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«BemmKoIenHoe PyKOBOJCTBO 1O CTU/IIO IPOIrPAMMHUPOBAHUSA U KOHCTPYUPOBAHUIO [TO».
Mapmurn Paynep, asmop kHuzu <Refactoring»

«Knura CruBa MaKKOHHEIUIA... 3TO OBICTPBLIM MyTh K MyZPOMY IPOIPAMMHUPOBAHUIO... ErO KHUTH
YBJIEKATEIbHBI, U Bbl HUKOI/IA HE 3a0y[ETE TO, YTO OH PACCKA3BIBAET, ONMUPAACh HA CBOH C TPY-
JIOM IIOJIyYEHHBII OIIbIT>.

Lloicon. Berwmoau, asmop xknuu <Programming Pearls, 2d ed»

«DTO MPOCTO camad JIydlllass KHATA 110 KOHCTPyUpoBaHuIo I1TO 13 BceX, 4TO KOrAa-nubo monajia-
JINCh MHE B PYKW. KaKAbIA Pa3padOTUUK JOJDKEH UMETh €€ M IIEPEYUTBIBATD OT KOPKH /10 KOPKHU
KK/ TOJI. Sl €XKETOHO MEPEYNTHIBAIO €€ HA MPOTSLKEHUN BOT YKE JIEBATU JIET U BCE EIIE Y3-
HAI0 MHOT'O HOBOTO!»

JIicon Pobbunc, asmop rkrueu «Debugging Applications
Jfor Microsoft NET and Microsoft Windows»

«CoBpemeHHOE€ 10 001110 ObITh HAJIEKHBIM M THOKUM, 4 CO3/JAHUE 3AMUIIEHHOIO KOJd HAYU-
HAETCS C AUCHUIUVIMHUPOBAHHOI'O KOHCTPYMPOBAHUS MTPOTPAMMBL. 32 JIECATH JIET TAK U HE IO-
SIBIJIOCH JIVYIIICTO PYKOBOZCTBA IO 3TOM TEME, YEM 3TA KHUTA.

Maiixn Xosapo, cneyuanucm no 3awume I10, kopnopavus Microsofi;
ooun u3 aemopos knuzu <Writing Secure Code»

«DTO MCUEPILIBAIONICE UCCIEAOBAHNUE TAKTUYECKUX ACIEKTOB CO3JaHUSl XOPOIIO CIPOEKTUPO-
BAHHBIX NPOrpaMm. KHura MakKOHHE/IA OXBATBIBACT TAKHUE PA3HBIC TEMbI, KAK aPXUTEKTYPA,
CTaH/IAPTHI KOAUPOBAHUS, TECTUPOBAHUE, MHTEIPALIUS U CYyTh Pa3padorku [10».

I'paou By, asmop xnuzu «Object Solutions»

«ABTOPHUTETHAs SHIMKIONEANA Ui pazpaborynkos [1O — BOT uTo Takoe , COBEPIIEHHBIN KO
T1o3aroa0BOK ,[IpakTUYECKOE PYKOBO/ICTBO IO KOHCTPyHUpoBaHuio [10 xapakrepusyer 3Ty 850-
CTPAHUYHYIO KHUI'Y a6COMIOTHO TOYHO. KaK yTrBep:KaaeT aBTop, OHA NPU3BAHA COKPATUTD Pa3-
PbIB MEKIy 3HAHUSAMU ,I'YPY U JIYYLIUX CIELUATUCTOB oTpaciu’ (Hanpumep, Moparona u Tpec-
CMaH24) M OOMIEIPUHATBIMU METOJUKAMU pa3padboTKu Kommepueckoro I10, a Takke ,[10MOYb
CO3/1aBaTh 60JIEE KAUECTBEHHBIE IPOTPAMMBI 32 MEHBIIEE BPEMsI C MEHbBIIIEH TOJTOBHOM OOJIBIO®...
DTy KHUTY CJIEYET UMETh KAKIOMY Pa3padoT4yuKy. E€ CTWIb U COIEPKAHUE B BBICLIEN CTENEHU
NIPAKTUYHBD.

Kpuc Jlysnu, aemop xknuzu «High-Performance Client/Servers

«[TonmHast TWIOJOTBOPHBIX WIEH KHUTra MakkoHHesu1a ,COBEPIIEHHBIN KO — 3TO OJJHA U3 Ca-
MBIX IIOHATHBIX PA6OT, MOCBAIIEHHBIX IIOJPOOHOMY OOCYKJEHUIO METOAUK paspaborku I10..»

Dpur bemie, asmop xknuzu «Game Development and Production»

«Kiraziesb nosne3Hoi nHpOPMALUY U PEKOMEHIAIUI IO OOMKUM BOIPOCAM IIPOCKTUPOBAHUA U
paspaborku xopomiero I10».

Jocon [emncmep, asmop xnuzu <The Laboratory Computer:
A Practical Guide for Physiologists and Neuroscientists»

«Eciu BbI IEHCTBUTEIBHO XOTUTE Y/Iy4YIIUTD HABBIKY IPOIPAMMUPOBAHUS, 006A32TC/IbBHO IIPOUTHTE
kHury ,,CoBepueHHbI Ko“ CTuBa MAaKKOHHE/UIA>.

Locun e, Jlabpocce, asmop xnuzu <Embedded Systems Building Blocks:
Complete and Ready-10-Use Modules in C»

«CtuB MaKKOHHEJII HAIIUCAJI OJHY M3 JIyUIIUX KHUI 10 pa3dpaborke I10, He NPUBA3AHHBIX K
KOHKDPETHOH Cpeje...»

Kennem Posen, oour uz asmopos xkuueu «Unix: The Complete Reference»



«[Tapy pa3 B IIOKOJICHUE UM OKOJIO TOI'O NOSIBJIAIOTCS. KHUT'H, OOOOIAIOMNE HAKOIJICHHBIN OIBIT
1 U30aBJIAONUE BAC OT MHOIUX JIET My4eHUH... He MOTy HAlTU CJIOB, 4YTOOBI 4[J€KBATHO OIH-
CaTh BCE BEJIIMKOJICITHE STON KHUIU. ,COBEPIICHHBIM KO/“ — JIOBOJBHO SKATKOEC HA3BAHUC IS
TAKOW MPEBOCXOAHON pabOTHI».

Jicepp Jarmemarn, acypran «PC Techniques»

«M3parenbeTBO Microsoft Press onmyOaInKoBaIO TO, UTO SI CYMTAIO CAMOM JIVUIIEH KHUTOHM MO KOHCT-
pyuposanuio [10. DTa KHUTA JO/DKHA 3aHATh MECTO Ha KHIDKHOH ITOJIKE KAKIOTO MPOrPAMMHUCTA.

Yoppen Keygpgpenn, scypnan <Software Development»
«DTy BBIJAIOIIYIOCS KHUI'Y CJIEAYET IIPOYECTb KAXK/JOMY IIPOIPAMMUCTY».
T.JL (@Ppanx) [lannac, scypran «Computer»

«Eciii BBL COOUPAETECH CTATb IIPO(ECCUOHAIBHBIM IIPOIPAMMUCTOM, MOKYIIKA 3TOH KHHUTH, I10-
JKATYH, CTAHET CAMBIM MY/IPBIM BJIOXKEHHUEM CPEJCTB. MOXKETE HE YHTATH 3TOT 0O630p /lajbIlle —
IIPOCTO WIUTE B MAra3WH M Kynure ee. Kak nmumer caMm MakKOHHEII, €T0 LIEJIbI0 ObUIO COKpPa-
IEHUE PA3PbIBA MEXK/Y 3HAHUAMU I'YPY U OOMIEIPHUHATBIMU METOAUKAMU PA3PAOOTKU KOMMEP-
qeckoro I10O.. YIUBUTEIBHO, HO €My 3TO YAAJIOCH>.

Puuapo Mameocan, scypran dEEE Micro»

«,COBEPIIEHHBIN KOJ“ — 00s3aTE/IbHOE YTEHUE JIsT BCEX.. KTO MMEET OTHOIIEHUE K pa3padboT-
”
ke T10».

Tommu Awiep, scypuan «C Users Journal»

«fl BBIHYKIEH CIEIaTh U4yTh 060JIEEC KATECTOPUYHOE 3A4BJICHUE, YEM OOBIYHO, U PEKOMEH/IOBATD
kHury Crupa MakkoHHea ,,COBEPUIEHHBIN KOJ“ BCEM Pa3pPabOTUMKAM O€3 BCAKUX OI'OBOPOK...
Eciin paHblie BO BpeMs pabOTHL 51 JEp:Kal GJIKE BCEIO K KIaBHATYPE PYKOBOACTBA IO APIL TO
TENEPb UX MECTO 3aHAIA KHUTA MaKKOHHELIA».

Loicum Kaiin, acypran «Windows Tech Journal»
«DTO JIy4mias KHUra 1o pazpadotke 1O u3 BCEX, YTO S UUTAI>.
Dosapo Kensopm, acypran «EXE»

«DTa KHNT'A 32CTyKUBACT CTATYCA KJIACCUYECKOH, U €€ B 065A32TEIBHOM IMOPSAIKE JODKHBI IIPO-
YECTh BCE PA3PAGOTUYMKH U T€, KTO UMHU YIIPABISECT.

ITumep Patim, <Program Now»
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Npepucnosue

Paspole mexncoy camvlmil IYHUUMUL U CHEOHUMU Memoduramu paspadomxu I10 ouers wuporx
— gepoammo, wupe, wem 6 n1000i 0Py2oil uniceneproll oucyunaumne. Cpeocmeo pacnpo-
CMPAHEHUA UHPOPMAUUL O XOPOUUX MEMOOUKAX Cbl2DANI0 Obl BECLMA BANICHYIO DO

Dpeo bpyrc (Fred Brooks)

Moe# I71aBHOM LIeJIbIO IIPU HAIIMCAHUM 3TOM KHUI'M OBLIO COKPAIEHUE PA3PhIBA MEXY 3HAHU-
AMH TYPY U JIy4IIUX CIEIUAIACTOB OTPACIH, C OFHOM CTOPOHBI, ¥ OOMIETIPUHATHIMM METO/IUKA-
MU pa3paboTku komMmepueckoro 1O — ¢ apyroit. MHOrue appeKTUBHbIE METOIUKH NTPOTPAM-
MUPOBAHUA I'OJJAMHU CKPBIBAIOTCA B KYPHAJIAX U HAYYHBIX PA0OTAX, IPEXKAE YEM CTAHOBATCS
JOCTYIHBIMH IIPOIPAMMHUCTCKON OOIMIECTBEHHOCTH.

Xorg nepejoBble METOAUKU pa3padoTku 1O B mocaeHue 1o/bl ObICTPO PA3BUBAIMCD, OOIIEIPU-
HATBIC IPAKTUYECKU CTOSUIM HA MECTE. MHOIUE IIPOrPAMMBL BCE €ILIE MOIHBI OMUOOK, TOCTABLA-
IOTCA C ONO3/IAHUEM M HE YKIAABIBAIOTCA B OIOJPKET, 4 MHOTHE HE OTBEYAIOT TPEOOBAHUAM IIOJIb30-
BaTEJIEN. YUEHbIE OOHAPYKWIN 3(PPEKTUBHBIE METO/IUKH, YCTPAHAIONNE OOJIBIIUHCTBO IIPOOIIEM,
KOTOpPBIE OTPABJIAIOT HAIly XKU3Hb € 1970-X rogos. OJHAKO M3-3a TOI'O, YTO TU METOAUKH PEIKO
MOKUJAIOT CTPAHULIBI Y3KOCIEIUAIN3MPOBAHHBIX TEXHUYECKUX U3JAHUM, B OOIBITMHCTBE KOM-
naHu# 1o paspadorke IO OHM ellle He UCTIONB3YIOTCS. YCTAaHOBJIEHO, YTO JUIS IMUPOKOTO PaCIpo-
CTPAHEHUS UCUICAOBATEIbCKAX PA3Pab0OTOK OOBIMHO TpedyeTcs OT 5 10 15 u 6onee ner (Raghavan
and Chand, 1989; Rogers, 1995; Parnas, 1999). JlanHas KHUT4 IIPU3BAHA YCKOPUTb TOT IPOLIECC
U C/IE/IATh BXKHBIEC OTKPBITHA JOCTYIIHBIMU CPEJHUM IIPOIPAMMUCTAM.

Komy cnepyeT npountartb 3Ty KHUrY?

ViccnenoBaHus U ONBIT MIPOIPAMMUPOBAHUSA, OTPAKCHHBIC B 3TOIM KHUIE, IOMOI'YT BAM CO3/1a-
BATb BBICOKOKaueCTBEHHOE ITO M BBHIIOIHATE CBOIO pabory 6bicTpee u apdexkrusHee. IIpoun-
TaB €€, BBI IIOMMETE, TIOYEMY BBl CTATKUBAIHICH C MTPOOIEMAMHU B MIPOIIUIOM, U Y3HAETE, KaK n3be-
rarb ux B OyaymeM. OnMCAHHbIE MHOM METOJUKU IIPOTrPAMMMPOBAHMA ITIOMOI'YT BAM COXPAHATD
KOHTPOJIb HAaJl KPYIHBIMU MIPOCKTAMHU, A TAKKE YCIEIIHO CONPOBOXIATh U U3MEHATH I10 npu
U3MEHEHUU TPEOOBAHMI.

OnbITHbIE NPOrPaMMUCTbI

DTa KHATA OKAKETCS TOJIE3HOM OIBITHBIM MPOIPAMMHCTAM, SKEJIAIONUM MTOTYyIUTh BCECTOPOH-
HEE U yJOOHOE PYKOBOJCTBO 110 pa3padorke IT1O. Tak Kak 3ra KHUTr'A (POKYCUPYETC HA KOHCTPY-
HUPOBAHUM — CAMOH M3BECTHOM YACTH KUZHEHHOIO LMKIA [IO, — ONMCAHHBIC B HEY METOIUKU
OyayT MOHATHBI U IMPOTPAMMUCTAM, UMEIONTUM COOTBETCTBYIOIMIEE O6PA30BAHNE, U MTPOTPAMMHU-
CTAM-CAMOYYKaM.

TexHnyeckue nngepbl

MHorue TeXHUYECKUE JIM/IEPhI UCIIONb3YIOT IIEPBOE U3AHME TOU KHUIU /Il OOydYEHUs MeHee
OIBITHBIX WICHOB CBOUX I'PYHIL Bbl TAKKe MOXKETE UCIIONIb30BATh 3Ty KHUTY /IS BOCIIOTHEHUS
NIPO6EIOB B CBOMX 3HAHMAX. ECIM BBl — ONBITHBIN IPOrPAMMHUCT, TO, HABEPHOE, COITIACUTEChH
HE CO BCEMM MOMMHU BBIBOJAMM (O6PATHOE ObUIO ObI CTPAHHBIM), HO, €CJIM Bbl IIPOYUTAETE BECDH
MATEPUAT U OO6yMAETE KAKABIM MOSHATHIN BOIPOC, €BA TM KaKafg-TO BO3HMKINASA IPOOIeMa
KOHCTPYMPOBAHUSA OKAKETCA ISl BAC HOBOM.



X1V Mpepgucnoesue

MporpammucTbi-caMmoy4Ku

Eciin BBl HE UMEETE CHELUATBHOIO O6PA30BAHUSA, BBl HE OJUHOKU. EXEroJHO NpOorpaMMUCTaMu
craHoBsTcs okosio 50 000 uenosek (BLS, 2004, Hecker 2004), 0HAKO YMCIJIO IUTUIOMOB, Bpy4a-
E€MBIX €KETO/IHO B HAIIEU OTPACIH, COCTABIAET JNIIb OKOJIO 35 000 (NCES, 2002). Jlerko npuri-
TU K BBIBOJY, YTO MHOI'M€ IPOI'PAMMUCTDI U3y4aiOT Pa3paborky 1O camocrosrensHo. [Iporpam-
MHCTBI-CAMOYYKU BCTPEYAIOTCA CPEAU MHKEHEPOB, OYXI'AJITEPOB, YIEHBIX, IPENOAABATEIEIH, BIa-
JIENBLEB MAJIOIO GM3HECA M NPEACTABUTE/IEN JPYIUX NPOPECCHH, KOTOPBIE 3AaHUMAIOTCS MPO-
I'PAMMHUPOBAHUEM B PAMKAX CBOCIH PaGOTBL, HO HE BCEI/IA CUUTAIOT CE6sI IPOrPpaMMUCTAMU. Kakum
Obl HU OBUIO BAlI€ IIPOIPAMMHUCTCKOE OOPA30BAHUE, B 9TOM PYKOBOACTBE Bbl HalgeTe MHMOP-
Maiuio 06 3PPEKTUBHBIX METOJUKAX POIPAMMHUPOBAHUSL.

CTyaeHTbl

B ommume OT NpOrpaMMHUCTOB, KOTOPbIE O6/1aJaI0T ONBITOM, HO HE MOI'YT ITOXBACTATbCA CIIELIN-
IBHBIM OOY4EHHUEM, HEIABHHUE BBITYCKHUKH By30B YaCTO UMEIOT OOMIHUPHBIE TCOPETUYCCKUAEC 3HAHNS,
HO IUIOXO BIAJECIOT MPAKTUYCCKUMU HOY-Xay, CBA3AHHBIMHM C CO3JAHUEM PEAJbHBIX IIPOIPAMM.
[lepeaaya NpakTUYECKUX HABBIKOB XOPOHIETO KOJAUPOBAHUS 3a4ACTYIO HIET MEUIEHHO, B PUTY-
IbHBIX TAHLAX APXUTEKTOPOB [10, IMAEPOB MPOEKTOB, AHAIUTUKOB M OOJIEE OIBITHBIX IIPOIPAM-
MHUCTOB. Elle yaime 3TU HaBbIKK IPUOOPETAIOTCA MPOrPAMMUCTAMU B PE3YIBTATE COOCTBEHHBIX
npod U OMMUOOK. DTA KHUI'd — AJIBTEPHATHUBA TPAZAUIIMOHHBIM HECHENTHBIM UHTE/UIEKTYaIbHBIM
puryaiaMm. B Helt cOOpaHbl ONIE3HBIE COBETHI U 3(P(PEKTUBHBIC CTPATEIUU PA3PAOOTKU, KOTOPLIC
paHee MOXKHO ObUIO y3HATb IJIABHBIM OOPA30M TOJBKO HEMOCPEACTBEHHO Y APYIUX JIOACH. DTO
TPAMIUIMH /I CTYJEHTOB, IIEPEXO/ANINX M3 AKA/IEMUYECKON CPeJibl B ITPOMECCHOHATBHYIO.

'pe ewe MOXHO HaUTK 3Ty MHopmauuio?

B a0t KHUTr'E COOPaHbI METOJUKH KOHCTPYUPOBAHUS U3 CAMBIX PA3HOOOPA3HBIX UCTOYHUKOB.
MHoOrue 3HaHUA O KOHCTPYHPOBAHUHU HE TOJIBKO PA3PO3HEHHBI, HO U I'OJaMH HE IONaJAI0T B
neyatHsle uznanus (Hildebrand, 1989; McConnell, 1997a). B a3 pEeKTUBHBIX, MOITHBIX METOM-
KaX IPOrpaMMHPOBAHMS, UCHOIB3YEMBIX JIYUYITUMHU POTPAMMHUCTAMHU, HET HUUETO MUCTUYE-
CKOT'O, OJJHAKO B IOBCEIHEBHOI Yepe/ie HEOTIOKHBIX 3/1a4 OUYE€Hb HEMHOI'ME HKCIEPTHI BBIKPA-
MBAIOT BPEMS HA TO, YTOOBI ITOJICIUTHCA CBOUM OIBITOM. TAKNM 06Pa3oM, IPOrPAMMUCTAM TPYAHO
HaWTH XOPOUINHY UCTOYHUK MH(OPMAIIMK O NPOrPAMMUPOBAHHUN.

MeTOMKH, OIMMCAHHBIE B 3TOM KHUTE, 3AMOJHAIOT IyCTOTY, OCTAIOIIYIOCA B 3HAHUAX MTPOTPaM-
MHCTOB IIOCJIE TIPOYTEHUST BBOAHBIX U OOJIEE CEPBE3HBIX YUEOHUKOB IO MPOTPAMMUPOBAHHUIO.
YTO uMTATH YEJIOBEKY, M3YUUBIIEMYy KHUI'M TUla «Introduction to Java», «Advanced Java» u
«Advanced Advanced Java» 1 jKeIaIOIEMy Y3HATh O NPOrPAMMHUPOBAHUN OosblIe? Bbl MOXeTe
YUTATh KHUTH O nporieccopax Intel nim Motorola, pynknusax OC Microsoft Windows nau Linux
WA O IDYTOM SI3BIKE IPOIPAMMUPOBAHHUA — HEBO3MOKHO 3(P(MEKTUBHO POTrPaMMHUPOBATH, HE
MMesl XOPOIIETO NPEJCTABICHUA O TAKUX JeTanax. HO 3Ta KHUIa OTHOCHUTCSA K YHUCIy TEX He-
MHOTHX, B KOTOPBIX O6CYK/JA€TCSI TPOTPAMMHUPOBAHNE KaK TakoBoe. HaubosbIyio mosb3y Ipu-
HOCAT TE METOJMKH, KOTOPBIE MOKHO HCIOJIb30BATh HE3ABUCUMO OT CPE/bl WM sA3bIKa. B /py-
I'MX UCTOYHHKAX TAKHE METOJUKH OOBIMHO MTHOPHPYIOTCS, U MMEHHO MO3TOMY I COCPEIOTO-
YWJICSl HA HUX.

Kak nokasano Hike, nHGOPMALs, IPEACTABICHHAA B 9TOU KHUI'C, BBDKATA U3 MHOI'UX HMCTOY-
HUKOB. EMMHCTBEHHBIM JPYIUM CHOCOOOM MOJYYEHUS 3TOH MHMOPMAIUN SABISIECTCI N3ydEHNE
rOpbl KHUI' U HECKOJIBKUX COTCH TEXHUYECKUX JKYPHAJIOB, JJOIIOJHEHHOE 3HAUYUTEIbHBIM PEAlb-
HBIM OIBITOM. ECJIM BBI YK€ NPOJEIAIN BCE 3TO, JAHHAA KHUT'd BCE PABHO OKAXKETCA BAM I10JIE3-
HOM KaK yJJOOHBIM CIIPABOYHHUK.



Mpepgucnoesue XV

lMpodheccrnoHanbHbli
onbIT

[pyrue KHurun
no paspa6otke M0

TexHu4eckue
pykosoactea || KOHCTpynpOBaKue Khuru
no 10 A3blKam
nporpammu-
Ctatbu
B XKypHanax poBaHNA

FnaBHble AOCTOMHCTBA 3TOW KHUMU

Kakort 6pl HM OblIa Balla CUTYALMs, 3T4 KHUT'A ITIOMOXKET BAM CO3/1aBaTh 060JI€€ KAYECTBEHHbIE
IIPOrPaMMBbl 32 MECHbBILIEE BPEMA C MEHBUIEH I'OJIOBHOM 6OJIBIO.

Ioanoe PyKxoeoocmeo no koncmpyupoéanuro ITO B 3101 KHUTE OOCYKAAIOTCSA TAKUE 06-
IIM€ ACIEKTBl KOHCTPYMPOBAHUA, KaK KadyeCTBO 1O M nmOoAXOobl K PA3MBIIUIEHUIO O IIPOIPAM-
MUPOBAHUM. B TO K€ BpEMsA MBI IOTPY3UMCS B TAKUE JIETA/IA KOHCTPYUPOBAHMA, KAK 3TAIIBI CO-
3/1aHUS KJIACCOB, UCIOJIb30BAHUE JAHHBIX U YIPAB/AIOMIMUX CTPYKTYP, OTIA[KA, PEPAKTOPUHT U
METOJAUKHU M CTPATEIMM ONTUMU3ALUU KOJA. YTOOBI U3YYUTb 3TU BOIPOCH], BAM HE HYKHO YU-
TATb KHUATY OT KOPKH JJO KOPKU. MaTepua OPraHru30BaH TaK, YTOOBI BbI MOIVIX JIETKO HAWTH KOH-
KPETHYIO MHTEPECYIONIYIO BAC MH(MOPMALIUIO.

Tomogsie K UCRONBIOBAHUIO KOHIMPOIbHBIE CRUCKU DTA KHUT'A BKIIOYAET JICCATKA KOHT-
POJIBHBIX CIIMCKOB, IIO3BOJIAIONINX OLIEHUTb APXUTEKTYPY MPOrPAMMBL, HOAXOJ K MIPOEKTUPOBA-
HUIO, KAYECTBO KIACCOB U METOJOB, UMEHA IIEPEMEHHBIX, YIPABJIAIONME CTPYKTYPEL, (hopMaTH-
POBAHUE, TECTBI U MHOT'OE JIPYT'OC.

Camasn axmyansnas unghopmayua B 3TOM PYKOBOJCTBE BbI HAMICTE ONHUCAHUS PsIa CAMBIX
COBPEMEHHBIX MCTOJMK, MHOTHE M3 KOTOPBIX CIIE HE CTAINA OOMCIPUHATBIMU. TAK KaK 3Ta KHUT'A
OCHOB4HA U HA IIPAKTHUKE, U HA UCCICAOBAHUAX, PACCMOTPCHHBIC B HEN METOJJUKN 6yﬂyT II0JIE3-
HbI €€ MHOI'ME I'OJBbl.

Bonee oowuii 632120 na pazpaéomky IIO Dra KHATA JIACT BAM IMIAHC TOAHITLCS HAJ| Cye-
TOH IIOBCEJHEBHOI 6OPLOBI € IPOOIEMAMU U Y3HATD, YTO PAOOTAET, 4 YTO HET. MaJIO KTO U3 IIPAK-
TUKYIOIUX [IPOIPAMMHUCTOB OOJIAZAET BPEMEHEM, HEOOXOAUMBIM /I MIPOYTEHUA COTEH KHUT U
JKYPHAJIBHBIX CTATEH, OOOOIIEHHBIX B 9TOM PYKOBOJACTBE. MCCIEJOBAHUS M PEATBHBIN OIIBIT, HA
KOTOPBIX OCHOBAHA JAHHASA KHUIA, IOMOTYT BAM IIPOAHAJIM3UPOBATD BAIIU IIPOEKTHI U ITO3BO-
JIAT IPUHUMATD CTPATETMYECKUE PEIIEHUA, YTOObI HE MPUXOAUIOCH GOPOTHCA C TEMH K€ Bpa-
raMy CHOBA U CHOBA.

Oo0sexmuenocms HEKOTOPBIE KHUTU IO MPOTPAMMHUPOBAHUIO COJICPKAT 1 rpaMM MHGPOPMA-
nuu Ha 10 rpaMMOB peKIaMBbl. 3/1€Ch Bbl HAMjleTe COAIAHCUPOBAHHBIE OOCYK/IEHMS JIOCTOUHCTB
U HEJJOCTATKOB KAKIOM METOJUKU. BBl 3HA€TE CBOM KOHKPETHBII IIPOEKT JIYYIIE BCEX, U 3TA KHUTA
MPEOCTABUT BaM OOBEKTHUBHYIO MH(OPMAIINIO, HYKHYIO /I IPUHATUS I'PAMOTHBIX PENICHUH
B BAIIUX OOCTOSITE/IHCTBAX.

Hes3asucumocmos om aA3bika OIMCAHHBIC MHOW METOANKH ITO3BOJAIOT BBDKATh MAKCUMYM I10-
YTH U3 JIIOOOTO A3bIKa, Oy/ib TO C++, C#, Java, Microsoft Visual Basic niau apyroit moxoxuit s3bIK.

Mnozouucaennvie npumepPst K0Oa IDTA KHUTA COACPKUT OYTH 500 IPUMEPOB XOPOIIETO
1 IUIOXOTO KO/A. VX TaK MHOI'O IIOTOMY, YTO JIMYHO 1 JIy4dllI€ BCEI'O y4yCh HA MpUMepax. Jymaro,
3TO OTHOCHUTCA U K JJPYI'MM IIPOI'PAMMHUCTAM.
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[TpuMepBl HATMCAHBI HA HECKOJIBKUX SA3BIKAX, IOTOMY YTO OCBOEHHE 60JIEe OJHOIO SI3bIKA Yac-
TO SABJIAETCA TOBOPOTHBIM ITYHKTOM B Kapbepe MPO(hECCHOHATBHOIO NPOrpaMMucTa. Kak Tosb-
KO NPOTPAMMHUCT MOHUMAET, YTO IPUHIIUIIBI IPOIPAMMUPOBAHUS HE 3aBUCAT OT CUHTAKCHCA
KOHKDPETHOT'O $13bIK4, OH HAYMHAET MIPUOOPETATh 3HAHUSA, ITIO3BOJIAIONINE JJOCTHYD HOBBIX BBICOT
KA4eCTBA M NPOU3BOAUTEIBHOCTH TPY/A.

YT106Bl KaK MOKHO 60J1€€ OOJIETYUTh OPEMS IPUMEHEHNS HECKOJIBKUX A3BIKOB, s U36€ran pej-
KHX BO3MOKHOCTEH A3BIKOB, KDOME TEX (PPArMEHTOB, B KOTOPHIX MMEHHO OHH M OOCYKIAIOTCA.
BaM He HY)XHO NMOHMMATb KAXK/bIH HIOAHC (PPArMEHTOB KO/, YTOObI IIOHATb UX CyTb. EC/IM BbI
COCPEOTOYUTECH HA OOCYKAAEMBIX MOMEHTAX, Bl CMOXKETE UUTATH KOJ| HaA JIOOOM A3bIKe. YTO-
OBl CAETATDL BANly 3aJa4dy CIIE JIETYE, A MOACHWI BAXHBIC YACTH IIPUMEPOB.

Hdocmyn K opyzum ucmounuxam ungopmaruu B 1aHHOM PYKOBOJICTBE NPUBOAATCS IO/~
pobHbIE CBE/ICHUA O KOHCTpyrpoBanuu [10, HO eaBa n 3TO nocjeaHee cnoBo. B paznenax «/lo-
IIOJTHUTEIBHBIE PECYPCHI» 51 YKA3AJI IPYTHUE KHUTH U CTATbH, KOTOPBIE BBl MOKETE IPOUYNUTATD, ECIIU
3AMHTEPECYETECh TOM MIM UHOM TEMOM.

Web-caiim xnuzu OOGHOBICHHBIC KOHTPOJIBHBIC CIIMCKH, CIHCKH

http://cc2e.com/1234 KHUT' U KYPHQIBHBIX CTATel, Web-CCBUIKH U IPYIYI0 MH(POPMAIIHIO

MOXXHO Haltu Ha Web-catire cc2e.com. [l oydeHus HHQPOPMALIIH,

ceazanHoi ¢ «Code Complete, 2d ed.», BBEuTE B 6paysepe cc2e.com,/

1 YETBIPEX3HAYHOE YMCIIO, IPUMEP KOTOPOT'O MOKA3aH cIeBa. YUTas KHUTY, BBl MHOTO pa3 Ha-
TOJIKHETECh HA TAKME CCBHUIKM.

YTo nobyanno MeHs HanucaTb 3Ty KHUTry?

Heo6x0quMOCTb PYKOBOACTB, OTPAKAIOMUX 3HAHUA 00 3(P(MEKTUBHBIX METOAUKAX Pa3pabOTKU
10, sicHa BCeEM wIeHAM COOOIECTBA Pa3paboTunKoB. COracHo oTdeTy coera Computer Science
and Technology Board MakCUMa/JIbHOE MOBBIIICHUE KAYECTBA U IIPOAYKTUBHOCTU Pa3pabOTKU
I1O 6yzper ZOCTUTHYTO Garofaps CUCTEMATU3ALUH, YHU(PUKALUN U PACIPOCTPAHEHUIO CYIIEe-
CTBYIOIMX 3HAHUN 06 3(PMEKTUBHBIX METOAUKAX pa3padorku (CSTB, 1990; McConnell, 19972).
CoBeT npuiies K BBIBOJY, YTO CTPATErUs PACIPOCTPAHCHUS 3TUX 3HAHUN JOJ/DKHA OBITH OCHO-
BAHA Ha KOHIEMIIUN PYKOBOJCTB IO pazpaborke T10.

Tema KOHCTPyMpOBaHUA UITHOPUpPOBaNach

Opno Bpemda pa3paboTka ITO 1 KOJUPOBAHNE PACCMATPUBAIMCH KaK OJJHO U TO ke. OHAKO 1O
Mepe UIAECHTU(DUKAIIMN PA3HBIX IIPOIECCOB IUKIA pa3zpadboTku 10 naydnime ymbl OTPACIA CTAIU
[OCBSAIMIATh BPEMS aHAJINU3Y U OOCYKJCHUIO METO/UK YIIPABICHUSA IIPOEKTAMHU, BBIPAOOTKU TpE-
OOBAaHUH, IPOEKTUPOBAHUA U TECTUPOBAHUA. M3-32 NPUCTAIBHOIO BHUMAHUA K 3TUM HOBBIM
001aCTIM KOHCTPYHPOBAHUE KO/IA MPEBPATUIIOCH B OEHOIO POJCTBEHHUKA pa3padoTku I10.

Kpome Toro, o6CyK/1eHHI0 KOHCTPYUPOBAHUS IPEIMSTCTBOBAIO MPEIIOTOKEHUE, COITIACHO KO-
TOPOMY MOAXO/I K KOHCTPYMPOBAHUIO KAK K OTAEIBHOMY npoyeccy padpadorku 10 moapasyme-
BACT, YTO KOHCTPYUPOBAHUE HY)KHO PACCMATPHUBATH IIPU 3TOM KAK OTJE/IbHBIN dman. Ha camom
JIeJIE TIPOLIECCHI U ATAIBI Pa3pPabOTKH HE OOSA3aHBI OBITh CBA3AHBI KAKUMHU-TO OTHOIICHUSAMH, U
06CYXICHIE TIPOIIECCa KOHCTPYUPOBAHU ITOJIE3HO HE3ABUCHUMO OT TOT'O, BBIIOTHSIIOTCS JIU IPYTHC
npoueccsl pa3paborku ITO Kak 3TAIblL, UTEPATUN WIN KAK-TO HHAYE.

KoHcTpynpoBaHue BaXHO

Jpyrasi IpUYMHA TOI'O, YTO KOHCTPYHPOBAHUE UIHOPUPYETCS YUCHBIMU U aBTOPAMU, 3aK/II0Ya-
€TCsl B OMMUOOUYHOH HJIEE, UTO B CPABHEHUU C JAPYTUMU HPOIECCAMU pa3padboTku 1O KOHCTPyY-
MPOBAHHE SBIACTCA OTHOCHUTEIBHO MEXAHUYCCKUM IIPOIIECCOM, AOIMYCKAONUM MaJIO BO3MOX-
HOCTEH yiaydmeHus. HuuTo He MOXET ObITh JaJIbIlIEe OT UCTHUHBL

Ha KOHCTPYHPOBAHUE KO/IA OOBIYHO MPUXOJATCS OKOJIO 65% paboThl B HEGOMbIUX U 50% B
CPEAHUX MPOEKTAX. BO BpeMs KOHCTPYUPOBAHUA JJOITYCKAIOTCS OKOJIO 75% OLIMOOK B HEOOIb-
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HIUX IPOEKTAX U OT 50 10 75% B CPEJHUX U KPYMHBIX. OUEBUIHO, YTO JIIOOOM MPOLIECC, CBA3AH-
HBI C TAKOU JIOJIEH OIMOOK, MOKHO 3HAYUTEIBHO YIYUYIINUTD (IIOAPOOHEE 3TU CTATUCTUYECKUE
JJAHHBIE PACCMATPUBAIOTCS B IJ1aBe 27).

HekoTopble aBTOPBI YKA3bIBAIOT, YTO, XOTA OMMOKU KOHCTPYUPOBAHUA U COCTABJIAIOT BBICOKHUI
MPOIEHT OT OOIIETO YUC/IA OMUOOK, UX OOBIYHO JIEMIEB/IE UCIPABIATh, YEM OINOKH B TPEOO-
BAHMAX WIM APXUTCKTYPE, IIO3TOMY OHU MEHEE BAXKHBL VTBEPKACHUE, YTO OMIMOKU KOHCTPYU-
POBaHUA [CIIEBIE UCIPABIATb, BEPHO, HO BBOAUT B 320JIYKACHHUE, IOTOMY YTO CTOMMOCTD HE-
UCIPABJIEHHON OMIMOKU KOHCTPYHPOBAHUS MOXKET OBITh KPAMHEN BBICOKOU. YUeHblE OOHAPY-
JKWIY, YTO OJHHUMU U3 CAMBIX JIOPOI'UX OIIHUOOK B UCTOPUM, IIPUBEAMIUMU K YOBITKAM B COTHU
MWIJTMOHOB JIOJIJIAPOB, ObIIN MeIKuUe omuoku kopuposanus (Weinberg, 1983; SEN, 1990). He-
BBICOKAsA CTOMMOCTD MCIPABAEHNUA OIMOOK HE MOJPA3YMEBAET, YTO MX MCIPABAEHUE MOXKHO
CYNTATh HU3KOIPUOPUTETHON 33Ja4cH.

Vponus ocinableHuss BHUMAHHUA K KOHCTPYUPOBAHUIO COCTOUT B TOM, YTO KOHCTPYUPOBAHUE
— EAMHCTBEHHBIN IIPOLIECC, KOTOPBIH BBIIOIHACTCS Beerd. TpeGOBAHUS MOKHO IIPEITIONIOKUTD,
4 HE pa3paboTaTh, APXUTEKTYPY MOKHO OOPUCOBATH B CAMBIX OOLIMX YEPTAX, 4 TECTUPOBAHUE
MO’KHO COKPATHTb WJIH BOOOIIE OMyCTUTb. HO €C/ti BBl COOMPAETECh HAMUCATH MPOTPAMMY, H3-
6eKaTb KOHCTPYHPOBAHUS HE YACTCS, U 3TO Je/IA€T KOHCTPYHPOBAHUE HA PEJKOCTD IJIOJOTBOP-
HOU OOIACTBIO YIYYIIEHUA METOAUK Pa3PaOOTKU.

OTcyTCTBVIe MOXOXUX KHUT

Korza g4 Havasl HOAyMbIBATb OO 3TOU KHUIE, g ObUI YBEPEH, YTO KTO-TO JPYTOH YK€ HAIIUCAI 00
3(PPEKTUBHBIX METOJIUKAX KOHCTPYHPOBAHUSA. HEOOXOJUMOCTb TAKOM KHUT'H Ka34/14Chb OYEBU/I-
HOU. HO 51 OGHAPYKIJI JIMIIb HECKOJIBKO KHUI' O KOHCTPYUPOBAHUMY, OIIMCBHIBAIOMIUX JIMIIb HEKO-
TOPBIE €r0 ACHEKThL. OJHU OBLIM HAMMUCAHBI 15 Wwin 6osiee JIeT Ha3a4 U ObUIM OCHOBAHBI HA OT-
HOCHTEIbHO PEJIKUX S3BIKAX, TAKUX Kak ALGOL, PL/I, Ratfor n Smalltalk. Ipyrue 6puin Hamuca-
HBI IpOeCcCcopaMu, He pabOTaBIIUMU HAJ| PEaIbHBIM KOJOM. ITpodeccopa mucaau o METOAU-
KaX, pabOTAIOMUX B CTYJEHYECKUX MPOEKTAX, HO YaCTO HE UMEJIU NPEACTABIECHUA O TOM, KAK
3TU METOJIUKU HPOSABAT CeOs B MOTHOMACIITAOHBIX CPEIAX Pa3PabOTKU. B TPETPUX KHHUIAX 4B-
TOPBI PEKIAMUPOBAIN HOBEHUIITNE METOLOJIOTUH, UTHOPUPYSI MHOI'UE 3PEJIbIC METOAUKH, 3P dek-
TUBHOCTb KOTOPBIX MPOLLIA IIPOBEPKY BPEMEHEM.

Kopode roBops, g He CMOI' HAHTH HU OJJHOM KHMIH, aBTOP KOTOPOH

XOT$ OBl IONBITAICA OTPA3UTD B HEH IIPAKTUYCCKUE IPUEMBI IIPOTPAM-
MHPOBAHUS, BO3HUKIINE 01aroapsi HAKOIIEHUIO TPO(ECCHOHATBHOTO
OIBITA, OTPACIEBBIM UCCICJOBAHUAM U AKAJCMUYCCKUM HU3BICKAHUSAM.
OO6CyxeHIE KOHCTPYUPOBAHUSA HYKHO ObUIO NPUBECTH B COOTBET-
CTBHE COBPEMEHHBIM SI3bIKAM ITPOTPAMMHUPOBAHUS, OOBEKTHO-OPHUEH-
TUPOBAHHOMY IIPOI'PAMMHUPOBAHUIO U BEAYIIUM METOJUKAM Pa3padoT-
KH. SICHO, 4TO KHHUI'Y O NPOIPAMMHUPOBAHUU JOJDKEH ObUI HAIIUCATD
YEJIOBEK, 3HAKOMBIH C MOCTEHUMHU JIOCTIDKEHUAMHU B O6JIACTH TEOPHH

Korga Bmecte cobuparTcs Kpu-
TUKK, OHU roBopsaT 0 Teme, Kom-
noanuun n Npee. Korpa Bmecte
c06MpPaTCA XYAOXKHUKM, OHU FO-
BOPAT 0 TOM, rAe KynuTb JeLue-
BbI CKUNuaap.

[Tabno lnkacco

U B TO K€ BPEMsI CO3/ABIINIT JOCTATOYHO PEATHHOIO KO/, YTOGBI XOPOIIO MPECTABIATh CO-
CTOSIHUE MPAKTUYECKOMN cepsl. S Mucan 3Ty KHUI'Y KK BCECTOPOHHEE OBCYXICHHUE KOHCTPYH-
POBAHUSA KO/A, UMEIOMIEE IIE/IbIO NIEPEavy 3HAHUHI OT OJJHOT'O IPOIPAMMUCTA JIPYTOMY.

K yutarensam

A 6yay paj monydnuTb OT BAC BOIIPOCHI IO TEMAM, OOCYK/IAEMBIM B 9TOH KHMI€, COOOIIEHUS 00
OOGHAPYKCHHBIX OIITHNOKAX, KOMMEHTAPUHU U IPEUIOKEHUS. [JIs CBA3U CO MHOI UCIIONB3YHUTE apecC

stevemcc@construx.com i Mo Web-calt www.stevemcconnell.com.

bennewro, wmam BauluH2mon

30 masn 2004 200a
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MHe 6blJI0 OYEHBb NPUATHO padboTaThb ¢ JJeBoH Macrpelis (Devon Musgrave) — pejak-
TOPOM 3ITOIM KHUTH. S paboTal CO MHOTMMH IPEKPACHBIMU PEAAKTOPAMHU B JPYTUX
MIPOEKTAX, HO Jaxke Ha UX (oHe [IeBOH BBIIEIACTCA JOOPOCOBECTHOCTBIO U JETKHUM
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Ixennudep Xappuc (Jennifer Harris), xkennudgep Bux (Jennifer Vick), bxyaut Biox
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rMf*ABA 1

Jo6po noxanoeatb B MUpP
KOHCTpyuposaHua lMO!

CopepxaHue

RGN ® 1.1. Yro Takoe KoHCTpyupoBanue [107?

B 1.2 Ilouemy KoHCTpyupoBaHue I1O Tak BaxHO?

B 1.3. Kak uuTaTh 3Ty KHUTY

CBf3aHHble TeMbl
B KoMy ciesyer Npo4yuTaTh 3Ty KHUIY? (CM. IPEAUCIOBUE)

B Kakyio BBIIO/ly MOKHO H3BJI€Yb, IPOYUTAB ITY KHUTY? (CM. IPEJUCIOBUE)

B Yro nobyauno MEHs HAIIUCATb 3Ty KHUTY? (CM. IPEAUCIOBUE)

3Ha4YEHHE CJIOBA «<KOHCTPYHPOBAHNE> BHE KOHTEKCTA Pa3padoTku I1O U3BECTHO BCEM: 3TO
TO, YTO J€JIAI0T CTPOUTEIH MIPU COOPYKEHUU JKUJIOTO JOMA, IITKOJIBl MJIH HEGOCKpEOa.
B ieTCTBE BBI HABEPHAKA COOUPAIN PAZHBIE IPEMETHI U3 «KOHCTPYKTOPA». Boobe noj
«KOHCTPYHMPOBAHUEM> [IOHUMAIOT IIPOLIECC CO3[AHUS KAKOIO-HUOYIb OOBEKTA. DTOT IIPO-
1I6CC MOXKET BKJIIOYATb HEKOTOPBIEC ACHEKTHI IUIAHUPOBAHUSA, TIPOCKTUPOBAHUS U TEC-
TUPOBAHUS, HO YAIIE BCETO «KOHCTPYUPOBAHUEM» HA3BIBAIOT MPAKTUYECKYIO YaCTh
CO3IaHMSA YEro-1160.

1.1. YT0 TaKoe KoHcTpyupoBaHue MO?

Paszpaborka [1O — HENPOCTOU MPOLECC, KOTOPBIH MOKET BKIIOYATH MHOKECTBO KOM-
IIOHEHTOB. BOT Kakue cocTapidomue pa3pabotku 1O onpenennan ydeHble 3a MOCe-
aHue 25 JerT:

OIIpE/IC/ICHUE TIPOOIIEMB,

BbIPA0OTKA TPEOOBAHUL];

CO3[JaHUE TIAHA KOHCTPYHPOBAHUS;

pa3paboTKa apxuTeKTYphl 1O, MM BBICOKOYPOBHEBOE MPOECKTHPOBAHUE;
JIETAIBHOE TTPOEKTUPOBAHUE;

KOJINDOBAHUE U OTJIA/IKA;
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OJIOYHOE TECTUPOBAHUE;
HMHTEIPAIMOHHOE TECTUPOBAHUC;
HHTETpaus;

TECTUPOBAHUE CHUCTEMBI,
KOPPEKTUPYIOLEE COIPOBOKICHUE,

Ecnu Bl padoTanu HaJ HE(POPMAIBHBIMU IIPOEKTAMH, TO MOXKETE IIOAYMATh, 4TO 3TOT
CIIMCOK BeCbMa OIOpOKpaTudeH. Eciiy Bbl paboranu Haj CIUIKOM (DOPMaTbHBIMU IIPO-
€KTAMU, BBl 3TO 3Haeme! [JOCTUYb 0aaHCa MEXIY CIMIIKOM CIAd0bIM U CJIUIIKOM CHJIb-
HBIM (POPMAJIU3MOM HEJIETKO — OO 3TOM MBI €LI€ IIOI'OBOPHM.

EC/H BBl YYMITHCh IIPOIPAMMUPOBATH CAMOCTOSTEIBHO WIN PA6OTIN IIPEUMYIIIECTBEHHO
HaJ1 He)OPMATTbHBIMH IIPOEKTAMH, Bbl, BO3MOXKHO, MHOTHE JCHCTBUS 11O CO3/IaHHUIO
MIPO/IYKTA OOBEAVMHWIN B O/IHY KATCIOPUIO «IIPOTrPAMMHUPOBAHME». ECu Bbl paboraere
HaJ He(POPMATBHBIMH ITPOEKTAMH, TO CKOPEE BCETO, iyMast 0 cozfanuu 10, Bl npej-
crapisere cebe TOT MPOLECC, KOTOPBIN YIEHBIC HA3BIBAIOT «KOHCTPYHUPOBAHUEM>.

Takoe UHTYUTHUBHOE IIPEJICTABICHUE O «KOHCTPYUPOBAHUN» JOBOJIBHO BEPHO, OJHAKO
OHO CTPAZIAET OT HEJOCTATKA EPCIEKTUBLL IT03TOMY KOHCTPYUPOBAHUE IIENIECOOOPAZHO
paccMaTpUBaATh B KOHTEKCTE JPYIUX IPOLECCOB: 3TO MTOMOTAET COCPEJIOTOUYNUTHCA HA
33/1a49aX KOHCTPYHUPOBAHMA U YAEIATDH 4IEKBATHOE BHUMAHUE JJPYI'UM BAKHBIM JENCTBU-
M, K HEMY He OTHOCAmMMCA. Ha puc. 1-1 MokasaHoO MeCTO KOHCTPYHUPOBAHUA CPEAU
JPYTUX IpoLeccoB pazpaborku I10.

Onpegenexune

npo6nemb!

KoppektupytoLlee
CONpOBOX/AEHNe

[letansHoe
NPOEKTUPOBaHNe

Bbipa6oTka
Tpe6oBaHNi

WHTerpauns

KoampoBaHue

Co3zpanune nnaHa
1 0Tnagka

KOHCTPYMPOBaHMS!

HTerpaunoHHoe
TecTupoBaHue

BrnoyHoe
TecTUpoBaHue

Paspa6otka

apxutekTypsl 10 Tectvposanye

CcucTembl

Puc. 1-1. Ilpoueccol KOHCMPYUPOBAHUA US0OPANCeHBL BHYMPU CCPO20 SNNUNCA.
Inaeoimi KOMROHEHIMAMU KOHCPYUPOBAHU AGNAIOMCA KOOUPOBAUe 1 OMAAOKd,
O00HAKO OHO BKIIOUACT U 0eMANbHOe NPOCKMUPOBAHLE, OI0UHOe MeCmUposariLe,
uHmezPAayUOHHOe Mecmuposane u opyaue npoyecco.

Kak BUIUTEC, KOHCTPYUPOBAHUEC COCTOUT NPCHUMYIICCTBCHHO M3 KOJAHUPOBAHUA
W OTIAJKU, OJHAKO BKIIOYACT U JACTAIBHOC MPOCKTUPOBAHUEC, CO3JAHNC I1/Id-
Ha KOHCTPYHUPOBAHWA, OJIOYHOE TECTUPOBAHUEC, UHTCTPALINIO, MHTCIPALTUOH-
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HOE TECTUPOBAHUE U JIPYTUE MPOLECCHL. EC/IN OBl 3TA4 KHUI'A OblJIA TOCBAINIEHA BCEM AC-
rekTaM pazpadboTku I10, B HEM ObUIO 6Bl IPUBEICHO COATAHCUPOBAHHOE OOCYK/ICHUE
BCEX MPOIECCOB. OJJHAKO 3TO PYKOBO/CTBO IO METO/AAM KOHCTPYHPOBAHMA, TAK YTO
OCTAJIbHBIX TEM 5 IOYTH HE KACaI0Ch. ECIM OBl 3Ta KHUTA O6bLIA COOAKOM, OHA TIIATE/b-
HO NPHUHIOXUBATACH OBl K KOHCTPYUPOBAHUIO, BUJIAJIA XBOCTOM IIEPE] IIPOEKTUPOBA-
HUEM M TECTUPOBAHUEM M JIASAIA HA IIPOYUE TPOIECCHL

MHOI1a KOHCTPYUPOBAHUE HA3BIBAIOT «KOJAUPOBAHUEM» WIH «[IPOrPAMMHUPOBAHHEM>.
«KoaupoBaHue» KAKETCS MHE B JIAHHOM CJIYYae HE JIyYIIUM TEPMHHOM, TAK KaK OH
MO/IPA3YMEBACT MEXAHMUYCCKYIO TPAHCIIALINIO PA3PA60TAHHOIO IIJIAHA B KOMAH/IBI SI3bI-
K4 IIPOI'PAMMHUPOBAHMUSA, TOIVIA KAK KOHCTPYHPOBAHNUE BOBCE HE MEXAHHYECKUIT IIPO-
1I€CC M 9aCTO CBA3AHO C TBOPYECTBOM M aHAIN30M. CMBICT CJIOB «IIPOI'PAMMHUPOBAHNCY
U «KOHCTPYHPOBAHUE» KAXKETCS MHE ITOXOXUM, U g OY/Iy HCIIONb30BATh UX KAK PABHO-
IIPaBHBIE.

Ha puc. 1-1 pagpa6otka ITO 6bU1a H300PAKEHA B «IUIOCKOM» BU/JIE; 60JIEE TOYHBIM OT-
paXEHUEM COEPKAHUA ITOM KHUTU ABIAECTCA PUC. 1-2.

Onpepnenexne
npo6nembl

BbipaboTka
Tpe6oBaHuit

[etanbHoe
NpoeKTupoBaHue

KoppekTupytoLuee
CONpOBOXAEHME

WuTerpauus

KoaupoBaHue
canmpymosams(| M OTNAAKA

bnoyHoe
TecTUpoBaHHue

MHTErpaLlVlOHHOe PaSpaﬁ()TKa
TecTMpoBaHue apxutekTypsl M0

TecTupoBaxne
CUCTEMbI

Puc. 1-2. Koouposanue u 0maaoxd, 0emdaavHoe npoexmuposanie, co30anue niaHd
KOHCMPYUPOBAHUA, GNOUHOE MeCUPOBAHUe, UHMEZDAUUA, UHMEZPAUUOHHOe MEeCMUPOBa-
Hue u opyaue npoyeccol 0OCYACOArOMcs 6 OAHHOL KHU2e NPUMEDHO 8 MAKOli nponopuyun

Ha puc. 1-1 u 1-2 npoueccel KOHCTPYUPOBAHUS IIPEJICTABICHBI C OOLIEH TOUYKU 3pe-
HUA. HO 9TO MOKHO CKa34Th 06 UX JAETANAX? BOT HEKOTOPbIE KOHKPETHBIE 33/1d4H, CBA-

3aHHBIE C KOHCTPYHPOBAHUEM:

B IIPOBEPKA BHITOJIHEHUA YCIIOBUI, HEOOXOAUMBIX [UIS YCIIEIIHOI'O KOHCTPYUPOBAHMU;
B OIpE/e/ICHUE CIOCOO0B MOCIEAYIOMEro TECTUPOBAHUS KO/,

B I[IPOEKTUPOBAHUE U HAMHUCAHUE KIACCOB U METOLOB;

B CO3[aHMCE U IIPUCBOCHUE UMEH IIEPEMEHHBIM U MMECHOBAHHBIM KOHCTAHTAM;
|

BLIOOP YIPABIAIONUX CTPYKTYP U OPraHU3alUs GIOKOB KOMAH/;
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B OJIOYHOE TECTUPOBAHUE, HHTETPALIMOHHOE TECTUPOBAHUE U OTIA/IKA COOCTBEHHO-
IO KOJd;

B B3aMMHBINA 0630P KOJAd U HU3KOYPOBHEBLIX MPOTIPAMMHBIX CTPYKTYP WIEHAMU
I'DYIIIBL

B «amwin¢OBKa» KOAA MYTEM €ro TIIATETbHOTO (POPMATHPOBAHNA U KOMMEHTHPOBAHNS,

B UHTETPAusd IPOrPAMMHBIX KOMIIOHEHTOB, CO3/IaHHBIX IO OT/JCIBHOCTH;

B ONTHUMH3ALNA KO/, HATTPABJICHHAS HA IOBBIIICHHUE €TI0 OBICTPOACUCTBHUS, U CHIDKCHUE
CTEIIEHU HCIOIb30BAHUSA PECYPCOB.

Eme 6osee MONMHOE NPEACTABICHUE O MPOILECCAX U 32/1a4aX KOHCTPYHPOBAHUS BbI
MOJIYYUTE, IPOCMOTPEB COAECP:KAHUE KHUTH.

KOHCTpYyHpPOBAHHE BKJIIOUAET TAK MHOTO 33/]a4, YTO BBl MOXKETE CIPOCUTD: «JIafiHO, a
YTO He ABISAETCS YACThIO KOHCTPYUPOBAHUA?» XOPOUIN BOIIPOC. B KOHCTPYHPOBAaHUE
HE BXOJAT TAKHE BAXKHBIE MTPOLIECCHI, KAK YIIPABICHUE, BRIPAOOTKA TPeOOBAHUI, pa3pa-
60TKAa aPXUTEKTYPBI NPUIOKEHUS, IPOEKTUPOBAHUE MOIb30BATEIBCKOIO UHTEP(PETICa,
TECTUPOBAHUE CUCTEMBI U €€ COIPOBOXKAECHHUE. BCe OHM HE MEHBIIIE, YeEM KOHCTPYHPO-
BAHHE, BIUAIOT HA KOHEYHBIN YCIEX MPOEKTA — IO KParHeEl Mepe JTI0O60T0 MPOEKTa,
KOTOPBII TpeOyeT YCUuit 601ee OIHOTO-/IBYX YEJIOBEK U IJIUTCS OObIIE HECKOIBKUX
HeJeNnb. Bce 3TU NPOoIecchl CTAMU IPEAMETOM XOPOIIUX KHUT, MHOTHE U3 KOTOPBIX
yKa3an B pasfenax «JONONMHUTENIbHBIE PECYPCHI» U B ITIABE 35.

1.2. Moyemy KoHcTpyupoBaHue MO TaK BaXXHO?

Pa3 yK Bbl YUTACTE 3Ty KHUTY, BBl HABCPHSKA [IOHUMACTE BAKHOCTD YIYUIICHUS Kade-
ctBa [TO ¥ MOBBIIIEHUA TPOU3ZBOAUTENBHOCTH TPY/A PA3pabOTUNKOB. MHOTHE U3 Ca-
MBIX YAUBUTEIBHBIX COBPEMEHHBIX IIPOCKTOB OCHOBAHBI HA nTpuMeHeHuu I10: MHTep-
HET U crneudd@EKTb B KUHEMaTOrpade, MEAUIMHCKUE CUCTEMBI XKU3HEOOECIICUCHUS
1 KOCMHUYECKHE IIPOI'PAMMBI, BBICOKOIIPOU3BOAUTEIbHBIN aHATN3 (PUHAHCOBBIX JJAHHBIX
U HAYYHBIE UCCJICJOBAHUA. DTH, A TAKKE O0JIEEC TPAJUIIMOHHBIE IPOEKTHI UMEIOT MHO-
I'0 OOIIETr0, IO3TOMY IPUMEHEHUE YIYULIIEHHBIX MCTOAOB IPOIPAMMUPOBAHUS OKYIIUTCS
BO BCEX CIIy4asiX.

[Tpu3HABAsA BAKHOCTD YIydlIeHUs pa3paboTku I1O B 11€710M, BBl MOXKETE CIPOCHUTb:
«[ToueMy UMEHHO KOHCTPYUPOBAHUIO B 3TOH KHUTC Y/C/IACTCS TAKOEC BHUMAHHUE?»

OTBETHI HA ITOT BOIIPOC MPUBCACHDBI HUXKC.

Koucmpyupoeanue — kpynnaa uwacms npouecca paspa-

6omxu II0 B 3aBUCUMOCTH OT pa3zMepa MPOEKTA HA KOHCT-
pyupoBaHue 06b19HO YXoUT 30—80 % 0b111er0 BpeMEHU PabOTHhI.
Bce, 4TO 3aHMMAET TAK MHOI'O BDEMEHU PabOThI HAJl IPOEKTOM,
HEU30EKHO BIMUACT HA €I'0 YCIEMHOCTb.

Koucmpyupoeanue sanumaem yenmpanisnoe mecmo 6 npo-
uecce pazpadomru ITO TpeGOBAHUS K IPUIOKEHUIO U €0

MepekpecTHas ccbinka O cBA3M
MeXZJy pasMepoM npoekTa W Ao-
nen BpeMeHU, YXOAALLEro Ha KOH-
CTPyWpOBaHue, CM. noapasgen
«COO0THOLLEHNE MeX[y BbIMOMHA-
eMbIMIA OmepauuaMin 1 pasmep»
pasgena 27.5.

APXUTEKTYPA Pa3pabaTHIBAIOTCS /IO 3TANA KOHCTPYUPOBAHUS, YTOOBI TAPAHTUPOBATH €TI0
3 HEKTUBHOCTD. TeCTUPOBAHUE CUCTEMBI (B CTPOI'OM CMBICIIE HE3ABUCUMOT'O TECTUPO-
BAHUS) BBIIIOJTHACTCS 1OCJIE KOHCTPYUPOBAHUSA U CIYKUT IS IPOBEPKU €TI0 MPABUIIb-
HocTU. KOHCTpynpoBaHue — 1IeHTp nporecca pazpadorku I10.
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MepeKpecTHan cobinka O npous- Hosévimennoe snumanue K KOHCMPYUPOBAHUIO MOICEM
BOAUTENLHOCTY TpyAA Nporpammy-  HAMHOZ0 NOBBICUMD NPOUIEOOUMENBHOCb MPYOd Om-
CTOB CM. MoApasfen «/Havsuay- OeABHBIX NPOoZPammucmod B CBOEM KIaCCHUYECKOM HCCIIC-
AbHbIE PasNMiNg> paspena 28.5.  popammu CIKMAH, DPUKCOH M IPAHT MOKA3AIH, YTO MPOU3BO-
JUTENBHOCTD TPY/IA OTJENbHBIX IPOTPAMMUCTOB BO BPEMs KOH-
crpyupoBanust uamensiercst 8 10—20 pas (Sackman, Erikson, and Grant, 1968). C Tex
IIOP 3TU JIAaHHbIE ObUIN MIOATBEPKECHBI APYIUMH ucciaegqoBanusamu (Curtis, 1981; Mills,
1983; Curtis et al., 1986; Card, 1987; Valett and McGarry, 1989; DeMarco and Lister,
1999Ne; Boehm et al., 2000). DTa KHUTa MOMOXKET BCEM IIPOTPAMMUCTAM HU3YUYUTh MeE-
TOJbI, KOTOPBIE YK€ HUCIOJIb3YIOTCA JIYUIIUMU Pa3PabOTUUKAMMU.

Peszyavmam kOHCmMPYuPoOSanus — ucCX00HbII KOO — UACHMO AGNACINCA COUHCINGEH-
HOLIM 6ePHBIM OnUcCAnHuem npozpammor 3249aCTyI0O €JUHCTBEHHBIM BUJIOM JOCTYII-
HOIT IPOI'PAMMHCTAM JOKYMEHTAIIUH ABIAETCA CAM UCXO/IHBIA KO/ Cnenu@UKaIum Tpe-
OOBAHUI U NPOEKTHAA JOKYMEHTALMA MOI'YT YCTAPETb, HO MCXOJHBIA KOJ| AKTYaJI€H
BCET/IA, IO3TOMY OH JIOJKEH ObITh MAKCUMAIBHO Ka4ECTBEHHBIM. IT0CIEN0BATENBHOE TIPH-
MEHEHHME METOOB YJIYYUIEHU] UCXOJHOI'O KOId — BOT YTO OTJIMYAET JETAIbHBIE, KOP-
PEKTHBIC 1 TO3TOMY UH(POPMATUBHBIC IPOI'PAMMBI OT YCTPOUCTB Pyba Tonynoepral. dg-
(peKTHBHEE BCEIO NPUMEHATb 3TU METOAbI HA 3TAIlC KOHCTPYMPOBAHUL.

Koucmpyupoeanue — eOuncmeennslii npouecc, Komopbwlii 6bInOAHACNCA
60 6cex cnyuaax VIfeanbHBIN NPOrPAMMHBIN POEKT 4O HAYAId KOHCTPYH-
POBAaHUS IPOXOJUT CTAJUN TIIATEIbHON BBIPAOOTKU TPEOOBAHUH U IIPOEKTU-
POBaHUSA APXUTEKTYPBL ITOC/IE KOHCTPYHPOBAHUA B UJIEAIE JOKHO OBITh BBITOJIHEHO UC-
YEPIBIBAIONIEE, CTATUCTUYECKA KOHTPOJIUPYEMOE TECTUPOBAHUE CUCTEMBL. OJIHAKO B pe-
AJIbHBIX IIPOEKTAX HAIIEI'O HECOBEPIICHHOI'O MHPA PA3PAOOTUYHUKHU YACTO IPOIYCKAIOT
3TAIbl BEIPAGOTKU TPEOOBAHUI U NMPOEKTHPOBAHUSA, HAUMHAA NIPAMO C KOHCTPYHPOBA-
HUA NPOrPAMMBL TeCTHPOBAHUE TAKKE YACTO BBINAIAET U3 PACIIUCAHUSA U3-31 OTPOMHO-
I'O YMCIA OMUOOK U HEAOCTATKA BpeMeHH. HO KaKuM Obl CPOYHBIM WJIH IUIOXO CIUIAHU-
POBAHHBIM HU OBLI IIPOEKT, Ky/ld 0€3 KOHCTPYUPOBAHUS J€ThCs? TaK YTO MOBBIIIEHUE (-
(PEKTUBHOCTU KOHCTPYHPOBaHUs 1O MO3BOJSAET ONTUMU3UPOBATH JIOOOHU IIPOEKT, Ka-
KUM Obl HECOBEPIICHHBIM OH HHU ObUL

G

<N

1.3. Kak ynutaTb 3Ty KHUTY

Bpl MOKETE YMTATD 3TY KHUI'Y OT KOPKU /10 KOPKHU WX 110 OTHEIbHBIM TeMaM. ECiiu Bbl
NIPEATIOYUTAETE IIEPBBIM BAPUAHT, IEPEXOANTE K I1aBe 2. ECm BTOpOit — MOXETE Ha-
YaTh C IVIABBI 6 U MEPEXOJUTH IO MEPEKPECTHBIM CCBUIKAM K JIPYTUM TEMaM, KOTOPbIC
BAC 3aUMHTEPECYIOT. EC/iM BBl HE YBEPEHDI, KAKOU U3 9TUX BAPUAHTOB BAM IOAXOMAMT,
HAYHUTE C pasgena 3.2.

! Tonp6epr, Py6en Jlymec («Py6») [Goldberg, «Rube» (Reuben Lucius)] (1883-1970) — kapuka-
TYPMCT, CKYJbIITOP. M3BECTEH CBOMMM KAPUKATYPAMH, B KOTOPBIX BBIIyMAdHHOE UM CJIOKHOE O60PY-
JIoBaHue («inventions») BBIIOJHAET IPUMHUTUBHBIE U HUKOMY HE HyKHbIEe oniepanuu. Jlaypear ITyinr-
1IEPOBCKOM npeMun 1948 1. 32 MOMUTUYECKUE KAPUKATYPbL. — [Ipum. nepes.
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Kno4yeBble MOMEHTbI

KOHCTPYHPOBAHUE — TIABHBIA 3TAN paszpaboTku I10, 6€3 KOTOPOro He OOXOAUTCA
HU OJIMH IIPOCKT.

OCHOBHBIE 3TAIbl KOHCTPYUPOBAHUSA: AETAILHOE MMPOEKTUPOBAHUE, KOJUPOBAHUE,
OTNA/IKd, UHTETPAAA U TECTUPOBAHUE NPUIOKEHUA Pa3paboTuynkamu (6J1049HOE
TECTUPOBAHUE U UHTETPAITMOHHOE TECTUPOBAHUE).

KOHCTPpyHpPOBaHUE YACTO HA3BIBAIOT «KOJUPOBAHUEM» U «IIPOTPAMMUPOBAHUEM>.
OT Ka4eCcTBa KOHCTPYMPOBAHUA BO MHOI'OM 3aBUCHT KadecTso I10.

B kxoneyHoMm cuere Bama KOMIICTCHTHOCTb B KOHCTpyupoBanuu 1O onpeaenser To,
HACKOJILKO XOPOHIMK BBl IPOIPAMMHUCT. COBEPIICHCTBOBAHUIO BANIMX HABBIKOB U
MOCBAINIEHA OCTABINAACA YaCTh 3TOM KHMIH.



rMfABA 2

MeTadopbl, no3BonsaoLue
nydiue noHATb pa3pab6oTky MO

CopepxaHue

http://cc2e.com/0278
g B 2.1. Baxxnocts meradop

B 2.2, Kak UCronb3oBaTb MeTa(OpPHI?

B 2.3 TlonynsipHele METAQOPBL, XaPAKTEPUSYIONTHE Pa3padcoTKy [1O

CBsizaHHasA Tema

B DBPUCTHKA IPHU NPOCKTUPOBAHUM: NTOAPA3ZE «[IpOEKTUPOBAHUEC — IBPUCTUUCCKUI
rnporuecc» B pasaeie 5.1

TepMHUHOIOTHSI KOMITBIOTEPHBIX HAYK — OJIHA U3 CAMBIX KPACOYHBIX. JIeHCTBUTEIBHO,

B KAKOM €I1e 06JIACTH CYIIECTBYIOT CTEPUIbHBIE KOMHATHI C TIIATEIbHO KOHTPOIUPYE-

MOM TEMIIEPATYPOH, 3AIIOJIHEHHBIE BUPYCAMHU, TPOSTHCKUMH KOHSIMH, YEPBAMHU, JKy4IKa-

MU U [IPOYEH KUBHOCTBIO U HEYUCTHIO?

Bce a1 apkre MeTaophl ONMUCHIBAIOT CHENU(UIECKHE ACTIEKTHI MUPA TPOIPAMMUPO-
BaHUA. Bosee obimue ABIEHNsA XaPAKTEPUIYIOTCA CTOJb K€ KPACOUHBIMU MeTapopamuy,
MO3BOJIAIOUX JIydIle IIOHATD npouecc pazpadborku I1O.

OcCTanpHasA 4aCTh KHUTU HE 3aBUCUT OT OOCYX/IE€HUA MeTaOp B ITOU IyaBe. Moxere
MIPOIYCTUTD €€, ECIN XOTUTE OBICTPEE JOOPATHCA JJO MPAKTUYECKAX COBETOB. EC/IN XOTUTE
SICHEE IPECTABIATh pa3paboTKy 1O, unTaiTe Janblie.

2.1. BaxHocTb MeTachop

ITpoBeieHNE AHATIOTUI YACTO MPUBOAUT K BAKHBIM OTKPBITHAM. CPAaBHUB HE COBCEM
IIOHATHOC ABJICHHUE C YEM-TO IIOXOXHM, HO b6onee IIOHATHBIM, BbI MOJKETC JOT'AJAThCA,
KaK CIIPABUTBCA € IPOOIeMOM. Takoe UCHOIb30BAHUE META(OP HA3BIBACTCH «MOJCIIN-
pOBaHUEM».

Hcropus HaAyKU IIOJIHA OTKPBITUY, CAENIAHHbIX Onarogaps meradopam. Tak, xumuk Ke-
KyJI€ OJIHAKABI BO CHE YBHUJEN 3MEI0, CXBATUBIIYIO €05 32 XBOCT. IIpOCHYBIIUCE, OH
IIOHSAJ, YTO CBOMCTBA 6€H30/a OOBACHWIA Obl MOJEKYJIAPHAS CTPYKTYPA, UMEIOIas
IIOXOKYIO KOJIBLEBYIO (pOpMy. [JabHEHUIINE SKCIIEPUMEHTDI IIOATBEPAWIN €I0 TUIIOTE-
3y (Barbour, 19606).
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KuHeTnueckas Teopus Ia30B OblId CO3[JaHA HA OCHOBE MOJIEIU «OUIBAPAHBIX MIAPOB»,
COIVIACHO KOTOPOU MOJIEKYIBI I'a3d, NOJOOHO OMILAPAHBIM IIApaM, UMEIOT MACCy U
COBEPIIAIOT YIPYIUE COYAAPCHMUSL

BonHoBas Teopusa cBeTa 6bUIA Pa3paboTaHa MPEUMYIIECTBEHHO MYTEM UCCIEJOBAHUSA
CXOJICTB MEX/Y CBETOM M 3BYKOM. M CBET, U 3BYK UMEIOT AMIUIUTYY (APKOCTb — I'POM-
KOCTb), 4dCTOTY (1IBET — BBICOTA) U Jpyrue oobuye cBOMCcTBA. CPAaBHEHHUE BOJHOBBIX
TEOPUH 3BYKA U CBETA OKA3IOCH CTOJb NPOAYKTUBHBIM, YTO YYEHBIE TTOTPATHIA MHO-
IO CHJI, IBITAACh OOHAPYKUTDL CPEAY, KOTOPAs PaCIpOCTpaHsaa O6bl CBET, KAK BO3JYX
pacnpocTpansaeT 3ByK. OHU JaKe JAIU 3TOU Cpejie HA3BAHUE — «d(PUP», HO TAK U HE
CMOIJIU €€ OOHAPYKUTh. B JaHHOM Ciydae aHaaorusg OblIa TAKOU YOEAUTENbHOH, YTO
BBEJIA YUEHBIX B 3a0/yXK/CHUE.

B neoM apOEKTUBHOCTD MOJIENEN OOBACHAETCA UX APKOCTBIO U KOHIIENTYaIbHON
LIEIOCTHOCTBIO. MOJIENTN MOJCKA3bIBAIOT YYEHBIM CBOMCTBA, OTHOIIEHHUA 1 IEPCIIEKTUBHbIE
O06JIACTH UCCIENOBAHUH. MHOTI/IA MOJENHN BBOJAAT B 3a0JIyKAE€HNE; KAK IIPABUIIO, K 3TO-
My NPUBOJIAT YPE3MEPHOE 0606meHne MeTaOoPhL. TToUck apupa — HATIAHBIN NPH-
MEp YPE3MEPHOI0 OOOOIECHUS MOJEIH.

PasymeeTcs, HEKOTOPBIE META(OPBHI JIyYIIE APYTrUX. XOPOIIUMHU META(POPAMU MOKHO
CUUTATD TE, YTO OTIIMYAIOTCS IIPOCTOTOM, COIIACYIOTCS C APYTUMU PEJICBAHTHBIMU META-
dopamu 1 OOBICHAIOT MHOTHE SKCIIEPUMEHTAIBHBIC JJAHHBIE U HAOIIOIAEMBIC SBJICHUS.

PaccmoTpuM, K IPUMEDY, KOJIEOAHUS KAMHS, IIO/IBEIICHHOIO Ha BepeBKe. o Ianunes
CTOPOHHUKHU APUCTOTE/IS CYUTAIN, YTO TSDKEJIBIN OOBEKT IIEPEMEIACTCS U3 BEPXHEN
TOUYKHU B HIKHIOIO, IIEPEXO/ISl B COCTOSIHUE IIOKOSL. B JaHHOM Cilydae OHU NOLyMasu OB,
4TO KAMEHB ITA/IAET, HO C OCIOXKHEHUAMU. Korja [anmnnert CMOTpeIT Ha paCKaYNBAIOIINACS
KAMEHb, OH BHU/IEJI MAATHHUK, IIOCKOJIBKY KAMEHb CHOBA M CHOBA IOBTOPAI OZHO U TO
JKE€ JBUKCHHUE.

VKazaHHbIC MOZeIU (DOKYCUPYIOT BHUMAHUE HA COBEPILIEHHO Pa3HbIX (pakropax. IToc-
JIEAOBATENN APUCTOTENA, PACCMATPUBABIINE PACKAYMBAIOIINNICA KAMEHD KAK ITaJaI0NUI
OO'BEKT, IPUHUMAJIN B PACYET BEC KAMH, BBICOTY, HAd KOTOPYIO OH ObLI IIOAHAT, U BPEMH,
NPOXOAAIIEE 10 JOCTWKEHUA KAMHEM COCTOSIHUA MOKOA. B Mogenu laimies BaKHBIMU
ObUIM gpyrue (pakropsl. OH O0OpAIaa BHUMAHUE HA BEC KAMHs, YIJIOBOE CMEICHUE, Pa-
JUYC U NIEPUOJ] KOJNEOAHUN MasATHUKA. biiarogapst 3roMy [annnei OTKPbUI 3aKOHBL, KOTO-
pbI€ IOCAENAOBATENN APUCTOTENA OTKPBITh HE CMOIVIM, TAK KAK UX MOJE/Ib 3aCTABM/IA UX
Ha6/IOAATh 34 APYTUMU SIBJICHUAMU U 33/1aBATb JPYI'HUE BOIIPOCHL

AHAJIOTMYHBIM 00Pa30M META(POPHI CIIOCOOCTBYIOT U JIYYIIEMY ITIOHUMAHHIO BOIIPOCOB
paspadorku I10. Bo BpeMs JIEKIIMU 110 CJIy4alO NOJIydeHus npeMun Teiopunra B 1973 1,
Yapib3 baxman (Charles Bachman) ynomaHy/1 nepexoj, OT JOMUHHUPOBABUIETO I'€OLICH-
TPUUYECKOI'O MPEJCTABICHUA O BCEIEHHON K IeJIMOLCHTPUYECKOMY. leoeHTpruYeCcKas
Mojienb IITonemMest He BBI3BIBAIA TTOYTH HUKAKUX COMHEHU 1ennx 1400 net. 3ateMm, B
1543 1., KOnepHUK BBIIBUHYJI I'€JIMOLEHTPUYECKYIO TEOPUIO, IIPEAIIONOXKUB, YTO LIEHT-
poM Bcenennoit Ha camoM jene asasgerca ConHue, a He 3emd. B KoHeyHoOM urore Ta-
KO€ U3MCHEHUE YMO3PHUTEIbHBIX MOJEIEH MIPUBEJIO K OTKPBITUIO HOBBIX IUIAHET, UC-
KJIIOYEHUIO JIYHBI U3 KaTErOPUM IUIAHET M IIEPEOCMBICCHUIO MECTA YEJIOBEYECTBA BO
Bcenennoii.
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He cTOMT HeJoOLeHNBaTh Bax-
HOCTb MeTadpop. Metadhopbl ume-
10T OZHO HEOCNOpPUMOE AOCTOUH-
CTBO: ONWCHIBAEMOE UMW NOBEfE-
HWe NPeACcKasyemMo U MOHATHO
BCEM NioAsM. 3TO COKpalyaer
00bEM HEHYXXHOI KOMMYHMKaLK,
Crnoco6CTBYET JOCTUXKEHWIO B3a-
MMOMOHNUMAHUA 1 yCKOpsieT 06y-
yeHue. Mo cyt metadhopa — 310
€rnoco6 ocmbIcneHns n aberparu-
POBAHNS KOHLENLWA, N03BONA-
Wnit fymatb B 605iee BbICOKOW
NA0CKOCTI 1 36eratb HU3KOYpPOB-
HEBbIX OLUMOOK.

®epHaHgo [x. Kopbatn

ITepexoj OT TEOLEHTPHUYECCKOTO MPEACTABICHUA K I'€JIMOLIEHT-
pUYECKOMY B ACTPOHOMMM BaXxMaH CpPaBHMIJI C U3MCHEHHUEM,
NIPOUCXOJUBIIMM B IIPOIrPAMMUPOBAHUU B Havate 1970-x. B ato
BpEMs LEHTPAJIBHOE MECTO B MOJEJIAX OOPAOOTKU JAHHBIX CTAIN
OTBOJUTb HE KOMIIbIOTEPAM, 4 6a3aM JAHHBIX. baxmaH yKasal,
YTO CO3AATENM PAHHUX MOJEIEH CTPEMMUIMCh PACCMATPUBATD
BCE JAHHBIC KAK IMOCIEAOBATEIbHBIN ITIOTOK KaAPT, «IIPOTEKAIO-
MU» 4Yepe3 KOMNBIOTEP (KOMIbIOTEPO-OPUEHTUPOBAHHBIA
noaxon). Cyrb U3MEHEHHU 3aKII0YAIACh B OTBEACHNUU LIEHTPAIb-
HOI'O MECTa MyJly JAHHBIX, Ha/l KOTOPBIMU KOMIIBIOTED BBIIIOJI-
HACT HEKOTOPbIE ICUCTBUA (TIOAXO/I, OPUEHTUPOBAHHDBIA Ha BJI).
CeroziHs OYTH HEBO3MOKHO HANTH Y€JIOBEKA, CYUTAIOIIETO, YTO

ComHie BpamaeTrcsa BOKPYyTr 3emnn. CTOMb Ke TPYJHO MPeJCTa-
BUTb IPOTPAMMHUCTA, KOTOPBIHA OBI [yMaJl, 4YTO BCE JAHHBIE MOXK-

(Fernando J. Corbaly) 5 pacemaTprBaTh KaK MOC/IEAOBATEIBHBLA TOTOK KapT. TTocie

OIIPOBEPKEHUSA CTAPBIX TEOPHUI TPYJHO HMOHATB, KAK KTO-TO
KOIIA-TO MOT B HUX BEPUTD. Ellle YIUBUTEIbHEE TO, YTO MPUBEPKEHIIAM ITHUX CTAPBIX
TEOPUIT HOBbIE TEOPUH KA3AJIUCh TAKUMHU JKE€ HEJIEIIBIMH, KaK HaM CTApPBIC.

TeonieHTpUYECKOE NIPEACTABIEHNE O BCeIEHHOM MEIaIO ACTPOHOMAM, KOTOPbIE COXPa-
HUJIX BEPHOCTb TOU TEOPUU NOCJIE MOABJIEHUA JIydlIeH. AHAJIOTUYHO KOMIIBIOTEPO-
OPHUEHTHUPOBAHHOE TPEACTABIEHUE O KOMIBIOTEPHOU BCEJIEHHOMN TAHYIO HA3a], KOM-
IIbIOTEPHBIX YUYEHBIX, KOTOPBIE IPOJOJIKUINA NPULEPKABATHCA €TI0 MOCJIE TOSABICHUS
TEOPUH, OPUEHTUPOBAHHOI HA B/l

VHOI/1A IO YIIPOIIAIOT CyTh MeTadop. Ha KakAbIid U3 ONMCAHHBIX IIPUMEPOB TAK U
TSHET OTBETUTH: «PagymeeTcs, IpaBubHas MeTadopa 6osee nosnesHa. Jpyras merapopa
6bUTa HEBEPHOM!> TaK-TO OHO T4K, HO 3TO CJIMIIKOM YIPOIIEHHOE MPEACTaBIeHue. Hc-
TOPUS HAYKU — HE CEPUS IIEPEXOJJOB OT «HEBEPHBIX» METAMPOP K «BEPHBIM». DTO CEPUs
TIEPEXO/IOB OT «MEHEee XOPOIINX> META(POP K <IYIIINM», OT MEHEee ITOJTHBIX TEOPUH K Oosee
IIOJIHBIM, OT 4JIEKBATHOI'O OIIMCAHUA OFHOM OOJIACTH K 4IEKBATHOMY OIIMCAHUIO JPYTOM.

B nercTBUTENBHOCTU MHOTHUE MOJIENIN, HA CMEHY KOTOPBIM MPUXOIAT JIYYIINE MOJEH,
COXPAHAIOT CBOIO MOJIE3HOCTb. TaK, MHXKEHEPHI 10 CUX IO PEUIAIOT OOIBIIUHCTBO CBOUX
37144, ONIMPAsACh HA HBIOTOHOBY JIMHAMUKY, XOTs B TCOPETUUYECKOMN (PU3UKE €€ BBITEC-
HUJIA TEOPUA DUHIITENHA.

Pazpadorka IIO — OTHOCHTENIBHO MOJIOJAsd 001aCcTh HayKu. OHA €Ie HEJOCTATOYHO
3penas, 4TOObl UMETh HAOOP CTAHAAPTHBIX MeTadop. [1I03TOMY OH4 BKIIOYAET MACCY
BTOPOCTEINEHHBIX U IIPOTUBOPEUUBBIX MeTaop. ONHU U3 HUX JIy4dlle JPYIUE — XYXKC.
OTTOr0, HACKOJIBKO XOPOIIO BBl IOHUMAETE META(OPHI, 3aBUCHUT M BAIIE€ TOHUMAaHHUE
paspaborku I10.

2.2. Kak ucnonb3oBartb Mmetadoopbi?

MeTtadopa, xapakrepusyomasa pa3paboTky I1O, 6osblne nMoxoxa Ha IPo-
JKEKTOP, YEM Ha JIOPOXKHYIO KapTy. OHA HE TOBOPUT, I7I€ HAUTU OTBET —
OHa TOBOPHT, KaK €r0 UCKATb. MeTtadopa — 3TO CKOPEE IBPUCTUYECKU
MOAXO/, 4 HE AITOPUTM.
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AJITOPUTMOM HA3bIBAIOT IIOCIEIOBATEIBHOCTD YETKO ONPEJEIECHHBIX KOMaH], KOTOPbIE
HEOOXOAUMO BBIIIOJHUTD /I PEMIEHUA KOHKPETHON 3ad4K. AJITOPUTM IIPEJCKA3YEM,
JETEPMUHUPOBAH U HE JJOMYCKAET CIYIAHHOCTEN. AITOPUTM TOBOPUT, KaK MPOUTHU U3
TOYKHU A B TOUKY b He JaB KpIOKy, 6e3 nocemenus Todek B, I' u [l u 6€3 OCTaHOBOK Ha
Jameyky Kode.

DBPUCTUKA — 3TO METO/], TOMOTAIOMUI UCKATh OTBET. PE3yNBTATEl €0 IPHUMEHEHUS
MOTYT OBITb B HEKOTOPOI CTENEHU CIYYAUHBIMH, IIOTOMY YTO IBPHUCTHUKA YKA3bIBAET
TOJIBKO CIIOCOO MOUCKA, HO HE TOBOPUT, UTO UCKATh. OHA HE I'OBOPHUT, KAK JJOUTU NPS-
MO U3 TOYKH A B TOUKY B; 1aKe ITOJIOKEHUE 3TUX TOYEK MOXKET OBITh HEM3BECTHO. DB-
PUCTHKA — 3TO AITOPUTM B IIYTOBCKOM Hapsze. OHA MeHee IpejcKasyema, bosee 3a-
6aBHA U NOCTABIIETCS 6€3 30-THEBHOU I'APAHTUHM C BO3MOKHOCTBIO BO3BPATA JICHET.

Bor anroputM, MO3BOJSIIONIME JOOPATHCS IO YbETO-TO JIOMA: TIOEKANTE 110 1mocce 167
Ha 10T 10 ropojka [Trononan. Ceepuute Ha anneio Cay3-Xujul, a Jaabiie 4,5 MAJIA BBEPX
110 XOIMy. IToBEpHHUTE Y NPOAYKTOBOIO MArd3MHa HANIPABO, 4 HA CJIEAYIONEM MTEPEKPE-
CTKe — Hazneso. Jloexap 10 joMa 714, pacroyoKEHHOIO Ha JIEBOM CTOPOHE YIIMIIHL,
OCTAHOBUTECH U BBIXOAUTE U3 aBTOMOOUIIA.

A 3BPHUCTUYECKOE MPABUIO MOKET OBITh TAKHUM: HAUJUTE HAIlE

MOCIEAHEE TINCBMO. E3KaUTE B rOPOJI, YKA3AHHBIM Hd KOHBEP-
Te. OKA3aBIIUCh B 3TOM I'OPOJE, CIIPOCUTE KOI'O-HUOYAD, 7€
HAXOJUTCA HAIl JOM. Bce HAC 3HAIOT — KTO-HUOYAbL C PATOC-

NepekpecTHaa ccbinka 06 wuc-
nonb30BaHNM 3BPUCTUKM MpH
npoekTuposanuu M0 cm. nogpas-
pen «[poekTupoBaHue — 3Bpu-
CTUYECKMA mpoLecc» pasgena 5.1.

THIO BAM IOMOXET. EC/IM HUKOTO HE BCTPCTUTE, TO3BOHUTC HAM
u3 TCIIC(bOH?l-aBTOMZlTa, W MbI 34 BAMU TIPHUCACM.

Pazmuuus MExXIy AJITOPUTMOM M OBPUCTHUKOI TOHKH, U B YEM-TO 3THU JBA TOHITHS TIE-
PEKPBIBAIOTCS. B 3TOM KHUI'C OCHOBHBIM Pa3/IMUUEM MEXKIYy HUMH 51 OY[ly CUATATD CTE-
IIEHb KOCBEHHOCTH PEMICHUS. AITOPUTM IPEJOCTABIIICT BAM CaMHU KOMaH/[bl. DBPUCTUKA
coobmaer BaM, KaKk OOHAPYKUTh KOMaH/Ibl CAMOCTOSITEILHO WM 110 KPAaHHEH Mepe I7e
HUX UCKATb.

Hanuuue IUPEKTUB, TOYHO OIPEIEAIOMUX CIIOCO0 PEIICHUs IIPOOIEM IPOIPAMMU-
POBAHMS, HETIPEMEHHO CJIETAI0 ObI MIPOTrPAMMHUPOBAHHE HOJIEE JIETKUM, 4 PE3YILTATHI
6omee mpeacKka3yeMbiMu. HO HAayKa MPOrPaMMUPOBAHUS €IIE HE MPOJBUHYIACH TAK
JTATIEKO, 4 MOKET, 3TOTO HUKOT/A U HE CIydnTcs. Camasi CI0KHAS YACTh IPOTIPAMMHUPO-
BAHUA — KOHLENTYIM3aLUs IPOOIEMBI, 1 MHOI'ME OMMOKUA IIPOIPAMMUPOBAHUSA SB-
JIIIOTCA KOHIENTYAJIbHBIMU. C KOHIIEIITYAJIbHOU TOYKHU 3PEHUS KAXK/IASA NIPOIPAMMA
YHUKAJIbHA, [IO3TOMY TPY/IHO WJIU JIAKE HEBO3MOXHO pa3padboTaTh o6Imuil Habop /u-
PEKTHUB, MPUBO/IINX K PEMICHUIO BO BCEX CNY4YasAX. TaK YTO 3HAHUE OOIIETO MOJAX0/1a
K IIpo6sieMaM HE MEHEE, 4 TO U 00JIEE 1IEHHO, YEM 3HAHME TOYHBIX PEIICHUN KOHKPET-
HBIX IIPOOJIEM.

Kak ucnonb3oBatb MeTAhOPHI, XapaKTepusyiomue pazpadborky [10? Mcnonbayiite Tax,
YTOOBI JIy4Ille PA300PATHCS B IPOHIEMAX U IPOIECCAX TPOTPAMMUPOBAHMUS, YTOOBI OHU
TIOMOT AT BAM PA3MBIIUIATH O BBITIOTHICMbBIX ,[[CI;ICTBI/IHX " NIPpUAYMBIBATH JIYIIIHEC PEC-
meHus 33/1a4. KOHEYHO, BBl HE CMOXKETE B3IVITHYTh Ha CTPOKY KO/IA U CKA34Th, YTO OHA
MIPOTUBOPEUUT OJHOM U3 MeTA(POP, OMUCHIBAEMBIX B 3TOIM I1aBe. HO CO BpeMEHEM TOT,
KTO HUCIOJIb3yeT META(OPBL, JIyYlle TOUMET IPOIPAMMUPOBAHUE U OyAET OBICTPEE CO-
31aBaTh 60Jiee A(PPEKTUBHBIA KOJI, YEM TOT, KTO UX HE UCIIOJIb3YET.
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2.3. MMonynsapHblie meTadopbl,
XapakTepu3syoLiue paspabotky MO

MHOXkeCTBO MeTA(hOP, ONMUCHIBAIOIINX Pa3padoTKy 1O, cMyTUT KOTO yrogHo. [13Buz I'paric
VTBEPKIAET, 4TO Hannucanue [10 — 31o nayka (Gries, 1981). Jonanpa KuyT cuuraer 310
uckyccrsoM (Knuth, 1998). Yorrc Xamdpu rosopur, 4o ato npouecc (Humphrey, 1989).
O. k. ITnomxep u Kenrt bek yrBep:kAaoT, 4TO pa3dpadorka ITO nmoxoxa Ha yrpasie-
HHE aBTOMOOUJIEM, OJIHAKO IIPUXOJAT K IIOYTH IIPOTUBOINONIOXHBIM BeIBOAaM (Plauger,
1993, Beck, 2000). Anucrep Kok6epH cpaBHuBaeT pazpaborky I1O ¢ urpoit (Cockburn,
2002), Dpuk Peitmong — ¢ 6a3apom (Raymond, 2000), Ouau Xaut (Andy Hunt) u 13118
Tomac (Dave Thomas) — ¢ paboTon cafgoBHUKA, [Ton Xekeap — CO ChbeMKOH (pruibMa
«benocHexkka U ceMb rHOMOB» (Heckel, 1994). ®pep Bpykce ynoMuHaeT (pepMepCTBO,
OXOTy Ha OOOPOTHEN M JIMHO34BPOB, 3aBA3IMINX B CMONAHON AMe (Brooks, 1995). Ka-
Kue MeTaOopbl CAMBIE JIYUIINE?

JlutepaTtypHasa meTacpopa: HanucaHue Koga

Camas npumuTHUBHAA MeTadOopa, ONUChIBAOmAA pa3padborky I1O, 6epeT HAYalIO B BbI-
PAKEHUU «HAIIUCAHUE KOJA». COIVIACHO JIMTEPATYPHOU MeTadope pa3paboTKa IIPOIrPaM-
MBI IIOXO’Kd Ha HAIIMCAHUE IIMCbMA: Bbl CAAUTECH 34 CTOJ, 6epere Oymary, Iepo U Iu-
hieTe MMCbMO C Ha4ald 0 KOHLA. DTO He TPpeOyeT HUKAKOIO (POPMaAIbHOIO IIAHUPO-
BAHMSA, 4 MBICJIU, BBIPAKAEMBIE B IIMCbME, (DOPMYIUPYIOTCH dBTOPOM 110 XOIY JeJa.

Ha stoit merapope OCHOBAHBI U MHOTHE Jpyrue uaeu. /Jpxon bentnu (Jon Bentley)
TOBOPUT, UTO MPOTPAMMMUCT JOKEH OBITh CHOCOOEH CECTh Y KAMUHA CO CTAKAHOM OPEH-
JIA, XOPOLIEN CUTAPOI, OXOTHUYbEN COOAKON Yy HOT U «C(POPMYJIUPOBATH NIPOIPAMMY>
[IOJJOOGHO TOMY, KaK IIMCATENU CO3/1a10T poMaHbl. bpatian Kepuuran u @. k. Inompkep
HA43BaJIM CBOIO KHUTY O CcTHjIE nporpaMmmuposanus «The Elements of Programming Style»
(Kernighan and Plauger, 1978), OOBIIpbIBAsd HA3BAHUE KHUIU O JTUTEPATYPHOM CTUIIE
«The Elements of Style» (Strunk and White, 2000). ITpOrpaMMUCTBI YACTO TOBOPAT 06
«yJ060YUTAEMOCTH NIPOI'PAMMBI>.

VHAMBUIYAIBHYIO pab0Ty HaJ, HEOOIBIIUMHU IIPOEKTAMH MeTadopa HAIINCA-
' HMUA NMHUCbMd XaPAKTEPU3YET AOBOJBHO TOYHO, HO B IIEJIOM OH4 OINHCHIBAET
pa3paboTKy 1O HEMOMHO U HEANEKBATHO. [TNCbMAa U POMAHbI OOBIYHO TIPUHA/L-
JIEXKAT IIEPY OAHOI'O YEIOBEKA, TOIJd KAK HaJ| IPOrPpAMMaMHU OObIMHO PA0OTAIOT I'PYIIIIbI
JIOJIEN C PA3HBIMU C(PEPAMU OTBETCTBEHHOCTU. 3aKOHYMB ITUCATH ITUCbMO, BbI 3AII€YATHI-
BAETE €TI0 B KOHBEPT U OTHpaBgeTe. C 3TOrO MOMEHTA U3MEHHUTD BhI €TO HE MOXKETE, U
IIICbMO BO BCEX OTHOIICHMSX SIBJIIETCS 34BEPUICHHBIM. V3MeHuTh I1O HE TaK YK TPY/AHO,
U BpsAJ 1M pabOTy HA/l HUM MOKHO KOIJJa-HHUOY/Ib IPU3HATH 3dKOHYECHHON. 13 06111ero
006beMa pabOThl HAJl TUIIMYHOI IIPOIPAMMHOMN CHUCTEMOI /IBE TPETHU OOBIYHO BBIIIOJIHS-
IOTCSL IIOCJIE BBIITYCKA IIEPBOI BEPCUHU IIPOIPAMMBI, 4 HHOIVIA TA IU(Pa JOCTUTAET 1IE/IbIX
90 % (Pigoski, 1997). B mureparype nooupsaeTcs OPUrMHAIbHOCTD. I1Ipy KOHCTPYHpPOBa-
Huu [1O OpUTrHHAIBHBINA TOAXO/ YaCTO OKA3BIBAETCA MeHEE I(PPEKTUBHBIM, YEM ITOBTOP-
HO€ HCIIOJb30BAHUE WJIEH, KOIA U TECTOB U3 IPEABIIYIIUX IIPOEKTOB. CIOBOM, IIPOLIECC
pazpaborku I1O, COOTBETCTBYIOMIUH JTUTEPATYPHOI MeTA(hOPE, ABIICTCS CIUIIKOM IIPO-
CTBIM U JKECTKUM, YTOOBI OBITH TTOJIE3HbBIM.
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K coxaneHuio, mureparypHas MeTradopa O6buld YBEKOBEYEHA B OJHOU U3 CAMBIX IIOIIY-
JIIPHBIX KHUI' 110 paspadorke 1O — kuure ®pena bpykca «The Mythical Man-Month»
(«Muduueckun denoBeko-meciny) (Brooks, 1995). Bpykc numet: «[lnanupyire Bbl-
6pPOCUTD NEPBLIN IK3EMIUIAP IPOI'PAMMBL: BAM B JIIOOOM CJIy4a€ NPUACTCH ITO CAEAATD.
Ilepen ri1a3aMyu HEBOJIBHO BO3HMKAET 0OpA3 MyCOPHOI'O BeAPd, IIOJIHOIO YEPHOBUKOB
(puc. 2-1).

Puc. 2-1. Jlumepamypuan memagopa Haeo0um Ha MolCib, 4o npouecc
paspabomixu ITO ocHoBaM HA 00POZOCMOAUEM Memooe NPoO U OUUOOK,
a mne Ha MuamenvHom NAAHUPOBAHUL U NPOCKINUPOBAMHIULL

TTogo6HbIN IIOAXO0J MOXKET OBITh IMPAKTUYHBIM, CC/IU BbI ITAIIIC-

Te GAHAIbHOE IUCbMO CBOEH TeTylKe. OJHAKO PACIIUPEHUE
MeTadopbl «<HanKUCcanus» 11O BIUIOTD 4O BLIOPACBIBAHUA IIEPBOI'O
3K3EMIULIPA IIPOrPAMMBI — HE JIy4LINK COBET B MUPE pa3pabdbor-
ku I1O, rae KpynHasg CUCTEMA 11O CTOUMMOCTH YK€ CPABHAIACH C
10-3T2KHBIM OPUCHBIM 3[JAHUEM WA OKCAHCKUM JIAMHEPOM.
KoHe4HO, 3TO He uMeno Obl 3HAYEHUA, €CIU 6 Bbl MMEIN Oec-
KOHEYHBIE 34I14Chl BDEMEHU U CPEACTB. OJHAKO PEAJIbHBIE yC-
JIOBHSI TAKOBBI, YTO Pa3pabOTYUKHU JIOJKHBI CO3/1aBATh IPOrPaAM-
MBI C IIEPBOI'O Pa3a WIM XOTA Obl MUHUMHU3HUPOBATb OOBEM J10-

[nanupyiite BbIGPOCUTL NepBbIi
9K3eMnIAp NporpamMmbl: Bam B Jt0-
60M Crny4ae NpUAeTCs 3T0 CAeNnaTb.

®pen bpykce

Ecnu Bbl nnaHupyete BbIGPOCUTD
NepBbIA 3K3EMNAAP MPOrpammbl,
Bbl BbIGPOCUTE M BTOPOWA.

Kpeiir 3epyHn (Craig Zerouni)

IIOJIHUTEIBHBIX PACXO/IOB B CIydae Heyziad. Jpyrue Meradopsl JIydile HWLTIOCTPUPYIOT

ITOCTWIKEHUE TAKUX IIEJICH.

CenbCKOX03IMCTBEHHas MeTacbopa: BblpaLuuBaHue CUCTEMbl

HekoTopsle pa3paboOTYNKU 3aABIAIOT, YTO cozfaaHue 1O cieayeT pacCMaTpUBATH 11O
AHAJIOTUH C BBIPANTUBAHUEM CEITBCKOXO3SIHCTBEHHBIX KYIBTYD. BBI mpoekTupyere ot-
JICJIBHBIIN OJIOK, KOJUPYETE €ro, TECTUPYETE U JOOABIACTE B CUCTEMY, UYTh PACIIUPSI C
KQK/IBIM Pa30M ee (PYHKITMOHAJIBHOCTD. Takoe pa3bueHne 3aa4n Ha MHOXECTBO He-
GOJIBIINX JICHCTBHUI TO3BOJIAECT MUHUMU3HUPOBATH TPOGIEMBL, C KOTOPBIMU MOKHO CTOJI-
KHYTBCSI Ha KaXK/JOM JTaIIE.

G MHorza Xopomuu METO/, OIIUCBIBACTCS IIOXOU MeTaOpor. B Takux ciyya-

SIX MOIBITANTECh COXPAHUTD METOJ U OOHAPYKUTD JIy4dllylo MeTadopy. B nan-

HOM CJIy4a€ MHKPEMEHTHBIN IIOJXO0J, MOJIE3EH, HO CEIbCKOXO3ANCTBCHHAS
MeTadopa IPOCTO yKACHA.
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TlononnutensHble ceepexns O fpy-
TOW CenbCKOX03ANCTBEHHON MeTa-
thope, ynoTpe6nsiemoii B KOHTEKC-
Te conpoBoxaexus M0, cm. rna-
By «On the Origins of Designer
Intuition» kHuru «Rethinking Sys-
tems Analysis and Design» (Wein-
berg, 1988).

BO3MOXHO, uJied BBINOIHEHNUA HEOOIBIIOTO OObEMA PAGOTHI
3apa3 ¥ HAIIOMUHAET POCT PACTCHUM, HO CEJIbCKOXO3AMCTBEH-
Hasl AHAJIOTUA HEYOEUTENbHA U HEMH(MPOPMATHUBHA, K TOMY JKE
€€ JIETKO 3aMEHUTD JYYIIUMHU META(POPAMH, KOTOPBIE OITUCAHBI
HuKe. CebCKOXO3ANUCTBEHHYIO META(OPY TPYAHO PACHIUPHUTD
34 MPEJE/Ibl WJIEU BBITOJTHEHUA YETO-IMOO0 HEOONBIIMMU YaC-
TAMU. E€ IpUBEPKEHLIBI (PUC. 2-2) PUCKYIOT B UTOI'€ 3aI'OBOPUTH

06 yJOOPEHUH IUIAHA CUCTEMBI, POPEKUBAHUU JICTAIBHOTO
MIPOEKTA, MOBBIIICHUN YPOKAMHOCTH KOJIA TIYTEM ONTHMU3AINH 3EMIICYCTPONCTBA U
yBOpKE yporkas CaMOro Kozid. Bel HAYHETE TOBOPUTH O YEPEJOBAHUH 1TOCEBOB CH++ 1 O
TOM, YTO ObUIO OBl HEIUIOXO OCTABUTb CUCTEMY IO/l ITAPOM JIJIs TTOBBIIIEHUST KOHIICHT-
panuM 230Ta Ha SKECTKOM JIUCKE.

Ci1aboCTh JAHHOU MeTa(OPBI 3AKII0YACTCS B IIPEIIOIOKEHNUH, YTO Y BAC HET MIPSIMOIO
KOHTpOJIs HaJ| pazsuTHeM I1O. Bel MpOCTO ceeTe ceMeHa Kojla BECHOU U, €CJIM HA TO
Oyzer BoJs BenmnKkoi ThIKBBL, OCEHBIO IOJYYUTE HEBUJJAHHBIN YPOXKAN KOAQ.

Puc. 2-2. Henezko aoexeamuo Pacuiupums celbCKOXO3ALCMEeHHYI0 memagpopy
Ha oonacme paspadomru 110

Metachopa xemuyXuHbl: MeanieHHoe npupatleHue CUCTEMbI

HHorza, roBopst 0 BeipamuBaHuu 10, Ha caMOM Jiesie UMEIOT B BUJly IPUPAIIICHUE, WIN
aKkpenuio (accretion). JIpe aTnux MeTa(OPHl TECHO CBA3AHBI, HO BTOpasA Oomee yoeau-
TenbHa. [TpupanieHue XapakTepusyeT Nporecc (GOPMUPOBAHUS KEMUYKUHBL 34 CUCT
OTJIOKEHHUS HEOOIBIUX O6BEMOB KAPOOHATA KATBIIUS. B re0s0run u 10puctpyaeHIIun
[10J] AKKPEIUEH MOHUMAIOT YBEJIMYECHUE TEPPUTOPUH CYIIU HOCPEJCTBOM OTIOKCHUS
COZIEPKAINXCS B BOJIE MTOPOI.

DTO HE 3HAYHUT, YTO BbI JO/KHBI OCBOHUTD CO3/JAHHEC KOJIA U3 OCa-

MepekpectHas ccbinka O npume-
HEHUU WHKPEMEHTHBIX CTpaTernit
NPy MHTErpaunm CUCTeMbl CM.

JIOUHBIX IIOPOJL; 3TO O3HAYAET, YTO BB JJOJLKHBI HAYUYUTHCS 1006AB-
JSITh B MIPOIPAMMHBIC CUCTEMBI 110 HEOOJIBIIOMY (DPATMEHTY 32

pasfen 29.2. pas. IpyruMu CIOBaMU, KOTOPBIE B CBA3U C 3TUM NPUXOJAT HA

VM, ABJIAIOTCA TEPMUHBI «MHKPEMEHTHBIN>, <UTEPATUBHBIN>, «ajaIl-
TUBHBIN> U «3BOJIIOLUOHHBIN». MHKPDEMEHTHOE IIPOCKTUPOBAHUE, KOHCTPYMPOBAHUE U
TECTUPOBAHUE — OJHHU U3 CAMbIX 3((PEKTUBHBIX KOHLENIMI pa3paborku I10.

ITpy MHKPEMEHTHON Pa3pabOTKE BBl CHAYAIA CO3JAETE CAMYIO IMTPOCTYIO BEPCHUIO CHUCTE-
MBI, KOTOPYIO MOXXHO OBbUIO OBl 3aITyCTUTh. OHA MOKET HE NPUHHUMATh PEAJBHBIX JJAH-
HBIX, MOKET HE BBIINOJHATh HAJL HUMH PEATbHBIX JEUCTBUI, MOXKET HE I€HEPUPOBATD
peanbHBIE PE3YJIBTAThl — OHA JOJLKHA OBITh MPOCTO CKEJETOM, JOCTATOUHO KPEMKUM,
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4TOOBI MMOJAACPKUBATL PCAJIbBHYIO CHUCTEMY IO MEpPE €¢ p83p26OTKI/I. OHa MOJKET BBI3BI-
BATb IO/IJIEJIbBHBIE KJIIACCHI JIJISI KAXKIOH U3 OIIPEICIICHHBIX BAMU OCHOBHBIX Q)YHKLII/II;I. Takas
CHUCTCMA TTOXOXA Ha IICCUYUHKY, C KOTOpOﬁ HA4YMHACTCA O6pﬂ.30B3HI/IC JKEMYY KM HBL.

Co3/1aB CKEJIET, BBl HAYMHAETE IOHEMHOTY HAPANTUBATD IUIOTh. KK/ M3 (PUKTHUBHBIX
KJIACCOB BBl 3AMEHAETE PEATbHBIM. BMECTO TOTO YTOHBI MMUTHPOBATH BBOJ JAHHBIX, BB
MUIIETE KOJI, HA CAMOM JIeJIe IPUHUMAIOIINI PEATbHbIE JAHHBIE. A BMECTO UMHUTAIIUHA
BBIBO/IA JAHHBIX — KOJI, HA CAMOM /JI€JI€ BBIBOAAINIUM JJAHHBIE. BBl mpojorkaere 106aB-
JIATh HY)KHbIE (PPATMEHTHI, TTOKA HE TOJNYYAETE ITOTHOCTBIO PA6OUYYIO CUCTEMY.

DPPEKTUBHOCTD TAKOTO MOJAXO0/1d MOKHO IOATBEP/AUTD JIByMsI BICUAT/ISAIONIUMU IIPU-
Mepamu. ®pej; Bpykc, KOTOPBIA B 1975 TI. IpeAaaraa BbIOPaChIBATb MEPBBINA SK3EMIUIAP
MIPOT'PAMMEI, 3a9BWJI, YTO 34 JECATH JIET, IPOIIEAINX C MOMEHTA HANMUCAHUA UM 3HA-
MEHHUTON KHUTU «MHU(PUUECKHUIT YENTOBEKO-MECAL]>, HUUYTO HE U3MEHAJIO ETO PabOTy U
€€ 3(PPEKTUBHOCTD TAK PAJIUKATBHO, KAK UHKPEMEHTHAs pa3dpaborka (Brooks, 1995).
AHQJIOTMYHOE 3asBJICHUE OBLIO CieaHO ToMoM I'MAOGOM B PEBOJIIOLIMOHHON KHUI'C
«Principles of Software Engineering Management» (Gilb, 1988), B KOTOpO! OH Ipef-
CT4BUJI METO/] HBOJIIOIIMOHHO ITOCTABKU ITpOrpaMMel (evolutionary delivery) u pazpa6o-
TaJl MHOI'ME€ OCHOBBI COBPEMEHHOI'O I'MOKOI'O IIPOIPaMMHUPOBAHUS (agile programming).
MHor#ue apyryae COBpeEMEHHBIE METO/IOIOTHH TAKXKEe OCHOBAHBI HA M/Ie€ MHKPEMEHTHOMN
paspaborku (Beck, 2000; Cockburn, 2002; Highsmith, 2002; Reifer, 2002; Martin, 2003;
Larman, 2004).

JOCTOMHCTBO MHKPEMEHTHOMU METAMOPHI B TOM, YTO OHA HE JA€T YPE3MEPHBIX OOeIa-
H1HA. Kpome Toro, oHa He TaK JIETKO HOAJAETCA HEYMECTHOMY PACHIMPEHHIO, KAK CEJlb-
CKOXO34HCTBEHHAA MeTadopa. PakoBuHA, (POPMHUPYIOIIA KEMUYKHHY, — XOPOIIHHA
BAPUAHT BU3YAIU3AIUA UHKPEMEHTHOM Pa3PA60OTKH, UIN AKKPEIHH.

CtpoutenbHasa meTtachopa: noctpoeHue MO

Meragopa «ocrpoenust» I1O nonesnee, yem MeTaOpbl «HAMUCAHUSA> WK «Bbl-
pamuBanus» 10, Tak Kak coracyercsa ¢ ujeen akkpeuuu 1O u npenocras-
et 60JIee JETAIbHOE PYKOBO/ACTBO. ITocTpoenue 1O noppasymeBaeT HaJIU-
YUhe CTAJUH IUIAHMPOBAHUS, ITOJIOTOBKMA U BBIIIOJIHEHUSA, TUIl U CTENEHDb BhIPAKEHHO-
CTH KOTOPBIX 3dBHUCAT OT KOHKPETHOI'O NpoekTa. [Ipy naydeHun 31or MeTadOphl BbI
HalJIeTe U IPYIUE Mapasulesu.

11 IOCTPOEHUA METPOBOI OGAIIHU TPEOYETCA TBEPAAA PYK4, POBHAA IIOBEPXHOCTDb U
10 UBHBIX 6AHOK, /It 6a1mHu ke B 100 pa3 60see BBICOKON HEAOCTATOYHO UMETDH B
100 pa3 60sble NUBHBIX 6AHOK. TaKON MPOEKT TPEOYET COBEPIIEHHO MHOI'O IJIAHU-
POBAHUA U KOHCTPYUPOBAHUS.

Ecay BBl CTPOUTE MPOCTON OOBEKT, CKAKEM, COOAUBIO KOHYPY, BBl MOXKETE MONUTU B
XO3SICTBEHHBIN Mard3uH, KYIIUTb JOCKU, TBO3/IH, U K Beuepy y Ouio OyAET HOBBIH IOM.
Ecnm BbI 326y/Ji€TE MPO J1a3 WIK JIONYCTUTE KaKylO-HUOYb JAPYTYIO OMHOKY, HUYETO
CTPAIIHOTO: BBl MOKETE €€ UCIPABUTD WIM JIAKE HAYATDb BCE CHadana (puc. 2-3). Bee,
YTO BBl IIPU TOM HOTEPSIETE, — BPEMsL. TaKOHM CBOOOAHBIH IIO/IXOJ] YMECTEH U B HEOOIIb-
MHUX IPOIPAMMHBIX NPOEKTax. Ecin Bbl mI0X0 cripoektupyere 1000 CTpOK KoAad, TO
CMOKETE BBINOJIHUTD PEMDAKTOPUHT WIM JAKE HAYATh IPOEKT 3aHOBO, U 3TO HE NIPUBE-
JIET K KPYIIHBIM ITOTEPSAM.
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Puc. 2-3. 3a omubKy, 00nyuermyo npu co30aHul npocmozo oosexma,
NPUXOOUMCSL PACNAAMUBANGCA S NOMPAUCHHBIM 8DEMEHEM U, BOIMONCHO,
HEKOMOPbIM PA30HaPOBAHUCHM

IToCTpOUTD IOM CJIOKHEE, U IUIOXOE IIPOEKTUPOBAHUE IIPU ITOM IIPUBOJAUT K Kyza Oosiee
CCPbLC3HBIM ITOCTICICTBUAM. CHauaja Bbl JOJDKHBI PEIIUTD, KaKOM THII 3AHUA Bbl XOTH-
T€ IIOCTPOUTH, UTO AHAJIOTMYHO OIPEAEICHUIO IPOO6IEMBI IPU paspadorke I10. 3arem
BBl C APXUTEKTOPOM JOJLKHBI Pa3paboTaTb U YIBEPAUTh OOMIMI IIJIAH, YTO IIOXO0XKE HA
Pa3zpabOTKy ApXUTEKTYPBLL. [lajiee Bbl UEPTUTE NOLPOOHBIC YEPTEKU U HAHUMAETE OpU-
rasly CTpOMTENEN — 3TO AHAJTOIMYHO AETAILHOMY NPOEeKTUPpOoBaHUIO I10. Bol roToBUTE
CTPOMIVIOIIAJKY, 3AKIAAbIBACTE (PYHAAMEHT, CO3/Id€TE KAPKAC JOMA, OOLIMBAETE €TI0,
KPOE€TE KPBIIY U IIPOBOAUTE B JOM BCE KOMMYHHMKALIMA — 3TO MOXO0XKE HA KOHCTPYHU-
posanue I10. Korga cTpoOUTENbCTBO IIOYTH 3aBEPIICHO, B AEJIO BCTYHAIOT JaHAMADT-
HBIC JU3AUHEPDI, MAJIAPHL U JACKOPATOPHL, JEAA0IMUE JOM MAKCUMAIBHO YAOOHBIM U
IIPUBJICKATENBHBIM. DTO HAIIOMHHAET onTuUMHu3anuio [10. HakoHel, HA IPOTIKECHUUN
BCEI'O CTPOUTE/IBCTBA BAC IOCEUIAIOT UHCIIEKTOPBDL, IIPOBEPSIOIINUE CTPONILIOMAAKY, (DyH-
JIAMEHT, JIEKTPOIPOBOJKY U BCE, UTO MOXKHO IIPOBepUTh. IIpu pazpadorke 1O sTomy
COOTBETCTBYIOT OO30DBl U MHCIEKLIMSA IIPOCKTA.

M B CTPOUTENBCTBE, U B IPOIPAMMUPOBAHUN YBEIUYECHUE CIOKHOCTH M MacmTada
IIPOEKTA CONPOBOXKAAETCS POCTOM LIEHBI OMUOOK. KOHEUYHO, /I CO30aHMUA JOMA HYX-
HBl JOBOJIBHO JJOPOI'HE MATEPUA/bl, OJHAKO IJIABHOU CTATBEH PACXOJOB SBJISCTCS
oruiara Tpyza padouux. [lepemenieHue creHsl Ha 15 cM 060MIETCS JOPOTO HE TTIOTOMY,
4TO IPHU 3TOM OyIET IMOTPAYEHO MHOI'O I'BO3JEH, 4 IIOTOMY, YTO BaM IIPUAETCS OIUIA-
TUTh JOIOJIHUTEIBHOE BpeMsS paboThl cTpouTenei. YToObl HE TPATUTDL BPEMs HA UC-
[IPABJICHUE OMIMOOK, KOTOPBIX MOKHO M30€XKATh, BbI JO/LKHBL KAK MOKHO JIY4IIE BbI-
IIOJIHUTD IIPOEKTUPOBAHUE (PUC. 2-4). MaTepuabl, HECOOXOAUMBIE I CO3/LAHUS IIPO-
I'PAMMHOI'O IPOJYKTA, CTOAT ACIIEBJIE, YEM CTPOUMATEPUAIBL, OJHAKO 34TPATHI HA pa-
004yIO0 CHUIy B OOOUX CIy4asX NPUMEPHO OQUHAKOBBL M3MeHeHUe popmara OT4eTad
OOXOAUTCSL HUYYTh HE JICLIEBJIE, YEM IIEPEMELICHUE CTCHBI JOMA, IIOTOMY YTO IJIABHBIM
KOMIIOHEHTOM 3aTPaT B OOOUX CJIy4asiX SBJISIETCS BPEMS JIIOJEH.
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Puc. 2-4. Bonee croxcHusie 00sexmo. mpedyrom 6ojee muamensHo20 NAAHUPOBANHUA

Kakue emne nmapauiean MOKHO MPOBECTH MEXKAY COOPYKEHHUEM JOMA U Pa3pabOTKON
I1O? Ilpy BO3BEAEHUH IOMA HUKTO HE MBITAETCS KOHCTPYUPOBATD BEIH, KOTOPBIE MOKHO
KYNUTb. 3[PABOMBICIIAIIEMY YETOBEKY M B TOJIOBY HE MPUJET CAMOCTOATENBHO pa3pa-
6aTBIBATD U CO3/1ABATh CTUPAJIBHYIO MAITHUHY, XOJOJAUIbHHUK, MKa(pbl, OKHA U JBEPH, ECIIN
BCE 3TO MOXKHO NPUOOPpecTU. CO3/1aBasA MPOTPAMMHYIO CUCTEMY, BBl IIOCTYIIUTE TAK XKE.
Bbl Oyjere B MOMHOI MEpPEe MCIIOJNb30BATh BO3MOXKHOCTH BBICOKOYPOBHEBOTI'O A3bIKA
BMECTO TOI'O, YTOOBI IINCATb COOCTBEHHBII KO/I HA ypoBHE OC. BO3MOXHO, BB UCIIO/b-
3YETE TAKKE BCTPOCHHBIE OMOIMOTEKU KJIACCOB-KOHTEMHEPOB, HAyYHbIE (DYHKIIUH, KJIAC-
CBI 10JIb30BATEIBCKOTO MHTEP(ECcA U KIACCH i pad0Thl ¢ B/, OOBIYHO HEBBIIOJHO
MUCATh KOMIIOHEHTBI, KOTOPBIE MOKHO KYIHUTb T'OTOBBIMU.

OJIHAKO €CITH BBl XOTUTE TIOCTPOUTH HECTAHJAPTHBIM OM C IIEPBOKJIACCHON MEOINPOB-
KOM, Me6esb, BO3MOKHO, IPUIETCA 3aKa3aTh. BBl MOXKETE 3aKa3aTh BCTPOECHHBIE MTOCY-
JIOMOEYHYIO MAIIUHY W XOJOJWIBHHUK, YTOOBl OHU BBITTIA/IENH KAK 9aCTh OOCTAHOBKH.
BBl MOXeTe 3aKa3aTh OKHA HEOOBIYHBIX (DOPM M Pa3MepoB. Takoe N3rOTOBIEHUE IIPE-
METOB Ha 3aKa3 UMEET MapajUieNH U B MuUpe pazpabotku [10. [Tpu paboTe HAJ IpUio-
JKEHHEM BBICIIIETO KJIACCA /IS JOCTIKEHHUA 60Jiee BBICOKOM CKOPOCTH U TOYHOCTH Pac-
YETOB WIN PEAIU3AIUU HEOOBIUHOI'O NHTEP(EHCA HHOTA IPUXOJUTCS CO3/4aBATh COO-
CTBEHHBIE HAYIHBIE (DYHKITUN, COOCTBEHHBIE KITACCHI-KOHTEHHEDPHI U PYTHE KOMIIOHEHTHL

V1 KOHCTPYMPOBAHHUE JIOMA, U KOHCTPYUPOBAHUE 1O MOKHO OIITUMHU3UPOBATH, BBIIIOJIHUB
a7IcKBATHOE Iutanuposanue. Eciu cozgasare ITO B HEBEPHOM HOPSIKE, €10 OYET TPYJHO
MUCATD, TECTUPOBATD U OTIAKUBATh, CDOKU 3aTSAHYTCS, [JA U BECh IIPOCKT MOXKET 3aBEP-
LINUTHCS HEYAAYEH U3-34 YPE3ZMEPHON CJIIOKHOCTH OT/E/IBHBIX KOMIIOHEHTOB, HE T103BO-
JIOIEH pa3zpaboTYMKaM IIOHATh PaboTy BCEH CUCTEMBL

TiarespHOE IIAHUPOBAHUE HE 3HAYUT UCYEPIBIBAIOINICE WIK Ype3MepHOe. Bbl Moxe-
T€ CIUIAHUPOBATH OCHOBHBIE CTPYKTYPHBIE KOMIIOHEHTHI M MO3JHEE PEMIATD, YEM I10-
KPBITB I10JI, B KAKOM IIBET OKPACUTh CTEHBI, KAKOI HCIIOJIb30BATh KPOBEJIBHBIN MATEPU-
a1 U T. . XOpOUO CIVIAHUPOBAHHBIA IIPOEKT OTKPBIBAECT OOJIBLIE BO3MOMXKHOCTEN IS
U3MCHEHUS PEUIECHUS HA 60JIEE TO3AHUX TANaX PaboThL. UeM JIydlle BaM U3BECTCH THUII
cozgasaeMoro I10, TeM 60sbIIe AeTaNeH Bbl MOXKETE IPUHMUMATh KaK JaHHOE. Bbl mipo-
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CTO OOJIKHBI y6€ﬂI/ITbCH B MPOBCACHNHN JOCTATOYHOI'O IVIAHUPOBAHWA, 4TOOBI €TI0 He-
JOCTATOK HE IIPUBCJI ITO3JHCC K CCPHC3HBIM HpO6JICM2M.

AHAJIOTHSI KOHCTPYHPOBAHUS TAKKE ITIOMOTACT IOHSTH, IIOUEMY PA3HbIC IIPOIPAMMHBIC
MIPOEKTHI PU3BIBAIOT K PA3HBIM MO/IXOaM pa3padboTKu. CKIa/ U METUIIMHCKUI IEHTP
WM SJICPHBIN PEAKTOP TAKKE TPEOYIOT PA3HBIX CTEIICHEH IIITAHUPOBAHUS, IPOCKTHPO-
BAHUS M KOHTPOJIS KAYECTBA, M HUKTO HE CTAJ OBl OIMHAKOBO MOJXOAUTb K CTPOUTECITh-
CTBY HIKOJIbL, HEOOCKpPEOA U JKUJIOTO JJOMA € TpeMs criayibHAMU. Pab6oTast Haz ITO, BbI O6bIY-
HO MOJKETE HCIIONb30BATh I'MOKKE YIIPOIIEHHBIC MTO/IXO0/Ibl, HO MHOIA /I obecrnede-
HUA GE30MACHOCTH U APYIHUX IEI€H HEOOXOAMMBI U JKECTKUE, TIIATEIBHO IIPOYMaH-
HBIC TTO/IXO/IBL.

ITpo6nema nzmeHeHus 11O NPUBOAUT HAC K €€ OAHON napaienu. I[lepeMenieHue He-
CYIIEH CTEHBI HA 15 CM OOXOAUTCS roOpasfio JOPOXKE, YEM MEPEMEIICHUE IIEPETOPOJKU
MEXKy KOMHATAMU. AHAJIOTUYHO BHECEHHE CTPYKTYPHBIX U3BMEHEHUH B IIPOIPAMMY TpE-
OyeT OOMBIINX 3ATPAT, YEM JOOABIECHUE WIH Y/IAJICHUE BTOPOCTENIEHHBIX BO3MOKHOCTEI.

Haxoner, NpoBeieHre aHAJIOTHN C JJOMOCTPOUTENBLCTBOM TIO3BOJIAET JIyYIlE MOHATD Pa-
60Ty HA/l OYEHb KPYIIHBIMH IIPOIPAMMHBIMU IIPOEKTAMHU. IIpU CO3JaHUU OYEHBb KPYIIHO-
ro OOBEKTA 1I€HA HEYJAYM CJIHIIKOM BBICOK4, IO3TOMY OOBEKT HA/IO CIPOEKTUPOBATH
THIATETbHENIIUM 00pa3oM. CTPOUTEbHBIE OPTAHU3AIMH CKPYITYJIE3HO Pa3padaTBIBAIOT
Y MHCHEKTUPYIOT CBOU IIJIAHBL BCe KPYIHBIE 3aHUA CO34AIOTCA C OOIBIINUM 3aI1dCOM
IIPOYHOCTY; JIy4lI€ 3aIUIATUTh HA 10 % Oosbliie 32 60J1e€ MPOYHBIN MATEPHUATL, YEM PUC-
KOBATb KpylLIeHHEM He60CKkpeHa. Kpome TOro, 60IbIIOE BHUMAHUE YACIETCS BDEMEHUL.
ITpu Bo3BeAcHUU DMIIAp CTEUT BUIAMHT BpeMs IPUOBITHS KAXK/JOI'O I'PY30BUKA, IIOCTAB-
JIABIIETO MATEPHAIBL, 33/14BATIOCh C TOYHOCTBIO 0 15 MUHYT. EC/IM IPy30BUK HE MPUOHI-
BAJI B HY’)KHOE BPEM, 3a[IEPKUBAIACH PA6OTA HAJL BCEM IPOEKTOM.

AHATIOTUYHO, OYE€Hb KPYIIHBIE TPOTPAMMHBIE ITPOEKTHI TPEOYIOT IUTAHUPOBAHUS HGoee
BBICOKOTO TTOPSA/IKA, UeM MPOCTO KPYIHBIE MPOEKTHL. Ketinepc KOHC COOBIIAET, YTO
MPOrpPaMMHAsT CUCTEMA U3 OJJHOTO MHJUIMOHA CTPOK KOfIa Tpe6yeT B cpeHeM 69 61008
JoxkymeHTanuu (Jones, 1998). Cnenuduranusg TpeOOBAHUNI K TAKOH CUCTEME OOBIYHO
3anumaer 4000-5000 crpaHul], a IPOEKTHAS JOKYMEHTALHS BIIOJHE MOXET OBITDH €IIE
B 2 wiu 3 pasa 6osiee 00beMHON. MasoBEpPOATHO, YTOOBI OJIUH YEJIOBEK MOT MOHSATH
BECHh MPOEKT TAKOTO MACIMITa6a WIN JJAXKE IPOYUTATH BCIO JOKYMEHTAIIUIO, TIO3TOMY
[IOJOOHBIE IIPOEKTHL TPEOYIOT 60JIEE THIATENBHON MOJIOTOBKU.

I10 3KOHOMHYECKOMY MaCIITA0y HEKOTOPBIE IIPOIPAMMHBIE IIPOEKTHI CDABHUMBI C BO3-
BegeHueM «Ommanp CrenT buagamnr», 1 KOHTPOJIUPOBATHCA OHU JOJDKHBI COOTBETCTBY-
IOIUM 06pPa30M.

MeTadopa DOCTPOEHUA-KOHCTPYUPOBAHUS MOXKET ObITh PACIIH-

JlononHuTenbHble CBEAEHUA [pa-
MOTHbIE KOMMEHTAapuUn no noBo-
Iy paclumpeHns Metagopbl KOH-
CTpyMpoBaHuA cM. B cTatbe «What
Supports the Roof?» (Starr 2003).

peHa BO MHOTUX JPYI'UX HAIPABJICHUAX, MMCHHO ITO9TOMY OHA
cronb apdexruBHA. biarogapsa a3Toi Meradope oTpaciab pas-
pab6orku I1O oboraruaack MHOTUMU IIOIY/IAPHBIMU TEPMUHA-
MM, TAKMMU Kak apxurekrypa I10, neca (scaffolding), koncrpy-
HUPOBAHUE U (PYHJAMEHTAIBHBIE KIACCHL. HaBEpHOE, BBI CMOXKETE

HAa3BaTbh U JPyTrUe MPUMEpPBHL.
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MpumeHeHne meTopoB pa3paboTku MMO:
WHTENNEeKTyaNbHbIW MHCTPYMEHTapuii

JIroau, 3pHEKTUBHO pa3pabaThIBAIONINE BBICOKOKauyecTBeHHOE [10O, MHOTHE
rOJbl IOCBITHUIN COOPY METOJOB, XUTPOCTEHN U MATUYCCKUX 3AKIMHAHUI. DTH
METOZBI — HE NPABWIA, 4 AHAJTUTUYCCKUE MHCTPYMEHTBL XOPOMUI Paboumit
3HACT IPECAHA3HAYEHUE KAKIOIO MHCTPYMEHTA U yMeeT 3(P(PEKTUBHO €I'0 UCIIOIb30BATb.
ITpOrpaMMUCTBl HE UCKIIOYEHUE. YeM OOJIBIIC BBl Y3HACTE O IIPOIPAMMHUPOBAHUM, TEM
OOJIbLIE AHATUTUYCCKUX MHCTPYMEHTOB U 3HAHUMI 006 UX CBOCBPEMEHHOM U NPABUIIb-
HOM MCIIOJIb30BAHUM HAKAIUIUBACTCS B BALIEM MHTE/UICKTYaIbHOM HHCTPYMEHTAPUM.

n
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KOHCY/IBIaHTH IO BOIIpocaM pa3padorku ITO uHOrga cosery- MepexpecTian cebinka O Bbi6o-
IOT IPOTPAMMUCTAM MPUACPIKUBATHCS OAHUX METOJOB PA3PA-  pe weton08 NPOEKTUDOBAHNS 1 UX
60Tku 1O B ymep6 JpyruM. OTO MEYAIbHO, IOTOMY YTO, €CJI  KOMGUHUMPOBAHWM CM. pasaen 5.3.
BBl CTAHETE UCIIOJIb30BATh TOJBKO OJJHY METO/IOJIOI'HIO, BBl YBU-

JIUTE BECb MUP B TEPMUHAX 3TONU METOAOJOIMU. B HEKOTOPBIX CAY4YASIX ITO CJE/IAET
HEJOCTYIIHBIMU JUIS1 BAC APYIME METO/BL, JIYUIIE MOAXOMAAIINE /I PCIICHUS TEKYILIEH
npobaeMbl. MeTadopa UHCTPYMEHTAPUS ITOMOXKET BaM JIEPKATh BCE METO/IbI, CIIOCOOBI

U XUTPOCTU B IIPEJIENIAX JOCATAEMOCTH U IIPUMEHSATD UX B YMECTHBIX OOCTOATEIbCTBAX.

Kom6uHuposaHue metadop

MeTtadopsl UMEIOT IBPUCTUYECKYIO, 4 HE AITOPUTMHUYECKYIO IIPUPOJY, TOITOMY
OHU HE MCKIIOYAIOT JPYI APYyra. Bel MOXETE UCIONb30BATh U METADOPY aAK-
Kpeluu, U MeTapopy KOHCTPYUPOBAHUSA. ECTIM XOTUTE, MOKETE MPEJCTABIATD
paspaborky ITO Kak HAIMCAHUE MUCbMA, KOMOMHUPYA 3Ty METAPOPY C BOKACHUEM
ABTOMOOWISI, OXOTON Ha OOOPOTHEN WM 0OPA30M JIMHO34BP4, YBI3IICI'O B CMOJISIHOM
Jgyxe. Ycnonbayire no6ble MeTaOphl WIK UX KOMOUHAIIUY, KOTOPbIE CTUMYIHPYIOT
BAIIE€ MBIIUIEHUE WIA MOMOIaIOT OOIATLCSA C APYTUMU WIEHAMH T'DYIIIBL

S

A

Hcrnonp3oBanue MeTaop — Aeno TOHKoe. YTo6b MeTadopa IPHUBETa BAC K LIEHHBIM
IBPUCTUYECKUM JOT'4/IKAM, BBI JIOJDKHBI €€ PACIIUpUTh. HO ecn ee pacumpuTh 4epec-
4Yyp WIM B HEBEPHOM HAIIPABJIEHHUH, OHA MOXKET BBECTU B 3a6/yxzaeHue. Kak u mo6oit
MOIIHBIN HHCTPYMEHT, META(OPBI MOKHO HCIIOIb30BATh HEBEPHBIM 06PA30M, OJHAKO
671arofapsi CBOEH MOIIM OHH MOIYT CTATh IIEHHBIM KOMIIOHEHTOM BAIIETO MHTEJIEK-
TYaJIbHOT'O MHCTPYMEHTAPUAL.

JononHuTenbHble pecypchbl

Cpey KHUT OOIIEro IUIaHa, MOCBAIIEHHBIX MeTadopaMm, Mo/jie-
JIIM U IapaZiurmam, IJ1IaBHoe MecTo 3aHumaet «The Structure of
Scientific Revolutions» (3d ed. Chicago, IL: The University of
Chicago Press, 1996) Tomaca Kyna (Thomas S. Kuhn). B cBoeit kHUTe, YBH/IEBINECH CBET
B 1962 1., KyH pacCKa3bIBAET O BOSHUKHOBEHUU, PA3BUTHH U CMEHE TEOPHUIL. DTOT TPYII,
BBI3BABIIHIT MHOKECTBO CIIOPOB IO BOIPOCAM (PHIOCO(PUUN HAYKU, OTINYACTCA ICHOC-
TBIO, TAKOHUYHOCTBIO U BKJIIOYAET MACCY UHTEPECHBIX MPUMEPOB B3JIETOB U Ma/ICHUI
Hay4YHBIX MeTaOp, MOJETIECH U MaPaAJUTM.

http://cc2e.com/0285



20 YACTb | OcHoBbl paspa6oTtku MO

Crarbs «The Paradigms of Programming». 1978 Turing Award Lecture («Communications
of the ACM», August 1979, pp. 455-60) Po6epra V. ®noiina (Robert W. Floyd) npen-
CTaBJIAET COOOU YBIEKATENBHOE OOCYKACHUE UCTIONB30BAHUSA MOJIENIEN TIPU Pa3padboT-
ke ITO; HEKOTOPBIE ACMEKTB PACCMATPUBAIOTCS B HEN B KOHTEKCTE nzaer Tomaca KyHa.

Kno4yeBble MOMEHTbI

B MeTadopsl ABISAIOTCA IO IPUPOJE IBPUCTUYECKUMU, 4 HE AJITOPUTMUUYCCKUMY,
[IO3TOMY 3a44CTyI0 OHU HEMHOI'O HEOPEIKHBL.

B Meradopsl TOMOTraloT MOHATH MIpoliecc pazpadborku 10, conocrasiss €ero ¢ apy-
ruMy, 60JI€€ 3HAKOMBIMU IIPOLIECCAMU.

B Hexoropsle meTadopshl Jydlle, 4eMm JPyrue.

B CpasHeHUe KOHCTPyUpoBaHus I1O ¢ BO3BEJEHUEM 3[4AdHUA YKA3bIBACT HA HEOOXO-
JUMOCTD TIIATEIbHOU IIOATOTOBKHU K IIPOEKTY U IIPOACHAET PA3IUYUE MEKAY KPYII-
HBIMH M HEOOJIBIIUMHU IPOEKTAMU.

B AHWIOTHA MEXAY METOJAMHU pa3paborku 1O U UHCTPYMEHTAMHU B UHTEIEKTYA/Ib-
HOM MHCTPYMEHTAPUHN MPOTPAMMUCTA HABOJUT HA MBIC/Ib, YTO B PACHOPAKEHUN
MPOrPAMMHUCTOB UMEETCS MHOXKECTBO PA3HBIX MHCTPYMEHTOB U YTO HU OIUH HH-
CTPYMEHT HE ABJIAETCA YHUBEPCAIBHBIM. BBIOOP MPABUIBHOIO HHCTPYMEHTA — OJIHO
U3 yCJIOBUH 3(PMEKTUBHOIO MPOIPAMMUPOBAHHUS.

B MeTradopsl HE UCKIIOYAIOT JPYT Apyra. Mcronb3yiTe KOMOUHAINIO MeTadOop, HAu-
6onee a(PPEKTUBHYIO B BAILIEM CJIY4aE.



rMMABA 3

Cemb pa3 oTMepb,
OAVH pa3 OTPeXb:
npeaBapuTesibHble YCI0BUS

CopepxaHue
. http://cc2e.com/0309
3.1. Ba&KHOCTD BBIIIOJIHEHMS NIPEABAPUTEIbHbBIX YCIOBUIT
3.2. Onpepenure tun 110, HAL KOTOPBIM paboTraere
3.3. IlpeiBapuTEIbHBIE YCIOBUSA, CBA3AHHBIE C OIPEAETEHUEM MTPOOIEMBI
3.4. IIpeaBapUTENIbHBIE YCJIOBUS, CBA3AHHBIE C BBIPAOOTKON TPEOOBAHUI

3.5. [IpeaBapUTENIbHBIE YCJIOBUS, CBA3AHHBIE C PA3PA0OTKON APXUTEKTYPI

3.6. CKOJIBKO BPEMEHU MOCBSATUTD BBHITIOTHEHUIO TIPEABAPUTEIBHBIX YCIOBHUI?

CBsi3aHHble TeMbl

B OCHOBHBIC PEHICHUS], KOTOPBIC MPUXOAUTCSI MPUHUMATh IIPU KOHCTPYUPOBAHUU:
rinasa 4

B BiusHue pazmepa IPOEKTA HA MPEIBAPUTEIBHBIC YCIOBHUSL U MPOIECC KOHCTPYH-
posanus I10: rnasa 27

B Cpa3b Mexay KauyecTBoM IIO 1 acreKramMu ero KOHCTPyUpOBaHus: I71aBa 20
B VYnpasneHue KoHcTpynuposanueMm I10: rnasa 28
B IIpoekruposanue I1O: rnasa 5

[Tepen HA4A7IOM KOHCTPYHPOBAHUS JOMA CTPOUTEIH IMPOCMATPUBAIOT YEPTEKH, IIPO-
BEPAIOT, BCE JIM PA3PEIICHUS MOIYUCHBI, U UCCICAYVIOT PyHAAMEHT. K coopyxeHUIO
HEOOCKPEDHA, XKWIOTO JOMA U COOAYbEH KOHYPBI CTPOUTENN I'OTOBUINCH OBl ITO-PA3HO-
My, HO, KAKMM Obl HU OBLI IIPOEKT, IIEPE]] HAYAJIOM KOHCTPYUPOBAHUS OHU IIPOBE/IN OBl
JTOOPOCOBECTHYIO TTOATOTOBKY C YIETOM BCEX OCOOECHHOCTEH MPOCKTA.

B aTon rimase Mpl pacCMOTPUM KOMIIOHEHTHI MOATOTOBKU K KOHCTPpyUpoBaHuio I10. Kax
U B CTPOUTENBCTBE, KOHEYHBIN YCIEX MIPOIPAMMHOIO IIPOEKTA BO MHOTOM OIIpEEIs-
€TCs O Hauajla KOHCTPyupoBaHus. Ecnu (PpyHJAMEHT HEHAIECKCH WIN IUIAHUPOBAHUE
BBIIIOJIHEHO HEOPEXKHO, HA 3TANE KOHCTPYUPOBAHUS BBl B JIyUIIEM CJIy4d€ CMOXKETE
TOJIBKO CBECTU BPEJ, K MUHUMYMY.
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[MTonynsapHas y IVIOTHUKOB MOTOBOPKA «CEMb Pa3 OTMEPD, OJUH Pa3 OTPEXKb> OYEHb
AKTyaJbHA HA 3TAlle KOHCTpyupoBanus I10, 3aTpaTbl HA KOTOPBII UHOTJA COCTABIAIOT
WK 65% OT O6IIEro GIO/PKETA MPOEKTA. B HEYIAUHBIX MIPOIPAMMHBIX IIPOEKTAX KOHCT-
PYUPOBAHHE UHOTA MPUXOAUTCS BBIIIOMHATD JBAKADL, TPIKABL U Aaxe 60iblie. Kak u
B JIIOOOM JPYroit OTPACIH, TOBTOPEHNE CAMON JOPOTOCTOSAMIEN YaCTH MPOTrPAMMHOIO
MIPOEKTA HU K YEMY XOPOIIEMY ITPUBECTH HE MOJXKET.

XOTsl YTEHUE ITOM TTIABBI ABIAETCA 3aJI0TOM YCIEMHOrO KOHCTPyHpoBanus I10, camo
KOHCTPYUPOBAHHME B HEN HE OOCYXAaeTca. EC/IN BB yKE XOPOUIO pa3oUPAETECH B ITUK-
Jie pazpadotku 1O M BaM HE TEPIUTCA JOOPATHCA A0 OOCYKAECHUS KOHCTPYHPOBA-
HMS, MOJKETE IIEPEUTHU K I1aBe 5. ECM BAM HE HPABUTCA M€ BBIIOJIHEHUA IIPEABAPU-
TEJNbHBIX YCIOBUIT KOHCTPYUPOBAHUA, IPOCMOTPUTE Pa3fen 3.2, 4TOOBI Y3HATh, KAKYIO
pPOJIb OHU UTPAIOT B BAIIEM CIY4Ya€, 4 3aTEM BEPHUTECH K pasjeny 3.1, B KOTOPOM OIIH-
CBIBAIOTCA PACXOJDI, CBA3A4HHBIE C UX HEBBIITOTHEHUEM.

3.1. BaXHoCTb BbINOSIHEHUA NpeABapUTENbHbIX
YyCNOBUU

NepekpecTHas ccbinka MoBbILLE-
HWe BHUMaHMA K kayecTsy M0 —
camblii 3(PHEKTUBHBIA CNOCO6
NOBbILIEHNS NPOM3BOAUTENLHOC-
TU TpyAa NporpamMmucToB. (CM.
pasgen 20.5).

O611eH 4epToil BCEX NPOTPAMMUCTOB, CO3/AIONIUX BBICOKOKA-
yectBeHHOE [10, ABIAETCA MCIOIb30BAHUE BBICOKOKAYECTBEH-
HBIX METOJOB, CTABAIIUX yaapeHue Ha KadecTse [1O B camom
Hayaje, CEPEJUHE U KOHIIE IPOEKTA.

Ecau BBI TMMOAYCPKUBACTC KAYCCTBO B KOHIIC IIPOCKTA, 3TO IIPH-

XOIUTCSL HA 3TAIl TECTUPOBAHUSA CUCTEMBL MIMEHHO O TECTUPO-
BAaHUU JJyMaIOT MHOTHE JIIOJH, IPEACTABIIASA MPOLIECC FAPAaHTUH KadyecTsa [10, HO TecTu-
POBAaHUE — TOJBKO OJUH U3 KOMIIOHEHTOB CTPATETUU I'APAHTUU KAYECTBA, U HE CAMBIH
BaKHBIN. TeCTUPOBAHNE HE MTO3BOJIAET OOHAPYKUTD TAKUE OMIUOKY, KAK CO3/JAaHHE HE TOTO
MPUIOKEHUS UK CO3[aHUE HYKHOTO MPUIOKEHHUSA HE TEM 00Pa30M; 3TU OIIHUOKHU J0JI-
JKHBI OBITh ONIPEJEICHBI U YCTPAHEHBI PAHBIIE — O HAYAId KOHCTPYUPOBAHMUIL
Ecnu BBl yienisieTe NOBLINIEHHOE BHUMAHUE KAYECTBY B CEPEUHE PAOOTHI HAJL
IIPOEKTOM, BbI TOAUEPKUBAETE METO/BI KOHCTPYUPOBAHUS, KOTOPBIM U ITOCBSI-
MEHA 6OJBIIAs YACTh ATOM KHUTML

0w,
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Ec/m BBl NOJYEPKUBAETE KAYECTBO B HAYAJIE IIPOEKTA, BbI KAYECTBEHHO BBIITOJIHACTE I1/1d-
HUPOBAHHUE, OIIPEAE/ICHUE TPEOOBAHUI U NIPOEKTUPOBAHME. EC/IM BBl CIIPOEKTUPOBA-
JI aBTOMOOUB «[TOHTHAK ALITEK», TO CKOJIBKO OBl BBl €IO HU TECTUPOBAIN, OH HUKOT-
Jla HE NPEBPATUTCA B «Posic-Poiic». Bel MOXeETE CO34aTh CAMBIH JYYIINMNA «AIITEK», HO
€CJIM BaM HYXeH «Posuic-Poiic», 3TO HYy)KHO IJIAHMPOBATH C CAMOTO Hadaaa. [Ipu pas-
pa6oTke 1O TAKOMY IUIAHUPOBAHHUIO COOTBETCTBYIOT OIpPEJEIEHUE NMPOOIEMBI U
OIIpEJICJIEHUE U NIPOEKTUPOBAHUE PEIICHUS.

KoHCTpYHpPOBAHUE — CPESHUN ITAI PAOOTHI, TIO3TOMY KO BPEMEHU HA4Yad/1d KOHCTPYH-
POBAHUS YCIIEX IIPOEKTA yKE YACTUYHO IPEAoIpeencH. 1 Bce e BO BpeMsl KOHCTPY-
HMPOBAHUSA BBl XOTA OBl JJOJKHBI OBIT B COCTOSTHUM ONPEJIENUTD, HACKOIBKO OJ1aromno-
JIYYH4 BAIIad CUTYALUs, U BEPHYTHCA HA3a/l, ECJIM HA TOPU3OHTE MOKA3AIUCh YEPHBIE Ty4H
Heya4n. B OCTABHIENICA YACTH 3TOM IVIABBI S MOAPOOHO PACCKAKY, IOUEMY 4JJ€KBATHASA
MOATOTOBKA K KOHCTPYHPOBAHUIO TaK BAKHA M KAK ONPEJENIUTD, IEHCTBUTENBLHO JIN BB
I'OTOBBI IEPEUTH K HEMY.
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AKTyanbHbl N1 NpefBapuTesibHbIe YCNOBUS
ANS COBPEMEHHbIX NPOrpPamMMHbIX NPOEKTOB?

ITopo# rOBOPAT, YTO NPEABAPUTEIBHBIC TECUCTBUSA, TAKHUE KAK
pa3paboTKa APXUTEKTYPBI, IPOCKTUPOBAHUE U INTAHUPOBAHUE
IIPOEKTA, B COBPEMEHHBIX YCJIOBUAX OCCIIONIE3HBL Takue 3a5B-
JIEHUs HE NOJTBEPXKAAIOTCS HU IPONUIBIMH, HU COBPEMEHHBI-
MU MCCIEOBAHUAMU (TIOJJPOOHOCTH CM. HHXKeE). OTITOHEHTHI

Bbl60p METOA0NOMMIA He AOMMKEH
6bITb HEBEXECTBEHHbIM. OHa 40N-
)KHa ObITb 0CHOBAHA Ha CaMOM HO-
BOM 11 3(h(DEKTUBHOM W AONOSHE-
Ha CTapbiM M 3aCNyXWBAKLLUM

NIPEIBAPUTENBHBIX YCIOBUH OOBIYHO NMPUBOJAAT NMPUMEPHI He-  A0BEPYA.

YVJAYHOT'O BBIIIOJIHCHUS IIPEABAPUTEIbHBIX YCIOBUH U JI€JIAI0T
BBIBOJI, 4TO TaKasg paboTa HeadpdekrusHa. TeM HE MeHee OojI-
I'OTOBKY K KOHCTPYUPOBAHHUIO MOKHO BBIIIOJHUTD YCIIEIIHO, U
JAHHBIC, HAKOIUICHHBIE C 1970-X, CBUJETEABCTBYIOT O TOM, YTO B TAKUX CJIy4asaxX padboTa
Ha/l IPOEKTOM OKa3bIBACTCS (PPEKTUBHEE.

s O6mas 1e1b NOAIOTOBKM — CHIJKEHME PUCKA: aJEKBATHOC IUIAHUPOBAHUE
[IO3BOJIICT UCKIIOYUTD IJIABHBIC ACIIEKTBl PUCKA HA CAMBIX PAHHUX CTAJUAX
. PaboTel, YTOOBI OCHOBHYIO YaCTb IIPOEKTA MOXKHO OBLIO BBIIIOJIHUTH MaKCU-

MaJIbHO 3P PEKTUBHO. BE3yCI0BHO, ITTABHBIE (DAKTOPBI PUCKA B co3fanuu [10 — Heygau-
Hasl BBIPAOOTKA TPEOOBAHUI U IUVIOXOE INIAHUPOBAHUE MIPOEKTA, IO3TOMY IIOJIOTOBKA
HAIIPaBJICHA B IIEPBYIO OYEPEb HA ONTUMHU3ALUIO STUX ITAIOB.

Taxk Kak MNOATOTOBKA K KOHCTPYMPOBAHUIO HE ABJISAETCA TOYHOM HAYKOI, crienuduye-
CKUH NOAXO/, K CHM)KEHHIO PUCKA OyJIeT B 3HAYUTEIbHOIM CTEIIEHN OIPEAEIATHCA OCO-
OEHHOCTSIMU NPOEKTa (CM. paszen 3.2).

MprynHbI HeNONHOW NOArOTOBKK

BO3MOXXHO, BAM KXKETCS, YTO BCE NMPOMPECCUOHABI 3HAIOT O BAXKHOCTH MOJATOTOBKU U
BCETZA /O Ha4ajlda KOHCTPYUPOBAHUS [IPOBEPSIOT BBIIIOJIHEHUE IIPE/IBAPUTEIbHBIX YC-
JIOBUH. YBBI, 3TO HE TaK.

Xapnaxn Munn3
(Harlan Mills)

3a4aCTyI0 IPUYNHA HEIIOJHOM IIOAIOTOBKU K KOHCTPYHPOBAHUIO
ITO OOBACHAETCA TEM, YTO OTBEYAIOMIUE 34 HEE PA3PAOOTUUKHU
HE UMEIOT HY’KHOT'O OIBITA. I TUTAHUPOBAHUA IIPOEKTA, CO3/1a-
HUS AZICKBATHON OU3HEC-MOJENN, PA3PAOOTKU IIOJHBIX U TOY-

[ononuutensHble ceepexns O npo-
(heccroHanbHoM NporpaMme paspa-
60TKN M0, nooLpAtoLien npume-
HEHWE 3TUX HaBbIKOB, CM. rnasy 16
KHurn «Professional Software Deve-

HBIX TPEOOBAHUI U BBICOKOKAUYECTBEHHON APXUTEKTYDbl HYX-
HO 006s1a/1aTh JAJIEKO HE TPUBUAJIBHBIMHU HABBIKAMHU, OJHAKO
6OJILIIMHCTBO PA3pabOTYMKOB ITOMY He 0OydeHbL. Ecin paspa-
OOTYMKHU HE 3HAIOT, KAK BBIIIOJIHATD IPEABAPUTEIBHYIO PA6OTY,
PEKOMEH/IAIUS «BBIIIOJIHATD OOJIBIIE TAKOH PAOOTH» HE UMECT
CMBIC/IA: €CIU Pab0TA U3HAYAIBHO BBIIIOJHSACTCS HEKAUECCTBEH-
HO, €€ BBIIIOJIHEHUE B 00b1UX OOBEMAX HE IIPUHECET HUKAKON 110Jb3bl! OObACHECHHUE
BBITTOJIHEHUA 3TUX JEUCTBUI HE ABIAETCA NPEAMETOM JAHHON KHUI'H, OJTHAKO B pa3jie-
J1e «/JOTIOTHUTENbHBIE PECYPChI» B KOHIIE TJIABBI A TIPUBET MACCYy MCTOYHUKOB, TIO3BO-
JIAIOMUX ITOJTYIUTH TAKOM OIIBIT.

lopment» (McConnell, 2004).

http://cc2e.com/0316

HeKoTophle IPOrPAMMUCTHI YMEIOT T'OTOBUTBHCS K KOHCTPYUPOBAHUIO, HO IIpEHeEOpera-
IOT TIOATIOTOBKOM, IIOTOMY YTO HE MOTYT YCTOATDH MEPE] UCKYIIEHUEM ITOPAHDINIE IIPU-
CTYIIUTDH K KOAUPOBAHUIO. EC/IM BBl IPUHAIEKUTE K UX YUCITY, MOI'Y JATh JJBA COBETA.
[lepBblil: IPOYUTAUTE CAEAYIOMUI Pa3aec]l. BO3MOXHO, Y BAC OTKPOIOTCA I1a3a HA He-
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KOTOpBIE Belu. BTropoit: yaensaiiTe BHUMaHUE TPOOIEMAM, C KOTOPBIMU CTAIKUBAETECD.
ITopaboTaB HA/l HECKOJIBKUMU KPYITHBIMU IPOTPAMMAMU, BBl IPEKPACHO TTOUMETE MOJIb3Y
3206/1arOBPEMEHHOIO TUIAHUPOBAHMSA. [TOJIOKUTECh HA CBOM OIIBIT.

Haxowner, enje oJHa NPUYUHA NPEHEOPEKEHU TOATOTOBKOU K KOHCTPYHPOBAHHUIO CO-
CTOMUT B TOM, YTO MEHEKEPDI MPOXJIAJHO OTHOCATCA K IIPOrPAMMUCTAM, KOTOPBIE TPa-
TAT HA 3TO BPEMSA. DTO JOBOJIBHO CTPAHHO: TAKUE JIO/H, KaK bappu Bom (Barry Boehm),
I'pagn byu (Grady Booch) u Kapin Burepc (Karl Wiegers), OTCTauBaIOT BaKHOCTb BbIPa-
OOTKM TPEOOBAHUN U MPOEKTUPOBAHUA YXKE 25 JIET, U MEHEKEPDI, Ka34JI0Ch OBI, YK€
JIOJDKHBI IOHUMATD, UTO pa3paboTka I1O He OrpaHUYMBAETCA KOJAUPOBAHUEM, HO...

JlononHuTenbHble cBefeHns Psa
VHTEPECHbIX Bapuaunini Ha 3Ty
TEMy CM. B KNacCu4eckom Tpyne
[hxepanbaa BaitH6epra «The Psy-
chology of Computer Program-

HecKombKO JIeT Ha3az g PaboTan HaJ TPOEKTOM MHUHOOOPOHBI,
1 KaK-TO HA 3TAIIe BEIPAOOTKU TPEOOBAHUI HAC MTOCETUI Kypa-
TOp MPOEKTA — T'€Hepad. MBI CKa3aIH €My, 9YTO pPaboTaeM Haj
TpeOOBAHUAMMU: OOJIBIICH YACTBIO OOLAEMCS C KJIMEHTAMH,
OTpefieNiieM UX MOTPEOHOCTH M Pa3pabaThIBAEM MPOEKT IPH-

ming> (Weinberg, 1998). noxerus. OH, OJJHAKO, HACTAUBAJI HA TOM, YTOOBI YBUAETH KO/,

MBI CKa3IH, YTO Y HAC HET KO/I4, U TOI/IA OH OTIIPABWICS B pa-
604ni OT/IE]I, HAMEPEBASCh XOTh KOrO-HUOY/b 13 100 4esoBEK OMMATh 34 IPOTPAM-
MUpOBaHUEM. OTOPUYEHHBIH TEM, UTO IIOYTH BCE U3 HUX HAXO/AWINCh HE 31 CBOUMU KOM-
[IBIOTEPAMHU, ITOT KPYIIHBIN YETOBEK HAKOHEI] YKA34Jl HA MHXKEHEPA PS/IOM CO MHOU U
IIpOpEBENL: «A OH 4TO Jieaaer? OH BeJb INUIIET KOA!» BOobI1Ie-TO 3TOT UHXKEHED pabo-
TaJ1 HaJ] YTUINTON (DOPMATUPOBAHUS JOKYMEHTOB, HO T€HEPAJI XOTE YBUJIETD KOJ, HAIIEI
YTO-TO MMOXOXKEE HA HETO U XOTEJ, YTOOBI XOTh KTO-TO ITHUCAT KOJ, TAK YTO MBI CKA3AIH
€My, YTO OH IIPaB: 3TO KOJI.

DTOT PEHOMEH U3BECTEH KaK cHHAPOM WISCA mam WIMP: «Why Isn’t Sam Coding
Anything? (ITouemy CaM He numeT kKoA?)» win «Why Isn’t Mary Programming (ITouemy
Mapu He NPOrpaMMUpyeT)?»

Ecim MeHempkep NpoeKTa NPETEHAYET Ha POIb OPUTaJIHOTO I'eHeEpaa U IMPUKA3bIBAET
BAM HEMEJUIEHHO HA4YaTh IIPOIPAMMMPOBATD, BBl MOXKETE C JIETKOCTBIO OTBETUTD: «ECTB,
capl> (M BOpAMbB, KAKOE BAM JIEI0? YMYJIPEHHBIE OIBITOM BETEPAHBI JOJUKHBI OTBEYATh
34 CBOH CJIOBA.) DTO IUIOXOU OTBET, Uy BAC €CTb HECKOJIBKO JIYYIIUX BAPUAHTOB. Bo-
IIEPBBIX, Bbl MOKETE PEUINTEIBHO OTBEPIHYTh HEA(P(PEKTUBHYIO METOAUKY PAOOTHL Eciin
Yy BAC HOPMAJIbHBIE OTHOIIEHUA C HAYAJbHUKOM M BCE B MOPAJKE ¢ HAHKOBCKUM CUe-
TOM, 3TO MOXET CPabOTaATh.

BO-BTOPBIX, BBl MOXKETE IPUTBOPUTBCS, UTO PA0OTAETE HAJ KOJOM. Pasjioxure Ha CTO-
JI€ JIMCTUHTU CTAPOU MPOIPAMMBL U NIPOAOJDKANTE paboTaTh HaJl TPEOOBAHUAMU U AP-
XUTEKTYPOH KAK HU B UEM HE OBIBAJIO. TaK BbI BBIIIOJIHUTE IIPOEKT OBICTPEE U KAYECTBCH-
Hee. [Toport 3TOT NOAXO/] HAXOAAT HEATUYHBIM, HO HAYAJIbHUK-TO OCTAHETCS JIOBOJICH!

B-TpeTbux, Bl MOKETE MOCBATUTh PYKOBOAUTENS B HIOAHCHl TEXHHUYECKUX MPOCKTOB.
DTO XOPOMHUH MOJXO/, TIOTOMY YTO OH YBEIUYMUBAET YUCIO I'PAMOTHBIX PYKOBOJUTE-
JIel B Mupe. B cieayromeM nojpasesie NpuBeAeHo NoapoO6HOEe 060CHOBAHUE BAXKHO-
CTHU BBIIIOJIHCHU HpC,D;BapI/ITCJIbeIX YCHOBI/II;I 40 HaA4YadJ1a KOHCTpYI/IpOBElHI/IH,

HakoHer, Bbl MOXKETE HAUTH APYIYIO paboTy. HE3aBUCUMO OT 9KOHOMUYECKUX O/IbE-
MOB U CII3JIOB XOPOIUINUX NPOTPAMMUCTOB BCera He xparaeT (BLS, 2002), a )K13Hb cuii-
KOM KOPOTKA, YTOOBI TPATUTb €€ HA PabOTy B OTCTAIOM YUPEKAECHUU MIPU HAIUYUN
MHOKECTBA JYYIIMX BAPHUAHTOB.
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CaMbIi BECKUI apryMeHT B NOJIb3Y BbINONHEHUS
npeaBapuTeNbHbIX YCNOBUIA Nepes Ha4yanom KOHCTPYUPOBaHUS

JlonycTrM, BBI K€ 3a0PaICh HA TOPY ONPEAEIEHNs TPOOIEMBI, ITPOIUIA MUJIIO IO ITyTH
BBIPAOOTKH TPEOOBAHUH, COPOCHIIM TPA3HYIO OEKAY Y (DOHTAHA APXUTEKTYPHI U UC-
KyMaJMCh B YUCTBIX BOJAX MOATOTOBJIEHHOCTH. CIE€0OBATENLHO, BBl 3HAETE, YTO MEPE],
peanusanyen CUCTEMbI HyKHO IMOHUMATD, YTO M KaK OHA Oy/IET JIENaTh.

OfuH U3 aCIEKTOB IPOhECCUU Pa3padOTUNKA — IIOCBAILECHUE IPO(PAHOB B OCO-
6eHHoCTU Tpoliecca pazpadborku [1O. DTOT paszien MIOMOXKET BaM B OOIIEHUHN
C MEHEPKEPAMHU U PYKOBOJUTE/IAIMY, ele OIyKAAI0MUX BO ThME. B HEM noJI-
POOGHO OMHUCAH BECKHUI APTYMEHT B MOJB3Y 4/JEKBATHOTO OIPEACTICHUS TPEOOBAHUN U
MIPOEKTUPOBAHUSA APXUTEKTYPHI 0 HAYaIa KOANPOBAHISA, TECTUPOBAHMS U OTIAKHU. V3y-
YUTE €ro, CAABTE MEPE HAYAIBHUKOM U IIOTOBOPUTE O MPOIECCE MPOrPAMMHPOBAHUS
IO JIyIIaM.

y
Py
@l i,

o N

O6paLLeHue K noruke

TToArOoTOBKA K MPOEKTY — OJIHO U3 IJIABHBIX YCJIOBUN 3(P(PEKTUBHOIO IPOIPAMMHPOBA-
HUA, U 3TO JIOTUYHO. O6bEM ITUIAHUPOBAHUSA 3aBUCUT OT Macurraba npoekra. C yrnpas-
JICHYECKOU TOYKHU 3PEHUA, IUNIAHUPOBAHUE TTOJPA3YMEBAET OIPEACICHUE CPOKOB, YUCIIA
JIIOJIEX 1 KOMITBIOTEPOB, HEOOXOJUMBIX JIJIS1 BBITOJHEHUS PadoT. C TEXHUYECKON — I1/1a-
HUPOBAHUE MOAPAZYMEBACT IIOJYYCHUE MIPEACTABICHUA O CO3/1ABAEMOU CUCTEME, IIO3BO-
JIIONIETO HE UCTPATUTD JIEHBI'U HA CO3/JAaHME HEBEPHOI CUCTEMBL. MHOI/]a IOIb30BaATE-
JIX HE YETKO 3HAIOT, YTO KEIAIOT MOJIYUYUTh, U I ONPE/ICICHHUS UX TPEOOBAHUI MOXKET
MOHAZI00MTHCS OOJIBbIIE YCUINI, YEM XOTENIOCH ObL. Kak 6bI TO HU ObUIO, 3TO JICHIEBIIE, YEM
CO3/1aTh HE TO, YTO HYKHO, IOXEPUTb PE3Y/IBTAT U HAYATh BCE 3aHOBO.

[lo Hayaia CO3/1aHUSA CUCTEMBI HE MEHEE BAKHO IIOJYyMATh U O TOM, KaK Bbl COOMpae-
TECh €€ CO3/1aBaTh. HUKOMY HE XOUETCS TPATHUTb BPEMS U JIEHBI'U HA OECIUIO/IHBIE OIIyK-
JIAHUS 110 JTAOUPUHTY.

O6palueHune K aHanormm

CospaHue NPOrpaMMHOI CUCTEMBI ITIOXO0XKE HA JIIOOOH JPYroH MPOEKT, TPEOYIOI UL
JIOJCKUX U (PUHAHCOBBIX PECYPCOB. Bo3BegeHue 1OMA HAYUHACTCA HE C 3a0UBAHUA
TBO3JIEN, 4 C CO3/IAaHUS, AaHAIN3A U YTBEPXKAEHUSA dyepTexen. [Ipu pazpadorke 1O Ha-
JIMYUE TEXHUYECKOI'O IUIAHA O3HAYAET HE MEHBLIC.

HUKTO HE HAPSHKAET HOBOT'OJHIOIO €JIKY, HE YCTAHOBUB €€. HUKTO HE pa3BOJUT OI'OHb,
HE OTKPBIB /IBIMOXO/l. HUKTO HE OTIPABIAETCS B JIOATUI NIYyTh C MYCTHIM 6EH300AKOM.
HUKTO HE MPUHUMAET JIYII B OCK/EC U HE HAZIEBACT HOCKH 1OCIE O6yBU. U T. /1., U T. IL

[TpOTrpaMMHCTBI — IOCJIEHEE 3BCHO IUIIEBOM 1enu pa3paborku [10. ApXUTEKTOPEI
MIOITIOMIAIOT TPEOOBAHUS, TPOCKTHUPOBITUKN MTOTPEOSIOT APXUTEKTYPY, 4 TPOTrPAMMHU-
CTBl — IMPOEKT MPUTOKCHUSL.

CpaBHUTE MUIIEBYIO Lielb pa3padboTku 1O ¢ peanbHON NUINEBON 1Enblo. B akonoru-
YECKM YUCTOM CPEJE BOAHBIE XKYUKH CIIYKAT MUINENH pbl6aM, KOTOPBIMH B CBOIO OYe-
pelb MUTAIOTCA YalKu. DTO 370pOBad MUIIEBAd IeNb. ECIM HA KAXKIOM dTAale paspa-
60T1KH T1O y Bac 6yAeT 300pOoBasd MU, PE3YJIBTATOM CTAHET 3[40POBbII KOJI, HATTMCAH-
HBII JIOBOJIbHBIMHU IIPOTPAMMHUCTAMHM.
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Ecnu cpefia 3arps3HeHa, )KYIKU IIaBaAIOT B AAEPHBIX OTXO/AX, 4 PbI6a IIEHETCA B HE(-
TAHBIX MATHAX. YalKaM HE TIOBE3I0 OOJIBIIE BCETO: HAXO/ACH B KOHIIE IHUIIEBON 1IETIH,
OHU TPABATCS U HEPTHIO, U SJIEPHBIMU OTXO/iaMH. EC/IK Bammm TPeGOBAHMSI HEY/IAYHB,
OHHU OTPABJIAIOT APXUTEKTYPY, KOTOPAS B CBOIO OYEPE/b TPABUT IPOIECC KOHCTPYUPO-
BaHUA. Pe3ynsratr? PasipaKUTENbHbIE TPOTPAMMUCTBI U MIOJHOE U3bAHOB I10.

IIpy IIAHMPOBAHUM B BBICOKOW CTEIIEHW UTEPATUBHOI'O IIPOEKTA BbI 4O HA4Yaad KOH-
CTPYHMPOBAHMSA JJOJDKHBI ONPEAEINUTD BAKHENIINE TPEOOBAHUA U APXUTEKTYPHBIE I€-
MEHTBI, BIUAIONINE HA KAK/bIIT KOHCTPYUPYEMBII (PPArMEHT NPOTrpaMMbl. CTPOUTENAM,
COOUPAIOMMMCH CTPOUTD IIOCENIOK, HE HY)KHA ITOJHAA MH(MOPMALMA O KAKIOM JOME 10
HAa4aJIa BO3BEACHHUA IIEPBOTO AOMA, OJHAKO OHM JOJUKHBI MCCIEAOBATh MECTO, COCTA-
BUTD IJIAH KAHAIM3ALWUU U JIECKTPUYECKUX JTMHUN U T. JI. EC/IM CTPOUTENN IUIOXO IIO/-
TOTOBATCA, KAHATU3AIMOHHBIE TPYOBI, BO3MOKHO, IPUJIETCS IPOBOAUTD B YKE ITOCTPO-
€HHBIN JTOM.

O6paLyeHne K gaHHbIM

ViccnetoBaHus NOCAEAHUX 25 JIET YOeAUTEIbHO JI0KA3a4/IH BBITO/lY IPABUIBHOI'O BBIIIOJ-
HEHM ITPOEKTOB C ITEPBOTO Pa3a U JOPOTOBU3HY BHECEHUS U3MEHEHUI, KOTOPBIX MOKHO
OBIIO M30EKATH.

. Yyenrle n3 komnanuit Hewlett-Packard, IBM, Hughes Aircraft, TRW u apyrux
ﬂL OPraHU3alUA OOHAPYKHUIN, YTO UCIPABIEHUE OMMHUOKUA K HAYaTy KOHCTPYH-
poBanus ooxoauTcs B 10—-100 pas jeniesiie, 4eEM €€ yCTPAaHEHUE B KOHIIE pa-
6OTBI HAJl IPOEKTOM, BO BpeMs TECTHPOBAHMS MPHUIOKEHHA WM TOCIE ero BBITYyCKA
(Fagan, 1976; Humphrey, Snyder, and Willis, 1991; Leffingwell 1997; Willis et al., 1998;
Grady, 1999; Shull et al., 2002; Boehm and Turner, 2004).
O6ImuA NPUHLINAN MPOCT: UCHPABIATH OIMMOKNA HYKHO KaK MOKHO paHbIIe. YeM J10/b-
me JePeKT COXPaHAETCA B MHUIEBON 1enu pa3paborku [10, Tem 607bIIe Bpea OH
IPUHOCUT HA CJIEAVIOMNX 3TAnaX. Tak KaK paHbIIE BCETO BBHIPAOATHIBAIOTCSA TPEOOBA-
HU, OIMNOKH, TOIYIIEHHBIE HA 3TOM 3Talle, IPUCYTCTBYIOT B CUCTEME JIOTBIIE U 0OXO-
JaTCsa foposke. Kpome Toro, 1epeKThl, BHECEHHBIC B CHCTEMY PAHBINE, OKA3BIBAIOT 60-
JIee TMUPOKOE BIUAHHE, YeM Ie(DEKTHl, BHECEHHBIE TTO3/JHEE. DTO TAKXKE MOBBINIAET IICHY
6oisiee paHHUX JE(EKTOB.

. Bor jaHHBIE 06 OTHOCUTEIBHON JOPOTOBU3HE UCIPABICHUA AC(EKTOB B 34d-
ﬂL BUCHUMOCTH OT 3TAIIOB UX BHECEHUS U OOHAPYXKEHUS (TAOJ. 3-1):
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Ta6n. 3-1. CpepHsAs cTOMMOCTb UcnpasneHns AePeKToB B 3aBUCUMOCTH
OT BPEMEHU UX BHECEHUSI U OGHapPYXeHUs

Bpemsi o6HapyxeHus aedekrta

Bpems

BHeceHus Bbipa6otka [lpoekTupoBaHue TectuposaHue [llocne
AedekTa Tpe60BaHUA apPXUTEKTYpPbl KoHcTpyupoBaHue cuUcTeMbl Bbinycka Mo
Beipaborka 1 3 5-10 10 10-100
TPEOOBAHUN

IIpoexkTupo- — 1 10 15 25-100
BAHUC APXU-

TEKTYPHI

Koncrpyn-  — — 1 10 10-25
poBaHue

HMCTOYHHK: 4/JalITUPOBAHO U3 padboT «Design and Code Inspections to Reduce Errors in
Program Development» (Fagan 1976), «Software Defect Removal> (Dunn, 1984), «Software
Process Improvement at Hughes Aircraft> (Humphrey, Snyder, and Willis, 1991), «Calculating
the Return on Investment from More Effective Requirements Management» (Leffingwell,
1997), «Hughes Aircraft’s Widespread Deployment of a Continuously Improving Software
Process» (Willis et al., 1998), «<An Economic Release Decision Model: Insights into Software
Project Management» (Grady, 1999), «What We Have Learned About Fighting Defects» (Shull
et al, 2002) u «Balancing Agility and Discipline: A Guide for the Perplexed» (Boehm and
Turner, 2004).

DTH JAHHBIE TOBOPAT, HAIIPUMED, O TOM, YTO AE€(PEKT APXUTEKTYPDI, UCIIPABIECHUE KO-
TOPOT'O IPU MPOCKTUPOBAHUU APXUTEKTYPBI 06x0AUTCsA B $1000, MOXKET BO BpeMms Te-
CTUPOBAHUU CHUCTEMBI BRUTUTHCA B $15 000 (puc. 3-1).

JTan BHeCeHus

nedhekra 3atparl

BbipaboTka Tpe6oBaHuii

TpOEKTMPOBaHNE aPXUTEKTYPbI

\

BbipaboTka Tpe6oBaHnit KoHcTpynpoBaHue Mocne sbinycka M0
MpOEKTUPOBaHNE apXUTEKTYPbI | €CTUPOBAHME CUCTEMbI

Jtan o6HapyxeHus fecexta

KoHcTpympoBaHue \

Puc. 3-1. C ysenuuenuem urmepeana mencoy MOMEHIMAMU 6HECCHU U OOHADYICCHI
oegpexma CmoumMocms €20 UCHPABNCHUS CUNLHO 803pacmaem. Dmo 6epHoO u 0715 O4eHsb
N0CNe00BAMENLHLIX NPOCKMOE (BbipabomKa mpebosaruti u npoexmuposanue wa 100%
BOLLNONHAIOMCA 3A01G206DEMEHHO), U 01 OUeHb UMEPAMUBHLIX (AHAN0UYHBIL NOKA3AMENb
paser 5%)
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B 60IBIIMHCTBE NPOEKTOB OCHOBHAA YaCTh YCWIMU IO UCIPABJIEHUIO JeEK-
TOB BCE €IIE€ MPUXOJANUTCA HA MPABYIO YaCTb PUC. 3-1, 4 3HAYUT, HA OTIA/IKY U
nepe/iebIBAHNE PAOOTH YXOAUT OKOJIO 50% BpEMEHU TUIINYHOI'O ITUKIA Pa3-
padorku ITO (Mills, 1983; Boehm, 1987; Cooper and Mullen, 1993; Fishman, 1996, Haley,
1996; Wheeler, Brykczynski, and Meeson, 1996; Jones, 1998; Shull et al., 2002; Wiegers,
2002). B pecaTkax KOMIIAHUH 6BIJIO OOGHAPYKEHO, YTO MOJUTUKA PAHHETO UCIIPABIIC-
HUsA 1IEPEKTOB MOXKET B /IBd U 60JIEE Pa3 CHU3UTH (PUHAHCOBLIE U BDEMEHHBIE 3ATPATHI
Ha pa3paborky [10 (McConnell, 2004). DTO 0OY€Hb BECKUH JJOBOJL B OJIb3Y KAK MOXHO
60Ie€ PAHHETO HAXOXKIACHUS U PEHICHUS IPOGIIEM.

TecT roTOBHOCTU pyKOBOAUTENS

Ecam BaM KaKeTCs, 4YTO BALl PYKOBOAMTE/b IIOHMMAET BAKHOCTD BBIIIOJIHEHUA IIPE/BA-

PUTENBHBIX YCJIOBUH JJO HAa4alna KOHCTPYUPOBAHUSA, TIOIPOCUTE €TO MPOUTH CIEYIO-

LM TECT, YTOOBI YOEAUTBCA B 3TOM.

Kakue u3 3TUX yTBEPKJEHUN ABIAIOTCA CAMOMCIONIHAIONIUMHUCA IIPOPOYECTBAMU?

B [Iperaraio NpUCTYIUTD K KOAUPOBAHUIO MPAMO CEMYAC, TOTOMY YTO HAM IPEJACTOUT
MIOTPATUTb MHOTO BPEMEHM Ha OTIAJIKY.

B Mpl HE BRIEIMIIM MHOTO BPEMEHM HA TECTUPOBAHUE, IIOCKOJIBKY HE OXKHUJAEM 06-
HAPYKUTb MHOTO JI€(PEKTOB.

B Mbl U3YyYUIU TPEOOBAHUSA U NIPOCKT MPUIOKEHUS TAK XOPOILO, UYTO 51 HE IIPEJCTAB-
JIS110, KAKME KPYIIHBbIE IIPOOIEMBI MOTYT Y HAC BO3HUKHYTb BO BPEMS KOJUPOBAHUS
WU OTJIA/IKH.

Bce 3TH BBICKA3BIBAHUS — CAMOUCIIONHAIOMUECT MTPOpoUuecTBa. CTPEMUTECH K TOMY,
YTOOBI UCMOJIHWIOCH MOCTIETHEE.

Ecnun BBI eme He YBCPCHBI, YTO NPCABAPUTCIBHBIC YCIOBHUA AKTYAJIbHBI JJISI BAIICTO
IIPOCKTA, CIIC,IIYIOIU,I/Iﬂ pasacea MOMOKET BaM IIPUHATH OKOHYATCIBbHOC PCIICHUC.

3.2. Onpepenute Tun MO, Hap KOTOPbIM
Bbl paboTaeTte

O606mas 20 et uccinenosanuit pazpadorku I10, Keinepc IKOHC, pyKOBOAUTEND UC-
CJIEJIOBATENbCKUX paboT B KoMnaHuu Software Productivity Research, 3asaBui1, 4To OH
U €I'0 KOJUIETU CTAJIKUBAINUCH C 40 pasHBIMU METOAAMH COOpa TpebosBanuii, 50 Bapu-
anTamMu npoekruposanud 110 u 30 BugamMu TECTUPOBAHUA, IPUMEHABIIUMUCA B IIPO-
€KTaX, peanusyeMbix 6osiee uem Ha 700 sA3bikax nporpammuposanus (Jones, 2003).

PasHble TUIIBI IPOEKTOB IIPU3bIBAIOT K PA3HBIM COUYETAHUAM MOLIOTOBKU U KOHCTPYHU-
poBaHuA. Kaxablil IPOEKT YHUKAJIEH, OJHAKO OOBIMHO IPOEKTHI IIOANALAI0T 110, OOLue
CTUIU pa3zpaboOTKU. BOT TPHU CaMBbIX MOMYJIAPHBIX THUIIA IPOEKTOB, 4 TAKKE ONTUMAJIb-
HBIC B OOJIBIIMHCTBE CJIy4a€B METOJbI PabOThl HAZ HUMHU (Ta6iL. 3-2):
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Ta6n. 3-2. OnTumanbHble MeTOAbl PaboTbl HaA NPOrpamMMHbIMU NPOEKTaMu

Tpex nonynsipHbIX TUNOB

Tun MO

Cucrtembl LeneBoro
Ha3Ha4YeHwus

BcTpoeHHble cuctemsl,
OT KOTOpPbIX 3aBUCUT
XWU3Hb Nogen

BusHec-cucTembl
TUIHYIHBIE HHTepHeT-CcanThl
IIPHIOKEHHA CafTbl B MHTPACETAX.

CHucTeMbl yrpasiie-
HUS MaTEPHUAIBHO-
TEXHUYECKUM
CHAOKEHUEM.
Hrpor

CucreMsl yrpase-
HUSI UHPOPMAITHUEH.
CHUCTEMBI BBIIUIATHI
3apabOTHON IIJIATHL

Mojgenu >KU3HEH-
HOT'O ITHKJIA

I'mbkas paspaboTka
(3KCTpEMAIbHOE
IPOrPAMMHUPOBAHUE,
METOOJOTHS Scrum,
pa3paboTka Ha OCHO-
BE BPEMEHHBIX OKOH
A T.JL).
DBOJIIOLIMOHHOE,
MIPOTOTUIIMPOBAHHUE.

IlmanupoBanue
U yIIpaBjleHHEe

HNHKpeMeHTHOE IU1a-
HUPOBAHUE IIPOECKTA.
[ImanupoBaHUE TECTU-
pOBaHUA U TAPAHTUU
Ka4eCTBa 110 Mepe
HaJ06HOCTH.
HedopmanbHbiit
KOHTPOJIb HaJ|

Berpoennoe I10.
Hrpsr
HHTEepHET-CANTHI.
[TaxkerHoe IIO.
IIporpammHeie
HHCTPYMEHTBL
Web-cepBuCHIL.

[ToaTanHasg MoCTaBKA.
DBOIOIMOHHAS
MMOCTaBKA.
CriupanpHas
paspaboTka.

bazosoe 3abnarospe-
MEHHOE IUIAHUPOBAHUE.
basoBoe mmaHuposa-
HHE TECTUPOBAHUSL.
ITnanuposanue
rapaHTUU Ka4eCTBa

10 M€pe HAZOOHOCTH.
DOpMaIbHBII KOHTPOIIb

Apuanimonnoe I10.
Berpoennoe TI0.

1O s MeUITUHCKUX
YCTPOMCTB.
OnepanoHHbIE
CHCTEMBL.

TTakernoe I10.

[ToaTanHasg moCTaBKa.
CriupanbpHas
pa3paboTka.
DBOMIOIUOHHAS
MOCTABKA.

HcyepnpiBaronee
320/1arOBPEMEHHOE
IUIAHUPOBAHUE.
HcyepnriBarolee
IUIAHUPOBAHUE TECTU-
pPOBaHUA.
HcuepnpiBaroniee 1ia-
HUPOBAHUE I'APAHTUU

M3MCHCHUSIMH. HAJl U3MCHCHUSMHU. Ka4eCTBA.
TuiaTeapHbI KOHTPOJIb
HAJl U3MECHCHUSIMH.
BeipaGoTka HedopmanbHas IMonydopmanbHas cre-  dopmaibHas CHIELU-
TpeGOBAHUI crienuuKays nu@uKanusa TpedbOBAHUM. (PUKAIUSI TPEOOBAHUM.
TPEOOBAHMIA. O630pbl TPEOOBAHUMI PopMaIbHbIE MHCIIEK-

o mepe Ha/IOOGHOCTH.

UMUK TPeOGOBAHUM.

(em. cneo. cmp.)
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Tabn. 3-2. (oxonuanue)

Tun NO
BcTpoeHHble cuctembl,
Cuctembl uenesoro
OT KOTOpPbIX 3aBUCUT
BusHec-cuctembl Ha3Ha4yeHus XU3Hb nopaen
IIpoekTHpOBa- KombuHanus IIpoexTuposanue IIpoexTuposanue
HHE [IPOECKTUPOBAHUS APXUTEKTYPBL. APXUTEKTYPBL.
1 KOJUPOBAHMUA. HedopmanbHoe peranb-  PopManbHbIE MHCIIEK-
HOE IIPOCKTUPOBAHUE. LIUU AaPXUTEKTYPHL
O630pBI TPOEKTA DOopMaTbHOE JIECTANDb-
10 Mepe HAZOOHOCTH. HO€ NPOEKTUPOBAHUE.
DopMaIbHBIE MHCIIEK-
LUK JJETAIBHOIO
IIPOEKTA.
Koncrpyuposa- Ilaprnoe wim nnausu- IlapHoe win UHAUBU- [TapHO€E MMM MHIUBU-
HHE JIyaTbHOE MPOTPAMMH- JyaTbHOE MPOTPAMMU-  AYAIBHOE IPOrPAMMU-
poBaHUeE. poBaHue. poBaHueE.
Hedopmanbnas npo-  HedopmanbHas npore-  PopmanbHas IpOIeay-
Leaypa PEerucTpaldu  Jypa PErMCTPAaluy KOAd. pa PETMCTPALMU KOJA.
KO/Ia UM ee oTcyTcT-  O630phl Koja 1o Mepe  PopmasbHbIE HHCIIEK-
BUE. HaJOOHOCTH. LMK KOJA.
TectupoBanue  Pa3zpaboTyuKu TECTU- Pa3padOTYUKU TECTUPYIOT Pa3paGoOT4YMKU TECTH-
M TapaHTHA PYIOT COOCTBEHHBII KOJI. COOCTBEHHBIN KOI. PYIOT COOCTBEHHBII
KadecTBa ITpeasapuTeabHast ITpeapapurenbHas pazpa- KO/,
pa3paboTKa TECTOB. 6OTKA TECTOB. [IpeaBapuTenbHas
Tecruposanue oraenb- OThenbHAd TPy pa3paboTKa TECTOB.
HOW I'DYNIION IIPOBO-  TECTUPOBAHUAL. OrpenpHas rpymmna
JUTCA B MaJIOM O6bEME TECTUPOBAHUL.
WM HE IPOBOJAUTCA OrtzenpHas Ipymmna
BOOOIIE. rapaHTHUN Ka4eCTBa.
Bueapenue Hedopmanshas nporie- PopmanbHas nporesypa PopmanbHas IpoLesy-
IPHIOKEHHUA Jypa BHEIPCHUSL. BHE/IPCHUSL. pa BHEJPEHUSL.

PaboTas HaJy pEUIbHBIMU MIPOEKTAMH, Bbl CTOJKHETECH C OECUMCAEHHBIMU BAPUAIIUs-
MM Ha TPU TEMBI, YKa3aHHBIE B TAOJUIIE, OJJHAKO MOKHO CJI€/IATh U HEKOTOPBIE OOIIE
BBIBO/IBL. [Ipu pa3dpaboTKe OGU3HEC-CUCTEM NPEANOYTUTENBHO HUCIOIb30BATh BBICOKO-
UTEPATUBHBIE ITO/IXO/Ib], IPH KOTOPBIX INIAHUPOBAHUE, BBIPAOOTKA TPEOOBAHUIT U TIPO-
EKTUPOBAHUE APXUTCKTYPLI IEPEMEKAIOTCA C KOHCTPYUPOBAHUEM, TECTUPOBAHUEM CU-
CTEMBI U I'apaHTHUEN KadyecTBd. CUCTEMBI, OT KOTOPBIX 3dBUCHT KM3Hb JIIOZIEH, TPEOYIOT
00J1€€ TIOCIEJOBATENBHBIX MTOJXO/0B, IOCKOJABKY CTA0MIBHOCTh TPEOOBAHUN — OJHO
U3 YCIOBUM BBICOYAMIIECH HAJJCKHOCTU CUCTEMBL.

BnusaHne nTepaTuBHbIX NOAXOA0B
Ha npeaBapuTesibHble yCnoBus

Koe-KTO YTBEPXK/JAET, YTO P UCIIOIb30BAHUN UTEPATUBHBIX METOJOB HE HYKHO OCO-
60 BO3UTHCA C IIPEABAPUTEIBHBIMU YCIOBUAMH, HO 3TA TOYKA 3pEHMA HeBepHA. Utepa-
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TUBHBIC IOAXOABI OCAAOJIAIOT CAEACTBUA HEALCKBATHONU IIOAIOTOBKM, HO HE yCTPAaHH-
10T uX. [laBaiiTe u3yduMm Ta0I. 3-3, B KOTOPOU IIPUBEACHBI JAHHBIE O IIPOEKTAX, B HAYa-
JIE KOTOPBIX HE ObLIN BBIIIOTHEHDI IPEIBAPUTENBHBIE YCIOBUA. [I€PBBIF MPOEKT BLITOJ-
HAETCA MOCIEI0BATENBHO, IIPU 3TOM A€(MEKTh OOHAPYKUBAIOTCS TOJBLKO HA 3TAIE TEC-
TUPOBAHUSA; BTOPOU BBITOTHAETCSA UTEPATUBHO, U PA3PA6OTUNKN HAXOAAT AEMEKTHI IO
Mepe paboThl. B nepBOM Ciy4ae OCHOBHOI OOBEM PAOOTHI IO UCIIPABJIEHUIO JEPEKTOB
OTKJIAJbIBACTCS. HA KOHEL, IIPOEKTA, YTO IIPUBOAMUT K POCTY PacX0ojoB (Tabi. 3-1). IIpu
UTEPATUBHOM IOJAXOAE AE(EKTBI UCIIPABIAIOTCA 110 MEPE PA3BUTUA IIPOEKTA, YTO IO-
3BOJISIET CHU3UTH OOLIHE pacXo/pl. Tabi. 3-3 u 3-4 IpUBEICHBI UCKIIOYUTEIBHO B WJI-
JIHOCTPATHUBHBIX LEJIAX, OJHAKO COOTHOLIEHUE 34TPAT IIPU ITUX JBYX OOIIMX IOAXOLAX
XOPOWO IMOATBEPKAACTCH UCCAEAOBAHUEM, ONMMCAHHBIM BBILIE.

Ta6n. 3-3. BnusiHMe HeBbINONIHEHUs1 NpefBapUTeNbHbIX YCNOBUI
Ha nocniefoBaTefbHbIA U UTEPaTUBHbIV NPOEKTbI

Moaxopn 1: nocnegoBaTenbHbIN Mopxopn 2: uTepaTUBHLIN Noaxon
noaxopn 6e3 BbINONHEHUS 6€e3 BbINOJIHEHUSA
npeaBapuUTesibHbIX YCIIOBUM npeaBapuUTesibHbIX YCII0BUM
CreneHp 3arparsl 3aTparsl 3aTparsl 3arTparsl
3aBEPIIEHHOCTH Ha paboty Ha MCIPABJICHUE Ha paboty Ha UCIPABJICHUE
MIPOEKTA 1epEKTOB neEeKTOB
20% $100 000 $0 $100 000 $75 000
40% $100 000 $0 $100 000 $75 000
60% $100 000 $0 $100 000 $75 000
80% $100 000 $0 $100 000 $75 000
100% $100 000 $0 $100 000 $75 000
3arparsl HA ucnpas- $0 $500 000 $0 $0
JieHue nedexkTon
B KOHIIE ITPOEKTA
CYMMA $500 000 $500 000 $500 000 $375 000
OBIIIASL CYMMA $1 000 000 $875 000

HrepaTuBHBINA IPOEKT C COKPAIIEHHON IIPOIrPAMMOM BBIIIOJHEHUS IIPEABAPUTE/IbHBIX
YCJIOBHIT WIIN 6€3 HEE OTIIMYAETCA OT AHAJIOTUYHOTO ITOCJIEAOBATENBHOTO TPOEKTA BYMS
ACNEKTAMU. BO-NIEPBLIX, IPH UTEPATUBHOM MOAXOJE 3aTPATHI HA UCIPABJIECHUE e(EK-
TOB OOBIYHO HIDKE, IOTOMY YTO AE€(MEKTHI BBIABIAIOTCA paHble. M BCe Ke 3TO IPOKUC-
XOJUT B KOHIIE KAKJOU UTEPAUU, U UCIPaABIEHUE Je(DEKTOB TPEOYET MOBTOPHOTO
MIPOEKTUPOBAHUA, KOZUPOBAHUA U TECTUPOBAHUA (pparMeHTOB I1O, 4TO Aemaer 3aTpa-
TBI OOJIEE KPYITHBIMU, YEM OHHU MOTJIA OBl OBITb.

BO-BTOPBIX, NP UTEPATUBHBIX MOAXOJAX 3ATPATHI PACHIPEAETAIOTCA TI0 BCEMY IPOEKTY,
4 HE TPYNIUPYIOTCA B €T0 KOHIIE. B KOHIIE KOHIIOB U NIPU UTEPATUBHBIX, U IIPH MOCTIE-
JOBATEJIBHBIX MTOJXOJAX OOIIAsd CYMMaA 3aTPAT OKAXKETCS IOXOXKEHN, HO B IIEPBOM CJIy4de
OH4 HE OYJET Ka3aThCA CTONb KPYITHOM, TOTOMY YTO OY/JIET YIUIAYEHA 11O YACTAM.
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AIEKBATHOE BHUMAHHUE K BBIIIOJIHEHUIO IIPEABAPUTEIBHBIX YCIOBUH IO3BOJIAET CHU3UTD
34TPAThl HE3ABUCUMO OT THIIA UCIIONb3YEMOIO noaxona (rabi. 3-4). MreparusHble
MOAXOABI OOBIYHO MO MHOT'HUM MapaMeTPaM JIyUIle TOCIEA0BATENbHDIX, OJJHAKO UTEPA-
TUBHBII [TOAXO0/, IPXU KOTOPOM IIPEHEOPEraIOT IPEABAPUTEIbHBIMU YCIOBUAMU, MOXKET
B UTOI'€ OKA34TbCsA I'OPA3J0 JOPOKE, YEM JOJLDKHBIM OOPA30M HMOAIOTOBICHHBIIN I10CIIE-
JIOBATEJIbHBII TPOEKT.

Ta6n. 3-4. BnusiHWe BbINOJIHEHUS NpeABapUTENbHbIX YCNOBUIA
Ha nocnegoBaTenbHbIl U UTEPaTUBHBIN NPOEKTbI

Mopaxop 3: nocnepoBaTenbHbINA Mopxop 4: uTepaTUBHbLIN NOAXOA,
noaxop ¢ BbINOJSIHEHUEM C BbIMOSIHEHMEM
npeaBapuTenbHbIX YCIOBUIA npeaBapuTesnbHbIX YCI0BUIA
CreneHb 3arparsl 3arparsl 3arparsl 3arparsl
3aBEPHICHHOCTH Ha paboTy Ha UCOpaBAeHUE  Ha paboTy Ha HCIPaBICHUE
IIPOEKTA 1e(beKTOB nedexToB
20% $100 000 $20 000 $100 000 $10 000
40% $100 000 $20 000 $100 000 $10 000
60% $100 000 $20 000 $100 000 $10 000
80% $100 000 $20 000 $100 000 $10 000
100% $100 000 $20 000 $100 000 $10 000
3arpatel Ha uctpas- $0 $0 $0 $0
JieHne 1edeKkToB
B KOHIIE ITPOEKTA
CYMMA $500 000 $100 000 $500 000 $50 000
OBIJAA CYMMA $600 000 $550 000
§ DTU JAHHBIE HABOJAT HA MBIC/b, YTO OOJIBIIMHCTBO NPOEKTOB HE SIBIISIOTCS
s HH ITOJHOCTBIO ITOCJIEIOBATENBHBIMHI, HUA MTOJHOCTBIO UTEPATUBHBIMU. Onpe-

JENATb TPEOOBAHMUSA WIN BBIIOJTHATH IPOEKTUPOBAHUE HA 100% Hamepen He-
MPAKTUYHO, OJHAKO OOBIYHO OINPEJIENEHNE CAMBIX BAKHBIX TPEOOBAHUIT U APXUTEKTYP-
HBIX 3JIEMEHTOB HA PAHHEM 3TAIE OKA3BIBAETCA BBITOJHBIM.

Nepexpectuan cebua 06 ananTa- OJHO NONYIAPHOE MPAKTUYECKOE IIPABUIO COCTOUT B TOM, YTO-
WM noaxoa paspa6oTk k mpo-  OPI 3a0/TATOBPEMEHHO OMPEACTNUTb OKOIO 80% TPeGOBAHMI,
rpamMmam pasHbiX pasmepos cM. IIPEAYCMOTPETb BpeMs [yl 60JI€€ MO3JHEIO ONPEICACHUS J0-
rnay 27. IOJIHUTEIbHBIX TPEOOBAHUH U BBIIOJIHATD I10 MEPE PabOTHL CU-
CTEMATUYHBIN KOHTPOJIb U3MEHEHNN, IPUHUMAS TOJIBKO CAMBIE
BAKHBIE TPEOOBAHUS. BO3MOXKEH U IPYrOf BAPUAHT: BBl MOXKETE OIPEACIUTD 3aPAHEE
20% TOJNBKO CAMBIX BAKHBIX TPEOOBAHUI U Pa3zpadaTbIBATh OCTABIIYIOCA 4aCThb 1O
HEOOMBIINUMU (PPATMEHTAMHU, ONPE/IEIIASA JOMNOJHUTEIbHBIE TPEOOBAHUA U J10PAOATHI-
Badg IPOEKT NPUIOKEHUA 110 MeEPE nporpecca (puc. 3-2 u 3-3).
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Bpems ——

Puc. 3-2. Dmaner pabomol HAd npoexmamit — 0axce CamoviMil nocae008amenHbulMU —
00bIHHO HECKONIKO NePeKpbléaromcs

Bpems ———

Puc. 3-3. B Opyeux cnyuasx smansi Nepepulealomcs Ha 8cem npomaiceruis npoexmad.
Ionumarue cmenemis 8biNONHEHIUA NPEOBAPUMENBHBIX YCAOBULL U COOMBEMCMBYIOUYS
adanmausn npoexma — 00HO U3 YCL0BULL YCNeuH020 KOHCMPYUPOBAHUS

Bbl60p MeXxay utepaTtuBHbiM U nocsiegoBartesibHbIM NOAXOA40M

Crenenb, B KOTOPOI NPEABAPUTENBHBIE YCJIOBHUSA JO/KHBI ObITh BBIITIOJHEHBI HATIEPES,
34BUCUT OT THIA NPOEKTA (Ta6J. 3-2), POPMATBHOCTH IIPOEKTA, TEXHUYECKON CPEJHL,
BO3MOKHOCTEHN COTPYIHUKOB U OU3HEC-MOJENU IIPOEKTA. Bbl MOXxeTe BpIOpaTh 60JIee
HOCJIEJOBATEIBHBIN OAXO/, (IIPH KOTOPOM BOIIPOCHL PELIAIOTCS 326/1aTOBPEMEHHO), ECIIU:
B TPEOOBAHUS JOBOJIBHO CTAOWIbHBIL

B IIPOEKT IPUIOXKECHUA IPOCT U OTHOCUTEIBHO IIOHATEH;

B rpynmna pazpaboTYMKOB 3HAKOMA C MPUKIAJHON O6IACTDIO;

B TIPOEKT HE CBA3aH C OCOOBIM PUCKOM;
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B BaOKHA JOJII'OBPEMEHHAA IPEACKA3YEMOCTD IIPOEKT4;

H 32TPaThl HA U3MEHEHUE TPEOOBAHUM, IPOEKTA MPUIOKEHHUA U KOJA CKOPEE BCETO
OKaXKYTCs BBICOKHMM.

bonee urepatuBHBII OAXO]] (IIPX KOTOPOM BOIPOCH! PEMAIOTCA IO MEPE PAOOTHI)

MOKHO TPEJIIOYECTD, ECIIH:

B TPeOOBAHMS OTHOCUTEIBHO HEIIOHATHBI WM BAM KAKETCS, YTO OHU MOT'YT OK43aTh-

Csl HECTAOMJIBHBIMH 1O APYIUM IIPpUYNHAM;

IIPOEKT IIPUIOKEHUS CJIOKEH, HE COBCEM ACEH WU U TO U APYroc;

rpymmna pazpaboTuUMKOB HE3HAKOMA C IIPUKIAJHON 06J1ACTbIO;

IIPOEKT COIPSKEH C BHICOKMM PHUCKOM,;

JIOJITOBPEMEHHAA MPEJCKA3YEMOCTD MIPOEKTA HE UTPAET OCOOOM POIH;

3aTpaThl HA U3MEHEHHUE TPEOOBAHUH, IPOEKTA MPHIOKEHHUA 1 KOJJA CKOPEE BCETO
OyIyT HU3KIMHM.

Kak 656l TO HU OBUIO, UTEPATUBHBIE TTOAXOBI A(P(MEKTUBHBI I'OPA3/0 YaIlle, YEM TT0CIIe-
JIOBATEIbHBIC. BBl MOXETE aJalITUPOBATD IIPEBAPUTC/IBHBIE YCIOBUSA K CBOEMY KOH-
KPETHOMY IIPOEKTY, KAK CYMTACTE HYKHBIM, C/I€JIAB UX 60Jiee UIn MeHee (DOPMaIbHBI-
MU WIHM IOJHBIMU. MBI IOJPOOHEE OOCYIUM PA3HBIE IOAXO/bl K KPYIIHBIM U HEOOIb-
muM (WIid POPMAJIbHBIM U HE(POPMAIBHBIM) IIPOCKTAM B IIaBEC 27.

CyTb NIpEABAPUTENBHBIX YCIOBUI KOHCTPYHPOBAHUS B TOM, YTO BaM CJIEZyET CHA4YAIa
OIPEJIEINTD, KAKHE U3 HUX YMECTHBI /I BAIIErO MPOEKTA. B HEKOTOPBIX MPOEKTAX
NIPE/IBAPUTENBHBIM YCAOBUAM VAEAACTCS CIHUIIKOM MaJIO BDEMEHH, UYTO MPUBOJUT K
JIECTAOMIM3AITNI HA 3TANE KOHCTPYUPOBAHUS U MPEIATCTBYET INTAHOMEPHOMY Pa3BHU-
TUIO TTPOEKTA, XOTS 3TOI'O MOKHO OBIJIO U36€KaTh. B IPYTUX MPOEKTAX CAUIIKOM MHO-
rO PaGOTHI BBIMIOMHACTCS HANIEPET; MPOTPAMMHUCTEI, pabOTAIOTHE HA/l TAKUMH ITPOCK-
TAMH, CJIETIO CJIEAYIOT TPEOOBAHUSAM U IIJIAHAM, KOTOPBIE BIIOCTE/ICTBUM OKa3bIBAIOTCS
HEYZAYHBIMHU, U 3TO TAKKE MOXET CHIKATh 3(P(PEKTUBHOCTb KOHCTPYUPOBAHHUS.

Hrak, n3yaus Tabj. 3-2, Bbl ONPEACIWIN, KAKUE NIPEABAPUTE/IBHBIC YCIOBUSA YMECTHBI
JUIA BAILIETO IIPOEKTA, IIO3TOMY B OCTABILEHCS YACTH IJIABBI I PACCKAXKY, KAK OIIPEJE/IUTD,
OBLIN JIM BBIIIOJHEHBI OTAEJIbHBIE IIPEABAPUTEIBHBIEC YCIOBUS KOHCTPYUPOBAHUAL.

3.3. [pepBaputenbHbie YCNOBUSA, CBA3aHHbIE
C onpepeneHnem npooénemol

ITepBoeE NIPEABAPUTENBHOE YCIOBUE, KOTOPOE HYKHO BBIIIOJIHHUTD

Ecnn orpaHuyeHus u ycnosus
ONUCLIBAKTCS Kak «KopobKa», T0
XUTPOCTb B TOM, 4TOObI HanTK
MEHHO KOPOOKY... He aymaiite o
4eM-TO rno6anbHOM — HaiguTe
KOpOOKY.
OHgn Xaut n [aiis Tomac (Andy
Hunt and Dave Thomas)

nepes KOHCTPYUPOBAHUEM, — ICHOE (DOPMYIUPOBAHUE TIPOOTIE-
MBI, KOTOPYIO CUCTEMA JIOJDKHA PEMIATh. DTO €IE UHOT/IA HA3BI-
BAIOT «BUJEHUEM IIPOAYKIIUI>, «(POPMYINPOBAHUEM TOUKH 3pe-
HUSA>, «POPMYIUPOBAHUEM 33/1a49H> WIH «ONPEJEIEHUEM TIPO-
AYKUUW>. S 6y[y HA3BIBATD 3TO YCJIOBUE «OINPEJENEHUEM MIPO-
6seMbl». TaK KaK KHUI'A IIOCBSIECHA KOHCTPYUPOBAHHUIO IIPO-
IpaMM, IPOYUTAB ITOT PA3JEIL, BBl HE HAYYUTECH PA3PaOATHIBATE
OIpeJEIEHUE TTPODBIEMBI, HO Y3HAETE, KAK ONIPEJENUTD, €CTh JTH

OHO BOOOIIE U CTAHET JIM OHO HA/IEKHOM OCHOBOM KOHCTPYHPOBAHUA.
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Onpepenenue npoodieMbpl — 3TO IPOCTO (POPMYIMPOBKA CYTU IIPOOIEMBI 6€3 KAKUX-
160 HAMEKOB HA €€ BO3MOXKHbIE peleHrsa. OHO MOXKET 3aHMMATb [1APY CTPAHUL, HO
00643aTENBHO JOJIKHO 3BYy4aTh KakK Ipobyema. dpasza «nama cucrema Gigatron He Cpas-
JIIeTCa ¢ OOPabOTKOM 3aKA30B» 3BYYUT KAK IIPOOIEMA U ABIAETCA XOPOLMM €€ Olpe-
genenueM. OgHAKO (pasa «Mbl JOJDKHBI OIITHMU3UPOBATL MOAY/Ib dBTOMATU3UPOBAH-
HOTO BBO/IA JAHHBIX, UTOOBI cucTeMa Gigatron CIpasiaaach ¢ 06paboTKON 34Ka30B» —
IIJIOXOE onpezeaeHue npoodneMpl. OHO MOXOXKE HE HA MPOOJIEMY, 4 Ha PEHICHUE.

OnpeneneHue Npo6aeMbl IPEANIECTBYET BBIPAOOTKE JETATbHBIX TPEOOBAHNUH, KOTOPAs
SBIIETCS 6oJiee IMyOOKUM HCCIICJOBAHUEM IIPOOGIEMBI (pUC. 3-4).

byaywme
yny4LieHns

TecTupoBaHue cucTembl

/ KoHcTpynpoBanne \

/ TpOEKTMPOBAHNE APXUTEKTYPbI \
/ Buipa6oTka Tpe6oBaHuii \
/ Onpeaenexne npobnembl \

Puc. 3-4. Onpeoenerue npobnemor — PyHOAMEHIN 8CC20 NPOUECCa NPOZPAMMUPOBAHU

ITpobnemy caeayeT GOPMYyIUPOBATh HA A3BIKE, TOHATHOM MOIb30BATEMNIO, 4 CAMA TIPO-
6s1eMa JOJDKHA ObITh ONMCAHA C IIOJb30BATEIbCKON TOYKHU 3peHusA. O6bIYHO IIPOOIeMy
He ciaeayer GOPMYJIUPOBATh B KOMIIBIOTEPHBIX TEPMHUHAX, IIOTOMY YTO OITHMAJIbHBIM
€€ PEMEHUEM MOXKET OKa34ThCsA HE KOMIBIOTEPHAS NPOrpaMma. JJOIyCTUM, BbI HYX/[a-
€TECh B BBIYUCJICHHUU I'OJOBOU NPUOLLIN. BbluMCIeHUE KBAPTAAbHON IPUOBUIN BbI YK€
KOMIIBIOTEPU3UPOBAIN. EC/IN BbI 3ACTPAHETE HA NIPOIPAMMMPOBAHUM, TO PEIIUTE, YTO
B UMEIOIIEECA NPUWIOKEHUE HYKHO IIPOCTO TOOABUTD (PYHKIIUIO BBIUMCIEHUS I'OIOBO
NPUOBUIM CO BCEMH BBITEKAIOIIMMU OTCIO/A IIOCJIEACTBUAMU: 3aTPATAMU HA OILIATY TPYAA
Pa3pabOTYMKOB U T. 1. ECIIN K€ BBl MaJIOCTb MOAYMAETE, TO IPOCTO YyTh MOJHUMETE
3apIUIATY CEKPETAPIO, KOTOPBIA OYIET OIUH Pa3 B IO/l CYMMUPOBATh YETBIPE YUCIA HA
KaJIbKYJIATOPE.

VICKJIIOYEHUS U3 3TOT'O IPABWIIA JOIYCTHUMBI, €CIH IIPOGJIEMA CBSI3aHA C KOMIIBIOTEPA-
MH: TIPOT'PAMMBI KOMITHJINPYIOTCSI CJIMIIKOM METICHHO, WJIM MHCTPYMEHTBI ITPOrPaM-
MUPOBAHUS IIOTHBI OITHMOOK. B MOJJOOHBIX C/Iy4asX IPOOIEMY MOKHO C(HOPMYIUPOBATD
B KOMITBIOTCPHBIX, IIPUBBIYHBIX IS IIPOIPAMMHUCTOB TEPMHUHAX.

He uMest XOpOUIEro ONpeJeIeHUs IPOOIEMBL, MOXKHO IIOTPATUTD YCUINS HAa PEIICHUE
HE TON NpoOaeMBI (pucC. 3-5).
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Puc. 3-5. Ilpexcoe wem cmpensime, yoeoumecs 6 mom, uimo 3ndeme, Kyod Ueaumecs

HeynauHoe onpe/iesieHrEe MPOGIEMBL I'PO3UT IIyCTOM TPATON BPEMCHU Ha pe-
IIIEHHUE HE TOM MPO6IEMBL PazymeeTcs, Hy:KHYIO IIPOGJIEMY BBl IIPH 3TOM TOXE
HE PEIIUTE.

3.4. [lpepBaputenbHble yCNoBus, CBA3aHHbIE
C BbIpaboTKOM TpeboBaHUM

Tpe6oBanus OAPOOHO ONUCBHIBAIOT, YTO JOJDKHA JEIATh IIPOIPAMMHASA CUCTEMA, 4 UX
BbIPaOOTKA — IIEPBBIM Al K PEUIEHUIO IIPOOJIEMBL. BRIpaOOTKA TPEOOBAHUN TAKKE
HU3BECTHA KAK «Pa3pabOTKa TPEOOBAHUI», «AHAIN3 TPEOOBAHUN», «AHAJIU3>, «OIIPEACICHUEC
TPEOOBAHUM>, «CIEHU(MUKALNA>, «(DYHKIIUMOHAIbHASA CIIELU(PUKALI>,

3ayeM HyXHbl ohuLmanbHble Tpe6oBaHUA?
BaXHOCTP SIBHOT'O Ha60pa TPEOOBAHUNI OOBSICHAECTCS HECKOJIBKUMU NIPUYHMHAMHU.

SBHBIE TPEOOBAHMS TIOMOTAIOT T'APAHTUPOBATD, IYTO (DYHKIIMOHAIBHOCTb CUCTEMBI OIIpE-
JICJISICTCA MOJIb30BATENEM, 4 HE MPOrpaMMucToM. Ecimu TpeboBanus chopMyIHPOBAHBI
SIBHO, TIOTIb30BATE/Ib MOKET IPOAHAIN3UPOBATH U YTBEPAUTDh UX. EC/IN SIBHBIX TPeOOBa-
HUI HET, IPOrPAMMUCTY OOBIYHO CAMOMY IMIPUXOANUTCS BEIPAOGATHIBATD UX BO BPEMS IIPO-
IPAaMMMPOBAHUL. SIBHBIC TPEOOBAHMUS MTO3BOJIIIOT HE I'dIaTh, YETO XOUYET TOTb30BATCIIb.

Kpome Toro, Hajm4yue ABHBIX TPEOOBAHUI IIOMOTrA€T M30€eraTh Copos. TpeboBaHus
IIO3BOJIIIOT ONPEACIUTD (DYHKIIMOHAIBHOCTD CUCTEMBI JJO HA4a/1a IIPOrPAMMUPOBAHUS.
Ecnu BBl HE COITIACHBI C IPDYTUM IIPOTrPAMMUCTOM IO IIOBOJY KAKHX-TO 4CIIEKTOB IIPO-
I'PAMMBI, Bbl MOXKETE PA3PEUIUTD CIIOPBI, B3IVISIHYB Hd HANUCAHHBIC TPEOOBAHUSL.

BHuMaHue K TpeOOBAHUAM IOMOTAET CBECTU K MUHUMYMY U3MEHEHUS CUC-
TEMBI [IOCJIE HAYAId Pa3padoTku. OOHAPYXUB IIPU KOJUPOBAHUUN OLINOKY B
KOJI€, BBl UBMEHUTE HECKOJIBKO CTPOK, U paboTa Npojo/LkuTca. Eciu ke BO
BpeMs KOJIMPOBAHHUA Bbl HaliJleTe OMHUOKY B TPEOOBAHUAX, IPUIETCA U3MEHUTD IIPO-
EKT MPOTrPAMMBI, YTOOBI OH COOTBETCTBOBAT M3MEHEHHBIM TPEOOBAHUAM. BO3MOKHO,
IIPH 3TOM HPUJIETCA OTKA3AThCS OT YACTH CTAPOI'O MPOEKTA, 4 IOCKOIbKY B COOTBET-
CTBHUM C HEH YK€ HAIMCAH HEKOTOPBIN KO/, HA PEAJIM3AIAI0 HOBOI'O NPOEKTA YHJET
OOJIbIlIE BPEMEHU, YEM MOIJIO OBL BbI TAKXKE JOJIKHBI OYAETE OTKA34AThCS OT KOAA U TE-
CTOB, Ha KOTOPBIE TIOBIHJIO U3MEHEHUE TPEOOBAHUI, 1 HAITUCATH UX 3aHOBO. [IaKe KO/,
OCTAaBIIUHCA HETPOHYTBIM, HYKHO OYJIET 3aHOBO IIPOTECTUPOBATD /I I'APAHTUHN TOTO,
4TO M3MCHEHHUE HE MPHUBEJIO K MOABIECHHUIO HOBBIX OMIHOOK.
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Kax Bbl IOMHUTE, UCCIIEJOBAHUS, TPOBEJEHHBIE BO MHOTHUX OPTraHU3AIIUAX, CBU-
; JIETENBCTBYIOT O TOM, UTO MPHU PabOTE HAJ, KPYIHBIMU IPOEKTAMH UCIIPABIIC-

HUE OIIHUOKU B TPEOOBAHUAX, OOHAPYKEHHOI HA 3TAIE MPOEKTUPOBAHUS AP-
XUTEKTYPBI, OOLIMHO OOXOAUTCS BTPOE IOPOKE, YEM UCTIPABICHUE AaHAJIOTUYHON OIIHOKH,
HaMIEHHOI Ha 3Tane BBIPA6OTKU TpeboBaHuit (Tadbm. 3-1). Takas xe omuobdka, o6Hapy-
JKEHHAsA MPU KOJUPOBAHUH, OOXOAUTCA JOPOKE yKE B 5—10, IpU TECTUPOBAHUN CHUC-
Tembl — B 10, a mociie BeinycKa nporpammbl — B 10—100 pas. B MeHee KPYIHBIX [IPO-
€KTaX ¢ MEHBIIMMHU Q/IMUHUCTPATUBHBIMU PACXO/IAMU MOCAEIHUI MTOKA3ATENDb OIIMKE
Kk 5-10, yeM k 100 (Boehm and Turner, 2004). Kak 65! TO HU OBLIO, YMAIO, UTO JJONIOJ-
HUTENBHBIE PACXO/Bl HY’KHBI BAM MEHBIIE BCETO.

AZleKBATHOE Ompe/ic/icHHuE TPEOOBAHNN — OJJHO M3 BAKHCHUIIMX YCJIOBUH yCIexa Mpo-
€KT4, BO3MOXKHO, Jake 60JIe€ BAKHOE, YEM HUCHONb30BAHUE I(PPEKTUBHBIX METONOB
KOHCTPYHUPOBaHUS (pUC. 3-6). ONPEAEICHHUIO TPEOOBAHUM MTOCBSIIEHB MHOTHE XOPO-
IIME KHUTH, TO3TOMY B HECKOJIBKUX CIEYIOMUX Pa3/ienax s He 6yay PaCCKa3bIBATD, KAK
NIPABUJIBHO ONPEAEIATh TPEOOBAHUA, — BMECTO ITOI'O S PACCKAXKY, KAK Y3HATb, XOPO-
IO JIU OHU OIPEJENEHBI, U KaK BbDKATh MAKCHUMYM M3 UMEIOIUXCS TPEOOBAHMI.

Puc. 3-6. He umes zpamomHo onpeoeneHHulx mpebosaniiti, 8L Moxceme npasuisHo
npeocmaenams 0ouyo nPpobaemy, Ho Ynycmuims u3 6udy ee CneyupuuecKue acnexnol

Mwucp o cTabunbHbIX Tpe6GOBaHMAX

CrabunpHble TpeOoBaHusa — CBaTOI ['paanb paszpadorku I10. TG MR e, (e
IIpy CTaGUIBHBIX TPEOOBAHMSX CMCHA ITAIIOB PA3PAGOTKH AP~ parpes Ha HUX Merde, eciul oHM
XUTCKTYPBI, IPOCKTUPOBAHUA, KOAUPOBAHUA U TCCTUPOBAHUA 3aMOPOXXEHbI.
OPUIOKECHUS IIPOUCXOAUT YIIOPSAOYECHHO, IPEACKA3YyEMO U AHOHUM
CIIOKOMHO. OTO IPOCTO payd [y pa3paboTdukos! Bel Moxere

TOYHO IVIAHUPOBATb PACXO/bI U COBCEM HE BOJIHYETECH O TOM, YTO PEAIU3ALMS KAKOU-

TO (pyHKIIMHK obouaercsa B 100 pa3 JOPOKE U3-32 TOTO, YTO KIMEHTY OHA NPHUJET B I'O-
JIOBY TOJIBKO IIOCJIE OTJIAJKU.

Bcem HaM XOTENOCh Obl HANEATHCS, YTO, KAK TOJBKO KIHUEHT YTBEPAMWI TPEOOBAHUS,
HUKAKUX U3MEHEHHI HE MPOU30HAET. OJHAKO Yalle BCETO KIMEHT HE MOXET TOYHO
CKa3aTh, YTO €EMY HY)KHO, ITIOKA HE 6yET HAIMCAH HEKOTOPBHII KOJI. [Tpo6iieMa He B TOM,
YTO KJIMEHTH — 60j1ee HU3Kas (popma Ku3Hu. [Togymaiite: ueM 60JIbIIE BB PAOOTAETE
Ha/J| IPOEKTOM, TE€M JIy4II€ BBl €IO MOHUMAETE; TO K€ OTHOCUTCS U K KIHeHTaM. I1po-
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LIECC Pa3pabOTKU IIOMOI'A€T UM JIyYlI€ IOHATh COOCTBEHHBIE ITIOTPEOHOCTH, YTO YACTO
NIPUBOJUT K M3MeHeHuio Tpebosanuit (Curtis, Krasner and Iscoe, 1988; Jones 1998;
Wiegers, 2003). Eciii BbI INIAHUPYETE KECTKO CAEA0BATb TPEOOBAHUAM, HA CAMOM JIEJIE
Bbl COOMPAETECh HE PEArMPOBATh HA IIOTPEOHOCTU KIMEHTA.

Kakoit 06beM U3MEHCHUH TUNWYCH? McciejoBaHus, IpoBeicHHbIEC B IBM 1
ﬂL JPYIUX KOMIIAHUAX, [IOKA3AJIH, YTO IIPYU PEATM3ALUN CPEJHETO IIPOEKTA TpE-

6OBAHUS BO BpEMSI Pa3pabOTKU U3MEHSIOTCS IIPUMEPHO HA 25% (Boehm, 1981;
Jones, 1994; Jones, 2000), Ha yro npuxoauTcs 70—-85% o6bemMa IOBTOPHOM pabOThI HAJL
TunuyHeIM npoekroM (Leffingwell, 1997; Wiegers, 2003).

Bo3MOKHO, BBl cuuTaeTe, 4To «ITOHTHAK AIITEK» — CAMBIM BEJIMKOJICITHBIN aBTOMOOUIb
13 KOIJa-1nb0 CO3[aHHBIX, ABIseTeCh WieHOM Obmectsa Bepsmux B IIMOCKyI0 3eMIlo
1 KQK/IBIE YETBIPE I'OJId COBEPINACTE MAJIOMHUYECTBO B PO3yasul, mrar Hplo-MeKkCcuKo, Ha
MECTO NPU3EMJICHUS MHOIUIAHETSIH. EC/IM 3TO TAK, MOKETE U JAJIbIIE BEPUTH B TO, YTO
TPpEeOOBAHUS B BAIIUX IIPOEKTAX MEHATBHCS HE OyayT. EC/IM JKe BB YK€ IIEPECTATIN BEPUTH
B CanTa-Kiayca nin XOTs Obl NPEKPATUIN NIPU3HABATHCSA B 3TOM, BBl MOXKETE KOE-UTO
NPEIPUHATD, YTOOBI CBECTH 3aBUCHMOCTb OT U3MEHEHUH TPEOOBAHUI K MUHUMYMY.

YTo fenatb Npu M3aMeHeHUM Tpe6oBaHUIA BO BpeMsl
KOHCTPYMPOBaHUS NPOrpaMmbi?

| Cnepyromue AefCTBUA MO3BOIAIOT MAKCHMAJIbHO JIETKO NMEPEHECTH U3MEHE-
‘“' HUsl TPEOOBAHUH BO BPEMsI KOHCTPYUPOBAHUS.

Ouenume Kauecmeo mpeodosanuli nPu NOMoOusYU KOHMPOILHOZ0 CRUCKA,
npueeoennozo 6 Kkonue pasoena Eciu TpeOOBAHUS HEJOCTATOUYHO XOPOIIH, IPEKPA-
TUTE PabOTy, BEDHUTECh HA34[, U UCIPaBbre UX. KOHEYHO, BAM MOXKET IIOKA3aThCS, YTO
IIPEKPALIEHUE KOAUPOBAHUA HA 3TOM ITAIE IIPUBEAET K OTCTABAHUIO OT rpaduxa. Ho
€Cnu BB efiere n3 Yukaro B JIoc-AH/pKENeC U BUJUTE 3HAKH, YKA3bIBAIOIIUE IyTh B HbIO-
HMopK, passe MOXKHO CUMTATH U3YYCHUE KAPTHI IYCTON TpaToit Bpemenn? Her. Ecm Bbr
HE YBEPEHBI B IIPABUIbHOCTU BBIOPAHHOI'O HAIPABICHUS, OCTAHOBUTECH U IIPOBEPBTE €TO.

Yoeoumecs, umo écem u3gecmua yena udMeHenus mpeodosanuii Jlymas 0 HOBOM
(PYHKIIUH, KJIUEHTBI IPUXOJAT B BO30YKJeHHE. KPOBb Y HUX PA3KUIKACTCS, NIEPEIIOII-
HSAET MPOJAOJTOBATHIN MO3I, U OHU BHA/AI0OT B 3UQOPHIO, 326bIBAs OO0 BCEX COOPAHU-
SIX, TIOCBSAIIEHHBIX OOCYKJEHUIO TPEOOBAHMM, O IIEPEMOHUHN MOAIMUCAHUA U BCEX JIO-
KyMEHTAaX. YTOMOHUTD TAKUX OJYPMAHEHHBIX HOBBIMHU (DYHKIIUSAMU JIIOAEH IIPOILE BCETO,
3asBUB: «Or0, 3TO AEHUCTBUTENBHO NpeKpacHas ujes! Ho ee HET B IOKyMEHTE TPpeOOBa-
HU, IO3TOMY £ JOJDKECH IIEPECMOTPETb I'PAPUK PabOTBI U CMETY, YTOOBL BBl MOIJIN
PENINTD, XOTUTE JIM BBl PEAIN30BATH TO NPIAMO CEMYAC UIX 03/1Hee». ClioBa «rpaduk»
U «CMETA» OTPE3BJIAIOT KyZad JIydlle, 4eM KOd€e U XOJOAHBIN Ayll, U MHOI'UuE TpeOoBa-
HUA OBICTPO NPEBPALAIOTC B MOXKETAHUSL.

Ecnu pykoBoauTENN BalleH OPraHMU3aUU HE MIOHUMAIOT BAXHOCTDb NIPEABAPUTEIBHOM
BBIPAOOTKHU TPEOOBAHUI, YKAKUTE UM, YTO U3MEHEHUA BO BPEMs BBIPAOOTKU TPeOOBa-
HHUH 06XOJATCA TOPA3J0 ACIIEBIIE, YeM Ha 60JIe€ MO3JHUX dTanax. Mcnonpsyire s
UX yoexgeHus pasgen «CaMblil BECKUU aPI'YMEHT B I1OJIb3Y BBIITOTHEHUS IPEBAPUTEb-
HBIX YCJIOBUI II€peJ HA4aJIOM KOHCTPYHUPOBAHUS>.
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3adaiime npouedypy KOHmpona usmenenust EcCiu KIHEHT
HHUKAK HE MOXET YCIOKOUTLCS, MOAYMANTE 06 YyCTAHOBIEHUHN
CTEHJIA KOHTPOJII U3MCHCHHI JUIT PACCMOTPEHUS BHOCHUMBIX
MNPEATOKEHNUN. B TOM, YTO KINEHTBI U3MEHSAIOT TOUKY 3PEHUSA U
IIOHUMAIOT, YTO UM HYKHBI JJOIIOJIHATENbHBIE BO3MOXHOCTH, HET

NepekpectHas ccbinka O TOM, 4TO
Aenatb C W3MEHEHNAMN NpoeKTa
NPUAOXEHNS U CaMOro KOAa, CM.
pasgen 28.2.

HHUYCTO aHOMAJIBHOTI'O. HpO6IICM21 B TOM, YTO OHU BHOCAT NPCHJIOKCHUA TAK 4ACTO, YTO
BBl HE IIOCIIEBAETE 34 HUMU. Hanmuue IIPpONCAYPhI KOHTPOJIA M3MEHEHUU OCYACTIUBHUT
BCECX: BbI 6Y,ZICTC 3HATDb, YTO BaAM IIPUJACTCA pa6OT2.TI) C UBMCHCHUAMMU TOJIBKO B OIIpCIC-
JICHHBIC IICPUO/JAbI BDECMCHU, 4 KJIMCHTBI YBUJAT, YTO BaAM HC6CSp23]II/I‘{HbI UX ITOKCITAHMA.

Hcnonws3yiime me no0xooust Kk paspadoomie, komopuwie aoan-
mupyromca K udmenenuam HeEKOTOPBIE MOAXOJb! K pa3pa-
60T1KE T1O MO3BONAIOT OCOOEHHO JIETKO PEATMPOBATH HA U3MeE-
HeHUA TpeboBaHU. [1OAXOM 3BOMIOLIMOHHOTO NPOTOTUIHPO-
BaHUA (evolutionary prototyping) momMoraer UCciIeoBaTh Tpe-

NepekpecTHas ccbinka 06 utepa-
TUBHbIX N0AX0AAX K Pa3paboTkKe CM.
nogpasgen «lcnonbayiite utepa-
uno» pasgena 5.4 u paspen 29.3.

GOBAHUA K CHCTEME /IO HAYAJIA €€ CO3[aHUs. DBOJIONMOHHAA TocTaBKa 10 noapasy-
MEBAET MPEJJOCTABIIEHUE CUCTEMBI IIOIb30BATEIAM 110 YaCTSIM. BBl MOXETE CO3/1aTh (hpar-
MEHT CHCTEMBI, IIOJYYUTh OT MOIb30BATENEH OT3BIBBI, HEMHOI'O MOJJKOPPEKTUPOBATD
IIPOEKT, BHECTHU HECKOJIBKO U3MEHEHHUIT U MIPUCTYIIUTD K CO3[JAHHIO APYIOro (hparMeH-
Ta. CyTh 3TOI0O IOAXO0/JA — KOPOTKHUE I[UKIbI PA3paGOTKHU, TO3BOJIAIONIUE OBICTPO pea-

TUPOBATH HA NOXKCITAHUA OJIb30BATEJICH.

Ocmaevme npoexm Eciy TpeOOBAHUS OCOOEHHO HEY/IAUHbI
MM U3MEHYUBBI U HUKAKOH U3 MPEJBIAYIINUX COBETOB HE pabo-
TAET, 3ABEPIINATE MPOEKT. JlaKE €C/INU Bbl HE MOXKETE HA CAMOM
JieJIe 3aBEPIINTD €ro, MoAymMainTe 06 aToM. IlogymaiTe o ToM,
HACKOJIBKO XYK€ OH JIOJDKEH CTATh, YTOOBI BBl OT HETO OTKA3a-
JIUCh. EC/IM Takas CUTyanusa BO3MOKHA, CIIPOCUTE CeOs1, 4eEM OHA
OTJIMYAETCH OT TEKYIIECH CHUTYAIUMN.

Iomnume o 6usnec-mooeau npoexma MHOTrUE IPOGIEMBDI
C TPEOOBAHHUSIMH HCUE3AI0T IIPU BOCIOMUHAHUN O KOMMEpPYe-
CKHMX TNIPEJIOCHIIKAX NPOEKTA. TpebOoBaHUA, KOTOPbIE CHAYA/IA
Ka3QJIUCh IIPEKPACHBIMH UJCSIMH, MOTYT OKA3aTbCsl YKACHBIMH,
KOI'/JIa BBI OIICHUTE 32TPATHL [IpOrpaMMuCTEI, KOTOPBIC IPHUHN-
MAIOT BO BHUMAHNIE KOMMEPYECKUE CICCTBUSA CBOUX PCIICHUH,
LIEHATCS HA BEC 30JI0T4, U s OBUI ObI Pa/] IOTYIUTh CBOIO KOMHUC-
CHIO 33 3TOT COBET.

TlononnutensHble ceeaenus O nog-
X04ax kK paspaboTke, nopaepxu-
BaOLLNX rMOKNE TPeboBaHUS, CM.
KHury «Rapid Development»
(McConnell, 1996).

MepekpectHas ccoinka O pasnu-
4UAX MEXAY PopManbHbIMI U He-
(hopmanbHbIMI NPOEKTaMi (KOTO-
pble 4acTO 06bLACHANTCA pasnu-
4ngMU pasMepoB MPOEKTOB) CM.
rnasy 27.

KOHTPONbHbLIN CNMCOK: TPe6oBaHMS

CnepnyoLwnii KOHTPONbHbIA CMMCOK COQAEPXMT BOMPOCHI, NO3BO-
nAoLwme onpefennTb Ka4ecTso TpeboBaHni. HM KHura, Hu a1oT
CMNNCOK He Hay4aT Bac rpamoTHO BbipabaTtbiBaTb TPeOOBaHWA.

npoYyHa 3emns, Ha KOTOPOW Bbl CTOWTE.

Wcnonb3yiiTe ero Bo BpeMs KOHCTPYMPOBaHUA AN OnpefefieHns TOro, HacKoSbKo

He Bce Bonpochl 6yayT akTyanbHbl 4Nsi Ballero npoekta. Ecnv Bel paboTaete Hap
HeopManbHbIM NMPOEKTOM, Haf HEKOTOPbIMM BOMPOCAMU AaXe He HYXHO 3afyMbl-
BaTbCs. [pyrvie BONpoCkl BaxHbI, HO HE TpeGyioT hopMarbHbix 0TBETOB. OfHaKo ecnu

http://cc2e.com/0323
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Bbl paboTaeTe Haf KpynHbIM hopMalibHbIM MPOEKTOM, BaM, HaBepHoe, creayeT OT-
BETWUTb Ha Kaxgblii BOMPOC.

Cneuuncmyeckue pyHKUUOHaNbHbIE Tpe6oBaHUSA

OnpegeneHbl N1 BCe cnocobbl BBOAA AAHHBIX B CUCTEMY C YKa3aHWeM WMCTOYHM-
Ka, TOYHOCTW, AmanasoHa 3Ha4eHui 1 4acToTbl BBOAA?

OnpegeneHbl M Bce Cnocobbl BbIBOAA AaHHbIX CUCTEMON C yKasaHWeM Ha3Ha-
YeHusi, TOYHOCTKW, AManasoHa 3Ha4YeHui, 4acToTel U opmaTa?

Onpepenexbl nn Bce copMathl BeiBogaa ans Web-ctpaHuy, otyeToB u T. 4.7
OnpegfeneHbl M BCe BHELLHWE annapaTHbie U NporpaMMHble MHTEpPenchl?
OnpegeneHbl N BCEe BHELLUHWE KOMMYHWKALMOHHbIE MHTEP@EWChl C yKasaHuem
NMPOTOKONIOB YCTaHOBMEHUS COEAUHEHUS, NPOBEPKN OLLIMOOK M KOMMYHUKaLUnN?
OnpegeneHbl N1 Bce 3a4a4u, B BbIMOTHEHWN KOTOPbIX HY>XAAaeTcsA Nonb3oBaTtenb?
OnpegfeneHbl MM faHHble, UCMONb3yeMble B KaXA0N 3afjaye, U faHHble, ABASO-
LUMecs pes3ynbTaToM BbIMOHEHWS KaXAoW 3ajayn?

Cneuuncpnyeckne HedhyHKLMOHaNbHbIe TpeboBaHUs (Tpeb6oBaHMA K KavyecTBy)

OnpefeneHo M OXvMaaemoe Monb30BaTeneM Bpems peakuun Ans BCEX Heo6Xo-
OVMMbIX onepaumin?

Onpegenexsl N1 Apyrne BpeEMEHHbIE napameTpbl, Takue Kak BpeMs 06paboTku
JaHHbIX, CKOPOCTb WX Mepejayn u nponyckHas CroCO6HOCTb CUCTEMbI?
OnpefeneH N1 ypoBeHb 3aLLMLLEHHOCTU CUCTEMbI?

OnpepfeneHa M HageXHOCTb CUCTEMbI, B TOM YMCNE Takme acnekTbl, Kak cnep-
cTBUA cb6oeB B ee paboTe, MHopmaumsa, KoTopas HomkHa OblTb 3alluiieHa OT
c60eB, 1 cTpaterns o6HapyXeHUs 1 UCNPaBneHns OLWNGOK?

OnpepeneHbl MM MUHWManbHblE TPeO6OBaHMSA NPOrpaMMbl K 06bEMY NamaTu u
cBOGOAHOr0 OMCKOBOro MpocTpaHcTea?

OnpepeneHbl N acnekTbl yoo6cTBa CONPOBOXAEHUA CUCTEMbI, B TOM 4ucne
CNOCOGHOCTb CUCTEMBI aAanTMpoBaThbCs K M3MEHEHUAM Creumpuyecknx gyHk-
umn, OC 1 nMHTepencoB ¢ APYrMMU NPUTOXEHNAMU?

BkntoueHo nu B TpebosaHus onpepeneHne ycnexa? Wnu Heypgaumn?

KauyecTBO Tpe6oBaHui

HanucaHbl nu Tpe6oBaHUs Ha A3blKe, MOHATHOM nonb3oBaTensM? CornacHbl nu
C 3TUM nonb3oBaTenn?

HeT nu koHdnvkToB Mexpgy TpeboBaHuammn?

OnpepeneHo nu npuemMnemMoe paBHOBECUE Mexay napameTpamu-aHTaroHucTa-
MU, TAKUMUN KaK YCTONYMBOCTb K HAPYLLEHWIO UCXOQHBIX NPEanoChINOK U KOPPEKT-
HOCTb?

He npucyTcTBYIOT N B TPEOOBAHUAX 3NEMEHTbI MPOEKTUPOBAHUA?

CornacosaH nn ypoBeHb fAeTanbHOCTM TpebosaHuin? CnefyeT nn Kakoe-HW6YAb
TpeboBaHune onpegenuTb nogpobHee? MeHee nogpo6HO?

[ocTaToO4YHO NN ACHBI U MOHATHbI TPEO6OBAHMSA, YTOObI X MOXHO ObINO Nepepatb
He3aBMCUMMOW rpynne KoHCTpympoBaHua? CornacHel v ¢ 3TUM pa3paboTHmkmn?
Kaxpoe nu TpeboBaHne penesBaHTHO AN npobnemsl 1 ee pewexrnsa? MoxHoO nu
npocneauTb Kaxgoe Tpeb6oBaHMe OO ero UCTOYHMKA B Npo6nemMHon cpepe?
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O MoxHO N npoTecTupoBaTb Kaxpaoe Tpe6oBaHne? MOoXHO nu 6ydeT NMpoOBECTM
He3aBMCUMOE TeCTMpOBaHWe, KOTOpPOoe MO3BOJSIMT CKasaTb, BbIMOMHEHbI NN BCE
Tpe6oBaHua?

O Onpepgenexbl NN BCe BO3MOXHbIE M3MEHEHUS TPEOOBAHWUIA N BEPOATHOCTb KaX-
JOro n3meHeHua?

MonHoTa Tpe6oBaHUi

Q VkaszaHbl nv HepgocTawLwmne TpeboBaHWs, KOTOPble HEBO3MOXHO ONpPefenuTb A0
Havana paspaboTkun?

Q T[lonHbl N TpeboOBaHUA B TOM CMbICIIE, YTO €CNU MPUIOXEHNEe 6yaeT yaOBNeTBO-
psiTb BCEM TpeboBaHMSIM, TO OHO 6yfdeT npuemnemo?

O He BbI3LIBAIOT NN Kakne-HMbyab TpeboBaHua y Bac auckomaoprta? Mcknoumnm
nu Bbl TpE6OBaHMA, KOTOPbIE HE MOAAAIOTCA peann3aunm 1 Obinn BKIYEHb! NALLb
L5 YCNOKOEHWS KNMEeHTa Mnu HadvanbHuka?

3.5. [pepBapuTenbHble YCNOBUS, CBAI3aHHbIE
C pa3paboTKON apXUTEKTYpbI

ADXMUTEKTYPA — 3TO BBICOKOYPOBHEBASA YACTh IIPOEKTA IIPHUIIO- epEkpeeTHaR GoMNEA Ol pOCK:
KEHMSL, KAPKAC, COCTOAIIMI U3 JIeTaIc IPoeKTa (Buschman €t rypogannm Ha scex yposHax cm.
al., 1996; Fowler, 2002; Bass Clements, Kazman 2003; Clements  rnassl 5-9.

et al,, 2003). ADXUTEKTYPY TAKKE HA3BIBAIOT «dPXUTEKTYPOI CHU-

CTEMBI», «<BBICOKOYPOBHEBBIM ITPOEKTOM» M «IIPOEKTOM BBLICOKOT'O YPOBHA». Kak npasu-
JIO, ApXUTEKTYPY OMMCHIBAIOT B EAMHCTBEHHOM JIOKYMEHTE, HA3bIBAEMOM «CIENMU(DHUKA-
LHUEN APXUTEKTYPBI» WIN «BBICOKOYPOBHEBLIM MPOEKTOM>. HEKOTOPBIE Pa3pabOTIYNKKA
MIPOBOJAT PA3NUYUE MEKTY APXUTEKTYPON M BBICOKOYPOBHEBBIM MPOEKTOM: APXUTEK-
TypOH HA3BIBAIOT XAPAKTEPUCTUKH BCEN CHUCTEMBI, TOId KAK BLICOKOYPOBHEBBIM MPO-
€KTOM — XaPaKTEPUCTUKHU, ONMMUCBHIBAIONINE MOACUCTEMBI WJIM HAOOPBI KIACCOB, HO HE
005132TEIBHO B MACHITA0€ BCEU CUCTEMBI.

Tak Kak 3Ta KHUTA MOCBAIIEHd KOHCTPYMPOBAHMIO, IPOYUTAB 3TOT PA3JEJN, BBl HE Y3-
Ha€eTe, KaK pa3pabdaThiBaTh apXUTEKTYPY 1O, — BBl HAYYUTECH ONPEJENATh KAYECTBO
UMEIOUEHCT ApXUTEKTYPBL. OAHAKO Pa3padOTKaA apXUTEKTYPhl HA OJWH IIar OJIKE K
KOHCTPYMPOBAHUIO, YEM BBIPAOOTKA TPEOOBAHMI, IO3TOMY APXUTEKTYPY MBI PACCMOT-
puM noapobHee, yeM TPEOOBAHMA.

[ToueMy pa3paboOTKy APXUTEKTYPHI CJICAYET PACCMATPUBATH KAK IIPE/IBAPUTECIIb-
HOE€ yCJIOBHUE KOHCTPYUPOBAHUA? [IOTOMY UTO Ka4ECTBO aPXUTEKTYPHI OIIpe-
JeJIET KOHIIEITYAJIbHYIO 1IEJIOCTHOCTh CUCTEMBI, KOTOPAsl B CBOIO OYEPEAb
ONPE/IEIAET UTOIOBOE KAYECTBO CUCTEMBL [IpOyMaHHAsA APXUTEKTYPA IPEJOCTABIACT
CTPYKTYPY, HY’KHYIO JUIS NO/AICPKAHMS KOHIIECITYaIbHOU 1IEJIOCTHOCTH B MACIITA0€E CU-
crembl. OHA TIPEJOCTABIIACT IPOrPAMMUCTAM PYKOBOJICTBO, YPOBEHD ACTAIBHOCTH KO-
TOPOTO COOTBETCTBYET UX HABBIKAM H BBIITOIHACMOI padoTe. OHA MO3BOJISICT PA3CTHTD
PabOoTy HA YACTH, HAZI KOTOPBIMU OTAEIbHbBIE Pa3paOOTIHNKN U TPYIIIILI MOTYT TPYIUTh-
Cs1 HE3ABUCHUMO.

N

Xopomrasg apXUTEKTypa 06JIerdaeT KOHCTPYUPOBaHUe. [110Xas apXUTEKTypa IEJIAET €0
IIOYTHU HEBO3MOXKHBIM. JIPyryIO PO6GIIEMY, CBA3AHHYIO C IJIOXOM aPXUTEKTYPOMH, UJUIIO-
CTpUpyer puc. 3-7.
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Puc. 3-7. He umes xopouieil apxumexmypot, 6bL MOXCEMe PeuLams npasuioHyio npoonemy,
MO NpULiMU K HenpasuibhoMy peuteruio. Yeneuroe Koncmpyuposanie moircen oxa3anvcs
1EBOIMONCHBIM

BHeceHne U3MEHEHUI B APXUTEKTYPY IIPHU KOHCTPYUPOBAHUU U HA IIOCJIENY-
ﬂL IOIUX 3TAIAX OOXOJUTC HEAEMIEBO. Bpems, HeO6XOAUMOE I UCIIPABJICHUS

omun6Ky B apxurekrype 1O, COocTaBuUMO CO BpDEMEHEM, HY>KHBIM I UCIIPAB-
JIEHUs OIIHUOKU B TPEOOBAHUAX, T. €. IPEBBIIIAET BPEMEHHBIC 32TPATHL HA UCIIPABICHUE
omubku B koze (Basili and Perricone, 1984; Willis, 1998). U3MeHEHUA aPXUTEKTYPHI
IIOXOKU HA4 U3MCHEHUA TPEOOBAHUIL €IIE U TEM, YTO KAKYIUECT HEOOIbIIUMU U3ME-
HEHUSA MOTYT UMETH JAJIEKO HJIyIIHE MOCAECTBUA. YeM Obl HU ObLIN OOYCIOBJIEHBI
U3MCHEHUS APXUTEKTYPhl — HUCIPABIEHUEM OMMOOK WIM BHECEHUEM Y/IYUIICHUHI, —
4EM PAHBUIE BBl OCO3HAETE UX HEOOXOJUMOCTD, TEM JIYUIE.

TunNnYHbIe KOMNOHEHTbI aPXMTEKTYPbI

VauHbIE APXUTEKTYPBI UMEIOT MHOTO OOIIero. EC/u BCIO CUCTe-

MepekpectHas ccbinka O HM3KO- .

yDOBHeBOM npoekTuposann po- MY BPI CO3MIAETE CAMOCTOATENBHO, paboTa Ha/l ApXUTEKTYpOI

FPamMMbl CM. riasbl 5-9. OyIET MEPEKPHIBATLCA € OOJIEE JETANIBHBIM IPOEKTHPOBAHUEM.

B aTOM CIlyuyae BaM CIEAyET 110 KparHEeN Mepe 06/[yMaTh KaK/AbLI

KOMITOHEHT aPXUTEKTYPbL EC/IN BbI pab0TaeTe HA/l CUCTEMO, APXUTEKTYPA KOTOPOU ObLIa

pa3paboTaHa KEM-TO JPYIUM, Bbl JOJLKHBI YMETDH ONPEJENATh €€ BAKHBIE KOMIIOHEHTBI

6€3 OXOTHHYBEN COOAKU U YBEIMYUTEIBHOI'O CTE€KIA. Kak OBl TO HU OBLIO, 1aJIEE IIpUBE-
JIEH CIHICOK KOMIIOHEHTOB 4PXUTEKTYPhl, HA KOTOPBIE CAEAYET OOPATUTh BHUMAHHUE.

OpraHusauus nporpaMmmbl

Ecrn Bbl He MOXeTe ofbachuts B TIEPBYIO OYEPE/Ib APXUTEKTYPA JOJKHA BKIIOYAT OOIIEE OIH-
4T0-TO WecTUneTHeMy peGerky, ~CAHHME CHCTEMBL Be3 Takoro onucanus Bam GyAET TPYJHO CO-
3Ha4uT, Bbl Camit 3TOr0 HE MOHU- CTABUTDH COIVTACOBAHHYIO KAPTUHY U3 THICAYU ACTATICH NN XOTA
Mmaere. OBl IECATKA OT/JENbHBIX KIaCCOB. Ecm 6p1 cucTema 6bU1a MO3a-
Anb0ept JiHwTelH  UKOM M3 12 ()parMEHTOB, €€ MOT OBl C JIEFKOCTBIO COOPATH U T'O-
JIOBATIBIN pe6EHOK. JOOBONOMKY M3 12 oAcHUCTEM COOPATH TPY/-
HEE, HO, ECJIM BBl HE CMOJKETE CEIATh 3TOI'O, Bl HE NOMMETE, KAKOHU BKJIAJ BHOCHUT B
CUCTEMY Pa3pabaThIBAEMBI BAMU KJIACC.

ApXUTEKTYPa AOJDKHA BKIIOYATb MOATBEPKIAECHUS TOI'O, UTO IIPU €€ Pa3padOTKE ObUIN
PaCCMOTPEHBI AJIBTEPHATUBHBIC BAPUAHTBI, U OOOCHOBBLIBATH BBIOOP OKOHYATE/IBHOM
OPraHU3AlMUM CUCTEMBL. HUKOMY HE XO4eTcsa pa3pabaThiBaTh KIACC, ECIU €TO PONb B
CUCTEME HE KAXKETCA XOPOUO OOAYMAaHHON. ONUCKHIBAS AJIBTCPHATHUBHBIC BADUAHTHI,
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APXUTEKTYPa OOOCHOBBIBAET OPIaHU3ALMIO CUCTEMBI U IIOKA3BIBAET, YTO POJIb KAXKIO-
I'O KIaCcCa OblIA TIIATEIbHO PACCMOTPEHA. B 0OJHOM 0630pe METOAUK POEKTUPOBAHHSI
6BIIIO OOHAPYKEHO, UTO OOOCHOBAHUE MPOEKTA MPOIPAMMBI HE MEHEE BAKHO I €€
CONPOBOXK/IEHMS, yeM caM IpoekT (Rombach, 1990).

APXHUTEKTYpPa JIO/DKHA ONIPEAEIATh OCHOBHBIE KOMIIOHCHTBHI

MPOI'PAMMBL B 3aBUCHUMOCTH OT pa3Mepa NPOrPAMMBI €€ KOM-
IIOHEHTAMH MOTYT OBbITh OT/IE/IBHBIC KJIACCHl WIN IIOICUCTEMBI,
COCTOSIIUE U3 HECKOJBKUX KJIACCOB. KOK/bIlT KOMIIOHEHT 5IB-
JIAETCA KIACCOM MJIM HA0OPOM KJIACCOB/METO/IOB, KOTOPBIE B

MepekpecTHas ccbinka 06 wuc-
NoAb3yeMbIX NMPU NPOEKTUPOBA-
HUN KOMMOHEHTAaX PasHbIX YpOB-
Hel CM. noapaszen «YpoBHM npo-
eKTUpoBaHus» pasgena 5.2.

COBOKYIIHOCTH PEATU3YIOT BBICOKOYPOBHEBBIE (DYHKIIUU IIPO-

I'PAMMBI, TAKME KAK B3AUMOJEUCTBUE C IOJb30BATEIEM, OTOOpakeHue Web-CcTpaHull,
MHTEPNPETANA KOMAH/l, MHKANCYIALUA OU3HEC-TIPABUI UIN JOCTYI K JAHHBIM. 32
KKAYI0 (PYHKIUIO MPUIOKEHUS, YKA3AHHYIO B TPEOOBAHUAX, JOJLKEH OTBEYATh XOTH
6B OJJMH KOMIOHEHT. EC/IN (DyHKIIMIO PEATU3YIOT HECKOIBKO KOMIIOHEHTOB, OHU JIOJI-

JKHBI COTPY/JHAYATh, 4 HE KOH(INKTOBATB.

ApXUTEKTYpa JOJIKHA YETKO OINPEAEATh OTBETCTBEHHOCTD KaXK-
JIOTO KOMITOHEHTA. KOMITOHEHT JOJKEH NUMETh O/IHY O6JIACTh
OTBETCTBEHHOCTH U KaK MOKHO MEHBIIE 3HATh 06 O0JACTIX
OTBETCTBEHHOCTH JIPYTUX KOMIIOHEHTOB. CBeJil K MHHUMYMY
0OBEM CBEJIEHUH, U3BECTHBIX KOMITOHEHTAM O JPYTHUX KOMIIO-
HEHTAX, BBl CMOJKETE JIOKATU30BATh NH(MOPMAITHUIO O ITPOEKTE
MIPWIOKEHHUA B OTJECIBHBIX KOMIIOHEHTAX.

ApPXUTEKTYPA AODKHA SACHO OIPE/CIATh MPABUIA KOMMYHHUKA-

MepekpecTHas ccbinka MuHumu-
3auus 06bema cBeJeHWi, U3Bec-
THbIX KOMMOHEHTaM ApYr 0 Apy-
re, — rNaBHbIA acneKT COKPbITUS
MHhopmaumum. Moapo6HOCTI CM.
B nogpasgene «CKpblBanTe Cek-
peTbl (K BOMPOCY O COKPbITUN
WH(opmauuu)» pasgena 5.3.

MM JUIST KAKJI0r0 KoMnoHeHTa. OHa JOIKHA OIINCBIBATDH, KAKNC APYIYC KOMIIOHCHTBI
JIAHHBIM KOMIIOHEHT MOJKET HCIOJIb30BATh HCIIOCPEACTBCHHO, KAKMC KOCBCHHO, 4 Ka-

Krie BOOOINE HE JOIKEH HCITOIb30BATh.

OCHOBHbIE Knacchbl

ApPXUTEKTYpa JOJIKHA ONPEJEIATh OCHOBHBIE KJIACCHI IIPUJIOXKE-
HUSA, UX OOJIACTU OTBETCTBEHHOCTU U MEXAHH3MBbI B3AMMO/ICH-
CTBUS C IPYI'UMH K1accaMu. OHA JIO/DKHA OIUCHIBATD UEPAPXUU
KJIACCOB, 4 TAKXKE U3MCHEHUS COCTOSHUN U BPEMS CYIIECTBOBA-

NepekpectHas ccbinka O npoek-
TUPOBAHUKN KNAccoB CM. rnaBy 6.

HUS 00beKTOB. Eciin cucrema AOCTATOYHO BC/IVKA, APXUTCKTYPA JODKHA OIINCBIBATH Opra-
HHU3AITHUIO KJIACCOB B ITOJJCHUCTEMBI.

ADXUTEKTYpa JOJIKHA OIIUCBIBATD IPYIHUE PACCMATPUBABIINECA BAPUAHTBI OPraHU3AI U
KJIACCOB U OOOCHOBBIBATb UTOI'OBBIY BApUAHT. He BCe KIACCHI CUCTEMBI HYKHO OIIHCHI-
BATb B CIELU(PUKALUY APXUTEKTYPL. OpUEHTUPYUTECH HA IPABUJIO 80/20: OINCHIBANTE
20% knaccos, KOTOpeIMU Ha 80% ompejensaeTcs nosejeHue cucreMmsl (Jacobsen, Booch,
and Rumbaugh, 1999; Kruchten, 2000).

OpraHu3auus JaHHbIX

ApXUTEKTYpa NOKHA OMUCHIBATH OCHOBHBIE BUJbBI (pOopMaTa
(arnoB u Tabnuil. OHA JIO/KHA ONUCHIBATD PACCMOTPEHHBIE a7Tb-
TEPHATUBBI 1 OO60CHOBBIBATH UTOTOBBIC BAPUAHTHL Eciu mpu-
JIOKCHHUE HCTIONB3YET CIUCOK WICHTU(MOUKATOPOB KIUEHTOB U
PAa3pabOTINKU APXUTEKTYPHI PEMIMIA PEATU30BATh €TO MPU IOMOIIU CIIHCKA C ITOCTe-

MepekpecTHas ccbinka 06
NoNb30BaHNUN MEPEMEHHbIX
rnasbl 10-13.
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JOBATEIbHBIM JOCTYIIOM, B JJOKYMEHTALIMU JO/LDKHO OBbITh CKA3dHO, IIOYEMY 3TOT BU[J,
CIIMCKA JIYYILE, YEM CIIMCOK C IPOU3BOJIbHBIM JOCTYIIOM, CTEK WIM X3MI-TA0a1LA. DT
MHMOPMAIUA OKAKET BAM HEOIIEHUMYIO TTOMOIIb BO BPEMs KOHCTPYUPOBAHUA U CO-
IIPOBOXKIEHUA IIPOIPAMMBI, IIOACKA3dB, YEM PYKOBOACTBOBAINUCH PA3PAOOTUYUKU APXU-
TEKTYPbL. be3 Hee Bbl Oy[ere 4yBCTBOBATL CE€Os 3pUTEIEM, KOTOPBIN CMOTPUT UHOCT-
paHHBI puIbM 6€3 CYOTUTPOB.

ITpAMOIT JOCTYH K JJAHHBIM OOBIUHO CJIEAYET MPEAOCTABIATD TONBKO OJHON MOACUCTE-
M€ WM KIACCY; UCKJIIOUEHHUSI BO3MOXKHBI TP UCHONb30BAHUN KIACCOB UM METOMOB
JIOCTYII, OOECIICUUBAIONINX JJOCTYII K JAHHBIM, KOHTPOJIUPYEMBIM a6CTPAKTHBIM 06pa-
30M. ITofipobHEE 06 ATOM CM. oAipa3jen «CKPhIBANTE CEKPETHI (K BOIIPOCY O COKPBI-
TUU UHMOPMALIUMN)> pasjena 5.3.

ApXUTEKTYPA JIO/DKHA ONPEAEIATH BHICOKOYPOBHEBYIO OPIAHM3ALMIO U CO/IEPKAHNE BCEX
HMCHONb3YeMbIX BJl. ApDXUTEKTYPA IOJDKHA OOBICHATD, I04EMy OfiHA B/l IpeANouTUTENb-
HEe, UYEM HECKOJIBKO (WK HA000pOT), noyemy Bl MPeAnoUTUTENbHEE, YEM OJHOPO/I-
HbIC (DaiiIbl, ONPEJESATh BO3MOKHbBIC THIIBI B3AUMO/ICUCTBUS IIPUIOKEHUS C JPYITUMU
[IPOTPAMMAMU, UCHOJB3YIOMUMHU TE€ XKE JAHHBIE, OOBICHATD, KAK OYAyT OTOOPAKATHCS
JIAHHBIE, U T. 1.

BusHec-npaesuna

ADXHUTEKTYpPA, 3aBUCUMAs OT CHENU(PUUECKUX OUZHEC-TIPABIIL, JIOJKHA ONPEJENATD UX
1 ONMCBIBATh UX BJIMSHHUE HA MIPOEKT CUCTEMBL Bo3bMeM 1 IpumMepa OU3HEC-TIPABU-
JIO, COTTTACHO KOTOPOMY MH(OPMAINA O KIUEHTAX JIOJKHA YCTAPEBATh HE HOJIEE YeEM
Ha 30 cexyH/. B 1anHOM ciyyae B crieliuUKAIUN APXUTEKTYPBL IOJDKHO OBbITh yKa3a-
HO, KaK 3TO MPABUJIO MOBJIUAJIO HA BEIOOP METO/A OOECIIEUEHHUA AKTYAIBHOCTH JAHHBIX
U X CMHXPOHHN3AIUH.

Monb3oBaTenbckuii UHTepchenc

ITonbzosarenbckui uHTEPPEic (GUI) 4acTO NPOEKTUPYETCS HA ATAIE BBIPAOOTKU TPE-
60BaHNA. EC/IM 3TO HE TAK, €T0 CJIIEAYET ONPEJENUTD HA 3TAIE PA3PAOOTKA APXUTEKTY-
PBL. ADXUTEKTYP4 JO/KHA OIUCHIBATD IMIABHBIE 371IEMEHTHI (popmaTa Web-crpanun, GUI,
HHTEPDENC KOMAHAHON CTPOKU U T. 1. YH06CcTBO GUI MOXKET B UTOTE€ ONPENENUTD T10-
MYJIAPHOCTb WINA MPOBA MPOTPAMMBL

ApxXUTEKTYypa JOKHA OBITh MOAYIbHOM, 4TOOB! GUI MOXKHO OBLJIO U3MCHUTD, HE 34T-
POHYB OU3HEC-IIPABUII U MOJYJICH IIPOI'PAMMBL, OTBEYAIOIIUX 34 BBIBOJ JaHHBbIX. Hanpu-
Mep, APXUTEKTYPA JOJIKHA OOCCICUYUBATh BO3MOXHOCTb CPABHUTEIBHO JIEIKOH 3aMe-
HBI I'PYIIIBl KJIACCOB MHTEPAKTUBHOIO MHTEP(EIica HA I'PYIIY KIACCOB MHTEPdEIca
KOMAaHIHOHM CTPOKH. Takasg BO3MOKHOCTb BECbMa IIOJIE3HA; BO MHOT'OM 3TO OObSICHSCT-
Cs1 TEM, YTO UHTEP(MENC KOMAHIHON CTPOKU yJOOEH I TeCTupoBanus I1O HA ypoBHE
OJIOKOB WJIM MOJICUCTEM.

IIpoexruposanue GUI 3acayKuBaeT OTAECAbHON KHUITH, X MBI €I'0O

http://cc2e.com/0393 paccMaTpuBaTh HE GYEM.

YnpaBsneHue pecypcamm

ApXUTEKTYpPA JOJDKHA BKJIIOYATD IUIAH YIIPABICHUS OIPAHUYCHHBIMU PECYPCAMU, TAKUMU
Kak coeuHeHus ¢ B/l, moToku u jeckpunTopsl. [Ipu pazpaboTke 1paiiBepoB, BCTPO-
€HHBIX CUCTEM U JAPYIUX IPUWIOKEHUN, KOTOPBIE OYAyT paboTaTh B YCJIOBUAX OI'DAHU-
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YEHHOH MaMATH, APXUTEKTYPa JO/DKHA TAKKE ONPEJENATh CIIOCOO YIPABICHUS MaMs-
TbIO. ADXUTEKTYPA JOJIKHA BKIIOYATb OLIEHKY PECYPCOB, UCHOIb3YEMBIX B HOMUHAJIb-
HOM PEKHMEC U IIPU 3KCTPEMAJIBHOM HArpy3Ke. B mpocreiimem ciy4ae 3TH OllCHKU
JJOJDKHBI TOATBEPAUTD, UTO MPEATIONAraeMas CPeAd UCTIONb30BAHUA IPUIOKEHUS Oy-
JIET PACIOoaraTb HYKHBIMHU pECYpcaMu. B 6oiiee CIOXKHOIM CUTYyalluu B IIPUIOKEHUH,
BO3MOJKHO, IIPUICTCS PCATU30BATh GOJEE AKTUBHOC YIIPABICHHUE BBICICHHBIMU €My
pecypcamu. ECnu 3TO Tak, apXUTEKTYPY MEHEIPKEPA PECYPCOB HYKHO CIIPOEKTUPOBATH
HE MEHEE TIHIATEIbHO, YEM JIOOOH JPYTOi KOMIIOHEHT CUCTEMBL.

Be3onacHocTb

ApXUTEKTYPA JOKHA ONPENEIATh NOAXO/ K O€30MACHOCTHU HA
YPOBHE IIPOEKTA NPUIOKEHUA U HA YPOBHE KOJA. EC/in Mojienb
yIpo3 /10 CUX IOp HE Pa3paboTaHa, 3TO CIEAYET CAENATh IpU
MIPOEKTUPOBAHUHN APXUTEKTYPBL. O O0€30IIACHOCTU HYKHO I10-
MHUTh U NPU pa3pabOTKE NPUHIMIIOB KOJUPOBAHUS, B TOM
YUCJIE METOJAUK 06pabOTKU Oy(PepOB U HEHA/ICKHBIX JAHHBIX
(FAaHHBIX, BBOJMMBIX MOJIb30BATENAMHU, PANUIOB «COOKie», KOH-
(PUIypalMOHHBIX JAHHBIX W JIAHHBIX JPYIUX BHEIIHUX WUHTEP-
¢ericoB), NOAXO0J0B K NNU(MPOBAHUIO, YPOBHIO NOAPOOHOCTH
CcoO0mmEeHNn 06 OMMOKAX, 3aIUTE CEKPETHBIX JAHHBIX, HAXO-
JAIUXCA B MTAMATH, U APYIUM BOIIPOCAM.

MpoussoauTenbHOCTb

B Tpe6GOBAHUAX CIIEAYET OIPEAEIUTD TOKA3ATENN IIPOU3BO/HU-
TETBHOCTU. EC/IM OHU CBSI3AHBI C UCIOIB30BAHUEM PECYPCOB,
HA7I0 OIIPEJEIUTb IPUOPUTETHI I PA3HBIX PECYPCOB, B TOM
YHCJIE COOTHOIIEHHUE OBICTPOJEHCTBIUSA, UCIIONb30BAHMS MaMs-
TH U 32TPAT.

http://cc2e.com/0330

[lononuutenbHble ceegequs Mpe-
KpacHoe 06CyxaeHne 3awmbl M0
cm. B kHure «Writing Secure Code,
2d Ed.» (Howard and LeBlanc 2003)
1 B AHBApPCKOM HOMEpe XXypHana
«|EEE Software» 3a 2002 rog.

TononnutenbHble ceegenus O npo-
eKTUPOBAHNM BbICOKOMPON3BOAN-
TeNbHbIX CUCTEM CM. KHUTY KOHHU
Cwmut «Performance Engineering of
Software Systems» (Smith, 1990).

APXUTEKTYPA JOJKHA BKJIIOYATh OLEHKH IIPOMU3BOIUTEIbHOCTH

1 OOBSACHATD, IOYEMY PA3PAOOTYMKUA APXUTEKTYPHI CYUTAIOT 3TU MOKA3ATENN LOCTH-
JKUMBIMH. ECJIM OHU MOTYT OBITh HE JJOCTUTHYTEBI, 3TO TOXKE JIOKHO OBITh OTPAKEHO B
APXUTEKTYpE. EC/IM U1 JOCTUKEHUA HEKOTOPBIX MOKA3aTENEN TPEOYIOTCA Cenupu-
YECKUE AITOPUTMBI WIN TUIIBI JJAHHBIX, TAKKE YKAKATE 3TO B CHENU(PUKALINA APXUTEK-
Typbl. KpOMe TOTO, B aDXUTEKTYPE MOXKHO YKA3aTh OOBEM IIPOCTPAHCTBA U BPEMS, BbI-
JIENIAEMBIE KOKIOMY KJIACCYy UITH OOBEKTY.

MacwrabupyemocTb

MacmTabupyeMOCTBIO Ha3bIBAIOT BO3MOKHOCTb CUCTEMBI Q/IAITHPOBATLCA K POCTY TPE-
60BAHHUNA. APXUTEKTYPA JIOJKHA OIHMCHIBATD, KAK CUCTEMA OYJET PEATHUPOBATH HA POCT
YNCIA TOIb30BATENIEN, CEPBEPOB, CETEBBIX Y3/I0B, 3anUCeN B B/, TpaHsakuuii u T. 1. Ecin
PA3BUTHE CUCTEMBI HE MPEATIONATAETCA U €€ MACIITAOGMPYEMOCTD HE UT'PAET POJIH, ITO
JOJDKHO OBITh IBHO YK434HO B APXUTEKTYPE.

B3saumopeiicTeue ¢ Apyrumu cuctemamu

Ecy HEKOTOPBIE JJAHHBIE WIM PECYPCHI OyAyT OOMIUMHU Il pa3padaTbiBAEMOI CHUCTE-
MBI B IPYTUX IIPOTPAMM WJIH YCTPOMCTB, B APXUTEKTYPE HY)KHO YKa3aTh, KAK 3TO 6YAET
pEaNM30BaHO.
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WHTepHauuoHanusauus/nokanmsauus

«MIHTEpHAINOHAIN3AIMEN> HA3bIBAIOT PEAUIU3ALIMIO B IPOTPAMME HOAJEPKKA PETHOHAIIb-
HBIX CTaHAApTOB. BMecTo coBa «internationalization» 4acTo UCHOIB3yeTCsT A60pEBUATY-
pa «I18n», cOCTaBIEHHAs U3 NIEPBOH U IOCIEIHEHN OYKB CJI0BA U YUC/IA OYKB MEKY HUMU.
«JIokanmuzanuer» (M3BECTHOM Kak «L10n» 1o TOI K€ NPUYHHE) HA3BIBAIOT NIEPEBO]] UHTEP-
(pefica porpamMMbl U PEVIU3ALNIO B HEU MOAJEPKKI KOHKPETHOTO SI3bIKA.

Bonpocsl THTEPHAIMOHATU3AIMH 3dCTYKUBAIOT OCOO0TO BHUMAHHSA IIPU Pa3paboTKe
APXUTEKTYPBl HHTEPAKTUBHOIN CUCTEMBL. BOJIBIIMHCTBO MHTEPAKTUBHBIX CUCTEM BKIIIO-
YAET JIECATKHA UM COTHM NOJCKA30K, MHAUKATOPOB COCTOAHUSA, BCIIOMOTATENBHBIX CO-
OBIIEHN, COOBIMEHNIT 06 OIMMOKAX U T. [, TOITOMY HYKHO OLIEHUTb OOBEM PECYPCOB,
HCITONB3YEMBIX CTPOKAMU. EC/IM pa3pabaTeIBAETCA KOMMEPUYECKAS TPOIPAMMA, APXUTEK-
Typa JJOJDKHA MTOKA3BIBATH, UTO IPH €€ CO3/JaHUN ObITM PACCMOTPEHBI TUITMYHBIE BOIIPO-
CBI, CBA3AHHBIE CO CTPOKAMU M HAOOPAMHU CHUMBOJIOB, TAKHE KAK BBIOOP HAO0OPA CHMBO-
J10B (ASCIL, DBCS, EBCDIC, MBCS, Unicode, ISO 8859 u T.1.) u THIIA CTPOK (CTPOKU C,
cTpoku Visual Basic u T. /1), @ TaKKe Cl1I0CO0A UBMEHEHUS CTPOK, KOTOPBIM HE TPEeOOBAI
OB UI3MEHEHUA KOJId, U METOJA TIEPEBOJA CTPOK HA MHOCTPAHHBIE A3BIKH, OKA3bIBAIONIE-
IO MMHHUMAJIbHOE BIUAHME HA KOA U GUIL CTPOKM MOXHO BCTPOUTDH B KOJI, MHKAIICYJIN-
pPOBAaTh B KI4CC M MCIONB30BATh IOCPEACTBOM MHTEP(MENICA UK COXPAHUTD B (parine
PECYPCOB. APXUTEKTYPA JOJLKHA OOBSACHATD, KAKOM BAPHUAHT BBIOPAH U IIOUEMY.

Bsoa-BbiBOp,

BBOA-BBIBOJ, — €l€ OIHA 00JIACTb, HA KOTOPYIO CTOUT OOPATUTh BHUMAHUE IIPU IIPO-
EKTUPOBAHUU APXUTEKTYPBL. APXUTEKTYPA JOJIKHA ONPEACIATh CXEMY UTCHUS JAHHBIX:
VIPEKAAOMIEE YTEHUE, YTCHUE C 3a/ICPXKKOM WM IO TpeboBaHuIO. Kpome Toro, oHa
JIOJDKHA OIIUCBIBATH YPOBEHDb, HA KOTOPOM OYZyT ONPEAEIATHCS OIUOKU BBOJA-BbIBO-
Jla: H4 YPOBHE IIOJICH, 3aIIUCEH, IIOTOKOB JAHHBIX WX (PAIOB.

O6pa6oTka o600k

O6paboTKa OMUOOK — OFHA U3 CAMBIX CJIOXKHBIX IIPOOJIEM COBPEMEHHON UH-
i ¢GOpMATHKH, U K HEH HEIb3d OTHOCHUTBCH C IMpeHeOpexeHneM. I1o oreHKam

HEKOTOPBIX YUEHBIX KOJ Ha 1enblX 90% COCTOUT U3 6JIOKOB OOPabOTKHU HC-
KJIIOUUTENBHBIX CUTYAI[UH, OIMUOOK U T. I, U3 YETO CJIEJYET, 4TO TOIBKO 10% Koja OT-
BEUAIOT 31 HOMUHAJIBHBINA pEXXUM paboTsl nporpaMmsl (Shaw in Bentley, 1982). Pa3 yx
Ha 06pabOTKY OMUOOK IPUXOJUTCS TAKAsL OOJIbIIAS YACTb KOJA, CTPATETUs UX COIVIA-
COBAHHOU OOPAO0OTKU JOJKHA ObITh BBIPA’KCHA B APXUTEKTYPE.

O6paboTKy OHIMOOK YaCTO PACCMATPUBAIOT HA YPOBHE KOHBEHIIMN KOJAMPOBAHUS, €CJIN

BOOOIIE PACCMATPUBAIOT. OTHAKO OHA OKA3BIBAECT BJIMSHUC HA BCIO CUCTEMY, IOITOMY

JIYYIIIE BCETO PACCMATPUBATD €€ HA YPOBHE APXUTEKTYPHL. BOT HEKOTOPBIE BOIIPOCHI, HA

KOTOPBIE HY>)KHO OOPATUTH BHUMAHUE.

B SBagercsa i 06padoTKa OMMOOK KOPPEKTUPYIOUIEH WIM OPUEHTUPOBAHHON HA UX
IIPOCTOE OOHAPYKEHUE? B NEPBOM CJIydae MPOrpaMMa MOXKET MOMBITAThCA BOCCTA-
HOBUTBHCS OT IOCJICJICTBUM OIMMOKU. BO BTOPOM — MOKET HPOAOLKUTh PaboTy KaK
HHU B YEM HE OBIBAJIO MM 3aBEpPIIUTHCA. Kak 6bl TO HM ObUIO, OHA JIOJLKHA U3BEC-
TUTD [OJIb30BATENA 00 OIIUOKE.
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SABsieTcs M1 OOHAPYKEHUE OMMOOK AKTUBHBIM WM MACCUBHBIM? CHCTEMA MOXKET
AKTHUBHO IIPE/IBOCXUINATh OMIMOKU (HAIIpUMEDP, IPOBEPSIS KOPPEKTHOCTD JIAHHBIX,
BBE/ICHHBIX I10JIb30BATEIEM) UM TACCUBHO PEArMPOBATH HA HUX TOJIBKO B TOM CJIYYAC,
€CIM U30€XAaTh UX HE YAAJIOCh (HAPUMED, KOT/Ia BBEJICHHBIE MOJIb30BATENIEM JIaH-
HbIC IIPUBEJIU K YUCICHHOMY IEPENOIHECHUIO). B 0600UX ClIy4asiX C/ICJTAHHBIN BbI-
60p nosnusgeT Ha au3ariH GUL

Kak rnporpamma nocTynaeT Ipyu OOHapy)KEHUU OMUOKH? OOHAPYKUB OIIUOKY, IIPO-
IpaMMa MOKET OTOPOCUTD JAHHBIE, BBI3BABIINE OMIMOKY, MOKET OTHECTHUCH K OIINOKE
K4K IIOJIO’KEHO U IEPEHUTH B COCTOSIHUE OOPA6OTKU OIINOKHU MJIN MOXKET BBIIIOTHUTD
OCTAaBIINECA JEUCTBHUA U YBEJOMUTD ITOJIB30BATENA O TOM, 4TO (T/AE-TO) OBl OOHA-
PYKEHBI OIMIUOKU.

KakoBbl comnameHus 06paboTKU COOOIEHNHE 06 omubKax? Eciu B crienupukanumu
APXUTEKTYPBI HE OIIPE/IEICHA EAMHCTBEHHAS COITIACOBAHHAA cTparerus, GUI nmoka-
JKETCSI HEITOHATHON KOMOMHAIIMEN PA3HBIX UHTEP(MENCOB, OTHOCIIIUXCS K PA3HBIM
YACTAM IPOTPAMMBL YTOOB! M36€KATH ITOTO, IPU MPOEKTUPOBAHUN APXUTEKTYPHI
HYKHO OIIPEJC/INUTD COIVIAIIEHHUS BBIBOJA COOOIICHUI 06 OIMIMOKAX.

Kak 06pabaThIBAIOTCS UCKIIOYCHUA? APXUTEKTYPa JODKHA ONPEEaATh, KOI/Ia KOJ
MOXKET T€HEPHUPOBATh NCKIIOUEHMUS, TA€ OHHU GYAYT MEPEXBATHIBATHCA, KAK PETUCT-
PUPOBATHCS B JKYPHAJE, JOKYMEHTUPOBATHCI U T. 1.

Ha xakoM ypOBHE IIPOIPaMMbl 0OPabATHIBAIOTCS OUIUOKU?

Bbl MoxeTe 06pabaThIBaTh UX B TOUKE OOHAPYKEHUS, IIepe-
JlaBaATb KJIACCY OOPabOTKU OMIMOOK WM BO3BPAIATD 110 1I€H
BBI3OBOB.

B KaxoBa OTBETCTBEHHOCTb KAXKAOI'O KJIACCA 34 IIPOBEPKY I10-
JIy4a€MBIX AaHHBIX? KaXAblil KJIACC OTBEYAET 3a IIPOBEPKY
COOCTBEHHBIX JIAHHBIX WIN €CTh I'PYIIA KIACCOB, IPOBEPSI-
IOIUX JJAHHBIC /11 BCEH CUCTEMBI? MOTYT JIM KJIACCHl KOH-

MepekpecTHan cebinka Eule ofuH
acnekT crTparteruum 06paboTKu
OWKBOK, KOTOPbIA CNefyeT pac-
CMOTPETb Ha apXMTEKTYPHOM
YPOBHE, — COrNAacoBaHHbIN METOA
00paboTKIN HeJonyCTUMbIX napa-
MeTpoB. lpumepsl cM. B rnase 8.

KPETHOT'O YPOBHA I10OJATATh, YTO NIOJYYCHHBIC UMW JAHHBIC KOppCKTHbI?

XOTHUTE JIU BbI UCHOJIB30BATh MEXAHNU3M OOPAO6OTKU OMIMOOK, BCTPOCHHBIN B CpEly
IIPOTPAMMUPOBAHMSA, WU CO3JAThb COOCTBEHHBIN? ECIM B Cpe/le PEATIU30BAH KOH-
KPETHBIN IO/IXOJ] K 06pA6OTKE OUINOOK, 3TO HE 3HAYUT, YTO OH JIy4Ille BCETO COOT-

BETCTBYCT BAIIUM TPECOOBAHHAM.

OTKa30ycTOM4MBOCTb

[Tpu pa3paGoTKE APXUTEKTYPhl CUCTEMBI CJIE/IYET YKA34Th OXKH/IACMBII YDOBEHD €€ OTKA-
30YCTOMYHUBOCTH. OTKA30YCTOMYNBOCTBIO HA3BIBAIOT COBOKYITHOCTD CBOFICTB CHCTEMBI, 110-
BBIMIAIOMINX €€ HA/IC)KHOCTD MyTeM OOHAPYKEHHS OMINOOK, BOCCTAHOBJICHMUS, €CIIH ITO
BO3MOJKHO, U M30JIIIIUHN UX IVIOXUX IOCJIC/ACTBHH, €CJIM BOCCTAHOBICHUE HEBO3MOXKHO.

Harnpumep, BBIYUCIEHUE CUCTEMOI KBA/IPATHOI'O KOPHS MOXKHO C/IENATh OTKA30YCTOM-

YHBBIM HECKOJBKHUMH CITOCOOAMH.

B B crydae Heyzaun CHCTEMa MOKET BEPHYTLCS B IIPE/IBIIYINEE COCTOSIHHUC U MTOIPO-

60BATh BEIYUCIUTE KOPEHB €le pa3. Ecin nepBeIil OTBET HEBEPEH, OHA MOXKET BEP-
HYTbCS B COCTOSIHHE, TIPH KOTOPOM BCE HABEPHSIKA OBUIO MPABIIBHO, U TPOAOLKUTD
paboTy € 3TOrO MOMEHTA.
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JlononHuTenbHblE CBEAEHUA Xo-
poLlee BBeJEHNe B BOMPOChI OT-
Ka30yCTOMYNBOCTM CM. B MIOAbC-
KOM HoMepe xypHana «|EEE Soft-
ware» 3a 2001 rog. Kpome Toro,
B CTaTbX 3TOr0 HOMepa ecTb
CCbIIKW HA MHOTME OT/INYHbIE
KHUTW 1 CTaTbW, NOCBALLEHHbIE
NlaHHON Teme.

B CucreMa MOXKET BKJIIOYATb BCIIOMOT'ATEIbHBIN KO/, BBIIIOJI-
HAEMBII IIPH OOHAPYKEHUU OIIMOKU B OCHOBHOM Koje. Tax, eciu
MEPBLIA OTBET KAKETC OMMOOUHBIM, CUCTEMA MOKET MEPEKITIO-
YUTbCA HA AJIBTEPHATUBHBIA METOJ BBIYMCICHUSA KBAAPATHOI'O
KODHH.

B Cucrema MOXET NPUMEHATh AJITOPUTM rosocoBanus. OHa
MOXKET BKIIOYATh TPU KIACCA, BBIYMCIAIONUX KBAJPATHBINA KO-
PEHB Pa3HBIMU CIOCO6AMU. KOKABIN KJIACC BBIYUCIACT KBA/JPAT-

HBII KOPEHB, MOCJIE YETO CUCTEMA CPABHHUBAET IIOIYYEHHBIE
pe3y/nBraThl. B 3aBUCHMOCTH OT PEATM30BAHHOI'O THIIA OTKA30YCTOMYMBOCTH CHC-
TEMa MOKET UCIOJIb30BATh CPEJHEE, CPEANHHOE MM HAUGOJIEe BEPOSTHOE 3HAUE-
HHUE 13 TPEX.

B CucreMa MOKET 3aMCHSTh OMHOGOYHOE 3HAYCHUE TTO/UIC/IBHBIM 3HAYCHUEM, KOTO-
POE MOJIOKUTEIBHO CKAKETCS Ha PAGOTE OCTABIICHCS YACTH CHCTCMBIL.

JpyruMu NoAXO4AMHU K OTKA30YCTOMYMBOCTHU SBJIAIOTCS IIEPEBOJ, CUCTEMBI IIPU OOHA-
PYKEHHHU OHUIMOKU B COCTOSTHUE YACTUYHOHU PabOTOCIOCOOHOCTH WU OIPAHUYEHHOMN
pyHIUOHAIBHOCTU. CUCTEMA MOXKET OTKIIOUUTBCS WIN dBTOMATUYECKU NIEPE3AIYCTUTD
ce6s1. KOHEUHO, 3TH IPUMEPHI YIPOUIEHbL. OTKA30YCTOMUYUBOCTb — 34XBATBIBAIOIIAS U
CJIOKHAS 06JIACTh, HO HE OHA SIB/SICTCS TEMOM 3TOW KHUTH.

Bo3MOXHOCTb peanu3auumn apxuTeKkTypbl

Pa3paboTYuKU MOI'YT COMHEBATHCS B TOM, CIIOCOOHA JIM CUCTEMA JIOCTUTHYTD 33JAHHBIX
[IOKA3aTeNEH IPOU3BOJUTEIBHOCTH, PAOOTATh IPU OIPAHUYEHHOCTH PECYPCOB U OY-
JIET JIX OH4 A[€KBATHO MOAJEPKAHA CPEAAMU PEATNU3ALNN. ADXUTEKTYPA JOJ/DKHA O[] -
TBEPKIATh, UTO CUCTEMA TEXHUUECKHU OCYILECTBUMA. EC/IM HEBO3MOKHOCTD PEAIN3ALNN
KAKOI'O-TO KOMIIOHEHTA MOXKET CAEIATh IIPOCKT HEPAOOTOCIIOCOOHBIM, B APXUTEKTYPE
JIOJDKHO OBITb OTPAXKEHO, KAK U3YYAJIUCh 3TU BOIPOCH: IPU IIOMOIIU IPOTOTUIIOB,
HUCCJICJOBAHUN WM UHAYE. DTU ACHEKTHl PUCKA CJIEAYET YCTPAHUTD JO HA4YaId IOJHO-
MAaCIITA0HOI'O KOHCTPYUPOBAHMUSL.

N36bITOYHAs PYHKLMOHANLHOCTb

HajiexkHOCTBIO HA3BIBAIOT CIOCOOHOCTH CUCTEMBI MPOIOJIKATH PadoTy nocjae 06Hapy-
JKEHUS OIUOKU., YaCTEHBKO B CIELU(MPUKALIUN APXUTEKTYPBL Pa3pabOTUUKU ONPEELI-
10T 607Ie€ HAZICKHYIO CUCTEMY, YeM YKa3aHO B TpeOoBaHMAX. OJJHA M3 IPUYNH 3TOTO B
TOM, YTO CHUCTEMA, COCTOSAMAs U3 MHOI'UX YACTEH, YJOBICTBOPSIOIMNX MUHHUMAIbHBIM
TPpeOOBAHMUAM K HAIEKHOCTH, B II€JIOM MOXKET OKa3aThCA MEHEE Ha/ICKHOM, YEM HYXK-
HO. B mupe I1O 11enp He Tak KPenKa, Kak caaberiiee 38€HO; OHA TaK /1264, KAK BCE C1abbIe
3BCHbSI, BMECTE B3ATBIC. B crielu(pUKALUN APXUTEKTYPHL JOJLKHO OBITh SIBHO YKA34HO,
MOTLYT JIM IIPOTrPAMMUCTBI PEAIM30BATD B CBOUX OJIOKAX IIPOI'PAMMBI U3OBITOUHYIO (DYH-
KIJUOHAJIbHOCTb WX OHU JIOJDKHBI CO3/1aTh MIPOCTEHUIIYIO PAOOTOCIIOCOOHYIO CUCTEMY.

OnpeaenuTs OTHOUIEHUE K PEeannu3aIiui U30BITOYHON (PYHKITMOHATBHOCTH OCOOEHHO
BAKHO ITOTOMY, YTO MHOTHE MPOTPAMMHUCTSHI JIEIAI0T 3TO ABTOMATUYECKHU, U3 YYBCTBA
Npo(eCCUOHAIBHON TOPAOCTU. SIBHO BBIPA3UB OXUJJAHUS B APXUTEKTYPE, BBl CMOXKETE
n36€XaTh (DEHOMEHA, IIPU KOTOPOM HEKOTOPBIE KJIACCHI UCKIIOYUTEIBHO HAZICKHBIL, a
JPYTUE JHUIMb OTBEYAIOT TPEOOBAHUAM.
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KynuTb unu co3gasartb cammum?

CaMBbIl PAUKATBHBIA TOAXOA K CO3aHuI0 [10O — He co3aaBaTh
€ro BOOOIIE, 4 KyIIUTb WX 3aIPy3UThb U3 VIHTEpHETa OeCIIaT-
Hoe 1O ¢ OTKPBITBIM HCXOJHBIM KOJIOM. Bbl MOXxeTe npuodpe-
CcTH aneMeHThl ynpasnenua GUI, menempxepsl b/l, mponeccopst

MepekpecTHas ccbinka Cnucok
TMNOB KOMMEPYECKMX NPOrpamm-
HbIX KOMMOHEHTOB CM. B MOAPa3-
nene «bnbnnotekn Kofa» pasge-

M306P2KEHMUI, KOMITOHEHTHI /U PaGOTH ¢ rpaduKoil u aua- 1 303

rpaMMaMH, KOMIIOHEHTBI JI/II KOMMYHUKAIIMU 10 MHTEpHETY,

KOMIIOHEHTBI OOECIIEUCHUST 6E30IIACHOCTH U MUQPPOBAHUS, OOPAOOTKU 3JICKTPOHHBIX
TAGIHI] U TEKCTA — CIHCOK MOYTH H6ecKoHedYeH. OJHUM U3 TJTaBHBIX JOCTOUHCTB MIPO-
IPaMMUPOBAHUA C UCIOJIB30BAHNEM COBpeMeHHBIX GUI-cpex siBnsercs o6beM (PyHK-
LIMOHAIBHOCTH, KOTOPBIA BBI IIOJIYYAETE ABTOMATUYECKH: KIACCHI i1 pabOTHI C rpadu-
KOM, MEHE/KEPBI TUATOTOBBIX OKOH, 0OPAGOTYMKN COOBITHI KITABHATYPHI M MBIIIH, KOT,
NOJ/ICP’KUBAIONINN JIIOObIE IIPUHTEPBI U MOHUTOPHL U T. [I.

Ecnmm apXUTEKTypa HE MOAPA3YMEBAET IIPUMEHEHHE TOTOBBIX KOMIIOHEHTOB, OHA JOJI-
JKHA OOBACHATD, B KAKUX ACIIEKTAX KOMIIOHEHTHI, KOTOPBIE OyAyT Pa3pabOTaHbI, OKa-
JKYTCA JIy4lI€ TOTOBBIX OMOIMOTEK U KOMIIOHEHTOB.

nOBTOpHoe ncnonb3oBaHue

Ecin IIaH npefycMaTpUBACT IPUMEHCHHE CYMICCTBYIOMEIO KOZA, TECTOB, (POPMATOB
JTAHHBIX U T. [, APXUTEKTYPA JJOJUKHA OOBSICHATD, KAK MOBTOPHO HCIOJIB30BAHHBIC pE-
CYPCBI GYAYT aJalITUPOBAHBI K IPYIUM APXUTEKTYPHBIM OCOOECHHOCTSIM, €CIIH 3TO OY-
J€T C/ICTAHO.

CTpaterus usmeHeHwii

Tak KaK IPH CO3/IaHUM NPOJYKTA U IMIPOIPAMMHUCTEI, U TIOJIL30-
BATEJIN OO6YYAIOTCA, MPUIOKEHUE CKOPEE BCETO B IEPHO/L PA3pa-
60TKHU OyzieT U3MEHATHCS. [IpUUMHAMU 3TOI'O MOTYT OBITh U3ME-
HEHUS TUIIOB JIAHHBIX, (POPMATOB (PAIOB, (DYHKIIMOHAIBHOCTH,
peanusanysa HOBBIX (DYHKIUI U T. JI. U3MEHEHUA MOTYT OBITh HOBBIMH BO3MOKHOCTSAMHY,
KOTOpPBIE OBIIN 3aTUIAHUPOBAHBI 3aPAHEE WM HE ObIIM PEATM30BAHLI B IIEPBOI BEPCUM
cucteMbl. [ToaToMy paspaboTunky apxXUTEKTYpHl 11O ciepyer ¢AenaTh ee JOCTaTOYHO
TMOKOM, YTOOBI B CUCTEMY MOKHO OBIJIO JIETKO BHECTH BEPOATHBIE U3MEHEHHS.

CM. pasgen 28.2.

ApXUTEKTypa JOJLKHA YETKO OMHUCHIBATh CTPATETUIO U3MCHEHHI.

MepekpectHas cebinka O cucte-
MaTU4HON 06paboTKe N3MEHEHMI

ApXUTEKTYpa JOJIKHA IOKA3bIBATh, YTO BO3MOKHbBIC YIYUYIICHUS
PacCMATPUBAIMCh U YTO PECANIU3ALUA HAUOOJIEE BEPOATHBIX
VIIYUIIEHUHN OKAXKETCS HauoboJjee NpocTou. Ecim BeposTHbI U3-
MEHEHUS (POPMATOB BBO/IA WIHM BbIBOJA JAHHBIX, CTUIS B3AaUMO-
JIEUCTBUS C MOJB30BATEIAMU AU TPEOOBAHUN K 00pabOTKe,
APXUTEKTYPA IOJDKHA TIOKA3bIBATh, YTO BCE 3TU U3MEHEHUS ObLIN
MIPEABOCXUINEHBI U KAKJI0E€ U3 HUX OyJIeT OTPAHUYEHO HEOOIb-
UM YHCJIOM KJIACCOB. ADXUTEKTYPHBII IUIAH BHECEHUA U3ME-

OWwu6KN NPOEKTMPOBAHNS 4YACcTO
IBNAIOTCA A0BOSbHO TOHKUMMN W
00BACHAIOTCA 3BONIOLMER, npu
KOTOpPOiA M0 Mepe peanuaauum
HOBbIX (DYHKLNA 1 BO3MOXHOCTEN
pa3paboTynkn 3abbIBAOT 0 CAe-
NaHHbIX paHee NpeanonoXeHusX.

®epHatgo [x. Kopbatn
(Ferrnando J. Corbaty)

HEHUI MOXKET OBITh COBCEM IIPOCTBIM: BKIIOUUTD B (DALUIBI IAHHBIX HOMEPA BEPCUH, 3a-
pE3EPBUPOBATH MO HA OYAyIIEE, CIIPOEKTUPOBATh (PAMIbl TAK, YTOOBI B HUX MOXHO
ObLIO JOOABUTDH HOBBIC TAOIMLBL U T. J. EC/IM NPUMEHAETCA I'€HEPATOP KOAA, APXUTEK-
Typa JOJIKHA IIOKA3BIBATh, YTO OH IOJJACPKUBAET BO3MOKHOCTb BHECEHUS IIPEIIIONA-
ra€MbIX M3MEHEHUM.
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NlepEKpECTHAS CCbUTKE O MEpaX B apXUTEKTYpE JOJKHBI GBITh OTPAKEHB CTPATEINH, KOTOpbIE
NOSBONSHOWUX He Orpannsugars  TOBBOJIAIOT MPOIPAMMKCTAM HE OrPAHMYMBATH HMEIOUIHICS Y
BOSMOXHOCTb BbIGOPA, CM. M04-  HUX BBIGOP PaHbIIE BPEMEHH. TaK, apPXUTEKTYPA MOXKET OIpe-
paspen «TwWaTenbHo BbIOUPANTE  I1eJIsITh, YTO BMECTO JKECTKO 3aKOJUPOBAHHBIX TECTOB if OyleT
BPeMA CBA3LIBAKNA» PA3AENa 5.3, ypyyvepsTHCS METOJI, OCHOBAHHBIN Ha IPOBEPKE TA6/IHIL, JaH-
Hble TA6/IMI] MOKHO XPAHUTh BO BHEIIHEM (paiiie, 4 HE BKIIO-

YaTh B IPOrPAMMY, YTO MO3BOJIUT BHOCUTh B HEE U3MEHEHUS 6€3 MEPEKOMITUISALINM,

O6LLee Ka4yeCTBO apXUTEKTYPbI

Xopormas crienu@UKAIUS APXUTEKTYPDI JO/DKHA OIUCHIBATH KIACChl CUCTEMBI, HHDOP-
MAaITUIO, CKPBIBAEMYIO KAXK/IBIM KJIACCOM, U OOOCHOBBIBATH IIPUHATHIE U OTBEPIHYTHIE
BAPHUAHTBI IIPOEKTA CUCTEMBL.

APXUTEKTYpPA JO/KHA OBITh IPOAYMAHHBIM KOHIENTYaILHBIM
MepekpecTHas cebinka O COOTHO- .
LIE€JIBIM, BKJIIOYAIOIMM HECKOJIBKO CITEHM(PUYECKUX JOIIOJIHEHUI.
LIeHNM aTpUOYTOB Ka4yecTsa CM. N . N
pasgen 20.1. [JTaBHBIA TE3UC CAMOM MONYJIAPHON KHUIH 1O pa3paboTtke 10
«Mu@uuecKnH 4em0BeKO-MECAI> IMIACUT, YTO OCHOBHOI IIPO6JIEe-
MO, XdPAKTEPHOM /I KPYIIHBIX CUCTEM, ABIAETCA NMOJAEPKAHNE UX KOHIENTYAIbHOM
nesocTHoCTH (Brooks, 1995). Xopomas apxXuTeKkTypa J0JDKHA COOTBETCTBOBATD IIPO-
6neme. Vzydass apXUTEKTYPY, BbI JIOJDKHBI UCTIBITBIBATD YIOBOJILCTBUE OT TOT'O, HACKOIBKO
€CTECTBEHHBIM U IIPOCTBIM KAXKETCA PEMIEHUE. BaM JJOIKHO Ka3aThCH, YTO PO6IEMA U
APXUTEKTYPA HEPA3PBIBHO CBA3AHBIL.

Bam cnesfyer 3HaTh, KAK ApXUTEKTYPd U3MEHSIACh BO BPEMsI €€ IPOEKTUPOBAHMS. Kax-
JI0€ U3MEHEHUE JJOJIKHO OBITh YETKO COIVIACOBAHO C OOIEH KOHLENIUEH. ADXUTEKTY-
pa He I0/DKHA OBbITh OXOKA Ha NPOoEKT O1o/keTa Konrpecca CIHA, npeycMaTpuBaio-
H_[I/Ifl pacxoanpl HA MEPOIIPUATHSA, ITOBBIMIAIONINC ITOITYJIAPHOCTD YMHOBHUKOB.

Llenu apXUTEKTYPhl JO/LKHBL ObITh YETKO C(POPMYIUPOBAHEBL [IPOEKT CUCTEMBI, IJ14B-
HBIM TPEOOBAHUEM K KOTOPOU ABJAECTCA MOAU(PUIUPYEMOCTD, OyJET OTINYATHCSI OT
IIPOEKTA CUCTEMBI, KOTOPAs JIO/DKHA IIOKA3bIBATh BHICOYANIIYIO IPOU3BOJAUTEIBHOCTD,
JIKE €C/IU 10 (PYHKLIIMOHAJIBHOCTH 00€ CUCTEMBI OYAyT OUHAKOBBL

B apxuTeKType AOJDKHBI OBITh OOOCHOBAHBI BAXKHEHIINE IIPUHATDHIE pelieHus. C IIofo-
3PEHUEM OTHOCHUTECH K OOOCHOBAHUAM U3 Pa3psid «Mbl BCEI[A TAK JC/IaAIU>. 3LECh
YMECTHO BCIIOMHHUTD OJJHY IIOYYHTEIBHYIO UCTOPHIO. beT XoTena NpUuroToBUTh TyLle-
HOE MSICO IO NPOCIABICHHOMY PELEITY, IEPEAABABIIEMYCs U3 IIOKOJIEHUS B IIOKOJIE-
HHE B CEMbE €€ MyKa AGyaa. AG/Tysl CKA3aJl, YTO €r0 MATh COJNMIIA KYCOK MSCA, IIEPYH-
J1a, 06pe3aIa €ro Kpas, YKI4IbIBaaa B TOPIIOK, 3aKPhIBAJIA M CTABWIIA B IyXOBKY. Ha Bompoc
Ber «3auemM o6pe3arb 06a kpas?> A6yl oTBeTWIL: «He 3Hal0, g Bceraa Tak jgenat Crapo-
1y y Mambl». OH ITO3BOHWI €11 1 YCIbIIATL: «He 3Ha10, IPOCTO 4 TaK BCeraa Aenand. Crnpomry
y TBOEI 0A6YyIKMW». A 6a6ymKa 3a4BMIa: «[JOHATHA HE UMEIO, TOYEMY BBl TAK JIEJIAETE.
S jenana Tak OTOMYy, 4YTO MOU IOPHIOK ObUI MaJIOBAT».

Xopomasg apxurekrypa [1O He 3aBUCHT HU OT IIaAT(OPMBI, HU OT A3bIKA. [TOXKayii, BbI
HE CMOXETE IIPOUTHOPUPOBATH CPEAY KOHCTPYUPOBAHUSA, OJHAKO MAKCUMAJIbHAA HE-
3aBHCHUMOCTb OT CPEJIbI ITIO3BOJUT BAM YCTOATH IMEPE] COOMA3HOM CO3/ATh CIUIIKOM
[IO/IPOOHYIO APXUTEKTYPY U M30€KATh PAOOTHI, KOTOPYIO JIYYIIIE€ BBIIOJIHATH BO BpEMS
KOHCTpyUpOBaHusl. ECii nporpamMma OpUEHTUPOBAHA HA KOHKPETHYIO IIAT(OPMY HUIH
JIOJDKHA OBITH pa3zpadOTaHa HA KOHKPETHOM SA3BIKE, 3TO IPABHUJIO HEAKTYAJIbHO.
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IIpu pa3zpaboTKe APXUTEKTYPHBL CIeAyeT COOMIOAATh OAIAHC MEXIY HEJOCTATOYHBIM U
YPE3MEPHBIM OIIPEJEICHUEM CUCTEMBL HM HA KaKylO 4aCTb aPXUTEKTYPBI HE CIEAyeT
06pamarb 60IbIIE BHUMAHNA, YEM OHA 3ACIYKUBAET; HE CIEAYET PA3Pa0ATHIBATD OJHY
4aCTb B yIIepo APYrod. ADXUTEKTYPA JO/DKHA OTPAKATD BCE TPEOOBAHUS, HE BKIIOYAs
HEHYXHBIX 3JIEMEHTOB.

B apXuTEKTypE JIOJDKHBL OBITH SBHO OIPEEIEHBl O6IACTH PUCKA, YKA3AHBI €I'0 IPUYH-
HBI ¥ OIIMCAHBI JEHCTBUA 110 CBEJICHHUIO PUCKA K MUHUMYMY.

ApXUTEKTYPa JOJDKHA BKIIOYATh ONMMCAHUA CUCTEMBI C PA3HBIX TOYEK 3peHus. [Tmanbl
JJOMA BKJIIOYAIOT MO3TAKHBIN IUIAH, IJIAH MEPEKPBITUI, JJIEKTPUIECKUE CXEMBL U T. [I.
KauectBo apxuTekTyphl I1O TaxKe NOBBICUTCH, €CIM BKIIOUYUTL B HEE ONMCAHUA Pa3-
HBIX B3IJIAZIOB HA CUCTEMY, KOTOPBIE MTO3BOJIAT HANTU OIMUOKA M IIOMOTYT IPOIPAMMHU-
CTaM IOJHOCTBIO NOHATh NpoekT cucteMsl (Kruchten, 1995).

HQ.KOHCL{, QJICMCHTBI APXUTCKTYPHI HC JOJIKHBI BBISBIBATH Y BAC YYBCTBO HCIOBKOCTH.
B apxXuTEKTYpy HE CJIEAYET BKIOYATb YTO-TO TOIBKO JJISI TOTO, YTOOB! YIOJUTh HAYA b~
HUKY. ADXUTEKTYPA HE IO/DKHA BKIIOYATh HUYETO, YTO OBITIO 6Bl TPY/IHO MOHATH. IMEHHO
BBHI 6y/ICTE IPETBOPATD €€ B JKU3Hb — KaK JK€ BBl €€ PEATN3YeTe, eCTH He 6yaeTe B Hel
pazéuparbcs?

KOHTpONbHbIN CNUCOK: apXUTEKTypa

Cnepyrowinii CNMCOK BOMPOCOB MO3BOMSAET CAenaTtb BbIBOL O

KayecTBe apXUTeKTypbl. OTOT CMMCOK He SBNAETCA MCYepnbl- http://cc2e.com/0337
BalOLLMM PYKOBOLCTBOM MO NMPOEKTUPOBAHUIO apXUTEKTypbl —

3TO MparmMaTuyHbIn CNOCO6 OLIeHKW TOro, YTO Bbl MOSly4YaeTe Ha NPOrpaMMUCTCKOM
KOHLe nuiieBon uenu paspaboTtku MNO. Ncnonb3yiiTe ero Kak OCHOBY AN CO3A4aHUsA
COBCTBEHHOrO KOHTPONbHOrO cnucka. Kak n B crnyyae aHanorm4yHoro cnucka sornpo-
coB 0 TpeboBaHuAX, Npu paboTe Hag HedopMasnbHbIM MPOEKTOM HEKOTOPbIE BOMPO-
Cbl 6yAyT HeakTyalbHbl, OQHAKO Npu paboTe Hap 6onee KpynHbIM NPOEKTOM 60Jib-
LUIMHCTBO M3 HWX NMPUrOAUTCS.

Cneuundmyeckme acnektbl apXuTeKTypbl

Q fcHo nu onmcaHa obLias opraHm3dauus nporpammbl? BkniovaeT nu cneundmka-
UMs rpaMoTHbIN 0630p apXMTEKTYpbl U ee 060CHOBaHue?

O ApekBaTHO NM onpefefieHbl OCHOBHblIE KOMMOHEHTbI NMPOrpamMmsbl, UX 061acTu

OTBETCTBEHHOCTW W B3auMOJENCTBME C APYrMMU KOMMOHEHTammn?

Bce nu dyHKUMKM, yKa3aHHble B crneuuduKauum TpeboBaHWIi, peanuayroTca pa-

3YMHbIM, HE CAWLLKOM 6O0MIbLUMM W He CIIMLLKOM MasbiM, YUC/IOM KOMMOHEHTOB?

MpvBeaeHo N onucaHve cambliX BaXHbIX KaccoB U MX 060CHOBaHWEe?

MpuBeaeHo Ny onucaHWe opraHu3aumun AaHHbIX U ee 060CHOBaHWe?

MpuBedeHo nu onucaHve opraHusdaumn u cogepxanus 60?7

OnpepeneHbl N1 Bce BaXHble 6u3Hec-npasuna? OnucaHo N X BIAUSHWE Ha

cuctemy?

Onucana nu ctpaterus npoektuposanus GUI?

Cpenan nu GUI MofynbHbIM, YTOGbI €r0 U3MEHEHWSA HE BAMSANN HA OCTaBLUYOCH

YacTb nMporpammbl?

Q [puBedeHO Nu onucaHWe cTpaTeryn BBOAA-BbIBOAA AaHHbIX U ee 060CHOBaHWE?

[y iy | O

[y )
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VKasaHbl N1 OLEHKU CTEeMneHu UCMONb30BaHUSA OrpaHUYEeHHbIX PECYpPCOB, Takmx
Kak MOTOKM, coeauHeHusa ¢ B, neckpunTopbl, NPOnyckHasi CMOCO6HOCTL CeTn?
lMpuBeneHo M onucaHue cTpaTerMu ynpaefieHUs TakuMu pecypcamu u ee 060-
CHOBaHue?

OnucaHbl N TpeboBaHUS K 3aLUULLEHHOCTU apXUTEKTYPbI?

OnpepensietT nu apxuTekTypa TpeboBaHUs K 06bemy U ObICTPOLENCTBUIO BCEX
KnaccoB, MoAcUCTEM U (QYHKLMOHANbHBIX 06nacTein?

OnucbiBaeT M apxuTeKTypa cnocod SOCTUXEHUS MacLUTabUPyeMOCTU CUCTEMBI?
PaccmoTpeHbl M BONPOChbl B3aMMOAENCTBUS CUCTEMbI C APYTUMU CUCTEMAMMU?
OnucaHa nn cTpaTterns MHTepHauuoHanusauuu/nokanmsaumm?

OnpepgeneHa N1 cornacoBaHHas cTpatervs o6paboTku oLwM60oK?

OnpegeneH nu nNoaxoA K 0TKa30yCTOMYMBOCTW CUCTEMbI (€Cnn 3TO TpebyeTtcs)?
MoaTBepXAeHa M BO3MOXHOCTb TEXHUYECKOW peanv3auum BCeX YacTel CUCTEMbI?
OnpepgeneH N NOAxoA K peanv3aumy U36bITOYHOW (PYHKLMOHANBHOCTN?
MpUHATBI 1 HEOOXOAMMbIE PELUEHUS OTHOCUTENBHO «MOKYMKM WM CO3L4aHus»
KOMMOHEHTOB CUCTEMbI?

OnucaHo nu B cneunduKaummn, Kak NoBTOPHO MCMONb3yeMbI Kof O6yaeT aganTu-
pOBaH K Opyrum acrnektaM apxuTekTypbl?

CMOXET N apxuTeKTypa afanTupoBaTbCA K BEPOATHbIM U3MEHEHUSM?

ObLee Ka4eCTBO apXUTEKTYPbI

Bce nu TpeboBaHMs OTpaxeHbl B apXuTekType?

flBnseTcs nu Kakaa-HMbyab 4acTb CUCTEMbl YPE3MEPHO WM He[oCTaToOYHO Npo-
pa6oTtaHHON? 3afaHbl N IBHblE OXMAAHWS MO 3TOMY nosopy?

FlBNSETCA M BCSA apXuTeKTypa KOHUENnTyanbHO LeNIOCTHOW?

Hes3aBncum N BbICOKOYPOBHEBLIN MPOEKT CUCTEMbI OT NMIatopMbl U A3bIKa,
KOTOpbIA OydeT UCNOonb30BaH ANs ero peanudaummn?

YKasaHbl 1 MOTUBbI MPUHATUSA BCEX OCHOBHbIX PELUEHWIA?

YrooBneTBopsieT v Bac — nporpammucTa, KOoTopbii 6yaeT peann3oBbiBaTb CUC-
Temy, — paspaboTaHHas apxutekTypa?

3.6.

CKONbKO BpeMeHM crnepyeT NOCBATUTb
BbIMOJIHEHUIO NPeABapUTENIbHbIX YCTOBUIA?

MepekpecTHas ccbinka 06bem
BPEMEHU, HEOOXOAMMBIIA Ans pa-
60Tbl Hap npeABapuUTEbHbIMI
yCcnoBnammn, 3aBUCUT OT TuMa
npoekta. 06 agantauun npeasa-
PUTENbHBIX YCNOBUIA K Cneundu-
4eCKOMy MpPOeKTy cM. pasgen 3.2.

Bpewms, yxopdiiee Ha onpeneneHue npooaeMbl, BHIPA6OTKY Tpe-
60BAHUI U IPOEKTUPOBAHUE APXUTEKTYPHI 11O, 3aBUCUT OT
OCOOGEHHOCTEN MPOEKTA. Kak MPaBUiIo, ECIU IPOEKT PA3BUBA-
ercs 6e3 npobieM, paboTa Hafl TPEOOBAHUAMU, APXUTEKTYPOI
U IPEABAPUTENBHBIM INIAHUPOBAHUEM TtoriomaeT 10-20% ycu-
mnn u 20-30% spemenu (McConnell, 1998; Kruchten, 2000). Ot
MOKA3aTENU HE BKIIOYAIOT 3aTPATHl HA JIETATBHOE MPOEKTHUPO-
BAHME — OHO SIBJIAETCH YACTBIO KOHCTPYUPOBAHUA.

Ecnu Tpe6OBaHMA HECTAOUIbHBI U BBl PpA0OTAETE HAJL KPYITHBIM (DOPMAJIBHBIM IIPOEKTOM,
TO JUIA PELMEHUs NPOOIEM C TPEOOBAHUAMH, KOTOPBIE OYAYyT OOHAPYKEHBI HA PAHHUX
3Tanax KOHCTPYMPOBAHUSA, BAM, BEPOATHO, TOHAJOOATCA YCIYIU CIELUANINCTA IO aHa-
JIA3y TpeOOBAHMI. [TPEyCMOTPUTE KOHCYIBTAIIMN C HUM M BBIIEJTUTE €My BPEMSA HaA pe-
BU3MIO TPEOOBAHUIT — U IIPUTOAHAA /1A PAOOTHI BEPCUA TPEOOBAHUI B BAIIUX PYKaX.
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Ecin Tpe6OBaHUA HECTAOMIbHBL U Bbl padoraere Haj HEOONbIIUM HE(MDOPMAIbHBIM
IIPOEKTOM, BaM, HABEPHOE, IIPUJETCA PEIIATh IPOOIEMBI C TPEOOBAHUSAMU CAMOCTOS-
TEJIbHO. BhIIEINTE BpEMs HA IPAMOTHOE ONPEAEIECHUE TPEOOBAHUM, YTOOBI UX U3MEH-

YHUBOCTbh KaK MOKHO ciabee MOBIUsIA HA KOHCTPYHPOBAHMC.

Kaxkum 6Bl IPOEKT HU OblI — (POPMATBHBIM HIU HEPOPMAIb-
HBIM, — €CJIM TPeOOBAHNA HECTAOUIBHBI, PACCMATPHUBANTE pa-
60Ty Ha/l HUMU KaK OTJIEIbHBIN NPOEKT. OLICHUTE BPEMSI, HYXK-
HOE /I BBITOTHEHHUS OCTABIIENCS YACTH IPOEKTA, ITOCIIE 3aBEP-
IIEHUS pabOThl HAJ TPEOOBAHUAMU. DTO PA3YMHO: TPYHO OKH-

MepekpectHas ccbinka O noaxo-
[ax K M3MeHeHWsM Tpe6oBaHuii
CM. nogpasgen «4to fenatb npu
M3MEHeHN TpeboBaHNil BO Bpe-
M$i KOHCTPYMPOBAHUS Nporpam-

MbI?>» paszgena 3.4.
JIATh, YTO BbI CMOKETE COCTABUTH I'PAPUK PAOOTHI JJO TOTO, KAK

6yIeTe 3HATh, YTO CO3AA€ETE. IIPEJCTABBTE, YTO BAC XOTAT HAHATD

JUIsL CTPOUTENBCTBA IOMA. 3aKA3YMK I'OBOPHUT: «CKOJIBKO OY/IET CTOUTD Balia padora?’»
Bl 060CHOBAHHO CIIPANIMBAETE: «YTO MHE HY)KHO MOCTPOUTB?>, HA YTO 3aKA34YUK OT-
BEUaeT: <l HE MOTY CKa3aTb BAM, HO CKOJIBKO 3TO OYAET CTOUTB?> YTO BBl CHENAETE?
TTONpOMAETECh € 3aKA3YMKOM M OTIPABUTECDH JJOMOIL.

SICHO, YTO KIMEHTHI HE MONPOCAT BAC NPETBABUTD UM CUET, IIOKA HE PACCKAXKYT, KAKOM
JOM H4J10 IOCTPOUTD. FIM HE HY’KHO, YTOOBI BBl IIPUIIIH C JOCKAMH, MOJIOTKOM M I'BO3-
JAMU 1 Ha49aJId TPATUTDH UX JIEHBIH JO TOTO, KAK APXUTEKTOP 3aABEPHIUT PAabOTy HaJl
yepTexxaMu. OIHAKO JIIOAH, KAK MIPABUJIO, PA3OUPAIOTCA B co3fanuu I1O Xyxe, yeM B
JIECTHUIIAX U JBEPHBIX IIPOEMAX, IIO3TOMY BAIIM KIUEHTBI MOTYT HE CPA3y IOHATD, IOYEMY
BBl XOTUTE CAAENATb BHIPAOOTKY TPEOOBAHUI OTAEIBHBIM MPOEKTOM. BO3ZMOXKHO, BaM
NPUAETCA OOBACHUTL UM IPHUYHMHBI 3TOTO.

Beizenas BpeMs Ha MPOEKTHPOBAHHUE apXUTEKTYPHI 10, MOCTymaiTe TaK Xe, KaK U IIPHU
BbIpaboTKE TpeboBaHuil. Eciu Haj gaHHBIM THUIIOM ITO BBI €lje HE pabOTAIH, BBIICIN-
Te 6OMBIIE BpeMEHHU. YOeUTECh, YTO BPEMS HA CO3/IaHHE KAaYeCTBEHHOI apXUTEKTYPHI
6YJIET BBIJICIEHO HE B yIIEPO APYIUM 3TAmaM. ECIM HY)KHO, CIETANTE OT/IENBHBIM IIPO-
€KTOM U pabOoTy HAJ, ApXUTEKTYPOI.

JononHuTenbHble pecypchbl

Hipke 51 NpUBEN CIIUCOK PECYPCOB, MOCBANCHHBIX PaboTe HaJ

http://cc2e.com/0344
TPeOGOBAHUAMU.

Brbipa6oTka Tpe6oBaHuii

B cieyiomux KHUrax Bbl HAHJIETE ropaso 60see noapoOHYIO
UHQPOPMALUIO O BbIPAOOTKE TPEOOBAHUM.

Wiegers, Karl. Software Requirements, 2d ed. Redmond, WA: Microsoft Press, 2003.
B 3TOM PaKTHYECKOM PYKOBOZICTBE OIHCBIBAIOTCS BCE JJETAIN BRIPAGOTKHU TPEOOBAHMIA,
B TOM 4YHCJIE CO0Op MH(POPMAIIMU O TPEOOBAHUAX, UX aHAIN3, COCTABJIEHUE CIIEIU(DU-
KallUM TPEOGOBAHMH, MPOBEPKA TPEOOBAHUI U YIIPABIECHUE HMU.

http://cc2e.com/0351

Robertson, Suzanne and James Robertson. Mastering the Requirements Process. Reading,
MA: Addison-Wesley, 1999. Xopomasa ansrepHatusa Kanure Kapma Burepca, opueHTH-
poBaHHAA HA 60JIEE MTOAIOTOBIEHHBIX CHEIUATIUCTOB IO BHIPAOOTKE TPEOOBAHUI.

Gilb, Tom. Competitive Engineering. Reading, MA: Addison-Wesley,

. . http://cc2e.com/0358
2004. B 3TO¥ KHUI'E PACCMATPUBAECTCA A3BIK TPEOOBAHMN [WI- P
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0a, u3BeCTHBIN Kak «Planguage». Kpome TOro, B HEM ONMUCHIBAETCA CIENU(PUUECKUI
nozaxoz I'ninda K paspaboTke TpeObOBAHUH, TPOEKTHPOBAHUIO, OIIEHKE POEKTUPOBAHUS
1 3BOJIIOIIMOHHOMY YIIPABJIEHHUIO IPOEKTOM. 3aIPY3UTh KHUTY MOKHO ¢ Web-caiira Toma
I'mn6a no agpecy wwwgilb.com.
IEEE Std 830-1998. IEEE Recommended Practice for Software Requirements Specifications.
Los Alamitos, CA: IEEE Computer Society Press. DTOT JOKYMEHT NPEACTABISIET COOOM
pykosoacTBo IEEE-ANSI 1o cospanuio crienuuranyuii tpe6osanuii Kk [10. B nem onu-
CBIBAIOTCA 3JIEMEHTBI, KOTOPBIE CIeyeT BKIIOYATb B JOKYMEHT CHELUMUKALUH, U PAC-
CMATPHUBAIOTCSA HEKOTOPBIE AJIBTEPHATUBHBIC BAPUAHTHL
Abran, Alain, et al. Swebok: Guide to the Software Engineering Body
http://cc2e.com/0365 of Knowledge. Los Alamitos, CA: IEEE Computer Society Press,
2001. B aTOM pYKOBOJCTBE IPHUBEJCHO MOAPOOHOE ONHUCAHUE
BBIPAOOTKU TpeboBaHU K I1O. 3arpy3utb €ro MoxxHo ¢ Web-caitta www.swebok.org.

Hwuxe YKa3aHblI XOPONUINEC AJIBTCPHATHUBBI HA3SBAHHBIM KHUT'AM.

Lauesen, Soren. Software Requirements: Styles and Techniques. Boston, MA: Addison-Wesley,
2002.

Kovitz, Benjamin L. Practical Software Requiremenis: A Manual of Content and Style.
Manning Publications Company, 1998.

Cockburn, Alistair. Writing Effective Use Cases. Boston, MA: Addison-Wesley, 2000.

Pa3paboTka apXuTeKTypbl

B nocnennue HECKOIBKO JIET OBLIO OIIYOJIMKOBAHO MHOI'O KHHUI,
MOCBAIICHHBIX Pa3paboTKe apXuTeKTypsl I10. OpHuMu U3 j1yd-
LIMX g CUUTAIO CJIEAYIONIHUE.

http://cc2e.com/0372

Bass, Len, Paul Clements, and Rick Kazman. Software Architecture in Practice, 2d ed. Boston,
MA: Addison-Wesley, 2003.

Buschman, Frank, et al. Pattern-Oriented Software Architecture, Volume 1: A System of
Patterns. New York, NY: John Wiley & Sons, 1996.

Clements, Paul, ed. Documenting Software Architectures: Views and Beyond. Boston, MA:
Addison-Wesley, 2003.

Clements, Paul, Rick Kazman, and Mark Klein. Evaluating Software Architectures: Meth-
ods and Case Studies. Boston, MA: Addison-Wesley, 2002.

Fowler, Martin. «Patterns of Enterprise Application Architecture». Boston, MA: Addison-
Wesley, 2002.

Jacobson, Ivar, Grady Booch, and James Rumbaugh. The Unified Software Development
Process. Reading, MA: Addison-Wesley, 1999.

IEEE Std 1471-2000. Recommended Practice for Architectural Description of Software-
Intensive Systems. Los Alamitos, CA: IEEE Computer Society Press. DTOT JOKYMEHT sBJIs-
ercsa pykoBogcTsoM IEEE-ANSI o cozganuio crenuduKanuil apxurekrypst I10.
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O6wwme nopxopbl k paspabotke MO

M3/1aHO MHOT'O KHHT, ITOCBSIIICHHBIX PA3HBIM ITOAXO/AM K BBIIIOJ-
HEHHIO MPOrPAMMHBIX ITPOCKTOB. B OIHUX pacCMATPUBAIOTCS 6O- http://cc2e.com/0379
JIEE TIOCTIC/IOBATEIILHBIC TIOAXO/IBI, B APYTHX — GOJICE NTCPATHBHBIC.

McConnell, Steve. Software Project Survival Guide. Redmond, WA: Microsoft Press, 1998.
B 3101 KHUTE PACCMOTPEH OIMH KOHKPETHBIN CITIOCOO BBIMOJHEHUS MTPOEKTA, OJYED-
KUBAIOIUI OOAYMAHHOE 3a0JIATOBPEMEHHOE IIJIAHUPOBAHUE, BEIPAOOTKY TPEOOBAHUI
1 paboTy Ha/l APXUTEKTYPOH, 34 KOTOPBIMH CJIEJYET TIIATEIbHOE BBIIIOJHEHUE MTPOEK-
Ta. Takoi NMOAXO/ OGECNIEYNBAET JOATOBPEMEHHYIO IIPEACKA3YEMOCTh (DUHAHCOBBIX U
BPEMEHHBIX 3aTPAT, IMTO3BOJIAET CO3/1aBATh BBICOKOKadeCcTBEHHOE 1O 1 XapakTepusy-
€TCA YMEPEHHOHN THOKOCTBIO.

Kruchten, Philippe. The Rational Unified Process: An Introduction, 2d ed. Reading, MA:
Addison-Wesley, 2000. B 31011 KHUI'€ IPELCTABICH «APXUTEKTYPHO-LECHTPUYECKUI U OII-
pEeaEeTsIEMBIIT MOZIENBIO MCIIOMB30BAHMA» ITOIXO/ K BBIIIOJHEHUIO TPOEKTOB. Kak u B
«Software Project Survival Guide», 31ech 0COO0€ BHUMAHUE YACIACTC IIPEABAPUTEIb-
HBIM JICHCTBUAM, OOECIIEYNBAIONTUM BBICOKYIO JJOJTOBPEMEHHYIO ITPEACKA3yEeMOCTh (DH-
HAHCOBBIX U BPEMEHHBIX 3aTPAT, YMEPEHHYIO I'HOKOCTh PAOOTHl U CIIOCOOCTBYIOT CO-
3/JAHUIO BEICOKOKa4eCTBEHHOTO [10. B HEKOTOPBIX ACMEKTAX 3TOT MO/AXO/] CJIOKHEE, YEM
onucanHele B «Software Project Survival Guide» u «Extreme Programming Explained:
Embrace Change».

Jacobson, Ivar, Grady Booch and James Rumbaugh. The Unified Software Development
Process. Reading, MA: Addison-Wesley, 1999. 3necp npejcrasieHo 6oiiee riybokoe 06-
CyXJaeHHuE TeM, paccMarpusaeMblX B «The Rational Unified Process: An Introduction»,
2d ed.

Beck, Kent. Extreme Programming Explained: Embrace Change. Reading, MA: Addison-
Wesley, 2000. Bek OIUCBIBAET BBICOKOUTEPATUBHBIN IIOAXO/, KOTOPBIN (POKYCUPYETCs
Ha UTEPATUBHOI Pa3zpaboOTKE TPEOOBAHUH K MPUIOKEHHUIO U €r0 MPOEKTOB B COYETA-
HUU C KOHCTPYUPOBAHUEM. TTOAXO «3KCTPEMAILHOTO MPOrPAMMUPOBAHUA> OOMAJAET
HEBBICOKO IONTOBPEMEHHOH MPEICKA3YEMOCTBIO, HO OOECTIEUNBAET BEICOKYIO TNOKOCT.

Gilb, Tom. Principles of Software Engineering Management. Wokingham, England: Addison-
Wesley, 1988. IToaxon I'nnba nperycMaTpuBaAET UCCIEAOBAHUE TTIABHBIX BOIIPOCOB LI~
HUPOBAHUS, BBIPAOOTKU TPEOOBAHUI U NPOEKTUPOBAHUS APXUTEKTYPHI HA PAHHHUX
3TANAX MPOEKTA U NOCIEAYIONIYIO HEIPEPBIBHYIO A4aNTAIUIO ITAHOB IIPOEKTA IO MEPE
MPOTpeCcca. DTOT MOJAXO/, XAPAKTEPUIYETCA JOITOBPEMEHHOU MPECKA3yeMOCTBIO U
BBICOKOI THOKOCTBIO, 4 CO3/1aBAEMBIE HA €TI0 OCHOBE MPUIOKEHUS OTIUYAIOTCS BBICO-
KHUM Ka4eCcTBOM. OH CJIOKHEE O/IXO/JJOB, OMMCAHHbBIE B «Software Project Survival Guide»
u «Extreme Programming Explained: Embrace Change».

McConnell, Steve. Rapid Development. Redmond, WA: Microsoft Press, 1996. B a1oit kuure
OMNUCAH UHCTPYMEHTAIBHBIN MOAX0/] K INTAHUPOBAHUIO TPOEKTA. MICOIB3ys NPECTAB-
JIEHHBIE B KHUI'€ MHCTPYMEHTDI, ONBITHBIN CHEUANUCT MO IJIAHUPOBAHUIO IIPOEKTOB
CMOKET CO3AaTh IUIAH, IPEKPACHO aJANTHPOBAHHBIA K YHHUKAJIbHBIM OCOOEHHOCTSAM
MIPOEKTA.

Boehm, Barry and Richard Turner. Balancing Agility and Discipline: A Guide for the Per-

Pplexed. Boston, MA: Addison-Wesley, 2003. B 3TOI KHUT€ UCCIELYETCA KOHTPACT MEXK-
JIy TUOKO¥ pa3zpaboOTKON U pa3pabOTKOM, OCHOBAHHOM Ha IUIAHUPOBAHUH. OCOOEHHO
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MHTEPECHDBI YEThIPE pasaena Iaasbl 3: «A Typical Day using PSP/TSP», «A Typical Day
using Extreme Programming», <A Crisis Day using PSP/TSP» u «A Crisis Day using Extreme
Programming». [71aBa 5 MOCBAIIEHA UCIOIb30BAHUIO PUCKOBAHHBIX MTOJXO/0B C IIENbIO
YPaBHOBEIHBAHUA I'MOKOCTH, YTO MOXKET CIIYKUTb PYKOBOACTBOM IIO BBIOOPY MEXKIY
I'HUOKUM METOJIOM HJIM METO/IOM, OCHOBAHHBIM HA IUTAHUPOBAHUU. B r71aBe 6 MPUBOAUTCSA
XOPOIIO COTAHCUPOBAHHAS EPCNEKTUBA. [Ipunoxkenue E BKIoUaeT NOAPOOHBIE OIBIT-
HBIE JIAHHBIE O I'MOKUX METOAAX Pa3pabOTKU.

Larman, Craig. Agile and Iterative Development: A Manager’s Guide. Boston, MA: Add-
ison Wesley, 2004. DTO OCHOBAHHOE Ha THIATEJIbHBIX UCCAEJOBAHUAX BBEJICHUE B I'UO-
KHE 3BOJIIOIIMOHHBIE CTHUINA PAa3pa00TKMA BKIIOYAET 0630p NMOAXON0B Scrum, Extreme
Programming, Unified Process u Evo.

KOHTPONbHbIN CNMCOK: NpefBapuTesibHbIe YCNOBUS

O VYcraHoBWAM NM Bbl TWM MPOeKTa, Hag KoTopbiM paboTae-

http://cc2e.com/0386 Te, U afanTUpoBanu N Bbl K HEMY CBOIi MOAX0A?

O [ocTaTto4HO N XOPOLLIO onpefenieHbl U [OCTaTo4HO Nn cTa-
6UnbHblI TPE6OBaHUA ANA Havyana KOHCTPyMpoBaHWA? (CM. KOHTPOSbHBIA CMMCOK
BOMPOCOB O TPeb6OBaHUAX).

0 [ocTaTo4yHO NN XOPOLLO OMpefeneHa apxvuTekTypa ANA Havana KOHCTpyupoBa-
HMA? (CM. KOHTPOMbHBIA CMMCOK BOMPOCOB 06 apXWUTEKTYPE).

Q PaccmoTtpenu nv Bbl Apyrve, YHUKasnbHble OS19 KOHKPETHOro mpoekTa hakTopbl
pvcka, YTO6bl OHWM HE CHVXanu 3PMEKTUBHOCTb KOHCTPYMPOBAaHNA?

Kno4yeBble MOMEHTbI

B IJ1aBHOI LEJIBIO NOATOTOBKU K KOHCTPYUPOBAHUIO ABJIACTCS CHIDKEHUE PUCKA. Yoe-
JUTECD, YTO IPOBOAMMAS BAMM IOAIOTOBKA CHIDKAET PUCK, 4 HE IOBBILIAET €rO.

B EIM BB XOTUTE Pa3pabaThIBATh BRICOKOKAYECTBEHHOE I1O, BHUMAHNUE K KAa4ECTBY
JIOJDKHO OBITh YaCTbIO Ipolecca pa3zpaborku 1O ¢ Hayana 10 KOHIA. BHMMaHuEe K
KAa4eCTBY B Ha4aJI€ IIPOLIECCA OKA3bIBAET HAUOO/IbLICE BIUAHUE HA UTOI'OBOE Kade-
CTBO NPHJIOKECHUS.

B OJHUM M3 ACNEKTOB NPOMECCUN MPOrPAMMUCTA ABJIAETCSA OOBICHEHNE PYKOBO/U-
TEJNIAM W KOJIJIETAM IIPolecca pa3paborku 10, B TOM 4MCIE BAXHOCTU 4JEKBATHOU
IOJI'OTOBKU K IIPOIPAMMMPOBAHHIO.

B IIpenBapUTesbHbIC YCIOBUS KOHCTPYUPOBAHUS B OOJIBIION CTENICHU 3ABUCAT OT THIIA
[IPOEKT4, HAJl KOTOPLIM Bbl PA0OTAETE: MHOI'ME IIPOCKTHI IIPU3BIBAIOT K UCIIOJb30-
BAHHUIO BBICOKOUTEPATHUBHOIO MOJXOA4, JPyrue — O60Jee NOCAEA0BATEIbHOIO.

B IIpu OTCYTCTBUHM I'DAMOTHOI'O ONPEJEIECHUSI IIPOOIEMBI BBl MOXKETE HA ITAINIE KOH-
CTPYUMPOBAHUSA NOTPATUTb CUJIBI HA PELUIEHUE HEBEPHOU IIPOOJIEMBL

B Eciu He IpOBEJEeHA a[IeKBATHAS BBIPA0OOTKA TPEOOBAHUI, BB MOXKETE YIIyCTUTD BAXK-
HbIE JieTanu npoodiembl. Mi3mMeHeHus TpebOBAHUI TOCAE KOHCTPYHPOBAHUA 0OXO-
garcsa B 20—100 pas gopoxe, 4eM Ha NPEABIAYIIUX ITANAX, IO3TOMY IIepe]l Hada-
JIOM HPOI'PAMMHUPOBAHUA OOA3ATEIBHO YOEAUTECH B IIPABUIBHOCTU TPEOOBAHUII.
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B EcIM HE NPOBEAEHO a[IEKBATHOE MPOEKTUPOBAHUE APXUTEKTYPEI, BO BPEMS KOHCT-
PYHUPOBAHUS BBl MOXKETE PEHIATH BEPHYIO MPOBIEMY HEBEPHBIM CIOCO60M. ITo Mepe
HAIMCAHUS KOJIA JUII HEBEPHOM APXUTEKTYPHI 1IeHd U3MCHCHHUH APXUTEKTYPBI BO3-
pacraert, Tak 4TO MEpE]] HAYaJIOM MPOTrPAMMUPOBAHUSA BbI JJOIKHBI IPOBEPUTDH U
NIPABUIBHOCTb APXUTEKTYPBHL

B BbI60p MOAXO/12 K KOHCTPYUPOBAHUIO JIOIKEH OIPEACTSITHCS IPUHATBIM ITOXOI0M
K MPE/IBAPUTEIBHBIM YCJIOBUSAM KOHCTPYUPOBAHUSL.



FrMMABA 4

OCHOBHbIe peLueHUs, KOTopble
npuxoanTcs NMPUHUMaTb
NPU KOHCTPYUPOBaHUMN

CopepxaHue
http://cc2e.com/0489 B 4.1. Bei6op A3bIKa TPOTPAMMUPOBAHUSA
B 4.2. KOHBEHIIMN NIPOTPAMMHUPOBAHUA
B 4.3. BonrHbBI pa3BUTHUA TEXHOIOTUNA
|

4.4. BeI6OP OCHOBHBIX METOJMK KOHCTPYHMPOBAHUA

CBsizaHHble TeMbl

ITpeBapUTENbHBIC YCIOBHUS: T71aBa 3

Omnpenenenue tuna 10, Ha/L KOTOPBIM BBl paboTaere: pasjen 3.2
Biusitnue pazmepa nporpaMMmbl HA €€ KOHCTPYUPOBAHHE: T1aBa 27

VipasieHue KOHCTPYUPOBAHUEM: I71aBa 28

IMpoexruposanue I1O: raaser 5-9

Kak TOJBKO BBl YOEAWINCH, YTO AJCKBATHBIN (PYHJAMEHT JUIsI KOHCTPYUPOBAHUS IIPO-
IpaMMBI CO3/1aH, (POKYCOM MOATOTOBKM CTAHOBATCS PEMEHU, 601e€e CrieU(DUIHBIE [T
KOHCTPYUPOBAHUS. B 171aBe 3 Mbl OO6CYIUIN IIPOIPAMMHBIC SKBUBAJCHTBl YEPTEKEN U
paspemeHnit Ha KOHCTPynpoBaHue. Kak npasuiio, y IporpaMMHUCTOB HET OCOOOTO KOH-
TPOJIA HA/L ITUMHU MOATOTOBUTENBHBIMU ACHUCTBUAMHU, ITOITOMY IJIABHON TEMOI ITIaBbI
3 ObUIA OIICHKA TOTO, C YEM IIPUXOAUTCS pabOTATh B HAYAIE KOHCTPYUPOBAHUS. DTA
IJ14BA IIOCBAIEHA TEM ACIEKTAM IOAIOTOBKH, 34 KOTOPBIE IIPAMO WJIU KOCBEHHO OTBE-
YAIOT OTZAEJIbHBIE IIPOI'PAMMHUCTDBI U TEXHUYECKUE PYKOBOAUTENIN IIPOEKTA. MbI pAaCCMOT-
pUM BBIOOP CHENUPUUECKUX UHCTPYMEHTOB M HETIOCPEJCTBEHHYIO MOJATOTOBKY K pPa-
60Te Ha/l TPUTOKEHUEM.

Eciu BBl JyMa€Te, 94TO YK€ JOCTATOYHO 3HAETE O MOAIOTOBKE K KOHCTPYUPOBAHUIO,
MOJKETE CPa3y HEPENTH K IJIABE 5.
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4.1. Bbl60p A3bIKa NporpammumpoBaHus

H3baenas pasym om 6cetl HeHYICHOL pabomol, XOPouLas HOMAYUs N0360AEN CO-
cheoomouumsca Ha 60nee CIONCHBIX NPOONCMAX U 6 KOHeUHOM cueme nosoiiaem
uHmeniexm wenosewecmeda. /1o noaereHus apadckoli Homayuu YMHoxceHue 6oiio
BECHMA CNONCHBIM, G OCNCHIUE OANCe UCIbIX HUCe MPEeOOBANIO YCUNULL BEOYVULUX M-
MeMAMUK0E. BOIMOICHO, HUHINO 8 COBPEMEHHOM MUpPe He CMOo210 Obl YOUBUMb 2he-
YeCKO20 MAMEMAMUKA CUNLHEe, HeM MO, 4O DOILUUHCINGO e6PONeLiles Ymerom
0enums KpynHoie 4ucada. Dmo noxazanocs 0v. emy abCoitOmHO HeGOIMONCHBIM...
JIezkocmb 8bINONHEeHUS ONePayli Hao 0eCAMUUHBIMU OPOOAMU — NOUIMU CEePXT-
ecmecmeerHulll Pe3yumanm nocmeneHHozo0 OOHAPYICeHUS OMIAUNHOL HOMAUUU.

Anvgppeo Hopm Yatimxeo (Alfred North Whitebead)

SI3BIK TPOIPAMMHPOBAHUS, HA KOTOPOM OVZIET PEATU30BAHA CUCTEMA, 3ACTYKUBACT
GOJIBITIOrO BHUMAHUSA, TAK KaK BBl 6yZETE MOTPYKEHBI B HETO C HAYalIa KOHCTPYUPOBA-
HUS IPOTPAMMEI /IO CAMOTO KOHIIA.

VccneoBaHUS TIOKA3AIH, YTO BBIOOP S3BIKA MPOrPAMMHUPOBAHUS HECKOIBKUMU CIIO-
COOaMU BINSAET HA MPOU3BOAUTEABHOCTD TPY/A MPOTrPAMMHUCTOB M Ka4E€CTBO CO3/aBa-
€MOI'0 UMHU KO/A.

Eciy A3bIK XOPOWO 3HAKOM IPOrPAMMUCTAM, OHU PA6OTAIOT OOJIEE NPOU3BOAUTENBHO.
JlaHHbIE, TTOJlYyYEHHBIE IIPU ITIOMOIIU MOJIEIN OLcHKU Cocomo II, MOKAa3bIBAIOT, YTO IIPO-
I'PAMMHUCTBI, UCIIOJb3YIOLUE A3BIK, C KOTOPBIM OHU PadOTaIM TPU roja Win 60J1ee, Ipu-
MepHO Ha 30% 6osee IPOAYKTUBHBL, YEM IIPOI'PAMMUCTEL, OOIAJAIOMINE AHAIOIMYHbIM
OIIBITOM, HO U1 KOTOPBIX A3BIK AB/IAETCS HOBBIM (Boehm et al,, 2000). B 6oee panHeM
HUCCIIEAOBAHUY, IIPOBEACHHOM B IBM, 6bUI0 OGHAPYKEHO, YTO IPOI'PAMMUCTEL, OOIaja-
IOIHE OOI'aThIM OIIBITOM HCIIOJIb30BAHUSA S3bIKd IPOIPAMMUPOBAHUS, ObUIM OOJIEE YEM
BTPOE IIPOU3BOAUTENIBHEE IIPOrPAMMUCTOB, UMEIOMINX MUHUMAIbHBINA onblT (Walston and
Felix, 1977). (Paznuuus pe3yJasraToB JABYX MCCIELOBAHUN OOBACHAIOTCS TEM, YTO B MO-
genm Cocomo II 6os1ee TIATENbHO U30JUPYETCS BIUAHUE OTACAbHBIX (PAKTOPOB.)

[TpOrpaMMMHUCTBI, UCIIOJIB3YIOMINE A3BIKA BBICOKOTO YPOBHS, IOCTUT'AIOT OO-
i JIEE€ BBICOKOU IPOU3BOAUTEIBHOCTU U CO3/1AI0T OOJIEE KAUECTBEHHBIN KOJI, YEM

IIPOTIPAMMMUCTBEI, PAOOTAIOMIME C A3BIKAMU HU3KOI'O YPOBHS. YTBEPKAACTCS, YTO
npu paboTe € TAKUMU A3bIKAMH, Kak C++, Java, Smalltalk u Visual Basic, npoussogu-
TEIBbHOCTD TPY/IA IPOTPAMMUCTOB, A TAKXKE HAJIEKHOCTD, IPOCTOTA M MOHATHOCTD IIPO-
rpamMm B 5—15 pa3 BBbIIIE, YEM IIPH HMCHOJIb30BAHUN HU3KOYPOBHEBBIX A3BIKOB, TAKUX
Kak accemb6nep u C (Brooks, 1987; Jones, 1998; Boehm, 2000). M36aBUBIINCH OT HEOO-
XOJIUMOCTH IIPOBO/IUTD NPA3JHUYHYIO [IEPEMOHUIO KAXK/IBIA Pa3, KOIJIA ONEPATOP A3bI-
ka C genaer 1o, 4TO ObLIO 33J[yMaHO, BBl CAKOHOMUTE BpeMs. bosiee TOro, BBICOKOYPOB-
HEBBIE AA3BIKUA BBIPA3UTEIbHEE HU3KOYPOBHEBBIX. KaK/1as1 CTPOKA KO/IA BBIIIOIHAET 6O0JIb-
mu 00beM padoThL B Tabir 4-1 yKa3aHO TUIMYHOE OTHOLICHHUE (PYHKLIMOHAJILHOCTH
KOMaHJl HEKOTOPBIX fA3BIKOB K (DYHKIIMOHAJIBHOCTU ONEPATOPOB sA3blKa C. [TokazaTen,
MIPEBBIMAIOIMMUI 1, O3HAYAET, YTO CTPOKA KO/Id HA YKA3AHHOM SA3BIKE BBIIOIHAET OOJIb-
me paboTel, 4eM CTPOKa Koja Ha C.
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Ta6n. 4-1. CpaBHeHMe hyHKLMOHANbHOCTM ONEepPaToOpPOB BbICOKOYPOBHEBbIX A3bIKOB
¢ chyHKLMOHanbHOCTbIO onepaTtopos C

A3bIK DYHKLMOHANbHOCTbL ONEPaTOPOB B CPaBHEHUMU C s3blKoM C
C 1

C++ 2,5

Fortran 95 2

Java 2,5

Perl 6

Python 6

Smalltalk 6

Microsoft Visual Basic 4,5

Hcrounukm: «Estimating Software Costs» (Jones, 1998), «Software Cost Estimation with
Cocomo II» (Boehm, 2000) u «An Empirical Comparison of Seven Programming Languages»
(Prechelt, 2000).

HeKkOoTOopble SA3BIKHU JIYUIIE BBIPAKAIOT KOHILEHIIUU MPOrPAMMUPOBAHUS, YEM JIPYTHEC.
3/1eCh YMECTHO MPOBECTU MAPAJUIETb MEXK/Y €CTECTBEHHBIMU SI3BIKAMU — CKaXKEM, aH-
IJIMUCKUM — U A3bIKAMHU NPOTPAMMHUPOBAHUSA, TAKUMU Kak Java u C++. Msyuas ecre-
CTBEHHBIC A3BIKY, JIMHI'BUCTBL Canup 1 Yopd (Sapir and Whorf) BeiCKa3aiu IpeaIono-
JKEHME, YTO CIIOCOOHOCTb K Pa3MBIIUICHHUIO HAJl ONPEJEICHHBIMU UJICAMU CBSA3aHA C
BBIPA3UTEIBHOU CHUJION A3bIKA. COrnacHo runorese Canupa-yopda criocCOOHOCTD YEI0-
BEKa K OO/IyMBIBAHUIO ONPE/EICHHBIX MBICICH 3aBUCUT OT 3HAHUSA CJIOB, IPU TOMOIIU
KOTOPBIX MOKHO BBIPA3UTDb 3Ty MBIC/Ib. ECJIM BBI HE 3HAETE CJIOB, TO HE CMOXKETE BhIPA-
3UTh MBICJIb U, BO3MOXHO, faxke copmynuposats ee (Whorf, 19506).

HpOFpaMMI/ICTbI HCHBITBIBAIOT dHAJIOTUYHOC BJINAHUC ASBIKOB IPOT'PAMMHPOBAHUA.
«CHOBQ.», KOTOPBIC A3BIK IMPEAOCTABIACT IIPOTIPAMMMUCTY IJIA BBIPDAKCHUA MbICJ'ICI71, HC-
COMHCHHO, BJIUAIOT HA CII0CO6 UX BBIPAKCHUA, 4 BO3MOKHO, TAKE OIPCACIIAIOT, KAKNEC
MBIC/IM MOKHO BBIPA3UTH HA JAHHOM A3BIKC.

3a 0KA3aTEeNbCTBAMU BIUAHUSA, OKA3bIBAEMOTO A3BIKAMH IIPOIPAMMUPOBAHUSA HA MBIII-
JIEHUE NMPOrPAMMMCTOB, JAJIEKO XOAUTh HE HAO. TUNNYHAS UCTOPHUSA TAKOBA: «MBI MH-
CaJIu HOBYIO cucTeMy Ha C++, HO OOJBIIMHCTBO HAIIUX MPOrPAMMUCTOB HE UMEIU
0co60r0 onbITa paboTel Ha C++. PaHblile OHU KUCNI01b30BaAN Fortran. OHU IHCAIN KO/,
KOTOPBIA KOMIHUJIUPOBAICS Ha C++, HO HA CAMOM JIeJI€ 3TO ObUI 3aMaCKHPOBAHHBIN
Fortran. B utore onu 3acrasunu C++ aMyIUPOBATb HEJOCTATKHU A3bIKa Fortran (Takue
KaK OIIEPATOPHBl goI0 U ITOOANBHBIE JAHHBIC) U IIPOUTHOPUPOBAIN 6OTATBIH HAOOP
OOBEKTHO-OPUEHTHPOBAHHBIX BO3MOKHOCTEN Ct++». JaHHBIN (PEHOMEH HAOIONACTCS
B oTpaciu yxe MHOTO et (Hanson, 1984; Yourdon, 1986a).

OnucaHus 93blKOB
Hcropust pazpaboTK HEKOTOPBIX SA3BIKOB M UX OOIHUE BO3MOKHOCTH JJOBOJTBHO HHTE-

PECHBL Huxe TIPUBEICHBI OITMCAHUSA A3bIKOB, HauboJjee TIOMYJIAPHBIX B HACTOANICE BPEMSI.

Ada

BBICOKOYPOBHEBBIH A3bIK OOLIECIO HA3HAYEHUS, OCHOBAHHBIN Ha sA3bIKe Pascal. Paspa-
OOTaHHBIH NIOJ] TATPOHAKEM MHUHOOOPOHHI CIIIA, OH OCOGEHHO XOPOIIO NOAXOAUT JIJIs
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CO3/IaHUS BCTPOEHHBIX CUCTEM M CUCTEM, paOOTAIOMUX B PEAIbBHOM BPEMEHU. B A3bIKE
Ada ocob60€e BHUMAHME YyAEIACTCH A0CTPAKLMU JAHHBIX U COKPBITHIO MH(pOpMaLny, a
TAKOKE IIPOBOJJUTCS PA3TTUYME MEK/TY OTKPBITBIMU U 3AKPBITBIMU YACTIMH KKIOIO KIacca
u nakera. Hazsanue «Ada» 6bUIO IPHUCBOEHO A3BIKY B 4eCTh Azibl JIaseiic (Ada Lovelace)
— JKEHII[UHBI-MATEMATUKA, KOTOPYIO CYUTAIOT IIEPBLIM ITPOTPAMMUCTOM B MUpPE. CErogHs
sI3bIK Ada MCIIONB3YETCS IPEUMYIIECTBEHHO ISl PA3PA00TKU BOCHHBIX, KOCMUYECKUX
1 AaBUAITUOHHBIX CUCTEM.

Accembnep

Hu3KOypOBHEBBIN A3BIK, KaX/Idd KOMAH/LAd KOTOPOTO COOTBETCTBYET OJHOIM KOMAaHJE
KOMIIbIOTEPA. Benepcrsue 31oro accemonep crenududeH s OTACIbHBIX IPOLECCO-
pPOB — HAIpUMEP, /I KOHKPETHBIX IIpoLeccopos Intel nin Motorola. Accembiiep cuu-
TAETCA A3BIKOM BTOPOTO MOKOJEHUA. BONBIITMHCTBO NPOTrPAMMHUCTOB U30ETAIOT €T0 U
HCIIOb3YIOT, TOJAbKO €CJIU K OBICTPOAECHCTBUIO WIM KOMIIAKTHOCTU KOJA IIPOI'PAMMEBI
NPEAbABIAIOTCS ITOBBILIEHHBIE TPEOOBAHMS.

c

CpeHEYPOBHEBBII A3BIK OOIIEIO HA3HAUCHUS, IIEPBOHAYAIBHO TECHO CBSA3aHHBIN ¢ OC
UNIX. HekoTOpbIE CBOMCTBA (CTPYKTYPUPOBAHHBIE JJAHHBIE, CTPYKTYPUPOBAHHAS YIIPAB-
JIAIOMAsA JIOTUKA, MAIIMHHAA HE3ABUCUMOCTD U 60raThlil HA60Op ONEPATOPOB) JEAAIOT
€r'o IOXOKHUM H4 BBICOKOYPOBHEBBIN A3BIK. SI3bIK C TAKKE HA3BIBAIOT «[IOPTUPYEMBIM
A3BIKOM acceMOIIepa», MOCKOIbKY OH HE CTPOI'O TUIIM3UPOBAH, IOOIIPAET IPUMEHEHUE
yKasarTenen U aipecoB U MOJACPKUBACT HEKOTOPBIE HU3KOYPOBHEBBIE BO3MOKHOCTH,
TAKUE KAK MOOUTOBBIE ONEPALIUH.

Aspik C, pazpadoranneil B 1970-x xommnanueit Bell Labs, npeanazanadancs Aasd CUC-
TeM DEC PDP-11. Ha C 6pun Hantucansl OC, komnwigTop C u npunoxenus UNIX s
cucreMm DEC PDP-11. B 1988 r. i1 cucremaruzanuu C 6bul U3/1aH cranaapT ANSI, ko-
TOPBHIH B 1999 1. 6bu1 nepecMoTpeH. B 1980-x 1 1990-X 1T. sA3bIK C ObUI CTAHJAPTOM
«/1e-(PaKTO» B O6JIACTU PA3PAOOTKH MPOTIPAMM JJISI MUKPOKOMITBIOTEPOB U PAOOYMX CTAH-

ja8%0%8

C++

DTOT OOBEKTHO-OPUEHTUPOBAHHBIN A3bIK ObLI pazpaboTaH Ha 6a3¢ C B komnanuu Bell
Labs B 1980-x. COBMECTHUMBII C sI3bIKOM C, OH HO/JIEPKUBACT KIACCHI, ITOJIUMOPPU3M,
006pabOTKY UCKIIOYECHUM, MA6J0HBl U OOCCIICUNBAET OOJIEE HA/ICKHYIO IIPOBEPKY TU-
noB, yeM C. Kpome TOro, OH NpeJOCTABIAET PA3PA60TUUKAM HOTATYIO U 3(P(MEKTUBHYIO
CTAH/APTHYIO OGHUOIHOTEKY.

C#

DTa KOMOUHALIUSA OOBEKTHO-OPUEHTUPOBAHHOI'O SI3bIKA OOIEIO HA3HAUCHUS U CPE/bl
IPOIPAMMHUPOBAHUS pa3paboTaHa B Microsoft. C# UMEET CUHTAKCUC, IIOXOKUH HA CHH-
Takcuc C, C++ U Java, U BKJIIOYAET OOraThll HHCTPYMEHTAPUH, IOMOTIAI0IIUI pa3paba-
TBIBATH NPWIOKEHUS HA IaTdopmax Microsoft.
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Cobol

HarmoMuHaeT aHIVIMICKUI SI3bIK U ObLT padpaboran B 1959-1961 rr. st Hyx/ MuH-
o6oponsl CIIA. Cobol ClyXUT NPEUMYIIECTBEHHO Il pa3paboTKU OU3HEC-TIPUIOXKE-
HUI U JIO CUX 0P SIBJISIETCSL OJIHUM U3 CAMBIX IOITYJISIPHBIX SI3BIKOB, YCTYIIAs JTUIb Visual
Basic (Feiman and Driver, 2002). I[To Mepe pa3BUTHS SA3bIKA B HEM ObLId PEAIU30OBAHA
NOJ/IEPKKA JIOTIOJIHUTEIBHBIX MATEMATUUECCKUX (DYHKIUU U Psiia OOBEKTHO-OPUEHTHU-
POBAHHBIX BO3MOXXHOCTEHN. A66peBuarypa «Cobol» pacmugposeiBacTcs Kak «COmmon
Business-Oriented Language» (YHUBEPCAIBLHBIA A3BIK, ODUEHTUPOBAHHBIN HA KOMMEP-
YECKHE 33JA4N).

Fortran

B 3TOM NEPBOM BBICOKOYPOBHEBOM A3BIKE MPOTIPAMMHPOBAHUSA OBIIN MPEJCTABIEHDI
KOHIIENIIUH MTEPEMEHHBIX U BBICOKOYPOBHEBBIX IIUKJIOB. HazBanue pacmmnppoBbIBAET-
cs1 Kak «<FORmula TRANslation» (tpancaaTop (popmyin). Pazpa6orannsii B 1950-x, Fortran
IIpETEPIIE]I HECKOJIBKO 3HAYNTENbHBIX PEBU3UIL: TAK, B 1977 I. 6bU1a pa3paboTaHa Bep-
cus Fortran 77, B KOTOPOH ObLIA pEAIN30BAHA IOECPKKA 6JI0YHBIX onlepaTopos if-then-
else 1 MAaHUNYJIAIUEI Ha/l CHMBOJIBHBIMU CTPOKaMu. B Fortran 90 OblIN BKIIOUEHBL CPE-
CTBA PAbOTHI C MOJIb30BATENLCKUMU THIIAMHU JAHHBIX, YKA3ATEIAMH, KIACCAMH, 4 TAKKE
60raThI HA60P PYHKIMIA A1 pabOTHI C MACCUBAMMU. Fortran NpUMEHAETCA IIPEUMYIIIE-
CTBEHHO I Pa3pabOTKU HAYYHBIX U WHIKEHEPHBIX ITPUIOKEHUH.

Java

CHHTAKCHUC 3TOTO OO6BEKTHO-OPHUEHTUPOBAHHOTO A3BIKd, Pa3padboTaHHOTO Sun Micro-
systems, Inc., nanomunHaer C n C++. Java — maaTOPMEHHO-HE3ABUCUMBII A3BIK: UC-
XOJHBIN KOJ Java CHavyaaa IPeoOpasyeTcs B 6aNT-KOJ, KOTOPBIM MOKET BBIIIOJIHATHCS
Ha 000 m1aTdopMe B CPEJIE, U3BECTHOU KAK «BUPTYAJIbHAsS MAIIMHA», Java MIKPOKO
HCIIOJIB3YETCS VISl CO3aHUs Web-IIPpUIOKEHUH.

JavaScript

DTOT MHTEPIPETUPYEMBIA A3bIK CLIEHAPUEB MAJIO YEM CBA3dH C Java. Hame BCero ero
HCIIONIb3YIOT JIIl CO3/IaHMA KO/, BBIIOJHAIOMEIOCA Ha KIUEHTCKON CTOPOHE, HAIIPH-
Mep, VIS pa3pabOTKU HECIOKHBIX (DYHKLUH U HHTEPAKTUBHBIX NIPWIOKECHUN 11 Web-
CTPAHMIL.

Perl

DTOT A3BIK 0OPAOOTKU CTPOK OCHOBAH Ha C 1 HECKOMBbKUX yrunuTax OC UNIX. Perl wacto
HCIIOIb3YETCS I PEMICHUS 32/1a4 CUCTEMHOI'O a/IMUHUCTPHUPOBAHUS, TAKUX KAK CO-
3/1aHUE CLCHAPUEB COOPKU IIPOIPAMM, A TAKKE Il TEHEPALUU U OOPAOOTKU OTUYECTOB.
KpoMme Toro, Ha HeM co3gaiorT Web-npuioxeHus, Takue Kak Slashdot. AG6pesuarTypa
«Perl» pacmmdposeiBaeTcs Kak «Practical Extraction and Report Language» (npakru-
YECKUI A3BIK U3BIECYECHUN U OTYETOB).

PHP

DTOT A3BIK C OTKPBITBIM UCXO/IHBIM KOJIOM IIPEHA3HAYEH IS pa3pabOTKU CIIEHAPUEB
U UMEET MPOCTON CHUHTAKCHUC, MOXOKUN Ha CUHTAKCHUC A3bIKOB Perl, JavaScript, C u
obonouku Bourne Shell. PHP nopaep:xuBaeTcs BCEMU OCHOBHBIMU OC U CIIyKUT IS
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CO3aHU MHTEPAKTUBHBIX (DYHKLIMI, BBIIIOJHAIOMUXCA HA CTOPOHE cepsepa. PHP-kozx
MOJKET OBbITb BCTPOEH B Web-CTpaHULLbl AJIA IOJNIydeHus JOCTyNa K B/l 1 0TOOpakeHus
cojiepsKareiica B Hel nHpopmanuu. A66pesuartypa «PHP» nepBOHAYAIbHO pacmud-
poBbIBa1aCh Kak «Personal Home Page», Ho Teneps o3navaer «PHP: Hypertext Processor.

Python

DTOT UHTEPNPETUPYEMBINT UHTEPAKTUBHBIN OOBEKTHO-OPUEHTUPOBAHHDBIA A3BIK MO/ -
JEPKUBAET MHOKECTBO Cpel. Jame BCEro €ro UCIOb3yIOT AJI1 HAIMCAHUSA CLICHAPUEB
1 HeOonpmUX Web-IIPUIOKEHNH, OAHAKO OH NOJACPKUBAET U HEKOTOPLIE CPELCTBA,
IIOMOTaIOIIHE CO3/1aBATh H6OJEE KPYIHbIE MPOTPAMMBL

SaL

SQL (Structured Query Language, A3bIK CTPYKTYPHUPOBAHHBIX 3aIIPOCOB) «/1€-(PAKTO» SAB-
JIIETCS CTAH/IAPTHBIM A3BIKOM BBIIIOJHEHHS 3A1IPOCOB, OOHOBIECHUI PENAIIMOHHHBIX BJ]
U YIPABIECHUA UMH. B OTIMYME OT APYrUX A3BIKOB, ONMMCAHHBIX B 3TOM paszjene, SQL
ABJISIETCA «E€KIAPATUBHBIM SA3BIKOM», T. €. ONPEAEAET HE OCIEIOBATENIBHOCTD, 4 PE3YIIb-
TAT BBIIOJHEHHUSA HEKOTOPBIX ONEPALIUIL.

Visual Basic

Basic (Beginner’s All-purpose Symbolic Instruction Code, yHuBepcasbHasd CUCTEMA CUM-
BOJIMYECKOI'O KOAMPOBAHUA /Il HAUMHAIOINUX) — 3TO BBICOKOYPOBHEBBIN A3BIK, II€PBAs
BEPCHsI KOTOPOTO 6blIa pazpaboraHa B JapTMyTcKoM Kouteke B 1960-x. Visual Basic
— 3TO BBICOKOYPOBHEBAS OOBEKTHO-OPUEHTUPOBAHHAA BEPCUA Basic, mpeHasHaYeHHASA
JUIs1 BUBYIBHOT'O MPOIPaMMHUpPOBAHMs. M3HavanbHO Visual Basic 6bu1 pa3zpaboraH B
Microsoft i cozpanus npuwioxeHun Microsoft Windows. ITo3Hee B HEM 6bUIA pEAIn-
30BaHA NOAJIEPKKA HACTPOUKU Microsoft Office n Jpyrux npruioKeHu I 111 HACTOJIbHBIX
K, cozpanusa Web-mpuaoKeHUI U IPYrux Nporpamm. 1o oreHKaM 9KCIEPTOB B CAMOM
Havale nepBoro jgecarunerua XXI Beka Visual Basic ABIANCA CaAMBIM IIOIY/IAPHBIM A3bI-
KOM CpeJiil TpodecCHOHaNbHbIX pazpadoTuukos (Feiman and Driver, 2002).

4.2. KoHBeHUUU NporpammMupoBaHus

B BBICOKOKA4ECTBEHHOM IIPUJIOXKCHUU JIOJDKHA OBITh OYEBUHA

B MepekpecTHas ccbinka Moapo6-
CBA3b MEXKJIy KOHICITYTBHOM TIENOCTHOCTDIO aPXUTEKTYPBI M oo o cune koHgeHumil oM. pas-
€€ HU3KOYPOBHEBOI peanusanuen. Peanmns3anus JO/UKHA COOT-  penwl 11.3-11.5.
BETCTBOBATb BLICOKOYPOBHEBOU dPXUTEKTYPE U 00J1aJATh BHYT-
PEHHEN COIVIACOBAHHOCTBIO. B 3TOM M 3aK/II0YA€TCs CMBIC/I IPUHIIUIIOB KOHCTPYHUPO-
BAHUS, OIPEIE/AINX KOHBECHIIMY UMCHOBAHUSA [IEPEMEHHBIX, KJIACCOB, METOMOB, 4
Tarke (POPMATUPOBAHUA KOJA U O(POPMICHUSA KOMMEHTAPUEB.

ITpu pazpaboTKe CIOKHOM POrPAMMBL APXUTEKTYPHBIC IIPUHITUIIBI BHOCAT B IIPOIPAMMY
CTPYKTYPHBIH OQIaHC, 4 IPUHLMIIBI KOHCTPYUPOBAHUS — HU3KOYPOBHEBYIO I'dADMOHHUIO,
IIPU HUIMYUU KOTOPOM KAXKIBIA KIACC BOCIIPUHUMAETCA KAK HEOTbEMIIEMAS YaACTh 00-
mero miaHa. Jlrodas KpynHas IporpaMmma TpedyeT IPUMEHEHUSA KOHTPOJIUPYIONIEH
CTPYKTYPBI, YHU(PUIIMPYIOIIEH ACIEKTHI A3bIKA IPOIPAMMHUPOBAHUs. KpacoTa KpynHO
CTPYKTYPBI YACTUYHO 3AKII0YACTCA B TOM, KAK B €€ OTJEIbHBIX KOMIIOHEHTAX BbIPAXe-
Hbl OCOOCHHOCTH aPXUTEKTYPbL. be3d yHudukanuu sama nporpamMmma OygeT CMeChbIO
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HEOPEKHBIX BAPUALUI CTHJIA, 3ACTAB/AIOMINX IPUWIATATh JOIIOJIHUTEIbHbIE YCUINS
TOJIBKO I TOTO, YTOOBI MOHATD PA3INYUA B CTUIE KOJUPOBAHMSA, KOTOPBIX BIIOJHE
MOXKHO OBIIO U36€kaTh. OJJHO U3 YCJIOBUH YCIENTHOTO MPOrPAMMUPOBAHNA — YCTPa-
HEHUE HEHYKHBIX BAPHALIMI, IIO3BOJIAIONIEE COCPEAOTOUYUTHCA HA ACHCTBUTEIbHO HE-
OOXOAMMBIX Bapuanuax. CM. 06 3ToM nozapaszesn «[JIaBHbIM TEXHUYECKUI MMIIEPATHB
paspaborku I10: ynpasiaeHue CIOKHOCTBIO» pazjena 5.2.

YTO, €CIM Y BAC €CTh OTJIIMYHBIN IIJIAH CO3/JaHUA KAPTUHBI, HO OJJHY €€ YaCTb BBl PEIIH-
T€ MUCATh B KIACCUYECKOM CTHIIE, IPYTYIO B UMIIPECCUOHUCTCKOM, 4 TPETBIO B KyOUCT-
cKoM? Kak Obl yIIOPHO BBl HU CJIEIOBAJIA CBOEMY I'DAH/IMO3HOMY IUIAHY, KADTUHA HE Oy/IET
KOHIIENTYAJIbHO LEJOCTHOM. OHa OyZeT MOX0XKa Ha KOJuTax. [IporpaMma TOXe JIOJDKHA
006/1271aTh HU3KOYPOBHEBON IETOCTHOCTBIO.

Iepes HaYaIOM KOHCTPYMPOBAHUA CPOPMYIUPYUTE KOHBEHIIUU TPOIPAMMHU-
poBanus. JeTann KOHBECHIIUMI KOJAUPOBAHUSA OTHOCATCH K TAKOMY HU3KOMY
YPOBHIO, 4TO IOCJIC HAIMCAHUA IIPOIPAMMBI UX ITOYTH HEBO3MOKHO U3MEHHUTD.
B ocraBumencs 4acTyu KHUI'M 4 €IIe HE Pa3 3aTPOHY KOHBEHIIMU KOJUPOBAHUSA.

N

4.3. BonHbI pa3BUTUA TEXHONOMUN

S Bujen, Kaxk B3onwaa 3se3ia [1K, B TO BpeMs Kak 3Be3/1a MIMH@PPENMOB OIyCTHIACH 32
TOPU3OHT. S BUJE/, KAK KOHCOJIbHBIC IIPOI'PAMMBI ObUIM BBITECHEHBI IIPOIPAMMAMU C
GUL 4 Taxke BUAECI, KAK TPAAULUOHHBIE IIPOI'PAMMBI YCTYIIMIM IJIABHYIO poJib Web-
NPUIOKEHUAM. MOI'Y NPEANONIOKUTD, YTO, KOIJA Bbl OyJETE YUTATh 3Ty KHUIY, OYAYT
OYPHO Pa3BUBATHCS HEKOTOPBIE HOBBIC TEXHOJIOIUH, 4 Web-IpOorpaMMUPOBAHUE B €10
cospemenHoM (2004) Bujae HAYHET OTXOAUTH HA BTOPOM IUIAH. B COOTBETCTBUU C ITHU-
MM TEXHOJOTMYECKMMU LIUKIAMU, WA BOTHAMU, U3MEHAIOTCA U METOJUKU IIPOIrPaAM-
MMPOBAHUA.

B 3penblX TEXHOJIOTHYECKUX CPEfAX — TAKUX KaK cpefia Web-IporpaMMUpPOBAHUS B
cepepune 2000-X — HAM JOCTYIHBI BCE JOCTOUHCTBA OOIaTON UHMPACTPYKTYPHL Pa3-
pa6orku IT1O. Takue cpeabl IPeJOCTAB/IAIOT IMUPOKUI BBIOOD A3BIKOB IIPOI'PAMMUPO-
BAHU, MOILIHBIE CPEACTBA IIOMCKA OMMOOK, 3(P(MEKTUBHBIC UHCTPYMEHThI OTIAJKU U
HaJICKHBIE ABTOMATU3UPOBAHHBIE CPEACTBA ONTUMU3ALNUU IIPOU3BOAUTEIBHOCTU IIPU-
JIOKEHUM. KOMIIMIATOPBL IIOYTU HE COAEPKAT OMUOOK. MHCTPYMEHTBI XOPOILIO OIM-
CaHbI B IOKYMEHTALIUYU IPOU3BOJUTE/ICH, B KHUT'AX U CTAThAX CTOPOHHUX (DUPM U HA
MHOI'OYMCJIECHHBIX Web-caiitax. MTHCTPYMEHTB MHTEIPUPOBAHDL, 6JIArOAaAPsl Y€MY BbI
MoseTe pa3pabdareiBaTh UL, Moayan paboTel ¢ B/l, cocTaBieHus OT4eTOB U OU3HEC-JIO-
I'MKM B OJHOH cpejie. Pemenus npooieM MOXKHO JIETKO HAUTH B OTBETAX HA «4aACTO 3d-
JlaBaeMble BOIIPOCH». KpoMe TOro, JOCTYIHbBI Pa3HOOOPA3HBIE YCJIYI'M KOHCY/IBIAHTOB
U [IPOI'PAMMBI TPEHUHIA.

B panHux cpegax — Takux Kak Web-nporpammuposaHue B cepegune 1990-x — cury-
ALMA IPOTHUBOIIOIOXKHASA. SI3BIKOB IPOIPAMMUPOBAHMUSA MAJIO, IIPU 3TOM OHH YACTO ITOJIHBI
OHIMOOK U IUIOXO JOKYMEHTHUPOBAHBL BMECTO HANMCAHUA HOBOI'O KOZAA INPOI'PAMMUC-
TBI TPATAT MACCY BDEMEHH TOJIBKO Ha TO, YTOOBI PA306PATHCA B OCOOEHHOCTAX A3bIKA.
becuncnenHble 4achl yXo AT Ha 60pb0y ¢ OMUOKaMHU B A3bIKaX, OC U IpyIUX UHCTPY-
MEHTaX. MHCTPYMEHTHI IPOIPAMMHUPOBAHUA YACTO IPUMUTUBHBL OTIALUHUKOB MOXKET
He ObITb BOOOWIE, 4 00 ONTUMU3ATOPAX KOMIIMJIATOPOB IPOI'PAMMUCTAM IPHUXOAUTCS
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JIUIIb MeYTATh. [IpOM3BOJAUTENN YACTO BBIYCKAIOT HOBBIC BEPCUM KOMIIUIATOPOB, IIPU
3TOM KaXKJasl HOBAs BEPCUA OTKA3BIBACTCSA MOJAACPKUBATD 3HAYUTE/IbHbBIC YACTH Ballle-
ro Kojia. MHCTPYMEHTBI HE UHTETPUPOBAHBI, U3-32 yero Ul, moaynu pa6otsl ¢ B/, co-
CTABJICHUA OTYETOB U OU3HEC-JIOTMKHU IIPUXOJUTCA Pa3padbaTelBATh IIPU IIOMOLIM Pa3-
HBIX CPEACTB. M3-32 MJIOX0I COBMECTUMOCTH MHCTPYMEHTOB U YACTOI'O MOSABICHHUA HOBBIX
KOMIHIATOPOB U 6GUOINOTEK MPOIPAMMUCTBL TPATAT MHOT'O YCUINUM TOIBKO HA MOJ-
JepKaHue paboTOCIOCOOHOCTU UMEIOMENCA MH(MPACTPYKTYPLL [1pr BOZHMKHOBEHUU
npo6sieM B MHTEpHETE MOKHO HANTU KOE-KAKYIO JOKYMEHTALUIO, HO OH4 HE OT/INYa-
€TC JOCTOBEPHOCTBIO U IIOJHOTOM.

BaM MOXKET MOKAa3aTbCA, UTO 51 PEKOMEH/YIO U30ETaTh MPOrPAMMHUPOBAHUA B PAHHUX
Cpejlax, HO 3TO HE TaK. B paHHUX cpefax 6bUIM Pa3padOTaHBI NPOTPAMMBI, AABIIUE
HA44710 HEKOTOPBIM U3 CAMBIX MHHOBAIIMOHHBIX TPUIOKEHUH, Takne Kak Turbo Pascal,
Lotus 123, Microsoft Word u 6pay3ep Mosaic. I IpocTO X04y CKa3aTb, 4YTO OT CTAAUHU
PAa3BUTHA TEXHOJIIOTHUHU 3aBUCUT TO, KaK OyZleT IPOTEKATh Bala padoTa. B 3peinoit cpe-
JI€ BBl MOJKETE MOCBAMIATH OOIBIIYIO YACTh JAHA TOCTEIIEHHON PEATN3AIIMA HOBOH (PYHK-
LIMOHAIBHOCTH. PaboTas B paHHEN Cpejie, UCXOAUTE U3 TOTO, YTO BAM NMPUJIETCSA TPa-
TUTb MHOT'O BPEMEHH HA BBIACHEHHE HEJOKYMEHTUPOBAHHBIX BO3MOKHOCTEN BBIOPAH-
HOTO A3bIKA IPOTPAMMUPOBAHUSA, OTIAJKY OIIUOOK, KOTOPBIE B UTOI'€ OKAXKYTCA Je(DEK-
TaMU OUOJINOTEK, IPOBEPKY TOI'O, YTO HANKMCAHHBIA KOJ| Oy/ieT paboTaTh C HOBOH BeEp-
cuelt GUOINOTEKN KAKOIO-HUOYIb IPOU3BOJUTESA U T. 1.

IIpu padoTe B IPUMUTHUBHOM CpeJie METOJUKN IPOTrPAMMUPOBAHMS, OIIMCAHHBIE B 9TOM
KHHT'€, MOTYT OKa3aThCA €IIe OOJIEE MONE3HBIMIU, YEM B 3PEJIBIX cpefax. Kak ckazan JaBuj
I'paric (Gries, 1981), nOAXOA K IPOTrPAMMUPOBAHUIO HE JTOJIKEH ONPEAENATHCA UCIIOIb-
3YEMbIMU MHCTPYMCHTAMH. B cBs3u ¢ 3TMM OH MIPOBOJUT PAITHUYNEC MCKAY IIPOIrpaM-
MUPOBAHHUEM Ha A3BIKE (programming # language) U NpOrpaMMUPOBAHUEM C UCHOIb-
306anuem 13bIKa (programming ifo language). Pa3paboTyuKy, IPOrpAMMUPYIOIIUE «Ha»
A3BIKE, OTPAHUYNBAIOT CBOE MBIIUIEHUE KOHCTPYKIUAMH, HEIOCPEACTBEHHO MOAJEP-
JKHUBAEMBIX A3BIKOM. EC/IM TIPENOCTABIAEMBIE A3BIKOM CPEACTBA NPUMUTUBHBI, MBICIH
MIPOrPAMMUCTOB OYIyT CTOND K€ NPUMUTHBHBIMH.

Pa3paboTurKK, IPOrPAMMHUPYIOIIHE «C UCIIOIb30BAHUEM» A3bIKA, CHAYA/IA PEMIAIOT, KAKHE
MBICJIH OHH XOTSIT BBIPA3UTb, IIOCJIC YETO OMPE/IEAIOT, KAK BRIPA3UTh UX IIPU IIOMOIIN
KOHKPETHOT'O SI3BIKA.

Mpumep nporpamMMmpoBaHUs ¢ MCMOJIb30BaHNEM A3blKa

PazpabarbiBas nporpammy Ha Visual Basic, KOTOpBIH TOTI/Ia HAXO/AWICSA HA PAHHEM 3Ta-
1€ Pa3BUTUA, 1 C OTOPUYEHUEM OOHAPYKWII, YTO SA3BIK HE MOJJIEPKUBAET BCTPOEHHBIX
Ccroco60B pazjeneHus 6usHec-10ruky, koga GUI u koja pa6otsl ¢ BJI. S 3Has, 4TO, €Cin
Oyly HEBHHUMATEJICH, CO BDEMEHEM HEKOTOPBIE M3 MOUX «popm» Visual Basic Bkioudar
B ceOs1 KOJ OGU3HEC-IOTUKH, JIDYTUE — KO/ JOoCTyna K B/, a ocTanbHbIE HE OYAYT COAEp-
JK4Th HUA TOT'O, HU JIPYTOTO — B UTOI'E s HE CMOTY BCIIOMHHUTD, KaKasd popMa 32 4TO
OTBEYAET. Sl TOIBKO YTO 3aBEPUINII PadOTy HAJL IPOEKTOM C++, B KOTOPOM pPa3/eaeHNE
KO/1a ObUIO BBIIOJHEHO IJIOXO, U HE XOTEJI €€ PA3 HACTYIIATh HA TE K€ I'Pabin.

ITo3TOMY 4 IPUHAJI KOHBEHLHUIO, B COOTBETCTBUU C KOTOPOH (arnam .frm (daiaam
($OPMBI) TO3BOIANIOCH TOJBKO U3BIEKATDH JJaHHbIE U3 B/l 1 COXpaHATh UX OOPATHO, HO
HE MEPENABATh 3TU JAAHHBIE JPYTUM YaCTAM NPOrpaMmbl. Bce (hOPMBI MOAAEPKUBAIA
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meron IsFormCompleted(), KOTOPBIIT COOOIAN BBI3BABIIEMY €I'0 METO/TY, COXPAHNIIA JIN
akThBHAA popma csou AaHHble. [sFormCompleted() 6bUI €AMHCTBEHHBIM OTKPBITBIM
METOJIOM, KOTOPBII MOITIM UMETh (POPMBL. KOJi (pOpM TaKKE HE MOT' BKJIIOYATh HUKAKOM
OU3HEC-JIOTUKHU. BECh OCTAIBHOI KOJ, B TOM YHCJIE IIPOBEPAIOINI KOPPEKTHOCTD BBO-
JUMBIX B (DOPMY JAHHBIX, JO/DKEH ObLI COAECPKATHCA B ACCOLIMMPOBAHHOM (paruie .bas.

Visual Basic He moompsu1 TaKOro noAxoAd. OH MOOMIPAI IPOTPAMMUCTOB BKIIOYATDH B
aitn .frm MaKCUMaJIbHBIA O6bEM KOJIA, U 3TO OTHIO/b HE OOJIErYaI0 PEeAIN3aInIo B3a-
UMOJEUCTBUA MexXy (parnamu .frm u .bas.

ITpuHATAsE MHOW KOHBEHIIUS OblIA OYEHb IIPOCTA, HO IO MEPE PA3BUTUSA MPOECKTA 5
OOGHAPYKUJI, YTO OHA TIOMOIVIA MHE M30€XKaTh MHOTHUX CJIy4d€B, B KOTOPHIX MHE IPHU-
IIJIOCh ObI IMCATh HEECTECTBEHHBIN KO/, Tak, MHE IIPUIIIIOCH OBl 3aIPyKATh (POPMBI, HO
JIEPKATb UX CKPBITBIMH, YTOOBI MOKHO OBIJIO BBI3BATh PEATUM3OBAHHBIE B HUX METO/bI
MIPOBEPKU KOPPEKTHOCTH JIAHHBIX, WA MHE IIPHUILIOCH OBl KOMHUPOBATH KOJ (DOPM B
JPyrue MECTa MPOTPAMMBI U CONPOBOXKAATh 3TOT MapaJUleNbHBIA KOJ. Kpome Toro,
xoHBeHIUA IsFormCompleted() mo3Bosnia Bce yIpocTuTh. Bee popmbl paboTanu oau-
HAKOBO, TIO3TOMY s MOT' HE NPEAIONAraTb ceMaHTUKY IsFormCompleted() — BBI3OBBI
3TOrO METO/IA BCETJA UMEIN OJMHAKOBBIA CMBICIL.

Visual Basic He NOALEPKUBAT TAKOU IOAXOJ, HEIIOCPEACTBEHHO, HO IIPOCTAsl KOHBEH-
11 TPOTPAMMHUPOBAHUS — TPOTPAMMHUPOBAHUE C UCHOIB30BAHUEM SA3BIKA — TIO3BO-
JIWIA MHE PEAJIM30BATh OTCYTCTBYIOLIYIO B TO BPEMSI CTPYKTYPY SI3bIKA U IIOMOIJIA
VIIPOCTUTD IIPOEKT O IPUEMJIEMOIO YPOBHSL.

TTOHMMAaHUE PA3IUYUA MEXAY IPOrPAMMUPOBAHUEM HA SA3BIKEC U HPOI'PaAM
MM POBAHHUEM C UCIIOJb30BAHUEM SI3bIKA — BAXKHEHIIEE YCIOBUE IIOHUMA-
HUS 3TON KHUTU. BOJBIIUHCTBO BAKHBIX MPUHIIUIIOB MPOTPAMMUPOBAHUSA
3aBHUCHUT HE OT KOHKPETHBIX S3bIKOB, 4 OT CIIOCO0A UX UCIIOJb30BaHUA. EC/IN SA3BIK HE
HNOJJEPKUBACT HYKHBIC KOHCTPYKLIUM WU UMEET JPYTUE€ HEJAOCTATKU, OIPOOYUTE
UX KOMIIEHCUPOBATh. CO37JaliTe CBOM KOHBEHIIUM KOJJUPOBAHUS, CTAH/APTHI, 6UOIMO-
TEKU KJIACCOB U JIPYTUE CPELCTBA.

4.4. Bbl60p OCHOBHbIX METOAVK KOHCTPYUPOBaHUS

ITpy NOATOTOBKE K KOHCTPYHPOBAHUIO CIEAYET PEUIUTD, KAKUE U3 JJOCTYIHBIX (P heK-
THUBHBIX METO/IUK BBl OY/IETE NCIOIB30BATh. HEKOTOPBIE MPOEKTHI MPEAYCMATPUBAIOT MAP-
HO€ NPOTPAMMHUPOBAHUE U NPEABAPUTEIBHOE CO3[JAHNUE TECTOB, TOIJ]A KAK APyrue —
MHUBUYAIBHOE TPOTPAMMUPOBAHUE U IIPOBEACHUE (POPMANBHBIX MHCIEKIUH. O6€
KOMOMHAIIUU METOJUK MOTYT OBIT YIaUHBIMH, HO IIPH UX BBIOOPE CIIEAYET YIUTLIBATD
crienuUYeCcKrue OCOOEHHOCTH MPOEKTA.

Cnenuduueckue METOAUKU KOHCTPYUPOBAHUS, KOTOPBIE JOJLKHBI ObITH OCO3HAHHO
NPUHATHL WIA OTBEPTHYTHI, YKA3aHBI HIDKE. B OCTaBIIENCA YaCTU KHUTU 3TH METOJUKU
OyZyT ONMCAHBI NOAPOOHEE.
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KOHTpOﬂbeIVI CMUCOK: OCHOBHbIe MeTOAUKHN

KOHCTPYUpOBaHUA http://cc2e.com/0496

KopgupoBaHue

Q Pewwunu nu Bbl, Kakaa 4acTb MpoekTa NpunoxeHus 6ynet paspabotaHa npeasa-
puTenbHO, a Kakas BO BpPemMsi HanucaHusa kopa?

Q Bei6panu nun Bbl KOHBEHLUWM MMEHOBAHMWS MPOrpaMMHbIX 3N1EMEHTOB, odopmie-
HWA KOMMeHTapueB 1 dopmaTnpoBaHuna koga?

Q Beibpanu nu Bbl cneunduryeckne METOAUKM KOOMPOBaHWS, Onpepensemble apxu-
TEKTYpon npunoxenuna? Onpegenvnu nu Bbl, kak 6yayT obpabaTtbiBaTbCH OLIMOG-
KW, Kak 6ygyT peluaTbesi Mpo6rieMbl, CBA3aHHbIE C 6€30MaCHOCTbIO, Kakne KOHBEHLMN
6yOyT MCNonb30BaThCA NpU pa3paboTke UHTEPKENCOB KNAaccoB, KakKUM cTaHOap-
Tam JorkeH 6yaeT oTBeyYaTh NMOBTOPHO MCMOMb3YEMbI KO, CKONbKO BHUMaHUS HYXHO
6yneT yoenatb ObICTPOAENCTBUIO MPUNOXEHNUA MPU KOAUPOBAHWUM U T. O.?

Q Onpepenunun N Bbl CTAANIO PasBUTUA UCMONb3YEeMON TEXHOMOrMU 1M apanTupo-
Banu nu K Hewn ceou nogxon? Ecnum 310 Heob6xogumo, onpenenunucb v Bbl C
TeM, KaK 6yfeTte nporpaMMmnpoBaTh C UCMOSIb30BAHMEM A3bIKa, BMECTO TOrO YTOObI
orpaHuyMBaTbCs MPOrpaMMUMpoBaHMEM Ha HeM?

Pa6oTta B rpynne

Q Onpegenunu nu Bbl Npoueaypy UHTerpaumn? MHaye rosops, kakve cneumdu-
Yyeckue OecTBMA NporpaMMmUCT JOMmKeH OyAeT BbINOMHWTL Nepef BKIOYEHWEM
CBOEro Koga B UCXOQHBIN KO BCEro npoekra?

Q bBygyT nu nporpaMMmCTbl NPOrpPamMMMpoBaTh Napamu, UHAMBUAYANbHO WMAW 3TK
nogxodbl 6yayT CKOMOUHWPOBAaHbI?

FapaHTUa KavyectBa
MepekpecTHas ccbinka fapaHTus
O fomkHbl M GyayT NporpamMmMuCTbl pa3pacoTaTe TECTbl ANA  yauecraa pacomarpusaeTc & ma-

CBOEro Koga [0 HanucaHusi camoro kopa? Be 20.

Q [JdomxHbl nn 6ygyT nporpaMMuUCTbl pa3paboTaTb 604HbIE
TecTbl ANs CBOero kopa?

O [omkHbl N1 6yayT NporpaMMUCTbl NEpPEer, BKIOYEHWEM CBOErO KOLA B UCXOAHbIV
KO BCEro NMPOEKTa MpoaHanuavpoBaTb €ro B OTnag4mke?

Q [OonxHbl N1 6ygyT NpoOrpaMMUCTbI BbINOMHWUTL MHTErpaLMoHHOE TECTMPOBaHWUE
CBOEro Koga [0 ero BKJIIOYEHMS B UCXOIHbIN KOO NpoekTa?

Q ByayT N1 NporpaMMMCTbI BbIMOSHATL B3aWMHble 0630pbl UM UHCNEKUMIO Kopa?

NHCcTpyMeEHTbI
a Bui6 " NepekpecTHas cebinka 06 WHCT-
bl6pany N1 Bbl MHCTPYMEHT YNpaBfieHNs BEPCUAMUY By MEAT N OTDAMMUDORZHA o

Q Bbibpanu nu Bbl A3bIK, BEPCUIO A3bIKA 1 BEPCUIO KOMMMUMS-  magy 30,
Topa?

Q Bbi6panu nu Bbl Nnatopmy NporpaMMUPOBaHKs (Takyto Kak
J2EE unun Microsoft .NET) nnu siBHO pewmnun He ucrnonb3oBaTtb ee?

Q TpuHANKM M Bbl PELLEHWE O TOM, MOXHO N 6ydeT MCnonb3oBaTb HecTaHZapT-
Hble BO3MOXHOCTW A3blKa?

O Onpepenunu nu Bbl Opyrue cpefctsa, KOTopble O6yAeTe NPUMEHATb: peaakTop,
WHCTPYMEHT pedakTopuHra, nnatgopmMy Ons TeCTUPOBaHWUA, MOOYNb MPOBEPKM
cuHTakcuca u T. 4.7 MNprobpenn nun Bbl Ux?
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YACTb I OcHoBbl padpaboTku MO

Kno4yeBble MOMEHTbI

KaxJbIf A3BIK IIPOTPAMMHUPOBAHUS UMECT JOCTOUHCTBA U HEJLOCTATKU. Bbl 1O/IK-
HBl 3HATh OT/IC/IHBIC JOCTOMHCTBA U HEJJOCTATKU HCIIOJIB3YEMOTO S3BIKA.
Omnpejenure KOHBEHIUU IIPOTPAMMHPOBAHUS O HAYdld NPOIPAMMUDPOBAHUSL.
[To3pHee aanTUPOBATh K HUM KOJ CTAHET IIOYTU HEBO3MOXKHO.

MeTOgUK KOHCTPYUPOBAHUS CJIMIIKOM MHOI'O, YTOOBI MCIIOIb30BATh BCE B OJHOM
npoekre. TmaTenbHO BhIOUPANTE METOJUKH, HAUO0JIEE TOJXO/AIINE /Il BAIIIETO MIPO-
€KTa.

Crnpocure ceds, ABIAI0TCA JIM UCIIOIb3yEMbIE BAMU METOJUKH IIPOIrPAMMUPOBAHUSA
OTBETOM H4 BbIOPAHHBIN A3BIK IIPOIPAMMMPOBAHUS UK UX BEIOOP ObLI OLIPEAECICH
A3BIKOM. [TOMHHTE, 4TO IPOrPAMMMPOBATH CJIEAYET C UCIOJIb30BAHUEM A3bIKA, 4 HE
Ha SA3bIKE.

OPHEKTUBHOCTD KOHKPETHBIX IOAXOJOB U JAKE BO3MOXKHOCTD UX IIPUMEHEHMS 3a-
BUCHUT OT CTA[IUU PA3BUTHS COOTBETCTBYIONIEH TEXHONOTHH. ONPEAETUTE CTATUIO PA3-
BUTHUA HCIIOJb3YEMOMN TEXHOJIOIMH U AJANTHPYNUTE K HEX CBOM IUIAHbI U OKUJAHUSA.



YacTtse |l

BbICOKOKAYECTBEHHbIN
KO

m [naea 5. NMpoekTupoBaHne npu KOHCTPYMPOBAHUN
m [nasa 6. Knaccel

m [naBa 7. BbICOKOKa4eCTBEHHbIE METOAbI

m [naBa 8. 3awuTHOE NporpaMMmupoBaHune
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[MpoekTUpoBaHue
NP KOHCTPYUPOBaHUU

CopepxaHue
http//cc2e.com/0578 B 5.1. IIpo6seMbl, CBA3aHHBIE C IPOEKTUPOBaHKEM 1O
5.2. OCHOBHBIE KOHIIENIUU IIPOEKTUPOBAHUSA
5.3. KOMITIOHEHTBI TIPOEKTUPOBAHUA: 3BPUCTUUECKUE TIPUHIIATIBI

5.4. MeTOANKN IPOEKTUPOBAHUS

5.5. KoMMeHTapuu 110 MIOBOJY MONYJIAPHBIX METOJOIOIUI

CesizaHHble TEMbI

Pazpaborka apxurexrypsl I10: paznen 3.5

Kiaccer: rmasa 6

XapaKTEpPUCTUKU BBICOKOKAYECTBEHHBIX METO/IOB: I71aBa 7
3amUTHOE NPOTPAMMHUPOBAHUE: I1aBA 8

PedaxropuHr: rinasa 24

3aBUCHUMOCTb KOHCTPYUPOBAHUS OT OObEMA IPOIPAMMBL: I71aBa 27

HexoTopble NPOrpaMMHUCTBI MOT'YT 3asBUTb, YTO IMPOEKTUPOBAHUE HE CBSI3AHO C KOH-
CTPYHPOBAHHUEM, HO IIpU PabOTe HAJ HEOONBIIUMHU IPOECKTAMH KOHCTPYUPOBAHHUE
YaCTO BKJIIOYAET JIPYI'HE MPOIECCH, B TOM YHCJIE TPOEKTUPOBAHUE. B HEKOTOPHIX 60-
Jlee KPYIHBIX MPOEKTaX (POPMATBHAS APXUTEKTYPA MOXKET JaBATh OTBETHI TOIBKO HA
BO-TIPOCHI CUCTEMHOTO YPOBHS, IIPH 3TOM 3HAYUTEIbHASA YACTh IPOCKTUPOBAHUSA MOKET
OBITb HAMEPEHHO OCTABJICHA HA 3TAIl KOHCTPYHPOBAHUA. B IPYIUX KPYIITHBIX IPOEKTAX
MIPOEKTUPOBAHUE MOXET OBITh IPOBEJICHO B TAKOM OOBEME, UTO KOJUPOBAHUE CTAHO-
BUTCS MOYTH MEXAHUYECKUM, OJTHAKO 3TO CIY4AETCA PEAKO — O(MUITUATBHO WIN HET,
IPOrPAMMHUCTHI OOBIYHO CAMM IMPOEKTUPYIOT HEKOTOPHIE (DPATMEHTHI IPOIPAMMEBL

B ciryuae He60bIINX HE(POPMAIBHBIX IIPOCKTOB 3HAYUTE/IbHASA

NepekpecTtHas cebinka 06 ypos-
HAX (DOPMaNbHOCTK, TPebyemoi
npu pa6oTe Hag KPYMHbIMUA W He-
60nbLUMMM NPOEKTaMK, CM. IMa-
By 27.

4YACTb NMPOEKTUPOBAHUA BBIIIOJHACTCA 34 KIABUATYPOU. «IIpo-
E€KTUPOBAHUE» MOXKET BBIPAXKATHCS B IIPOCTOM HANIMCAHUU UH-
Tepenca KIacca Ha ICEBLOKOAE JO PA3PAOOTKU €ro JETAICH.
OHO MOJKET BBIPAKATHCA B PUCOBAHUU JUATPAMM OTHOIIECHUN
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HECKOJIBKHX KJIACCOB IIEPE]] HAITUCAHUEM UX KO/1d. OHO MOKET BBIPAXKATHCS B OOCYXK/iE-
HHM ONTHUMAJIBHOI'O A0J0HA MPOEKTUPOBAHUS BMECTE C Koylerou. Kakyio 6u1 hopmy
MIPOEKTUPOBAHUE HU MPUHUMAJIO, OT TIATEJIbHOI'O €r0 BBIIIOJIHEHUS BBIUTPBIBAIOT
MIPOEKTHI JIIOOOI'0 MACIITA0a, U, pACCMATPUBASA IPOEKTUPOBAHUE KAK SIBHBII IIPOIIECC,
BBl M3BJCUETE U3 HET'O MAKCUMAJIbHYIO BBIT'OJY.

IIpoeKTUPOBAHUE — OYEHb OOMIMPHAS TEMA, IIO3TOMY B IAHHOM IVIABE MBIl PACCMOTPUM
TOJIBKO HECKOJIBKO €€ aCIEKTOB. D(PMEKTUBHOCTb NIPOECKTUPOBAHUSA KJIACCOB WK Me-
TOJOB BO MHOI'OM OIIPEAEIAECTCA APXUTEKTYPOI CUCTEMBL, IOTOMY YOEAUTECH, YTO BbI
BBIITOJIHWIM IIPEJBAPUTEIbHBIC YCIOBUS, CBA3AHHBIE C PA3PA00TKOM APXUTEKTYPDI (CM.
pasgen 3.5). Eme 601bmmii 06beM IPOEKTUPOBAHUS BBIIIOIHACTCA Hd YPOBHE OTAEIbHBIX
KJIACCOB ¥ METO/IOB, YTO MBI OOCYZIMM B IIABAX O U 7.

Ecu BBI yK€ XOPOIIIO 3HAKOMBI C IPOEKTUPOBaHUEM I1O, MOKETE TOIBKO OEIIO MPOo-
CMOTPETb OCHOBHBIE MOMEHTHI pasfiesa 5.1, MOCBAMEHHOTO NMPO6IEMAM IIPOEKTUPO-
BAHUA, U pasfiena 5.3, B KOTOPOM OOCYKAAIOTCSI OCHOBHBIE 9BPUCTUYECKUE TTPHUHITUTIBI

IIPOEKTUPOBAHUSL.

5.1. Tpobnemsbl, cBA3aHHbIE

¢ npoeKkTuposaHuem MO

Iop «nnpoextuposanuem [10» TOHUMAIOT pa3paboTKy WU U30-
OpeTeHune CXeMbl IPe0OPa30BAHMS CIIEHM(PUKALIUN TPUIOKEHUS
B FOTOBOE IIPWIOKEHUE. [IDOEKTUPOBAHUE — ITO TOT IIPOLIECC,
KOTOPBII CBA3BIBACT BBIPAOOTKY TPEOOBAHUN C KOAUPOBAHUEM
U OTIaAKON. CTPYKTYpa yIA4HOI'O BHICOKOYPOBHEBOI'O IIPOEKTA
NPUIOXKEHUSA MOXKET YCIICITHO OXBATBIBATH LIEIBIN pAJ, Oosee

MepexpecTthas ccobinka O pasnu-
4UU MEXLY 3BPUCTUHECKUM W fie-
TEPMUHMPOBAHHBIM NpOLEccamm
CM. rnasy 2.

HU3KOYPOBHEBBIX IIPOEKTOB. XOpOUIEE IIPOCKTUPOBAHUE IIOJIE3HO NIPU PAbOTE HAZl HE-
OOJIBIIUMU IIPUWIOKEHUAMU U IIPOCTO HEOOXOJUMO NPU pabOTE HAJ KPYIHBIMU.

OOHAKO C IPOEKTUPOBAHUEM CBA3AHO MHOXKECTBO IIPOOJIEM — UX-TO MBI U OOCYJUM.

MpoekTupoBaHue — «rpsisHas» npobnema

Xopct Purren u MenBuH Be6bep onpenenuim «rpsa3Hyio» npo-
671eMy KaK IIPO6GIIEMY, KOTOPYIO MOXKHO SICHO OTIPEACTUTD TOJIBKO
IyTEM IIOJTHOTO MM yacTuyHoro pemenus (Rittel and Webber,
1973). I1o cyTu JaHHBINA MAPaJOKC MOJAPA3yMEBAET, YTO IIPO-
6J1EMY HYXKHO <«PEIIUTb> OJIUH Pa3, YTOOBI MOJIYYUTh €€ SICHOE
ONPEAEICHNUE, A 32TEM CIIE Pa3 /IS CO3AaHNS PA6OTOCIOCOGHOTO
pEIIEHHs. DTOT MPOIECC YXKE HECKOIBKO ACCATUICTHI HEPA3-
PBIBHO CBsi3aH ¢ pazpabotkoit [T1O (Peters and Tripp, 1976).

OfHUM ApaMATUYECKUM IIPUMEPOM MOAOOHOM I'PA3HON MPO-
6y1eMBI SABJIAETCA IIPOCKTUPOBAHUE IIEPBOI'O BAPUAHTA MOCTA
Tacoma Narrows. B TO BpeMs IJIaBHBIM COOOPAXKEHUEM IIPU
NPOEKTUPOBAHUN MOCTOB OBLIIO OOECIICUECHUE IPOYHOCTH, 41K~
BATHOU IJIAHUPYEMOU Harpyske. B ciydae mocra Tacoma Nar-
TOWS OKa3aJI0OCh, YTO BCTCP BBIZBIBACT HCIIPCABUACHHBIC BOJI-
HOOOPA3HbIE 'APMOHUYECKUE KOJAEOAHUS MOCTA U3 CTOPOHBI B

06pa3 paspaboTymkKa, NpoOeKTU-
pYtOLLEro Nporpammy pawnoHans-
HbIM 6€30LN604HBIM CNOCOOOM
Ha OCHOBE ACHO CChopMynupo-
BaHHbIX TPE6OBAHNIA, COBEPLLEHHO
HepeanucTuyeH. Hukakas cuctema
TaK HUKOrga He paspabarbiBanach
1, HaBepHoe, He ByaeT paspaba-
ThiBaTbCA. [laxe npumepbl pas-
paboTkn He6OMbLLNX NPOrpamm,
BCTpevalwLnecs B y4ebHuUKax,
HepeanucTuyHbl. ABTOpPbI Nnepe-
NpOBEPSIOT M YNYHLLAIOT UX [0 Tex
nop, NoKa He NPOLJEMOHCTPUPYIOT
HaM TO, YTO OHW X0Tenu 6bl No-
Ny4uTb, @ HE TO, YTO MOMy4aeTcs
Ha camoMm Jene.

[asug lNapHac u lon Kne-
menTc (David Parnas and
Paul Clements)



72 YACTb Il BbicOkOKa4eCTBEHHbIN KOO

CTOpPOHY. B onuH BeTpeHbd AcHb 1940 . KOJ€OaHN HEKOHTPOIUPYEMO YCUIUINUCD, U
4acTh MOCTAa O6pymMiIach (puc. 5-1).

DTO HAIIAJHBIN IPUMEP I'PA3ZHON MPOOGIEMEBL: IO Pa3PYIICHUS MOCTa UHXEHEPHI HE
3HAJIH, YTO A3POAUHAMUKA UTPAET TAKYIO GOJBIIYIO POJb. TOMBKO MOCTPOUB MOCT (pe-
MIUB IPOHIEMY), OHU CMOIVIM OOHAPYKUTD JOMNOTHUTENBHBIN ACIEKT MPOOGIEMBI, YTO
MO3BOJIMJIO UM BO3BECTH HOBBII MOCT, JEHCTBYIONTUN 1 TOHBIHE.

Morning News Tribune

Puc. 5-1. Mocm Tacoma Narrows — npumep 2paA3Hoil npooiemos

OJIHO U3 IVIAaBHBIX OTVIMYUU NIPOTPAMM, KOTOPBIE BBl Pa3pabaThIBAIN B UHCTUTYTE, OT
IIPOrpaMM, KOTOPBIE Pa3pabaThIBAETE TENEPD, CTAB IPOPECCUOHAIBHBIM IPOTPAMMU-
CTOM, B TOM, YTO NPOOGIEMBI IPOEKTUPOBAHUSA, PEMIAEMBIE HHCTUTYTCKUMHU IIPO-
IpaMMaMH, PEJKO OBIBAIOT TPA3HBIMU, €CIH BOOOIE OBIBAIOT TAKOBBIMU. B MHCTUTYTE
33JJaHUSA IO IPOIPAMMHUPOBAHUIO COCTABIEHBI TAK, YTOOBI BBl 11O KPATYAUIIEMY ITyTH
JIBUTAJIUCh OT HAYaJId PEIIEHUA K €ro pes3ynbraty. IIpenojasarens, KOTOPLIA Ja€T
CTYAEHTAM 33/laHUs U CBOOOJHO MU3MEHAET UX I10 3aBEPIIEHUN IPOEKTUPOBAHUA U
JIAKE MEPEJ CAAYEH I'OTOBBIX IPOTPAMM, BEPOATHO, OOINUIUN OBl IETTEM U BBIBAJISAIN B
nepbax. OJJHAKO B MUPE NPOPECCUOHATBHOT'O IPOTPAMMHUPOBAHUS TAKUE U3MEHEHUS
IIPOUCXOAAT €XKEJHEBHO.

MpoekTUpoBaHUe — HepSALWMBbLIN NpoLecc
(paxe ecnu OHO NPMBOAUT K aKKypaTHOMY pe3ynbTary)

3aBEPIIEHHBIN NPOEKT MPUIOKEHUA JO/LKEH BBHIIVIALETh XOPOMIO OPTAHU30BAHHBIM U
SCHBIM, HO TIPOLIECC PA3PA6OTKU 3TOTO MPOEKTA AAJIEKO HE TAK aKKyPaTEH, KAK KOHEU-
HBIN PE3Y/IBTAT.
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IIpOEKTUPOBAHUE HEPALUIUBO IIOTOMY, YTO BBl BBLIIIOJHAETE

o . TlononxutenbHble cBefeHus Cm.
MHOT'O HEBEPHDIX /ICHCTBUH U NONAJACTE BO MHOKECTBO TY~ 60 ymnaune 70i To4KM 3peHMs
[IUKOB, T. €. COBCPIIACTE MACCY OMMOOK. B ICACTBUTEIBHOCTH g cratbe «A Rational Design
OLIMOKU SIBJIAIOTCS CYThIO IPOCKTUPOBAHUA: JEIIEBIIE JOIIYCTUTb  Process: How and Why to Fake It
OIMMUGKU U UCTIPABUTD IIPOEKT MPOIPAMMBI, 4eM HaifTu ux nocyie  (Parnas and Clements, 1986).
KOJAUPOBAHUA U HUCIPABIATh TOTOBBINA KOJA. IIpoekTuposBanue
HEPAILIUBO IIOTOMY, YTO YAAYHOE PEHIEHUE YACTO JUIIb YyTh-4yTb OTINYAECTCH OT
HEY/IaYHOTO.

I[IpOEKTUPOBAHUE HEPSINUIMBO €€ U MOTOMY, YTO TPYJHO
Y3HATb, KOIJIA IPOEKT «IOCTATOYHO XOPOI». KaKoro ypoBHS
JETATN3AIUY JOCTATOYHO? KAKYIO 4aCTh IPOEKTUPOBAHUS BbI- pasnens «Kakylo cTeneis Npo-
IOJIHUTH C MUCIIOJIb30BAHUEM (POPMAIbHOM HOTALMH, 4 KAKYIO  gKkTupoBaHUA MOXHO CYATATh
— MPsMO 34 KJIaBHUATYpoI? Korja NpoeKTUPOBAHUE CUUTATH  [0CTaTO4HON?» paspena 5.4.
32BEPIICHHBIM? YIYUIIATh IPOEKT IPOTrPAMMBI MOXKHO ITOCTO-

SIHHO, TIO3TOMY 4allle BCETO Ha MOCJIEJHUN BOIIPOC OTBEYAIOT:

«Korza y Bac BBIIIIIO BPEMSI».

NepekpecTHas ccbinka Jlyywni

npOEKTVIpOBaHMe CBfi3aHO C ornpepesieHnem
KOMMpomMuccos U NnpnopuTeToB

B upeasnbHOM MHUpE BCE CUCTEMBI 0012121 Obl 6ECKOHEYHBIM OBICTPOACHCTBUEM, HE
NPEIbSABISIN HUKAKUX TPEOOBAHUI K IOACUCTEME XPAHEHUS JAHHBIX, JABATIN HYJIEBYIO
HArpy3Ky Ha CE€Th, HUKOIJ]A HE COAEPIKAIN HUKAKUX ONIMOOK U CO3/1aBUIUCH 6€3 BCAKUX
3aTpar. OJHAKO B PCAIBHOM MUPE OJMH M3 BLKHEUIINX ACHEKTOB Pa6OTHI NPOECKTU-
POBIIMKA — AHAJIN3 KOHKYPUPYIOUNX XaPAKTEPHUCTUK IIPOCKTA U JOCTI)KEHUE 6AIaHCa
MeKly HUMU. ECii 6bICTPOTA OTKINKA CUCTEMBI BAKHEE, YEM MUHHUMHU3ALIUS BDEMCHHU
pa3paboTKU, IPOECKTHPOBIIUK BHIOEPET OAUH BapUaHT. EC/IM BO IJIaBE yIyia OBICTPOTA
Pa3paboOTKU, ONITUMAIBHBIM MOXKET OKa34ThCS JPYTON BAPHUAHT IIPOEKTA.

MpoekTUpoBaHMe Nogpa3yMeBaeT orpaHU4YeHUe BO3MOXHOCTEN

IIpOEKTUPOBAHUE MPEJIIONATAET HE TOJBKO OOECIEUYCHUE BO3ZMOXHOCTEHN, HO U UX
ozpanuvenue. Ecnu Obl 110U, CO3aBasA (PUBNUECKUE CTPYKTYPHL, 06/1aJaIu O€CKOHEY-
HBIM OOBEMOM BPEMEHU U PECYPCOB, MBI YBUZEIU Obl HA YIULAX HEBEPOSATHO CTPAHHBIC
3/1aHUA C JUKOBUHHBIMU OAIIEHKAMU U COTHAMHU KOMHAT HA OTHENbHBIX 3TAXaX. [Ipu
OTCYTCTBUM LIEJICHATIPABICHHO 33JaHHBIX OrpaHudeHuil [0 MOXeT OKa3aTbCs UMEHHO
TakuM. OTpaHUYEHHBIE OOBEMBI PECYPCOB IIPU KOHCTPYUPOBAHUM 3aHUI TPEOYIOT
VIPOILEHUSA PEIIEHMS, YTO B UTOI'E IIPUBOAUT K €T0 yayuueHuio. [Ipoexkruposanue 110
B 3TOM CMBICJIE HUYEM HE OTIUYACTCH.

MpoeKkTMpoBaHMe — HeieTEPMUHUPOBAHHbIW Npouecc

Eciu BBI IOIIPOCHUTE TPEX YEJIOBEK CIIPOCKTHPOBATH OJHY U Ty K€ IPOTPAMMY, OHU
BIIOJIHE MOTYT Pa3paboTaTh TPU COBEPUICHHO PA3HBIX, HO BIIOJIHE NPUEMJIEMBIX IIPO-
exra. Kak nmpasuio, CIpoeKTUPOBATh KOMIIBIOTEPHYIO IIPOTPAMMY MOXKHO JIECATKAMU
Pa3HBIX CIIOCOOOB.

OTBET Ha 3TOT BOMPOC CM. B NOJA-
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MpoekTMpoBaHue — 3BPUCTUHECKMIA NpoLece

Tak KaK IPOEKTUPOBAHHUE HE JECTEPMUHHPOBAHO, METO/BI IIPOEKTUPOBAHUSA
YaIie BCETO ABIAIOTCH IBPUCTUIECKUMH METOJJAMHU, T. €. <IIPAKTUIECKUMHU IIpa-
BIJIAMH> WIN «CIIOCOGAMHU, KOTOPBIE MOI'YT CPAGOTATH», 4 HE BOCIIPOU3BO/U-
MBIMH IIPOIECCAMH, KOTOPBIE BCEIId IPUBOAAT K IIPEJCKA3YEMBIM pe3yisraTaM. IIpo-
€KTUPOBAHNE — METOJ P06 U OMHUGOK. MTHCTPYMEHTHI WJIX METO/IbI IIPOEKTUPOBAHN,
OKa3aBIIrecs 3(OPEKTUBHBIMU B OJHOM CJIy4ae, B APYIOI CUTYALIMN MOTYT OK43aThCS Ky/a
MeHee 3PEKTUBHBIMUA. YHUBEPCAIBHBIX METOJJUK IIPOEKTUPOBAHUS HE CYIIECTBYET.

0=

o N

MpoekTUpoBaHUe — NocTeneHHbI npoLecc

MO’KHO JJOBOJIBHO YIa4HO OO06IINTh HA3BAHHBIE ACIIEKTHI IIPO-
http://cc2e.com/0539 E€KTUPOBAHUS, CKA3aB, YTO MPOECKTUPOBAHNUE — <«[TOCTEIICHHBIMN»
npouecc. ITpOeKTbI IPHWIOKEHUI HE BO3HUKAIOT B yMaX Pa3pador-
YHMKOB CPa3y B rOTOBOM BUje. OHU PA3BUBAIOTCS U YIY4IIAIOTCS

HononuutensHbie ceepenus M0
— He e[IMHCTBEHHbII TN CTPYK-
TYP, N3MEHSAIOLMXCS C TEHEHNEM
BpemMeHn. u3nyeckine CTPYKTypbI
TaKXe Pa3BMBAOTCS; CM. 00 3TOM
KHury «How Buildings Learn»
(Brand, 1995).

B XOJI€ 0630pOB, HE(POPMAIBHBIX OOCYXKIECHUIT, HAITMCAHUA KOJA
U BBITIOJIHEHUA €TI0 PEBU3UI.

IIpaKkTUYECKNU BO BCEX CIYYAsAX MPOEKT HECKOIbKO MEHSETCS
BO BpEMs IEPBOHAYATIBHOU Pa3pabOTKU CUCTEMBI U €llle 60JIb-
e — Npu ee MojicpHU3aIuu. CTENEeHb, B KOTOPOU U3MEHEHUE
BBITO/IHO WJIM IPUEMIIEMO, 3aBUCUT OT OCOOEHHOCTEN CO3/1a-
Baemoro I10.

5.2. OCHOBHblIe KOHLENLMK NPOEKTUPOBaHUSA

VenemHoe npoekruposanue I1O TpedyeT IOHUMAaHUS HECKOIbKUX BAKHBIX KOHLICTIIIUH.
371eCh MBI OOCYAUM POJIb CJIIOKHOCTH NIPU IPOCKTUPOBAHUH, JKETATEIbHbBIE XaPAKTEPU-
CTHKH IIPOEKTOB M YPOBHU IMPOEKTUPOBAHUA.

MnaBHbIn TexHnyecku Mmnepatus Pa3paboTtku MO: ynpasne-

HWe CNNOXXHOCTbIO

MepekpecTHasn ccbinka O BAMAHUN
CMOXHOCTY Ha Apyrye acneKTbl npo-

YTOOBI JIYYIlIE TTIOHATh BAXKHOCTD YIIPABACHUS CJIOKHOCTBIO, 06-
paruMcs K usBectHot padore Ppena bpykca «No Silver Bullets:

rpammuposanus cm. pasgen 34.1.  Essence and Accidents of Software Engineering» (Brooks, 1987).

CyLliecTBeHHble U HeCyLLeCTBEHHbIE NPO6GeMbl

BpYyKC YTBEPKAAET, UTO CJIOXKHOCTb pa3paboTku [1O OOBACHACTCA CYu4ecmeeHnvimMi 1
HecyuecmeenHoimy IpodneMamMu. VICrionb3ys Ba 3TUX TEPMUHA, BpyKC onupaercs Ha
(PUIOCOPCKYIO TPAAULIMIO, YXOIAIYIO KOPHAMU K ADUCTOTEMO. B hrnocoduu CymecTsen-
HBIMHM Ha3bIBAIOT CBOMCTBA, KOTOPBIMU OOBEKT JOLKEH 006J1aJ]aTh, YTOOBI OBITH UMEHHO
3TUM OOBEKTOM. ABTOMOOWIIb JJOJKEH UMETD JIBUT'ATEJIb, KOJIECA U JIBEPU — €CJIU OO'BEKT
He 006/13/1a€T KAaKUM-HHUOY/Ib U3 3TUX CYIIECTBEHHBIX CBOICTB, 3TO HE aBTOMOOUJIb.

HecymecTBeHHBIMU (AKIIUJECHTHBIMU) CBOMCTBAMU HA3BIBAIOT CBOMCTBA, KOTOPBIMU
OOBEKT OOMAAET B CUJy CJIy4alHOCTH, — CBOMCTBA, HE BIMAIONIME HA €rO CyTh. TaK,
4BTOMOOM/Ib MOXKET UMETh YETBIPEXIWINHAPOBBIN IBUT'ATEND C TYPOOHALTYBOM, BOChH-
MMUIMIUHPOBBIN WX OO0 JPYTOU M BCE JKE ABIATHCA aBTOMOOWIEM. THUII IBUT'ATEIA
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M KOJIEC, YHCIIO nBepeﬁ — BCC 3TO HCCYIICCTBCHHBIC CBOMICTBA. MOXKETE TAKXKE AyMaTb
O HUX KaK O 8MOPOCMENerHblX, NPOuU3B8016HbLX, He00A3AMENbHBIX T Cﬂy%&lﬁHbLX‘.

BpyKC 3aM€UaeT, 4TO IVIaBHBIE HECYIIIECTBEHHbIE ITPOOIEMBI Pa3-
pa6orku 1O yxe 1aBHO penieHbl. HanpuMep, HeCymeCTBEHHbIE
IpO6AEMBI, CBA3AHHBIE C HEYJOOHBIM CUHTAKCUCOM S3BIKOB

MepekpecTHas ccbinka B paHHMX
cpedax HecyLLeCTBEHHbIE Npo6e-
Mbl NPOABNAKOTCA CUIIbHEE, HEM B

MPOTPAMMHUPOBAHMS, IIOCTCIEHHO YTPATU/IM CBOIO 3HAYMMOCTD  3penbix (cMm. pasaen 4.3).
110 MEPE IBOJIIOLIMU A3BIKOB. HeCcymmecTBEHHbBIE TPOGIEMBI, CBSI-

3aHHbBIE C HEMHTEPAKTUBHOCTBIO KOMIIBIOTEPOB, UCYE3/IH, KO

Ha cMeny OC, paboTalomMUM B ITAKETHOM PEXKUME, IPUIUIM CUCTEMBI C Pa3/IEICHUEM
BpeMeHH. Cpe/ibl HHTETPUPOBAHHON pa3paboTKH M306aBWIM NPOIPAMMUCTOB OT IIPO-
671eM, OOYCJIOBIIEHHBIX IVIOXHUM B3aUMOJICICTBUEM UHCTPYMEHTOB.

B TO e BpeMs BpyKC yTBEPK/IAET, UTO PEMIEHUE OCTABIIUXCS CYU{eCINEeHHbiX TPOOIEM
paspaborku I1O 6ygeT 6osee MEMIEHHBIM. DTO OOBACHAETCSA TEM, YTO Pa3paboTKa
MPOrpaMM IO CBOEH CYTH TPEOYET aHANIM3a BCEX JETAIEl KparHEe CIOKHOIO Habopa
B3aMMOCBS3aHHBIX KOHIENUIUNA. I[IpUUNHON CYIECTBEHHBIX NPOOIEM SABIAETCS HE-
OOXO/IUMOCTD aHATN3a CJIOKHOIO HEOPraHU30BAHHOI'O PEAJILHOTO MHUPA, TOYHOIO U
IIOJTHOTO ONPEJENEHUS 3aBUCHMOCTEY U UCKIIOUEHUH, IPOEKTUPOBAHUA 26COIOTHO,
HO HHUKAK HE NPUOINU3UTENbHO BEPHBIX PEMIEHUN U T. . JJaxke eciu 6 Mbl CMOIJIN
NPUAYMATh A3bIK NPOTrPAMMUPOBAHUSA, OCHOBAHHBIM HA TON K€ TEPMUHOJIOTUH, YTO
U Tpebylomas peneHus npobdaeMa PEATbHOIO MUPA, IPOrPAMMHUPOBAHUE BCE PABHO
OCTJIOCh OBl CJIIOXKHBIM H3-32 HEOOXOAUMOCTH TOYHOI'O ONPEAENECHU ITPUHLIUIIOB
(GyHKIMOHUPOBAHUA MUPA. [To Mepe Toro Kak paspadoruuku 1O 6epyrcs 3a pemenue
BCe OOJEE CEPBE3HBIX MPOOTIEM PEATBHOTO MUPA, UM NPUXOJUTCS AHATU3UPOBATD BCE
60J1€€ CIOKHBIE B3AUMOJECHCTBUA MEXKAY CYIITHOCTSAMH, UTO B CBOIO OYEPE/b IPUBOIUT
K TIOBBIIIEHUIO CYIIECTBEHHOI CJIOXKHOCTH MPOTPAMMHBIX DEMICHUI.

VCTOYHHUK BCEX ITHUX CYIIECTBEHHBIX IIPOBGIEM — CIOXHOCTbh KaK HECYIIECTBEHHAS,
TAK U CYIIECTBEHHAS.

BaxxHoCTb ynpassieHUs CJI0XXHOCTbIO

IIporpaMMHBIE IPOEKTHI PEAKO TEPIAT KPAX MO TEXHUUECKUM
NpUYUHAM. Hale BCETO MPOBAN OOBACHAETCA HEAJEKBATHON
BBIPAOOTKON TPEOOBAHUI, HEYAAYHBIM IUIAHUPOBAHUEM WU
HeaHEKTUBHBIM yIpaBacHUEM. ECIN Ke IPOBaJ OOYCIOBIEH
BCE-TAKU NPEUMYIIECTBEHHO TEXHUYECKON MPUYUHON, OYEHD
YACTO €10 OKA3BIBAETCA HEKOHTPOIUPYEMAs CIOKHOCTL. MHAUe
TOBOPSI, PUTIOKEHHUE CTAJIO TAKUM CJIOKHBIM, 9TO PA3PAOOTINKU
MIEPECTAIN MO-HACTOALIEMY TIOHUMATD, UTO XK€ OHO AenaeT. Ecamu
paboTa HA/l MPOEKTOM JOCTUTAET MOMEHTA, TIOCJIE KOTOPOTO YKE

EcTb ABa cnocob6a pa3paboTku
NpoeKTa NMPUNOXEHUA: CAenatb
€ro HacTonbkKo NpOCTbIM, Y4TOGbI
ObIN0 0Y€BUAHO, YTO B HEM HET
HE[OCTATKOB, UAKM CAenatb ero
TaKWUM CNOXHBIM, YTOObI B HEM He
6bIN0 0YeBUAHBIX HELOCTATKOB.

4. 3. P. Xoap (C. A. R. Hoare)

HHUKTO HE MOJKET ITIOJTHOCTBIO ITOHATDH, KAK USMCHCHHE OJHOI'O (ppaFMCHTa IPpOTrpaMMmbl

MOBJIMAET HA APYrue (pparMeHTdl, IIPOIPECC IPEKPAIAETCA.

VHpasjaeHue CJIOKHOCTBIO — CAMBIA BAKHBIM TEXHUYECKUH ACTIEKT PA3PAOOTKH

I1O. ITo-moemy, ynpaesnenie coIHOCHIbIO HACTOIBKO BAXKHO, YTO OHO JJOJIK-
HO 6bITb I'maBHBIM Texnudecknm MMnepatusom Paspa6otku I10.

CIIOKHOCTb — HE HOBMHKA B Mupe pa3pabdorku I10. OnuH U3 NHOHEPOB UH(POPMATHU-
KU dacrep Jerkcrpa obpaiiag BHUMAaHHUE HA TO, YTO KOMIIBIOTEPHBIEC TEXHOJIOIUU —
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€JUHCTBEHHAs OTPAC/Ib, 3ACTAB/AIONIAA YEJIOBEYECKUI PA3yM OXBATBIBATDH AMAIA30H,
[IPOCTUPAIOIIMIACH OT OT/IE/IBHBIX OUTOB /IO HECKOJIBKUX COTEH MEradauT nHMOPMAIUH,
YTO COOTBETCTBYET OTHOmEHMIO 1 Kk 10° mam pasHurie B JeBaTb nopsaxos (Dijkstra,
1989). Takoe rUIraHTCKOE OTHOUIEHUE IPOCTO OLIENIOMIIAET. JI€HKCTPA BBIPA3UII 3TO TAK:
«[I0 CPaBHEHUIO C YUCJIOM CEMAHTUYECKUX YPOBHEHU CPEHASA MATEMATUYECKAS TEOPUS
KaXKETCS IOYTH IJIOCKOU. Co3pasas NOTPEOGHOCTD B INyOOKUX KOHIEITYAIbHBIX UEPAP-
XWX, KOMIIBIOTEPHBIE TEXHOJIOIMU 6POCAIOT HAM A6COIIOTHO HOBBIN MHTE/IEKTYAJIbHBIN
BBI30B, HE UMCIOIIUN IIPELEAEHTOB B UCTOpUM». Pagymeercs, 3a npomeamee ¢ 1989 r.
BpeMsA CIOKHOCTb ITO TOJNBKO BRIPOCIA, U CETOAHA OTHOMEHUE JEUKCTPHI BIOJHE
MOJKET XaPAKTEPU30BATLCA 15 MOpAAKAMHU.

0aHMM M3 CUMNTOMOB TOTO, YTO
Bbl NOrPA3NM B YPE3MEPHON COX-
HOCTW, SABNAAETCS YNPAMOE Npume-
HEHWe MeTOoa, HepeneBaHTHOCTb
KOTOPOro 04YeBWUAHA MO KpanHen
Mepe N60My BHELLHeMY Habnto-
parenio. [Mpu 3T0M Bbl ynogo6nse-
TeCb YenoBeKy, KOTOpbIA Npu no-
NIOMKe aBTOMO6MNA B CUITy CBOEK
HEKOMMETEHTHOCTM He HaxomuT
HWYEro Ny4YLIero, Yem 3amMeHuTb
BOAY B pajunarope v BbIGPOCUTL
OKYPKN 13 NenenbHuL.

JedKCcTpa MUIIET, YTO HU OJUH 4YEJOBEK HE 00JIadeT UH-
TEJUIEKTOM, CIIOCOOHBIM BMECTUTD BCE JE€TAINU COBPEMEHHOMU
koMnbloTepHOM nporpammsbl (Dijkstra, 1972), noaromy Ham
— paspaboryukaMm [1IO — He clIeayeT NbITaTbCA OXBATUTD BCIO
IIPOIPaMMy CPa3y. BMECTO 3TOr0 MBI JOJDKHBI IIONBITATHCA OP-
IrdHU30BATDb IIPOrPAMMBI TAK, YTOOBI MOKHO ObLIO 6€30I1aCHO
paboTaTh C UX OTAENBHBIMU (PpArMEHTAMU 10 O4Yepeu. Llenpio
3TOrO ABJIAECTCA MUHHUMHU3ALUA O0ObEMA NPOI'PAMMBL, O KOTO-
POM HYKHO yMaTb B KOHKPETHBIA MOMEHT BpeMeHU. MoxeTe
CUUTATDb 3TO CBOCOOPA3ZHBIM YMCTBEHHBIM XKOHITIMPOBAHUEM:
4yeM 60JIbIIIE YMCTBEHHBIX HIAPOB IIPOrPAMMa 3aCTABIAET MO/ -

JIEPKUBATH B BO3/IyX€, TEM BBIIIE€ BEPOATHOCTb TOTO, YTO BB
YPOHHUTE OJIUH U3 HUX U JOMYCTUTE OMUOKY IPU IPOEKTHUPO-
BAHUU WU KOOUPOBAHUMU.

@. [Ix. [nogxep
(P. J. Plauger)

Ha yposHe apxutekTypsl [1O CI0KHOCTD IPOHIEMBI MOKHO
CHM3UTH, PA3/ICJUB CUCTEMY HA MOJCUCTEMBL. HECKOJIBKO HECIOXKHBIX (PPArMEHTOB
MH(pOPMAIUY TOHATH IIPOIIE, YEM O/INH CJIOXKHBIN. B pa36breHuN CI0KHOM TPOGIEMEI
Ha IIPOCTBIC (DPATMEHTHI U 3AKII0UAETCS 11E/Ib BCEX METO/IUK ITpoeKkTrpoBanwst I10. Yem
60J1€€ HE3ABUCUMBI ITOJICUCTEMBI, TEM GE30MIACHEE COCPEJOTOUNTHCS HA OJJHOM aCIICK-
T€ CJIO)KHOCTU B KOHKDETHBIN MOMEHT BPEMEHH. ['PAMOTHO ONPE/ICICHHBIC OG'bEKTHI
Pa3ensIoT ACIEKTHL MPOHGIEMBI TAK, YTOOBI BBl MOIJIM PEIIATh UX 110 o4epe/u. [TakeTs
06€CIIeunBaIOT TAKOE K€ IMPEUMYIIECTBO Ha 60JIe€ BHICOKOM YPOBHE arperarjum.

CTpeMJIEHHE K KPATKOCTH METOJOB IIPOI'PAMMBI IIOMOTA€T CHU3UTh HATPY3Ky HA HH-
TEJUIEKT. DTOMY K€ CHOCOOCTBYET HAIMMCAHUE NPOTPAMMBI B TEPMUHAX IIPOOGIEMHON
001aCTH, 2 HE HU3KOYPOBHEBBIX JICTAJICH PEUIU3ALNH, 4 TAKKE pa60Ta HA CAMOM BBI-
COKOM YpOBHE a06CTPAKLIUH.

CyTb CKa32HHOTO B TOM, YTO IIPOI'PAMMUCTBI, KOMIIEHCUPYIONIHNE U3HAYAJIbHBIC OIPAHU-
UEHHS YEJIOBEUECKOI'O yMa, IIUIIYT 60JIEC MOHATHBIN U COACPXKAIUI MEHBIIEE YHUCIO
OIINOOK KO,

Kak 60pOTbCSsi CO CNNOXHOCTbIO?

Yamie BCEro NpUYNHAMU HEIP@PEKTUBHOCTU ABJIAIOTCS:

B JIOXKHOE PELIEHUE IIPOCTON NPOOIEME,

B IIPOCTOE, HO HEBEPHOE PEIIECHUE CJIOKHOI IPOGJIEMEL;
B HE1/IEKBATHOE CJIOXKHOE PEMEHUE CIOKHON NPOOIEMBL.
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Kak ykazan [IefikcTpa, CJIOKHOCTb cOBpeMeHHOTro 10 o6yciioBieHa CaMoi €ero Ipupo-
JIOH, IO3TOMY, KaK Obl Bbl HU CTAPaJIUCh, Bbl BCE PABHO CTOJIKHETECH CO CJIIOKHOCTBIO,
IpUCyHIed camoy npobaeMe peanbHOro Mupa. Mcxozs u3 3Toro, MOKHO HPEJIOXKUTD

JBOMCTBEHHBIN MOAXO/] K VIIPABJICHUIO CIOXKHOCTBIO:

B CTapalTeCh CBECTH K MUHUMYMY OOBEM CYIIECTBEHHOM CJIIOXKHOCTH, C KO-
> TOPBIM TIPU/IETCA PABOTATH B KAKIBI KOHKPETHBIM MOMEHT BPEMEHM;

P

B CACPKUBANTE HEOOA3ATENBHBIN POCT HECYIIECTBEHHON CIOKHOCTU.

Kax TOJIBKO BBI IIOMMETE, YTO BCE OCTAIBHBIE TEXHUUECKHUE IIeIH pa3padoTku 1O BTO-
PUYHBI IO OTHONIEHHIO K VIIPABJIECHUIO CJIOKHOCTBIO, MHOTHE IIPUHIUIIBI IIPOEKTHPO-

BAHUS OKAXKYTCSI POCTBIMHU.

XenartenbHble XxapaKTepPUCTUKU NpOeKTa

BBICOKOKa4E€CTBEHHBIE IIPOEKTHI IPOIPAMM UMEIOT HECKOJIBKO
O0ImUX XapaKTEPUCTUK. EC/IM BBl CyMEETE JOCTHUYb BCEX ITUX
ILIeJIEH, BAII IIPOEKT HA CAMOM jene 6yneT odeHb xopomr He-
KOTOPBIE L€JIU NIPOTUBOPEYAT JAPYIUM, HO 3TO U €CTh OJHA
U3 32/1a4 IIPOCKTUPOBAHUA — OOBEAUHEHUE KOHKYPUPYIOMUX
LieJIEN B YIA4YHOM Hab0Ope KOMIIPOMHUCCOB. HEKOTOpEBIE ACHEK-
TBl KAYECTBA IIPOEKTd — HAAECKHOCTD, IPOU3ZBOJAUTENBHOCTD U
T. Jl. — OIMCBIBAIOT U KA4ECTBO IIPOI'PAMMBIL, TOI[A KaK JPyrue
SBJIIOTCS BHYTPEHHUMU XaPAaKTEPUCTUKAMU IIPOEKTA.

BoT cnucok Takux BHYTPCHHHUX XAPAKTCPUCTUK ITPOCKTA.

Munumanvnana cr0icHocms B CHJIY TOJIBKO 9YTO OITMCAHHBIX

Pa6otas Hag npo6nemon, a Hu-
Koraa He fymaw o kpacote.
JyMaio TONbKO O PeLIeHnn npo-
6nembl. Ho ecni nonyyeHHoe pe-
LIEHNE HEKPacuBO, A 3HAK, YTO
OHO HEBEpHO.

P. bakmuHctep ®@ynnep
(R. Buckminster Fuller)

NepekpecTHas ccbinka ITi xa-
PAKTEPUCTUKN CBA3AHbI C 06LI.|,I/IMI/I
atpubytamm kayectsa M0 (cm.

IIPUYMH IVIABHOMN 1IEJIbIO IIPOEKTHPOBAHUS JO/DKHA OBITh MH-  Paspen 20.1).
HUMH3ALUs CJIOKHOCTU. V36€raiiTe CO3AaHusA «XUTPOYMHBIX»

MIPOEKTOB: KAK IIPABWIO, UX TPYJHO MOHATb. BMECTO 3TOTO CO3-

JIABAITE «IIPOCTBIE» U «TIOHATHBIEC» NPOEKTHL. Eciiu mpu paboTte Haj OTAEIbHBIM (Ppar-
MEHTOM IIPOT'PAMMBI IIPOEKT HE ITO3BOJIET GE30IIaCHO UTHOPUPOBATH OOJIBIIMHCTBO
OCTAJIBHBIX (PPATMEHTOB, OH HEY/A4uCH.

ITpocmoma conposorncoenua IIpoeKTUPYS TPUIOKEHNE, HE 320BIBANTE O IPOTPaAM-
MHCTAX, KOTOPBIE 6YAYT ETO COMPOBOXKAAT. [IOCTOSHHO IPECTABIANTE ce6e BOIIPOCH,
KOTOpBIE OYAYT BO3HUKATH Y HUX IIPU B3IVIA/IE HA CO3/1aBAEMBII BaMH KoJ. [lymaiite o
TAKUX MPOTPAMMHUCTAX KaK O CBOEH AYAUTOPUU U IMPOEKTUPYUTE CUCTEMY TAK, YTOOBI
ee paboTa 6b1a OUYEBUAHOM.

Craoboe conpancenue Cnaboe conpsprenue (loose coupling) mpeanonaraeT cBeieHue
K MUHUMYMY YMC/Id COCQMHEHMI MEXY PA3HBIMU YACTAMU IPOIPAMMBL. [lJIg IPOEK-
TUPOBAHUA KJIACCOB C MUHUMAJIbHBIM YMCJIOM B3aMMOCBA3EH UCTIONB3YHTE NPUHIIUIIBI
AZIEKBATHON a6CTPAKIIMU UHTEP(EICOB, NMHKAICY/IAINIO U COKPBITUE UH(MOPMAIIUH.
DTO MO3BONUT MAKCUMAIBHO OOJIETYUTh MHTETPALUIO, TECTUPOBAHUE U CONIPOBOXK/E-
HHUE IIPOI'PAMMBL.

Pacwupaemocms PacmupaeMOCTbIO CUCTEMBI HA3BIBAIOT CBOMCTBO, MO3BOJIAIONIEE
yJAY4IIaThb CUCTEMY, HE HAPYIIAsg €€ OCHOBHOU CTPYKTYPHL M3MeHEHHE OfHOro (par-
MEHT4 CUCTEMBI HE JOJIDKHO BIUATH HA €€ Jpyrue (pparMeHTh. BHEceHue Hauboee
BEPOSITHBIX U3MEHECHUI JOJKHO TPEOOBATh HAUMEHBIINUX YCUIHH.
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Bo3moaicHocms n06mMoPHO2Z0 UCROABL308AHUA [IPOEKTUPYHTE CUCTEMY TAK, YTOOBI
ee (pparMeHThl MOKHO OBLJIO TOBTOPHO MCIIOAb30BATh B JPYTUX CUCTEMAX.

Bsicoxuii kodadppunyuenm oo6seounenus no 6xody I1pu BICOKOM Koadduinenre
obbenHeHN 1O BXoAy (fan-in) K KOHKPETHOMY KIaCCy OOPaIaeTcss OOIbIIOE YHCIO
JIDYTHX KJIACCOB. DTO 3HAYNT, YTO CUCTEMA MPEAYCMATPUBACT HHTEHCUBHOE HCIIOIb30-
BAHIE BCIIOMOTI'ATEIBHBIX HU3KOYPOBHEBBIX KJIACCOB.

Hu3xuit unu cpeonuit xodunyuenm pazeemenenus no 661x00y ITO O3HAUAET,
YTO KOHKPETHBIN KJIACC 06PAIMAETCA K MaJIOMY UIN CPEJHEMY YUCITY JDYTUX KIACCOB.
BpicOkH# KO3(PUIIMEHT pa3BETBIEHUS 110 BbIXoAy (fan-out) (6omee ceEMU) rOBOPUT
O TOM, UTO KJIACC UCMOIb3YET HOJIBIIOE YUCIO APYTUX KIACCOB U, BO3MOXKHO, CIUIIKOM
CJIOKEH. YUeHblE OOHAPYKUIN, YTO HU3KUKU KO3 UIIMEHT Pa3BETBACHUS 11O BBIXOJY
BBII'O/ICH KAK B CJIYYa€ BBI30BA METO/IOB U3 METO/A, TAK U B CJIy4a€ BBI30BA METOJOB U3
kmacca (Card and Glass, 1990; Basili, Briand, and Melo, 1996).

Hopmupyemocms IIpOEKTUPYIUTE CUCTEMY TAK, YTOOBI €€ MOKHO OBLIO JIETKO 4/1a11-
TUPOBATH K JPYroi Cpeje.

Munumanvnasn, HO NOAHAA PYHKUUOHAABHOCIG DTOT ACIICKT ITOIPA3YMEBACT OT-
CYTCTBME B CUCTeME JTMIHUX yacrer (Wirth, 1995; McConnell, 1997). Bonsrep rosopui,
YTO KHHUI'd 31KOHYEHA HE TOI/[A, KOI/IA B HEE OOJIbIIE HEYETO JOOABUTD, 4 KOTAA U3 HEE
HHUYETO HEb3d BBIOPOCUTD. I1pu paszpadoTke 1O 3TO BEPHO BJBOIMHE, IOTOMY YTO JO-
MTOJHUTENBHBIN KO/ HEOOXOAUMO Pa3paboTaTh, IPOAHATU3UPOBATH, IPOTECTUPOBATE, 4
TAKKE NTEPECMATPUBATD IIPH U3BMEHEHUH JIPYTUX (PPATMEHTOB IIPOTrpaMmel. Kpome Toro,
B OYIYIIUX BEPCUAX IPUIOKEHUSA IPUAETCA MOAJLEPKUBATD OOPATHYIO COBMECTUMOCTD
C OIIOJHUTENBHBIM KOAOM. OIIACANTECH BONPOCA: «OTY (PYHKILIMIO PEATUZOBATDH JIETKO
— I04YeMy ObI 3TOTO HE C/IEIATh?»

Cmpamugpurxayus Ilon crpaTUdUKALINCH TIOHUMAIOT PA3/IC/ICHUE YPOBHE IEKOMIIO-
3UINH, TTO3BOJIIIOMIEE U3YIUTh CUCTEMY Ha JTIO6OM OT/ACTBHOM YPOBHE H IOTYyIUTh IPU
3TOM COIVIACOBAHHOE NPEACTABICHUE. [IPOEKTUPYITE CUCTEMY TaK, YTOOBI €€ MOKHO
OBUIO U3y4aTh HA OTACIBHBIX YPOBHSIX, HTHOPUPYS APYIUE YPOBHIL

Hanpumep, €Ciu Bbl CO3[AETE COBPEMEHHYIO CUCTEMY, KOTO-
past IOJKHA MCIOJIb30BATh OOJBIION OO6BEM CTAPOrO, MJIOXO
CIIPOEKTUPOBAHHOI'O KOJ4, HAIIUIIUTE YPOBEHDb, OTBEUYAIOIIUI
33 B3AUMOJENUCTBUE CO CTAPBIM KOAOM. CIPOEKTUPYUTE ITOT
YPOBEHD TAK, YTOOBI OH CKPBIBAJI IJIOXOE KAYECTBO CTAPOrO KOAA,
NIPENOCTaBIIsAs 60I€€ HOBBIM YPOBHAM COIVIACOBAHHBIM HA00P CEPBUCOB. ITyCTh OCTANb-
HBIC YACTHU CUCTEMBI PabOTAIOT C 3TUMHU KJIACCAMH BMECTO CTAPOro KoAa. Takod nogxon
CYJIUT JIBA IPEUMYILECTBA: 1) OH M30IMPYET IUIOXOH KOA U 2) €CIU Bbl KOILA-HUOYIb
pEMmUTE BBIOPOCUTD CTAPBI KOJ WIH BBIIIOTHUTD €0 PE(MAKTOPHUHI, BAM HE IIPUJETCS
HU3MEHATh HOBBIA KOJ| 31 UCKJIIOUCHUEM IIPOMEXYTOYHOI'O YPOBHSL.

Coomeemcmeue cmanaupmubm memoouxam Yem 3K30-

MepekpectHas ccbinka 06 0co-
GEHHO NONE3HOM TUMNe CTpaTdu-
KaLyum — NpUMeHeHUM WabnoHoB
NPOEKTMPOBAHNA — CM. N0Apas3-
nen «CTapaiiTecb MCNONb30BaTh
nonynspHble Wa6noHbI NPOEKTY-
poBaHus» pasgena 5.3.

TUYHEE CUCTEMA, TEM CJIOXKHEE OyIET JPYIUM IIPOIPDAMMUCTAM
IOHATD €€. [TonbITauTECh NIPUAATD BCEM CUCTEME IIPUBLIYHBIA
U1 Pa3paboOTUYUKOB OOJIUK, IPUMEHAS CTAHAAPTHBIE MIOIYJIAP-
HBIE TIOAXOJBL
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YPOBHU NPOEKTUPOBaHUS

TIpOEKTUPOBAHUE MTPOTPAMMHOM CHCTEMBI TPEGYET HECKOJIBKUX YPOBHEM JIETATBHOCTH.
HeKOTOpBIE METO/IBI IPOEKTUPOBAHMUS UCIIOMb3YIOTCA Ha BCEX YPOBHAX, 4 IPYTHE TOJIBKO
Ha OJHOM-JBYX (pHC. 5-2).

O (@ Nporpammuas cuctema

——

C] @ Paspenexne cucTembl Ha NOACUCTEMbI/NAKETbI

OO

TA,

(® Paspnenenve nakeTos Ha Knacchi

“\non

—1
nnn

(@ Paspenenvie KNaccoB Ha JaHHbIE U METOALI

L)
o
000

(® TNpoexTuposatme MeToaos

Puc. 5-2. Yposnu npoexmuposanus npozpammol. Cucmemy (1) creoyem pasoenums
Ha noocucmemol (2), ROOCUCEMbL — HA KAACCHL (3), a KAACCHL — HA MeMmOoobl U OAHHbLE
(4); memoovL marxice HeobxooUMo cnpoeKmuposans (5)

YpoBeHb 1: nporpammMHas cuctema

I1epBOMY YPOBHIO ITPOEKTUPOBAHUSI COOTBETCTBYET BCSI CUCTEMA.

HeKOTOPBIE POrPAMMUCTHL C CUCTEMHOTO YPOBHS CPasy mepe-  HelMi CTOBaMA — W 3T0 Heus-
p porp yp pasy nep MEHHbIA MPUHLNN, HA KOTOPOM

XOJAT K MPOCKTUPOBAHHUIO KIACCOB, HO OGBIYHO LIEIECOOOPABHO  goyopan BeeranakTudeckwil ycnex

o6aymaTh 6071€€ BBICOKOYPOBHEBbBIE KOMOUHAIIMN KJIACCOB, TAKUE  BGeil Kopnopauuu, — dyHaameH-

KaK IOJCUCTEMBbI UJIU ITAKETHL. TanbHble M3bAHbI KOHCTPYKLMN
e TOBapOoB KamychampytTcs ux

YpoBeHb 2: pa3fieneHne CUCTeMbl Ha NOACUCTEMbI BHELUHUMU U3bAHAMU.

WNn nakeTbl [lyrnac Agamc

N (Douglas Adams)
TnaBHBIA pe3ynbraT NPOEKTUPOBAHUA HA 3TOM YPOBHE —

onpenesIeHne OCHOBHBIX ITOJACUCTEM. [Topcucrembl MOTYT OBITH
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JIOBOJIBHO KPYITHBIMH, TAKUMH KaK MOJYJIb paboThl ¢ 6a3aMu JaHHBIX, moaynu GUI,
OUBHEC-TIPABWI WX CO3/IaHUSI OTYETOB, MHTEPIPETATOP KOMaHA U T. J. CyTh IPOEK-
THPOBAHUS HA JJAHHOM YPOBHE 3aK/IIOYAETCH B PA3/IEJIEHUU IPOTrPAMMBI HA OCHOBHBIE
MO/ICUCTEMBI U ONPEAECIECHUU B3aUMOJECUCTBUU MExAy nojgcucreMamMu. OObIYHO 3TOT
YPOBEHb HYKEH IPU pabOTe HA/J| IIOOBIMHU IIPOEKTAMH, TPEOYIONUMHU OOIEE HECKOIBKHUX
Hezenb. [Ipu TPOEKTUPOBAHUHN OTJEIbHBIX ITOJJICUCTEM MOKHO IPUMEHSATb PA3HBIE MO/I-
XO/IBL: BHIOUPAUTE TOT, KOTOPBIH KAXKETCHI BAM ONTHUMAIbHBIM B KKJOM KOHKPETHOM
caygae. Ha puc. 5-2 JaHHBINA yPOBEHD POEKTUPOBAHUA 0O03HA4YEH LU(PPOIt 2.

OCO6EHHO BaKHBIM ACMEKT 3TOTO YPOBHS — ONPEEACHUE IPABU B3aUMOICUCTBUSA MO -
cucrem. Eciii Bce oACHCTEMBI MOTYT B3aUMO/ICHCTBOBATD, BBITO/IA MX PA3/IETICHUS NCYE3AET.
IToguepKUBafTEe CyTh MOACUCTEM, OTPAHUYNBAS UX B3AUMOJICHCTBUE MEXITY COOOM.

JomycTuM, Bel ONPEAEIMIA CUCTEMY U3 IIECTU NOACUCTEM (PHC. 5-3). [Ipu OTCYyTCTBUU
KaKUX-JINOO OIPAHUYEHUN B CHUJIy BTOPOI'O 3aKOHA TEPMOJUHAMUKYU SHTPOIUA CUCTEMBI
JIOJDKHA YBENIUYUTBCA. OJUH U3 CIIOCOOO0B YBEJIMYEHMS SHTPOIIUU SABIAETCA A0COMIOTHO

CBOGO/THOE B3AUMOJEHCTBUE MEXY MOJCUCTEMAMH (PHC. 5-4).
(

~

Monb30BarensbCkuii Ipadhnyeckne

nHTEpdeiic

onepauumn

Moacuctemsl
XPaHEHMS JaHHbIX

Knaccbl ypoBHS
npuUNoXeHus

Moacuctema
613Hec-npasun

VIHCTPYMEHTBI
YPOBHS NpeanpusTUs
J

Puc. 5-3. Ilpumep cucmemst, BKAOUAIOULCL ULECING BOOCUCINEM

—

-

p

lMonb30BarenbCkuit
nHTEpdeiic

'y

padhmnyeckmne
onepauum

Moacuctema
XPaHeHUs AaHHbIX

Knaccb! ypoBHs
npuUNoXeHus

Mopcucrema e — VIHCTPYMEHTbI
613Hec-npasun YPOBHSA NPeANpuATUS

Puc. 5-4. BO3MOXCHbILL Pe3ybmam omcymcmeus npasut, 02PaAHUMUEAIOULUX 83AUMO0eLi-
cmeue noocucmem

L J

Kak Bujure, B UTOr€ BCE MOLCUCTEMbBI HAYMHAIOT HANIPAMYIO B3aUMOJAECUCTBOBATD, YTO

IIOJHUMAET HECKOJIbKO BAXKHBIX BOIIPOCOB:

B B CKOJIbKMX PA3HBIX YACTAX CUCTEMBI HY?)KHO XOTb HEMHOTO Pa30HpaThCs pa3padboTdn-
KY, JKEJIAIOMIEMY U3MEHHUTD KAKOM-TO ACIEKT NOACHUCTEMBI I'PA(PUIECKUX OIIEPALTHIA?
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B uTrO OYJET, €C/IN BbI IONBITAETECh 33J€UCTBOBATD JAHHBIN MOJYJIb OU3HEC-TIPABUIL B
Jpyrou cucreme?

B uTO OYIET, €CIU Bbl 3aXOTUTE BKIIOUUTb B CUCTEMY HOBBIN IIOJIb30BATE/IbCKUNA UH-
Tepdenc (Hanpumep, UHTeEP@ENCc KOMaHAHOU CTPOKH, YAOOHBIH I IPOBEACHUA
TECTUPOBAHUA)?

H  YTO NPOM3OMJET, €CJIU Bbl 3aXOTUTE IIEPEHECTH MOAYJIb XPAHECHUA JAHHBIX HA ya-
JIEHHBII KOMIIBIOTED?

CTpesIKu MEXY MOJCUCTEMAMU MOXHO PACCMATPHUBATD KAK IIJTAHTH C BOAOU. Ecin BaM
3aXO0UETCA «BBIEPHYTh> OJHY 13 MOJCUCTEM, K HEN HABEPHAKA OYYT MOJKIIOYEHDI HE-
CKOJIBKO HIJTAHTOB. YeM 60JIbIIIE NIJIAHTOB BaAM HY’KHO OyIET OTCOEAMHUTD U MOAKIIOYUTD
3aHOBO, TEM CHJIBHEE BBl IIPOMOKHETE. ADXUTEKTYPA CUCTEMBI JJOJIKHA OBITh TAKOM,
YTOOBI 3AMEHA TIOJICUCTEM TPEOOBAIA KAK MOKHO MEHbIIE BO3HU CO MIJIAHT'AMHU.

IIpu KOJDKHOM IMPEAYCMOTPHUTENBHOCTH BCE ATU BOIPOCH MOXKHO PEIINTb, IIPOJIETAB
HEMHOTO JOTIOTHUTENBHON PA0OTHL. Peamn3yiTe KOMMYHHKAITAIO MEXKAY ITOACUCTEMAMU
Ha OCHOBE IIPUHIIUIIA «HEOOXOAUMOI'O 3HAHUS», U ITYCTh OHO OYAET AEHCTBUTEIBHO HE-
06xX0AUMBIM. [TOMHHUTE: IPOIIE CHAYA/IA OTPAHUYHUTH B3AUMO/ICHCTBHE, 4 3ATEM C/IEIATh
ero 6osiee CBOHOHBIM, YEM MTBITATHCSI N30IUPOBATH TOACUCTEMBI IIOCIIE HATTHCAHUS He-
CKOJIBKUX COTEH BBI30BOB MEXIy HUMU. Ha prcC. 5-5 MOKA3aHO, KaK HECKOJIBKO TIPABUI
KOMMYHHUKAIIUA MOTYT U3MEHUTDb CUCTEMY, U300PAKEHHYIO HA PHUC. 5-4.

e Y

lMonb3oBatensCcKnit Ipachuyeckne
nHTEpdeic onepauum

\

Knaccbl ypoBHS
NpUN0XeHMs

Moacuctema MHCTpyMeHTbI
6u3Hec-npasun | >| ypoBHS NpeAnpuaTAR

L J

[Moacuctema
XPaHEeHUs AaHHbIX

Puc. 5-5. Onpeoenus nHeckonvko npasui KOMMYHUKAUUL, MOICHO CYULECINEEHHO YNpOo-
CIMUmMs 83auUMO0eLiCmeue nOOCUCeM

YT10oOBI COECAMHCHUS ITOACUCTEM OBL/IN [IOHITHBIMU U JICTKUMU B COIIPOBOXKICHUH, CTA-
parTeCh NOAAEPKUBATH IPOCTOTY OTHOMEHNH MEXY IOACUCTEMAMM. CAMBIM IIPOCTBIM
OTHOUIIEHUEM SIBJIICTCS TO, IPU KOTOPOM OJIHA IOJCUCTEMA BBI3BIBACT METOABL IPYTOM.
Bosee cll0)KkHOE OTHONIEHHE UMEET MECTO, KOT/IA O/HA MO/ICUCTEMA COJIEPIKUT KIACChI
gpyrom. Camoe CI0XHOE OTHOIIEHME — HACJIENOBAHUE KJIACCOB OJHOM IOJCUCTEMBI
OT KJIACCOB APYI'OM.

IpuaepKUBANTECH OJHOT'O PA3yMHOI'O NIPABWIA: AUAIPAMMA CUCTEMHOI'O YPOBHS BPOJIE
TOH, 4TO MOKA3aHA HA PUC. 5-5, JOJDKHA OBITh ALJUKINYECKUM I'pacdom. MHaue rosops,
NPOIrpaMMa HE JOJDKHA COAEPKATh UKINYECKUX OTHOWIECHUMH, IIPU KOTOPBIX KJIACC A
UCHONB3YET Ki1acC B, xiacc B ucnonpsyer xkinacc C, a knacc C — xacc A

ITpu paboTre HAJ KPYMHBIMU POrPAMMAMU U MPOTPAMMHBIMU KOMIUIEKCAMHU MPOECK-
TUPOBAHUE HA YPOBHE MOACUCTEM MIPOCTO HEOOXOAUMO. ECIM BAM KaXKETCS, YTO BaIla
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IIPOIPamMMa JOCTATOYHO Majd, YTOOBI IPOEKTUPOBAHUE HA YPOBHE MOJCUCTEM MOXKHO
OBUIO IPOIYCTUTD, XOTS ObI IPUMUTE 3TO PELUIEHUE OCO3HAHHO.

YacTo ucnonb3yembie NOACUCTEMBI

HCKOTOprC TUIIBI IOJICUCTCM CHOBA U CHOBA UCIIOJIb3YIOTCA B PA3HBIX CUCTCMAX. Huxe
MMPUBCACHBI TC, YTO BCTPCUAIOTCA 4aIle BCECIO.

MepexpecTHas cebinka 06 ynpo- Ioocucmema 6usnec-npasun bBusHec-TIPABUIAMH HA3BIBAIOT
WieHUN Gu3Hec-norvkn nyTem ee  3AKOHBL, IUPEKTHBBL, IIOTUTHKU U MPOLCAYPHL, PEATU3YEMBIC B
BbID@XEHUA B hopme Tabnuy cM.  KOMIIBIOTEPHOU crucTeMe. Harpumep, B CIydae CUCTEMBI PACYETA
rnasy 18. 3apabOTHOM IJIAThl OU3HEC-IIPABUIAMHU MOIJIUA Obl ObITH JUPEK-
TUBBI HAJIOT'OBOI'O YIIPABICHUS, ONIPEAEIAOINUE PA3HOOOPA3HBIE
BU/IbI HAJIOT'OB. JJOIIOJIHUTEIBHBIM UCTOYHHUKOM IIPABUJI MOIJIO Obl ObITH COIVIAIIEHUE C
PO COI030M, PEIVIAMEHTHUPYIOLIEE OIUIATY CBEPXYPOUHOM PAOOThI, OTIYCKA U T. 1. [1pu
CO3aHUM IIPOI'PAMMBI U1 AT€HTCTBA 110 CTPAXOBAHUIO ABTOMOOUJIEH NIPABU/Id MOTYT
OBITb OCHOBAHBI HA COOTBETCTBYIOLIINX I'OCYAAPCTBEHHBIX 3AKOHAX.

IIoocucmema nonv3oeamensckozo unmepdgbetica 11305111151 KOMIOHEHTOB IOJIb30-
BaTEIbCKOIO MHTEP(dECA B OTAEIBHON OACUCTEME NTO3BOJIAET U3MEHATD €T'0, HE BIIMSAA
Ha OCTAJIbHYIO IPOrpammy. Kak npasuio, HoACcUCTEMA I0/Ib30BATENLCKOIO HHTEPdErica
BKJIIOYA€T HECKOJIBKO MO/MMHEHHBIX MO/ICUCTEM WM KJIACCOB, OTBevaomux 3a GUI,
nHTEpGEHC KOMAHIHON CTPOKH, PA6OTY C MEHIO, YIIPABJIECHUE OKHAMM, CIIPABOYHYIO
CHUCTEMY U T. JI.

IHoocucmema oocmyna x B/l Bbl MOXET CKPBITh /ICTANN PEANIU3ALUN TOCTYIIA K
B/l, 9TO6BI 60JIbIIAsg YACTh NPOTPAMMBI HE HYKJQIACh B 3HAHUHU «I'PA3HBIX» MOJPO6-
HOCTEN Olepariii HaJi HA3KOYPOBHEBLIMHU CTPYKTYPAMH M MOTJIA PA6OTATH C JAHHBIMU
B TEPMHHAX 6U3HEC-IPOOIEMBL [TO[ICUCTEMBI, CKPBIBAIOIIUE ICTAIN PEATNU3ALINH, O6C-
CIIEYUBAIOT BAXKHBIN YPOBEHDb 406CTPAKIIUH, CHIKAIOUINH CJIOKHOCTD IIPOrpaMMel. OHU
KOHIIEHTPHUPYIOT onepanuu Haj Bl B OMHOM MECTE U CHIKAIOT BEPOATHOCTh OMIUOOK
Ipu paboTe C JAHHBIMU, 4 TAKKE MO3BOJIAIOT JIEIKO U3MEHATb CTPYKTYpY B/l 6e3 u3-
MEHEHHUA OOJIBbIIEN YACTH MPOTPAMMEL

IIoocucmema usorauyuu 3aeucumocmeti om OC 3apucumoctu ot OC ciaegyer
HU30JIMPOBATH B IOJCUCTEME IO TOW K€ MPUYMUHE, YTO U 3aBUCUMOCTH OT 060pyNOBa-
HuA. Eciin, HanpuMep, BBl pa3pabaTeiBaeTe IporpaMmy mia Microsoft Windows, 3auem
OTPpaHHUYNBATH cedd cpefror Windows? Msonupyite BbI30BE Windows B CIIEITUATU3H-
POBAaHHON MHTEPQENCHOM MOJCUCTEME, U €CJIU BAM IO3/HEE 3aXOUYETCHA NEPEHECTU
nporpamMmy Ha miatdopmy Mac OS nnn Linux, TO NPUAETCA U3MEHUTD TOJBKO 3TY
nojgcucremy. MHTEp@EHCcHAs MOJCUCTEMA MOXKET OBITh CJIMIIKOM KPYIIHOM, YTOOB! BB
MOIJI PEATU3OBATD €€ CAMOCTOATENBHO, OJJHAKO TAKHUE MOACUCTEMEI YKE PA3PAOOTAHEI
U BKJIIOUCHBI B HECKOJIBKO KOMMEPYECKUX OUOIUOTEK.

YpoBeHb 3: paszaeneHune NoACUCTEM Ha Knacchbl

DTOT YPOBEHDb NPOEKTUPOBAHUSA IPEIIONATAET ONPEJEIECHUE BCEX KIACCOB CUCTEMBL
JlononHHTenbHbIe cBeReHus Mpo- Hanpumep, NogcucTeMa A0CTyma K B/l MOXET ObITh JJajIee paszie-
eKTMpOBaHme B[ XopoLLo paccmo- JICHA HA KJIACCHI JOCTYIIA K JAHHBIM U KJIACChI XPAHCHUS JAHHDbIX,
TpeHo B KkHure «Agile Database 4 TAKOKE Meraganuble BJI. Ha prc. 5-2 moka3aHO, KaK pa3AeInTh
Techniques» (Ambler, 2003). HA KJIACCHI OJHY M3 IOJCUCTEM YPOBHSA 2; KOHEYHO, TPU JIPYTUX

IIOJICUCTEMBI TAKXKE CJIEJIyeT PA3/JEAUTh HA KIACCHI.
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KpoMme TOro, Ha 3TOM YPOBHE CJIEAYET ONPELEIUTDb ACTAIU B3AUMOIEHCTBUA KAXKIOIO
KJIACCA C OCTAJIbHBIMU 3JIEMEHTAMH CUCTEMBI, OCOOEHHO UHTEPdENC K1acca. B nerom
CYTbIO MPOCKTHUPOBAHUA HA JAHHOM YPOBHC ABJIACTCA AJCKOMIIO3UIHA IMOACUCTEM JO
TAKOT'O YPOBHS JJ€TATbHOCTU, KOTOPBIN MO3BOJIUT PEAIU3OBATH YACTU MOACUCTEM B
(dopMe OTJENbHBIX KJIACCOB.

Paznenenne NocUCTEM Ha KI1ACChl OOBIMHO TPEGYETCS BO BCEX MPO-
€KTaX, Hd PEVIN3ALUIO KOTOPBIX YIJET 60JIEE HECKONIBKUX JHEU.
B KpYIIHBIX IPOEKTAX HEOOXOAUMBI U BTOPOMU, U TPETUIT YDOBHU
poeKTHUpoBaHUsL. [1pu paboTe HaJl COBCEM HEOOJIBIIUM IIPOEKTOM
BTOPOY YPOBEHD IPOEKTUPOBAHUS MOKHO IPOITYCTUTh.

MepekpecTHas ccbinka XapakTe-
PUCTUKN BbICOKOKA4ECTBEHHbIX
KNaccoB CM. B rnase 6.

Knaccbi n 06beKTbI

OnyH U3 BAXKHEUIIUX ACIEKTOB OOBEKTHO-OPUEHTUPOBAHHOIO IIPOEKTUPOBAHUA —
pasznuune Mexay O6beKTAMU U KiacCaMu. OOBEKT — 3TO 106451 KOHKPETHAS JUHAMU-
YECKAs CYIIHOCTD, UMEIONAsl KOHKPETHBIE 3HAYEHUS U ATPUOYTHl U CYIIECTBYIOLAS B
IIEPUO/, BBIIOJIHEHUS IPOrPaMMbl. KiacC — 3TO CTaTU4YECKAs CYIIHOCTD, C KOTOPOM! BB
HUMEETE JeJI0, IPOCMATPUBAA JIMCTUHI NIPOIPaMMbl. HanpuMep, Bbl MOXETE OObABUTD
KJ1acC Person (4€10B€K), UMEIOMNN TaKUE ATPUOYTHI, KAK (PAMMWINA, BO3PACT, IO U T. [
B nepuo/ BHIIIOJIHEHUS Bbl OyfieTe pA00OTATh C OOBEKTAMU nancy, hank, diane, tony u
T. [J. — UHA4YE IOBOP, CO CreU(PUIECKUMHU IK3EMIUIAPAMU KI1ACCA. EC/IM BBl 3HAKOMBI
C TepMUHOJIOrHEN B/, pasindue Mexy KIAaCCOM U OOBEKTOM aHAJIOTUYHO PA3INYHIO
MEXKY «CXEMOM» U «3K3EMIUIAPOM». KIlacC MOXKHO pacCMaTPUBATL KAK (POPMy I BbI-
MIEYKU OYyJOUYEK, 4 OOBEKTB — KAK CAMU OYJIOYKU. B 3TOI1 KHUI'€ TEPMUHBI «KJIACC» U
«OOBEKT> UCIOJIb3YIOTCA HEPOPMAILHO U 60JIEE UM MEHEE B3aUMO3AMEHAEMO.

YpoBeHb 4: pa3fieneHne Knaccos Ha MeTofbl

JaHHBIM YPOBEHDb NIPOEKTUPOBAHUSA 3AKII0YAECTCA B PA3ACICHUN KAKIOIO KJIACCa Ha
MeToAbL. HEKOTOpBIE METOABL YKE OYAyT ONPEAEIEHDl HA YPOBHE 3, IPU IPOEKTUPOBA-
HUU UHTEP@ENCOB K1acCcoB. Ha ypoBHE 4 BbI JETAIBHO OIPEAEIUTE 3AKPBITBIE METObI
KJIACCOB. IIpU 3TOM MHOTHE METOABL OKAXKYTCA IMPOCTBIMU, TOI4A KAK Apyrue oyayr
BKJIIOYATb UEPAPXUU METOLOB U NOTPEOYIOT JOIOJHUTEIBHOI'O IIPOEKTHPOBAHUA.

TToMIHOE ONPEENEHUE METO/IOB KJIACCA YACTO MO3BOJIAET JIYUIIE MOHATh €T0 UHTEPQEC,
YTO MOKET MOJATONKHYTh K COOTBETCTBYIOIEMY U3MEHEHUIO UHTEP(ETiCA, T. €. K BO3-
BPAIIEHUIO HA YPOBEHD 3.

YeTBepThI YPOBEHD ACKOMIIO3UIINN M TIPOEKTUPOBAHNS YACTO OCTABIACTCS OTACTBHBIM
IIPOrPAMMUCTAM U HEOOXO/JUM B JIIOOOM IIPOEKTE, TPEOYIOMEM OOJIEE HECKOIBKUX
4aCcoB. POPMATIBHO BBIIOJIHATD 3TOT 3TAIl HE 00S3aTEIBHO, HO XOTs OBl IPO €€Os1 BbI-
IIOJIHUTH €TI0 HY)KHO.

YpoBeHb 5: NpoeKTMpoBaHue MeTOA0B

Ha 3TOM ypOBHE IPOCKTUPOBAHUC 3AKIIOYACTCS B ICTATTBHOM  [lgpekpecTHas ccbinka O c03aa-
OIIPpEACIICHUN (I)YHKL[I/IOHQUH)HOCTI/I OTACIBbHBIX METOJIOB, 34 YTO HWUN BbICOKOKA4€CTBEHHbIX METO-
OOBIYHO OTBEYAIOT OTAE/bHBIEC IPOIPAMMUCTDL, PA6OTAIONIME Hayl ~ AOB CM. Masbl 7 v 8.
KOHKPETHBIMU METO/AMU. JJaHHBIH YPOBEHb MOKET BKJIIOYATh

TaKUE JEHCTBUS, KAK HAITMCAHUE IICEBJIOKO/, IOUCK AJITOPUTMOB B KHUI'AX, PA3MBbIIII-
JIEHHWE HAJ] ONTUMAJIbHON OPraHu3anuent GparMeHTOB METO/A U HATMCAHUE KOZAA. OTOT
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YPOBEHD IIPOCKTUPOBAHUA BBITIOJIHACTCA BO BCEX C/Iy4dadaAX, HO HE BCErga OCO3HAHHO U
KauecTBeHHO. Ha puc. 5-2 oH ormeueH nudpoin 5.

5.3. KOMNOHEeHTbI NPOEKTUPOBAHMS:
3BPUCTUYECKMNE NPUHLUNDI

Pazpaboruuku ITO mo6aT yeTKUe U sicHble npasuia: «Caenait A; B u C, u 310 06532-
TEJIbHO NpUBEACT K X, Y U Z». MBI UCIIBITBIBAEM T'OPJOCTD, KOTJJA HAXOAUM TaNHBIE Jeii-
CTBUS, IPUBOJSAIINE K JKETAEMBIM PE3Y/IBTATAM, U CEPAUMCS, €C/IN KOMAaH/bI pabOTaIOT
HE TaK, KaK ONUCaHO. CTpPEMJIEHUE K JETEPMUHHUPOBAHHOMY IIOBEJICHUIO IIPEKPACHO
COIVIACYETCS C JETAJIBbHBIM IIPOTPAMMUPOBAHUEM, IIPH KOTOPOM CTPOTO€ BHUMAHHUE K
JIETAIIAM MOXKET OIIPEAEIUTD YCIEX WIM IPOBAJ IPOIrPaMMbl. OJHAKO IIPOECKTHPOBAHUE
1O — coBceMm apyras UCTOPHAL.

Tak KaK IPOEKTUPOBAHUE HE SABJISCTCA AETEPMUHUPOBAHHBIM, IJIABHBIM ACIIEKTOM IIPO-
E€KTUPOBAHUA KA4eCTBEHHOTO I1O CTAaHOBUTCS yMEJIOE IPUMEHEHUE HA60pa 3P Pek-
THUBHBIX 3BPUCTUYCCKUX IMTPUHITHUIIOB. Hwuxe mbl pPaCcCMOTPUM PAX TAKUX IIPUHITUIIOB —
IIOAXO/0B, CITOCOOHBIX MIPUBCCTHU K YJAYHBIM PCIHICHUAM. MoxeTre cunuTaTh IBPUCTHUYC-
CKH€ IIPUHLIUIIBI IPABUJIAMU BBIIIOJHEHUSA IIPOO IIPU HUCIONb30BAHUN METOZAA NPOO U
omunbok. HECOMHEHHO, HEKOTOPBIE U3 HUX BAM YK€ M3BECTHBI. KaXKIbIM U3 3BPUCTU-
YECKUX IIPUHLUIIOB OyJET OMCAH B KOHTEKCTE ImaBHoro Texuuueckoro Mmneparusa
Pazpaborku 1O — ynpasieHus CIOKHOCTBIO.

Onpepenute 06LEKTLI peanbHOro Mupa

IlepBblit, U CAMBII IIOIY/IAPHBIN, IOLXOM K IIPOEKTUPOBAHUIO —

«OOIIENPUHATDIN> OOBEKTHO-OPUEHTUPOBAHHBIN IIOAXO0J —

OCHOB4H H4 OIIPEJAEJIEHUHU OOBEKTOB PEAJIbHOIO MHUPA U MUC-

Bty L KYCCTBEHHBIX OOBEKTOB.

(Bertrand Meyer)  ITpyu IPOEKTUPOBAHUHN C UCIIOAB30BAHUEM OOBEKTOB OIPE/E-
JINTC:

MepekpecTHas ccbinka O npo-
eKTUPOBAHII C UCTIONb30BAHNEM
KNaccoB CM. rmasy 6.

B OOBEKTH U UX aTPUOYTHI (METOABL U JAHHBIC);
B JICHCTBUSA, KOTOPBIE MOIYT OBITH BBIIIOJHEHBI HAJl KAKbIM

O6BEKTOM;
B ICHCTBUSA, KOTOPBIE KAXK/bII OOBEKT MOKET BBIIIOTHATD HAJ,
JPYIUMU OOBEKTAMU;
B YaCTH KAKAOI'O OOBEKTd, BUAUMBIE IPYTUM OOBEKTAM, T. €. OTKPBITBIE U 3AKPLITHIC
4acTy;
B OTKPBITHIM UHTEPPENC KAKAOIO OOBEKTA.

DTU YACTO MOBTOPSIONINECS JAEHCTBUA HE OOA3ATENIBHO BBITOIHATh B YKA3AHHOM IIO-
psaaxe. [IOMHUTE O BAXXHOCTH UTEPAIUML.

Onpeodenume o6sexmsvl u ux amPuOyms: B OCHOBE CO3AaHUA MPOTPAMM OOBIYHO
JIEXKAT CYIHOCTH PEAILHOTO MUPA. Hanpumep, cCucTeMa pacyeTa MOBPEMEHHON OIIATHI
MOJKET ObITh OCHOBAHA HA TAKUX CYIIHOCTSX, KAK COTPYJHUKH, KIUEHTDI, KAPTHI yI€TA
BpeMeHH U cuera (puc. 5-6).
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Client
Employee
name
name billingAddr ess
title accountBalance
billingRate currentBillingAmount
GetHoursForMonth() EnterPayment()
1 I billingEmployee 1 17 clientToBill
clientToBill
. N L $bills
Timecard Bill
hours billDate
date * 0.1
) 3 BillForClient:
projectCode billingRecords 0

Puc. 5-6. Dma cucmema pacuema Onaams. COCMOUM U3 Uemblpex 0CHOBHbIX 00BeKmMos
(npumep ynpoujer)

OnpeaenuTb aTpuOyThl OOBEKTOB HE CIOKHEE, YEM CAMU OOBEKTBL. KOKABIN OOBEKT UMEET
XaPaKTEPUCTUKN, PEICBAHTHBIC /I7ISI KOMIBIOTEPHOI MPOrpaMMbl. CKaKeM, B CUCTEME
pacyeTa NIOBPEMEHHOI OIUIATHI OOBEKT «COTPYAHUK» OO OB TAKUMU ATPUOYTAMU,
KaK UMs/(DAMUTHA, JOJDKHOCTD U YPOBEHD OILIATBL. C OOBEKTOM «CUET> OBIIN ObI CBA3AHBI
TAKHE ATPUOYTHI, KAK CYyMMA, UM /(DAMUINAA KIUEHTA, JaTA U T. [I.

O6bekramu cucrtemsl GUI 6butn OBl PA3HOOOPA3HBIE OKHA, KHOIIKM, IPUMTH U UH-
CTPYMEHTHI pUCOBaHUS. [Tpy gasbHENIIEM U3YYEHUN IIPOOTIEMHON OOIACTHU BBl MOKETE
NIPUHATH K BBIBOJY, YTO YCTAHOBJIECHUE OJHO3HAYHOI'O COOTBETCTBUS MEXY OOBEKTAMU
NPOIPAMMBL U OOBEKTAMU PEATTBHOTO MUPA — HE CAMBIH JIUIINH CIIOCOO ONPEAECICHUS
OOBEKTOB, HO /Il HAY4JI1d OH TOXE HETUIOX.

Onpedenume oeticmeusn, KOMoPsvie MO2Ym OblMb GbINOIHEHBL HAO KANWCOIM 005-
exmom OO6BCKTH MOTI'YT TIOAJICPKUBATh CAMBIE PA3HbIC ONCPAITUU. B HaImew cucreme
pacdeTa OIIaThl O6BEKT «COTPYAHUK> MOT 6Bl TTOAJICPKUBATD U3MEHEHUE JJOIDKHOCTH
WIN YPOBHS OIUIATHI, OOBEKT «KJIUEHT» — U3MEHEHUE PEKBU3UTOB CUETA U T. I,

Onpedeaume oeticmeusn, KOMopwvie Kaxicoviti 006eKm MoNCeM 8bINONHAMb HAO
opyzumu oosexmamu CyTb 3TOI'O 3TANA SICHA U3 €TI0 HA3BAHUSL. [[ByMsI YHUBEPCATIb-
HBIMHU JIEUCTBUSAMH, KOTOPBIE OO'BEKTHI MOI'YT BBIIIOJIHATD APYI HAJ JPYTrOM, SABIAIOTCS
BKJIIOUEHME (containment) ¥ HacaegoBaHue. Kakue O6bEKTBL MOTYT 8KI0UAINL APYIHE
(kakue?) o6beKTbl?! Kakue OOBEKTBI MOI'YT OBITb YHACACOO8AHHbIMIU OM IPYIUX (Ka-
KUX?) 06beKTOB? Ha pHC. 5-6 OGBEKT «KAPTA YUETA BPEMEHH» MOXKET BKIIOYATh OOBEKT
«COTPYAHUK» U OOBEKT «KIMEHT», 4 OOBEKT «CUET» MOXKET BKJIIOYATh KAPTHI yI€Ta BpE-
MeHH. KpoMe TOro, C4eT MOXKET COOOIIaTh, YTO KIUEHT OIUIATHUII YCIYTH, 4 KIUEHT —
OIJIAYMBATh YKA3aHHYIO B CYETE CYMMY. Bosee ClloxHas CUCTEMa BKJIIOYasa 6bl JOMON-
HUTEIbHBIC B3AUMO/ICHCTBUSL

Onpedenume vacmu Kancoozo oosexma, eudumsie opyzum oosexmam OJVH
U3 I[VIABHBIX ACIEKTOB MPOEKTUPOBAHUA — OMNPEJEIEHUE YaCTEH O6bEKTA, KOTOPBIE
CIIEIYET CAENATh OTKPBITBLIMH, U 9aCTEN, KOTOPBIE CIEAYET NEPKATh 3AKPBITHIMU. DTOT'O
peleHns TpEGYIOT U JaHHBIE, U METO/IBL
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MlepexpecTHas cebinka O Knaccax Onpeoderume unmepdgpeiic Kancoozo oﬁaefnma Jna Ka)mo:
W COKpbITMH MHbOpMauwy cM.  T© OOBEKTA HAJO ONPEACIUTb (DOPMATIBHBIN CUHTAKCUYECKUIT
nopasgen «Ckpbisaiite cekpetsl  MHTEPMECHC HA YPOBHE SA3bIKA NMPOrPAMMUPOBAHUS. [[aHHbBIC
(K BONPOCY O COKPBITUM MHGOP- KU METOABI, KOTOPBIE OOBEKT MPEJOCTABIAET B PACIOPSAKCHUE
mMaunv)» paspena 5.3. OCTAJIbHBIM O6'BEKTAM, HA3BIBAIOTCA «OTKPBITHIM HHTEP(HEHCOM>.
YacTu 06bEKTA, ZOCTYIIHBIE IIPOU3BOAHBIM OT HET'O OOBEKTAM,
HAa3bIBAIOTCS «3AMUIIEHHBIM HHTEP(dECOM» 06beKTa. [IPOEKTUPYS pOorpamMmy, o6/y-
ManTe UHTEPPENCH 060UX TUIIOB.

3aBepiast IPOEKTUPOBAHUE BBICOKOYPOBHEBOM OO'bEKTHO-OPUEHTHPOBAHHOI OpPraHu-
341IMM CUCTEMBI, BBl 6Y/IETE UCMIOAB30BATD /IBA BU/IA UTEPAIUU: BBICOKOYPOBHEBYIO, Ha-
MPABJICHHYIO HA YIYYIIICHUE OPTAHU3AIUU KJIACCOB, U UTEPAIIMIO HA YPOBHE KAXKAOTO U3
OINpPEJIEIEHHBIX KJIACCOB, HANIPABJICHHYIO HA JIETATU3AIUIO IPOEKTA KAKIOTO KIACCa.

Onpe.qenme cornacoBaHHble aGCTpaKLIMVI

AGCTpaKLMA IO3BOJIIET 33/I€HCTBOBATD KOHLIECIIINIO, UTHOPUPYS €€ HEKOTOPBIC ICTATIN U
paboTas ¢ pa3HbIMU ACTAIAMU HA PA3HBIX YPOBHAX. VIMEs [IEJIO C COCTABHBIM OOBEKTOM,
BBl UMEETE EJI0 C abCTpakiuer. ECIM BBl pacCMaTPUBAETE OOBEKT KAK «IOM», 4 HE KAK
KOMOWHALIMIO CTEKIIA, JPEBECUHBI U I'BO3/ICH, BBl IpUOETaeTe K abcTpakiuuy. Eciu Bel pac-
CMATPUBAETE MHOXKECTBO JJOMOB KaK «I'OPOZ», BBl IIPUOETAETE K JPYION a0CTPAKIUML

Ba30BbI€ KITACCHI IPEACTABIIIOT COO0U a6CTPAKIIMH, TO3BOJIIIONTNE KOHIIEHTPUPOBATHCS
Ha O6mUX aTPpUOYTAX MPOU3BOAHBIX KIACCOB U UTHOPHUPOBATH JIETAIN KOHKPETHBIX
KJIACCOB IIPU PabOoTE € 6A30BBIM KJIACCOM. YAAYHBIN UHTEPQPENUC KIACCA — ITO a0CTPaAK-
1M, TTO3BOJISIIOMAS COCPEAOTOUNTHCS HAa MHTEPdErice, HE OECIOKOSICh O BHYTPEHHUX
MEXAaHHU3MaX paboThl K1acca. MHTEP(ENC IPaMOTHO CIPOECKTUPOBAHHOTO METO/A
06€ECIIEUNBAET TAKYIO K€ BBITOJly HAa 60JIE€ HU3KOM YPOBHE JETAIBHOCTH, 4 UHTEPGEIC
IPaMOTHO CIIPOEKTUPOBAHHOTO MAKETA WIN MOJCUCTEMBI — Ha 00JI€€ BBICOKOM.

C TOUKU 3PEHUS CJIOKHOCTH, ITITABHOE JOCTOUHCTBO A0CTPAKLIUU B TOM, YTO OHA I103BO-
JI1€T UTHOPUPOBATh HEPEJIEBAHTHBIC ACTAIN. BOJIBIUHCTBO OOBEKTOB PEAJIBHOIO MUPA
YK€ ABJIAETCA A0CTPAKLMUAMU HEKOTOPOI'O pozad. Kak s TOJNBKO YTO CKa3as, JOM — 3TO
a0CTpaKLys OKOH, ABEPEH, OOMMBKH, 3JIEKTPOIPOBOJAKHU, BOJOIPOBOAHBIX TPYD, U30-
JIALJUOHHBIX MATEPUAIOB U KOHKPETHOI'O CIIOCO6A UX OPraHU3ALUU. [IBEPD XKE — 3TO
a6CTpaKUIUsA OCOO0ro B/ OPraHU3ALUU IIPAMOYIOJIBHOIO (DPArMEHTA HEKOTOPOIO
MAaTE€PHUAIIA, IIETENIb U PYUKU. A IBEPHYIO PYYKY MOXKHO CYUTATh A6CTPAKIIUEN KOHKPET-
HOT'O CIIoCc062 YIIOPAJOYEHUS MEAHBIX, HUKCJIEBBIX WIN CTAJIbHBIX JETAJICH.

MBI UCHIONB3YEM A0CTPAKIIUN HA KAKAO0M mary. Eciu 6, OTKpbIBasl WIN 3aKPbIBas JBEPD,
BBI JIOJDKHBI OBUIM UMETD JIEJIO C OT/IE/IbHBIMU BOJIOKHAMMU JIPEBECUHDI, MOJIEKYJIAMH JIAK4
U CTaJIH, BBl BPSAJ, JIU CMOIVIN ObI BOMTH B ZJOM WJIU BBIIITU U3 HETO. AGCTPAKIIUA — O/IUH
U3 IJIABHBIX CIIOCOOOB GOPBHOBI CO CIOKHOCTBIO PEATBHOIO MUpa (puUc. 5-7).
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Puc. 5-7. Abcmpaxyus no3eonsem npeocmasuine CoiH)0 KOHYUCHUUIO

8 6onee npocmoti gpopme

Pazpa6orarku [TO HHOIZA CO3AAI0T CUCTEMBI HA YPOBHE BOJIOKOH
JPEBECUHBI ¥ MOJIEKYJI JIAKA U CTA/IH, U3-32 YETO TAKHUE CHUCTEMBI

NepekpecTHas ccbinka 06 a6eT-
PaKLMN B KOHTEKCTE NPOEKTMPOBA-

CTAHOBATCS CITUIIKOM CJIOKHBIME U TUIOXO TTOIAIOTCS OCMBICIC- A KIACCoB CM. NoApaszen «Xopo-
Lwas abcTpakums» pasgena 6.2.

HUIO. EC/IM IPOTrpaMMUCTBI HE CO3Ja10T 60s1e€ OOIINE A0CTPAKIIY,

Pa3paBboTKA CUCTEMBI MOXKET 3aBEPIIUTHCSA HEYIAYCH.

biraropazyMHbl€ IPOTPAMMUCTBI CO3/JAI0T A0CTPAKIIUA HA YPOBHE UHTEP(ENCOB Me-
TOJLOB, UHTEP(HENCOB KIACCOB U MHTEP(PENCOB MAKETOB (MHAYE I'OBOPs, HA YPOBHE
JBEPHOM PY4YKH, YDOBHE JBEPU U HA YPOBHE JJIOMA), YTO CIIOCOOCTBYET 60JIE€E OBICTPOMY
1 6€30IMaCHOMY IIPOIPAMMHPOBAHHMIO.

MHkancynupyute getanu peanvsauum

Korzaa a6CTpakiusa HAC MOKHAAET, HA IOMOIb MPUXOUT MHKANCYIAIUA. AGCTPAKIIUS
TOBOPUT: «BbI MOXETE PACCMOTPETh OOBEKT C OOMIEH TOYKMU 3PEHUs». MHKANICYAALIUI
Jo06asisieT: «boyee TOTO, BBl HE MOXKETE PACCMOTPETh OOBEKT C UHOM TOUKHU 3PEHUS>.

TIpOJO/KUM HAIY aHATOTUIO: MHKAIICY/ISLIMS TO3BOJIIET BAM CMOTPETh HA JIOM, HO HE
JIAET MOJONUTH JJOCTATOYHO GJIM3KO, YTOOBI Y3HATH, U3 UETO C/IC/IaHA JIBEphb. IHKAICYIs-
1151 IO3BOJIIET BAM 3HATh O CYIIECTBOBAHUU JBEPU, O TOM, OTKPBITA OHA WJIU 3aIEPTA,
HO IIPU 3TOM BBl HE MOJKETE Y3HATh, U3 UETO OHA CJeIaHa (U3 IEPEBA, CTEKIOBOJIOKHA,
CTJIM WIM APYIOro MATEPUANA), U YK HUKAK HE CMOXKETE PACCMOTPETh OT/CIbHbIC
BOJIOKHA JIPEBECHHBL

VIHKAIICYJIALMs IOMOT'AET YIPABIATh CI0KHOCTBIO, OIIOKHUPYS IOCTYI K HEH (puUc. 5-8).
B nogpazaene «Xopomast HHKALCY/ALMA» pa3jena 6.2 MHKANCYILANUA PACCMATPUBACTCS
MOAPOOHEE B KOHTEKCTE MPOEKTUPOBAHUSA KIACCOB.

Puc. 5-8. HUnxancynrayus we moasko npeocmaeniem CAoNCHYI0 KOHYCNYUIO
8 boiee nPocmoti popme, HO U He NO360AACM B32NAHYMb HA KaKue Obl MO0 Hi ObLI0
oemants CONCHOLL KoHyenyuu. Imo euoume, mo u noayuume — u e oonee mozo!
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MCHOﬂbSVﬁTe HacnegosaHue, ecqim OHO ynpoLiaeTt
npoeKTnpoBaHue

ITpu npoekTupoBaHuu 11O 4acTo BBICHAETCS, YTO OFAHU OOBEKTHI AHAJIOTUYHBI JPYTUM
32 UCKIIOYEHUEM HECKOJIBKUX PA3MUYUH. TaK, IPH CO3[JaHNN CUCTEMBI PACYETA 3aPILIATDI
HYXHO y4€CTb, YTO OJHU COTPYAHUKU PAOOTAIOT MOJIHBI IEHb, 4 IPYIHUE — HEMOMIHBIM.
B aTOM Ciydae Ha6OPBI JAHHBIX, aCCOLIMHUPOBAHHBIE C COTPYAHUKAMU OOEUX KATETOPUI,
OYAyT pas3iIn4aThCs JUIIb HECKOJBKUMU aACHEKTaMU. O6bEKTHO-OPUEHTUPOBAHHBIN
MOAXOJ, TO3BOJISIET CO3JATh OOUTUM TUI «COTPYAHUK» U ONPEAEINUTb COTPYAHUKOB, pa-
OGOTAIONIUX MOTHBIN JIEHb, KAK COTPYAHHUKOB OOIIEr0 THUMA 32 UCKIIOYEHNEM HECKOIBKUX
pasnuyuuit. Ecnu onepanus HaZl O6bEKTOM «COTPYJHUK» HE 3aBUCUT OT €TO KaTETOPUH,
OHa BBIMOJHAETCS TAK, KAK €CJIU 6B OOBEKT OBLT COTPYAHUKOM O61ero tumna. Ecim xe
Omeparus 3aBUCUT OT THUIIA COTPYJHUKA, OHA BBIIOIHAECTCS PA3HBIMU CIIOCOOAMHU.

OnpeieIeHUE CXOCTB U PA3TUYNN MEK/AY TAKUMH OO'bEKTAMU HA3bIBACTCS «HACIEI0BA-
HHUEM», [IOTOMY YTO OT/EIbHBIE THUITBI COTPYJHUKOB, PAGOTAIOIUX IIOTHBIM 1 HETIOTHBIN
JI€Hb, HACJIEIVIOT CBOMCTBA OGIIEro THUIIA «COTPYIHHK>.

[Tonb3a HACIEAOBAHUS B TOM, YTO OHO JONOJHAET UACI A6CTPAKIUN. AOCTPAKIIUS
IIO3BOJISIET MPEACTABUTh OOBEKTHl C PA3HBIM YPOBHEM JICTAIBHOCTHU. EC/IM TOMHUTE,
Ha OJJHOM YPOBHE MbI PACCMATPUBAJIH /IBEPh KAK HA60D OIPEJEIEHHBIX TUIIOB MOJIE-
KyJI, HA BTOPOM — KaK Ha00p BOJIOKOH /JIDEBECUHBI, 4 HA TPETBEM — KAaK YTO-TO, UTO
3AMUIIAET HAC OT BOPOB. JIpEBECUHA UMEET OIPE/CAECHHBIE CBOMCTBA — CKA’KEM, BBI
MOXKETE PACIWINTD €€ IMWJIOH WX CKIEUTb CTOJISIPHBIM KJIEEM, — IIPH 3TOM U IUIMHTYCHI,
1 MOJOKOHHHUKHU UMEIOT OOLINE CBOUCTBA APEBECUHBI, HO BMECTE C TEM U HEKOTOPBIE
cnenu@UYeCKue CBOUCTBA.

HacnegoBaHue ynpomaeT NporpaMMUPOBAHUE, MTO3BOJIAA CO34ATh YHUBEPCAIBHEIE
METO/IBI JI/IS1 BBIIOJTHEHHUSI BCETO, UTO OCHOBAHO HAa OOIINX CBONCTBAX JIBEPEH, U 3ATEM
HAIIUCaTh CHEUU(PUUIECKUE METOABI U BBIIIOJTHEHUS CIIEU(PUYECKUX ONEPALU Hall
KOHKPETHBIMU THUIIAMU JiBepeld. HekoTopele onepanuy, Takue kak Open() uwnu Close(),
OYyZyT YHUBEPCAIBHBIMU JIJISL BCEX JIBEPEL: BHYTPEHHUX, BXOJHBIX, CTCKISIHHBIX, CTA/Ib-
HBIX — KaKUX yrojgHo. IToaaepxka A3bIKoM onepauuii Bpoje Open() wnu Close() npu
OTCYTCTBUH HH(OPMALIUH O KOHKPETHOM THIIE /IBEPU BIUIOTb [0 IIEPHO/iA BBIITOJHECHUS
Ha3bIBAECTCS NOAUMOPPUIMOM. OOBEKTHO-OPUECHTUPOBAHHBIC S3BIKY, TAKHE Kak Ct+t,
Java u 6onee nospnue Bepcuu Microsoft Visual Basic, noanepXuBaioT U HACJIELOBAHUE,
U IIOJUMOP(U3M.

HacrnenoBanne — OZHO W3 CAMBIX MOIIHBIX CPEACTB OHBEKTHO-OPHUEHTUPOBAHHOIO
NIPOIPaMMUPOBAHYS. [IpU IPABUIPHOM IPUMEHEHUN OHO MOXET IIPUHECTU OOJIBILIYIO
I10JIb3Y, OJJHAKO B OOPATHOM Ciy4ae U ymep6 OyzaeTr HeManbM. [Togpo6Hee CM. IoApa3-
nen «<HacimeoBanue (OTHOIIEHUE <«SIBJIIETCS»)» paszena 6.3.
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CKpbiBanTe cekpeTbl (K BOMPOCY 0 COKPbITUM MHpopMaLun)

COKpbITHE UH(POPMALIUA — OAWH M3 OCHOBHBIX IIPUHITUIIOB U CTPYKTYPHOI'O, U OObEK-
THO-OPUEHTUPOBAHHOTO IPOEKTUPOBAHUA. B IEPBOM CIIy4ae COKPBITUE UH(POPMALUN
JIEXKAT B OCHOBE WJIEU «UEPHBIX ANUKOB>. BO BTOPOM OHO JA€T HAYAIO KOHIEMIIUAM
WHKAICYIALIMU U MOJYJIBHOCTH U CBA3AHO C KOHUENIMEN a6CcTpakiuu. COKPBITUE UH-
dopmanu — OJJHA U3 CAMBIX KOHCTPYKTUBHBIX UJE B MUpe pa3padoTku I10, u ceifuac
MBI PACCMOTPHM €€ TIO/IpOOHEE.

Bniepsblie COKpBITHE MHPOPMALIUN ObUIO MIPEACTABIECHO HA CYJ] OOLIECCTBEHHOCTH B 1972 T.
Jasugom ITapaacom (David Parnas) B cratee «On the Criteria to Be Used in Decomposing
Systems Into Modules (O KpUTepuax, UCIONIb3YEMBIX IIPU JEKOMIIO3UIIUU CUCTEM Ha
Monynn)». C COKprITUEM MH(MOPMALIUU TECHO CBA3aHA HJICSA «CEKPETOB> — dACIEKTOB
MIPOEKTUPOBAHUA U PEATUZALNN, KOTOPBIE Pa3paboTyuk 1O pemaeT CKPhITh B KAKOM-TO
MECTE OT OCTAJBbHOU YaCTU IIPOI'PAMMBL

B ro6unertHoM 20-71€THEM M3[JaHUN KHUTY «Muduueckuil yenoseko-mecsiy dpen bpykc
HpUIIEN K BBIBOZY, YTO KPUTHUKA COKPBITUA NH(POPMALIUU OblIa OAHOH U3 OIUOOK, J0-
NYLEHHBIX UM B [IEPBOM U3/aHUU KHUI'H. «[IapHAC ObUI IPAB B OTHOMIEHUN COKPBITHSA
nuHpoOpManuy, a 1 omuodancs», — npusHaia oH (Brooks, 1995). bappu bom coobuui,
YTO COKPBITHE MH(OPMAITUU — MOIIHBIN METO/] N30aBJIEHUS OT IOBTOPHOM paboThI, U
YKA3aJI, YTO OHO OCOOEHHO 3(P(PEKTUBHO B UHKPEMEHTHBIX CPEJAX C BLICOKUM YPOBHEM
nzMeHeHun (Boehm, 1987).

B xonTekcre I'lmapHoro Texuuueckoro mneparusa Pazpa6orku I1O cokpeiTre nHMOP-
MallM{ OKa3bIBAETCS OCOOEHHO MOIIHBIM 3BPUCTUYECKUM IPUHITAIIOM, TAK KaK BCE €TI0
ACIIEKTBI U JAKE CAMO HA3BAHUE MOJUYEPKUBAIOT COKPOINUE CLONCHOCIIUL.

CekpeTbl M NpaBO Ha JINYHYIO XU3Hb

ITpu COKPBITUU UH(HOPMALIMN KKABIM KIACC (IIAKET, METO[) XaPAKTEPU3YETCS ACIIEKTAMU
NPOEKTUPOBAHMSA WU KOHCTPYUPOBAHUSA, KOTOPBIE OH CKPBIBAET OT OCTAJIbHBIX KIACCOB.
CeKpeTOM MOKET OBbITh UCTOUYHHUK BEPOSTHBIX U3MEHEHUM, (hopMaT (aria, peanusanus
TUIIA JAHHBIX WIH OOJACTh, U30/ALMUA KOTOPOU TPeOyeTCs Il CBEAECHUSA K MUHUMYMY
BPpEJa OT BO3MOXKHBIX OIIUOOK. Kitacc JOJDKEH CKPBIBATE 3TY MUH(OPMALUIO U 3AIMUINATD
CBOE€ IIPABO HA «WIMYHYIO KU3Hb>. HeOOIbIINE U3MEHEHN CUCTEMBI MOT'YT BJIUATD HA HE-
CKOJIBKO METO/IOB KJIACC4, HO HE JOJDKHBI PACIIPOCTPAHATHCS 34 €0 MHTEPETIC.

O,I[I/IH M3 BAKHEHIINX ACTIEKTOB IIPOCKTUPOBAHMA KTaCCA — IIPH-
HATHUEC PEHICHHUA O TOM, KAKHEC CBOVCTBA C/IE/IATh JOCTYITHBIMH BHC
Ki1acca, a KakKre OCTaBUTb CECKPCTHBIMU. Kitacc moxeT BKIIIOYaTh HbIMU.

NHTeperichl KnaccoB A0OMKHbI
ObITb MONHBLIMW M MUHWUMaNb-

25 METOJIOB, IPEIOCTABIISAA IOCTYII TOJIBKO K IIATU U3 HUX U UC- CkorT Mesiepc
T10JIb3ys OCTanbHbIE 20 BHYTpEeHHE. KilacC MOXET UCIIOIb30BATh (Scott Meyers)

HECKOJIbKO THUIIOB JJAHHBIX, HE PACKPBIBAS CBEACHUN O HUX. DTOT

ACIIEKT MIPOEKTUPOBAHUA KIACCOB HA3BIBAIOT «BUJUMOCTBIO», TAK KAK OH OIIPELEIAET,
KaKHU€E CBOMCTBA KIACCA «BUAUMbBD> UJIH «TOCTYIIHBI> U3BHE.

HHTepdenc kiacca ODKEH COOOMATh KAK MOKHO MEHBIIIE O BHYTPEHHEN paboTe KiIacca.
B 3TOM CMBIC/IE KJIACC BO MHOT'OM MOXOK HAa aHCOEPT, OObIITASA YaCTh KOTOPOTO CKPBITA
oJ1 BoAoM (puc. 5-9).
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Puc. 5-9. Xopowuii unmepgheric knacca noxonc Ha 6epxyury aticoepaa:
OONLULYIO HACMb KACCA OH OCMABAACIN CKPOLIMOLL

Kak n mo060¥# Ipyroy acneKkT NPOEKTUPOBAHUA, pa3paboTKa UHTEP(PENCca KIacca —
UTEPATUBHBIN IIpouecc. Eciy npueMiieMblid UHTEPMENC KIacca HE YAAETCS CO3/4ATh C
IIEPBOI'O Pa3d, CAENAUTE €llle HECKOJIBKO IIOIBITOK, II0KA OH HE CTA0WIU3upyeTcs. Eciu
UHTEPPENC HE CTAOUIU3UPYETCH, TOIPOOYUTE APYTOH MOAXO/I.

Mpumep cokpbITUA UHhOPMaLMK

JOMyCTHUM, BBl MUILIETE TPOTPAMMY, KAXK/bIF O6BEKT KOTOPOI JO/KEH UMETh YHUKAIb-
HBIH MJEHTU(PUKATOD, XPAHAIIUNUCA B IEPEMEHHON-UNIEHE id. OIUH NOAXO0J, K IPOEK-
TUPOBAHUIO MOKET 3AKIIOYATbCA B IPMMEHEHMH LIEJOYUCIEHHBIX UAECHTU(PHUKATOPOB
U XPAHEHUN MAKCHUMAJIbHOI'O H4 JTAHHBI MOMEHT UAECHTU(PUKATOPA B INIOOAIBHOM
nepeMeHHOU g maxld. TIpu CO3/JaHUN HOBBIX OO'BEKTOB BBl MOXKETE — CKAXKEM, B KOH-
CTPYKTOPE KAKAOTO OOBEKTA — IIPOCTO BBINOJHATbL KOMaHAy id = ++g maxld, 4To
rapaHTUPYET YHUKATbHOCTb UJIEHTU(DUKATOPOB, U TPeOyeT a6COMIOTHO MUHUMAIBHOTO
KOJ]a TIPU CO3/IaHUU KAKIOTO OOBEKTA. PA3BE 3TO MOXKET NMPUBECTU K KAKUM-HUOYAD
HENPUATHOCTAM?

MozkeT. YTO, EC/IM BBl 3aXOTHUTE 3aPE3EPBUPOBATDH AUANA30HBI HIEHTU(MDUKATOPOB I
ONpPEJIENIEHHBIX LIeel? YTO, €CIN /I TIOBBIIIEHN 3AMUIEHHOCTH TPOIPAMMEBI BB 34-
XOTHTE HA3HAYATb UAEHTU(UKATOPHI B IPYTOM MOPAJKE? A €CJIU BBl 31XOTUTE ITOBTOP-
HO 33/IEMICTBOBATh UIEHTU(PUKATOPBI YHUUTOKEHHBIX OO'bEKTOB? 1IN BKJIIOUUTD B IIPO-
I'PAMMY JUATHOCTUYECKUH TECT, IPOBEPAIONINAN, HE IIPEBBICUJIO JIM YUCIO UIEHTUDU-
KaTOPOB JIONYCTUMBII npeaen? Eciy, HazHayaa NIeHTU(PUKATOPEL, BBl PACIIPOCTPAHUTE
KOMaHJHI id = ++g maxld 1o BCE NPOrpaMMe, BaM MPUJETCA U3MEHUTD KAXKAYIO U3
HUX. KpoMe TOTOo, 3TOT NOAXO/L HEGEZ0MACEH B MHOTOIIOTOYHOU CPEJIE.

Cnoco6 reHepany HOBBIX UIEHTU(MUKATOPOB ABJIAETCA TEM ACIIEKTOM IIPOEKTUPOBAHN,
KOTOPBIN CIEAYET CKPBITh. [IDUMEHUB KOMAHAY ++g maxld, BbI pACKPOETE CBEICHUS O
TOM, YTO HOBBIM HICHTU(DUKATOP CO3/[AETCS MPOCTO IMYTEM YBETHYCHHS IEPEMECHHOM
g maxld. Ecnu ke BMECTO 3TOT'O BBl UCIIOJIb3yeTE€ KOMAH/I id = Newld(), BBl CKpOETE
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UH(POPMALUIO O CIIOCOOE CO3[AAHUA HOBBIX WJIEHTU(PUKATOPOB. CaMm meton Newld()
MOJKET COCTOATDh U3 €IUHCTBEHHON CTPOKU refurn (++g maxld ) uiu ee 5KBUBAJICH-
T4, OJHAKO, €CJIM BBl IIO3[JHEE PEIIUTE 3APE3EPBUPOBATDH ONPEACICHHBIE IUANA30HbI
UIEHTU(DUKATOPOB I CHEUU(PUIECKUX LIEJICH WIM IOBTOPHO UCIIOAb30BATh CTAPbIC
UAEHTU(PUKATOPHI, BaM NPUAETCA U3MEHUTD TOJBKO MeTOJ Newld(), HO HE JECATKU
KoMaH/ id = Newld(). Kakumu 6bl CIIOKHBIMU HU ObUIM U3MEHEHUs MeTonaa Newld(),
OHU HE IOBIUAIOT HU HA KAKYIO JIPYI'YIO YACTh IIPOIPAMMBL.

JOIyCcTUM TENeph, 9YTO BaAM MOHAAOOUIOCh U3MEHUTDh TUI HUACHTU(PUKATOPA C IIENO0-
YHCJIEHHOTO HA CTPOKOBBIN. EC/IH IO BCei MpOTrpaMMe y BaC Pa3bpoCaHbl OObABICHUS
Bpoge int id, meron Newld() HE IOMOXKET. B 3TOM Cilydae BaM TOXE IPULETC IIPOCMO-
TPETH BCIO MPOTPAMMY U BHECTHU JICCATKU WU COTHU U3MEHEHUMH.

HrTax, TuI uIeHTUPUKATOPA — ITO TOXKE CEKPET, KOTOPBIN CIeyeT CKPbITh, [TOKa3bIBasl,
YTO UJCHTUQPUKATOPHI — LIEJIbIC YMCIIA, BB IOOUPAETE MPOIPAMMMCTOB BLIITOIHATD HaJ|
HUMM TAKKE ONlepaluu, KaK >, < u = IIporpammupya Ha C++, Bbl MOIVIM Obl HE OOBAB/IATD
UAEHTU(MUKATOPHI KAK 72, 4 HA3HAYNUTDb UM IIPU IIOMOLY AUPEKTUBLL {)pedef 110nb30-
BATENbCKUH TUIT /dType COOTBETCTBYIOMUI TOMY K€ i7f. VIJIK ske Bbl MOIJIA Obl CO3JaTh
pocTor Kiacc IdType. TIOBTOPIO ewie pa3: COKPLITHUE ACIIEKTOB IIPOEKTUPOBAHUS I10-
3BOJIACT 3HAYUTEILHO YMEHBIIUTL O6bEM KO/, 3dTPATUBAEMOI'O U3MEHEHUAMMU.

CoxpbITrie THPOPMAIIUHY IIOIE3HO HA BCEX YPOBHAX IIPOEKTUPOBAHUS: OT IIPH-
MEHEHHUS MMEHOBAHHBIX KOHCTAHT BMECTO JINTEPAIOB /IO CO3/IAHUS THUIIOB
JAHHBIX U IPOEKTUPOBAHUSA KIIACCOB, METO/IOB M IIOJCUCTEM.

Oee KaTeropmm cekpetoB

CBsI3aHHBIE C COKPBITHEM MH(POPMAIMH CEKPETBI OTHOCATCS K JIBYM OOIIMM KATETOPHAM:

B CEKPETHI, KOTOPhIE CKPHIBAIOT CJIOKHOCTD, TO3BOJIASA IPOrPAMMHUCTAM 3a0BITh O HEU
IIPU Pa6GOTE HAJ, OCTAIBHBIMUA YACTAMH MPOTPAMME,

B CCKPETHI, KOTOPhIC CKPBIBAIOT MCTOYHUKU W3MEHEHUH C LIEJIbIO JTOKAJIN3AILUN pe-
3YJ/IETATOB BO3MOJKHBIX U3MEHEHUH.

B 4MCI0 UCTOYHUKOB CJIIOKHOCTU BXOZIAT CJIOKHBIE TUIIBI JAHHBIX, (DANIOBBIE CTPYK-
TYPBL, OYJIEBBI TECTHI, 3AIIyTAHHBIC AJITOPUTMBIL U T. J. UCTOUHUKU U3MEHEHUU OYAyT
OIMCAaHBl HEMHOI'O ITO3JHEE.

Bapbepbl, NpenaTCcTBYOLLME COKPbITUIO UHOPMaLIUK

B HEKOTOPBIX C/Iy4assxX CKPBITh MH(POPMALHUIO HEBO3MOXHO,

OJHAKO GOJIBIIUHCTBO 0APbEPOB, NPEMATCTBYIOUINX COKPBITUIO
UHQPOPMALIUY, ABJIAETCS YMCTBEHHBIMU U OOYCJIOBJICHBI IIPUBI-
KAHUEM K APYI'UM METOJUKAM.

H30vimounoe pacnpocmpanenue ungopmayuu 329aCTyIO
COKPBITHIO UHPOPMAIUHU IIPEISITCTBYET U3OBITOYHOE PACIIPO-

MononnutenbHole ceepenus OT-
JefbHble (DParMeHTbl 3TOr0 pas-
[ena B3ATbl 13 cTatby «Designing
Software for Ease of Extension and
Contraction» (Parnas, 1979).

CTpaHeHUE MHMOPMALUU IO cUCTEME. TaK, )KECTKOE KOAupoBaHue turepana 100 BO
MHOI'MX MECTAX NPOIPAMMBI ACLEHTPAIUIYET CCHUIKMA HA HEro. Jlydie CKPHITb 3Ty
UH(POPMALUIO B OJHOM MECTE — CKAXKEM, IIPU IOMOIIN KOHCTAaHTbl MAX EMPLOYEES,
JUIL U3MEHEHUSA 3HAYECHUA KOTOPOU NPUAETCA U3MEHUTD TOJIBKO OJHY CTPOKY KOJA.
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Eme opuH npuMep U30bITOYHOI'O PACIPOCTPAHEHUA HH(POPMALIUU — PACIPEACICHUE
10 CUCTEME KOJA B3AaUMOJEUCTBUA C NIOAb30BATE/AMU. IIpU 3TOM B CIy4ae U3MEHEHUS
CIIOCO0A B3aUMOJEUCTBUA — HAIIPUMED, IPU 3AMEHE I'PapuueCKOro uHTepderca Ha
UHTEPHENC KOMAHTHOU CTPOKU — IPUACTCA U3MEHUTD IIOYTH BECh KOZ, JIydllle CKOHLICH-
TPUPOBATH B3AUMOJACUCTBUE C IIOJIb30BATE/AAMU B OAHOM KIacce (IIaKeTe, OJCUCTEME),
KOTOPBIN MOKHO ObLJIO Obl U3MEHUTD, HE BJIHASL HA BCIO CUCTEMY.

NepekpecTHas ccbinka O goctyne
K rno6anbHbIM JaHHbIM NpU No-
MOLLW UHTePeNncoB KNaccoB CM.
nogpaspen «lcnonb3ynte MeTo-
Obl JOCTYNA BMECTO rM06anbHbIX
JaHHbIX» paspena 13.3.

B xayecTBe Apyroro npumMepa npuBey MOBCEMECTHOE UCIIONb-
30BAHUE TTIO6ATBHOTO JIEMEHTA JJAHHBIX, TAKOTO KaK MACCHUB
JAHHBIX O COTPYAHUKAX, HOAJEpKUBAOMMA 10 1000 351€MEHTOB.
Ecnu nporpamMma 6yAeT o6pamaTbcsl K I7100aJIbHBIM JAHHBIM
HANPAMYIO, UH(POPMAIUS O PEATU3AITNUN DJIEMEHTA IAHHBIX —

CKaXXEM, TO, YTO ITO MACCUB, CHOCOOHBIN BKIIOYATh 10 1000
3JIEMEHTOB, — PACIHPOCTPAHUTCA MO BCE¥ nporpamme. Ecan
porpamma OyzieT 06pamaTbCs K JaHHBIM TOJIBKO 4EPE3 METOABI JOCTYIIA, AETAIN Pea-
JIN3aL UM OYAYT U3BECTHBI TOIbKO 3TUM METOLAM.

Kpyzoeasn 3aéucumocms Bosnee TOHKAM 62PbEPOM, MENIAIONUM COKPHITHIO HH(OP-
MaIUH, SBJSIETCS KPYTroOBast 3BUCHMOCTb, KOI/IA, HAIIPUMEDP, METOJ KJIACCA A BBI3BIBACT
METOJ] Knacca B, a merToy kacca B — merop kimacca A.

V36eraiTe TaKUX 3aBUCUMOCTEH: OHU OCJIOXHAIOT TECTUPOBAHUE CHUCTEMBI, HE IO-
3BOJIAA MIPOTECTUPOBATD HU OJIMH M3 KJIACCOB, IOKA HE OYJET PEAIU30BAHA XOTs OB
4aCTh BTOPOI'O KJIACCA.

Owub0uHOE Npedcmaasnrenue 0 OAHHBIX KAACCA KAK O 2100aNbHbIX OAHHBIX
Ecin BBl fOOPOCOBECTHBIM MPOTPAMMHUCT, BO3MOKHA €III¢ OfIHA MPErpajia Ha MyTH K
3(PHEKTUBHOMY COKPBITHIO HH(MOPMAIIUN: BB MOKETE PACCMATPUBATD JIAHHBIE KIaCCa
KaK IVIOOQJIbHBIE IAHHBIE, N30€Tas UX U3-32 COOTBETCTBYIOINX IIPOGIEM. BceM U3BECTHO,
YTO JIOPOTaA B 4J] IPOTPAMMHUPOBAHUS BBIMOIICHA ITIO6ATBHBIMY IEPEMEHHBIMH, OHAKO
HCIIONB30BATh JAHHBIC KJIACCA TOPa3a0 6e30macHeeE.

[1106abHBIC JAHHBIC UMCIOT [BA [VIABHBIX HEJAOCTATKA: METO/bI, OOPAIAIONIHUECS K ITI0-
GaNbHBIM JITAHHBIM, HE 3HAIOT O TOM, YTO JIPYI'ME METObI TOXE OGPAIAIOTCS K 3TUM
JIAHHBIM, WIH JK€ METOJIbI 3HAIOT 06 3TOM, HO HE 3HAIOT, YTO UMEHHO JIPYTHUE METOJIbI
JIEJIAIOT C TVIOOAIbHBIMM JAHHBIMU. JJaHHBIC KIACCA 9TUX HEJOCTATKOB He uMmelor. He-
MIOCPE/ICTBEHHBIN JIOCTYII K JIAHHBIM KJIACCA OTPAHUYEH HECKOJIBKUMU METOJJAMH 3TOTO
K€ KJIACCA, KOTOPBIE 3HAIOT U O TOM, YTO APYIUE METO/BI TAKXKE PAOOTAIOT C JIAHHBIMU,
U O TOM, YTO 3TO 34 METOJbI.

KoHeYHO, 3TO MPEANONaraeT, YTO CUCTEMA BKIIOYAECT TPAMOTHO CIIPOCKTHPOBAHHBIE HE-
6obIIHe KIACCHL ECti mporpaMma UCHob3yeT OIPOMHBIC KIACCHL, BKITIOYAIOMINE JECITKU
METO/IOB, PA3INYNE MEK/Y JAHHBIMH KJIACCA M ITIOHOATBHBIMU JJAHHBIMU CTUPACTCS, 1 TAHHBIC
KJTacCca MPUOBPETAIOT MHOTHE HEOCTATKY, XaPAKTEPHBIC I ITIOOATBHBIX JAHHBIX.

Kamymeec;l CHUMCeHue npouseodumemmocmu Haxkomneri,

MepekpecTHas ccbinka O NoBbI-
LWIEHUA NPOM3BOANTENBHOCTN HA
YPOBHE KOAA CM. rMaBbl 25 1 26.

OTK43 OT COKPBITUA UH(POPMALIUU MOXKET OOBACHATHCS CTPEMIIE-
HHUEM U30€XKATh CHIXKCHUS IIPOU3BOJAUTENIBHOCTU U HA YPOBHE
APXUTEKTYPBL, U HA YPOBHE KOJA. B 060UX CIy4asxX BOTHOBATHCS

He 0 yeM. [Ip1 IPOEKTUPOBAHUYN APXUTEKTYPLI COKPBITHE HH(MOPMAITUN HE KOH(PIUKTYET
C TIPOU3BOAUTENBHOCTBIO. I[IOMHS U O COKPBITUU MHMOPMAIIUY, U O POU3BOJUTEIb-
HOCTH, BBl CMOXKETE JOCTUYb OOEUX LIEJIEH.
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ITpOU3BOAUTENBHOCTb HA YPOBHE KOZA BBI3BIBACT €le H60JIbLIE 6ECIIOKOUCTB. Pazpabor-
YHUKAM KAKCTCA, YTO OHOCpC,D;OBaHHbII;I AOCTYII K JAHHBIM CHU3UT IIPOU3BOAUTCIIBHOCTD
IIPOrpaMMel B ICPUO/ BBITIOJTHCHUA M3-34 JOIIOJHUTC/IBHBIX 3ATPAT HA CO3JAHUC 06'b-
CKTOB, BbISOBbI MCTOJIOB M T. [I. DTU BOJTHEHUS TIPEXKACBPEMCHHBIL. IToka BbI HE OLICHUTEC
IIPOU3BOJUTEIBHOCTb CUCTEMBI U HE HAN/IETE Y3KHE MECTA, JIYYIIUM CIIOCOOGOM IMOJ-
TOTOBKM K MOBBIMICHUIO IIPOU3BOJUTCIBHOCTU HA YPOBHE KOJA ABJIACTCA MOAY/IbHOC
npoexkTuposanue. I1o3xe, ONpenenus B KOJE «IOPAYUE TOYKU», Bbl OIITUMHU3UPYETE
OTZAENBHBIE KJIACCHl U METOABI, HE 3aTPATrUBasg OCTAIBHYIO YaCTh CUCTEMBL

BaXxHOCTb COKpbITUS MH(pOpMaLUK

CoxkpslTHE UH(POPMALIMH OTHOCUTCS K TEM HEMHOIUM TCOPETUYECKUM MOJ-
EL XO/laM, ITOJIb3a KOTOPBIX YK€ JIOTOE BPEMS HEOCIIOPUMO MOATBEPKIAAECTCS HA

npakruke (Boehm, 1987a). belsio 0O6HAPYKEHO, YTO KPYIIHBIE IIPOIPAMMEL,
HCIIOIb3YIOMUE COKPBITHE UH(POPMALIUH, BUETBEPO JIErde MOJU(ULIUPOBATD, YEM IIPO-
rpammbl, ero He ucnosbayioniue (Korson and Vaishnavi, 1986). Bosee TOro, COKpbITHE
UH(POPMALUN — OJUH M3 OCHOBHBIX IIPHUHIIUIIOB U CTPYKTYPHOI'O, U OOBEKTHO-OPU-
E€HTUPOBAHHOTO MPOEKTUPOBAHUS.

CoxkpoiTe MHMOPMALUUA 00JA4AET YHUKAJILHOM 3BPUCTUYECKOM CUIOH, YHUKAJIBHOM
CIIOCOOHOCTBIO IOATAIKABATD PA3PA0OOTYNKOB K 3((PEKTUBHBIM IIPOEKTHBIM DELICHUSAM.
TpaguuuoHHOE O6BEKTHO-OPUEHTHPOBAHHOE IIPOEKTUPOBAHUE MIPEJOCTABIIAET MOLIHBIE
3BPUCTUYECKUE CPEJICTBA MOJEIUPOBAHMUA MUPA B TEPMUHAX OOBEKTOB, HO OObEKTHDII
TIO/IXO7 HE TIOMOT OBl BaM JIOTaJaThCs, YTO HAECHTU(MUKATOP CIIEAYET OOBABUTD Kak IdType, a
HE KaK 7724 Pa3zpaboT4uK, UCIIONb3YIOIUU OObEKTHO-OPUEHTUPOBAHHBIH ITOAXO/, CIIPOCHII
Obl: «PaccMaTpuBaTh 1M UAEHTU(HUKATOP KAK OOBEKT?> B 3aBUCHMOCTH OT NPHUHATHIX
B IIPOEKTE CTAHAAPTOB KOAUPOBAHUSA YTBEPAUTEIbHBIA OTBET MOI' Obl O3HAYATh, YTO
NPOI'PAMMHUCT JOJDKEH HANIUCATb KOHCTPYKTOP, AECTPYKTOP, ONIEPATOPDI KOIIMPOBAHUSA
U IIPUCBAMBAHUA, 3aKOMMEHTHPOBATD BCE 3TO U COXPAHUTb B CUCTEME YIIPABICHUSA
KoHurypanuei. Ho ckopee BCero nporpaMmMucT pemu 6ul: «HeT, He CTOUT CO34aBaTh
LIEJIBIH KIACC Pafid KAKOI'0-TO UAEHTU(MUKATOPA. VICIIONb3YIO IPOCTO i7il>.

CMmotpure: 3PPEKTUBHBIA BAPUAHT NIPOEKTUPOBAHUA — IIPOCTOE COKPHITHUE THIIA 1AH-
HBIX UJEHTU(PUKATOPA — JIaKe HE 6bUT paccMoTpeH! Eciiu 661 BMECTO 3TOTO pa3paboT-
YUK CIPOCUIL: «He CKPBITh 1M UHPOPMALUIO 06 UACHTU(PUKATOPE?> — OH, BO3MOKHO,
peum 66 O6BABUTH COOCTBEHHBII TUII IdTYpe KaK CHHOHUM i7f. Pa3nuyne Mexay O6bek-
THO-OPUEHTUPOBAHHBIM IPOEKTUPOBAHUEM U COKPLITUEM UH(OPMALIUU B 3TOM NPH-
MEpPE HE CBOAUTCS K IPOCTOMY HECOOTBETCTBHUIO SBHBIX IIPABUJ U NIPEANUCAHUN. [Ipu-
HATOE B COOTBETCTBHUU C NMPUHLIUIIOM COKPBITHA MH(MPOPMALUHN PEHIEHHUE MTPEKPACHO
COTIJIACYETCSA C OOBEKTHO-OPUEHTHPOBAHHBIM MOAXOAOM. BMECTO 3TOrO pasnuydue oT-
HOCHUTCSI K OOTACTH 3BPUCTUKU: PA3MBIIIJIEHUE HAJ] COKPBITUEM UH(MOPMALIUU MOXKET
yKa34Tb H4 TAKHUE BAPUAHTHI IPOEKTUPOBAHUSA, KOTOPBIE TPU UCIONb30BAHUN OOBEKT-
HO-OPUEHTUPOBAHHOTO MOAXOAA OCTAIUCH OBl HE3AMEUEHHBIMMU.

CoOKpBITHUE UH(POPMALIUU MOXKET MPUTOAUTHCA IPU MPOEKTUPOBAHUHU OTKPBITOTO HH-
Tepderica Knacca. Teopusa U NPakTUKA TPOEKTUPOBAHUA KJIACCOB BO MHOTOM PaCXO-
JSTCS, U MHOTHE Pa3pa0OTUYNKY, PELIas, YTy BKJIIOUUTD B OTKPBITHIN HHTEP(ENC Kiac-
€a, JyMaIoT MPEX/E BCEro 06 yAOO6HOM HHTep@ELice, 4 3TO OOBIYHO IIPUBOJUT K pac-
KPBITHIO IIOYTHU BCEH MHPOPMAILUHU 06 YCTPOMICTBE KIACCA. ONBIT IO/ICKA3BIBAET MHE,
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YTO HEKOTOPBIE MPOTPAMMUCTBI CKOPEE PACKPBUIN OBl BCE 3AKPBLITHIC JJAHHBIC KIACCa,
4eM Hanmucanu 10 JOMOTHUTENBHBIX CTPOK JJIS 3AIIUTEL €T0 CEKPETOB.

Bonpoc «4T0 3TOT KIACC JO/DKEH CKPBIBATB?> OOHAXKAET CAMYIO CyTh IIPOGJIEMEL IIPO-
E€KTUPOBaHUA uHTEpderca. Eciu (pyHKIUIO WK JaHHBIE MOXKHO BKJIIOYUTDb B OTKPBITHIN
UHTEPPENC KIaCCa, HE PACKPBIB €I'0 CEKPETOB, CAEAANTE 3TO. B MPOTUBHOM ClIy4ae
BO3AEPKUTECH OT TAKOI'O PELICHUS.

PasmplnuieHue o TOM, YTy CKPBITD, CHOCO6CTBYCT TPUHATHIO YIAYHBIX pCHICHI/II;I Ha BCCX
YPOBHAX NPOCKTUPOBAHUAA. OnHo TMOATAJIKUBACT K MPUMCHCHUIO MMCHOBAHHBIX KOHCTAHT
BMCCTO YHCCJI HA YPOBHE KOHCTPYHUPOBAHMA, TIOMOTI'ACT BbI6I/Ip2Tb YAa4YHbIC UMCHA MC-
TOZIOB KJIACCOB U UX MAPAMETPOB 1 YKA3BIBACT HA I'PAMOTHBIC BAPUAHTHI JICKOMITIO3UITUN
" pCATN3aITUU B3aUMO/JICHUCTBUS KJIACCOB U MOJCHUCTEM HaA YPOBHEC CUCTCMBIL.

[Touame 3apaBanTe ce6e BONPOC «YTO MHE CKPBITH?», U BBl YIUBUTECH, CKOJIb-
KO Npo6JieM NPOEKTUPOBAHUA PACTAET HA BAIIMX I7143aX

Onpepenute 06nacTn BEPOATHLIX MU3MEHEHUN

VicciefoBaHMS TOKA3a/IH, YTO BCEM JIVUIITHM IPOEKTUPOBIINKAM

JlononuutensHble ceefenuns Mog-
XOf, OMUCAHHbIA B 3TOM pasfe-
ne, B3AT U3 ctatbn «Designing
Software for Ease of Extension and
Contraction» (Parnas, 1979).

CBOICTBEHHO IpeaBoCcxumiaTh udmeHeHus (Glass, 1995). O6ec-
TI€YCHUE JIETKOCTHU aJaIlTarinumn HpOI‘paMMbI K BO3MOXHbBIM U3MC-
HEHUSIM OTHOCHUTCSI K CAMBIM CJIO)KHBIM ACIIEKTAM MMPOEKTUPOBA-
Husl. Ero 11e1b 3aK/II049A€TCs B U30JIAIIUN HECTAOMIbHBIX 00JIACTEH,

TIO3BOJIAIONIEN OTPAHUYUTD CJIEICTBUS U3MEHEHUI OHUM METO-

JIOM, KJIACCOM WJIM MAKETOM. BOT KaK IPOXOAUT IOAIOTOBKA K U3MEHECHUSAM.

1. OmpegenHTe 3/I€MEHTBI, H3MEHEHHE KOTOPHIX KAXKETCA BEPOATHBIM. ECiu
BBl BBIPAOOTAIN A[€KBATHBIE TPEOOBAHUA, OHU BKJIIOYAIOT CIIMCOK IIOTEHIIUAIbHBIX
U3MEHEHUN U OLICHKU BEPOSTHOCTU KAXKJOI'O U3 HUX. B 3TOM Cilyyae onpenennTb
BEPOATHBIE U3MEHEHUA JIETKO. ECin TpebGOBaHUA HE ONUCHIBAIOT IOTEHIIUAIBHBIE
M3MEHEHUs, HIDKE Bbl HAUJIETE CIIUCOK O6JIACTEN, KOTOPBIE MEHAIOTCS 4alle BCErO
HE3aBHUCUMO OT THIIA IIPOEKTA.

2. OTpenuTe 3J1€MEHTHI, H3MEHEHHE KOTOPBIX KAXKETCA BEPOATHBIM. CO3/JaiTe
OTJENbHBINA KIACC I KAKJOT'O HECTAOUIBHOIO KOMIIOHEHTA, OIIPE/IEIEHHOIO B II. 1,
I Pa3paboTaANTE KIACCHI, BKIIOYAIONIUE HECKOIBKO HECTAOMIBHBIX KOMIIOHEHTOB,
U3MEHEHUE KOTOPBIX CKOPEE BCETO OyJI€T OAHOBPEMEHHDIM.

3. H301HpyHTE 3JIEMEHTDI, H3MEHECHHE KOTOPBIX KAaJKETCA BEPOATHBIM. CIIpO-
EKTUPYHUTE MHTEP(PENCH MEXKIY KJIACCAMHU TaK, YTOOBl OHU HE 34dBUCEIHU OT IIO-
TEHLIMAJIBbHBIX U3MEHEHUI. CIIPOEKTUPYUTE UHTEPMENCH TaK, YTOOBI N3MEHCHUS
OI'PAaHUYMBAIINCH TOJBKO BHYTPEHHHUMM YACTAMM KJIACCOB. I3MEHEHNE KIACCa JOIKHO
OCTaBAThCSl HE3AMETHBIM /IS JIIOOBIX JPYIHMX KI4CCOB. MHTEpENC KIacca JOJIKEH
3AIIUINATH €TO CEKPETHL.

HuKe ONMMCaHO HECKOJIBKO O6IACTEN, M3MEHSIOMNXCA Jallle BCETO.

Busnec-npasunra HeobxonumocTs usMmeHeHus I10 gacrto

NepekpecTHas ccbinka OfuH M3
camblX 3EKTUBHbIX CNOCO60B
NPeSBOCXMULLEHNS N3MEHEHNA —
Tabnn4HOe ynpaBneHne (cM. rma-
By 18).

OOBSICHAETCA U3MEHEHUAMU OM3HEC-IpaBul. OHO U MOHATHO:
KOHI'PECC MOXKET U3MEHUTb CUCTEMY HAIOTOOOJIOKEHUA, IPOd-
COIO3BI — TIEPECMOTPETDH YCJIOBUS KOHTPAKTOB U T. [I. ECTH BB
COOMIO/IaeTe TPUHITUTI COKPBITUA NH(MOPMAITUH, TOTUKA, OCHO-
BAHHAS HA 3THUX NPABWIAX, HE GYAET PACIPOCTPAHEHA HA BCIO
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nporpammy. OHa 6YZIET CKPBITA B OJJHOM TEMHOM YTOJIKE CUCTEMBI, TIOKA HE IIPU/IET BPEMS
€€ U3MEHUTD.

3asucumocmu om o60opyoosanusn Ilpumepamu MOJY/ICH, 3aBUCUMBIX OT O6OPY/I0Ba-
HUS, MOI'YT CJIyKHUTb MHTEPMENCH MEKIY IIPOIPAMMON U PA3HBIMU THIIAMU MOHUTOPOB,
MIPUHTEPOB, KIABUATYD, JUCKOBOAOB, 3BYKOBBIX IUIAT U CETEBBIX YCTPOMUCTB. M30mupyii-
T€ 3aBUCUMOCTH OT OO0PYAOBAHMSA B OTAEIbHOM IOLCUCTEME WIX OTAEIBHOM KIACCE. DTO
obJeryaeT afjanTaiyio IPorpaMMbl K HOBOM alllapaTHOM CPEJIE, 4 TAKKE ITIOMOTAET pPas-
pabarbiBath [1O 111 HECTAOMIIBHBIX BEPCHUI YCTPOUCTB. Bbl MoxeTe paspaborarts I10,
MOJEJNIUPYIOUIEE B3AUMOACUCTBUE C KOHKPETHBIM YCTPOMCTBOM, U CO3[aTh IIOACUCTEMY
AIIIAPATHOI'O UHTEP(PELCA, UCIIOIb3YIOIYIO 3TY MOJE/Ib, IOKA YCTPOUCTBO HECTAOUIIb-
HO WM HeJOCTYIHO. Korma ycTporucTBo 6yAeT IOTOBO K paboTe, OACUCTEMY UHTEPdErca
MOJKHO OYZ€T OTKIIOUYUTD OT MOAEIU U IMOAKIIOYUTD K YCTPOHUCTBY.

B600-6b1600 Ha 4yTbh 60Ji€€ BLICOKOM B CPAaBHEHUU C ANIAPATHBIMHU MHTEPdENCAMU
YPOBHE IIPOEKTUPOBAHMA YACTOM OOIACTBIO U3MEHEHUM SABJIACTC BBOA-BBIBOA. ECiu Baiie
NPUIOKEHUE CO3LAET COOCTBEHHBIE (DAI/IBI JAHHBIX, €I'0 YCJIOXKHEHHUE BIIOJHE MOMXKET
OTPEOOBATh U3MEHEHHU (POpMaTa (PAIOB. ACIIEKTHI (POPMATA BBOJA-BbIBOAA JAHHBIX,
OTHOCSAIIHECH K IOJIb30BATEIbCKOMY YPOBHIO, TAKHE KAK IO3ULIMOHUMPOBAHUE U YUCIIO
IOJIEN HA CTPAHMILE, UX IIOCJIEJOBATEABHOCTD U T. [, U3MEHAIOTCA HE MEHEE 4aCTo.
B obmieM, aHa/IM3 BCEX BHEITHUX MHTEPGENCOB HA IIPEIMET BO3MOKHBIX U3MEHEHUN —
6y1aropasyMHas upes.

Hecmanoapmnoie 603M0NCHOCMU A3blKa DBOJIBIINHCTBO BEPCUN A3BIKOB IIOAJEP-
JKUBAET HECTAH/IAPTHBIE PACHIMPEHUA, OOJIErYaIomue paboTy MIPOrPaMMHUCTOB. Pacmupe-
HMS — MaJKa O JBYX KOHIIAX, IOTOMY 4TO B IPYT'OH Cpeie — OyJb TO APYyras anmnapaTHas
w1aTdopMa, PEAIN3aLU A3bIKA ADYIUM IIPOU3BOJUTENEM WIM HOBAS BEPCUA SA3BIKA,
BBIITYIIEHHAA TEM K€ IIPOU3BOJUTENIEM, — OHM MOTYT OKa3aTbCA HEJOCTYITHBL

Ecnu BBl IPUMEHAETE HECTAHAAPTHBIE PACIIUPEHNSA A3bIKA, CKPOITE paboOTy C HUMU B
OTZAEJIBHOM KJIACCE, YTOOBI €0 MOXKHO OBIIO 3AMEHUTD NIPHU 4AANTAIIUNA PUIOKEHNS K
JAPYToi cpefie. AHAJIOTUYHO, UCTIONb3Ys OUOIMOTEYHBIE METO/IBI, JOCTYIIHBIE HE BO BCEX
cpenax, CKpOUTE MX 32 UHTEPGENCOM, ITOJAEPKUBAIOIINUM BCE HYKHBIE CPEJIBL.

Cnocnsbie acnexmst npoexmupPosanus u kKoncmpyuposanusa CKPBIBANTE CIOXK-
HBIC ACTICKTHI TIPOEKTHPOBAHUS U KOHCTPYUPOBAHUS, TIOTOMY UTO MX YACTEHBKO MPH-
XOOUTCA PCaIM30BbIBATH 3AHOBO. OTZIC.T[I/ITC nux mu MI/IHI/IMI/I3I/IpyI‘//ITC BJIMAHUC, KOTOPOC
MOJKET OK43aTh UX HEYJAYHOE MPOEKTUPOBAHNE WIIM KOHCTPYHUPOBAHNE HA OCTAIbHBIC
YACTU CUCTEMBL

IIepemennsvie cmamyca IlepeMEHHBIEC CTATYCA XAPAKTEPUIYIOT COCTOSHHUE NIPOTPAM-
MBI M UBMEHSIOTCS Yallle, YeM OOJBIIUHCTBO JPYIUX BUIOB JAHHBIX. TaK, pazpaboTyu-
KU, OIPEJEIUBIINE TEPEMEHHYIO CTATYCa OMMOKU KaK OyJI€BYy NIEPEMEHHYIO, BIIOJIHE
MOTYT IIO3/JHEE IIPUHTU K BBIBOJY, UTO JIJIL 9TOTO Jy4Ile ObUIO ObI UCIOJIB30BATh IIEPE-
YUCJICHUE CO 3HaYeHusaMu ErrorType Nomne, ErrorType Warning wu ErrorType Fatal:

Vcrio/1b30BaHNE MIEPEMEHHBIX CTATYCA MOXKHO C€/IaTh 60€€ TMOKUM U MOHATHBIM

MHHHMYM JIByMSI CIIOCOOaAMHU.

B B KayecTBe NEPEMEHHBIX CTATYyCa IPUMEHUTE HE OyJI€Bbl IEPEMEHHBIE, 4 IEPEUMC-
JieHus. [InanasoH No/AJePKUBAEMBIX IIEPEMEHHBIMU CTATYCA COCTOSHUIT YaCTO TIPU-
XOJIUTCS PACIIUPATD, YTO B CJIy4d€ NEPEUYNCIEHMs TPEOYET JIUIIb NEPEKOMITHUIIAITAN
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IIPOI'PAMMBI, 4 HE MACIITAOHOI PEBU3UM BCEX (PPAIMEHTOB KO/, BBIITOJHAIOINIUX
IIPOBEPKY IIEPEMEHHOI.

B BMeCTO HENOCPEACTBEHHON MPOBEPKU IIEPEMEHHOMN HUCIIONb3YUTE METOIbI JOCTY-
na. Tak Bbl COXPAHUTE BO3MOXHOCTb PEANIU3ALNU OOJIEE CIOXKHOIO MEXAHU3MA
OIIpesie/IEHUs COCTOSHUA. Hanpumep, ey Bbl 3aXOTUTE NIPOBEPATh KOMOUHALIUIO
[IEPEMEHHON CTATYCa OIIMOKU U IIEPEMEHHOM TEKYILET'O (PYHKLIUOHAJILHOI'O COCTO-
SIHUA, BaM OYJET JIETKO PEAIN30BATh ITO, €CJIU IIPOBEPKA OyAET CKPBITA B METOAE, U
ropaszio CJIOXKHEE, €C/IM MEXAHU3M IIPOBEPKU OY/IET KECTKO 3aKOJUMPOBAH BO MHO-
I'MX MECTAaX MPOI'PAMMBL

Paszmepor cmpyxmyp oannsix OODbsBisAg MacCuB U3 100 3JIEMEHTOB, BBl PACKPbIBA-

ere HH(POPMALUIO, KOTOPYIO HUKTO 3HATb HE JAOJDKEH. 3AIIMIIANTE NIPABO HA JIMYHYIO

sk3Hb! COKpbITHE MH(MOPMALIMUA HE BCEIAA TPEOYET CO34aHMA LENIO0ro Kiacca. MHoraa

JUIS 3TOI'O JOCTATOYHO UMEHOBAHHOM KOHCTAHTBL: Hannpumep, MAX EMPLOYEES 1103BO-

JIAE€T CKPBITh 4ucjIo -100.

I'IpeABocxumeHue M3MEeHeHuN pa3Horo Maclutaba

O6/1yMBIBASI TOTCHITUATIbHBIE U3MEHCHUS CUCTEMBL, IPOEKTUPYITE

MepekpecTHas ccbinka Paccmar-
puUBaeMbIii B 3TOM pasfene noa-
X04 K MpefBOCXMLLEHNI0 n3me-
HEHWIA He CBA3aH C 3abnarospe-
MEHHbIM MPOEKTUPOBAHWEM NN
KOAWpOBaHWeM (CM. noapasgen
«[porpamMmma COAepXnT Kog, KO-
TOPbIA MOXET KOTAa-Hn6yab no-
HagobuTbCs» pasgena 24.2).

HononHutenbHble cBeAEHNs 3710
06CYX/IeHNe OCHOBAHO Ha NOAX0-
[ie, 0nucaHHom B ctatbe «On the
design and development of prog-
ram families» (Parnas, 1976).

€€ TaK, YTOOBI BIMSHUE U3MCHEHHUH GBUIO OGPATHO ITPOIIOPIIIO-
HAJIBHO MX BEPOSITHOCTHU. EC/IM BEPOSITHOCTh M3MEHEHUS BBICO-
Ka, yGEJUTECh, YTO CUCTEMY OY/ICT JIETKO aAaNTHPOBATh K HEMY.
C 60JBIINM BIHSHUEM HA HECKOJIBKO KJIACCOB CHCTEMBI MOXKHO
CMHUPHTBCS JIUIIb B CIy9ae KPaHE MaJIOBEPOSITHBIX U3MEHEHUIL.
I'paMOTHBIE IPOEKTUPOBIIUKH TAKKE IPUHUMAIOT BO BHUMaHHUE
LIEHY MPEIBOCXUINECHMSI U3MEHEHNH. ECi n3MeHeHe MaloBe-
POSITHO, HO €TO JIETKO MPEAYIafiaTh, PACCMOTPUTE €TI0 BHUMATCIIb-
Hee, yeM 60s1ee BEPOSITHOE U3MEHEHHE, KOTOPOE TPY/AHO CIUIA-
HHUPOBATb.

OJUH XOpPOMIUU METOJ| ONPENEICHUS 0OIACTEN BEPOSITHBIX
U3MEHEHUH MOJPA3YMEBAET, YTO BbI JOJDKHBI CHA4YaIad OIIpeEjie-
JINTh MUHUMAIBHOE IIOJMHOKECTBO (PPATMEHTOB IIPOTPAMMEL,
HEOOXOJUMBIX ITOJIb30BATESAM. DTO IMTOJMHOKECTBO COCTABISIET

AAPO CUCTEMBI, ¥ ETO U3MEHEHMA MAJIOBEPOATHEL 34TEM BbI ONIPEAEAETE MUHUMATbHbIE
MHKDEMEHTHBIE IPUPAMEHNA CUCTEMBL. OHU MOTYT OBITh COBCEM HEOOJBIINMH, JAXKE
TPUBHAJIBHBIMU. BMecTe ¢ PYHKIIMOHAIbHBIMH U3MEHEHUAMH PACCMATPUBANTE TAKXKE
KAa4eCTBEHHBIE U3MEHEHHSA TPOTIPAMMBIL: OOeCTieueHNEe 6€30IIACHOCTH B MHOT'OIIOTOYHONM
cpene, IOJAEPKKY MEXAHU3MOB JIOKATU3AMUN U T. Jl. OTH OOJIACTH NOTEHIIUAIbHBIX
YAYYIIEHUH ABIAIOTCA MOTEHINAIBHBIMU U3MEHEHUSAMU CUCTEMBI; CIPOEKTUPYHITE 3TH
O6JIACTH, UCTIONB3Yd NMPUHIIUIIBI COKPBITUA MH(MOPpMAUU. ONPENENUB SAPO B CAMOM
Ha4aJe, BBl IOMMETE, KAKME KOMIIOHEHTHI CUCTEMBI HA CAMOM Ji€JI€ ABJAIOTCA JOTOI-
HEHMAMH, U CMOXKETE C 3TOTO MOMEHTA 3KCTPAIIOJUPOBATL U CKPBIBATD ACTIIEKTHI BO3-
MOKHBIX U3MEHEHUN IIPOrPAMMBL.

MoppepxuBanTe conpsxeHne cnadbim

CONpspKEHUE XAPAKTEPUIYET CHUITY CBA3U KJIACCA UM METO/IA C IPYTUMU KJIACCAMU WU
MeToaMu. Hama 11e/1b — CO3/aTh KIACChl U METO/IBI, UMEIONINE HEMHOT'OYNC/ICHHBIC,
HEIMOCPE/ICTBEHHBIE, IBHBIC U I'MOKUE OTHOIICHUS C APYTUMHU KJIACCAMU, YTO €IIE Ha-
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3BIBAIOT «CIA0BIM conpspkeHueM» (loose coupling)». B KOHTEKCTAX KJ1ACCOB M METO/IOB
KOHIIENIMS CONPSDKEHUS O/IHA U Ta XK€, TAK YTO IIPU OOCYKIECHUU CONPSLKEHUS OYAy
HA3bIBATH MCTO/AbI U KJIACChI «MOAYJISIMUI».

ColpsKEHUE MOAYJIEH OJKHO OBITh JOCTATOYHO CAA0bIM, YTOOBI OJJHM MOJYIHA MOT-
JIX C JIETKOCTBIO MCHOAB30BATh Apyrue. Hanpumep, Ken1e3H0JOPOKHBIE BATOHBI COE/TU-
HAIOTCS C IOMOIIBIO KPIOKOB, KOTOPBIE IIPH CTOJIKHOBEHUU JIBYX BATOHOB 3aII€JIKUBA-
10TcA. ITpecraBsre, KaK Obl BCE YCIOXKHUIOCH, €CJIU Obl BATOHBI HYXKHO OBLIO COEU-
HATb IIPU HOMOIU 60JITOB, HA60PA TPOCOB WX €CAU OBl BBl MOITIM COEIMHUTD MEXKAY
CO60¥ TOJIBKO ONPEJEIEHHBIE TUIIBI BATOHOB. MEXaHU3M COEJUHEHUS BATOHOB 3 PeK-
THUBEH IIOTOMY, YTO OH MAKCUMAJIBHO NPOCT. COEJUHEHUS MEXKAY IPOTPAMMHBIMHU MO-
JYAMH TAKKE JIOJKHBI OBITh KAK MOKHO TIPOIIIE.

Crapaiitech CO3[aBaTb MOJY/IH, CJ1a00 3aBUCALIME OT APYIUX MoAyjaed. OTHOLEHUs
MOZYy/IEH JOMKHBI HAIOMUHATb OTHOMIEHUS JIETIOBBIX TIAPTHEPOB, 4 HE CUAMCKUX O/IN3-
HenoB. CKaxeM, MeToJ, si7() (CUHYC) COIPSIKEH C1a00, TAK KAK HYKHYIO MH(MOpMa-
LIMIO OH MOJIy4aeT B (DOPME OAHOTIO 3HAYEHUsI — YINA B rpagycax. Merop InitVars
(varl, var2, var3, .., varN ) COIPSKEH JKECTUYE, TOCKOJIbKY MHOTHE JETAINU €0 PabOTHI
CTAHOBATCS U3BECTHBIMU BBI3BIBAIONIEMY MOJYIIO MO MEPEJABAEMBIM 3HAUYECHUAM. [IBa
KJIACCA, 3aBUCAINUX OT TOTO, KAK KAX/bIM M3 HUX UCIOJNb3YET OJIHY ITTOOATBHYIO IEpPE-
MEHHYIO, CONIPSIKEHBI €IIIE XKECTUE.

Kputepum oLieHKU ConpsKeHUs
Huxe onucaner KPUTCPHH, ITIO3BOJIAIONINE OIICHUTD CONIPAXKCHUC MOHYHCﬁ.

Oo6sem OO6BEM CBA3U XAPAKTEPUIYET YUCIO COCUMHEHUI MEXKAY MOJAYIAMH. YeM ux
MEHBIIIE, TEM JIy4Ill€e, TOCKOIbKY MOJYJb, UMEIOMUI 60J1€€ KOMIIAKTHBIN NHTEPDETIC,
JIETUE CBA34Thb C JPYITMMH MOAYIAMU. MeTO/, TPUHUMAIOMUI OfIUH MapaMeTp, ciadbee
COIPSKEH C BBI3BIBAIOMIMMH €TO MOJYJISMHU, YEM METO/]], IPUHUMAIOMIUIT IECTh Mapa-
MeTpoB. Kiacc, MMEIomuil 4eTbIpe TPAMOTHO ONPEAEIEHHBIX OTKPBITBIX METO/A, Cla-
6€ee CONPSHKEH C MOAY/IAMHU, KOTOPBIE €TO UCMOJB3YIOT, YEM KJIACC, TPEAOCTABIAIOMNI
37 OTKPBITBIX METOJIOB.

Budumocms BuayMOCTBIO HA3bIBAIOT 3AMETHOCTD CBA3U MEKAY JBYMS MOAY/IMU. IIpo-
IPAMMHPOBAHHUE HE CIyXKOa B LIPY — HUKTO HE MOXBAINAT BAC 34 YAAYHYIO MACKUPOB-
Ky. OHO 60sIbIIIE IOXOXKE HA PEKIAMY: BAM CJIELYET JEIaTh CBA3U MEXIY MOJYISIMHU KAK
MOXKHO 60si€€ KPUKIMBBIMU. Ilepenaya JaHHBIX IIOCPEACTBOM CIIHCKA NapaMETPOB
(dopMUpYET OYEBUJIHYIO CBS3b, U 3TO YAAUHBIN BapUaHT. Ilepenaya nHpopManuu apy-
TOMY MOAYJIIO B INIOOAJIBHBIX JAHHBIX SIBJSICTCS 3daMACKMPOBAHHOHN U IIOTOMY HEyZad-
HOI CBA3bI0. ONMCAHUE CBA3U, OCYUIECTBAACMON Yepe3 INI00AIbHBIC JaHHBIC, B JIOKY-
MEHTAIIMHU JIe/IA€T €€ 60JIeE IBHOM U SABJISCTCS UyTh O0JIEE YAAUHBIM OJXO/IOM.

T'uéxocms T'MOKOCTb XAPAKTEPUIYET JETKOCTh U3MEHCHHUS CBI3U MEKAY MOJY/ISIMU.
WneanbHas CBA3b JIOJIKHA OBITh KAK MOKHO T'OYe. [MOKOCTh YaCTUYHO ONIPEJIEIAETCSI
JPYIMMHU ACHEKTAMU CBA3aHHOCTH, HO B TO K€ BPEMS OTINYACTCS OT HUX. [TonoxuM, y
BAC €CTb MeToA LookupVacationBenefit(), ONPEEIAIOMUN AIUTEIbHOCTb OTIIYCKA CO-
TPYAHHKA HA OCHOBAHUM JATHl €I'0 IIPUEMA HA paboTy U JOJLKHOCTH. JJOITYCTUM JaJIeE,
YTO B JPYI'OM MOJYJIE Y BAC €CThb OOBEKT employee (COTPYAHUK), COACPKAIUH, TIOMU-
MO BCETO IIPOYEro, UHPOPMALUIO O LOJIKHOCTH U JATE IPUEMa HA PabOTy, U YTO 3TOT
MOJYJIb IIepefacT 0ObeKT employee B meTox, LookupVacationBenefit().
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C TOYKM 3pEHHUS JPYTUX KPUTEPHUEB, ITU JBA MO/ KAKYTCS CI1a00 CONPSKEHHBIMU:
CBA3b JIBYX MOJYJIEH ITOCPEACTBOM OOBEKTA employee OUEBUAHA U ABJISETCS €UHCTBCH-
HOI1. Tenepp NPEANONIOKUM, YTO BAM HYKHO UCIIOIb30BATb MOAY/Ib LookupVacationBe-
nefit() U3 TPETHETO MOAYA, BIAJCIOMEro NH(MOPMAITUEH O AaTe MpUeMa COTPYJHUKA
Ha pabOoTy U €ro AOJDKHOCTH, HO XPAHUT €€ HE B 0ObeKTE employee. B 3TOT MOMEHT
MoAaynb LookupVacationBenefit() HAUUHAET BECTU CeOs1 TOPA3/10 MEHEE JJPYXKENTIOOHO, HE
JKemasi CBA3bIBATHCSA C HOBBIM MOJYJICM.

YTO6BI TPETUH MOAY/Ib MOT OOPATUTBCS K MOAYIIO LookupVacationBenefit(), OH JOJIKEH
3H4Tb O CYWECTBOBAHUM Ki1acca Employee. OH MOT Obl IIOAAENATb OOBEKT employee,
HCIOJIb3YS JIUIIB /IBA MIOJIS, HO TOI/Ia OH JOJDKEH ObLT Obl 3HATh BHYTPEHHUE AECTANU
pabotsl MeToga LookupVacationBenefit(): emy ObU1a 6b1 HEOOXOLHUMA YBEPEHHOCTD B TOM,
yTO MeTOoJ LookupVacationBenefit() NCIIONb3YET TONBKO JBA 3TUX oM. Takoe pere-
HHE OBUIO GBI HEOPEXHBIM U 6€306Pa3HBIM. BTOPOM BapHUAHT MOI' Obl 3d4K/II0YATHCS B
TAKOM U3MEHEHUU MeToha LookupVacationBenefit(), 4T0Obl BMECTO OObEKTA employee
OH IIPUHUMAJ JOJDKHOCTb COTPYOHUKA U ATy €r0 IIpueMa Ha padboTy. B oboux ciyda-
AX IIEPBOHAYAIbHBIN MOJY/Ib OKA3BIBAETCA HA CAMOM JIEJIE TOPA3/]0 MEHEE THOKUM, YEM
Ka3aJI0Ch CHaYasIa.

BO3MOXEH M CYACTIUBLIA KOHEL 3TOU UCTOPUU: HEPYKETIOOHBIN MOJYJIb CMOXET
3dBECTH JPY3€H, €CIU MOXKEIAET ObITh TMOKUM — €CJIM BMECTO OOBbEKTA employee OH
COTJIACUTCA IPUHUMATD JO/DKHOCTD U JATy IIPUEMA COTPYJHUKA HA PaboTy.

Kopoue, yeM npole BhI3bIBATb MOJY/Ib U3 APYIUX MOAYIEH, TEM ClIa6ee OH CONPSIKEH,
M 3TO XOPOIIO, HOTOMY YTO TAKOH MOAY/Ib 60see TUO6OK U NMPOCT B CONPOBOKACHUM.
Co3aBasi CTPYKTYPY MPOIPAMMBL, JEIUTE €€ Ha OJIOKU C YYETOM UX B3aUMOCBA3aHHO-
cru. Ecn 6Bl IporpaMma 6blIa KYCKOM JIEPEBA, €I'0 CIEJOBANIO GBI PACIICIUTD Hapa-
JIEIBHO BOJIOKHAM.

Buppl conpsXeHusa
CaMple PaCIPOCTPAHECHHBIC BUBI COMPSDKEHNS ONMMCAHBI HIDKE.

IIpocmoe conpancenue nocpedcmeom dannvix-napamempos [1Ba MOy CO-
IPSDKEHBI TAKUM CIOCOOOM, €CIIH MEXY HUMH IIEPEAIOTCA TOJbKO JIEMEHTAPHBIE
THIIBI JAHHBIX, IPUYEM IEPEAAIOTCS Y€PE3 CIUCKY IAPAMETPOB. DTOT BUJL CONPSIKEHUS
HOPMAJIEH U IIPUEMJIEM.

IIpocmoe conpancenue nocpeocmeom o6sexma MOLYIb CONPSIKEH C OGBEKTOM
TUM CIOCOGOM, €CIM OH CO3AACT K3EMIULIP JAHHOI'O 06beKTa. C 3TUM BHUIOM CO-
MPSDKEHUST TAKKE BCE B TIOPSTIKE.

Conpaxncenue nocpeocmeom oosexma-napamempa J1Ba MOIY/SI CONPSIKEHBI APYT
C ApyroM OoObEKTOM-MIapaMeTpoM, ecnu OObekT 1 TpebyeT, 4ToOb OOBEKT 2 nepeaan
eMmy OO6BEKT 3. DTOT BUJ CONPSDKEHUS JKECTYE, YEM TOT BUJ, IIPU KOTOPOM OOBEKT 1
TpedyeT oT OOBEKTA 2 TOJBKO IPUMUTUBHBIX THUIIOB JAHHBIX, IIOTOMY 4TO OOBEKT 2
JIoJKeH 061agath nHpopmanuer o6 O6bekre 3.

Cemanmuueckoe conpaxcenue CaMblil KOBAPHBINA TUII CONPKEHUA UMEET MECTO
TOT'ZA, KOI'ZId OJIMH MOJYJ/Ib UCIIOJIb3YET HE KAKOU-TO CUHTAKCUYECKUM 3JIEMEHT JPYIo-
I'O MOZYJIfl, 2 HEKOTOPBIE CEMAHTUYECKUE 3HAHUSA O BHYTPDEHHEN PA0OTE 3TOI'O MOJYJIAL.
HeKoTopble NPUMEPBL TAKOT'O BU/IA CONPSKEHUS ONUCAHBL HIXKE.
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B Mogynb 1 nepenaer B MOAyib 2 yIpap/siomuii (haar, OIpeesOmui JaabHEHIIYIO
padory Moaynsa 2. DTOT NOAXOJ MOoApPa3yMeBaeT, yTo Moayiap 1 0JKEH C/IenaTh
HNPEANOJNIOKEHUA O BHYTPEHHEN padore Moaynd 2, a UIMEHHO O TOM, 4TO MOJy/lb
2 cobupaercs 1en1aTh C ynpasasgomum ¢aarom. Eciu Moaynes 2 onpenenser s
VIPAaBJAOMEro (raara Cnelu@UIECKUil TUIl JAHHBIX (IIEPEUYUCIEHUE WIX OOBEKT),
3TOT BUJ] COIPSLKEHUSA, BEPOATHO, OYET BIIOJHE IIPUEMIIEM.

B Moayib 2 UCIOAB3YET INIOOAIbHBIE JAHHBIE I10C/IE UX u3MeHeHus MoayneMm 1. Tlpu
3TOM MoJynb 2 IPEANOoNaraet, 4To Moayib 1 O6bUT BEI3BAH B HYKHOE BPEMS U U3MeE-
HUJI JAHHBIE TAK, KAK HY>KHO Moayo 2.

B Murepderic Moayna 1 yrsepxiaer, 4ro meton Modulel.Initialize() JOKEH ObITb
BBI3BAH O MeToAaa Modulel Routine(). Monynb 2 3HaeT, 4T0 Module 1 Routine() Kak-
TO BBI3bIBAET MeToA Modulel Initialize(), 1IO3TOMY OH IIPOCTO CO3[4€T 3K3EMIULAD
Mogpyna 1 u BuisbiBaeT Modulel Routine() 6€3 NPeABAPUTEILHOI'O BbI30BA METOAA
Modulel Initialize().

B Mogaynb 1 nepegaer O6beKT B Moayib 2. Moayb 1 3HaeT, 4To MOJY/Ib 2 UCIIOIb3YET
TOJIBKO TPU MeTO/1a O6BEKTA U3 CEMU, TIO3TOMY OH HHUIUATU3UPYET OOBEKT JIUIIb
YACTUYHO, TOJBKO TEMU JAHHBIMU, YTO HYKHBI 3TUM TPEM METOJAM.

B Mogynb 1 nepegaer B Mozayib 2 bazoseiii O6bEKT. MOJY/Ib 2 3HAET, UTO Hd CAMOM
jgene Mopynb 1 nepegan emy IIpousBonHblilt O6bEKT, IO3TOMY OH IIPUBOAUT TUIL
Bazosoro O6bekTa K TUny IIpon3BogHOro OO6bEKTA U BBI3BIBAET METO/BI, Clieliu(U-
uyeckue And IIpoussogHoro O6bEKTA.

CeMaHTHYECKOE CONPSIKEHUE OIACHO TEM, YTO U3MEHEHUE KO/Id B UCII0JIb3yEMOM MO-
JyJI€e MOXET TaK HAPYUINUTb PabOTYy HUCIOJb3YIOIEIO MOAYISL, YTO KOMIIUIATOP 3TOIO
He onpegenuT. O6bIYHO 3TO IPUBOAUT K OYEHb TOHKUM NPOHIEMAM, KOTOPBIE HUKTO
HE COOTHOCHUT C U3MEHEHUSMU HUCIOIb3YEMOI'O MOJYJS, YTO MPEBPAILAET OTIALKY B
cu3udoB TPYA.

CyTb CJ1200r0 CONPSDKEHUA B TOM, UTO I'PAMOTHO CIIPOEKTUPOBAHHBIA MOAY/Ib IPENO-
CTaBJIAET JOIOJHUTEIbHBIA YPOBEHD A0CTPAKLIUU: PA3PAOOTAB €I'0, BBl MOXETE IIPUHU-
MATb €r'0 KaK JAHHOE. DTO CHIKAET OOILIYIO CJIOKHOCTD IIPOI'PAMMBI U ITO3BOJIAET COCPE-
JOTOYMBATHCA B KAKIBIA MOMEHT BPDEMEHHU TOJIBKO HA OJHOM acIeKkre. Ecu it ucnosb-
30BAHUS MOAYJIS HYXKHO YYUTBIBATh CPA3Y HECKOJIBKO ACIIEKTOB: MEXAHU3M BHYTPEHHEL
paboThl, U3MEHEHUA ITI0OAIBHBIX JAHHBIX, HEACHYIO (DYHKLIIMOHAIBHOCTD, — CUJIA a46CT-
PAaKLMHU UCYE3AET, U MOJY/b IIEPECTAET OOIEIYaATh YIIPABICHUE CIOKHOCTBIO.

Kitaccel 1 METOABI — IVIABHBIE MHTEJUIEKTYAIbHBIE MHCTPYMEHThI CHUKCHUSA
CJI0’KHOCTU. EC/IM OHU HE YIPOIIAIOT Bally paboTy, OHU HE UCIOIHAIOT CBOU
O06A3aHHOCTH.

CTapaﬁTer ncnosib3oBartb nonynsipHoie LLA6NOHbI
NPOoEeKTUpoOBaHUA

[ITa610HBI TPOECKTUPOBAHUS — 3TO I'OTOBBIC IAGIOHBI, TI03BO-
JIIOLME PEHIATh YACThIE IPOOIEMBI pa3paboTKu. KOHEUHO, eCTh
NPOGJIEMB, TPEOYIOIIUE COBEPIICHHO HOBBIX PEIIEHUH, HO 6OJIb-
MIMHCTBO YK€ BCTPEUAIOCHh Pa3pabOTYMKAM, [IOITOMY UX MOXHO PEUINUTh, IPUMCHSIS
IIPOBEPEHHBIC MTOJXO/IbI, WIN MA6J0HBL. B 4ncI0 NONyAspHBIX MIA6JI0HOB IPOEKTHUPO-
BAHUA BXOJAT Ajanrtep, Moct, Jexoparop, ®acan, ®abpuuneil meTon, Habmogarens,

http://cc2e.com/0585
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Opunouka, Crparerus u [ll1a6aoHHbIA MeTOA. O mabIOHAX IPOEKTUPOBAHUS CM. KHUT'Y
«Design Patterns» dpuxa lammsl, Puuapna Xenma, Panbda Ixxoncona u [Irxona Biuc-
cyzieca (Gamma, Helm, Johnson, and Vlissides, 1995).

[Ia6/10HBI UMEIOT Pl JOCTOMHCTB, HE XaPAKTEPHBIX JUIA IIOJTHOCTBIO CAMOCTOSATEIBbHOIO
NPOEKTUPOBAHUSA NIPOI'PAMMBL

IIaononbL CHUNCAIOM CONHCHOCIND, NPEOOCMABAAA 20MmO6bie adcmpakuuu Ecin
BBl CKaXKeETE: «B 3TOM (DbparMeHTe WJId CO34AHUA SK3EMIUIAPOB IPOU3BOJHBIX KIACCOB
NpUMEHAETCA MAOIOH “PabpUYHBIN METOA >, — APYrUe NPOrPaMMHUCTLI MOUMYT, YTO
BAlll KOJ, BKJIIOYAET 60raThld HA60p B3aMMOJEUCTBUNI U IPOTOKOJIOB IIPOI'PAMMMPOBA-
HUA, cCriequUYECKUX I HA3BAHHOI'O A0IOHA.

Ta6n0oH «@PabpHUUHBIIT METO/» O3BOJIAET CO3/1aBATh AK3EMIUIAPHI JIIOOOT'O KIACCd, IPO-
M3BOJIHOTO OT YKA3a4HHOT'O 6A30BOT0 KJIACCA, IPUYEM OT/ENbHBIE IPOU3BO/JHBIE KJIACCHI
OTCJIEKUBAIOTCA TOJNBKO CaMUM «Pa6pUYHBIM METOJOM». Ob6CyXgeHue mabaoHa «Pa-
OpUYHBIN METOJ» CM. B pazjene «Replace Constructor with Factory Method» (3ameHa
KOHCTPYKTOpa Ha «@abpUyHBI METOJ») KHUT'H «Refactoring» (Fowler, 1999).

Ecnu BB 6yzieTe MCIOAB30BATHh MIAGIOHBI, JPYTUE TPOTPAMMHUCTHL JIETKO MOHUMYT
BBI-OPAHHBIN BAMH IO/IXO[] K IPOEKTUPOBAHUIO 6€3 MOJPOOHOIO OOCYKIECHUS KO/A.

HIaoaonbl CHUNCAIOM YUCIO OMUOOK, CIAHOAPIMUIUPYA Oema NONYAAPHBIX
pewenuii IIpo6aeMBl IPOEKTUPOBAHUA COAEPIKAT HIOAHCHI, KOTOPBIE IOJHOCTBIO
IPOSABIIAIOTCS TOJIBKO IIOCJIE PENIEHH MPOOIEMBl OIUH WIH ABA pa3a (WIH TPH, WIN
4YeThIpe, WIH..). [IIaGJIOHB — 3TO CTAHJAPTHU30BAHHBIE CIIOCOGH PEIIEHUSI YACTHIX
po6IeM, 3aKTIOYAIOIHE MYAPOCTb, HAKOIUIEHHYIO 34 I'OJBI IIOMBITOK PEIIEHUS dTHX
HpO6JICM, " HUCIIPABJICHUS HCYJAYHBIX ITOIIBITOK.

Tax 9TO, C KOHIIENITYaTbHON TOYKU 3PEHMUS, IPUMEHEHNE MTa6I0HA NPOEKTHPOBAHUSA
MOXOKE HA UCIOJIb30BAHNE OUOIUOTEKU KOJAa BMECTO HAMMCAHUSA COOCTBEHHOI'O KO/IA.
MHOTHE MPOTPAMMHUCTBI PAHO WX TO3/IHO PEMAIOT CO3/IaTh COOCTBECHHBIN BAPUAHT
ATOPUTMA 6BICTPOU COPTUPOBKHU, HO KAKOBBI MIAHCHI, UTO €TI0 MEPBASI BEPCUS OKAXKETCS
6€30mu60YHON? TaK K€ U B IPOEKTUPOBAHUU: MHOTHE MPOGIEMBI IOBOJBHO MOXOXKU
HA Y)KC pCH_ICHHbI€ 3aJa49u, U HpI/I CTOJTKHOBCHUU C HUMU I/1306pCT2.Tb BCJIOCUIIE] HU
K 9EeMY.

Hlabnonsl umerom I6PUCMULECKYIO UeHHOCMD, YKA3bLEAA HA 603MONCHBIE 6a-
puanmor npoexmuposanuna I1pOECKTUPOBIIUK, 3HAKOMBIN C HOIYIAPHBIMU 11126J10-
HaMU, MOXET C JIEFKOCTBIO NEPEOPATh CIUCOK MAOJIOHOB U CIIPOCUTD cebs: «Kakue u3
HHUX COOTBETCTBYIOT MO€I TPpobIeMe NPOEKTUPOBaHUA?» [TlepebpaTh HAGOP U3BECTHBIX
BAPUAHTOB I'OPA3/10 MPOIIE, YEM CO3/1aBATb COOCTBEHHOE PELICHUE C HYJ/I1. Kpome Toro,
KOJl, OCHOBAHHBII HA MONYJIPHOM IIa6JIOHE, OyJeT MOHATHEE, YEM KOJ, IIOJTHOCTBIO
Pa3paboTaHHBIU CAMOCTOSATENbHO.

Hlaononst ynpouwyarom e3aumooeticmeue mexncoy paspadomuuxamnu, 10360114,
um oomamsca na 6osee 66icoKkom ypoene 111a610HBI IPOCKTUPOBAHUS HE TOJIBKO
IIOMOTAIOT YIIPABJATD CJIOKHOCTBIO, HO M CLIOCOOHBI YCKOPUTH OOCYKAEHUE IPOEKTOB,
IIO3BOJIAIS PA3PA0OTYHKAM PA3MBIIUIATD U IETUTBCA MBICIMUA HAa OOJIEE BBICOKOM YPOBHE.
Ecnu Bbl cKaxeTe: «He MOry pemuTh, KaKoH mabIoH CIEAYET UCIOAb30BATh B JAHHOMN
curyanuu: “Coszaarens” win “©adpudHbIif METOA >, — BbI B HECKOJIBKUX CIOBAX COOOIIIU-
TE€ OYEHDb NOJPOOHYIO UH(POPMALIMIO — KOHEYHO, ECJIM U BAM, U BalllEMy COOECEJHUKY
MU3BECTHBI 3TU 1A6J0HBL [IpeACTaBBTe, HACKOIBKO OOJbIIE BPEMEHH NOTPEOOBATOCH
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OBI /1711 OOCYX/IECHUS JETANEH Ko/ia Ma6ioHOB «Co3faTenib» U «@abpUdHbIN METO/» U
CPpaBHEHUSA ITUX JBYX IIOAXOM0B.

Eciu BBI €111€ HE CTAJKUBAJIUCH C MA6JOHAMU IPOEKTUPOBAHMS, U3ydnuTe Tabi. 5-1, rze
ONMCAaHbl HEKOTOPBIE M3 CAMBIX MOIYJIPHBIX MA6JIO0HOB.

Ta6n. 5-1.

NonynspHble Wa6sIoHbI NPOEKTUPOBaHUS

La6noH

OnucaHue

A6cTpaxTHas padpuka
(Abstract Factory)

Apantep (Adapter)
Mocr (Bridge)

KoMnoHoBIIuK
(Composite)

Hexoparop (Decorator)

Pacapn (Facade)

Da6pUYHBIA METO/
(Factory Method)

Wrtepatop (Iterator)

Ha6moparens (Observer)

Opunouxa (Singleton)
Crparerus (Strategy)

[IIa6JIOHHBIN METOJ,
(Template Method)

[MoamepKUBAET CO3/1aHUE HAOOPOB POJCTBEHHBIX OOBEKTOB I1y-
TEM ONPEJIENEHNUA BU/Id HA60pPa, HO HE BH/IA KAXKJIOTO OTAEIbHO-
IO OOBEKTA.

[TpeobpaszyeT nHTEPGENC KI1acca B JPyron UHTEPPEIIC.

Cozpnaer uHTEP(dENC U PEATU3AIHUIO, TAK YTO UX MOXHO HU3ME-
HSTh HE3ABUCHUMO JIPYT OT JIpyra.

CocTouT U3 OOBEKTA, COIEPIKAIIETO JOTOJIHUTEIbHBIE OOBEKTHI
TAKOT'O K€ THUIIA, TIO3BOJISIS KITMEHTCKOMY KO/Iy B3aHMOJICHCTBO-
BATb C OO'BEKTOM BCpXHCFO ypOBHH 1 He 3260TUTHCI O AcTalb-
HBIX OOBEKTAX.

JUHAMUYECKH HA3HAYAET OO'bEKTY BH/IbI OTBETCTBEHHOCTH
6e3 CO3/IaHUsI OTACIBHBIX MOAKIACCOB IS KAXKIOM BO3MOKHOM
KOH(PUTYpPAITUX BUJIOB OTBETCTBEHHOCTH.

[IpefocTaBasgeT COrACOBAHHbBIN UHTEPMENC K KOAY, KOTOPBIA
B IPOTUBHOM CJIy4a€ HE NPEJOCTABMIAN ObI COTJIACOBAHHOTO
uHrepgerica.

Co3z1aeT 3K3EMIUISIPBI KIACCOB, TPOU3BO/IHBIX OT KOHKPETHOI'O
6a30BOT'0 KTaCCa, IPUYEM OT/C/IBHBIC IPOU3BOAHBIC KJIACCHI OT-
CJIEXKUBAIOTCS TOJIBKO «PaOPUUHBIM METOJOM>.

DTOT CEPBEPHBIN OOBEKT MPEJOCTABIAET JOCTYI K KAXKIOMY
37IEMEHTY Hab0pa B MOCIEJOBATETBHOM ITOPSZIKE.
[ToA/IEPKUBAET CHHXPOHU3AIHUIO HECKOIBKUX OOBEKTOB,

IIPU KOTOPOH OOBEKT yBEJOMIIAET HAOOP CBA3AHHBIX OOBEKTOB
006 U3MEHEHUAX JI0O0T0 WieHa Habopa.

[TpepocraBisgeT r706aabHbIA JOCTYII K KIACCY, KOTOPBIN MOXET
WMETDb OJINH U TOJBKO OJJMH IK3EMILIAD.

Onpepensger HA6OP AMHAMUYECKN B3aMMO3AMEHAEMBIX
AITOPUTMOB WJIA BU/IOB TIOBEJICHUSL.

Onpegenser CTPYKTypy aIrOPUTMa, OCTABIIAL HEKOTOPbIE
JETAIN PEAIU3ALUH [TOJKIACCAM.

Ecny paHblIe€ BBl HE BCTPEYAINUCH C MAGJOHAMHU NMPOEKTUPOBAHUA, IIPU B3IJIAJE€ HA
Tabs1. 5-1 y BAC MOXKET BO3HUKHYTb MBIC/IB: «[IOUTU BCE 3THU HUAEU MHE yXKE 3HAKOMBI>.
DTHUM BO MHOI'OM U OOBSCHACTCS LIEHHOCTD MA0JIOHOB POEKTUPOBAHUSL. OHU U3BECTHBI
GOJILIIMHCTBY OIBITHBIX IPOTPAMMHUCTOB, 4 IPUCBOEHUE MIA6JI0OHAM 3AITOMUHAIOIUXCA
Ha3BaHUI IIO3BOJISIET OBICTPO U 3(PPEKTUBHO AECIUTHCS MBIC/IIMHU.

C ma6y10HaMH CBSI3aHBI ABE JIOBYIIKH. IlepBas — HACWIBCTBEHHAA aJalTallNsg KO/a K
KaKOMY-HHOY/b ma60Hy. HOI/IA IETKOE N3MEHEHNE KO/Ia B COOTBETCTBUH C MU3BECT-
HBIM IIA6JIOHOM MOXET CAENaTh KOJ 60siee MOHATHBIM. HO ecnu aganTamus Kojia K
CTAHZAPTHOMY IAGJIOHY TPEOYET CAUIIKOM KPYITHOTO U3MEHEHHS, 3TO MOXKET IIPUBECTH
K YCJIOXKHEHUIO TPOIPAMMBL
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Bropas — mpuMeHeHHE MAGI0HA, TPOJUKTOBAHHOE HE I1€1ECOOOPA3ZHOCTBIO, 4 KEIa-
HHEM HCHBITATH IIA6JI0H B JIEJIE.

Boo61ie npuMeHEHHE MA0JIOHOB IPOEKTUPOBAHUA — 3TO 3(MMEKTUBHBIN HHCTPYMEHT
YIIPABJICHUS CJIOKHOCTBIO. HEKOTOPBIE XOPOIINE KHUTH 10 ITOM TEME YKA3aHBI B KOHIIE
[JIABBL

Lpyrue aBpucTUYECKUE NPUHLUMNBI

B mpeabaynux pasjenax OblIH PaCCMOTPEHBI OCHOBHBIC 3BPUCTHUYCCKHUE ITPUHITUIIEL
npoekruposanus I10. Hike onucansl MEHeE MOJIE3HBIE, OJHAKO 3ACTYKUBAIOMINE YIIO-
MUHAHUS 3BPUCTUYCCKUE TPUHITUIIBL

CtpeMuTeCcb K MaKCMMaJsibHOW CBA3HOCTH

IToHsTHE CBA3HOCTHU (Cohesion) BO3ZHUKIO B OOJIACTH CTPYKTYPHOI'O IIPOECKTUPOBAHUS
1 OOBIYHO OOCYKAACTCS B TOM JKE€ KOHTEKCTE, 4YTO U conpspkeHue (coupling). CBA3HOCTD
XAPAKTEPUBYET TO, HACKOJIBKO XOPOHIO BCE METO/MBI KJIACCA WIN BCE (PPATMEHTHI METO-
J1a COOTBETCTBYIOT INIABHOM 11€JIM, — MHAYE I'OBOPS, HACKOJIBKO C(POKYCUPOBAH KJIACC.
Kiaccol, COCTOAMME U3 OUYEHb INOXOXKHUX MO (PYHKLIMOHAIBHOCTU GJIOKOB, OONIafaIOT
BBICOKOI CTEIICHBIO CBSI3HOCTH, M HAIllA 3BPUCTHUYECKAS L€Jb COCTOUT B TOM, YTOOBI
LIEJIOCTHOCTD ObLJIA KAK MOXKHO BbIII€. CBA3HOCTDb — IIOJIE3HBIN UHCTPYMEHT YIIPABICHUS
CJIOKHOCTBIO, IOTOMY YTO 4YEM JIY4YIIE KOJ KIACCAd COOTBETCTBYET IJIABHOM ILIEIH, TEM
IIPOIIE 3aIIOMHUTD BCE, YTO KO/ BBIITOJHAET.

CTpeMmsIeHHE K CBSI3BHOCTH HA YPOBHE METO/IOB /IABHO CYMUTAETCA MOJIE3HBIM 3BPUCTH-
YECKUM IPUHIUIOM. Ha ypOBHE KJIACCOB 3BPUCTUYECKUI MPUHIUI CBA3HOCTU BO
MHOTOM BBIPAKEH B 60JIEE OBIIEM IBPUCTUICCKOM MPUHITUIIE 47ICKBATHOTO OTIPE/ICTICHUS
a6CTPAKIINH, YTO YK€ OOCYXK/IAJIOCh B 3TOH IVIaBE M OyJIEeT emie OO6CYX/1aThCI B IJIaBE
6. AGCTpAarupoBaHKE TIOJE3HO U HA YPOBHE METO/OB, HO B 3TOM CJIy4ae MPUHITUITBI
A6CTPArUPOBAHUS U CBA3ZHOCTU 60JI€€ PABHOIIPABHEL

dopmupyinTe nepapxmm

Hepapxusi — 3TO MHOT'OYPOBHEBAS CTPYKTYPA OPTAHU3AIINH UH(POPMAITAH, TIPU KOTOPOI
Hanbosee oo1as Win a6CTPAKTHAS PENPE3EHTAIN KOHIIEIITUY COOTBETCTBYET BEPIIUHE,
a 60JIeE IETATBHBIE CIICITUATU3UPOBAHHBIC PEMIPE3CHTAIINN — 60I€€ HU3KUM YPOBHSIM.
[Ipu paszpabdorke [1O nepapxmuu 0O6HAPYKUBAIOTCS, HAIPUMEP, B HA60PAX KIACCOB U B
IIOCJIEOBATEIBHOCTAX BBI3OBOB METOJOB (YPOBEHD 4 HA PUC. 5-2).

DopmupoBaHue uepapxuii yxxe 6osnee 2000 €T ABIAETCA BAKHBIM CPEICTBOM yIIPABIIE-
HMS CJIOKHBIMHU HA00paMu UH(pOpManuu. Tak, ADUCTOTE/Ib UCIIOIb30BAI UEPAPXUIO IS
OPraHU3aLUMHU LAPCTBA )KUBOTHBIX. JIIOAU 4aCTO OPraHU3YIOT CJIOKHYIO MH(MOPMALIUIO
(TaKyIO KaK 3Ta KHUTA) [IPU IIOMOIIU UEPAPXUUECKUX CXEM. YUEHBIE OOHAPYKUIH, YTO
JIIOJU B LIEJIOM HAXOMAAT UEPAPXUU €CTECTBEHHBIM CIIOCOOOM OPIaHU3ALUU CIOXKHOU
nHGOpMaLUU. PUCYS CIOKHBII OOBEKT (CKAXKEM, IOM), JIIOLU PUCYIOT €I'0 UepapXuye-
cku. CHa4a/Ia OHU PUCYIOT OUYEPTAHUA JOM4A, 3aTEM OKHA U JBEPH, 4 IIOCJIE TOIO — €Il
6onee noapobHele geTanu. OHU HE PUCYIOT AOM IO OTHEIbHBIM KUPIINYAM, JOCKAM WX
rBo3/psM (Simon, 1996).

Hepapxuu noMOoraior B ocTxeHuu [nasuoro Texuuueckoro Mmneparusa Pazpabor-
ku 1O, o3B0JIAS COCPEAOTOUYUTLCA TOIBKO HA TOM YPOBHE JAE€TAIbHOCTU, KOTOPBIN
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3200TUT BAC B KOHKPETHBIM MOMEHT. Mlepapxus He YCTPaHAET AETAIN — OHA IIPOCTO
BBITAJIKUBAECT UX HA JPYTOH YPOBEHB, YTOOBI BBl MOIJIM JYMATh O HUX, KOTJIA 3aXOTHUTE,

a HE BCE BPEMsI.

dopmanu3ayiTe KOHTPaKTbI KNaccoB

Ha 6onee geTaapHOM YPOBHE MOJIE3HYIO NH(POPMAIUIO MOXHO
HOJIYYUTb, PACCMATPUBASA MHTEP(EHUC KAKIOI'O KIACCA KAK KOH-
TPAKT C OCTAJIBHBIMU YaCTAMU NPOIrPaMMbl. OOBIMHO KOHTPAKT
umeeT popmy «Ecim BBl O6€EIAETE NIPEJOCTABUTD JAHHBIE X, Y U

MepekpecTHasn ccbinka O KOHTPaK-
Tax cMm. nogpasgen «Mcnonb3yite
YTBEPXAEHUS ANS LOKYMEHTUPO-
BaHWS 1 NPOBEPKIA NPeayCNoBNi 1

Z Y TAPAHTUPYETE, UTO OHU OyAyT UMETh XAPAKTEPUCTUKH 4, b 1 noctycnosuit> pasnena 8.2.
C, 51 063yI0Ch BBIIIOJHUTD ONlepanuu 1, 2 U 3 C OrpaHUYECHUAMU

8, 9 n 10». O6emanusa KIMEHTOB KIACCy OOBIYHO HAa3bIBAIOTCS

npeoycnosuamu (preconditions), a 0643aTEIbCTBA KIACCA NEPE] KIMEHTAMUA — 70-
cmycaosuamu (postconditions).

KOHTPAaKTBl TOMOTAIOT YIPABISTH CIOKHOCTBIO, TIOTOMY YTO XOTSI Obl TEOPETUYECKHU
OOBEKT MOXKET CBOOOIHO UTHOPHPOBATH JII0O0E OBEJEHUE, HE OIMCAHHOE B KOHTPAKTE.
Ha npakTuke 3TOT BOIPOC KyJid CJIOXKHEE.

FpamoTHO Ha3HavaunTe ccpepbl OTBETCTBEHHOCTU

Ele oiuH 3BpUCTUYECKUN IPUHIIUIT — OOAYMBIBAHUE CPEP OTBETCTBEHHOCTH, KOTOPBIE
CJIEIYET HA3HAYUTDb OObEKTAM. PaccMoTpenne cpeprl OTBETCTBEHHOCTU OOBEKTA aHA-
JIOTUYHO BOIIPOCY O TOM, KaKYIO HH(POPMALIUIO OH JOLKEH CKPBIBATh, HO MHE KAXKETCH,
YTO NEPBBIN CIIOCOO MOKET NMPUBECTU K 60JiE€ OOUUM OTBETAM, YEM U OOBACHAETCA
YHUKAJIbHOCTD 3TOT'O 3BPUCTUYECKOTO IIPUHITNIIA.

MpoeKTupyiiTe cMCTEMY ANs TECTUPOBaHUs

Ha HEKOTOPBIE UHTEPECHBIE HIEU MOXKHO HATOIKHYTBCS, CIIPOCUB, KaK OY/IET BHIITIAJETD
CHUCTEMA, €ECJIU CIIPOEKTUPOBATSD €€ [ 06€CIEUEHNS MAaKCUMAIBHOU JIEFKOCTU TECTUPO-
BaHUA. OTAEIATD JIU IOJIb30BATENbCKUIT UHTEPPENC OT OCTATBHOIM YACTH NPOTPAMMEBI,
YTOOBI IPOTECTUPOBATD €I'0 HE3ABUCUMO? OPTraHU30BBIBATD JIU KLKAYIO IOJCUCTEMY TAK,
YTOOBI MUHUMHU3HUPOBATD €€ 3aBUCUMOCTD OT JAPYTUX MOACUCTEM? IIPOEKTUPOBAHUE IS
TECTUPOBAHUS YACTO IPUBOAUT K Pa3paboTKe 60/1ee (POPMATUZOBAHHBIX UHTEP(ENCOB
KJIACCOB, YTO OOBIYHO BBITOJHO.

N36erante Heypau

IIpodeccop rpakgaHCKOIO CTPOUTENLCTBA [eHpu IIeTpOCKH B MHTEPECHON KHHUTE
«Design Paradigms: Case Histories of Error and Judgment in Engineering» (Petroski,
1994), NOCBAMEHHON UCTOPHUH HEYAA4 B OTPACIN IPOEKTUPOBAHUA MOCTOB, YTBEDPXK/AET,
YTO MHOTHE M3BECTHBIE MOCTBI PYIIMINCDH U3-34 YPE3MEPHOI'O BHUMAHUA K IIPOILJIBIM
yCIexaM U HEaJEKBATHOIO PACCMOTPEHUS BO3MOKHBIX IPUYUH aBapuil. OH I€JIA€T Bbl-
BOJI, 4TO aBAPUI BPOZE KPYIIEHUA MOCTa Tacoma Narrows MOXKHO 6bLIO Obl U30€XKATb,
€c/iM 6 MHXKEHEPDI THIATEJIbHO PACCMATPUBAINA BO3MOKHbBIE IIDUYMHBI ABAPUH, 4 HE
IIPOCTO KOIUPOBAIN JPYIU€ YCIEUHbBIE IIPOEKTHL

KpynHble 6peny B 3aUTE MHOTUX U3BECTHBIX CUCTEM, OOHAPYKEHHBIE B IPOLIE/IINE
TOJIbI, 3ACTABIAIOT MOAYMATh O TOM, KaK IPUMEHUTD ueu IIeTpOCKU B OOIACTH TIPO-
extuposanus I10.
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TwarenbHo BbIGMpaﬁTe BpemMsa CBA3biBaHNA

MepeKpecTHas cobinka O BpeMeHN BpemeneM cBaspiBanud (binding time) HAa3bIBAIOT TOT MOMEHT,

CBA3bIBAHMA cM. pasaen 10.6. KOI'Zld IIEPEMEHHOM NPUCBANUBAETCA KOHKPETHOE 3HAYECHUE.

PanHee CBA3bIBAHKE OOBIYHO YIIPOINAET KO, HO M CHUXKAET €TO

I'MOKOCTb. THOIZIA K IIOJIE3HBIM UJEAM IIPOEKTUPOBAHUS MOXHO

NPUIATH, CIIPOCUB CeOs: «1TO, €C/IM CBA3ATh 3TU 3HAYEHUA paHblue? YTO, €C/IU CBA3ATD

UX noszxe? Yro, ecim MHULUAIM3UPOBATD 3Ty TAOIUIY B TOM MeCTe Koga? dro, ecinu

[IOJIYYUTb 3HAYEHHUE ITOM IEPEMEHHOM OT IIOJIb30BATE/IA B IIEPUO/L BBIITOJHEHUS IIPO-
I'PAMMBI?>

Co3paiite LieHTpanbHble TOYKU yNpaBnieHus

@. [Ix. TInopskep roBOPUT, YTO IVIABHBIM €I'0 IPUHUUIIOM sABasgeTCa «[IpuHIun OJZHOro
BepHoro Mecra: B nporpamMmme JO/LKHO 6bITh OIHO BepHoe MeCTO 11 TOMCKA HETPU-
BUAJIbHOI'O (pparmMeHTa Koaa u OgHo BepHoe MecTo 1 BHECEHUS BEPOATHBIX U3MeE-
Henui» (Plauger, 1993). YpasiaeHue MOXET OBITh LIEHTPAIUM3OBAHO B KIACCAX, METO-
JaX, MAKPOCaX IIPENpPOLECCOpPad, (paiIax, BKIIOYAEMBIX JUPEKTUBON #include, — naxe
MMEHOBAHHAS KOHCTAHTA MOXET OBbITb LIEHTPAJIbHOM TOYKOH YIIPABICHUS.

DTOT NPUHIIUII TAKKE CIIOCOOCTBYET CHIPKEHUIO CJIOKHOCTU: €CJIU KAKOIM-TO NPOTIPAMM-
HBII 3JIEMEHT BCTPEYAETCSA B MUHUMAIBHOM YHC/IE (DPATMEHTOB, €TI0 U3MEHEHHUE OKa-
JKETCS TIPOIIE U 6E30IMACHEE.

Mopymaiite 06 MCNoNb30BaHUM FPY6OIA CUIbI
Ecnmn comHeBaeTecb, UCMONb3yiiTe B
rpy6yto cuny. I'pybas cuma — OJUH U3 MOIMHENIINX 3BPUCTUYECKUX UHCTPY-

Barnep Nlamncoy ~ MEHTOB. HE CTOUT €€ HEIOOIEHUBATD. Pa6orocnocobHoe pere-

(Butler Lampson) ~ HHC MIPOOTIEMBI METOJJOM rpy6oﬂ CWJIBI JIy4IlI€, YEM DJICT'AHTHOE,

HO He paboraromee penteHue. Co3/1aBaThb 3JIETAHTHBIE PEIIEHUS

324aCTYIO JIONITO M CTI0KHO. TaK, ONIUCHIBAA UCTOPUIO PA3PAOOTKU

AITOPUTMOB ITOUCKA, JIoHanbA KHYT yKa3as, 4To, XOTd IEPBOE ONMCAHUE AITOPUTMA

JBOMYHOT'O MOMUCKA OBLIO OIYGIMKOBAHO B 1946 I, AITOPUTM, IPABUIBHO 0OPa6ATHI-

BAIOIINIT CITUCKU BCEX PA3MEPOB, 6T Pa3paboTaH TOIbKO crycts 16 et (Knuth, 1998).

JBOMYHBIN IIOMCK 3JIETAHTHEE, HO MU OCHOBAHHBII Ha I'PyOOU CHJIE ITOC/IEJOBATEIbHBIN
IIOMCK 4aCTO IPHUEMIIEM.

Pucyiite guarpammbi

JuarpaMmel — €Ie OJUH MOIIHBIA 3BPUCTUYECKUIT MHCTPYMEHT. BCe 3HAIOT, YTO JIy4iie
OJIUH Pa3 YBUETD, YEM CTO PA3 YCJABIIATE. JUATPAMMBI TO3BOJIAIOT NMPEJCTABUTD IPO-
61eMy Ha 60JI€€ BBICOKOM YPOBHE A0CTPAKIIMY, U HUKAKUE OIMCAHUS UX HE 3aMEHSIT.
IToMHHTE: UTHOTJA TPOOGJIEMY CHEAYET PACCMATPUBATD HA AETAILHOM YPOBHE, 4 HHOTAA
11€JIECOOOPA3HO UMETD JEJIO C 60s1ee OOIHUMU ACIIEKTAMHU.

MopaepxuBaiTe MOAYNbHOCTL NPOEKTa CUCTEMbI

DTOT NPUHIMI TOLPA3YMEBAET, UTO KAKABIH METOJ WIM KIACC JOJUKEH OBITh IMMOXOX
Ha «4EPHBIA AIUK>: BbI 3HAETE, YTO B HETO MOCTYMACT U YTO U3 HETO BBHIXOJUT, HO HE
3HAETE, YTO INPOUCXOJUT BHYTPH. YEepHBIN AIMUK UMEET TAKOU IPOCTOU MHTEPPEiC
1 TAKyIO ACHYIO (DYHKIIMOHATBHOCTD, YTO IS JIOOBIX KOHKPETHBIX BXO/JHBIX JdHHBIX
MOXKHO TOYHO IPEJCKA3ATh COOTBETCTBYIOMME BHIXOJHBIC TAHHBIC,
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KoHnenuus MOAYJIbHOCTU CBA3dHA C COKPBITHUEM MH(MOPMALIUY, UHKAIICY/IALUEN U IDY-
I'MMU 3BPUCTUYECKUMHU IPUHIIUIIAME IIPOEKTUPOBAHUA. 1 BCE XK€ PA3MBIIIIEHUE O TOM,
KaK cOOpaTh CUCTEMY M3 HA60PA YEPHBIX AMMKOB MHOIA IIPUBOJUT K JOI'AIKAM, K KO-
TOPBIM COKPBITHE UH(HOPMALUN U UHKAICY/IALNS IPUBECTH HE MOI'YT, TAK YTO IIPUHIINIL
MOJYJIBHOCTH 3aCJIyKHJI IIPABO 3aHATh MECTO B BAILEM APCEHAJIE MTOJIE3HBIX UJICH.

Pesiome IBPUCTUYECKUX NMPUHLNMNOB NPOEeKTUpoBaHUA

Huke NPpUBEJEH CIIICOK OCHOBHBIX 3BPUCTUYECKUX ITPUHIUIIOB
MIPOEKTUPOBAHUS:

OIIPEJIENUTE OOBEKTHI PEAUTBHOTO MUPA;

OIIpEJENIUTE COTTIACOBAHHBIE A0CTPAKINY;
UHKAIICYIUPYITE JETAIN PEATUZALIUU;

HCIOJIL3YUTE HACIENOBAHME, KOIJA 3TO BO3MOXKHO;
CKPBIBAUTE CEKPETHI (TIOMHHUTE IIPO COKPBITHE MHPOPMALIHN);
OIpEJENNUTE O6JIACTA BEPOSATHBIX U3MEHEHMUIT,

Bonblue 6ecnokouT 1O, YTO Mpo-
rpamMMUCT BNOSIHE MOXET BbINOM-
HUTb Ty Xe 3ajayy ABYMS wan
Tpems cnoco6amu: MHOrAa Heo-
CO3HAHHO, HO AOBOJIbHO 4aCcTO
NPOCTO Pafi M3MEHEHUS NN Xe
CO3/1aHUA 3NEraHTHOI BapuaLum.

A. P. bpayH n Y. A. CamncoH
(A. R. Brown and
W. A. Sampson)

MTOJIZIEP;KUBANTE COTIPSIKECHUE CTAOBIM;

CTapalTECh UCIOJIb30BATD IIOIY/IIPHBIC MA0IOHbI IPOEKTU-
poBaHMA.

Cnepyrouye 3BpUCTUYECKUE TPUHIIUIIBI TAKKE MHOIIA OBIBAIOT IOJIE3HbL:
CTPEMHUTECH K MAKCUMAJIbHON CBA3HOCTH;

(HOpMUPYHTE UEPAPXUY;

(HOpPMANIU3YITE KOHTPAKTHI KIACCOB;

I'PAMOTHO HAa3Ha4auTe C(Pepbl OTBETCTBEHHOCTY;
NPOEKTUPYATE CUCTEMY JJIS1 TECTUPOBAHUS;

usberanTe Heyay;

TINATEJIBbHO BBIOUPANTE BPEMs CBA3BIBAHUS,

CO3/1aliTE IIEHTPAJIBHBIE TOYKU YIIPABICHUS,

nojgyManTe 06 UCIOJIb30BAHNUU I'PYOOI CHUJIHL,

PUCYHTE AUATPAMMEL,

MOJIIEPKUBAUTE MOJTYIBHOCTD MPOEKTA CUCTEMBIL

CoBeTbl N0 UCNONb30BaHUIO IBPUCTNYECKUX NPpUHLMNNOB

TToaXOoABl K IPOEKTUPOBAHUIO IO MOI'YyT 6BITh OCHOBAHBI HA

MOJXO0/1aX, IPUMEHAEMBIX B IPYTUX 00/1aCTAX. OJJHOM M3 IEPBLIX http://cc2e.com/0592
KHUT, IOCBALIEHHBIX UCIIOJIb30BAHUIO 3BPUCTUKU IIPU PEIIEHUN

npob6nem, asnsercs «<How to Solve It (Kak pemarts 3apaay)»> . I[Tonesa (Polya, 1957).
O606111eHHBIH TOAXO07 ITOMBs K PEMIEHUIO TPOOJIEM KOHLICHTPUPYETCSI HA PELICHUN MaTe-
MATUYECKUX 3aa4. OH Pe3OMUPOBAH Ha pUC. 5-10 (IupudT OpUruHaIa COXpPAHEH).
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1. loHMMaH1e NOCTaHOBKM 3afa4un. Hy)KHO SCHO MOHATL 3afaqy.
Y10 Hen3BecTHO? Y10 faHo? B Yem cocTouT ycioBue? Bo3MOXHO N YAOBIIETBOPUTh
ycnoemto? [10CTaTo4HO N1 YCNOBUE N1 ONPeaeneHnst Hen3BeCcTHOro?
/inn HepocTaTo4HO?
CoenanTe YyepTex. Begute nogxoaaiime 0603Ha4eHUs. Pasgennte yCnoBue Ha yacTu.
lMocTaparitech 3anncarb Kx.

2. CocTaBneHue nnaHa pewieHus. Hy)xHO HaiiTu CBA3b MeXAY AaHHbIMUA U HEN3BECTHLIMU.
Ecnu He yaaetca cpady 06HapyXuTb 3Ty CBA3b, BO3MOXKHO, NOJIE3HO BYAET PacCMOTPETh
BCMOMOraresbHble 3a4a4u. B KOHEYHOM cyeTe He06X0LMMO NPUIATW K M1/1aHy PELIEHMs.

He BcTpeyanach /i Bam paHblue 9Ta 3agaqa? XoTs Obl B HECKOJSIbKO UHOM (hopme?
WisBecTHa v Bam kakas-HuUbYyb POACTBEHHAsA 3aa4a? He 3HaeTe Nin TeOpeMbl, KOoTopas
morna 6bl 0Ka3aTbCs MOJIE3HON?

PaccmoTpute HendecTHoe! I nocTapaiitecb BCMOMHUTL 3HAKOMYH 3afjaqy C TEM Xe
UK NOA06GHBLIM HEN3BECTHLIM. BOT 3aga4a, POACTBEHHAS JAHHOW U YK€ PELLIEHHas.
Hesib3s nn BOCNOJIb30BaThHCA et0? Henb3s N npuMeHnTh ee pesynsrat? Hesb3s nn
1CNosib30BaTh METO/ ee pelleHnsa? He cnefyet nu BBECTU KaKOM-HUOYAb BCIIOMOraTesib-
HbI ANEMEHT, YTOObI CTaN0 BO3MOXXHO BOCMONb30BATLCA NPEXHE 3a4a4ein?

Henb3s nn nHave chopmynuposatb 3agady? Eule nHaye? BepHuUTECh K OnpeaesieHnsam.

Ecnn He yaaetca pewwmnTb AaHHYH 3afady, MomnbITanTech CHavana pewmnTb CXOLHYH0.
Henb3s nu npuaymats 601ee AOCTYMHYIO CX0HYH0 3aaady? bosnee 06uiyo? bonee
4acTHYH? AHanornyHyo 3agady? Henb3s nu pelunTb YacTb 3afadqn? CoxpaHuTe TOMbKO
4acTb YCNOBKS, OTOPOCMB OCTAJIbHYHO YACTb: HACKOJIbKO OMNPeSeNeHHbIM OKXXETCA Toraa
HEU3BECTHOE, KaK OHO CMOXKET MEHATbCA? Henb3s N 3BneYb YT0-TO NOME3HOE
13 JaHHbIX? Henb3s nu npuaymarb Apyrue faHHbIe, U3 KOTOPbIX MOXHO 6b110 Gbl
OnpesenuTb HeM3BeCcTHoe? Henb3s M USMEHWUTb HEU3BECTHOE, UIN AaHHbIE, UMW, eCNn
Heo6x0a1uMo, 1 TO 1 Apyroe Tak, 4T06bl HOBOE HEM3BECTHOE 1 HOBbIE AaHHbIE 0Ka3annCh
6nvxe apyr K apyry?

Bce nn fgaHHble BaMu MCnonb30BaHbl? Bee nu yenoBua? MpuHATLI in Bamu
BO BHVMaHWe BCE CYLLECTBYHOLLME MOHATAS, COAEPXKaLUMecs B 3agaqe?

3. OcywecTBneHne nnaHa. Hy)xHo ocyLecTBUTh MNaH PeLLEHNS.
OcywiecTBnAs NNaH peLleHns, KOHTPOUPYITE KaxbIv CBOJ Lwar. ICHO 11 BaM, YTO
MPeAnpPUHATBLIA Bamu Lwar npasuneH? CymeeTe Jin 40Ka3aTb, 4TO OH NpaBuieH?

4. Barnsap Ha3ap. Hy)XXHO #3y4uTh HallileHHOE pelleHne. Henb3s N npoBepuTb pesysstar?
Hernb3s nu NpoBepUTL X0 peLeHns? Henb3s v nony4utb TOT XKe pesyrbrar nHave?
Henb3s nn ycMOTPETb ero ¢ 0AHOro B3rnsaa? Henb3s nn B Kakoi-HUOYab Apyroi 3agaye
ICMONb30BATh MOMYYEHHbIN PE3YNLTAT UM METOL PELLEeHNs?

Puc. 5-10. /. ITonwva paspabomasn nooxoo K pemeruto Mamemamuueckux 3a0ad, Komopoiil
nonesen u npu peuieHun npoonem, céasannuix ¢ npoexmuposaruem I10 (Polya 1957)

OIHMM M3 CAMBIX LIEHHBIX COBETOB, KOTOPBIE MOXKHO JaTh IO IIOBOAY IPOEKTUPOBA-
Hus [10, ABNSETCA UCIIOAB30BAHME PA3HBIX [10/1IX0/I0B. EC/IN NIpOEKT, pa3paboTaHHBIN C
nomobio UML, HeyaueH, BBIPA3UTE €I'0 HAa OOBIYHOM A3bIKE. Hanumure HeGOIbIIYIO
TECTOBYIO Iporpammy. [Tonpo6yriite COBEpIIEHHO APyroi nogxo. I[ogymarite 06 uc-
IIOJIb30BAHUU I'PYOOM CUIBL [TpOAODKANTE PUCOBATD 3CKU3BI U HAOPOCKU KAPAHAAIIOM,
1 MO3I' IOCJIENYET 32 PYKOX. EC/IM HUYEro HE BBIXOJUT, OTIOXKUATE PELMICHUE IIPOOIEMBL
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[Ipexzae 4emM BO3BpaIaThCs K padoTe HaJ, HEU, NPOTYIANTECH, TOJYMAUTE O YEM-TO
Jpyrom. JJOBOJIBHO 4acTO 3TO MPUBOAUT K 601€€ OBICTPOMY HOJAYIYEHUIO HYKHOI'O pe-
3yJIBTATa, Y€EM IIPOCTOE YIIOPCTBO.

HUKTO HE 3aCTaB/IAET BAC pa3dpaboTaTh BECh IPOEKT 32 pa3. ECiM HATOJIKHETECHh HA
MIPENATCTBUE, TIOAyMATE, 06J1a/JA€TE JIU Bbl UHPOPMALUEH, JOCTATOYHOMH /ISl PELIEHUS
BCEX CHEUM(PUUECKUX NPOOIeM? 3a4eM 4epe3 CUIy Pa3padaTbiBaTh ocrasmuecs 20%
IIPOEKTA, €CJIU BIIOCJIEACTBUY OHU IIPEKPACHO CTAHYT HA CBOE MECTO? 3a4eM IIPUHUMATD
HEy[A4HbIE PELIEHUS, OCHOBAHHBIE HA HEAOCTATOYHOM UH(POPMALIUU, ECJIU ITO3KE MOXKHO
OyZeT NPUHATL 60JIee MOAXOoAAmUE pemeHus? HeKoTopble pa3pabOTUUKU YyBCTBYIOT
JUCKOMQOPT, ECIIN HE MOI'YT CO3/1ATh ITOJIHBII IIPOEKT IIPOrPAMMBI K OKOHYAHHIO 3TAIld
NPOEKTUPOBAHUS, HO IMIOCJIE CO3AAHUSA HECKONIbKUX YAAYHBIX IIPOrpaMM O€3 3a6/1aro-
BPEMEHHOTI'O PELIEHUS BCEX BOIPOCOB HA ITAIE INPOEKTUPOBAHMSA TAKAs CUTyaLUs
HAYMHAET Ka3aThCS BIIOJIHE €CTeCTBEHHOU (Zahniser, 1992; Beck, 2000).

5.4. MeToauMKM NPOEKTUPOBAHUS

[TpeabLaymMit pas3/iest ObUT IIOCBAIEH 3BPUCTHYECKUM IPUHITUIIAM, CBA3AHHBIM C ATPH-
6yTaMH IIPOEKTOB. IHAYE TOBOPSA, 3TH IPHUHIUIBI XaPAKTEPUIYIOT TO, KAKUM JIOJIKEH
ObITb 3aBEPIICHHBII IIPOEKT IIPUIOKEHUS. B 3TOM pazziesne Mbl pACCMOTPUM 3BPUCTHYE-
CKUE MeMOOUKU NPOCKMUPOBAHUA — IEUCTBUA, KOTOPBIE YaCTO MPUBOJAT K XOPOLIHM
pE3y/IBTaTaM.

Ucnonb3yunte urepauuto

BOSMO)KHO, Yy BacC ObLIH CIydau, KOrjia Bbl TAK MHOT'O Y3HAJIM BO BPEMA HAITMCAHUA IIPO-
TPaMMBbI, YTO XCITATTA Obl HAITUCATh €€ 3aHOBO, OIINPAACH HA IIOJIYYCHHDBIC 3HAHUA. DTOoT
Ke q)CHOMCH H36J'[IO,H9.CTC$I U IIPU MPOCKTUPOBAHNH, HO 3TAII IPOCKTUPOBAHUA KOPOYC,
TOT/ZIa KAK BJIMAHHKE, OKA3BIBACMOC MM HaA IMOCJICAYIONIUEC ITAIBI, BBIPAXKCHO CUJIBHECEC,
TIO3TOMY BBI BIIOJTHE MOJKCTE BBIIIOJTHUTD ITAIl IPOCKTUPOBAHWA HCCKOJIBKO pas.

[TpOEKTUPOBAHNE — UTEPATUBHBIA IIPOLIECC. BBINA U3 TOYKMU A U JOCTUI'HYB
) —) o
AP roukn b, He ocranaBnIuBanTeCh, 4 BEDHUTECH B TOUYKY A.

P N

M3y4asi BOBMOXKHBIE BAPUAHTBI IPOEKTUPOBAHUS U IIPOGYS PA3HBIE ITOAXO/bI,
BBL OY/IETE€ PACCMATPUBATD U BHICOKOYPOBHEBBIE, 1 HU3KOYPOBHEBBIE ACIEKTHL. O61as
KAPTHUHA, KOTOPYIO BBI IIOJIYYdeTe IIPHU paGoTe HAJl BBICOKOYPOBHEBBIMH BOIIPOCAMH,
IIOMOXKET BaM JIy4IIE€ ITOHATh HU3KOYPOBHEBBIE JIETATH. JleTaIH, KOTOPBIE Bbl Y3HAETE
IIPU paboTe HaJi HU3KOYPOBHEBBIMU BOIIPOCAMH, IIOMOI'YT BaM CO3/1aTh IIPOYHBIN (PYyH-
JNAMEHT JUI IIPUHATHSA BBICOKOYPOBHEBBIX penieHUi. HEKOTOPBIE KOH(MIUKTBI MEXKTY
BBICOKOYPOBHEBBIMU U HHU3KOYPOBHEBBIMU COOGPAKEHUAMU — BIIOJIHE 3JJ0POBOE SIB-
JIEHHE; 3TO HANPSDKEHUE CIIOCOOCTBYET CO3/JAHHUIO CTPYKTYPHI, 60s1ee CTAGHIBHOMH, YeM
CTPYKTYPa, IIOJHOCTHIO CO3JAHHAS «CBEPXY BHU3» HJIN «CHU3Y BBEPX».

MHOI'MIM IPOTrPaMMHUCTAM — U BOOOIIIE MHOTHM JIFO/IIM — TPYAHO IEPEKITIOYATHCS MEKITY
BBICOKOYPOBHEBBIMU U HU3KOYPOBHEBBIMU TOYKAMH 3PCHMUS, HO 3TAa CIIOCOOHOCTb —
BAXKHOE YCIOBUE 3(P@PEKTUBHOIO IPOCKTUPOBAHUS. 3aHUMATEIbHBIE YIIPAKHEHUS, 110-
3BOJIAIONIME PA3BUTh F’MOKOCTb yMa, MOXKHO HaTH B KHUTre «Conceptual Blockbusting»
(Adams, 2001), onucaHHOM B paszzeine «JONOJHUTEIbHBIE PECYPChI» B KOHIIE IJIABBL.
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Ecin mepBast MOMBITKA CO3AAHMS IPOEKTA KAXKETCS BIIOJIHE yAa4-
MepekpecTHasn ccbinka besonac- . B
Hblif CTI0COG NONPOGOBATH pasHble HOI, HE OCTAHABJIMUBAUTECH! BTOpAsA MONBITKA IOYTH BCETAA
BapuanThl Koja npegoctasnser  OKA3BIBACTCS JIYUILC IIEPBOM, U IIPU KAXK/IOH MOTIBITKE BbI Oy/ie-
pedhakTopuHr (rnasa 24). TE Y3HABATb YTO-TO TAKOE, UYTO MOMOXKET BAM YJIy4IIUTh OO
npoekT. JopopAT, uTo, Korjia Tomaca DAUCOHA, KOTOPBII IIBITAICH
CO3/[]aThb HUTD JIAMIIOYKU U UCOPOOOBAJ HA TOT MOMEHT YK€ TBICAYY PA3HBIX MaTepHa-
JIOB, CIIPOCWIH, HE XKAJICET JIM OH O TOM, 4YTO 3Ps IIOTPATUJI BPEMA, TAK HUYETO U HE
OOHapYXUB, DANUCOH OTBETWIL: «Hu B KOer mepe. SI OOHAPYXUI THICAYY BAPUAHTOB, KO-
TOpBIE HE PaboTaOT». BO MHOIUX CIy4asx, PEIIUB NPOOIEMY IIPU IOMOIIA OZHOI'O
[IO/IX0/14, BBl ITOJIYYUTE 3HAHUSA, KOTOPBIE MO3BOJAT PEUIUTD MPOOAEMY UHBIM, 60see
3P PEKTUBHBIM CIOCOOOM.

Paspenan n Bnacteym

Kak ykaszan dacrep Jerkcrpa, HUKTO HE 06J1aJa€T YMOM, CIIOCOOHBIM BMECTHUTD BCE
JIETAIH CJIOKHOI MPOrpaMMEL TO K€ MOXKHO CKa34Th M O IPOEKTUPOBAHUU. Pasenure
MIPOrPaMMy Ha Pa3HbIE OOJIACTH U CIIPOEKTUPYNUTE UX MO OTHAENBHOCTH. Ecin, paborad
Ha/l OJJHOIN U3 06JIACTEMN, BbI IIONA/JIETE B TYIIHK, BCIOMHUTE IIPO UTEPAILTUIO!

VHKPEMEHTHOE yIY4IICHHE — MOIHOE CPEACTBO YIIPABIEHUS CJIOKHOCTBIO. BCriOMHU-
T€, KaK [1O/Ibsl COBETOBAI PEIIATh MATEMATUYECKUE 33/JaUU: IIOMMUTE 334y, COCTABBIEC
IIJIAaH PENIEHN, OCYIECTBUTE TUIAH U OLAHUMECH HA3A0, YTOOBI JIy4dlle TIOHATD, YTO U
Kak Bl cjenanu (Polya, 1957).

Hucxopsiwmi n Bocxoaawmin noaxoabl K NPOeKTUPOBaHUIO

Cl10Ba «<HUCXO/AMIUI» U «BOCXOJAMIUEI» MOTYT Ka3aThCsl YCTAPEBITUMU, HO OHHU MPEJO-
CTABJAIOT MHOTO LIEHHOM MH(pOpMAIUU 06 OOBEKTHO-OPUEHTHPOBAHHBIX CIIOCO6aX
npoeKkTupoBanus. Hucxogsee (top-down) NpOEKTUPOBAHUE HAYUMHAETCS Ha BLICOKOM
ypOBHE a0cTpakuuu. Hanmpumep, BbI CHaYaIa ONPEAETAETE 6A30BbIE KJIACCHI WU APYTHE
HeCHeU(UIECKHE NEMEHTEI TPOEKTA. IT0 X0y pabOThl BBl MOBBIIIAETE YPOBEHD Ji€-
TAJIbHOCTU U ONPEAEIAETE NPOUZBOJHBIE KIACCHI, COTPYAHNUYAIONINE KIACCHL U IPYTUE
JIETANMN.

Bocxopamee (bottom-up) NPOEKTHUPOBAHNUE HAYNHAETCA CO CIIENU(PUKNA U TOCTENIEHHO
MEPEXOAUT KO BCE H6OJIbIIEN OOMHOCTH. Kak MPaBUIO, OHO HAYMHAETCA C ONPEAETIEHNS
KOHKPETHBIX OOBEKTOB, HA OCHOBE KOTOPBIX 34TEM Pa3pabaThIBAIOTCA Ooee obIue
00beIMHEHNST OOBEKTOB U 6A30BbIE KIACCHI.

HexoTopble pa3paGOTYUKH YTBEPIKJAIOT, YTO JIYYIIE BCETO HAYUHATD C OGIIETO U JIBU-
raThCs [0 HAIPABICHHIO K YACTHOMY, 4 JIPYTHE — YTO OGIIUE IPUHIUIIBI IIPOEKTHPO-
BAHUS HEJIb3S OLPEJEINTD, HE OOyMaB BAXKHBIX JIETANEH. ADIYMEHTBl O6EUX CTOPOH
OIMCAHBI HIKE.

Apl’yMeHTbI B MOJIb3y HUCXOASALLEero NPoeKTupoBaHus

Hucxopgdiee IpOEKTUPOBAHUE OCHOBAHO HA TOM (DAKTE, YTO YEIOBEYECKUIT MO3T B
KQKIBIH KOHKPETHBI MOMEHT BPEMEHHU MOXKET PAGOTATh TOJBKO C ONPEAEIECHHBIM
06beMOM HHGPOpMAIUU. ECITH BB HAUUHAETE IIPOEKTUPOBAHUE C OOIIMX KIACCOB, BbI-
MOJIHAA UX JNEKOMIIO3UIINIO Ha GOJIee CIIELMaIN3UPOBAHHbIE KIACChI AT 32 IIAIOM,
MO3Ty HE IIPUXOANUTCS UMETD IO CO CJHIIKOM OOJIBIIUM YHUCIOM JIETATIEH CPa3y.



FMABA 5 [NpoekTupoBaHue Npu KOHCTPYMPOBaHUM 109

IIporecc «pa3fenan 1 BIACTBYM» UTEPATHUBEH B IBYX ACIEKTAX. BO-IIEPBLIX, IOTOMY, YTO,
BBIIIOJIHUB OIUH 3TAIl ICKOMIIO3ULIUH, PA3PAO0TYNKN OOBIYHO HE OCTAHABIUBAIOTCH, 4
BBIIIOJIHAIOT €IIE€ HECKOJIBKO 3TANOB. BO-BTOPBIX, IIOTOMY, UTO /I€JI0 OOBIYHO HE OIpa-
HUYUBAECTCA OJHON MOIBITKOM JEKOMIIO3ULNU. BBl BBIIOIHAETE JEKOMIIO3ULIUIO OJJHUM
crioco6om. Ha pasHbIX 3Tanax AEKOMIIO3ULIUU Y BAC OyAyT PA3HBIC BAPHUAHTHI PA3/CICHUsA
HOACUCTEM, (POPMHUPOBAHUSA [JEPEBA HACIEAOBAHUA U I'PYNIIUPOBAHUA OOBEKTOB. Bbl
Jenaere BblOOp U CMOTPHUTE, UTO IIPOUCXOAUT. 34TEM BBl BO3BPAILAETECDH, BBIIIOIHACTE
JEKOMIIO3ULINIO HMHAYE U CMOTPUTE, YTO pa0OoTaET aydire. ITocie HECKOJIBKUX IOIIBITOK
BBl IIOJIYYUTE XOPOIIEE IIPEACTABICHUE O TOM, 4Ty OyAET paboTaTh U IIOYEMY.

J10 KaKUX MOpP MPOAOIIKATE AEKOMITO3UIIHMIO TPOTPAaMMBI? [0 TEX, TIOKA BaM HE MTOKAKETCH,
YTO BMECTO JICKOMIIO3UIIUU CIEYIOMIETO YPOBHS €ro GbLIO Gbl MIPOIIE 3aKOJAUPOBATD.
[lo Tex, MOoKa OYEBUJHOCTbh M IMPOCTOTA MPOEKTA HE CTAHYT BAC B KAKOM-TO CMBICIIE
pasgpaxkaTh. B 3TOT MOMEHT BCE I'OTOBO. ECJIM UTO-TO HESICHO, MIPOJOJIKUTE IEKOMIIO-
3ULIHIO. EC/IU ceyac pemeHue KAKEeTCst BAM XOTb UyTh-4yTh XUTPBIM, JIJIs IIOO0T0, KTO
6yaeT paboTaTh HAJl HUM MO3/JHEE, OHO CTAHET I'OJIOBOJIOMKOM.

AprymeHTbl B N0J1Ib3Y BOCXOASALLEro NPOEKTUPOBaHUS

MHora HUCXOJAIMN TTOJXO0/] HACTOIBKO A0CTPAKTEH, YTO €ro TPYAHO Ha4aTbh. Eciu
BAM HYKHO pabOTaTh C YEM-TO O6OJIEE PEAJIBHBIM, TIONPOOYIHTE BOCXOJAINUI TTOAXO, K
MIPOEKTUPOBAHUIO. CipocuTe cebs: «Kakue PyHKIMN 3Ta CUCTEMA JIOJDKHA BBIITOJIHATH?»
HecoMHEHHO, BBl CMOXETE OTBETUTD HA 3TOT BOIIPOC. BBl MOKETE ONPENETUTh HECKOIBKO
HU3KOYPOBHEBBIX ACIIEKTOB OTBETCTBEHHOCTH, KOTOPBIE MOKHO HA3HAYNTb KOHKPETHBIM
wiaccaM. Tak, BBl MOXKETE 3HATh, YTO CUCTEMA JJODKHA (POPMATUPOBATH KOHKPETHBIN
OTYET, BBIYUCIATD JJAHHBIE U1 OTYETA, IEHTPUPOBATD €TI0 3aT0JIOBKHU, OTOOPAXKATh HA
3KpAHE, IEYATATh HA IPUHTEPE U T. 1. ONPEENNB HECKOIBKO HU3KOYPOBHEBBIX ACIIEKTOB
OTBETCTBEHHOCTH, BB CKOPEE BCET'O ITOUYBCTBYETE CEOS IOCTATOYHO IO/ITOTOBIEHHBIM,
4TOOBI €€ Pa3 B3IVIAHYTh HA BEPIIMHY.

B Ipyrux c1y4asx OCHOBHBIE ATPHUOYTHI IPOEKTA MOTYT ObITh IPOAUKTOBAHBI HU3KOYPOB-
HEBBIMHU (DAKTOPAMH, TAKMMU KAK OCOOEHHOCTU B3aUMOJIEHCTBUA C OOOPYOBAHUEM.

Bor HekoTOphie peKOMEH/AALMHU, O KOTOPHIX CJIEAYET IIOMHUTD IPU BBHIITOJHCHUU BOC-

XOAAIIEH KOMITO3UITUH:

B crpocure ce6s, Kakue (PyHKIUH JAOJDKHA BBIITOIHATD CUCTEMA,;

B OnMpasgCh HA 3TOT BOIIPOC, ONPEAETUTE KOHKPETHBIE OOBEKTHI U UX C(PEPEI OTBET-
CTBEHHOCTH;

B onpeaennre O6Iue OOBEKTHL U CIPYIIIMPYHUTE UX, OPIAHU30BAB B ITOACUCTEMBI UJIH
ITAKETHI, C TIOMOIIBIO KOMIIO3UIIMM WIN HACIEJOBAHNA (BBIOEPUTE CAMBIH IIOXO/-
UN BAPUAHT);

B [OAHMMUTECH HA CJIEAYIOIIMUHI YPOBEHD WJIKM BEPHUTECH Ha BEPIIUHY U IIONIPOOYITE
€lle pa3 Ha4yaTh HUCXO/AIIEE IPOCKTUPOBAHUE.

Hukakoro koHtpnuKTa HeT

ImaBHOE pa3NUYUE MEXKAY HUCXOJAIIEH U BOCXOAAIIEH CTPATETUAMU B TOM, YTO OfIHA
ABJIIETCA CTPATETUEN JEKOMIIO3UIINH, 4 BTOPAs — KOMIIO3UIIMU. B mepBOM ciydae BBl
Ha4YuHAEeTe paboTy ¢ OOLIel IPOGIEMDL, Pa30UBas €€ HA YIIPAaB/IAeMble (DPAIMEHTHI, BO
BTOPOM BBl HAUMHAETE C YIPABIAEMBIX (DPATMEHTOB, COCTAB/ASA U3 HUX OOlIIee pele-
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Hue. O6a noax0/1a UMEIOT JOCTOUHCTBA U HEOOCTATKH, KOTOPBIC CIICAYET PACCMOTPETDH
B KOHTCKCTEC KOHKpCTHOﬁ HpO6JICMbI.

Crila HUCXOJAIIETO 10/1X0/1a — B npocroTe. JIiogu (0CO6EHHO NPOrPaMMUCTDI) Ipe-
KPaCHO YMEIOT JIE/IUTh YTO-TO KPYIIHOE HA MEHBIINE KOMIIOHEHTHI.

Eme 0gHO JOCTOMHCTBO B TOM, YTO HUCXOJALIEE IPOEKTUPOBAHUE MTO3BOJIAET OTIOXKUTD
paboTy HaJ AETAIAMU KOHCTPYUPOBAHUA. M3MEHEHHUS ACIIEKTOB KOHCTPYUPOBAHUSA
(TaKUX KaK CTPYKTypa (paiiyioB Uad (pOPMAT OTUYETOB) YACTO CKA3BIBAIOTCA HA BCEU
CUCTEME, TIO3TOMY JIY4lI€ 3dPAHEE 3HATb, YTO 3THU ACTAIU CJIEAYET CKPBITh B KIACCAX
Ha HIWKHUX YPOBHAX HUEPAPXUH.

OJIHO JOCTOUHCTBO BOCXOJAINIETO TOAXO0/1A OOBACHAETCA TEM, UYTO OH OOBIYHO NPUBOJUT
K paHHEMY OIIPE/IC/ICHUIO BCIIOMOTATENbHON (PYHKIIMOHAIBHOCTH, YTO CIIOCOOCTBYET
CO3/IaHUIO KOMIIAKTHOT'O, XOPOLIO (pAKTOPU30BAHHOI'O IIPOEKTA CUCTEMBL. EC/ii moxosxas
CHUCTEMA YXKE CO3/]ABAJIACh, BOCXOASIIUI MTOJX0/ ITO3BOJISAET HAYATh IIPOCKTUPOBAHNE
HOBO¥ CHUCTEMBI C PACCMOTPEHUS U IOBTOPHOT'O UCIOIb30BAHUS (PPATMEHTOB CTAPO
CUCTEMBI.

Bocxopsmas KOMIIO3UIINS UMEET U HELOCTATKHU: BO-IIEPBBIX, €€ TPYAHO UCIIOIb30BATh
6€3 IPUMEHEHUS JPYIUX I10/IXOJ0B. BOIBIMIMHCTBO JIIOJEH HAXOAAT pa3OoUeHUE KPyII-
HOU KOHIIEMIIMY HAa MEHBIIHNE 4aCTU 60EE JETKUM, 4YeM OOBENUHEHNE HEOOIBITUX
KOHLIENIIUI B 60JI€€ KPYITHYIO. DTO HAIIOMUHAET CTAPYIO IIPOOIEMY, CBA3AHHYIO C KOH-
CTPYKTOPAMHU: MOJIEC/Ib KAXKETCS I'OTOBOM, HO IIOYEMY B KOPOOKE OCTANIUCh JeTanu? K
CYACTBIO, HUKTO HE 34CTABJISIET IPOEKTUPOBATD IPOTIPAMMBI, IIPUMEHS UCKIIOUNTEIBHO
BOCXOJSAIIUHI IOAXO,.

Bo-BTOPEIX, IPH BOCXOAIIEM ITPOEKTUPOBAHNY UHOITIA OKA3BIBAETCS, YTO U3 UCXOAHBIX
(pparMeHTOB CO3/1aTh IIPOTPAMMY HEBO3MOXHO. HUKTO HE CMOXET CO6PATh CAMOJET
13 Kupnuden. YroObl y3HATh, KAKHUE (DPArMEHTBI TOHAJOO0SATCS HA HIKHUX YPOBHIIX,
WHOTAA HY’KHO CHAYaJIa IOJIYIUTDh OOIIee MPECTaBICHHE O CUCTEME.

IToiBEZIEM UTOT: HUCXOASIIEE TPOEKTUPOBAHUE OOBIYHO HAYMHAETCA C IIPOCTOTO, HO
MHOTZ2 HU3KOYPOBHEBBIE CJIIOKHOCTHU IIPOPBIBAIOTCS HA BEPIIMHY, U 3TO MOXET IPH-
BOZAUTD K YCIOKHEHUIO CUCTEMBI, KOTOPOTO MOXHO 6bUIO U36€KaTh. Bocxoadmee npo-
EKTUPOBAHUE HAYMHAETCS CO CJIOXKHBIX ACMIEKTOB, HO ONIPE/IC/IICHHUE 3TON CJIOKHOCTH Ha
PaHHUX 3TANax MO3BOJAET JYYIIE CIIPOEKTUPOBATH BEICOKOYPOBHEBBIE KJIACCHL.... €CTH
K 3TOMY MOMEHTY CJIO’KHOCTb HE IIOTOIUT BCIO CUCTEMY!

B KOHEYHOM CU€TE 3TO HE KOHKYPUPYIOMUE CTPATETUN — OHU JONOJNHAIOT APYL APYra.
[IpoeKTUPOBAHUE — IBPUCTUYECKUI IIPOLIECC, 4 3HAYUT, YHUBEPCAAbHBIX PENIEHUN HE
cymecTByeT. [IpOeKTHPOBAHUE COJEPKUT AIEMEHTHI METO/IA ITPOO U OMUOOK. [IpobyriTe
pa3HbIE€ OAXO/BL, IOKA HE HAUJETE TOT, YTO BAC yCTPOUT.

3KCI19pVIM9HTa.I1bHOE npotoTunnpoBsaHue

WHorga afekBaTHOCTh KOHKPETHOTO IIPOEKTA HEBO3ZMOXKHO

http://cc2e.com/0599 OLIEHUTD, HE M€ JONOJHUTENBHBIX CBEJJEHUH O JJETAIAX pea-
JIN3A1IMHU. BBl MOXKETE HE 3HATD, IPUEMJIEMA JIU KOHKPETHAA OP-

raHU3aMs 6435l JAHHBIX, IIOKA HE Y3HAETE, OY/IET JIM OHA YIOBJIECTBOPSATh KOHKPETHBIM
TPEOOBAHUAM K IIPOU3BOAUTEIBHOCTHU. BBl MOXETE HE 3HAThH, IPUEMJIEM JIU IIPOEKT
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KOHKPETHOU IOJICUCTEMBI, IIOKA HE OYlyT BBIOPAHBI KOHKPETHbIE 6ubnuoTeku GUL D10
NIPHUMEPBDI CYIIECTBEHHON «I'PA3K» NPU NPOEKTUPOBAHUU [1O: BBl HE MOXETE ITOTHOCTHIO
OIIPEAEIUTD NPOOBIEMY IPOCKTUPOBAHNS, IIOKA HE PEIIUTE €€ XOTh YACTUYHO.

XOpOoIIO U3BECTEH HEAOPOI'OM CIIOCOO MOJIYYUTh OTBETHL HA 3TH BOIIPOCHl — JKCIIEPU-
MEHTAJIBHOE NIPOTOTUIIMPOBAHUE. B CIIOBO «IIPOTOTUIHUPOBAHUE» JIIOAU BKIABIBAIOT
pasubiit cmbics (McConnell, 1996). B jaHHOM KOHTEKCTE OHO O3HAYACT HAMHUCAHUE
40COIIOTHO MMHUMAJIBHOI'O OObEMA MOIEKAMEIO BBIOPACBIBAHUIO KO/A, HY?KHOI'O IS
OTBETA HA OTHEIbHBIN BOIIPOC IIPOECKTUPOBAHUA.

Ecnu pa3paboTYrKy HEAUCIUIUIMHUPOBAHHO OTHOCSTCS K HAMMUCAHUIO AOCOIIOMHO
MUHUMANBGH020 O0BbEMA KO/IA, HYKHOI'O U1l OTBETA HA BONIPOC, IPOTOTUIHPOBAHUE
paboraeT naoxo. JonycTuM, BOIPOC NPOEKTUPOBAHUSA TAKOB: «MOXET 1 BHIOPpAHHAA
HaMU OpPraHu3anys 6a3bl JaHHBIX MOJ/ICPKUBATh HYKHBIH OO'BEM TPAH3AKIIUH?> [IJIs
OTBETA HE HY)KHO MUCATh OJTHOLIEHHBIN KOJI, KOTOPBIH MOXHO 6BIIO ObI UCIIOAB30BATD
B FOTOBO CUCTEME. BBl MOXKETE Ia’Ke HE 3HATH CHEUUMUKY 6a3bl JAHHBIX. BaMm 1UIIb
HYKHA UH(OPMALIUS, ZOCTATOYHAS JIIS ANIIIPOKCUMAIUHN IPOHIEMHON OOIACTH: YUCIIO
TAGJINLL, YUCIIO IEMEHTOB B TAOMUIAX U T. 1. JJasiee BBl MOXKETE HAIIUCATh IIPOCTOM IIPO-
TOTHUITHBIN KO/, UCIIOIb3YIOMIUI Ta6IUIIEl U CTOIOIBI C UMEeHAMU Bpoae Tablel, Table2
u Columnl, ColumnZ2, 3aTIOTHUATD TAOIUIBI (PUKTUBHBIMU IAHHBIMA U IPOTECTUPOBATH
[IPOU3BOJUTEIBHOCTb.

ITpOTOTUIIUPOBAHUE TAKXKE PAOOTAET TUIOXO, €CIU 33/1a4d HEJOCTATOUYHO KOHKDemHa.
Bomnpoc «Byjer 1 3Ta OpraHn3anus 6a3el JaHHLIX Pab0TATh?> HEAOCTATOUYHO XOPOIIO
OIpEeJENAET HANIPABJIEHUE IPOTOTUNMPOBAHUA. B TO e BpeMsa Bonpoc «Byjaer 1u 3T1a
OpraHu3anus 6a3sl JAHHBIX NOAEPXUBATh 1000 TPaH3aKIMKI B CEKYHAY IIPU YCIOBUAX
X, Y u Z?» Ipe/JoCTaBIseT OOJIEE IPOYHYIO OCHOBY VI IPOTOTHUIIMPOBAHUSL.

HaxkoHer, eme ofuH (PAKTOP PUCKA BO3HUKAET, ECJIA PA3PAOOTUNKN HE PACCMATPUBAIOT
KO/l KaK n00Nexcaujuil 86l0pacoi6anuio. 1 OOHAPYKUJL, YTO JIIOAU HE MOT'YT HAIIUCATD 46-
COMIOTHO MUHUMAJIbBHBIA O6bEM KO/IA, HY’KHBIH JIJI1 OTBETA HA BOIIPOC, ECJIUA AYMAIOT, YTO
KO/ B KOHEYHOM CYETE BOUMAET B UTOTOBYIO BEPCUIO CUCTEMBIL. F3-32 3TOrO OHU BMECTO
NPOTOTUIMPOBAHUSA 3aHUMAIOTCA PEANU3AMEN CUCTEMBL. HacTpoUBIINUCh HA TO, YTO,
KaK TOJIBKO OTBET Ha BOIPOC OYAET IIOJYUYEH, KOZ OYAET BBIOPOLIEH, BBl CBEAETE ITOT
PUCK K MUHUMYMY. M36€XaTh 3TOM MPOOGIEMBI MOXKHO, ECIM CO3/1aBATh MIPOTOTHUIIBI U
OCHOBHYIO IPOTPAMMY, UCIIOJIb3ys PA3HBIE TEXHOJIOTHUHU. BBl MOXKETE CO3/JaTh MPOTOTUIL
IIPOEKTA Java Ha A3bIKe Python miayM CMOAENMPOBATH MONb30BATENbCKUN UHTEPPENC B
Microsoft PowerPoint. Eciiu Bbl BCE-TAKU CO3[A€TE IPOTOTUIIB], UCIIONAB3YS Ty K€ TEX-
HOJIOTHIO, ITYCTh UMEHA MPOTOTUITNYHBIX KJIACCOB M ITAKETOB HAYMHAIOTCA € TpeduKca
prototype. DTO XOTS OBl 3ACTABUT IIPOIPAMMUCTA ABAXK/bI IIOAYMATh, IIPEXJE YEM OH
peInT pacCIUPATh, IPOTOTUIIHBINA KOJ, (Stephens, 2003).

IIpy AUCUUIIMHUPOBAHHOM IPHUMEHEHUU NPOTOTUNHUPOBAHUE — 3(D(PEKTUBHBIN
Ccr10c06 OOPBOBL C «I'PAZHOTOI» NPOCKTUPOBAHUS. B IIPOTUBHOM CJIydae OHO [JEIAET
IIPOEKTHUPOBAHHE €IIe 6OoIee TPA3HBIM.
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CoBmecTHOe npoeKTuposaHue

OO6BIYHO NP IPOEKTUPOBAHUU JIBE I'OJIOBBI JIYUIIIE, YEM OJIHA,

Hoit paspaboTke MO cM. riagy 21~ OPTAHM3OBAHBI OHH (POPMATBHO MK HePopManbHO. COTPYAHU-

YECTBO MOXKET IPUHUMATD JIIOOYIO U3 CIEAYIOMUX (POPM:

B BBl IOJXOJUTE K CTOJIY KOJUIETH U IIPOCUTE €r0 OOCYAUTD C BAMHU HEKOTOPBIE UIEH;

H BBl C KOJUIETOU UJETE B KOH(MEPEHI-32)1 U PUCYETE HA JJOCKE BAPUAHTHI IIPOCKTA,;

B BBl C KOJUIETOH CaJIUTECDH IIEPEJ KIABUATYPOU U BBIIIOJHAETE JETANBHOE IIPOEKTU-
poBaHuE HA BbI6paHHOM A3BIKE TPOTPAMMUPOBAHMA, T. €. BBI MOXKECTEC HCIIOJIb30BATH
[IapHOE NPOIPAMMHUPOBAHUE (CM. IIaBy 21);

B BBl Ha3HA4aeTe COOpAHUE I OOCYKAECHUA CBOUX UJEH C OAHUM WIN HECKOJIbKUMU
KOJIJIET'AMU;

B Bbl Ha3HA4YaeTe (DOPMAILHYIO MHCIIEKLUIO, BKJIIOYAIOMYIO BCE ACIIEKTBI, OIIMCAHHbIE
B riaBse 21;

B HHKTO HE MOJXET IPOBECTU OO30p BaIIEl PAOOTHI, IOITOMY BBl BLIITOJHAECTE HEKO-
TOPBIN 06bEM PAOOTHI, COXPAHAETE €€ U BO3BPALIAETECh K HEY UEPE3 HEEIO — BBI
3a6yzieTe JOCTATOYHO, YTOOBI CAMOCTOATENBHO MPOBECTH JJOBOJIILHO XOPOMIUH 0630D
CBOEI K€ pabOTHI;

H BBl OOPAIIAETECH 34 IOMOILBIO K JIIOAAM, HE PA0OTAIOMUM B BAIlIEH KOMIAHUU: OT-
NPABJISIETE BOIIPOCHL B CIELIUAIN3UPOBAHHBIN (DOPYM WIM I'DYIITY HOBOCTEH.

Eciu ICIIBIO ABJIACTCA I'APAHTHUA KAYCCTBA, TOT/IA MO NPUYUHAM, OITMCAHHBIM B TJIdBC
21, 1 peKOMeH/IYI0 Hauboee CTPYKTYPUPOBAHHYIO METOJUKY 0630pa — (POpPMaIbHBIE
MHCIEKIMU. HO ecu 1enb COCTOUT B COAEUCTBUU TBOPYECTBY M YBEJIMYEHUN YHCIIA
NPEIATA4€MBIX BAPDUAHTOB IIPOEKT4, 4 HE B IIPOCTOM HAXOXKACHUU OMIUOOK, JIYYIlE IIPU-
MEHATb MEHEE CTPYKTYPHUPOBAHHBIE OAXO/ABL [ToCie BBI60OPA ONPELENIEHHOIO BAPUAHTA
IIPOEKTA MOXET OKA3aThCSl YMECTHBIM IIepeXoj K 60jiee (OpMaTbHBIM UHCIIEKIIUAM, YTO
OINIPENENAECTCA KOHKPETHOM CUTYALIUEN.

Kakyto cTeneHb NPOeKTMPOBaHUA CHUTaTb AOCTaTOYHON?

WHoTr/a TIepe/ Ha4aIoM KOIMPOBAHUS CO3/IAETCS TOJBKO CAMBIH

MbI nbiTaemes pewwnTs npo6nemy,
MaKCUManbHO YCKOPAs MpoLecc
NPOEKTUPOBAHMSA, 4TOObI B KOH-
Le pa6oTbl Haf CUCTEMOW Yy Hac
0CTanocb [OCTaTOYHO BPEMEHM
AN HAXOXAEHUs OLNGOK, [0-
NYLEHHbIX 13-32 CINLWKOM 6bl-
CTPOro NPOEKTMPOBAHNS.

TneHgops Maiiepc
(Glenford Myers)

061U HA6GPOCOK APXUTEKTYPHL. B APYrux ciaydasx rpymnisl
CO3/1aI0T IPOEKTHI C TAKUM YPOBHEM MOAPOOHOCTEN, UYTO KOJH-
POBAHHE CTAHOBUTCA MPAKTUYECKU MEXAHUUYECKUM 3aHATUEM.
HacCKOMBbKO JETANIBHO BBINOJHATh NPOEKTUPOBAHUE IO HAYAIA
KOAMPOBAHUA?

POZICTBEHHBII BOIIPOC 3aKII0YAETCA B TOM, HACKOJIBKO (POpMaJIb-
HBIM JIETATh IPOEKT. HyKHBI 11 BaM (DOPMaJIbHBIE, TIIATEILHO
BBIIIOJIHEHHBIE JUATPAMMBI IIPOEKTA CUCTEMBI HJIN LIU(PPOBBIX
CHHMKOB HECKOJIBKMX PHUCYHKOB Ha JOCKE OyAET AOCTATOYHO?

ITpyHATHE PEMEHUA O TOM, KAKYIO 9aCTh IPOEKTUPOBAHMS BBIITOTHATD /10 HAYAIA IIOJI-
HOMACIITAa6HOTO KOJUPOBAHUSA M HACKOIBKO (POPMATBHO JOKYMEHTHPOBATH IPOEKT
CHCTEMBI, TPYLHO Ha3BATh TOYHOM HAYKOM. [IpH 3TOM CJIEIYET YIUTHIBATH OIIBIT I'PYII-
IIBI, OXKU/IAEMBIF CPOK CIIY’KOBI CHCTEMBI, JKEJIATEIbHBIN YPDOBEHDb HA/IEKHOCTH, MAC-
mTad IPOEKTA U YUCIO WIEHOB I'PYNIBL BrugHMe 3TUX (HAKTOPOB HA MOAXO]] K IPO-
E€KTUPOBAHUIO OTPAXKEHO B TAOJ. 5-2.
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Ta6bn. 5-2. Heob6xoanmble YpOBHU (hOpManbHOCTU U AEeTaNlbHOCTU NPOEeKTa

YpoBeHb AeTanbHOCTH
NpoeKTa, HYXHbIA

nepen Havanom YposeHb thopmanbHoCcTH
daKTop KOHCTPyMpoBaHuUs AOKyMeHTauum
YeHsl rPyIIIbl IPOEKTUPOBAHUA/ Huskuii Huskuit
KOHCTPYMPOBAHHUA UMEIOT GOJIbIION
ONBIT Pa6OTHI B IPUKJIAHOM OGIACTH.
YJIeHBI IPyHIbl MPOEKTUPOBAHUA/ CpennHnii Cpennnii
KOHCTPYMPOBAHUA UMEIOT GOJIbIION
OIIBIT, HO IIJIOXO 3HAKOMBI
C IPUKIATHON 06JIACTBIO.
YeHbl IPYIIIbI IPOEKTUPOBAHUSA/ Cpeanuii — BbICOKMI Huskuii — cpeaHui

KOHCTPYHMPOBAHUA HEOIIBITHBL

JIng rpynimsl IPOEKTUPOBAHUA/KOHCT-  CpesHuit —
PYMPOBAHUSA XAPAKTEPEH CPEJHUN —

BBICOKMI YPOBEHB TEKY4YECTH.

OT npuoXeHUs OyAET 3aBUCETD Bricokui Bricokui
6€30I1aCHOCTD JIIOJEN.

[IpunosxkeHne NpeHa3HAYEHO CpenHun CpenHuit — BBICOKMI
JUIl PEIICHUS OTBETCTBCHHBIX 32124,

[TpoexT HEOOIBIION. Huskuit Huskuit

ITpOEeKT KPYIHBIA. Cpepnuit Cpennurt
IIpennonaraercs, yro 10 6yaer Huskur Huskum

HUCTIOJIb30BATHCS HENOTO
(Hexeny Ul MECHLBI).

IIpennonaraercs, yro 10 6yger Cpennnii Cpennnii
UCIIOJIB30BATHCA JIIUTEILHOE
BpeMs (MECALbI WU T'OAbL).

ITpu CO34aHUN KOHKPETHOU CUCTEMBI MOT'YT UMETh MECTO CPA3y HECKOJIBKO (PAKTOPOB,
NOATAJIKUBAIONNUX K PA3HBIM PEUIEHUAM: CKAXKEM, OIBITHAS I'PYIIId MOXET pa3paba-
TBIBATH [1O, OT KOTOPOI'O OYAET 3aBUCETh OE30MACHOCTD JIOJEH. Toraa BaM, BEPOSITHO,
CJIElyeT OTJATh IIPEANIOUTEHUE 60JIEE BBICOKO JJETATbHOCTH U (POPMATBHOCTH IIPOEKTA.
Boobme B nof06HOM CUTYalIUU HYKHO OLIEHUTDb POJIb KAXKIOIO (PAKTOPA U PEUIUTD,
KAaKOM M3 HUX Ba)KHEE.

Ecnu pa3paboTYrKy BBIIOMHAIOT KAKYIO-TO YACTh IIPOEKTUPOBAHUS WH/IUBUYAJIBHO, TO
IIPY CHIDKEHUH IIPOEKTUPOBAHUS IO YPOBHSA 331a9H, KOTOPAs YK€ 6BUIA PEIIEHA PaHee,
WJIH JIO YPOBHS ITPOCTOI'O U3MEHEHUS WIN PACHIMPEHUS TAKOH 33/1a49H, IIPOCKTUPOBAHIE,
BEPOATHO, MOXXHO MPEKPATUTh U HAYATh KOJUPOBAHHUE.

Ecnu s HE MOTY PENIUTh, HACKOIBKO JIETATbHBIM JIOJIKEH OBITh MPOEKT MPOTPAMMBI
IEpPEs HAYAIOM KOAMPOBAHUS, S MPEANIOUUTAIO pa3pabaThBaTh €ro 60Jee JETaIbHO.
Camble KPYIHBIC OMMUOKU TPOCKTUPOBAHUS BO3ZHUKAIU, KOT/IA I [YMAJI, YTO BBITTOTHUII
MIPOEKTUPOBAHUE B JOCTATOYHOU CTENEHH, HO IIO3[JHEE OKA3bIBAJIOCH, YTO 5 3a0/yX-
JIaJICS U HE YYUTBIBAI JOIIOJHUTEIbHBIE IPOOaEeMbL. MIHaYe TOBOPS, CAMbIE CEPbE3HBIE
IpOO6aEMBl IPOEKTUPOBAHUS OOBIYHO OBUIU CBA3AaHBI HE C TEMHU OOJACTAMU, KOTOPBIE
ST CYUTAIT CJIOKHBIMHU U CIIPOEKTUPOBAT HEYJJAYHO, 4 C TEMH, KOTOPBIC 51 CUUTAJ JIETKU-
MH U HE CIPOEKTHUPOBAJ BOOOIIE. MHE PEJIKO BCTPEYAIOTCS MPOEKTHI, CTPAAAIONIUE OT
YPE3MEPHOTO NPOEKTUPOBAHMUS.
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§l HMKOrZa He BCTpeYan YesnoBekxa,
xenatowero yurtate 17 000 cTpa-
HWL, [OKYMeHTauuu, a ecnu 6bl
BCTPETUA, TO Y6Un bl €ro, YT06bI
OH He MOpTWA reHOtOHA.

[xo3eq Kocrenno
(Joseph Costello)

C Apyrot CTOPOHBL, UHOT/A 1 UMEIO €0 C IPOEKTAMU, CTPa-
JAIOIMIMMU OT CJAHUIIKOM OOBEMHOI IIPOEKTHOI OOKYMEHM (-
yuu. 311€Ch BCTYIIAET B UI'PY CBOECOOpA3HbIN 3aKOH ['pememal; u
«MEXAHUYECKHUE JICHCTBUS HAYNHAIOT BBITECHATH TBOPYECTBO»
(Simon, 1965). UYpe3amepHOE BHUMAHHE K CO3/IAHUIO TIPOCKTHOI
JOKYMEHTALUU — XOPOLIEE MOATBEPXKICHUE ITOI'O 3d4KOHA. S
OBl IpeAnoYes1, 4To6bl pa3paboTuuku TpaTuin 80% ycunuil Ha
Pa3pabOTKy M aHAIN3 PA3JTUYHBIX BAPUAHTOB IIPOEKTHPOBAHUS

u 20% — Ha CO3/1aHUE MEHEE U3BbICKAHHOM JJOKyMEHTAIIMH, 4 HE HA000poT: 20% — Ha
CO3[IaHUE IIOCPENCTBEHHBIX peleHU U 80% — Ha COBEPIICHCTBOBAHUE JOKYMECHTALIUU
HE€ COBCEM Y,B;HLIHIJIX HpOfZKTOB.

PeI'I/ICTpaLlMﬂ npowecca NpoeKTnposaHus

http://cc2e.com/0506

TpaJUIIMOHHBIM CIIOCOOOM PETUCTPALIMH NMPOEKTA ABIAETCA ETO
ONMCAHUE B (POPMAJIBHOI MPOEKTHOM JOKYMeHTauK. OJJHAKO
€CTb MACCA APYI'UX CIIOCOO0B, 3PPEKTUBHBIX ITPU UCIIOIb30BA-

HHUHU HEe(OPMATBHOTO MOAXO/A, IIPU CO3/IaHUN HEOONIBITUX CUCTEM WJIN KOI/[A HY)KHA
«OONer4YeHHas» METOAUKA PETUCTPAIIUN TIPOEKTA:

[Inoxue HOBOCTK 3aK04aOTCA B
TOM, YTO Mbl, KaK HaMm Kaxercs,
HUKOrfa He Hangem unocodcko-
ro KamHs. Mbl HUKOrfa He Hail-
[eM npouecca, N03BONAOLNIA
npoektuposatb M0 abCcoNTHO
paumoHanbHbIM 06pasom. Ho ectb
1 XOPOLUAs HOBOCTb: Mbl MOXEM
ero nopnenatb.

Hasug lNapHac
u lNon KnemeHtc (David Parnas
and Paul Clements)

Braitouaiime npoexmuyio 00OKYyMEeHMauuio nPpamo 6 Koo
JIOKyMEHTHUPYITE OCHOBHBIE ACIIEKTHI IPOEKTUPOBAHUA B KOM-
MEHTAPUSIX — KaK IIPABUJIO, B 34I'0JIOBKAX (DAMJIOB UJIN KJIACCOB.
JIOTIONTHUB 3TOT NOJAXOA UCITOJIBb30BAHUEM YTHINTHI U3BICYEHNA
JOKYMEHTAIIMHU (TAKOM KaK JavaDocC), BB MO3BOINUTE IIPOTPaAM-
MUCTAM, PAOOTAIOIUM HaJ] KOHKPETHBIMU (DPATMEHTAMU KO/,
C JIETKOCTBIO OOPAIAThCS K COOTBETCTBYIOMIECH IPOEKTHOU J10-
KYMEHTALIUY, U IIOBBICUTE BEPOSTHOCTb TOI'O, YTO OHU OYIYT
MIOAJEPKUBATD €€ AKTYAJIbHOCTD.

Pezucmpupyiime npomoxons. 00Cyncoenus npoexma u

npunamsoie peurenun npu nomowju Wiki CoxpaHsHTE MHUCH-
MEHHBIE IIPOTOKOJIBI OOCYXKACHUA TPOEKTA B cucreMe Wiki (Ha-

60p Web-CcTpaHuL], KOTOPBIE MOXET PEJAKTUPOBATD KAKIBIHA WICH I'PYIIILI IPU IIOMOIIU
Web-6paysepa). DTO MO3BOJAET ABTOMATU3UPOBATh PEIUCTPALIUIO HYKHBIX JAdHHBIX,
XOTs U TpeOyeT JAOMOJHUTEIBHBIX 32TPaT HAa HA60p TekcTa. Kpome Toro, B Wiki mox-
HO XPAaHUTb NOJIE3HbIE HUPPOBBIE (POTOrpadur, CChUIKK Ha Web-CaiTel, CoepKaLue
OOOCHOBAHUS NPUHATBIX PEIICHUMN, JOKYMEHTBI U JAPYIHE MATEPUAIBL. DTOT METOJ
OCOOEHHO TOJIE3€EH, ECJIU WICHBI I'PYIIBI OTAAJIECHBI APYT OT ApPyra.

ITuwume pe3tome ouckyccuii 6 popme anexmpounos noums: OOCYAUB MPOEKT
CUCTEMBI, IIOPYYUTE KOMY-HUOY/Ib 3aIIUCATH pPe3loMe 6ece/ibl — OCOOEHHO NPUHATHIE
PELIEHUS — U OTHPABUTb €I'0 KAXKJOMY 4jI€HY I'pynibl. COXpaHANTE KOIUU ITUCEM B
IAIIKE, JOCTYIIHOM BCEM YYACTHUKAM IIPOEKTA.

! 3akon I'pemema (Gresham’s Law) — MOHETApHBII NIPUHIMII, HA3BAHHBIN B 4eCTb jopaa Tomaca
TpemieMa, ypas/siomero aHIMIMACKUM MOHETHBIM JIBOPOM npu Koposese Ennzasere. CyTh 3aKOHA
I'pemeMa B TOM, 4TO «XyJIHIME> JAEHBI'M (HEKAYECTBEHHBIC WM C IOHMXEHHBIM COAEpKaHUEM OJ1a-
TOPOJIHOTO METAJUIA) BBITECHSIOT «Iy4IIHE» JAEHBI'M U3 OOpalleHUs, T. €. 60Iee «IEeIEBble» JEHbI'U
BBITECHAIOT 60j1ee JIoporue». — IIpum. nepes.
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Hcnons3yiime yugpoeoii pomoannapam OJHUIM 9aCTBIM 6APLEPOM, IPEIIATCTBYIO-
UM JOKYMEHTHUPOBAHUIO NIPOEKTA, SABJISAETCA YTOMUTEIBHOCTb PUCOBAHUS IIPOCKTOB
TPAJUITMOHHBIM ClTOCOH60M. OZITHAKO CIIOCOOBI JOKYMEHTUPOBAHUSA HE OTPAHUYNBAIOTCS
BAPUAHTAMU «PETUCTPALIUU IIPOEKTA C UCIIOIb30BAHUEM KPACUBO OT(HOPMATUPOBAHHOL
(OPpMANIBHOU HOTALUM» U «IIOJTHOI'O OTCYTCTBUS IIPOEKTHON JOKYMEHTALIUW».

dororpadupyiTe JuarpaMmsbl, KOTOPBIE Pa3pabOTYHUKU PUCYIOT HA JIOCKE, U BKIIOYATE
UX B TPAAULIMOHHBIE JOKYMEHTDL 3TO I'OPA3J0 MPOIIE, Y4EM PUCOBATb CXEMbBI BDYYHYIO,
HO HE MeHee 3(PPEKTUBHO.

Xpanume naaxamor co cxemamnu npoexma HeT 3aKOHA, YTBEPKAAIONIIETO, YTO /IS
JJOKYMEHTHUPOBAHUS MPOEKTA HYKHO UCIIOAb30BATh CTAHJAPTHBIE JINCTHI OyMaru no4To-
BOTO pa3Mepa. Eciiu BBl pUCYETE JUArPAMMBI IPOEKTOB HA OOJBIINX JINCTAX, MOXETE
MIPOCTO COXPAHUTh UX B YIOOHOM MECTE WIH, YTO EIIIE JIYYIlE, PA3BECUTh HA CTEHAX,
4TOOBI PA3PA6OTUUKN MOIVIM OOPANAThCA K HUM U OOHOBJIATH 110 MEPE HAJOOHOCTH.

Hcnoas3yiime kapmouxu CRC (Class, Responsibility,

Collaborator — Knacc, omeemcmeenHoCcms, COmpPyoHu- http://cc2e.com/0513
uyecmeo) Euie oguH NPOCTOM BAPUAHT JOKYMEHTUPOBAHUA

MIPOEKTA — HUCIONIb30BATh KAPTOUYKU. HamUImUTE HA KAXKJOH KAPTOUKE UMs KIACCa,
ACIEKTHI €TO OTBETCTBEHHOCTU U UMEHA KJIACCOB, C KOTOPBIMHU OH COTPyJHUYAET. IIpo-
JIOJDKaliTe paboTaTh C KAPTOUKAMHU, IOKA HE OY/IETE YAOBIETBOPEHDI PE3YIBTATOM. B aTOT
MOMEHT BBl MOXKETE IIPOCTO COXPAHUTb KAPTOUKU HA OyAyIIee. DTOT CIIOCOO MOYTH HE
TPeOYET PACXO/IOB, HE MYT'd€T CBOEH CJIOKHOCTBIO U MOOMIPAET B3AUMO/IENCTBHE YJIEHOB
rpynnsl (Beck, 1991).

Co3zoagaiime ouazpammoer UML c ymecmuovim ypoenem oemairvnocmu OJHUM U3
HONY/ISIPHBIX CIIOCOOOB CO3JAHUS JUATrPAMM IIPOEKTOB sBjseTcs sA3blk UML (Unified
Modeling Language; yHU(PHUITMPOBAHHBIN A3BIK MOJETUPOBAHUS), CTAHAADTU3ALUEN KO-
TOPOIro 3aHuMaeTcsa opranusanus Object Management Group (Fowler, 2004). ITpumep
UML-/iuarpaMmsbl KIIaCCOB BBl YK€ BHAETH HA puc. 5-6. UML npeocTaBisieT 60raToiil
Ha60p (POPMATN3OBAHHBIX PENPE3ECHTALUMI I IPOEKTUPOBAHUA CYIIHOCTEN U UX
OTHOHIIEHUI. BBl MOKETE UCIIOAb30BATh HePOpManbHble Bepcun UML a1 aHanu3a u
OOCYXAEHHUA MOAXOJ0B K IPOEKTUPOBAHUIO. HAYHNTE C MUHHUMATbHBIX HAOPOCKOB U
JOOABJIANTE JIETAIH, TOTBKO BBIOPAB KOHKPETHBIM BAPUAHT NPOeKTa. Tak kak UML cTaH-
JAPTU3UPOBAH, OH IO3BOJIAET 3(PPHEKTUBHEE OOMEHUBATBCS UACIMU U MOXKET YCKOPUTD
MIPOLECC PACCMOTPEHMUA BAPUAHTOB IIPOEKTOB NPH pabOTE B TPYIIIIE.

OmnucaHHbBIE CIIOCOOBI pa6OTAIOT U B PA3IMYHBIX KOMOUHAIIUAX, TAK UTO MOXKETE CBO-
OO/THO CMENIMBATDH UX, IPUCIOCAOINBASL K KOHKPETHBIM MPOEKTAM U /IAXKE PA3HBIM
06J1aCTAM OJJHOT'O MPOEKTA.

5.5. KommeHTapuu no nosoAy NonynsipHbIX
MeTOA0Ornm

Hcropus ripoexkrrposanus [10 orMedeHa GYPHBIMH ClIOPaMU (PaHATUYHBIX CTOPOHHUKOB
KOH(IUKTYIONMX MOJIXO/IOB K NMPOEKTHPOoBaHMIo. Koraa B Hauate 1990-X BBIIUIO B CBET
MIEPBOE U3/1aHUE ATOIM KHUTH, (DAHATUKH IPOCKTUPOBAHUS YTBEPSK/AAIH, YTO IIEPE Ha-
YaJIOM KOJJMPOBAHUS HY’)KHO PACCTABUTb BCE TOYKU HAJ «i» HA 3TATIE IPOECKTHPOBAHUSL.
DTa PEKOMEH/IAINS HE MMEJIA HUKAKOT'O CMBICIIA.
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Tiogn, onucblBawwmne NpoekTn-
posaHue M0 kak gucUUnaINHNPO-
BaHHbIA NPOLECC, TPaTAT MHOMO
9Hepruu, 3acTasnfs BCeX Hac no-
4YBCTBOBATb CE6S BUHOBATHIMMU.
Mbl HuKOrga He ctaHem gocra-
TOYHO CTPYKTYPUPOBAHHLIMU MK
00bEKTHO-0PUEHTUPOBAHHBIMY
LN LOCTXEHUA HUPBaHbI Npu
XN3HW. Bce Mbl pacnnayusaemcs
32 NepPBOPOAHBIA rpex — u3y4e-
Hue Basic B 0060 BneyatnuTens-
HOM Bo3pacTe. Ho s roToB CMno-
pUTb, 4TO GOMBLUNHCTBO U3 HAC
NPOEKTUPYIOT NPOrpamMMbl Ny4LLe,
4eM KaXeTcs nypuctam.

Cenuac, B cepejuHe NepBoro gecarmietrs XXI Beka, HEKOTOPbIE
«IIPOTNIOBEJHUKU» YTBEPKJAIOT, YTO IPOEKTUPOBAHUE BOOOIIE HE
Tpebyerci. «KpynHomacmrabHoe [IpeasapurenbHoe [TpoekTu-
POBaHUE — 3TO IUIOXO, — 'OBOPAT OHU. — Jlydiie BOoOIEe HE
BBIIIOJIHATh IPOEKTUPOBAHUE MEPE HAYAIOM KOJUPOBAHUA!

3a JeCATD JIET MASITHUK CMECTWICS OT «IIPOEKTUPOBAHUSA BCETO»
[0 «[IPOEKTUPOBAHUA HUYETO». HO ansrepnatusoi KpynHomac-
mrabHoMy IIpegsapureapHOMY [IPOEKTUPOBAHUIO SABJIACTCS HE
OTCYTCTBUE NIPEABAPUTEIBLHOIO IPOEKTUPOBAHUsA, 4 Hebombioe
IIpepsapurenbHoe IIpoexruposanue win Jlocrarounoe Ilpen-
BapuTeabHoe ITpoeKkTupoBaHue.

Kako# 06beM NMPOEKTUPOBAHUA JOCTATOYEH? HUKTO HE MO-
JKET TOYHO OTBETUTDb HA 3TOT BOIPOC. TeM HE MEHeEe MOXKHO C

IIOJIHOX YBEPEHHOCTBIO YIBEPKAATb, YTO [1BA BapUAHTA 00A3a-
TEJIbHO OKAXKYTCA HEYAAYHBIMU: IIPOCKTUPOBAHME BCEX JieTAICH
JO €IMHOM U IIOJIHOE OTCYTCTBHUE NPOEKTUPOBAHMA. Kpainue
TOYKHU 3PEHUA BCErJd OMNUOOYHDI!

@. [ix. [nosxep
(P. J. Plauger)

Kak ckaszan @. k. Inomxep, «demM JOIMATUYHEE Bbl Oy[ETE B OTHOUIEHUU METOJUKU
IIPOEKTUPOBAHMSA, TEM MEHBIIE PEAIbHBIX IpobiieM pemmute» (Plauger, 1993). Paccma-
TPUBAUTE NIPOEKTUPOBAHUE KAK I'PA3HBIA, HEPAIIUBBIN 3BPUCTUYECKUN porecc. He
OCTAaHABJIUBAUTECH HA MEPBOM MPOEKTE, KOTOPHII MPHUIIET BAM B IONOBY. COTPY/IHU-
yapte. CTpeMUTECh K IpocroTe. Co3/1aBaiiTe IPOTOTHUIIBI, €CIN HYKHO. He 3a6bIBaiiTe
PO uTepanuio. Bel 6yeTe JOBOJIbHBI CBOUMHU MPOEKTAMHU.

JononHuTenbHbIe pecypcehbl

Ipoekruposanue [1O ONUCAHHO BO MHOXKECTBE PaboT. IIpobnema
B TOM, YTOOBI OIIPE/ENUTD, KAKUE U3 HUX HANOOJIEE MONE3HBL.
[To3Boso cebe AaTh BAM HEKOTOPBIE COBETHL

http://cc2e.com/0520

O6wume Bonpockl npoekTuposaHus MO

Weisfeld, Matt. The Object-Oriented Thought Process, 2d ed. — SAMS, 2004 — nOHATHOE
BBEJICHUE B OOBEKTHO-OPUEHTUPOBAHHOE IPOTrPAMMHUPOBAHKE. ECJIN BBI Y2KE 3HAKOMBI
C OO'bEKTHO-OPUEHTHPOBAHHBIM IPOIPAMMUPOBAHUEM, BO3MOKHO, BAM CJIEJYET ITOUC-
KaTb 60JI€€ CEPBE3HYIO KHUTY, HO €CJIM Bbl HOBUYOK B 3TOM OOJACTH, T4 KHUTA IIO-
3HAKOMHUT BAC C (PYHAAMEHTAIBHBIMU OOBEKTHO-OPUEHTUPOBAHHBIMU KOHIIEMIIUAMH,
TAKMMHU KAaK OO'bEKTBI, KJIACChL, MHTEP(QENCHI, HACIENOBAHUE, TOJUMOP(PU3M, TIEPETPY3-
Ka, 46CTPAKTHBIE KIACCHI, ATPETALUA U ACCOIUALINA, KOHCTPYKTOPBI/AECTPYKTOPHI, UC-
KJIIOYEHUA U T. JI.

Riel, Arthur J. Object-Oriented Design Heuristics. — Reading, MA: Addison-Wesley, 1996.
B 3TOM KHUT'€ OCHOBHOE BHHMAHHE V/EIIETCS ITPOEKTUPOBAHHUIO HA YPOBHE KIACCOB.
Eme oHa JIerko 4uTaeTcs.

Plauger, P. J. Programming on Purpose: Essays on Software Design. — Englewood Cliffs,
NJ: PTR Prentice Hall, 1993. B 3T0# KHUTE 5 HAIIEJI CTOJIBKO XOPOIIMX COBETOB IO MPO-
eKTUPOBaHUIO I10, CKOJIBKO BO BCEX OCTANbHBIX MPOYUTAHHBIX MHOM KHUT'aX BMECTE
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B3STHIX. [IIOKEP MPEKPACHO PA3O6UPAETCA BO MHOTUX MOAXOAAX K IPOEKTUPOBAHUIO,
OH MPAarMaTuy4eH, ¥ OH OTAUYHBIHN [TUCATED.

Meyer, Bertrand. Object-Oriented Software Construction, 2d ed. — New York, NY: Prentice
Hall PTR, 1997. Meiep npuBOAUT yOEAUTENbHBIE TOBO/JbI B 3AIIUTy YUCTOI'O OObEK-
THO-OPUEHTUPOBAHHOT'O MPOTrPAMMHUPOBAHUSL.

Raymond, Eric S. The Art of UNIX Programming. — Boston, MA: Addison-Wesley, 2004.
Dra KHUAT'a — XOPOIIO OOOCHOBAHHBIN B3IV HA IIPOEKTUPOBAHUE [1O CKBO3b IIPU3MY
UNIX. B paszzgene 1.6 npuBeACHO TAKOHUYHOE OObsICHEHHUE 17 KIIOYEBBIX TPUHIIUIIOB
npoextuposanud [1O g UNIX.

Larman, Craig. Applying UML and Patterns: An Introduction to Object-Oriented Analysis and
Design and the Unified Process, 2d ed. — Englewood Cliffs, NJ: Prentice Hall, 2001. 910
MOIY/ISAPHOE BBEAEHUE B OOBEKTHO-OPUEHTUPOBAHHOE MPOEKTUPOBAHUE B KOHTEKCTE
Meroja Unified Process. Kpome TOro, 3/1eCb OOCYXJAETCs OO BEKTHO-OPHUEHTHPOBAHHBII
aAHAJIN3.

Teopus npoekTupoBaHus MO

Parnas, David L., and Paul C. Clements. «A Rational Design Process: How and Why to Fake
It». — IEEE Transactions on Software Engineering SE-12, no. 2 (February 1986): 251-57.
B 39TOM KJIACCUYECKON CTATHE ONHUCBIBAETCA PA3PLIB MEXKAY PEAIbHBIM U XKEIATEIbHBIM
NPOLECCAMU IIPOEKTUPOBAHUA IIPOrpaMM. CyTb CTATbU B TOM, YTO B JEHCTBUTEIbHOCTU
HMKTO HUKOI'd HE CJIEAYET PALMOHATIBHOMY YIIOPAJOYEHHOMY IIPOLIECCY IIPOEKTUPOBAHN,
HO CTPEMJIEHUE K 3TOMY IIPUBOJUT B UTOI'C€ K CO3/IaHUIO JIYYIIUX IIPOEKTOB.
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BEPHOE, 10 CUX MOP JYUIIUMU MATEPUATAMU IO COKPBLITUIO NH(MOPMAIIUU SIBISIOTCS
TPU CTAThY, IpUHALICKAINUE TIepy [TapHaca.

Parnas, David L. «<On the Criteria to Be Used in Decomposing Systems into Modules».
— Communications of the ACM 5, no. 12 (December 1972): 1053-58.

Parnas, David L. «Designing Software for Ease of Extension and Contraction». — IEEE
Transactions on Software Engineering SE-5, no. 2 (March 1979): 128-38.

Parnas, David L, Paul C. Clements, and D. M. Weiss. «The Modular Structure of Complex Systems.
— IEEE Transactions on Software Engineering SE-11, no. 3 (March 1985): 259-66.

LllabnoHbl NPOeKTUpOBaHUS

Gamma, Erich, et al. Design Patterns. — Reading, MA: Addison-Wesley, 1995. Ouens 1o-
JIe3HAsI KHUTA O MA6J0HAX NPOEKTUPOBAHMS, HATUCAHHAS «BaHAO0M YeThIpex»!.
Shalloway, Alan, and James R. Trott. Design Patterns Explained. — Boston, MA: Addison-

Wesley, 2002. JJaHHas8 KHUTA IPEJCTABIAET COOOU HECIOXKHOE BBEJEHUE B IA0JIOHBI
MIPOEKTUPOBAHUS.

! «banpoit yersipex (Gang of Four)» Ha3bIBAIOT I'PYIITY ABTOPOB, B KOTOPYIO BXOAAT Dpux Iamma,
Puuapy XenMm, Panbd Jxoncon u Ixon Bimuccugec. — Ipum. nepes.



118 YACTb Il BbicokoKa4eCcTBeHHbIN Kop,

MpoekTupoBaHue B 06LLEM
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Polya, G. How to Solve Ii: A New Aspect of Mathematical Method, 2d ed. — Princeton,
NJ: Princeton University Press, 1957. DTO O6CYX[J€HHUE 3BPUCTUKU U PELICHUS IIPO-
671eM KOHIIEHTPUPYETCSI HA MATEMATHKE, HO aKTYaJbHO U A pa3padorku I10. Kuura
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XOTUTE BBl TOI'O WIH HET. IT0JIbs ICHO OKA3bIBACT, YTO PEHICHUE IIPOOIJIEM HE SIBJISETCS
JIETEPMUHUPOBAHHBIM IIPOLIECCOM U UTO IIPUBEPKEHHOCTb €JUHCTBEHHON METO0JIO-
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YTO CIEAYET BKIIOYATDH B IPOEKTHYIO JOKYMEHTAIIUIO.
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KOHTpOnbHbIN CNUCOK: NPOEKTUPOBaHWE NPU KOHCTPYMPOBaHNK

MeToAuKM npoeKTUpoBaHUsA

O BbINOMHWNM NN Bbl HECKONBKO UTEpaLil NPOeKTUPOBaHUS, http://cc2e.com/0527
BbIOpaB Ccamyto Ny4Llylo NOMbITKY, @ He NPOCTO MepByo?

Q T[lonpo6oBanu Nu Bbl BbIMOMHUTL AEKOMMNO3ULMIO CUCTEMbI HECKONBKUMUK CMNOCO-
6amMy C LeNbl0 HaXOXAEHVA Hauny4ylero sapuaHta?

Q Vcnonb3oBanu nu Bbl ANA pelleHns NpobeMbl U HUCXOAALWMIN, U BOCXOAALLUMI
Cnocobbl NPOEKTUPOBAHNA?

Q BbINONHWMAW M Bbl MPOTOTUMMPOBAHME COMHUTENbHBIX UM M0XO M3BECTHbIX
yacTen cucTeMbl, coO3aB abCONOTHLIN MUHUMYM MOAMEXaLLlero BblopacbiBaHUIO
Kofa, HYXHOro Ans oTBeTa Ha OTAeNbHble BONPOCHI?

Q bBbin N1 BLINOMHEH PopMarnbHbIA MNK HeopmarnbHbIi 0630p Ballero npoekrta
Lpyrumu paspaboTymkamm?

Q [osenu nu Bbl NPOEKTUPOBAHWE OO0 TOM TOYKW, B KOTOPOM peanu3aumsa npoekrta
KaXeTcs 04eBMAHON?

Q BbINOAHMAW NW Bbl perucTpaumio NpoekTa yMecTHbIMU cnoco6ammn, TaKUMU Kak
Wiki, anekTpoHHasa no4ta, nnakarbl, uugpossle dotorpadum, UML, kapTo4kmu
CRC vnu KomMmeHTapun B camoM koge?

Llenu npoekTuposaHus

O ApekBaTHO N MPOEKT peluaeT npob6rieMbl, KOTOPble OblNKM onpefeneHbl N OT-
NOXeHbl Ha aTane pas3paboTKn apXUTEKTypbl?

Q PaspgeneH nu NpoOekT Ha ypoBHU?

O VY[oBneTBOPEHb! MM Bbl TEM, KakK BbINOSIHEHA AEKOMMO3ULMA NporpaMMbl Ha noa-
CUCTEMbI, MAaKeTbl U Knacchbl?

O VYOoBneTBOpeHbl N Bbl TEM, KaK BbIMOSIHEHA AEKOMMO3ULIMA KNAcCOB HAa MeToAbl?

QO [JoCTUrHYyTO MU MUHMManbHOE B3auUMOLENCTBME KNMACCOB MeXAy CO60on?

O CnpoeKkTupoBaHbl M Knaccbl U MOACUCTEMbI Tak, YTOObI MX MOXHO 6bINIO MC-
nonb30BaTtb B ApPYrux cucremax?

Q bByget nn nporpamma nerkom B CONPOBOXAEHUN?

O 4Bnsercsa nM NPOEKT MOJSIHbIM, HO MUHMMAanbHBIM? Bce nu ero YacTn OencTBu-
TeNbHO Heo6XxoauMbI?

O [lMogpasymeBaeT N NPOEKT UCMOMb30BaHME TONMbKO CTaHAAPTHbIX METOAUK?
Cwmornu nu Bbl n3bexaTb NPUMEHEHUS 3KIOTUHECKUX, TPYAHbLIX AN NOHUMaHWA
3M1eMEHTOB?

O T[lomoraeT nu NPOEKT B LENOM MWHUMU3UPOBATb U HECYLUECTBEHHYIO, U CyLle-
CTBEHHYIO CJIOXHOCTb?
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Kno4yeBble MOMEHTbI

I'nasubiM Texnuueckum Mmnepatusom Pazpadorku I1O sABIAETCA YIPABICHUE CIOXK-
HOCTBIO. YIIPABJIATH CIOKHOCTBIO OYIET I'OPAa3/10 JIErde, €C/IU IIPU IPOECKTUPOBAHUU
BBl OYZIETE CTPEMHUTBCS K IIPOCTOTE.

EcTb 1Ba 00HIMX cIOCO6A IOCTUKEHUS POCTOTH: MUHUMHU3ALMA OO'bEMA CYIIECTBEH-
HOMU CJIOXKHOCTH, C KOTOPOU NPUXOAUTCH UMETD JENO0 B JIIOOON KOHKPETHBIN MOMEHT
BPEMEHHU, U MOJABIECHUE HEOOA3ATEIBHOIO POCTA HECYIIECTBEHHON CIOKHOCTH.
[IpoeKTupOBaHHUE — 3BPUCTUYECKUN Ipouecc. CIenoe CAejOBaHUE KAKOH-TU60
€IUHCTBEHHOM METOAOJIOIMHU IOJABIAET TBOPUYECKOE MBIIUICHUE ¥ CHUKACT Kave-
CTBO BAUIMX IIPOTPAMM.

OnTUMaJIBHBIA IPOLECC IPOEKTUPOBAHUA UTEPATHUBEH; YEM OOJIBIIE BAPUAHTOB IIPO-
€KTUPOBAHMSA BBl IIONPOOYETE, TEM yAauHee OYIET BAIll OKOHYATEIbHBIN IIPOEKT.
OJHOIT M3 CAMBIX MOJIEZHBIX KOHIENINN MPOEKTUPOBAHUA ABJIAECTCA COKPBITHE
nHpopmauun. Bonpoc «4T0 MHE CKPBITh?» YCTPAHSAET MHOTO CJIOXKHBIX IIPOOJIEM
NIPOEKTUPOBAHUA.

MHOT0 NOJNIE3HON U UHTEPECHON UH(MOPMALIMU O NPOEKTUPOBAHUU MOKHO HAUTU
B JPYIuX KHUIaX. ONKUCAHHBIE B 3TOM ITIAB€ UJICU — JIMIIb BEPIINHA aiicoepra.
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http://cc2e.com/0665
6.1. OCHOBBI KJIACCOB: AGCTPAKTHBIC THIIBI JTAHHBIX

6.2. KauecTBeHHBIE UHTEP(HEICHI KITACCOB

6.3. BoIIpoChl IPOEKTUPOBAHUS U PEATU3AIUN
6.4. PagyMHble IIPUYHHBI CO3/[JAHUA KJIACCOB

6.5. AcriexTbl, crienuUuecKre Jyisi sI3bIKOB

6.6. Creayomuil ypOBEHb: TTAKETHI KITACCOB

CBsi3aHHble TeMbl

ITpoeKkTHpPOBAHNE TP KOHCTPYUPOBAHUM: I71ABA 5
Apxurexrypa I1O: paszgen 3.5
BBICOKOKa4eCTBEHHBIC METOABL IJ1ABA 7

[Iporiecc nporpaMMHUpOBaHUA C IICEBIOKOJOM: I71aBa 9

Pedaxropunr: riasa 24

Ha 3ape KOMIIBIOTEPHO! 3MOXU NPOIPAMMHUCTBI JYMAIM O IIPOI'PAMMUPOBAHUU B TEP-
MMHAX oneparopos. B 1970-80-e¢ 0 nporpaMMax CTaau JyMaTb B TEPMUHAX METOMOB.
B XXI BEKe MBI paCCMATPUBAEM IIPOTPAMMHPOBAHUE B TEPMHUHAX KJIACCOB.

Kiacc — 310 Ha60p JAHHBIX U METOAOB, UMCIOIUX OOIIYIO, IIEJIOCTHYIO, XO-

O POIIO ONpEAENCHHYIO ChePY OTBETCTBEHHOCTU. JJaHHBIEC — HEOOA3ATE/IbHbIN

- KOMIIOHEHT KJI4CCA: KIACC MOKET BKIIOUATb TOJIBKO METO/BL, IIPEJOCTABIIAIO-

M€ LEJOCTHBIM HA60p ycayr. OJHUM U3 IVIABHBIX YCIOBUN 3((HEKTUBHOIO IPOIPAM-

MUPOBAHUS SABJISAETCS MAKCUMHU3ALIUA YACTH IPOI'PAMMBL, KOTOPYIO MOKHO UTHOPHPO-

BATb IIPU pabOTE HAJJ KOHKPETHBIMU (PparMeHTaMU Kozd. Kiacchl — I71aBHOE CPEICTBO
ITOCTUZKEHUS 3TOU 1IC/IH.

DTa IJ1aBA COIEPKUT IKCTPAKT COBETOB IO CO3/IAHUIO BBICOKOKAYECTBEHHBIX KIACCOB.
Ec/n BBI TONIBKO 3HAKOMUTECH C KOHIENIUAMHU OOBEKTHO-OPUEHTUPOBAHHOTO ITPOTPAM-
MUPOBAHUSA, OHA MOKET MOKA3aThCA CIIMIIKOM CIOKHOM. EC/IM BBl HE IPOUYUTAIIN IJIABY
5, BEPHUTECH K HEIT. 3aTeM HAYHHUTE C pazziena 6.1, KOTOPBIM MOMOXKET TOHSITh OCTAJIb-
HBIE Pa3/Ebl IVIABBL ECIM BBI YKE 3HAKOMBI C OCHOBAMH KJIACCOB, MOKETE, IPOCMOT-
peB pazaen 6.1, HAYATh CEPLE3HOC YTEHHUE C pasziena 6.2, B KOTOPOM OGCYXKIAAIOTCS
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HHTEPMENCH KIACCOB. B pasaene «JOMONIHUTENBHBIE PECYPChHI» B KOHIIE TIaBbI BBl HAM-
JIETE CIIMCOK BBOJHBIX MATEPUAJIOB 110 JJAHHOH T€ME, KHUT 60JIe€ BBICOKOTO YPOBHSA U
PECYPCOB, CIIENN(UYECKUX VIS SI3BIKOB MTPOTPAMMHUPOBAHMSL

6.1. OCHOBbI KNaccoB: abCTpaKTHble TUMbI AAHHbIX

AGCTPAaKTHBIA THI JaHHBIX (AT/]) — 3TO HAGOP, BKIIOYAIOMNUHA JJAHHBIE U BBIIOJIHAEC-
MBIE€ HQ/l HUMH Orepanuu. ONeparny ONMUCHIBAIOT JAdHHBIE JIIA OCTAJIbHOM YaCTU IPO-
I'PAMMBI M TIO3BOJIAIOT X U3MEHATD. CIOBO «JdHHBIE> UCIIONB3YETCA B BIPAKEHUH «A6-
CTPAKTHBIN THUII JJAHHBIX> JOBOJBHO YCIOBHO. ATJ] MOXET ObITh I'PaUUeCKOE OKHO CO
BCEMU BIUSIONIUMU HA HETO ONEPAUsAMHU, (Pt ¢ PaiIOBBIMU ONEPAITUIMU, TAOIUILA
CTPAXOBBIX TAPU(MOB € COOTBETCTBYIOIUMU ONEPAMAMHI U JIP.

ITonumanue koHuennuu AT/ HEOOXOAUMO JISI TOHUMAHHUS

MepekpecTHas ccbinka Pasmbiiu-
NeHne B Nepeyto 0vepeab 06 AT
1 TONbKO BO BTOPYK 0 Knaccax
ABNAETCA NPUMEPOM Nporpammi-
POBaHMSA C UCNONb30BAHNEM H3bl-
Ka B OT/IMYWE OT NPOrpaMmmmupo-
BaHMA Ha A3bIKe (CM. pasgensl 4.3
n 34.4).

06'bEKTHO-OPUEHTUPOBAHHOI'O NIpOrpaMMupoBanusd. He nmes
SICHOTO npecTasneHus 06 AT/I, IpOorpaMMHUCTBl CO3/IAI0T KIac-
CBI, KOTOPBIE TOJIBKO HA3BIBAIOTCS «KJIACCAMIU», OYIyIr HA CAMOM
JIeJIe JINIIb YIOOHBIMU KOHTEHUHEPAMU, COJEPKANUMU HAOOPHI
IJIOXO COIVIACYIOIIUXCS APYT C APYI'OM JAHHBIX U METOAOB. I1o-
numanue AT/l obyeryaer co3aHue KJIACCOB U UX U3MEHEHUE

C TEYCHUCM BPCMCHHU.

B KHMUIax 110 NpOrpaMMUPOBaHUIO obcyxjgenue AT/l TpaJUIIMOHHO HOCUT MaTeMaTude-
CKUI1 Xapakrep. JJOBOJIbHO YaCTO MOXKHO BCTPETUTD BBICKA3bIBAHUA BPOAE: «AT/l MOXKHO
IIOHMMATb KAK MaTEMATUYECKYIO MOJE/Ib C OIIPEAC/ICHHBIM /IS He€ HAOOPOM OIlEPALULD».
U cozpaercsa Brnevarienue, 4yro AT/] noJoiieT pa3se YTo B KAYECTBE CHOTBOPHOTO.

Taxkue cyxue oopsicHeHus AT/l HuKyzaa He rogarcs. AT/l yIMBUTENbHBL TEM, YTO I103BO-
JIAIOT PabOTATh C CYLIHOCTAMM PEAJILHOI'O MUP4, 4 HE C HU3KOYPOBHEBBIMU CYIIHOCTS-
MU pealu3auuu. biaarogapss 3ToMy BMECTO BCTABKH Y3714 B CBA3HBIA CIIMCOK MOKHO
JOOABUTD AYEHKY B 3JIEKTPOHHYIO Ta0JINULY, HOBBIA TUII OKHA B CIIMCOK TUIIOB OKOH WJIN
OYEPEJHON MACCAKUPCKUMA aBTOMOOWIIb B IIPOIPAMMY, MOJAEIHPYIOIIYIO ITIOTOK JABHXKE-
HUA. BO3MOXHOCTD paboTaTh B IPOOJIEMHON OOIACTH, 4 HE B HUBKOYPOBHEBOU 0O6J1aC-
TU pEIU3ALUHN IIPOIPAMMBI O4Y€Hb yOOHA. Mcnonbsyire ee!

Mpumep HeobxopumocTn AT/

J1s Hadanma NpUBEJEM NPUMEP CUTYal[un, B KOTOPOH npumeHenue AT/l 6bU10 65l MO-
JIe3HBIM. TTOCIE 3TOTO MBI CMOXKEM YITTYOUTBCA B TIOJPOOHOCTH.

JomycTum, Bl IIAIIETE IIPOIPAMMY, YIIPABJIAIONIYIO BEIBOJOM TEKCTA HA SKPAH C UCIIOJIb-
30BAHUEM PA3HOOOPA3HBIX I'APHUTYP WPU(PTOB, UX PA3MEPOB U ATPUOYTOB (HALIPUMED,
«IIOJIY?KUPHBII>» U «KYPCHUB»). 32 paboTy CO MPUQPTAMU OTBEYACT KOHKPETHAS 4aCTh
nporpaMmmsl. Ilpu ucnonbp3osanuu AT/ faHHBIE — HA3BAHUS T'APHUTYP, PA3MEPHL U
aTpuOYTHl WPUPTOB — OYAYyT OOBEJUHEHBL B OJHY I'PYHIYy C 0OOpabaThIBAIOIIUMU HUX
MerogaMu. HaGop JaHHBIX U METOJOB, CIYKAUX OJHOH 1IN, — 3TO U eCThb AT/L,

be3 AT]I BaM IpUIIIOCH ObI IPUHATD CIIELIUAIM3UPOBAHHBIN ITOAXO K Pa00TE CO MpPUp-
Tamu. CKaxkeM, U1 BbI6Oopa mpudra pasMepoMm 12 01, KOTOPBIM MOIJIA Obl COOTBET-
CTBOBATh 16 MHUKCENIOB, Bl HATIMCATH ObI YTO-TO BPO/IC:
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Taxom noAxo/| K MIPOrPAMMUPOBAHUIO CIOCOOCTBYET PACIIPOCTPAHEHUIO TTOXOXKUX CTPOK
KOJa 10 BCEI MPOTrpaMMe.

Mpeumywectsa ncnonb3osanua AT}

IIpobaema HE B TOM, YTO CHELUAIMZUPOBAHHBIN IIOJXO/, — IJIOXAsl METOJUKA IIPOIPAM-
MHUpOBaHUA. IIPOCTO BBl MOXKETE 3AMEHUTD €0 HA JIYYIIYIO METOAUKY, IIPEHUMYILECTBA
KOTOPOM ONUCAHBI HIXKE.

Bo3moxcnocms coxpoimusn oemaaneti pearudavuu COKpbITUE UHPOPMAIIUU O TU-
[ax JAHHBIX MPU@TA HOAPA3YMEBAET, YTO IIPU HEOOXOAUMOCTU U3MEHEHU TUIIA JJAH-
HBIX Bbl CMOKETE U3MEHUTD €O B OAHOM MECTE, HE BIMAA HA BCIO Iporpammy. Hanpu-
MEDP, €CIM Bbl HE CKPOETE JIETANN peannusaiuu B AT/l TO Ipyu U3MEHEHUHN O/IHOI'O BU/IA
HNPEACTABICHUA MOJYKMPHOI'O WPUMTA HA JPYroM BAM IIPUACTCA U3MCHUTD KAXK/AbII
(parmMeHT Koza, B KOTOPOM 33/1a€TCs MONIYyKUPHOE HauepTaHue. COKpbITHE NH(POPMA-
A 3AMUTUT OCTAJIbHYIO YACTh IPOT'PAMMBI M B TE€X C/Iy4adaAX, €C/INU Bbl PCHINTE XPa-
HUTDH JAHHBIC BO BHCIIHCM XPAHWIHXIIEC, 4 HC B IAMATHU HWJIX IICPCHHUCATL BCEC MCTO/IbI,
BBITTOJIHAIONINME OIEPALMU HAJ MPUPTAMHU, HA APYI'OM S3BIKE.
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Ozpanuuenue ooaacmu usmenenusi EcCiu Bbl 3aXOTHUTE PA3HOOOPA3UTh MPUQTEI
Y PEAM30BATD I HUX JONOJHUTENIbHBIE ONIEPALMHU (TAKME KAK IIEPEKIIOYECHHE HA HAl-
CTPOYHBIA MIPUPT, IEPEUYEPKUBAHNUE U T. JI.), BBl CMOXETE U3MEHUTDH OAMH (PparMeHT
KOJa, M 3TO HE IIOB/IUACT HA OCTAJIbHYIO YdCTb IPOI'PAMMBL

Bonee évicokan ungopmamusnocms unmepdpeiica Kon currentFont.size = 16 He-
OJJHO3HAYCH, TAK KAK YUCJIO /G MOKET OIPEACIATh pa3Mep mpudra 1 B MUKCENAX, U B
nyHKTax. KOHTEKCT 06 3TOM HUYETrO HE TOBOPUT. OObETMHEHUE BCEX ITOXOKUX OIEPa-
uuit B AT]I HO3BOJIAET ONPEJEINTh BECh MHTEP(EIC B TEPMUHAX ITyHKTOB, B TEPMUHAX
IIUKCEJIOB MJIM YETKO PA3AEIUTh 004 BAPUAHTA, IIOMOI'asd M30€XKATh ITyTAHULIbL

Jezkocmes onmumudayuu K00a [l NOBBIIICHUS OBICTPOJEHCTBUS OlEpALUI HAJ
HPU@PTAMU Bbl CMOXKETE IIEPENUCATh HECKOJIBKO YETKO OIPE/CICHHBIX METOJIOB, 4 HE
OJIYyK/1aTh 110 BCEH IIPOIPAMME.

Jezxocms nposeepxu kooa HyqHYIO NPOBEPKY NPABUWIBHOCTU KOMAHJ BUJA CUT-
rentFont.attribute = currentFont.attribute or Ox02 Bbl CMOXETE 3aMEHUTDH OOJIEE NPO-
CTOI IIPOBEPKOI IIPABWIBHOCTU BBI3OBOB currentlFontSetBoldOn(). B nepBoM ciydae MOX-
HO YK43aTb HEBEPHOE UM CTPYKTYPBI, HEBEPHOE UM IO, HEBEPHYIO ONEPALUIO (and
BMECTO 0F) WIN HEBEPHOE 3HAUeHUE aTpudyra (0x20 BMeCTO 0X02). B ciiydae BbI30BA
currentFont.SetBoldOn() OIMMOKON MOKET OBITD JIMIIb YKA3aHUE HEBEPHOI'O UMEHHU METO-
/14, TAK YTO 3dAMETHUTD €€ JIETYE.

Yoooouumaemocms u nonamnocms kooa Komauny Buna currentFont.attribute or
0x02 MOXHO yIy4IINTD, 3aME€HUB Ox02 Ha BOLD (A1 9TO TaM NPEACTABIAECT KOHCTAHTA
0x02), HO AK€ IIOCJIE 3TOIO IO yIOOOYHUTAEMOCTH OHA HE CPABHUTCS C BBI3OBOM Me€-
Tosia currentFont.SetBoldOn().

Bynduna, Jancmop u lleH npoBean UCCAEAOBAHUE, YUACTHUKA KOTOPOI'O —
ﬂL ACIMPAHTBL U CTYLEHTBL CTAPIIUX KypCOB (PAKYJIBIETAd UHPOPMATUKU — JOJI-

JKHBI OBbL/IM OTBETUTb HA BOIIPOCHL O JBYX IIPOrPAMMaX: OJH4 ObUId Pa3/cIcHa
Ha BOCEMb METOJIOB B (DYHKIIMOHAJIBHOM CTWJIE, 4 BTOPAasi — HAa BOCEMb METOOB AT/L
(Woodfield, Dunsmore, and Shen, 1981). CtyneHThl, OTBEYaBIIXUE HA BOIPOCHL O BTO-
PO Imporpamme, Hoayduad Ha 30% 60see BBICOKHUE OLICHKU.

Ozpanuuenue oonaCMU UCNONBIOBAHUA OAHHBIX B TOIBKO YTO MPEACTABICHHBIX
[IPUMEPAX CTPYKTYPY currentFont Hy>KHO MU3MEHATh HENOCPEACTBEHHO WX IIEPEIABATH
B KOKIbIA MeTOJ, padoraomuii co mpudramu. I1pu ucnonpzosanuun AT/l BaM HE IIpU-
IIUIOCh OBl HU MEPE/ABATh €€ B METO/IbI, HU MPEBPAATh B IVI00AIbHBIE JaHHBIE. AT/
IIPOCTO BKJIIOYAI ObI CTPYKTYPY, COJAEPIKAILYIO IAHHbIE currentFont. IIpsaMou TOCTyIl K
3TUM JIAHHBIM UMEIU Obl JIUIIb METO/IbI U3 cocTaBa AT/l HO HEe Kakue Obl TO HU ObLIO
JIPYTUE METOJBL

Boamodcnocms padbomst ¢ CYuHOCIANYU PeanrbHoz0 Mupda, a He ¢ HU3KOYPOoGHe-
6bimu oemananu pearudavuu AT]] TO3BOIAET ONPEACIUTD ONEPAIUU HAJ| MPUD-
TAMM T4K, YTO 60JIbLIAA YACTb IIPOI'PAMMBI OYAET C(POPMYIHMPOBAHA UCKIIOUUTENIBHO B
TEPMUHAX HWPUDTOB, 4 HE JOCTYIIA K MACCUBAM, OIIPEIEICHUI CTPYKTYD WIK 3HA4e-
Hutt True u False.

B namem cayyae B ATl MOXXHO 6bUIO Obl BKJIIIOUUTH METO/IBL:

currentFont.SetSizeInPoints( sizeInPoints )
currentFont.SetSizeInPixels( sizeInPixels )
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currentFont.SetBoldOn()
currentFont.SetBold0ff()
currentFont.SetItalicOn()
currentFont.SetItalicOff()
currentFont. SetTypeFace( faceName )

OTHU METO/IbL, BEPOSITHO, OBLIN Obl KODOTKUMU — IOXKAIYH, OHU HAIIOMUHAIN

0~ OBl KOJI, IPUBCJCHHBIN IIPU OOCYXKAEHUU CHIELHUATU3UPOBAHHOIO MOAX0/

7 KynpaeneHuto mpudTaMu. Pasmuaue IByX OAXOA0B B TOM, UTO, UCTIONB3ys AT,

BBl M30JIUPYETE ONEPALUU HAJl IPUEPTAMU B HA60OPE METOJOB, KOTOPBII NIPEJOCTABIISET

OCTAJIbHBIM YACTAM IIPOI'PAMMBI, PA0OTAOMNM C MPUQPTAMY, YIYUIIEHHBIN YPOBEHD 40-
CTPAKIUU U 3AIULAET OCTAIBHOM KOJ OT M3MEHCHUI ONepaluil Hajl MPUPTaAMU.

Apyrve npumepsbl AT

JonycTtuM, Bbl pa3zpadaTbIBACTE MPUIOKEHUE, YIIPABJIAIONIEE CUCTEMOM OXJIAKACHUA
AAEPHOro peakropa. C CUCTEMON OXJIAXKIECHUA MOXHO paboTarh Kak ¢ AT/l onpepne-
JIUB I HEE TAKUE OlEPALIUU:

coolingSystem.GetTemperature()
coolingSystem.SetCirculationRate( rate )
coolingSystem.OpenValve( valveNumber )
coolingSystem.CloseValve( valveNumber )

KoHkpeTrHas peansanus JJaHHBIX Ollepaliii 3aBrcesna Obl OT KOHKPETHOH cpejpl. Oc-
TaJIbHBIE (PPATMEHTHI IPOI'PAMMBI B3AUMO/ICUCTBOBAIN ObI C CUCTEMON OXJIAXK/ICHUS IIPU
IIOMOINU 9TUX METOLOB U MOIJIN 6bI HC 6CCHOKOI/ITI)CH (@] BHyTpCHHI/IX JeTaniax peam/l—
321N CTPYKTYP AAHHBIX, UX OI'PAHUYCHUAX, UBMCHCHUIX U T. JI.

BoT gononHUTENbHBIE TPUMEPDI A0CTPAKTHBIX THIIOB JAHHBIX U OIEPALMUiL, KOTOPbIE
MOKHO OBIO OBI JIs1 HUX OIIPE/IE/IUTD:

CucreMa peryJupoBaHHUA Kodemonka TOILUTMBHBIN Gak
CKOPOCTH
33J]aTb CKOPOCTb BrmounTs 3anonHuTh 6aK
[TonyyuTh TEKYIHE MTAPAMETPBI BrikmounTsb CiTh TOIUIMBO
Boccranosuts npeabiayiee 3azaTb CKOPOCTh [TonyyuTb €MKOCTD TOII-
3HAYEHHUE CKOPOCTU JIMBHOTO 6aKa
OTKJIIOYUTb CUCTEMY Hauartp nepemanbiBanue  I1ogyuuTb CTaTyC TOIUIUB
Kode HOro 6aka
IIpexpaTuThb
repemMajbiBaHue Kode
Crucox Crexk
MHULIMAIU3UPOBAT CIIUCOK DoHaApPH MHULMANIU3UPOBATL CTEK
Bcrasute anemeHT BxmounTb IToMecTuTh 3IEMEHT B CTEK
VIanuTh 371€MEHT Beikmounts M3Bji€Ub 3JIEMEHT U3 CTEKA
IIpounTaTh CACAYIOMMNIT IEMEHT [Ipo4yuTaTh BEPXHUI 371€-

MCHT CTCKa

(em. cneo. cmp.)
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CucreMa CIpaBOYHOM
uHbopmManuu

MeHIO

dDavin

Jo6aBuTh pasjen

Co3/1aTh HOBOE MEHIO

OTKpPBITH (haiin

YaamTe pasaen

YHUYTOXUTh MEHIO

[Tpounrars parn

3a7aTh TEKYIIUHN Pa3faen

[106GaBUTH B MEHIO
HOBBIU 3JIEMEHT

3anucatp daitn

OTOOPA3UTH OKHO
CIIPABOYHOI CHUCTEMBI

YaanuTh 3IEMEHT MEHIO

VCTaHOBUTD YKA34ATCIIb
(partna

VYHUYTOXKUTH OKHO
CIIPABOYHOI CHUCTEMBI

AKTUBUPOBATD 3JIEMEHT
MEHIO

3akpuITh Qaiia

OTOGPA3UTH yKA3ATEND
MH(POPMAITMOHHBIX Pa3/Ie/IOB

JleakTUBUPOBATDH JIEMEHT
MEHIO

BepHyTBCS K MPEIBIAYIIEMY
pasjeny

OTOOpPaA3UTh MEHIO

JIndr

CKpBITb MEHIO

[TepeMecTUTBCA HA OJUH
3TAX BBEPX

Ykazarenb

[TomyanTh UHAEKC
BBIOPAHHOTO 3JIEMEHTA
MEHIO

HCpCMeCTI/ITbCH Ha OJINH
ATAXK BHU3

BreigenuTs 610K MaMsITH

ITepemecTUTbCA HA KOH-
KPETHBIN 3TAX

OCBOGOIUTD OJIOK HMAMSITH

Coo6IUTh TEKYIUIT HOMED
ITAXKA

H3MeHUuTh OObEM

BepHyTbCs HA TEPBBIN ITAXK

BBIJICJICHHOW TTAMSITH

M3ydyeHue 3TUX IPUMEPOB IIO3BOJIET BBIBECTH MPUHIUILI UCIIOAb30BaHuA AT/l KO-
TOPBIE MBI U OOCYIHM.

IIpedcmasenaiime 6 gopme AT/ pacnpocmpanennvie HUIKOYPOEHEEBIE TMUNDL
dannbix OOBIMHO IpU 06CyxAeHUN AT]] peub HeT O NPeACTaBIeHUn B (popme AT]]
IIOIYJIAPHBIX HU3KOYPOBHEBBIX THUIIOB JaHHBIX. KaK BbI MOIVIM 3AMETUTD 110 IIPUMEPAM,
B popme ATI] MOKHO IPEACTABUTD CTEK, CIIMCOK, OYEPEb U IIOYTH JIIOOOU JPYroki Mo-
MOYJIAPHBIA T JaHHBIX.

Crnpocure cebst: «UTO NpeAcTaBIgeT 3TOT CTEK, CIIMCOK WK 3Ta odepenb?> Ecim crek
NPEJACTABIACT HAOOP COTPYLHHUKOB, paccMmarpupante AT/ Kak HA6Op COTPYNHUKOB, 4
HE KaK CTeK. EC/IM CIMCOK COOTBETCTBYET HAOOPY CYETOB, PACCMATPUBANTE €0 KAK HA60D
cueroB. Ecn ouepelb NPEJCTABIACT AYEHKU IEKTPOHHON TA6IULbL, OOPAIANTECh C
HEH KaK ¢ HA6OPOM SA4e€eK, 4 He OOOOIICHHBIX 3JIEMEHTOB. FICIIONb3yITE KaK MOXKHO Oosiee
BBICOKUIT YPOBEHDb a0CTPAKLIMH.

IIpeocmasenaiime 6 gpopme AT/] uacmo ucnoav3yemsie 00seKmsl, maxue KaK
@aiinb BONBIINHCTBO A3BIKOB BKJIIOYAET HECKOABKO AT/l KOTOpBIE M3BECTHBI BCEM
NPOTrPAMMMCTAM, HO HE BCETAa BOCIPUHUMAIOTCA Kak AT/l B KayecTBe npumepa npu-
BeJly onepanuu Hapg garnamu. [Ipu 3anucu 1aHHbiX Ha AUcK OC n3basiger Bac OT 3a-
60T, CBA3aHHBIX C NO3UIIMOHUPOBAHUEM I'OJIOBKHM YTEHUS /3AIIMCH, BBIIEJIEHUEM HOBBIX
CEKTOPOB Ha JUCKE IPH 3aIOJHEHNUN CTAPBIX U MHTEPIPETANMEN HEMOHATHBIX KOJOB
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omn60k. OC NpeOCTABIAET MEPBBIM YPOBEHD A0CTPAKIIMM U COOTBETCTBYIOUIUE E€MY
AT]I. BBICOKOYPOBHEBBIE A3BIKH MPENOCTABIAIOT BTOPOH YPOBEHDL a6CTpakuuu u AT]]
I 3TOI'O YPOBHA. BBICOKOYPOBHEBBIE A3BIKA CKPBIBAIOT OT BAC JETAIM I'€HEPALUUA
BbI30BOB OC 1 paboTel ¢ Oydpepamu gaHHbIX. OHU IIO3BOJIAIOT PACCMATPUBATD O0JIACTD
JUCKA KaK «(par.

AT]T MOKHO Pa3/IC/INUTh HA YPOBHU AHAJIOIUYHBIM 00pa30M. XOTUTE UCHOIb30BATH AT]]
Ha YPOBHE OMNEPAIU CO CTPYKTYPAMHU JAHHBIX (TAKMX KaK IIOMEMIEHUE IEMEHTOB B
CTEK U MX U3BJIECYEHNE) — MPEKPACHO, HO MOBEPX HETO MOKHO CO3/1aTh U APYroH ypo-
BEHb, COOTBETCTBYIOUUIT MPOOIEME PEATBHOIO MUPA.

ITpeocmaenaiime 6 popme AT/ dazce npocmoie dnemernmsr 151 OTIPABJAHUS UC-
noJyib30BaHug ATJ] He 00I3aTE/IPHO UMETh TMTAHTCKUM THUN AAaHHBIX. OgqauM 13 AT/l B
HAIIEM CIHCKE NPUMEPOB ObUT (POHAPB, NOAAECPKUBAIONIUI TOJIBKO JIBE OIEPALIUU:
BKJIIOYEHUE U BBIKIIOYEHHE. BaM MOXKET MMOKA34THCA, YTO CO3/JaBATD JJI ONEPAIUIT «BKIIIO-
YUTb> U «BBIKIIOYUTDL> OTJENBHBIE METO/BI CJIMIIKOM PACTOYUTENBHO, OJJHAKO HA CAMOM
jene ATI BBITOZHO UCHIOIb30BATh JAXKE B CJIy4a€ CAMBIX IIPOCTBIX onepanuit. ITpeacras-
JieHue (poHaps U ero onepauns B popme AT]I ob1erdyaeT IOHUMAHUE U U3MEHEHUE KO/,
OI'PAHUYHBAET IOTEHIIUAJIbHBIE CJIEACTBUA UBMEHEHUN MeTOOB TurnLightOn() vu Turn-
LightOff() 1 CHIDKAET YMCIIO 3JIEMEHTOB JAHHBIX, KOTOPBIE HYKHO NEPEAABATL B METOJIBL

Oopawmatimecs k AT/] max, umoosL MO He 3a8UCeN0 Om CPedbl, UCNOABb3YeMOTE
0aa e2o xpanenun JJONyCTUM, Ballld TaOIUIA CTPAXOBBIX TAPpUQPOB HACTOIBKO BEJIU-
K4, 9TO €€ HY)KHO BCErJjd XPAHUTb HA AUCKE. BBl MOIIIN OBl NPEACTABUTE €€ KaAK «Paiisl
Tapudos (rate file)> 1 CO34aTh TAKUE METOABL AOCTYIA, Kak RaleFile . Read(). OHAKO,
CCBUIASICh HA TAOIUILY KAK Ha (pail, Bbl COOOIIAETE O HEM 60oblIe MH(OPMALIUY, YEM
caenoBa1o Obl. ECiii BB KOTIa-HUOYIb U3MECHUTE IIPOIPAMMY TaK, YTOOBI TAOIMIIA Xpa-
HUWIACh B IIAMSATH, 4 HEC HA JUCKE, KO/, OOPALIAIOINIICS K HEU KaK K (pailly, CTAHET He-
KOPPEKTHBIM 1 HAYHET BbI3bIBATH 3AMEIIATEIBCTBO. II03TOMY CTapaiTeCh NPUCBAUBATD
KJIACCAM M METO/AM JOCTYIIA UMEHA, HE 3ABUCAIINE OT CIIOCOOA XPAHCHUS JAHHBIX, U
OOpamanTeCh HE K KOHKPETHBIM CYHIHOCTSIM, 4 K ATJI) TAKMM Kak Ta0/JIMId CTPAXOBBIX
TapudoB. B Hamem c1ydae KIacC U METOZ, IOCTYIIA CIEI0BANIO Obl HA3BATh ralelable.Re-
ad() i npocro rates.Read().

Pa6oTta ¢ HECKONbKUMU IK3EeMMISPaMU AaHHbIX
npu ucnonb3oBaHuu AT/l B cpefax, He ABNAOLMXCS
06bLEKTHO-OPUEHTUPOBAHHbLIMU

O6BEKTHO-OPUEHTUPOBAHHBIE A3BIKHA dBTOMATUUECKU TIOJJIEPKUBAIOT PAOOTY C HECKOJIb-
kuMu 3K3eMIuiAspamMu AT/l ECu BBl MCITOMb30BATH UCKIIOUYUTEIBHO OOBEKTHO-OPHUEH-
TUPOBAHHBIE CPEABI U BAM HE MPHUXOJUNIOCH PEATU3OBLIBATD MOALEPKKY PAOOTHI C HE-
CKOJIBKMMHM 3K3EMIUIAPAMUA JAHHBIX, MOXKETE TTOJOXKUTBCA HA CBOIO yaavy! (M nepentn
K ceayomeMy pasgeny — «ATI U KIacch»).

Ecim BBl mporpammupyere Ha C WM JIPYIOM A3BIKE, HE ABIAIOMEMCA OOBEKTHO-OPHU-
€HTUPOBAHHBIM, MOAJEPKKY PAOOTBI C HECKOJIBKUMU 3K3EMIUIAPAMHU JAHHBIX HYKHO
pPEaNTn30BaATb BPYIHYIO. B 11€IOM 3TO 3HAYMT, YTO BHI JOJLKHEI CO3/aTh 1 AT/l cepu-
CBhI CO3/IaHUA U YHUYTOXKEHUA IK3IEMIUIAPOB JAHHBIX M CIPOEKTUPOBATD JIPYTHUE CEP-
BUCH AT/l TaK, 4TOOBI OHU MOITIM PA6OTATh C HECKOJIBKUMH IK3EMIUIAPAMHU.
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AT]], «iupuT> U3HAYAILHO NPEAIATAI TAKUE CEPBUCHL:

currentFont.SetSize( sizeInPoints )
currentFont.SetBoldOn()
currentFont.SetBold0ff()
currentFont.SetItalicOn()
currentFont.SetItalicOff()
currentFont.SetTypeFace( faceName )

B cpene, HE ABISIONENCST O6BEKTHO-OPUEHTUPOBAHHOM, STH METO/BI HE ObLIN OB CBSI-
3aHBI C KJIACCOM M BBIIVI/ICTN OBl TAK:

SetCurrentFontSize( sizeInPoints )
SetCurrentFontBoldOn()
SetCurrentFontBold0ff()
SetCurrentFontItalicOn()
SetCurrentFontItalicOff()
SetCurrentFontTypeFace( faceName )

Eciu 681 BBl XOTEJIN PA6OTATh C HECKOJIBKUIMU HIPU(MTAMHU OJJHOBPEMEHHO, TO JOJIKHBI
6BUIN OBl CO3/J1ATh CEPBUCHI CO3/JAHUS U YIATICHUS SK3EMIUIIPOB MPU(PTOB BPOJC ITHX:

CreateFont( fontId )
DeleteFont( fontId )
SetCurrentFont( fontId )

Hpentudukarop mpudra fonild no3BOIAET CAEAUTh 34 HECKOIbBKUMHU MPUMTAMHU 110

M€pE UX CO3JAHUSA U UCIOJIb30BAHUA. YTO KACAETCs JPYIHUX OLEPALIUIL, TO B 3TOM CIIy-

4a€ Bbl MOXKETE BBIOMPATb OAUH U3 TPEX BAPUAHTOB peannsanuu unrepderica AT

B Bapuanr 1: 4BHO YKa3bIBATb IK3EMIUIAP JAHHBIX IIPU KKJOM OOPAILEHUU K CEPBU-
cam AT]I. B arom ciryuae «rexymuit mpudr (current font)» ne Tpedyercs. B kaxabiid
MeTo[, paboraromuid co mpudramu, Bel nepegaere fontld. Meronsl AT/l Font cie-
JAT 332 BCEMU JJAHHBIMU WPU(MTA, 4 KIMEHTCKUI KOJ — JIUIIb 34 UACHTU(PUKATOPOM
Jontd. DTor BapuaHT TpebdyeT, YTOObI KAKIABIL METOJ, pabOoTaIOMMUKI CO LPUQPTAMH,
NIPUHUMAJ JOIOJHUTENbHBIN napamerp fontld.

B DBapuanr 2: 4BHO IPEAOCTAB/IATb JAHHBIC, UCIONb3yeMble cepBrucamu AT/l B naH-
HOM Clydae Bbl OObaBigeTe HyKHble AT/ JaHHBIE B KAXKIOM METOAE, UCIIOIb3YIO-
meM cepBuc AT/l THa4e roBops, Bbl CO3JJA€TE TUIl JAHHBIX FOni, KOTOPBIN Nepeia-
€T€ B KAXK/bIN U3 CEPBUCHBIX METOLOB AT/l Bbl JO/KHBI CIIPOEKTHPOBATL CEPBUC-
Hble MeTOAB! AT/] TaK, 4TOOBI OHU UCIOJIb30BAIN JAHHbIE Font, nepelaBaeMble B HUX
IIPU KAKJOM BbI3OBE. [IpU 3TOM KIMEHTCKUI KOJ HE HYXIAETCA B UACHTU(MUKATO-
pe mpudTa, IOTOMY YTO OH CAEAUT 34 JAHHBIMU LIPU@TOB caM. (XOTd JaHHBIC THUIIA
Fon! jOCTYIIHBL HAIIPAMYIO, K HUM HaJI0 OOPAIlaThCA TOJBKO YEPE3 CEPBUCHBIE ME-
ToAbl AT/l DTO HA3BIBACTCA NOALEPKAHUEM CTPYKTYPBI «B 3dKPBITOM BHJEC».)

ITPENMYIIECTBO 3TOTO MOAXO/A B TOM, YTO CEPBUCHBIM MeTo/aM ATJI He IPUXOAUTCA
IIPOCMATPUBATE UHPOPMAIUIO O MPUPTE, ONIUPAACh HA €0 UIEHTU(PUKATOP. ECTh U
HENOCTATOK: TAKOI CITIOCOO MPEJOCTABIAET JOCTYII K JJAHHBIM HIPU(MTA OCTAIBHBIM 4a-
CTSM IIPOTPAMMBI, U3-34 YETO MOBBINAETCSA BEPOATHOCTD TOTO, YTO KIMEHTCKUM KOJ| OYJIET
HCIIONIb30BATD JeTaNnu peanusanun ATl KOTOPBIM CJIEAOBAIO OBl OCTABATHCSA CKPBITHI-
Mu BHYTpu AT
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B BapuaHT 3: HCIIOJIb30BATb HEABHBIC K3EMILIAPDI (C 60JIBIION OCTOPOKHOCTBIO). BbI
JOJDKHBL CO3aThb HOBBIM CEPBUC — CKaXeM, SefCurrentFont ( fonild ), — 11py BBI3O-
BE KOTOPOTO 3a/JaHHBIN AK3EMIUIID MIPUPTA AENACTCA TEKYIUM. ITocie 3Toro Bce
OCTAJIbHBIE CEPBUCHI UCIIOIb3YIOT TEKYIIMI IPUPT, 61arogaps 4eMy B HUX HE HYyX-
HO IepejaBaTh napamerp fontld. Ipu pa3zpaboTKe NPOCTBIX NPUIOKEHUNU TAKOU 1O -
XOZ, MOKET OOJIETYUTD UCIOJIB30BAHNUE HECKOJIBKUX IK3EMIUIIPOB AAdHHBIX. B Cl10XK-
HBIX [IPWIOKEHUAX MOJOOHAS 3aBUCUMOCTb OT COCTOSHMSA B MACIITA0€ BCEH CUC-
TEMBI II0JIPA3YMEBAET, YTO Bbl JO/DKHBI CJAEAUTD 34 TEKYLIUM 3K3EMIUIAPOM IIpUdTa
BO BCEM KO/I€, BBI3BIBAIONEM METO/Ibl FO7l; pA3yMEETCsI, CJIOKHOCTD IIPOTrPAMMBI IIpU
3TOM nosplmaeTca. Kakum Obl HU OblI pa3Mep MPHUIOKEHHUs, BCErd MOKHO HANTU
6osiee ygauHbIE AIBIEPHATHBBI JAHHOMY IIOLXO.Y.

Buyrpu AT]I BBl MOXETE PEATMIOBATh PA6OTY C HECKOJIBKUMH K3EMIULIPAMHU JJAHHBIX
KaK YI'O/IHO, HO BHE €I'0 IIPH UCIIOIb30BAHUH 53bIKA, HE SBJSIONMIEIOCH OGBEKTHO-OPH-
€HTHUPOBAHHBIM, BO3MOXKHBI TOJIBKO TPH YKA3AHHBIX BAPHAHTA.

AT[l n knaccbl

ABCTpaKTHBIC THUIIBI IAHHBIX JICKAT B OCHOBE KOHIICIIITUN KIACCOB. B A3BIKAaX, MOJJICPKU-
BAIOMIUX KJIACCHI, KAK/bIH AT/l MOKHO pean3oBaTh KaK OT/IEIbHBIN K1acc. OJJHAKO OObIY-
HO C KJIACCAMM CBA3BIBAIOT €IIIE /IBE€ KOHIEIIINM: HACJICAOBAHUE U TTOMUMOPPU3M. Moxe-
TE€ PACCMATPUBATDH KIacC Kak AT/, ojyiepKHUBAIOIIUH HACIEJOBAHUE U TOJUMOPPU3M.

6.2. Ka4yecTtBeHHble MHTepchencobl Knaccos

TIepBBIN 1, HABEPHOE, CAMBIN BAXKHBII 3TAIl PA3PA6O0TKH BBICOKOKAYECTBECHHOI'O KJIAC-
Cd — CO3JIaHHE AZEKBATHOI'O MHTEP(ENCA. DTO NOAPAZYMEBAET, YTO UHTEPPENC J0I-
JKEH IIPEJICTAB/IATD XOPOUIYIO a0CTPAKIIMIO, CKPBIBAIOIIYIO AETAIM PEAIU3AINU KJIACCA.

Xopoluas a6cTpakums

Kak s ropopun B nnojipaszjaene «OnpeennTe CorjlacoBaHHbIC A0CTPaKIUK» paszjena 5.3,
IOJ] A6CTPAKITUEN TTOHUMAETCSA MPEJICTABICHUE CIOKHOM OMEPAITUU B YIPOIIEHHON
dopme. MuTEpdeEiic Knacca — 3TO a6CTPAKIUA PEAIM3ALNU KJIACCA, CKPBITOI 34 UH-
Tepgdericom. Murepdeic kiacca JOJDKEH NPEJOCTABIIATD I'PYIIITY METOAOB, YETKO COIVIA-
CYIOIIUXCS APYT C APYTOM.

PaccMoTpuM A IPUMEPA KIIACC «COTPYAHUK». OH MOXET COACPKATh TAKUE JAHHBIC,
KaK (paMWINs COTPYIHUKA, a/IpeC, HOMEP TeaedoHa U T. [T, U NpeJlaraTb METObI HHU-
LHUAIN3ALUHN U UCIIOIb30BAHUS 3TUX JAAHHBIX. BOT KaK MOT GBI BBIIVIJIETh TAKOHN KIACC:

Mpumep nutepdheiica, hopmupyHOLLEro xopowwyto abeTpakumio (C++)  nepexpecthas cobinka Mpumeps!

class Employee {

KOAa B 3TOW KHUTe OT(hopmaTm-

POBaHbl C UCNONb30BaHUEM KOH-

public: BEHLUM, NOAAEPXKMBAIOLLIEN CXOZ-
// OTKDHTHE KOHCTPYKTOPH 1 [AECTPYKTOPb CTBO CTUNEIi MEX[Y HECKOMbKH-
Employee(); MU 513bIkamin. 06 30l KOHBEHLM
Employee( (M Pa3HbIX CTUNAX KOAMPOBAHNA)
FullName name, cM. noapasgen «MporpaMmuposa-
String address, Hile C UCTIONb30BAHMEM HECKOSb-

String workPhone, KuX s3blkoB» pasgena 11.4.
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String homePhone,
TaxId taxIdNumber,
JobClassification jobClass
);
virtual "Employee();

// OTKPbITbIE METOAb

FullName GetName() const;

String GetAddress() const;

String GetWorkPhone() const;

String GetHomePhone() const;

TaxId GetTaxIdNumber() const;

JobClassification GetJobClassification() const;

private:
1

BHYTpH 3TOT KIaCcC MOXET UMETh JOMONIHHUTEIbHEIE METOABI U JIAHHBIE, ITOANEPKUBA-
Iomue paboTy 3TUX CEPBUCOB, HO MOJIB30BATENAM KJIACCA 3HATH O HUX HE HY:XHO. IIpen-
CTaBIAEMAs UHTEPQENCOM 3TOTO KIACCA A6CTPAKIMA BEIUKOJIEIIHA, IIOTOMY YTO BCE
METO/IBI UHTEPMENCA CITYKAT €AUHOI COTTTACOBAHHON IIEJIH.

HuTepderiic, npeCTaBIsgonUi MI0XYI0 a0CTPAKIINIO, COAEPKaT ObI HA60p Pa3HOPO-
HBIX METOJIOB, HAIIpUMED:

ﬁ Mpumep untepdeiica, hopmupytowero
nnoxy aberpakumto (C++)

class Program {
public:

// OTKpbITbHE MeTOAbl

void InitializeCommandStack();

void PushCommand( Command command );
Command PopCommand();

void ShutdownCommandStack();

void InitializeReportFormatting();

void FormatReport( Report report );
void PrintReport( Report report );

void InitializeGlobalData();

void ShutdownGlobalData();

private:
1

[Toxoxe, 3TOT KIACC COACPIKUT METOABL PAOOTBL CO CTEKOM KOMaHJ, (POPMATUPOBAHUS
OTYETOB, [1EYATU OTYETOB U MHUITUATIN3AIIUH ITI0OAJIBHBIX JIAHHBIX. TPYIHO YBUAECTD CBA3b
MEXJY CTEKOM KOMaH/], OOpa0OTKOU OTYETOB U II0OATBbHBIMHU JaHHBIMU. HTEpdETiC
TAKOI'O KJIACCA HE (POPMUPYET COIVIACOBAHHYIO A0CTPAKIUIO, U KJIACC O0Ia1a€T INIOXOH
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CBA3HOCTBIO. B TAHHOM CJIydde METOAbI CJIEAYET PEOPIAHU30BATh B 60JIEE€ YETKUE KIIACCHI,
UHTEPMENCH KOTOPBIX OyAyT HNPEACTABIATL 60JI€€ yAdUHbIE a0CTPAKLUN.

Ecnu 6B 3TH METO/BI OBITH YaCTBIO Kaacca Program, st GOPMUPOBAHUS COTTACOBAH-
HOM a6CTPAKIUU UX MOKHO OBLIO 6Bl U3MEHUTD TAK:

Mpumep untepdpeiica, hopmupytowero 6onee yaauHyro aberpakuuro (C++)

class Program {
public:

// OTKpbITHE METOAb

void InitializeUserInterface();
void ShutDownUserInterface();
void InitializeReports();

void ShutDownReports();

private:
1

B xoze 0YNCTKH UHTEPPETICA OTHA ETO METO/IBI OBUIM NTEPEMENIEHBI B OOJIEE MTOIXO/IS-
M€ KJIACCHI, 4 APYIUE ObUIM NIPEOOPA3OBAHBI B 3AKPBITHIE METO/IbI, UCIIOIb3YEMBIC
MeTojoM InitializeUserInterface() u IPyruMU METOJAMHU.

JlaHHBIT CIOCO6 OLIEHKHU a0CTPAKIINM KJIACCA OCHOBAH HA M3YYEHUH OTKPBITBIX METO/IOB
KJIACCA, T. €. ero uHTepderica. OJHAKO U3 TOTO, YTO KJIACC B LIEJIOM (POPMUPYET XOPOIIYIO
46CTPAKIIUIO, BOBCE HE CJIEJYET, UTO €TI0 OTAENBHBIE METO/BI TAKKE MPEJCTABIAIOT yAad-
Hble a6CTPAKIIMU. PEKOMEHIAIINN 11O IPOEKTUPOBAHUIO METO/IOB CM. B pasziene 7.2.

YTOOBI BalllX KJIACCHL UMEJIN BBICOKOKAYECTBEHHBIC A0CTPAKTHBIE UHTEP(MENCHI, COOIIO-
JAUTE NPU UX TPOEKTUPOBAHUU CJIEAYIONIHUE TTPUHIIUATIBL

Buwipasicaiime ¢ unmepdgbeiice Kracca co2naco8annsiii ypoeens adocmpaxuuu
Kiraccel MOIE3HO PACCMATPUBATD KAK MEXAHU3MBI PEUTU3AINN d6CTPAKTHBIX THUITOB JIaH-
HBIX, OITUCAHHBIX B pazjene 6.1. B ujeane Ka/blil KIacC JIOMKEH ObITh peaTru3alineit
TOJNBKO OogHOro AT/l Ecim xnace peanusyer 6osnee ogHoro AT/ win eciu BaMm HeE yaa-
€TCS OMPEICNIUTD, PECATU3AITNEIH KaKOTO AT]I KIacc SBISIETCS, CAMOE BPEMST PEOPTraHU-
30BATh KJIACC B OJIUH WM HECKOJIBKO XOPOIIO OonpeaeacHHbx AT,

Tax, cJIeIyIomuil KJ1acC UMEET HECOIJIACOBAHHBIN UHTEP(QEHC, TOTOMY YTO (pOpMHUpYyE-
MBIl UM YPOBEHDb A0CTPAKLIMK HEIIOCTOSHEH:

ﬁ Mpumep unTepdheiica, BKIHYaIOLWEro pasHbie
ypoBHK abcTpakumm (C++)

class EmployeeCensus: public ListContainer {
public:

// OTKpbITHle MEeTompbl
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AbcTpakuna, opMupyemas 3TUMIU MeToamn, OTHOCUTCH K YPOBHIO «employee» (COTPYAHUK).

void AddEmployee( Employee employee );
void RemoveEmployee( Employee employee );

A6CTpakuna, opMupyemasn 3aTUMIU MeTo4amu, OTHOCUTCSH K YPOBHIO «list» (cnucok).

Employee NextItemInlist();
Employee FirstItem();
Employee LastItem();

private:
1

dror kiacc npegcrasnsaer gsa ATH: Employee u ListContainer (CIICOK-KOHTEHUHED).
[Topo6HbIE CMEIIAHHBIE A0CTPAKLIUY YACTO BO3HUKAIOT, KOI'ZA IPOTIPAMMUCT PEATU3Y-
€T KJIACC IIPU IIOMOIY KJIACCA-KOHTEHUHEPA WIM JPYIUX OUOIMOTEYHBIX KIACCOB U HE
CKpBIBaeT 3TOT (pakT. Cripocure ceds, NOKHA U UHPOpMAIUS 00 HMCIIOJIb30BAHUN
KJIACCA-KOHTEMHEPA OBITh YaCTBIO a6CTPAKIINU. OOBIYHO 3TO ABISAETCS JICTAIBIO PEAU-
3aLUH, KOTOPYIO CJIEAYET CKPBITh OT OCTAIBHBIX YACTEH IIPOIPAMMBIL, HAIPUMED TAK:

Mpumep nuTepdeiica, hopmupyoLLero cornacoBaHiyr abeTpakumio (C++)

class EmployeeCensus {
public:

// OTKpbITbHE MEeTOAbl

AbcTpakums, opMupyemast BCEMU 3TUMWU METOAAMM, Tenepb OTHOCUTCA K YPOBHIO «employee»

void AddEmployee( Employee employee );
void RemoveEmployee( Employee employee );
Employee NextEmployee();

Employee FirstEmployee();

Employee LastEmployee();

private:
I;TOT (haKT, 4TO Knacc mucnonbayet 6ubnuoTeky ListContainer, Tenepb CKPbIT.

ListContainer m_Employeelist;

1

[TporpaMMHUCTBI MOT'YT YTBEPKAATD, YTO HACIEAOBAHUE OT ListContainer yioOHO, IOTOMY
YTO OHO HOJJIEPKUBAET MOIUMOP(U3M, TO3BOJISASA CO3/1ATh BHEMIHUH METOJ TOMCKA WX
COPTUPOBKHU, IPUHUMAIOIIUI OOBEKT ListContainer. HO 3TOT apryMEeHT HE IPOXOIUT
IJIABHBIM TECT HA YMECTHOCTb HACIEAOBAHUSA: «MICIONB3YETCS U HACIEJOBAHUE TOJb-
KO JUIl MOJIETMPOBAHNS OTHOLIEHUS , ABIAETCA ?> Hacnenosanue kinacca EmployeeCensus
(KaTaJIor JIMYHBIX €1 COTPYAHUKOB) OT Ki1acca ListContainer 03Hadano 6xl, 4to Employee-
Census «aBnsaetcs» ListContainer, 4T0, O4E€BUHO, HEBEPHO. EC/IM a0CTpaKIusa OObEKTA
EmployeeCensus 3aKII0YAETCSA B TOM, YTO OH MOANEPKUBAET IMOUCK WIH COPTUPOBKY,
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3THU BO3MOXHOCTHU JOJIJKHBI OBITh SIBHBIMU COTJIACOBAHHBIMU YACTAMU I/IHTep(pCfIC&
Kiacca.

EC/u npeJicTaBUTh OTKPBITBIE METO/IBI KIIACCA KAK JIIOK, IIPEAOTBPANAIONIHI ONA/[aHHIe
BOJIBI B IIO/IBOJIHYIO JIO/IKY, HECOITIACOBAHHBIE OTKPBITBIE METOJIBI — TO Ieau. Boja He
Oy/IET IPOTEKATh Y€PE3 HUX TAK OBICTPO, KAK Y€PE3 OTKPBITHII JIIOK, HO MO3KE JIOJKA BCE
JKe OTOHeT. Ha MpaKTHKe IPU CMENIEHUN YPOBHEH a6CTPAKIIMY UMEHHO 3TO U IIPOUC-
xoauT. ITo Mepe M3MEHEHHUH IIPOrPAMMBI CMEIIAHHBIE YPOBHU aGCTPAKIUY JIEJIAIOT €€
BCE MEHEE M MEHEE IOHATHON, II0KA B UTOT'€ KOJl HE CTAHET COBCEM 3aI'd/IOUHBIM.

Y6eoumecs, umo vt nonumaeme, pearudavueri Kaxoi adbcmparxuuu
aenaemca kiacc HEKOTOPBIE KIACCHI OUEHD ITOXOKH, TIO3TOMY IIPU Pa3pa-
6OTKE KIACCA HY)KHO TTOHUMATbh, KAKyI0 a0CTPAKIIUIO JOJKEH NMPEACTABIATD
ero unrepdeinc. OHAKIBL 4 PA60OTAI HAJ MPOTPAMMOM, KOTOPAs JOMKHA ObLIA MOJ-
JEPKUBATH PEAAKTUPOBAHNE NHPOPMALIMN B TA6IMYHOM (popmare. CHAYAIA MBI XO-
TEIN UCIONIb30BATh IIPOCTON IJIEMEHT yIIpaBiaeHus «grid» (CeTka), HO JOCTYIIHBIE 7€
MEHTHI YIIPABJIEHUA STOTO TUIA HE MO3BOJANN 3aKPANIMBATh AYEUKN BBOJA JAHHBIX B
JPYIOH LIBET, [IOTOMY MBI BBIOPA/IN 3JIEMEHT YIIpaBIcHUS «spreadsheet» (31eKTpOHHAs
TabJIN1A), KOTOPBIH TAKYIO BO3MOKHOCTD IIO/JJEPKUBAIL.

N

DIIEMEHT YIPABICHUS «3JIEKTPOHHAS TAOIUIA> ObLI IOPA3J0 CJIOKHEE «CETKU» U IIpe-
JIOCTABJIsUT OKOJIO 150 METOIOB B CPABHEHUU C 15 METOAMU «CETKM». TaK KaK HAIIA 11eJ1b
34KJII0YA/IACh B MCIIOJB30BAHUN «CETKH», 4 HE «3JIEKTPOHHON TAO/INIIbl», MBI IOPYYU/IN
OJJHOMY IIPOI'PAMMHUCTY HAIIMCATh KIACC-000I0UYKY, KOTOPBIH CKPBIBAJI ObI TOT (DAKT, UTO
MBI IIOIMEHW/IN OOUH JJIEMCHT praBHCHI/IH l[pyI‘I/IM On HOBOp‘IQ.II 10 HOBO,[IY HCHy>K-
HBIX 34TPAT U OIOPOKPATUH, YIIEJI U BEPHYJICS YePE3 APy AHEH C KIACCOM-OO0IOUKOH,
KOTOPBIM YECTHO NPEJOCTABISI BCE 150 METOJOB «3JIEKTPOHHON TAGIULIBL.

Ho HaM 6bUIO HYXKHO HE 3TO — HaM TPEOOBAICI UHTEPAENUC «CETKU», UHKAICYIHUPYIO-
MUU TOT (PAKT, UTO 34 KYJIMCAMU MBI UCIIOJIB30BAIN IOPA3L0 OOJIEE CIIOKHYIO «3JICKT-
POHHYIO TabauLy». I[IpOrpaMMHUCTy CIEAOBAIO MPEJOCTABUTD JOCTYII TOABKO K 15 Me-
TOJAM «CETKH» U €IIE OJHOMY, IIECTHAALATOMY METO/Y, NOJACPKUBAIOLIEMY 3AKPAIIU-
BaHME AYeeK. OTKPBIB JOCTYI KO BCEM 150 METOAAM, IPOTPAMMMUCT MOABEPT HAC PUCKY
TOT'O, YTO IOCJIE HECKOJIbKUX U3MEHCHUN PEATN3ALUN KIACCA HAM B UTOIE IIPUACTCS
HOAJEPKUBATD BCE 150 OTKPBITBIX METOAOB. OH HE CMOI' OOECIEYNUTDh HYKHYIO HaM
WHKAIICYJIALAIO U IIPOAEIAI T'OPa3fo Oosblie paboThl, Y4EM CTOUJIO.

B 3aBHCHMOCTH OT KOHKPETHBIX OOCTOSTEIbCTB ONTUMAIBHON a0CTPAKITUEN MOKET
OKa3aTbCs KAK «CETKA», TAK U «3JIEKTPOHHAS TA0IUIa». EC/IN TPUXOIATCS BEIOUPATD MEXY
JBYMS ITOXOXKUMU a0CTPAKIUAME, YOEAUTECH, YTO BBIOOP IIPABUJICH.

IIpeoocmaenaiime memoovt emecme ¢ NPOMUSONONONCHBIMU UM MeMOOaAMU
BonbmmHCTBO Onepanui UMeET COOTBETCTBYIOIUE IIPOTUBOIIOIOXKHDIE ONlepaiuu. Ecimn
OJJHA U3 OIIEPALIUN BKJIIOYAET CBET, BAM, BEPOSTHO, IOHAZOOUTCSA U ONIEPALUs], €I'O BbI-
Kmoyaronas. Ecim ogna onepanus 106aB/IAeT 3JIEMEHT B CITUCOK, 3JIEMEHTBI CKOPee BCEro
HYKHO OyZeT M yaainaTh. Em oHa onepanus aKTUBU3UPYET JEMEHT MEHIO, BTOPa,
HAaBEPHOE, JOJDKHA OYAET €ro JeaKTUBU3UPOBATh. [IpU IIPOEKTUPOBAHUN KIACCA IIPO-
BEPBIC KAKABIM OTKPBLITBIA METOA HAa IIPEIMET TOrO, TPeOyeTcs JIh BaM €ro IPOTHUBO-
MOJIOKHOCTD. CO34aBaATh NPOTUBONOIOKHDBIE METObI, HE MMEA HA TO IIPUYUH, HE CJIe-
JyeT, HO IPOBEPUTD UX IEI€COOOPAZHOCTL HYKHO.
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Youpaiime nocmoponnioro ungopmauuio 8 opyzue Kaaccet HOI/IA Bl OyacTe
OOHAPYKMBATb, YTO OJHU METOAbI KIACCA PA6OTAIOT C OJHOI IIOJOBMHOM JAaHHBIX, 4
JApyrue — C APyro. OTO 3HAYUT, YTO Bbl UMEETE JEJI0 C JABYMS KIACCAMU, CKPBIBAIOIIM-
MHUCA 110/, MACKOM OfHOrO. Pasgenure ux!

ITo mepe 603mozcnocmu oenaiime unmepghericol nPOZPAMMHBLINU, A HEe CeMAaH-
muueckumu KxIplli MHTEPPENUC COCTOUT U3 NMPOIPAMMHON U CEMAHTUYECKON 4Ya-
cre. [lepBas BKIIOYAET TUIIBI JAHHBIX U JPYI'HE ATPUOYTHI UHTEPPENCA, KOTOPBIE MOIYT
OBITb IPOBEPEHBI KOMIUIATOPOM. BTOpas CKIAABIBAETCA U3 MPEJIONOKEHUN 06 UC-
IIOJIb30BAHUU MHTEP(ENCA, KOTOPbIE KOMIIWIATOP IIPOBEPUTD HE MOXKET. CEMAHTUYECKUI
UHTEP(PENC MOKET BKJIIOYATh TAKUE COOOPAKEHUS, KAK «MeTO/l A JOIKEH OBITH BbI3-
BaH nepej Merogom B» nim «MeToj1 A BBI3OBET OIIMOKY, €CJIM NIEPEAAHHBII B HETO DJle-
MeHT [laHHBIX 1 HE OyZIET TEPE]] ITUM UHULTUATU3UPOBAH>. CEMAHTUYECKUI HHTEPPETIC
ClefyeT JOKYMEHTHPOBATh B KOMMEHTAPUAX, HO BOOOIIE UHTEPMENCH JOIKHBI KaK
MOKHO MEHBIIIE 3dBUCETDH OT JJOKYMEHTAINH. JIIO60IT aClIEKT NHTEP(PEIICA, KOTOPBINA HE
MOKET OBITh IIPOBEPEH KOMIIMIATOPOM, ABIAETCA INOTEHIUAIbHBIM UCTOYHUKOM OILIU-
60K. CTapaiTech IpeoOpa3oBbIBATE CEMAHTUUECKUE AJIEMEHTBI MHTEP(GECA B IIPOIPAMM-
HBIE, UCIIO/Ib3Ys YTBEPKACHUA (ASSErtions) WIM MHBIMU CIIOCOOAMHU.

Onacaiimecs Hapyuienusa yeaocmuocmu unmepgbetica npu
MepekpecTHas cebinka O noanep-
XaHnu KadecTsa koga npu ero  W3MEHeHuu xnacca I1pu MOTU(HUKAIMH M PACIIMPCHUM KIAC-
U3MEHEHUN CM. rnaBy 24. Cca 94CTO O6H3py}KI/IBﬂCTCH AOIIOJTHUTC/IbHAA HYXHAA (pYHKHI/I-
OHATBbHOCTD, KOTOPAs HE COBCEM XOPOIIO COOTBETCTBYET MHTEP-
(peficy nepBOHAYAIBHOTI'O KJIACCA, HO IVIOXO MOAJAETCS PEAIN3ALIMN HHBIM 00pa3oM. Tak,
KIacc Employee MOXET NPEBPATUTBCA BO YTO-HUOYJb BPOJE:

ﬁ Mpumep untepdpenica, N3ypo0BaHHOI0 NPU CONPOBOXAEHUK
nporpammbl (G++)

class Employee {
public:

// OTKpbITbHE MEeTOAbl

FullName GetName() const;
Address GetAddress() const;
PhoneNumber GetWorkPhone() const;

bool IsJobClassificationValid( JobClassification jobClass );
bool IsZipCodeValid( Address address );
bool IsPhoneNumberValid( PhoneNumber phoneNumber );

SglQuery GetQueryToCreateNewEmployee() const;
SglQuery GetQueryToModifyEmployee() const;
SqlQuery GetQueryToRetrieveEmployee() const;
private:
b

To, 4TO HAYMHAIOCH KAK SCHASA a0CTPAKIMS, IPEBPATHUIIOCH B CMECh ITOYTH HECOIJIACO-
BAHHBIX METO/IOB. MEXK/ly COTPYIHUKAMHU U METOJAMHU, IIPOBEPAIONUMH KOPPEKTHOCTD
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IIOYTOBOT'O MHJEKCA, HOMEpPA Tejie(pOHA MU CTABKH 3apriatThl (job classification), ner
JIOTUYECKOI CBA3U. METO/bI, IPEJOCTABIAIONIME JOCTYII K AeTaaAM SQL-3a11pOoCoB, OT-
HOCATCA K ropasfo 60Jiee HU3KOMY YPOBHIO a0CTPAKLMM, YeM Kiacc Employee, Hapy-
mas OoIyI0 A6CTPAKIIUIO KJIACCa.

He gxntouaiime 8 K1acc OmKpovimosie uietsl, ni0xX0 CO2Nacyouuecs ¢ aocmpax-
uueit unmepgpetica J1006aBIAA HOBBIN METO/ B UHTEP(EINC KIACCa, BCETAA CIPAIIN-
BamTe ce6st: «CoInmacyeTcs JIM 3TOT METOJL € a6CTPaKIHEH, (POPMUPYEMOI CyILIECTBYIO-
UM uHTEPpPEcoM?» ECiIN HET, HAJUTE IPYTON CIIOCOO BHECEHUA U3MEHEHNS, TTIO3BO-
JIIIOMIUIT COXPAHNUTD COIJIACOBAHHOCTD A0CTPAKIIUN.

Paccmampueaiime adbcmparxuuto u c6a3Hocms émecme IloHATHA A6CTPAKINN U
CBA3HOCTHU (Cohesion) TECHO CBA3AHBL: HUHTEP(ENC KIACCA, IPEACTABIAIONNN XOPOIIYIO
A0CTPAKLUIO, OOBIYHO OTIMYAETCS BBICOKOH CBS3ZHOCTBIO. 1 HA060POT: KJIACCHI, UMEIO-
IIME BBICOKYIO CBA3HOCTb, OOBIYHO MPEACTABIAIOT XOPOUIUE A0CTPAKIIUN, XOTS 3T CBA3b
BBIpAXKEHA cJadee.

A obHApYXWJI, YTO IPHU MOBBINIEHHOM BHUMAHHUH K A0CTPAKIUH, (DOPMHUPYEMON MH-
Tep@ECOM KIIACCa, MPOEKT KIACCA MOMYIAETCA OOJIEE YIAUHBIM, Y€M DU KOHIIEHTPA-
MM HAa CBA3HOCTH KJIACCA. ECIM BBl BUAUTE, UTO KJIACC UMEET HU3KYIO CBA3HOCTDb U HE
3HAETE, KAK 3TO UCIPABUTH, CIIPOCUTE CeOs, IPEJCTAB/AET JIM OH COIVTACOBAHHYIO 46-
CTPAKIHIO.

Xopoluas uHKancynsauus

Kak 51 y’ke TOBOPHII B pasziesie 5.3, MHKANCY/AIUA ABIAETCA 60-
JIEE CTPOroM KOHLENIUEN, YeM a0CTpaKuus. AOCTpaKIus 110-

MepekpecTHas ccbinka 06 MHKan-
cynsiumm cM. nogpasgen «lHkan-

MOTA€T YIPABJIATH CTIOKHOCTBIO, IPEJOCTABIIAS MOJIC/IH, TIO3BO-  cynupyiiTe feTan peanusauii»

JIIIOMIME UTHOPUPOBATD JIETAIN PEANU3ALNN. VIHKATICYIALAA HE  pasgena 5.3.
MO3BOJISIET Y3HATh ACTAIM PEATU3ALNH, 1AKE €CIU BBl 3TOTO
3aXOTHUTE.

JIBE 3TUX KOHLENIUN CBA3AHbL: 6€3 NHKANICYIAIINN a6CTPAKINA OOBIYHO PA3PYIIAETCA.
ITo CBOEMY OIBITY MOTI'y CKa34Tb, YTO BbI MM UMEETE U A0CTPAKIIUIO, M1 MHKATICYJISAINIO,
WIX HE MMEETE HHU TOTO, HU JPYroro. IIpOMeKyTOYHbIX BAPHAHTOB HET.

Munumuzupyiime 00CMYNHOCIb KIACCO8 U UX Wi1eH08 Mu-

HUMH3AIMSA JOCTYITHOCTH — OJHO U3 HECKOIBKUX MPABUII, TIO/I-
JEPKUBAIOINUX UHKANCYIANUIO. ECIM BBl HE MOXKETE MOHATH,
KAKHM JIENAaTh KOHKPETHBIA METO/: OTKPBITBIM, 3aKPBITBIM WA
3AIUIIEHHBIM, — HEKOTOPBIE ABTOPBI COBETYIOT BLIOUPATH Ca-
MBI/ CTPOTHUI YPOBEHD 3AIUTHI, KOTOPBIA paboraer (Meyers,
1998; Bloch, 2001). ITo-moeMy, 3TO MPEKPACHOE MPABUIO, HO
MHE KXETCH, U4TO €le BAKHEE CIPOCUTh cebs: «Kakon Bapu-
AHT JIy4II€ BCETO COXPAHAET LIEJOCTHOCTb A0CTPAKIIMN UHTEP-

CambIM BXHbIM OT/IMYMEM XOPO-
10 CNPOEKTUPOBAHHOrO MOAYNSA
0T NNOX0 CNPOEKTUPOBAHHOIO SB-
NAETCS CTEMEHb, B KOTOPON MO-
LyNb CKPbIBAET CBOM BHYTPEHHIE
[aHHbIe 1 [pyrue AeTanu peanu-
3aUun 0T APYrUX MOAYNei.

[xowya bnox (Joshua Bloch)

detica?» Ecnu npejoCcTaBIeHNE JOCTYIIA K METO/LY COITIACYETCS C AOCTPAKLIME, C/Ie/IAiTE
€TI0 OTKPBITBIM. ECJTH BBI HE YBEPEHBI, CKPLITh OOJIBIIE OOBIYHO MPEANIOUTUTENBHEE, YEM
CKPBITb MEHBIIIE.

He oOenaiime dannsie-unenvt omKpoimoimu  [1pe/JOCTABICHUE JOCTYIA K JJAHHBIM-
WIEHAM HAPYIIAET WHKATCY/IAIMIO U OIPAHUYMBACT KOHTPOIb HAJl a6cTpakiueit. Kak
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yKa3biBaeT ApTyp Puaib, xiacc Point (TOYKA), KOTOPBIM IPEAOCTABIAET JOCTYII K JaH-
HBIM:

float x;
float v;
float z;

HAPYyWAeT UHKANCYISALUIO, IIOTOMY YTO KIMEHTCKUH KOJ MOXKET CBOOOAHO JENATh C
JIAHHBIMU Point 4TO YIOJHO, IIPU 3TOM CaM KJIACC MOXKET AK€ HE Y3HATh 00 UX U3ME-
venuu (Riel, 1996). B To e Bpems Kracc Point, BRIIOYAIOIUIN WICHBL:

float GetX();
float GetY();
float GetZ();
void SetX( float x );
void SetY( float y )
void SetZ( float z );

HOJJIEPKUBAET NPEKPACHYIO MHKATCY/IAIMIO. BBl HE MMEETE MOHATHSA O TOM, DEATU30-
BaHBI I JJAHHBIE KaK float x, Y W Z, XPAHUT JIU KJIACC POint 3TU 3JIEMEHTHI KaK double,
npeo6pasys ux B float, Win K€ OH XpaHUT UX Ha JIyHE M MOJIy4daeT 9epe3 CIyTHHK.

He sxniouaiime 6 unmepgbetic knacca saxpoimsie oemanu pearudavuy VICTHHHAS
WHKAICYJISLUS HE MO3BOJISIA OBl Y3HATD JETAIN pEAIU3aliuu Booomme. OHU OblIN OBl
CKPBITBL U B IPSIMOM, U B TIEPEHOCHOM CMBIC/IAX. OHAKO MOMYISIPHBIE A3BIKH — B TOM
upciae C+t+ — TpebyioT, YTOOBI NPOIPAMMUCTBI PACKPBIBAIN JACTAIN PCUINU3ALUUN B
nHTEepdEnce KIaccd, HalpuMmep:

Mpumep obHapooBaHNA fAeTaneil peanusauuu knacca (C++)

class Employee {
public:

Employee(
FullName name,
String address
String workPhone,
String homePhone,
TaxId taxIdNumber
JobClassification jobClass

)

FullName GetName() const;
String GetAddress() const;

private:
06HapoJ0BaHHbIe AeTanu peanusauum.

String m_Name
String m_Address
int m_jobClass;
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BruioueHue OObABICHUIT 3AKPLITHIX WICHOB B 3aTOJIOBOYHBIN (DA KIACCA MOXET TO-
Ka3aThCSl HE TAKUM YK U CEPBE3HBIM HAPYIIEHUEM, HO OHO MOOMIPSET APYTUX IPOrPaM-
MHCTOB M3Y4aTh JICTATN PEATU3AINN. B HaleM cirydae Mpe/rnonaracTcsi, 4YTo UCIOb-
30BaTh 4/IPECA B KIMEHTCKOM KOJIE€ HY’KHO KaK TUIIBI Address, OIHAKO, 3aIJIAHYB B 3ar0-
JIOBOYHBIN (DA, MOXKXHO y3HATB, UTO a/JPECa XPAHATCA KaK TUIIBL Siring.

O6muil cnocod pemeHus 3To npodiemel onucan CKOTT Merepc B pasjieiie 34 KHUTH
«Effective C++, 2d ed» (Meyers, 1998). Oraennure uHTEPPENC KIACCA OT €Er0 peain3a-
LMK, MIOCJIE YETO BKJIIOUUTE B OOBABICHUE KIACCA YKA34ATEIb HA €TI0 PEATU3AIUIO, HO
HE BKJIIOYANTE JIPYIUX JACTANEH PEATU3ALUN.

Mpumep cokpbITHA AeTanen peanusauun knacca (C++)

class Employee {
public:

Employee( ... );

FullName GetName() const;
String GetAddress() const;

private:
I;ﬂeTam/l peanu3auun CKpbITbl NPU NOMOLN yKasaTtens.

EmployeeImplementation *m_implementation
1

Teniepb Bbl MOXKETE IIOMECTUTD ACTAIN PEATU3ALUN B KI1acC Employeelmplementation,
KOTOPBII OyIET JOCTYNEH TONbKO Knaccy Employee, HO HE NCIONB3YIOMIEMY 3TOT KIacC
KOJY.

Eciin BBI yK€ HAITMCAJIM MHOTO KO/, HE UCIIOJIB3Ys TOH METO/IUKH, TO MOXETE HANTU
IpeO6PA30BAHUE KOJIA HEONPABAAHHBIM. UTO K, B 3TOM CIIY4a€, “umds KOJ, PACKPbI-
BAIOMINI JICTAIN PEATU3AIIHH, TOCTAPANTECh XOTS OBl COMPOTUBIATECS COOIA3HY U3Y-
YUTh 3aKpoimble PA3Aeabl HTHTEPGHECOB KIACCOB.

He oenaitme npeonononcenuii o kauenmax xnacca Kiacc clieyeT ClpOeKTUPO-
BATb U PEATM30BATDH TAK, YTOOBI OH IPHUAEPKUBATICA KOHTPAKTA, CHPOPMYIUPOBAHHOTO
IIOCPEACTBOM MHTEPQeiica. Boipasus cBou TpeboBaHUSA B UHTEP(ELice, KIacC HE J10-
JKEH JIEIaTh IPEAIIONOKEHUN O TOM, KAK 3TOT HHTEP(QEHC 6yeT Nin He 6y/1eT UCIIONb-
30BaThCA. TIOJOOHBIE KOMMEHTAPHUM YKA3BIBAIOT HA TO, YTO KJIACC TPEOYET OT CBOUX
KJIMEHTOB OOJIbIIIE, YEM CJIE/IYET:

-- WUHMUManU3nMpynTe X, y 1 z 3Hadennem 1.0, noTomy 4TO
-- npu nHUUManu3auum 3HadeHvem 0.0 DerivedClass He paboTaeT

H36ezatime ucnons306anus OPYHCeCcmEennsLX Knaccog HOoTna — HapuMmep, npu
peanuzanuu maodiaona CocrogHue (State) — AUCIUINIMHUPOBAHHOE MCIOJIb30BAHNE
JPYKECTBECHHBIX KJIACCOB IIOMOIA€T YIPAB/IATh CIOXKHOCTBIO (Gamma et al, 1995).
OfHAKO OOBIYHO [JPYKECTBEHHBIEC KJIACCHI HAPYIIAIOT MHKAIICY/IALUIO. OHU YBEJIMYUBAIOT
00BEM KOJ1a, O KOTOPOM IIPUXOJUTCS JyMATb B KAXK/AbIH KOHKPETHBI MOMEHT BpeMe-
HU, MMOBBIIIAA TEM CAMBIM CJIOKHOCTH IIPOTrPAMMBIL.
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He oenaiime memoo OmuPoimosim AUt ROMOMY, Um0 OH UCHOSb3YEeN MOALKO
omxpvimsie memoost 'To, YTO METO/L UCIIOIB3YET TOIBKO OTKPBITBIC METO/Ibl, HE UI'-
paeT oco60¥t posu. JIydiie CIpoCUTe CebHsl, COrNIACYETCS JIU MPEAOCTABICHUE JJOCTYIIA
K JAHHOMY METO/ly C a6CTpaKInen, (OpPMUPYEMOI UHTEPPEICOM.

Ilenume ne2kocms umenus Ko0oa viuie, uem Yy000Cmeo e20 nanucanua Jlaxe
BO BPEMS NNEPBOHAYIBHON Pa3pabOTKUA IIPOTPAMMEBI KO IPUXOJAUTCA YATATH TOPA3IO
4aiie, 4eM MUCATh. BBIro/1a OT MO/X0/14, MOBBIIIAIOIEIO YA0OCTBO HAIIUCAHUS KOJA 34
CUET JIETKOCTH €TO YTEHMUsA, OOMaH4MBA. [Ipn pazpaboTKe NHTEPPENCOB KIACCOB ITO
CIIPABEIUBO BJIBOMHE. JJaK€ €CIM METOJ IIJIOXO COIVIACYETCA C aOCTPAKIIUEN UHTEP-
(etica, MHOIJA TAK U TSAHET BKJIIOUUTD €I0 B UHTEPPENC, UTOOBI 06JIETYNTh paboTy Ha/l
KOHKPETHBIM KJIHEHTOM K1accad. OHAKO 3TO MEPBBINA AT K O€/Ie, 1 O HEM JIYYIIIE JIAKE
HE TIOMBIIUIATD.

Ouens, OueHb HACINOPONHCEHHO OMHOCUINECH K CeMAHIMU-
EGW ANA NOHANAHAR TOT0, 10 o vy napymenuam unkancynayuu  Kora-to MHE Kaza

npoucxoaunT, HyXHo yBUOETb pe- apy ancyaay, A MH
anu3aupio, 3To He a6cTpakuus.  JIOCH, UTO, HAYYMBIIMChH M36ETAaTh CUHTAKCHMYECKUX OMMOOK, A
. Ix. Mnopxep ~ COPETY TIOKOH. HO BCKOPE s OGHAPYKHIL, YTO ITO NPOCTO OT-
(P. J. Plauger) ~ KPBUIO TIEPENO MHOM ABEPH B MUP COBEPIICHHO HOBBHIX OIIH-
60K, GOJIBIIMHCTBO KOTOPBIX JUATHOCTUPOBATb U HCIIPABIIATH

CJIOJKHEE, YEM CHHTAKCHYECKHE.

AHAJIOTUYHBIE OTHOIIEHUA UMEIOT MECTO MEXKAY CUHTAKCUYECKON M CEMAHTUYECKOHN

HHKAncyaanued. C TOYKU 3PEHUSI CUHTAKCHCd, HE COBATbh HOC BO BHYTPECHHHUE JI€/Id

JIPYI'Or'O KJI4CCa OTHOCUTEIBHO JIETKO: IOCTATOYHO IIPOCTO OOBSIBUTDH €I'O BHYTPECHHUE

METO/Ibl Y JAHHBIC 3AKPBITBIMU. JJOCTHYb CEMAaHTUYECKON HHKAIICY/ISILIIUU TOPA3/10 CIIOXK-

Hee. BOT HECKOIBKO IPUMEPOB TOT'O, KAK Bbl MOXKETE HAPYIINUTh UHKAIICY/ISAIUIO CEMAH-

THUYECKU. Bbl MOXeTe:

B pEUuTbh HE BBI3BIBATL METOJ I[nitializeOperations() Kiacca A, IOTOMYy 4TO METO[
PerformFirstOperation() Kiacca A BBI3BIBAET €IO aBTOMATUYECKY;

B HE BBI3BATb METOH dalabase.Connect() nepes BEI30BOM MeToja employeeRetrieve(
database ), TIOTOMY 4YTO 3HA€TE, YTO IIPU OTCYTCTBUH COEJUHEHHUS C BJ] meToj
employeeRetrieve() €ro yCTAHOBUT;

B HE BbI3BATb METO[, Terminate() Kiacca A, Tak Kak 3HA€Te, 4TO MeToj PerformFinal-
Operation() Knacca A yxe BbI3BAJI €I0;

B HCIIOJAb30BATh YKA34ATENb WM CChUIKY HA OOBEKT B, cozpanubiit OOBEKTOM A, JaXKe
rociie Bbixos1a O6beKTa A U3 06JACTH BUAUMOCTU, IOTOMY YTO 3HA€TE, YTO OOBEKT
A xpanut OOBEKT B B CTATUYECKOM XpaHWIMIIE, BCaeacTBrUe yero OO6beKT B BCe
eme 6y/1eT KOPPEKTHBIM;

B UCIOJAb30BATh KOHCTAHTY MAXIMUM ELEMENTS Kiacca B BMecTO KOHCTaHTHI MAXI-
MUM_ELEMENTS Knacca A, IOTOMYy 4TO 3HA€TE, YTO OHU UMEIOT OJUHAKOBBIE 3HA-
YEHUL.

Co BCEMM 3TUMH IIPUMEPAMH CBA3dHA OJJHA U T4 K€ IPOOIEMa: 3aBUCUMOCTD
KJIMCHTCKOI'O KOJA OT 3aKPBITOM PCAIU3AIMU KIACCd, A HEC OT €0 OTKPHITOI'O
naTepderica. Kaxapiil pas, KOTAa Bbl CMOTPUTE HA PEAIHU3ALNIO KIACCd, YTO-
6Bl y3HATH, KAK €TI0 MCIOJIb30BATh, BBl IPOIPAMMUPYETE HE B COOTBETCTBUU C MHTEP-
(ericom, a cx6036 nHTEPDENC 8 coomeemcmeuy C peanu3anuent. [IporpaMMupoBaHue

o,
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CKBO3b MHTEPQENC pa3pylIacT UHKANCYIAILMIO, 4 BCKOPE K HEM NPUCOEIUHAECTCA U
a0CTpaKIMsL.

Ecy UCKIIOYNATENBHO 1O AOKYMEHTAIIUU UHTEPMENCA pa30OPAThCA C UCIOIb30BAHU-
€M KJIACCA HE YAAE€TCH, U3YUYEHUE PEANNU3ALMNN KJIACCA 1O UCXOAHOMY KOy He OyneT
IPAMOTHBIM PEHMIEHHEM. DTO XOPOIIasd UHUIIUATHBA, HO IJIOXOE PENIEHUE. Bbl moCTy-
IIUTE MPABUIBHO, ECIU CBSIKETECH C ABTOPOM KJIACCA M CKAXKETE eMy: «fI HE MOTy 1O-
HATb, KAK UCIIOJIB30BATh ATOT KJIACC». ABTOP KJIACCA MOCTYIUT NPABUIBHO, ECIIU He OT-
BETUT BaM, 4 U3YYUT (pailyl nHTEPPENCA, U3MEHUT COOTBETCTBYIOIIYIO JIOKYMEHTAIIUIO,
3aPETUCTPUPYET (DA B OOMMUX MCXOJHBIX KO/AX MPOEKTA M CKAKET: «[IOCMOTPUTE,
IIOUMETE JIU Bbl Pa6OTY KIacCad ceryac». JKenaTenbHO, YTOObl 3TOT AUAIOT IIPOUCXO-
JUI B CAMOM KOJIe UHTeP(Eiica: Tak OH OyIET COXPAHEH I OYAYIIUX NPOrPAMMUC-
TOB. ECitn guanor 6yeT NpOUCXOAUTb UCKIIOYUTENBHO B BAIIEM YME, 3TO BHECET TOH-
KHE CEMAaHTUYECKUE 3aBUCUMOCTH B KOJI KJIMEHTOB K/1accd. ECIM Jke OH OY/IeT MEXINY-
HOCTHBIM, BBITOJIy CMOXKETE HU3BJIEUb TOJBKO BB, M OOMbBIIE HUKTO — 3TO HEKPACHUBO.

Ocmepezaiimect CAUMKOM HCecmKozo conpancenuna «CounpspkeHue» (coupling)

XAPAKTEPUSYET CUJIY CBA3M MEXY JByMdA KlaccaMu. Kak NMpaBuiIo, YEM CONPSIKEHUE

cnabee, TeM Jydine. M3 3TOro MOKHO BBIBECTH HECKOJIBKO OOIINUX IPABUI:

B MUHHUMHU3UPYHATE JOCTYIHOCTD KIACCOB U UX WICHOB;

B u36€ranTe JAPyKECTBEHHBIX KIACCOB, IOTOMY YTO OHU CBSI3AHBI KECTKO;

B jenaiTe AaHHbIE 6A30BOI'0 KIACCA 3AKPBITBIMU, 4 HE 3AIMUIIEHHBIMU: 3TO OCIa0JI-
€T COIPSDKCHUE IPOU3BOAHBIX KJIACCOB C 0A30BbIM;

B HE BKIIOYANTE JAHHBIC-WICHBI B OTKPBITBIN MHTEPHENC KIACCa,

B OCTEPErafTeCh CEMAHTUYECKUX HAPYHMIEHUI MHKATICYIAIIAN;

B cobmogante «[Ipasuio Jemerpol» (cMm. pazaen 6.3).

ConpsiKeHHE WJET pyKa 06 PyKy € aOCTpakUMer U MHKancyasanuen. JKectkoe conpsi-
JKEHUE HAGIONAETCA IIPU HEYIAYHON a6CTPAKIINN I HAPYIIEHUAX MHKATICYAAIUHI. Eciin
KJIACC TIPE/JIAraeT HEMOMHBIN HA60P YCIIYT, IPYTHE METO/BI MOTYT MOMBITATHCA ITIPOYH-
TATh WM 3AIUCATH €TO AAHHBIE HEIIOCPEACTBEHHO. DTO OTKPBIBACT KIACC, IIPEBPAIas
€ro U3 YEePHOTO SIHKA B MIPO3PAYHBIN, U MPAKTUYECKH YCTPAHACT MHKAIICYIISAIHIO.

6.3. Bonpocbl NpoeKTMpoBaHUA U peanu3auum

J1st CO31aHMs BBICOKOKAYECTBEHHOM IPOTPAMMBI HEJJOCTATOYHO ONPEAETUTD VAUHbIC
UHTEPMENCH KITACCOB — HE MEHEE BAXKHO I'PAMOTHO CIIPOEKTHPOBATh U PEATU30BATH
BHYTPEHHEE YCTPOHUCTBO KJIACCOB. B 3TOM pazjesne Mbl 06CYUM BOIPOCH, CBA3AHHBIE
C BKJIIOYEHUEM, HACAETOBAHUEM, METOLAMU /JAHHBIMU-YIECHAMHY, COIPSLKEHUEM KJIac-
COB, KOHCTPYKTOPAMH, 4 TAKKE OOBEKTAMU-3HAYCHUAMU U OOBEKTAMU-CCBUIKAMMU.

BknioyeHune (OTHOLLEHUE «COMEPXUT»)

CymHOCTb BKJIIOUEHHUA (containment) NpocTa: OANUH KIACC COAECPKUT IPHUMU-
TUBHBIIN JIEMEHT JAHHBIX WIN JPYrou KiIacC. Hacler0BaHUIO B TUTEPATYPE
VIESIOT TOPa3jo OOJIbIIE BHUMAHUS, HO 3TO OOBSICHIETCS €I0 CJIOXKHOCTBIO
U NOJBEPKEHHOCTBIO OLIMOKAM, 4 HE TEM, YTO OHO JIy4lle BKJIIOYEHUS. Briouenue —
OJIMH U3 IVIABHBIX HHCTPYMEHTOB OO'bEKTHO-OPHUEHTHPOBAHHOI'O IIPOIrPAMMUPOBAHUSL
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Peanu3syiime ¢ nOMOub10 GKNMOUEHUA OMHOULEHUE «COO0ePICcUm» BKITIOUEHUE MOXK-
HO PAaCcCMATPUBATL KAK OTHOLIECHHUE «COAECPKUT>. HanpumMep, OObEKT «COTPYAHUK> MO-
JKET «COAEPXKATh> (PAMUIINIO, HOMED Tene(OHA, HAECHTU(PHUKALUOHHBI HOMED HAJIOI'O-
IJIATEIbIIMKA U T. [ OTO OTHOUIEHUE MOXKHO PEAIM30BATh, CAEAAB (PAMUIMIO, HOMED
TesneOHa ¥ HOMED HAJIOI'OIUIATENIbIIUKA JAHHBIMU-YIEHAMU K1acca Employee.

B camom kpaiinem cayuae peairu3ytime OmHoutenue «Cooepiucunt> npu noMousu
3aKPuimozo nacreooéanua YHOTNA BKIIOYEHNE HE MTOYYAETCA PEATU30BATD, [E1as
OJIUH OOBEKT WIEHOM /JIpYroro. HEKOTOpBIE 3KCHEPTHI COBETYIOT IPH 3TOM BBIIIOJIHATD
34KPBITOE HACIEOBAHUE KIACCA-KOHTENHHEPA OT KJIACCA, KOTOPBIA JOJKEH B HEM CO-
nepxarbca (Meyers, 1998; Sutter, 2000). [ImaBHBIM MOTHBOM TAKOT'O PEMIEHUSA ABIAETCS
NIPENOCTABIEHUE KIACCY-KOHTEHHEPY IOCTYIA K 3ALUIIEHHBIM METOAM /JaHHbIM-4JIe-
HaM COZIEPJKAMIETOCH B HEM KjIacca. Ha NPakTUKe 3TOT MOAXO/ YCTAHABIUBAET CJIMII-
KOM OJIN3KME OTHOIIEHUA MEXAY JOYEPHUM U POJUTEIbCKUM KIACCOM, HAPYIIAs WH-
Kancyaanuio. OObIYHO 3TO YKA3bIBAET HA OIMIMOKH NIPOEKTUPOBAHNA, KOTOPHIE CIIEYET
pPELNTh UHAYE, HE TIPUOETas K 3aKPBITOMY HACIEJOBAHUIO.

Hacmopoocenno omnocumecs K K1accam, cooepicausum oonee cemu 31emeHmnos
OaHHbLX-4Nen06 T1pu BHIIOJHEHNN APYTUX 33[JaHUNA YEJIOBEK MOXKET Y/IEPKUBATH B
NaMATH 7%2 AUCKPETHBIX seMeHToB (Miller, 1956). Eciu Ki1acc cogepRut 601ee ceMu
3JIEMEHTOB JIAHHBIX-YJIEHOB, TOJYMAUTE, HE PA3JENIUTD JIU €TO Hd HECKOJIBKO MEHEE
KpymnHbIX K1accoB (Riel, 1996). MoxeTe OpUEHTUPOBATHCS HA BEPXHIOI I'PAHUILY IHa-
IIA30HA <<7i2>>, CCITN JAHHBIC-YJICHBI ABJIAIOTCA NPUMUTHUBHBIMU THUIIAMU, TAKMMH K4K
LIeJIbI€ YMCJIA U CTPOKH, M HA HUKHIOIO, €CJIM OHHU ABJIAIOTCA CIOXKHBIMU OOBEKTAMU.

HacnepoBaHue (OTHOLWIEHME «ABNAETCA»)

Hacneposanue nogpasyMeBaeT, YTO OQUH KIACC ABJIAETCA 60JIE€E CIIELUAIUN3UPOBAHHBIM
BAPUAHTOM [JPYyIroro kiacca. lleap HaCaeAoBaHUA — CO3/aTh O0JIe€ IIPOCTON KO, 4TO
JOCTUT'ACTCA IIyTEM OIIPEAEICHU 0A30BOI'0 KJIACCA, MACHTU(MDULUMPYIOLEIO OOLUE dj1e-
MEHTBHI JIBYX WMJIMU 60Jie€ MPOU3BOJIHBIX KIaCCOB. OOMIUMU JIEMEHTAMU MOTYT OBITh
UHTEP(PENCH METOAOB, UX PECAIN3ALMsA, JAHHbIC-YWICHBI WIX TUIIBI JAaHHBIX. Haciaeno-
BAHHE IIOMOI'd€T U30€rarb IOBTOPEHU KOJA U AAHHBIX B HECKOJbKUX MECTAX, LICHT-
panusysa UxX B 6a30BOM KJIACCE.

HJ'[ZIHI/IpyH HCIIOJIb30BATh HACICTOBAHUEC, BbI JO/IKHBI IIPUHATH HCCKOJIBKO pCHICHI/II;I.

B DyJer M KOHKPETHBIN METO/I-WIEH JJOCTYIIEH IIPOU3BO/IHBIM KJIaccaM? Byzer nu oH
UMETDb PEATUIAINIO 11O YMOJYAHUIO? MOXHO M OyJeT NEPEONPEEIUTh €ETO pea-
JIM3ALMIO IO YMOJIYAHUIO?

B ByayT 1M KOHKPETHBIC AHHBIC-YICHBL (B TOM YHCJIC IIEPEMCHHBIC, IMCHOBAHHBIC
KOHCTAHTBI, IEPEUNCTICHUS U T. /I.) JIOCTYIIHBI IPOMU3BOJAHBIM KJIaCCAM?

Huke acnexThl 3TUX PEIICHUH OOCYX/IAI0TCI IIOAPOOHEE.

Peanu3yiime npu nomousu OomKpPuimo20 HAcie006anus

Camoe BaxHOe NpaBuno 06bLEKT-
HO-OPUEHTUPOBAHHOrO NPOrpam-
MUpOBaHNA Ha C++ TaKoBO: OT-
KpbITOE HacnefoBaHWe 03HayaeT
«SIBNSAETCA». 3anOMHUTE 3TO.

Ckott Meviepc
(Scott Meyers)

omuouenue <A81aemcs» ECiu porpaMMUCT PEIAET CO3/1ATh
HOBBII KJIACC IyTEM HACJEJOBAHUSI €r'O OT CYIIECTBYIOIIETO
KJI4CCa, OH IO CYTH I'OBOPHT, YTO HOBBIM KIACC «SIBISIETCS» 6O-
Jiee CHEIUATN3UPOBAHHON BEPCHUEH CYIIECTBYIONEIO KIACCA.
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bas3oBblid K1acc GOPpMYNUPYET OXKUAAHMA M OTPAHUYCHUS, KOTOPBIM JOJIKEH OyleT
COOTBETCTBOBATDL IPOMU3BOAHBIN Ki1acc (Meyers, 1998).

Eciiu IpOU3BOJHBIN KJIACC HE COOUPAETCH NOAHOCMLIO TIPUEPKUBATBCSA KOHTPAKTA,
ONPEEIEHHOIO HHTEP(DEHCOM 6a30BOr0 KIACCA, HACIEOBAHNE BBIIIOJIHATh HE CTOUT.
[Torpo6yiTe BMECTO 3TOTO IPUMEHUTH BKJIIOUYEHNE WM BHECTH M3MEHEHNE Ha Gosee
BBICOKOM YPOBHE HEPAPXUU HACIELOBAHUSL

ITIpoexmupyiime u ooxymenmupyiime Kiaccol C yuemom 603MOICHOCMU HaCle-
odosanusn uau 3anpemume e2o HacieqOBAHNE MOBBIIAET CJIOKHOCTb MPOTPAMME,
1 B 3TOM CMBICJIE OHO MOKET OBITb OMACHBIM. [I03TOMY T'ypy IPOIPAMMHUPOBAHUSA Ha
Java Ixxomya Binox u ckasam: «(IIpoeKTupynTe U JOKYMEHTUPYHUTE KIACCHI C Y4ETOM BO3-
MOKHOCTH HACJIEJJOBAHMS WM 3AIIPETUTE €T0». EC/IM 1P IPOEKTHPOBAHUM KJIACCA BbI
pPENIMIN, YTO OH HE JOJDKEH MOANEPKUBATD HACIENOBAHUE, HE OOBABIANTE €IO YWIEHDI
Kak virtual B cnydae C++ wim overridable B ciydae Microsoft Visual Basic; eciu BbI 11po-
IpAMMUDPYETE HA Java, OOBSBUTE WICHBI TAKOI'O KIACCA KaK final.

Coontooaiime npunyun noocmanosxuluckos (Liskov Substitution Principle, LSP)
Bap6apa JINCKOB KAK-TO 325IBIJIA, YTO HACAECJOBAHUE CTOUT UCIIONb30BATh, TOIBKO €CIIN
IIPOM3BOAHBIN KIACC JICUCTBUTENBHO <«SIBJACTCS» 60JIEC CIELUAIM3UPOBAHHON BEPCU-
en 6azosoro knacca (Liskov, 1988). Ouan Xant u [aus Tomac chopmynuposanu LSP
Tak: «KJIIMEHTHI JO/DKHBI NMETh BO3MOXKHOCTD MCIOJIB30BAHUS ITOJKIACCOB YE€PE3 UH-
Tepdeic 6a30BOro KIacca, He 3aMedasl HUKakuX pasnununil> (Hunt and Thomas, 2000).

WHade roBopsi, BCE METO/IbI 6A30BOTO KJIACCA JAOJIKHBI UMETh B KAKIOM MTPOU3BOTHOM
KJIACCE TO JK€ 3HAYCHIHE,

Ecnm y Bac ecTb 6a30BbIH K1acC Account (C4€T) U IPOU3BOJHBIE KIIACCH CheckingAccount
(cuer Jo BoCTpeOOBAHMA), SavingsAccount (A€NO3UTHBIN cueT) u AultoLoanAccount (cuer
CCy[), TO IIPU BBI30OBE KAKUX OBl TO HU OBLIO METOAOB K1acca Account B IIOOOM U3 €O
HOATUIIOB IIPOI'PAMMUCT HE JOJDKEH 3200TUTHCS O IIOATUIIC KOHKPETHOI'O OOBEKTA «CUET,

[Ipu co6MOAEHNN TPUHIIUIIA TOJACTAHOBKU JIMCKOB HACIEOBAHUE — MOIIHOE CPEJ-
CTBO CHWKEHUS CJIOKHOCTH, ITO3BOJISAIONIEE IPOTPAMMUCTY COCPEJOTOUUTHCS HA OOIIUX
aTpubyrax 0O6'bEKTA, HE BOJHYICH OO €ro AeTanix. Ecim ke NporpaMMHUCT JJO/DKEH I10-
CTOSIHHO NOMHHUTb O CEMAHTUYECKUX PA3IUYUAX PEAIM3ALUH MMOJIKIACCOB, HACIENO-
BAHUE TOJIBKO MOBBIIIAET CIOKHOCTD. TaK, B HAIIEM IPUMEPE IPOTrPAMMUCTY IPUIILIIOCH
OBl ymarh: «Eciu g BBI3BIBAIO METOJ [nleresiRate() (IIPOLIEHTHAsS CTABKa) Kinacca Che-
ckingAccount wnu SavingsAccount, OH BO3BPAILAET IIPOLIEHT, KOTOPbIH OAHK BBIIUIAYU-
BACT KIUEHTY, OIHAKO METOJ [nterestRate() xnacca AutoLoanAccount BO3BPAILIAET IIPO-
IICHT, BBIIUIAYMBAEMBIN KJIMEHTOM 63HKY, TIO3TOMY A JOJIKECH U3MCHHUTD 3HAK PE3YIbTa-
Ta». B cooTBeTcTBUU C LSP, B JaHHOM city4dae Kinacc AutoLoanAccount HE JOKEH OBITH
MPOU3BOAHBIM OT KJIacca Account, IOTOMY 4TO METOABI InterestRate() B ITUX KIACCAX
UMEIOT Pa3HbIE CEMAHTUYECKUE 3HAYCHUS.

Yoeoumecov, umo 6wt naciredyeme moasKko mo, umMo Xomume HACAEO08aAMb
HpOI/IBBO,IIHbII;I K1aCcC MOXET HACICJOBATb HHTCpq)CﬁCbI MCTOJIOB-YJICHOB, NX pCAIN3a-
LUK WK U TO, U ipyroe (Tadiu. 6-1).
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Ta6n. 6-1. Pa3sHoOBMOHOCTU HacnegyembiXx METOLOB

Mepeonpenenexue MepeonpenenexHue
MeToAa BO3MOXHO MeTofa HeBO3MOXXHO

Peasm3sanusa 1o ymMOaI4aHuIo [Tepeonpenenaempiii MmeToj,  HemepeonpenenaeMbli METOZ,.
UMEETCS

Pearmzanusa no yMOI4aHUIO ABCTpaKTHBIN DTOT BAPUAHT HE UCIIOJIb3YET-

OTCYTCTBYET [EPEONPEJEIAEMBIN METOJ,  Cs (HET CMBICIA B TOM, YTOOBI
OCTABUTbL METOJ 6€3 omnpejere-
HUA, HE MO3BOJIMB €TI0 IEPEOII-
pENENNTD).

Kak cnepyer u3 Tabauipl, HACIEAYEMBIE METObl MOI'YT OTHOCUTBCA K OJHOI U3 TPEX

KATErOpun:

B a0CTPAKTHBIN NIEPEOIPEACIAEMBIA METOA: IIPOU3BOJHBIN KJIACC HACIEAYET UHTEP-
deric MeTo/1a, HO HE €ro Peanu3aInIo;

B 1epeonpeeaeMbld METOA: IPOM3BOAHBIN KIACC HACIEAYET UHTEPHENC METOA U
€r0 PEWIN3ALMIO 10 YMOIYAHHUIO, 4 TAKKE MOXKET IIEPEOIPEACIIUTD Ty PEAINIALIHIO;

B HENepeonpeenaeMbli METO/L: POU3BOIHBII KJIACC HACIEAYET UHTEPPENC METOA
Y €ro PeIM3aLHUIO 110 YMOIYAHUIO, IEPEOIIPEAEIUTD KOTOPYIO HE MOXKET.

Co3/1aBasl HOBBIM KJIACC IIPU MIOMOIIU HACIEJIOBAHUSA, OOJYMANTE TUIl HACAEAOBAHUS
KAKIOI'O METO/Ia-uleHd. He HacaeayuTe peau3aiuio TOIbKO IIOTOMY, YTO Bbl HACJIEC-
ayere UHTepENC, U HE HACIEAYUTE UHTEPMEINC TOIBKO AJISL TOIO, YTOOBI YHACIELOBATh
peannzanuio. Eciiu BaM Hy:KHA PEATN3anus KJIACCd, HO HE €r0 MHTEPQEC, NCIIONb3Yi-
T€ BKJIIOYEHHUE, 4 HE HAC/IEJOBAHMUE.

He «nepeonpeoenaiime» nenepeonpeoennemoie memoosvt-unensvt 1 C++ u Java
MIO3BOJIAIOT IPOIPAMMHUCTY IIEPEOIPEAETNUTD HETIEPEOTIPE/IETIEMBINT METO/I-WIEH — HY,
WA 4TO-TO Bpoje TOro. Ecin pyHKUMSA O0ObABICHA B 6A30BOM KIIACCE KaK privale, B
MPOU3BOAHOM KJIACCE MOKHO CO3/1aTh (DYHKIIUIO C TEM XK€ MMEHEM. I[IporpaMmucr,
M3YYAIOMMUI KO MPOU3BOJHOIO KJIACCA, MOXKET IPUHUTH K JIOKHOMY BBIBOJY, YTO 3TA
(PYHKLIMS SABJSETCA TOJUMOPQHOH, XOTS Hd CAMOM JI€JIE 3TO HE TAK — IIPOCTO Y HEE TO
ke uMs. MHadYe cpopMyIHPOBATh 3TO MPABWIO MOXKHO TakK: «He ncrnonp3yiTe nMeHa
HEIIEPEOIPE/IEIAEMBIX METO/IOB 0230BOTO KJIACCA B MPOM3BO/IHBIX KIACCAX>.

ITepemewatime o6uue unmepdgbpericol, Oannsie u PoPMbL HOEEOCHUA HA KAK MOIC-
HO 0oJlee 6bICOKUTL YPoeeHs uepapxuu nacreooeéanusa ey 61xe MHTEPHEHCHI,
JaHHbIE U (DOPMBI IOBEACHUS K KOPHIO JI€PEBA HACICJOBAHUA, TEM JIEI'Y€ IIPOU3BOJ-
HBIM KJIACCAM MX MCIOIb30BAThb. KAKOM ypOBEHD CUMTATH CIMIIKOM BBICOKUM? PYKOBOZ-
CTBYUTECHh COOOPAKCHUAMU abcmparyuu. ECIn BaM KaKETCs, YTO NEPEMELICHUE ME-
TOJA HA 60JI€€ BBICOKUI YPOBEHDb HAPYIIUT A0CTPAKLUIO COOTBETCTBYIOIIETO KIACCa, HE
JIeIAiTe ITOTO.

C n0003peHuem OmHoOCUmecs K Kiaccam, 006eKmobl KOMoPslx CO30at0MmMcsA 6 eOUH-
CMEEHHOM IK3emnaape VICIonb30BAHNE EAUHCTBEHHOTO IK3EMIUIAPA KJIACCA MOXET
YKa3bIBATb HA TO, YTO Bbl CHYTaIHU OOBEKTHI C Kaaccamu. [logymaiTe, MOKHO U MIPO-
CTO CO3/1aTh OO'EKT BMECTO HOBOTI'O KIACCA. MOXKHO JIM KOHKPETHBIN IPOU3BO/IHBIN KJ1ACC
[IPEACTABUTH TOJIBKO JIAHHBIMU, a4 HE OTJIe/bHBIM KiaaccoMm? [labnon OpuHouka (Sing-
leton) — npuMeEYaTETbHOE UCKIIOUYEHUE U3 3TOTO MPABUIIA.
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C nooo3penuem omHocumecs K 0a308blM KIACCAM, UMEIOUUM MOSBKO 00UH NPO-
u3600HbLIL Knacc Korya st BIKY 6430BbII KJIACC, UMEIONUH TOJBKO OJIUH IIPOU3BO/I-
HBIN KJIACC, TO HAYMHAIO MTOJJO3PEBATD, UTO KAKOM-TO IPOTPAMMUCT «[IPOEKTUPOBAJI HA-
Mepe» — MBITWICA NPEABOCXUTUTD OyyIIUe NOTPEOHOCTHU, CKOPEE BCEI'O HE TOHUMAsA
UX B [IOJIHOU Mepe. JIyunni criocod MoAroToBKU K Oyayiei pabore — HE IPOEKTUPO-
BATb JJOIIOJHUTEIbHBIE YPOBHU 6A30BBIX KJIACCOB, KOTOPBIC «KOIJA-HUOYb MOIYT I1O-
HAaZ0OUTBCA», 4 HATUCATh MAKCUMAJIBHO SAICHBIN, IOHATHBIN U IPOCTOH KOJ. DTO O3HA-
YAET, YTO MEPAPXUIO HACAEJOBAHUA HE HAJ0O YCUIOXKHATL 0€3 KPANMHEN HYXK/BL

C nooospenuem omHocumecs K Kiaccam, Komopuoie nepeonpeoenarom memoo,

oCmaenAasn e2o nycmovim Kak IIpaBuilo, 3TO TOBOPUT O HEYAAYHOM IIPOEKTUPOBAHUN

6a30BOTO KJaccd. JJOomyCcTuM, Bbl CO3/jaIU KI1ACC Cal, BKIIOYAIOMUN MeTOA Scraich()

(Iapanatp), HO NOCJIE OOHAPYKUIN, YTO HEKOTOPBIE KOTBI JIUIIEHBI KOT'TEN U HE MOTYT

11apanaThbCa. Bel MOIIM OBl YHACAEAOBATD OT Ki1acca Cal Knacc ScratchlessCat, nepeor-

pENENUB B HEM METOJ, Scraich() TaK, YTOOBl OH HUYETO HE Aenan. OJHAKO ITOT MOJXOZ,

CBSI34H C PsJIOM IIPOOGJIEM.

B OH HapymaeT abCTPaKUUIO (KOHTPAKT UHTepderica) kiacca Cal, U3MEHs CEMaH-
TUKYy €ro UHTepderica.

B IIpu pacmIMpEHUU HA APYIUE NPOU3BOAHBIC KIACCHI ITOT MOJAXOM OBICTPO CTAHO-
BUTCSI HEYNPABIIEMBIM. UTO OyZIE€T, KOTAA Bbl HaleTe KOTa 6€3 XBocTa? Mu KOTa,
KOTOPBIM HE JIOBUT MBIEN? MM KOTA, KOTOPBINM HE IBET MOJIOKO? B mrore y Bac
MOTYT IIOSIBUTBHCSI IPOU3BO/IHBIC KIIACCHL Bpoje ScraichlessTaillessMicelessMilklessCait.

B Ko, HANMCAHHBIN 110 ITOU METOAUKE, TPYJHO COIPOBOXKAATH, IIOTOMY YTO CO BpE-
MCHEM ITIOBCICHUEC IMTPOU3BOJHBIX KTACCOB HAYUHACT CUIIbHO OTINYATHCA OT UHTEP-
dericoB u popM nosegeHUs HA30BBIX KIACCOB.

VcnpaBiaTh 3Ty NPOOIEMY CIIEAYET HE B 6A30BOM KIACCE, 4 B IEPBOHAYATIBHOM KJIACCE
Cat. Coznanre kinacc Claws (KOI'TU) M BKJIIOYHTE €0 B Kiacc Cals. KopeHb Hamux 6ef
— TPEJMNONIOKEHHUE, YTO BCE KOTBI APANAIOTCS; TPEIIOKEHHBIM CIIOCOO TTO3BOJIUT
YCTPAHUTDh NIPUYNUHY NPOOIEMBI, 4 HE OOPOTHCS C €€ CIEACTBUAMU.

H30ezaiime mnozoypoenessix uepapxuti nacneooganus OOBEKTHO-OPUEHTUPO-
BAHHOE IIPOTPAMMUPOBAHUE NOJIEPKUBAET MACCY CIIOCOOOB YIPABJICHUS CJIOKHOCTBIO.
Ho ucnonbzoBaHue JI060r0 MOUHOIO CPEJICTBA CONPSKEHO C PUCKOM, U HEKOTOPBIE
OO'BEKTHO-OPUEHTUPOBAHHBIE TOJXO/IBI YACTO MOBBIIAIOT CJIOKHOCTbh BMECTO TOTO,
YTOOBI CHUXKATD CE.

Aptyp Puanp B npexpacHoit kuure «Object-Oriented Design Heuristics» (Riel, 1996)
MpeJIaracT OrPAHUYUBATE UEPAPXUHN HACIENOBAHNS MAaKCUMYM IIECTBIO YPOBHAMHU. OH
OCHOBBIBAET CBOI COBET HA «MArMYECKOM YHCJIE 7%2», HO MHE KOKETCS, YTO 3TO CJIUII-
KOM ONTHUMUCTUYHO. OTBIT MOJCKA3BIBAECT MHE, YTO OONBITUHCTBY JIIOAEH TPYIHO YAED-
KaTb B yMe 60JIee JIBYX WIN TPEX YPOBHEN HACIEJIOBAHUA CPa3y. «MarudecKkoe 4ncio
7+2» CKOpee XapaKTEPU3YeT MAKCUMAIbHO JOIYCTUMOE 00Ujee KOIUUECINB0 NnooKLdaC-
€06 6a30BOTO KI4CC4, 4 HE YPOBHEN MEPAPXUHU HACIEJOBAHUA.

Co3ianue MHOTOYPOBHEBBIX UEPAPXUIT HACIEAOBAHUS 3HAYUTENBHO MOBBIIIAET YUCIO
omun6ok (Basili, Briand, and Melo, 1996). ToT, KTO 3aHUMAJICS OTIa/IKOM CJIOKHOHM Hepap-
XHUU HACTEOBAHUA, 3HAET IPUUYUHY 3TOrO. MHOTOYPOBHEBBIE UEPAPXUH MOBBIMIAIOT
CIIOKHOCTD, UTO AUAMETPAIBLHO IPOTHUBOIMOIOKHO LN HACIEAOBAHUA. [IOMHUATE TIPO
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Inasubiii Texuuyeckuil MMneparus U yOeAUTECh, YTO Bbl UCIOJIb3YETE HACIECJOBAHUE,
4TOOBI U30€KATb AyONUPOBAHUA KOAA Y MUHUMUSUPOBAIND CILONCHOCIIb.

IIpeonouumaiime norumopghuim, a e KPYnHOMACUIMAOHYIO BPOGEPKY MUNOE
Hannuue B Kojie GOJIBIIOIO YHUCIA GJIOKOB Case MOXKET YKA3bIBATH HA TO, YTO IIPOIPAM-
My JIy4iiie 6bUIO ObI CIPOEKTHPOBATH, UCIIOIb3YsS HACIEAOBAHUE, XOTA 3TO BEPHO HE
Bcerza. Bor KIaccH4yeckuil NpUMep KoJa, IPHU3BIBAIONIEIO K HCIIOIb30BAHHUIO Hoee
06’BEKTHO-OPUEHTHUPOBAHHOI'O MO/IX0/12:

Mpumep Koaa, KOTopbIi cnefoBano 6bl 3aMEeHUTb
BbI30BOM nonumopchHoro metoga (C++)

switch ( shape.type ) {
case Shape_Circle:
shape.DrawCircle();
break;
case Shape_Square:
shape.DrawSquare();
break;

}

3necwy Meroabl shape.DrawCircle() v shape.DrawSquare() ClefyeT 3aMEHUTb HA €IWH-
CTBEHHBIA MeTo[, shape.Draw(), NOALEPKUBAIOINUN PUCOBAHUE U OKPYXHOCTEH, U
[IPAMOYI'OJIBHUKOB.

C 1pyroit CTOpOHBI, MHOIIA GJIOKH Cdse CIyXKaT JUIs PA3/IeICHUS TO-HACTOSIIEMY Pa3-
HBIX BUJIOB OOBEKTOB MM (DOPM NOBEJCHUS. TaK, CleAyIomuil (hparMeHT BIIOJTHE yMe-
CTEH B OOG'BEKTHO-OPUEHTHPOBAHHOI IIPOTPaAMME:

Mpumep Kopaa, KOTOPbIIA, NOXanyi, He cnegyeT 3aMeHdTb
BbI30BOM nonumopchHoro metopa (C++)

switch ( ui.Command() ) {

case Command_OpenFile:
OpenFile();
break;

case Command_Print:
Print();
break;

case Command_Save:
Save();
break;

case Command_Exit:
ShutDown();
break;

}

B 1aHHOM Cllygae MOXKHO ObLIO OBl CO3/1aTh GA30BbII KIACC U YHACAELOBATh OT HETO PsijL
IIPOU3BOJHBIX KJIACCOB, BBIIOJHAIOMUX KAKAYIO KOMAHAY IIPU IOMOIIU OJIUMOP(HO-
ro meropa DoCommand() (kak B madnone Komanna). Ho B mOf0OHONI NPOCTON CUTYA-
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LMK 3TO HEYMECTHO: UM MeToaa DoCommand() 6bl10 6bl HACTOIbKO TYMAHHBIM, 4TO
IOYTH YTPATHIO Obl BCAKUI CMBICH, TOIJA KaK OJIOKU cdse JOBOJIbHO UMH(POPMATHUBHLL

Henaiime éce oannsvle 3aKpoimoimu, a He 3auuueHnoimy Kak rosopur pxourya
biox, «HacieJoBaHue HAPYIIAET UHKANCYIAIUIo» (Bloch, 2001). Beinonnas Hacneno-
BAHUE OT KJIACC4, BBl MOJIyYd€TE NPUBWIETHPOBAHHBIN JAOCTYI K €TO 3aIIUIEHHBIM
METO/IAM U JJAHHBIM. ECJIM IPOM3BOJHOMY KJIACCY HA CAMOM JI€JIE HY’KEH JIOCTYI K aT-
pubyTaM 6a30BOIO KJIACCA, BKIIOYUTE B OA30BbIN KIACC 3AIUICHHBIEC METOABI JOCTYIIA.

MHoXecTBeHHOe HacnepoBaHue

HacnenoBanyue — MOIIHBIN H... JOBOJBHO ONACHBIM MUHCTPYMEHT.

B HEKOTOPOM CMBICIIE HACIE/JOBAHUE ITOXOKE HA IICMTHYIO IIHIIY:
IIpU COOJIIOJICHUU MEP IIPEJOCTOPOKHOCTH OHO MOKET ObIThH
HEBEPOSITHO IIOJIC3HBIM, HO IIPU HEYMEIOM OOPANECHUH ITOCIC/-

C MHOXECTBEHHbIM Hacnef0BaHu-
eM B C++ CBSA3aH OAMH HEOCnopu-
MbIA DaKT: OHO OTKPbIBAET SLINK
MaHgopsbl, NOMHbIA NPo6nem, Ko-

CTBUS MOTYT OKa3aThCSA OYEHb M OUEHb CEPbE3HBIMHU. VIR PIEI) HEROETHEE) )l

€ANHNYHOM HacnenoBaHuu.
Ecnu nHacnenoBanue — 1iernHas I1aIa, TO MHOXECTBEHHOC HaA-

CIIEIOBAHUE — 3TO CTAPUHHAS I[CITHAS MUIA C 6APAXIIITUM
MOTOPOM, HE UMEIOMAs MIPEJOXPAHUTENEH U HE ITOJ/IEPKUBA-
IOI[AsT ABTOMATHYECKOI'O OTKIIOUEHUSL. THOT/IA TAKOM MHCTPYMEHT MOXET ITPUTO/TUTh-
Cs1, HO GOJIBIIYIO YACTh BPEMEHU €T'0 JIYYIIE XPAHUTD B FAPAXKE MOJ] 3AMKOM.

HekoTophIe 9KCIEPTHI PEKOMEHYIOT IMUPOKOE IPUMEHEHNE MHOKECTBEHHOT'O HACIE-
jgosanuda (Meyer, 1997), HO IO ONIBITY MOI'Y CK434Th, YTO OHO IOJIE3HO IVIABHBIM OOpa-
30M TOJIBKO IPU CO3/IAHUH «MUKCHHOB» — IIPOCTHIX KIdCCOB, O3BOJIAIOMNX JOOABUTD
pAL CBOMCTB B JIPYTOM KIaCC. MUKCHHBI HA3bIBAIOTCA TAK MOTOMY, YTO OHH IO3BOJIAIOT
«[IOIMEMIATD (MiX in)» CBOMCTBA B IPOU3BO/IHBIE KJIACCHL. MUKCUHAMU MOTYT OBITH KJIACCHI
Bpoje Displayable, Persistent, Serializable nnn Sortable. MUKCUHBI IIOYTU BCETJA SIBJIS-
I0TCA AOCTPAKTHBIMHM U HE MOJAEPKUBAIOT CO3/IaHUA IK3EMIUIAPOB HE3ABUCUMO OT
JPYTUX OOBEKTOB.

MuKCHUHBI TPEOYIOT MHOXKECTBEHHOI'O HACAEAOBAHUS, HO IIOKA BCE MUKCHHBI II0-HACTO-
SIEMY HE3ABUCHUMBL IDYT OT APYI'd, BBl MOKETE HE OOSATHCS KJIACCUYECKOHN IIPOOIEME,
CBSI3AHHOI C POMOOBUJHON CXEMOU HACAEAOBAHUA. KpoMe TOro, «0ObEUHSS> ATPU-
OyTBl, OHU JEIAI0T IIPOEKT CUCTEMBI IIOHATHEE. [IpOrpaMMUCTy Jierde pa3odpaThes C
OOBEKTOM, UCIIOIb3YIOIUM MUKCUHEL Displayable n Persistent, a He 11 601ee KOHKPET-
HBIX METOJOB, KOTOPBIE TOHAZOOWIUCH OBl U1 PEUIN3ALUHN 3TUX JIBYX CBOMCTB B IIPO-
TUBHOM CJIyJde.

IToxoxe, pazpaboTyuku Java u Visual Basic noHUMaIM EHHOCTb MUKCUHOB, PA3PELINB
MHOXXECTBEHHOE HACIEAOBAHUE MHTEP(ENCOB, HO TOIBKO €JUHUYHOE HACICLOBAHUE
KJIACCOB. CH++ MOJJIEPKUBAET MHOKECTBEHHOE HAC/IEJOBAHUE U MHTEP(HENCOB, U pea-
au3anu. VCIob3ynTe MHOXKECTBEHHOE HACIECLOBAHUE, TOIbKO THIATEIbHO PACCMOT-
PEB BCE AJIBIEPHATUBHBIE BADUAHTBL U [IPOAHAIU3UPOBAB BJIUAHUE BBIOPAHHOIO IOJ-
XOJa HA CJIOKHOCTb U IMOHATHOCTb CUCTEMBL

I'quemy npaBun HacnepoBaHUA Tak MHOro?

B aTrOM paszgesne O6bUIM ONKUCAHBI MHOTUE IIPABWIA U30ABICHUA OT IIPOOIEM,
CBA3AHHBIX C HACJIENOBAHUEM. BCe 3TU MpaBuiIa MojpasyMeBaloT, 4ToO Hac/le-
008aHUe UACINO NPOMUBOPEHUIN 2NACHOM) TMEXHUHECKOM) UMNEPAIMUB) NPODAM-

D
Py
@I M,

N

Ckott Meviepc
(Scott Meyers)
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MUPOBAHUSA — YNPAGICHUIO CIONCHOCTIbIO. Pagy yIIPABIEHUSA CIOKHOCTBIO OTHOCUTECH K
HACJIEJOBAHUIO C MO03PEHUEM. BOT KaK HCIIONBb30BATh HACICAOBAHUE U BKIIOUCHUE:

B €C/IM HECKOJIBKO KJIACCOB UMEIOT OOIIUE JJAHHBIE, HO HE (POp-
MBI [TIOBE/ICHUS, CO3JJANTE OOLINI O6'BEKT, KOTOPBIH MOKHO OBLIO
TexHndecknit lvnepatus Paspa-  OP! BKJIIOUHTDH BO BCE 9TH KIIACCHI

6otk MO: ynpasnexue cnoxHo- M  €CJIM HECKOJIBKO KJIACCOB UMEIOT OOIMe (hOPMBI TOBE/ICHUS,

MepekpectHas ccbinka O meTofax
B 06LUEM CM. rnasy 7.

CTbio» pasfena 5.2. HO HE JAHHBIE, C/IETANTE STH KIACCHI TPOU3BOHBIMU OT OBOIIETO

6a30BOI'0 KJIACC4, ONPEIESIONIErO OOLIIUE METO/IBI;

B cCIU HECKOTBKO KITACCOB UMEIOT OOIIUE JaHHBIE U (DOPMBI TTIOBEJICHUS, CJICTANUTE 3TH
KJIACCHI TIPOU3BO/IHBIMHU OT OOIIEro 6a30BOI0 KJ1ACCa, ONIPE/IEIAIONEro O0uue gaH-
HBIC 11 MCTO/JBI,

H HCIOJB3YUTE HACAEJOBAHUE, ECIN XOTHUTE, YTOOBI UHTEPGENC ONpEeIsIcsa 0a30-
BBIM KJIACCOM, U BKJIIOYEHUE, €CIM XOTHUTE CAMU KOHTPOJIUPOBATh UHTEPGEIC.

MeToabl-4neHbl U faHHbIe-YNEHbI

Hrke 5 1210 HECKOJIBKO COBETOB ITO 3(P(PEKTUBHON PEATUZAITIN
METO/IOB-WIEHOB M JJAHHBIX-YJIEHOB.

Bxmouaiime 6 KIACC KAK MONCHO MeHbuUie Memooos
B ognom mccnenosanun nporpamm Ha C++ ObIO OOHAPYKEHO, YTO OONBIIEMY YHUCTY
METO/IOB B PACYETE HA OJJUH KIACC COOTBETCTBYET OOJblIee YN0 U3bsaHOB (Basili, Briand,
and Melo, 1996). OJHAKO BaKHEE OKAZINCH APYrUe KOHKYPUPYIONIHE (PAKTOPHL, B TOM
YHCJIE MHOTOYPOBHEBBIE HEPAPXUN HACIEJOBAHNSA, OOJIBIIOE YUCIO METO/IOB, BBI3bIBA-
€MBIX U3 KIdCCd, U CUIbHOE CONPSKEHUE MEXKY KiIaccaMi. Pa3pabaTeiBas K1acc, CTpe-
MUTECH K ONTUMAJIBHOMY COOTBETCTBUIO MEXKAY 3TUMH (DAKTOPAMHU U MUHHUMAJTbHBIM
YHCJIOM METOJIOB.

Bnoxupyiime Hea6HO czeHePUPO8anHble memoodvt U onepamopsvt, KOmopsvie 6amn
He HYXHCHbL VIHOIZIA HEKOTOPBIE BO3MOXKHOCTH, TAKUE KAK CO3[JAHUE OO'bEKTA WIU IIPU-
CBAMBAHUE, LIETIE€COOOPA3ZHO OJOKUPOBATH. BaM MOXKET IOKA34TbCS, YTO CAENATH 3TO
HEBO3MOKHO, IIOTOMY YTO KOMIWIATOP T'€HEPUPYET ITU ONEPAIUN ABTOMATHYECKU.
OJIHAKO BBl MOXKETE 3aNPETUTh UX MCIOJIB30BAHUE B KIMEHTCKOM KO/, OObSIBHUB KOH-
CTPYKTOP, ONEPATOP NPUCBANUBAHUA WIN JIPYIOU METOJ WU ONIEPATOP KaAK private.
(CozfaHHuE 3aKPBITOI'O KOHCTPYKTOPA — CTAHJAPTHBIM CIIOCOO OIpENE/ICHUs KIaCcca-
OJIMHOYKH, O YEM CM. HIKE.)

Munumu3upyiime uucio PAasHslx Memooos, 8vi3bléaemutx Kiaccom OIHO UCCIIE-
JIOBAaHHME TOKA3aJI0, YTO YHUCJIO AEPEKTOB B KOJE KIACCA CTATUCTUYECKU KOPPETUPYET
C OBIIUM YHUCIIOM METOJIOB, BbI3bIBAEMbIX KiIaccoM (Basili, Briand, and Melo, 1996). To
JK€ MCCJIEJJOBAHUE TTOKA3AJI0, YTO YUCJIO JIE(DEKTOB B KOJE KJIACCA MOBBIMACTCA U NPHU
YBEIUYEHUN YHCJIA UCIIONb3YEMBIX B HEM KJIACCOB. DTHU KOHIIEMIIUM MHOI/[A HA3bIBAIOT
«KO3(P(PUIIUEHTOM PA3BETBICHUS IO BLIXOAY (fan out)».

H36ezaiime onocpedo8anuslx 661306068 Mem0OO08 Opyzux Kaaccog Herocpes-
CTBEHHBIC CBA3U JOBOJIBHO ONACHBI OIOCPEAOBAHHBIC CBA3H, TAKUE KAK dccount.Con-
tactPerson() .DaytimeContactinfo().PboneNumber(), OlIaCHBI €11e 60JIbLIE. B CBA3U C 3TUM
yuensle copmynuposanu «IIpasuino Jemerpnl (Law of Demeter)» (Lieberherr and
Holland, 1989), koTopoe rnacut, 4To OObEKT A MOXKET BbI3bIBATD JIIOOBIE U3 COOCTBEH-
HBIX MeTO/IOB. Ecti oH coszpaeT O6'beKT B, OH MOKET BBI3bIBATD JIIOOBIE METOIbI OO'BEKTA
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B, HO eMy He CIeAyeT BbI3bIBATb METO/bI OOBEKTOB, BO3BPALla-
eMbIx O6beKTOM B. B Hamem cilydae 3TO O3HAYAET, YTO BBI3OB
account.ContactPerson() TpUueMIIeM, OFHAKO BBI30BA ACCOUNL.-
ContactPerson() DaytimeContactinfo() cneioBaro Obl U306€XKATb.

DTO yNPOIIEHHOE OOBACHEHHUE — MOJIPOOHEE CM. B KHUTAX, YKa-
3dHHBIX B KOHIIE IJI4BbL

Booouwe munumusupyiime compyonuuecmeo Knacca c opy-
2umu knaccamu CTapanTeCh CBECTU K MUHUMYMY BCE CIIEAY-
IOIME MOKA3ATENHN:

H 4UHCIO BUAOB CO3[ABAEMBIX OOBEKTOB;

JlononHuTenbHble ceBepeHus Xo-
powee o6cyxaeHne «Mpasuna
[lemeTpbl» CM. B KHUrax «Pragma-
tic Programmer» (Hunt and Tho-
mas, 2000), «Applying UML and
Patterns» (Larman, 2001) u «Fun-
damentals of Object-Oriented De-
sign in UML» (Page-Jones, 2000).

H YUOIO HEMOCPEACTBEHHO BBI3BIBAEMBIX METOJIOB CO3/JAHHBIX OO'BEKTOB;

H YUCJIO BBI30BOB METOJOB, IPUHAJIEKANUX OO'BEKTAM, BO3BPAIIEHHBIM JJPYIUMHU

CO3/JAaHHBIMU OO'bEKTAMMU.

KoHcTpyKTOpbDI

COBETBI IO UCIOJIB30BAHUIO KOHCTPYKTOPOB ITOYTH HE 3ABUCAT OT A3BIKA (IO KPAUHEN
Mepe 31O Kacaercs C++, Java u Visual Basic). C JecTpyKTOpaMu CBSI3AHO OOJIbIIE Pa3-
JIMYUN — CM. MATE€PUAJIBL, YKA3AHHbBIE B pasjese «/JOIONIHUTENIbHBIE PECYPChI».

Huuwuanusupyiime no mepe 603MONICHOCINU 6Ce OAHHbBLE-UNEHbL 60 6CEX KOH-
cmpyxsmopax VIHUIINAIN3AIMHUS BCEX JAHHBIX-WICHOB BO BCEX KOHCTPYKTOPAX — MPO-

CTOM MpUEM 3AMUTHOTO MPOrPAMMHPOBAHIIL

Co3oagsaiime Kiaccol-OOUHOUKU C HOMOWBIO 3AKPbIMO20
Koucmpykmopa Eciay Bbl XOTUTE ONPEACIUTD KIACC, IIO3BO-
JIIIOIIUH CO3/1aTh TOJIBKO OJUH OOBEKT, CKPONUTE BCE KOHCTPYK-
TOPBI KJIACCA U CO3JAUTE CTATUYECKUN MeTO] Getlnstance(), ipe-
JOCTABJIAIOMUI JOCTYII K €JUHCTBCHHOMY 3K3EMILLIPY KIACCa:

Mpumep co3paHus Knacca-o0UHOYKM C NOMOLLbH)
3aKpbITOro KOHETpyKTOpa (Java)

public class MaxId {
// KOHCTPYKTOPH W [AECTPYKTOPH

3aKpbITbI KOHCTPYKTOP.
|; private MaxId() {

}

// OTKpbITHie MEeTOombl

JlononuutensHble cBefeHns AHa-
NOTUYHBIN KO, HanWUCaHHbIA Ha
C++, 6bIn 6bl 04eHb MOX0X. Mog-
po6Hee cm. pasaen 26 kHuru «More
Effective C++» (Meyers, 1998).

I;OTKprTbIVI MeTOoZ, NMPejoCTaBNAWMA JOCTYN K eJUHCTBEHHOMY 3K3eMNapy Kacca.

public static MaxId GetInstance() {
return m_instance;

}

// 3aKpbiTble HNeHbl
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|;EJ1I/IHCTBBHHbIl7I dK3eMnnap Knacca.

private static final MaxId m_instance = new MaxId();

3aKpPBITHIIT KOHCTPYKTOP BBI3BIBACTCS TOJIBKO IIPY MHUITUATU3ALNN CTATUYECKOI'O OO'bEK-
Ta m_instance. 111 0O6paLEHNs K KIACCY-OJUHOUKE Maxld HYyKHO IIPOCTO BbI3BATb METOJ,
Maxld.Getlnstance().

Echu comnesaemecs, 6binOMHAINME NOJHOE KORUPOBanue, a He ozZPpanuueHnoe
OJIHUM M3 IJIABHBIX ACIIEKTOB PabOThI CO CIOXKHBIMU OOBEKTAMU SIBJISETCS BBIOOP TUIIA
UX KOIMPOBAHMS: MTOJHOI'O WU OrpaHUYeHHOoro. [TonHasa konusa (deep copy) — 310
IIOYJICHHAS KONUS /TaHHBIX-WIEHOB OO'bEKTA; OrpaHnueHHas konusg (shallow copy)
OOBIYHO IPOCTO YKA3BIBAET WIM CCHUIAETCA HA MCXO/AHBINA OOBEKT, XOTS KOHKPETHbIC
3HAYEHUS «IIOJTHOTO» U «OI'PAHMYEHHOI'0» KOIIUPOBAHUSA MOTYT Pa3InyaTbCs.

MOTHBOM CO3/1aHUS OI'PAHUYEHHBIX KOMHUHU OOBIYHO OBIBAET IOBBIIIEHUE OBICTPOJEH-
CTBUA NIPOrpaMMbl. OJJHAKO CO3/1aHUE HECKOJBKUX KONUI KPYHHBIX OOBEKTOB PENKO
IIPUBO/IUT K 3AMETHOMY CHIKEHHIO OBICTPOJICHUCTBHSA, XOTS M BBIIVIAIUT 3CTETUYECKU
HEIPHUBJIEKATENbHO. [T0JIHOE KONUPOBAHUE HEKOTOPHIX OOBEKTOB JICHCTBUTEIBHO MO-
JKET CHIKATb OBICTPOJIEUCTBUE, HO IPOTPAMMUCTBI OOBIYHO OYE€Hb IUIOXO OIPEJEs-
10T, KAKOU KOJ| BBI3BIBAET NMPOOIEMBI (CM. I71aBy 25). [TOBBIIEHUE CIOKHOCTH €/]Ba JIN
MO’KHO OIPaB/JaTh COMHUTEIBbHBIM YJIYUIIEHUEM OBICTPO/ICHCTBHS KO/A, IIOTOMY, €CIN
HE JIOKa3aHO OOPATHOE, JIYUIIE BBIIOJIHATD IIOJHOE KOIUPOBAHUE.

[TonHBIE KONHUM JIErYE B PEAIU3ANUU U CONPOBOXKACHUU, YEM OrpaHUYEHHBIC. [Ipu
OrPAHUYEHHOM KOIMPOBAHUM HYKHO HATIUCATh HE TOJIBKO CIEITUPUIECKUH /151 O6'bEKTA
KO/JI, HO M KO/l TIO/ICUETA CCBhUIOK, 6E30MIACHOIO CPABHEHUS OOBEKTOB, UX OE30IIACHOIO
VHUYTOKEHUS U T. [I. TAKOM KO/l MOXKET O6BITh HCTOUHHUKOM OIIHUOOK, II03TOMY 6€3 BEC-
KOHM IPUYUHBI CO3/IaBATh €I'O HE CJICAYET.

Eciu BBl HAXO/IUTE, YTO BAM BCE-TAKU HY)KHO OI'PAHMYEHHOE KONMMPOBAHUE, IPEKPAC-
HOE OOCYKJEHHE 3TOTO NOAXO0/a B KOHTEKCTe C++ cM. B pazjene 29 kHuru CKoTTa
Meitepca «More Effective C++» (Meyers, 1996). B kaure Maprtuna ®aynepa «Refactoring»
(Fowler, 1999) onucpIBaIOTCA CIEUUMUIECKUE NEHCTBUA, HYKHBIE /I IIPE0Opa3oBa-
HUs OTPAHUYEHHBIX KONMH B MOJHBIE U HA000POT [Paynep HA3BIBAET UX OOBEKTAMU-
ccbulkamu (reference objects) n oObeKraMu-3HadYeHUAMU (value objects)].

6.4. PasyMHble NpU4nHbI CO3aHNsA KNaccoB

Ecnm BBI BepuTe BCEMY, YTO YUTACTE, Y BAC MOIJIO CJIOKHTBCS
MepekpecTHas ccbinka MpuynHbI . . .
CO30HMS KIACCOB U METOR0B BO BIICYATIICHUE, YTO €AMHCTBCHHASA IIPUYUHA CO3/JaHUsA KIacca
MHOFOM rnepekpbiBaiotcs (cm.  MOJEIMPOBAHME 0OBbEKTOB peanbHOIro Mupa. Ha camom jiene ato
pasgen 7.1). BECbMA JAJIEKO OT UCTUHBL CIIMCOK PA3yMHBIX IIPUYUH CO37a-
HUS KJIACCa IIPUBCACH HIXKE.

Mepexpecthas ccoinka 06 WieH-  prooenupoeanue oGsexmoe pearsnozo mupa TlycTs MOJE-
TUMKaumm 06bEKTOB peanbHoro

JMPOBAHUE OGBEKTOB PEAJBLHOIO MUPA — HE €IUHCTBEHHAS
mupa cM. noapasaen «Onpeaenu-
Te 06beKTHI peanbHoro mupas  TIPHUMMHA COZIAHMS KIACCA, HO OT 3TOTO OHA HE CTAHOBHTCH

pasgena 5.3. MeHee xopoierit! Co3/1aiTe KIacc s KAKI0I0 OObEKTa PEalb-
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HOT'O MHpPa, MOJEIUPYEMOTO Ballei MporpaMMoit. [TIoMecTuTe HyKHBIE OOBEKTY AaH-
HBIE€ B KJIACC M CO3/1aUTE CEPBUCHBIE METO/BI, MOJEIUPYIONNE TOBEAEHUE OOBEKTA.
[TpuMepsI TOJOGHOIO MOJETUPOBAHUA CM. B pazzene 6.1

Mooenuposanue adbcmpaxmusix 00seKmoe [Ipyroii pa3yMHON MPUIHHON CO3/a-
HMS KJIACCA ABJIAETCA MOJETUPOBAHUE AOCMPAKmI020 006exma — OObEKTA, KOTOPBIA
HE CYHIECTBYET B PEATTBHOM MUPE, HO ABIAETCA A0CTPAKIIUEI JPYTUX KOHKPETHBIX OOBEK-
TOB. IIPEKPACHBIN IPUMEP — KIACCUYECKUIT 0ObeKT Shape (dpurypa). O6bvekTsl Circle
(OKpYKHOCTD) U Square (IPAMOYI'OJIbHUK) CYHIECTBYIOT HA CAMOM JIEJIE, TOIJA KAK KIacc
Shape — 310 a6CTPaAKIMA KOHKPETHBIX (PUIYP.

B Mupe nporpaMMUpPOBAHUSA PESKO BCTPEYAIOTCA TOTOBBIE A0CTPAKIIUU BPOJE Shape, 13-
34 YETO MOUCK SICHBIX aO6CTPAKINN YCIOXKHAETCA. [Ipo1iece nspnedenns abCTpakiuni us
Pa3HOO6pA3Us CYMHOCTECH PEAJBHOIO MUPA HEJCTEPMUHHUPOBAH, U (POPMUPOBAHUC
A0CTPAKIIMIT MOKET OBITh OCHOBAHO HA PA3HBIX IIPUHINNAX. EC/iM Obl HAM HE ObLIN U3-
BECTHBI OKPY’KHOCTH, TIPAMOYTOJIbHUKH, TPEYTOIBHUKH U IPYIHE r€OMETPUYECKUe (Pu-
T'YPBI, MBI MOIJIA OBl IPUUTUA B UTOTE K H6OIEE HEOOBIYHBIM (PUI'YPAM, TAKHUM KaK «Kaba-
YOK», «OpIOKBa» U «JIOHTHAK ALTEK». HaXOX/IE€HNE a/IEKBATHBIX a6CTPAKTHBIX OOBEKTOB
— OJIHA U3 IVIABHBIX IIPOOGJIEM OOBEKTHO-OPUEHTUPOBAHHOTO MPOEKTUPOBAHMUA.

Crudicenue cnroxcnocmu CHIKEHUE CIOKHOCTH — CaMasd BAKHAA IIPUYN-
S Ha cospanus wiacca. Cosnaiite KIace s COKPBITHST HH(OPMATINH, YTOOBI O
= HEN MOXKHO ObUIO HE AyMaThb. KOHEYHO, BAM NPHUAETCA AYMATbh O HEW NIpHU
HAITHMCAHUHN KJIACCA, HO IIOCTE TOTO BBl CMOXETE 3a6BITh O ACTANAX U HCIOIb30BATh
KJIACC, HE 3HAA O €ro BHYTPEHHEN paboTe. JJpyrue MpUIHUHBl CO3AHUA KJIACCOB —
MUHHUMH3AITHA 00BEMA KOZA, O6JIErYeHHEe COITPOBOXKACHUSA ITPOTPAMMBI M CHIKEHUE
YHUCId OMIMOOK — TOXKE XOPOIIH, HO 6€3 a0CTPArupyomleil CUIbl KIACCOB CJIOKHbBIC
HPOIPAMMBL OBLIO 6Bl HEBO3MOKHO OXBATUTH YMOM.

H3onauua croxcnocmu  Kaxk O6bl HU IPOSBIAIACH CJIOKHOCTE — B (DOPME 3aIyTaH-
HBIX QJITOPUTMOB, KPYIIHBIX HA0OPOB JAAHHBIX, 3AMbICJIOBATBIX IIPOTOKOJIOB KOMMYHU-
KallUH, — OHA SBJIACTCS HCTOUHUKOM OMIMOOK. [Ipy BOSHUKHOBEHUH OLUIHMOKU €€ OyeT
HPOIIE HANTH, €CJIM OHA OYJET JIOKUIM30BAHA B KIACCE, 4 HE PACIPEJEICHA 10 BCEMY
xony. M3meHeHuUsl, OOYCIIOBJICHHBIE UCIIPABICHUEM OIIUOKU, HE IIOBIUAIOT HA OCTANb-
HOI KOJI, IOTOMY YTO BaM IIPUJETCS UCIPABUTD TOJIBKO OJUH K1accC. Ecu Bel Haijere
6osee a(PPEKTUBHBINA, IIPOCTON WIN HAJEKHBIN AITOPUTM, UM OYJET JIErYe 3AMCHUTD
CTapbld AJIIOPUTM, U30JIMPOBAHHBIIN B KIacce. Bo BpeMs pa3paboTKu BaM OYAET HPO-
e IoNnpo6OBATh HECKOIBKO BAPUAHTOB IIPOEKTUPOBAHUSA U BBIOPATb HAWIYYIIHH.

Coxpoimue oemaneil pearudavuu Eine oHA TPEKPACHAS TPUYNHA CO3/IAHUS KJIACCA
— COKPBITHE JICTATIEH PEANU3ALUHN, U TAKUX CJIOKHBIX, KAK MYJIPEHBIN CIIOCOO JJOCTyNna
K B/, 1 CTOJIb GAHAIBHBIX, KAK OT/IEIbHBIN 3JIEMEHT JJTAHHBIX, XPAHUMBIH B (pOpME YHC-
JIa WIN CTPOKHU.

Ozpanuuenue eruanua udmenenusi V3011pyinte 001aCTH BEPOATHBIX U3MEHEHUIA,
4TOOB! BJIUAHUE U3MCHCHUI OTPAHUYUBAIOCH IIPEJEIAMU OJHOIO MIW HECKOJIBKUX
KJ1aCCOB. [IpOEKTUPYIATE NPUIOKEHUE TAK, YTOOBI OOJACTU BEPOSATHBIX U3MEHEHUN
MOJKHO ObUIO M3MEHHUTb C MAKCUMAJIbHOU JIETKOCTBIO. B 4MCI0 061aCTEd BEPOATHBIX
U3MEHEHUN BXOJAT 3aBUCUMOCTH OT OOOPYLOBAHUS, IOJCUCTEMA BBOAA/BbIBOJA, CJIOXK-
HbIE€ THUIIBI JAHHBIX U OU3HEC-IpaBuiad. HEKOTOpBIE 4aCTbhle UCTOYHUKU U3MEHEHUI
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OMNHUCAHBI B TOfipasiene «CKPBIBANTE CEKPETHI (K BOIIPOCY O COKPLITUN HH(MOPMAITUN)»

pasaena 5.3.

MepekpectHas ccbinka O npo6re-
Max, CBA3aHHbIX C rM06anbHbIMMN
JaHHbIMK, cM. pasgen 13.3.

Cokpoimue 2100a1bHbLX OAHHBbLX VICTIONB3YA TI0OATBHBIE
JJAHHBIE, BBl MOYKETE CKPBITD AETAIN UX PEAIU3ALNU 34 UHTEP-
dericom knacca. O6paIieHue K INI06IbHBIM JAHHBIM Y€pPE3 Me-

TOJIBI JOCTYIIA UMEET PsiJ] IPEUMYIIECTB B CPDABHCHUH C UX HE-
MIOCPE/ICTBEHHBIM HUCIIOIB30BAHUEM. BbI MOKETE MEHSTH CTPYKTYPY /IAHHBIX, HE U3ME-
HsIs1 IPOIPAMMY. Bl MOXKETE CIIEAUTD 32 OCTYIIOM K JIaHHBIM. Kpome Toro, ncronb3o-
BAHME METOJIOB JIOCTYIA MOJTAJIKUBACT K PA3MBIIUICHUAM O TOM, HA CAMOM JIH JIeJIC
JIJAHHBIC VIOOAIBHBIL, YACTO OKA3BbIBACTCS, YTO «ITIOOATBHBIC JIAHHBIC» HA CAMOM JICTIC
SIBJISIIOTCS TPOCTO JIAHHBIMK KaKOT'O-TO OO'bEKTA.

Ynpowenue nepedauu napamempos 6 memoos: EcCiu Bbl IIEPEAACTE OJUH NApa-
METP B HECKOJBKO METOJOB, TO MOXKET YKa3bIBATh Ha HEOOXOAUMOCTb OOBENUHEHNS
3THUX METOJIOB B KJIACC, YTOOBI OHU MOIJIA UCIIONB30BATh IAPAMETP KAK JJAHHBIE OOBEKTA.
VIpoueHue nepeiauu NapaMeTpoB B METOJBI CAMO IO cebe He 1eb, HO Mepeada
KPYITHBIX O6'bEMOB JJAHHBIX HABOJUT HA MBICJIb, UTO APYyTrasd OPraHU3ALMA KJIACCOB MOITIA
OBl OBITb O0JIEE IPPEKTUBHOI.

Co3oanue yeHmParsHLLX MoUueK ynpaeienus VIPaBIATh

MepekpecTHasn ccbinka O COKpbI-
TUI MHOPMALMK CM. MOAPa3aen
«CKpbIBailTe CEKpeTbl (K BOMpPO-
Cy O COKPbITUN MHGOpMALMK)»

KOKIOW 3a7ja4€N B OJJTHOM MECTE — PA3yMHas Wjied. YIpasie-
HHME MOXKET IPUHUMATh Pa3Hble (POPMBL. SHAHUE YNC/IA DJIEMEH-
TOB TA0JUIBl — O/iHA (POpPMA. YIIpaBaeHUE (paiaMu, COEAUHE-

paspena 5.3. HUAMHU ¢ BJl, TPUHTEPAMU U IPYTUMH YCTPOHCTBAMU — JIPYTas.

Hcnmonp30oBaHKE OJHOT'O KJIACCA I YTEHUA U 3anicy b/l aBis-
ercs GpOPMOI LIEHTPAIU30BAHHOIO yripasiaeHus. Eciu B/l Hy:KHO OyzieT IpeoO6pa3oBaTh
B OZIHOpO,E[HbIﬁ CI)Q_IZJI WJIW JAHHBIC «B MAMATHI», U3MCHCHUWA ITPUACTCA BHCCTU TOJIBKO B
OJJUH KJIACC.

Wpesa neHTpaTu30BAHHOIO YIIPABIECHHUA MTOX0KA HA COKPBITHE MH(MOPMAIIUH, HO OHA
MMEET YHUKAIbHYIO 3BPHUCTUYECKYIO CHUIIY, TAK YTO HE 3a0yABTE JJOOABUTDL €€ B CBOU
UHCTPYMEHTAPUM.

Oonezuenue nOGMOPHO20 UCNONBIOEAHUA KOOa KoJ|, Da3OUTHIN HA I'PAMOTHO Opra-
HU30BAHHBIEC KJIACCHL, JIEI'Y€ IIOBTOPHO UCIIONb30BATh B JPYIUX IIPOIPAMMAX, YEM TOT
JK€ KOJI, IOMEUIEHHBIA B OuH 60J1€€ KPYIIHBIA KIacC. Jaxe e (pparMeHT BbI3bIBACT-
Cs1 TOJIBKO U3 OJHOI'O MECTA IIPOIPAMMBI U BIIOJIHE IIOHATEH B COCTABE OOJIEE KPYIIHO-
'O KJIACCA, IOLYMAITE, MOXKET JIM OH IIOHAJOOUTBCA B APYrok IporpaMmme. Eciu ga, crout
IIOMECTUTDb €I'0 B OTAEJIbHBIA KJIACC.

B JTa6oparopuu npoexkruposanus [1O NASA 6blId U3y4EHBI J€CATh NIPOEK-
- TOB, B KOTOPBIX SHEPIUYHO MPECIIEI0BATOCH TOBTOPHOE UCIIOIB30BAHUE KOJA
(McGarry, Waligora, and McDermott, 1989). 1 npu 00bEKTHO-, U IIpU (PYHK-
LUOHAILHO-OPUEHTHPOBAHHOM MO/IX0/IAX PA3PA60TUNKAM [IEPBOHAYATBHO HE YAATIOCh
JIOCTUYb 3TOU LEJIU, [IOTOMY YTO B IIPEIBIIYIINX IIPOEKTAX HE ObLIA CO3/IaHa IOCTATOYHAs
6a3a koja. Bnoarencrsuu npu padore Hajl (PyHKIMOHAIBHBIMU IIPOEKTAMU OKOJIO 35%
KO/Ia Y/1A7I0Ch B3STh U3 MPEIBIAYITUX IPOEKTOB. B MPOEKTAX, OCHOBAHHBIX Ha OO'BEKT-
HO-OPHUEHTHUPOBAHHOM IIOAXO/E, STOT IIOKA3aTe/b cocTaBul 70%. Ecinu Gnarogapst 3a6-
JIATOBPEMEHHOMY IUIAHUPOBAHUIO MOXKHO M306€XaTh HanucaHus 70% Kojd, I'PEX 3TUM
HE BOCIIOIb30BATHCA!
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3aMeTBTE, 4TO A/1po 1MoAX04a NASA K CO3[JaHHIO TOBTOPHO UC-
MIOJIb3YEMBIX KJIACCOB HE BKJIIOUAET «IIPOEKTUPOBAHUE IS 110-
BTOPHOT'O MCITOJIb30BaHMA». KJIaCChI, TPETEHYIONINE HA ITOBTOP-
HOE MCIOJNIb30BAHNE, ONpeeaAioT B NASA B KOHIIE IPOEKTOB.
Bce gercTBusa MO YIPOUEHUIO MOBTOPHOI'O UCHOJIb30BAHUA

MepekpectHas ccbinka O peanv-
3aUUM MUHUMANbHOTO 06bema
HE06X0ANMON (DYHKLMOHANBHOCTI
cM. noppasgen «[porpamma co-
LEPXNUT KOA, KOTOPbIA MOXET
Korfa-Hubyab  NoHapobUTHCA»

KJTACCOB BBITIOIHSIOTCS KAK CIICIIUAIBHBIN IIPOCKT B KOHIIE OC-
HOBHOT'O TPOEKTA UM KAK MIEPBBII 3Tall HOBOT'O MPOEKTA. DTOT
IIO/IXO/] TOMOTA€ET MPEAOTBPAIATD «[IO30I0Ty> — CO3/IAHHUE HE-
HY)KHO! (PYHKI[HOHAIBHOCTH, TOJIBKO IOBBINIAIONICH CJIOKHOCTD.

pasgena 24.2.

ITnanuposanue co3doanusn cemeiicmea npozpamm ECIu Bbl OKUIAETE, YTO IIPOIPAM-
MY OPUJETCA U3MEHATD, PA3YMHO U30JIMPOBATH OOIACTH MPEANOIATAEMbBIX U3MEHEHUM
B OT/ICJIbHBIX K/1ACCaX. IToc/e 9TOro Bel MOKETE M3MEHATD KJIACCHI, HE BIIMSAA HA OCTAJILHYIO
YaCTh MPOrPAMMBI, UK BOOOIIE 3AMEHUTh UX HA 40CONIOTHO HOBBIE KJIACCHL. Pa3MbIi-
JIEHHE O TOM, KAK MOXET BBIIVIAJLETD LEJI0OE€ CEMEUCTBO IIPOIPAMM, 4 HE IIPOCTO OJHA
nporpamma, — 3M@PEKTUBHBIA 3BPUCTUYECKUIA NPUHUMII IIPEABOCXUIIEHNS LIEIbIX
Kareropuit uamenenuit (Parnas, 1976).

Kak-TO s1 pyKOBOJIWJI I'PYIIIIOH, PA6OTABILEH HA/l PAZAOM IIPOTPAMM, YIIPOUIABIINX 3AK/IIO-
YEHHE JIOTOBOPOB CTPAXOBAHMUA. MBI JOJLKHBI OBUIM aIANITUPOBATD KAXK/YIO TPOIPAMMY
K OT/IENbHBIM TapHudaM, (PopMaTy OTIYETOB KOHKPETHOTO KIHUEHTA U T. J. OIHAKO MHO-
T'ME YACTU MPOTrPaMM OBIIM MOXOKH: HAIPUMED, KIACChI BBOJA JAHHBIX O MOTEHIIUAJIb-
HBIX 34KA34YMKAX, KIACChl, COXPAHABIIME NHMOPMALNIO B BJl, KJIACChI MPOCMOTPA TaPH-
¢oB U T. . MBI OPraHU30BAINA NIPOTPAMMY TaK, YTOOBI KX/ «U3MEHYUBAA> YACTh Ha-
XO/IWJIACh B OT/ENBHOM Kiaacce. CO3fiaHne NMEPBOHAYAIBHON IMPOrPAMMBI 3aHAIO TPU
MECSAIA WIX OKOJIO TOTO, HO 3aTO KOIJJa K HAM OOPAlaICs HOBBINA KIMEHT, MBI IIPOCTO
MIEPENUCHIBAIA HECKOJIBKO KJIACCOB M BKIIOYAIN UX B OCTAIBHON KOJ. HECKOMBKO AHEN
paboTel U — ByaIsd! — CHENUATN3UPOBAHHOE IIPUJIOKECHUE!

Ynaxoexa poocmeennvix onepavyuii Ecu CO3/1aHUAE KIACCa HE YJAETCI OOOCHOBATD
COKpPBITHEM UH(POPMALIUH, COBMECTHBIM JOCTYIIOM K JJAHHBIM WJIN OO€CIIEYEHUEM I'UO-
KOCTH IIPOT'PAMMBI, BBl BCE JK€ MOKETE YIIAKOBATb HAOOPHI OLEPALUil B 60JIEE OCMBIC-
JICHHBIE I'PYIIIBL, TAKUE KaK IPYIIIBI TPUTOHOMETPUYECKUX (PYHKLIUI, CTATUCTUYECKUX
(pyHKLIMI, METOJOB PabOThl CO CTPOKAMH, METOAOB MAHUIIYJIUPOBAHUSA OUTAMU, I'DA-
(pruecKux METOLOB U T. /1. Kltacc — He €MHCTBEHHOE CPEACTBO OObEJUHECHUS POJICTBEH-
HBIX OIEpalUi. B 3aBUCHMOCTH OT KOHKPETHOI'O SI3bIKA I 3TOI'O TAKKE MOXKHO UC-
[10JIb30BATDH MAKETHI, IPOCTPAHCTBA UMEH WJIN 3aI'0JIOBOYHBIC (DAIBL

Boinoanenue cneyuguuecrxozo euoa pepaxmopunza CO3LaHHE HOBBIX KIACCOB
NPEeAyCMATPUBAIOT MHOI'HE CIeHU(pUUECKUE BUIBl PePAKTOPUHIA (CM. IJ1aBy 24), Ta-
KHME KAK Pa3/JIeJIEHUE OJHOIO KJIACCA HA /1B, COKPBITHE JIEJIETATa, YJAIEHUE KIACCA-TIO-
cpesHnKa 1 (POPMUPOBAHME KIACCA-pacmupenns. CO3laHNE STUX HOBBIX KITACCOB MOXKET
OBITb MOTUBUPOBAHO CTPEMJICHUEM K JIYUIIEMY BBIIIOJHEHUIO KAKOU-INO0 334U U3
OINMCAHHBIX B JJAHHOM pa3JIerie.

Knaccbl, KOTOpbIX cnegyeT usberatb

XOTsl B IIEJIOM KJIACCHI OYEHD IIOJIE3HBI, PA6OTAS C HUMHU, BBl MOXKETE CTOJIKHYTHCS C
npo6iemamu. Hipke OIMCAHbI KIACCHI, CO3/1ABATh KOTOPBIE HE CIIEAYET.
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H36ezaiime co30anun «00iHCECMEEHHBbIX» KNACCOE 36eraiTe CO3aHus KIaCCOB,
KOTOPBIE BCE 3HAIOT U BCE MOI'YT. EC/IM KIACC U3BICKAET U 3a1A€T JAHHbBIE JPYIUX KIACCOB
C UCIIOJIb30BAHUEM METOMOB Get() n Sel() (T. €. BMENIUBAETCA B UX JI€JId M YKA3bIBAET
UM, YTO JI€/IATh), CIIPOCUTE CeOs, HE CIeyeT JIU €ro (PyHKIIMOHAIBHOCTb PEATU30BATD
B TEX KJIACCAX, 4 HE BBIIEIATh B 60KeCcTBEeHHBbIN Kinacc (Riel, 1996).

MepekpecTHan cobinka Takoi B Yempanaiime nepenesanmmuoie Kaaccobt Eciu KIacc uMeer
Knacca 06bI4HO HasbiBaloT cTpykTy-  TOJIBKO JIAHHBIE, HO HE (DOPMBI ITOBE/ICHUSL, CIPOCUTE CeO, /i
poii. O cTpykTypax cm. paspen 13.1.  CTBUTEJIBHO JIK 3TO KIACC. BO3MOXKHO, 3TOT KJIACC CIEAYET Pa3-
JKAJIOBATD, C/IEJIAB €TI0 JIAHHBIE-WIEHBI ATPUOYTAMU OFHOTO WIN

HECKOIbKUX JIPYIHUX KJIACCOB.

H36ezaiime Knaccos, umena KOMOPvLX HANOMUHAIOM 2AA20Ab: KaK NMPaBUIO,
KJIACC, UMEIOMUHI TOIBKO (POPMBI MOBEAECHUSA, HO HE JAHHBIE, HA CAMOM JIEJIE€ KIACCOM
He gapndgercd. [TogymanTe o npeBpaleHun Kuacca spoae Databaselnitialization() nnn
StringBuilder() B METOJ, KAKOI'O-HUOY/b IPYyrOro KJI4CC4.

Pe3toMe npuymnH co3pgaHusa Knacca

BoT CIMCOK pa3yMHBIX MPUYNH CO3/AHHS KIACCa:
MO/IEINPOBAHNE OG'BEKTOB PEATBHOI'O MUPA;
MO/ICINPOBAHNE AGCTPAKTHBIX OO'BEKTOB;
CHITKEHHUE CJIOKHOCTH;

M30JBIHST CIOKHOCTH;

COKPBITHE JICTATICH PEATH3ALUY;

OrPAaHMYCHUE BJIMSHUS U3MCHCHUIM;

COKPBITHE ITI00QIBHBIX JIAHHBIX;

VIIPOIIECHUE NEPEIAYH TAPAMETPOB B METO/IBI,
CO3/IaHUE [IEHTPAIBHBIX TOUYEK YIIPABICHHUS,
06JIerYeHNe TIOBTOPHOT'O HCIIOJIb30BAHUSA KO/A;
IUIAHUPOBAHUE CO3/[JAHUSI CEMEICTBA IIPOTPAMM;
YIIAKOBKA POJICTBECHHBIX OIICPAITUCH;

BBIIIOJTHEHUE CHENUMUUECKOTO BU/IA PEPAKTOPUHTA.

6.5. AcnekTbl, cneyucuyeckue ana A3bIKOB

WCITOIb30BAHUE KIIACCOB B PA3HBIX S3BIKAX MPOTPAMMUPOBAHUS UMEET MHTEPECHBIE
pasnuuusd. PacCCMOTPUM, HATPUMED, TIEPEOMPEICTCHUE METO/IA-UICHA B TIPOU3BOTHOM
KJIACCE TIPU peATU3anuy nosmmMopdusma. B Java Bce METOABI MEPEOTPEEIEMBI 1O
YMOTYAHUIO, 4 YTOOBI B IPOU3BOTHOM KITACCE METO/] HEMb3s OBUIO TIEPEOTIPE/ICINUTD, ETO
HY’KHO OOBABUTD KaK final. B C++ METO/IBI IO YMOITYAHUIO HENIEPEONPEENAEMBL YTOORI
CZEIATh METOJ, IIEPEOIPEAEIAEMBIM, €TI0 HY?KHO OOBABUTD B GA30BOM KJIACCE KaAK Virtudl.
B Visual Basic nepeornpeenseMblii METOJT JIOJKEH OBITh OOBSABIEH B 6A30BOM KJIACCE KAK
overridable, 2 B IPON3BOTHOM KJIACCE HY)KHO HCIIOIB30BATh KJIIOYEBOE CIOBO Overrides.



FMABA 6 Knacchl 153

BoT HEKOTOpPBIE JIPYTUE ACTICKTHI KJIACCOB, BO MHOI'OM 33aBHUCSIINE OT SI3bIKA:

B IIOBEJIEHUE MEPEOIIPEIETEHHBIX KOHCTPYKTOPOB U JECTPYKTOPOB B JIEPEBE HACTIE-
JIOBAHNS,

MOBE/IEHNE KOHCTPYKTOPOB U JECTPYKTOPOB MPU 0OPAGOTKE UCKITIOUCHUI;
BLKHOCTh KOHCTPYKTOPOB IO YMOJIYAHHUIO (KOHCTPYKTOPOB 6€3 API'yMEHTOB);
BPEMSI BBI30BA JICCTPYKTOPA MM METO/IA (PUHATM3AIINY;

Lle[CCOO6p213HOCTb TIepeonpeie/iCHUA BCTPOCHHBIX OIICPATOPOB A3bIKA, B TOM YHCJIC
OIICPATOPOB NPUCBAUBAHUA U CPABHCHUA,
B yIIpaBJICHUEC NAMATHIO IPU CO3AAHUMN U YHUYTOXKCHUU OO'BEKTOB WIH IIpr ux OObSIB-
JIEHUU M BBIXOJIC U3 OOJIACTU BUIUMOCTH.

[TogpOGHO 3TU BOIIPOCH! MBI PACCMATPUBATD HE OYZIEM, HO B Pasjiesie «JOIOTHUTEIbHbIC
PECYPCBI» s YKa3aJ1 HECKOJIBKO XOPOIINX KHUT, ITOCBSIICHHBIX KOHKPETHBIM SI3bIKAM.

6.6. Cnepylowmmn ypoBeHb: NaKeTbl KNaccoB

B nacrosmee Bpemsa UCIIOAB30BAHUE KIACCOB — JIYYIIUI CIIO-

MepekpecTHas ccobinka O pasnu-
€06 JOCTIDKEHUST MOJYIBHOCTH. OIHAKO MOAY/IBHOCTD — OOIHpP- 0 MEX(1y KNACCaMi 1 nakeTami
HAsl TCM4, U OHd HUKAK HC OTPAHUYUBACTCA KIACCAMHU. B TO-  ¢w. takke nmogpasgen «VposHu
CJIEIHUE ICCATHUIETUS OTPACIb pa3padborku ITO pasBUBasaCch BO  NpOEKTUpOBaHMs» pasgena 5.2.
MHOI'OM O1arofapsi YBEJIMYEHUIO arperanuid, ¢ KOTOPbIMU HaM
HNPUXOAUTCS paboTarth. [TepBon arperanueid ObUIM OIEPATOPDL, YTO IIPU CPABHEHUU C
MAIIMHHBIMUA KOMAaH/IaMH Ka3aJ10Ch B TO BPEMS OOJIBIIUM JOCTUXKEHUEM. 34TEM IIOSIBU-
JINCh METO/BL, 4 MO3JHEE NMPUIYMAHDI KIACCHI.

SIcHO, 94TO MBI MOIJIM OBl JIYYIIE€ BBIIOJHATb A0CTPAKLINIO U MHKAIICYJIALUIO, €CJIU Obl
umenu 3POEKTUBHBIEC CPEACTBA AIPEralUu I'PYIII OOBEKTOB. Java MOAACPKUBACT I1d-
KEThI, 4 A3bIK Ada MOJEPKUBAT UX YXKE ACCATH JIET HA33]]. EC/IM UCIIONb3yEMBIIT BAMU

S3bIK HE MOJACP/KUBACT IIAKETBl HEIIOCPELCTBEHHO, BBl MOXKETE CO34dTh COOCTBEHHBIC

BEPCUU MAKETOB, IIOAKPEIUB UX CTAHJAPTAMU IIPOIPAMMUPOBAHUS, TAKUMU KaK:

B KOHBEHIIMYU MMEHOBAHUS, IPOBOJAIINE PAIUIUE MEKAY KIACCAMU, KOTOPBIE MOX-
HO IIPUMEHATD BHE IIAKETA, U KIACCAMU, IIPEJHA3HAYECHHBIMM TOJIbKO I 3aKPBITO-
I'O MCIIOJIb30BAHMS,

B KOHBEHLMU UMEHOBAHUA, KOHBEHLIMHU OPTraHU3ALUHU KOAA (CTPYKTYPaA IIPOEKTA) U/IN
U T€, U APYIU€ KOHBEHLIUH, ONIPEAECIAIOIINE IPUHAIICKHOCTD KAKAOIO KIacca K TOMY
WJIA UHOMY ITAKETY;

B 1IpaBWIA, ONIPEACIIAIONINE BO3MOKHOCTD MCIIOAb30BAHUA KOHKPETHBIX ITAKETOB JIPY-
I'MMHU IIAKETAMU, B TOM YMCJIE€ BO3MOKHOCTD HAC/IEIOBAHMS, BKIIOYEHMSA WIX TOI'O U
Jpyroro.

DTO eme OJUH YJAYHBIA IPUMED PA3IUUUI MEXTY IPOIPAMMUPOBAHUEM Hd SI3bIKE U

IPOIPAMMHUPOBAHUEM € UCNOIB306AHUCM SI3bIKA (CM. pasnen 34.4).
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KOHTpOHbeIﬁ CNMNCOK: Ka4yeCTBO Knaccos

A6CTpaKTHble TUMbl JaHHbIX

http://cc2e.com/0672 O O6aymani i Bbl KNNacchl MPOrpaMMbl Kak a6CTPaKTHbIE TUMb

JaHHbIX, OLEHUB WX MHTEPEWCbl C 3TON TOYKWU 3peHuns?

MepekpecThas cebinka 10T koH-  ABCTpakKuus
TPOJIbHbIA  CMMCOK M03BOAAET (0 MMeeT NW Knacc rnaBHyto Lenb?

OMpefenuTb KaiecTBO KIaccos.
06 aTanax Co3faHus Knacca CM.
KOHTPONbHBIA cnncoK «[pouecc

Q VpaayHoe nu nMa NpUCBOEHO knaccy? OnucbiBaeT Ny OHO rnas-
Hyl0 Uenb knacca?

NPOrPaMMUPOBaHIS C NceBhoko- = dopmupyeT nn MHTEpPAIenc Knacca cornacoBaHHyto abeTpak-
LoM» B rnase 9. umn?

a

a

a
a
a
a

a

a

a
a

Q fcHo nu uHTepdenc onucbiBaeT MCNONb3oBaHWe knacca?
[ocTtaTo4yHo M abCTpakTeH UHTepdenc, Y4Tobbl Bbl MOMIM HE AyMaTb O peanu-
3aumn knacca? MoxHO nn paccMaTpuBaTh KacC Kak «4HepHbId ALWLMUK»?
[ocTato4Ho nv NOSIOH HAbop CEepBUCOB Knacca, YTobbl Apyrue Knaccbl MOrnm
He obpalaTbCs K ero BHYTPEHHUM [aHHbIM?
MckntoyeHa nu 3 knacca HepeneBaHTHas WHdopmayma?
O6gymanv nu Bbl pa3fefieHne Knacca Ha Knaccbl-KkOMMOHEHTbI? PasgeneH nu
OH Ha MakCMMmasnbHO BO3MOXHOE YMC/IO KOMMOHEHTOB?
CoxpaHseTca nv LenocTHOCTb UHTepdenca npu n3amMeHeHun knacca?

UHkancynauusa

Cpenadbl M YneHbl Knacca MUHUMAanNbHO [OCTYMHLIMU?

MN3beraet nu knacc npefoctaBneHns [OCTyna K CBOUM AaHHbIM-YnieHam?
CKpblBaeT nu Knacc aetanu peanusauum oT OPYruxX Knaccos B MakcUMManbHO
BO3MOXHOWN CTeMneHu, AOonyckaemMon A3bIkOM NPOrpaMMUpOBaHns?

MN3beraet nu knacc NPepnonoXeHNn O CBOUX KIIMEHTAxX, B TOM HYUCNE O MPou3-
BOMHbIX Knaccax?

Heszasucum nu knacc ot gpyrux knaccos? Cna6o nun OH cBA3aH?

HacnepoBaHue

Mcnonb3yeTca nu HacnefoBaHWe TONMbKO ANS MOOENMPOBAHWUA OTHOLLUEHUS «SB-
nsieTca», T. . NPUAEPXMBAKOTCA M NPOU3BOAHbIE KNAcChl MPUHLMNA NOACTaHOBKM
Jlnckos?

OnuvcaHa nv B JOKYMEHTaUMKW Knacca cTpaTervs HacnefoBaHus?

M36eratoT nvM nponsBogHble Knacchl «MnepeonpeneneHns» HenepeonpenenseMblx
MeToaoB?

[MepemelLeHbl N1 obLme nHTepdenchl, AaHHble U PopMbl NOBEOEHUSA KaK MOX-
HO GnMXe K KOpHK [depeBa HacnegoBaHua?

He cnvwkom nu MHOrO ypOBHEN BKJIHOYAKT MepapxvMn HacnepnoBaHua?

Bce nu paHHble — 4neHbl 6a30BOro Knacca caenaHbl 3aKpbiTbiIMU, a He 3allu-
LEeHHbIMK?

Opyrue Bonpocbl peanusauum

Knacc cofepXuT OKOJIO CEMW 3NIEMEHTOB AaHHbIX-4Y/IEHOB UMK MeHbLue?
MWHUManNbLHO N YUCIIO BCTPEYAILUMXCS B KNACCE HEMOCPeLCTBEHHbIX M OMo-
CPeAoBaHHbIX BbI30BOB METOAOB APYrMX Knaccos?

CBefleHo N1 K MWHUMYMY COTPYAHMYECTBO Knacca C ApyruMu Knaccamu?

Bce nu faHHble-4YneHbl UHULMANM3NpYTCs B KOHCTPYKTOpEe?
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a CﬂpoeKTMpOBaH JIn Knacc gna mcnonb3oBaHWA MONHOro, a He orpaHM4YeHHOro
KonnpoBaHWa, ecnn HeT y6e,qv1Tean017| NPU4YNHBLI CO30aHNA OrpaHNYeHHbIX Konuin?

AcnekTbl, cneuyuduyeckme ana A3blKoB
Q W3yymnu nu Bbl 0OCOGEHHOCTU PaboThl C Kraccamu, XapakTepHble Ans BblGpaH-
HOro s3blKa MPOrpPaMMUpPOBaHUS?

LlononHUTenbHbIe pecypcbl

Knaccbl B o6uiem

Meyer, Bertrand. Object-Oriented Software Construction, 2d ed. —

New York, NY: Prentice Hall PTR, 1997. B aToi1 kHure Metiep http://cc2e.com/0679
paccMaTpUBACT AOCTPAKTHBIE TUIIBL JAHHBIX U OOBSICHSET, KAK OHU

(opMHUPYIOT OCHOBY KIACCOB. B rmaBax 14—16 mogpo6GHO OGCYRIACTCS HACIEOBAHHE,
B rmase 15 Merep npuBOAUT JOBOJ, B O3y MHOXECTBEHHOI'O HAC/IEJOBAHU.

Riel, Arthur J. Object-Oriented Design Heuristics. — Reading, MA: Addison-Wesley, 1996.
DTa KHUTA BKIIOYACT MHOXKECTBO COBETOB IO YIYUIICHUIO IPOEKTUPOBAHUS, OTHOC-
mMUXCcsl 6OJIBIIEN YACTBIO K YPDOBHIO KJIACCOB. Sl M36€ral €€ HECKOJIBKO JIET, IOTOMY UTO
OHA4 KA32/14Ch CJIMIIKOM OOJIBIIOH — BOUCTUHY CAIOKHHUK 6€3 canor! OJJHAKO OCHOB-
HasA 4aCTh KHUI'M 3aHUMAET TOJBKO OKOJIO 200 crpanun,. KHura HanmucaHa JOCTYIIHBIM
U 3QHUMATEIBHBIM S3BIKOM, 4 €€ COLEPKAHUE CKATO U IIPAKTHUYHO.

C++

Meyers, Scott. Effective C++: 50 Specific Ways to Improve Your

Programs and Designs, 2d ed. — Reading, MA: Addison-Wesley, http://cc2e.com/0686
1998.

Meyers, Scott. More Effective C++: 35 New Ways to Improve Your Programs and Designs.
— Reading, MA: Addison-Wesley, 1996. O6¢e kuuru Meriepca ABISIOTC KAHOHUYECKH-
MU I IPOrpaMMUCTOB Ha C++. OHU OYEHb UHTEPECHBL U IIO3BOJIAIOT IPUOOPECTHU IIy-
OOKHE 3HaHMSI HEKOTOPBIX HIOAHCOB Ct++.

Java

Bloch, Joshua. Effective Java Programming Language Guide. —

Boston, MA: Addison-Wesley, 2001. B kaure B1oxa MOKHO HAHTH http://cc2e.com/0693
MHOTO MOJIE3HBIX COBETOB IO Java, a TAKXKE OMUCAHUA Oojee

006IUX OOBEKTHO-OPUEHTUPOBAHHBIX MO/IXO/I0B.

Visual Basic

Hroke ykazaHbl KHUTH, B KOTOPBIX XOPOIIO PACCMOTPEHA paboTa

C K1accamu B KonTekcre Visual Basic. http://cc2e.com/0600
Foxall, James. Practical Standards for Microsoft Visual Basic .NET.

— Redmond, WA: Microsoft Press, 2003.

Cornell, Gary, and Jonathan Morrison. Programming VB NET: A Guide for Experienced
Programmers. — Berkeley, CA: Apress, 2002.

Barwell, Fred, et al. Professional VBNET, 2d ed. — Wrox, 2002.
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Kno4yeBble MOMEHTbI

HHTepdeiic Kacca JoKeH (POPMUPOBATH COIVIACOBAHHYIO aOCTpaKLMio. MHOTHE
NPOOJIEMBI OOBSICHAIOTCSI HAPYIIEHUEM OJJHOT'O 3TOT'O IPHUHIIMIIA.

HHTepderic k1acca JOLKEH YTO-TO CKPLIBATh — OCOOCHHOCTH B3AUMOJCUCTBUS C
CUCTEMOM, ACIEKTHl IPOCKTUPOBAHUS WIH JAETAIN PEATU3ALIUU.

BriatoueHne 06bI9HO MMPEATIOYTUTECIbHEE, YEM HACICAOBAHME, €CIHU TOJBKO BbI HEC
MOJIC/IUPYETE OTHOIICHUE <«IBJIICTCS».

Hacnepopanue — MOJIE3HBIM HHCTPYMEHT, HO OHO IIOBBIIIAET CJIOKHOCTD, YTO HIPO-
TuBopeunt Inmasnomy Texuuyeckomy Mmneparusy Pazpaborku 1O, KOTOPBIM ABJIA-
€TCsl YIPABICHUE CJIOKHOCTBIO.

Kitacchl — IMIaBHOE CPEACTBO YIPABIECHUS CIOKHOCTBIO. VENIUTE UX IPOEKTUPOBA-
HHIO CTOJIbKO BPEMEHHU, CKOJIbKO HYKHO I JOCTHXKCHUA 3TOH LIE/IH.



FrMMABA 7

BbiCcOKOKa4yecTBeHHble
MeTo/Abl

CopepxaHue

7.1. PagyMHBIE IPUYUHBI CO3/IAHUA METO/IOB B ceecoam s
7.2. IIpOEKTUPOBAHME HA YPOBHE METOJOB

7.3. ViadyHble UMEHA METO/IOB

7.4. HaCKOJIbKO OO'bEMHBIM MOKET OBITh METO/?

7.5. COBETHI IO UCIOAB30BAHUIO NTAPAMETPOB METO/JOB

7.6. OTaeNbHBIE COOOPAKEHNS 110 HUCIIONb30BAHUIO (PYHKITHIA

7.7. MeTOJbI-MAKPOCHL U BCTPAUBAEMbBIC METOJbI

CBesizaHHble Tembl

B Dranbl KOHCTPYMPOBAHMA METOJOB: pazjen 9.3
B Kiaccer: tmaBsa 6

B OO6mue METOAUKU IIPOCKTUPOBAHUSL: I71aBa 5
B Apxwurekrypa [10: pasnen 3.5

B rimaBe 6 Mbl OAPOGHO PACCMOTPETH CO3JAHUE KJIACCOB. B 9TOM I71aBe Mbl OGPATUM
BHHUMAHHE HA METO/JbI U XaPAKTEPUCTUKH, OTJIUYAIOIIUE XOPOLUIME METObI OT IUVIOXUX.
Ecnu BaM XOTEJIOCh OBl CHAYAIA PA300PAThCs B BOIIPOCAX, BIUAIOIIUX HA IIPOCKTUPO-
BAHHUE METOJOB, IPOYUTANTE IVIABY 5 U IIOTOM BEPHUTECH K 3TOU Inase. Hekoropeie
BAJKHBIE ATPUOYTHI BBICOKOKAYECTBEHHBIX METOAOB OOCYKAAIOTCS TAKXKE B I1aBe 8. Eciu
BAC OOJMBIIEC UHTEPECYIOT ITAIBI CO3AAHUSA METOLOB U KIACCOB, CM. IJIaBY 9.

IIpesxzie 4yeM EPEUTH K ICTAIISAM, OIIPEJEINUM JIBA 0A30BBIX TEPMUHA. YTO TAKOE «METOJ[>?
MeTon — 3TO OT/AeIbHAS (DYHKIIUS WIN MIPOLEAYPA, BHIIOMHAIOMAS OJHY 3a7a4y. B pas-
JIMYHBIX SI3BIKAX METOBI MOTYT HA3bIBATLCS MTO-PA3HOMY, HO UX CyTh OT 3TOI'O HE MEHS-
ercs. aorzga makpocel C u C++ Takke MOJIE3HO PACCMATPUBATD KAK METOABL MHOrue
COBETHI TIO CO3/IAHUIO BBICOKOKAYECTBEHHBIX METO/IOB OTHOCSATCS U K MAKPOCAM.

YTO TAKOE BbICOKOKAMecmeerHbiti METO? Ha 3TOT BOIIPOC OTBETUTD CJIOKHEE. BOZMOXKHO,
JIy4IlI€ BCETO MPOCTO MOKA3ATh, UTO He SBJIAETCA BBICOKOKAYECTBEHHBIM METOZIOM. BOT
MIpUMEP HUZKOKAYECTBEHHOI'O METO/A:
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MpuMep HU3KOKAYECTBEHHOIO

ﬁ metopa (C++)

void HandleStuff( CORP_DATA & inputRec, int crntQtr, EMP_DATA empRec,

{

double & estimRevenue, double ytdRevenue, int screenX, int screenyY,
COLOR_TYPE & newColor, COLOR_TYPE & prevColor, StatusType & status,
int expenseType )

int 1i;
for (i =0; 1 < 100; i++ ) {

inputRec. revenue[i] = 0;
inputRec.expense[i] = corpExpense[ crntQtr ][ i 1;

}

UpdateCorpDatabase( empRec );

estimRevenue = ytdRevenue = 4.0 / (double) crntQtr;
newColor = prevColor;

status = SUCCESS;

if ( expenseType == 1 ) {

for (1 =0; 1< 12; i++)
profit[i] = revenue[i1] - expense.typel[i];
}

else 1f ( expenseType == 2 ) {

profit[i] = revenue[i] - expense.type2[i];

}

else if ( expenseType == 3 )

profit[i] = revenue[i] - expense.type3[i];

}

4ro 1yr He TaK? [TOgCKaXy: Bbl JO/DKHBI HAUTU MUHUMYM 10 HepocTaTKOB. COCTABUB
CBOU CITMCOK, CPABHUTE €TI0 C MOUM.

Heypaunoe umsa: HandleStuff() HAYEro He rOBOPUT O POJIM METOAA.

MeTo HEJIOKYMEHTUPOBAH (BOIIPOC JOKYMEHTUPOBAHMSA HE OTPDAHUYUBACTCSH OT/AE/Ib-
HBIMH METO/IAMU U OOCYXK/IA€TCA B IJIaBE 32).

Merop 1noxo popMaTupoBad. Puandeckas OpraHUu3alus KoJa IIOYTH HE JJAeT IIPEe-
CTABJICHUS O €r'0 JIOTHYECKON OpraHu3anuu. Crpareruu (popMaTUPOBAHUS UCIIONb-
3YIOTCSl HEINOCIEAOBATENBHO: CPABHUTE CTHJIM ONEPATOPOB #f C YCJIOBUAMU
expenseType == 2 u expenselype == 3 (0 POPMATUPOBAHUU CM. IJIABY 31).
Bxopnas nepemennasn inputRec BHyTPU METOJA U3MEHAETCA. ECm 9TO BXOAHAA TI€e-
PEMEHHAs1, U3MEHATD €€ HEXEIATEIBHO (B ciydae C++ ee C1e0BaIO Obl OOBSABUTD
Kak const). ECii U3MEHEHUE 3HAUCHUS IIPEYyCMOTPEHO, IEPEMEHHYIO HE CTOWIIO
Ha3BIBATD inputRec.

Merop 4uTA€T U U3MEHSAET IJIO0AIbHBIE IEPEMEHHBIE: YUTACT corpExpense u uzme-
HAET profil. B3auMOAEICTBUE 3TOIO METOLA C JPYIUMHU CJIELOBANIO Obl ClieaaTh 60-
JIC€ HCIIOCPCACTBCHHBIM, 0€3 UCHOJIB30BAHMS TTI0OATbHBIX TIEPEMCHHBIX.

Henp meroga pa3Mbita. OH MHULIMAIU3UPYET PAJ, IIEPEMEHHBIX, 3aIIUCBIBACT JAH-
Hble B BJI, BBIIIOJIHAET BBIYMCIEHUSA — BCE 3TH ACUCTBUA HE KAXKYTCS CBA3AHHBIMU
MEXKY COOOM. MeToA HOJDKEH UMETh OJHY YETKO OIPEACACHHYIO LIC/Ib.
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B MeToj He 3aIMINEH OT IIOJIyYEHMA IVIOXUX JAaHHBIX. EC/u nepeMmenHas crniQir pasHa
0, Boipaxkenue ytdRevenue * 4.0 / (double) crntQlr BbI3bIBAE€T OMMOKY AeneHus Ha 0.

B MeTo/1 UCIOJIb3YET HECKOJIBKO «Marundeckux» yuces: 100, 4.0, 12, 2 u 3 (o0 marnyec-
KHUX YHUCIaX CM. paszen 12.1).

B IlapameTpsl screenX u screenY BHYTPU METO/JA HE UCIOJb3YIOTCH.

B Ilapamerp prevColor IEPEJAETCA B METOJL HEBEPHO: OH MEPEAAECTCS IO CChUIKE (&),
HO 3HAYECHUE €My BHYTPHU METOJA HE IIPUCBAUBACTCH.

B MeToJ NPUHUMAET CJIUIIKOM MHOT'O HapaMeTpoB. Kak npasuio, 4ToObl IapaMeTPhL
MOKHO OBLJIO OXBATHUTbH YMOM, HX JIOJDKHO OBbITh HE OOJIE€ 7 — 3TOT METOJ IIPUHU-
maet 11. [TapaMeTprl NPEACTABICHBL TAKUM HEYJOOOYUTAEMBIM OOPA30M, UTO OOIb-
ININHCTBO pa3p9.6OT‘~II/IKOB JAKC HC MOIIBITAI0OTCA BHUMATC/IbHO U3YYUTh UX WU XOTA
OBl TOJICYUTATD.

B Ilapamerpsl METOJA IUIOXO YIOPAAOUYCHBl U HE JOKYMEHTHPOBAHBI (00 yropsaoue-
HHUU [IAPAMETPOB CM. 3Ty IJIABY, O JOKYMEHTUPOBAHUU — IVIABY 32).

EC/TM HE CYMTATh CAMU KOMIBIOTEPHI, METOJIBI — BEIMYaiiiiee
M306pETEHNE B 06/1ACTH KOMIIBIOTEPHBIX HayK. MeTo/Ibl 0fer- http://cc2e.com/0793
Y2I0T YTEHHE U TIOHUMAHKE IPOTPAMM B GOJbIIEH CTEMEHH, YeM
M06as IPYras BO3MOXKHOCTD JIIOGOTO A3bIKA MTPOIPAMMUPOBA-

HUA, 1 OCKOp6]IHTb CTOJIb 3AC/TYKCHHBIX B MUPEC ITPOI'PAMMUPO-
BaHUS JIEATENIEH TAKUM KOAOM, 4YTO OBLIT NIPpUBCACH BBIIIC, —
HaCTOAIICC TTPECTYIVICHUC.

MepekpecTHas ccbinka Knacchbl
TaKXe NPEeTeHAYIoT Ha ponb Be-
NINYanLero N306peTeHns B 06na-
cTn uHopmatukn. 06 addek-
TUBHOM MCMONb30BaHNN KNACCoB

Kpome Toro, MeTosibl — CaMblil 3(PPEKTUBHBIA CIIOCOO YMEHb-
IEHUS OObEMA U IOBBINICHUS OBICTPOACHCTBUSA IIPOI'PAMM.
IIpeCTaBbTe, HACKOJIBKO OOBEMHEE OBLIN ObI BAIIU IIPOrPAM-
MBI, €CJIM 6 BMECTO KaXK/IOT'O BBI30BA METO/A HY’KHO OBIJIO BCTABUTh COOTBETCTBYIOIINUH
ko1 IIpe/icTaBbIe, HACKOJIBKO CIOKHEE ObLIO 6B OIITUMU3UPOBATD KO/, €CIM 6Bl OH ObUI
PACIPOCTPAHEH IO BCEX MPOTPAMME, 4 HE JIOKATU30BAH B OJHOM MeTofe. IIporpam-
MUPOBAHUE, KAKUM MBI €I'O 3HAE€M CETO/IHS, OKA3a7I0Ch ObI 6€3 METO/JOB HEBO3MOKHBIM.

cM. rnasy 6.

«XopoIno, — CKaXeTe BBl — I YK€ 3HAI0, YTO METO/Ibl OUCHD IOJIE3HBI U IIOCTOSIHHO
HX HCIOMB3YIO. Yero >k BbI OT MECHS XOTHUTE?»

A Xouy, 9TOOBI BB IMMOHAIHN, YTO €CThb MHOTO BCCKUX IMPWUYHNH, 4 TAKXKC IIPABUJIbHBIX 1
HEINPABWIbHBIX CIIOCOOOB CO3[AHUS METO/OB. Byayuu cTyjeHTOM (hakynsreTa uHpOop-
MATHKH, 51 AyMaJI, 9TO IVIABHAS IIPUYMHA CO3AAHHS METOJOB — IIPEAOTBPAIICHUE y6-
JTUPOBAHUS KO/JjA. BO BBOTHOM y4eOHHUKE, 10 KOTOPOMY s YIHIICS, TOJIE3HOCTb METO/IOB
OGOCHOBBIBAJIACH TEM, YTO MPEAOTBPANICHUE AYOINPOBAHUSA KO/ JICIACT IPOTrPaAMMy
60J1€€ TIPOCTON B pa3pabOTKe, OTIAJKE, JOKYMEHTHPOBAHUHN M CONPOBOXAEHUN. Tou-
Ka. Ec He cuMTaTh CMHTAKCHYECKUE ICTAIN HUCIOIBb30BAHUS MAPAMETPOB U JTOKATb-
HBIX ITIEPEMEHHBIX, HA 3TOM OOCYXIEHHE METOJOB B TOU KHHUI€ 3aKAHYMBATIOCH. Takoe
OOBSICHECHUE TCOPUU U MPAKTHUKU HCIIOTB30BAHUA MCTOAOB HC/Ib3s CYUTATH HU yaAa49-
HBIM, HU TIOJIHBIM. B crefyomux pasfenax s MOCTapaioch 3TO UCIPABUTb.
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7.1. PasyMmHble Npu4UHbI CO3AaHUA METOA0B

Hrioke st IpUBEJT CIIUCOK IPUYHH CO3/aHMs MeTOd. OHM HECKOJIBKO MEPEKPBIBAIOTCS U
HE HUCKIIIOYAIOT O/fHA JIPYIVIO.

B, CHudcenue caroxcnocmu Camasg BAXKHASA NPUYNHA CO3/IAHUSA METOMA —
CHIDKEHUE CJIOKHOCTH NMPOorpaMmmbl. CO3/1aiiTe METO/ JIJIsi COKPBITHUS MHMOP-
MalMH, YTOOBI O HEU MOKHO OBbUIO HE JyMaTb. KOHEUHO, IpU HANIMCAHUU
METO/A JyMATh O HEH NPUETCS, HO MOCJIE ITOI'O Bbl CMOXKETE 340bITh O JCTAIAX U UC-
[10JIb30BATh METOJ, HE 3HAs O €0 BHYTPEHHEN padore. [Ipyrue NpUuuHbL CO3JAHUS
METO/JJOB — MMHHUMHU3ALUA OOBEMA KOJ1A, OOJIEIYCHUE COIIPOBOXK/CHUS IPOTPAMMEL U
CHIDKEHUE YHCJIA OIIUOOK — TAKKE XOPOIIH, HO 6€3 A0CTPATUPYIOMIEH CUIIBI METO/IOB
CJIO’KHBIE€ NIPOTPAMMBL OBLIO OBl HEBO3MOKHO OXBATUTH YMOM.

OHUM U3 TPU3HAKOB TOTO, YTO METOJL CIIEIYET PA3/ICTUTD, BIISICTCS TITyOOKAS BIOKEH-
HOCTb BHYTPEHHUX I[UKJIOB WJIN YCJIOBHBIX OIIEPATOPOB. YIIPOCTUTE TAKOH METO/I, BHI-
JIEIUB BJIOKEHHYIO YACTh B OT/EABHBIN METOI.

Dopmuposéanue NOHAMHOU NPOMeNCYmounoll abcmparxyuu Brienenue ¢par-
MEHTA KO/I4 B YZIJAYHO Ha3BAHHBIX METO/l — OJIMH U3 JIYYIIHUX CIIOCOOOB JIOKYMEHTUPO-
BAHUA €ro 1eard. BMecTo TOro, 4To6bl paboTaTh C (PParMEHTaMU BUAA:

if ( node <> NULL ) then
while ( node.next <> NULL ) do
node = node.next
leafName = node.name
end while
else
leafName =
end if

IRE)

BBl MOXXETE UMETD JIEJIO C YEM-HUOYb BPO/JIE:
leafName = GetlLeafName( node )

HOBBIFT METOJ TAK MPOCT, YTO IS JJOKYMEHTUPOBAHUA JOCTATOUHO MPUCBOUTDL EMY
y4Aa4yHOE UMs. B CpaBHEHMH C IEPBOHAYAIBHBIMU BOCEMbBIO CTPOKAMM KOJA UMS METO-
Ja popMupyeT A0CTPAKLUIO 60JI€E€ BEICOKOI'O YPOBHA, UTO OOJIETYAET YTECHUE U IIOHM-
MaHME KOJA, 4 TAKKE CHIKAET €TO CIOKHOCTD.

ITpeoomsepauienue oyoauposanun kooa HeCOMHEHHO, caMas MOMY/IIPHASA TPUYNHA
CO3[JAaHUA METOJA — KETaHUE U30EXKATh AyOIUPOBAHUA KOJA. JeUCTBUTENBHO, BKIIO-
YEHHE TTOXOKETO KOZA B IBA METO/A YKA3BIBAET HA OLIMOKY JEKOMIIO3ULIMHU. YOEpUTE
IIOBTOPSIIONUHICS (PPArMEHT U3 OOOUX METOJJOB, IOMECTUTE €r'0 OOIIYI0 BEPCHIO B 6a-
30BBII KIACC U CO3/JANTE /IBA CMENUATU3UPOBAHHBIX METO/JA B MOAKIACCAX. BhI Takxke
MOXKETE BBIJIEIUTDL OOLINIT KOJ B OTIENbHBIN METOJ U BBI3BATbH €I'0O U3 ABYX NMEPBOHA-
YATbHBIX METO/IOB. B pe3ynbraTe NporpaMma CTAaHET KOMITAKTHEE. I3MEHATD €€ CTAHET
NPOIIE, TAK KAK B CJIY4a€ YETO BAM HYKHO OYJET U3MEHUTDH TOJIBKO OAUH MeToj. Kop
CTAHET HAJEKHEE, IOTOMY UTO Ui €TI0 MPOBEPKU HYKHO OYJET NMPOAHATU3IUPOBATH
TOJIBKO OJIUH (PparMeHT. M3MeHEHUA OyIyT PEXKE MPUBOJUTH K OMIMUOKAM, TOCKOJIbKY
BBl HE CMOXKETE 110 HEBHUMATEIbHOCTH BHECTU B UAEHTUYHBIE (DPATMEHTHI IPOIPAM-
MBI UYTh PA3JIUYAIONIAECA U3MEHEHUS.
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IToooepocka nacnedoséanusn IlepeonperennTb HEOOMBIION IPAMOTHO OPraHHU30BAH-
HBII METOJ] JIETYE, YEM JJIMHHBIN U IUVIOXO CIIPOEKTUPOBAHHBIN. Kpome TOro, crpemiie-
HHE K IIPOCTOTE MEPEONPEJEAAEMBIX METOJJOB YMEHBIIAET BEPOATHOCTD OMMUOOK IPU
peanus3anuu moJKIACCOB.

Coxpoimue ouepeonocmu oericmeuii  CKPbIBAT OUEPEAHOCTb O6PA6OTKN COOBITHI
— pasymHad uzgesa. Hanmpumep, eciid NporpaMma OObIYHO CHA4YasIa BBI3BIBAET METO/,
3ANPAMNBAIOIINI HHPOPMAIHIO Y TIOJAB30BATENA, A TOCJIE 3TOIO — METOJ, YATAIOIMINIA
BCIIOMOT'ATENbHBIE JAHHBIE U3 (DAMId, HUKAKOM U3 3TUX ABYX METOJOB HE JOJLKEH 3a-
BUCETb OT MOPS/IKA UX BBIIOJHEHHSA. B KauecTBe JPyroro NpuMepa MOXKHO IPUBECTU
JIBE CTPOKH KOJI4, IEPBAA 13 KOTOPBIX YUUTAET BEPXHUIT IJIEMEHT CTEKA, 4 BTOPAs YMEHD-
HIAE€T IEPEMEHHYIO SiackTop. BMECTO TOTO YTOOBI PACIPOCTPAHATD TAKOM KOJ| IO BCEU
CHUCTEME, CKPOUTE MPEATIONOKEHHUE O HEOOXOJUMOM TOPS/IKE BBIIIOJHEHUSA JBYX OIlE-
panuii, TIOMECTUB JIBE 3TU CTPOKU B MeTOA PopSiack().

Coxpoimue onepavyuii nao yxazamenamu OIEpalUU HAJ| YKA3ATECIIMU HE OTIU-
YAIOTCA YIOOOUUTAEMOCTBIO U YACTO ABIAIOTCA UCTOYHUKOM OIIMOOK. M301MPOBAB Ta-
KHE OIEPAIUU B METOJAX, BBl CMOXKETE COCPENOTOYUTHCSA HA UX CYTH, 4 HE HA MEXa-
HU3ME MAHUIYIAINA HAJ yKa3aTenaMu. Kpome TOro, BBIITOJHEHNE ONEPAUN HAJ, YKa-
3aTENAMUA B OJHOM MECTE OOJIErYa€eT NMPOBEPKY MPABUILHOCTUA KOAA. Ecin sxe BBl Hal-
jere 6osee 3PMEKTUBHBIN TUIT JAHHBIX, YEM YKA34TENNU, U3MEHEHHUA 3a4TPOHYT JIUIIb
HECKOJIBKO METOJIOB.

Yayuwmenue nopmupyemocmu VCionpb30BaHUE METO/IOB U30JUPYET HEIOPTHPYE-
MBIl KOJI, IBHO OIpeaessis (PPArMeHTBl, KOTOPbIE IPHU/ETCA U3MEHHUTD IIPU OPTUPO-
BAHUU IIPHJIOKEHHA. B UHCJIO HEMOPTUPYEMBIX ACIIEKTOB BXOAAT HECTAHAAPTHBIE BO3-
MOJKHOCTH #3bIKa, 3dBUCIMOCTH OT OOOPYAOBAHHS U OIEPALIMOHHON CHCTEMBL H T. [,

Ynpouwenue cnoxcuvix 6ynesvix nposeporx 110HNMAHNE CTIOKHBIX 6YIEBBIX IIPOBEPOK
peaKo TpedyeTCs I IOHUMAHUS ITyTH BBIIIOJIHEHUS IIPOIPAMMBL [IOMECTUB TaKYIO IIPO-
BEPKY B METOJ, BbI CMOXKETE YIIPOCTUTD KOJ, IIOTOMY uTO (1) JeTanu IpOBEPKU OyyT CKPBITHL
U (2) OnMCaTeNbHOE UM METO/A MO3BOJIUT JIYUIIE OXAPAKTEPU3OBATH CYTh IIPOBEPKU.

CozfaHuE OTAEIBHOI'O METOLA ISl IPOBEPKU MOAYEPKUBACT €€ 3HAUYUMOCTb. DTO MO-
TUBUPYET MPOTPAMMUCTOB CICTAATH ICTATHN IPOBEPKHU BHYTPU METO/A HGoJiee yrob04un-
TaeMBIMU. B pe3ynsraTe 1 OCHOBHOM MYTh BBIIOJIHEHUS KOJIA, U CaMa IIPOBEPKA CTAHO-
BATCA OOJI€E€ MOHATHBIMU. YIIPOUIEHUE GYAEBBIX MPOBEPOK SBILCTCS IPUMEPOM CHU-
JKEHUS CJIOKHOCTH, KOTOPOI'O MBI YK€ HE Pa3 KACAJIUCH.

Iogwviuenue 6vicmpoodeticmeus MeTO/IbI TO3BOJIIIOT BBIITOMHSITD OIITUMHU3AITUIO KOZIA
B OJJHOM MECT€, 4 HE B HECKOIbKUX. OHM 00/Ier4aioT NpoUIMPOBAHUE KOJA, HAIIPAB-
JIECHHOE Ha ompepeieHue Hea(dEKTUBHBIX (PPparMeHTOB. ECIM KOJ LIEHTPAIUM30OBAH B
METOJE, €I0 OIITUMU3ALIUA [TOBBICUT OBICTPOJECHCTBUE BCEX (PPAIMEHTOB, B KOTOPBIX 3TOT
METO/]] BbI3bIBACTCS KAK HEIIOCPEICTBEHHO, TAK U KOCBEHHO, 4 PEAINU3ALIUA METOA HA
6osee 3PHEKTUBHOM A3BIKE WIA C IIPUMEHECHUEM YIYYIICHHOI'O AJIOPUTMA OKAKETCS
0oJsiee BBITOTHOM.

Jna ymenvuenus oosema opyzux memooog? Her. IIpu Ha-
JIMYMH CTOJIBKUX PA3YMHBIX IIPUYMH CO3/IaHUSA METOJOB 3TA HE
Hy:kHa. Ha caMoM fienie /i1 pemeHus HEKOTOPBIX 337144 JIydIle
HCIOJIb30BATh OJUH KPYITHBIN METOZ (06 ONTUMAJIBHOM Pa3Mepe
METOZA CM. pazzaen 7.4).

NepekpecTHas cebinka O COKpbI-
TN NHCOPMALN CM. NOAPa3Aen
«CKpbIBailTe CEKpeTbl (K BOMPO-
Cy O COKPbITUN MH(OpMALMK)»
pasgena 5.3.
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Onepauus KaXxeTcsl C/IMLLKOM NpPOCTOM,
4yTOObI CO3AaBaTh ANA Hee MmeToA

OOMH U3 IVIABHBIX MEHTAJIbHBLIX 0APbEPOB, NPEIATCTBYIOMUX CO3JAHUIO (-

0w (PEKTUBHBIX METO/IOB, — HEXEIAHHUE CO3/1aBATh IIPOCTON METO/L /ISl IIPOCTOM

= uenu. Co3gaHMe METOA Ui [IBYX WIM TPEX CTPOK KOJA MOXKET MOKA3aThCs

NaJIb00U M3 IYIIKU 110 BOPOOBAM, HO OIBIT CBUAETEIBCTBYET O TOM, YTO HEOOJIbIINE
METO/bl MOT'YT OBITh UYPE3BBIUANHO IOJIC3HBL.

He6onpmne MeTOAB O6ECIIeUYNBAIOT HECKONIBKO IMMPEUMYIECTB, U OTHO U3 HUX — 00-
JIETYEHHUE YTEHUS KOJA. Tak, OJHAXK/BI I OOHAPYXIII CJIEAYIONYIO CTPOKY IPUMEPHO B
JIECSITKE MECT TIPOTPAMMBL

Mpumep BbluKucNEHUs (NnceBAOKOA)
points = deviceUnits » ( POINTS_PER_INCH / DeviceUnitsPerInch() )

HasepH:aka 3TO He caMas CJIOXKHASA CTPOKA KOJA B BAIICH KU3HU. BOJIBIIMHCTBO NI0JCH
B UTOI'€ IOHAIO OBl, UYTO OHA NIPEOOPA3YET HEKOTOPYIO BEIUYMHY, BBIPAKEHHYIO B all-
[IAPATHBIX €IMHULIAX, B COOTBETCTBYIOIIEE YUCIO TOYEK, 4 KPOME TOI'O, YTO KAXKAAA U3
JIECATKA CTPOK JIENIAET OJHO M TO k€. OFHAKO 3THU (PPArMEHTHI MOKHO OBbUIO CZENIATh
ele 60see ICHBIMH, II0O3TOMY 51 CO371aJI METO/L C BBIPA3UTEIbHBIM UMEHEM, BBIITOIHIIO-
AN IPEOOPA30BAHUE B OJJHOM MECTE:

Mpumep BbluMcNEHNS, Npeo6pa3oBaHHOIo B (YYHKLKIO (NCEBAOKOA)

Function DeviceUnitsToPoints ( deviceUnits Integer ): Integer
DeviceUnitsToPoints = deviceUnits =
( POINTS_PER_INCH / DeviceUnitsPerInch() )
End Function

B pesynsrare Bce JECATh NEPBOHAYAIBHBIX (DPATMEHTOB CTAJIN BBITTIJICTh IPUMEPHO
TaK:

Mpumep BbI30Ba (HYHKLUK (NCEBAOKOA)

points = DeviceUnitsToPoints( deviceUnits )

DTa CTPOKA 6OJEE MOHATHA M JJAXKE KAKETCS OUEBUIHOM.

JaHHBIA IPUMEDP MO3BOJIAET HA3BATD €IIE OJHY IPUYMHY CO3LAAHUA OTAEAbHBIX METO-
JIOB ISl IIPOCTBIX ONEPALUL: IEJIO B TOM, YTO IPOCTBIC ONEPALUU UMEIOT CBONCTBO
YCJIIOKHATBCA C TEYEHUEM BpeMeHU. [locie Toro Kak g Hanucaa meron DeviceUnits-
Perlnch(), 0Ka3an0Ch, YTO B OIPEACICHHBIX YCIOBUAX IIPU AKTUBHOCTH ONPEIC/ICHHBIX
yCTpOHCTB OH BO3Bpamaet 0. g npegorspamenus genennd Ha 0 MHE IPUIIOCh Ha-
IIUCATh €LIE TPU CTPOKU KOAA:

Mpumep Kopaa, pacluMpsIOLLErocs NPU CONPOBOXAEHNUN NPOrpamMmmbl (NCEBAOKOA)

Function DeviceUnitsToPoints( deviceUnits: Integer ) Integer
if ( DeviceUnitsPerInch() <> 0 )
DeviceUnitsToPoints = deviceUnits =
( POINTS_PER_INCH / DeviceUnitsPerInch() )
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else
DeviceUnitsToPoints = 0
end if
End Function

Eciu 6Bl B KOZI€ TIO-TIPEKHEMY UCIIO/Ib30BAIACH TICPBOHAYAIBbHAS CTPOKA, MHE IIPUIUIOCH
6Bl IOBTOPHUTH IIPOBEPKY AECATH Pa3, JOOABUB B OOIIEH CIOXKHOCTH 30 CTPOK KOJa.
Co3/jaHNE MTPOCTOT'O METO/IA MO3BOIMIO YMEHBIIUTD 3TO YUCIO 10 3.

Pe3lome npuymH co3paHus MeTOA0B

BOT CIMCOK pa3yMHBIX NIPUYHH CO3LAHUSA METOMOB:
CHIDKEHUE CIOKHOCTH,

(HOpPMUPOBAHME NOHATHON IPOMEKYTOUYHOU A0CTPAKIINY;
NIPEJOTBPAIIEHUE JTYOIUPOBAHUA KOJA;

MTOAJIEPKKA HACIEJOBAHUS;

COKPBITUE OYEPESHOCTU JIECHUCTBUM;

COKPBITHE OIIEPALUI HAJ| YKA3ATCILIMU;

yAy4IIEHUE IIOPTUPYEMOCTH;

VIPOIIEHNE CJIOKHBIX OYJIEBBIX MPOBEPOK;

MTOBBIIMNIEHUE OBICTPO/ICCTBHA.

Kpome TOro, pa3yMHBIMH MPUYHUHAMU CO3/JAHUS METOZOB MOXXHO CUNTATh MHOTHE M3
MIPUYHUH CO3TAHUA KIACCOB:

30NN CIIOKHOCTH,

COKPBITHE JIETANEH peanu3aliuy,

OrpaHUYCHUE BIUAHUSA U3MEHEHUIT;

COKPBITHE TTTOOIBHBIX JIAHHBIX;

CO3[AHHE IICHTPAIBHBIX TOYCK yIIPABICHMUS,

obierdyeHre MOBTOPHOTO MCMOIB30BAHUS KO/,

BBIITOJIHEHUE CIENU(PUYECKOTrO BU/Ia pePaKTOPHUHTA.

7.2. [lpoekTupoBaHue Ha ypOBHE METOA0B

Wnero CBA3HOCTH BIEPBBIE NPEACTABWIN YauH CtuseHC, [nendopy Maepc u Jlappu
Koncranraiin (Stevens, Myers, and Constantine, 1974). Ha ypoBHE IIPOEKTUPOBAHUSA
KJIACCOB €€ MPAKTUYECKH BBITECHUIN OOJIEE COBPEMEHHBIE KOHIIENIUU, TAKUE KAK A0-
CTPAKIIUSA U UHKANCYIAINSA, OJHAKO HA YPOBHE NMPOEKTUPOBAHUSA OT/AETbHBIX METOJIOB
3BPUCTUYECKAN MPUHIUI CBA3HOCTH MO-TPEKHEMY MOJIE3EH.

B ciyuyae METO/OB CBA3HOCTb XAPAKTEPHU3YET COOTBETCTBUE epeKpeCTHA CEHIAKA O CEAIHO-
BBIIIOJIHAEMBIX B METO/IC OIE€PALUI €AMHON Ie/H. HEKOTOPBIC ¢y oM. nogpasgen «CTpemuTech
MPOTPAMMHUCTHI MPEJINOYUTAIOT UCIOAb30BATh TEPDMUH «CHIA> K MaKCUManbHOi CBA3HOCTU»
(strength): HACKOJILKO CHUJIBHO CBA3AHbBI ONIEPAIIMY B MeTO/Ie? Ha-  Pasaena 5.3.

npumep, metoj; Cosine() (KOCUHYC) UMEET OJJHY YETKO OIPEZE-

JICHHYIO LI€JIb U IIOTOMY OOJIAJJAe€T IPEKPACHOU CBIA3HOCTBIO. MeTos CosineAndlan()
(KOCUHYC M TAHT'€HC) MMEET MEHBIIYIO CBA3HOCTD, IOTOMY YTO OH BBIIOJHAET CPA3y
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JaBe (pyHKUMHU. Hama 11es1b B TOM, YTOOBI KXK/IbIM METOZ 3(PPEKTUBHO pEMIT OJJHY 3a-
J1adqy 1 OOJIbIIIE HUYETO HE I

BosnarpaxaeHuem 6yneT 60s1ee BBICOKAs Ha/IEKHOCTb Koja. B ojHOM Hccie-
EL JIOBaHUH 450 METOAO0B ObLIO OOHAPYKEHO, UTO AEMEKTHI OTCYTCTBOBAIN B 50%

METOJIOB, 00JIAJJAIONIMX BBICOKOU CBSZHOCTBIO, U TOJBKO B 18% METOHOB C
Huskou cesizHocThio (Card, Church, and Agresti, 1986). JIpyroe uccneposanue 450
METO/IOB (3TO MPOCTO COBNA/IEHUE, XOTA U BECbMA HEOOBIYHOE) MOKA3AJI0, YTO B CPAB-
HEHUU C METOJAMH, UMEIOMIMMHU CAMOE HU3KOE OTHOUIEHUE «CONPSIKEHUE /CBA3HOCTb>
(coupling-to-cohesion), METOJBI ¢ MAKCUMAJIbHBIM OTHOHIEHHUEM «CONPSKEHUE /CBA3-
HOCTb» COJIEPKAIN B 7 Pa3 OOJIBIIE OMHUOOK, 4 UCIIPABIEHHUE ITUX METOJAOB OBIIO B 20
pas 6osee njoporum (Selby and Basili, 1991).

OG6CyXIEHUE CBSIBHOCTH OOBIYHO KACAETCSI HECKOJIBKUX €€ YPOBHEIH. [IOHITh 3TH KOH-
LIENITUN BA)KHEE, YeM 3aTIOMHUTD CIEIN(PIIECKUE TEPMHUHBL VICITONMB3YITe KOHIIETITUN
KaK CPEJICTBA, TIOMOTAIOIIHE C/IENATh METO/IBI MAKCUMAIBHO CBA3HBIMHU.

DYHKUUOHANIBHASR CEA3HOCTG — CAMBIA CWIbHBIN M JIYYIIMI BUJ| CBA3HOCTH; OHA HMMe-
€T MECTO, KOTJJa METO/], BBIITOTHAET OJIHY U TOJIBKO OJHY onepanuio. IlpumMepamMmu MeTo-
JIOB, 06J1aJJAIOIUX BBICOKOH CBS3HOCTBIO, SIBJIIIOTCS METOABL Sin() (cUnyc), GetCusto-
merName() (IOMy4UTh (PAMWIMIO 3AKA34UKA), EraseFile() (ynanutb (aiin), Calculate-
LoanPayment() (BBIMMCIATD IUIATY 34 KPEANUT) U AgeFromBirthdate() (OnpenennuTh BO3-
pacT no jare poxjaeHus). KOHeuHo, Takasd OLlEHKA CBA3HOCTH MPEANIONATAET, YTO 3TU
METO/IBI COOTBETCTBYIOT CBOMM MMEHAM — HMHA4Y€ OHU MMEIOT HEYJAYHbIE UMEHA, 4 00
HX CBA3HOCTH HEJIb351 CKA34Th HUYETO OINPEJETEHHOTO.

Huxe OnMCcaHbl JPYIUE BUABL CBA3HOCTH, KOTOPBIE OOBIYHO CUMTAIOTCSI MEeHEE a(Pdek-

THUBHBIMHU.

B [locredosamenvrasn ceazHocms (sequential cohesion) Ha6MIOLAETCA B TOM CJIy4ae,
KOI'LA METOJ, COAECPKUT OLEPALUU, KOTOPBIE 00A34TEIbHO BBIIIOJHAIOTCA B OIpeE-
JICJIEHHOM IOPSIIKE, UCIIOIb3YIOT AAHHBIC IPEABIAYIIUX 3TAIIOB U HE (DOPMUPYIOT B
LIEJIOM €JUHYIO (DYHKIIMIO.

[IpuMepoOM METOAA C MOCIEA0OBATEIBHON CBA3HOCTDBIO SABJSETCS METO/I, BBIYUCIIAIO-
LW 10 1AT€ POKACHUS BO3PACT COTPYAHUKA M CPOK /IO €r'0 yXOA4a Ha NeHcuIo. Ecin
METO/l BBIUYUCJIAECT BO3PACT U 34TEM UCIIONb3YET 3TOT PE3YIBTAT AJI1 HAXOXKICHUS
CPOKa JJO yXOJa COTPYJHMKA HA IIEHCUIO, OH UMEET IIOCIEIOBATEC/IbHYIO CBA3HOCTD.
Ecnm MeToj, HaXOJUT BO3PACT COTPYAHHUKA, IIOCJIE YErO B A0COIIOTHO JPYrOM BBbI-
YMCJICHUHU OIIPEACIIACT CPOK JO YXO/a HA IICHCHUIO, TPUMCHAA TC K€ JAHHBIC O JATC
POXACHWA, OH UMECCT TOJIBKO KOMMYHUKAITMOHHYIO CBA3HOCTD.

Kak czienatp Takou MeTo]; (PYHKIIMOHAIBHO CBA3HBIM? CO3/1aTh /1BA OT/JEIBHBIX MeE-
TOZA: METOJ], BBIYUCJAIONMN 110 JAT€ POXKAECHUSA BO3PACT COTPYAHUKA, U METO],
OIIPEACIIAIOIMNI 110 JATE POXKACHUA CPOK JO YyXO[a COTPYAHHKA HA IIEHCUIO. BTO-
POt METO/T MOT OBl BBI3BIBATh METOJ HAXOK/JEHU Bo3pacTa. O6a 3TUX METO/IA UME-
1 Obl (DYHKIIMOHAJIBHYIO CBSI3HOCTDB. JJpyrue MeTOAbl MOIIM Obl BBI3BIBATH JIIOOOI
U3 HUX WU 06a.

B Kommynurxauuonnas ceasnocms (communicational cohesion) uMeeT MeCTo, KOIza Bbl-
IIOTHAEMBIE B METO/IE OTIEPALIMHM UCTIOJIB3YIOT OJJHU U TE XKE JIAHHBIE U HE CBA3aHbI MEX/Y
CO60M UHBIM 00Pa3oM. EC/in MeTO[, IEYaTAET OTUET, IIOC/IE YEr0 3aHOBO MHULIUAIN3U-
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pyeT epefaHHbIe B HEI'O JAHHbIE, OH UMEET KOMMYHHUKALIMOHHYIO CBA3HOCTD: IBE OIle-
pauumu OObEIUHAET TOIBKO TO, YTO OHM OOPAILAIOTCA K OJHUM M TEM K€ JAHHBIM.
YTOOBI MOBBICUTD CBA3HOCTb 3TOT'O METO/A, BBIMOIHANTE TOBTOPHYIO HHUIINAIN3A-
LIMIO JAHHBIX OKOJIO MECTA UX CO3[aHHsA, KOTOPOE HE JOJDKHO HAXOAUTLCA B METO-
Je reyary ordera. Pasgenndre onepauuy Ha ABA METOJA: IIEPBLIN OyAeT IedararTb
OTYET, 2 BTOPON — BBIMOJHATD NOBTOPHYIO MHUIIUAINU3AINIO JAHHBIX HEMOAAIEKY
OT KOJI4, CO31AI0LIETO WIK U3MEHAIOLIETO JaHHbIE. BbI30BUTE 062 TUX METO/A BMECTO
IIEPBOHAYAJIBHOIO METO/Ad, MMEBIIEIO KOMMYHUKALIMOHHYIO CBA3HOCTD.

B BpemernHaa céazHocms (temporal cohesion) HAOGIIOAAETCSA, KOTAA ONEpaAut 00be-
JUHAIOTCA B METOJ, HA TOM OCHOBAaHMH, UTO BCE OHU BBIMOTHAIOTCA B OJIUH UHTED-
B4JI BDEMEHU. TUIIMYHBIE IPUMEPBI — METOABL Stariup() (3a1yCK IporpamMmmel) Comp-
leteNewEmployee() (IpreM HOBOTO COTPYJHUKA HA padoty) u Shutdown() (3aBep-
IIEHHE IPOTPAMMBI). BpEMEHHYIO CBA3HOCTb MOPOU CYUTAIOT HENPUEMIEMOH, I1O-
CKOJIbKY MHOIJ]A OHA CBA3aHA C INIOXUMH METOJUKAMH IPOTPAMMUPOBAHUSA, TAKU-
MU KaK BKJIIOYEHHE CJIUIIKOM PA3HOOOPA3HOTO KOAA B METOJ Startup().

15 yCTpaHeHuUsl 3TOHM IPOOIEMBl PACCMATPUBANTE METO/IbI C BDEMEHHOM CBSI3BHOC-
TBIO KK CIIOCOOBI OPraHU3AIUU IPYITUX COOBITUI. Tak, MeTO] Stariup() MO Obl UNTATh
KOH(PUTYPAIMOHHBIN (DA, MHUITUAIIU3UPOBATH BCIIOMOI'ATENbHBIA (paiil, HACTPA-
MBATh MEHE/KEDP MAMATU U BBIBOAUTH MEPBOHAYAILHOE OKHO MPOIPAMMBL. UTOOHI
CAENATh METOJ] C BDEMEHHOM CBA3HOCTBIO MAKCUMAJIBHO 3(P(PEKTUBHBIM, HE BBINOJ-
HAUTE B HEM KOHKPETHBIX ONEPAINIT HETOCPEACTBEHHO, 4 BBIZBIBANTE JIJI1 UX BBI-
MOJTHEHUA IPYrUe METOABL Toraa BCEM OYIET SCHO, YTO CYTh METOJA — COIJIACOBA-
HHE JENCTBUM, 4 HE UX BBIIIOJHEHHUE,

DTOT NPUMEP MOJHUMAET BONPOC BBIOOPA UMEHHU, ONMUCBIBAIOMIETO TAKON METOJ]| C
4/ICKBATHBIM YPOBHEM a0CTpaKLIMHU. Bbl MOrn 661 HA3BaTh MeTO ReadConfigFileln-
itScratchFileEtc() (IpounTaTh KOH(PUIYPALIMOHHBIN (DA, MHUIIMAIN3UPOBATh BCIIO-
MOT'aTEeNbHBIN (AN U T. I.), HO U3 3TOT'O CJIEAOBAIO OBl, YTO OH UMEET TOJIBKO CIIy-
YAaNHYIO CBA3HOCTD. EC/IN K€ BBl HA30BETE METOA Startup(), 6yneT O4EBUTHO, UTO OH
HMMEET OJIHY LIEIb U MO3TOMY 06/1a/1a€T (DYHKIMOHAIBHON CBA3HOCTBIO.

OcCTanbHBIE BU/IBI CB3HOCTU OOBIYHO HENPHUEMIEMbL. OHU IIPUBOJAT K CO3/1aHUIO IVIOXO
OPraHU30BAHHOI'O KO/d, KOTOPBIA TPYJHO OTIAKUBATH U U3MEHATh. METO/ C IIJIOXOMH
CBSI3BHOCTBIO JIYUIIE IIEPENNCATh, YEM TPATUTh BPEMS U CPEJICTBA HA ITOUCK MIPOOGIIEM.

OAHAKO 3HAHUE TOI'O, YETO CICAYET U30EraTh, MOXKET IIPUTOJUTHCS, TIO3TOMY HIKE 51

IIPUBEJI OIHUCAHUS IVIOXUX BUJIOB CBA3HOCTH.

B [IpoyeodypHaa ceasnocms (procedural cohesion) UMeeT MECTO, KOIZA ONEPALUU B
METOJIE BBIIIOTHAIOTCS B OIIPE/ICIEHHOM TIOpsi/IKe. B KauecTBe mpuMepa MOKHO MPU-
BECTH METOJ, MOIYYAOMUN (PaMWINIO COTPYAHHUKA, 34TEM €I'0o aJJpec, a4 IOCIE 3TO-
ro HoMmep TtenedoHa. ITopsIoK 3TUX ONEPALUK BAKEH TOJABKO IIOTOMY, 4YTO OH CO-
OTBETCTBYET NOPSJKY, B KOTOPOM IOJIb30BATE/IS IIPOCAT BBECTH IaHHBIE. OCTA/IbHBIE
JAHHBIE O COTPYOHHUKE IIOJNYYACT JPYION METOJ. B JaHHOM ciyyae onepanuu Bbl-
TIOJIHAIOTCA B OIIPCACICHHOM ITOPSAIKE 1 HC O6’bC,E[I/IH€HbI OOJIbIIIE HHUYCM, IIO3TOMY
METO]] UMEET IIPOLIEIYPHYIO CBA3HOCTD.

,ZIJIH JOCTHUXKCHUA IIy‘IHlCﬂ CBA3SHOCTHU ITOMECTUTC PA3HBIC OICPAITUUN B OT/AC/IbHBIC
MeTozblL. CeIanTe TaK, YTOOB! BBI3bIBAIOLINI METO/ PEIIA OfHY 3414y, [IPUYEM I10JI-
HOCTBIO: IIYCTb OH COOTBETCTBYET UMEHU GelEmployee() (IIONYyIUTb LAHHBIE O CO-
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TPYAHUKE), 4 HE GetFirstPartOfEmployeeDaia() (IIONIy4UTDb NEPBYIO YACTb JAHHBIX O
COTPYAHHUKE). BepodaTHO, NPU 3TOM NPUAETCI U3MEHUTD U METO/IBI, TIOIy4YaIONIne
OCTJIbHBIC JIAHHBIC. JIOBOJBHO Y4CTO JOCTMKEHUE (DYHKITMOHAIBHOM CBA3HOCTH
TpebyeT U3BMEHEHUS IBYX WIN OOJIEE MEPBOHAYAIBHBIX METOOB.

B Jloeuuneckaa céaznocms (logical cohesion) mmeeT MECTO, KOI/Id METO/| BKJIIOYAET

HECKOJIBKO OIEPAIUM, 4 BBIOOP BBINOIHAEMON ONEPAIUN OCYIMIECTBIAETCA Ha OC-
HOBE NEPENABAEMOTO B METOJ YIIPABJAIOMETO (hara. DTOT BUJ, CBA3HOCTH HA3bIBA-
€TCS JIOTUYECKHM TIOTOMY, UTO ONEPAIIUA METO/A OOBEJUHEHBI TOJIBKO YIPABIIAIO-
el «IOTMKOM» METO/1A: KPYITHBIM OIIEPATOPOM if WIN Ps/IOM OJIOKOB case. Kakoii-
HUOYIb IPYION MO-HACTOAMIEMY «<IOTUYECKON» CBA3U MEXKAY ONEPAUAMHU HET. ITo-
CKOJIbKY OIPEJENAIONIUM ATPUOYTOM JIOTUYECKON CBA3HOCTU SABIAETCA OTCYTCTBHE
OTHOUIEHU MEX/Y ONIEPALUAMHU, BO3MOKHO, JIYUIIE ObUIO ObI HA3BATD €€ «HEJIOTUY-
HOM CBA3HOCTBIO>.

B kauecTBE mpumepa TAKOro METOJA MOKHO IIPUBECTU METO[, [nputAll(), npuHuma-
IOIUA B 3aBUCUMOCTH OT ITOJY4EHHOI'O (p1ara PaMuIny KIUEHTOB, JAHHBIE KAPT
ydeTa BDEMEHU COTPYAHUKOB WIN MHBEHTAPU3ALUOHHLIE JaHHBIE. JIpyrue npume-
pbl — Metoabl ComputeAll(), EditAll(), PrintAll() n SaveAll(). TnaBHas npo6ieMa ¢ HUMU
B TOM, YTO MEPEAABATDL (DJIAT /I YIPABAEHUA PabOTOI METOJA HELETECOOOPA3HO.
BMeCTO METO/A, BRIMOIHAIONIETO OJHY U3 TPEX ONEPALUH B 3aBUCUMOCTH OT IOJY-
UYEHHOTO (hJ1ara, JIydIe CO34aTh TPHU METO/A, BHITONHAIOMUX IO OJHOI ONEPAIHH.
Ecn onepanuu UCHOJb3yIOT HEKOTOPBIN OJMHAKOBBIIN KO/ MJIX OOIIHE JAHHBIE, KO/
CIEJYET IEPEMECTUTD B METOJ] 6OJIEE HU3KOT'O YPOBHS, 4 METO/IBI YITAKOBATD B KJIACC.

OJIHAKO JIOTUYECKHU CBA3HBIN METO]] BITOJTHE IIPpUEMJICM, CCJIN €TI0

MepekpecTHas ccbinka CBA3HOCTb
TaKoro MeTofa MOXeT 6bITb YA0B-
NeTBOPUTENIbHON, OfHAKO Mpu
9TOM BO3HWKAeT OAWH BOMPOC
NPOEKTUPOBAHNS 60NEe BbICOKO-
r0 YPOBHS: UCMO/b30BATH N1 OMe-
paTopbl case BMECTO NoAMMOopd-
Horo metoaa? M. Takxe noapas-
fen «3ameHa yCnoBHbIX 0neparo-
poB (0CO6EHHO MHOTOYUCEHHBIX
6/10K0B case) Ha BbI30B NONUMOp-
thHoro meTopa» pasgena 24.3.

KO/ COCTOUT NCKIIOUNTENBHO U3 Ps/Ia OIIepATOPOB if WU case
1 BBI30OBOB JIPYI'MX METOJOB. EC/IM €IMHCTBEHHAsI POIb METO/A
— KOOPJUHAITWA BBIITOJTHCHUA KOMAH/ 1 CAM OH HC BBITIOJIHS-
€T JIEHCTBUH, 3TO OOBIYHO YAAYHOE ITPOEKTHOE pernieHne. Takue
METO/IbI €III€ HA3bIBAIOT «OOPAOOTUYNKAMU COOBITHI>. OOpPabOT-
YUKW 94CTO UCTIOIB3YIOTCSA B MHTEPAKTUBHBIX CPE/IAX, TAKIX KaK
Apple Macintosh, Microsoft Windows u apyrux cpepax ¢ GUIL
B Ilpu anyuaiinoil ceéaznocmu (coincidental cohesion) kakux-
OO0 SICHBIX OTHOIIEHUM MCIKAY BBIITIOJTHACMBIMU B MCTO/IC OIIC-
panAMH HET. DTOT BAPUAHT MOXKHO €ITl€ Ha3bIBATh «OTCYTCTBH-
€M CBSIBHOCTH» WU «XAOTHIHOM CBSIBHOCTHIO». HU3KOKAYECTBEH-

HbIA MeTO/ C++, IPUBENEHHBIN B HAYAJIE 3TOU IVIABBIL, UMEET CJIy4ANHYIO CBA3HOCTD.
CIIy49aiHyIO CBA3HOCTb TPYJHO IPeOOpPa30BaTh B 6OJIEE IPUEMIIEMBIN BUJ, CBA3HOC-
TU — K4K IIPABUJIO, METOJBI CO CJIYYAaHHOU CBA3HOCTBIO HYKHO NPOEKTUPOBATH U
peaIn30BaTh 3aHOBO.

Hukakon 3 3TUX TEPMUHOB HE ABJIAETCA MAIMIYECKUM WA CBAICHHBIM. HM3y-
4aniTe WJeH, 2 HE TEPMUHONIOTHIO. CTPEMHUTECDH CO3/dBATh METO/BI C (DYHKIIU-
OHQJIbHOM CBA3HOCTBIO — 3TO BO3MOKHO IIOYTU BCEI/A.
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7.3. VYpavHble MMeHa MeToaoB

HIMs METOZA JIOJKHO SCHO OIMCHIBATH BCE, 4TO OH jenaer. Co-

MepekpectHas ccbinka 06 nmeHo-
BETHI IO BBIOOPY Y/IAUHBIX UMEH METOAOB IIPUBE/ICHBI HIKE.

BaHWUW NEPEMEHHBIX CM. rnasy 11.
Onucwsieaitime ece, umo memoo évinoanaem OIUIINTE B

UMEHU METO/14 BCE BBIXO/IHBIC JIAHHBIE U BCE TOOOUYHBIE A dekThl. ECim MeTo]| BhIYnC-
JIIET CyMMYy IIOKA34TEIEH B OTUETE U OTKPBIBACT BBIXOAHOM (hari, ums ComputeRepori-
Totals() ne 6yner agekBaTHbBIM. ComputeReportiotalsAndOpenOutputFile() — nMs aJ€K-
BATHOE, HO CJIMIIKOM JJIMHHOE U HECypa3Hoe. CO3/1aBast METO/BI C IOOOUYHBIMU 3P PEK-
TAMH, BbBI TIOJYIUTC MHOTI'O JIMHHBIX HCCYPA3HBIX MMCH. BbIXO,I[ M3 9TOTO IOJJIOKEHUA
— HE UCIOJIb30BAHUE MEHEE OIIUCATE/IBHBIX UMEH, 4 CO3/IaHUE SCHBIX METO/IOB O€3 I10-
O60YHBIX 3(PPEKTOB.

H36ezatime HeabIPAZUMENbHBLX U HEOOHOSHAUNHDBIX 214207106 HEKOTOPBIE ITTarOJIBI
MOTYT ONUCBIBATDH IIPAKTUYECKHU JI000€ jercTeue. iMmeHa spoae HandleCalculation(),
PerformServices(), OutputUser(), Processinput() n DealWithOutput() HE TOBOPAT O pa-
60T€ METO/IOB IMOYTHU HUYETO. B sIydmeM cirygae Mo 3TUM UMEHAM MOXKHO JOTaaThCH,
YTO METO/IBI UMEIOT KAKOE-TO OTHOIIEHUE K BEIYUCICHUSIM, CEPBUCAM, ITOJIb30BATEIISIM,
BBOJIY U BBIBO/Iy COOTBETCTBEHHO. MICK/IIOUEHNEM OBIIO 6B MCIIOJb30BAHUE [JIATOIA
«<handle» B cnenupuyecKOM TEXHUUYECKOM CMBIC/IE OOPAOOTKU COOBITHSL.

HMHorga eIMHCTBEHHBIM HEJOCTATKOM METO/A SABJISETCA HEBBIPA3UTEIBHOCTD
€ro UMEHH; CAM METOJI TIPU 3TOM MOXKET OBITh CIPOCKTUPOBAH OYEHBb XOPO-
wo. Ecmu uma HandleOutput() 3ameHuTs Ha FormatAndPrintOulput(), poib
METO/Ia CTAHET OYEBUIHOM.

B apyrux ciay4yasx HEBBIPA3UTEIBHOCTD IJ1Ar0JId B UMEHU METO/Id MOXKET OObSACHATHCS
AHAJIOTMYHBIM IIOBEJICHUEM MeTO/a. HesicHas 11e1b — HeBbIpa3uTeabHoe uMs. Eciu ato
TAK, JIY4IIE BCEI'O BBIIOJIHUTh PECTPYKTYPUIALIUIO METO/IA U BCEX POACTBEHHBIX METO-
JIOB, YTOOBI BCE OHU IOJYy4YWIN OOJIEE YETKUE 1€ U OOJIEE BBIPA3UTEIbHBIC UMEHA,
TOYHO MX OITUCHIBAIOIIHE,

He ucnons3yiime ona ougpgpepenuyuanu umen memooos uckiouumenn-
HO HOMepa OpuH pa3padOTYMK HAIIUCAI BEChb CBOU KOJ, B (POPME €UHCTBCH-
=" HOro 06bEMHOIO METO/IA. 3aTE€M OH Pa36uIl Koj Ha (PPArMEHTHI 110 15 CTpoK
U cosfan MeToabl Partl, Part2 n 1. i. TIociie 3TOTo OH CO3/1aJl OIMH BBICOKOYPOBHEBBIN
METO/I, BBI3BIBAIOINN KaXKIYIO 4aCTh KoJa. [10J06HBIN CIOCOO CO3AaHUA M MMEHOBA-
HUsA METOJOB IJIYII 10 HEBO3MOKHOCTH (M CTOJIb K€ PENOK, HAZEIOCh). M BCe e mpo-
IPAMMHCTBI MHOTZA UCIIONB3YIOT HOMEPA A1 AM(MPEPEHINALNMN TAKUX METOOB, KaK
OutputUser, OutputUserl n OutputUser2. Homepa B KOHILE KAXKIOI'O U3 ITUX UMEH HU-
YETO HE TOBOPAT O PA3NNYHUAX NPEACTABIAEMBIX METOJAMU A6CTPAKIIMH, TIO3TOMY Ta-
KUE MMEHA HENb3d NPU3HATD YJAYHBIMMU.

He ozpanuuueaiime onuny umen memooo6 uckyccmeenuvinu npasuramu Vic-
CJIEZIOBAHUS TTOKA3BIBAIOT, UTO ONTUMAJIbHAS J/IMHA UMECHHU IIEPEMCHHON PABHSETCS B
cpeaaeM 9—15 cumBosam. Kak IpaBuao, METO/BI CIOKHEE NIEPEMEHHDBIX, ITIOITOMY U
4/IEKBATHBIE UMEHA METOJIOB OOBIYHO JUIMHHEE. B TO K€ BpeEMsA K UMEHAM METO/IOB 4a-
CTO HPHUCOEAUHSIIOTCS UMEHA OOBEKTOB, UTO IO CYTH IPEAOCTABISECT METOAAM YaCTh
UMEHH «6ECIUIATHO». [TIABHOM 32/Ja4€i UMEHU METO/1A CJICAYET CUUTATh KAK MOXKHO Oosiee
SICHOE U ITOHATHOE OIMUCAHUE CYTU METO/IA, IOITOMY UMSI MOXKET UMETD JIIOOYIO JUINHY,
YJIOBJIETBOPAIONIYIO 3TOH LIEJH.
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NepekpectHas ccobinka O pasnu-
41U MeXLY NpoLesypamn 1 PyHK-
unsiMi cm. pasgen 7.6.

Ana umenosanun Gynkuyuu ucnoas3yiime onucanue 603-
épauyaemozo 3nauenun PyHKIMA BO3BPANIAET 3HAUYCHUE, U
3TO CJIEAYET JJOIKHBIM OOPA30M OTPA3UTh B €€ MMEHU. TaK,

umeHa cos(), customerld.Next(), printer.IsReady() u pen.Current-
Color() sICHO YKa3bIBAIOT, YTO BO3BPAMIAIOT (PYHKIIUH, U IIOTOMY SIBISAIOTCS YIAYHBIMU.

Ana umenoganua npouedypot ucnoas3yiime 6uipasumenbuviil 214201, 00ONOAHAA
ezo o0sexmom Ilporenypa ¢ PyHKIIMOHAIBHOM CBIZHOCTHIO OOBIYHO BBITIOHSCT OIle-
panuIo HaJ O6bEKTOM. VIMS JTOJDKHO OTPAXkKaTh BBITOJHAEMOE IPOLEAYPOU JEHCTBUE U
OOBEKT, HAJl KOTOPBIM OHO BBIIIOMHAETCS, YTO MPUBOJUT HAC K (DOPMATY «IJIATON +
00BEKT>. [IpUMEPH yIAaUHBIX UMEH IIpoueayp — PrintDocument(),CalcMonthlyRevenues(),
CheckOrderlnfo() nu RepaginateDocument().

B ciygae 06 bEKTHO-OPUEHTHPOBAHHBIX A3BIKOB UMsA OOBEKTA B UM IIPOLIEYPHI BKIIIO-
4aTh HE HYXKHO, IOTOMY YTO OOBEKTBI M TaK BXO/JAT B COCTAB BBI3OBOB, IPUHUMAIOIIUX
BUjl document.Print(), orderinfo.Check() u monthlyRevenues.Calc(). imeHa Buza docu-
ment.PrintDocument() CTpajaioT OT U30BITOYHOCTU U MOI'YT CTATh B IIPOM3BOJHBIX
KJIaccax HeBepHBbIMU. Ecinu Check — K1acc, IPOU3BOAHBIN OT Kaacca Document, CyThb Bbl-
30Ba check.Print() KaKETCA OYEBUIHOM: IIEYATh Y€KA. B TO K€ BpeMs BBI3OB checR.Prini-
Document() OXOX HA MEYATh 3AIIUCH YEKOBOI KHIWKKUA WJIN €KEMECAYHON BBIITHUCKU
CO CYeTa, HO HUKAK HE YEKa.

MepekpecTHas ccbiika [1oxoxui
CMMCOK aHTOHWMOB, MCMOMb3Ye-
MbIX B MMEHaX MePEeMEHHbIX, CM.
B MOfpasfene «AHTOHWUMbI, Yac-
TO BCTPEYalLMecs B MMeHax
nepemeHHbIx» pasgena 11.1.

AucuuniunupPosanno ucnoav3yiime anmonumsr llpume-
HEHUE KOHBCHIIUI UMEHOBAHUS, I1OJPA3YMEBAIOIINX UCIIONIb30-
BaHUE AHTOHUMOB, MO/IZICPKUBAET COTTTACOBAHHOCTD UMEH, YTO
obJeryaeT 4yTeHue Koja. AHTOHUMBI Bpoje first/last MOHATHBI
BceM. ITapsl Bpoze FileOpen() n _Iclose() HECUMMETPUYHBI U

BBI3BIBAIOT 3AMCIIATEIBCTBO. BOT HEKOTOPBIE AHTOHUMBI, TIOITY-
JSIPDHBIC B MIPOTPAMMHUPOBAHUM:

add/remove increment/decrement open/close
begin/end insert/delete show/hide
create/destroy lock/unlock source/target
first/last min/max start/stop
get/put next/previous up/down
get/set old/new

Onpeodenaiime KOH8EHUUU UMEHOBAHUA UACINO UCHONBIYEeMbLX onepayuii Ilpu
paboTe Ha/I HEKOTOPBHIMU CUCTEMAMH BAXKHO PA3IUYATh PA3HbIC BU/IbI onepariuil. Ca-
MBIM JICTKMM W HA/JCKHBIM CIIOCOOOM OIIPCAC/TICHUA ITUX paanquI YaCTO OKAa3bIBACT-
Cs KOHBCHIIMA MMCHOBAHUSA.

B 0gHOM M3 MOUX IIPOEKTOB KAKJBIN OOBEKT UMEJ YHUKAIbHBIN UACHTU(MUKATOP. MBI
HE NOTPYAWIUCH BBIPAOOTATh KOHBEHIIUIO HMEHOBAHUS METOJOB, BO3BPALAIOIINX U/ICH-
TU(PUKATOP OOBEKTA, U B UTOI'E IOJIYUYWIN TAKUEC UMEHA, KaK:

employee.id.Get()
dependent.GetId()
supervisor()
candidate.id()

Kiacc Employee npejoCTaBIIsAI JOCTYII K OOBEKTY id, KOTOPBIH B CBOIO OYEPE/b BKIIIO-
yan Metoj Gel(). Knacc Dependent npeJOCTABIIS JIJIsL 3TOU 1ienu MeTo]| Getld(). Paspa-
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OGOTYMK KJ1ACCa Supervisor CAenal id 3Ha4eHUEM, BO3BPAIAE€MbIM 110 YMOI4aHUIO. Kitacc
Candidate 1pefoOCTaBIAN JOCTYII K OOBEKTY id, KOTOPBIHA 110 YMOJYAHHUIO BO3BPALIAII
3HaueHHe uaeHTUudUKaTopa. K cepeanHe MpoeKkTa HUKTO U3 HAC YK€ HE MOT BCIIOM-
HUTB, KAKOI M3 METOJOB MPEJNONAralIOCh UCIONb30BATh I TOT'O WIN UHOTO OObEK-
T4, HO MBI Y’K€ HAIHUCAJIN CIUIIKOM MHOTI'O KOZd, YTOOBI BO3BPAN[ATLCA HA34J] U BCE
COTIJIACOBBIBATD. [103TOMY KOKAOMY WIEHY I'PYIIIBI IPUNUIOCH TPATUTD JTUITHHUE YCHIINS
Ha 3aIIOMHUHAHHE HECOTTIACOBAHHBIX MOAPOOHOCTEN CUHTAKCUCA MOTYUYEHUS id N3 KaxkK-
JIOTO K1acca. KoHBEHIIUA UMEHOBAHUs, ONPEAEIAIONAs MOIydeHHuE id, cenana 6bl Ta-
KyI0O HETIPUATHOCTh HEBO3MOKHOM.

7.4. HacKonbKo 06beMHbIM MOXET 6bITb MeToA?

Ha nytu B AMEPUKY NMWIMIPUMBI! CIIOPWIM O JIy4lIed MAaKCUMaJIbHON JUIMHE METO/IA.
W BOT OHM NpUObUINA K TIMMMYTCKOMY KaMHIO M HA44JIM COCTABIATL Merdiayapckoe
cornamenue. O MaKCUMaIbHON JJIMHEC MCTOZOB NWJIUTPUMBI TdK 1 HC JOTOBOPWUIUCD,
4 TAK KAK JO IOANHUCAHHA COIVTAIICHUA OHHW HC MOIJIM BBICATUTHCA HA 6CpCI‘, TO Caa-
JIUCh U HE BKIIOYWIM 3TOT IYHKT B COIJIAIIEHUE. PE3yIbTaTOM CTAJIM HECKOHYAEMBIE
1e6aThl O JOIYCTUMOM JJINHE METOLOB.

B reopernueckux paborax [UIMHY METOJA YACTO COBETYIOT OIPAHUYUBATD YHUCIOM CTPOK,
NOMEIIAIOMINXCS HA OKPAHE MOHUTOPA, WIH K€ OAHOU-IBYMS CTPAHULIAMHU, YTO COOT-
BETCTBYET NpuMepHO 50—-150 crpokam. Cienysa 3Tomy npasuiy, B IBM ognaxasl orpa-
HUYWIH MeTobl 50 crpokamu, 2 B TRW — asyms crpanutiamu (McCabe, 1976). Co-
BPEMCHHBIC ITPOTrPAMMBI OOBIYHO BKJIIOUAIOT MACCy OYCHb KOPOTKHUX MCTO/IOB, BbI3bI-
BAEMBIX U3 HECKOJIBKUX OOJI€E KPYIHBIX METOAOB. OJJHAKO IMHHBIC METOABL AAJICKU
OT BeIMUpPaHus. He3ag0/ro 1o 3asepiieHus paboThl HAJL TOM KHUTOH 5 B TCYEHUE MECSLA
HOCETUJI IBYX KJIUEHTOB. B OHOM Cilydae NPOIPaMMHUCTBL GOPOIUCH C METOLOM, BKJIIO-
4gapmuM npumepHo 4000 CTPOK, a BO BTOPOM IBITAIUCh YKPOTUTb METOJ, COJNEPKAB-
mun 6onee 12 000 cTpox!

JmHa METOJOB YK€ JABHO CTAala IPEJAMETOM MCCACAOBAHUU. HekoTOpble U3 HUX
yCTapeny, 4 JPYIUe aKTyaJbHbl U 110 CEH [JCHb.
B DBaswiu u IleppuKoHE OOHAPYXUIU OOPATHYIO KOPPEIALUIO MEXIY
ﬂL pasMepoM METOJA U YPOBHEM OUIMOOK: IIPH POCTE pa3zMepa METOLOB (BILUIOTD
10 200 CTPOK) YUCJIO OWIMOOK B PACYETE HA OAHY CTPOKY CHUKAIOCH (Basili
and Perricone, 1984).
B [Ipyroe uCCIEAOBAHME ITOKA3AIO, YTO C YUCJIOM OIIMOOK KOPPEIUPOBATIN CTPYKTYPHAS
CJIOKHOCTDb U O6'bEM HCIIOIb3YEMBIX JAHHBIX, HO HE pasmep Meroaa (Shen et al,, 1985).

B B uccnegoBanuu 1986 1. 66110 OGHAPYKEHO, YTO HEGOBIION Pa3Mep METOOB (32
CTPOKM WM MEHEE) HE KOPPENTUPOBAJ C MEHBIIMMH 3aTPATAMHU HA UX Pa3pabOTKy
WM MEHbIUM yuciaom jaedexros (Card, Church, and Agresti, 1986; Card and Glass,

! TImmarpumsl (pilgrims) — nmaccakuphl aHITIMICKOTO cyaHa «Metidnayap» («Mayflower»), ocHOBaTen
ITIMMyTCKOM KOJOHMHN B CeBEPHON AMEpUKe, 3aKIounBImre Meridnayapckoe cornamenune (Mayflower
Compact) O CO3JAaHHUU «TPAKAAHCKON MOJTUTHYECKON OPraHU3ALNW> /I MOANEPKAHUA MOPAAKA 1
6€30I1aCHOCTH, «IIPUHATUS CIIPABEJIMBBIX U OOECIIEYMBAIONIMX PABHOIIPABUE 3AKOHOB>. [TIMMYyTCKUI
kameHb (Plymouth Rock) — mo mpefaHuio rpaHuTHAs 1716164, HA KOTOPYIO CTYIIWJI IEPBBIM COMIE/I-
it ¢ Kopabsist MIIUrpuM B Jiekabpe 1620 r. [Tounraercst B CIIA Kak HAIMOHAIbHASE CBATBIHSL. — [IpuMm.
nepes.
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1990). PazpaboTKa KPYIMHBIX METOJOB (65 CTPOK Wiu 60jee) B pacyeTe HA OJ[HY
CTPOKY KOZia OblIa JICHIEBIIE.

B OnbITHOE U3y4deHue 450 METOI0B IIOKA34710, YTO HEOOJIBIINE METO/IbI (BKIIOYABIINE
MeHee 143 KOMaH/l UCXOJHOI'O KOZA C YYETOM KOMMEHTAPUEB) COAEPKAIN HA 23%
OosbIle OMMOOK B pACYETE HA CTPOKY KO/d, 4eM 60JIe€ KPYIIHBIC METO/Ibl, HO UC-
IIPABJIEHHUE MEHBIINX METOJOB ObUIO B 2,4 pa3da menee joporuM (Selby and Basili,
1991).

B lccienoBaHus NO3BOMUIN OOHAPYKUTh, 4YTO KO/ TPEOOBAI MUHUMAJIbHBIX U3MEHE-
HUI, €CJIN METO/IBI COCTOSUIN B cpeiHeM n3 100—-150 crpok (Lind and Vairavan, 1989).

B lccnegosanue, nposegeHHoe B IBM, MOKa3aa0, YTO MAKCUMAIbHBI YPOBEHD OIIH-
OOK ObUI XaPAKTEPEH JIJII METO/IOB, pa3Mep KOTOPHBIX NpeBbinian 500 CTpoK Koja.
ITpu pajbHENRIIEM YBEJIMYEHUN METOLOB YPOBEHB OIINOOK BO3PACTAN IIPOIOPLIUO-
HAIBHO YHCTy CTPOK (Jones, 19862).

Tak Kakylo e JJIUHY METOAOB CUUTATb IPUEMJIEMON B OOBEKTHO-OPUEHTUPOBAHHBIX
nporpammax? MHorue MeTojpl B OObEKTHO-OPUEHTUPOBAHHBIX [IPOrpaMMax OyAyT Me-
TOJAMU JOCTYIA, OOBIYHO OYEHb KOPOTKUMU. BpeMs OT BPEMEHU PEAIU3ALUA CJIOKHO-
IO AIropyUTMa OyeT TPEOOBATh CO34aHNA O0JIEE UIMHHOI'O METO/A, U TOIZIA METOY MOXKHO
OyzeT no3BoaUTh BeIpacTu 10 100-200 CTPOK (CTPOKOHM CUHUTAETCS HEIYCTAsl CTPOKA
HUCXO/JHOI'O KO/A, HE SABJIAIONIASACI KOMMEHTApUEM). [leCATUICTHS UCCIEA0BAHUN TOBO-
PAT O TOM, YTO METOABI TAKOU JUIMHBL HE O0JIEE MOABEPKEHDBI OIIUOKAM, YEM METO/bI
MEHDBIIUX Pa3MePOB. [IyCTh AIMHY METOA ONPENEIAIOT HE UCKYCCTBEHHbBIE OIrPaHNYe-
HUA, A TAKUE (PAKTOPBL, KAK CBA3ZHOCTb METOAA, IIyOMHA BIOKEHHOCTH, YUCJIO IIEPEMEH-
HBIX, YUCJIO TOYEK NPUHATHS PEMICHUI, YUCJIO KOMMEHTAPUEB, HECOOXOIUMBIX JIJIs1 OOBSC-
HEHUS METO/A, U IPYIHE COOOPAKEHUs, CBA3AHHBIC CO CJIOKHOCTBIO KOJA.

YTO KacaeTcss METOJOB, BKIIOUAomux 6oee 200 CTPOK, TO K HUM CJIEYET OTHOCUTHCS
HACTOPOXEHHO. HU B OJTHOM U3 UCCIIEZIOBAHUIL, B KOTOPBIX ObUIO OOHAPYKEHO, YTO H0JIee
KPYIIHBIM METO/IaM COOTBETCTBYET MEHBIIIAS CTOUMOCTD Pa3pabOTKU, MEHBIIUI YPOBEHD
OomMOOK WK 002 (PaKTOPA, 3TA TEHACHUMSA HE YCUINBAIACh IIPU YBEIUYECHUU Pa3Mepa
csoiie 200 CTPOK, a4 NP MPEBBIIIEHUN 3TOTO MPEEIA METO/bl HEU30EKHO CTAHOBSAT-
Csl MEHEE MOHATHBIMU.

7.5. CoBeTbl N0 UCMOJIb30BAHUIO NApamMeTpPoB
MeTo[0B

NuaTEPdEICH MEXAY METOAAMH — OJMH M3 OCHOBHBIX HCTOYHHUKOB OIMHOOK.
i B ogHOM 4acTO IUTUPYEMOM UCCIEAOBAHUU, TPOBEAEHHOM basunu u Ilep-

pukosne (Basili and Perricone, 1984), 66110 OOHAPYKEHO, YTO 39% BCEX OIIU-
OOK OBLIM OHMIMOKAMU BHYTPEHHUX MHTEP(MENCOB — OMMUOKAMHU KOMMYHUKALIUN MEX-
JIy METOLAMH. BOT HECKOIBKO COBETOB MO MPEJOTBPAIIEHHUIO TTOJOOHBIX IIPOOIIEM.

Ilepeoasaiime napamemput 6 nOPAOKe «6XO0HbIE SHAUCHUA
NepekpecTHas ccbinka O AOKY-
MEHTUDOBAHUN NapaeTpos meto-  — USMEHAeMble SHAUEHUA — BbLXOOHble 3HaueHusn> Bme-
[0B CM. nogpasgen «Kommentn-  CTO YIODSIOYEHHS ITAPAMETPOB CAyYAMHBIM OO6PA30M HJIH 11O
poBaHue MeTof0B> pasfiena 32.5,  anpaBUTY YKA3BIBAMTE B CIIMCKE CHAYA/IA UCKIIIOUUTEIBHO BXO/I-
ae qJOpMaT“pO;:“;""" NapameT-  ppie apaMeTphl, 3ATEM BXOHbBIC-U-BBIXOJIHBIC TTAPAMETPbI U Ha-
08 — pasgen 31.7. .
y LEE KOHEI| — HCKIIOYUTEIbHO BBIXO/IHBIE ITAPAMETPBHI. TAKOI I10-
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PANOK COOTBETCTBYET IMOCJIENOBATEIBHOCTH BBIIIOIHAEMBIX B METOJIE ONEPAIIUIL: BBOJ,
JJAHHBIX, UX U3MEHEHHNE 1 BO3BPAT PE3Y/IBTATd. BOT IPUMEPDHI CIIMCKOB NTAPAMETPOB, Ha-
MUCAHHBIE HA 3bIKEe Ada:

Mpumepbl pa3meLLeHns napameTpoB B NOPAJKE «BXOAHbIE 3HAYEHUA —
M3MEHSIEMble 3HaYeHUs! — BbIXOAHbIE 3Ha4YeHus» (Ada)

procedure InvertMatrix(

|;B A3blke Ada KNto4YeBble CIOBA inN W Out NOACHAIOT CYyTb BXOLHbIX W BbIXOLHbIX NapameTpoB.

originalMatrix: in Matrix;
resultMatrix: out Matrix
)

procedure ChangeSentenceCase(
desiredCase: in StringCase;
sentence: in out Sentence

)

procedure PrintPageNumber(
pageNumber: in Integer
status: out StatusType
);

Takasg KOHBEHIUA YIOPAJZOYEHUA TAPAMETPOB MPOTUBOPEUNT KOHBEHIIUM OUOIHOTEK
C, mpeAnonaraomen yKa3aHnue U3MEHAEMOTr'O NTapaMeTPa B MEPBYIO O4Yepenb. KOHBEH-
A «BXOJHBIC 3HAYCHUA — M3MCHACMBIC 3HAYCHUA — BBIXOJHBIC 3HAYCHUA» KAXKETCA
MHE O0JIe€ PA3yMHOM, HO, JIAKE €CJIM BBl Oy/IETE€ COITTACOBAHHO YIOPAJOYMBATE Iapa-
METPBI JTIOOBIM MHAYE, BBl OKAKETE YCIYTY IPOTPAMMHUCTAM, KOTOPBIM MPUAETCA YUTATh
Ball KOJI.

IToodymaiime o co30anuu cO6CMBEHHBIX KNIOUEEGbIX 106 in u out B oTnuune or
Ada gpyrue a3blKd HE NOJJECPKUBAIOT KIIOYEBBIE CI0BA 72 U out. OJHAKO JAKE B 3TOM
CJIy4ae Bbl CKOPEE BCET'O CMOXKETE CO3/aTh UX C IIOMOIIBIO IIPEIPOLIECCOPa:

Mpumep onpepeneHus cO6CTBEHHbIX KNHOYEBbIX €108 /n u Out (C++)

#define IN
#define OUT
void InvertMatrix(
IN Matrix originalMatrix,
OUT Matrix =resultMatrix
)i

void ChangeSentenceCase(

IN StringCase desiredCase,

IN OUT Sentence xsentenceToEdit
)
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void PrintPageNumber(

IN int pageNumber

OUT StatusType &status
)

B 1aHHOM IpHUMEPE KIIOUEBBIC CJIOBA-MAKPOCHI IN 1 OUT UCIONB3YIOTCS JUISL JOKYMEH-
TUPOBAHUA. YTOOBI 3HAUEHHUE MAPAMETPA MOKHO ObUIO U3MEHUTD B BLI3BAHHOM METO-
Jie, IaPpaMETP BCE K€ HYKHO IIEPEIABATH 110 YKA3ATEIIO WX IO CChUIKE.

ITpex/e 4eM NPUHATD 3TOT NOAXO0/[], OOJYMANTE BA €I'0O BAKHBIX HEJOCTATKA. COOCTBEH-
HbIE KII0UYEBbIE C/10BA IN U OUT OKXyTCSI HE3HAKOMBIMU OOJIBIIMHCTBY IIPOIPAMMUC-
TOB, KOTOPbIEC OYAyT YHUTATh BAll KOJ. Pacmupss s3blK TAKUM 0Opa30M, JEIANUTE 3TO
COIVIACOBAHHO, JIYYIIE BCEI'O B MACIITA0€ BCETO IPOEKTA. BTOPOI HELOCTATOK B TOM,
UTO KOMIWJIATOP HE OYAET IPOBEPITh COOTBETCTBUE APAMETPOB KIIOUEBBIM CJIOBAM
IN 1 OUT, n3-32 4€Tr0O BBl CMOXKETE OTMETUTD MAPAMETP KaK /N 1 BCE K€ U3MEHUTD €TI0
BHYTPU M€TO/d. TaK BBl TOJBKO BBEJCTE IIPOTPAMMUCTA, YUTAIOUIEIO Ball KOJ, B 34-
onyxzaeHne. OOBIMHO Il OIIPEIETICHUS UCKIIOYNUTEIBHO BXOAHBIX IIAPAMETPOB JIYYIIIE
NIPUMEHATD KJIIOYEBOE CIIOBO CONSt A3bIKA CH+.

Ecnu Heckoavsko memoooeé ucnons3yiom noxodcue napamempsot, nepeoasaiime
UXx 6 CO21ac08aHHOM noPacke IIopANOK APAMETPOB MOXKET KAK OOJIETUNUTD, TAK U
3aTPYAHUTD UX 3anloMuUHaHME. HanpuMmep, B C IPOTOTUIIBI METOJOB [prinif() u printf()
PA3/MIUYAIOTC TOJABKO TEM, UTO fprintf() IpuHUMAET (PAUI B KAUECTBE JOIOJIHUTEIBHO-
I'O IIEPBOTO apryMeHTa. [TI0X0XKee OTHOMECHUE HAOMIOLACTCI U MEXIY METOAAMU fpuls()
u puits(), HO B [puts() aiin nepesaeTcs NOCIEAHUM. DTO JOCAJAHOE PA3IUYUE TOJIBKO
3aTPYAHACT 3AIIOMUHAHUEC [1APAMETPOB HA3BAHHBIX METOMOB.

C Ipyrom CTOpOHBL, METOALI Strncpy() u memcpy() B TOM ke C IPUHUMAIOT APTYMEHTEI
B OJIMHAKOBOM IOPSJKE: CTPOKA-IIPUEMHUK, CTPOKA-UCTOYHUK U MAKCUMAJIbHOE YHCIIO
KOIMPYEMBIX 6aiT. Takoe CXOACTBO IIOMOI'A€T 3AIIOMHUTD MIAPAMETPBL OOOUX METOMOB.

Hcnoav3yiime éce napamempPst ECiv Bbl IEPEJACTE ITAPAMETP B METO/I, UC-
: HOJIB3YITE €r0, B IPOTUBHOM CJIy4d€ YAAIUTE IIapaMeTp U3 uarepderca me-
ToJA. Hanmure HEUCIOIb3yeMBIX IAPAMETPOB COOTBETCTBYET OOJIEE BBICOKO-
MY YPOBHIO OIMUOOK. M CCIEMOBAHUS TIOKA3AIIH, YTO OIMUOGKH OTCYTCTBOBAIU B 46% Me-
TOJOB, HE BK/IIOYABIINX HEUCIIOIb3yEMBIX IEPEMEHHBIX, U TOJIBKO B 17-29% METOLOB,
cojepxkaBIIUX O0Je€ OAHOM HEUCIIOAb3yeMor nepemenHon (Card, Church, and Agresti,
1980).
OTO NPABUWIO JOIYCKAET OJHO UCKIIOYECHHUE. [IpU YCIOBHOIN KOMIIWJIALIUY KOJA U3 KOM-
MWIALMK MOI'YT ObITh UCKIIOYEHBI YACTH METO/A, UCIIO/Ib3YIOMUE HEKOTOPBIH ITAPAMETP.
Omnacairecp 3TOro NOAXOAA, HO, €CJIM Bbl YOEKACHBI, YTO BCE IIPABUWIbHO, OH BIIOJIHE
JOIyCTUM. B 0611eM, €C/IM y BAC €CTh CEPbE3HAs IPUYMHA HE HUCIOJIb30BATD APAMETP,
OCTaBBI€ €0 B CIIUCKE. EC/IM TAKOBOU HET, OUMCTUTE UHTEPPENC METO/IA OT MPUMECE.

ITepedasatiime nepemennsvie cmantyca uiu K0Oa OWUOKU nocreonumu IlepeMen-
HBIE CTATYCAd U NEPEMEHHBIE, YKA3BIBAIOUINE HA OMIMOKY, CJIEAYET PACIONAraTh B CIIHUC-
K€ MapaMeTpoB nocyieAHUMH. OHM BTOPOCTENEHHBI 110 OTHONIEHHUIO K ITTABHOM I1E/IN
METO/IA U ABJAIOTCSA UCKIIOYUTENIBHO BBIXOAHBIMUA MAPAMETPAMHU, TOITOMY TAKas KOH-
BEHIIUS BIIOJIHE PA3YMHA.
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He ucnonw3yiime napamempst memooa 8 kauecmee padouux nepemenusix Vc-
[10JIb30BATDb MI€PEJABAEMbIC B METOJ, IIAPAMETPBI KAK PAOOYUE IIEPEMEHHBIE OIIACHO.
CospaiTe A1 3TOH 1ENU TOKAIbHbBIE IEPEMEHHBIE. TaK, B ClIEyIOmEeM (hparMeHTe Java-
KOJla IIEpEMEHHAS 71pulVal HEKOPPEKTHO CIIYKUT I XPAHEHUA IIPOMEKYTOYHBIX pe-
3YJBTATOB BBIYMCICHUM:

Mpumep HEKOPPEKTHOr0 UCNOMb30BaHNA BXOAHOI0 napameTpa (Java)

int Sample( int inputVal ) {
inputVal = inputVal = CurrentMultiplier( inputVal );
inputVal = inputVal + CurrentAdder( inputVal );

|;I'Iepe|v|eHHaﬂ inputVal yXe He COLEPXMUT BXOAHOr0 3Ha4YeHus.

return inputVal;
}

B aroMm (pparmenTte nepeMeHHas ipuiVal BBOLUT B 3a0/IyKACHUE, IIOTOMY YTO IIPH 34-
BEPIIEHUU METO/A OHA HOJIbIIE HE COJIEPKUT BXOJHOT'O 3HAUYEHUST; OHA COJEPKUT PE3YIIb-
TAT BBIUYUCJACHUS, YACTUYHO OCHOBAHHOI'O HAa BXOJQHOM 3HAYEHHUH, U MO3TOMY €€ MM
HeyaayHo. Ecu nosaHee BaM IPUAETCA 33/I€HCTBOBATh IEPBOHAYAIBHOE BXOJHOE 3HA-
YEHMUE B IPYIOM MECTE METO/A, Bbl, BEDOATHO, 3aACUCTBYITE IEPEMEHHYIO inputVal, npes-
IOJIarasi, YTO OHA COMCPKUT MEPBOHAYAILHOE 3HAYEHUE, HO 3TO MPEANONIOKEHUE OY-
JET OUIMOOYHBIM.

MOKHO /I PEIIUTD 3Ty NPOO6IEMY IIyTEM IEPpEUMEHOBAHMA inputVal? HasepHoe, HET.
TTepeMEHHOI MOKHO 6bUIO ObI IPUCBOUTD UM BPOJIE workingVal, HO TAKOE PENIEHUE ObUIO
6Bl HEMOJIHBIM, TaK KAaK 3TO UMs HE TOBOPHUT O TOM, YTO NEPBOHAYAIBHOE 3HAUYECHUE TIE-
PEMEHHOU NEPEAAETC B METOJ, U3BHE. Bl MOITIM OBl IIPUCBOMTD €M HEJIEIIOE UM (1pul-
ValThatBecomesWorkingVal (BXOJHOE 3HaYEHHUE, KOTOPOE CTAHOBUTCSA PAOOYUM 3HAUE-
HMEM) WIM C/IAThCA U MPOCTO HA3BATb €€ X WIN Val, HO BCE 3TU MOAXO/bl HEYJAUHBI.

Jlydiie u36€erarb HACTOSIIUX M OYAYHIUX MPOOJIEM, UCIIONb3YS pAaObOUYNE NIEPEMEHHBIE
SBHO, HAIIPUMEDP:

Mpumep KOPPEKTHOrO UCNONb30BaHUA BXOAHOrO NapameTpa (Java)

int Sample( int inputVal ) {
int workingVal = inputVal
workingVal = workingVal = CurrentMultiplier( workingVal );
workingVal = workingVal + CurrentAdder( workingVal );

Ecny nepBOHAYAIbHOE 3HAYEHUE mpulVal TIOHAJOOUTCA 34€Ch WIH I'AE-TO €IIE, OHO BCE
€e1ie JIOCTYIIHO.

return workingval;
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CozlaHue HOBOM IIEPEMEHHOM workingVal OACHAET POJb npulVal 1 NCKIIOYAET BO3-
MOXKHOCTb OIIMOOYHOI'O UCMONb30BaHUA inputVal B Henogxoaamun moment. (He pac-
CMATPUBANTE ITO PACCYXK/CHHUE KAK ONPAB/JAHHE ITPUCBOCHUS IIEPEMEHHBIM UMEH
inputVal wnn workingVal. Imena inputVal u workingVal IpOCTO YKACHBL U CJIYKAT B JAHHOM
MPUMEPE TOIBKO Il MOSICHEHHUSA POJIEH MEPEMEHHBIX.)

ITpHCBOEHHE BXOAHOI'O 3HAYEHUS PAGOUYEH IIEPEMEHHOM TOAYEPKUBAET TOT (PAKT, YTO
3HAYEHHUE MOCTYIAET B METO/| U3BHE. KpOME TOrO, 3TO HUCKIIOYAET BO3MOKHOCTD CIIy-
YAFHOI'O U3MEHEHHS MapaMeTpoB. B C++ OTBETCTBEHHOCTD 32 3TO MOXKHO BO3JIOXKHTb
H2 KOMIIWJIATOP IIPU MOMOIIU KJIIOUYEBOT'O CJIOBA const. OTMETUB IIAPAMETD KaK COst,
BBl HE CMOJKETE U3MEHUTDb €I'0 3HAYEHHUE BHYTPU METO/A.

MepeKpecTHas cobinka O CasaaH- Hoxymenmupyiime évipadicennvie 6 unmepdgpetice npeono-
HbiX C WHTEpceiicavn npeanono-  JIOAHCEHUA O napamempax ECIU BbI IPEATIONATACTE, YTO Ie-
KEHUsIX CM. Takke masy 8, 0 fo-  PEAABAEMbBIE B METOJ| JaHHBIC JJOJUKHBI MMETh OlIpE/Ie/ICHHbIE
KyMEHTVDOBaHMN Kofia — IMay 32.  xapaKTEPUCTUKH, CPA3Y KE JOKYMEHTUPYITE ITH IPEAIOIOKE-
HUA. JOKYMEHTUPOBAHUE MIPEAIIONOKEHNN U B CAMOM METOJIE,
1 B MECTAX €I'0 BbI30BA HEJb34 HA3BATH IIyCTOM TPATOM BpeMeHMU. [ThmuTe KOMMEHTA-
puH, HE AOKUAAACH 3aBEPIIEHUA PAOOTHI HAJL METOJOM: K TOMY BPEMEHU BBl MHOI'OE
3a6yaere. Emie aydine NpUMEHUTDb YTBEPKACHU (assertions), MO3BOJAIONINE BCTPOUTD
NIPEIIONOKEHNUS B KOJI.
Kakue TUIIbl IPEATIONIOKEHMI O ITapAMETPax ClIelyeT JOKYMEHTUPOBATL? BOT Kakue:
B BYU/ IAPAMETPOB: ABJIAIOTCA 1M OHU UCKIIOYNUTEIBHO BXOJHBIMH, U3MEHAEMBIMUA WIH
UCKJIIOYUTENBHO BBIXOJHBIMH,
B CAMHUIBI U3MEPEHUA (AIOHMBI, (DYTBL, METPBL U T. [1.);
B CMBICJI KOZOB CTATyCa U OWHUOOK, €CJIU /I UX IIPECTABICHUS HE MCIIOIb3YIOTCS
IIEPEYMCIICHU,
B Mana3oHbl JOIYCTUMBIX 3HAYEHUH,
B cnenu@UUecKre 3HAYCHUs, KOTOPbIE HUKOI/IA HE [NOJDKHBI IEPEAABATHCA B METO/,.

Ozpanuuueaiime uucio napamempos memooa npumepHo cemoio 7 —

; MAru4ecKoe Yucio. [ICHXONIOruYeCcKUe UCCIEIOBAHNS TOKA3AIN, YTO JIO/IH,

KaK MPABUJIO, HE MOTYT CJIEAUTb OGOJIEE UEM 32 CEMbBIO JIEMEHTAMH HHMOP-

maru cpasy (Miller, 1956). DTO OTKPHITHE UCTIONB3YETCS B OTPOMHOM YHCIIE TUCITHTI-

JINH, TIO3TOMY PE30HHO MPEANONOKNATD, YTO OOJIBIIUHCTBO JIOJICH HE MOXKET YCPKHU-
BATh B yM€ OO0JICE CEMU MAPAMETPOB METO/IA OTHOBPEMEHHO.

TeyeapecTian chimal AHass Ha mpakTuKe BO3MOXHOCTb OTPAHUYCHUS YHCIA APAMETPOB

Tepchericos oM. B nofpasaene «Xo-  3ABHCHT OT TOI'O, KaK B BBIOPAHHOM BAMU SI3BIKE PEATM30BAHA

powas aberpakuma» pasgena 6.2. TIOJJICPIKKA CIIOKHBIX TUIIOB JAHHBIX. HporpaMMprﬂ Ha COBpeE-

MEHHOM A3BbIKE, MOANEPKUBAIOMEM CTPYKTYPUPOBAHHBIE JAH-

HBIE, BBl MOXKETE NIEPEAATh B METOJ COCTABHOM THUII JJAHHBIX, COACpXKAmMUil 13 noneu, u

PaccMaTpPUBATD €0 KAK OJJUH «3JIEMEHT» JIAaHHBIX. [IpU UCIIOJIB30BAHUU OOJIEE TPUMU-
THUBHOTO SI3BIKA BAM, BO3MOJKHO, IPUJETCA MEPERATHh BCE 13 MONIEH MO OTAEIBHOCTH.

Ecnu BaM IOCTOSIHHO IPUXOAUTCA IIEPEAABATh B METOABL CIUIIKOM OOJIBIIOE YHUCIO
APTYMEHTOB, BAIlIM METO/bI UMEIOT CJIMIIKOM CHUJIBHOE COLPsLKEHUE. [TpOeKTUpYHATE Me-
TOJbl WK I'PYIIIBI METOAOB TAK, YTOOBL COIPsDKEHUE ObLIO c1abbIM. Eciu BBl IEepeaae-
T€ OFHU U TE K€ JAHHBIE BO MHOI'UE PA3HBIE METO/bL, CIPYIIIUPYUTE 3TU METOBL 1 1aH-
HBIE B KJIACC.
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Hooymaiime 06 onpeoenenuu KOHEEHUUU UMEHOBAHUA 8XOOHBLX, USMEHACMBLX
U GbLXO0HBIX napamempPpos Ecin HY)KHO IPOBECTH PA3INYNEC MEK/ITY BXOJAHBIMU, H3-
MEHSIEMBIMU U BBIXOIHBIMU MTAPAMETPAMHU, CHOPMYIUPYHTE COOTBETCTBYIONIYIO KOHBECH-
LIMIO UX UMEHOBAHMS. Hanpumep, Bbl MOXKETE JIONOAHUTDh UX NPEePUKCAMU £ , m_ U O_.
ITPOrpaMMHCTBI TTOCOBOOXOTIMBEE MOTYT HUCIONIb30BATb NPeMUKCHL [nput , Modify u
Output .

ITepeoasaiime 6 memoo me nepemennsvie UAU 00BEKIMBL, KOMOPBbIE HYICHBL €My
ona noooepycanun adbcmpaxyuu unmepdhetica ECTb 1B KOHKYPUPYIOUTUX IO -
XOZa K IIepelaue YICHOB OObEKTA B METO/IbL JJOIIyCTUM, Y BAC €CTh OO'BEKT, IIPELOCTAB-
JIAIOIMIUAN JIOCTYII K JJAHHBIM IOCPEACTBOM 10 METOAOB AOCTYIIA, HO BBI3BIBAEMOMY ME-
TOJIY HY)KHBI JIMIIb TPU JIEMEHTA JAHHBIX OOBEKTA.

CTOPOHHUKHU IIEPBOTO MOAXOJA YTBEPKAAIOT, UTO B METOJ CJIEAYET NEPEAATH TOIBKO
TPH HYXKHBIX €My 3JeMeHTA. OHU CUUTAIOT, YTO 3TO MO3BOJSIET MOAJEPKUBAT MUHU-
MaJIBHOE COIIPSIKEHUE MEXK/Y METOAAMH, CIIOCOOCTBYET NOHUMAHHIO METO/IOB, OOJIET -
YaeT UX IIOBTOPHOE UCHONb30BAHUE U T. I. OHU IOBOPAT, UTO MEPEAadad BCEIO OObEKTA
B METO/l HAPYIIACT IPUHIUI MHKAIICYJISAIIUY, IIO3BOJISIST BBI3BAHHOMY METO/y UCIIOJb-
30BaTb BCE 10 METONOB JOCTYIA.

CTOPOHHHUKM BTOPOTI'O NOAXO/d YTBEPAKAAIOT, UTO CJIEJYET NEPEAATh BECh 0OBEKT. OHU
TOBOPAT, YTO €C/IN BBI3bIBAEMBIIT METO/ IMOJIYYUT AOCTYII K JOIIOTHUTCIBHBIM YJICHAM
OOBEKTA, ITO MO3BOIUT COXPAHUTD CTAOUIBHOCTb UHTEP(MENCA METOJA. IM KAXKETCH, YTO
HMMEHHO II€PE/Iada TPEX KOHKPETHBIX 3JIEMCHTOB HAPYIIACT MHKATICYIIAIUIO, IIOTOMY YTO
3TO YKa3bIBAET HA KOHKPETHBIC JIEMEHTHI IAHHBIX, UCIIOJIB3YEMBIC METO/IOM.

A aymaro, 9TO 062 3TUX MPABUJIA CIUIIKOM YIPOIIEHB U HE YYUTBIBAIOT CAMOTO BAXK-
HOT'O: KaKyto abcmpaxyuro popmupyem urmepgpetic memooa? Ecin abcrpakuus noj-
Pa3yMeBAaeT, YTO METO/I OXXHUAACT TPU KOHKPETHBIX JIEMEHTA JJAHHBIX, KOTOPBIE TIO
YHUCTOM CAYIANHOCTH MPUHAATICKAT OJHOMY OOBEKTY, IEPEJANTE TPU IEMEHTA IO
OTAEAbHOCTU. ECiin ske a6CTPAKIINS COCTOUT B TOM, YTO SJIEMEHTHI JAHHBIX BCET/IA IPH-
HaJJIeKAT KOHKPETHOMY OOBEKTY, Ha/] KOTOPBIM METO/] IOJDKEH BBIIOIHATD TY UIH MHYIO
OTIEPAITHIO, TOT/A, PACKPHIBASI TPU ITUX CIEITHU(MPUICCKUX IJIEMEHTA, BB HA CAMOM /JIeTIe
HapymaeTe a0CTPAKLIUIO.

Ecnu npu nepepade BCEro OOBEKTA Bbl CO3[AETE OOBEKT, 3AIOJNHACTE €0 TPEMs 3JIe-
MCHTAMH, HYKHBIMU MCTO/Y, 4 ITOCJIC BbI3OBA M3BJICKACTC TU IJICMCHTBI U3 O6’bCKTa,
3HAYUT, BAM CJIEYET NIEPEJATh B METOJ TOJIBKO TPU KOHKPETHBIX JIEMEHTA, 4 HE BECh
06beKT. (OOBIYHO HAIMYUE KOJIA, «[IOATOTABINBAIONIECIO» JAHHBIC I1EPE]] BBI30OBOM MeE-
TOJA WUIH «PAa30UPAIOWErO» OOBEKT MIOC/IE BbI30BA, — MPU3HAK HEYAAYHOI'O IIPOEKTU-
pOBaHUA METO/A.)

Ecnm xe BaM 49acTO NPUXOJUTCA U3MEHATDH CIHUCOK MaPAMETPOB METO/A, IIPU 3TOM
KQKABIH Pa3 MapaMETPBl OTHOCATCS K OTHOMY U TOMY K€ OOBEKTY, B METOJ| CJIECAYET
IIepeaBaTh BEChb OOBEKT, 4 HE KOHKPETHBIEC 3JIEMEHTBL

Hcnoas3yiime umenoéannvie napamemps: HeKOTOPBIE A3bIKK ITO3BOJIAIOT IBHO CO-
IIOCTAaBUTH (pOpMaJIbeIC mapamMeTprl C CI)Z[KTI/ILICCKI/IMI/I. DTO AcCIacT MPUMCHCHHC T1a-
pamMmeTposB 0osiee ICHBIM U OMOTAET u3beraThb OI_LII/I6OK, O6YCJ'[OBHCHHBIX HCIIPABUJIb-
HBIM COIIOCTABJICHHECM HAPAMCTPOB, HAIIPHUMED:
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Mpumep sBHOW upeHTUthukauum napametpos (Visual Basic)
Private Function Distance3d( _
06bsBNeHUs hopmanbHbIX NapameTpos.

Byval xDistance As Coordinate,
Byval yDistance As Coordinate,
ByVal zDistance As Coordinate _

)
End Function

Private Function Velocity( _
ByVal latitude as Coordinate,
ByVal longitude as Coordinate,
ByVal elevation as Coordinate _

|;COI'IOCT&BJ'IGHVIB (haKTUYECKMX NMapameTpoB ¢ (HopPManbHbIMA.

Distance = Distance3d( xDistance := latitude, yDistance := longitude,
zDistance := elevation )

End Function

JIaHHBIF IIOJIX0/] OCOGEHHO I0JIE3EH MTPH UCTIOIb30BAHUH JUIMHHBIX CIIMCKOB MTAPAMETPOB
O/INHAKOBOT'O THIA, IOTOMY YTO B 3TOM CJIy4a€ BEPOSITHOCTh HEMPABUIBHOI'O COIIO-
CTaBJICHUS TAPAMETPOB GOJIEE BBICOKA, 4 KOMIMJIATOP 3Ty OMIMOKY OIPE/EINUTh HE MO-
JKeT. BO MHOTHX Cpe/lax sIBHOE COIOCTABICHHUE MTAPAMETPOB MOKET OKA3aThCsl MAIBOOM
13 MYIIKH 110 BOPOOBSIM, HO B CPEZAX, OT KOTOPBIX 3dBUCHT 6E30MACHOCTB JIIO/ICH, N
JPYI'UX CPEaX C MOBBINICHHBIMU TPEHOBAHUAMH K HAJICKHOCTH JIOIIOJHUTEIBHBIH CITO-
€06 rapaHTHU IPABWIBHOI'O COMOCTABJICHUS NIAPAMETPOB HE ITOMEIIACT.

Yoeoumecs, umo ¢paxmuuecxkue napamempsi coomeemcmaeyiom PHopmans-
Howm  POPMATbHBIE TAPAMETPBI, U3BECTHBIE TAKKE KAK «(DUKTUBHBIE ITApaMETPhl» (dum-
my parameters), — 3TO MEPEMEHHBIE, OOBABIEHHBIE B ONPEJEIEHUN METOA. DPaKTH-
YECKMMH MapaMETPAMM HA3BIBAIOT MEPEMEHHBIE, KOHCTAHTBI UM BBIPAKEHUA, HA Ca-
MOM J[IeJI€ IEPEAABAEMBIE B METO/I.

[To HEBHUMATEIBLHOCTH JJOBOJBHO YdACTO MEPEJAIOT B METOJ| IIEPEMEHHYIO HEBEPHOI'O
TUNA — HANIPUMED, LIEJI0€ YUCJIO BMECTO YUCIIA C IJIABAIOMIEN 3anATOM. (DTa mpobie-
Ma X4aPAKTEPHA TOJIBKO I (1460 TUITM3UPOBAHHBIX A3BIKOB, TAKAX KaK C, IPU UCIIOJb-
30BAHMM HETIOJHOTO HA00pa NPEAYNPEXRIEHUNT KOMIUIATOPA. CTPOro TUIHU3UPOBAH-
HbIE A3BIKY, TAKKE KaK C++ U Java, He UMEIOT 3TOI'0 HEeJJOCTATKA.) Eciin aprymeHTsl aB-
JIAIOTCA UCKIIOYNATENBHO BXO/HBIMH, 3TO PEAKO CTAHOBUTCS IIPOGIEMOIT: OOBIYHO KOM-
IWIATOP IPU BBI3OBE METO/1A IIPEOOPA3YET (PAKTUUECKUM TUI B POPMaIbHBIN. Eciiu 310
MIPUBOAUT K IPOOIEME, KOMITUIATOP OOBIMHO T€HEPUPYET NpeAynpexaeHne. Ho nHorna,
OCOOEHHO €CITH APTYMEHT SABIAETCA U BXOJHBIM, U BBIXOJHBIM, IIEPEAAYd APTYMEHTA
HCBEPHOI'O TUIIA MOXKET IPUBECTU K CEPHE3HBIM IIOC/ICACTBUAM.
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HOCTQpaﬂTCCb BCCrAa NMPOBCPATH THUIIBI API'YMCHTOB B CIIMCKAX IMAPAMCTPOB U BHUMA-
TEJIbHO I/ISY‘-IEIIZTC MIPEAYIIPCIKACHUA KOMITMIATOPA O HECOOTBCTCTBUU TUIIOB ITAPAMCTPOB.

7.6. OTpenbHble cooOpaXeHUs
MO UCMONb30BaHUIO (DYHKLIMK

CoBpeMEHHBIE SI3bIKM, Takue Kak C++, Java u Visual Basic, nogaep:xuBaoT 1 PyHKIUH,
U npoueaypel. PyYHKIUA — 3TO METOJ, BO3BPAIAIOIINN 3HAYCHUE; IIPOLIEAYPLI 3HAYE-
HUH HE BO3BpanaioT. B C++ BCce METOABI OOBIYHO HA3BIBAIOT «(PYHKIIUAMU», OJJHAKO, C
TOYKH 3PEHUS CEMAHTHUKHU, (PYHKIIMS, «BO3BPALIAIONAsg> v0id, ABISETCS MPOIEyPOU.
Paznuume Mexny (PyHKUIUAMHE U IPOILIEyPAMU BBIPAKEHO B CEMAHTHKE HE caabee, yeM
B CMHTAaKCHCE, © UMEHHO CEMAHTHKE CJIEIYET Y/AEIATh HauOObIIeE BHUMAHHUE.

Korpga ucnonb3oBatb (pyHKLUMIO, a KOrga npouenypy?

ITypHCTBI YTBEPKAAIOT, YTO (PYHKIIUA JO/LKHA BO3BPAIIATh TOJNBKO OJHO 3HAYEHUE I1O-
JJOOHO MATEMATUYECKO! (PYHKIMU. B 3TOM Ciaydae BCce (PYyHKIIMH IPUHUMAJINA OB TOJb-
KO BXO/IHBIE MAPAMETPHI U BO3BPAIATIN €JUHCTBEHHOE 3HAUYEHHUE TPAJUIIMOHHDIM ITy-
TeM. PYHKIIUU BCET/IA HA3BIBAINUCH OBl B COOTBETCTBUU C BO3BPAIIAEMbBIM 3HAUYEHHEM:
sin(), CustomerID(), ScreenHeight() u T. 1. IIpoueaypsl, C Apyroil CTOPOHBI, MOIJIU ObI
NPUHHUMATD BXOJHBIE, U3BMEHAEMBIE W BBIXO/IHBIE MAPAMETPHBI B TIOOOM KOJIHUYECTBE.

JIOBOIBHO YACTO MOKHO BCTPETUTDH (DYHKIIUIO, pabOTAIONYIO KaK IPOLEAYPd, HO BO3-
BPAMIAIONIYIO IIPA 3TOM KOJI CTAaTyCd. JIOTMYECKN OHA ABJIAETCA MPOLESYPOH, HO U3-3a
BO3BpATa 3HAUYCHUS OPUIUAIBHO €€ CJAEAYET Ha3blBATh (PYHKUMEN. TaKk, OOBEKT report
MOT 6bl UMETb MeTO/ FormalOuipui(), NCIIONb3YEMBII ITOJOOHBIM 0O6PA30M:

if ( report.FormatOutput( formattedReport ) = Success ) then

B arom npumepe meron reportFormatOuiput() pabOTAET KAK NPOLEAYPA B TOM CMBIC-
JIE, 9TO OH MMEET BXOJHOM NapaMeTp formattedReport, HO TEXHUYECKNA 3TO (DYHKIINA,
IIOTOMY YTO CAM METO/] TOKE BO3BPAIAET 3HAYEHHUE. B 3aIMNUTY 3TOrO MOAXOAA BBl MOT-
JIM OBl CKA34Th, YTO BO3BPAIAEMOE (DYHKIIMEN 3HAYEHUE HE MMEET OTHOMEHUA HHU K
IJIaBHOM Leu (PyHKIUU ((POPMATUPOBAHUIO BBIBOJA), HU K UMECHU METOAA (report.-
FormatOutput()). B aTOM CcMbICIE METOA OOJIBIIE IIOXOX HA IPOLEAYPY, IIYCTh JAKE
TEXHUYECKU OH ABIAETCA (PyHKUMEN. Ecim BO3BpamaeMoe 3HAYEHUE CIYKAT JIJIA
OIIPCACICHMA YCIICXA MW HCYAAYXU BBIIIOTHCHUA MTPONUCAYPHI COITACOBAHHO, 3TO HC
BBI3BIBAET 3AMENIATENBCTBA.

ANBTEpHATHUBHBIN TOJIXO]] — CO3/IaHUE MPOLEAYPHI, IPUHUMAIOIIEH IEPEMEHHYIO CTa-
TyCa B Ka4ECTBE SIBHOI'O MapaMeTpa, HAlpUMep:

report.FormatOutput( formattedReport, outputStatus )
if ( outputStatus = Success ) then

S IpEATOYNTAIO UMEHHO 3TOT BAPUAHT, HO HE ITIOTOMY, YTO TPEIIETHO OTHOIIYCh K Pa3-
JIUYHIO MEK/TY (DYHKITUAMH U IMIPOIEAYPAMH, A TIOTOMY, YTO TAKOM KO/ SICHO Pa3fieysieT
BBI3OB METOZA M MPOBEPKY NEPEMEHHON cTaTyca. O6bEJUHEHUE BLI30BA U IIPOBEPKU B
OJIHOM CTPOKE YBEJINYUBACT «INIOTHOCTb» KOMAH/IbI, 4 3HAYNT, U €€ CJIOKHOCTD. Crejy-
IOIMWH BAPUAHT MCIOIb30BAHUS (DYHKITUH TAKXKE XOPOIL:
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outputStatus = report.FormatOutput( formattedReport )
if ( outputStatus = Success ) then

0 C10BOM, UCIIONAB3YUTE (DYHKIIUIO, €CIU OCHOBHAS I1€7b METOJA — BO3BPAT
M. 3HAYCHMUS, YKA3AHHOI'O B UMEHH (DYHKIIUU. VIHAYE TPUMEHANTE MPOIIEAYPY.

BoaBspat 3Ha4yeHusa u3 yHKLMMN

Hcnonb3oBanue (PyHKIIMHU CONPSKEHO C PUCKOM TOTO, YTO (PYHKIUSA BO3BPATUT HEKOP-
pekTHOE 3HA4YeHHE. OOBIYHO 3TO OOBACHAECTCA HAUIMYUEM HECKOJIbKUX ITYTEH BBIIIOJI-
HEHMA (DYHKIMH, OJUH U3 KOTOPBIX HE YCTAHABIMBAET BO3BPAIIAEMOro 3HA4eHUA. Crieys
MOHUM COBETAM, BBl CBEJIETE 3TOT PUCK K MUHHUMYMY.

IIpogepaiime 6ce 603MOHCHBbLe nymu 036pama Co3aB (PYHKLUUIO, IPOPAOOTAN-
TE€ B YME KAKIBI BO3MOXKHBIN ITyTh €€ BBIITIOJHECHUS, 0Bl YOCIUTBC, YTO (DYHKIIUS BO3-
BPAIlIA€T 3HAYEHHUE BO BCEX BO3MOXKHBIX OOCTOATENbCTBAX. Lle1ecO0O6pa3sHO NHUINA-
JIN3UPOBATH BO3BPALIAEMOC 3HAYCHUE B HAYAIC (DYHKIIUU 3HAYCHUEM 10 YMOIYAHUIO:
3TO OYAET CTPAXOBKOM HA TOT CJIy4ai, €C/IU (DYHKIUA HE YCTAHOBUT KOPPEKTHOE BO3-
BpAIllAa€MO€E 3HAYCHUE.

He so3epawaiime cColiKu Ul yKa3ameny Ha J10KaAAbHble 0aunble Kak TOJIbKO
BBIIIOJTHCHUEC MCTO/IA 3ABCPIIACTCA M JIOKAJIbHBIC JAHHBIC BBIXOJAT M3 obnactu BUON-
MOCTH, CCbUIKHA 1 YKA34TC/IN HA JIOKAJIBHBIC TAHHBIC CTAHOBATCA HCKOPPCKTHBIMH. Eciu
OOBEKT JOJDKEH BO3BPALATh UH(MOPMALUIO O CBOUX BHYTPEHHUX [JAHHBIX, IIyCTb OH
COXPaHUT €€ B (hOPME JAHHBIX — WIECHOB KiIacca. Peanusyiite s Hero (pyHKIUU J0-
CTyIIa, BO3BPAIMAIOMIUEC JAHHBIC-YJICHDBI, 4 HC CCBIJIKU WX YKA3aTCIM HaA JIOKAJTbHDBIC
NaHHDIC.

7.7. MeTtopgbl-MaKpoCbl U BCTpanBaemMble MeToAbl

C METOIAMH-MAKPOCAMH CBA3AHBI HEKOTOPBIE YHUKAJIbHBIE CO-

MepekpecTHas cebinka [axe ecnu
Ball A3bIK HE MOALEPXWUBAET Npe-
NpoLEccop MakpoCOB, Bbl MOXe-
Te C034aTb COOCTBEHHbIN Npenpo-

obpaxenus. Ceayomue IpaBrud ¥ IPUMEPBI PACCMATPUBAIOTCS
B KOHTEKCTE mpenpoueccopa C++. ECIM BBl UCMONB3YETE JIPY-
T'OM A3BIK WM IIPENPOLIECCOP, AJANTUPYHTE NIPABUIA K CBOEU

ueccop (cm. pasgen 30.5). CUTYaIUH.

Pa3spabamusiéan maxpoc, 3axnouatime 8 CKOOKU 6ce, 4mo
MONHCHO TAK KAK MAKPOCHI U UX APTYMEHTHI PACHIUPSIOTCS B KO, CJICJUTE 34 TEM, YTOObI
OHM PACHIHPSUIUCD TAK, KAK BAM HYKHO. OJIHY 4aCTyIO IIPOOIEMY HUUIIOCTPUPYET CIIE-
JYIOIIUHA MaKpPOC:

Mpumep Makpoca, KOTOpbIA paclumMpseTca HeBepHo (C++)

#idefine Cube( a ) axaxa

Ecinu BBl epefajuTe B 3TOT MAKPOC HEATOMAPHOE 3HAYCHUE ¢, OH BBIIIOJIHUT YMHOXE-
HHE HeBepHO. Tax, BeipaxkeHue Cube( x+1 ) pacmpurcs B x+1 “x + 1 *x + 1, 9410 13-32
IIPUOPUTETA ONIEPALNI YMHOXKCHUSA U CJIOXKCHUS IIPUBEIET K ITOJYYCHUIO OMHNOOYHOIO
pe3ynbraTa. BoT yiydineHHas, HO BCE €Ie HE COBCEM NPABUIBHASA BEPCHUA STOT'O MAKPOCA:
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Mpumep Makpoca, KOTOPbIi BCE eLe paclumpaeTcs HeBepHo (C++)
#tdefine Cube( a ) (a)+(a)«(a)

Lenpb yxe 6in3Ka. OfHAKO, €I Bbl UCIOJIB3YETE MAKPOC Cube() B BBIPAKCHUH, BKIIOYA-
IOIIEM ONEPAINH C O0JIEE BELICOKMM IIPUOPUTETOM, YEM YMHOKEHHE, BRIDAKEHUE (a)"(a)"(a)
6yAET BEIMMCIEHO HEBEPHO. YTO I€NaTh? 3AKIIOUUTE B CKOOKH BCE BBIPAKECHHUE:

Mpumep makpoca, ¢ KoTopbIM Bce B nopsiake (C++)
#define Cube( a ) ((a)+(a)«(a))

3axniouaiime maKpoc, 8Ka0UAIOUUIL HECKOIBKO KOMAHO, 8 puzypHble CKOOKU
MakpoC MOKET BKIIOYATh HECKOIBKO KOMAH/I, YTO MOKET IIPUBECTU K TPOHIEMaM, €CITU
BbI OyJIeTE€ PACCMATPUBATDL UX KAK €IMHBIN OJIOK, HAIIPUMED:

lpumep HeNpaBuILHOIO MAKpPoOCa, COCTOSALIEro
758 U3 HECKONbKUX KomaHg (C++)

#tdefine LookupEntry( key, index ) \
index = (key - 10) / 5; \
index = min( index, MAX_INDEX ); \
index = max( index, MIN_INDEX );

for ( entryCount = 0; entryCount < numEntries; entryCount++ )
LookupEntry( entryCount, tableIndex[ entryCount ] );

DTOT MAKPOC paboTaeT HE TAK, KAK Pa00Ta] Obl OOBIYHBIM METOM: €IMHCTBEHHOM 4aC-
TbIO MAKPOC4, BBIIIOJHAEMON B LIUKIIE fOr, ABIAETCA IIEPBAsA CTPOKA:
index = (key - 10) / 5;

YTO6BI YCTPAHUTD ITY IPOOJIEMY, 3AKIIOUYNTE MAKPOC B (DUI'YPHBIE CKOOKU:

Mpumep npaBuNbHOr0 MaKpPoca, COCTOALLEro U3 HECKONbKUX KOMaHA (C++)

#tdefine LookupEntry( key, index ) { \
index = (key - 10) / 5; \
index = min( index, MAX_INDEX ); \
index = max( index, MIN_INDEX ); \
}

3amMeHa BBI3OBOB MCTOJOB MaKpPOCAMH OOBIYHO CYUTACTCS PUCKOBAHHBIM 1 MAJIOTIOHAT-
HbIM (KOpO‘{C, I'[J'[OXI/IM) IOAXO0A0M, TAK 9TO PICHOJ'[I)SYIZTC CT'O TOJIBKO IIpU HCO6XO,I[I/I-
MOCTH.

Has3wiaiime maxpocsi, pacuuparousuecs 8 K00 no00OHO memooam, marx, umo-
ObL NPU HEOOXOOUMOCINU UX MONCHO OBLIO 3amMeHums memooamu KoHBeHIUS
MMEHOBAHUS MaKPOCOB B C++ IO/Ipa3yMeBaeT UCIIOJIb30BAHNE TOJIBKO 3AITTABHBIX OYKB.
Ecin ke MakpocC MOKET ObITh 3AMEHECH METOJIOM, HA3BIBANTE €I'O B COOTBETCTBUU C
KOHBCHITCH MUMEHOBAHUS METOOB. DTO MO3BOJIUT BAM 3AMEHSATh MAKPOCHI Hd METO/IBI
1 HAa00OPOT, HE U3MEHSAA OCTAIBHOTO KOJA.
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CnejoBaHUE 3TOM PEKOMEH/IAIIMU CBA3AHO C PUCKOM. EC/IM BBl YaCTO HCIIOIb3YETE
Olepanuu ++ U —— pajiu UX NOOOYHBIX 3PPEKTOB (B COCTABE APYIHUX BBIPAKEHUIT), TO,
IIPUHUMAsI MAKPOCHI 34 METO/IbI, BBl CTOJIKHETECh C HENPHUATHOCTIMHU. DTO €IIC OJJHA
IIPUYMHA U30€raThb NOOOYHBIX 3(PPEKTOB.

OrpaHVI‘-IeHVISI ncnoJjib3oBaHuA MeToaoB-MaKpoCOB

CoBpeMeHHbIE SI3BIKU Bpojie C++ MOAIEPKUBAIOT MHOTO AJIBTEPHATHUB MAKPOCAM:

B KJII0YEBOE CJIOBO COMSt 11 OOBIBACHUS KOHCTAHT,

H KJIIOYEBOE CJIOBO inline s onpeje/ieHus (PyHKIUMU, KOTOPBIE OYAYT KOMITUIUPO-
BATbCs KAK BCTPAMBAEMBIN KOJ;

B 11267I0HBI /I 6€30I1ACHOIO B IIJIAHE THUIIOB OINPEICACHUS CTAHAAPTHBIX ONlEpaINH,
TAKUX KAK 11, max U T. J;

B KIIOYEBOEC CJIOBO enum i OLPE/E/ICHUS [IEPEYNCICHUL;

B [UMDPEKTUBY fypedef N MPOCTBIX 3AMEH OJJHOTO THIIA JPYTHM.

brepu Crpaycrpyn, cozparens C++, numert: «<MaKpOC IMOYTH BCETJA YKA3bIBa-
€T Ha HEJOCTATOK SA3bIKA TPOTPAMMUPOBAHUS, IPOI'PAMMBI WX [IPOrPAMMHU-
cTa... EC/Iu BBI MCIIOJIB3YETE MAKPOCHL, 3HAYUT, BAM HE XBATAE€T BO3MOKHOCTEMN
OTJIAJIYUKOB, MHCTPYMEHTOB, I€HEPUPYIOIUX IIEPEKPECTHBIE CCBUIKH, CPEACTB IIPOdU-
JIMpPOBAHUA U T. A.» (Stroustrup, 1997). MakpOCH! HOJIE3HBI I BBIIIOJIHEHUA YCIOBHOM
KOMIWISIIAK (CM. pasen 8.6), HO JOGPOCOBECTHBIC TPOTPAMMUCTBI OOBIYHO HUCTIONb-
3YIOT MAKPOCBI BMECTO METOJIOB TOJIBKO B KPAMHEM CJIydac.

<N

BcTpanBaembie meTofbl

SA3pIk C++ NOAJEPKUBAET KIIOUEBOE CIOBO inline, CIyXallee Ui ONPENEIEHUA BCTPa-
HMBAEMBIX METOJOB. MIHa4e roBops, NPOrPaAMMHUCT MOXKET Pa3padbaThIBATh KO/ KAK Me-
TOJ, HO BO BPEMs KOMIIM/IALIMHA KOMIIUJIATOP IOCTAPAETCA BCTPOUTD KAXK/AbIN K3EMII-
JIIp METOJA NPAMO B KOJ. TEOPETUYECKU BCTPAUBAHUE METOOB MOXKET IOBBICUTD OBI-
CTPOAEUCTBUE KO/, MO3BOJIAA U36€KATh 3aTPAT, CBA3AHHBIX C BBI3OBAMHU METOJIOB.

He 3noynompeonaiime ecmpausaemovinu memooamu BcrpanBacMbie METOBI Ha-
PYHIAIOT UHKATICYIAIUIO, TIOTOMY UTO C++ TpebyeT, 4TOObI IPOrPAMMHCT IOMECTHI KO/
BCTPAMBAEMOI'O METO/IA B 3AIOJIOBOYHBIA (DAL, ZOCTYIIHBIM OCTAIbHBIM IIPOTIPAMMUCTAM.

[Tpu BCTPAUBAHUY METO/IA KAXK/BIN €O BBI30B 3AMEHSIETCSI HA TIOJTHBIN KOJI METOJIA, UTO
BO BCEX CIIYYasX VBEIMUYHUBACT OOBEM KOJIA U CAMO IO Ce6€ MOKET CO3/ATh TPOGIEMBL,

[TpakTUUECKOE NPUMEHCHUE BCTPAUBAHUS dHAJOIMYHO IIPUMEHEHUIO IIPOYUX METO-
JIUK MOBBIIIEHUS OBICTPOAEHUCTBUS KOAA: NPOMMWINPYHATE KOJ U OLICHUBANTE PE3Y/IBTa-
T EC/IM OXM/1a€MOE TIOBBIMIEHUE OBICTPOJIEICTBUA HE ONPABJBIBAET 3200T, CBA3AHHBIX
C NPO(MPUINPOBAHUEM, HYKHBIM JUISI IIPOBEPKU BBITO/Ibl, OHO HE OIIPAB/bIBACT U CHU-
JKEHUSI KA4ECTBA KOJA.

KOHTPONbHbIN CNMCOK: BbICOKOKA4€CTBEHHbIE METOAbI
O6uwume BOMpOCHI
http://cc2e.com/0792 O [locTaTouHa Ny NpU4MHa CO3aHUs MeTopa?
a Bce nu yactn metoga, KoTopble LienecoobpasHo NOMeCcTUTb
B OTAENbHble METOAbl, cAeNnaHbl OTAENbHbIMU MeTodamMmn?
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O WmeeT nn ums npouenypbl BUL «Bblpa3uTeNbHbIA rnaron +
06bekT»? OnucbiBaeT N UMa yHKLUM BO3BpaLLaemMoe 13
Hee 3HayeHue?

Q OnwucbiBaeT MM UMs MeToda BCE BbIMOMHAEMblE B MeTone

MepekpecTHas cCbiNKa TOT KOH-
TpOﬂbeII7I CMUCOK NO3BONAET
ONpefenuTb KayecTBO METOMO0B.
Bonpocbl, Kacatowmecs atanos

[encTema? CO3JaHNA METOAQ, MPUBEAEHb! B
KOHTpONbHOM cnucke «[lpouecc
Q 3apganu M Bbl KOHBEHLMM UMEHOBAHWSA 4acTO BbIMOMHsE-
8 lMporpammupoBanus MNcesaokona»
MbIX Onepaumii? (rnasa 9).

O WmeeT nu MeToR BbICOKYI (DYHKLMOHAMBHYIO CBA3HOCTH?
PeluaeT nm oH TONbKO OAHY 3ajady M XOPOLUO NN OH C Hel cnpasnseTca?

Q VwmetoT nn MeTodbl cnaboe conpsxeHve? FBNSIOTCA NX CBA3W MeToda C Apyru-
MU MeToZamMn Mano4yMClieHHbIMW, AeTaNlbHbIMW, 3aMETHbIMU U TMOKUMUK?

O O6ycnoBneHa nu AnuHa MeTOfA ero posfibld U NOTMKOW, @ HEe WCKYCCTBEHHbIM
cTaHOapToM KoauMpoBaHMA?

MNepepaya napameTpoB
Q ®opmupyeT fiM B LIESIOM CNMUCOK NapaMeTpoB METOfA COrnacoBaHHyl abcTpak-
Um0 nHTepdenca?

Q PasymHO Ny ynopsifodeHsbl napameTpbl MeToaa? CooTBETCTBYET N UX NMOPSAOK
nopsaKy napamMeTpoB aHaslorMyHbIX MeTofoB?

O [oKyMeHTMpOBaHbl N BbIpaXeHHble B MHTepderice NpeanosioxXeHus?

O MeTon MMeeT ceMb MapameTpoB WU MeHbLle?

O Bce N1 BXofHble MapameTpbl UCMOMb3YOTCA?

O Bce N1 BbIXO4HbIE MapaMeTpbl UCMONb3YOTCA?

O He ucnonbaytoTcs N BXOAHble MapameTpbl B KayecTBe padoynx nepemeHHbIx?

Q Ecnu meTtop sBnseTca (yHKUMeR, BO3BpaLLaeT M OH KOPPeKTHoe 3Ha4eHue BO

BCEX BO3MOXHbIX Cly4asnx?

Knio4yeBble MOMEHTbI

Camas BaXXHAs, HO JAJICKO HE €JUHCTBEHHAA IPUYNHA CO3JAHUA METOJOB — YJIyd-
LMIEHUE UHTE/UIEKTYAJIbHOMN YIPABIAEMOCTH NPOIPaMMbl. COKpPALEHUE KOd — HE
TaKas yK U BAXKHAS IIPUYNHA; [TOBBIIIEHUE €r0 YAO0OOUUTAEMOCTH, HALEKHOCTU U
OOJIErYEHUE €O U3MEHECHUS Ky/ld BAXKHEC.

HHOTrAa OrPOMHYIO BBII'OZY MOKHO U3BJICUYb, CO3/1aB OTJEIbHBII METO], I IIPOCTOU
OIEPAIUN.

CBA3HOCTDb METOJOB MOKHO PA3/€/INUTb HA HECKOJIBLKO BUJOB. CaMas yiydnias — (PyHK-
LMOHAIbHAS — JOCTHKUMA NMPAKTUYECKNA BCET/IA.

VIMs METOJA SAABNAETCA MPU3HAKOM €ro Ka4ecTBa. [1710X0€e, HO TOYHOE MM 4aCTO
YKa3bIBAET HA TUIOXOE MPOEKTUPOBAHUE METO/A. [III0X0O€E U HETOYHOE UMS HE OIH-
CBIBAET POJIb METO/A. Kak 6bI TO HU 6bUIO, IIJIOXOE MMS MPEIIONATAET, YTO IPOTPAMMY
HYKHO U3MEHUTD.

DYHKIUIO CIESYET UCMONB30BATD, TOJBKO KOT/IA IVIABHOU IIEJBIO METOAA ABIAETCA
BO3BPAT KOHKPETHOI'O 3HAYCHMsI, OIIMCHIBAEMOI'O UMEHEM (DYHKIIUM.
Jl06pOCOBECTHBIE NPOTPAMMUCTBI HCIOIB3YIOT METOBI-MAKPOCHI C OCTOPOXKHOCTBIO
U TOJIBKO B KPAMHEM CJIy4dde.
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3awuTHoe
nporpaMmmMmmpoBaHue

CopepxaHue
http://cc2e.com/0861
8.1. 3amuTa IPOrpamMMBbl OT HETIPABWIBHBIX BXO/HBIX JJAHHBIX
8.2. Y1rBepxKaeHus
8.3. Cnocob6pl 06pabOTKH OMINOOK
8.4. HcxnoyeHus
8.5. M3oms1yst HOBPEK/ACHUM, BBI3BAHHBIX OIINOKAMU
8.6. Orma/iouHbIe CPE/ICTBA

8.7. lond 3aIUTHOTO KO/A B IPOMBIIUIEHHON BEPCHUH

8.8. 3amuTa OT 3aIUTHOIO NPOI'PAMMHUPOBAHUA

CBs3aHHbIe TeMbI

B CokphITHE HH(POPMALNN: TOAPA3AeN «CKPBIBAUTE CEKPETHI (K BOIIPOCY O COKPBITHU
nHpOpMAITUHN)> pazziena 5.3

B /Iu3aiiH U3MEHEHMUI: TTo/ipaszes «OnpenennTe 061aCTH BEPOSITHBIX U3MEHEHUIT» Pa3-
nemna 5.3

B ApXUTEKTYpPa NPOIPAMMHOIO OOECIEUCHUS: PA3LeNl 3.5
B [Iu3aiH B IIPOCKTUPOBAHUM: I7I1aBA 5
B Ornajgka: rjaasa 23

g 3aUTHOE NIPOrPAMMHUPOBAHUE HE O3HAYAET 3AIMUTY CBOEI'O KOJA CIOBAMU:
«DTO TaK padoraet!» Ero ujes COBNaIaeT C Wee BHUMATEIbHOTO BOXK/CHUS,
IIPU KOTOPOM BBI FOTOBBI K JIIOOBIM BBIXO/IKAM JIPYTUX BOJAUTENELL: BBl HE TO-
CTpaZiaeTe, JaKEe €CJIM OHU COBEPIIAT YTO-TO OMACHOE. Bbl 6epeTe Ha ce6s OTBETCTBEH-
HOCTb 34 COOCTBEHHYIO 3AIUTY U B TE€X CJIy4asaX, KOTJAd BUHOBAT JAPYI'OM BOJAUTEIb.
B 3aMTHOM NPOIPAMMUPOBAHMH IJIABHAA UJAEA B TOM, YTO €CJIM METOLY IEPEAAIOTCS
HEKOPPEKTHBIE JAHHBIE, TO €I'0 paboTd HE HAPYILUTCH, JAKE €CIM 3TU JAdHHBIE UCIIOP-
YEHBI I10 BUHE APYTOM NPOrpaMmMbl. OO06IIAsL, MOXKHO CKA3aTh, UTO B IIPOrPAMMAX BCEIA
OyzayT POOJIEMBI, IPOIPAMMBL OYAYT MOAU(MULHUPOBATLCA U PA3YMHBIN IIPOIPAMMUCT
OyJIET YUYUTBIBATD 3TO MPHU Pa3zpaboTKe KOZd.
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DTa I7MaBa PaCCKA3bIBAET, KAK 3AMUTUTHCSI OT HECIONMAAHOTO MUPA HEBEPHBIX JAHHBIX,
COBOBITUH, KOTOPBIE «<HUKOT/[d» HE MOT'YT CIYYUTDLCS, U IPYTUX TPOTrPAMMUCTCKUX OMHOOK.
Ec/In BBI OIIBITHBIM ITPOTPAMMHUCT, MOKETE IIPOIYCTUTD CJICAYIOMINI Pa3/ies Ipo o6pa-
60TKY BXOJHBIX JaHHBIX U MEPENTHU K pasfeny 8.2, KOTOPBIH pacCKa3bIBAET 06 yTBEPXK-
JIEHUSAX.

8.1. 3awmra nporpamMmMbl OT HenpaBuUIbHbIX
BXOAHbIX AAHHbIX

Bbl, BO3MOXXHO, CJIBIIIAIN B IIKOJIE BBIPAXKEHUE: «MyCcOp HA BXOJE — MYCOP Ha BBIXO-
ge»'. OTO BAPHAHT NPENOCTEPEXKCHUS MOTPEOUTENIO OT pa3paboruukos I1O: mycTb
IIOJIb30BATENb OCTEPETAETCA.

Jnst mpoMbliieHHOro IO npuHLMIT «<MyCOP Ha BXOJE — MYCOP Ha BBIXO/E»
HE CJIMIIKOM NOAXOAUT. XOpOolIas IPOrpaMMa HUKOIA HE BBLJAET MyCOP He-
3aBUCHMO OT TOI'O, YTO Y Hee ObUIO Ha BXOJE. BMECTO 3TOro OHAa UCIIONb3YyET
HNPUHIUIIBL «MyCOP Ha BXOJIE — HMYEI'O HA BBIXOJE», «<MyCOP Ha BXOJE — COOOILECHUE
00 omKOKE HA BEIXOAE» WIH «MyCOP Ha BXOJE HE JJOIyCKAeTCs». [0 CEroAHAIIHUM CTaH-
JlapTaM «MyCOp Ha BXOJIE — MYCOP Ha BBIXO/Ie» — IPHU3HAK HEOPEKHOI'O, HEOE3011aC-
HOI'O KOJA.

Pty

D
v M,

e, S

CyIIecTBYET TPU OCHOBHBIX CIIOCOO6A 06PabOTKU BXOJHBIX MYCOPHBIX JaHHBIX, I1€pe-
YHCJIEHHBIE JIATIEE.

IIpoeepaiime 6ce oannvie U3 GHEMHUX UCIMOYHUKOE [1OTyIuB JaHHBIC U3 (aii-
JIa, OT IIOJIb30BATENS, U3 CETH WIH JIOOOTO JIPYTOro BHEIIHETO UHTEPQENca, yIOCTO-
BEPBTECH, YTO BCE 3HAYEHMS IIONA/IAI0T B JIOIYCTUMBIN MHTEPBAL [IPOBEPETE, UTO YHC-
JIOBBIE JJAHHBIE UMEIOT PA3PENICHHDBIE 3HAYEHMS, 4 CTPOKH JIOCTATOYHO KOPOTKHU, YTO-
OBl X MOXKHO OBIJIO 06pabOTATh. EC/IN CTPOKA JTO/DKHA COJIEPKATH ONPEIETIEHHBIN HA00P
3HAYCHUM (CKAKEM, UIEHTU(PUKATOP (PUHAHCOBOM TPAH3AKLIMU WM YTO-JIMOO 110J006-
HOE), NIPOKOHTPOJUPYHATE, YTO 3TO 3HAYEHHUE JIONYCTUMO B JAHHOM CJIY4a€, €CJINA KE
HET — OTKJOHUTE €ro. Ecau Bbl paboTaere HaJ| NPUIOKEHUEM, TPEOYIOMUM COOIII0/IE-
HUA O0€30IIACHOCTH, OYJbTE OCOOEHHO OCMOTPHUTENBHBI C JAHHBIMU, KOTOPBIE MOTYT
ATAKOBATH BAIly CUCTEMY: ITOMBITKAM MIEPENOAHCHUS Oy(depa, BHEAPECHHBIM SQL-KOMaH-
nam, BHeapeHHomy HTML- nnu XML-KO/y, IEPENOTHEHUAM 1E€JIbIX YUCEN, TAHHBIM,
MIEPE/IABAEMBIM CUCTEMHBIM BBI3OBAM U T. II.

IIposepaiime 3nauenun ecex 6x00HBIX nNapamempos memooa IIpoBepKa 3HaAYE-
HUIT BXO/IHBIX MMAPAMETPOB METO/A IPAKTHIECKU TO JKE CAMOE, YTO M IIPOBEPKA JIAH-
HBIX M3 BHENIHErO HCTOYHHUKA, 32 UCKIIOYEHNUEM TOT'O, YTO JAHHBIE IIOCTYIAIOT U3 IPY-
I'Oro METO/A, 4 HE U3 BHENIHero uHrepdeiica. B pasjene 8.5 Bbl y3HAETE, KAK OLIPE/E-
JIUTDb, KAKME METO/IbI JOJDKHBI IIPOBEPSTH CBOM BXOJHBIE JIAHHBIE.

! «Garbage in, garbage out». BO3MOXHO, 3Ty UX IIKOJbHYIO IIOT'OBOPKY CJIEJYET IIEPEBECTU HALIEN CTY-
JICHYECKOM: «KaKOB CTOJI, TAKOB U CTYJ>. — [Ipum. nepes.
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Pewume, xax o0padamviéams HenpasuivHbvle 6X00Hble OaHHble ITO JIeNnaTh, cCn
BBl OOHAPYKWINM HEBEPHBII MMapaMeTp? B 3aBUCMMOCTH OT CUTYAI[UN BBl MOKETE BBIO-
paTh OINH W3 JIOKHUHBI IIOJXO/I0B, MTOAPOGHO ONMHUCAHHBIX B paszeie 8.3.

3aMmMUTHOE NPOTrPAMMHUPOBAHUE — 3TO MOJEZHOE NOMOIHEHUE K JPYTUM CIOCO6AM
YAYYIIEHUA KAa4ECTBA MPOTPAMM, ONMMCAHHBIM B 3TOM KHHUTE. JIY4mni c1oco6 3amiuT-
HOT'O KOAUPOBAHUA — M3HAYAJIBHO HE MJIOJUTH OIHMOOK. ITEPATUBHOE MPOEKTUPOBA-
HME, HAIIUCAHUE TICEBIOKOAA M TECTOB JJO HAYAIA KOJUPOBAHUA U HU3KOYPOBHEBAA
MIPOBEPKA COOTBETCTBUS MPOEKTY — ITO BCE, UTO MOMOTAET U36EKATD JOOABIECHUS JiE-
exToB. ITOATOMY 3TUM TEXHOJOI'HSM JJOJDKEH OBITh /IaH 60JICE BBICOKHUUI IIPUOPUTET,
YEM 3AIUTHOMY MPOTrPAMMUPOBAHUIO. K CYACTBIO, BBl MOXKETE UCIONb30BATD 3AIUT-
HO€ MPOrPAMMHUPOBAHUE B COYETAHUU C HUMU.

3amuTa OT NpooIeM, KOKYIMIUXCA HECYIIECTBEHHBIMH, MOXKET UMETh OONbIIEE 3HAYE-
HHE, Y€EM MOKHO NOAYMATh (PUC. 8-1). B OCTABIIENCA YACTU 3TOM IJIABBL 1 PACCKAXKY O
MIPOBEPKE JIAHHBIX U3 BHEIMTHHUX MCTOYHHUKOB, IPOBEPKE BXO/JHBIX MAPAMETPOB U 06-
Pab0OTKE HENPABUIBHBIX BXO/JHBIX JJAHHBIX.

Mike Siegel/The Seattle Times

Puc. 8-1. Yacmo nnasyuezo mocma Interstate-90 ¢ Cusmae 3amomnyiia 60 6pems uimopmd,
nomomy umo pesepeyapo. Ovlil OCMas/eHb. OMKPuImsIMU. OHU HANOJIHUAUCH 8000,

U MOCI CIANL CAUUUKOM TANCEN, UIMOObL 0ePIcamvcs Ha naaesy. Obecneuenue 3auumok

om menoueli 80 8PeMA NPOEKMUPOBAHUL MONCEM IHAUUML OONbULE, YeM KAXNCeMC s

8.2. YTBepxpaeHus

VrBepxaeHue (assertion) — 1o KoJ (OOBIYHO METOJ WJIU MAKPOC), UCIIOJIb3YEMBII BO
BpeMs pa3zpabOTKH, C MMOMOIIBIO KOTOPOT'O IPOrpaMMa IIPOBEPSIET MPABWIBHOCTh CBO-
€ro BBIIOJHEHUS. EC/IN yTBEP)KACHUE UCTUHHO, TO BCE PAOOTAET TAK, KAK OKHUAAIOCH.
Ecmm 1oXHO — 3HAYMUT, B KOJE€ O6HAPYKEHA OMUOKA. Hanmpumep, eciu cucreMa mpes-
MOJIATACT, YTO IMHA (paiina ¢ HHMOPMAIIUEH O 3aKA3YNKAX HUKOI/IA HE O6YIET MPEBbI-
math 50 000 3anucen, mporpaMmma Morjia 6bl COJIEPKATh YTBEPKIECHUE, YTO YUCIIO 32-
nucen Menbline uin pasHo 50 000. [Toka 310 yucio Menble uan pasHo 50 000, yreep-
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JKAECHUE OyIeT XPAaHUTb MOMdaHue. HO Kak TOIbKO 3anucer craner 6osbue 50 000, ono
IPOMKO MPOBO3ITIACUT 06 OMHUOKE B IPOTPAMME.

VTBEPAAEHUA OCOOEHHO MOJNIE3HBI B OOJIBIINX U CJIOKHBIX ITPOrPAMMAX, 4 TAKKE
B IIPOrpaMMax, TPEOYIOMMUX BBICOKOM HaJEKHOCTU. OHHM IO3BOJISIIOT HAM
OBICTPEE BBIABUTH HECOOTBETCTBUA B MHTEP(PECAX, OIMUOKU, BKPABIIUECA NTPH
U3MEHEHUHN KO/A U T. IL

OO6BIYHO YTBEPKIAEHUE IPUHUMAET [Bd APTYMEHTA: JJOTHUYECKOE BBIPAKEHUE, OITUCHIBA-
IOIIEE MPEATONOKEHUE, KOTOPOE NOJLKHO ObITh HCTUHHBIM, U COOOIIEHNE, BBIBOJUMOE
B IPOTUBHOM CJIydde. BOT KaK OYJET BHIIVIALETh YTBEPKACHUE HA A3BIKE Java, €CJIN TIe-
peMeHHas denominalor 1O/DKHA OBbITh HEHYIEBOM:

Mpumep yTBepxaeHus (Java)

assert denominator != 0 : “denominator is unexpectedly equal to 0.7;

B aTOM yTBEPKACHUU OOBABIICTCS, YTO denominalor He JJOJLKEH ObITh paseH 0. Ilep-

BBIM APTYMEHT — denominator /= O — JIOTUYECKOE BBIPAKEHUE, IPUHUMAIOINIEE 3HA-

YEHHUE {rue Uu false. Bropoit — 3TO COOBIEHNE, BBIBOAUMOE, KOT/Id IIEPBBIN APIyMEHT

paBeH false (T.e. yTBEPKIEHUE JIOKHO).

VICIIONB3YITE YTBEPKICHUS, YTOOB JOKYMEHTUPOBATD JOIYLIECHUS, CICJAHHBIE B KOJE,

U 4TOOBI BBISIBUTH HENPEABUICHHBIC OOCTOATENbCTBA. Hanpumep, yrBep:KIeHUSI MOX-

HO IPUMEHSATD [IPU IIPOBEPKE TAKUX YCJIOBUL:

B 3HAYEHHME BXOAHOI'O (BBIXOJHOIO) IIAPAMETPA MONAJLAET B OKUAAEMBIM UHTEPBAT,

B (aiia Wik MOTOK OTKPBIT (3aKPHIT), KOIAd METOJ HAYMHACT (3aKAHYUBAET) BBIIIOJI-
HATBCS;

B ykaszarenb pania UM IOTOKA HAXOAUTCA B Hadale (KOHLE), KOIJad METOJ HA4YMHA-
€T (3a4KaHYUBACT) BBIIOIHATDHCH,

B aiia Wik OTOK OTKPBIT TOJIBKO /IS YTEHUH, TOJIBKO YIS 3AIUCH WM I YTEHUA
U 34AIIUCH,;

B 3HAYEHME BXOJHOU NEPEMEHHOI HE U3MEHAETCA B METOJE;

B YKa3aTEeJb HEHYIEBO,

B MAaCCUB WM APYIO KOHTEMHED, IEPEAABACMBIN B METO/I, MOKET BMECTUTD 11O KPali-
Hen Mepe X 3JIEMEHTOB;

B T1a61MLa MHULWAIU3UPOBAHA U1 [IOMELICHUS DEAIbHbIX 3HAYCHMUI,

B KOHTEMHEpP MyCT (3AII0JHEH), KOIZld METOJ HAYMHACT (3AKAHYMBAET) BBIITOIHATHCH,

B pE3YNLTaThl PabOTHI CJIOKHOTO, XOPOUIO ONTUMHU3UPOBAHHOTO METO/A COBIAAAIOT
C pe3yNBraTaMyu MeToza 6osee MeJJEHHOIO, HO HAIIMCAHHOI'O sCHEE.

PazymeeTcs, 3TO TONBKO OCHOBBI, M BAIIIM METO/BI OYYT COJAEPKATH MHOTO OOJIee Cre-

NU(PUUIECKUX JOMYIEHUHN, KOTOPBIE BBl CMOXETE JJIOKYMEHTUPOBATD, UCIIOJIb3YS YTBEP-

JKJICHUSL.

VTBEPKACHUS HE MPEAHA3HAUECHBI I II0KA34 COOOLIEHUI B IIPOMBIIIJIECHHON BEPCUU

— OHHU B OCHOBHOM IIPUMEHSIOTCS IIPU Pa3padoTKe U nopjepxke. O6bIYHO UX JOOAB-

JIIOT IIPU KOMIIWIALIMY KO/ BO BPEMS PA3PAO6OTKU U YAJSAIOT IPU KOMIIUJIALIMH [IPO-

MBIIJICHHON BEPCUU. B nepuoj; pazpaboTKU YTBEPKACHUS BBIABISIOT IPOTUBOPECYU-

BBIC JOIYIIECHUS, HEIIPEABUJCHHBIC YCIOBUSA, HEKOPPEKTHBIC 3HAYCHUS, IICPEIAHHbBIC
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BblCOKOKA4YeCTBEHHbIN KO

MCETOJaM, M T. II. HpI/I KOMITHUJIATTN HpOMbIIHIICHHOIZ BCPCHUH OHU MOTYT OBITh YAAJICHBI
", TAKUM OGpﬂ.SOM, HC MMOBIUAIOT HA IMTPOU3BOJAUTCIBHOCTD CHUCTCMBIL.

Co3paHne co6CTBEHHOrO MexaHu3ma yTBep)KAEHVIVI

MepekpecTHas ccbinka CospaHue
COOCTBEHHOM NPOLEAYPbI YTBEPX-
JEHNA — XOpoLUNiA npuMep npo-
rPaMMUPOBAHNS «C MCMONb30Ba-
HWeM f3blka», a He NPOCTO MPo-
rpamMMMpPOBaHNA «Ha A3blKe». Mod-
po6Hee 06 3TUX PasNNyMsaX CM.
paspen 34.4.

MHorue fA3bIKH NPOTPAMMUPOBAHMsA, BKIodasa C++, Java, u
Microsoft Visual Basic, UM€IOT BCTPOECHHYIO NOJJICPKKY YTBEP-
JKIEHNN. Ecn Bam A3bIK HE NOAJEPKUBAET IPOLEAYPHI YTBEP-
JKJEHNUH HANIPAMYIO, UX JIETKO HANUCATh. CTAHJAPTHBIN MAaKPOC
assert s13p1ka C++ He OPEAyCMATPUBACT BbIBOJIA TCKCTOBOTO CO-
ob6menus. Bor mpuMep ynydmeHHOro Makpoca ASSERT na C++:

Mpumep makpoca yTeepxaeHus (C++)

#idefine ASSERT( condition, message ) {
if ( !'(condition) ) {
LogError( ” Assertion failed:
#fcondition, message );
exit( EXIT_FAILURE );

—

O6LuMe NPUHLMMNBI UICNOJIb30BaHUS YTBEPXKAEHUN
,HZUICC IEPCYNCIICHBI O6IILI/I€ ITOJIOKCHUA 110 IPUMCHCHHUIO YTBCp)K,lICHI/IIZ.

Hcnoaws3yitme npouedypst oopadomru omudoK 011 0Hcuoaemsvlx cooblmuli u
ymeepicoenua 011 coobimuii, KOmopsvie nPOUCXO0UMsd He OONNHCHBL  YTBEKICHUS
IIPOBEPSIIOT YCJIOBUS COOBITUH, KOTOPBIE HUK0204 HE NOJLKHBI IPOUCXOAUTD, O6pabOTINK
OIMOOK MPOBEPSIET BHEIITATHBIC COOBITHS, KOTOPBIC MOTYT U HE IIPOUCXOJUTD CIIUIIKOM
4aCTO, HO OBUIN MPEYCMOTPEHBI IHCABIIUM KOJL ITPOIPAMMUICTOM U JIOTDKHBI OOPA6ATHI-
BATBHCS U B IPOMBIIIUIEHHOM Bepcuu. OOpPabOTUHK OMHOOK OOBIMHO IIPOBEPSIET HEKOPPEK-
THBIC BXO/IHBIC JIAHHBIC, YTBEPKICHUS — OIIMOKU B IIPOTPAMME.

Ecim ju1g 06pabOTKU aHOMAIBHOM CUTYALIUH CIYKHUT 06PA60OTUNK OMMUOOK, OH MO3BO-
JIUT TIPOrPAMME 2/ICKBATHO OTPEATUPOBATH HA ONMMOKY. EC/H e B ciTydae aHOMATbHOM
CUTYAITUH CPAOOTAIO YTBEPKACHUE, IUIS1 UCIIPABICHUS IIPOCTO OTPEArNPOBATH HA OIINOKY
MaJIO — HEOOXO/UMO M3MEHHUTH UCXO/HBIM KOJ IIPOIPAMMBI, IEPEKOMIINIHPOBATD U
BBIITYCTUTDb HOBYIO Bepcuio I10.

ByzeT mpaBUIBHO PACCMATPUBATD YTBEPKACHUSA KAK BBITTOTHAEMYIO JOKYMEHTAIINIO —
paboTaTh MPOTPAMMY C MX ITOMOIIBIO BBl HE 31CTABUTE, HO BBl MOXKETE JTOKYMEHTHPO-
BATB JIOMYIICHUS B KOJIe 60JIee AKTUBHO, YEM ITO JIETAIOT KOMMEHTAPHUHN SA3BIKA IIPO-
IPaMMHPOBAHUA.

Cmapaiimecs He NOMew,ams 6bINOJIHACMBLI KOO0 6 ymeéepicoenus Eciau B yrsep-
JKIAEHUU COLEPKUTCS KOJI, BOSHUKAET BO3MOKHOCTD YAAJICHUS 3TOI'O KOAA KOMIIUIATO-
POM IIPU OTKIIOYEHUH YTBEPKACHUM. [JOITYCTUM, Y BAC €CTh CJIEAYIOUIEE YIBEPKICHUE:
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Mpumep onacHoro ucnonb3oBaHus yteepxaenus (Visual Basic)

Debug.Assert( PerformAction() ) ' HEBO3MOXHO BbINONHWTL AEUCTBUE

IIpo6aema 3/1€Cb B TOM, UTO, €CJIU Bbl HE KOMIIUJIUPYETE YTBEP-
JKJICHUSL, Bbl HE KOMIIMJIMPYETE U KOJI, KOTOPBIN BBIIIOJIHACT yKd-
3aHHOE JEUCTBUE. BMECTO 3TOro IMOMECTUTE BBIMIOJHSIEMBIC
BBIPAKEHUS B OTJE/IBHBIX CTPOKAX, IIPUCBONTE PE3Y/IBTATHI CT4-
TYCHbIM HepCMCHHbIM nu HpOBCprITC SHAYCHUA 9TUX HCpCMCH-
HBIX. BOT npuMep 6€3011aCHOIO UCHOAb30BAHUS YTBEPKACHUS:

Mpumep 6e3onacHoro ucnonb3osanus yreepxaenus (Visual Basic)

actionPerformed = PerformAction()
Debug.Assert( actionPerformed ) ’ HEeBO3MOXHO BbHINONMHUTL AENCTBYE.

Hcnoaws3yiime ymeepiucoenus 01 00OKYMEHMUPOSAHUA U
npoeepru npedycroéuit u nocmycaoeéuii llpenyciosus u
HOCTYCIOBUSL — 3TO 4ACTh MOAXO0[A K IPOCKTUPOBAHUIO U Pa3-
PabOTKE MPOTrPaMM, U3BECTHOMY KaK «IIPOEKTUPOBAHUE 10 KOH-
Tpakry» (Meyer, 1997). I[Ipu UCIIONB30BAHUY MIPEJ- U ITOCTYCIIO-

MepekpecTHaa ccbinka Moxere
paccmarpuBatb 3TOT Cry4ail Kak
01HY U3 MHOTUX NPO6/EM, CBA3AH-
HbIX C Pa3MELLEHNEM HECKONbKNX
0MepaTopoB Ha OAHOWA CTPOKe.
[ipyrve npumepsbl cM. B Nofpasfe-
ne «Pa3meLLeHne 0JHOr0 onepa-
TOpa Ha CTpoke» pasgena 31.5.

[Tlononkutenshble ceefienus O npe-
JYCNOBUAX W MOCTYCOBUAX CM.
«Object-Oriented Software Const-
ruction» (Meyer, 1997).

BUU KAKABIM METOJ WIN KIACC 3AKII0YAET KOHTPAKT C OCTATBHOU YACTBIO IIPOIPAMMBL

I1pedycnostisi — ITO COTMAIICHNUS, KOTOPBIE KIIMEHTCKHUEH KOJI, BBI3BIBAIONTUI METOJ WU KIACC,
OOEMIAET BBIIIOJIHUTD /IO BBI30BA METO/IA WIH CO3AHUS IK3EMIUIIPA 0ObeKTa. [Ipeaycio-
BUS — TO 06A3ATENBCTBA KIMEHTCKOTO KOJIA TIEPE] KOJIOM, KOTOPBIM OH BBI3BIBACT.

Ilocmycno6usa — 3TO COITIANIEHUS, KOTOPbIE METOJL WIN KITACC OOEIAET BHITOIHHUTD IIPU
3aBEPUICHUN CBOEH PaboThl. [TOCTYC/IOBUS — 3TO 00A3aTEABCTBA METO/IA HIIN KJIACCa
TIEPE/l KOJIOM, KOTOPBIN MX HUCIOJIB3YET.

VTBEpPXKIACHUS — YAOOHBIN HHCTPYMEHT JAJsI JOKYMECHTUPOBAHUS MIPEJI- U TOCTYCIOBUH.
C 3TOH LEIBI0 MOKHO HCIIOJIB30BATh U KOMMEHTAPHUH, HO B OTJINYHE OT HUX YTBEPXK-
JICHUST MOTYT JUHAMHYECKH IIPOBEPSTH, BBITIOIHAIOTCS JIU TIPEJ- U ITOCTYCIOBHSL

B cnepyromeM npumepe yrBEpsKACHUS JOKYMEHTHPYIOT MPEJI- U IOCTYCIOBUS B (DYHK-
nuu Velocity:

Mpumep ucnonb30BaHUA YTBEPXKAEHUI AN AOKYMEHTUPOBAHUA
npen- u nocrycnoswuii (Visual Basic)

Private Function Velocity ( _
ByvVal latitude As Single,
Byval longitude As Single,
ByVal elevation As Single _
) As Single
" lpegycnosus

Debug.Assert ( -90 <= latitude And latitude <= 90 )

Debug.Assert ( 0 <= longitude And longitude < 360 )

Debug.Assert ( -500 <= elevation And elevation <= 75000 )
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llocTycnosua
Debug.Assert ( 0 <= returnVelocity And returnVelocity <= 600 )

BosBpaliaemMoe 3HadeHue
Velocity = returnVelocity
End Function

Ecnu 6bl iepeMeHHble lalitude, longitude n elevation TOCTYIIWINA U3 BHEIIHETO UCTOY-
HUK4, KODPEKTHOCTD UX 3HAYCHUI JOJDKHA ObUIA OBITHh IPOBEPEHA U O6PA60TAHA B KOJIE
06paboTunKa OMUOOK, 4 HE C NMOMOIIBIO YTBEPXKAEHUI. HO ecin 3Th nepeMeHHbIe
MOCTYIIWINA U3 IOBEPEHHOT'O BHYTPEHHETO NCTOYHHUKA, 4 METO/I CIIPOCKTHPOBAH B IIPE/I-
MTOJIOKEHUH, YTO MX 3HAYEHUA OYAyT B PA3PEHIEHHOM MHTEPBANE, TO NMPHUMEHEHHE
YIBEPKAECHUH JIOITyCTUMO.

TG T e Gl Ana 6onvueii ycmoiiuugocmu Kooa npoeepaiime ymaeep-

4WBOCTY CM. <YCTOM4MBOCTS po- ~ HCOCHUS, a 3amem 6ce PAGHO oopabomatiime 603IMONCHBLE

TUB KOppEKTHOCTU» pasgen 8.3.  OwiuOKu Kaxaas MOTEHIIMAIBHO OMNOOYHASI CUTYAIIHs OOBIY-

HO IIPOBEPSIETCS WIN YTBEPKACHUEM, WM KOJOM 06paboT4Yun-

Ka OIMOOK, HO HE TEM U APYI'UM BMeCTe. HEKOTOPbIE 9KCIEPTHI YTBEPKAAIOT, UTO HE-
OOXOIUM TOJIBKO OJJUH THUII IpOoBEpKU (Meyer, 1997).

OJHAKO pEAJbHbIC IPOIPAMMBL U IIPOEKTHI OBIBAIOT CIMIIKOM 3AIyTAHHBIMHU, YTOOBI
MOJKHO OBLJIO IOJIAraTbCS HA OJHU JIUIIb YTBEPXKACHUA. B 6OJBIINX, JOJIOKUBYIINUX
CHCTEMAX PA3INYHBIE YACTU MOTYT Pa3pabaThIBATHCA HECKOIBKUMHU TPOEKTUPOBIIUKAMU
5-10 ner u 60nee. Pazpaborka OYAET NPOU3BOIUTHCH B PA3HOE BPEMS U B PA3HBIX BEP-
CHAX MPOAYKTA. DTU MPOEKTHI 6YYT OCHOBAHBI HA PA3HBIX TEXHOJOTHUAX U COCPEOTO-
YEHBI HA PA3TUYHBIX BOIIPOCAX PA3PAOOTKU CHUCTEMBL [IPOEKTHPOBITUKI MOTYT OBITH
Y/IaJIEHBI JIPYT' OT JIpyra reorpagpuyecky, OCOOEHHO €C/IU 3JIEMEHTBI CUCTEMBI IIPUOO-
PETAIUCH Y HE3ABUCUMBIX KOMITAHUI. [IpOrpaMMUCTBI OYAYT UCIIOIb30BATh PA3IUUHBIC
CTAHJAPTH KOJUPOBAHUA B PA3HOE BPEMS KU3HU CUCTEMBL B 60/BINION KOMAHE Pa3-
PabOTYMKOB HEKOTOPBIE HEMHUHYEMO OYAyT JOOPOCOBECTHEE JIPYI'UX, ITIOTOMY 4YaCThb
KoJa OyZeT NMPOBEPATHCSA OOJIEE THUIATEABHO, YEM OCTaJIbHASA. B m1060M ciydae, Korja
TECTOBBIE KOMAHABI Pab6OTAIOT B HECKOJIBKUX IeOrpaUueCcKuX PerHoHax, a TpeboBa-
HUS 6GU3HECA TPUBOJAT K U3MEHEHHIO TECTOBOTO IMOKPBITUS OT BEPCUHU K BEPCUU, PAC-
CYUTBHIBATH Ha BCECTOPOHHEE HU3KOYPOBHEBOE TECTUPOBAHUE CHUCTEMBI HEJIB3SL

B 3THX 06CTOATENBCTBAX O/IHA U Ta KE OMMOKA MOKET OBITh IPOBEPEHA U C TTOMOIIIBIO
YIBEPXKIECHUSA, 1 00paboTUnKOM OIUOOK. Tak, B ucxogHoM Kozae Microsoft Word ycno-
BUS1, KOTOPBIE JIOJDKHBI OBITh UCTUHHBIMH, CIIEPBA ITIOMEMIAIOTCS B YTBEPXK/ACHUA, 4 34-
TEM M B KOJi€ O6PAOOTKH OMUOOK PACCMATPUBACTCSA CUTYAIUs, KOT/IA YTBEPXKICHUE
JIOKHO. B CTOJIb CIIOKHBIX U JOJNTOKUBYIIUX IIPUIOKEHUAX, KaK Word, yIBEpKACHUA
CJIYKAT JIJIS1 BBISIBJICHUSA KaK MOKHO OOJIBIIETO YMCIa OMMOOK Iepro/ia pa3padorku. Ho
MIOCKOJIbKY MPHIOKEHUE OYEHDb CIOKHOE (MIJUIMOHBI CTPOK KO/Id) W MPOIMIIO YePE3
CTOJIBKO HBMCHCHHﬁ, HEPA3YMHO OXHUJATH O6Hapy)KCHI/IH W UCIIPABJICHHWA BCCX MBIC/IH-
MBIX OIIMOOK A0 HAa4YaJ1a MOCTABKHU IMPUIOKCHUA ITOJIb30BATCIIAM. HOSTOMY ONINOKU
JIOJDKHBL OOPA0aThIBATBCA U B IIPOMBIIIICHHOU BEPCUU CUCTEMBL

BoT KaK 3TO MOXHO Cle1aTh Ha npumepe QpyHkuuun Velocity:
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Mpumep Ucnonb30BaHUA YTBEPXKAEHHIA AN1A JOKYMEHTUPOBAHUA
npea- u nocrycnosuit (Visual Basic)

Private Function Velocity ( _
ByRef latitude As Single, _
ByRef longitude As Single, _
ByRef elevation As Single _
) As Single

penycnosug

|; TaK BbIMNAAUT KOO YTBEPXAEHNS.

Debug.Assert ( -90 <= latitude And latitude <= 90 )
Debug.Assert ( 0 <= longitude And longitude < 360 )
Debug.Assert ( -500 <= elevation And elevation <= 75000 )

0TKOPPeKTUPYTe BXOAHbE [AaHHbIe. 3Ha4yeHus AOMKHb nonaaaTh
B MHTEpBaNbl, YyKa3aHHbE B BHWECTOAWMX YTBEPXAeHMAX. WHaye
" OHM OymyT 3aMmeHeHbl OnMxaniwmMmy [ONYCTUMBIMU 3HAYEHUAMM.

s

I; Takum MOXeT 6bITb Kof, 06pabarbiBaloLLMin HEBEPHbIE BXOAHbIE [JAHHbIE BO BPEMS BbIMOMHEHUA NPOTrPAMMbI.

If ( latitude < -90 ) Then
latitude = -90

ElseIf ( latitude > 90 ) Then
latitude = 90

End If

If ( longitude < 0 ) Then
longitude = 0

L ElseIf ( longitude > 360 ) Then

8.3. Cnoco6bl 06paboTKMN OLLUNOBOK

VTBEpK/IEHUS IPUMEHSIOT 11 00pabOTKU OMIUOOK, KOTOPBIE HUKOI/IA HE JIOJIKHBI
MIPOUCXOJUTD. A 4TO JIENaTh C BO3MOKHBIMH OMUOKaMU? B 3aBUCHMOCTU OT O6CTOSA-
TEJIBbCTB Bbl MOXKETE BEPHYTh HEKOE HEUTPAIBHOE 3HAYECHUE, 3AMCHUTD CICAYIOUUM
KOPPEKTHBIM OJIOKOM JJAHHBIX, BEPHYTb TOT K€ PE3Y/IBTAT, YTO U B NPEABIAYITUHN Pa3s,
HOJCTABUTh OJIMKANIIEE JOIYCTUMOE 3HAYCHUE, 3AIIUCATDh IIPEAYIPEKIAIONIEE COO0-
LIeHUE B (DA, BEPHYTD KOJ| OMIMOKH, BBI3BATH METOJ, WIN OOBEKT — OOPAOOTUUK OLINOKU
WIN IPEKPATUTD BBIIIOJHEHHUE. BBl TAKXXE MOKETE UCIIOIb30BATh HECKOJIBKO CIIOCOOOB
OJTHOBPEMEHHO

PaccMOTpUM 3TH IIPUEMBI TOAPOOHELL.

Bepnymo neiimpanvroe 3nauenue YHoraa HauIydllen peakuUer Ha HENPABUIIb-
HBIE JJaHHbIE Oy/IET POJJO/LKEHUE BBIIIOJHEHMS U BO3BPAT 3a4BEJOMO 6E€30I1ACHOTI'O 3HA-
yeHusA. YMCIEHHBIE PACYETBl MOT'YT BO3Bpamare 0. Onepanus co CTPOKOH MOXKET BEP-
HYTb IIYCTYIO CTPOKY, 4 OIE€paLus C YKa3aTeJeM — IIyCTOM yKazaTesb. MeToJ pucosa-
HUA B BUICOUTPE, HOHY‘{I/IBLHI/II71 HETIPABUJIbHOC UCXOQHOC 3HAYCHUC IBCTA, MOXKET 110
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YMOMYaHHUIO UCMOIb30BATh LBET (POHA UIN U306pakeHUs. OJHAKO B METO/IE PHUCOBA-
HUS PEHTTEHOBCKOI'O CHUMKA PAKOBOT'O OOJBHOIO BPAJ| M CTOUT NPUMEHATL «HEUT-
paIbHOE 3HAYCHUC>. B TAKUX CIy4asiX Jy4IIe IPEKPATUTD BBIIOJIHCHHUE IIPOIPAMMBL, YEM
MOKA3aTh MAIUEHTY HEMPABUIbHBIE PE3YILTATHL

3amenums credyouuUm KoPPeKmusim 010K0M OAHHbIX YCIOBUS OOPAGOTKHU TO-
TOK4 JAHHBIX MHOI/IA TAKOBBI, UTO CJIEAYET MPOCTO BEPHYTH CIEAYIONUE JOIMYyCTUMbIE
JaHHele. Ecny npu 9yTeHUM MHAOPMAIIUUA U3 0a3bl JAHHBIX BCTPEUEHA MCIIOPUYEHHAs
34IIMCh, MO’KHO MPOCTO MPOJOJIKUTE CUUTBIBAHUE, ITIOKA HE OYAYT HANHJEHBI KOPPEKT-
HbIE JIaHHbIe. ECIIM BBl CUUTBIBAETE MOKa3aHUA TepmomeTpa 100 pa3 B CEKYHAY U OJUH
Pa3 HE MONYYWIN JOCTOBEPHOI'O U3MEPEHUSA, MOXKHO IIPOCTO MOA0KAATh 1/100 cexyn-
JIbl 1 OOPATUTBCA K CJIEAYIOMEMY TTOKA3AHHUIO.

Bepnyms mom dice pe3yasmam, 4mo u 6 npeovtoyujuil pa3 Eciu IporpaMma Cuu-
TBIBAHUA NTOKA3aHUHI TEPMOMETPA OINH PA3 HE MOJIYINIA U3MEPEHHUE, OHA MOXKET IIPOCTO
BEPHYTDb TO XK€ 3HAYEHUE, YTO U B IPEALYIIUNA pa3. B 3aBUCUMOCTH OT IPHUIOKEHUS
TEMIIEPATYPA CKOPEE BCETO HE CWIBbHO M3MeHuTCA 32 1/100 cexynapl Ecnm B BUieOUr-
p€ 3ampocy Ha MPOPHCOBKY YACTH KPAHA MEPEJAHO HEBEPHOE 3HAUYEHHUE I1IBETA, BBI
MOXKETE IIPOCTO BEPHYTH TOT JKE LIBET, UTO U paHblle. HO, aBTOPU3yd TPAH3AKIIUU B
OAHKOMATE, BB, TOKAIYH, HE 3aXOTUTE UCIIOIb30BATh «TO K€ 3HAYCHUE, UTO U B IIpe-
JBIIVIIUI pa3»> — BEIb 3TO OYAET HOMEP CYETa NPEJbIYIIErO KIneHTa!

IToocmagums 6audcatiuiee oonycmumoe 3nauenyue B HEKOTOPBIX CIYIASIX BBl MO-
JKETE BEPHYTDH ONMKanIIee JONMYCTUMOE 3HAYEHUE, KAK BBIINIE B MIPUMEPE (PYHKIIUHU
Velocity. 9acTO 3TO OOOCHOBAHHBIN ITOAXO/]] /IS IIOTYYCHUS TIOKA3aHUI OTKAIMOPOBAH-
HBIX MHCTPYMEHTOB. TaK, TEPMOMETP MOT OBl 6BITh OTKaAMOPOBaH OT 0 10 100 rpajny-
coB 110 llenpcnio. Ecim BbI osrydaere 3HavyeHue Menplne 0, MOXXHO 3aMEHUTD €ro Ha O,
KaK OJrKaiee JOoIycTuMoe 3Hadenue. Ecin ke 3Hauenue oonpiie 100, MOXKHO IIOAI-
crasuTh 100. Ecmu B onepanun CO CTPOKOM €€ UIMHA 3a4BlIeHA MeHben 0, MOXHO
NpUHATH €€ 32 0. MOI aBTOMOOW/Ib UCIOJIB3YET ATOT IOJX0[, K 0OPAOOTKE OUIMOOK, KOIZA
s1 JBUTAIOCh 33HUM XOJOM. TaK KaK CIHUJJOMETP HE IIOKA3bIBAET OTPULIATEIBHYIO CKO-
POCTB, TO IIPHU €3/I€ 3AAHUM XOJIOM, CKOPOCTB IIPOCTO paBHA 0 — O/IrpKanemMy AOmIyc-
TUMOMY 3HA4YCHHUIO.

3anucams npedynpexncoarowee cooouyenue 6 gpaiin  OGHAPYXUB HEBCPHBIC TaH-
HBIC, BBl MOXXETE PEMIUTH 3AIHCATD MPEAYIPEXKACHNE B (DA XKypHAIA U IPOJOIKUTH
PaboTy. DTOT MOJXO/ MOKHO COYETATH C IPYTUMU CIIOCOHAMU, TAKUMHU KaK TIO/ICTAHOBKA
GIIDKAMIIETO JONYCTUMOTO 3HAYEHMS WIM 3AMEHA CEAYIONTUM KOPPEKTHBIM OGJIOKOM
JIAHHBIX. VICIIOIB3Ys TAKOW JKyPHAIBHBIN (DA, 3a[yMalTECh, MOXHO JIU €ro 6€301ac-
HO CZE/IATh OBIIEOCTYIHBIM WIH K€ €TO HAZO 3aMU(POBHIBATE JINOO 3aNUIMIATD Ka-
KUM-IMOO UHAYE.

Bepuyms K00 omindxu Bbl MOXETE PEUINTD, YTO TOIBKO OINPEIEICHHBIE YACTH CHUC-
TEMBI OylyT 06pa0aThIBATh OIMOKU. [Ipyrue e He 6yayT 06padaTblBaTh OUIMOKU JIOKATIBHO,
a 6y/IyT IPOCTO COOOINATD, YTO OOHAPYKEHA OMUOKA, U HAZIEATHCS, YTO KAKOU-THO0 JPyroi
BBIILIECTOSIAS B UEPAPXUU BBI30BOB METOJ, 3Ty OIIKUOKYy 0OpadoTaeT. KOHKPETHBIN Me-
XAHU3M OIOBEIICHUS OCTAIBHOU CUCTEMBI OO OIMUOKE MOXKET ObITh CJIEIYIOIIUM:

B yCTAHOBUTDH 3HAYCHUE CTATYCHOM IMEPEMEHHOU;

B BEPHYTb CTATYC B KAYECTBE BO3BPALAEMOI'O 3HAYECHMSA (PYHKLUH;
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B CreHEPUpPOBATb UCKIIOYEHUE, UCIIOIb3Ysd BCTPOEHHBIHN B A3BbIK IPOTPAMMUPOBAHUA
MEXAHU3M OOPAOOTKU HMCKIIOUEHUI.

B aTOM Ciydae HE CTOJb BA)KHO BBIOPATh MEXAHU3M OOPAOOTKU OUIMOOK, KAK PEHIUTB,
KaKast 4aCTh CUCTEMBI 6y/IeT 06pabaThIBATh OMIMOKHM HAIPIMYIO, 4 KAKasi — TOJIBKO CO-
00Tk 06 UX BO3HUKHOBEHUU. EC/IM cucTEMA JI0JDKHA OBITh GE30IIACHOM, YOCIUTECH,
YTO BBI3BIBAIONINE METO/IBI BCEI/IA IIPOBEPSIIOT KOJBI BO3BPATA.

Bsi3eams npouedypy uau oosexm — oopadomuurx omub0oK JIpyruM IoaxoaoM
K LIEHTPAIN30BAHHON 06pabOTKE OUIMOOK SIBJISIETCSL CO3[JAHUE [VIOOABHON CIIEIUAIN-
3UPOBAHHON IPOIEAYPHI WIN 06BbEKTA. [IPEUMYITIECTBO €TI0 B TOM, YTO KOHTPOIb HAJ
06pabOTKON OMUOOK COCPEAOTOUYEH B OJHOM MECTE, 4TO ObJerdaer oraaaxy. C apy-
IO CTOPOHBI, BCS MPOrpPaMMa LIETUKOM OyIET 3aBHCETh OT 3TOro Kozaa. Ecin e BhI
3aXOTHUTE TOBTOPHO HCITONB30BATH KAKYIO-TO YACTh IMPOIPAMMEI B JIPYT'OI CUCTEME,
NPUETCS NEPETACKUBATD TY/ld U BECb MEXAHHU3M OOPAOOTKHU OIIUOOK.

DTOT MOAXOM MOXKET OUYEHb CEPbE3HO MOBINUATHh HA 6€30MACHOCTh. ECu B mporpamme
BO3HHUKHET NEepENoTHeHNEe Oydepa, 3MOYMBIIIUIEHHUK CMOXKET Y3HATh a/IpeC METOAA
(oObekTa)-00paboTunKa. TakuM 00pa30M, IIpU MEPENOJHEHUN Oydepa BO BpeMs pa-
60TBI IPUJIOKEHNA UCIIOAb30BATh ATOT CIOCO6 HEOE30MACHO.

IIokazams coobuenue 06 omuodKe, 20e 6bl OHA HU CAYUULACL DTOT MOAXOJN MH-
HUMHU3UPYET HAKIAJHBIC PACXO/ABI HA OO6paOOTKY OMUOOK. OJHAKO OH IPUBOJUT K
PACIIONM3AHUIO COOOIIIEHHE TOTB30BATENBCKOTO NHTEP(METICA ITO KOY MPHIOKEHH. DTO
MOXET CO3/IaBATh CJIOKHOCTH, €CTH BBl XOTUTE PEATU30BATh I[ETIOCTHBIM HHTEP(EHC
ITOTB30BATENS, OTACTUTD 3TOT NHTEP(MEIC OT OCTATBHOI YACTH CUCTEMBI WIN JTOKATH-
30BaThb Bauie I10. OcreperanTech TAKKe COOOMMNTD TOTCHIMAIIBHBIM 3JI0YMBIIIICHHU-
KaM CJIMIIKOM MHOI'O€ — OHHU YaCTO MCIOJIB3YIOT COOOMEHUA 00 OMMUOKAX JIJIS IOUCKA
CII0CO6A MPOHUKHOBEHUA B CHUCTEMY.

Oo6pabomams OWUOKY 6 Mecme 603HUKHOGEHUA HAUbOOIee NOOX0OAUUM CROCO-
060m B HEKOTOPBIX MPOCKTAX MPEIATACTCSI 06pa6ATHIBATH ONMTUOKHA JTOKATBHO, 4 BbI-
60p HUCIOJIB3YEMOTO METO/IA OCTAETCA 32 IPOTPAMMUCTOM, PEATUIYIONIUM TY 9aCTh CH-
CTEMBI, IJI€ MPOUCXOANT OUINOKA.

Taxoi NoJAXO0/| MPEAOCTABIAET Pa3pabOTIYNKAM OOIBIIYIO THOKOCTh. OIHAKO OH TAUT B
cebe OMACHOCTD, UYTO CUCTEMA B LIEJIOM HE OyJET YIOBAETBOPATh TPEOOBAHUAM KOPPEK-
THOCTHU U YCTOMYUBOCTU (CM. HIDKE). A B 3aBUCHMOCTH OT TOI'O, KAKOU B KOHEYHOM HUTOTE
OyZeT PEaKLMA Hd OUIMOKY, 3TOT METOJ, MOXKET IIPUBECTH K IOTEHIIUAIBHOMY PACIIOJI-
3aHHUIO KOJA IOJIb30BATEIbCKOIO UHTEPGEIICA IO CUCTEME. DTO IIPUBELET K TEM K€
npobaeMam, YTO U B CJIY4Ya€ C BBIBOJJOM COOOIIEHUN 06 OIINOKAX.

IIpexpamums évinoanenue HeKOTOPBIE CUCTEMBI IPEKPAIAIOT PAOOTY IIPU BO3HHUK-
HOBEHUH JIIOOOHN OIIMUOKHU. DTOT NOAXOJ ONPABJAAH B NPHUJIOKECHUAX, KDUTUYHBIX K
6e3onacHocTU. Hanpumep, Kakast peakiys Ha OIUOKyY OyAeT Hawydiien, eciu 10, KoH-
TPOJIMPYIOLIEE PAAMALUMOHHOE OOOPYAOBAHUE IS JICUCHUS PAKA, IIOJYIUT HEKOPPEK-
THOE 3HAYEHME PAJAUALMOHHOIN J103b1? Ha/o 1M UCIIONIb30BATh TO K€ 3HAYECHUE, YTO U
B IPEbIAYIIMIA Pa3? A MOXET, OrpKannee JOIyCTUMOE UM HEUTPAIbHOE 3HAYCHUE?
B 3TOM Ciy4ae OCTaHOBKA PabOThl — HAWIYYLIMHA BApUAHT. MBI OXOTHEE IIPEAIIOYTEM
Hepe3arpy3uTb MAIIUHY, YEM PUCKHYTb IIPUMEHUTb HEIIPABUIBHYIO JO3Y.

[ToxX0XMI NOAXO], NPUMEHNUM U I NMOBBIIIEHUA 6e30nacHoCTU Microsoft Windows.
ITo ymonuanuio Windows NpoJo/pKaeT padboTaTh, JAKE €CAU KypHaT 6€30IACHOCTA
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nepenonaHeH. Ho BBl MOXETE U3MEHUTDh KOH(pUrypanuio Windows Tak, 4To npu 3aros-
HEHUU JKyPHAJIA CEPBEP OYIET MPEKPAITATL PAOOTY. DTO MOKET ObITH IOJE3HO A/ CUCTEM
MOBBIMICHHON CEKPETHOCTH.

YCTOMYMBOCTb NPOTUB KOPPEKTHOCTH

Kak HaM IOKa3aId IIPUMEPBI C BUJEOUI'POI U PEHTICHOBCKON YCTAHOBKOM, BBIOOP HOJ-
XOJAIIETO METO/Ja OOPAOOTKU OIMIMOKHU 3aBUCHT OT MPWIOKEHHUS, B KOTOPOM 3TA OMIMO-
Ka IpPOUCXoauT. Kpome Toro, o6padoTka Omub0K B OOMIEM CIY4a€ MOXKET CTPEMUTHCS
160 K OOMBLIEH KOPPEKTHOCTH, TUOO K OOJIBLIEH YCTOMYMUBOCTU KOJA. Pazpadorunku
MIPUBBIKJIN IPUMEHATh 3TU TEPMUHBI HE(OPMAIBHO, HO, CTPOTO TOBOPS, 3TU TEPMHUHBI
HAXOAATCA HA PA3HBIX KOHILAX IIKAIbL KOppexmnocms MPEIIONAraeT, YTO HENb3s BO3-
BpAIllaThb HETOUHBIM PE3Y/IBTAT; JY4II€ HE BEPHYTh HUYECI'O, YEM HETOYHOE 3HAUCHUC.
Yemoriuueocms Tpebyer BCerja NbITATbCS CAEIATh YTO-TO, YTO IIO3BOJIUT IIPOrPAMME
NPOJOJDKUTL PAbOTY, AAXKE €CIU ITO MPUBEACT K YACTUYHO HEBEPHBIM PE3Y/IBTATAM.

[MpunoxeHus, Tpe6OBATEIbHBIE K OE30IIACHOCTH, YaCTO IIPEAIIOUYUTAIOT KOPPEKTHOCTD
YCTOMYUBOCTHU. Jlydllle HE BEPHYTh HUKAKOI'O PE3YIBIaTd, YEM HEIPABUIbLHBIN PE3Y/Ib-
TaT. Pagnanmonnas MamuHa — XOPOIIUI NPUMEP NPUMEHEHUA TAKOI'O NPUHIIMIIA.

B noTpeduTeNbCKUX IPUIOKEHUAX YCTOMYHUBOCTD, HAIIPOTUB, IPEAIIOYTUTEIbHEE KOP-
PEKTHOCTH. KAKOM-TO PE3Y/IBraT BCEIAA JIYYILE, YEM IIPEKPAlIeHUE PAOOThL TeKCTOBBIN
PESAKTOP, KOTOPBIM A MOJb3YIOCh, BDEMEHAMU ITOKA3BIBAET MOCIEAHIOI Ha 3KpPaHE
CTPOKY JIMIIb YaCTUYHO. XOUy JIU s, YTOObI IPX OOHAPYKEHUN ITOMU CUTYaLUU PEJaK-
TOP 3aBepiuasn BblloJHEeHHE? Het: Korya s B caeaytonuii pa3d Haxmy Page Up unu Page
Down, 3KpaH OOHOBUTCH, U U300PAKEHUE UCIIPABUTC.

BnusiHne Bbi6opa MeToga 06paboTKM OLLIMGOK
Ha NPOEKTUPOBaHUE BbICOKOrO YPOBHS

[TpHu HATTMYNH TAKOT'O MIMPOKOT'O BEI6OPA HAJIO CTAPATHCS PEATNPOBATH HA HE-

O [PABUJIbHBIC 3HAYECHUA IAPAMETPOB OJAUHAKOBO BO BCeH nporpamme. Criocob

== 06paboTKu OMUOGOK BAUseT Ha cOOTBeTCTBUE 1O TPEeGOBAHUAM KOPPEKTHO-

CTH, YCTOMYMBOCTHU U JIpDYIUM aTpUOYTAM, HE OTHOCSIMUMCS K (DYHKIIMOHATBHOCTH.

Bri6op 061mero noaxoa K pabore ¢ HEKOPPEKTHBIMU JAHHBIMHU — 3TO BOIIPOC APXHU-

TEKTYPBl UIH BBICOKOYPOBHEBOT'O IPOEKTUPOBAHUSA, U OH JOJIKEH OBITh PACCMOTPEH
Ha O/IHOM M3 3TUX ITANOB Pa3pabOTKA CUCTEMBL

Bri6paB 1oaxo/|, NPUAEPKUBANTECh €I'O0 HEYKOCHUTENbHO. ECM BBl pemuian obpaba-
TBIBATb OMIMOKK HA BBICOKOM YPOBHE, 4 B HU3KOYPOBHEBOM KOJI€ IIPOCTO COOOIMIATbH O
HUX, YIOCTOBEPBTECH, YTO BBICOKOYPOBHEBBII KOJ JIENMCTBUTENBHO X 0OpabaThiBacT!
HekoTOphI€ A3BIKM MO3BOJAIOT UTHOPUPOBATH BO3BPAllaeMOe (DYHKIIMEN 3HAYECHUE (B
C++ BBl HE 00A3aHBI YTO-TO TO JENATh C BO3BPAIEHHBIM PE3ZYIBTATOM), HO HE UTHOPH-
py#Te nugopmanuio o6 omudke! IIpoBepsanTe 3HAUCHHE, BO3BPAIIAEMOE U3 (DYHKIIUUL.
JJaxe €c/id Bbl CYMTAETE, YTO OMMOKA B (DYHKIIMH BO3ZHHUKHYTb HE MOXET, BCE PABHO
NpoBepANTE. BECh CMBIC 3aMUTHOIO NPOTPAMMUPOBAHUA B 3AIUTE OT OMMOOK, KO-
TOPBIX BBl HE OXKHU/IAETE.

OTH MPUHIMILL OTHOCATCSA K CUCTEMHBIM (DYHKIIMAM, TAK JK€ KAK M BAIIUM COGCTBEH-
HbIM. Ecsin TopKO apxuTtekTypa ITO He npejycMaTpUBAET HTHOPUPOBAHUA COOEB CUC-
TEMHBIX BBI30BOB, IIPOBEPANTE KOJBI OMHOOK IOCIE KAKAOIO TAKOr'O BbI30OBA. IIpH
OOHAPYKEHUH ONIMUOKU YKAXKUTE €€ HOMEDP U OIHCAHUE.
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8.4. WcknoyeHus

VICKITIOUEHNA — 3TO CHENUAIBHOE CPEACTBO, MO3ZBOAIONIEE IIEPENATH B BBI3BIBAIOIINIA
KOJi BO3HMKIIHNE OMMNOKU HUIN UCKIIOUUTEIbHBIE CUTYAllUU. EC/IM KOJ B HEKOTOPOM
METO/IC BCTPEYAET HECOKU/IAHHYIO CUTYAIIUIO U HE 3HAET, KAK €¢ 06padoTaTh, TO OH
TEHEPUPYET UCKIIOYEHUE, T. €. (PAKTUIECKH YMBIBAET PYKH CO CJIOBAMU: «f HE 3HAIO, YTO
C 3TUM JIEIaTh, HA/ICIOCh, KTO-HUOY/b JPYIOH 3HAET, KAK HA 3TO pearuposats!>» Koa, He
UMEIOUUH IMOHATUS O KOHTEKCTE OUIHNOKHU, MOXKET BEPHYTh YIIPABICHUE JIPYIOM 4acTH
CUCTEMBI, KOTOPAsA, BO3MOXKHO, JIYUIII€ 3HAET, KAK MHTEPIPETUPOBATH OMMOKY U CJie-
JIATh C HEH YTO-TO OCMBICJICHHOC,

KpoMe TOro, UCKJIIOUEHUS MOTYT OBITh IIOJIE3HBI JJIs1 YIPOLICHUS 3aIIyTAHHON JIOTUKU
Y4aCTKA KOJI4, KaK B IpuMepe «[lepenucarbC NOMOILIO iry-finally> B paspene 17.3. Bor
NPUHIHUII JEUCTBUS UCKIIOUEHUM: METO/, IPUMEHSIS OLIEPaTOp throw, CO34a€T OOBEKT-
nckmodeHue. Koj Kakoro-1m6o Apyroro METOAA, CTOSIIETO BBIINIC B HEPAPXUN BBI3O-
BOB, IIEPEXBATUT ITO UCKIIOUCHUE B OJIOKE [1y-calch.

TTony/IsIpHBIE A3bIKU IPOIPAMMUPOBAHUS II0-PAZHOMY PEAINU3YIOT UCKIIOUEHUs (TabiL. 8.1):

Ta6n. 8-1. TMopaep)KkKa UCKNIOYEHUIA B NONYNSAPHbIX A3blKaxX NPOrpaMmmMmmMpoBaHus

MapameTpbl

06paboTKn

UCKJTIOYEHUN C++ Java Visual Basic
Iopaepxxka try-catch Ja. Ja. Ha.
ITopaepxka Her. Ja. Ha.

try-catch-finally
Y10 renepupyercsa

Dddexr npu
HE NEPEXBAYCHHOM
HCKIIOYCHU N

Tenepupyemeole
HNCK/IIOYCHUA JOJIDKHBI
OBbITH OIIPEAC/ICHDBI

B uHTepderice Kacca

IlepexBaTbIBAEMbBIEC
UCKJIIOYCHUS JOJDKHBI
OBITH OIIPE/IC/ICHBI
B UHTEpdeEce Kiacca

O6mbekT Knacca Excep-
tion UMM IPOU3BOJHO-
I'O OT HErO, yKa3aTesb
Ha OOBEKT, OObEKTHAS
CCBUIKA, PYIrUe TUIIbI

JAHHBIX, HQ.HpI/IMCp,

CTPOKA WK IICJIOC YUCIIO.

BrisbiBaeTca yHKIMs

std::unexpected(), KoTo-
past 1O yMOJTYAHUIO BBI-

3BIBAET Sid::terminate(),

B CBOIO O4YCPECIb 10 YMOJI-

YAHHUIO BBI3BIBAIONIAS
dyHKIMIO abort().

Her.

Her.

O6beKT KIacca
Exception nnu npo-
WM3BOJIHOT'O OT HETO.

Ecimu aro «iposepsie-
MO€E UCKIIOYECHUE,
TO TPEKPAMIACTCA
pabora MoToKa, B KO-

TOPOM OHO BO3HHUKIIO.

Ecnm 310 «MCKmove-
HME NIEPUO/IA BBITIOJI-
HEHUsI», TO OHO
UTHOPUPYETCH.

Ha.

Ja.

O6BeKT KIacca
Exception nnu npo-
U3BOJHOI'O OT HETO.

[Tporpamma
3aBepIIacT padory.

Her.

Her.
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BblCOKOKA4YeCTBEHHbIN KO

lporpammel, MCnonb3ymLNe 1c-
KMOYEHNA KaK 4acTb HOPManbHON
paboTbl anropuTMa, CTpajaloT ot
BCEX MP06/IEM C YUTAOENBHOCTHI0
11 YR06CTBOM COMPOBOXAEHNS TaK
Xe, KaK 1 Knaccuyeckuit cnaret-
TU-KOA.
Han Xaut u [Jaiis Tomac
(Andy Hunt and Dave Thomas)

VcKIroYeHus 1 HACAEAOBAHUE UMEIOT OOIIEE CBOMCTBO: UCIIOJb-
3yeMbl€ PA3yMHO, OHU MOT'YT YMEHBIIUTD CIOKHOCTD. HCIIOJIb-
3yEMBIE YPEZMEPHO, OHU MOTYT C/IENATb KO/l A0CONIOTHO HEYH-
TAEMBIM. DTOT PA3/eJl COACPIKUT IPEIIOKEHUA 110 PEAIN3ALNU
NPEUMYIECTB UCKIIOUYEHNHI U CIIOCOOBI U30€KATh TPYAHOCTEH,
KOTOPBIE YaCTO C HUMM CBA3aHBL

Hcnoaws3yiime ucknouenusa 011 onogeujenus oPyzux 4ac-
meii npozpammot 00 omubKAxX, KOMOPbvIe HeNb3A UZHO-

pupoeams OCHOBHOE IPEUMYIIECTBO UCKIIOYEHHUN COCTOUT
B UX CHOCOOHOCTH CUI'HAJIM3UPOBATH 00 OLIMOKE TAK, YTO €€ HEJIb3sl IPOUTHOPUPO-
Bath (Meyers, 1996). TIpu ApPyrux nojixojax K 06paboTKe OMHUOOK €CTh BEPOSITHOCTD,
4TO COOMHAA CUTYAlldsd OCTAHETCA HE3AMEYEHHOU. MCKIIOUEHN YCTPAHAIOT TAKYIO
BO3MOKHOCTb.

TIenepupyiime ucknouenus moasvko 01A 0etiCmEUmMensHO UCKOUUNENbHBLX
cumyayuii TIprMeHEHNE UCKIIOYEHHH JI0JDKHO GBITh 31PE3EPBUPOBAHO TOIBKO /I
JEICTBUTENBHO UCKIIOUUTENBHBIX CJIYIA€EB — MHAYE 'OBOPS, A CUTYAIUI, KOTOPBIE
HEJIb3s PEAIN30BATD JAPYTUMH METOJAMU KOAUPOBAHMA. NCKIIOUEHUS UCIIONb3YIOTCA B
TAKHX JKE OOCTOATENBCTBAX, KAK U YTBEPKAECHUS: /I COOBITHIT, KOTOPBIE HE IIPOCTO PEKO
IIPOUCXOJAT, 4 KOTOPBIE HUK020d HE JIOJLKHBL CIy4aThCH.

VICKMIOYEHUA TIPEACTABIAIOT COOON KOMIIPOMHUCC MEXKAY BO3MOKHOCTBIO O6PA6OTKA
HEIIPE/IBUJCHHBIX CUTYAINH, C OIHOM CTOPOHBI, ¥ TIOBBIIICHUEM CJIOKHOCTH — C JIPY-
roy. MCKIIOYEHNS YXYAIAIOT WHKAICYSAIINIO, TPEOYS OT KO/A, BBI3BIBAIOMICIO METO/,
3HATh, KAKHC HUCKIIOUCHUS MOTYT OBITh CTCHEPUPOBAHBI BHYTPHU HET'O. DTO YCIOKHICT
KOJ], UTO IpoTuBopeunt InmasHomy Texuuueckomy Mmneparusy I1O (cM. 171aBy 5), CyTh
KOTOPOT'O B CHMDKCHUU CJIOKHOCTH.

He ucnoas3yitme ucknouenus no meaouam Ecau omubxka MOXET O6bITh 00pabo-
TAaHA JIOKATBHO, TAM €€ M 06pabareiBaiiTe. He reHepupymnTe B KO/I€ HEIIEPEXBATHIBAC-
MO€ HUCKIIOUYCHHE, CCIN OIMOKA MOKET OBITh MCIIPABJICHA HA MECTE.

H36ezaiime zenepupoeams UCKIIOUCHUA 6 KOHCINPYKMOPAX U 0eCmpPyKmopax,
ecau Mmoavko 6vl He nepexeamoviéaeme ux no3onee Ilpasuna 06padbOTKU UCKIIIO-
UEHUH OYE€HDb OBICTPO YCIOXKHAIOTCS, KOILA UCKIIOYECHUS I'€HEPUPYIOTCS B KOHCTPYK-
TOpax U iecTpykropax. Tak, B C++ JEeCTPYKTOP HE BBI3BIBAETCH, IOKA OOBEKT HE CO3/JaH
IIOJIHOCTBIO. DTO 3HAYMT, YTO, €C/IM KOJ| B KOHCTPYKTOPE CTEHEPUPOBAT UCKIIOYCHUE,
JIECTPYKTOP BBI3BAH HE OYZET, UTO IPUBEIET K BO3MOXKHOM yTEUKe pecypcos (Meyers,
1996; Stroustrup, 1997). AHATOTUYHbIEC 3AMBIC/IOBATHIC TIPABUIA OTHOCITCS U K UCKITIO-
UECHUSAM BHYTPU [JECTPYKTOPOB.

ITpUBEPKEHIIBI I3BIKA MOTYT CKa3aTh, YTO 3aIIOMHUTD 3TU MIPABUIA OYEHD JIeTKO. Ho Bce
JK€ MIPOTPAMMUCTBI — MPOCTBIE CMEPTHBIE, Y HUX MOI'YT BO3HUKHYTb TPYAHOCTH C 3a-
MIOMHUHAHUEM ITPaBUIL. Hawtydmmas IporpaMMUCTCKAs IPAKTHKA — MU30€raTh U3JIUITHEN
CIIOKHOCTH, KOTOPAsl CO3[ACTCS IIPU HATTUCAHUU TAKOTO KOJA.

TIenepupyiime ucknouenus Ha nPasuIbHOM ypoeHe ao-

MNepekpecTHas cebinka O noaaep-
XKaHUN LeNoCTHbIX abcTpakumil
MHTEpdenca cM. noapasaen «Xo-
powas abeTpakums» pasgena 6.2.

cmpaxyuu VHrepderc METoAa U KIACCa JOJLKEH MIPEICTAB-
JIATb COOOM IENOCTHYIO a0CTPAKIIMIO. [eHEpUpyeMble UCKIIIOYE-
HHSL — TAKasl )K€ YaCTh MHTEPQECA, KAK U CHEINATbHBIC THUIIBI
JAHHBIX.
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Pemus MEPCAATHb NCKIIOYCHUEC, YIOCTOBCPBTCCh, YTO YPOBCHDb a6CTpaKLH/II/I HUCKIIIOYCHUA
1 METOZA COBIIAAIOT. Bot kak He Hag0 JCIaTh:

ﬂ Mnoxoii npumep Java-knacca, KOTOpbIA FEHEpPUPYET UCKNHYEHHe
) 55 N HEeBEpHOM ypoBHE abcTpakLum

class Employee {

|;06BFIBJ'IEHI/I8 UCK/IOYEHMS C HEenpaBuibHbIM YPOBHEM abCcTpakLuuu.

public TaxId GetTaxId() throws EOFException {

}

Oynkuus Getlaxld() nepejaeT HU3KOYpOBHEBOE UCKIoueHue EOFException BbI3bIBa-
omen ctopoHe. OHAa He 06PA6ATBIBAET UCKIIOYEHNE CAM4, 4 PACKPBIBAET HEKOTOPBIE
JETANN CBOEH PEAIN3ALMU, IT€HEPUPYS HU3KOYPOBHEBOE MCKIIOUYEHHUE. DTO NPHUBA3bI-
Ba€T KIMEHTCKUH KOJ HE K Knaccy Employee, a K KOy BHYTPU Kiacca Employee, reHe-
pupyromemMy uckmodenue EOFException. THKANCyIAIIAA HAPYIIEHA, YIIPABIAEMOCTDb KO/
YXY[IIAETCS.

BmecTo aToro koj Getlaxld() JOJDKEH MEPEaBaTh UCKIIOYCHHIE, COOTBETCTBYIONICE
HUHTEPMEICY KIACCa, 9ACTHIO KOTOPOTr'O OH SIBISICTCS, HAIIPUMED, TAK:

Xopowwuuit npumep Java-knacca, KOTOpbIid FEHEpPUPYET UCKNHoYeHue
Ha NpaBUILHOM YPOBHE abCcTpakuum

class Employee {

|;06bﬂBJ'IeHVIe WNCKMIOYEHNS, COOTBETCTBYIOLIErO YPOBHIO aBCTpaKLuy.

public TaxId GetTaxId() throws EmployeeDataNotAvailable {

}

Kop 06paboTKu UCKIIOYEHUN BHYTPU Getlaxld(), BO3MOXHO, IIPOCTO YCTAHABIUBACT
COOTBETCTBUE MEX[IY HUCKIIOUYCHUAMU [0_disk_not_ready n EmployeeDataNolAvailable,
YTO IOpa3jo JIy4dlle, TAdK KAK COXPAHACTC abCTpakuusa uHrepderca.

Bunocume 6 onucanue uckiouenusn 6cio ungopmauuio o ezo npuyunax Kax-
JIO€ UCKITIOYECHHUE BOZHUKACT MPH OMPECICHHBIX OOCTOSTEIbCTBAX, OOHAPYKECHHBIX KO-
JIOM B MOMEHT I'€HEPAIUH 3TOTO HUCKIIOUCHUS. DTU CBEJCHUS HEJOCTYIIHBI TOMY, KTO
YUTAET COOOIIEHNE 00 UCKIIOYEHUU. YOEIUTECh, YTO 3TO COOOIEHUE CO/IEPKUT J10-
CTaTOYHO MH(OPMALUU I IOHUMAHUSA [IPUYUHBI I'€HEPALUN UCKIIOYeHusa. Hanpu-
Mep, €C/IU IPUINHOM 6BbUT HEMPABWIBHBIN UHICKC 3JIEMEHTA MACCHUBA, BKJIIOUUTE B OIU-
CAHHE BEPXHIOIO M HIDKHIOIO T'PAHUITBI MACCHBA U HEKOPPEKTHOE 3HAYECHHUE MHJICKCA.
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H36ezaiime nycmoix 010x06 catch VHOI/A BO3HUKAET UCKYIIEHUE OCTABUTD 6€3
BHMMAHHA UCKIIOYEHHE, KOTOPOE Bbl HE 3HAETE, KAK 06padborarh. Hanpumep:

Mnoxoi npumep UrHOpMpOBaHUA UCKNHOYEHUA (Java)

try {
// MHOTO Kopa

} catch ( AnException exception ) {
}

Tako# MOAXO/ T'OBOPUT O TOM, 4TO JIMOO KOJ BHYTPU OJIOKA {7') IF€HEPUPYET UCKIIOYE-
Hue 6€3 NPUYMHBL, JIMOO KO/ B OJI0Ke calch He 06pabaThIBAET BO3MOKHYIO UCKIIOYHN-
TEJIbHYIO CUTYALMIO. BBIACHUTE, B YEM CYTb IIPOOJIEMBIL, U UCIIPABBTE OJIOKU {1 U calch.

H3peka MOKHO CTOJIKHYTBCSA C CUTYALMEN, KOIja UCKIIOYEHHE 60J1e€ HU3KOI'O YPOBHS
HE COOTBETCTBYET YPOBHIO a0CTPAKIIUU BBI3BIBAIOIIETO METO/A. B 3TOM CJlydae XOTs Obl
33/IOKYMEHTHPYHTE, TIOYEMY OJIOK calch OJDKEH OBITh IyCTBIM. DTO MOXKHO C/IC/IATh B
KOMMEHTAPHAX WM 3AIIMCAB COOOLIEHUE B (DAL J)KYPHAJIA, HAIIpUMED:

XopoLuuii npuMep UrHopUPOBaHUSA UCKNIOYEHHUA Ha Java

try {
// MHOTO Kopa

} catch ( AnException exception ) {
LogError( “Unexpected exception” );

}

Boiachume, Kaxue uckiiouenus zenepupyem ucnoas3yeman ouoruomerxa Ec-
JIU BBl pa6OTAETE C SAIBBIKOM, HE TPEOYIOUUM, YTOOBI METO/]] UJIN KJIACC OOBABIISIN BO3-
MOYKHBIE UCKJIIOUEHUSA, YOEJUTECD, YTO BAM M3BECTHO, KAKME UCKIIOUYEHHUS MOTYT BO3-
HHUKHYTb B KOJIE UCIIOJb3YEMBIX OUOIMOTEK. HenepexBaueHHOE UCKIIOUEHUE U3 OU6-
JIMOTEKU TPUBEJET K ABAPUIHOMY 3aBEPIIEHUIO NPOIPAMMBI TAK K€ JIETKO, KAK U
HCKJIIOYEHNE, CTEHEPUPOBAHHOE B BalIeM Kojle. ECTM 6MOIMOTEYHbBIE UCKIIOUEHHS HE
JIOKYMEHTHUPOBAHBI, CO3[JAUTE KOJA-IIPOTOTHUII U NPOTECTUPYUTE OUOINOTEKU, YTOOBI
UX BBIABUTb.

Paccmompume 60npoc o ueHmparu3oeanHom évieooe ungopmanuu 00 UCKO-
yenuax Ilojjep:kaHue LEJIOCTHOCTH B OOPAOOTKE UCKIIOYEHUI OOECIICUNBAET 1CH-
TPAJIU30BAHHBIN I'€HEPATOP COOOIICHUN 06 UCKIIOUCHUAX. OH COCPKUT 643y 3HAHU
O TOM, KAKHE€ 3TO UCKIIOUCHUS, KAK KAKI0€ U3 HUX JIOJDKHO ObITh OOPAOOTAHO, KAKOB
dopmar UX COOOMIEHUN U T. II.

BoT npumep ynpomeHHOIo 06paboTynKa UCKIIOYEHUH. OH IIPOCTO IE€YATAET JUATHO-
CTUYECKOE COOOIIECHHE:
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Mpumep LEHTPanu30BaHHOrO reHepaTopa coo6LLeHuil
06 ucknrouenusx, yactb 1 (Visual Basic)

Sub ReportException( _
ByVal className, _
ByVal thisException As Exception _

JlononuutensHele caegexus 06
3TOI TexHonornm cm. «Practical
Standards for Microsoft Visual

) Basic .NET» (Foxall, 2003).
Dim message As String

Dim caption As String

message = "Exception: & thisException.Message & ”.” & ControlChars.CrLf & _
"Class: " & className & ControlChars.CrLf & _
"Routine: ” & thisException.TargetSite.Name & ControlChars.CrLf

caption = "Exception”

MessageBox. Show( message, caption, MessageBoxButtons.OK, _
MessageBoxIcon. Exclamation )

End Sub
DTOT 06PABOTYMK MOXKHO MCIIOIb30BATH CJIEAYIOMNM OOPa30M:

Mpumep UeHTPanu30BaHHOIo reHeparopa coobLeHui
06 ucknouenmax, yactb 2 (Visual Basic)

Try

Catch exceptionObject As Exception
ReportException( CLASS_NAME, exceptionObject )
End Try

Kop atont Bepcum ReportException() HECIOXEH. B peaIbHBIX IIPUIOKEHUAX Bbl MOXE-
T€ CHEIATh OTYET HACTOJIBKO KPATKUM HJIM IIOAPOOGHBIM, HACKOIBKO 3TO HEOOXOAUMO
B BalIEM OOPabOTYUKE UCKIIOYEHMUIL.

Ecimy BBl PENWIN CO3/1aTh LIEHTPAIN30BAHHBIN TEHEPATOP COOOIEHNI, TPUMHUTE BO BHU-
MaHHME OCHOBHBIE IPOOIEMBI C LEHTPAIUZOBAHHON OOPAGOTKON OMMOOK, OOCYKIAEMbIE
B IIOAipasziesie «BuI3BaTh NPOLEAYPY WIM OOBEKT — OOPAOOTYMK OMUOOK> paszena 8.3.

Cmanoapmu3yiime ucnonis3068anHue UCKIOUeHull 6 éamem npoexme YTooObl Co-

XPAHUTD IPOLEAYPY OOPAOOTKH UCKIIOUCHUH MAKCUMAJIBHO UHTEICKTYIBHO YIIPAB-

JIIEMOH, BBl MOKETE CTAH/JAPTU30BATH UCIIOJIb30BAHUE UCKIIOUCHUN HECKOIBKUMHU CIIO-

cobaMu.

B Eciu Bbl paboTaeTe C S3bIKOM, TAKUM KaK C++, KOTOPBII MO3BOJISET T€HEPUPOBATD
HUCK/IIOYEHUS PA3HBIX THUIIOB, CTAHJJAPTU3YHUTE, YTO KOHKPETHO OY/IET CO3/JjABATHCHL.
B 1es1x COBMECTHMOCTH C IDYTUMU SI3bIKAMU IIOYMANTE 00 UCIIOIB30BAHUN TOJIBKO
OOBEKTOB, IOPOKACHHBIX OT 6A30BOTO KIacca Exception.

B IlogymanTe O CO3/JaHUU COOCTBEHHOI'O KIACCA UCKIIOUCHUM, KOTOPBIN MOXKET CIIy-
JKUTb 0430BBIM KJIACCOM Ul BCEX MCKIIOUYCHUH, BO3ZHUKAIOMIUX B BAIIEM IIPOCKTE.
DTO NOMOXKET LECHTPAINU3OBATh U CTAHJAPTU30BATh PETUCTPALINIO, OOPAOOTKY U
Jpyrue AeUCTBUS C OIIHUOKaAMU.
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B Onpejenure KOHKPETHBIE CIy4an, B KOTOPBIX KOJ| MOKET UCIIOIb30BATh CUHTAKCUC
throw-catch pjig TOKaJIbHON OOPAOOTKU OMIMOOK.

B OnpejenuTe KOHKPETHBIE CIYYaH, B KOTOPBIX KOJI MOXKET CTEHEPHUPOBATL UCKIIIO-
UJEHHE, HE TIEPEXBATBIBAEMOE JIOKAJILHO.

B Pemure, OYAET JIM UCIOIb30BATHCS LIEHTPAINZOBAHHBIN T€HEPATOP COOOIIEHUI 00
HNCK/ITIOYCHHUAX.

B OmnpeaenuTte, JONYCKAIOTCA JIM UCKIIOYEHHUS B KOHCTPYKTOPAX U JIECTPYKTOPAX.

Paccmompume ansmeprnamuést uckniouenusm HexkoTopsle
MepekpecTHasn ccbinka 06 anbrep- 5-10 6 o
HATMBHbIX MOJX0AAX K 0Bpacor-  ASPIKH MO/UIEPKUBAIOT HCKmoUeHus 510 et u 6onee. Opna-
Ke OLMGOK CM. pasaen 8.3. KO IO CUX IIOP HET OOIMIENPUHATHIX MPABUWI UX 6E30M1ACHOIO
UCTIOJIb30BAHUSL.

HekoTopble IPOrpaMMUCTBL IPUMEHAIOT UCKIIOUECHU U1 OOPaOOTKU OIIUOOK TOJb-
KO IIOTOMY, UTO UX SI3BIK IPOI'PAMMUPOBAHUS IPEJOCTABIIIECT TAKOH MeXaHU3M. Bam Bce-
Ija CAeAyeT IPUHUMATh BO BHUMAHHE BCE BO3MOXHBIE METOJbl OOPA6OTKH OMIMOOK:
JIOKUIBHYIO OOPabOTKY OIIMUOOK, BO3BPAT KO/AA OMMOKH, 3AIUCh OTIALOYHON MHMOP-
Manuy B (paiiy, npekpamenue paboTel CUCTEMBI U Ap. OOpadaThIBaTh OMHOKH C IIOMO-
LIbI0 UCKIIOYEHUIT TOJIBKO IIOTOMY, YTO 3TO MO3BOJIAET SA3bIK, — KJIACCUYECKUIL IIPUMEDP
IIPOrPAMMUPOBAHUA Hel A3BIKE, A HE C UCNONb308AHUeM A3bIKA (CM. pas3aeibl 4.3 u 34.4).

W Hanocie oK NoAyManTe, AEMCTBUTENBHO JIU BAlIEN MPOrpaMMe HEOOXOJUMO 00Opa-
OarpiBaTh UckIodeHus. Touka. Kak 3amerun beepH CrpaycTpyll, HHOI/A JIyYIIEed peak-
IIMEN HA CEPBE3HYIO OMIMOKY IIEPUO/IA BBIIIOJHEHUS OY/IET OCBOOOXK/IEHUE BCEX PECYP-
COB U IIpEKpaleHue padoTsl. [1yCcTh MONMBb30BATEND NIEPEZATYCTUT IPOTPAMMY C HaJJIE-
JKAIIMMU BXOJHBIMU JIaHHBIMU (Stroustrup, 1997).

8.5. Ws3onsauus noBpexaeHun,
BbI3BaHHbIX OLLMOKaMK

H3osanus NOBPEXIEHUN, WX OAPPUKAJA, — ITO CTPATErUsd, CXOJHAs C TEM, KAK U30-
JIUPYIOTCA OTCEKU B TPIOME KOPAOss. ECu KOpa6/b HAJIETAET HA AMCOEPTr U B JHUIIE
HOSABIILETCS IPOOOUHA, OTCEKU 3aAPANUBAIOTCS, U OCTAJIBbHAS YACTb KOPAOIIs HE CTpaja-
eT. bappukajbl TAKKE aHAJTOTMYHBI OpaHAMAYdPaM, IPEAOTBPALIAIOMNUM PACIPOCTPa-
HEHUE OT'HS U3 OAHOM YaCTU 3[aHUS B APYryio. (Panee GappuKajbl U HA3bIBATUCH OpPaH-
JMay3paMu, HO CEHYAC TEPMHUH «OPAHAMAYIP» OOBIYHO OTHOCHUTCS K OJIOKUPOBKE HE-
JKEJIATEJIPHOTO CETEBOI'O TPahuKa.)

OJUH U3 C1OCOO0B HU30JALUU B LENIX 3AMUTHOIO IPOIPAMMUPOBAHUAL COCTOUT B
pa3paboTke Habopa UHTEPPEICOB B KAUECTBE OOOJIOUKH I «OE30MACHBIX» YACTEIN KOJA.
[TpoBepsiTe KOPPEKTHOCTD JAHHBIX, IEPECEKAIOMUX I'PAHULLY OE€30IIACHOU 00JIACTH,
U pearupynTe COOTBETCTBEHHO, €CIN JAHHbIE HENPABUIbHLIE (PHUC. 8-2).
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- ' o
i Tpachudeckmit BHyTpeHHuit | | BHyTpeHHu#
1 uHTepdeiic : knacc 1 Knacc 2
 nonb3osarensa |
BHyTpeHHwmii | | BHyTpeHHui
! WuTepteiic
: - i Kn Knacc 4
b KOMaHgHOR | MpoBepoYHbI acc 3
' CTPOKY : knacc 1
Lo STROKM L T ——
[ o "
: : 5 Knacc 5 knacc 6
: [laHHble B pexumes /v MposeposHbli
i\ PeaNbHOro ) taaam, L° 9
: 8 : Knacc - -
L___BPEMEHM u AT s BHYTpeHHMI BHyTpeHHuI
________________ Knacc 7 knacc 8
: :
i Buewhue MpoBepoYHbIi
: thannel ' Knacc n BHyTpeHHuiA BHYTpeHHuI
Knacc 9 knacc 10
poEmssEEEEEEEET ]
' fpyrve : - -
: BHELLHIE : BHyTpeHHwi BHYTpeHHwWii
: 06beKTbI ! knacc 11 Knacc n
3TU laHHbIE cYMTa0TCA 3TU Knacchl 0TBEYAOT 3TV KNaccbl MOryT CYATAT,
HENpOoBEPEeHHbIMU 32 04YUCTKY JAHHBIX. YTO [laHHbIE NPOBEPEHbI
N HeHaZeXHbIMY OHu cocTaBnatoT 6appukany 1 KOPPEKTHbI

Puc. 8-2. Buidenenue uacmu xo0a 018 pabdomst ¢ HeNnpo8epeHHblMUL OAHHBIMU, 4 YACIU —
02152 pabomol ¢ MONLKO KOPPEKIMHbIMU OAHHBIMU, MONCen Obimb dPPeKMUEHbIM CHOCOOOM
0C60600UMb CONBLULYIO HACIND NPOZPAMMBL OM OMBEMCIMBEHHOCIUL 3G NPOBEPKY
001MYCMUMOCIUL OAHHBLX

TOT XK€ NMOJXOJ IPUMEHUM U HA YPOBHE K1acca. OTKPBITIE METOBI KJIACCA IIPEATIOINa-
rai0T, YTO JaHHBIE HEOE30IIACHBI M OTBEYAIOT 32 UX IIPOBEPKY M UCIpaBieHue. Ecin
JaHHBIE OBUIM IIPOBEPEHBI OTKPBITBIMH METOAAMHU KJIACCA, 3aAKPBITHIE METO/bl MOTYT
CYUTATH, YTO JAHHbBIE GE30IIACHBL

DTOT MOJXOJ MOKHO IPEACTABUTD M TAKOH AHAIOTUCH: TAHHBIC CTCPUTHIYIOTCS, TIPCXKIC
YeM BONTH B ONIEPAITMOHHYIO. BCe, YTO HAXOAUTCS B HEH, CIUTACTCS 6€30MMaCHBIM. Kitro-
YEBOM BOIPOC MPOCKTUPOBAHUSI — PEIINTh, YTO JO/LKHO OBITH B ONEPAIIMOHHOM, YTO
— OCTATbCSl CHAPYKU U TA€ ObITH ABEPAM. MHAYE roBOPS, KAKUE METO/bl TOMECTHUTD
BHYTPH 6E30IIACHON 30HBI, KAKIC — CHAPYKH, 4 KAKHE OyAyT IPOBEPATD JaHHBIC. [Ipo-
CTEHUINH CIIOCO6 — IPOBEPKA BHENIHUX JIAHHBIX [0 MEPE UX MOCTymeHus. Ho nu-
opmanuio 4acTo HEOOXOJUMO MPOBEPSATh HEOJHOKPATHO, HA HECKOJIBKIX YPOBHIX,
IIO3TOMY MHOTJA TPEOYETCs] MHOTOYPOBHEBASI CTCPUIN3AIIHSL

ITpeoobpa3osvieaiime 6x00HbIE OAHHBIE K HYHCHOMY MUNY 8 MOMEHM 66004
JlanHbIE HA BXO/I€ OOBIYHO IIPEACTABICHDI B (POPME CTPOKU MM 4nciId. VIHOTAA 3HaYe-
HHE COOTBETCTBYET 6YIEBOMY THILY, HAIIPUMED, «Aa» WU «HET». IHOT/IA — MepeYncin-
MOMY, CKaxeM, Color Red, Color Green, u Color Blue. COXpaHEHHE JAHHBIX HEOIIPEE-
JIEHHOTO THIA B TEYEHHE HEM3BECTHOTO MEPHO/A BPEMEHH YCIOXKHSIET MPOTPAMMY U
VBETTMYUBACT IMAHCHI, YTO KTO-HUOY/Ib MOXKET BBIBECTH IIPOTPAMMY M3 CTPOS, YKa3aB «/]a»
B Ka4eCTBe IBeTa. [IpeobpasyiiTe BXOAHBIE JAHHBIE B HAAICKAIIYIO (DOPMY KaK MOXKHO
paHbIIE.
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Cesizb MeXxay 6appukagamm u yTBepXaeHUssMu

ITpuMeHeHHE 6GAPPUKA]] JENIA€T OTYCTIUBBIM PA3IUYUE MEKAY YTBEPKACHUAMU U 06-
paboTKOH OMUOOK. MeTOAbl C BHEMIHEH CTOPOHBI OAPPUKA/BI JO/LKHBI UCIIOJIb30BATh
06pabOTUMKN OMIUOOK, ITOCKOJIBKY HEOE30IACHO JIEAaTh JIIOObIE IPEAIIONOKEHUI O
JAHHBIX. METO/IbI BHYTPU OAPPUKAJL O/LKHBI UCTIOIB30BATh YTBEPAKCHUS, TAK KaK JJaH-
HBIE, IEPEAHHBIC UM, CUUTAIOTCS IPOBEPEHHBIMU ITPU MTPOXOXKACHUU GappUKaabL. Ecin
OJIUH M3 METOJIOB BHYTPH 6APPUKAIEI OOHAPYKUBAECT HEKOPPEKTHBIE IAHHBIE, 3TO CJIe-
JIYET CYUTATh OUIMOKOI B IPOrPAMME, 4 HE B JAHHBIX.

VICrionb30BaHUE 6APPUKAL, TAKKE WUIIOCTPUPYET 3HAYUMOCTD MPUHSITHS PEHICHUS 06
06pabOTKE OMMOOK HA YPOBHE APXUTEKTYPHI. PemeHne, Kakou KOJI HAXOJUTCS BHYT-
PH, 4 KAKOM — CHAPYKU OAPPHUKA/IbL, IPUHUMAETCS HA YDOBHE dPXUTEKTYPHL

8.6. OTnapou4Hble cpepacTBa
Eme oJuH KII0YEBOH 4ACIEKT 3AMUTHOIO IIPOrPAMMUPOBAHUS — OTJIAJKA, CIIOCOOHAS

CT4Tb MOT'YYUM COIO3HUKOM B OBICTPOM OOHAPYKEHUU OLINOOK.

He npumeHsiiTe orpaHuyeHns NPOMBbILLSIEHHON BEPCUM
K OT/Iafl04HON BEpPCUU aBTOMATUYECKU

VI3BECTHBIM 326/YKACHUEM TPOrPAMMHUCTOB SABJIACTCA IPE/IO-

HononuutensHbie ceepexus 06
CMOMb30BaHNN OTNAA04YHOrO KO-
[a B 3alMTHOM NporpaMmmpoBa-
Hum cm. «Writing Solid Code»

JIO’KEHUE, YTO OTPAHUYCHUS POMBITIIZICHHON BEPCUH OTHOCATCS
1 KO BPEMEHU Pa3paboTKu. [IpOMBINUICHHAS BEPCHUS JOLKHA
padoTrarb 6bICTPO. OTIAJOUHAT — MOKET CeOe MO3BOJIUTh pa-

(Maguire, 1993). 60TaTh MEIICHHO. [IPOMBINIUICHHAS BEPCHS IOJUKHA OBITh KO-

HOMHa C pecypcaMu. OTIaIouHasd — MOXKET ObITh PACTOYUTEb-
HOI. [IpOMBINIEHHAS. BEPCUS HE JOJDKHA IO3BOJIATD IIOJIb30BATENIO JE/IATh OIIACHBIC
nercrBud. OTIaI0OYHAs — MOXKET MPEJTOCTABIATD JJOTIOJIHUTEIBHBIE BO3MOXHOCTH O€3
PHCKa HAPYWUTb OE€30M1ACHOCTb.

OaHa MOs porpaMma UHTEHCUBHO MCIOIb30BAjId YETBIPEXCBA3HDIN CIIUCOK. Koz aT0-
I'O CIIMCKA COZEPKa/I OMMUOKU, 1 HHOIJA CIIUCOK IMOBPEXAAICA. S 1OOABWII IIYHKT MEHIO
JUIA TIPOBEPKU LIEJIOCTHOCTH 3TOI'O CBA3HOI'O CIIUCKA.

B omnagounom pexume Microsoft Word copep:KUT KO, KOTOPBIM B MOMEHT IIPOCTOs
KaXK/Ible HECKOJIBKO CEKYHJ| IIPOBEPAET [EJIOCTHOCTh O6beKTa Document. D10 IOMOTAeT
OBICTPO OOHAPYKUBATD MOBPEKACHUE JAHHBIX, YTO YIIPOLAET JUATHOCTUKY OLIMOOK.

By/bTe TOTOBBI MMOCTYIUTHCA CKOPOCTBIO U PECYPCOEMKOCTBIO BO BPEMS Pa3-
A
0~ paboOTKH B OOMEH HA BCTPOEHHBIE CPECTBA, TO3BOJIAIONIUE IIPOLIECCY pa3pa-
= OOTKH JIBUIATHCS OOJIEE IT1AJIKO.

BHeanTe noaaepXxKy otTnagku KaKk MOXXHO paHbLLle

YeM paHbLIE BB JOOABUTE OTIAJOUHBIE CPEACTBA, TEM OOJIbILIE OHU IIOMOI'YT. OOBIYHO BbI
HE JI00aBJIIETE OTIALOUYHYI0 NH(OPMALIHIO, IIOKA HECKOJIBKO PA3 HE CTOJIKHETECh C IIPO-
6emoit. Ecii sxe Bbl BHEAPUTE MOIJECPIKKY OTIAIKU IIOCJIE IIEPBOI'O PA3a WIU IIEPEHECETE
€€ U3 NPEIBbIAYIIErO IIPOEKTA, OHA OYJET IOMOr'aTb BAM HA IIPOTSDKCHUHU BCEH PAOOTHL
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WUcnonb3yiTe HacTynaTenbHoe NporpaMmMmpoBaHue

VICKMIOUUTENBHBIE CYYaU JIOJKHBL O6Pa6aThIBATHCA TAK, YTO-
OBl BO BpEMs Pa3pabOTKH OHU ObUIM OYEBHUJHBI, 4 B IIPOMBIII-
JIEHHOM KO/I€ — I1O3BOJISI/IA ITPOJIO/LKUTD padboTy. Mariki Xosap/
u J3Bup JlebnaH HA3BAIU 3TOT MOAXOJ «HACTYIATEIbHBIM IIPO-
rpammuposanueM» (Howard and LeBlanc, 2003).

JlonyCTHM, Yy BAC €CTh OIIEPATOP Case, KOTOPBIH, KaK Bbl OXKM/ja-

MepekpectHas ccbinka 06 o6pa-
60TKe HenpeABNUAEHHBIX Clyvaes
cM. nogpasgen «CoBeTbl Mo UC-
NoMb30BaHNI0 ONEPaTOPOB Case»
pasgena 15.2.

ere, 6yger 06padaThIBATh TOIBKO 5 BUAOB COOBITUNI. BO BpeMsa pa3pabOTKU BAPUAHT 110
YMOJIYaHUIO HY’KHO UCIIOIb30BATh /I TEHEPAIINH NIPEAYIPEKACHUS «Dit! 31eCh ee OUH
BapuanT! Mcnpassre nporpammyl>. OfIHaAKO B IPOMBIIIJIEHHON BEPCUN PEAKITUA B 3TOM
cydae JoJDKHA OBITh 60J1€€ BEXINBOU. MOXKHO, HAIPUMED, JAEIaTh 3aIIUCh B KYPHAT
OHUOOK.

BoT HEKOTOPBIE TPUEMBI HACTYIATEIBHOT'O IIPOIPAMMHUPOBAHUSL

B VY6eauTeCh, 9YTO YTBEPIK/ACHUS 3aBEPIIAIOT PabOTy NPOrpam-
MBL. Hemp3st, 9TOGB! y MPOrpaMMUCTOB BOIIUIO B IMPUBBIUKY
IIPOCTO HAKUMATh KIaBUITy Enter jyis mporycka yxe n3se-
CTHOH 1po6sieMbl. CrenaiTe IpobaeMy I0CTATOYHO My4U-

HepaboTatoLyas nporpamma 06bI4-
HO MPUHOCUT MEHbLUE BPEAA, YeMm
paboratoLas nnoxo.

OHan Xaut n [Jaiie Tomac
(Andy Hunt and Dave Thomas)

TEJIBHOM, YTOOBI €€ UCIIPABUIIH.

B 3anoJHANTE JIOOYIO BBIIEIEHHYIO TAMATD, YTOOBI MOKHO OBIIIO OOHAPYKUTH OIMUOKH
BBIJCJICHUA TTAMATH.

B 3anoyHAdTe BCe (Paiiibl U MOTOKH, YTOOB! BBIABUTH OMIHUOKU (DAMIOBBIX (DOPMATOB.

B V6eauTech, uTO IIPU NONAJAHUU B BETBb defaull WIn else BCEX ONEPATOPOB cdse
IIporpamMmma MpeKkpamaeT padboTy WiH €le Kak-TO 3aCTaBIAET OOPATUTb HA 3TO BHU-
MaHUE.

B 3anoNHANTE OOBEKTHI MyCOPOM IEPE CAMBIM HUX YAATCHHUEM.

B HacrpouTe nporpaMmy Ha OTHPABKY BAM JKyPHAJIOB OIIMOOK IO 3JIEKTPOHHOM I10-
4Te, YTOOBI BUJIETh, KAKUE OLIMOKU MPOUCXOAAT B padbodeMm 10, ecau, KOHEUHO, 3TO
MOXKHO CZ€JATh B BAMIMX MPOrpaMMax.

MHOIA HAlaJleHUe — JIYYIIas 3amuTa. YeM jxecTde TpeGOBaHMA BO BpeMs pa3paboT-
KU, TEM IIPOIIE IKCIUIYATALUSA TPOTIPAMMBL

3annaHupyiite yaaneHue oTago4HbIX CPeAcTB

Eciu BBl mUIieTe KOJ sl CE0s1, BO3MOKHO, ObUIO ObI XOPOIIO OCTABUTH BCIO OTI4/I04-
HYIO MH(OpMAaLMIO B Iporpamme. Ho B KOzie /111 KOMMEPUECKOT'O MCIOIb30BAHUS TPE-
OOBAaHUSA K CKOPOCTH U Pa3MEPY CKOPEE BCET'O ITOI'O HE JONYCTAT. Pennre 3apaHee, Kak
n36€eXaTh NOCTOIHHOTO NEPETACKUBAHUA OTJIAJOYHOI'O KO/Ia B IIPOIPAMMY U M3 HEE.
BOT HECKOJIBKO CIIOCOBOB C/I€/1ATh ITO:

Jna kowmpona eepcuii u cOOPKU npozpammor UCnONB3IYii-
me uncmpymenmaot ant u make CpejiCTBA KOHTPOJIS BEPCHI
MO3BOJIAIOT CO3/1aBATh BAPUAHTHI IPOTPAMMBI U3 OJJHUX U TEX
JK€ MCXO/IHBIX (PalyIOB. A MIHCTPYMEHTHI /U1 COOPKU MO3BOJIAIOT BAM HACTPOUTD BKJIIO-
YEHUE OTJIAJJOYHOTI'O KOJIA B PEKUME Pa3pabOTKU U €0 UCKIIOYEHHUE B KOMMEPYECKON
BEPCHUU.

e Bepcuin cm. pasgen 28.2.

MNepekpecTHas ccbinka O KOHTPO-
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Hcnoaw3yiime ecmpoenndlii npenpoveccop Eciau B Bamieil IpOrpaMMHO¥ CPeZie €CTh
IIPENPOLECCOP, KAK, Hanpumep, B C++, BbI MOXKETE JOOABIATh WIM YAAIATh OTIAL40Y-
HBII KOJI IIPOCTBIM M3MEHEHUEM IapaMeTPa KOMIWIALMU. [Ipenponeccop MOXHO 34-
JIENCTBOBATH HEMOCPEACTBEHHO, 4 MOXKHO IMCATH MAKPOCHI, pab0TAIOMIUE C €O Olpe-
JeneHuAMy. BoT npyuMep HaluCaHUs KO, HAIIPAMYIO MCIIOJIb3YIOIIETO IIPENPOLIECCOD:

Mpumep HenocpeACTBEHHOI0 UCNOJIb30BaHKUA Npenpoleccopa

AN ynpasneHus oTnagodHbim kogom (C++)

[ins pobasneHns Koga OTnajgku Wcnonb3yiite AMpeKTUBy #define, 4To6bl onpenenuts cumson DEBUG.
[ng ncknYeHns 0TNAZ0YHOr0 Kofja npocTo He onpepensite DEBUG.

#tdefine DEBUG

#if defined( DEBUG )
// 0TnapodHbil Kof

#endif

¥V 3TOM TEMBI HECKOJIBKO Bapuanuil. Bmecro npocroro onpenenenunsa DEBUG Bbl MOXE-
T€ NPUCBOUTH EMY 3HAYEHUE, A 3ATEM IIPOBEPATD UMEHHO 3TO 3HAYEHHE, 4 HE IIPOCTO
(paxT onpegeneHus CUMBOJIA. Tak BBl MOXKETE PA3/IMYATh HECKOIBKO YPOBHEH OT/I1404-
HOTI'O KOoJa. KakOH-TO KOJ Bbl XOTEIU Obl MCIIOAb30BATh B IIPOIPAMME BCE BPEMS, IO-
3TOMY BBl OKPYKAETE €ro oneparopamu spoje #f DEBUG > (. Jpyroi OTIalOYHbIA KO/
MOXKET ITOHAJAOOUTBCS TOIBKO B CIELUAJIBHBIX LIEJAX, U Bbl MOXKETE 3AKIIOUUTD €IO B
oneparopsl #if DEBUG == POINTER ERROR. B Jpyrux MECTaX Bbl 3aXOTUTE YCTAHOBUTD
DPa3/IMYHBIE YPOBHU OTIAAKH, /I YET'O I'OAATCS TAKUE BBIPAXKEHUSA, Kak #jf DEBUG >
LEVEL A.

Ecnu Bpl HE XOTUTE PACHPOCTPAHATD #if defined() 110 BCEMy KOJY, MOKHO HAIIUCATb
MAaKpPOC IIPENPOLECCOPA, BBIIONHAIOIUN Ty XK€ 3aza4y. Bor ero npumep:

Mpumep ucnonb30BaHNsa Makpoca npenpoLeccopa
NS yNpaBneHus 0TNaf04HbIM KOAOM Ha C++

#idefine DEBUG

#if defined( DEBUG )

define DebugCode( code_fragment )  { code_fragment }
else

#idefine DebugCode( code_fragment )

ftendif

DebugCode(

70T KOf A06aBNAETCA MAW yAanseTcs B 3aBUCUMOCTW OT TOro, onpedeneH nu cumson DEBUG.

statement 1;
statement 2;

statement n;
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Kak u B TICPBOM IIPUMEPEC IPUMCHCHUA IIPCIIPOICCCOPA, 3TA TCXHOJIOTUA MOKET OBITh
MU3MCHCHA PA3IUYHBIMU CHOCO63MI/I, YTO IMO3BOJIUT BBIIIOJHHUTb O0Osce M30IPCHHBIC
HCPICTBHH, YEM ITIOJHOEC BKIIOYCHHEC MW HUCKIIOYCHUE OTIAJOYHOI'O KOJA.

Hanuwmume coocmeennslii npenpoueccop Ecnu s3bIK HE MegeKpecTias coaikal0l npenpo-
COZIEPKUT TPEMPOIIECCOP, TO JUIA BKIIOYCHHA /UCKITIOUCHUA OT-  yaccopax 1t MCTOSHMKaX MHOP-
JIAZLOYHOI'O KOJA JOBOJIBHO JIETKO HAIIMCATb CBOM. Pa3paboTar-  mauwm 06 ux Hanucaium M. nog-
TC IIpaBUaIA JJIsd TOOABJIICHUS OTIAJIOYHOI'O KOJa ¥ HAIIUIIUTE paspen «lpenpoLeccopbl» pasae-
CBO¥I IPEKOMITHIIATOP, CIC/YIONM THM coramenusim. Ckaxem, 18 303

B Java BBl MOIVIA Obl HAIIMCATb IPEKOMIMIATOP A1l 00padoT-

KM KJIIOYEBBIX OB //#BEGIN DEBUG w //#END DEBUG. Hanumure CUEHAPUM I Bbl-
30Ba IIPENPOLIECCOPA, 4 3aTEM CKOMIIMJIMPYHTE IIOJIYYEHHBII [1OC/IE HErO KoA. B poin-
IOCPOYHOM IIEPCIEKTUBE Bl coepexere BpeMsa. KpoMe TOro, Bl HE CMOXKETE CIIydai-
HO CKOMIIMJIMPOBATb HEOOPAOOTAHHBIN KOJ.

Hcnoaws3yiime omnaoounsie 3azayuiky 3a94CTyIO Ui Bbl- 0

epekpecTHas cebinka O 3armyLu-
TIOJTHEHUS OT/IAJOYHBIX IPOBEPOK BbI MOKETE BBI3BATD IPOLIC-  yay cm. pasaen 22.5.
aypy. Bo BpeMst pa3paboTKu OHA MOIJIA OBl BBITIOIHATh HECKOb-
KO ONEPAINI IIEPEJ] TEM, KAK YIIPABIEHUE BEPHETCA BBI3BIBAIOIIEN CTOPOHE. B MPOMBIII-
JIEHHOM KOJIE CJIOXKHYIO TIPOILEAYPY MOKHO 3AMEHUTD MPOLENYPOI-3aTIyIIKON, KOTO-
pas Ccpa3y BEPHET YIPABIEHUE WIM BBIIIOJHUT MEPE]], STUM MaPy OBICTPHIX ONEPAIINAL.
DTOT NOAXOJ JIUIIb HEMHOTI'O CHMZKAET MPOU3ZBOJUTENBHOCTD U SABJIAETCA OOJIEE OBICT-
PBIM PEIMEHUEM, YEM HATTUCAHUE COOCTBEHHOIO NMPENPOLECCOPA. XPAHUTE U OTIAL0U-
HYIO, U HTOTOBYIO BEPCUM IIPOLIEJYD, U BBI CMOXKETE OBICTPO MEPEKIIOYATHCA MEKTY HUMM.

Bel MOKETE HAYATH C METOAA, PA3PaOOTAHHOIO ISl IPOBEPKU MIEPEAAHHBIX €My YKA3a-
TENnen:

Mpumep METofa, HCTIONb3YHLLEro 0TNAA0YHYI0 3arnylKy (C++)

void DoSomething(
SOME_TYPE =pointer;

) |
// npoBepka nepefaHHbX ClAa napameTpos

I;STO CTPOKa BbI3bIBAET MpoLUeaypy Ana npoBepkn ykasatens.

CheckPointer( pointer );

Bo Bpems paspaborku npouenypa CheckPointer() 6yLeT BBIIOJHATD IIOJIHYIO IPOBEP-
Ky yKasaTess. DTo 6yAeT MEANEHHO, HO 3(P(EKTUBHO, HATIPUMED, TAK:
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Mpumep mMeToaa, NpoBepALOLLEro yKa3aTenu Bo Bpema pa3pabotku (C++)

9T0T MeToq NpoBepsieT M0G0 nepefanHblit emy ykasatenb. Bo Bpemst paspa6oTKu ee MOXHO UCMOMb-
30BaTh NS CTONbKUX MPOBEPOK, CKOSIbKO Bbl CMOXETE BbIAEPKATb.

void CheckPointer( void =pointer ) {
// BHMONHWTHL MPOBEPKY 1 — Hanmpumep, 4TO ykasaTenb He paBeH NULL
// BHMONHWTHL MPOBEPKY 2 — Hanpumep, 4TO KakoW-TO ero
// 0093aTeNbHblil NpuaHaK AeicTBUTENeH
// BHINOMHWTbL NPOBEpKY 3 — Hanpumep, 4TO 00/acTb,
// Ha KOTOpYI OH yKa3biBAaeT, He NoBpexaeHa

// BBIMONHWTH MPOBEPKY N-. . .

Korja Ko roToB K 3KCIIIyaTallMY, BAC, BO3MOXHO, HE YCTPOAT HAKIAZHBIC PACXOJBI,
CBSI3AHHBIE C TAKOI IPOBEPKOU yKazarTeseil. Torjga Bbl YAAAUTE NPEABIIYIIUI KO U
JI06aBBTE CIEAYIOMUN METO/:

Mpumep mMeToa, NPOBEPALOLLEro YKa3aTenu Bo Bpems akcnayatauum (C++)
I;STa npoueaypa cpasy e BO3BPALLALT YrpaBneHue.

void CheckPointer( void =pointer ) {
// HWKaKoro koja; NpocTO BO3BpAT YNpaBfeHNd

y

DTO OTHIO/Ib HE MCYEPIBIBAIONIHIT 0630 BCEX CIIOCOOOB VAAIEHHUA CPEACTB OTIA/IKIL
Ho ero f0mKHO 6BITh JOCTATOYHO, YTOOHBI MMOJATh BAM HCIO O TOM, YTO MOXET paso-
TATh B BAIIEH IIPOTPAMMHOM Cpe/ic.

8.7. [onga 3awWMTHOro NporpaMMupoBaHus
B NPOMbILUIEHHOW BEpPCUU

OIMH U3 MapaJlOKCOB 3aIUTHOTO MPOrPAMMHUPOBAHUA COCTOUT B TOM, YTO BO BPEMS
Pa3pabOTKU Bbl Obl XOTEIH, YTOOB! OIMUOKA ObUId 3AMETHOIL: JIy4dlle IIyCTh OHA HAaJ0e-
Jaer, yeM OyJeT CyleCTBOBATb PUCK €€ NPOonyCcTUuTh. HO BO BpeMs 3KCIUIydTALIUK BbI
Obl IPEAIIOYWIN, YTOOBI OIMIMOKA 6bLIA KAK MOXKHO 0OJIe€ HEHABSI3YMBOM, YTOOBI IIPO-
rpaMma MOIJIA JIETAHTHO MPOJOJLKUTD WIH IMPEKPATUTDL PA0bOoTYy. JJasee NepeunCaeHb
OCHOBHBIE IIPUHLMIIBI /I ONIPEAE/ICHUs, KAKUE MHCTPYMEHTHI 3aIUTHOI'O IIPOrPaM-
MHUPOBAHUS CJIEAYET OCTABUTDH B MPOMBIIUIEHHONH BEPCUHU, A KAKUE — YOPATb.

Ocmaeasme K00, KOmopsie npogepaem cyuecmeennsie omuoKy Peunre, Kakue
YaCTU MPOTPAMMBI MOI'YT COAEP)KATH CKPBITBIE OIMMOKH, 4 KaKue — HeT. CKaKeM, pas-
pa6aThIBAS JIEKTPOHHYIO TAOINILY, BBl MOXKETE CKPBIBATD OIMOKH, KACAIOMINEC OGHOB-
JIEHHUS 9KPaH4, TaK KaK B XY/IIEM CIy4ae 3TO NPHUBEJET K HENPABUIBHOMY U300pAKe-
HUIO. A BOT B BBIYHCIUTEIBHOM MOJY/IE CKPBITHIX OIHUOOK OBITh HE JOIKHO, IIOCKOJIb-
Ky TAKHM€ OIIMOKHM MOIYT IIPHUBECTH K HEBEPHBIM PACYETAM B JIEKTPOHHOM TAOIHIIE.
BOJIBIIMHCTBO IOIb30BATENEH PEAIOUTYT IOMYIUTBCS C HEKOPPEKTHBIM BBIBOIOM Ha
9KpaH, YEM C HENPABHIBHBIM PACYETOM HAJOI'OB M AYAUTOM HAIOTOBOM CITYXKOBL
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Yoanume xo0, npogepaiousuii ne3nauumenwvusvie omuoKu Eciu nociencTBys
OWMOKM JEHUCTBUTEIbHO HE3HAYNTE/IbHBI, YAAIUTE KOJ, KOTOPBII €€ npoBepsdeT. B Ha-
meM IPUMEPE Bbl MOIVIA OBl YAAIUTb KOJ, IIPOBEPAIOMNNI OOHOBICHUE 3KPAHA JIEKT-
POHHOM TA6ULBL [IpU 3TOM «yAAINTL> 3HAYUT HE (PU3UUECKU YOPATb KOJ, HO UCIIOJIb-
30BATh YIPABICHUE BEPCUAMU, IIEPEKIIOUATEIN IIPEKOMITUIATOPA WU JIPYIYIO TEXHO-
JIOTUIO Il KOMITUJIAILUY IPOTPAMMBL 6€3 3TOTO Koja. Ecn 3aHMMaeMoe MECTO HeCy-
ECTBEHHO, IPOBEPOYHBIN KOJ MOKHO OCTABUTDb, HO HACTPOUB JIJIsI HEHABA3YMBOI 34~
IIMCHU COOOIIEHUI B )KyPHAJI OIINOOK.

Yoanume x00, npusooawuii k npexpamenuto padoomst npozpammsr Kak 51 yxe
TOBOPWJI, €CIM HA CTAJUU PAa3pPabOTKU Ballld IPOrpaMMa OOHAPYKUBAET OMIMOKY, €€ Ha/JO
CAENATh MO3AMETHEE, YTOOBI €€ MOITIM UCHPABUTDL. YACTO HAWIYUIIUM ACUCTBUEM NIPU
BBIAIBJIEHUHN OMIMOKU OYJET MEYaTh JUATHOCTUUYECKOTO COODOIEHUA U TIPEKPAIIEHUE
PadOThL. ODTO MONE3HO JAXKE JIJIA HE3HAYUTEIBHBIX OMIMOOK.

Bo Bpems 3KCIUTyaTallUK MOIb30BATENAM HYKHA BO3MOKHOCTb COXPAHEHHS CBOEN pa-
6OTBI, IPEK/IC YEM MPOrpPaMMa PyXHET. M MO3TOMY OHH, BEPOSITHO, GYAYT COTTACHBI
TEPNETh HEOONBIINE OTKJIOHEHUS B OOMEH Ha IMOAJCPKAHUE PA6OTOCIOCOOHOCTU
MIPOrPAMMBI H4 JIOCTATOYHOE /ISl COXPAHEHUA BpeMA. [1ONb30BATENN HE IPUBETCTBY-
10T HUYETO, YTO MPUBOAUT K IOTEPE PE3YIBTATOB UX PabOTHl, HE3ABUCHUMO OT TOTO,
HACKOJIBKO 3TO MOMOT4€T OTMAJKE U B KOHIIE KOHIIOB YIYyYIId€T KAYECTBO MPOAYKTA.
Ecnm Bama nporpamMmma COJAEPKUT OTIAJOYHBIN KOJI, CHOCOOHBIA MPUBECTU K MOTEPE
JAHHBIX, YOEPUTE €TO M3 MPOMBIIITIEHHON BEPCUM.

Ocmagebme K00, KOMOPHLIL NO360AAEM AKKYPAMHO 3aéePpuiums pabomy npo-
2pammovr  ECiiv IpOrpaMma COAECPKUT OTIAJOYHBINA KOJI, OIPEIEISAIONNA TOTEHIIMAIEHO
¢aTanbHBIE OMNUOKH, OCTABBTE ETO — 3TO MO3BOJHUT 3JIETAHTHO 3aBEPUIMTL paboTy. Ha-
npuMep, B Mapcoxoze Pathfinder nu>xeHepbl HAMEPEHHO OCTABUJIM YACTh OTIa/I0YHO-
ro Koja. OmuoKa Iponu3solIa oce Toro, Kak Pathfinder cosepimn nocaaxy. C nomo-
IO OTIAIOYHBIX CPECTB, OCTABIEHHBIX B HEM, HHKEHEPDI U3 JTIAOOPATOPUN PEAKTUB-
HBIX JIBUTATEJICH CMOIVIM JUATHOCTUPOBATD IPOOJIEMY U 3AIPY3UTh UCIIPABJICHHBIN KO/,
B pesynsrare Pathfinder momHOCTBIO BBITIOIHWI CBOIO Muccuio (March, 1999).

Pezucmpupyiime omuoxu 014 omoena mexnuueckor noooepiucku O6ymanTe
BO3MOXHOCTB OCTABUTD OTJIAZIOYHBIE CPEACTBA B IPOMBIIIJIEHHOI BEPCHUH, HO U3BMEHUTD
X TIOBE/IEHHE Ha 60see MOoAXosmee. EC/IM BBl 3aIIOTHIIN BAIl KO YTBEPKACHUAMI,
MPEKPAIAIONIUMHU BBITIOJHEHUE MTPOTPAMMBI HA CTAIUN PA3PA6OTKH, HA CTATUHN IKC-
IUIyaTAllMM MOKHO HE YAQIATh UX COBCEM, 4 HACTPOUTH NPOLEAYPY YIBEPKACHUA Ha
3aM1Ch COOOMIEHUN B (paii.

Y6eoumecw, umo ocmaenennvie cooouenus 00 omuoxKax opyxcentoonsr Ecin
BbI OCTABJIICTE B IIPOI'PAMME BHYTPEHHHUE COOOIIECHMS 06 OMIMOKAX, IIPOBEPLIE, UTO OHU
JPYKECTBEHHBI K IOAb30BATENIO. [TONb30BaATEND OJHON U3 MOUX IEPBLIX IPOTPAMM
COOOIMIMIA MHE, YTO MOJIyYH/Ia COODOIEHUE, TJIacuBIIee: «Y T€Os HEPABUIbLHO BbljIEIIC-
Ha [aMsTh I YKa3aTess, Y4ePT BO3bMU!» K CYaCThIO /1711 MEHS, Y HEE OBLIO YyBCTBO IOMOPA.
OOmenpuHATHIM U 3(PPEKTUBHBIM TOAXOA0M SBJIACTCS YBEJOMJICHHUE IIOIb30BATENS O
«BHYTPEHHEH ONOKE» U BBIBOJ, T€IE(POHA U AIPECA JIEKTPOHHOU IIOYTHL, 110 KOTOPBIM
O HEU MOKHO COOOIIUTD.
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8.8. 3awwmTa OT 3aWMUTHOro NpPorpaMMupoBaHus

T, M36BITOK 3aMIUTHOI'O MPOrPAMMHUPOBAHKSA CAM II0 ce6e CO3/a-

AN0X0, HO CAUWKOM MHoro uo. T TIPOOJIEMBIL EC/IM BRI IPOBEPACTE JAAHHbIC, MEPEABACMbIC

Kil — 370 MPOGTO AOCTATOYHO. Yepes3 MapaMeTPhl, BO BCEX BO3MOKHBIX MECTAX U BCEMM BO3-

Mapx Teen ~ MOYKHBIMHU CITOCOGAMHM, BaIld MPOrpaMMa GY/ET CIIMIIKOM GOJTb-

MO U MEUIEHHON. Ele XyXe TO, 4TO JAOIOJHUTEIBHBIN KOJ,

HEOOXO/JUMBIN /U1 3AIUTHOIO MPOTPAMMUPOBAHUA, YBEIMIUBACT CIOKHOCTD. Hanu-

CAHHBIN B 3TUX LE/IAX KO/ HE JIMIICH HEAOCTATKOB, U BHI MOKETE HAXOAUTH NEPEKTHI B

KOJIE 3AIUTHOTO MPOIPAMMHUPOBAHMS, TAK K€ KAK M B OOBIMHOM KOJIE, OCOGEHHO €CIn

BBI JJOOAB/IACTE €O MUMOXO/O0M. [TogymManTe, riie Halo 3AIMUIATLCA, U COOTBETCTBCH-
HO PACCTABBTE MPUOPUTETHI 3AMUTHOIO IPOIPAMMHUPOBAHMSL

KOHTpONbHbIN CNUCOK: 3aLYMTHOE NPOrpaMMMpoBaHmne

O6wue
http://cc2e.com/0868 O PeanuzosaHa N B MeTOe 3aliuTa OT HEKOPPEKTHBIX BXOf-
HbIX AAHHbIX?

Q Wcnonb3yeTe nNu Bbl YTBEPXAEHVA ONS OOKYMEHTMPOBAHUS OOMYLUEHWIA, BKIO-
yas npep- 1M NOCTycnoBua?

Q Wcnonb3yTcs NU yTBEPXAEHUSA AN OKYMEHTMPOBAHMSA TOJIbKO TEX YC/IOBWUI,
KOTOpble HMKOrAa He AOJMKHbI MPOUCX0AUTL?

Q OnpefpeneHbl MU B apXUTEKTYPe WM BbICOKOYPOBHEBOM MPOEKTE CUCTEMbI TEX-
Honornn o6paboTKM OLLUMOOK?

0 VYKa3aHOo N1 B apXMTEKTYpe UNv BbICOKOYPOBHEBOM MPOEKTE CUCTEMBI, YeMy ByaeT
oThasaTbCs NpefnoyTeHve npu o6paboTke OLMOGOK: YCTONYMBOCTU WU KOPPEK-
THOCTU?

Q [MocTpoeHbl nn 6appukagbl 4N U3oAaUUM paspyLUMTENbHOro ahdekTa owmnboK
N YMeHbLUeHMs1 06beMa Kofa, 3aHATOro B 06padoTke Own6oK?

QO VYcTaHOBEHbI IV OTNAf0YHblE CPEACTBA TakMM 06pa3oM, YTO MX MOXHO aKTUBU-
3MpoBaTb U OeaKTMBMPOBATb 6€3 0CO6bIX NPo6nemM?

O XBaTaeT Nu 3aLIMTHOrO KOAa: He CIIMLIKOM MHOMO M He CIULIKOM Masno?

O Wcnonb3oBaHbl N TEXHOIOMMU HACTYyNaTeNbHOro MpPorpaMMMpoBaHus, 4TOObI
3aTPYAHWUTL MPOMYCK OLWMOOK Ha cTaamu paspaboTkm?

UcknroyeHus

Q OnpepeneH v B NPOeKTe CTaHAAPTMI0BAHHBIV NOAX0A K 06paboTKe UCKITIYEHNN?
QO PaccMOoTpeHbl N anbTepHaTMBbI UCMOSIb30BAHMIO UCKITHOYEHWIN?

0 O6pabatbiBaeTca v owmnbka N0 BO3MOXHOCTM JIOKANbHO WM reHepupyeTcs
HenokasnbHOe UCKMYeHne?

BO3MOXHbI I UCKIOYEHNS B KOHCTPYKTOPax M OeCTpykTopax?

[eHepupyOTCA M UCKIMIOYEHUS B METOAAX HA NMOAXOAALLMX YPOBHAX abCcTpakumm?
CopepXuT N Kaxnoe UCKIYEHNe BCe OTHOCALLMECA K HEMY UCXOOHbIE AaHHble?
CeobofeH nu Kop oT nycTbix 6nokoB catch? (Mnu, ecnu 6nok catch pencteu-
TebHO JOMNYCTUM, 3af0KYMEHTUPOBAHO N1 3TO?)

0O00OD
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Bonpocbl 6e3onacHocTH

Q [lencTBMTENLHO NN KOA, MPOBEPSIOLLNA HEKOPPEKTHbIE BXOAHbIE AaHHbIE, KOHT-
ponvpyeT MonbITKK nepenonHenus 6ydepa, BHegpeHna SQL- n HTML-kopa, ne-
penoniHeHns LenbiX YACen n Apyrux 3M0oHaMepeHHbIX OeWCTBUI?

O Bce nu ownbo4HbIe KOAbI BO3BpaTa NpoBepsTCca?

O Bce nm mcknoYeHns nepexeaTbiBaloTCA?

Q He copepxaT nun coobLleHns 06 omnbKax MHpopmaLmo, KoTopas MOXeT NOMOYb
3MOYMBILLIEHHNKY B3I0MaTtb CUCTEMY?

JononHuTenbHble pecypchbl

IIpocmoTpure ciaefyomue pecypesl MO 3alUTHOMY IIPOTrPaM-
MHPOBAHUIO. http://cc2e.com/0875

Be3onacHocTb

Howard, Michael, and LeBlanc David. Writing Secure Code, 2d ed. Redmond, WA: Microsoft
Press, 2003. ABTOPBI OOCYKAAIOT BAKHOCTD BOIIPOCA JIOBEPUSA KO BXOHBIM JJAHHBIM JIJIs
6€30IIACHOCTH CUCTEMBL. KHMIA OTKPBIBAECT I71432 HA TO, KAKUMH MHOT'OYHCJICHHBIMU
CIIOCOHAMU MOJKET OBITh HAPYLIEHA pab0Ta NPOrpamMmbl. HEKOTOPBIE U3 HUX CBS3AHBI
C MMPOEKTUPOBAHUEM, HO OOJIBIIMHCTBO — HET. KHHUTra OXBATHIBACT BECH /IUAIIA30H BOII-
POCOB O TPEOHOBAHUAX K CUCTEME, IPOCKTUPOBAHUH, KOJUPOBAHUN U TECTUPOBAHUU.

YT1BepxaeHus

Maguire, Steve. Writing Solid Code. Redmond, WA: Microsoft Press, 1993. I'masa 2 cozep-
JKUT OTJIMYHOE OOCYK/IEHHUE BOIIPOCOB TPUMEHEHUS YTBEPKACHNM, B TOM YUCJIE HECKOIb-
KO MHTEPECHBIX MPUMEPOB YTBEPKIECHUN U3 MHUPOKO U3BECTHBIX MPOJAYKTOB Microsoft.

Stroustrup, Bjarne. The C++ Programming Language, 3d ed. Reading, MA: Addison-Wesley,
1997. B paspgene 24.3.7.2 OnMCaHO HECKOJIBKO BAPUAHTOB PEAIU3ALIMU YTBEPKICHUN B
C++, BKJIIOYAs B3AMMOCBA3b YTBEPKACHUIT U MIPEJ- U NOCTYCAOBUIL.

Meyer, Bertrand. Object-Oriented Software Construction, 2d ed. New York, NY: Prentice Hall
PTR, 1997. DTa KHUTA COACPKUT HAUOO0IIEE MTOIHOE OOCYKICHUE IIPE]- U IIOCTYCIOBUI.

UcknroyeHuns

Meyer, Bertrand. Object-Oriented Software Construction, 2d ed. New York, NY: Prentice
Hall PTR, 1997. I'naa 12 cofepKUT NOJPOOHOE OOCYKAEHUE OOPAOOTKU UCKIIOYEHNN.

Stroustrup, Bjarne. The C++ Programming Language, 3d ed. Reading, MA: Addison-Wesley,
1997. B rnase 14 nofipo6HO 0O0CYXaeTCsl 06pabOTKA UCKII0UeHUI Ha C++. Paszen 14.11
COZIEP’KUT OTJIIMYHOE PE3IOME, COCTOSIIEE U3 21 COBETAa MO MCHOIB30BAHNIO UCKIIIOYC-
HUi B C++.

Meyers, Scott. More Effective C++: 35 New Ways to Improve Your Programs and Designs.
Reading, MA: Addison-Wesley, 1996. B temax 9—15 Omucansl pa3HOO6PA3HBIC HIOAHCHI
0 00pabOTKE UCKIIOUECHUN B C++,

Arnold, Ken, James Gosling, and David Holmes. The Java Programming Language, 3d
ed. Boston, MA: Addison-Wesley, 2000. I'maBa 8 copep:xut 00CyxaeHuEe OOPAOOTKU UC-
KIIOYEHUI HA Java.
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Bloch, Joshua. Effective Java Programming Language Guide. Boston, MA: Addison-Wesley,
2001. B Temax 39—-47 onucaHbl HIOAHCHI OOPAOOTKNA UCKIIOYEHHUN HA Java.

Foxall, James. Practical Standards for Microsoft Visual Basic NET. Redmond, WA: Microsoft
Press, 2003. B m1ase 10 onncana o6paboTka UCKIoYeHuit Ha Visual Basic.

Kno4yeBble MOMEHTbI

[TpOMBIIIJIEHHBIA KOJI IOJKEH 00pabaThIBATh OMIMOKK 60JI€€ M3OU[PEHHO, YEM 10
HPUHIUITY «MyCOP Ha BXOJIE — MYyCOP Ha BBIXOJIC».

C NOMOMIBIO TEXHOIOTUU 3AIUTHOIO TPOTPAMMUPOBAHUS OMUOKU JIETY€ HAXO/IUTD,
JICTYC HUCIIPABJIATH, 1 OHU HAHOCAT MCHBIIC BPCAA IMTPOMBIIIICHHOMY KOJY.
VTBEpKAEHHUSA MO3BOJAIOT OOHAPYKUTh OMMUOKK HA PaHHEN CTAJUU, OCOOEHHO B
OONBIINX CUCTEMAX, CUCTEMAX IMOBBIMNIEHHON HAEKHOCTU U B CUCTEMAX C YaCTO
HM3MEHAEMBIM KOJIOM.

Bpi60p crnoco6a 06pabOTKH HEKOPPEKTHBIX BXOJHBIX JAHHBIX — 3TO KJIIOYEBOEC
pelenne 06paboOTKU OMMUOOK, IPUHUMAEMOE HA 3TANE BEICOKOYPOBHEBOTO MPOEK-
TUPOBAHUL.

HckmodeHns NpeoCTaBIAgI0T BO3MOKHOCTh O6PA0OTKH OMUOOK B U3MEPEHUH,
OTJIMYHOM OT HOPMAJILHOTO XO/d aIrOPUTMA. ECITM OHU UCIOJIB3YIOTCA C OCTOPOXK-
HOCTBIO, TO SIBJIAIOTCA BAKHBIM JJOIIOJHEHUEM B UHTEJIEKTYAIbBHOM MHCTPYMEHTANb-
HOM Ha00pe MpOorpaMMHUCTa. [IpUMEHATh UX CJIEAYET MTOCIE CPABHEHUSA C IPYTUMHU
TEXHOJIOTUAMH OO6PAOOTKHA OUIHUOOK.

OrpaHuyeHus, NIPUMEHIECMBIE K IIPOMBIIUICHHON BEPCUN CUCTEMBL, HE O0S3aTENb-
HO JIOJDKHBI OTHOCHUTBCSA U KO BPEMEHHU Pa3paboTKH. [10Ib3yACh 3TUM IPEUMYITE-
CTBOM, Bbl MOXKETE JAOOAB/IATH B OTAALOYHYIO BEPCUIO JTIOO0H KO/, IOMOTAIOMIUI
OBICTPO BBIABIIATDH OIIUOKU.
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C NCeBOOKOAOM

CopepxaHue

http://cc2e.com/0936
B O.1. DTansl CO3MaHUSI KIACCOB U METO/IOB

B 9.2, IlceBokop st mpodu
B 9.3. KoHCTpyupoBaHUE Ipoueayp ¢ ucnonabzosanuem II111
B 94. AnsrepHartussl [TITIT

CBs3aHHble TeMbl

B Co3jlaHue BBICOKOKAYECTBEHHBIX KIACCOB: I71aBa O

B XapaKTEPUCTHUKU BBICOKOKAUYECTBEHHBIX METO/IOB: I1aBa 7
B [IpOoEKTUPOBAHUE NPU KOHCTPYUPOBAHUM: IJIABA 5

B Crwib KOMMEHTHPOBAHUA: I71aBa 32

Bcro aTy KHUTY MOJKHO PaCCMATPUBATDL KAK IMOJPOOHOE OIMMCAHUE IIPOIIECCA TPOTPAM-
MHPOBAHUSA, B PE3YJIBTATE KOTOPOTIO CO3/1AI0TCA KJIACChI U METOABI, U B JJAHHOH ITIdBE
3TAIBI ATOTO MPOIECCA PACCMATPUBAIOTCA BO BCEX JAETANAX. 37E€Ch OIMCHIBAETCA «IIPO-
IPAMMHPOBAHHE B MAJTOM» — KOHKPETHBIE IIATH MOCTPOEHUSA OTAETBHBIX KIACCOB U
COCTABJIAIOIMNAX UX METOJOB, IIAI'M, HEU3OEKHBIE B IIPOEKTE JIOOOTO pazMepa. B aTon
IVIABE TAKKE PACCMOTPEH MPOILECC MPOIPAMMHUPOBAHUA C ncesgokonom (IIMI1, Pseu-
docode Programming Process), yMEHbIIAOMUI OOBEM PAOOTHL 110 IIPOCKTHPOBAHUIO
1 TOKYMEHTHPOBAHUIO U YIyYMIAIOIMHUHA Ka4eCTBO M MEPBOTO, U BTOPOTO.

Ec/1 BbI OIIBITHBIN IPOIPAMMUCT, MOKETE MPOITYCTUTD JTY IIABY, HO B3IJIIHUTE HA 0030pD
TANOB U MPOCMOTPUTE COBETHI IO KOHCTPYUPOBAHUIO METOJOB € momoinsio I B
pasaene 9.3. HeKOTOpBIE€ TPOTPAMMUCTBI IPUMEHAIOT OIHUCBIBAEMBIN ITPOLIECC HA MOJ-
HYIO, IIOCKOJIBKY OH IIPUHOCUT OOJIBIIYIO BBII'OJY.

TITIIT — 3TO HE EAMHCTBEHHAA NIPOLEAYPA CO3/IAHMS KIIACCOB U METOJOB. B pasnene 9.4
ONMCAHBl HAUOO0JIEE TOMY/IIPHBIC AIBTEPHATUBHBIE ITOAXO/bL, BKIIOYAS Pa3pabOoTKy C
U3HAYAJIbHBIMU TECTAMHU U IIPOCKTUPOBAHUE 10 KOHTPAKTY.
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9.1. Jtanbl co34aHUsa KnaccoB U MeToa0B

K KOHCTPYHPOBAHUIO KJIACCOB MOKHO MOJXOJUTD MTO-PA3HOMY, HO OOBIYHO 3TO UTEPA-
TUBHBIA IIPOIIECC CO3/IAHUA OOIIEN CTPYKTYPBI KJIACCA, CO3/IaHUE CITUCKA ETO METOJOB,
HX KOHCTPYMPOBAHHUE U MPOBEPKA KIACCA KAK €AUHOrO 1enoro. Co3aaHue Kacca Mo-
JKET OBITh 3aIIyTAHHBIM IIPOLIECCOM (PUC. 9-1), IOCKOJIBKY IPOEKTUPOBAHUE KAK TAKO-
BOE — TOXKE IPOIIECC 3ANMYTAHHBIN (IPUYMHBI ONTMCAHBL B paszgene 5.1).

Hasano

Co3spaHue
061LLelt CTPYKTYPbI
Knacca

OueHka
1 TECTUPOBaHME
BCEro Knacca

KoHcTpymposatue
npouenyp
Knacca

3aBepLueHne

Puc. 9-1. Jemanu KOHCMPYUPOBAHUA KAACCO8 MOV DAIMUMANTIBCA,
HO 00bIYHO NOPAOOK Oelicmeuti marxoti

OT1anbl co3paHug Knacca

Huxe TIEPCYNCICHBI OCHOBHBIC 3TAIIbl CO3IAHUA KIACCA.

Co3zoanue o6uwert cmpyxmypuot Knacca IIPOCKTUPOBAHUE KJIACCA CBI3aHO C MHO-
JKECTBOM OTZEJIBHBIX BOIIPOCOB. ONpeenuTe (PYHKIIUU KIACC4, «CEKPETBI», CKPBITHIE B
HEM U TOYHBIN YPOBEHDb A06CTPAKIIMHU, IPEJOCTABIACMBIN HHTEPQEcoM Kiacca. Onpe-
JIENIUTE, HACTIEYETCA JIK KJIACC OT JIPYTOTO KIACCa U MOTYT JIU APYTHUE KJIACCHI HACIENO-
BaTbCA OT HETO. ONpPENENTUTE OCHOBHBIE OTKPBITHIE METO/BI KJIACCA MU CIIPOEKTUPYHATE
BCE HETPUBUATIbHBIE CTPYKTYPBI JAHHBIX, UCIIOJIBb3yeMbIE UM. IIPOUIUTECH IO BCEM 3TUM
ITYHKTAM CTOJIBKO Pa3, CKOJBKO HEOOXOAUMO JUIA CO3/AHHUA YETKOM CTPYKTYPHI KIACCd.
OTH U MHOI'ME JPYrUe BOIPOCH IOAPOGHO OOCYKIAAIOTCS B ITaBe O.

Koucmpyupoeanue écex memooos rkiacca ONPEEIUB HA IEPBOM 3TANE OCHOB-
HbIC (DYHKIINH KJIACCA, TEPEXOUTE K KOHCTPYUPOBAHUIO KAKAOTO OTJEIBHOTO METO-
Ja. IIpyu KOHCTPYMPOBAHUU OTJEIbHBIX METOJOB OOBIYHO BBIACHACTCS IOTPEOHOCTD B
JIOTIOTHUTENBHBIX METO/IaX (KaK 60Jee HU3KOIO, TAK U 60Jiee BBICOKOTO YPOBHSA), U
BOIIPOCHI, BOBHUKAIONHE ITPH UX CO3/JAHUH, IIPUBOJIAT K HEOOXOJUMOCTH IIEPECMOTPA
o0mIel CTPYKTYPhl KJIACCA.

Ouenkxa u mecmupoganue écezo xnacca OOBMHO KUK/ MCTO TECTUPYCTCS IIPH
ero cozaanuu. [10CIe TOro KaK KIace B IIEIOM CTAHOBUTCS PAGOTOCIIOCOGHBIM, IO HYKHO
MEPECMOTPETh U MPOTECTUPOBATh KAK €IMHOE I[EI0E /IS BBIABICHHUS TEX MPOOIEM,
KOTOPBIE HEBO3MOKHO OTIPEICTUTh HA YPOBHE OTAETBHBIX METOJIOB.
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OTanbl NOCTPOEHUa MeToAa

MHOTrH€E METO/IA KJIACCA, TAKUE KAK AKCECCOPBI MM MHTEPQEICHI K PYTUM KJIACCAM, MOTYT
OBITh IPOCTBIMUA U MOHATHBIMU /I peannu3aniuu. Peannzanus 1pyrux OyjeT CJIOXKHEE,
U U UX CO374aHMs TPEOYETCsl CUCTEMATUYECKUU 110/1X0/l. OCHOBHBIE AEHCTBUS 11O CO-
30AHUIO METO/JAa — MPOCKTUPOBAHUE, IIPOBEPKA CTPYKTYPHL, KOJUPOBAHUE U IIPOBEPKA
KO/1a — OOBIYHO BBIIOJHAIOTCH B TAKOH IOCJIEIOBATEABHOCTH (pUC. 9-2):

Hadano

l

Mposepka
CTPYKTYpbI

lpoekTuposaxue
MEeTOAA

Ipu HeobxoAMMOCTH
noBTOPUTb

MNepecmoTp
11 TECTUPOBaHNE
Koaa

Kogvposatue
meToAa

3aBepLueHne

Puc. 9-2. OcrosHble 0elicmBUs N0 CO30AHUIO Memood

CHernuaaucTsl pa3paboTaiu MHOXKECTBO MOIXO/IOB K CO3[JAHUIO METO/IOB, HO MO JIfO-
GUMBIN — IIPOIIECC MPOIPAMMHUPOBAHUS C TICEBJOKOJIOM — OIHCAH B CJIC/YIOMIEM Pa3-
Jee.

9.2. T[lcespgokop anga npodum

IIceBaOKO/IOM HA3bIBAIOT HE(POPMAIbHYIO HOTAIUIO HA €CTECTBEHHOM SA3BIKE, OIUCHI-
BAIOLIYIO PabOTy AITOPUTMA, METO/IA, KJIACCA WIH NIPOTrpaMMbl. «[Ipo1iecc nporpamMmmu-
POBAaHUA C NCEBAOKOJOM» OTHOCHUTCH K KOHKPETHOM METOJUKE MPUMEHEHUS IICEB/IO-
Koz 1 3PPEKTUBHOI'O CO3/IaHUA KO/Id METO/IOB.

TTOCKOJIBKY IICEBAOKOA HAIIOMUHAET €CTECTBEHHBIN A3bIK, PA3YMHO IIPEAIIONIOKUTD, YTO

o062 nepedpasupoBKa BAIIUX MbBIC/IEH, BBIIIOJHEHHAA HA HEM, OyAeT UMETb OJ1HA-

KOBBII 3(dexT. Ha npakTuke Xe Bl OOHAPYKUTE, UTO HEKOTOPBIE CTHU/IN MCEBJOKO/IA

HPEANIOYTUTE/IbHEN IPYIUX.

B [IpumenanTe pOPMYJIUPOBKH, B TOYHOCTH OIMCHIBAIONINUE OTAENbHBIE JENCTBUA.

B l36eraiiTe CMHTAKCUYECKUX 3JIEMEHTOB A3BIKOB IIPOrPAMMHPOBAHUA. [1CEBIOKOZ
IIO3BOJIICT IPOEKTUPOBATh HA HECKOIBKO OOJIEE BBICOKOM YPOBHE, ueM Koj. IIpu-
MEHSSI KOHCTPYKIIUU SI3bIKA IIPOIPAMMHUPOBAHUS, BBl MBICIUTE HA 60JICE HU3KOM
YPOBHE U TEPSAETE NPEUMYIIECTBA MPOEKTHPOBAHUA HA BHICOKOM YPOBHE, 3arpyKas
cebs HCHY>XHBIMU CHMHTAKCUYCCKUMU OTPAHNUYCHUSIMU.
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B JIumure IICEBAOKOJ HA YPOBHE HaMepeHUM. ONUChIBANTE

HSX KOMMEHTUpOBaHMA oM. mog-  HA3HAYCHME MO/XO/A, 4 HE TO, KAK TOT MOJXO/] Hy)KHO Peau-
pasgen «Bugbl koMMeHTapues»  30BATb HA BBIOPAHHOM SI3BIKE NMPOIPAMMHPOBAHMUAL

paspena 32.4. B [IMmMTe ICEBA0KO/ Ha IOCTATOUHO HU3KOM YPOBHE, TAK 4TO-

b1 KOJT U3 HETO TEHEPUPOBAICA TIPAKTHICCKH aBTOMATHYCCK.
EC/IH TICEBJIOKO]l HATIMCAH HA CJIMIIKOM BBICOKOM YPOBHE, MOTYT BO3HUKHYTD TIPO-
6IEMBI KOAMPOBAHMA. JIeTATU3UPYITE TICEBIOKO/ IO TEX TOp, TOKA BAM HE MOKa-
JKETCSI, YTO IPOIIe 6bUIO Obl HAIIUCATD KOJL.!

Hammcas 1CEeBAOKO, BBl OKPY/KAETE €TI0 KOZIOM, 2 IICEBOKO IIPEBPAIIACTE B KOMMCH-
TAPUM IPOTPAMMBL ECJIM BBl PYKOBOJCTBYETECH MEPEYUCIEHHBIMUA MPABUIIAMU CO3/1a-
HHS TICEBJJOKO/IA, KOMMEHTAPHHU B BAIIEIH IMPOTPAMMe OYAYT IMOTHBIMUA U SCHBIMH.

Bor nmpumep NCEBJOKOAA, B KOTOPOM HAPYIICHBI MIPAKTUYECKH BCE IIEPCYUCICHHBIC
paBuIa:

ﬁ Mpumep nnoxoro ncesaokoaa

YBENMYUTb HOMEP pecypca Ha 1

BbOENINTE CTPYKTYpy dlg nocpenctsoMm malloc
ecnn malloc() Bosspauwaer NULL BepHyTb 1
Bb3BaTb OSrsrc_init ang wHuumanu3aumm pecypca
*hRsrcPtr = HoMep pecypca

BepHyTb 0

Kakne HaMepeHHs ONMCBIBAET 3TOT GJIOK IICEBJOKO/A? TPYAHO CKa3aTh, IOCKOJIbKY
HAIIMCaH OH IJIOXO. DTOT TAK HA3BIBAEMBINA ICEBAOKO/ MJIOX MOTOMY, UTO BKJIIOYAET
KOHKDPETHUKY LIEJIEBOI'O A3bIKA MPOTIPAMMUPOBAHUA: "hHRSrcPir (ONNMCAHUE yKA3ATEN,
crienudpuyHoe s sa3bika C) u malloc() (byHkus C). DTOT GJIOK IICEBIOKO/A TTOKA3bI-
BAET, KaK OY/I€T HAMCAH KOJI, 4 HE OMMCBIBAET €TO Ha3HaueHue. OH BAAETCA B U3JINII-
HHUE NOJPOOHOCTH: BEPHET 1 npoueaypa / unn 0. ECim noCMOTPETh, MOXHO JIU TIpe-
BPATUTB 3TOT ICEBJOKO/l B HOPMAIbHBIE KOMMEHTAPHUH, BUHO, UYTO TOJIKY OT HETO MAJIO.

A BOT OIMCAHUE TEX K€ JEUCTBUI HA TOPA3JAO0 JYUIIEM IICEBAOKOJIE:

Mpumep XopoLero ncesfokoaa

OTcnexmBaTb TeKyllee 4YMCNO MCMONb3YEeMbX PecypcoB
Ecnn popyron pecypc [oCTyneH
BuinennTb CTPYKTYpPYy NS OManoroBOro OkHa
Ecnu cTpykTypa Ang AManoroBOro OkKHa MOXeT ObTb BbaeneHa
Y4eCTb, 4TO WMCNONb3YETCH elle OAMH pPecypec
HnumannsnpoBaThb pecype
XpaHWTb HOMEP pecypca B Bbi3bBANWEN MPOrpaMme
KoHew «ecnu»
Korel, «ecnu»
BepHyTb true, ecnu HoOBbI pecypc Obn co3daH; MHade BepHyTb false

1K COXKAJICHUIO, 9TU COBECTHI XOPOMIO MPHUMEHUMBI JIMIIb JUIA IICEBAOKOAA HaA AHIJIMHACKOM S3BIKE WU
JUISL CJIY9a€B MCIIOJIb30BAHUA SK30TUYCCKUX A3BIKOB IIPOI'PAMMMUPOBAHMS C KOHCTPYKIIUAMM, OCHO-
BAHHBIMU HAa €CTECTBCHHOM SA3BIKE, OTJIMYHOM OT AHIVIMHCKOI'O. — prvz nepeas.
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DTOT NCEBJOKOJ, JIYUIIE NPEABIIYIIETO, TAK KaK MOJTHOCTBIO HAMMCAH HA €CTECTBEHHOM
A3BIKE M HE UCHOJB3YET CHEIU(PUUECKUX KOHCTPYKIIUH 11EIEBOIO A3bIKA IPOTrPAMMU-
poBaHus. B mepBoM mpumepe ICeBJoKO]] MOICKAT peanusannuu Tonbpko Ha C. Bo BTO-
POM K€ TICEBJJOKO/] HE HAKIAIbIBAET OTPAHUYEHUIT HA UCTIONb3YEMBIH SA3BIK. BTOPOIT 610K
TAKOKE HAIMCAH HA YPOBHE OMUCAHUSA HaMepeHNH. O 4yeM pedb BO BTOPOM 6s10ke? Ha-
BEPHOE, 3TO JIETYE MOHATh, YEM B IIEPBOM OJIOKE.

XoTs BTOPOI 6JIOK HAIIMCAH HA MOHATHOM €CTECTBEHHOM SA3BIKE, OH JIOCTATOYHO TO-
YEH U MO/IPOOEH, YTOOI GBITH OCHOBOM IPOrpaMMbl. KOria npeuiosKeH s 3TOro 1ces-
JOKO/IA OYIyT IPEOGPA30BAHBI B KOMMEHTAPHH, OHH CTAHYT XOPOIINM IIOSICHEHUEM Ha-
3HAYEHUS KOJIA.

BoT BBITOAIBI, KOTOPBIE BBI MTOJYYUTE, IPUMEHAA TAKOU CTHUJIb IICEBAOKO/A.

B TICEeBIOKO/ YIPOUIAET IEPECMOTP KOHCTPYKILIMK — BAM HE IIOTPEOYETCS BHUKATD B
MCXOIHBIN KOJI.

B [IceBoOKOA NOAEPKUBACT UEIO UTEPATUBHOI'O YCOBEPUIEHCTBOBAHNA. Bpl HAUMHAETE
C BBICOKOYPOBHEBOU KOHCTPYKIIUH, YTOUHSETE €€ IO IICEBJOKO/IA, KOTOPBIA B CBOIO
ouepeb IPe0OpPa3yeTe B UCXOJHBIN KO, Takoe IIOC/IeJOBATEIBHOE YCOBEPIIEHCTBO-
BaHME, OCYLIECTBIAEMOE 1Al 3a MIAroM, MO3BOIAET MPOBEPATH CBOU MIPOECKTHBIE
pemeHus o Mepe rnepexo/ia Ha 60jiee HU3KUE YPOBHU. B pesynsrare Bbl OO6HAPY-
JKUBAETE BBICOKOYPOBHEBBIC OIIMOKH HA CAMOM BEPXHEM YPOBHE, CPEJHEYPOBHE-
BbI€ — HA CPEAHEM, 4 HU3KOYPOBHEBBIE — HA CAMOM HIKHEM, IIPEXKAE YEM OHU
CO3/1aJyT MPOOIEMBI.

B JIceBOOKOA YIPOIAET BHECEHUE U3MEHEHUM. YTO mpouie:

HCIIPABUTD JIMHUIO HA YEPTEKEC NI CHCCTHU CTCHY U C/ABH-
HYTb €€ Ha METP B CTOPOHY? B IpOrpaMmMupoBaHum 3Pp@Pexr
HE CTOJIb APAMATUYEH B IIAHE (DU3NYECKUX YCHIIMIL, HO UIEs
T4 JK€: HECKOJIBKO CTPOK IICEBJOKO/A JIEI'Y€ UCIIPABUTD, YEM

TononnutensHble ceepenus O npe-
VIMYLLECTBAX BHECEHNS N3MEHEHNS
Ha HauMeHee 3HaYMMbIX CTaguUsX
CM. KHUry uam poysa «High Out-
put Management» (Grove, 1983).

crpanuny koga. OxHa U3 OCHOB YCIIEXA IMIPOEKTA — OTIIOBUTH

OIIUOKY HA «HAUMEHEE 3HAUYMMOM CTA/IMN», KOIJA Ul €€ UCIIPABICHUS TPEOYETCs
MMHUMYM yCWIMI. [TOMCK OMMOKKU HA CTAJUM IICEBJOKOAA TPEOYET ropas3io MEHb-
L€ 34TPAT, YEM IIOCJIE MOJTHOI'O KOAUPOBAHUA, TECTUPOBAHUA U OTIAJKU, TAK YTO
€CTh 9KOHOMUYECKHUH CTUMYJI OOHAPYKHUTH OIIUOKY KaK MOKHO PaHBbIIIE.

B [IceBoOKOJ YIIPOIAET KOMMEHTHPOBAHUE NIPOIPAMM. B TUIHNYHOI CUTYallUHU BB
CHA4YaIad UIIETE KOJ, 4 3aTeM Jo0asisgere KomMeHTapuu. B IIIIIT npemioxenus
IICEBJIOKO/A CTAHOBATCA KOMMEHTAPUAMU, TAK YTO HA CAMOM JIeJI€ UX IPOIIE OCTA-
BUTD, YEM YIAIUTh.

B TIceBaoKOA CONPOBOXKIATD IIPOIIE, YEM APYI'HE BU/IbI IIPOEKTHOM JOKYMEHTALUM. [Tpu
JPYIUX MOAXO/AX MPOEKTHAA JJOKYMEHTAIIUA OTJENEHA OT KOJJd, U BHECEHUE B HEE
U3MEHEHUN NTOPOXJAeT HecoOoTBeTCTBHE. B ITIIIT nNpeiioxkenns CeBA0KO/a CTAaHO-
BATCA KOMMEHTAPHUAMHU IPOTPAMMBL. BHOCSH U3MEHEHHA B KOMMEHTAPUH, Bbl, TAKUM
00pa30M, NO/IEPKUBACTE B KOPPEKTHOM COCTOSIHUH MPOEKTHYIO JIOKYMEHTAIHIO.

ITceBJOKO], KAK MHCTPYMEHT IIPOEKTUPOBAHUS TPYJHO IIEPEOLCHUTD. Mccie-
JIOBAHMS IIOKA3AIN, YTO IPOIPAMMUCTHI IPEAIIOYUTAIOT IICEBJIOKO/ 34 €I'O BO3-
MO’KHOCTH YIIPOWATh CO3JAdHUE IPOTPAMMHBIX KOHCTPYKILMI, IOMOIIb B
OIIPE/IE/IEHUN HEKOPPEKTHBIX IPOEKTHBIX PEIICHUM, IPOCTOTY JOKYMEHTUPOBAHUS U
BHeceHuA naMmenenuil (Ramsey, Atwood, and Van Doren, 1983). [IceBRoKO], — HE €IUH-

O

W
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CTBEHHBIM MHCTPYMEHT JAETAABHOIO NPOCKTUPOBAHMSA, HO Hapaay ¢ ITIIT — mose3nasn
BELb B MHCTPYMEHTApUM Iporpammucta. [Tonpobyire ero B gene. B cregyomem pas-
JIesie g PACCKAXKY KakK.

9.3. KoHcTpyupoBaHue MeTOAOB
¢ ucnonb3osaHuem MMM

B aTOM pazzene OnucaHpl ATANbl KOHCTPYUPOBAHUS METO/IOB, 4 UMEHHO:
B [IPOCKTHUPOBAHUE METO/Z;

KO/INPOBAHUE METO/Id;

MIPOBEPKA KO/,

HABE/ICHUE TJISTHIIZ,

IOBTOPEHUE NPEBYIIUX AI0OB IIPU HEOOXOAUMOCTH.

MpoekTupoBaHue metopaa

Onpenenns COCTAB METOLOB KJIACCA, IPUCTYIIANTE K UX IIPOECK-
MepekpectHas ccbinka O apyrux
acnekTax npoekTMposanks ¢y,  TAPOBAHHMIO. JonycTuM, Bbl XOTHUTE HAIIUCATb METOJ BBIBOAA
rmasbl ¢ 5 no 8. coob1eHuss 00 OMUOKE, OCHOBAHHOTO HA KOJI€E OIMHUOKH, U Ha-
3BAJIM 3TOT MeTOJ, ReportErrorMessage(). Bor nedopmanpHas
crenuduranus ReportErrorMessage():

ReportErrorMessage() NIPUHUMAET B KAYECTBE BXO/JHOI'O MMAPAMETPA KOJ| OIUOKU U
BBIBOIUT COOOIIEHUE OO OMIMUOKE, COOTBETCTBYIOIIEE ITOMY KO/y. OH OTBEUYAET 32
0OpabOTKY HEAOINYCTUMBIX KOJOB. EC/IM Mporpamma MHTEPAKTUBHALA, ReporiError-
Message() BBIBOJIUT COOOIIIEHUE IOJb30BATENIO. ECiM OHA paboTaeT B PEXUME KO-
MAaH/IHOH CTPOKHU, ReporiErrorMessage() 3aHOCUT coobieHue B (par. ITocie BbIBO-
Ja coobueHus ReportErrorMessage() BO3BPALAET 3HAYCHUE CTATYCA, YKA3bIBAIOLIEE,
YCIIEUIHO JIX OH 34BEPIIUIICS.

DTOT METO/L HCIIOJIB3YETCA B KAUCCTBC IIPHUMEPA BO BCEM TJIaBE, 4 B OCTABIICHUCH YACTH
9TOI'0 PaA3aciaa OMMMUCBIBACTCSA €ro IMPOCKTUPOBAHUE.

MlepeKpeCTHas ChinKa O Mpoep- IIposepra npet)eapuumeﬂbubzx yf:ﬂoeuu ITpexae 4em 4uTo-
Ke NDEIBAPHTENIbHbIX YCTOBUA CM. 60 JENnaTh C CaMOM MPOLENYPOH, YOEAUTECh, YTO (PYHKLIUU
rmasbl 3 1 4. METO/]A YETKO OIIPEAECICHBl U COOTBETCTBYIOT OOLIUM IIPOEKT-
HBIM PCHICHUSM.
Onpedeaume 3aoauy, peuwaemyo memooom CEHOpMyIUPYUTE 32/1a4y, PELUIAEMYIO
METO/IOM HACTOJIBKO JICTAIbHO, YTOOBI MOKHO ObUIO IIEPEXOJUTD CO3/IaHUIO MeTogA. Ecin
IIPOEKT BBICOKOT'O YPOBHS JJOCTATOYHO IIOAPOOEH, 3Ta paboTra yxe ciaeilaHa. [Ipoekr
BEPXHETO YPOBHA JOJDKEH COAEPKATD 11O KPANHEN MEPE:
B uH(OOPMALUIO, CKPLIBAEMYIO METOAOM;
B BXO/IHBIC IAHHBIC;
B BLIXOJHBLIE JAHHBIE;
B [IPEAyCIOBHUSA, KOTOPBIE I'APAaHTUPOBAHHO JIOJLKHBI COOMIONATD-
€Sl JIO BBI3OBA METOJA (BXOJHBIE 3HAYEHUA HAXOMAATCA B 34/JaH-
HOM JINAITa30HE, TOTOKH MHULTUAIU3UPOBAHEL, (DAIBI OTKPBITHI
WM 3aKPBITEL, 6y(EPHI 3aTIOJHEHBI UM OYHUIIEHBI U T. [1.);

MepekpecTtHan cebinka O npef-
NoCTYCNOBUAX CM. pasgen 8.2.
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B IIOCTYCJIOBHS, KOTOPBIE T'APAHTUPOBAHHO JIO/LKHBI COOMIOAATBCS, IPEXKIE YEM Me-
TOJ| BEPDHET YIIPABJIEHUE BBI3BIBAIOMIEH ITPOrpaMMe (BBIXO/IHBIE 3HAYEHUS HAXO/AT-
¢Sl B 31/IaHHOM JIMAITa30HE, TOTOKHU MHHUITUATN3NPOBAHEI, (DAMIBI OTKPBITHL WIH 3a-
KPBITBI, Gy(Eph! 32AMOJHECHBI WIX OYHUIEHBI U T. 11.).

BoT Kak 3TO BBUTIAAUT U1d MeToaa ReportErrorMessage():

B METOJ CKPBIBAET TEKCT COOOMEHNA U TEKYIUI METOZ OOPA60OTKN (MHTEPAKTUBHBIN
WIN KOMaH/JHOU CTPOKN);

B BBHIIOJIHEHHE KAKUX-TMOO NPENYCIOBUI HE TPEOYETCH;

BXOJHBIMU JAHHBIMU SABJ/ISICTCSA KO OH_II/I6KI/I;

B BBIXOJIHBIC JJAHHBIC JIBYX BU/IOB: COOOIIEHUE OO OMUOKE M CTATYC, BO3BPAIAEMBbII
ReportErrorMessage() BbI3BIBAIOUIECH IIPOIPAMME;

H BO3BPANIAEMBIN CTATYC JIOJDKEH MIPUHUMATD OJHO M3 JABYX 3HAYEHUM: Success Win

Failure.

Ha3seanue memooa Bonpoc UMEHOBAHUA METO/A KAKETCA
TPUBUAJIBHBIM, HO XOPOIIE€E HA3BAHUE — IPHU3HAK BBICOKOT'O
CTWIA NIPOT'PAMMHUPOBAHUA U JIEJIO 3TO HENPOCTOE. Booob1IE Me-
TOZ, JOJDKEH UMETDh MOHATHOE, HEIBYCMBICJIEHHOE UM, 3aTPYJHEHUS B BBIOOPE UMEHU
METOJA MOTYT CBUJIETEILCTBOBATL O TOM, YTO €TI0 HA3HAYEHHUE HE COBCEM MOHATHO. He-
ACHOE, HEBBIPA3ZUTENBHOE UM METOJA CPOJHU MPEJBBIOOPHBIM OOEIMIAHUAM MOTUTHKOB.
Bpoze 6B 0 4EM-TO OHO TOBOPUT, HO €CIIN 3aJyMAThCsl — HEMOHATHO O 4eM. ECIu MOX-
HO JIaTh METO/Y 60JIEE ACHOE UMS, CIENANTE 3TO. EC/IN HEBBIPA3ZUTENBHOE UMSI — PE3YNIBTAT
HEACHBIX MIPOEKTHBIX PEIIEHUI, BEDHUTECh K HUM U U3MEHUTE UX.

B namem npumepe ReporiErrorMessage() — BIOJIHE HEJBYCMBICIEHHOE UMs1. XOPOIIIEE UM

Pewmume, Kax mecmuposams memoo B riporecce Hanmca-

MepekpectHas cebinka 06 MMEHO-
BaHWW METOA0B CM. pasgen 7.3.

HUA METOJIA IYMAKTE O TOM, KaK Bbl OYIETE €0 TECTUPOBATH. DTO
IIPUHECET IOJIb3Y BAM IIPHU GIOYHOM TECTUPOBAHHH U TECTU-
POBIIUKAM, IIPOBOAAIIUM HE3ABUCUMOE TECTHUPOBAHHUE,

B namem npumepe BXOAHBIE JAHHBIC IIPOCTHL, TAK YTO MOXKHO

HononuutenbHoie csepedus O
pa3nn4HbIX NOAXOAAX K KOHCTPY-
MPOBAHNIO, OPUEHTUPOBAHHBIX HA
npesBapuTeNbHOe Hanucaxue Te-
CTOB CM. KHury «Test-Driven De-
velopment: By Example» (Beck,

IUIAHUPOBATD TECTUPOBAHUE ReportErrorMessage() cO BCeMU 2003)
AOIIYCTUMBIMHU KOJAMU OIMMNOOK U Pa3MMYIHBIMHY HCBCPHBIMU
KOJJAMH.

Hccnedyiime (pynKyuonaissHOCms, nPedoCmasiiemyto CIandapmusing ouo-
auomexamu OCHOBHAS BO3MOXHOCTD YJIYUIIUTh KAYECTBO M IPOU3BOJUTEIBHOCTD
CBOETO KOJId — MOBTOPHO HCIIOIB30BATh UMEIOMUICI XOPOMUN KOJ. Ecnm MeTon Ka-
JKETCSl BAM CJIMIIKOM CJIOKHBIM M Y BAC BO3HUKAIOT MPOOGJIEMBI C €r0 MPOCKTUPOBAHU-
€M, cripocute cebsl, HE PEAIN30BAHA JIX YaCTh €r0 (PYHKIIMOHAIBHOCTH B OMOINOTEKAX
SI3bIKA, TUIAT(OPMBI WIM CPELCTBA Pa3pabOTKU, KOTOPBIE BBl IpuMeHseTe. HeT u Hyx-
HOI'O KOJI2 B CTaH/IAaPTHBIX OUOJIMOTEKAX Ball€il KOMIAHHUU? MHOKECTBO aJTOPUTMOB
VK€ PEAIM30BAHO, IPOTECTUPOBAHO, OOCYK/JEHO B IPOPECCUOHATBHOU JIUTEPATYPE,
IIEPECMOTPEHO U yCOBEPUICHCTBOBAHO. He TpaTsre BpeMs Ha PEaanu3aluio TOTOBOIO
ANTOPUTMA, IO KOTOPOMY HANMCAaHA KAHAWJAATCKAS JJUCCEPTALIML.

ITpooymaiime o6padbomky omuborx Ilogymaiite 060 BCEM IIJIOXOM, YTO MOXKET CIIy-

YUTHCA C BAIUM METOJIOM. [ToiymaiTe O IJIOXUX BXO/IHBIX JAHHBIX, HEJOMYCTUMBIX
3HAYEHUAX, BO3BPAIAEMBIX JIDYTUMU METO/IAMH, U T. [I.



MepekpecTHas ccbinka 06 ach-
(HeKTUBHOCTM CM. rnaBbl 25 1 26.
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MeToabl MOryT 06pabaThIBATL OIIMOKUA PA3HBIMU CIIOCOOAMHU, M BAM HY’KHO YETKO OIIpe-
JEIUTBCA C OAHUM M3 HUX. Eciii crpaTeruio 06paboTKU OMMOOK OIPEAE/IAET APXUTEK-
Typa NPOrPaMMBI, BBl MOKETE IPOCTO CIEJOBATb 3TOM CTPATETUH. B IPYrUX CIydasx BaM
CJIelyeT PEIIUTDb, KAKOHU MOAX0[ OyAET ONTUMAJIEH B JAHHOM KOHKPETHOM CIIy4de.

dymaiime 06 dhpexmuenocmu B 3aBUCHMOCTH OT CHUTYAIIMH BBl MOXKETE IOJXO-
JATH K 9(PPEKTUBHOCTU OJHUM U3 [IBYyX CIIOCOOOB. B IepBOM Cilydae — B IOJIABJIAIO-
1M GOJIBIIUHCTBE CUCTEM — 3(P@PEKTUBHOCTb HEKPUTUYHA. [IpU 3TOM YOEAUTECH, UTO
HHTEPHENC METO/JA TOCTATOYHO A6CTPATUPOBAH, 4 KOJ YUTAOENEH U IPU HEOOXOAU-
MOCTH BBl CMOKETE €TO JIETKO YCOBEPIIEHCTBOBATD. [IpU XOPOIIEN UHKATICYIAIUNA BbI
CMOXKETE 3AMEHUTDH MEJJIEHHBIE, PECYPCOEMKHE KOHCTPYKIIUM A3bIKA BBICOKOTO YPOB-
Hs 60s1ee APPEKTUBHBIM UITOPUTMOM WIHU PEAINU3AIUCH Ha OBICTPOM, KOMITAKTHOM SI3bI-
K€ HU3KOTI'O YPOBHs, HE 3d4TPOHYB IIPU 3TOM JIDYTUE METOJBDL.

Bo BTOpOM Citygae — B HE3HAYHUTEIBHOM YHCIIE CUCTEM — IIPO-
M3BOANTENBHOCTb KPUTUYHA. [IpO6IEMBI TPOU3BOJUTETHHOCTH
MOTYT OBITh CBSI3AHBI C HEJOCTATKOM COEIMHEHUN C 643011 J1aH-
HBIX, OIPAaHUYEHHOI MaMATHIO, MAIBIM KOJMYECTBOM JJOCTYIIHBIX IECKPHUIITOPOB H JIPY-
TUMH PECypCaMU. ADXUTEKTYPA JODKHA YKA3bIBATH, CKOIBKO PECYPCOB KAKJOMY METO-
2y (MU KJIACCY) MOJKET OBITh IPETOCTABIEHO B KaK OBICTPO OH JIOJKEH BBIITOTHATH CBOU
OTepaITum.

Kak mpaBuio, He CTOUT TPATUTh MHOT'O YCHJIMIH HA ONTHUMH3AIUIO OTAENbHBIX METO-
J0B. DPPEKTUBHOCTD B OCHOBHOM OIIPEAESIETCS KOHCTPYKIIUEN BEICOKOI'O YPOBHAL
O6GBIYHO MUKPOOITTHMHU3AITHS BBIITOJIHSCTCS, TOJIBKO KOT/Id 3dKOHYEHA BCS IIPOrpamMMa
U BBIACHAETCS, YTO BBICOKOYPOBHEBAS KOHCTPYKIIUS HCUEPHANA CBOM BO3MOXKHOCTH
06€CIEYNTDh HYKHYIO IIPOU3BOAUTENBLHOCTD. He TepsAiiTe BpeMs Ha BBUIN3BIBAHHE OT-
JICJIBHBIX METO/IOB, TIOKA HE BBIICHUTCS, YTO TO HEOOXO/NMO.

Hccneoyiime anzopummol 4 munsvt OanHblx ECIU JOCTYIIHBIC CTAHAAPTHBIE OUO-
JIMOTCKU HC MPEAOCTABIAIOT HY>KHOI71 (DYHKLII/IOHH.JIBHOCTI/I, HMMECCT CMBIC/I UCCICAOBATH
JIMTEPATYPY C ONMMUCAHUEM AATOPUTMOB. EC/IM BBl HAIIA TOAXOAAIIMUA TOTOBBIN AJIT0-
PUTM, KOPPEKTHO AJANTUPYHTE €I'O K IPUMEHAEMOMY BAMU S3BIKY IIPOIPAMMHUPOBAHUS.

ITuwmume ncedo0x00 Y BaC HE OYACT CIIOXKHOCTEH, €CIU Bbl IIPOLLIA BCE IIPEABIIY-
IMHUE ITAMBI, OCHOBHOE HA3HAYCHHUE KOTOPBIX B TOM, YTOOBI Y BAC CIOXKUIOCH YETKOE
MIOHUMAHUE TOTO, YTO HYXHO MHUCATD.

3aKOHYMB TPEABIAYIIUC TAIBI, MOXHO NPUCTYIATh K HAIIHCA-

MepekpecTHas ccbika 370 06CYX-
[eHNe npeanonaraet, YTo npu
CO3[AHNM NCEBAOKOAA MeToAa
NPUMEHSANUCH NPABUIIbHbIE CNOCO-
Obl NPOEKTMPOBAHMSA (CM. IMaBy 5).

HUIO BBICOKOYPOBHEBOI'O IICEBAOKOAA. 3AIyCKANTE PEAAKTOP
KOZld WA UHTEI'PUPOBAHHYIO CPeAy Pa3pabOTKU U IUIIATE
TICEBJJOKO/I, KOTOPBIX CTAHET OCHOBOI MCXO/IHOI'O TEKCTA MPO-
I'PAMMBIL

HayHUTE C OCHOBHBIX MOMEHTOB, 4 3aTEM JICTAIUZUPYHTE UX.
Camas T71aBHAs 9aCTh METO/IA — 3ar0JIOBOK-KOMMEHTAPUH, ONMUCHIBAIONINI NEHCTBUSA
METO/A, TAK YTO HAYHUTE C KPATKON (DOPMYIUPOBKU HA3HAYEHN MeTOAA. Hanucanue
3TON (POPMYIUPOBKU MOMOKET BAM MPOSICHUTD BAllle MOHUMAaHUE METO/A. ECIU BB
HCIIBITBIBACTE 3ATPYAHEHNA IIPU HAMUCAHUN 3TOTO OO0OMIEHHOIO KOMMEHTAPUS, BaM,
BUJMMO, CJIEJYET JIYUIIe PAa300paThCs C POIBIO ITOTO METO/AA. BOT mpuMep KpaTKOro
3aTOJI0BKA-KOMMEHTAPHUA METOAA:
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Mpumep 3aronoeka metoga

9TOT MeTOoA BHBOAMT coobueHne 00 ownbke Ha OCHOBaHMM Koga OwMOKWM, Mojy4aemoro oT
Bbi3bIBalUEA nporpamMmel. Cnocob BhHBOAA COOOUEHWS 3aBUCUT OT pexnma pabdoTel, KOTOPbIA OH
onpefenseT cam. OH BO3BpawaeT 3HayeHWe, ykasviBawuwee Ha ycnewHoe 3asepueHue wau cOOo.

Hanucas oOuuii KOMMEHTApUI, J0O6ABETE BBICOKOYPOBHEBBII I1CEBJOKO/I:

Mpumep nceBgokoga MeToaa

9TOT MeTod BHBOAMT coobweHue 00 ownbke Ha OCHOBaHWM Koga owrbkM, nomy4aemoro oT
Bbi3biBawLE nporpammbl. Crnocob BbBOOE COOOWEHMS 3aBUCUT OT pexuma paboTel, KOTOPLI OH
onpepenseT cam. OH BO3BpaWaeT 3HauyeHue, yKasbiBaplee Ha ycrnewHoe 3aBeplieHne unn cOoi.

YCTaHOBUTHL CTaTyC Mo ymonyaHuio B “cboi”.
HaiTn coobueHne, COOTBETCTBYWEE KOAy OWwnOKK.

Ecnn koa oumbkn KoppekTeH
Ecnn paboTa B WMHTEPAKTWBHOM pexuMe, BHBECTU COOBWEHNE
M yKasaTb YChewHblt cTaTyc.

Ecnn paboTa B pexume KOMAHAHOW CTPOKM, 3anpoTOKOAMPOBATb
coobuerre o6 ownbke W ykasaTb YCNEWHb CTaTyC.

Ecnu kol OwnWbBKM HEKOPPEeKTEeH, WHHOPMMPOBATHL MONb30BATENSs
06 0BHapyXeHnn BHYTPEHHel ownbKu.

BepHyTb cTaTyC

Emie pas: 3TOT NCEBJOKO/ JOCTATOYHO BBICOKOI'O YPOBHS, OH HE COAEPKUT KOHCTPYK-
LUH A3bIKA IIPOIPAMMUPOBAHUS, 4 OOBSICHACT MOCIELOBATENIBHOCTD JEUCTBUN HA €C-
TECTBCHHOM S3BIKE.

ITIpooymaiime npumenenue oannvix K CTPYKTYpE AaHHBIX NepekpecThas cesinka 06 -
MOSKHO MOZIXOJUTD C PA3HBIX MOBUIMIL. B HAEM IPUMEPE IAH- 100 20aauun nepemeHHsix o,
HbI€ IIPOCTBIC, 1 MAHUIY/IALMA HAJ, HUMU HE ABIACTCA CYLIE-  rnagbl 10-13.

CTBEHHOI 4aCThIO METO/IA. B IIPOTUBHOM CJIy4ae BaXKHO MPOJLY-

MaTbh OCHOBHBIC (PPATMEHTBI JJAHHBIX 10 IIOCTPOEHUS JIOTUKK MeToaa. Korna el Gy/e-
T€ CTPOUTD JIOTUKY METO/1A, CTPYKTYPhl OCHOBHBIX THUIIOB JJAHHBIX OKAXKYTCS BEChbMa
ITIOJIE3HBI.

ITpoeepvme nce60oxo0 Hamnucas ICEBIOKO 1 CIPOEKTHPO-

BAB JIAHHBIE, YACIUTE MUHYTKY IPOCMOTPY HAIMUCAHHOTO. 3a/1y-
MaMTECh, KAK OBl BBl OOBACHWIA 3TO KOMY-TO JIPYTOMY.

MepekpecTHas cebinka O MeTopm-
Kax 0630poB CM. rnasy 21.

ITorpocure KOro-HU6yAb IPOYUTATh HAMMMCAHHOE WM BBICAYIIATD BAlIE OObACHEHUE.
Bam MO)KeT 1OKa3aTbCsA ITYIBIM IIPOCHUTD KOJUIETY IIOCMOTPETh HA Kakue-TO 11 cTpok
IICEBJOKO/A, HO PE3YJIbTAT BAC yAUBUT. [IceBgOKO Ooee ABHO OOO3HAYMUT BAIIN OIIU-
6OUHBIE HAMEPEHUS, YEM KO/l Ha A3BIKE MPOTPAMMUPOBAHUSA. K TOMY k€ JIOJU OXOT-
HeM IIPOCMATPUBAIOT HECKOJIBKO CTPOK IICEBJOKOJA CBOUX KOJUIET, YEM 35 CTPOK IIPO-
rpamMmbl Ha C++ wim Java.
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VOeAUTECH, YTO BB UMEETE YETKOE MPEJCTABICHUE O TOM, YTO U KaK JiesaeT MeToz. Eciu
BBl HE NTOHUMAETE €TI0 KOHIIENTYAIBHO, Hd YPOBHE IMCEBAOKO/A, KAKOU e TOINd Y BaC
MIAHC Pa306PAThCSA B HEM HA YPOBHE SI3bIKA NMIPOTIPAMMHUPOBAHU? EC/IM €ro HE MOHU-
MA€Te BBI, KTO €TI0 MOMMeT?

Onumume nHeckonbKO uoeti ncee00K000M u sioepume ayu-
wyto (npoiioume no yuxny) Ilpexae 4eM KOJAUPOBATD, pe-
ATTU3YUTE KAK MOKHO OOJIbIIIE CBOUX WUJIEN B IICEBAOKO/E. [Ipu-
CTYIIUB K KOAUPOBAHUIO, BBl SMOLIMOHAILHO BOBJIEKAETECDH B 3TOT
NPOIECC, U BAM TPYAHEE OTKA3ATHCA OT IVIOXOT'O MPOEKTA U HAYATDH 3aHOBO.

MepekpecTHas cebinka 06 uTepa-
umuax cM. pasgen 34.8.

O6mas ujaes: pa3 34 Pa3oM MPOXOAUTBCS 110 IICEBJOKOJY, IIOKA KAXK/JOE €ro MPEAIOXKE-
HME HE CTAHET HACTOJIBKO IIPOCTBIM, YTO IO/l HUM MOKHO OY/IET BCTABUTb CTPOKY IIPO-
I'PAMMBI, 4 IICEBAOKOJ OCTABUTb B KAUECTBE JOKYMEHTAMU. YaCTh IICEBAOKOAA, HANU-
CAHHOT'O IIPU IEPBBIX IIPOXOJAX, MOXKET OKA3AThCS JJOCTATOYHO BBICOKOYPOBHEBON U
[IOTPEOOBATh JaNbHENIIEN JekoMIo3uluu. He 3a6piBaiiTe 310 chenath. Ecau Bam He
IIOHATHO, KAK 34KOJJUPOBATHh KAKOU-TO (PPATMEHT, IPOJO/LKANTE PabOTATDL C MCEBJO-
KOJIOM, IIOK4 3TO HE NPOSCHUTCS. [TpOJOIDKANTE YTOYHEHNUE U JACKOMIIO3ULIMIO, TIOKA
3TO HE OY/IET BBIIVIA/ICTh KAK HAIIPACHASI TPATA BPEMEHU 110 CPABHECHUIO C HAITMCAHUEM
HACTOSIIETO KOAA.

KoauposaHue metopa

CHpOEKTUPOBAB METO/], IPUCTYHANTE K €r0 KOHCTPYUPOBAHUIO. KOHCTpyUpOBaHUE
MOJKHO MPOU3BOAUTH B CTAH/IAPTHOM MOPSKE, 4 MPU HEOOXOJUMOCTH OTCTYIHUTh OT
Hero (puc. 9-3).

HauHuTe ¢ ncesgokoa

—b[ Hanuwute o6bsBneHne Metoga

Hanuwute nepsblit 1 NOCNESHMIA ONepaTopsl,
a 1ceB0ko/l MpeBpaTuTe B KOMMEHTapuu
— BEPXHEro YpoBHs

[oBTOPUTE HYXXHOE
aucno pas [lo6aBbTe KOA nocne Kaxaoro KOMMeHTapus

!

n
pOBEpLTE KOf

VicnpasbTe HETOYHOCTH

| T

3aBepLueHne

— S ) T

Puc. 9-3. Bol npoiideme 6ce 3mi 3manol, HO He 00A3AMENbHO UMEHHO
8 MAKoLl NOCNCO0BAINENbHOCINU

Oosaerenue memooda Hanumyre UHTEPHEHCHBIN ONEPATOP METO/A: OO'BSBICHHE
dyHkuuy Ha C++, MeTOAA HA Java, PYHKUMU WK NOAIIpOrpaMMbl Ha Microsoft Visual
Basic 1 T. 4. B 3aBUCUMOCTUA OT IIPUMEHAEMOIO A3bIKA. IIpeBpaTuTe CymECTBYIONUI
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34r0JIOBOYHBIN KOMMEHTAPUI B KOMMEHTAPUI COOTBETCTBYIOLIEIO A3bIKA U OCTABBIC
€ro Hafl YK€ HAIlMCAHHBIM IICEBJOKOJOM. BOT MHTEP(MENCHBINA OIIEPATOP U 3aI'0JI0OBOK
Hamero npumepa Ha C++:

Mpumep unTepdpeiica MeToAa U 3aronoBka, fo6asneHHbIX K nceBaokoay (C++)
9T0 3ar0n0BOYHbIN KOMMEHTapUil, NPeBPaLLEHHbIA B KOMMEHTapuit G++.

/* 9TOT MeToA BHBOAMT coobueHne 06 ownbke Ha OCHOBaHMM Kopa OwWbKM, MoAy4aeMmoro oT
Bbi3biBAWLE/ NporpaMmbl. Crnoco6 BbBOAa COOOWEHMSt 3aBUCUT OT pexuma paboTsl, KOTOPbI OH
onpefenseT cam. OH BO3BpalWaeT 3Ha4yeHWe, ykasbiBalWee Ha yCnewHoe 3aBepweHne wan cHon

*/
|;3To NHTEPCeNCHbIA oneparop.

Status ReportErrorMessage(
ErrorCode errorToReport
)
YCTaHOBUTHL CTaTyCc no ymonyaHnuio B ‘“cboi”
HailTn coobueHne, COOTBETCTBYLWEE KOAY OWNOKK.

Ecnn kop ownbku KOppekTeH
Ecnm paboTa B WMHTEPAKTWBHOM DEXMME, BHIBECTU COOOUEHUE
¥ yKasaTb YCNEWHbI CTaTyC.

Ecnn paboTa B pexuMe KOMaHAHON CTPOKM, 3anpoTOKOJMPOBATb
coobueHre 06 ownbke 1 ykasaTb YCMewHuid cTaTyc.

Ecnu kop OwnWBKM HEKOPPEeKTEeH, WHHOPMMPOBATH MONb30BaTENSs
06 OBHapyXeHMn BHYTPEHHel ownbKu.

BepHyTb cTatyc.

H3amenenue nceeooxkooa Ha 8bICOKOYPOGHeabLle Kommenmapuu J06aBUM IIEPBBII
U NOCAEAHUI onepaTop: { u } Ha C++ U IPEBPATUM IICEBJOKO/ B KOMMEHTAPUM:

Mpumep nepBoro 1 nocnegHero oneparopa Bokpyr ncesaokoaa (C++)

/* 9TOT MeTon BHBOAMT coobueHne o6 ownbke Ha OCHOBaHMM KOAa OwubKM, nony4aemoro oT
BbidbiBaLE nporpammbl. Cnocob BbBOOE COOOWEHMS 3aBUCUT OT pexuma paboTsl, KOTOPHI OH
onpegenseT cam. OH BO3BpaWaeT 3Ha4yeHWe, yKasHBaouee Ha ycrnewHoe 3aBeplieHne unn cOoi.

*/

Status ReportErrorMessage(
ErrorCode errorToReport
) |

|;C 9TOr0 MecTa MpefioXeHUs NCceBAoKOAA 3aMeHeHbl Ha KOMMeHTapuu C++.

// YCTaHOBWTbL CTaTyCc MO ymon4aHuio B “cboin”.

// HainTn coobueHne, COOTBETCTBYWOWEE KOLY OWWOKMN.

// Ecnu kop owmbku KOpPPEKTEH
// Ecnn paboTa B MHTEPaKTMBHOM pexuMe, BbBECTU COObueHue
// W yKasaTb yChneuHuil cTaTyc.
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// Ecnn paboTa B pexume KOMaHaHOM CTPOKW, 3anpOTOKOAMPOBATH
// coobuerne ob ownbke 1 yKasaTb YCMewHslt cTaTyc.

// Ecnu Kof ownbkM HekoppekTeH, WHOOPMMPOBATL MONb30BATENS
// 006 0bHapyXeHun BHYTPEHHER ounbku.

// BepHyTb cTaTyc.

}

Teniepps posib MeTOAA OUeBU/IHA. [IPOEKTHBIE pabOTHI 3AKOHYEHBI, U Bbl 6€3 BCAKOT'O KO/IA
BU/IUTE, KAK PA0OTAET METO/I.

MNepekpecTHasa ccbinka B atom
clyyae nojaxofuT nutepatypHas
MeTachopa, 0 KOTopoid cM. noj-
pasgen «JluteparypHas metaco-
pa: HanucaHue koga» pasgena 2.3.

Hanuwume K00 noo xaxicovim xommenmapuem J106aBsre
KOJ TIOZ], KAXKI0M CTPOKON KOMMEHTAPUS. DTO HAIIOMUHAET Ha-
MMMCAHUE KyPCOBOM pabOThL: CHAYAIA BBl IUIIETE I1JIAH, 4 3aTEM,
[OJ], KAKJBIM €r0 IYHKTOM, — 463411 TeKCTa. KaxKablil KOMMEH-
TAPUHI COOTBETCTBYET OJIOKY WX a63a1y kojaa. JjnmuHa ad3aua
KO/I4, KaK U JUIMHA a03a11a JIMTEPATYPHOT'O TEKCTA, 3aBUCHUT OT

BBICKA3bIBAEMOU MBIC/IH, 4 €O KAYCCTBO — OT IIOHHUMAHUS ABTOPOM CYTHU.

Mpumep no6aBneHus Kofa K KOMMeHTapusaM (C++)

/* 3TOT MeTOA BbBOAMT coobuieHne o6 ownbke Ha OCHOBaHMW Kopa ouwvbku, noay4aeMoro oT
BbI3bIBaloWen nporpammsl. Cnoco® BHBOAA COOOWEHWS 3aBUCUT OT pexuma paboTh, KOTOPHI OH
onpenenset cam. OH BO3BpaWaeT 3HA4YeHWe, ykasuBapwee Ha ycnewHoe 3aBepweHne uan cOON.

*/

Status ReportErrorMessage(
ErrorCode errorToReport

) A

// YcTaHoBWTbL CTaTyC no ymondaHuio B “cOoi”.

|;ﬂ06’dBJ'IBHHbII7I Kop.

Status errorMessageStatus = Status_Failure;

// Haiitn coobueHne, COOTBETCTBYWLWEE KOLY OWNOKM.

Message errorMessage = LookupErrorMessage( errorToReport );

I;Hosaﬂ nepemeHHas errorMessage.

// Ecnn kop ounbkn KOPPeKTEH.

// Ecnn paboTa B MHTEPAKTMBHOM DPEXWME, BbIBECTU COOOlUEHNE
// W ykasaTb YChewHuit cTaTyc.

// Ecnu paboTa B pexwMe KOMaHAHOW CTPOKM, 3anpoToKOIMpoBaTb
// coobuerne 006 ouwnbke ¥ yka3aTb YCMEWHb CTaTyC.

// Ecan Kkop oumbky HEKOPPEeKTEeH, MHOOPMMPOBATL MONb30BATENS
// 00 00HapyXeHUn BHYTPEHHEN OownbKu,

// BepHyTb cTaTyc.
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DTO TOJNBKO HAYATIO HAMUCAHUA KO/A. [IOCKOIBbKY HUCIOJIB3YETCS IIEPEMEHHAS error-
Message, ee HY)KHO OOBbSIBUTD. EC/IN BBl BHOCHUTE KOMMEHTAPHH [TOCJIE HATUCAHUSA KOJIA,
JIBYX CTPOK KOMMEHTAPHS HA JIBE CTPOKH KOJIA MIOYTH BCEI/IA OyAET AOCTATOYHO. [Ipu
JAHHOM K€ MO/IXO/I€ BAKHO CEMAHTUUYECKOE COIEPIKAHUE KOMMEHTAPHEB, 4 HE YUCIIO
CTPOK KOJIA, K KOTOPBIM OHHM OTHOCSATCS. KOMMEHTAPUH yXKE€ €CTh M OIMHUCHIBAIOT JICH-
CTBUS KO/, TAK YTO OCTABBIE UX BCE.

[asiee HYKHO J0GABUTH KOJI KO BCEM OCTABITUMCS KOMMEHTAPHUSIM:

MNpumep 3aKOHYEHHOrO METOAA, CO3AAHHOr0 NOCPECTBOM
Mpouecca Mporpammuposanus MNcesgokona (C++)

/* 9TOT MeTon BuBOAMT coobueHne o6 ouwnbke Ha OCHOBaHMM KOAa ownbKM, nosy4aemoro oT
Bbi3biBabLE/ nporpaMmbl. Crnoco6 BbiBO#a COOOWEHMSt 3aBUCWT OT pexuma paboTsl, KOTOPLI OH
onpenenseT cam. OH BO3BpauaeT 3Ha4yeHWe, ykasuiBawWee Ha ycneuwHoe 3aBepueHne uan cHon

</

Status ReportErrorMessage(
ErrorCode errorToReport
) |
// YCTaHOBUTb CTaTyc no ymonyanuio B “cboir”
Status errorMessageStatus = Status_Failure;

// HaitTn coobueHne, COOTBETCTBYWUEe KOomy OWMOKM.
Message errorMessage = LookupErrorMessage( errorToReport );

// Ecnn kop ouwmbku KOppekTeH
[;;OTCDAa HayuHaem [06aBNATH KOA [AN1A KaXAOr0 KOMMEHTapus.

if ( errorMessage.ValidCode() ) {
// Onpependem meTon 06paboTKM.
ProcessingMethod errorProcessingMethod = CurrentProcessingMethod();

// Ecnu paboTa B WHTEPAKTWBHOM PEXWME, BLBECTU COOOWEHWE

// W yKasaTb yCnewHbln cTaTyc.

if ( errorProcessingMethod == ProcessingMethod_Interactive ) {
DisplayInteractiveMessage( errorMessage.Text() );
errorMessageStatus = Status_Success

// Ecnn paboTa B pexume KOMaHAHOW CTPOKM, 3anpoTOKONMPOBaTb
// coobueHne 06 oumbke U ykasaTb YCMEWHbi CTaTyC.

I: 9TOT KOA — XOpOLWNiA KaHAMAAT cTaTb HOBbIM MeToAoM: DisplayCommandLineMessage().

else if ( errorProcessingMethod == ProcessingMethod_CommandLine ) {
CommandLine messagelog;
if ( messagelog.Status() == CommandLineStatus_Ok ) {
messagelog. AddToMessageQueue( errorMessage. Text() );
messagelog. FlushMessageQueue();
errorMessageStatus = Status_Success;
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3T KOZ M KOMMEHTapuii HOBbIE W ABNSIOTCA PE3ynbTaTOM Pa3BepTbiBaHWs onepaTopa ff.

else {
// He wmoxem Hu4ero genaTb, Tak Kak npouemypa
// cama 3aHumMaeTcs 00paboTKOM OownbKN.

}
9T0 TOXE HOBbI KOA W KOMMEHTapu.

else {
// He moxem Hudero fgenaTb, Tak Kak npoueaypa
// cama 3aHumaeTca 00paboTkoi owndKM.

// Ecnv kop owubKu HEKOpPPEeKTeH, W3BeuwaeMm nonb3oBaTend
// 006 06HapyXeHWW BHYTPEHHEN OwnbKM
else {
DisplayInteractiveMessage(
“Internal Error: Invalid error code in ReportErrorMessage()”

);

// BepHyTb cTaTyc.
return errorMessageStatus;

K KaK0My KOMMEHTAPUIO JOOABIEHA OJHA WIM HECKOJIbKO CTPOK KOoAa. Kaxkzblit 610K
KOJla BBIPAKAET HEKOTOPOE HAMEPEHME, OIIMCAHHOE KOMMEHTApUAMU. Bce nepemen-
HbIE€ OOBSBJICHBL U ONPEAECJICHDI PAJOM C MECTOM HX IIEPBOI'O UCIIONb30BAHUA. KaKablii
KOMMEHTAPHUHA OOBIYHO Pa3BOpauMBaETCa B 2—10 CTPOK KOAA.

Tenepp BEpHEMCA K CHENU(DUKALNN U NICEBIOKOAY. [lepBoHavYanbHasd CenU(DUKALIUAL
U3 TATH TPEIIOKEHUHA IPEBPATUIACH B 15 CTPOK ICEBOKO/A, KOTOPhIE B CBOIO OYe-
pelb Pa3BEPHYTHI B METO/ PA3MEPOM B CTPAHULLY. XOTd Ccrenu@UKaLmsa 1 6bl1a J0CTad-
TOYHO NOJPOOHOU, CO3/JaHUE METO/A ITOTPEOGOBAIO MPOEKTUPOBOYHLIX PAOOT MIPU
HAIIMCAHMU IICEBAOKO/A ¥ KOAUPOBAHUH. DTO HU3KOYPOBHEBOE IIPOEKTUPOBAHUE U €CTh
OJIHA U3 IIPUYMH, I10 KOTOPOU «KOJUPOBAHUE» ABIACTCA HETPUBUAIBHOMN 3a7A4CH.

IIposepovme, ne HYHCHA AU OdAbHeHUAA 0eKOMNOIUUUA KOOA B HEKOTOPBIX CIIy-
4agx Bbl YBUJUTE, UTO KOJI, COOTBETCTBYIOIIMIT OTHON N3HAYAIBHON CTPOKE IICEBJOKO-
J1a, CYIECTBEHHO PAa3pOCCA. B TAKMX CHUTYyalUAX CIIEYET IIPEANPUHATD OJJHO U3 CIIETY-
IOIIUX JICUCTBUMU.

B IIpeobpasyiTe KOJ, COOTBETCTBYIOIINI KOMMEHTAPHIO, B HO-
BBIA METOZ. JlaiiTe METOAY UMA M HAIMMIINUTE KOJI BBI30BA 3TOI'O
MeTozd. Ecau Bel mpaBuiabHO npuMensin I, nmsa MeTozma BbI
JIETKO NPUAYMAETE HA OCHOBE IICEBJOKOJA. 3AKOHUYUB PabOTy C U3HAYAIbHBIM KO-
JIOM, TIEPEXOANUTE K BHOBb CO3AAHHBIM MeToAaM U npuMenanTe I Kk Hum.

MepekpectHas cebinka O pedpak-
TOPUHTe CM. rnasy 24.

B IIpumensaire I pekypCcUBHO. BMECTO TOro 4TOOBI INUCATh HECKOJIBKO JECATKOB
CTPOK KOJa Il OJHOU CTPOKH IICEBAOKOAA, PA3OEUTE 3Ty CTPOKY IICEBLOKOJA HA
HECKOJIBKO TIPEIOKEHNN U JIUIA KAKIOU U3 HUX HATIUIINATE KO,
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MpoBepka kopa

Tperuit mar nmocjae NPOEKTUPOBAHUSA U PEAIU3ALUN METOAA — €ro MpoBepka. Bee
OMNOKH, KOTOPBIE BB IIPOIYCTUTE HA STOM ITAIIE, BBl CMOXKETE OGHAPYKUTH JIUIIb ITPU
MO3/IHEHUIIEM TECTHUPOBAHUH, YTO OOOHAETCSA BaM JJOPOXKE.

OmmbKa MOXKET HE NPOABUTHCA JO OKOHYATEIbHOIO KOAUPOBA- MepexpecTHas cobinka O noucke
HUSL IO HECKOJIBKUM NTPUYrHaAM. OIIMOKA B IICEBJOKO/IC MOXKCT  oun6ok npu nocTpoeHMM apxii-
CTaTh 3AMETHEE IIPU JCTAIbHOU peanusanuu. KOHCTPyKIu, TEKTYPbI 11 BbIPabOTKe TPEBOBAHMI
BBIIVIA/ISINAS 3TIETAHTHO B IICEBIOKO/IC, HA A3BIKE TIPOIPAMMHUPO-  OM. 111aBy 3.

BAHMS MOMKET CTATb TOIOPHOU. ITpOpaboTKa JETANIBHON pealn-

3aLMUKU MOXKET BBIABUTD OIIMOKY APXUTEKTYPDL, IIPOEKTA WK TpeboBanui. Hakonew, Koz
MOXKET COAEPKATb CAMbIE OAHAIBHBIEC OIIMOKU IIPOI'PAMMHUPOBAHUA — HUKITO HE COBEP-
meHeH! TTo BceM 3TUM MNPUYMHAM NEPECMOTPUTE KO/, IIPEXKIE YEM JBUTATbCA [aJIbLIC.

Ymospumenvno npogepome owmudxu 6 memode Ileppas (popManbHAs IIPOBEPKA
METOJd — YMO3PUTEIbHAA. MBICJEHHO BBIIOJIHUTE BCE BETBU MeTozAd. Clenarb 3TO He-
IIPOCTO, YTO W SABJACTCA OZHOMW U3 NPUYMH IUCATh KOPOTKHUE MeTOABL IIpoBepsre Bce
BO3MOJKHbBIC BETBU U UCKIIOUYUTEIbHBIE YCIOBUA. IIpojiesiaiTe 9T0 CaMu 1 C KOJUICTAMU.

OJIHO 13 OCHOBHBIX PAa3JIMYUN MEXKIY JIOOUTEIIMU U IPO(MECCHOHATbHBIMHU
: MPOTPAMMUCTAMH — PA3INYHE, MOABIAIONIEECH MIPU TIEPEXOJE OT CYEBEPUA K
MOHUMAHUIO. ITOJ] CyeBEPUEM 37IECh 51 TOHUMAIO HE WUTIO3UIO, YTO MPOIrPaM-
Ma BBIJAET GOJIbIIE OMMOOK B MOJHOIYHHUE, 4 3AMEHY «IIPOYYBCTBOBAHUSA>» IIPOT'PAMMEI
€€ MOHMUMaHUEM. EC/IN BBl 4aCTO OOHAPYKUBAETE, UTO MOJO3PEBAETE KOMITUIATOP WIN
AMNIapaTHBIE CPEJCTBA B OIMHUOKE, BBI B IVIEHY CYEBEPHIL. [JaBHUITHHUE UCCIEAOBAHUA 110-
Ka3aJI4, 9YTO TOJBKO OKOJIO 5% BCEX OHMIMOOK CBA3AHO C ANMapaTypPOi, KOMIHIATOPAMU
i OC (Ostrand and Weyuker, 1984). Certyac 3TOT IPOLEHT, BUAMMO, €IIl€ MEHbIIE.
ITpOrpaMMHUCT, JOCTUTHIMI C(HEPBI TOHUMAHUSA, OOPAIAET BHUMAHHUE TIPEXKIE BCETO HA
CBOE TBOPEHME, ABJIAIOMIEEC MTOTEHIIMAIBHBIM UCTOYHUKOM 95% omub0ok. Hy:kHO 3HATD
PO KAXKJOH CTPOKU CBOEM MPOTrPAMMBL. HUUTO HE MOKET HA3BIBATHCA BEPHBIM TOJIb-
KO IOTOMY, YTO BBIIVISIIUT pab0TOCIIOCOOHBIM. ECIM BBl HE 3HAETE, IIOUYEMY ITO pado-
TAET, BEPOATHO, OHO U HE PA6OTAET HA CAMOM JIETIE.

HTor: paboTaomui METOS — 3TO €Ile He BCe. ECM BBl HE 3HAETE, KAK OH pa-
60TAET, U3YyUaATE €TI0, OOCYKAANTE €TO, SIKCIEPUMEHTUPYHUTE C ATBTEPHATHUB-
HBIMH BAPHUAHTAMH, ITOKA HE NOObETECH MOHUMAHUA.

g

P

Komnunayus memooa IIpoBepUB METOJ, CKOMIIMIUPYUTE €ro. MOXET ITOKA3aThCs
HEA(P@PEKTUBHBIM TAK JOJII'O OTKIA/IbIBATD KOMIIUJIILIUIO. BEPOATHO, BB yMEHBIIUTE CeOE
paboTy, CKOMIIUJIUPOBAB METO/]] PAHEE U II03BOJIUB KOMIIMJIITOPY IPOBEPUTH HEOO'bSIB-
JICHHBIE IIEPEMCHHBIC, OOHAPYKUTb KOH(IUKTEl UMEH U T. J.

Mexy TeM, OTIOKUB TPAHC/IALMIO Ha OOJIee TIO3/JHUH CPOK, BBl IIOJIYYUTE PsAJ| IIPEUMY-
mecTB. OCHOBHAA IIPUYHHA B TOM, YTO, KOI'ZJA BBl KOMIIWINPYETE HOBBIM KO/, B BAC
HAYMHAIOT TUKATH BHYTPCHHNC YdCHUK. TTocne HﬁpBOﬁ TPAHCIALINU MTOABJIACTCSA MBIC/Tb:
«Eme Bcero ogHa KOMIWIALNA, U JIEJIO CAETAHO». DTOT CUHPOM <€IIE BCETO OAHOM
KOMIUIALIUM» TTOABUTACT BAC K CKOPOCIICIBIM, YPEBATHIM OmubKaMu U3MCHCHUAM,
KOTOPBIE B JIONTOCPOYHOM IUIAHE YBEIUYUBAIOT OOIee Bpemsa paboTel He criemure n
HE KOMIIWIUPYHTE NPOIPAMMY, IIOKA HE Oy[ETE YBEPEHBL, YTO OHA BEPHA.
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BOT HECKOJIIBKO COBETOB 110 3(MMEKTUBHON KOMITWIIALIMU.

B YCTaHOBUTE HAWBBICIINHN YPOBEHD MPEAYIPEXICHUN KOMIUIATOPA. Bbl MOXETE OT-
JIOBUTD U3PAJHOE YUCJIO OMUOOK, JIUMIb O3BOJINUB KOMIIWIATOPY UX OOHAPYKUBATS.

B IIpuMeHANTE NPOBEPSIONIUE CPEJCTBA. BCTPOEHHBIE IPOBEPSIONINE CPEJICTBA KOM-
NWIATOPOB MOI'YT OBITH JAOIOJHEHBI BHEIMIHUMHY, TAKUMU Kak lint ausa C. Jaxe He-
KOMITUJIUPYEMBIN KO/, ckaxkeM, HTML u JavaScript, MOXXHO IIPOBEPUTb COOTBETCTBY-
IOIMUMHA YTUJITUTAMUA.

B BbUICHUTE IPUYUHY BCEX COOOMIEHUI 06 OMMUOKAX U NpeaynpexacHun. [Togymari-
T€, YTO COOOLICHUE I'OBOPUT O BAllleM KOJE. MHOTHE NPEAYNPEKIECHUS 329ACTYIO
YKa3bIBAIOT HA HU3KOEC KAYECTBO KOAd, U BAM CJICYET IOIBITATHCS IIOHATH CMBICI
KAXKI0I0 IpeaynpexacHus. Ha IpakTuke IpeaynpexjeHus, KOTOPbIE Bbl BUAUTE PA3
34 Pa30M, BBI3BIBAIOT OIHY U3 JBYX PEAKIUIL: BBl WIM HE OOpAIlA€Te HA HUX BHUMA-
HUA, 1 OHU CKPBIBAIOT OT BAINCTO B3IJIAIA 605ee BAKHbBIC IPpCAYIIPCKACHMWS, NI OHU
HONPOCTY BAC pasfpaxaior. Kak npasuio, npoue 1 6€30071€3HEHHEN IIEPENNCATD
KOJI, PEIINUB IIPOOGJIEMY, BBI3BIBAIOIIYIO IIPEAYIPEKACHUS, U, TAKUM 00pa3oM, u3ba-
BUTHCA OT HUX.

MepekpecTHas ccbinka Moapo6-
HOCTW CM. B rnaBse 22 W Noapas-
nene «CospaHne necos ans Tec-
TUPOBAHNA OTAENbHBIX KIaccoB»
pasgena 22.5.

IIpoiioume no K00y omaaduurxom CKOMIININPOBAB METO/,
3AIYCTUTE €TI0 B OTIAJYUKE U IIPOMJUTE IO KAKAOM CTPOKE KOAA.
V6eIUTECh, YTO KAKAAS CTPOKA BBITTOTHSCTCS TAK, KAK BbI OXKU-
naete. Caeyst 9TOMY MPOCTOMY COBETY, BBl CMOKETE HAUTU MHO-
ro OMUOOK.

MepekpecTHas ccbinka Moapo6-
HOCTK CM. B rnase 23.

IIpomecmupyiime K00 IIpOTECTUPYITE KO, UCMIONb3YS TeE-
CTOBBIE IIPUMEPDI, KOTOPBIE Bbl 3AINIAHUPOBAIN WIN YKE CO34AJIU IIPU pa3paboTKe
MeTozAd. BO3MOXHO, BbI CO3/1AJIU JIeCa ) NOAAECPIKKU TECTUPOBAHMA, T. €. KOJ, IIOAJEP-
JKUBAIOIMIMHU METO/BI IIPU TECTUPOBAHMUM U HE BKJIIOYAEMBIN B KOHEYHBIA IIPOAYKT. Jleca
MOL'YT IPEACTABIATE COOON METOABL — TECTOBbIE COPYH, KOTOPBIC BBI3bIBAIOT BAIl ME-
TOJ, C TECTOBBIMM JAHHBIMU, WM 3aIJIYIIKH, BBI3bIBACMBIC BALUIUM METOLOM.

Yoanume owmuoxu u3s memooa OOHAPYKCHHbIC OMNOKH
HYKHO yJATuTh. ECTM K 3TOMY MOMEHTY Balll METOJ, Pa6OTAECT
HECTAOUIBHO, BEJIMKA BEPOSITHOCTD, YTO OH TAKUM U OCTAHET-
cs1. OGHAPYXUB HEMOHATHOE ITOBEJEHHUE METO/]A, HAUHUTE BCE 3aHOBO. He mpITaiTech
JIOBOJIUTDH €TI0 /IO YMad — IEPENUNIMTE €ro. V30 peHHbIE NTEPEJEIKH OOBIYHO I'OBOPAT
O HEIOJHOM MOHUMAaHUHU U TAPAHTUPYIOT BOBHUKHOBEHUE OMMOOK KAK CEHYaC, TAK U
B OyaymeM. [ToHOE NEPENnPOEKTUPOBAHUE HECTAOMIBHOI'O METO/]A ITOJHOCTBIO OIIPAaB-
JIAaHHO. MaJIo 4TO CPaBHUTCA 1O 3PPEKTUBHOCTU C MEPENUCBIBAHUEM IIPOOIEMHOTO
METO/IA — BBl 0O3a0y/IeTE€ O OBIBIIMX OHMIMOKAX.

HaBepeHue rnaHua

ITpoBEPUB KOJ], OLICHUTE €TI0 C YYETOM OOLIUX KPUTECPUEB, OIMCAHHBIX B 3TOU KHMUIE.

YTOOBI I'APaHTUPOBATH COOTBETCTBUE KAYECTBA METO/A BBICOKUM CTAHJAPTAM, C/EIAl-

TE CIeJyIoIee.

B IIposepsre uHTEPMENC METOAA. YOEAUTECh, YTO IIPUMEHSAIOTCS BCE BXO/HBIC U BbI-
XO/IHBIE JJAHHBIE U MCIIOJIb3YIOTCH BCE MapaMeTpsl (CM. pasjen 7.5).
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B JIposepsre 00mee Ka4eCTBO KOHCTPYKLUU. YOEUTECH, YTO METOJ, BBIIIOIHACT €AMH-
CTBEHHYIO 3371a4y M JI€JIA€T 3TO XOPOILO, UME B BUJY €r0 C1ab0€e CONPKEHUE C
APYIMMU METOJAMU U IPOEKTUPOBAHUE B COOTBETCTBUM C METOJUKOM 3AIIUTHOIO
IPOI'PAMMUPOBAHUA (CM. IJIABY 7).

B JIpoBepbre nepeMeHHbIe METO/A: KOPPEKTHOCTDh MX MMEHOBAHMSA, HEUCIIOIb3yEeMblE
OOBEKTBI, HCOObSIBJIEHHBIE IIEPEMECHHBIC, HEBEPHO UHUIIMATHU3UPOBAHHbBIE OOBEK-
TBI U T. J. (CM. 171aBel 10-13).

B TIpoBepsTe JIOTUKY METO/A. IIpOAHATU3NPYITE HATUYME OIMUOOK 3aHHUKEHHA /3aBbI-
meHud Ha 1, HEKOPPEKTHOM BIOKEHHOCTH U YTEYKU PECYPCOB (CM. IMIaBbl 14-19).

B IIposepsre (hOPMATUPOBAHUE METOLA. YOECAUTECh B KOPPEKTHOM HCIIOJIb30BAHUU
HPOOEJIOB AL CTPYKTYPUPOBAHUS METO/A, BBIPAKEHUI U CIIUCKA [1APAMETPOB (CM.
iasy 31).

B IIpoBepbre JOKYMEHTHPOBAHUE METOLA. YOEOUTECh B KOPPEKTHOCTHU IICEBLOKO/A,
HIEPEBEIECHHOIO B KOMMEHTApUu. IIpoBEpsIe ONMCAHUE AITOPUTMA, JOKYMEHTHPO-
BaHUE UHTEPdErica, HEOUEBU/JHBIX 3aBUCUMOCTEIN U HECTAHJAPTHBIX ITOJXO/0B (CM.
1aBy 32).

B Vjanure JUIIHUE KOMMEHTapuu. MHOrga KOMMEHTAPUHY, IIOJYYECHHBIE U3 IICEBJAO-
KOJa, ABJIAIOTCA U30BITOYHBIMY, OCOOEHHO Korga ITIIIT npumeHaeTcs peKypCUuBHO
1 KOMMEHTAPHUM JIMIIb OIUCBIBAIOT BBI30B METOAA, HA3HAYEHUE KOTOPOI'O U TAK
IOHATHO U3 €I'0 UMEHHU.

MoBTOpPUTE HYXXHOE YNCNO pa3

Ecnn Ka9ecTBO METO/A HEY/IOBIETBOPUTEIBHOE, BEDHUTECH K NCEBAOKOY. Co3nanue
BBICOKOKAYECTBEHHOTO [0 — UTEPATUBHBIN MPOIIECC, TAK YTO 6€3 KOJIEHAHUH ITOBTO-
pAUTE BECh IIUKJI KOHCTPYUPOBAHHUSA BHOBb M BHOBB.

9.4. AnbtepHatussbi MMM

[ mens I — uaeanbHas METOAUKA CO3/AHMS KIACCOB U METOJOB. JIpyrue Creru-
AJIMCTHl PEKOMEH/IYIOT MHBIE MTO/IXO/IBL. BBl MOXETE IPUMEHATh UX KAK AJIBTEPHATUBY
win ponosHenue ITTIIT

Pa3padomra c u3HauansHbIMu mecmamy  DTO IOIYIIAPHBIN CTHIb PAa3PA6OTKH, TIPU
KOTOPOM TECTOBBIC 33/IAHUS TUIIYTCS O CAMOTO Ko/ia (CM. pazjen 22.2). EcTb Xxoporas
xuura Kenra Beka Ha a1y remy — «Test-Driven Development: By Example» (Beck, 2003).

Pepaxmopunz PedakTOPUHI — 3TO MOAXOJA K Pa3pabOTKE C yCOBEPUIEHCTBOBAHU-
€M KOJIa MOCPEJCTBOM MOCIEAOBATEIBHOCTH CEMAHTUUECKU KOPPEKTHBIX PEOOPAZO-
BaHUM. [IpOrpaMMUCTBI OJIB3YIOTCS MTAOIOHAMHU IUVIOXOTO KOZIA WX «3araxaMu» (smells)
JUISL BBIABJICHUS PA3JENOB KOJA, MOANIEKAMUX YCOBEPIIEHCTBOBAHUIO. DTOT MOAXO/, MO-
JPOOHO OIUCAH B I1aBe 24, a Taoke B KHUre Maprrnna ®aynepa «Refactoring: Improving
the Design of Existing Code» (Fowler, 1999).

ITpoexmuposanue no konmpaxmy DTO NOAXOJ MPEITIONATAET, YTO KAKIBINA METOJ
HUMEET IIPEJ- U MOCTYCAOBUA (CM. pazjen 8.2). Jlydmnit UCTOYHUK NH(POPMAIIUN HA 3TY
TeMy — KHHUra beprpana Metiepa «Object-Oriented Software Construction» (Meyer, 1997).
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Bbeccucmemmnoe npozpammuposanue HeKOTOPbIE IPOrPAMMUCTHI JICHAT IPOIrPAMMY
KaK II0IIAJI0, 4 HE UCIIONb3YIOT TOT WK MHOM CUCTEMATUIECKUH noaxozx, Hanpumep ITIIL
Eciu BBl He MOHUMAETE, YTO JEIaTh JajIblIe, 3TO IPU3HAK TOTO, YTO HAJJO EPEXOAUTD
Ha IIIIT. He 6bUIO /1M Y BAC TAKOI'O, YTOOBI Bbl 3A0bIBAJIM HAIIMCATh YACTb KIACCA WU
MeToaa? Bpsaj M Takoe MOIJIO CAy4uTbCca npu npumenenuu I Ecau Bbl IisguTe
Ha 9KPaH U HE 3HAETE, C YEro HA4aTh, mopa Havare [II1I1, KOTOpBIA cemaeT Bally Ipo-
I'PAMMUCTCKYIO JJOJIIO IIPOIIIE.
[

KoHTponbHbIvi cnucok: Mpouecc MporpammupoBaHus
http://cc2e.com/0943 c MNcespgokoaom
| O TlpoBepwnu nu Bbl, YTO YLOBNETBOPSATCA MpeaBapuTeb-
MepekpecTHas ccbinka HasHade- Hble yonosus?
Hile 3TOTO CTIMCKA — NpoBepUTs, OnpepeneHa nv npo6nema, KOTOpy peLuaeT knacc?
npuMeHsieTe nu Bbl npasunbHble A [lOCTATOYHO NX MOHATHA BbICOKOYPOBHEBAA KOHCTPYKLMS,
METOAUKM MpU CO3AaHMA METO-  yTOObl AAaTb KnaccaMm U MeTogaM afjekBaTHble MMeHa?
RoB. KOHTPOMbHBIA CMCOK M0 O [poymanit v Bbl TECTUPOBAHME Kacca U Kaxaoro 13 ero
Ka4eCTBY METO[0B KaK TaKOBbIX
CM. B rnase 7. MeTof108?
Q Paccmatpueany nu Bbl 3PEKTUBHOCTL C NO3NLMK CTabWIb-
HbIX MHTEPENCOB U MOHATHOW peanu3auuMum unuM ¢ nosuuuu
COOTBETCTBUS pecypcam 1 6iopxeTy?
Q [lpoaranuanpoBanu nn Bbl CTaHAapTHble U Apyrve 6UGNNOTEKU Ha npeamet
Hanuyms nNogxonaLinx MeTodoB M KOMMOHEHTOB?
Q TpocMoTpenu Nv Bbl NUTEpaTypy B NMOUCKax MOSIE3HbIX anroputMoB?
Q [poekTMpoBanu nNn Bbl KaxAbli METOL C MUCMOSIb30BaHWEM NOAPOGHOrO NCEBAO-
kopa?
Q [lpoBepwnun nn Bbl NCEBAOKOL YMO3PUTENbHO? J1erko M ero noHATb?
Q VYoenunu nu Bbl BHUMaHWE NMpepynpexneHusam, KoTopble ykasbiBaloT Ha HEOOXO-
LMMOCTb NEPENPOEKTUPOBAHUSA (MCMONb30BaHME rnobanbHbIX faHHbIX, onepauum,
KOTOpble Jly4Lie NMepeHecTV B APYroi Kracc uiv MeToa 1 T. A.)?
To4HO Nv Bbl NepeBenv NCEBOOKOL B Ko ?
PekypcveHo nn Bbl npumensanu MM, pazéusas metodbl Ha 6onee Menkue npu
HeobxogMmocTn?
[oKyMeHTUpOBanu N Bbl NMPUHUMAEMblE OOMYLLEHNS?
V6panu nn Bbl N3OLITOYHbIE KOMMEHTapPUMN?
Mpopenanu nu Bbl HECKOMBKO UTEpaLMin UM OCTaHOBMIIUCL MOCKe NEPBOWA?
BnonHe nu Bbl NoHMMaeTe cBon Koa? Jlerko nv B HeM pasobpaTbea?

0o

| iy Ry ]

KnrouyeBble MOMEHTbI

B KOHCTPyHMpPOBAHUE KIACCOB U METOAOB — IPOLECC UTEPATUBHBINA. OCOOEHHOCTH,
3aMeYdEeMbI€ IIPH KOHCTPYUPOBAHUU OTAEIbHBIX METO/JOB, 3ACTAB/IAIOT BO3BPAILATbCS
K IIPOEKTUPOBAHUIO KJIACCA.

B Hanmcanue XOpOLIEro MCEBAOKOAA IIPEAIIONAraeT YIOTPEeOICHUE IIOHATHOIO €CTE-
CTBEHHOI'O A3bIKA 6€3 CIen(PUIECKUX OCOOEHHOCTEN KOHKPETHOI'O 3bIKA IIPOIPAM-
MUPOBAHUSA, 4 TAKKE (POPMYIUPOBOK HA YPOBHE HAMEPEHUH (OIIUCAHUA CYTH KOH-
CTPYKLUH, 4 HE CIIOCOOOB €€ PadOThI).
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B IIpouecc IIporpammuposanHus ¢ IICEBIOKOAOM — IOJIE3HbIN MHCTPYMEHT A€TAIb-
HOI'O IIPOECKTUPOBAHUS, YIIPOIIAIOMNA KOJUPOBaHue. IICeBAOKO TPAHCIUPYETCS
HENOCPEACTBEHHO B KOMMEHTAPHUH, FAPAHTUPYS X 4J€KBATHOCTb U MOJIE3HOCTD.

B He oCTaHaBIMBAUTECH HA NIEPBOU NPUYMAHHON BAMH KOHCTPYKIIUU — HUCIPOOYII-
T€ HECKOJIBKO ITOJXOJI0OB U BBIOEPUTE JIYUIINH, NIPEXK/IE YEM ITHUCATH KOJI.

B TIposepsanTe CBOIO PA60TY HA KAXK/JOM IIAre€ U MPOCUTE 06 3TOM JApyrux. [Ipu aTom
BBl OTJIOBUTE OIIMOKHA HA HAMMEHEE JJOPOTOCTOSAMIEM YPOBHE, KOTZA BBl BJIOKUIN B
paboTy MEHBIIE YCUIUI.
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NMEPEMEHHbIE

m [nasa 10. O6wme NpUHUMMBLI UCMOSIb30BaHUS NEPEMEHHbIX
m [naesa 11. Cuna umeH nepemMeHHbIX
m [naBa 12. OcHOBHble TUMbI AaHHbIX

m [naBa 13. HectaHpapTHble TUMbl OAHHbIX



rMM*TABA 10

O6Lwme NpuUHUMNDbI
NCMoJIb30BaHUS NepPeMeHHbIX

CopepxaHue

http://cc2e.com/1085

10.1. Yto BBI 3HAETE O JAHHBIX?

10.2. TpaMOTHOE OOBABIECHUE IIEPEMEHHBIX
10.3. IIpuHIMIBI MTHUITUATINU3ALNNA [IEPEMEHHBIX
10.4. O61aCTh BUAUMOCTU

10.5. [IepCUCTEHTHOCTD

10.6. Bpems CBA3BIBAHUSA

10.7. CBa3b MeX/Jy THUIIAMU JAHHBIX U YIPABIAIONIMMUA
CTPYKTypaMH

B 10.8. EAMHCTBEHHOCTD 1€/ KAXKAOM NMEPEMEHHON

CBs3aHHbIe TeMbl

MMeHOBaHME IEPEMEHHBIX: IIaBa 11

DYyHIAMEHTAIBHBIE TUIBI JAHHBIX: I71aBa 12

Penkue Tunbl JaHHBIX: I71aBa 13

Pazmemenne oObsIBIEHNUN JIaHHBIX: OJITHOMMEHHBIA TTOJIpaszzen paszaena 31.5

JOKYMEHTHPOBAHUE IIEPEMEHHBIX: TTOJpa3/iesl «KOMMEHTHPOBAHUE OOBSIBICHUI
JIAaHHBIX>» pazjena 32.5

Ecnu npu KOHCTPYUPOBAHUU NMPUXOJUTCA 3ATONHATh HEOOJIBIINE IPOOEIBl B TPEOO-
BAHUAX U APXUTEKTYPE, TO HOPMAJIBHO U JAXKE JKEIATEIbHO. [IPOEKTUPOBAHUE IIPO-
I'PAMMBI BIJIOTb O MHUKDPOCKOIIMYECKUX JeTaleH OblI0 6bl HEADDEKTUBHBIM. B 3TOM
IJIABE€ PACCMATPUBAECTCA OJUH M3 HU3KOYPOBHEBBIX BOIIPOCOB KOHCTPYMPOBAHUA —
HCIIOIb30BAHUE NIEPEMEHHBIX.

dTa r1aBa 6yAeT OCOOEHHO MONIE3HA ONBITHBIM IPOrPAMMUCTAM. JJOBOJBHO 4ACTO MBI
NPUMEHAEM PHUCKOBAHHBIE MOAXO/bI, HE UMES MOTHOTO MPEACTABAEHUA 00 aIBTepHa-
TUBAX, 4 MTOCJIE UCIOJIb3YEM UX B CHUIYy IPUBBIUYKU. OCOOBINT UHTEPEC JJI ONBITHBIX
[IPOTPAMMHUCTOB MOTYT IPEACTABISAT paszesbl 10.6 u 10.8, MOCBSIIEHHBIEC COOTBETCTBEH-
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HO BPEMEHHU CBA3BIBAHMA U UCIOIb30BAHUIO IEPEMEHHBIX TOJIBKO C OAHOM 1e/bIo. Ecimn
Bbl HE 3HAETE, HACKOJIbKO «OIIBITHBIM» IIPOIPAMMMUCTOM BbI ABJIAETECDH, IIpouguTe «Tect
Ha 3HAHUE THUIIOB JJAHHBIX» B pazjeie 10.1 u y3Haure.

B 310711 171aBE A Oy/ly IOHUMATD IO/ «IIEPEMEHHBIMU» U OOBEKTHI, 1 BCTPOEHHBIE THIIBI
JAHHBIX, TAKUE KaK ILI€JILIE YMCId U MACCUBBL «TUMAMU JAHHBIX> f, KaK IPaBUIO, OY1y
HAa3bIBATb BCTPOEHHBIE TUIIBI JAHHBIX, 4 IPOCTO «JaHHBIMU» — KU BCTPOEHHBIE THIIBI
JIAHHBIX, 1 OO'bEKTHI.

10.1. Y710 BbI 3HaeTe 0 AaHHbIX?

CospaBas JaHHBIC, BBl JOJLKHBL B IIEPBYIO OYEPENb MOHATDH, KAKUE MUMEHHO
JJAHHBIC BAM HY>KHBL. OOIIUPHBIE 3HAHUS O PA3HBIX TUIIAX JAHHBIX — BAXKHCH-
HIMI KOMIIOHEHT B UHCTPYMEHTAPUHU JIOOO0T'0 IPOIPAMMUCTA. BBEICHUS B TUIIBL
JAHHBIX B 3TOU KHUI'C Bbl HE HaijeTe, HO «TeCT HAa 3HAHUE JAHHBIX> IIOMOXET BAM
OIPEAEIUTD, CKOIBKO €IIE BAM HYKHO O HUX Y3HATb.

0w

o N

TecT Ha 3HaHMe faHHbIX

ITocrassre cede 1 6an 32 KAKABIA TEPMHUH, KOTOPBIM BAM M3BECTEH. EC/IM TEPMUH Ka-
JKETCSI 3HAKOMBIM, HO BBl HE YBEPCHBI B €I0 3HAYCHUHU, IOCTABLTE cebe 0,5 H6ana. Bol-
MIOJTHUB TECT, IPOCYMMHUPYUTE OAJUILI U OLIEHUTE PE3YNLTAT MO NPUBEAEHHOMY HIKE
OIUCAHUIO.

_ abstract data type ~literal (iurepan)
(aGCTPAKTHBIA THUII JAHHBIX)
,,,,,, array (Maccus) ~ local variable (i1oxanbHas
IIEPEMEHHAA)

bitmap (pacTpoBo€ N3006PAKEHUE) lookup table (Tabinia noucka)

boolean variable (6ynesa nepemennas) member data (JaHHBbIC-YWICHBI)

B-tree (B-nepeso) pointer (yKas3aTesb)

character variable private (3aKpbITbIIT)
(CMMBOJIbHAA TIEPEMEHHAA)

container class (K1acc-KOHTENHED) _ retroactive synapse (peTpOaKTUBHBIN

CHHAIIC)

referential integrity (11€710CTHOCTD
CCBUIOYHBIX JIAHHBIX)

double precision (JBOMHAsA TOYHOCTD)

elongated stream (yJUIMHEHHBIN ITOTOK) stack (crek)

enumerated type (Iepe4uciaeHue) string (CTpOKa)

______ floating point (uucio ~structured variable
C ILIABAIONICH TOYKOM) (CTPYKTYpHAsl IEpEMEHHAS)
____ heap (xyua) _ tree (j1epeBo)

index (MHAEKC) typedef (CMHOHUM THIIA)

integer (1ea0€ 4MUCIO) union (O6bEAUMHEHUE)

linked list (CBA3aHHBIA CITMCOK) value chain (njenoudxa

HAYUCICHUSA CTOI/IMOCTI/I)

named constant variant (YHUBEPCAJIbHBIA THIT)

(MMEHOBAHHAsI KOHCTAHTA)
~__O6mee yHCIO 6AIUIOB
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VHTEPNPETUPOBATh PE3YILTATHI MOXKHO MPUMEPHO TaK.

0-14 Bpl — HAYMHAIOIIUI IIPOIPAMMHUCT; BO3MOXKHO, Bbl YUUTECHh HA IIEPBOM KypCE€ MH-
CTUTYTA WJIA CAMOCTOATENBHO M3Yy4A€TE CBOH IEPBBII A3BIK IPOI'PAMMUPOBAHMAL.
Bel MOXETE MHOI'OE y3HATD, IPOUYUTAB O/IHY U3 KHHI, IIEPEUNCIEHHBIX B CJIEYIOIIEM
nozpaszesie. BepHyBIIMCh K 3TOM 4aCTU KHUI'M IIOTOM, Bbl U3BJICYETC OOJIBIIC
IIOJIb3bI, IOTOMY YTO 3TOT MATEPHAN AAPECOBAH OOJIEE ONBITHBIM MPOIPAMMHUCTAM.

15-19 Bbl — ODPOrpaMMMUCT CPEAHEIO YPOBHSA MM OIBITHBIM IPOIPAMMUCT, KOTOPBIA MHO-
roe 326Ul M3 KHUI, YKA3aHHBIX YyTb HIJKE, BBl TAKKE CMOXKETE HU3BJICUYb BBITOLY,
XOTS MHOTHME KOHLIENIMH OYyAyT BAM 3HAKOMBIL.

20-24  Bbl — 3KCHEPT B NPOIPAMMHPOBAHUN. BEPOATHO, HA BAIIEH IOJIKE YXKE CTOAT KHUIH,
YKa3aHHBIE HUXKE.

25-29 Bl 3Hae€TE O THUINAX JIAHHBIX OOJIbINE, YEM 5. MOXKET, HANIUIIETE COOCTBEHHYIO KHUTY
(IpUIIIATE MHE 3K3eMIULAP!)?

30-32  Bpl — THIECAaBHBIA MOMIEHHUK. TEPMUHBI «yUIMHEHHBIA ITIOTOK», «PETPOAKTUBHBIN
CHHAIC> U «IIEMOYKA HAYUCIECHUA CTOMMOCTH> HE UMEIOT HUKAKOI'O OTHOMIEHHUS
K TUIAM JIAHHBIX — s UX BbyiyMan! [Tpouunraitre paszaen «[IpodeccruonanpHas 4ecT-
HOCTb> B I1aBe 33!

JlononHuTenbHble pecypcbl

XOopoHmMMH UCTOYHUKAMHU UH(OPMALUN O THUIAX JAAHHBIX SBJIOTCS CICAYIOINUE KHUTH:

Cormen, H. Thomas, Charles E. Leiserson, Ronald L. Rivest. Introduction to Algorithms.
New York, NY: McGraw Hill. 1990.

Sedgewick, Robert. Aigorithms in C++, Parts 1-4, 3d ed. Boston, MA: Addison-Wesley, 1998.
Sedgewick, Robert. Algorithms in C++, Part 5, 3d ed. Boston, MA: Addison-Wesley, 2002.

10.2. 'pamoTHOE 06bABNEHNE NePEeMEHHbIX

B aTOM paszene onucaHpl ClIOCOObI ONTUMHU3ALUN OOBSBICHUS
MepekpecThas cebinka O (hopma-
TMDOBAHWN 0GbABNEHNT nepemen-  [ICPEMCHHBIX. CTPOTO rOBOPS, 9TO HE TAKas YK M KPYIHAA 32-
HbIX CM. OJHOMMEHHbIWi MoApa3-  Jja4d, M BB MOIJIM OBl IOJyMaTh, YTO OHA HE 3ACIYKUBAET COO-
fen paspena 31.5, a 0 okyMeH-  CTBEHHOTO pasfiena. M Bce XKe CO3/1aBaTh NEPEMEHHBIE TIPUXO-
Tuposarun — nogpazgen <KoM- g oyens WacTo, M MPHOGPETEHHE MPABMIBHBIX PUBHYEK
MEHTUPOBaHMe 00bABNEHNN [aH-

IIOMOXET BAM CIKOHOMHUTb BPEMS U HUCKIIOUNTH HCHYKHBIC
HbIX» pasgena 32.5.

Pa304apOBAHUSL

HesiBHble 06bABNEHUsA

HekoTopbl€ A3bIKU NOLAEPKUBAIOT HEABHOE OObABICHUE IIEPEMEHHDIX. TaK, €CIIH, IIPO-
rpamMupys Ha Microsoft Visual Basic, Bel IONIBITA€TECH UCIIOIb30BATh HEOOBABICHHYIO
[IEPEMEHHYIO, KOMIIUIATOP MOXKET dBTOMATHYECKU OOBABUTD €€ I BAC (3TO 3aBUCUT
OT MAPAMETPOB KOMITUIATOPA).

HesiBHOE OOBABIEHUE NIEPEMEHHBIX — OJHA M3 CAMBIX ONACHBIX BO3MOKHOCTEN A3bI-
Ka. Ecin BBl mporpammupoBanu Ha Visual Basic, To 3HaeTe, KakK KaJIb BDEMEHHU, TOTPA-
YEHHOI'O H4 MOMCK IIPUYMHBI HENPABUWIBHOI'O 3HAYECHUS dcctNO, €C/Id B UTOr'€ OOHAPY-
JKABAETCS, YTO BbI 110 OLIMOKE BBI3BAJIA IIEPEMEHHYIO dcCiNum, KOTopas Oblla MHULIM-
AIM3UPOBAHA HyJEM. EC/IM A3BIK HE 34CTABIACT OOBSABIATL IIEPEMEHHBIE, ITOJOOHYIO
OLIMOKY AOIYCTUTb OYEHD JIET'KO.
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Ecnm s13bIK TpebyeT OObABICHUS IEPEMECHHBIX, JUIsI CTOJIKHOBEHUS C JAHHOI
pO6IEMOI HY)KHO CEIATH JIBE€ OMMUOKU: BO-IIEPBBIX, UCIOJIb30BATh B TEJIC
MeTO/Ia U acctNum, u acctNo, Hy, 4 BO-BTOPBIX, OOBSBUTHh B METOZIE 0O€ 3TU
rnepeMeHHble. TaKyI0 OUIMOKY JONYCTUTh CJIOXKHEE, YTO MPAKTHYECKH YCTPAHSICT MIPO-
6s1eMy ITOXOKUX UMEH IIEPEMEHHBIX. 10 CyTU SI3BIKH, TPEOYIOUINE SIBHOTO OOBSIBICHUS
IIEPEMEHHBIX, 3aCTABIAIOT O60JIEe BHUMATEIBHO HCIONIb30BATh JAHHBIC, YTO SBISECTCS
OJTHUM M3 BLKHEHIINX JIOCTOMHCTB TAKUX S3BIKOB. A €CJIU SA3BIK MOJJICPKUBACT HESB-
Hble OOBSABACHUA? HECKOIBKO COBETOB 51 IIPUBEJ HIKE.

Omxnouume nesagHwvle 006:a61eHuA HEKOTOPbIe KOMIIMIATOPHI MTO3BOJISIOT 3aIIpe-
TUTh HESIBHbIE 0ObsiBIcHUA. Hanpumep, B Visual Basic /s 3TOro CIyKUT JUPEKTHBA
Option Explicit On, KOTOPAs 3aCTABIAET OOBABIATb BCE UCIIOJIb3yEMbIE IIEPEMEHHDIE.

Oosaanaiime éce nepemennsie IlcuaTas UM HOBOM IIEPEMCHHOI, OOBABUTE €€, TAXKE
€CIM KOMITUJIATOP 3TOTO He TpebyeT. ITyCTh He OT BCEX, HO OT HEKOTOPHIX OIIHOOK 3TO
BAC U30ABUT.

Hcnonw3yiime KOHGeHUuU UMeH08anus ITo6bl HE UCIIOJIb-

. MepexpectHas cebinka O cTanpap-
30BATh /IBE IEPEMEHHBIC TAM, I7I€ NPE/IIONAraCTCA O/IHA, 3AANTE  ryonu cokpauienii umeH cu.
KOHBCHIIUIO YITOTPEOICHUA MONYIPHBIX CY(DPPUKCOB B UMCHAX  nopgpasaen «O6lume COBETb N0
nepeMeHHbIX. CKaKeM, KOHBEHITNA MOXKET Tpe60BaTb IIpUMCHE- COKpaLLEHMIo UMeH» pasgena 11.6.
HUs AUpeKTUuBbl Option Explicit On n cyddukca No.

IIpoeepaiime umena nepemennvix IIPpOCMATPUBANTE CIUCOK NMEPEKPECTHBIX CCHI-
JIOK, CTEHEPUPOBAHHBIN KOMITWIATOPOM WIN YTUIATON. MHOIME KOMITUIATOPBI COCTAB-
JIIIOT CIIMCOK BCEX IIEPEMEHHBIX METO/A, YTO, HAIIPUMED, IIO3BOJISIET Y3HATh O HEYMBIIII-
JICHHOM IIPUMEHEHUU /IByX IIEPEMEHHBIX C IIOXOXUMU UMEHAMU. KpoMme TOro, KoMmu-
JIATOPBL MOI'YT YK43bIBATb HA OOBABICHHBIC, HO HEUCIIOIb30BAHHBIC IIEPEMEHHBIC.

10.3. MpuHUKUNbI UHULMANU3aLuKn NepemMeHHbIX

HeBepHasg MHULUAIA3ALMA JAHHBIX — OJUH U3 CAMBIX IVIOJOPOJHBIX HCTOY-
HHMKOB OIIMOOK B IIPOrPAMMMPOBAHUU. DPPEKTUBHBIE CIIOCOOBI IIPEJOTBPA-
LICHUA IPOOGJIEM C MHULUAIU3ALMEN MOT'YT 3HAYUTEIbHO YCKOPUTD OT/IAZKY.

o,

[Ipy HEBEPHOM MHULUAIUIALMU [TPOOIEMbI OOBACHAIOTCA TEM, YTO NEPEMCHHASA UMC-

€T HE TO IIEPBOHAYAILHOE 3HAYEHUE, KOTOPOE Bbl OKUIAETE. DTO MOKET CIIYIUTHCS 110

OJJHOM M3 CJIEJYIOIMX IPUYHH.

B IlepeMEHHOI HE ObIIO IPUCBOCHO 3HAYCHMA. OHA UMEET TO  [enekpectHas cobinka O TecTu-
CIy4aUHOE 3HAYCHUE, KOTOPOE HAXOAMIOCH B COOTBETCTBY-  DOBaHMM, 0CHOBAHHOM Ha Wa6o-

IOIUX AYEUKAX MAMATU IIPU 3aIYCKE TIPOTPAMMBL. Hax NHULMan13aunm AanHbIX 1 uX
1CMONb30BAHNSA, CM. NOApa3aen
«TeCTMpOBaHNe, 0CHOBAHHOE Ha
NOTOKax AaHHbIX» pasfena 22.3.

B 3Ha4Ye€HME NEPEMEHHON yCcTapeno. Korga-ro nepeMenHomn
6BUIO NMTPUCBOEHO 3HAYEHUE, HO OHO YTPATUIO CBOIO AKTY-
AIBHOCTD.

B OjHUM 4aCTsAM IIEPEMEHHON ObUIM IIPUCBOEHBI 3HAYCHUS, 4 JPYI'UM HET.

ITocnegHusas NpUYMHA UMEET HECKOJIBKO BAPUALIMHI. BBl MOXETE MHUIMAINU3UPOBATD
HECKOJIPKO WJIECHOB O00'bEKTA, HO HE BCE. BB MOXKETE 3a0bITh BBIJICUTD MAMSITh U HHU-
UAIU3UPOBATD «IIEPEMEHHYIO», HA KOTOPYIO YKa3bIBACT HEMHUIIMATU3UPOBAHHBIN YKa-
3aTesib. [Ipy 3TOM Ha CAMOM /I€JIE€ BBl 3aHECETE HEKOTOPOE 3HAYECHHUE B CIYYAUHBIN 610K
namsaTH. UM MOXET 0Ka3aTbCsl 0O0JIACTb MaMsATH, COJEepsKallas JaHHble. IM MOXeT OKa-
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3aTbCsl OOIACTD AMATH, COAEPIKALLAA KOJ. B 9TOM 6JIOKE MOXKET HAXOJUTbCH (PPAIMEHT
OC. [Tpobnema € yKazaTeJsaMu MOXKET IPOABIATBCSA COBEPIIEHHO HEOXKUAAHHBIM 00pa-
30M, U3MEHAIONUMCA OT CAydas K CJIYy4alo, IO3TOMY HANTHU TAKHE OMIMUOKHU CIOXKHEE,
4yeM JIIOOBIE JIPYTHE.

Hrzke onmucanbl CrocoObl MPEAOTBPAIEHN TPOOIEM, CBA3AHHBIX C MHUIIMATU3AIAEN.

Huuyuanudupyiime xaxncoyo nepemennyio npu ee 0o0sa61eHuy VHATNATN3AINA
MIePEMEHHBIX MTPHU UX OOBABICHUN — IIPOCTAd METOJUKA 3AMHUTHOIO IMPOTPAMMHUPO-
BAHMS M XOPOIIAs CTPAXOBKA OT OMIMOOK MHUITUATU3ANNH. TaK, CIeAYIONUN KOJ| TI0-
3BOJIIET ['APAHTHUPOBATD, YTO HHUIIUAIU3ALINA MACCUBA StudeniGrades GyeT BbITONHATHCS
MY KAK/IOM BBI30BE METO/A, COAEPIKAIIETO MACCHB:

Mpumep MHMUMANU3aumM MaccuBa nNpu ero 06bABNEHUN (C++)
float studentGrades[ MAX_STUDENTS ] = { 0.0 };

MepexpecTuan cebLnka Mposepka Huuyuanusupyiime Kancoyio nepemennyo mam, 2oe ona
BXOAHIX NapaMeTpos fensetcs  UCROAB3Yemcsn 6 nepewul pas Visual Basic n HexoTopble
elie 0AHOA (hopMoiA 3alWmTHOrO  JIPYTHE A3BIKKU HE ITO3BOJIAIOT MHUIIUATU3UPOBATH IEPEMCHHBIC
nporpaMmupoBaHKs (cM. maey 8).  pu UX OOBABICHUM. B PE3yIBraTe KOJ MOKET IPUHUMATD BUJI,
IIPU KOTOPOM CHA4aJ1d BBIIIOJIHACTCS OOBSIBICHUE HECKOJIBKUX

IIEPEMEHHBIX, 4 IIOTOM ITHU IIEPEMEHHBIE MHUIIMATU3UPYIOTCA — U TO U JJPYroe Ipo-
HUCXOJHUT BIAIU OT MeCTa (PAKTUUECKOI'O UCIIOIb30BAHUS IIEPEMEHHBIX B IIEPBBII Pa3:

Mpumep nnoxoi MHMUMANU3aLumu
H nepemeHHbIx (Visual Basic)

00bsiBNEHNE BCEX MNEpPEMEHHbIX
Dim accountIndex As Integer
Dim total As Double
Dim done As Boolean

s

MHUUMann3aunsd BCexX NepemMeHHbIX
accountIndex = 0
total = 0.0
done = False

NCNoNb30BaHne nepemeHHon accountIndex
NCNoNb30BaHne nepemeHHon total

CNONb30BaHNE nepemeHHon done
While Not done

Jlydlie UHUIAATA3UPOBATh KLKIYIO IEPEMEHHYIO KAK MOKHO OJIMIKE K MECTY IIEPBOI'O
obpalieHus K HEu:
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Mpumep xopoluen UHMLUManu3auuu nepemenHbix (Visual Basic)

Dim accountIndex As Integer
accountIndex = 0
NCNnonb30BaHne nepemMeHHorn accountIndex

Dim total As Double
l;ﬂepeMeHHaﬂ fotal 06bABNAETCH W MHULMANUSNPYETCA HEMOCPEACTBEHHO Mepes ee WUCMofib30BaHNEM.

total = 0.0
Crob30BaHne nepemeHHon total

Dim done As Boolean

MepemeHHas done TakXe OObABNAETCS W WHULNANM3MPYETCS HEMOCPEACTBEHHO MEpef ee MCnomnb3oBa-
HUEM.

done = False
" MCNONb30BaHMe nepemMeHHol done
While Not done

Broport BapuanT sydine nepsoro no HECKOJbKUM NPUYUHAM. [IOKA BBIITOJHEHUE TIEP-
BOT'O NPUMEPA JOUJIET 10 (PPATMEHTA, B KOTOPOM HCIIONB3YETCA EPEMEHHAA done, OHa
MOJKET OKA3aThbCA U3MEHEHHOMN. [IaKe €CIM PY HAITMCAHUY IIPOIPAMMBI 3TO HE TAK, HEJIb35
rapPaHTUPOBATD, YTO ITOT'O HE MPOMU3OUAET ITOCJIE HECKOJIBKUX €€ M3MEHEHMI. Kpome Toro,
B IIEPBOM IIPUMEPE BCE NEPEMEHHBIE NTHULIMATU3UPYIOTCA B OAHOM MECTE, M3-34 YETO
CO371A€TCA BIIEYATIEHUE, YTO BCE OHU UCIIONb3YIOTCA HA MPOTAKEHNUNA BCETO METO/IA, TOTAA
K4K Ha CAMOM JIeJI€ TIEPEMEHHAA done BBI3BIBAETCA TONBKO B €ro KoHrle. Hakonern, B pe-
3YJIBIATE€ U3MEHCHUI IIPOIPAMMBI (KOTOPBIE HEU3OEKHO IIPUAETCS BHOCUTD, U HE TOJIb-
KO IIPU OTJIA/IKE) KOJI, UCIIOB3YIOIHIA IEPEMEHHYIO dore, MOXKET OKa3aThCA 3aKIIOYEH-
HBIM B IJUKJL, [IDU 3TOM IIEPEMEHHYIO KAK/ABIM Pa3 HYKHO OyZleT MHUIUATU3UPOBATD 34-
HOBO. BO BTOpOI IIPUMEP B 3TOM CJIy4a€ NPUJETCS BHECTU JIMIIb HEOOJIBIIOEC U3MECHE-
nue. Ilepsblil IpuMep caadee 3aMUILEH OT JOCAAHBIX OIUOOK MHULIUAIU3ALIUU.

[Ba 3TUX (pparMeHTa WULOCTPUPYIOT [IprHiun bauzoctu: rpym- MepeKpecTHas cesinka O rpynni-
IUPYHATE CBA3AHHBIC ACHCTBUSA BMECTC. OTOT IPUHLMII IPCAIO-  pogke caf3aHHbIX ASHCTEMI OM.
JIAraeT TakkKe OIM30CTh KOMMEHTAPHUEB K OMMCBIBAEMOMY MMM pasgen 10.4.

KOJy, 6JIM30CTb KOJA HACTPOHKHU IJUKJIA K CAMOMY LIUKJY, I'PYII-

NUPOBKY KOMAH], B TMHEUHBIX YY4aCTKAX MIPOIPAMMBI U T. [I.

B uoeanvnom cnyuae cpa3y o0saenaiime u onpeoensniinme Kaxicoyio nepemennyro
Henocpeocmeenno nepeo nepevim oopauenuem x Heti IIpu OObABICHUU IIEpeE-
MEHHOM BBl YKa3bIBacTe ee TUIl IIpu omnpeeneHn Bbl IPUCBAMBAETE €1 KOHKPETHOE
3HadcHUE. EC/IM A3BIK IO3BOJIET (K TAKUM A3BIKAM OTHOCATCS, HarpuMmep, C++ u Java),
IIEPEMEHHYIO CIEAYET OOBABIATD U OIPELEIATh Hepes (PPArMEHTOM, B KOTOPOM OHA
HCIIOIb3YETCs BIEPBBIE. B meane Kaxaylo NEPEMEHHYIO CIEAYET OIPEIEIATh IIPU €€
OObABJICHUMU:
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Mpumep xopoLuei MHULUANU3aLMK NEPEMEHHBIX (Java)

int accountIndex = 0
// vcnonb3oBaHWe nepeMeHHol accountIndex

MepemeHHas fofal MHULMANU3MPYETCA HENOCPEACTBEHHO Mepes ee MCMONb30BaHUEM.

double total = 0.0;
// wcrnonb3osaHue nepemenHoi total

I;I'IepemeHHaﬂ done TaKxXe MHULMANN3NPYETCA HEMOCPEACTBEHHO MEPef ee MCMOb30BaHNEM.

MepekpecTHas cebinka O rpynnm-

poB

boolean done = false;
// wvcnonb3oBaHue nepemeHHoi done
while (! done ) {

Oosaeanaiime nepemennsie no mepe 603monchocmu kax final
Ke cBA3aHHbIX mevicTeuit cv. W const  OODBABUB IICPEMCHHYIO KaK final B Java win const

Takxe pasgen 14.2. B C++, BBI MOXKETE IPEIOTBPATUTH U3MEHEHUE €€ 3HAYCHUA IT0C-

Jie THULNAnu3anuu. Kino4uessle €108 final v const TONE3HbBI 115
OIIpE/ICICHUSI KOHCTAHT KIACCA, UCKIIOYUTEIBHO BXO/HBIX MAPAMETPOB U JIIOOBIX JIO-
KAJIBHBIX TIEPEMEHHBIX, 3HAYCHUSI KOTOPBIX JIOJLKHBI OCTABATHCS HEM3MEHHBIMU TTOCIIE
UHULIUAIN3ANH.

Yoenaiime oco6oe enumanue cuemuurKam u aKKymyaamopam IlepeMeHHbIC 7, J,
R, sum W total 9aCTO UIPAIOT POJIb CYETYMKOB MIIA AKKYMYJIATOPOB. Hepeako nporpam-
MHUCTBI 3d0bIBAIOT OOHYIUTL CYETYMK WM AKKYMYJIATOP IepeJ| €ro UCIOJb30BAHUEM B
odepeHon pas.

Huuyuanusupyiime oannvle-uieHsl K1acca 6 e2o koncmpyrxmope I1oj06HO 1e-
PEMEHHBIM METO/A, KOTOPBIC CJIEAYECT MHULIIMAIIM3UPOBATD IIPU BBI3OBE KaX/JOI'O METO-
/14, JAHHBIC KJIACCA CIe/IyeT MHULIMAIIM3UPOBATD B €I'0 KOHCTPYKTOPE. EC/IM B KOHCTPYK-
TOPE BBIJCIACTCS MAMATD, B ICCTPYKTOPE €€ CIIEAYET OCBOOOJUTD.

ITpoesepaiime Heo6x00UMOCG NOBMOPHOL ununuanudaruu CrpocuTe ceds, HyxX-
HO 111 6yAET KOTa-HUOYIb HHUIIUATU3UPOBATH IIEPEMEHHYIO IIOBTOPHO: HATPUMED, [T
NPUMEHEHUA B IUKJIE WIN Ul IEPEYCTAHOBKU €€ 3HAYEHHUS MEXK/Y BBI3OBAMHU METO/A.
Ecmn fa, yéenuTech, 4TO KOMaH/Ad MHUITUAIU3ANNA BXOAUT B IIOBTOPSIOMIMNICA (ppar-
MEHT KOJQ.

Huuyuanu3upyiime umeHo8annbvle KOHCMARMbL O0UH PA3; nepemennble UHULU-
anu3upyime 6 UCNOAHACMOM KOOe ECIu IEpEMEHHBIE CIYXKAT JJI1 UMUTALIUU UMeE-
HOBAHHBIX KOHCTAHT, BIIOJIHE JIONTYCTUMO MHUIIATU3UPOBATb X OIUH PA3 IIPU 3aITyCKE
NIPOrpaMMbl. MHUIIUMAIN3UPYUTE UX B METOJIE Startup(). ICTUHHBIE IEPEMEHHDBIE NHU-
LUAIA3UPYATE B UCIOJHAEMOM KOJI€ HEMOJAIEKY OT MECTA HUX BBI30BA. OUEHDb YaACTO
METO/I, KOTOPBIA NEPBOHAYATIBHO MPUMEHSICA OJIUH Pa3, MOCIE U3MEHEHUS NIPOrPaAM-
MBI BBI3BIBAE€TCS MHOTOKPATHO. IlepeMEHHbIE, KOTOPbIE MHUIIUATU3UPYIOTCA B METOJIE
Startup() ypOBHS NPOrPAMMBI, HE OYAYT MHULIUAIU3UPOBATLCA MOBTOPHO.
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Hacmpoiime xomnuaamop marx, 4moost On agmomamuuecku WHUUUAIUSUPO-
8an ece nepemennwsie ECIU BAIl KOMIWISTOP MO/ICPKUBACT TAKYI0 BO3MOKHOCTb,
34CTABBTE €r0 aBTOMATHYECKM MHHUITUATU3UPOBATh BCE NepeMeHHbIe. OIHAKO, MOIArasich
HA KOMITWIATOP, Bl MOXKETE CTOJIKHYTHCS C IIPOGIEMaMU MPU NIEPEHOCE KOZIA HA IPYroi
KOMITBIOTEP WM IIPHU UCIOIBb30BAHUHU JIPYTOI'O KOMITWIATOPA. JIOKYMEHTHPYHTE HCIIOJb-
30BAHHE NTAPAMETPOB KOMIIMJIATOPA — 6€3 TAKOM JIOKYMEHTAIIUN TIPEAIONOKEHHUS, OCHO-
BAHHBIC HAd KOHKPETHBIX MMAPAMETPAX KOMIHJIATOPA, ONPEJACTUTh OYCHb TPY/IHO.

Buumamensno usyuaiime npeoynperncoenus KOMnuaamopa MHOTHE KOMIINIIA-
TOPBI NPEAYIPEKIAIOT 00 UCIONb30BAHUM HEMHULIMAJIM3UPOBAHHbBIX IIEPEMEHHDBIX.

IIposepaiime KoOPPEeKMHOCML GXOOHLIX napamempos

N MepekpectHas ccbinka O NpoBepke
D10 eme O/MH (PPEKTHBHEIN CIIOCOG NPEJOTBPAIEHNS OIMMOOK  gyonupix napavietpos cw. rasy 8,
MHUITUATTU3AITHU . HpC)K,ELC YCM IMPUCBOUTH BXO/JHBIC 3HAYCHUSA npenmMyLLecTBEHHO pa3gen 8.1.
4eMy-1160, YOEIUTECh, YTO OHU JIONYCTUMBI.

Hcnonws3yiime ymuaumy npoeepxu 00Cmyna Kk namamu 014 oOHapyscenusn ne-
éepno unuyuarusuPosannsix ykazameneti Hexoropsie OC caMy CIEIAT 32 KOP-
PEKTHOCTBIO O6PAIIEHUI K ITAMATH, BBIITIOIHIEMBIX IIPH ITIOMOIIH YKA34TEJIEH, IPyIHe OC-
TABJIAIOT BAC HA IIPOU3BOJ CyAbOBL TOIZa MOXKHO MPHOGPECTH MHCTPYMEHT IIPOBEPKU
JOCTYIIA K ITAMATH U IIPOKOHTPOINPOBATH HCIIOIB30BAHNE YKA3ATENEIH B CBOEH IIPOrPAMME.

Huuyuanudupyiime pabouyio namams npu 3anycke npozpamms, VHUIINIATNA3A-
11 paboyei MaMsaTU U3BECTHBIM 3HAYECHHEM OOJIerdaeT IMOUCK OMMOOK MHUIINAIN3Aa-
LUH. DTOI'O MO3BOJIIOT JOCTUYb ONUCAHHBIC HIKE MOJXO/BL.

B Bbl MOXETE UCIIOIb30BATh CIECLUATU3UPOBAHHYIO YIHINTY JUI 3aII0JIHEHUSA I1aMs-
TH OIPEJEACHHBIM 3HAYCHUEM II€PE], 3aIIyCKOM IIPOrpaMMBL. i1 HEKOTOPBIX Lie-
JIEX XOPOLIO NOAXOAUT 3HaueHue 0, IOTOMY YTO OHO I'APAaHTUPYET, YTO HEUHUIIU-
ATM3UPOBAHHBIE YKA3ATENIN OY/IyT YKa3blBaTh HA HUKHIOIO O6JIACTh NAMATH, 6J1aro-
Japst 4eMy ux OyZeT OTHOCHUTEIBHO JIETKO HAUTHU. B cydae IIpoLeccopos € apXu-
TeKTypou Intel 1enecoobpa3Ho 3alONHUTD HaMATh 3HaueHueM 0xCC, IOTOMy 4TO
OHO COOTBETCTBYET MAUIMHHOMY KOJy KOMaH/Ibl TOUKH IIPEPBIBAHUS; €C/IN BbI 3aI1y-
CTUTE KOJ, B OTJIAJYUKE U IIONBITACTECH BBIIIOJHUTD JAHHBIC, 4 HE KOJ, BBl IOTOHETE
B TOYKAX NIpepbIBaHUd. Emme ogHo 4O0CTONHCTBO 3HaYeHUs OXCC B TOM, YTO €I'0 JIETKO
3aMETUTH B JAMIIAX MAMATH; KDOME TOI'O, OHO PEAKO UCIOAb3YeTCs. I1o aTuM xe
npuuynHaM bpanan Kepuuran u Po6 ITafik npeyaraior 3aroIHATb IaMATb KOHCTAH-
Toit OXDEADBEEF' (Kernighan and Pike, 1999).

B EwM Bbl IPUMEHAETE YTHUINTY 3aII0JHEHUA MIAMATH, MOXKETE BpEMs OT BPEMEHU
U3MEHATD UCIIOJIB3YEMOE €11 3HaYEHUE. «BCTPAXUBAHME» IIPOIPAMMBI HHOI/IA II03BO-
JII€T OOHAPYKUTD NPOOJIEMBL, KOTOPBIE OCTAIOTCA CKPBITBIMU, €CJIA CPEJA HUKOI LA
HE U3MEHAECTCS.

B Bbl MOXETE C/Ie/IaTh TAK, YTOOBI IPOIPAMMA MHHUITUAIU3UPOBAIA CBOIO PA60OYYIO
aMATb IIPU 3a1ycKe. Llenb 3aIoJIHEeHus NaMATH 0 3aIyCKd IIPOrpaMMbl — OOHa-
pyxeHue aedeKTosB, TOrga KaK LeJb 3TOIO IOAXO0Ad — HUX COKDPBITHE. 3aIIOIHAL
pabouyIo NaMATb KAKIbIH Pa3 OJIMHAKOBBIM 3HAYEHHUEM, Bbl CMOXKETE I'dPAHTUPO-
BATh, UTO IPOTPAMMaA HE OY/JIET 34BUCETh OT CIAYYAMHBIX U3MEHCHUI HAYAJIBHOU
KOH(UI'YPALUM ITAMATH.

! ByKB. «MepTBasi KOPOBA». — [Ipum. nepes.
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10.4. O6nacTb BUAMMOCTHU

O61aCcTh BUMMOCTH MOKHO IIOHMMATh KaK «M3BECTHOCTb» IIEPEMEHHOI B IIPOIpaM-
Me. O61aCTbIO BUAMMOCTH HA3bIBAIOT (DParMEHT IPOIPAMMBI, B KOTOPOM IepeEMEHHAs
M3BECTHA M MOKET OBITh MCIIONb30BaAHA. [lepeMeHHas ¢ OrpaHUYEHHON UM HEOOb-
MIOX O6JACTBIO BUJUMOCTHA U3BECTHA TOJILKO B HEOOJBIIOM (PPATMEHTE MPOTPAMMBL:
B KAYECTBE IPUMEPA MOKHO MPUBECTH MHJIEKC, UCTIONB3YEMBIH B TEJIE O/JHOT'O HEGOIb-
IIOT'O IUKIIA. [lepeMeHHas ¢ 60JIBIION OOIACTHIO BUAUMOCTH U3BECTHA BO MHOTHUX MECTAX
IIPOrPAMMBIL: IPUMEPOM MOMKET CIIYKUTb TaOINLA C JAHHBIMU O COTPY/IHUKAX, HCIIO/Ib-
3yeMas 110 BCEH MPOIPAMME.

B pasHBIX A3bIKAX PEATM30BAHBI PA3HBIE IOAXOJBl K O0JIACTH BUJUMOCTU. B HEKOTO-
PBIX IPUMUTHUBHBIX S3bIKAX BCE IIEPEMEHHBIC IJIOOAIBHBL B 3TOM Cilydae Bbl HE UMee-
T€ KOHTPOJIA HAJl OONACThIO BUAUMOCTHU MEPEMEHHBIX, YTO CO3JAET MHOTO MPOOBJIEM.
B C++ 1 MOXOXHX S3bIKAX IIEPEMEHHAST MOKET UMETh OOIACTh BUJIUMOCTH, COOTBET-
CTBYIOIIYIO 6JIOKY ((PpArMEHTY KOZA, 3AKIIOUYEHHOMY B (DUI'YPHBIE CKOOKH), METOZY, KJIIACCY
(BO3MOJKHO, U IIPOU3BOJHBIM OT HETO KJIACCAM) WIMU BCEU mporpamme. B Java u C#
IIepEMEHHAs MOXET TAKKE UMETh OOTACTh BHANMOCTH, COOTBETCTBYIOIYIO ITAKETY FIIN
IIPOCTPAHCTBY UMEH (HA60pYy KJIACCOB).

Huxe g npuBen psji COBETOB, OTHOCAIUXCS K OOIaCTH BUJUMOCTH.

JlokanuayiTte o6paLleHus K nepeMeHHbIM

KoJi, pacionIO;KEHHBIA MEX/Y OOPAIIEHUAMN K IEPEMEHHOH, ABIAETCA «OKHOM YA3BU-
MOCTH». YeM OO0JbLIE 3TO OKHO, TEM BBIIIE BEPOATHOCTD, YTO B €r'0 Ipejeax Oyer
JO6ABIIEH HOBBII KOJI, UCKAXKAIOMNUH 3HAYEHUE TIEPEMEHHON, U TEM TPYJHEE CIEIUTD
34 3HAYEHUEM IIEPEMEHHOU NPHU UYTEHUU KOAd. [T03TOMY OOpameHus K NepeMEHHOM
BCEIZIA LEJIECOOOPA3HO JIOKAIN30BATD, IPYIIIMPYS UX BMECTE.

Hjes NOKaNU3anuy OOpaIeHnii K IEPEMEHHBIM CAMOOYEBU/IHA, OJJHAKO OHA JIOMyCKa-
€T 1 (POPMAJIBHYIO OLIEHKY. OIHUM M3 METO/IOB OLIEHKHU CTEMEHU CIPYNITUPOBAHHOCTU
OOpaleHU K IEPEMEHHOMN SBJISIETCSL OIIPEJICAECHUE «UHTEPBAIA» (Span) MExay oopa-
MIEHUAMU, HATIPUMED:

Mpumep onpegeneHns UHTEPBAN0B MEXAY 06paLLeHUAMu
K nepemeHHbIm (Java)

© O T ©
|
(=}

B JaHHOM CJIy4ae MEX/Ay NEPBBIM U BTOPLIM OOPAIEHUAMHU K ¢ HAXOAATCS JBE CTPOKU
KO/I4, TO3TOMY U MHTEPBAJ PABEH 2. MEXY ABYMs OOPANEHUAMHU K b — OfiHA CTPOKA,
YTO Ia€T HAM MHTEPBAJ, PABHBII 1, HY 2 UHTEPBAT MEXIYy OOpAIEHUAMH K ¢ paseH 0.
Bor eme oguH npumep:
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Mpumep unTepsanos, pasHbix 1 1 0 (Java)

= 0;
= 0;
= 0;
a+ 1
b/ c;

o T O T o
|

B 3TOM nIpHMepe MEXAy IIEPBLIM U BTOPBIM OOPAIEHUAMU K b —
OfIHAa CTPOKA KOJd, 2 MEKAY BTOPBIM M TPETBUM OOPAIICHUAMU
CTPOK HET, IO3TOMY UHTEPBAJIBI PABHBI COOTBETCTBEHHO 1 1 0.

CpeiHnI HHTEPBAJT BEIYUCIICTCS MTYTEM YCPEAHCHIUS OT/ICIBHBIX

HononuutenobHbie ceepexus 06
VHTEpBanax Mexpy obpalieHns-
MU K MepemMeHHbIM CM. pa6oTy
«Software Engineering Metrics
and Models» (Conte, Dunsmore,

MHTEPBAIOB. TaK, BO BTOPOM HPUMEPE CPEHIIT HHTEPBAN MEKY 404 Spen. 1986).
obpamieHusAMU K b paseH (1+0)/2, wiu 0,5. JIOKaIu3oBas 00pa-

IMIEHUA K IEPEMEHHBIM, BB TO3BOJUTE IPOTPAMMHUCTY, KOTOPBII OYJIET UATATH BAII KO,
COCPENOTOUNBATHCA HA MEHBIIEM (DPATMEHTE MPOTPAMMBI B KAKABIH KOHKPETHBIN MO-
MEHT BpeMeHU. Eciin o6pameHust 6yyT pacipe/ie/eHbl 10 60bIIEMY (DPArMEHTY KO/IA,
YCIIEAUTDb 324 HUMU OyZIeT CJIoXHee. TaknuM 06pa3oM, ITIABHOE IIPEUMYILECTBO JIOKAIU-
3a1[UU OOPAMIEHUI K TIEPEMEHHBIM B TOM, UTO OHO OOJIETYAET YTEHUE MPOTPAMMEL

Denaiite BpemMs XKN3HU nNepemMeHHbIX KaK MOXXHO Kopo4e

C HMHTEPBAJIOM MEXJy OOPAlECHUAMU K IIEPEMEHHOU TECHO CBA3AHO <«BPEMS KU3HU»
NEPEMEHHON — OOLIEE YUCIO CTPOK, Had MPOTSLKEHUU KOTOPBIX IEPEMEHHAs UCIIOb-
syercs. JKU3Hb IEPEMEHHON HAYMHACTCA MIPU IIEPBOM OOPAIICHUMN K HEH, 4 3aKAHYU-
BAETCA IPU IOCACTHEM.

B ommmMumne OT UHTEPBAIA BPEMs KU3HU IIEPEMEHHON HE 3aBUCUT OT 4MCIa OOpalie-
HUH K HEH MEXIY IIEPBBIM U IIOCJIEAHUM OOpallleHUAMU. ECiiu nnepeMeHHas B IIEPBbIL
a3 BBI3BIBAECTCA B CTPOKE 1, a B IOCAEAHUN — B CTPOKE 25, €€ BpEMS KU3HU PABHO 25
crpokaM. Eciin nnepeMenHas UCIOIb3YETCs TONbKO B 3TUX ABYX CTPOKAX, CPEJIHUI HH-
TEPBAT MEXJYy OOpPAIICHUAMU K HEU — 23 cTpoKU. Eciin 6b1 Mexay crpokamu 1 u 25
IIEPEMEHHA BBI3BIBAIACH B KAXKI0U CTPOKE, OHA UMEIA Obl CPEAHUNI UHTEPBAJL, DABHbII
0, HO BpeMsI €€ JKU3HU MO-IIPEKHEMY PABHAIOCH OBl 25 CTPOKAM. CBA3b UHTEPBATIOB MEX-
Iy OOpalllcHUAMU K IIEPEMEHHOI U BPEMEHHU €€ JKM3HU IOsACHEHA Ha puc. 10-1.

Kak u WHTCPBAJ MCKIY O6paHICHI/IHMI/I K HCpeMCHHOI;I, BpEMsA €C XKU3HU KCIATCIBHO
ACIATH KAK MOXXHO KOpO4YEC. HpCI/IMYIU,CCTBO B 000UX CIy4dasax OAUHAKOBO: 3TO YMCHb-
IIaeT OKHO YA3SBUMOCTH, CHWKAA BEPOATHOCTb HCBCPHOT'O WJIHM HCYMBIIIJICHHOT'O U3MC-
HCHUA HCpCMCHHOfI MCKIAY JIEUCTBUTEIBHO HYKHbIMH O6p2HICHI/IHMI/I K HEWN.

Bropoe npeumymecTBO KOPOTKOI'O CPOKA JKM3HMU: OHO ITO3BOJIAET IIOJAYYHUTh BEPHOE
NpeACTaBIECHUE O Koje. Eciii nepeMeHHas U3MEHAEeTCa B CTpOKe 10 M BBI3BIBACTCS B
CTPOKE 45, CaMO IPOCTPAHCTBO MEXKAY ABYMs OOPAIEHUAMM IIOAPA3YMEBAET, YTO IIe-
pPEMEHHAS MCIIOJIb3YETCA TAKKE MeXAy cTpokaMu 10 u 45. Eciy nepeMeHHas M3MeHs-
€TCA B CTPOKE 44 1 BBI3BIBACTCA B CTPOKE 45, APYrUX OOpAINEHUM K HEH MEXKIY 3TUMU
CTPOKAMH OBbITb HE MOXKET, YTO MO3BOJAET BAM COCPEAOTOUUTLCA HA MEHbIIEM (ppar-
MEHTE KOJA.
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NnutensHoe
Bpems
KN3HN

He6onbLune
HTEpBabI

bonbLuve
VHTEpBabI

KopaTkoe
BPEMS XM3HM

|
U

He6onblume
WHTepBabI

i

Puc. 10-1. Jlwumenvroe Pemsa JIuU3Hu» noopasymesaem, Umo nepemertdas Ucnois3yencs
6 KpynHom ppazmerime xooa. IIpu «KopomKom 6pemer IU3tu> nepemerias Ucnoib3)emcs
AUUL 8 HEOONbUOM Ppazmerme. HHMePEan mMexncoy OOPpaeHUAMU> K NnepemerHotl
xXapaxmepuzyem, HACKOILKO MECHO C2PYNNUPOBAHbL OOPAUEHUS K NepemMeHHol

KopoTrkoe BpeMmst JKU3HH CHIKAET BEPOSITHOCTH ONMMOOK MHUITMANU3AINHU. [1o Mepe
M3MEHEHHSI IPOTIPAMMBI JIMHEHHBIC YYACTKU KOJA MUMEIOT TEH/ICHIIUIO ITPEBPAIATHCS
B ITUKJIBI, TIPH TOM MPOTPAMMHMCTHI Y4ACTO 320BIBAIOT PO MHUIIMAIN3AIINIO TTIepEMEH-
HBIX, BBITOJIHEHHYIO BJAJIN OT UK. [TOAEPKUBAST KOJ| MHUIINATU3AIINH U KOJ| ITUKIIA
B HEIIOCPE/ICTBEHHO GIN30CTH, BBl CHU3UTE BEPOATHOCTD TOTO, YTO U3MEHEHUS TTPU-
BEAYT K OMMNOKAM MHUITMATN3AIIAH.

Kpome Toro, KOpoTKOe BpeMs JKU3HU OGJIETIaeT YTEHHE KOJd. YeM MEHBIIE CTPOK KO
HYKHO YZIEP)KHBATh B YM€ B KaXKIbII KOHKPETHBI MOMEHT BPEMEHH, TEM IIPOIIE IIO-
HATH KOZ. K TOMy K€ IPpH HEGOIBIIOM BPEMEHHU KU3HU HA SKPAHE IMOMEIIAIOTC CPA3Y
BCE O6pAIEHUs K IEPEMEHHOI, YTO O6JIErdaeT PEJAKTUPOBAHUE U OTIAJKY.

Hakoner, KOpOTKOE BPEMs KM3HU OOJIEIYAET PA3[EICHUE KPYIIHOI'O METO/A HA MEHb-
mue. Ecam o0pameHus K IEPEMEHHBIM CTPYIIIMPOBAHBL B HEOOAbIIOM (PPAIMEHTE, €I0
IIPOILE BBICAUTD B OTAEABHBIA METOL,

OueHka BpeMeHN XXNU3HU nepemeHHoﬁ

Bpemst XKU3HU IEPEMEHHOMN MOXKHO (DOPMATU30BAT, IIOACUYUTAB YUCIO CTPOK MEXY I1Ep-
BbIM U NIOCICAHUM OOPALIEHUAMU K HEH (C Y4ETOM IIEPBOM U IIOCJIEAHEN CTPOK). B ceny-
IOLEM NIPUMEPE KKAAA U3 IIEPEMEHHBIX 00/1aJA€T CIUIIKOM JOJIUM BPDEMEHEM KUZHU:

Mpumep CAULLKOM [0Nroro BPEMEHN XU3HN NepeMeHHbIX (Java)

1 // vHAUMAnM3aumMs Kaxaon nepeMeHHomn
2 recordIndex = 0;
3  total = 0;
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4 done = false;
26  while ( recordIndex < recordCount ) {
27

|;I'Iocnenﬂee o6palleHne K nepemeHHon recordindex.

28 recordIndex = recordIndex + 1;

64 while ( !'done ) {

MocnenHee o6palleHne K nepemMeHHo total.
|;69 if ( total > projectedTotal ) {
|;I'Iocne;u4ee obpalleHne K nepemMeHHoi done.

70 done = true;

BpemeHa jKHU3HU NEPEMECHHBIX:

recordIndex (cTpoka 28 - cTpoka 2 + 1) = 27
total (cTpoka 69 - ctpoka 3 + 1) = 67

done  (cTpoka 70 - cTpoka 4 + 1) = 67
CpenHee Bpema xusHu (27 + 67 + 67) / 3 »54

Cnepyiomuii IpUMep aHAJOTUYEH MPEBIAYIIEMY, TOJBKO TENEPh OOPANIEHUS K IIepe-
MEHHBIM CI'PYNIIUPOBAHLI OOJIEE TECHO:

Mpumep xopoLuero, KOPOTKOro BPEMEHMU XU3HU NepeMeHHbIX (Java)

|;VIHmumanM3auvm nepeMeHHoN recordindex paHee BbINONHANACL B CTPOKE 3.

25 recordIndex = 0;

26 while ( recordIndex < recordCount ) {
27 ...

28 recordIndex = recordIndex + 1;

NHuumannsauns nepemMeHHbix fotal n done paHee BbINONHANAcL B CTPOKax 4 u 5.

62 total = 0;
63 done = false;
64 while ( !done ) {

69 if ( total > projectedTotal ) {
70 done = true;

TCHCpb BpEMCHA KM3HU IICPCMCHHBIX PABHBIL

recordIndex (cTpoka 28 - cTpoka 25 + 1) = 4
total (cTpoka 69 - cTpoka 62 + 1) = 8
done (cTpoka 70 - cTpoka 63 + 1) = 8
CpenHee Bpemd xu3Hn (4 + 8 + 8) / 3 »7
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[ononkuTenbhble ceegenus 0  VIHTYHIIMSA TIOJCKA3BIBAET, YTO BTOPOM BAPUAHT IPEATIOUTHTENb-
BPEMEHY XKUSHU NEPEMEHHbIX CM.  HCE, TAK KAK MHHUIIMATHU3ALIS [IEPEMEHHBIX BBIIIOIHICTCS OIIU-
padory «Software Engineering Met-  >xe x MmecTy MX Mcnonb30BaHKA. CPABHEHHUE CPEAHETO BPEMEHH
rics and Models» (Conte, Duns- ;151111 repemenHBIX — 54 M 7 — MOAKPEIUISCT STOT HHTYHTHEB-
more, and Shen, 1986). B

HBIN BBIBOJI KOHKPETHBIMH [[U(DPAMU.

Kakoe BpeMs JKU3HU CUUTATh IIPUEMJIEMBIM? A YTO MOKHO CKa3aTh 06 UHTEpBaie? KOHK-
PETHBIX IU(P Y HAC TIOKA HET, HO PA3YMHO MPEANONOKNTD, YTO U UHTEPBAI MEXITY 06pa-
MIEHUAMU K IEPEMEHHOM, U BPEMS €€ KU3HU CJIEYET MBITATbCS CBECTU K MUHIMYMY.

Ecny B 9TOM KJIIOYE IIPOAHATIU3UPOBATD ITI0OAIBHBIC IIEPEMEHHBIE, OKAKETCS, UTO UM
COOTBETCTBYET OT'POMHBIN CPETHUN MUHTEPBAI MEXKAY OOPAMEHUAMA U TAKOE K€ Bpe-
MsI JKU3HH, — 3TO OFJHA U3 MHOTUX OOOCHOBAHHBIX IIPUYNH U30€raTh [NI0O6AIBHBIX I1€-
PEMEHHBIX.

O6Lue coBeTbl MO MMHUMU3AL MU 061aCTU BUAUMOCTU

Huxe JAaHbl KOHKPETHBIC PEKOMCHAAITUNA 11O MUHUMH3AITUNA ob1acTH BUJIHUMOCTH.

T — Huuyuanusupyiime nepemenuoie, ucnoas3yemle 8 yuKe,

anv3auMun nepemenHbix okono  HENOCPeOCmEeHHo nepeo yuKIom, a ne 6 Hauane memooa,

MecTa UX WCTONb3oBaHus cm.  cooepicauyezo yuka CreoBaHUE STOMY COBETY CHU3UT Be-

pasgen 10.3. POSITHOCTB TOT'O, YTO IIPY M3MEHEHUH ITUKIIA BBI 326y/IETEC U3ME-

HUTb HHUIMAIU3ALINIO UCIIOIB3YEMbIX B HEM IIEpEMEHHBIX. Ecim

K€ LUK OVIET BAOXKEH B HOBBIH I[UKJI, IEPEMEHHBIC OYAYT HMHUIIUATU3UPOBATHCS IPU
KKIOHM UTEPAI[MH HOBOTO ITHK/IA, 4 HE TOJIBKO IIPH MEPBOIL

Mepekpecthas ccoinka 06 ao  He mpuceaueatime nepemennoli 3Hauenue nioms 00 €20
cTUne 06bABNEHUS W Onpefene-  #UCROABL3OBAHUA BepOSTHO, BBl 3HACTE, HACKOIBKO TPYLHO
HMA NBPEMEHHLIX CM. MOAPAALN  SpgaeT HANTH CTPOKY, B KOTOPOH IMEPEMEHHOM GbIIO IPHUCBO-
;;ﬂﬁﬁi;’::?gﬂp:gz:;;mcg:i eHO ee 3HayeHue. YeM GOJIbIIe Bbl C/IEIAeTe ISt TIPOSICHEHUS
110 nepementyio HenocpencTser-  TOTO; T/IC TIEDEMEHHAS TIOJYYACT CBOE 3HAYCHME, TEM JIyHIIC.
HO Nepes NepBLIM o6palgHiem K TAKHE S3BIKH, Kak C++ 1 Java, MO3BOJSIOT MHUIIHAIN3UPOBATH

Hel» pasgena 10.3. IIEPEMEHHBIE CJIEYIOMUM OOPA3OM:

Mpumep rpamMoTHOro 06BLABNEHNS U MHULUANU3ALIMM IEPEMEHHBIX (C++)

int receiptIndex = 0;
float dailyReceipts = TodaysReceipts();
double totalReceipts = TotalReceipts( dailyReceipts );

Mepexpecthas ccbinka O rpynnn- L PYRRuUpPytime céasannvie komanoovt B ciepyomux gpar-
POBKE CBSI3aHHLIX KOMaHg cM. MCEHTAX HA IPUMEPE METO/A, CYMMHUPYIOIIECIO JHEBHYIO BLIPYUKY,
Takxe paspen 14.2. IIOKA3aHO, KaK CTPYINIIUPOBATh OOPANEHNA K IIEPEMEHHBIM, YTO-
OBl 32 HUMHU OBUIO MPOIIE CJIEUTh. B IEpBOM IpUMEpe 3TOT

NPUHIINI HAPYIIEH:

Mpumep 3anyTaHHOro UCNONb30BaHWA ABYX Ha60POB NepeMeHHbIX (C++)

void SummarizeData(...) {
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I: KomaHppl, B KOTOPbIX MCMOMb3YHOTCA ABAa HAaGopa NepemMeHHBIX.

GetOldData( oldData, &numOldData );
GetNewData( newData, &numNewData );
totalOldData = Sum( oldData, numOldData );
totalNewData = Sum( newData, numNewData );
PrintOldDataSummary( oldData, totalOldData, numOldData );
PrintNewDataSummary( newData, totalNewData, numNewData );
SaveOldDataSummary( totalOldData, numOldData );

_ SaveNewDataSummary( totalNewData, numNewData );

}

DTOT HEOOABMONU (PPAIMEHT 3ACTABIACT CJICAUTb CPA3y 34 HIECTBIO IEPEMEHHBIMU:
oldData, newData, numOldData, numNewData, totalOldData v totalNewData. B cneny-
IOIIEM IIpUMEpPE 61aro/iaps PasjeJeHUIO KOJa Ha [JIBA JIOTMYECKUX OJIOKA 3TO YHCIO
CHUKCHO JIO TPEX:

Mpumep 6onee NOHATHOIO UCNONb30BAHNA ABYX Ha60POB NepeMeHHbIX (C++)
void SummarizeData( ... ) {
KomaHfbl, B KOTOPbIX MCMOMb3YIOTCA «CTapble AaHHble» (oldData).

GetOldData( oldData, &numOldData );

totalOldData = Sum( oldData, numOldData );
PrintOldDataSummary( oldData, totalOldData, numOldData );
SaveOldDataSummary( totalOldData, numOldData );

KomaHfpl, B KOTOPbIX MCMONb3YITCA «HOBbIE AaHHbIe» (newData).

GetNewData( newData, &numNewData );

totalNewData = Sum( newData, numNewData );
PrintNewDataSummary( newData, totalNewData, numNewData );
SaveNewDataSummary( totalNewData, numNewData );

}

Kaxxplil U3 ABYX OJIOKOB, IIOJYYECHHBIX IIPU PA3JCAECHUN KOJA4, KOPOUE, 4eM IIE€PBOHA-
YaJbHBIA OJIOK, U COJEPKUT MEHBIIC IIEPEMEHHBIX. TaKOU KOJ JIETUE MOHATh, 4 €CIU
BaM HPUJIETCS pa3ObUTh €ro Ha OT/IE/IbHBIEC METO/IbI, MEHBIITHE OJIOKU, CO/IEPKANUE MEHb-
mee 9Ymucjio HCpCMCHHbIX, IIO3BOJIAT BBIIIOJHATH STY SQ,Z[H_HY S(D(DCKTI/IBHCC.

Pa3ousaiime zpynnvlL C6A3AHHBIX KOMAHO HA OMOEAbHbIE MeMOoObl 1Py IIPOYUX
PaBHBIX YCIOBHSX MEPEMEHHAS U3 6OJIEE KOPOTKOT'O METO/A OOBIYHO XAPAKTEPU3YECTCS
MEHBIIHIM UHTEPBAJIOM MEK/Ty OOPAIIECHUSMU X MEHBITIUM BPEMEHEM JKHU3HH, YEM IIEPEMEHHAS
13 6oJIEe KPYITHOI'O METO/[A. Pa36reHHE IPYIIIbI CBA3AHHBIX KOMAH/T HA OT/IC/IbHBIC MCTO/IbI
TIO3BOJISIET YMEHBIIUTh O6IACTh BUANMOCTH, KOTOPYIO MOXKET UMETh [TEPEMEHHASL

Hauunaiime c camoii ozpanuuennot o0aacmu uoumoc-
mu u pacmupaiime ee moavko npu Heooxooumocmu Ito-
Obl MUHMMU3UPOBATh OOIACTb BUJJUMOCTU IEPEMEHHOM, TIOCTA-
pafiTeCh CAENIATh €€ KaK MOXKHO 60Jiee JIOKaIbHOU. O61aCTh BU-

MepexpectHas ccbinka O rno-
GarnbHbIX NEPEMEHHbIX CM. pasaen
13.3.



MepekpecTHas ccbinka lges mu-
HAMU3aLun 061acTn BUAUMOCTH
CBSI3aHa C MAEEN COKPbITUS WH-
thopmauun  [cm.
«CKpbIBailTe CEKPeThbl (K BOMPO-
Cy O COKPbITUN MH(OpMALMK)»
pasgena 5.3].
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JUMOCTH I'OPAa3/10 CJIOKHEE CKATb, YEM PACHIMPUTD — MHAYE TOBOPS, IPEBPATUTD IJI0-
OAIbHYIO IIEPEMEHHYIO B IIEPEMEHHYIO KIACCA CJIOKHEE, YEM HA000POT. 3AUIMIIEHHbIC
JJAHHBIE-WIEHBI KJIACCA TAKXKE CJIOKHEE NMPEBPATUTD B 3AKPLITHIE, YEM 3AKPBLITBIEC B 3a-
munieHHble. Tak 4To, eCIM COMHEBAETECH, BBIOUPANTE HAUMEHBIIYIO BO3MOKHYIO 00-
JIACTb BUJVMMOCTH [1I€PEMEHHOM: ITOIBITANTECh CAEIATb IIEPEMEHHYIO JIOKAJIbHOM I OT-
JIENBHOTO ITUK/IA, TIOKATbHOI Il KOHKPETHOTO METO/A, 3aTEM — 34KPBITOI IEPEMEH-
HOM KJIACCA, 3aTEM — 3AIIUILIECHHOMN, Jajlee MOIPOOYITE BKIIOYUTD €€ B IIAKET (€C/IM Ball
A3BIK IIPOIPAMMUPOBAHMSA IIOAJEPKUBACT MTAKETDI) U JIUIIb B KPAMHEM Cydde CAeIan-
TE €€ IJIOOATbHOM.

KOMMeHTapVIVI no nosoay MMHMMU3aUunun o6nacTtu BUAMMOCTHU

[Tofxo/ K MUHUMM3AITNH O6JIACTH BHANMOCTH IIEPEMEHHBIX 9aCTO 3aBUCUT OT TOYKU
3PEHUS HA BOIPOCH «yI0OCTBA» U «UHTE/UIEKTYAJIbHOU YIpPaBIsieMOCTH». HekoTopeie
MIPOrPAMMUCTHI IC/IAI0T MHOTHE MEPEMEHHBIC VIOOATBHBIMU I TOTO, YTOOBI OOJIET-
YUTD JIOCTYI K HUM U HE OECMOKOUTHCS O CIUCKAX MaPaAMETPOB U MPABWIAX OOIACTH
BUJUMOCTH. B UX yMaxX yJO6CTBO JOCTyHA K INIOGAIBHBIM NIEPEMEHHBIM IIEPEBEINBACT
CBSI3AHHYIO C 3TUM OIIACHOCTb.

Jpyrue npeanoynuTarorT AeaaTh IIEPEMEHHBIE KAK MOXKHO 6osee
JIOKAJIbHBIMH, IIOTOMY YTO JIOKAJIbHAs OOJIACTb BUAUMOCTH CIIO-
COOCTBYET MHTEUICKTYAJIbHON yIpasisgeMocTu. Yem 6osblie
MH(OPMALUU Bbl CKPBUIM, TEM MEHBIIE BAM HYXXHO YACPKUBATD
B YME€ B KXKAbIM KOHKPETHBINI MOMEHT BPEMEHU M TEM HIKE
BEPOATHOCTb TOI'O, YTO BbI JIOIIYyCTUTE OIIHUOKY, 3a0bIB OJHY U3
MHOTHUX JETAJICH, O KOTOPBIX HYKHO ObLIO IIOMHUTb.

noapasgen

Pasuuna mexny gunocopuei «yno06cTBa> U GUIOCOPUEN «MHTEIIEKTYAIb-
HOI YIIPABJIAEMOCTH» CBOAUTCA K PA3IMYUIO MEXKAY OPUEHTALUEIN HA HAIU-
CaHHE IIPOrPAMMBl U OPHUEHTALMEN HA €€ YTeHHE. MaKCUMU3aUusa 001acTu
BUJUMOCTH MOXET OOJIEI'YUTh HAUCAHUE IIPOIPAMMBIL, HO IIPOI'PAMMY, B KOTOPOH KaX-
JbIF METOJ MOKET BBI3BATD JIIOOYIO IIEPEMEHHYIO B JIIOOOM MOMEHT BPEMEHH, CIOKHEE
IIOHATD, YEM KOJl, OCHOBAHHBINM Hd I'DAMOTHO OPI'AHHU30BAHHBIX MeToAaX. Clenas JaH-
HBbIC I‘JIO62,J'II)HBIMI/I, BBl HEC CMOJKCTEC OI'PAHUYNUTHCA IMMOHMMAHUCM pa6OTI:I OJHOI'O Me-
TOJA: BBL JIOJDKHBI OyleTe€ TIOHUMATh PaboTy BCEX APYTUX METOJOB, KOTOPBIE BMECTE C
HHMM MCIOJIb3YIOT T€ K€ ITI00AIbHBIE JaHHbIE. [IOJOOHbIE IPOIPAMMBI CJIOKHO YUTATD,
CJIO’KHO OTJIAKUBATb U CJIOXKHO HU3MEHATD.

<N

Tak uTo OFpaHHQHBafITC 061aCTh BUJUMOCTH KKIO0M TIIEPEMCH-

MepekpecTHasn cebinka O MeTogax
goctyna cM. noapasgen «Mcnonb-
30BaHNe METOJO0B JOCTyna BMe-
CTO rN06anbHbIX JaHHbIX» pa3fie-
na 13.3.

HOU MUHHUMAJIbHBIM CppaI‘MeHTOM Koja. Moxere OTPAaHUYHUTD CC
OJIHUM ILIUKJIOM WJIU OJHUM METOJJOM — BEJIUKOJENHO! He 1mo-
JIYy9a€TCA — OI'PAHUYBTC 06J1aCTh BUJUMOCTU METO/IAMU OJHO-
ro Kjiacca. Ecim u 310 HEBO3MOXKHO, CO3/IAMTE METO/IbL AOCTYy-
11, TO3BOJIAIONIHNEC MCIIOJB30BATH NMEPEMCHHYIO COBMCCTHO C

JIPYTUMU KJIACCAMHU. «TOsIbIE» TTIO6AIBHBIE JAHHBIC TPEOYIOTCS PEJKO, €CITH BOOOIIE Ta-

KO€ OBIBAET.



FMABA 10 O6LLmMe NpUHLMIMBI UCMOSb30BaHUS NMEePEMEHHbIX 245

10.5. lMepcUCTEHTHOCTb

«[TeEPCUCTEHTHOCTB> — 3TO EIIE OJHO CJIOBO, XAPAKTEPUSYIOMIEE JAIUTENBHOCTD CyIIle-
CTBOBAHMSA JAHHBIX. [IepPCUCTEHTHOCTh IPUHUMAET HECKOIBKO (hopM. HexoTopsie me-
PEMEHHBIE <KHUBYT»:

B IIOKa BBIMIOJHACTCS KOHKPETHBIN OJIOK KOJA WUIM METOJ: HAIIPUMED, 3TO IEPEMEH-
HbIE, OOBABIEHHBIE BHYTPH LIMKIA for a3bIKa C++ UK Java,

| CTOJIBKO, CKOJIBKO BbI UM IIO3BOJISICTE: B JQ.VQ, IIEPEMCHHBIC, CO3JAHHBIC ITPHU ITOMO-
U OIIEPATOPA new, «<KUBYT» A0 COOPKU MycOopd; B C++ CO34aHHBIE AHATOIMYHO
HIEPEMEHHBIE CYILECTBYIOT, II0KA HE OyAyT YHUYTOKEHBI C [IOMOLIBIO OllepaTopa delete;

B [0 3aBEPIICHUSA IPOTPAMMBL 3TOMY OMHCAHUIO COOTBETCTBYIOT ITTOH6ATBHLIE IIEpe-
MEHHBIE B GOJBIINHCTBE SA3BIKOB, 4 TAKKE CTATUYECKUE IIEPEMEHHBIE B A3BIKaX C++
U Java;

B BcCer/a: TAKUMU EPEMEHHBIMU MOT'YT OBITh 3HAUYEHUS, KOTOPBLIE BBl XpaHUTE B BJI
MEX/Y 3aITyCKAMU IPOTPAMMBI, — T4K, HAIIPUMED, B CJIY4a€ UHTEPAKTUBHOU MPO-
IpaMMBl, TO3BOJISIIONIEH MOIb30BATENAM HACTPAUBATD 1[BETA SKPAHA, BBl MOIJIU OB
XPAHUTD 3TU LBETA B (hailyie, CAUTBIBASL UX MIPU KAXKIOH 3aIrPy3KE MPOrPAMMBL.

ImaBHAas npobeMa NEPCUCTEHTHOCTH BO3HHUKAET, KOIVIA BBl IIPEATIONATAETE, YTO Mepe-
MEHHAs CYIIECTBYET JOJIbIIE, YEM €CTh Ha CAMOM Jiesie. [lepeMeHHas TOX0Ka Ha HaKeT
MOJIOK2 B XOJIOAWIBHHUKE. [Ipe/Ioaaraercsi, YT0 OH MOXET XPAHUTLCA Hezemo. MHor-
J1a OH XPAHUTCA MECHI, U C MOJIOKOM HHMYETO HE IIPOUCXOJUT, 4 HHOI/JJA MOJIOKO CKH-
CaeT Yepes ITh JAHEH. [lepeMeHHas MOXKET OBITh CTOJb JKE HENpeicKazyemMa. Ecin Bol
IIOTIBITAETECH UCIIOIB30BATh 3HAYECHHUE IIEPEMEHHOI 1TOCIIE OKOHYAHUSA HOPMAIbHOH JUIH-
TEJILHOCTH €€ CYIECTBOBAHUS, ITONYIHUTE JIM BBl €€ IpexHee 3HaYeHue? MHorma 3Ha-
YEHHE IIEPEMEHHON «CKUCAET», U BBl IIOJIYyIaeTe OMMOKY. B IPYrUX CIydasx KOMIIHL-
TOP OCTABJISIET CTAPOE 3HAYECHUE HEUBMEHHBIM, ITO3BOJISIA BAM BOOOPAXKATH, YTO BCE
HOPMAaJIBHO.

IIpo6aemM NOJOO6HOIO pojja MOXKHO HU30EXKAT.
B Bxmouaire B IpOrpamMmy OTIaJOYHBIA KOJ, WIN YTBEPXK/E-

HUA JI1 IPOBCPKU BAJKHBIX IMECPEMCHHBIX HA IIPEAMCET J0-
ITyCTUMOCTHU UX 3HaveHuM. Ecim 3HaYeHUs HCAOIIYCTHUMBI,
OTOOPAKANTE MPEAYIPEKACHUE, PEKOMEH/IYIOMEE TPHUCTY-

NepekpectHas ccbinka OTnagoy-
Hblii KO JIEerko BKJH04aTh B Me-
TOAbl AocTyna (cM. mogpasgen
«[lpenmyLiecTBa METOAOB AOCTY-

[UTh K MOUCKY KO/l HEBEPHOM MHUITNAIU3AIIHH. na» paspena 13.3).

B 3asepmuB paboTy C NIEPEMEHHBIMU, IPUCBAUBANTE UM «HE-
JOIYCTUMBIE 3HAYEHNA>. CKAKEM, TIOCJIE OCBOOOKAECHHUA AMATH IIPU ITOMOIIH OIle-
paropa delefe Bbl MOXET YCTAHOBUTD YKa3aTENlb B 7Ll

B lcxogure U3 TOr'o, YTO JAHHBIC HE ABJIIOTCA NEPCUCTECHTHBIMU. TaK, €CJIN IIPU BO3-
BpATE U3 METOJA IIEPEMEHHAA UMEET ONPE/IEICHHOE 3HAYEHUE, HE TIPEAIIONATANTE,
YTO OHO OYJET TAKUM K€ IPH CJIECAYIOIEM BBI30BE METO/A. DTO MPABUIO HEAKTY-
AJILHO, €CJIA BBl UCHOJIb3yeTe CENUPUIECKUE BO3ZMOKHOCTH A3bIKA, I'APAHTHUPYIO-
1€ HEM3MEHHOCTD 3HAYECHHUA IIEPEMEHHON, TAKHE KAK KII0YEBOE CII0BO StatiC A3bIKOB
C++ u Java.

B BbipaboTaiTe NPUBBIYKY OOBABIATD U MHULIMAIU3UPOBATL BCE AAHHBIC IEPE] UX
HCHOJb30BAHUEM. ECu BuguTe O6paleHUe K JaHHBIM, HO HE MOXKETE HANTH I10-
6JIM30CTH KOMAHJy UX MHUIIUAIU3AIMH, OTHECUTECH K 3TOMY C IIOJ03PEHUEM!
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10.6. Bpems cBa3biBaHUSA

OfHUM U3 ACMEKTOB MHULIMAIN3ALNH, CEPBE3HO BJIUAIONUM HA YIOOCTBO CONMPOBOXK-
JICHUSI U U3MEHECHUS IIPOTPAMMBI, SBJISCTCS «BPEMS CBA3BIBAHUSA» — MOMECHT, KOTZA
IIEPEMEHHAs U €€ 3HAYEHUE CBA3bIBAIOTCS BMecTe (Thimbleby, 1988). CesaspiBatoTcs 11
OHH NIPU HanucaHuu Kozaa? Ilpu ero xkomnumaanuu? Ilpu 3arpyske? I1pu BBIIOTHEHUN
nporpammel? B gpyroe spema?

VHOI/Ja BBITOJHEE UCIOJIb30BATh KAK MOXKHO O0JIE€ IIO3/JHEE BPEMS CBA3bIBAHUSL. B 11€710M
4eM II03KE BbI BBIIIOIHAETE CBA3BIBAHUE, TEM 60jiee rHOKUM OyzeT Ball KoA. B cinenyro-
IIEM IIPUMEPE CBA3BIBAHNC BBIITOJIHACTCA MAKCUMAJIBHO PAHO — IIPU HAITUCAHWHN KOJA:

Mpumep cBA3bIBaHMSA BO BPEMA HanucaHuA Kopa (Java)

titleBar.color = OxFF; // OxFF - wecTHapuaTepuW4HOe 3HAYEHWE CWHErO LBeTa

3Hauenue OxFF CBA3BIBACTCS C IEPEMEHHON titleBar.color BO BpeMs HAIIMCAaHUA KOJa,
IIOCKOJIbKY OXFF — nuTepall, »KECTKO 3aKOJUPOBAHHBIA B IporpamMmme. Kak npasuio, 3To
HEYJAAYHOE PEHIECHHUE, [IOTOMY 4YTO IPU U3MEHEHUU OJHOIO 3HaueHUsA OXFF MOXKer
YTPATUTHCSA €r0 COOTBETCTBHUE uTepanaM OxFF, NCIOIb3YEMBIM B JIPYTUX (DparMeHTaAX
C TOH K€ IIEJIBIO.

B CJICAYIOIEM IIPUMEPE CBA3bIBAHKNC HCpCMCHHOI;I BBITIOJTHACTCA 9yTh ITO3JHEEC, BO BPEMA
KOMITWJIAITUK KO/ a:

Mpumep cBA3bIBaHMSA BO BPEMA KOMNUAsALMM (Java)

private static final int COLOR_BLUE = OxFF;
private static final int TITLE_BAR_COLOR = COLOR_BLUE;

titleBar.color = TITLE_BAR_COLOR;

B panHoMm ciyuae TITLE BAR COLOR SIBJSIETCS UMEHOBAHHOM KOHCTAHTOI — BbIpAXKE-
HHMEM, BMECTO KOTOPOT'O KOMITUJIATOP MOACTABIAET KOHKPETHOE 3HAYEHHUE NPU KOM-
NAIAIAA. DTOT MOJAXO/ IOYTH BCETAA JIYUIIE, YEM KECTKOE KOAUPOBaHue. OH o6er-
YAET YTEHUE KO/IA, IOTOMY UTO UMsA KOHCTAHTHI TITLE BAR COLOR nydlie XapaKTepH-
3YET MPEACTABIIEMOC €1 3HaueHue, yeM OXFF. OH 00erdyaeT N3MEHEHHE 1[BETA 34I0-
JIOBKA OKHa (title bar), Tak KaKk MU3BMEHEHNE KOHCTAHTBI OY/IET AaBTOMATUYECKH OTPaXKe-
HO BO BCEX MECTAX, IJI€ OHA HCIONb3YETCA. IIpH 3TOM OH HE NMPUBOJUT K CHIKEHHUIO
OBICTPOAEUCTBUSA MPOTPAMMBI B IIEPUO/] BHITOTHEHHUA.

Bot npumep euie 60s1€e MO3JHETO CBA3BIBAHNS — B IIEPUOJ, BBIITOJIHCHUS:

Mpumep cBA3bIBaHUSA B Nepuoy BbINONHEHUS (Java)

titleBar.color = ReadTitleBarColor();

ReadTitleBarColor() — 3TO METOJ, KOTOPBIA BO BPEMS BBIIIOJTHEHUS IIPOIPAMMBI UHTA-
€T 3Ha4eHue u3 peecrpa Microsoft Windows, paiina CBOICTB Java Wi NOJOOHOI'O MECTA.

DTOT KOJI 6OIEE TMOHATEH U I'MOOK, YEM KOJI C JKECTKO 3aKOAUPOBAHHBIM 3HAYCHHUECM.
YTOOB U3MEHUTD 3HAUCHUE litleBar.color; BAM HE HY)KHO U3MEHATh IPOrPAMMY: JOCTA-
TOYHO IIPOCTO UBMEHUTD COJIep;KaHUE (paria, u3 Koroporo merop ReadTitleBarColor()
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YUTACT 3HAYCHHC IIBCTA. Tax gacro ACIAIOT TIPpU p23p26OTKC WHTCPAKTUBHBIX IIPUJIO-
)KCHHfl, IPCAOCTABIAIONINX BO3MOKHOCTD HaCTpOfIKPI X IIapaMeTpOB.

KpoMme TOr0, BpeMs CBA3bIBAHMSA MOMKET ONPEAC/HATbCH TEM, KOIA BbI3bIBACTCA METO/
ReadTitleBarColor(). ETO MOKHO BBI3BIBATb IIPU 34IPY3KE MIPOI'PAMMBIL, IIPU CO3[JAHUHU
OKHA WIN MPU KAKIOM MEPEPUCOBKE OKHA: KAKIBIN MOCJICAYIOMMNNA BAPUAHT COOTBET-
CTByET BCe OOJIEE NO3AHEMY BPEMEHU CBA3bIBAHUS.

HTaK, B HAlIeM IIPUMEPE NIEPEMEHHASA MOKET CBA3BIBATLCA CO 3HAYEHMEM CJIECYIOMMM

06pa3oM (B IPYIUX CJIy4asX JETAIA MOTYT ObITh HECKOJIBKO MHBIMH):

B I[IpU HAIIMCAHUM KOJA (C MCIOJb30BAHUEM MATMYCCKUX YHCEN);

B [Py KOMIWIANUMN (C UCIOJIb30BAHUEM MMEHOBAHHOU KOHCTAHTHI);

B 1IpU 3aIPy3KE IPOIrpPaMMbl (IIyT€M YTEHUA 3HAYEHUSA U3 BHEUIHEI'O MCTOYHMKA, Ta-
KOI'O Kak peectp Windows minu (aiyi CBOHUCTB Java);

B 1Ipy CO3[aHUM OOBEKTA (HAIPUMED, IIYTEM YTCHHS 3HAYCHUS IIPU KAKIOM CO3/4-
HUU OKHA);

B 110 TPEOOBAHUIO (HAIPUMED, TOCPEACTBOM YTEHUA 3HAUYEHUS IPU KAXKJOM NIEpepU-
COBKE OKHA).

B 11€710M 4eM paHbIle BPEMA CBA3BIBAHUSA, TEM HIKE THOKOCTb U HUKE CJIOKHOCTD KOJIA.
YTO [0 MEPBBIX ABYX BAPUAHTOB, TO UMEHOBAHHBIE KOHCTAHTHI IO MHOTUM MPUYUHAM
NPEJNIOYTUTENBHEE MATHYECKUX YHUCEIT, U BBl MOKETE TIOJNYYUTh THOKOCTb, OOECTIEYH-
BAEMYIO UMEHOBAHHBIMU KOHCTAHTAMH, IPOCTO UCHOJIb3ysd XOPOUIME METOJUKH IIPO-
IrpaMMUPOBaHUS. [1pr JabHEUIIIEM MOBBIMIEHUH YPOBHA FTMOKOCTH MOBBIIIAETCH U CJIOK-
HOCTb HYKHOTO Ul €r0 MOANEPKAHUA KOJA, 4 BMECTE C HEH U BEPOATHOCTH OHMIMOOK.
Tak Kak 3(PPEKTUBHOCTb NPOIPAMMHUPOBAHUSA 3aBUCUT OT MUHUMM3ALUN CIOXKHOCTH,
OIIBITHBIN IPOTrPAMMUCT OYZET OOECIEYNBATH TAKOH YPOBEHDb TMOKOCTH, KAKOHM HYKEH
JUIsL YAOBJIETBOPEHUSI TPEOOBAHNH, HO HE OOJIEE TOTO.

10.7. CBA3b MeXAay TMNaMmu AaHHbIX
N ynpaBnsowWmmMmn CTPYKTypamm

Mexly TUAMU JAHHBIX U YIPABSIONUMH CTPYKTYPAMU CYHIECTBYIOT YETKO OIpE7e-
JIEHHBIE OTHOMIEHUSI, BIEPBBIEC ONUCAHHBIC OPUTAHCKUM YU€HBIM MalIioM KEKCOHOM
(Jackson, 1975). B arom paszjiesie Mbl UX BKPATIIE OOCY/IUM.

JIKEKCOH IIPOBOJIUT CBA3W MEXK/Y TPEMS THIIAMHU JIAHHBIX M COOTBETCTBYIOIUMH yIIPAB-
JIIOMUMHA CTPYKTYPAMU.

IIocneooeamenvhvie Oannble COOMEEMCIMEYION NOCAE00- 0

epekpecTHas ccbiika O nocne-
gamensHocmu Komano I10CieI0BATEIbHBIC JAHHBIE (Sequen- [10BATENbHOM MOPAIKE BbINONHE-
tial data) — 370 HabOp GJIOKOB JIAHHBIX, UCIIONL3YEMBIX B OIl-  Hug KomaHg cM. rmasy 14.
penenennoM nopsaake (puc. 10-2). Ecim y Bac €CTb AT KOMaH/,
OJPsJ], 0OPa6ATHIBAIOIUX AT PA3HBIX 3HAYCHUH, OHU (DOPMHUPYIOT NTOCIEA0BATEb-
HOCTb KOMaH/Z. Ecin GBI BaM HYKHO OBLIO MPOYUTATh U3 (paiia MOC/IE/OBATEIbHbIC
JaHHBIE (HPAMWIMIO COTPYAHUKA, HOMEP KAPTOUYKH COIMAIBHOI'O OOECIIECUYEHUS], aIPEC,
Tesne(OH M BO3PACT), BbI BJIIOUWIN OBl B KO/ IOCAEAOBATEIBHOCTh KOMAH/,
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Puc. 10-2. I[locnedosamensHulMu HA3bi8AI0MCcs 0dHHbie, 00pabamoiéaemole
8 onpeoenernrom nopaoke

Cenexmueénsie 0annsle coomeéemcmayiom onepamopanm if
u case BooOle ceneKkTuBHbIE AaHHbIE (selective data) mpej-
CTABJIAIOT COO0M HAGOP, JOMYCKAIOMUHN UCIONIb30BAHUE OJJHO-
I'O U TOJIBKO OJJHOT'O JIEMEHTA JAHHBIX B KAXK/bI1 KOHKPETHBIA
MOMEHT BpemeHH (puc. 10-3). COOTBETCTBYIOIIMMU KOMAH/JAMH, BBIITOJHAIOIMUMHU (PaK-
TUYECKUI BBIOOD JAHHBIX, ABJIAIOTCA OIEPATOPHL if-then-else uiu case. Taxk, Iporpam-
Ma pacyeTra 3apIuvIaThl JOLKHA OblIa Obl BBIIOJHATD PA3HBIC JICHCTBUS B 3aBUCUMOCTH
OT TOTO, KAKOH SIBJISIETCSI OIIATA TPYAd KOHKPETHOTO COTPYJHUKA: CACIBHON WIN IO-
BPEMEHHOMN. ONATh-TAKU MAOGIOHBI KO/Id COOTBETCTBYIOT MAGJIOHAM JIAHHBIX.

NepekpecTHas ccbinka 06 ycnos-
HbIX onepatopax cM. rnasy 15.

Puc. 10-3. Cenexmughoie OammbLie 00NYCKAIOM UCNONb308AHUE MOILKO 00HO020
U3 HECKONLKUX 3IeMEeHMOB

Hmepamugensvie oannvie COOmeemcmaeyom yuxiam Hre-
MepekpecTHas cebinka O yuknax . . .
oM. rasy 16. paTuBHbBIC AaHHbIC (iterative data) mpeacTaBIAioT COG0M MAaH-
HBIE OJJHOTO THUIIA, OBTOPSIOMMUECS 6OIEE OHOTO Pa3a (PHC.
10-4). O6BIYHO OHU XPAHATCA KAK 3JIEMEHTDLI KOHTEMHEPA, 3AMTUCH (DAFIIA WIN SJIEMEHTEI
MaccuBd. CKaKeM, Bbl MOIVIM Obl XPAHUTH B (pafie CIIMCOK HOMEPOB KAPTOUYEK COLU-
AJIBHOTO OOECIIEUECHUS, Ul YTEHHUSI KOTOPOI'O OBLIO 6Bl PA3YMHO HCIOJIb30BATH COOT-
BETCTBYIOIUN ITHKIL

Puc. 10-4. HmepamusHoie 0amnmble no8MOoPAIOMCs

PeanpHBIE JAHHBIE MOTYT OBITh KOMOWHAIIMEN TOCAEAOBATENbHBIX, CETEKTUBHBIX U
UTEPATUBHBIX JAHHBIX. [ OMMMCAHUS CJIOKHBIX BHUJOB JAHHBIX MOJOUJET KOMOWHA-
IS IPOCTHIX.
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10.8. EAMHCTBEHHOCTDb LieNn KaXka0M nepeMeHHOM

ECTh HECKOJIBKO TOHKHX CITOCOOOB MCIOJIb30BAHUA NTEPEMEHHBIX H60JIee yeM
C OJIHOM LIEJIBIO, OJJHAKO IO/I0OHBIX TOHKOCTEH JIydllle U30EraTh.

)
’rﬂl
o N

Hcnoawv3yiime xaxncoyio nepemennyio moasko ¢ 00HOU yeasto norna
eCTh COOIa3H BBI3BATH OJHY IICPCMCHHYIO B IBYX PA3HBIX MCCTAX [JISI PCHICHUA [IBYX
PAa3HBIX 33/ja4. OOBIYHO B TAKUX CIY4adaX NEPEMEHHON NPUXOAUTCA NMPUCBAUBATDL HE-
Ya4YHOE UMsl, COOTBETCTBYIONIEE OJJHOM U3 €€ LIEJICH, I HUCIOAb30BATD IS PCUICHUS
00€eUX 33124 «BPEMEHHYIO» IIEPEMEHHYIO (KAK IIPABUWIO, C 6ECIIONIE3HBIM UMEHEM X UJIN
temp). Cneayomui IpuMep WUIIOCTPUPYET UCTIOAB30BAHUE BPEMEHHON IIEPEMEHHON
C IBOMHOMH I1€J/IbIO:

ﬁ Mpumep ucnonb30BaHNA NepeMeHHOM ¢ ABOWHON LENb —
nnoxoi noaxop (C++)

// Bh4ucneHue KopHeil KBAApPaTHOIrO YPaBHEHMS.

// MNpepnonaraeTca, 4TOo ANCKPUMUHAHT (bxb-4xaxc) HeoTpuuaTeneH.
temp = Sqrt( bxb - 4=axc );

root[0] = ( -b + temp ) / ( 2 = a );

root[1] = ( -b - temp ) / ( 2 = a );

// KODHU MEHSITCH MecTaMmu
temp = root[0];

root[0] = root[1];
root[1] = temp;

Bonpoc: kakne OTHOMEHUA CBA3BIBAIOT fe77p B TIEPBLIX CTPOKAX

Koja u temp B nmocaeaHux? OTBeT: HUKakue. M3-3a2 UCIIOIb30 flepexpectHas cebinka fapawer-
A p A ! . : N ’ Pbl METO10B TaKXe [10/IXKHbI UMETb

BAHUA B OOOUX CJIy4asAX OHOH MEPEMEHHON CO3JJAETCA BIIEYAT-  onpko 0AHY Lienb. O napameTpax

JIEHHUE, YTO [IB€ 33a/1a4YU CBA3aHBbI, XOTS HA CAMOM JI€JI€ 3TO HE METOJ0B CM. pasgen 7.5.

TaK. CO3/1aHNE YHUKAJIBHBIX NTEPEMEHHDBIX JUIA KAKJOU 111N

JIEJIAET KOJ, MOHATHEE. BOT yIydIIE€HHBIN BAPUAHT:

Mpumep ucnonb30BaHNA ABYX NEPEMEHHbIX ANs ABYX Lenei —
xopouwwuii nopxop (C++)

// Bb4uCneHMe KOpHeil KBaApaTHOTrO YpPaBHEHMS.

// MNpepnonaraetca, 4To ANCKpuMUHAHT (bxb-4xaxc) HeoTpuuaTesneH.
discriminant = Sqrt( bxb - 4xaxc );
root[0] = ( -b + discriminant ) / ( 2 =
root[1] = ( -b - discriminant ) / ( 2

);
)

a
a

*

// KOpHU MEHSATCH MecTaMmu
oldRoot = root[0];
root[0] root[1];
root[1] = oldRoot;
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H36ezaiime nepemennbix, UMelOWUx cKPoimoiti cmoican JIpyroi Crioco6 UCIOb-
30BAHUSA IEPEMEHHOM 60J1€€ YeM C OJIHOM LEJIBIO 3AKII0YACTCA B TOM, YTO PA3HBIC 3HA-
YEHUA [IEPEMEHHONU UMEIOT PA3HBIA CMBIC/I. HIKe g IpUBEN HECKOIbKO IIPUMEPOB.
B 3Ha4YeHUE NEPEMEHHON pageCount NPEACTABIAET YUCAO OTHEYATAHHBIX CTPAHMUII,
OJIHAKO, €CJIM OHO PABHO -1, IPOM30IILIA OMUOKA.
B Ewmn 3Hadenue nepeMeHHon customerld menpie 500 000, OHO NIPEACTAB-
JIIET HOMEP 34K43YMK4, 60JIbLIE — BBl BblUuHUTaeTE U3 HEro 500 000 s onpe-
JIEJIEHUST HOMEPA TIPOCPOYEHHOTO CUETA.
B [JoNOXUTENbHBIE 3HAYEHNUA TIEPEMEHHON bytesWrilten TIPeCTABIAIOT YUCIO 0T,
3AIIMCAHHBIX B BBIXOJHOU (DA, 4 OTPULIATENIBHBIE — HOMEP JAUCKA, UCIIOIb3yEMO-
'O I BBIBOJA JTAHHBIX.

H3beraire nof00OHBIX IIEPEMEHHBIX, UMECIOMINX CKPBITBIM CMBICI. POPMAIBHO 3TO Ha-
3bIBACTCS «TUOpUAHBIM conpspreHueM» (hybrid coupling) (Page-Jones, 1988). Ilepemen-
HAasl PA3PBIBACTCA MEXY JBYMs 33[ja4aMU, 4 TO O3HAYAET, YTO ISl PEUICHUSA OAHON U3
33714 €€ THUII HE MOAXOAUT. B OHOM M3 HAIIMUX NIPUMEPOB NepeMenHas pageCount B
HOPMAJIBHOM CUTYAIUN ONPEIENACT YUCIO CTPAHUL], — ITO L€J10€ Ynca0. OJHAKO 3HA-
4eHUE -] YKA3bIBAECT HA OMIMOKY — IIEJIO€ YHCJIO PabOTAET 110 COBMECTUTENBCTBY Oyie-
BOM IEPEMEHHOI!

Jaxe ecnu NpUMEHEHUE IIEPEMEHHBIX C JIBOMHOU LIEIBIO BAM ITIOHATHO, €rO HE IOM-
MET KTO-TO APYyroi. JJOIOJHUTENbHAS ICHOCTb, KOTOPOM MOXXHO JOCTUTHYTb GJIarofa-
P UCIIOJIBb30BAHMIO JIBYX IEPEMEHHBIX I XPAHEHUA ABYX BUIOB JAHHBIX, YAUBUT BAC.
HUKTO HE yIpEeKHET BAC B TOM, YTO BBl BIYCTYIO TPATUTE PECYPCHI KOMIIBIOTEPA.

Yoexncoaiimeco 8 mom, 4mo ucnoIL3yOMca 6ce 00sA6NeHHbIE Nepe-
MeHHble VICTIONb30BAHUE IIEPEMEHHONU C MHOKECTBEHHOM IIE/IBI0 UMEET IIPO-
TUBOIOJIOKHOCTh: IEPEMEHHYIO MOKHO HE UCIONB30BATh Boob1e. Kaps, Yepu
1 ArpecTu O6HAPYKUIH, YTO HAIMYNE HEUCIONb3YEMBIX IIEPEMEHHBIX KOPPEIUPOBA-
710 ¢ 6osee BBICOKUM ypoBHeM omubok (Card, Church, and Agresti, 1986). BoipaGorait-
T€ MPUBBIYKY IPOBEPATH, YTO HUCIONB3YIOTCS BCE OOBSABIEHHBIE IEpEMEHHBIE. HEKOTO-
pble KOMIWIATOPBI U YTWINTHI (TAKHE KAK lint) NpeaynpexaaoT O HATUYHNU HEUCTIOb-
3YEMBIX IIEPEMEHHBIX.
I

KOHTPONbHbIN CAUCOK: 06LLUMe BONPOChI
http://cc2e.com/1092 MCMOMNb30BaHUS JaHHbIX

| WHuumnanusaumnsa nepemMeHHbIX

MepekpecTHas ccbinka KoOHT-
POMbHbIA CMACOK BOMPOCOB 0
cneunuyecknx Tunax AaHHbIX
CM. B rmaBe 12, a KOHTPOMbHbIN
CMUCOK BOMPOCOB, Kacawwuxcs
VMEHOBAHUS MEPEMEHHbIX, —
B rnase 11.

O B kaxaom nu MeTofe NpoBePSETCH KOPPEKTHOCTb BXOAHbIX
napameTpoB?

O TMepemeHHble 06BLABNAIOTCH OKOMIO MeCcTa MX MCMOoNb30Ba-
HWS B NepBbIN pas?

O WHuumnanusmposanu nu Bbl NEpPEMEHHbIE NPU UX 0ObABIE-
HWKW, ECNU Takoe BO3MOXHO?

O Ecnu nepemeHHble HEBO3MOXHO 0OBSBUTH U MHULMANWN3K-

poBaTtb OAHOBPEMEHHO, Bbl MHMLUMANN3NUpOBaliM NX OKONO MeCTa MCNOoNb30BaHUA

B nepsbli pas?

O lNpasunbHO nn MHALNaNN3NpyrTCAa CHETHUKU U aKKyMyJ'IﬂTOpr? BbinonHsaeTca nu
MX MOBTOpPHAs WHULUMaNU3auus, ecnm oHa Heobxoguma?
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O OcyulecTBnsaeTcs Ny nNpaBuibHas NOBTOPHAA MHULMANN3aums NePEMEHHbLIX B KOAE,
KOTOPbIN BbiNonHaeTcs 6onee ogHoro pasa?

O Kop komnunupyetca 6e3 npegynpexpnenvin? (M 3apganv nv Bbl camblii CTPOrui
YPOBEHb OMArHOCTMKMN?)

O Ecnu a3blK nopaepXvBaeT HesiBHble 0ObABEHUS NMEPEMEHHbIX, NocTapanuch N
Bbl NpefoTBpaTUTb BO3MOXHbIE NPo6nemMbl?

Opyrue o6wme BONpPOCHI MCMNOJNIb30BaHUA AaHHbIX

U Bce nu nepemeHHble UMEIT Kak MOXHO MeHbLUY 061acTb BUOAMMOCTA?

O dsnsioTcs 1M obpalleHns K NepemMeHHbIM MakcuMarbHO CrpynnupoBaHHbIMU Kak
B MJlaHe nHTepBana Mmexay obpalleHVsiMU, Tak 1 B NiiaHe 06LLEro BPEMEHN XNU3HN?
COoOTBETCTBYIOT M YNPaBNSAOLWME CTPYKTYpPbl TUNAM OaHHbIX?

Bce nn 06bABNEHHbIE MEPEMEHHbIE UCMONb3YHTCA?

Bce v nepemeHHble CBA3bIBAOTCA B NoAXoAsLiee Bpems, T. €. cobniojaete nm
Bbl pa3yMHbI 6anaHc Mexpay rmbKOCTbiO MO3[HEro CBA3bIBAHWUSA U COOTBETCTBY-
IOLLel eMy MOBBILLEHHOW CIOXHOCTbIO?

O Kaxpas nu nepemMeHHasi MMeeT OfHY W TONMbKO OAHY Lenb?

U He vmeloT nu Kakue-HMbyab NepemMeHHble CKPbITOro cmbicna?

Oo0oo

KnioyeBble MOMEHTbI

HerpamoTHas MHHUIUAIN3ALUA JAHHBIX YaCTO IIPUBOJUT K OMIMOKAM. ONMCAHHBIE
B 3TOM IVIaBE CIIOCOOBI MHUITUAIM3AIIMU [TO3BOJIAT U36€KATh NIPOOIIEM, CBA3AHHBIX
C HEOXU/IAHHBIMHU [IEPBOHAYAIbHBIMU 3HAYEHUAMU IEPEMEHHBIX.
MuHUMU3UPYUTE OOIACTb BUIMMOCTH KAK0M IepeMeHHON. ['pynnupynre odpaiie-
HUS K IIEPEMEHHBIM. CTapaUTECh /I€/IATh IEPEMEHHBIE JIOKAJIbHBIMU IS METO/IOB WU
K1accoB. M3beranTte riao6aabHbIX JaHHBIX.,

Pacriosaranite KOMaH/bl, MCHOAB3YIOMIME OJTHU U TE KE MEPEMEHHDBIE, KAK MOXHO
GJIMDKE APYT K JPYLY.

Pannee CBA3BIBAHUE OIPAHUYUBAET TMOKOCTh, HO MUHHUMH3UPYET CJIOKHOCTD IIPO-
rpaMMmBblL [To3/jHEE CBA3BIBAHNE IIOBBIIIAET TMOKOCTD, HO 34 9TO NPUXOJAUTCA PACIUId-
YUBATHCA MOBBIIEHHON CIO0KHOCTBIO.

VICIIONB3yITE KAKAYIO IEPEMEHHYIO MCKIIOUUTENIBHO C OJHOM LIEJIBIO.
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Cuna nmeH nepeMeHHbIX

CopepxaHue

http://cc2e.com/1184

11.1. O6uue NpUHIUIIBI BBIOOPA UMEH NIEPEMEHHBIX
11.2. IMeHOBAaHNE KOHKPETHBIX TUIIOB JAdHHBIX

11.3. Cujia KOHBEHIIMH MUMEHOBAHMS

11.4. HedpopmasibHblE KOHBEHLIMM UMEHOBAHUA

11.5. CTaHapTU3UPOBAHHBIE NPEMUKCHI

11.6. TpaMOTHOE COKpAIIEHHUE UMEH MEPEMCHHBIX

11.7. iMeHa, KOTOPBIX CJIEAYET U30EraTh

CBsizaHHble TeMbl

HmeHa MeTozioB: pasjen 7.3

VmeHa K1accoB: pasien 6.2

O61Me NPUHIMIIBL UCIIOJAb30BAHUS NIEPEMEHHBIX: I1aBa 10

Pazmemenue OObABIEHNUN JIAaHHBIX: OJIHOMMEHHBIN NOJpaszzen paszaena 31.5

JOKYMEHTHPOBAHUE IIEPEMEHHBIX: ITOJpa3jiesl «KOMMEHTHPOBAHUE OObSIBICHUI
JIAHHBIX>» paszena 32.5

HecMOTps HA BCIO BAKHOCTD BLIOOPA YIAYHBIX UMEH I 3(P(OEKTUBHOIO MPOrPAMMHU-
pPOBaHMS, 1 HE 3HAIO HU OJJHOU KHUTH, B KOTOPOH 3TA TEMA OOCYKAAETCA XOTA OBl C M-
HUMAaJIbHO IPUEMJIEMBIM YPOBHEM JE€TAILHOCTH. MHOI'ME ABTOPBI MOCBAMIAIOT APy
a63a11eB BBIOOPY 460pEBUATYD, IPUBOJAT HECKOIBKO OAHAIBHBIX IIPUMEPOB U OXKH/1A-
IOT, YTO BBl CAMU O CEOE MO3A00TUTECH. SI PUCKYIO OBITh OOBUHEHHBIM B IIPOTHBOIIO-
JIOKHOM: BBI TIOJIYIMTE HACTOJIBKO MOJPOOHBIE CBEJJEHUA OO0 UMEHOBAHUU ITEPEMEHHBIX,
4TO HUKOI/IA HE CMOKETE HCIOJIb30BATh UX B IIOJHOM OObeMe!

COBETBI, PACCMATPUBAEMBIE B 3TOU IVIABE, KACAIOTCA MPEUMYIIECTBEHHO NMEHOBAHUSA
[IEPEMEHHBIX: OOBEKTOB U 3JIEMCHTAPHBIX TUIIOB JIaHHBIX. OJJHAKO UX CJIEyeT YUUThI-
BATb U IIPU MMEHOBAHUM KJIACCOB, MAKETOB, (PAWIOB U JIPYTUX CYHIHOCTEN M3 MHUPA
NporpaMMupoBaHud. O6 UMEHOBAHUH METOJOB CM. TAKXKE pasjen 7.3.
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11.1. O6wme npuHUMUNbI BbIGOpa
UMEH NepeMeHHbIX

MMs nepeMeHHON HeJb3 BBIOMPATD, KAK KITMYKY COOAKE: ONTUPAACh HA €TO BEIYYPHOCTD
WY 3By4aHHE. B oTnmyme OT CO6AKM U €€ KIMYKH, KOTOPBIE ABJIAIOTCA PAa3HBIMHU CYIII-
HOCTSAIMH, IEPEMEHHAA U €€ UM (POPMHUPYIOT 10 HUIEE OJIHY CYNIHOCTD. [T03TOMY M a/ieK-
BATHOCTb ITIEPEMEHHON BO MHOT'OM ONPEJENAETCA €€ UMEHEM. BrIOMpaiite nMeHa 1e-
PEMEHHBIX CO BCEH TIATEIBHOCTHIO.

B cnepyromemM npuMepe NEPEMEHHBIE HA3BAHBI IIIOXO:

Mpumep HeyAa4yHOro UMEHOBAHUS
nepeMeHHbIX (Java)

X = X - XX,

xxx = fido + SalesTax( fido );

x = x + LateFee( x1, x ) + Xxxx;
x + Interest( x1, x );

x
1

YTO NPOUCXOJUT B 3TOM (PparMeHTe KoAa? YTo 03HAYAIOT UMEHA X1, XX U Xxx? A fido?
JOmyCTUM, KTO-TO CKa3aJ1 BAM, YTO 3TOT KOJ IIOACYNUTEIBACT OOIIYIO0 CYMMY ITPE/IbSBIL-
€MOrO KJIHEHTY CYE€TA, OMUPASACh HA €ro JOJII U CTOMMOCTb HOBBIX IOKYHOK. Kakyio
IIEPEMEHHYIO BBl HCIOIB30BANIN OBI 711 PACIICYATKH OOIIEH CTONMOCTH TOIBKO HOBBIX
IIOKYIIOK?

B3riaHYB HA UCIPABICHHBIN BAPUAHT TOTO K€ KOJA, OTBETUTH HA 3TOT BOIPOC Kyaa
npole:

Mpumep yaayHoro MMeHOBaHUSA nepemeHHbIX (Java)

balance = balance - lastPayment;

monthlyTotal = newPurchases + SalesTax( newPurchases );

balance = balance + LateFee( customerID, balance ) + monthlyTotal;
balance = balance + Interest( customerID, balance );

VI3 cpaBHEHMS 3TUX (PPArMEHTOB MOKHO CJIETATh BBIBOJI, YTO XOPOIIIEe UM ITepeMeH-
HOM 2JIEKBATHO €€ XAPAKTEPHU3YET, JIETKO UYUTAETCI M XOPOIIO 3ATTIOMUHAETCA. YTOOHI
OOIErYnuTh CEHE JOCTUKEHUE ITUX LIEJIEH, COOMIOIANTE HECKOIBKO OOIIUX IIPABUIL

CaMblii BaXKHbI NPUHLMN UMEHOBaHUS NEePEMEHHbIX

BakHedIuil NPUHLIUII UMEHOBAHUSA IIEPEMEHHBIX COCTOUT B TOM, YTO UM
JOJDKHO IIOJTHO U TOYHO OIMCBIBATH CYIIHOCTD, IIPEACTAB/IAEMYIO IIEPEMEH-
HOHN. OnuH 3(MHEKTUBHBIN CIIOCOO BBIOOPA XOPOUIEIO UMEHU IIPEAIIONATACT
(dopMyIUpOBAHKE CYyTU IIEPEMEHHOM B CJI0BAX. ONTUMAIbHBIM UMEHEM IIEPEMEHHOMN
YaCTO OKA3bIBAETCA CAMO 3TO BBICKA3bIBAHUE. Birarogapsa OTCyICTBUIO 3aI'aIOYHBIX CO-
KPAaLEHUI OHO yZOO0YUTAEMO; K TOMY K€ OHO OJHO3HAYHO. TaK KAK OHO SBJIAETCS
IIOJIHBIM OIIMCAHUEM CYLIHOCTH, €I'0 HEMb3S CIIYTATh C 4eM-JIMO0 ApyruM. HakoHel, Takoe
UM JIETKO 3aIIOMHMTD, IIOTOMY YTO OHO IIOXOXKE HA MCXOJAHYIO KOHLICHIIUIO.

D
P
@I i,

o, N

ITepeMeHHYIO, NPECTABIAIONIYIO YUCIO WIEHOB OJUMIMUCKON KOMaH bl CIHIA, MOX-
HO OBIIO 6bI Ha3BaTh numberOfPeopleOnTheUsOlympicTeam. TlepeMEHHYIO, IPEJCTAB-
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JIAIONLYIO YMCJIO MECT Ha cTaaguone, — numberOfSeatsinTheStadium. s XpaHeHUs
MAKCHUMAJIBHOI'O YMCJId OYKOB, HAOPAHHBIX CIIOPTCMEHAMH KAKOM-TO CTPAHBI B COBPE-
MeHHOH OJIMMIINAJE, MOKHO ObUIO OBl CO3JATh IIEPEMEHHYIO maximumNumberOfPoint-
sinModernOlympics. IlepeMeHHYIO, ONIPEAEIIAIONIYIO TEKYIIYIO IIPOLICHTHYIO CTABKY, JIy4dlle
OBUIO OBl HA3BATH rate WU interesiRale, 2 HE 1 WIK X. [lyMalo, UJEIO0 Bbl ITOHSJIN.

O6patuTe BHUMAHUE HA JABE XAPAKTEPUCTUKU ITUX UMEH. BO-IIEPBBIX, UX JIETKO PacC-
mu@poBaTb. PAKTUYECKU UX HE HY)KHO PACHIA(POBBIBATE BOOOIIE: UX MOKHO IIPOCTO
NpouYnTaTh. Hy, 4 BO-BTOPBIX, HEKOTOPBIE UMEHA BEJIUKHU — CIUIIKOM BEIHKH, YTOOBI
OBITb IPAKTUYHBIMU. [JJTMHY UMEH MEPEMEHHBIX MBI PACCMOTPHUM HIXKE.

HecKonmpKO MPUMEPOB Y/IAaUHBIX M HEYAAYHBIX UMCH IIEPEMEHHBIX s IIPUBE B Ta0/. 11-1.

Ta6n. 11-1. Mpumepbl yaauHbIX U HeYAaYHbIX MMEH NepeMeHHbIX

YpayHble uMeHa, Heypa4Hble nmeHa,
CyTb nepemMeHHOM’ afileKBaTHOe onucaHue HeapeKBaTHoe ornucaHve
CyMMa, Ha KOTOPYIO runninglotal, checkIotal written, ct, checks, CHKTTL,
Ha JJAHHBIA MOMEHT X, x1, x2
BBIITUCAHBI YEKU
CKOpOCTh mo€3/1a velocity, trainVelocity, velocityInMph — velt, v, (v, x, x1, X2, train
Texymas gara currentDate, todaysDate cd, currvent, ¢, x, x1, x2, date
Yucao CTpoK Ha CTpaHuue linesPerPage Ipp, lines, I, x, x1, x2

WUmena currentDate n todaysDate — XOpPOIIME UMEHA, IIOTOMY YTO ITOJHO M TOYHO
OIMCBHIBAIOT UJEIO «TEKYIIEH AaThl». AaKTUYECKU OHU COCTABJIEHBI U3 CJIOB C OYEBUJ-
HBIM 3Ha4€HHEM. [IpOrpaMMHUCTBI MHOT/A YITYCKAIOT U3 BUY OOBIYHBIE CJIOBA, KOTOPBIE
IIOPOY MPUBOAAT K CAMOMY IIPOCTOMY pelIeHUIO. VIMeHA ¢d U ¢ HEYAAYHBI [IOTOMY, 4TO
CJIMIIKOM KOPOTKH U «HEOIMUCATEIbHbI». VIMSL current TOXE HEYAAYHO: OHO HE I'OBOPUT,
YTO MMEHHO ABJIACTCH «TEKyIUM». MM dale KaxeTcs XOPOIIUM, HO B UTOI'€ OHO OKa-
3bIBACTCS IJIOXUM, IIOTOMY UTO MBI UMEEM B BUY HE JIIOOYIO 1Ty, 4 TEKYLIYIO; CAMO 110
cebe numsa date 06 3TOM HE TOBOPUT. MIMeHa X, X/ U X2 3aBEOMO HEYAAYHBL X TPA/IU-
LIMOHHO NPEACTABIAET HEU3BECTHOE KOJUYECTBO YETO-JINOO, U, ECJIN BBl HE XOTHUTE,
4TOOBI BAIIK IIEPEMEHHBIC ObUIM HEU3BECTHBIMU BEJIMUYMHAMHU, IOJYMAUTE O BBIOOPE
JPYI'UuX MMCH.

VImeHa JOJDKHBL ObITh MAKCUMAJIbHO KOHKPETHBL. VIMEHA X, femp, i U Apyrue,
JTOCTATOYHO OOINHE I TOTO, YTOOBI UX MOKHO OBLJIO UCHOJIB30BATh HoOJIee
YeM C O/IHOU 1IEJIbI0, HE TaK MH(OPMATHUBHBI, KAK MOTJIH Obl OBITh, © OOBIYHO
SABJIAOTCA IIJIOXUMMU.

O~n

P, N

OpueHTauusa Ha npo6nemy

Xoporiee MHEMOHMYECKOE MMl Yallle BCET'O ONMCHIBACT MPOBIEMY, 2 HE €€ PCIICHHE.
Xoporee uMs B 6OJIBIIECH CTEIICHU BBIPAXKACT 410, 4 HE Kax. ECN 5Ke UMsI OITUCHIBACT
HEKOTOPBII ACHEKT BBIYUCICHUI, 2 HE MPOHBIEMBI, UMEET MECTO obpaTHoe. [Ipesnoun-
TANUTE TAKUM MMEHAM IIEPEMCHHBIX MMEHA, XaPAKTEPU3YIOIMIHUE CAMY ITPOHIEMY.

3anuch JAHHBIX O COTPYAHUKE MOXKHO ObUIO Obl HA3BATh inpulRec niu employeeDaia.
WM inputRec — KOMIIBIOTEPHBIN TEPMHUH, BRIPAKAIOIIMNI WJIEW BBOJA JAHHBIX W 3aIIU-
cu. ms employeeData OTHOCUTCS K NPOOIEMHON OOIACTH, 2 HE K MHUPY KOMIIBIOTE-
poB. B ciyyae GUTOBOTIO 10JIs, OIPEACSIONIEIO CTATYC IpUHTEPA, UM bitFlag 6oiee
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KOMIIBIOTEPU3UPOBAHO, YEM printerReady, a B Clydae IPUIOKEHUS OYXTAITEPCKOTO yUeTa
calcVal 6onee KOMIBIOTEPU3UPOBAHO, YEM SUIMN.

OonTumanbHas gMHa UMeHu nepemeHHoﬁ

OnTumasnbHas JIMHA UMEHU, HABEPHOE, JICKUT INE-TO MEXIY VIMHAMU UMCH X U 714Xi-
mumNumberOfPointsinModernOlympics. CINIIKOM KOPOTKHE CTPAJAIOT OT HEJOCTAT-
Ka cMblca. [Ipo6iieMa ¢ UMeHaMu Bpoje X U X2 B TOM, YTO, JAXKE Y3HAB, YTO TAKOE X,
Bbl HUYEI'O HE CMOXKETE CKA34Tb OO OTHOWIEHUU MEXAY x/ U x2. CIUIIKOM JJIMHHbBIC
MMEHA HAJJOCAAET I1€9aTaTh, K TOMY K€ OHU MOI'YT C/I€/IATh HESCHON BU3YaIbHYIO CTPYK-
Typy IPOI'PAMMBL

Topna, benanzaep u beHanaep OOHAPYKUIH, YTO OTI4[Kd IIPOrPAMMBI TPEeHO-
' BaJia MCHBIIC BCCI'O yCI/IJII/II'/JI7 €C/IKM UMCHA MICPEMCHHBIX COCTOATN B CPCAHEM

n3 10-16 cumsonos (Gorla, Benander, and Benander, 1990). Oraaka npo-
IPaMM C UMEHAMU, COCTOSANUMU B CpeZiHEM U3 8—20 CHUMBOJIOB, ObLJIA TIOYTHU CTOJIb KE
JIETKOI. OTO HE 3HAYMT, YTO CIEAYET IPUCBAMBATL BCEM MIEPEMEHHBIM MMeHA U3 9—-15
nin 10—16 CUMBOJIOB, — 3TO 3HAYMT, YTO, YBUJICB B CBOEM KOJIE MHOTO 60JIee KOPOT-
KX MMCH, Bbl JJOJUKHBI IPOBCPUTH UX ACHOCTD.

BOHpOC AICKBATHOCTU [IJIMHBI UMCH IICPCMCHHBIX IMOACHACT Tabm 11-2.

Ta6n. 11-2. CnuvLIKOM AJIMHHbIE, CAIMLLKOM KOPOTKME U ONTUMarbHble
MMeHa nepemMeHHbIX

CIIMIIKOM JJIMHHBIE MUMEHA: numberOfPeopleOnTheUsOlympicleam
numberOfSeatsinTheStadium
maximumNumberOfPoinislnModernOlympics

CIIMIIKOM KOPOTKHE MMEHA: n, np, nim
n, ns, nsisd
m, mp, max, points

To, 4TO HAJO: numleamMembers, teamMemberCount
numsSeatsinStadiumsseatCount
teamPointsMax;-pointsRecord

NmeHa nepemMeHHbIX U o6nacTtb BUGUMOCTH

?
Bceerpa nu KOPOTKHEC MMCHA IICPCMCHHBIX HCYIAYHDI! Her, He MepexpecThas cebinka 06 067a-
Bceraa. Eciinu BoI MIPpUCBANBACTC MCPCMCHHOU KOPOTKOC MM, CTI BUAMMOCTY cM. pasaen 10.4.
TAKOE KaK 7, CaMa JJINHA UMEHU TOBOPHUT O TOM, UYTO IICPEMCH-
Hasa ABIACTCA BTOpOCTCHCHHOI;I 1 MMCCT OTPAHUYCHHYIO 06JIACTD JIEVICTBUS.

[TpOrpaMMUCT, YUTAIOMUI KOJI, CMOXKET JAOTI'dIAThCA, YTO UCIOJb30BAHUE TAKOM Iepe-
MEHHOWM OTPAHUYMBAETCS HECKOJBKUMU CTPOKAMHU KO/ [IprCBanBas NEPEMEHHON UM
i, BBI TOBOPUTE: «DTA MEPEMEHHAS — CAMBI OOBIYHBIA CUETYUK ITUK/IA/UH/IEKC MACCU-
B4, HE UI'DAIOIIMIA HUKAKOM POJIM BHE 3TUX HECKOJIBKHUX CTPOK>.

V. IIx. Xancen (W. J. Hansen) oOHapyKui1, 4TO 60s€€ IMHHBIE UMEHA JIydllle IPHUCBA-
UBATb PEJKO HUCIOJb3YEMBIM WIH IVIOOAJBHBIM IIEPEMEHHBIM, 4 00JIEE KOPOTKUE —
JIOKJIbHBIM II€PEMEHHBIM WJIN II€EPEMEHHBIM, BBI3BIBAEMBIM B IUKIax (Shneiderman,
1980). OHAKO € KOPOTKUMHU UMEHAMHU CBA3AHO MHOI'O IIPOOJIEM, 1 HEKOTOPBIE OCMOT-
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PUTENbHBIE IPOTPAMMMCTHI, IPUJEPKUBAIOIINECH TTOTUTUKHN 3AIUTHOIO IPOTPAMMHU-
POBaHUA, BOOOIIE U30ETaI0T UX.

Jonoanaiime umena, OMHOCAWUECA K 2100ANBHOMY RPOCIMPAHCIMEY UMEH, cne-
yugpurxamopamu Ecin y BaC €CTh NEPEMEHHBIC, OTHOCAIMINECS K ITI00JIBHOMY IIPO-
CTPAaHCTBY UMEH (MMEHOBAHHBIE KOHCTAHTBI, UMEHA KJIACCOB U T. [I.), IOJYMaHTE, NPU-
HATDb JTU KOHBEHITUIO, PA3/IEAIONIYIO INIOOAILHOE NPOCTPAHCTBO UMEH HA YACTH U NIPE-
JIOTBPAIIAIONIYIO KOHPIUKTEI UMEH. B C++ 1 C# 1711 pasjiesieHus1 17106a7IbHOIO IPOCTPAaH-
CTBAa UMEH MOKHO NPUMEHUTD KJIIOUEBOE CIOBO namespace:

Mpumep pasgenenns rno6anbHOro NPOCTPaHCTBA UMEH
¢ MOMOLUbO KNHOYEBOro cnoBa namespace (C++)

namespace UserInterfaceSubsystem {

// 00bABNEHUA NepeMeHHbIX

namespace DatabaseSubsystem {

// 00baABNEHNS MepeMeHHbIX

Ecnu xnacc Employee 0ObsABIEH B OOOUX NPOCTPAHCTBAX UMEH, BBl MOXETE YKA34Tb
HY’KHO€ IIPOCTPAHCTBO MMEH, Hanucas UserlnterfaceSubsystem::Employee wnu Dalc-
baseSubsystem::Employee. B Java ¢ TOI K€ LIEJIbIO MOKHO UCIIOIb30BATDb I1AKETHL.

[TporpaMMupys Ha A3bIKE, HE MOJJECPKUBAIOIICM IIPOCTPAHCTBA UMCH MJIM MTAKCTDI, BbI
BCE JK€ MOKETE MPUHATH KOHBEHIIMM UMEHOBAHUSA /IS PA3JEIeHNA ITI06AIbHOTO IPO-
CTpaHCTBA UMEH. CKAKEM, BBl MOXKETE JIOMOJHUTD IVIOOAIbHBIC KIACCHI MPE(PUKCAMHU,
OnpeJendIomumMu nojgcucremy. Knacce Employee U3 nojCUCTEMbl MOJAL30BATEILCKOIO
uHrepdenca MOXHO 6bII0 Obl HA3BATL uillmployee, a TOT XKe KIACC U3 IOJCUCTEMBI
pocryna K Bl — dbEmployee. D10 0O3BONIWIO Obl CBECTH K MUHUMYMY PUCK KOH(DJINUK-
TOB B IVIOGAJILHOM IPOCTPAHCTBE UMECH.

CI'IeLIMCbVIKaTOpr BbIYUCNISIEMbIX 3HAYEHUN

Muorue HpOI‘pﬂ.MMbI BKJIIOYAIOT HCpCMCHHbIﬁ, CO,E[Cp}KQ_H_[I/IC BbIYUC/ISIEMBIC 3HAYCHU:
CyMMhI, CpC,E[HI/Iﬁ BCJIMYHNHBI, MH.KCI/IMyMbI nuT. [ HOHOJ’[HHH TAKOC UM CH€L[I/I(1)I/IK2.TOpOM
Bpoge Total, Sum, Average, Max, Min, Record, String win Poinler, yKaKUTE €r0 B KOHLIE UIMCHU.

V TaKOTO MOAXO/A HECKOJIBKO JOCTOMHCTB. BO-TIEPBBIX, TPU 3TOM CaMas 3HAYNMAs 9aCTh
MMEHH IIEPEMEHHOMH, ONPE/EIAION[As HAUOOIBIIYIO YACTh €0 CMBIC/IA, PACTIOIATACTCA
B CAMOM HA4aJIe UMEHH, U3-32 YETO CTAHOBUTCA H6OJIEE 3AMETHON U YUTACTCS MEPBOML
Bo-BTOPBIX, NPUHAB 3Ty KOHBEHIIMIO, BBl NIPEAOTBPATUTE IIyTAHUILY, BO3MOXHYIO IIPH
HAJIMYUU B OJHOU IIPOrpaMMe UMEH flolalRevenue u revenuelvlal. DT UMEHA CEMaH-
THUYCECKH SKBUBAJICHTHBI, 1 KOHBCHIIHA HE IIO3BOJINIA OBl UCITOJIb30BATh UX KAK pasHbIC.
B-Tperpux, Ha6Op UMEH Bpoge revenuelotal, expenselotal, revenueAverage u expen-
sedverage obnagaeT NPUATHOMN I71a3y CUMMETPUEL, TOIIA KAK HA60P UMEH [olalRevenue,
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expenselotal, revenueAverage v averageExpense YIIOPAZOYCHHBIM He KaxeTcs. HakoHer,
COIVIACOBAHHOCTb UMEH OOJIEIYaeT YTEHHUE U COIPOBOKACHUE ITPOIPAMMEBL

VICKII0UEHNE U3 ITOI'O NpaBWId — NO3uLuA creruduraropa Num. Ilpu pacnonoxe-
HUM B HAYAJIE UMEHU CIIEUPUKATOP N 0603HAYAET OOIIEE YUCIO: HAIPUMED, 11U~
Customers — 3TO OOIEE YUCIO 3aKA3UUKOB. EC/IM K€ OH YKa3aH B KOHIIE UMEHU, TO
OIIpENENAET UHAEKC: TAK, customerNum — 3TO HOMED TEKYIIETO 3aKA34UKA. JIpyrum
MIPU3HAKOM JAHHOTO PA3TUYHSA ABIAETCA OYKBA § B KOHIIE UMEHU numdcustomers. OJ-
HAKO JIAKE B 3TOM CIIydde CHENU(UKATOP Num OUEHDb YaCTO NPUBOJUT K 3aMEMIATENb-
CTBY, IO3TOMY JIYYIIIE BCETO MOJHOCTBIO UCKIIOUUTH NPOOIEMY, IPUMEHUB Count UIu
Total 1151 0603HAYEHMS OOIIETO YUCIA 3AKA3UYUKOB U [ndex il CChUIKA HA KOHKPETHO-
IO 3aK4349MKa. TaKuM 06pa3oM, MEPEMEHHBIE, ONPEAEIAIONINE OOIIEe YUCIO 3aKA34U-
KOB M HOMEP KOHKPETHOT'O 3aKa34MKa, OIYy4UIn 66l UMEHA customerCount 1 customer-
Index COOTBETCTBEHHO.

AHTOHMMbI, 4acTo BCTpevawLwimecqa B MMeHax nepemMeHHbIX

Vcnonbp3yiiTe aHTOHUMBI [TOCJIEIOBATENIBHO. DTO JIEIAET KOJ 60-

JIEE COIVIACOBAHHBIM U OOJIErdaeT ero uyreHue. Iapel Bpoae begin/
end NOHATb U 3AIIOMHUTD JIEI'KO. [1apel, HE COOTBETCTBYIOIIUE
O6H_[CHpI/IHHTbIM AHTOHHMAM, 3aIIOMHUHAIOTCA CJIOXKHCC U BbI3bI-

lepekpecTHas ccbinka AHanoruy-
Hblii CANCOK AHTOHUMOB, NCNOJb-
3YeMbIX B IMEHax METOJO0B, CM.
B nogpasaene «[ucunnnnxupo-

BAIOT 3AMEIIATEILCTBO. B UMC/IO AHTOHHUMOB, YACTO HUCIONb3ye- ~ BaHHO NCMOMb3YIATe aHTOHUMbI»

MBIX B UMCHAX MMCPEMCHHBIX, BXO/AT: TEERETE 7.6

begin/end;
first/last;
locked/unlocked;
min/max;
next/previous;
old/new;
opened/closed;
visible/invisible;
source/target;
source/destination;
up/down.

11.2. AmeHOBaHWe KOHKPETHbIX TUMOB AaHHbIX

HpI/I HMCHOBAHUU KOHKPCTHBIX THUIIOB JAHHBIX CJICAYCT PYKOBOJACTBOBATBHCS HE TOJIb-
KO O6IHI/IMI/I, HO U CHCI_LI/Iq)I/I‘ICCKI/IMI/I COO6pﬂ)KCHI/IHMI/I. Huoxe onurcaHbl IIPUHITUIIBL
MMCHOBAHUSA MHACKCOB ITUKJIOB, ICPEMCHHBIX CTATYC4d, BDCMCHHBIX IICPCMCHHDIX, 6Y-
JICBBIX IICPCMCHHBIX, HCpC‘{I/ICIICHI/IfI 1 MMCHOBAHHBIX KOHCTAHT.

MmeHoBaHWe MHAEKCOB LIUKIOB

[TpUHIIAIIEI UMEHOBAHHS NHJCKCOB IIUKJIOB BO3ZHUKIIN ITIOTOMY,
YTO LMKJIBI OTHOCSITCS K CAMBIM IOMY/ISIPHBIM KOHCTPYKIHSIM.
Kax mpaBuiIo, B KA4ECTBE UH/ICKCOB IIUKIOB UCIIOIb3VIOT IIEpe-
MEHHBIE 7, ] 1 R:

cM. rnasy 16.

MepekpectHas cebinka O yuknax
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Mpumep npocToro uMeHn UHAEKEa uukna (Java)

for (i = firstItem; 1 < lastItem; i++ ) {
datal 1 ] = 0;

Eciu sxe epeMEHHYIO MPEATNONAraeTCs UCIOIb30BaATh BHE ITUKIA, € CJIEAYET IIPUCBO-
UTb OOJI€E BBIPA3UTEIbHOE UM, Hanpumep, NepeMEHHYIO, XPAHALIYIO YUCIO 3AIIUCEN,
IIPOYUTAHHBIX U3 (Paiiia, MOXHO ObLIO Obl HA3BATb recordCount:

Mpumep yaa4yHOro onucaTenbHOro UMEHN MHAEKEA LuKna (Java)

recordCount = 0;

while ( moreScores() ) {
score[ recordCount ] = GetNextScore();
recordCount++;

// CTPOKW, B KOTOPHX MCMONb3yeTcs nepemeHHas recordCount

Ecny HMKI JIMHHEE HECKOJIBKUX CTPOK, CMBIC/ IIEPEMEHHOM Z JIETKO 3a0bITh, IO3TOMY
B IOJJOOHOU CUTYaI[UH JIYYIIE€ IPUCBOUTH MH/IEKCY IUKIA 60JIEE BBIPA3ZUTEIBHOE UMSL.
Tak Kak KOJI OYE€Hb YaACTO NPUXOJUTCS U3MEHATb, MOACPHU3UPOBATh U KOIIHMPOBATH B
JIPYTUE MPOTrPaMMbl, MHOT'HME ONBITHBIE IPOI'PAMMUCTBI BOOOIIE HE UCIIOJIb3YIOT UME-
Ha BPOJE .

OJ1Ha U3 YaCTBIX IPUYUH YBEINYEHUS IIMKJIOB — UX BJIOXKEHHUE B JIpyrue IUKIbL Ecan
Y B4C €CTh HECKOJIBKO BJIOKEHHBIX IIUKIOB, IPUCBOMTE UHAEKCAM OOJIEE JUTMHHBIE UMEHA,
4TOOBI CAEIATh KO 60Jie€ TOHITHBIM:

Mpumep yaa4HOro UMEHOBAHUS MHAEKCOB BNOXEHHbIX LUKNOB (Java)

for ( teamIndex = 0; teamIndex < teamCount; teamIndex++ ) {
for ( eventIndex = 0; eventIndex < eventCount[ teamIndex ]; eventIndex++ ) {
score[ teamIndex ][ eventIndex ] = 0;

}

TuraTenbHbIA BBIOOP UMEH HMHJEKCOB ITUKJIOB MO3BOJISAET U30EKATh MyTAHUIIBl UH/ICK-
COB — HCIIOJIb30BAHUA { BMECTO j U HA000pOT. KpoMe TOro, 310 06J1erdaer noHuMa-
HHUE OIEpalyil HaJi MACCUBAMM: KOMaH/1a score/ leamindex |[ eventindex ] 6onee uH-
dopmarusna, uem scoref i J[ j ].

He npucBauBaiTe UMEHA 7, j 1 R HUYEMY, KDOME MHJEKCOB IPOCTHIX LIUKIOB: HapyIIE-
HHE 3TOHN TPASULIMHU TOJBKO 3AIYTAET APYIUX IPOIPAMMHUCTOB. YTOOB U36€KATh I10-
JOOHBIX POGJIEM, IPOCTO MOAYMANTE O OOJIEE OIUCATEIbHBIX UMEHAX, YEM 7, ] U R.

MmeHoBaHMe nepemMeHHbIX cTaTtyca

[TepeMeHHBIE CTATYCA XAPAKTEPHUIYIOT COCTOSHHE ITPOrPaMMBL HIKe pacCMOTPEH O/TUH
MPUHIMUI UX UMEHOBAHMUSL
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Cmapaiimecs ne npuceaueams nepemennoti cmamyca umsa flag HaoGopor, pac-
cMarpusanTe (Iard Kak nepeMeHHble cratyca. Mma dara He JOJDKHO BKIOYATh par-
MEHT Jlag, IOTOMY YTO OH HHUYEI'O HE T'OBOPUT O cyTu (ara. Pagu acHoctu daaraMm cie-
JyeT IIPHUCBAUBATD BbIPA3UTEIbHBIC 3HAUYECHMS, KOTOPDIE JIy4lIE CPABHUBATD CO 3HAYCHMU-
AMM [IEPEYUCIICHUI, UMEHOBAHHBIX KOHCTAHT WK IVIOOAIbHBIX IIEPEMEHHDIX, BBICTYIIA-
IOMUX B POJIY UMEHOBAHHBIX KOHCTAHT. BOT NpUMEPHI HEYAAUHBIX UMEH (DIaroB:

ﬁ Mpumeps! 3arafoyubIX naros (C++)

if ( flag ) ...

if ( statusFlag & OxOF ) ...
if ( printFlag == 16 ) ...

if ( computeFlag == 0 ) ...

flag = Ox1;
statusFlag = 0x80;
printFlag = 16;
computeFlag = O;

Komangabl Buga statusFlag = 0x80 OypeT COBEPUICHHO HEIIOHATHBI, IIOKA Bbl HE IOAC-
HUTE B KOJAE WU B JOKYMEHTALWU, YTO TaKoe StatusFlag n 0x80. BoT 60see IOHATHDIN
SKBUBAJIECHTHBIN (DParMeHT:

Mpumepbl 6onee rpamMoTHOr0 MCNOJb30BaHUs NEPEMEHHbIX cTaTyca (C++)

if ( dataReady ) ...

if ( characterType & PRINTABLE_CHAR )
if ( reportType == ReportType_Annual )
if ( recalcNeeded == True ) ...

dataReady = true;

characterType = CONTROL_CHARACTER;
reportType = ReportType_Annual;
recalcNeeded = false;

OueBy/iHO, UTO KOMaHzAa characterType = CONTROL CHARACTER BbIpa3UTE/bHEE, YEM
StatusFlag = 0x80. Ananorudno yciosue if ( reportlype == ReportType Annual ) TOHATHEE,
yeM if ( printFlag == 16 ). Bropoit (pparMeHT MOKA3bIBAET, UTO JTAHHBII TTOAXO]] PUME-
HHUM K NEPEUNCIEHUAM U NPEAONPENETIEHHBIM UMEHOBAHHBIM KOHCTAHTAM. BOT Kak ¢
IIOMOIIbIO UMEHOBAHHBIX KOHCTAHT U MEPEYUCIIEHUI MOKHO OBIJIO ObI 33/1aTh UCIIOJb-
3yEMBIE B HAIIIEM IIPUMEPE 3HAYECHUS:

06baBneHne nepeMeHHbIX ctatyca (C++)

// BO3MOXHbE 3HadeHus nepemeHHol CharacterType

const int LETTER = 0x01;

const int DIGIT = 0x02;

const int PUNCTUATION = 0x04;

const int LINE_DRAW = 0x08;

const int PRINTABLE_CHAR = ( LETTER | DIGIT | PUNCTUATION | LINE_DRAW );
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const int CONTROL_CHARACTER = 0x80;

// BO3MOXHbIE 3Ha4YeHus nepemeHHoin ReportType
enum ReportType {
ReportType_Daily,
ReportType_Monthly,
ReportType_Quarterly,
ReportType_Annual,
ReportType_All
}s

Eciy BaM TPYAHO MOHATH KAKOW-TO (DPArMEHT KO/, MOAYMANTE O IEPEUMEHOBAHUN
NIEPEMEHHBIX. B OT/IMYME OT JETEKTUBHBIX POMAHOB KOJ| IIPOIPAMM HE JIOJKEH COJIEP-
JKATh 3arafiok. Ero Hy)kHO MPOCTO YUTATb.

MmeHoBaHue BPeMeHHbIX NnepemMeHHbIX

BpeMeHHBIE IEPEMEHHBIC CIYKAT JJI1 XPAHEHUS IIPOMEKYTOUHBIX PE3YJIBIATOB BbIUNC-
JICHUU M CJIy’KEOHBIX 3HAYEHMI NPOrpaMMbl. OOBIYHO UM IIPUCBAUBAIOT UMEHA [emp,
X WIN KaKUE-HUOY/Ab JPYIUE CTOJIb K€ HEOIPEAECICHHBIC U HEONIUCATE/IbHBIC UMCHA.
B 11€J10M UCIIONIB30BAHUE BPEMEHHDBIX IIEPEMEHHBIX TOBOPUT O TOM, YTO IIPOIPAMMUCT
€Ile He IOJTHOCTBIO MOHAN NpobaeMy. Kpome TOTo, ¢ MEPEMEHHBIMHU, O(DHUITUATBLHO
IIOJIYYUBIIUMHU «BPEMEHHBIN» CTATYC, IPOIrPAMMUCTBI OOBIYHO OOPALAIOTC HEOPEXK-
HEE, 4YEM C JPYI'MMU [EPEMEHHBIMH, YTO IIOBBIIAECT BEPOSITHOCTDb OLINUOOK.

Omnocumecs K «6PEeMEHHbIN> NePeMeHHbIM C NOO03Peruem IacTo 3HAYCHUE HYXK-
HO Ha HEKOTOPOE BPeMs COXPAHUTb. OJHAKO B TOM WIW MHOM CMBICIIC BPEMEHHBIMU
SABJIAIOTCA ITOYTH BCE NIEpEMEHHBIE. Ha3bIBas IEPEMEHHYIO BPDEMEHHOMH, ITOAYMANTE, 10
KOHIIA JIM Bbl IIOHMMAETE €€ PEAIbHYIO POJIb. PaccMOTpUM IpuUuMep:

Mpumep HEMHOPMATUBHOIrO UMEHU «BPEMEHHON» NepeMeHHoN (C++)

// BbluucneHne KopHen KBAAPaTHOrO ypaBHEHUS.

// NpepnonaraeTcs, 4TO AMCKPUMUHAHT (D"2-4xaxC) HeoTpuuaTeneH.
temp = sqrt( b"2 - 4xaxc );

root[0] = ( -b + temp ) / ( 2 *x a );

root[1] = ( -b - temp ) / ( 2 = a );

3HaueHue BbIpaXKeHU sqri( b*2 - 4 " a * ¢ ) BIOJHE Pa3yMHO COXPAHUTDb B IIEPEMEH-
HOM, OCOBEHHO €C/IM YYECTDb, YTO OHO HUCIOJb3yeTCA Mo3anee. Ho nMms femp HU4ero He
TOBOPHUT O POJIA NEPEMEHHOM. JIydIe MOCTYIIUTD TaK:

Mpumep 3aMeHbl «<BPEMEHHOI» NEPEMEHHOI Ha peanbHyo nepeMeHHyto (C++)

// Bbl4UCNEHWE KOpPHel KBaAapaTHOr0 YypaBHEHWS.

// NpegnonaraeTcs, 4TO AMCKPUMUHAHT (D"2-4xaxC) HeoTpuuaTesneH.
discriminant = sqrt( b"2 - 4xaxc );

root[0] = ( -b + discriminant ) / ( 2 = a );

root[1] = ( -b - discriminant ) / ( 2 = a );

ITo CYTH 3TO TOT K€ KO/, TOJIbKO B HCM MCIIOJB30BAHA NICPEMCHHAA C TOYHBIM OITMCA-
TCJIbHBIM MMCHCM.
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MimeHoBaHMe 6yneBbIX NepeMeHHbIX
Hwxe g TIIPUBCIT PAN pCKOMCHIIaLII/Iﬁ 110 UMCHOBAHHIO 6y'J'ICBbIX TNIEPCMCHHBIX.

Homnume munuunsie umena 0yneevLx nepemennsix BoT HEKOTOpPBIE HAUGOIICE

IIOJIE3HbIE UMEHA OYJIEBBIX IIEPEMEHHBIX.

B done Vcrionb3yiTe NEPEMEHHYIO dorne Kak MPU3HAK 3ABEPIICHUS ITUKId WU JPY-
roy omnepauuu. ITpucBoiTe €i false 1O BBIIOJHEHUS JEUCTBUA M YCTAHOBUTE €€ B
frue 1mOCJI€ €ro 3aBEePIICHMS.

B error VCIIONb3yUTE EPEMEHHYIO 7701 KaK IIPU3HAK OMUOKU. I[TpUCBOITE €1 3HA-
YCHUE [alse, €eCly BCE B MOPSJIKE, U [rue B IIPOTUBHOM CJIy4ac.

B found Vicrionb3yiiTe IEPEMEHHYIO found IJid ONPEJeNeHHs TOTO, OOHAPYXEHO JIN
HEKOTOPOE 3HAYEHUE. YCTAHOBUTE €€ B false, €CIM 3HAYEHUE HE OOHAPYXKCHO, U B
frue, Kak TOJIbKO 3HAYEHHUE HAWIEHO. MCIONb3yUTe NMEPEMEHHYIO fOund TIPU MOUC-
K€ 3HAYEHHUSA B MACCHUBE, UAECHTU(PUKATOPA COTPYAHMUKA B (paiie, ONPEETIEHHOTO
YeKa B CIIUCKE YEKOB U T. [I.

B success win OR VICTIONb3yHTE IEPEMECHHYIO SUCCeSS WIN OR KAK TIPU3HAK YCIICIIHO-
IO 3aBEpIICHUA onepauuu. [Ipucsoure eu false, eciu onepanus 3aBEPLIUIACh HE-
yAa4en, U frue, eCiv ONepanys BLIITOJHEHA YCIEIHO. ECIM MOXeTe, 3aMEHUTE UM
success Ha 6oJee OINPEJENEHHOE, ICHO ONPEAEAIONEE CMBICT «yCIiexar. Ecmm noj,
«yCIEXOM» TIOHMMAETCA 3aBePIIEHNE OOPAOOTKHU JJAHHBIX, MOKETE HA3BATh IEPEMEH-
HyIO processingComplete. Ecnu «ycnex» MoJgpasyMeBacT OOHAPYKEHUE KOHKPETHO-
I'O 3HAYECHUS, MOXKETE UCIIOIb30BATh IEPEMEHHYIO found.

IIpuceausaiime 6y1e6bIm nepemennsIM UMeHa, noopasymesaiouue 3Harenue
true uau false limena Bpoje done u success — XOpPOIINE UMEHA GYJIEBbIX IIEPEMCH-
HBIX, [IOTOMY YTO OHH IPEJIIOIArAI0T UCIIOIb30BAHUE TOJIBKO 3HAYCHUM [rue WU false:
YTO-TO MOXKET ObITh U BBITIO/THCHO, MJIM HE BBIIIOTHCHO, OTICPALIA MOXKET 3aBEPIUIUTHCA
WX YCIIEXOM, WM Heyaadei. C Apyrodl CTOPOHBL, UMEHA BPOAE Sstalus u sourceFile He
TOJATCA, TAK KAK IIPH 3TOM 3HAYEHUSA [1ue WU false He UMEIOT sCHOI'O CMbICIA. Kakon
BBIBOJ| MOXXHO CJI€JIATh, €CJIN IIEPEMEHHON Status 3a7aHO frue? O3HAYAET U 3TO, 4TO
YTO-TO UMEET CTaTyC? Bee umeer craryc. O3HAYAET JIU 3TO, YTO UYTO-TO UMEET CTATYC
«BCE B MOPsIKE»? O3HAYACT JIM 3HAYCHUE false, YTO HUKAKOE JACHUCTBUE HE ObLIO BBIIIOJI-
HEHO HeBEPHO? ECM nepeMeHHas UMEET UM Sialus, HUYEro OIPELEJIEHHOIO Ha Cel
CUYET CKA34Tb HEJIb3SL.

IToaToMy UMs Sialus Nydlle 3aMEHUTb HA UM BpoJe error WK statusOK, a uma source-
File — na sourceFileAvailable, sourceFileFound nin ojoOHOE UM, COOTBETCTBYIOIIEE
CYTU NIEPEMEHHOMN.

HekoTOopble IPOTPAMMUCTSI JIIOOAT AOMOMHATL UMEHA OYIEBBIX IEPEMEHHBIX MTPE(pUK-
COM #$. B pesy/israre ums IIEPEMEHHOM IIPEBPALIAETCS B BONIPOC: isdone? isError? isFound?
isProcessingComplete? OTBeT HA 3TOT BOIIPOC CPA3y CTAHOBUTCH U 3HAYCHUEM [1IEPEMEH-
HOM. JIOCTOUHCTBO 3TOTO MOAXOd B TOM, YTO OH UCKJIIOYAET UCIOIb30BAHUE HEOTIPE-
JIEJIEHHBIX UMEH: BOIIPOC iSStatus? He UMEET HUKAKOTO CMbIC/IA. OJJHAKO B TO XKE BPEMS
OH 3aTPYJHACT YTCHUE JIOTUYECKUX BBIPAKEHUN: HaIpUMep, yenosue if (isFound ) menee
HOHATHO, ueM if ( found ).
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Hcnonwv3yiime ymeéepoumenvuvie umena 0yn1e6uLx nePemennsix YMena, OCHOBaH-
HBIE HAa OTPULIAHMU (TAKUE KaK notFound, notdone u notSuccessful), IpyA BbIIIOJTHEHUN
HaJ IEPEMEHHON ONEPALUN OTPUIIAHUSA CTAHOBATCA Ky/]a MEHEE MOHATHBDI, HATPUMED:

if not notFound
ITopo6HBIE UMEHA CIIEAYET 3AMEHUTD Ha found, done n processingComplete, BbIIIONMHSSA

OTPHIIAHUC IIEPEMEHHBIX B CIy4ae HAZTOOHOCTH. TaK 4TO /I MPOBEPKU HYKHOT'O 3Ha-
YEHUS Bbl UCIIOIb30BAIU Obl BBIDAKEHUE found, a HE not notFound.

NmeHoBaHMe nepeyncneHnn

HpHHEl,D;JIC)KHOCTb TIEPEMECHHBIX K TOMY WJIN MHOMY II€PEUYHCIIC-
HHUIO MOKHO MOSICHUTB, JIOTIOJIHUB UX UMEHA NPEePUKCAMHU, Ta-
KHUMU Kak Color_, Planet wnu Month_:

NepekpecTHas ccbinka O nepe-
qncneHnax cM. pasgen 12.6.

Mpumep pononHeHns anemMeHToB nepeuncneqmnii npechukcamu (Visual Basic)

Public Enum Color
Color_Red
Color_Green
Color_Blue

End Enum

Public Enum Planet
Planet_Earth
Planet_Mars
Planet_Venus

End Enum

Public Enum Month
Month_January
Month_February

Month_December
End Enum

Kpowme Toro, camu nepeuncnenus (Color, Planet vin Monith) MOXHO UAEHTUPULIUPO-
BATb PA3HBIMHU CIIOCOOAMM: HAITPUMED, UCIIOJIB3Ys B UX UMEHAX TOJIBKO 34IJIABHBIE OYKBBI
WY JIOTIONIHAS UX uMeHa npeduxcamu (e_Color, e_Planet vnu e_Month). Koe-KTo MOT
OBl CKA34Th, YTO TIEPEYNCIEHUE IO CYTH ABJIAETCSA THUIIOM, ONPEJENAEMBIM MOJIb30BaATE-
JIEM, TTIO3TOMY MMEHA NEPEYUCIEHUN HAO (POPMATHPOBATL TAK K€, KAK UMEHA KJIAC-
COB U JIPYTUX ITOJIb30BATENBCKUX THUIOB. C IPYIrOM CTOPOHBI, YWIEHBI IEPEUYUCIEHUI
ABJIAIOTCA KOHCTAHTAMU, TIO9TOMY UMEHA MEPEYUCIEHUI CTIEAYET (POPMATUPOBATH KAK
MMEHA KOHCTAHT. B 3TOI KHUTE A IPUAEPKUBAIOCh KOHBEHIINH, IPEJYCMATPUBAIONIEN
IIPUMCHEHUE B UMCHAX IIEPEUYNUCICHUN OYKB OOOUX PETUCTPOB.

B HEKOTOPBIX SI3BIKAX MEPEUYNCACHUSI PACCMATPUBAIOTCS CKOPEE KAK KIACCHI, 4 UMECHAM
YIEHOB MEPEYUCTIEHUS BCET/]A IIPEANIECTBYET UM CAMOT'O MIEPEYNCIICHHS, HATIpUMeD,
Color.Color _Red wnu Planet.Planet Earth. ECU Bbl UCIOJIb3YETE IOJAOOHBIN SA3BIK, 110-
BTOPATH NTPEDUKC HE UMEET CMBICIA, TAK YTO BBl MOXKETE CUUTATH MPEPUKCOM CAMO
UM [IEPEUYUCIICHUS U COKPATUTb UMeHA 1O ColorRed v PlanelEarth.
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NmeHoOBaHWE KOHCTaHT

VIMs1 KOHCTaHTBI JOJIKHO XapaKTCpI/IVSOBaTb A0CTPAKTHYIO CyLI- T T 06
HOCTb, MPE/ICTABIACMYIO KOHCTAHTOM, 4 HE KOHKPETHOC 3HAYC-  pauuiix koHcTaHTaX M. pasaen
nue. Umsa FIVE — 110X0€ UMsI KOHCTAHTBI (HE3ABUCUMO OT TOTO, 127,

umeeT a1 oHa 3Havyenue 5.0). CYCLES NEEDED — xopouiee UMs.

CYCLES NEEDED MOXeT uMeTh 3HaueHue 5.0, 6.0 u moboe apyroe. Beipaxenue FIVE =
6.0 6bUI0 6Bl CTPAHHBIM. AHATOTHYHO BAKERS DOZEN — MI0XO€ UMsI KOHCTAHTBI, 4
DONUTS _MAX — BHIOJIHE TOAXOJAIIECE.

11.3. Cuna KoHBEeHLN UMEeHOBaHUA

[TpOrpaMMHUCTBI IPEAIIOYUTAIOT IIOPOK HE UCIIONb30BATh CTAHJAPTHI U KOHBEHIUH I1O
BIIOJIHE PA3yMHOM IPUYHHE. HEKOTOPBIE CTAH/IAPTHI U KOHBEHITUH, CJIUIIKOM JKECTKHE
1 Hea(hDEKTUBHBIE, TOIABIAIOT TBOPYECTBO U CHIDKAIOT KAYECTBO IIPOIPAMMBL DTO IIe-
YaJIbHO, TAK KaK 3(PHEKTUBHBIE CTAHAAPTB — OJMH M3 MONIHEHIINX HHCTPYMEHTOB. B
3TOM PA3JeJIE MBI OGCYANM, IIOYEMY, KOIYIA U KAK CO3/1aBaTb COGCTBEHHBIE CTAH/IAPTHI
MMEHOBAHUA IIEPEMEHHBIX.

3a4yeM HyXHbl KOHBEHLUN?

KOHBEHITUN OOGECMEYNUBAIOT HECKOIBKO IPEUMYIIECTB.

B OHH NO3BOJAIOT 6OJBIIE NIPUHUMATD KaK JAaHHOE. [IpUHAB OJHO OOIlee pelieHne
BMECTO HECKOJIBKUX OO0JIEE Y3KUX, BBl CMOXKETE COCPESOTOUUTHCS HA HOJIEE BAKHDIX
ACMEKTAX KOJA.

B OHM IOMOT4IOT UCMOIb30BATh 3HAHUSA, IIOJYYEHHBIE IPU PA6OTE HAZ MPEABIYIIN-
MU NPOoeKTaMu. CXOACTBO UMEH OOJIETYAET TOHUMAHUE HE3HAKOMBIX IT€EPEMEHHBIX.

B OHU YCKOPSIOT U3YUEHHE KO/Ia HOBOT'O IIPOEKTA. BMECTO M3ydeHNs1 0OCO6EHHOCTEN KO/a
Anuntsl, xynun 1 KpUCTUH Bbl CMOMKETE Pab0TaTh C 6OJIEE COIVIACOBAHHBIM KOJIOM.

B OHu TTOAABJIAIOT «PAZMHOXKCHUC> UMCH. He MPUMCHAA KOHBCHIIUIO UMCHOBAHU, BbI
JIETKO MOJKETE MPHUCBOUTH OJHOM CYITHOCTH /IBA PAa3HBIX MMEHU. CKaXXeM, BBl MO-
JKETE HA3BATDb OOIIEE YUCI0 6a/U10B U pointlotal, n (otalPoints. BO3ZMOXHO, IIpU Ha-
MICAHUN TIPOTPAMMEI BAM BCE 6YAET MOHATHO, HO APYTOI IMPOTPAMMUCT, KOTOPHIH
MTOIIBITAETCS MMOHATD TAKOM KOJI TIO3[THEE, MOXKET CTOJKHYTBCS C CEPBE3HBIMU IIPO-
GeMaMU.

B OHU KOMIICHCUPYIOT CJ1Ia00OCTH S3bIKA. Bbl MOXETE MCHOIb30BATh KOHBEHIIUU /IS
MMUTATNHY UMCHOBAHHBIX KOHCTAHT 1 HCp€‘{I/ICJICHI/II;I. KOHBCHL[I/II/I TMMO3BOJIAIOT IIPO-
BCCTH I'PAHb MCXKAY JIOKAJIbHBIMU JAHHBIMHU, JAHHBIMH K/IACCA U I1106aTbHBIMU JaH-
HBIMH, 4 TAKKE OXAPAKTEPU30BATD TUIIBI, HE TO/CPKUBAEMBIC KOMITHIATOPOM.

B Onwu TIOAYCPKUBAIOT OTHOMICHMS MEKIY CBA3AHHBIMHA JICMCHTAMM. Ecnu BBl HCTIOJIB-
3yeTe JaHHBIE OO'BEKTOB, KOMITUJIATOP 3260TUTCS OO 3TOM aBTOMATHYECKU. ECITH A3BIK
HE TO/IEPKUBACT OOBEKTHI, BBl MOXKETE CBECTU 3TOT HEJOCTATOK K MUHUMYMY IIpU
IIOMOIIM KOHBEHLIMU UMEHOBAHUs. TakK, UMeHA address, phone U name He TOBOPAT
O TOM, 4TO 3TU NEPEMEHHBIE CBSI3AHBI MEXy cOO0i1. HO eCiu BBl PEUINTE JOMNOJ-
HATb BCE MEPEMEHHBIC, XPAHAINIUE JAHHBIC O COTPYJHUKAX, Ipedurcom Employee,
3T4 CBA3b OYET ICHO BBIPAKEHA B UTOI'OBBIX UMEHAX employeeAddress, employeePhone
u employeeName. KOHBEHIIUN NPOIPAMMUPOBAHUSA MOI'YT YCTPAHUTh HEJOCTATKUA
HCMOIb3yEMOTI'O BAMU A3BIKA.
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CYTI) CKa3aHHOI'O B TOM, YTO HAJIMYHUC XOTb KAKOU-TO KOHBEHIIUH OOBIYHO npea-
IMOYTUTC/IbHECE, YCM €€ OTCYTCTBHUC. KoHBEHIIHSA MOKET ObITh HpOI/ISBOHI)HOI;I.
Cuia KOHBEHIIMH UMEHOBAHUS OOBSICHACTCS HE KOHKPCTHBIMH ACIICKTAMH, A
CAMHM (baKTOM X MCITIOJIb30OBAHMA, O6CCHC‘~II/IB2[I'OH_LI/IM CTPYKTYPUPOBAHUC KO/IA 1 YMCHb-
ITAIOIKUM KOJMYECTBO ITIOBOJOB 1JIsA OECITOKOMCTBA.

Korpa cnepgyet ucnoJsjib3oBatb KOHBeHLUUKO UMeHoBaHuA?

HenpenoXHbIX MPaBWJI HA 3TOT CYET HET, OJJHAKO HEKOTOPHhIE PEKOMEH/AIIUHU /1ATh

MOKHO. MTaK, UCIIONb3YUTE KOHBECHIIUIO UMCHOBAHUS, €CIIU:

H Ha/l IPOEKTOM padOTAIOT HECKOJIBKO IMPOTPAMMUCTOB;

H 1IpOrpaMMmy OYyT U3MEHATb U CONPOBOXKAATH APYI'ME NPOTPAMMUCTHI (UTO MMEET
MECTO ITOYTH BCEI/IA);

H 00630p NPOTPAMMBI BBITOIHAIOT JPYIHE IPOTrPAMMUCTBI U3 BAlIEH KOMIIAHUY;

E [pOrpaMMa TaK BEJIHKA, YTO Bbl HE MOKETE IIOJHOCTBIO OXBATUTbH €€ YMOM, 4 BBI-
HY’K/ICHBl PACCMATPUBATD IO YACTSIM;

E 1porpamMma 6yJeT UCIOAb30BATHCA JAIUTEIBHOE BPEMS, U3-34 YETO BAM, BO3MOXKHO,
HNPUICTCS BEPHYTBCS K HEH UE€PE3 HECKOJIBKO HEJIEIb WIN MECHLIEB;

B [IpUKIAJHAS OOIACTh UMEET HEOOBIYHYIO TEPMUHOJIOIUIO U BBl XOTUTE CTAHAAPTHU-
30BaTh IPUMEHEHUE TEPMUHOB WIN a00PEBUATYP B KOJIC.

Hcnonb3oBaTh KOHBCHIIMM MMCHOBAHHUA BCCIrJa BbBII'OJHO, 4 MOXW COBCTHI IIOMOTYT BaAM
OIIPEACTIUTD ONTUMAIbHYIO ACTATbHOCTh KOHBCHIUHU JII KOHKPETHOI'O ITPOCKTA.

CteneHb (hopManbHOCTU KOHBEHLMA

T L] (6 6) R KOHBEHIIMAM UMEHOBAHUS MOTYT COOTBETCTBOBATDH PA3HBIE CTE-
4uAx dhopmManbHocT! npu pao-  CHE hopmambHOCTH. HedhopmanbHas KOHBEHIIHS MOKET ObITh
Te Haj HeBONbLIMMA W KpynHbl-  COBCEM IIPOCTOM: «MICIIONB3YHTE BBIPA3UTENIbHbBIE UMEHA>. [Ipy-
MV NPOEKTaMM CM. rnasy 27. rue HepOpManTbHBIE KOHBEHIIMH PACCMATPUBAIOTCA B CIEVIO-
meM paszene. B obmeM, OnTuManbHas CTerneHb (pOpMaTbHOC-
TU KOHBEHIIUM ONPENENAETCA YUCIOM JIOAEH, pabOTAIOMMUX HAJl IPOrPAMMOH, pasme-
POM IIPOTPAMMBI U OKHM/IAEMBIM BPEMEHEM €€ UCIOJIb30BaHUA. [Ipu pabore Haj KPo-
MIEYHBIMU MPOEKTAMHM, TOMJIEKAMUMU BBIOPOCY, CIELOBAHUE CTPOTO KOHBEHIIMUH,
HABEPHOE, OKAKETCA IyCTOM TPATOU CUJL. B ciydae 60see KPYIHBIX IPOEKTOB, PEAJIU-
3YEMBIX C YY4CTUEM HECKOJIBKUX ITPOrPAMMUCTOB, (POPMATbHASA KOHBEHIINA — BAKHEN-
HIee CPEACTBO YIYUHIEHUSA YIOO0UUTAEMOCTH TPOTPAMMBL

11.4. HedoopmanbHble KOHBEHLMM UMEHOBaHUS

B 6onpmmHCTBE TIPOCKTOB HCIIOJB3YIOTCA OTHOCHUTECIBHO HCq)OpMQ.JIbeIC KOHBCHIINU
MMCHOBAHMA, HO,[LO6H]JIC TEM, YTO OIIMCBIBAIOTCA B 3TOM PA3JCIIC.

KOHBeHUMﬂ, He 3aBUcsLlas OT A3blKa
Huke puBe/IcHbI HEKOTOPBIE COBETHI TI0 CO3/IAHUIO KOHBEHITUH, HE 3aBUCSIICH OT SI3bIKA.

IIposedume pasruuue mexncoy umeHamu nePemeHHsIx U UMeHAMU Memoo08
KOHBCHL[I/IH, HCIIOJIb3yEMasd B 3TOU KHUT'C, IOAPA3YMCBACT, YTO NMCHA IICPCMCHHDBIX U
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OOBEKTOB HAUMHAIOTCA CO CTPOYHOM OYKBBI, 4 UMEHA METOJOB — C IIPOIUCHOM: variable-
Name, HO RoutineName().

IIposeoume paznuuue mencoy Kraccamu u oosexmamu COOTBETCTBUE MEKIY NME-
HAMH KJIACCOB U OO'BEKTOB (MJIM MEXK/Y UMEHAMHU THUIIOB U IIEPEMEHHBIX TUX THIIOB)
MOJKET OBITh JJOBOJILHO TOHKHM. HEKOTOPBIE CTAHAAPTHBIE CIIOCOODI IPOBECHUS Pa3-
JIMYNS MEXY HUMU HULIOCTPUPYET CIENYIOMUI (DPArMEHT:

BapMaHT 1. MMEeHa TWMNoB OTAMYANTCA OT WUMEH NepemMeHHbIX
PErMCTPOM NEepBoi OyKBHI

Widget widget;

LongerWidget 1longerWidget;

BapuaHT 2: uMeHa TWMNOB OTNM4YATCA OT MMEH NEePEeMEeHHHIX PerncTpoM Bcex OykB

WIDGET widget;
LONGERWIDGET longerWidget

BapnaHT 3: uMeHa TUNOB [ONOMAHANTCS NPEePUKCOM «t_»

t_Widget Widget;
t_LongerWidget LongerWidget;

BapnaHT 4: uMeHa nepemMeHHbIX AOMOMHANTCA MNPePuKCoM «a»

Widget aWidget;
LongerWidget alongerWidget;

BapuaHT 5: uMeHa nepeMeHHbx 00Nnee KOHKPETHb, 4eM MMeHa TuMoB

Widget employeeWidget;
LongerWidget fullEmployeeWidget;

KaK/Iplil U3 9TUX BAPUAHTOB UMEET CBOM IUIIOCHI U MUHYCBHL BapuaHnT 1 4acTo UCronb3y-
€TCs IPU NPOTrPAMMUPOBAHNHN HA C++, Java U IPYTUX A3BIKAX, YYBCTBUTEIBHBIX K PETUCT-
Py 6YKB, HO HEKOTOPBIE IPOIPAMMUCTBI CYUTAIOT, YTO PA3INYATh UMEHA TOJIBKO 10 PETH-
CTPY HEPBOM GYKBBI HEYJOOHO. JICHCTBUTENBHO, UMCHA, OTINYAIOMINECS TOIBKO PErUCT-
POM NEPBOU GYKBBI, UMEIOT CIMIIKOM MAJIO€ ICUXOJIOTHYECKOE U BU3YAJIBHOE PA3JINYHE.

BapuanTt 1 He yAacTca COrMacOBAHHO HUCIOAb30BATh NPU MPOrPAMMHUPOBAHUM HA HE-
CKOJIBKUX $I3BIKAX, €CJIM XOTs1 Obl B OJJHOM M3 HHUX PETUCTP OYKB HE UMECT 3HAUCHUSL.
Tak, Ipy KOMIWISAUUN KOMaH/bl Dim widget as Widget xomnunsTop Microsoft Visual
Basic cOOOmUT O CHHTAKCUYECKON OIINOKE, IOTOMY 4YTO widget n Widget TTOKaXKyTCs
€My OZJHUM U TEM K€ 3JIEMCHTOM.

BapuanT 2 npoBoAUT 60JI€€ OUEBUIHOE PA3IUYUE MEXK/Y UMEHAMU TUIIOB U IIEPEMCH-
HbIX. OIHAKO 10 UCTOPHUYECKUM NIPUYMHAM B C++ 1 Java BEPXHUIT PETUCTD CAYKUT IS
OIIpEeJIENIEHU KOHCTAHT, K TOMY K€ IPH Pa3pabOTKE MPOTIPAMMBI C UCIOIB30BAHUEM
HECKOJIBKUX SA3BIKOB 3TOT MOAXOJ, MPUBOJUT K TEM K€ MPOOIEMAM, YTO U BAPUAHT 1.

BapuaHT 3 OIEPAKUBAETCS BCEMU SI3BIKAMU, HO HEKOTOPBIM IIPOIPAMMUCTAM IIPE(MUKCH
HE HPABATCA MO ICTETUIECKUM IIPUUUHAM.

Bapuanr 4 nHOrAa UCHoab3yIoT KaK aABTEPHATUBY BAPHUAHTY 3, HO BMECTO M3MECHEHUA
MMEHM OJIHOTO KJIACCa OH TpebyeT MOAN(MUKAIIMNA UMEHH KAXK/OT'O 3K3EMIUIAPA KIIACCA.
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BapuanT 5 3aCTaBiIMeT THIATEALHO OOAYMBIBATD MM KAXKAOM IepeMeHHOU. OObIYHO
PE3YIBTATOM 3TOTO ABJIACTCA OOJIee MOHATHBIA KOoJ. Ho nHoraa widget! (mpucnocooe-
HME) HA CAMOM JIeJIE — BCETO JIMIIb OOIIEE «[IPUCTOCOOIEHNE», U B ITUX CIYYasAX BbI
JOJUKHBL OyJeTe NPUAYMBIBATD MEHEE SICHbIC UMEHA Bpoje genericWidget, KOTOPBIE,
HECOMHEHHO, YUTAIOTCA XYXKE.

Kopoue, KaK/IbIi U3 BAPUAHTOB CBSI3aH C KOMIIPOMHUCCAMH. B 3TOM KHUIE 5 UCIOIb3YIO
BAPHUAHT 5, IOTOMY YTO OH HAHOOJIEE IOHATEH, €CJI YETOBEKY, YUTAIONEMY KOJI, HENU3-
BECTHBI KOHBEHITUH MMEHOBAHUSL.

Hoenmugpunyupyiime 21006anrvHsle nepemennsie OTHOIN U3 YACTHIX ITPOOIEM TIPO-
IPAMMHPOBAHUA ABIAETCA HEBEPHOE UCIONb30BAHUE TTIOOATbHBIX IEPEMEHHBIX. EC/n
BBI IIPUCBOUTE BCEM INIOOAIBLHBIM TEPEMEHHBIM UMEHA, HAYUHAIOIHUECH, CKAXKEM, C TIPE-
(uKca g , IpOrpaMMUCT, YBU/ICBIINH IEPEMEHHYIO g Runninglolal, cpa3y MONUMET, 4TO
3TO INI0OANbHAS IIEPEMEHHA, U OyAET 0OPAIATHCS C HEM JIOJDKHBIM OOPA30M.

Hoenmudpunyupyiime nepemennoie-unensvt VacHTUOUIIPYIITE JAHHBIC-UYICHBI KJIAC-
ca. SICHO MOKAXNTE, UTO NMEPEMEHHAA-WIEH HE ABIAETCA HU JOKAIBHOM, HU TJ106ANb-
HOU NepEMEHHON. MIeHTU(DUITNPOBATD IEPEMEHHBIC-UIEHBI KJIACCA MOXKHO, HAIIPUMED,
[IpU oMo npeduKca m .

Hoenmugpurupyiime onpeoenenus munoeé KOHBEHITUN IMECHOBAHUS TUIIOB UTPAIOT
JIBC POJIM: OHU ABHO ITOKA3bIBAIOT, YTO UMA ABIACTCA UMCHCM THUIIA, 1 TPCAOTBPANIAIOT
KOH(IMKTBI UMEH THUIIOB U IIEPEMEHHBIX. [IJI1 3TOTO BIIOJHE IOAUTCS NpedUKC (Cyd-
uxc). B C++ 1 UMEHOBAHUS TUIIOB OOBIYHO MCIOJB3YIOT TOJBKO 3aIJIABHBIC OYKBBL:
nanpumep, COLOR n MENU. (DTO CIPaBEMINBO /i1 UMEH THUIIOB, ONPEJEIAEMBIX C
IIOMOIIBIO IMPEKTUB fypedef, 1 UMEH CTPYKTYP, HO HE KIACCOB.) OIHAKO MPU ITOM MOKHO
CITyTATb TUIIBI C MMEHOBAHHBIMM KOHCTAHTAMM NIPENPOoIeccopa. [Ijis IpeaoTBPAIEHNS
IIyTAHHUIIBl MOXKHO JOIOJHATb UMEHA TUIIOB IIPE(PUKCOM [ , YTO JACT HAM TAKHEC HUMeE-
Ha, Kak ! _Color u t Menu.

Hoenmugpuyupyiime umenoéantsie KOHCIMAHmMbL VIMECHOBAHHBIC KOHCTAHTHI HYXK-
HO UACHTU(ULIUPOBATD, YTOOBI Bbl MOLJIH OIIPENEIUTD, IPUCBAUBACTE JIU Bbl [IEPEMEHHOM
3HAYEHHUE JPYIrON IEPEMEHHON (KOTOPOE MOXKET U3MEHATHCA) WIM UMEHOBAHHOIM KOH-
cra"Thl. B ciaydae Visual Basic 314 gBa BapuaHTa MOXXHO TAKXKE CIYyTaTh C IIPUCBANUBA-
HHEM IIEPEMEHHON 3HAYEHU:, BO3BpamaemMoro ¢gynkuueil. Visual Basic ne tpebyer
IIPUMEHEHUA CKOOOK IIPU BBI30BE (DYHKLIUH, HE IPUHUMAIONICH IAPAMETPOB, TOILA KAK
B C++ CKOOKU HYXXKHO YKa3BbIBATb IIPU BBI3OBE JIIOOOH (PYHKLIUU.

OJIHUM U3 MOJIXOJJOB K UMEHOBAHUIO KOHCTAHT SIBJIAETCA IPUMEHEHHE NTpedUKCca, Ha-
IIPUMED ¢ . DTO JAET HAM TAKUE UMEHA, KAK ¢_RecsMax vnu ¢_LinesPerPageMax. B ciydae
C++ 1 Java KOHBEHLMS MOAPA3YMEBAECT HUCIIOIb30BAHUE TOJIBKO 3AIVIABHBIX OYKB 6€3
Pa3neneHus CJIOB WIKN C PA3JEICHUEM CJIOB CUMBOIAMY NOAYEPKUBAHUSL: RECSMAX nnu
RECS  MAX v LINESPERPAGEMAX winu LINES PER PAGE MAX.

Hoenmudpuuupyiime anemenmsl nepeunucienust DIEMEHTDL IEPEUNCICHUI CIIEAYET
HJEHTU(PUITUPOBATD 11O TOH K€ MPUUYUHE, YTO U UMEHOBAHHBIE KOHCTAHTBI: YTOOBLI
3JIEMEHT MEPEUUCTIEHUS MOXKHO OBUIO JIEFTKO OTIUYUTD OT IEPEMEHHOHN, UMEHOBAHHOM
KOHCTAHTBl WIM BbI30BA (DYHKUMH. CTAHAAPTHBIN MOAXOM NPEANONAracT NIPUMEHEHUE
B UMEHU MEPEUNCIEHUS TOJBKO 3aITTaBHBIX OYKB U/ JOMOJHEHUE HMEHHU MPEPUKCOM
e unm E_; 9TO KaCcaeTcss UMEH 3JIEMEHTOB, TO OHU JOIOJHAIOTCS MPEMPUKCOM, OCHO-
BAHHBIM H4 UMEHU KOHKPETHOI'O IIEPEUYMCICHUA, CKaKEM, Color  wunu Planet .
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Hoenmudgpuyupyiime neuimenaemoie napamempsi, eciu A3sik He mpeoyem ux
A6H020 onpedenenusn HOTAA TPOIPAMMUCTBI CIYYAMHO U3MEHAIOT BXOJHBIE Mapa-
MeTpbl. C++, Visual Basic 1 HEKOTOPBIE IPYTHE A3BIKK 3ACTABAIOT ABHO YKA3bIBATb, XOTUTE
JIA Bbl, YTOOBI U3MEHEHMS [TAPAMETPOB BHYTPU METOAA ObUIM JOCTYIIHBI B OCTA/IbHOM
Koge. 1 3TOro CIyKaT crieuudUKaTopsl *, & u const B C++ u ByRef/ByVal B Visual Basic.

B ciaygae gpyrux A3bIKOB M3MEHEHHE BXOAHOHN NMEPEMEHHON B METOJE OTPAKAETCA B
OCTAJIBHOM KOJIE, XOTUTE BBI TOT'O WJIA HET. DTO OCOOEHHO BEPHO MPU NEPEAAUE OOBEKTOB.
HanpuMep, B Java BC€ OOBEKTBI NEPEAAIOTCA B METOABI «3HAYEHUEM», IO3TOMY, NEPE-
J1aBasi OOBEKT B METOJI, OYyIABTE TOTOBBI K TOMY, UTO COCTOSIHUE OOBEKTA MOXKET U3MeE-
nurbcsa' (Arnold, Gosling, Holmes, 2000).

Ecny, nporpaMmMupys Ha TAKOM S3BIKE, BB CJIEYETE KOHBEHIINHU
MMEHOBAHMA, COTJIACHO KOTOPOM HCKIIOYUTENIBHO BXOJHBIE
(HEU3MEHAEMDBIE) MAPAMETPHI HYKHO JOINOTHATDh NPEPUKCOM
const (Mnu final, unu nonmodifiable, N1 KAKUM-TO AHAJIOTHAY-
HBIM), TO, YBU/IEB UTO-TO C NPEDUKCOM CONSE CIEBA OT 3HAKA
PABEHCTBA, BBl OYJETE 3HATD, YTO MPOU30NUIA OMNUOKA. ECIU BbI

MepekpecTHas ccbinka [JononHe-
Hue A3blka KOHBEHLME NMEHOBa-
HNSA, KOMMEHCUPYIOLLE orpaHuye-
HUA Camoro A3blka, ABMSeTca npu-
MepoM NporpamMmMmnpoBaHms ¢ 1c-
NoNb30BaHNEM $3blka BMECTO
NPOCTOr0 NPOrpaMMUPOBaHUA Ha

YBUJIUTE BBI3OB constMax.SetNewMax( .. ), BBl TAKCKE 110 NPEPUKCY
const TIOUMETE, YTO ATO OMIUOKA.

A3blke (CM. pasgen 34.4).

Dopmamupyiime umena max, 4moosL uXx O6LIO0 N€2KO YUMAms 151 NOBBIIICHUS
YAOOGOUNTAEMOCTH KOZIA CJIOBA B UMCHAX MEPEMEHHBIX YACTO PA3ZAC/AIOT 3aIJIABHBIMU
OYKBAMHU WA CUMBOJIAMU-pasaennrenamu. Hanpumep, uma GYMNASTICSPOINTTOTAL
YUTAETCS XyXKe, ueM gymnasticsPoint1otal wiu gymnastics_point_total. C++, Java, Visual
Basic u gpyrue A3bIKH MO3BONAIOT UCIOAb30BATh 064 3TUX MOJXO0/A.

CrapaiTech HE CMEIMBATL 3THU CIIOCOODBI, TAK KAK 3TO OCJIIOKHAET YTeHHE Ko/d. Ecin
JKe BBl OyJieTe COTTIACOBAHHO MCIIONB30BATh OIMH U3 MOJXOJJ0B, KOJ| CTAHET HOJIEE ITO-
HATHBIM. [IpOrpaMMHUCTBL YK€ JABHO CIOPAT IIO IOBOAY TOIO, AENATh JH 3AIaBHOMN
nepsyio 6ykBy umenu (10falPoints nnw totalPoinits), HO €CJIU BCE Y4ACTBYIOIINE B IIPO-
€KT€ IIPOIPAMMHUCTBI OYIYT IIOCTYIIATh COIVIACOBAHHO, IIOIOOHBIE MEJIOYH HE OYyT UI'PATh
0CO60I1 posd. B 1aHHON KHUI'€ UMEHA IE€PEMEHHBIX HAYMHAIOTCSA C OYKBBl HHUIKHETO
pErUCTpa MO TOU IPUYUHE, YTO ITOT MOAXOJ IPUHAT B A3BIKE Java, 4 TAKKE I NOJ-
JEPKAHUSA CXO/ACTBA CTWICH MEXJY PA3HBIMU S3BIKAMU.

KoHBeHLuH, cneuudnw-lecme ANA KOHKPEeTHbIX A3blIKOB

Co6imo1afTe KOHBEHIIUM UMEHOBAHMSA, IPUHATBIE B UCIIOJIB3YEMOM BAMU A3bIKE. KHUTH
110 CTWIIO IPOTPAMMUPOBAHUS MOKHO HANTU TOYTH /IS JIIO60TO 513bIKA. COBETHI, OTHO-
camuecs K a3pikaM C, C++, Java u Visual Basic, JaHbl B CJIeyIONNX NTOJPA3/IeIax.

KoHBeHuuu C

KOHBEHIINM MMEHOBAHUA, UCIIONb3YEMBIE IIPU NMPOIPAMMUPOBAHUU HA C, IpeaIoa-
raroT, 4To:

B MMEHA CUMBOJIBHBIX IEPEMEHHBIX JAONOJHAIOTCA NPEPUKCOM ¢ WIH Ch;

B [IEJOYHCIEHHBIM MHAEKCAM IIPUCBANUBAIOTCA UMEHA I U J;

! 3HadyeHMUEM NEPEIACTCS CChUIKA HA OOBEKT, KOTOPBIM U MOXKET ObITh U3MEHEH. — IIpum. nepes.
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[lononHuTenbHbIe CBE/IeHNs
Knaccn4eckoin KHUrom o crune
nporpaMmmupoBanmua Ha C sBnset-
¢ «C Programming Guidelines»
(Plum, 1984).

B MMEHA IIEPEMEHHBIX, XPAHAIIUX KOJHUYECTBO YEro-1ubo, 10-
HOJHAIOTCA NPEPUKCOM 7;

W 1MEHA YKa3aTesnen JOIOMHAIOTCA NPEPUKCOM p;

B 1MEHA CTPOK HAYMHAIOTCS C IpedUKCa S;

H 1MEHa MaKpOCOB Ipernponeccopa BraovaT TOJbBKO 3ATl-
JIABHBIE BYKBBI; 06BIYHO 3TO MPABUWIO PACHPOCTPAHAECTCS U HA

HMMEHA TUIIOB, ONPEJCAAEMBIX IIPU ITOMOIIU JUPEKTUBLL Lypedef,

B 1MEHA NEPEMEHHBIX U METOJOB BKIIOYAIOT mwszo_cmpou%ze_@msbt;

B /U PA3JICTICHUS CIOB CIYKHUT CUMBOJ MOJICPKUBAHUS ( ): UMEHA_MAK020_8UOd
YUTAIOTCS JIETYE, YEM UMCHAMAKO208UOA.

OTH IIPaBUIIA CIIPABEAJIMBLI Ul IPOrPAMMUPOBAHUA Ha C B OOLIEM, A TAKXKE /I CpeJl
UNIX u Linux, OJHAKO B PA3HBIX CPEAAX KOHBEHIIUU UMEIOT CBOM OCOO6EHHOCTH. TIpo-
rpaMMUCThl Ha C, pa3dpabarelBalOIIUeE NPOrpaMmel g Microsoft Windows, npejroyn-
TAIOT IPUMEHATD Ul UMEHOBAHMS IIEPEMEHHBIX TY WU UHYIO (POPMY BEHI'€PCKOMU
HOTALMUK U OYKBBl BEPXHEI'O U HUKHEI'O PErUCTPOB. IIpOrpaMMHUCTDL, pa3padaTbiBaIO-
mue 1O g miardopmel Macintosh, OGbIMHO UCIIONB3YIOT i1 UMEHOBAHUA METOAOB
CMEIIAHHBIA PErUCTpP, IOTOMY YTO MHCTPpyMeHTapuii Macintosh u meroasr OC 6bL11
HM3HAYAIbHO Pa3pabOoTaHbl B COOTBETCTBUU C uHTEpdercom Pascal.

KoHBeHUun C++

HononnutenbHole csepenns O
CTUME NPOrpamMMMpoBaHms Ha C++
cM. kHury «The Elements of C++
Style» (Misfeldt, Bumgardner, and
Gray, 2004).

C nporpamMmupoBaHuEM Ha C++ CBS3aHBI TAKHME KOHBCHIUU:
B [IEJOYUCIEHHBIM MH/IEKCAM IIPUCBAUBAIOTCA UMEHA I U J;
B UMMCHA YKa3aTeseH JAOIONHAIOTCS IPEPUKCOM p;

B UMEHAa KOHCTAHT, TUIIOB, OIIPE/IEIAEMBIX C TIOMOIIBIO TUPEK-
TUBBL {)pedef, 1 MaKpOCOB Hpenponeccopa BiodaroT 70/bKO -
BAITIABHBIE BYKBHI;

B MMCHA KIACCOB U JAPYIUX TUIIOB copepxar bykesiOoouxPezucmpos;

H 1IEPBOE CJIOBO B UMEHAX MEPEMEHHBIX U METO/IOB HAYMHAETCS CO CTPOYHOI OYKBBHI,
4 BCE IOCJIEAYIOUIME CI0BA — C 3aIJIaBHOM: umsallepemennoitdnulMemooa

B CUMBOJI IIOJYEPKUBAHUSA UCIIOIb3YETCA TOIBKO B UMEHAX, COCTOSAMMUX ITOJTHOCTBIO
13 3aIJIABHBIX OYKB, 1 [10CJIE HEKOTOPBIX NPEMPUKCOB (HAIIPUMED, IOCIIE IIPEePUKCA,
CIIYKAIIETO JIIA UIEHTU(PUKAIIUN TVIOOATbHBIX IEPEMEHHBIX ).

Kak u B ciyvae sa3pika C, HEKOTOPBIE ACMEKTHI ATOM KOHBEHIIMU MOIYT 34BUCETH OT

KOHKPETHOI CPEJBL.

KonBeHLun Java

IononuutenbHble ceeaexus O cTu-
e NPOrpaMMMUpoBaHis Ha Java cw.
KHury «The Elements of Java Style,
2d ed.» (Vermeulen et al., 2000).

B ormimmune or C n C++ KOHBEHIIUU CTUJIA IPOIPAMMHPOBAHUA
Ha Java OpUIN C(OOPMYIHMPOBAHBI YK€ HAd PAHHUX 3TANAX Pa3-
BUTUA ITOT'O A3BIKA:

B/ ¥ j — MMEHA [ETOYNCIEHHBIX UH/IEKCOB;

W 1MeHa KOHCTAaHT BKmovdatoT TO/IBKO 3AITIABHBIE BYKBHI, a

CJIOBA PA3AC/IAIOTCA CUMBOJJIAMU MMTOJAYCPKUBAHNA,
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H BCE CJIOBA B MMEHAX KJIACCOB U MHTEP(MENCOB HAYMHAIOTCA C 3aIJIABHOM OYKBBI:
HmaKnaccaHnulnmepgpetica,

B B UMCHAX ICPEMEHHBIX U METOJIOB C 3AIVIABHOM OYKBBI HAUMHAIOTCS BCE CJIOBA, KDOME
epBoro: umallepemenoitlnuemooa

H CHUMBOJI IIOAYEPKUBAHUSA CIIYKUT PA3ACIUTENEM TOJBKO B UMEHAX, IIOJHOCTBIO CO-
CTOSIIUX U3 34ITIABHBIX OYKB;

H MMCEHA METOAOB JOCTYIIA HAUMHAIOTCS C NpeduKca gel uiu ser.

KoHnBeHuuu Visual Basic

VCTONYUBBIX KOHBEHLIUH CTWIA IIPOIPAaMMUPOBaHus Ha Visual Basic He cymectsyer. YyTb
HIDKE A NIPUBEAY OJUH N3 BO3MOKHBIX BAPUAHTOB.

I'IporpaMMMpOBaHue C UCNOJIb30BaHNEM HECKOJIbKUX A3bIKOB

Ecu BBl IPOTPAMMHUPYETE, UCTIOIB3Ys HECKOIBKO A3BIKOB, C(DOPMYTUPYHTE KOHBEHIIUIO
UMEHOBAHMA (24 TAKKE (POPMATUPOBAHUSA, JOKYMEHTUPOBAHUA U T. [I.) TAK, YTOOBI OHA
CIIOCOOCTBOBANMA OOMIEN COITTACOBAHHOCTHU M YJOOOUUTAEMOCTH KOJQ, JAXKE €CIIN I
3TOTrO NPUJETCSA OTCTYNUTb OT KOHBEHILIUH, IPUHATON B OJJHOM U3 S3BIKOB.

Hanpumep, B 9TOM KHUT'C BCE UMEHA IEPEMEHHBIX HAYMHAIOTCS CO CTPOYHON OYKBHI,
YTO COOTBETCTBYET KOHBCHIIUM Java U HEKOTOPBIM, HO HE BCEM KOHBeHUMAM C++. Bee
MMEHA METO/I0B HAUNHAIOTCS C 34I7IABHOM OYKBBI, YTO COIIACYETCSI C KOHBEHIUEN C+t.
COryacHO KOHBEHIIMH Java UMEHA METOJOB JOJIKHBI ObUIM Obl HAUMHATHCS C OYKBBI
HIDKHET'O PETUCTPA, HO paid OOIIEN yJOOOUYHUTAEMOCTHU 51 PEMIMII HE3ABUCHUMO OT S3bI-
K4 HAYMHATbh UX C 3aIJIABHOIN OYKBBL

MpumMepbl KOHBEHLUI UMEHOBaHUS

B cranzapTHBRIX KOHBEHIUAX, ONMMCAHHBIX BBILIIE, HE OTPAKEHBI HEKOTOPBIE BAXKHbBIC
ACIIEKTBI, B TOM YMCJIE OOJIACTD BUJUMOCTU IIEPEMEHHBIX (3aKPbITAs, KJIACC WU IJIO-
OGa/IbHAS), PA3IUYUA UMEH KJIACCOB U OOBEKTOB, METOJOB U IEPEMEHHBIX U T. [I.

CoBeTbl 10 UMEHOBAHHUIO MOI'YT ITOKA34TbCSl CJIOKHBIMM, €CJIM OHM CKOHLIECHTPUPOBA-

Hbl HA HECKOJIBKUX CTpaHULaX. OJHAKO HA CAMOM J€JI€ OHU MOTYT ObITb BIIOJIHE IIPO-

CTBIMH, U Bbl MOXKETE 4JANTUPOBATbL UX K CBOUM MOTPEOHOCTAM. MIMEHA IIEpEMEHHBIX

JOJDKHBI BKIIOYATh MH(POPMALUIO TPEX BUAOB:

B CyTb IEPEMEHHOM (TO, YTO NEPEMEHHAsI IPEACTABIACT);

B TUIN JaHHBIX (MMEHOBAHHAA KOHCTAHT4; dJIEMEHTAPHAA [IEPEMEHHAA; TUII, ONIPEZE-
JIEHHBIN ITOJIb30BATENEM, UIN KJIACC);

B 00J1aCTb BUJUMOCTH IIEPEMEHHOMN (3AKPBITAs], KJIACC, [TAKET WU ITI06AIbHASA 00JIACTD
BU/IUMOCTH).

B Tabm 11-3, 11-4 u 11-5 onucadbl KOHBEHIIMY UMEHOBAHUS s s13bIKOB C, C++, Java
u Visual Basic, OCHOBaHHBIE HA YK€ U3BECTHBIX BAM IIPUHLMIAX. VICIIOIb30BATh UMCH-
HO 3TU KOHBCHIIUM HE O0SA3ATEJIBHO, OJHAKO OHH IIOMOLYT BAM IIOHATDb, YTO MOKET
BKJIIOYATh HE(POPMAIbHASI KOHBCHILIUS UMEHOBAHUSL.
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Ta6n. 11-3. TMpumep KOHBEHLUM MMEHOBaHUA Ans A3blkoB C++ u Java

CyLHOCTb OnucaHue

ClassName ViMeHa KIACCOB HAYMHAIOTCS C 3aIVIaBHOM OYKBBI M BKJIIOUYAIOT
OYKBBI OOOMX PETHMCTPOB.

TypeName ViMeHa TUIIOB, B TOM 4MCJIE NEPEUYNCICHNI U TUIIOB, ONIPE/Esie-
MBIX IIPH IIOMOIIY JUPEKTUB lypedef, HAUMHAIOTCA C 3aIJIABHOM
OYKBBI 1 BKJIIOYAIOT OYKBBI OOOMX PETHUCTPOB.

EnumeratedIypes Kpome npefpiiymero npaBuid, MMEHA NEPEYUCICHUI BCETAA UME-
10T (POPMY MHOKECTBEHHOI'O YMCIIA.

localVariable VIMeHA JIOKAJbHBIX IEPEMCHHBIX HAYMHAIOTCS CO CTPOYHOI OYKBBI
1 BKIIOYAIOT OYKBBI OOOUX PETUCTPOB. MIMA JOLKHO XaPAKTEPU3O-
BAThb CYITHOCTD, IIPEJCTABIAEMYIO IEPEMEHHOI, U HE JIOKHO 3aBHU-
CeTb OT (PAKTUYECKOI'O TUIA IIEPEMEHHON.

routineParameter VimeHa nmapameTpoB METOJ0B (DOPMATUPYIOTCA TAK KE, KaK MUMEHA

RoutineName()
m_ClassVariable

g GlobalVariable
CONSTANT

MACRO

Base EnumeratedIType

JIOKQJIbHBIX IICPEMCHHBIX.

VIMeHa METOJOB BKIIOYAIOT OYKBBI OOOUX PETUCTPOB (00 yAAUHbBIX
MMEHAX METOJIOB CM. pasfien 7.3).

VIMeHA IIEPEMEHHBIX-YWICHOB, JOCTYIIHBIX TOJbKO METOAM KJIACCA,
JIONIOJTHAIOTCST TPEPUKCOM 72

VIMeHa ITI00AIbHBIX IEPEMEHHBIX JIONONIHAIOTCS IPE(MUKCOM g .

ViMeHa MMEHOBAHHBIX KOHCTAHT BrIouaioT TOJIBKO 3AITIAB-
HBIE BYKBDI.

Hmena makpocos Bmoyvaior TO/IBKO 3AITIABHBIE BYKBEI.

ViMeHa 371eMEeHTOB NEPEYNUCIICHUN JOTIOJHAIOTCA UMEHEM CAMOTO
MIEPEYUCIIEHNS B €JUHCTBEHHOM uucie: Color Red, Color Blue.

Ta6n. 11-4. TMpumep KOHBEHLMM MMEHOBaHUA AN A3blka C

CyLHOCTb OnucaHue

TypeName ViMeHa TUIIOB HAYMHAIOTCA C 34IJIABHOM OYKBBI M BKJIIOYAIOT OYKBBI
OOGOMX PETUCTPOB.

GlobalRoutineName() VIMeHA OTKPBITBIX METOLOB BKIIOYAIOT OYKBbI OOOMX PETHUCTPOB.

[ FileRoutineName() VimeHna METO/IOB, BUIUMBIX B OJIHOM MOJyJ€E ((paiie), JOMOIHAIOTCS
npeduxcoM f .

LocalVariable ViMeHa JIOKAJIbHBIX NIEPEMEHHBIX BKIIOYAIOT OYKBBI OOOUX PETUCT-

RoutineParameter
[ FileStaticVariable

G_GLOBAL Glo-
balVariable

poB. IMsI JOJDKHO XapaKTEPU30BATb CYHHOCTD, IIPEACTABIIEMYIO
IIEPEMEHHOM, U HE JIO/DKHO 3dBUCETb OT (PAKTUYECKOI'O THUIIA
IIEPEMEHHOM.

Mmena mapaMeTpoB MCTO/JOB (pOpMaTI/IpyIOTCH TAaK K€, KaK MMEHA
JIOKAJIbHBIX TICPCMCHHBIX.

VimeHna nepemMeHHBIX, BUJMMBIX B OJIHOM Mojyie ((ariie), JOmnoaHA-
10TCsL IPEPUKCOM | .

VimeHa 17106a/IbHBIX IEPEMEHHBIX JJONIOIHAIOTCA npedurcom G- 1
obo3HaueHueM Moayis ((paria), B KOTOPOM OIPEAEIEHA IEPEMEH-
Hasg; 0003HAYEeHHE MOAY/IA ((pailya) BKIIOYAET TOJIBKO 34IJIABHBIC
Oyksbl: SCREEN Dimensions.
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Ta6n. 11-4. (oxoruaHue)

CyLwHoCTb

OnucaHue

LOCAL _CONSTANT

G GLOBALCONSTANT

LOCALMACRO()

G_GLOBAL_MACRO()

MiMeHa MMEHOBAHHBIX KOHCTAHT, BUAMMBIX B OIHOM METOJIE€ M/IH
mozyie (arine), BKIIOYAIOT TOAbKO 3arjaaBHble OyKBbl: ROWS MAX.

MMeHa II100IbHBIX UMEHOBAHHBIX KOHCTAHT BKJIIOYAIOT TOJIBKO
3ar71aBHBIE OYKBBI U JJONOTHAIOTCH NPePUKCOM G 1 OOO3HAYEHUEM
moayna (daiina), B KOTOPOM OIpeeIeHd MMEHOBAHHA KOHCTAHTA;
ob6o3HaueHre Moyt ((haria) BKIIOYAET TOJIBKO 34IJIABHBIE OYKBBI:
G_SCREEN _ROWS_MAX.

ViMeHa MaxpOCOB, BUJJUMBIX B OJJHOM METOJIE WIU Moayie ((pare),
BKJIIOYAIOT TOJIBKO 34IJIABHbIE OYKBBL

VimeHa 17106abHBIX MAaKPOCOB BKJIIOYAIOT TOJIBKO 3aIVIaBHBIE OYKBBI
U JONOJHAIOTCA NpePUKCOM G U 0003HAYEHUEM MOAY/IA ((aiiia),
B KOTOPOM OIIPEJIEIEH MAKPOC; 0603HAYEHNE MOy ((paria)
BKJIIOYA€T TOJIBKO 3aIyIaBHBIC GYKBbL G _SCREEN LOCATION().

Tax kak Visual Basic 6€3pa3nnuyucH K perucTpy OyKB, ISl PA3IUYCHUSI UMCH TUIIOB U
IIEPEMEHHBIX IIPUXOAUTCA IPUMEHATD crienududeckue npaswia (rabdi. 11-5).

Ta6n. 11-5. Tpumep KOHBeHUUU MMeHOBaHUA ans A3bika Visual Basic

CyLwHoCTb

OnucaHue

C ClassName
T TypeName
T EnumeratedIypes

localVariable

routineParameter
RoutineName()
m_ClassVariable

g GlobalVariable
CONSTANT

Base EnumeratedType

MMeHna KI1accoB JONOMHAIOTCA NpeUKcoM C_, HAYMHAIOTCS
C 3aIIaBHOI OYKBBI M BKJIIOYAIOT OYKBbI OOOUX PEIMCTPOB.

MMeHna TUIOB JOHOJIHAIOTCA npedukcoM T, HAUMHAIOTCA
C 3aIVIaBHOM OYKBBI M BKJIIOYAIOT OYKBBI OOOUX PETHUCTPOB.

KpoMme npeapiiymero npaBuid, UIMEHA NEPCUYUCICHUI BCEraa
UMeI0T (POPMY MHOKECTBEHHOI'O YUCIIA.

MMeHa JIOKAJIbHBIX [IEPEMEHHBIX HAYMHAIOTCA CO CTPOYHOM OYKBbI
U BKJIIOYAIOT OYKBBI OOOUX PErUCTPOB. MMsA NO/DKHO XaPAKTEPU3O0-
BATb CYIIHOCTD, IIPEJCTABIAEMYIO IIEPEMEHHOM, U HE JOJ/UKHO 34BU-
CETh OT (PAKTUYECKOTO THUIIA IIEPEMEHHOIM.

VMeHna napameTrpoB METOLOB (POPMATUPYIOTCH TAK K€, KAK UMEHA
JIOKAJIbHBIX IIEPEMEHHBIX.

VMeHa METOIOB BKIIOYAIOT OYKBBL OOOUX PErUCTPOB (06 YAAYHBIX
MMEHAX METOJOB CM. pasjen 7.3).

VMeHa IEPEMEHHBIX-WICHOB, JOCTYIHBIX TOJIBKO METOAAM KJIACCa,
JIOTIOTHAIOTCA TIPEMPUKCOM 1.

VimeHa 17106a7IbHBIX IEPEMEHHBIX JOMOMHAIOTC IPEPUKCOM g .

HMMeHa MMEHOBAHHBIX KOHCTAHT BKIIOYAIOT
TOJIbKO_3AITIABHBIE BYKBbI.

HMeHa 3/1eMEHTOB NEPEYNCIICHUIN JOMOJHAIOTCA UMEHEM CAMOTO
MEPEYUCICHNS B €JUHCTBEHHOM uucie: Color Red, Color Blue.
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11.5. CraHpgapTu3oBaHHble nNpeouKcChl

R Cranjapruzanus npepuKcoB vo6ecneanaeuT JIAKOHUYHBIHN, HO
BEHTEPCKO/t HoTauun om, crarbio B TO K€ BPEMSA COTTIACOBAHHDIN M MOHATHBIN CII0OCO6 UMEHOBA-
«The Hungarian Revolution» (Si-  HFT JaHHBIX. CaMast M3BECTHASI CXEMA CTAHTAPTU3AIMY TPCHHUK-
monyi and Heller, 1991). COB — BEHI'€PCKASl HOTAIUS — IIPEACTABIISIET COO0U HA60p Jie-
TAJIBHBIX IIPUHIUIIOB MMCHOBAHUS IICPCMCHHBIX U MCTO/IOB
(a ne xureneit Benrpun!) , KOTOPBIA KOTAA-TO MHUPOKO MPUMEHAICA IIPU IPOTPAMMHU-
posanuu a1 OC Microsoft Windows. Ceifuac BEHI€pCKYIO HOTALMIO UCIIONIb3YIOT PEL-
KO, HO €€ CyTb — CO3[JAHHE CTAH/IAPTU30BAHHOI'O HAOOPA JAKOHHUYHBIX TOYHBIX 406-
pEBUATYD — OT 3TOI'O HE CTAHOBUTCHA MEHEE ITOJIE3HOM.

CTaHAapTU30BAHHBIN IIPE(PUKC COCTOUT U3 JIBYX YACTEH: a60pEBUATYPBI TUIIA, OIIPEAC-
JIEHHOTO nosnb3osatesneM (user-defined type, UDT), u cEMaHTUUECKOTO IpedUKCa.

A66peBunaTtypa TMNa, onpeaeneHHoro noJsib3oBarenem

A66pesuarypa UDT obo3Hauvaer tun 0ObeKTa WK IepeMeHHON. Kak npasuio, ab0pesu-
atypbl UDT ciyKat A/ ONUCAHUA TAKKUX CYIIHOCTEH, KAK OKHA, OOIACTH 3KPaHa U PHUQ-
Tbl, HO HE NPEJONPENEICHHBIX TUIIOB JaHHBIX KOHKPETHOI'O A3bIKA IIPOI'PAMMHUPOBAHUS.
Tunsl UDT OnMCBIBAIOTCA KPATKUMU KOJIAMU, KOTOPBIE BBl CO3/1A€TE U CTAH/JAPTU3UPY-
eTe Juid KOHKPETHOM IMPOrpaMMbl. Kokl — 3TO MHEMOHHUYECKUE OOO3HAUYEHUS, TAKHAE
KaK w1 B CJIy4A€ OKHA U SCF' B CIydae OGJACTH dKpaHa. B Tabm. 11-6 npuBeeHbI IPH-
Mepnl UDT, KOTOpbIE MOKHO OBIIIO OBl 3aJJ€HCTBOBATh B TEKCTOBOM PENAKTOPE.

Ta6n. 11-6. Mpumepsl UDT TekcToBOro pepgaktopa

A66peBuaTtypa UDT 3HayeHune

ch CuUMBOJ (THII JaHHBIX, UCIOJIb3YEMBIH JUIS TIPEACTABIECHUS
CUMBOJIA JOKYMEHTA, 4 HE CUMBOI Ct++)

doc JIOKyMeHT

pa A63ary (paragraph)

scr O6mnacTp 3KpaHa

sel Br16GpaHHBIN TEKCT

wn OxHO

I[Tpu pa6ore ¢ UDT cneayer TakKe ONPEJENTUTD TUIIBI JAHHBIX C UMEHAMH, COOTBETCTBY-
omuMHu a66pesuarypam UDT. Takum 06pasom, npu ucnonbzopannuu UDT u3 Ta6m.
11-6 y BaC MOMYYHIUCH GBI MOZOGHBIC OOBIBICHUS JJAHHBIX:

CH chCursorPosition;

SCR scrUserWorkspace;

DOC  docActive

PA firstPaActiveDocument;
PA lastPaActiveDocument;
WN wnMain;

Pagymeercs, a06peBUaTyphl CIEAYET CO3/1aBaTh I TexX UDT, KoTopkle yalie BCEro BCTpe-
YAIOTCA B KOHKPETHOI CPEJIE.
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CemaHTHU4YecKue npedmKebl

CeMaHTHYECKUE NTPEPUKCH JONOMHAIOT a66peBuaTypsl UDT, Xxapakrepusys UCIIOIb30-
BAHUE NIEPEMEHHON WU 00beKTa. B ommuune or ab66pesuaryp UDT, 3aBUCUMBIX OT
KOHKPETHOTI'O IIPOEKTA, CEMAHTUYECKUE NPEPUKCHL ABIAIOTCA B HEKOTOPOM CMBICJIE
CcranaapTHbeMu (Tabi. 11-7).

Ta6n. 11-7. CemaHTM4YecKue npecdunkchbl

CemaHTU4eCKUi

npedwmkc 3HaveHune

c KomumuecTBo (3anmcen, CUMBOJIOB U T. [1.).

first DJIEMEHT MACCHUBA, 0OPabATHIBAEMBIN NEPBBIM. TIpeduKc first
AHAJIOTUYEH NPE(UKCY 72617, HO CBS3aH C TEKYIIEN Oleparjuen,
a4 HE C CAMUM MaCCHUBOM.

g [7106a1bHAd IEPEMEHHAS.

i Hnjexc maccusa.

last DIEMEHT MACCHBA, 00pabaThIBAEMBbIH nTOCAEAHUM. [Ipeduxc last
JIONIOJIHAET NPEDUKC first.

lim BepxHss rpanuna o6padaTbIBAEMOr0 MaCCHUBA. 3HAYEHHUE C IIpe-
(puKCOM /lim yxKe He ABIIETCS JOIYCTUMBIM MHJEKCOM. Kak u last,
npedukc lim pononnaer npeduxc first. B ornuune or npeduxca
last, NCNONb3yeEMOTO Ul NPEACTABICHUSA MOCIEIHETO JOMYCTUMOIO
3JIEMEHTA, 3HAYEHUE C /71 BBIXO/IUT 34 IIPEJIE/IbI MACCHUBA.

B obmewm, lim pasusercs last + 1.

m [TepemeHHas ypOBHs KJIACCA.

max WH/IEKC MOCIEJHETO JIEMEHTA MACCHUBA WJIM JJPYTOTO CIIHCKA.
ITpeduKc max CBA3aH C CAMUM MACCHUBOM, 4 HE C BBIIOIHACMBIMU
H4J, MACCUBOM OIE€PALUAMM.

min MH/IEKC IEPBOrO 3JIEMEHTA MACCHUBA WJIM JPYTOrO CIIHCKA.

p VKazaresb.

CeMaHTHYECKHE PEQPUKCH BKIIOYAIOT CTPOYHbIE OYKBbI WM OYKBBI OOOHUX PETUCTPOB
1 IO MEPE HEOOXOJUMOCTH OO BEANHAIOTCA € a66peBuaTypamu UDT 1 IpyrumMu ceMaHTH-
yeCKUMHU npedukcamu. Hanpumep, UMs IEPEMEHHOMN, ONPEACIIAIONICH IEPBbIN 163a1]
JJOKYMEHT4, BKIIOYHJIO OBl 460pEBUATYPY P, TOBOPAILYIO O TOM, YTO 3TO a63all, U IIpe-
(pUKC first, MTOKA3BIBAIONIMIL, UTO 3TO MEPBBIA 463411, B UTOrE MBI TONTYYUIN OB UM firstPa.
VH/eKC Hab6opa a63a11eB OblI Obl HA3BAH /Pd; CUETYUK WM YUCIO a63a1eB — cPa, 4
HEPBBIN U ITOCIEIHUI A63411bl TEKYILETO AKTUBHOT'O JOKYyMEHTA — firstPaActiveDocument
u lastPaActiveDocument COOTBETCTBEHHO.

JlocTOMHCTBa CTaHAAPTM30BaHHbIX NpecthUKCoB

CTaHapTU30BAHHbBIE NIPEPUKCHl OOECIIEUYUBAIOT BCE OOIINE NMPEUMYIECTBA
KOHBCHL[I/Iﬁ HMCHOBAHUA, 4 TAKKC HCKOTOPBIC TOTIOJIHUTC/IbHBIC. CTaH,HQ,pTI/I-
3a11s UMEH CHMXKAET YMCIO UMEH 3JIEMEHTOB MPOTPAMMBI WM KJIACCa, KO-
TOPBIC HYKHO IHOMHHTb.

O

e,

Cran/apTU30BaHHbBIE TPE(UKCH] TO3BOJAIOT YTOUHUTh HMEHA, KOTOPBIE 6€3 3TOrO 4a-
CTO OKa3BIBAIOTCSI HETOYHBIMU. OCOOEHHO MOJIE3HBI TOYHBIE PA3IUYUSI MEXK/Y IPEDUK-
caMu min, first, last u max.
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CranjapTU30BaHHbIC TPEMPUKCHI IEIAI0T UMEHA 60JIe€ KOMITAKTHBIMU. TaK, IepeMeHHO,
ONPEIEAIOMEN YHUCIO 463a1eB, MOKHO IIPUCBOUTD UMA Cpd, A He totalParagraphs. -
JIEKC MACCUBA 403a11€B MOKHO HA3BATD ipd, A He indexParagraphs wnna paragraphsindex.

HaxoHel, CTaHAapTU30BAHHBIE TPE(PUKCHI OOJIETYAIOT MPOBEPKY MPABMIBHOCTH UCIOJIb-
30BaHMSA A0CTPAKTHBIX THIIOB JAHHBIX, KOTId KOMITUJIATOP OKA3bIBAETCH OECITOMOIIHBIM.
Taxk, BRIpLXCHUE paReformat = docReformat CKOpee BCEro OMNO0YHO, IOTOMY UTO a6-
OpEBUATYPHI pa U doC COOTBETCTBYIOT pa3HbiM UDT.

[71aBHAA JIOBYMIKA IPH HUCMOJIb30BAHUU CTAHAAPTU3OBAHHBIX NPE(PUKCOB — OTKA3 OT
JIONOJIHEHNA TIPEMPHUKCA BBIPA3UTENBHBIM UMEHEM NTEPEMEHHOMN. TaK, ecnu ums ipa ofi-
HO3HAYHO OIPEJENAET UHAEKC MACCHUBA 463a11€B, ECTh COOA3H HE IIPUCBAUBATD IEPE-
MEHHOH 60JI€€ BBIPA3UTEIBHOE UMS, TAKOE KaK ipaActiveDocument. ITIOMHUTE IIPO YAO-
60OYUTAEMOCTD KOJJd M IPUCBAUBANTE ITEPEMEHHBIM ONMUCATENBHBIE UMEHA.

11.6. 'pamoTHOe coKpalleHue UMeH nepeMeHHbIX

CrpeMjIeHHE K COKPALIEHUIO UMEH IIEPEMEHHBIX B HEKOTOPOM CMBIC/IE CTa-
JIO IEPEXUTKOM. B 60siee CTapbIX fA3bIKAX, TAKUX KaK accemMOsep, OObIYHbIA
Basic u Fortran, uM€HAa IIEPEMEHHBIX ObUIM OI'PAHUYEHBI 2—8 CUMBOJIAMHU.
Kpowme Toro, paHsliie NporpaMMHUPOBAHUE OBIJIO OOJIEE TECHO CBA3AHO C MATEMATUKOM,
4TO MOOYK/AAJIO UCIOIB30BATh B YPABHEHUAX U IPYTUX BBIPAKEHUAX IIEPEMEHHBIE C «Ma-
TEMATUYECCKUMMW> UMEHAMU 7, /, R 1 T. 1. C++, Java, Visual Basic u gpyrue coBpeMeHHbIE
SI3BIKU IIO3BOJIAIOT CO34aBATh UMEHA II0YTH JIIOOOH UIMHBL, II03TOMY COKPAIICHUE BbI-
DA3UTENbHBIX UMEH YK€ HE MMECT I10J, COOOM IMPAKTUYECKH HUKAKHUX OCHOBAHUM.

0=,

P, N

Ecnmn o6CTOATENBCTBA TPEOYIOT CO3/IaHUSA KOPOTKUX MMEH, IOMHUTE, YTO HEKOTOPbIE
CIIOCOOBI COKPAIEHMS UMEH JIYYIIE JPYTUX. YAa4HbIE KOPOTKHE UMEHA MOXKHO CO3/1aTh,
YCTPaHMB HEHYXHBIE CJIOB4, BEIOPAB 00OJI€E€ KOPOTKUE CUHOHUMBI U HMCIIOJIb30BAB Ka-
KYIO-HHUOY/Ib M3 HECKOJBKUX CTPATErUHU COKpaleHus. 1lenecoo6pa3Ho 3HATh HECKOJIb-
KO METOJWK COKPAIEHMs UMEH, IOTOMY YTO HM O/IHA U3 HUX HE SIBJIAETCA OJJUHAKOBO
3(P(PEKTUBHON BO BCEX CIYYASX.

O6Lue coBeTbl MO COKPALLEHUIO MMEH

Huxe 51 IpUBEN HECKOJIBKO PEKOMEHAAINN 110 COKPAIICHUIO UMEH. HEKOTOPBIE U3 HUX

IIPOTHUBOPEYAT APYIUM, TAK YTO HE MBITAUTECh UCIIOAB30BATh BCE COBETHI Cpa3y. UTak:

B HCHOJIb3YUTE CTAHJAPTHBIC A66PEBUATYPHI (OOLMIEIIPUHATEIEC, KOTOPBIE MOKHO HANTH
B CJIOBAPE);

B yJa/LIATE BCE [VIACHDBIE, HE SABJIIONINECS IIEPBBIMU OYKBAMU UMEH (computer — cmplr,
screen — scrn, apple — appl, integer — inigr);

B yANATE APTUKINA U COIO3bl, TAKUE KaAK and, or, the U T. J1.;

COXpPaHSHTE OJHY WM HECKOJBKO IEPBBIX OYKB KAXK/JIOI'O CJIOBI;

B «OoOpe3anTe» CJIOBA COTNIACOBAHHO: IIOCJIE IIEPBOI, BTOPOI WIN TPETHEN OYKBbI (BbI-
OMpaiTe BAPUAHT, YMECTHBIN B KOHKPETHOM CIIy4ae);

B COXPAHANTE IEPBYIO U MOCICAHIO OYKBBI KAXK/JOTO CIOBA;

COXPAHANUTE 10 TPEX BBIPAZUTEIBHBIX CJIOB;
B yjamaite 6ecrone3nble CyOMUKCHL ing, ed U T. 1.
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| COXpaHHfITC HauboJsee Bprﬂ.SI/ITCJIbHI)II;I 3BYK KaJKIOT'O CJIOTI'a;

IIPOBEPAITE, YTOOBI CMBICI UMEHU ITEPEMEHHON B XO/I€ COKPAIEHUA HE MCKAKAJICS,
B HCIIOJB3YHUTE 3TU CIIOCOOBL, IIOKA HE COKPATUTE UM KAXKAOU IIEpEMEHHO O 8—20
CUMBOJIOB WJIN IO BEPXHET'O NPEJENd, OTPAHUYUBAIONIETO JUIMHY UMEH B KOHKPET-
HOM SI3BIKE.

doHeTU4YeCKUe abbpesnaTypbl

HexkoTopble JI0U COKPAIIAIOT CJIOBA, ONUPAACh HA UX 3BYYaHHE, 4 HE HANHCAHUC.
B pesyansrare skating npespawacrcs B sSRSing, bighlight — B bilite, before — B b4, execute
— BXgl U T. . DTOT CIOCOO HE OTINYAETCA TOHATHOCTBIO, TOTOMY 51 PEKOMEH/IYIO 320BITh
npo Hero. [Tonpo6yiTe, HAIPUMEP, AOTAATHCSA, YTO O3HAYAIOT UMEHA:

ILV2SKS XMEQWK S2DTM80 NXTC TRMNSR

KOMMEHTapI/IVI no noeopy CokKkpailleHua UMeH

CoKpalass UIMEHA, Bbl MOXKETE IIONIACTb B OJIHY U3 HECKOJIbKUX JIOBYIICK. Hike onuca-
Hbl HEKOTOPBIE IIPABUIIA, IIO3BOJIAIOIIMNE UX U30EXKATD.

He coxpawaiime cno8a moasko Ha 00UH cumeosr Haneyatars JUIHUN CHUMBOJI
HC TaK YK TPYAHO, © SKOHOMHSA OJHOI'O CHMMBOJIA €IBA JIK MOXKET OIPABAATH YXYJAIIC-
HHC y,ILO60‘~II/IT2lCMOCTI/I Koaa. HpI/I TOM MMCHA CTAHOBATCA NOXOXHMMH HA HA3BAHMA MC-
CAIICB B KAJICHAAPEC. HYH(HO OYCHD YK CUWJIBHO TOPOIIUTBCA, YTOOBI HATIUCATD «IOH» BME-
CcTO «HM10HBb». OOBIYHO ITOCIIE COKpamecHA CJIOB HA OJUH CUMBOJI ITIOTOM TPYAHO BCIIOM-
HUTD, ﬂCﬁCTBHTCHbHO JIA BBI YJATIHUIIA 3TOT CUMBOJL Wnu Y,D;HJ'[HI;ITC bonee OJHOT'O CUM-
BOJIA, UJIX IMHUIOMUTE BCE CJIOBO.

Cokpawaiime umena co2nraco8anno BCerna UCIIONb3YHTE OUH U TOT K€ BAPUAHT
COKPAIIEHUS — HAIIPUMED, TOJIBKO Num Win TonbKo No, HO He 062 BApHUAHTA. AHATIOT Y-
HO HE COKPAIIANTE CJIOBO TOJIBKO B HEKOTOPBIX MMCHAX. EC/IM B O/THUX MMEHAX BbI HC-
NIOJIb30BAIN CJIOBO Number, He COKPAIIANTe €ro B IPYTUX UMEHAX /10 Num 1 Ha060POT.

Coxpauyaiime umena max, umoosL X MONWCHO ObLIO nPoUu3Hecmu VICronp3ynTe
nmena xPos u needsComp, a He xPsin n ndsCmpig. Bo3pMUTE HA 3AMETKY TEJIE(POHHDIN
TECT: €CJIA BBl HE MOXKETE MPOYUTATD KOJ IPYTOMY UEJIOBEKY MO TeNeMOHY, IPUCBONTE
IepeMEHHBIM 60Jiee uieHopasjenbHblie uMmena (Kernighan and Plauger, 1978).

H36ezatime Komounayuii, 0onycKkarouwux HegeprHoe npoumenue Uil nNPOUIHO-
wenue umenu ECIU BaM HY)KHO KaK-TO OOO3HAYMTb KOHEL] B, HA30BUTE IIEPEMEHHYIO
ENDB, a ne BEND. Eciy Bbl IPAMOTHO PAa3feIgeTe YaCcTU UMEH, 3TOT COBET BAM HE ITOHA-
JOOUTCA, TaK KaK codeTanus B-END, BEnd v b_end HeNb3s NPOU3HECTH HEMPABUIBHO.

Ob6pawaiimecs K c108apio oaa paspemenus KOHPAUKMose umen Ilpu coxparie-
HUH HEKOTOPBIX UMEH B UTOI'C IIOIY4A€TCS OFHA U T4 )K€ A66peBraTypa. Tak, eCu JyInHA
NMCHU OI'PAHMYCHA TPEMS CHMMBOJJIAMHU 1 BAM HYKHO HCIIOJIB30OBATH B OIIHOfI YacTu
NIPOTPAMMBL JIEMEHTHL fired W full revenue disbursal, Bl MOXKETE 110 HEOCTOPOKHOCTH
COKpaTUTb 062 BApUAHTA J0O frd.

HpC/IOTBpQ.TI/ITb KOH(DJ'[I/II(T HMMCH IIO3BOJIIIOT CMHOHUMMBI, U TYT HAd IIOMOIIb NIPUXOJUT
CJI0Bapb. B Hamem npumepe fired MOXHO ObLIO OBl 3AMEHUTb HA CUHOHUM dismissed, a
Sull revenue disbursal — Ha complete revenue disbursal. B urore nouy4aiorcst a60peBu-
aTypsl dsm U crd, 9TO yCTPAHAET KOH(MIUKT UMECH.
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Jdoxymenmupyiime ouensv Kopomrue umena nPamo 6 Kooe nPpu noMousu mao-
Juy  ECi A3BIK ITO3BOJIIET HUCIIOJIB30BATH TOJBKO OYEHb KOPOTKUE NMCHA, BKJIIOYAH-
TE€ B KOJ| TA6JIHUILY, XaPAKTEPU3YIONIYIO CyTh IIEPEMEHHBIX. BK/IIOUaiiTE €€ KaK KOMMCH-
TAPUI TIEPE]] COOTBETCTBYIOMNM GJIOKOM KO/1a, HAIIPUMED:

Mpumep xopowwueit Tabnuwbl npeobpasosanus (Fortran)

G kkokkok k ko ko Kok ko ko ok ko ok Kok ok ko kR ok ok Kok ok ok ko Kk Kk Kok Kk ok Kok Kk Kk
C Translation Table

C

C Variable Meaning

C —— —

C XPOS x-Coordinate Position (in meters)

C YPOS Y-Coordinate Position (in meters)

C NDSCMP Needs Computing (=0 if no computation is needed
C =1 if computation is needed)

C PTGTTL Point Grand Total

C PTVLMX Point Value Maximum

C PSCRMX Possible Score Maximum

C

B R

MOXKET MOKA34ThCS, YTO ITOT CIIOCOO yCTapesn, HO He janee yeM B cepegune 2003 1. 4
paboTan C KIMEHTOM, KOTOPBIM UCIIOIB30BA IPOrPAMMy Ha A3bIKE RPG, BKIIOUABIIYIO
HECKOJIBKO COTEH TBICAY CTPOK KOAA. [I/IMHA UMEH NEPEMEHHBIX B HEM ObLIA OTPAaHU-
4yeHa 6 cCUMBOJIAMH. I10/J06HBIE TPOGIEMBI BCE €III€ BCIUIBIBAIOT BPEMSA OT BPEMEHH.

Yrasvieaiime eéce cokpaujenus 6 npoexkmuom ooxymenme «Cmanoapmuovie ao-

opesuamypuor> TlpuMmeHeHne a66PEBUATYD CONPSKEHO C JIBYMsl pACIPOCTPAHEHHDI-

MU (HAKTOPAMH PHCKA:

B 266pEeBHATYPa MOXKET OKA34ThCA HEMOHATHOM MPOTPAMMHUCTY, YUTAIOMIEMY KO

H [OpPOrpaMMHUCTBI MOTYT COKPATHUTb OJHO U TO K€ UMS [O-PA3ZHOMY, YTO BbI3BIBACT
HCHYKHOC 3aMEIIATCIbCTBO.

Js IpejOTBPAIEHUS 3TUX IOTEHIUAIBHBIX IIPOOIEM Bbl MOXKETE CO3/1aTh JOKYMEHT
«CrangapTHele A06pEBUATYPhI», ONUCHIBAIOIINK BCE a60PEBUATYPbI KOHKPETHOT'O IIPO-
exra. CaM JTJOKYMEHT MOXET ObITb (DAMIOM TEKCTOBOI'O PENAKTOPA WIN 3JEKTPOHHOU
Tabnunei. IIpu pabore Hal O4EHDb KPYIHBIM IIPOEKTOM UM MOXKET ObITb 6434 JAHHBIX.
DTOT JOKYMEHT CJIEAYET 3APEIUCTPUPOBATD B CUCTEME YIIPABIECHUSA BEPCUAMU U U3ME-
HATH €I'0 KAKABIA pa3, KOIZld KTO-TO CO3[AET HOBYIO a60pEBUATYDPY. DIEMEHTHI JOKY-
MEHTA JJOJLKHBI ObITb COPTUPOBAHBI IO MOJHBIM CJIOBAM, 4 HE II0 a66peBuaTypam.

MOzKET MOKA3aThCs, YTO 3Td METOAUKA CBA3aHA C 6OJbIIMM OOBEMOM JOIIOTHUTEIbHOM
PaboThl, HO Ha CAMOM JieJIe OHA TpeOyeT HEOOIbIINX YCUIUIN HAd HAYAJIbHOM 3TAIIE,
[IPEJOCTABIIAA B3AMEH MEXAHU3M, IIOMOTa0MUi 3(PPEKTUBHO UCIIONIb30BATh A00PEBU-
aTypbl. OH4 yCTPAHAET IIEPBBIA U3 JBYX (DAKTOPOB PUCKA, 3ACTABJIAA JOKYMEHTUPOBATD
BCE UCIOJIb3yeMble a66peBUaTypsl. EC/IM IPOrPAMMUCT HE MOXKET CO3dTb HOBYIO a40-
OpeBUaTypy, HE IPOBEPUB JOKYMEHT «CTAHAAPTHBIE A00PEBUATYPbI», HE U3MEHUB €TO
1 CHOBA HE 3dPEIUCTPUPOBAB B CUCTEME YIIPABJICHUSA BEPCUAMHU, — 310 XOPOULO. DTO
3HAYUT, YTO IIPOIrPAMMMCTHI OYAYT CO34aBATb a00PEBUATYPBI, TOJIbKO KOIrga OyAyT 4yB-
CTBOBATb, YTO BBII'OJA OT UX CO3[AHUA CTOUT TOI'O, YTOOBI IIPEOJOJIETh BCE OAPbEPHL,
CBA3AHHBIE C UX JOKYMEHTHPOBAHUEM.



FMABA 11 Cwuna umeH nepemMeHHbIX 277

BeposATHOCTb CO3AaHUsA M30BITOYHBIX A00PEBUATYD TAKKE CHIDKAETCA. [IpOorpaMmucr,
JKETAIOMMKI COKPATUTD KAKOE-TO CJIOBO, JO/DKEH OYZAET IPOBEPUTH JOKYMEHT U BBECTU
HOBYIO 266peBUATYPY. EC/IN 3TO CIOBO YK€ OBIJIO COKPAIIEHO, IPOTPAMMUCT 3AMETUT
3TO U OYJET UCIOAb30BATh CYHIECTBYIONIYIO A00pEBUATYDY.

DTOT COBET WILTIOCTPUPYET PAZTUIUE MEKIY YIOOCTBOM HATTHUCAHUS KO/IA U
yAO6CTBOM €ro yTeHust. OYeBU/IHO, YTO PACCMOTPEHHBIN MOJXO/T JICTACT Ha-
[UCAHUE KOJIA MeHee YOOOHbIM, OJIHAKO HA MPOTSHDKEHUN CPOKA CIIYKOBI CHUC-
TEMBI TIPOIPAMMUCTBI IIPOBOJISIT FOPA3/[0 GOJBINE BPEMEHH UMEHHO 32 YTEHUEM KOJIa,
KOTOPOE GIaro/iapst STOMY oxo/y obserdaetcst. Korjia BCst bUTb OCS/IET, BIIOJHE MOKET
OKa3aThCs, UTO TOT IMOAXOJ, OOJIErYiI M HATTMCAHUE KOJA.

W

IHomnume, umo umena co30aiomca 6 nepeylo ouepeos 011 nPozPammucmos,
yumarougux K00 IlpounTanTe COOCTBEHHBIN KO/, KOTOPBII BBl HE BUAEIN MUHUMYM
IIECTh MECALIEB, U O6pATUTE BHUMAHNE HA T€ UMEHA, CYTh KOTOPBIX BBl HE MOJKETE MOHATD
C MepBOro B3IIAAA. MI3MEHUTE TOAXO/b], MOJTATKUBAIOMINE K BBIGOPY TAKUX MUMEH.

11.7. NmeHa, KOTOpPbIX cnepyeT nsberaTb

Hrpke s Onucan HEKOTOPBIE TUIIBI UMEH, KOTOPBIX CJIEAYET U36€raTh.

H30ezaiime oOmanuugvlx umen uau abopesuamyp YO6eJUTECh B TOM, YTO UMS HE
SBJIAETCS IBYCMBICIEHHBIM. CKakeM, FALSE OGBIYHO SIBISIETCSI TIPOTUBOIIOTIOKHOCTHIO
TRUE, 1 UCIIOJIb30BATh TAKOE UMs KaK COKpaueHue dpasbl «Fig and Almond Season»
OBUIO OBI TTIYIIO.

H306ezaiime umen, umeroujux noxodxcue 3nauenus ECIU eCTb BEPOITHOCTD, YTO BB
MOJKETE CITyTaTb UMEHA JIBYX IIEPEMEHHBIX U 3TO HE NPUBEAET K OITUOKE KOMITUIAINH,
NepenMenyiTe 06€ nepeMeHHbIX. Hanpumep, napel UMEH imput u inputValue, recordNum
u numRecords nnu fileNumber n filelndex Tak IOXOXKH C CEMAHTUYCCKON TOYKHU 3pe-
HUsA, 9TO €CJIN BBl OyJIETE UCNOIb30BATh UX B OJHOM (DPArMEHTE KOZIA, TO CMOMKETE JIETKO
UX CIyTaTb, BHECA B KOJi HEYJIOBUMBIE OIIHOKMU.

H30ezaiime nepemennblx, UMEIOUWUX PASHYIO CYMDb, HO NO-

xoxcue umena Eciu y BaC €CTb JJBE TAKUX IEPEMEHHBIX, 110-
NBITANTECH NEPEUMEHOBATh OJHY U3 HUX WUIMU U3MEHUTDH A0-
6peBratypsl M36eraire UMeH Bpoje clientRecs u clientReps. OHU
Pa3INYAIOTCA TOJNBKO OJTHOU OYKBOI, M 3TO TPYJHO 3AMETHUTD.
Brpibupaiite UMeHA, Pa3IMYaIONIUECT XOTA Obl IByMsA OyKBAMU
WIN NepBov/nocieHet 6yksou. mena clientRecords v cli-
entReports nydie, 4eM NEPBOHAYAIbHBIE UMEHA.

MepekpecTHas ccbinka TexHuye-
CKN NMOZO6HOE pasnuyne mMexay
CXOLHBIMY UMEHAMIA MEPEMEHHBIX
Ha3blBAETCA «MCUXONOMMYECKOI
AucTaHuuen» (cMm. noppasgen
«[lcuxonornyeckas AuCTaHLns»
pasgena 23.4).

H36ezaiime umen, umerowux noxodicee 3gyuanue, maxux kax wrap urap Korna
BBbI TIBITAETECH OOCYIUTDL KOJ| C JPYTMMH JIO/IbMH, B PA3TOBOP MHOI/IA BMEITHUBAIOTCH
OMOHMMBIL. TaK, OJHUM U3 CAMBIX 3204BHBIX ACIIEKTOB 3KCTPEMAIBHOTO TPOrPAMMHUPO-
Banus (Beck, 2000) ABIAETCSA CIUIIKOM XUTPOE UCIIONIB30BAHUE TEPMUHOB «Goal Donor»
u «Gold Owner»!, KOTOpBIE 3By4aT MPAKTUYECKU OFIMHAKOBO. B UTOrE pa3aroBop MOXET
IIPUHATD IOJOOHBIN 0O60POT:

! Yro OYKBAIBHO MEPEBOAUTCS KAK «IOHOP IEJIH» U «BJIAJICJICI] 30JI0TA». B 3KCTPEMAIBHOM MPOrpaM-

MMPOBAHUM TAK HA3BIBAIOT POJIM JIOJEN, COOTBETCTBEHHO CTABAIMIUX MEPE Pa3pabOTUMKAMU 3a/a9y
1 (PUHAHCUPYIONUX NPOEKT. — [Ipum. nepes.
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— I TonbKO 4uTO pasrosapusan ¢ Goal Donor.

— Yro 1B cKazan? «Gold Owner» nnu «Goal Donor»?

— S ckazan «Goal Donor».

— Yro?

— GOAL - - - DONOR!

— Scno, Goal Donor. He Hy’)kHO Kpu4atb, yepT Bo3bmu (Goll’ Darn it).
— Kakoe eme «3osnoroe koubLo» (Gold Donut)?

Kaxk u B csryyae HEMPOMU3HOCUMBIX a66PEBUATYP, UCIIOIB3YUTE /IS UCKIIOUEHUSA T10JJ06-
HBIX CUTYalluH Teae(OHHBIN TECT.

H306ezatime umen, gxnouaroujux yugpos: Ecnm Hammare nudp B UMEHAX JIeHCTBU-
TEJIBHO UMEECT CMBICII, HCTIOB3YHTE BMECTO OT/IC/IBHBIX IIEPEMEHHBIX MaccuB. Ecimm ator
BAPUAHT HEYMECTEH, HU(PHI B UMEHAX ele Ooee HeyMeCTHBL. Hanpumep, usderamnre
uMeH filel u file2 win totall v total2. TIOYTH BCETJA MOXKHO HAUTH 60JI€E€ PA3yMHBIN
CII0CO6 TIPOBCACHUS DAY MCXKAY ABYMA IICPCMCHHBIMU, YC€M JOIIOJTHCHNC NX UMCH
nudpamu. B TO jxe BpeMs 1 HE MOT'Y CKa3aTh, YTO LHUQPHI Helb35% UCIIOIb30BATh BOOO-
me. HeKoTophle CYyIHOCTH PEIBHOIO MUPA (TAKHE KaK mocce 66) U3HAYAIBHO BKIIIO-
4gatoT nUdPsL M BCe Ke nepesi CO3AaHUEM MTOZOOHOTIO UMEHU MOIyMAMTE, €CTh JIN JIyd-
MIME BAPHUAHTBL

H36ezatime opgozpagpuueckux omub60x BCIIOMHUTD TPABUIBHBIE IMEHA IIEPEMEH-
HBIX U TaK JOBOJBHO TPYAHO. TpeboBaTh 3AIIOMUHAHUS «IIPABUWIbHBIX» Opdorpaduue-
CKHUX OITUOOK — 3TO YK CIUIIKOM. Hampumep, eCiiy BBl PEMNUTE COKOHOMUTH TPH OYK-
BBl U 3aMEHUTE CJIOBO highlight Ha bilile, IPOrPAMMUCTY, YUTAIOLIEMY KO/, OYJIE€T HEO-
MCYyEMO TPYAHO BCIIOMHHUTD, Hd YTO K€ BB €ro 3amenwnn. Ha bighlite? bilite? bilight?
bilit? jai-a-lai-1? KTO €ro 3Haer.

H36ezaiime cn06, npu HANUCAHUU KOMOPBLLX A100U HACHO OONYCKAIOM OMUO-
Ku Absense, acummulate, acsend, calender, concieve, defferred, definate, independance,
occassionally, prefered, reciept, superseed n MHOTHE Apyrue opporpapuyecKue Omuo-
K1 BECbMaA PACIIPOCTPAHEHBI B AHIJIOA3BIYHOM MUPE. Crnucoxk HO,Z[O6HI)IX CJIOB MOXHO
HAaNTU B OOJIBIIMHCTBE CIIPABOYHUKOB 110 AHIJIMICKOMY S3BIKY. He UCIIOIB3yUTE TAKUE
CIOBA2 B UMEHAX MEPEMEHHBIX.

IIpoeooume pasnunue mencoy umenamu He moasko no pezucmpy 6yxeé Ecnu Bel
nporpammupyere Ha C++ WIH IPYrOM A3BIKE, B KOTOPOM PETUCTP OYKB UTPAET POJIb,
BbI MOXKETE IIOALACTC COONA3HY COKPATUTD IIOHATUS fired, final review duty w full revenue
disbursal COOTBETCTBEHHO [0 fid, FRD u Frd. 130eraite 3T0ro 1oAxoAa. XOTs 9TH UMEHA
YHUKAJIbHBI, UX CBA3b C KOHKPCTHBIMH 3HAYCHUAMU IIPOU3BOJbHA U HCIIOHATHA. Ums
Frd MOXET C TEM XK€ YCIIEXOM 0003HAYATh final review duty, a FRD — full revenue disbursal,
1 HUKAKOE JIOTHYECKOE MPABUJIO HE IMTOMOXKET BAM HJIH KOMY-TO APYTOMY 3aIIOMHUTb,
YTO €CTb UTO.

H36ezaiime cmeuenusn eCimecmeensLx A3bik06 ECIIH B IPOEKTE YIACTBYIOT IIPOIPaM-
MUCTBI PA3HBIX HQJ,L[I/IOHZUHJHOCTCI;I7 0OSTKUTE UX MMEHOBATDH BCE 3JIEMEHTDBI IIPOTrPaAMMBI,
HCTIONB3Ysl OIUH €CTECTBEHHBIH s3bIK. [IOHATH KO APYTOro MPOrPAMMUCTA HEMTPOCTO; 4
KO/, HATTUCAHHBII HA I0TO-BOCTOYHOM JMAIEKTE MAPCUAHCKOTO SI3bIKA, — HEBO3MOXKHO.

Eme foJiee TOHKAs l'IpO6J'ICM2l CBsA3aHA C HAJIMYHMECM PAZHBIX JHUAJICKTOB AHIJTIUUCKOTO
s3bIKa. Eciiu B MIPOCKTEC YIACTBYIOT IIPEACTABUTC/IN PA3HBIX AHIVIOASBIYHBIX CTPAH, C/IC-
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JIAUTE CTAHAAPTOM TOT WMJIW MHOU BAPUAHT AHIJIMHCKOTO fA3bIKA, YTOOBI BaM HE IPU-
UIOCh BCIIOMHUHATD, KAK HA3BIBAETCA KOHKPETHAA IIEPEMEHHA: «COlor» MUIn «colour»,
«check» mnm «cheque» u T. .

H306ezaiime umen cmanoapmusix munoe, nePemennslx u Memoooé Bce A3bIKu
NIPOI'PAMMHPOBAHUA UMEIOT 3aPE3EPBUPOBAHHBIEC U NIPEAONPEACIEHHbIE MMEHA. TIpo-
CMATPHUBANTE BPEMS OT BPDEMEHM CIIMCKM TAKMX MUMEH, YTOObI HE BTOPI'ATbCA BO BJIAfie-
HMS HCIIOIb3yEMOTO A3bIKA. TaK, CJIEAYIOMUI (PPArMEHT BIIOJIHE JONMYCTUM IIPU TIPO-
rpamMuposanuu Ha PL/I, Ho HanucaTh TAKOE MOXET TOJBKO UJIUOT CO CIPABKOL:

if if = then then

ﬁ then = else;

else else = 1if;

He ucnons3yiime umena, Komopovie cO6ePULeHHO He CEA3AHBL C INem, UIMo npeo-
CmMaenAom nepemennsvie VICronb3oBaHUE UMEH BPOJIE margaret N pookie NPaKTH-
YECKU T'APAHTUPYET, YTO HUKTO JPYIOM MX HE MONMET. He Ha3pBanTe NepeMEeHHbIC B
YECTDb JEBYLIKH, XKECHBI, JTIOOUMOI'O COPTA IIUBA U T. JI., €CJIM TOJIbKO JEBYLIKA, >KCHA WUJIN
COPT NHMBA HE ABIAIOTCA IPEJCTABIAEMBIMYI B IIPOIrPAMME «CYITHOCTAMU»>. HO faxe Torma
BBI JJOJDKHBI IOHUMATh, YTO BCE B MUPE U3MEHAECTCH, IIOITOMY UMEHA 06YULKA, JceHd N
mobumbliiCopmlIluea ropasgo nydime!

H30ezaiime umen, cooepicauux CuUmMeoIvl, KOMOoOPvle MONICHO CRYMAMb C OPY-
2umu cumeonamu ITOMHUTE, YTO HEKOTOPbIE CUMBOJIBI BBIITIA/AT OUEHDb ITOXOXKeE. Ecn
JIBA UMEHU PA3JINYAIOTCS TOJBKO OJIHUM TAKUM CUMBOJIOM, Bbl MOKETE CTOJKHYTbCS C
npobdaemamu. [Tonpo6yiite, HAIPUMED, ONIPEJEINTD, KAKOE U3 UMEH SABJACTCSA JTUITHUM
B KAKJOU TPOMKE:

eyeChartl eyeChartl eyeChartl
TTLCONFUSION TTLCONFUSION TTLCONFUSION
hard2Read hardZRead hard2Read
GRANDTOTAL GRANDTOTAL 6RANDTOTAL
ttlh ttlS ttlS

B 4mcio nap CMMBOJIOB, KOTOPBIE TPYAHO Pa3IW4uTh, BXOAAT napsl (1 u 1), (1 u I),
(1), (0u10),2uz),Gu:) Sus) u(Guob).

JlefICTBUTENBHO JIM BAKHBI 110JI0OHBIE JeTanu? Ja! Jxepanb/

BatinG 1970 MepekpecTHas cebinka Bonpocel,
anH6epr MUIIET, 4TO B -X M3-32 TOTO, YTO B KOMAH/IE \coo aca nenonbaoBahyist fat-

FORMAT s3pika Fortran BMECTO TOYKM ObLIA UCIIONB30BAHA 3d-  yyx, npuseaeHsl B KOHTPOMbHOM

MATAA, YYCHBIC HEBEPHO PACCUUTAIU TPACKTOPUIO KOCMUYEC-  cnucke B rnase 10.

KOT'O KOPAGJISl ¥ TIOTEPSUIN KOCMUYECKHUIT 30H/T CTOUMOCTBIO 1,6

Mapa posapos (Weinberg, 1983).

KOHTpOﬂbeIVI CNNCOK: UMeHOBaHMe nepemMeHHbIX

O6uwme NpUHLMMNBI UMEHOBAHUA NEepPEeMEHHbIX

O OnwucbiBaeT Ny UMs NpeaCcTaBAsSEMYO NEPEMEHHON CYLLHOCTb
NOSTHO U TOYHO?

O XapakTepusyeT nu umsa npobnemMy peancHOro Mupa, a He ee peLleHne Ha A3blke
nporpaMmMupoBaHns?

http://cc2e.com/1191
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O VmeeT v uMA AAKMHY, AOCTATOMHYKO ANS TOro, YTOObl HA4 HUM HE HYXHO 6bIfo
fiomatb ronosy?

O CneundmkaTopbl BbIYUCISEMbIX 3HAYEHUA HAXOOATCS B KOHLE UMEH?

O Wcnonb3ytoTea nn B uMeHax cneumdukatopsl Count unu Index smecto Num?

MMeHOBaHMEe KOHKPETHbIX BUAOB AaHHbIX

O BbipasuTenbHble NN UMEHA MPUCBOEHbI MHAEKCAM UMKIOB (60nee ACHble, YeM i,
j 1 k, ecnu UMK COREPXMUT 6onee OQHON-ABYX CTPOK MU SIBASETCS BIIOXEHHbIM)?

O Bcem nu «BpeMeHHbIM» MEPEMEHHbIM MPUCBOEHbI Bblpa3nTeNbHblE MMeHa?

0 MoxHO M No nmeHam 6ysieBbIX MepeMeHHbIX NMOHATb, KaKoW CMbICST UMEeOT 3Ha-
YEHUSI «UCTUHA» U «JI0XKb»?

U BknwoyatoT N1 MMeHa 3M1eMeHTOB NnepeydncrieHnin npeduke unm cydduke, onpe-
OensoLWnn NPUHaLANEXHOCTb SNEMEHTA K NEPEYUCTIEHNI0O — Hanpumep, Nnpeguke
Color_ B cnyyae anemeHnToB Color_Red, Color_Green, Color_Blue v 1. 0.?

U WmeHoBaHHbIE KOHCTaHTbl Ha3BaHbl B COOTBETCTBUM C NpeacTaBnseMbiMu abeT-
PaKTHbIMW CYLLHOCTSIMW, @ HE KOHKPETHbIMW 4ucnamm?

KoHBeHUUM MMeHOBaHUSA

O [lMpoBOAWT NN KOHBEHUMS pasnunyne Mexay nokKanbHbIMW OaHHbIMU, OaHHbIMU
Knacca u rnobanbHbIMU OaHHbIMK?

O [MpoBOOWT NN KOHBEHUMA pasnuyme mMexny UMeHamMu TUMOB, MMEHOBAHHbLIX KOH-
CTaHT, MEepPeynUCNeHNn N NepPeMeHHbIX?

O WpeHTudunumposanu v Bbl UCKIYUTENBHO BXOAHbIE MAapaMeTpbl METOLOB, €CMK
A3bIK HEe HaBA3bIBAET UX MOEHTUMKaALUIO?

O Toctapanucb N1 Bbl CAeNaTb KOHBEHLMIO Kak MOXHO 60nee COBMECTUMOM CO
CTaHAAPTHbIMU KOHBEHLMSAMU KOHKPETHOrO A3blKa?

O CnocobceTByeT v chopMaTUpoBaHMe MMEH yOoo6CTBY MX HYTeHun?

KopoTkue umeHa

CrapaeTtecb Nv Bbl He coKpallaTb MMeHa 6e3 Heo6xoaMMoCcTu?

N36eraete nn Bbl COKpaALLEHUS UMEH TONbKO Ha OfHY 6YyKBY?

Bce nu cnoea Bbl cokpaliaeTe cCOrnacoBaHHoO?

Jlerko nv npousHecTn BblbpaHHble MMeHa?

MN3beraete nu Bbl MEH, AONYCKAOLLMX HEBEPHOE NMPOYTEHWE UMW NPOU3HOLLIEHNE?
[lokyMeHTVpyeTe nNn Bbl KOPOTKME MMEHA NpU NOMOLLM Tabnuy npeobpasoBaHns?

[ Iy Iy R W W

PacnpocTpaHeHHble npo6nembl UMeHoBaHusi. U36exanu nu Bbl...

O ...nMeH, KoTOpble BBOAAT B 3abnyxpeHne?

O ...MMEH C NOXOXUMMK 3HAYEHUAMU?

O ...MMeH, pasnuyarLyxcs TONbKO OJHUM WAW OBYMS CMMBONammu?

O ...MMeH, nmerowmnx noxoxee 3By4vaHue?

U ...MMeH, BKMoYaLWmx umdpbl?

O ...MMeH, HamMepeHHO HamuCaHHbIX C OWWBKamu C Lenbio cokpalleHus?

O ...MMeH, Npu HanucaHun KOTOPbLIX NIIOAM YacTO [OMYyCKalT OLUMOKK?

O ...MMEH, KOHMUKTYIOLWMX C MMeHaMy METOLO0B M3 CTaHAAPTHbLIX 6UONNOTEK UK
npegonpeaeneHHbIMU UMeHaMu NepeMeHHbIX?

O ...coBepLUEHHO NPOU3BOSIbHLIX UMEH?

O ...cMMBOJIOB, KOTOPbIE MOXHO CnyTaTb C APYrumMy cuMBonamun?
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Kno4yeBble MOMEHTbI

BpI60Op XOpPOUIINX UMEH NEPEMEHHBIX — OJHO U3 IJIABHBIX YCJIOBUU ITOHATHOCTU
HpOFpﬂMMbI. C OTAC/IBbHBIMU TUITAMU HCp@MCHHbIX — HaanMep, C UHACKCAMMU ITHUK-
JIOB 1 HCpCMﬁHHbIMI/I CTaTyCQ. — CB4A34aHBI CBOU HpI/IHLU/IHbI NMCHOBAHUA.

VIMeHa JIOJKHBI 6BITh MAKCUMATBbHO KOHKPETHBL MIMEHA, KOTOPBIE U3-34 HEBBIPA-
3UTEIbHOCTH WU OOOOIMIEHHOCTU MOKHO HCIIOJIb30BATH 6OJIEE YEM C OJJHOM IIEIbIO,
O6bI‘1HO ABJIAIOTCA IINIOXUMU.

KOHBCHLII/II/I HNMCHOBAHUMA ITIO3BOJISIIOT HpOB@CTI/I pH.BJ'[I/I‘-II/I€ M€>KJI[Y JIOKAJIbHBIMU JTaH-
HBbIMU, JAHHBIMH KJIACCAd U FHO69.,TII)HI)IMI/I JAHHBIMU, d TAKXKE M€>K,D;Y NMCHAMU THU-
I10B, UMCHOBAHHBIX KOHCTAHT, HCpC‘{I/ICHCHI/Iﬁ nu HCpCMCHHbIX,

Hayi KakuM 6bl MPOEKTOM Bbl HU Pa60TANIN, BAM CJIC/IyET IPUHATh KOHBEHIIUIO UME-
HOBAHMS NIEpEMEHHBIX. [Ipy BBI6GOpE TUIIA KOHBEHITUU CJICAYET YUUTBIBATH PA3MEP
HIPOI'PAMMBI U YHUCJIO PAOOTAIOIUX HAJ HEH IIPOIPAMMUCTOB.

COBPEMEHHBIC SI3BIKU ITPOTPAMMHUPOBAHUS TO3BOJIIOT OTKA34ThCSI OT COKPAICHUS
nMeH. EC/IM BBI BCE-TAKU COKPAIIAETE UMEHA, PETUCTPUPYITE a606pEBUATYPHI B CIIO-
BaApE MPOEKTA WIN HUCHOJB3YUTE CTAHAAPTU3NPOBAHHBIE ITPE(HUKCHL

3a YTEHHEM KOJA IPOIPAMMHUCTBI IPOBOJAST IOPa3/i0 O6OJIBIIE BDEMEHU, YEM 34 €I'0
HaMCaHUEM. BrIOMpaiiTe MMEHA TAK, YTOOBI OHU OOJIETYaId YTEHUE KO/, ITYCTh 1AKE
34 CYET yAOOCTBA €r0 HAIMCAHUSL.
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OCHOBHbIe TUMbl AaHHbIX

CopepxaHue

http://cc2e.com/1278

12.1. Yucna B obiem

12.2. Lenpie yucnaa

12.3. Yucna ¢ maaBaiomen 3arnsaTomn
12.4. CUMBOJIBI U CTPOKHU

12.5. JIoru4eckue IepeMeHHble
12.6. TlepeuncanMpie TUTTBI

12.7. UMmeHOBaHHbIE KOHCTAHTBI

12.8. MaccuBsl

12.9. Cozganue COOCTBEHHBIX TUIIOB JAHHBIX (IICEBJOHUMBL)

CBsi3aHHble TeMbl

[IpucBoenne UMEH AAHHBIM: Iy1aBa 11
HecranapTHbIE TUIIBI IAHHBIX: I71aBa 13
O61ue BOIPOCH UCIOJAb30BAHUA MTEPEMEHHBIX: I1aBa 10

Onucanue popMaTOB JAHHBIX: IOAPa3zen «PazMelieHue OObABICHUN JAHHBIX»
pasgena 31.5

JOKYMEHTHUPOBAHHUE [IEPEMEHHBIX: IT0Jpa3zen «<KOMMEHTHPOBAHUE OObABICHIIT JAH-
HBIX» pazzena 32.5

Co3jaHmue Kaaccos: IaBa 6

OCHOBHBIE THIIBI JAHHBIX ABJIAIOTCA 62130BbIMI/I 6IIOK9.MI/I JJIA HOCTpOCHI/IH OCTAJTIbHBIX
THUIIOB JIAHHBIX. DTA T71aBA COAEPKUT COBETHI 110 IPUMEHECHUIO YUCET BOOOIIE, 11E/IbIX
4MCEJI, YUCEN C IUIABAIOMIEH 3aIISITOH, CUMBOJIOB U CTPOK, JIOTUYECKUX MTEPEMEHHBIX,
HepC‘H/ICIII/IMbIX TUIIOB, UMCHOBAHHBIX KOHCTAHT 1 MAdCCHBOB. B 3axmountebHOM p33-
JleJIe 3TOM IVIaBbl PACCKA3aHO O CO3/IaHUU COOCTBEHHBIX THIIOB /IAHHBIX.

DTa I71aBA COLEPKUT PEKOMEHAANY 110 NIPEAYIIPEKACHUIO ITIABHBIX OMIMOOK B IIPUME-
HEHUH OCHOBHBIX THUIIOB JaHHBIX. Eciu BBI VK€ O3HAKOMUJIMCH C OCHOBAMH, IICPEXO-
JUTE K KOHIY IVIaBbl, K O030py HEPEYHA JOIYCKAEMBIX OIIMOOK, 4 TAKKE K OOCYXIe-
HUIO HECTAHAPTHBIX THUIIOB JAHHBIX B Iyase 13.
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12.1. Yucna B obLEM

Janee TaHO HECKOIBKO PEKOMEH/IAINI, TO3BOJISIIONIMX COKPATUTh YUCIO OIMHUOOK MPHU
HUCIIOMb30BAHUHN YHCEJL

H30ezatime <mazuueckux yucesr»r Marudeckue Yuciaa — 3TO

5 100 5 MepekpectHas cebinka O npume-
OOBIYHBIE YHCJ/IA, TAKHUE KAK wiu 47524, KOTOpbI€ MOSBIIA- o mm—
I0TCS B IIpOrpamMme 6€3 OObsICHEHUN. EC/IM BBl IPOTPAMMUPYEC-  precTo Marvyeckux YMcen cw.
T€ HA A3BIKE, IIOAJIECPKUBAIONIEM UMEHOBAHHDIEC KOHCTAHTBIL, UC-  pasjen 12.7.
MIOJIB3YUTE UX BMECTO MATUYECKUX YUCEN. EC/IM BBl HE MOJKETE
NIPUMEHUTb UMEHOBAHHBIC KOHCTAHTBI, IPUMEHANTE IJIOOATIbHBIE IEPEMEHHBIE, KOI/IA
3TO BO3MOXKHO.

VICKIIOUEHHUE MATUYECKUX YUCEN AAE€T TPU NPEUMYIIECTBA.

B l3MeHEHHUS MOXHO C/ieJaTh 60Jiee HaZie)KHO. EC/IU Bbl UCIIOJIb3yEeTE MMEHOBAHHbIC
KOHCTAHTBI, HET HYK/Ibl UCKATb KAXK/0€ M3 yncen /00, 1 Bbl HE U3MEHUTE 10 OG-
K€ T€ U3 ITUX YUCEJI, YTO CChUIAIOTCS HA YTO-THUO0 MHOE.

B l3menenus czenarsb npoiie. Korja MakCMMaJIbHOE YMCIO 3JIEMEHTOB MEHSETCS CO
100 na 200, NCONb3ysl MArMYECKUE YMCII, BBl JIOJKHBI HANTU KaX/10€ yuciao 100
U U3MEHUTDb ero Ha 200. Ecnu Bel ucnionssyere 100+1 unu 100-1, Bl TAKXKE JJOJIK-
HBbl HAUTU U U3MEHUTD BCce yncia 101 u 99 Ha 201 u 199 coorBeTcTBEHHO. [1pn
UCIIOJIb30BAHUU MMEHOBAHHBIX KOHCTAHT Bbl IIPOCTO MEHAETE OIPE/IECIECHUE KOH-
cTaHTel co 100 Ha 200 B OJJTHOM MECTE.

B Bama nporpamma jydnie ynTaercsa. KOHEeYHO, B BBIPAKEHNU:

for i = 0 to 99 do

MO’KHO TIPEJIIIOJNIOXKUATD, YTO 99 ONpPEAENIeT MAKCUMAIBHOE YHUCIIO 3JIEMEHTOB. A BOT
BBIPAKEHUE:

for 1 =0 to MAX_ENTRIES-1 do

HE OCTABJIICT HA ATOT CUCT COMHEHUI. JIasKe €CIM BBl YBEPEHBI, YTO 3TO YHUCIIO HU-
KOI7Ia HC M3MCHUTCS, NPUMCHSIS UMCHOBAHHbBIC KOHCTAHTBI, BBl MTOIyYnTE GoJee
YUTAOENBHYIO IPOIPAMMY.

IIpumenaiime jncecmrko 3a0annvle HYAU U COUHUUBL MO HEOOX00UMOCmu 3Ha-
yeHus1 0 1 1 UCHOJBb3YIOTCA JIISl MHKPEMEHTA, JICKPEMEHTA, 4 TAKXKE B HAYAJIE I[UKIOB
[IPY HYMEPAIIMH [IEPBOT'O 3JIEMEHTA MaCCUBA. 0 B KOHCTPYKITHH:

for 1 = 0 to CONSTANT do

BIIO/THC MMPUCMJICM, TAK K€ KAK 1B BBIPAKCHUM:

total = total + 1

Bor xopouiee paBuIo: UCIIOIb3YUTE B IPOIPAMME KaK KOHCTAHTBI TOJIBKO O U 1, 4 JIIOObIE
JPpyrue 4ucia ONpeJeanuTe KaK JUTEPAIbl C MOHATHBIMU UMEHAMU.

OwuoKu oenenua Ha HOAb KaKIbIl Pa3, KOTZA BBl ITOJIb3YETECh CUMBOJIOM JICJICHUS
(/' B OOIBIIMHCTBE S3BIKOB), AYMAUTE O TOM, MOKET JIM B 3HAMEHATENE OKa3aTbcs 0. Eciaun
TaKast BO3MOKHOCTD CYIIECTBYET, HAITUIIUTE KOJ, MPEAYIPEKAAIONTNAN OABIEHNE ONINO-
Ku jpeneHus Ha 0.
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Boinoanaiime npeoopa3osanusn munoé nOHAMHO YOCIUTECh, YTO KTO-HUOY/Ib, UU-
Tas BAlly IIPOI'PAMMY, IIOMMET NIPEOOPA3ZOBAHMUSA MEXKAY PA3HBIMU THUIIAMH [JAHHBIX,
KOTOPbBIE B HEH BCTpevaroTcd. Ha a3bike C++ Bbl MOIVIM Obl HAIIUCATD:

y = x + (float) i

a Ha Microsoft Visual Basic:

y = x + CSng( 1)

DTa MPAKTHUKA TOMOXKET OOECIIeUNTh OJJHO3HAYHOCTD BAITHX ITPEOOPA30OBAHUIT — pa3-
HBIC KOMITUJIATOPHI ITO-PA3HOMY KOHBEPTHUPYIOT, 4 IIPH TAKOM IMO/IXO/IE BBl TAPAHTHPO-
BAHHO ITOJYYUTE TO, YTO OKUTAJIM.

H36ezaitme cpagnenuii pa3nvix munoé Ecmmx — 9uCio C

MepekpecTHas ccbinka Bapuant B v .
IJIABAIOIICH 3AIIATOM, A / — LIEJI0E, IIPOBEPKA:

3TOr0 NpuUMepa cm. B pasgene 12.3.
if (1 =x ) then

IIOYTU IAPAHTUPOBAHHO HE cpabdoraer. K TOMy BpEMEHH, KOIld KOMIIWIATOP OIIpEe-
JIAT KaKAbII THII, KOTOPBIH OH XO4Y€T 3a1€CTBOBATD U1 CPABHEHMS, IPEOOPA3YET OJUH
U3 TUIIOB B IPYI'OH, IPOU3BEAET Ps/l OKPYIVICHUN U BBIYUCIUT OTBET, BBl OYAETE DAL,
€CJIM Balld IIporpaMmma Booobie padoraer. CaenanTe IpeobpPa3oBaAHUs BPYUHYIO, TaK
YTOOBI KOMIIUJIATOP MOI' CPABHUTD JIBd YKCJIA OJHOI'O M TOI'O K€ THIIA, U TOYHO 3HAU-
T€, UTO HYKHO CPABHUBATD.

Oopawaiime numanue nHa npeoynperncoenus 6auiezo KOMNUNAMNO-
pa MHOTHE COBPEMEHHBIE KOMIHIATOPHI COOOIIAIOT O HANUYUU PAZHBIX
THUIIOB YKCEJ B OJHOM BbIpakeHUU. O6paiianTe Ha 3TO BHUMaHUE! Kakabiit
MPOrPAMMHUCT PAHO WIH MO3[HO IPOCUT KOTO-HUOY/Ib TOMOYb BBICJEAUTD HATOCIH-
BYIO OIIUOKY, a4 BBISICHAETCS, YTO O HEM BCE BPEMsI MPEAYIIPEKIAT KOMITHIATOP. [Ipo-
deccroHabl BBICOKOTO KJIACCA MHUIIYT CBOU MPOTPAMMBI TAK, YTOOBI UCKIIOUNUTH BCE
NPEAYIPEKACHUS KOMITWIATOPA. JIerdye mpeoCTaBUTh PabOTy KOMIUISATOPY, YEM BbI-
HIOJIHATh €€ CAMOMY.

o,

12.2. Llenble yucna

VUUTBIBAUTE CIECAYIOMNE PEKOMEH/IAIUY IIPH IPUMCHEHUH LIE/IbIX YHCEL

IIpoeepaiime yerouucieHHoCcms onepavuii oeaenus Korna UCIoIb3yIOTCs LE/IbIe
4uCia, Beipakenue 7/10 ne pagHo 0,7. OHO 0O6BIYHO paBHO O WIM MHHYC OECKOHEYHO-
CTH, WIN ONWKANINEMY IEJIOMY, WIN... HY, BBl IOHUMAETE. PE3yaBTaT 3aBUCUT OT BBIO-
PAaHHOI'O f3bIKA. DTO K€ OTHOCUTCS U K IIPOMEXKYTOUHBIM PE3YJIBTaTaM. B pealbHOM Mupe
10 * (7/10) = (10"7) / 10 = 7. Ho He B MupE LenouucaeHHon apudmeruku. 10 * (7/10)
pasBHO 0, IOTOMY 4TO LiesouucieHHoe aenenue (7/10) pasao 0. IIpocreimuii crnoco6
HCIIPABUTH MOJOKEHUE — IIPEOOPA30BATH €I'O TAK, YTOOBI OIIEPALUU JECJICHUS BbIIIOJ-
HAIUCH nocaeaHuMu: (10°7) / 10.

IIpoeepaiime nepenoanenue yeavtx yucea I1pu BHIIOJIHEHUN YMHOXKEHNA UIN CJI0-
JKCHHUA HCO6XO,[II/IMO MIPUHUMATHL BO BHUMAHUC HauOOJIBIITNE BO3MOKHBIC 3HAUYCHUS me-
JIBIX YnCedL. JIIs 1Ie710r0 9neiia 6€3 3HaKa 3TO OObIMHO 232 —1, a nHorma u 21°—1, i 65 535.
[Tpo6yieMa BO3HUKACT, KOIJJA Bbl YMHOXKAETE /1BA YUC/IA, B PE3Y/IBIATE YEI'O IOIy4aCTCs
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YUCIO GOJIBIIEE, YEM MAKCHMAJIBHO BO3MOXKHOE Iies0e. CKAKEM, €CJIN Bbl YMHOXKACTE
250 * 300, mpaBusibHbIM OTBETOM GyzieT 75 000. HO eciiu MakcuManbHOE 1ienoe — 65 535,
TO, BOBMOYKHO, M3-32 MEPEIOTHEHUSI BbI monyuute 9464 (75 000 — 65 536 = 9464). Bor
MHTEPBA/IblL 3HAYCHUI JIJI YACTO BCTPEYAIOMMXCA LIEIbIX THUIIOB (Tabi. 12-1):

Ta6n. 12-1. WUHTepBanbl 3Ha4YEHUI I HEKOTOPbIX LieSbIX TUMOB

Lenbii Tun WHTepBan

8-OUTHBIN CO 3HAKOM Ot -128 1o 127

8-6UTHBIN 6€3 3HAKA Ot 0 1o 255

16-6GUTHBII CO 3HAKOM Ot —32 768 1o 32 767

16-6UTHBII 663 3HAKA Ot 0 1o 65 535

32-GUTHBII CO 3HAKOM Ot -2 147 483,648 10 2 147 483 647

32-OUTHBIN 6€3 3HAKA Ot 0 10 4 294 967 295

64-6UTHBIA CO 3HAKOM Ot -9 223 372 036 854 775 808 mo 9 223 372 036 854 775 807
64-6uTHBIA 6€3 3HAKA Ot 0 10 18 446 744 073 709 551 615

IIpocrenmuii cioco6 NPEeAOTBPAMICHUS IIETOYUCICHHOTO EPETONHEHUS — IPOCMOTP
KXKJIOTO 4eHA ApU(PMETUYECKOTO BBIPAKEHUS C IEJbI0 NPEACTABUTh HAMOOBIIEE
BO3MO’KHOE 3HAYCHHE, KOTOPOE OH MOXKET NPUHUMATh. TaK, €CIU B 1IEJIOUUCICHHOM
BBIPAXKEHUU 172 = * R, HAUOOJIbIINUM 3HAYeHUEM i j 6yger 200, a it R — 25, TO Mak-
CUMQJIBHBIM 3Ha4eHUEM Ui m 6yzaeT 200 * 25 =5 000. [Ins 32-pa3ps/iHbIX MAIIUH 3TO
BITOJIHE JIOMTYCTUMO, TAK KAK MAKCUMAJIBHBIM IEIbIM BISICTCs 2 147 483 647. C apyroi
CTOPOHBI, €CIM MAKCUMAJIBHO BO3MOXKHOE 3HadeHue i1 j — 1o 200 000, a i1 k —
100 000, To 3HAaYEeHUE M MOXKET AocTuratrb 200 000 * 100 000 = 20 000 000 000. D10
YK€ HEempuemseMo, Tak kak 20 000 000 000 6onbine, uem 2 147 483 647. B aTom ciy-
Yae /ISl pa3MEIIeHUsT HAauOOIbIIEr0 BO3MOKHOTO 3HAYCHUS 72 BAM IIPUJICTCS UCIIOb-
30BaTh 64-OUTHBIE 1IE/IbIE WM YUC/IA C TUIABAIONIEN 3aIATONM.

Kpome TOoTro, YI4UTBIBATE OYAYIIEE Pa3BUTUE IPOTPAMMBL ECIM 72 HUKOTJA HE 6yIeT
6ompuie 5 000 — ornuuHo. Ho ecim oxXupaercs, 4ro m Oy[JeT HNOCTOAHHO PACTH Ha
MIPOTSDKEHUN HECKOJIBKUX JIET, IPUMHUTE 3TO BO BHUMAHHE.

IIposepaiime na nepenoanenue npomexicymounsie pesyasmamot Ircio, NOy-
YaeMO€E B KOHIIE BBIYUCICHUIT, — HE €UHCTBEHHOE, O KOTOPOM CIIEAYET 6ECIOKOUTD-
cs. IIpesicTaBere, 9YTO y BAC ECTh TAKOH KOJI;

Mpumep nepenonHeHns NPOMEXYTO4HbIX pe3ynbTaTos (Java)

int termA = 1000000;

int termB = 1000000;

int product = termA = termB / 1000000;

System.out.println( “( “ + termA + “ « “ + termB + “ ) / 1000000 = “ + product );

Bpl MOxeTe moayMaTh, YTO 3HAYEHUE Product BeIaucisaeTcsa Kak (100 0007100 000) /
100 000 n noatomy pasHo 100 000. Ho nporpamme NpUXOAUTCSA BBIYUCIATD IIPOME-
JKyTO4YHOE 3HaueHue 100 000°100 000 no Toro, Kak OyJeT BBIIIOJIHEHO [ICJICHUE Ha
100 000, a »>3TO 3HAYUT, YTO HYKHO XPAHUTb TAKOE€ OOJIBIIOE YHUCIO, KaK
1 000 000 000 000. Yragaire, 4To MOJYy4UTCH? BOT pesynsrar:

(1000000 = 1000000 ) / 1000000 = -727
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Eciiu 3HaYECHHE TE/IBIX YHCENT B BAIMICH CUCTEME HE TpeBbimacT 2 147 483 647, npome-
SKYTOUHBIM PE3Y/IBTAT CJIUIIKOM BEJUK /ISl IEJI0TO TUIA JAHHBIX. B TakoW cuTyanuu
IIPOMEXKYTOUYHBIN PE3YJIBTAT, KOTOPBII JIOJDKEH ObITh paseH I 000 000 000 000, Ha ca-
MOM jiesie paBeH 727 379 968, mosTomy, Kora Bl Jenute ero Ha 100 000, Bl IOayda-
ere -727 smecto 100 000.

Bel MOXKETE pEHINTh IPOOIEMY IEPEIONHEHUA IPOMEKYTOUHBIX PE3YIBTATOB TAK JKC,
KaK U B CJIY4a€ [EJTOYUCIEHHOT'O IIEPENIOTHEHUA: U3MEHUB THII HA JUIMHHOE 11€JI0€ WU
YHCAO C TJIABAIONIEH 3aMSITOM.

12.3. Yucna c nnaBaroLlien 3anaTon

I'maBHAg OCOOEHHOCTD NPUMEHEHUS YUCEII C TUIABAIOIIEH 3aIIATONH B TOM, YTO
MHOI'ME JPOOHBIC JECATUYHBIC YUC/Id HE MOIYT OBITh TOYHO IIPEJCTABICHBI
C IIOMOUIBIO HYJIEH U €JUHUL, UCIOJb3YEMBIX B HU(MPOBOM KOMIIBIOTEPE.
B 6ECKOHEUYHBIX JCCATUYHBIX JPOOAX, TAKUX KaK 1/3 mun 1/7, O6BIYHO COXPAHAETCS
TOJIBKO 7 i 15 nudp nocie 3angrou. B moett Bepcun Microsoft Visual Basic 32-6ur-
HOE IIPE/ICTaBIEHME IpOOH 1/3 B BU/IE YUCIIA C IJ1ABAIONIEH 3ansaTON paBHO 0,33333330.
To ecTh TOYHOCTH OrpaHudeHa 7 udpamu. Takasg TOYHOCTD JJOCTATOYHA /I OOJIBITHH-
CTBA CJIY44€B, HO BCE K€ CIIOCOOHA MHOILA BBOAUTD B 3a0JIyK/CHUE.

B

e N

BOT HECKOJIIBKO PEKOMEHAIINI IO UCIOJb30BAHUIO YHCE C TUIABAIONIECH 3aTISITOM.

H30ezaiime cnoxiceHusn U bIUUMAHUA CAUUKOM PASHBIX NO
epxawye anroputmbl pewe-  Pa3mepy uwucen s 32-OUTHOM NEPEMECHHOMN C IIABAIOICH
aTux npo6rem, cm. B mogpas-  3arsAToi cymma 1 000 000,00 + 0,1, BeposATHO, Oy/IET paBHA
e «[lononHuTentHbie pecyp- 1 000 000,00, TaK KaK B 32 OGUTAX HEJOCTATOYHO 3HAYMMBIX
EERELE T 1udp, YTO6HI OXBATUTH UHTEPBAT Mexkay 1 000 000 u 0,1. AHa-
soruyHo 5 000 000,02 — 5000 000,01, BeposaTHO, pasHO 0,0.

Pemenue? Ecnu Bam HYXHO CKJIAJbIBATH HACTOJIBKO PA3HBIC IO BCJIWMYHWHE YMUCId, CHA-
qajia OTCOpTI/IpyfITC HX, a 3aTEM CKJIaﬂbIBQ.I;ITC, HA4YMHAsA C CAMbBIX MAJIEHbKUX 3HAYEHUM.
AHZIIOI‘I/ILIHO, €CJIM BaM HAJOO CHIOXUTH OECKOHEYHBIN pan 3Ha‘~ICHI/IIZ, HAYHUTC C HAH-
MCHBIICTO YJICHA, T. €. CyMMI/IpYI;ITC YJICHbI B O6p2THOM TIOpPAIKE. DTO HE pemuT 1mpo-
OJIEMBI OKPYIJICHHS, HO MUHHUMU3UPYCT UX. Muorue ATOPUTMHUYCCKUC KHUTHU TIPE/IIa-
TraloT PCMICHUA /I TAKUX CIIy4acCB.

H306ezaiime cpasnenuii na pagencmeo Yvciia C IUIaBAIONIEH
3aIATOM, KOTOPBIE JJOJKHBI OBITh PABHBI, HA CAMOM JI€JIE PAB-
HBI HE BCerja. [aBHasg npodnemMa B TOM, 4TO /IBA PA3HBIX CIO-
€co64a IMOJNIYyYUTb OJHO MU TO K€ YMCJIO HE BCEIJa IPUBOJAT K
OAMHAKOBOMY peayibraty. Tak, ecnu 10 paz cnoxurs 0,1, To 1,0 mosy4aercs TOAbKO B
peakux ciaydaax. Caeayomuil IpuMep COAEPKUAT JIBE NIEPEMEHHBIX (nominal u sum),
KOTOPBIE JOJDKHBI ObITh PABHBI, HO 3TO HE TaK.

AHOHUM

Mpumep HenpaBubHOIO CPaBHEHUS YACEN C NNaBatoLen TOYKoM (Java)
[lepemeHHas nominal — 64-6UTHOE BELLECTBEHHOE 4MCIO.

double nominal = 1.0;
double sum = 0.0;
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for (int 1 = 0; 1 < 10; i++ ) {
I;sum Bblyucnserca kak 10*0,1. OHa gomkHa 6biTb pasHa 1,0.

sum += 0.1;

}
I;Sneca HenpaenibHOE CPaBHEHME.

if ( nominal == sum ) {
System.out.println( “Numbers are the same.” );

}
else {

System.out.println( “Numbers are different.” );
}

Kax BBI, HABCPHOC, AOTaJAJINCh, IPOT'PAMMaA BBIBOJUT:

Numbers are different.

BBIBO/I KQK/JOTO 3HAYEHUA SU/ B ITUKIE fOr BBIIVIAAT TAK:

0.1

0.2
0.30000000000000004
0.4

0.5

0.6

0.7
0.7999999999999999
0.8999999999999999
0.9999999999999999

Takum 06pa3om, XOpoIIei uaeeit 6y1eT HAUTU AJIBTEPHATHUBY OIIEPAIIMU CPABHEHUS HA
PAaBEHCTBO YIS YUCE] C IJIABAIONIEH 3anATON. OfuH 3(PPEKTUBHBINA MTO/IX0]] COCTOUT B
TOM, YTOOBI ONPEAEIUTh NPUEMIEMBINT UHTEPBAT TOYHOCTH, 4 34TEM UCIOJIb30BATH
JIOTUYECKHE (PYHKIIUU JIISL BBIICHEHUS, JOCTATOYHO X OJM3KHU CPABHUBAEMbIC 3HAYE-
Hus. g 3T0ro 06pMHO nuueTcss PyHKuus Equals(), KOTOpas BO3BPALIAET [rue, €ClU
3HAYCHU [IONAAAIOT B 3TOT UHTEPBAIL, U false — B IPOTUBHOM Ciydae. Ha A3bIKe Java
TaKass (PYHKIMS MOKET BBIIVIANETD TAK:

Mpumep MeToAa ANA cpaBHEHMA YnCen ¢ NnasaroLyeii 3anaToii (Java)

final double ACCEPTABLE_DELTA = 0.00001;
boolean Equals( double Terml1, double Term2 ) {
if ( Math.abs( Term1 - Term2 ) < ACCEPTABLE_DELTA ) {

MepekpecTHan cebinka ATOT npu-
Mep — [10Ka3aTeNbCTBO TOro, YT0
13 KaX[0ro npasumna ectb UCKMH0-

return true; YeHuns. MepeMeHHble 3AeCh COAEp-
} Xar undpsl B umeHax. Mpasuno
else { NPOTUB MCMNONb30BAHUA LGP B

return false; MIMEHaxX MepemMeHHbIX CM. B pas-
} nene 11.7.
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Ecnu Koy B IpUMEPE «HENPABUIBHOTO CPABHEHMS YHCEI C IMJIABAIONICH 3aMsATON» 13-
MCHUTD TAK, YTOOBI JI/II CPABHECHUS UCIIOAB30BAJICSI 3TOT METOJ, HOBOC BBIPAKECHUE
MIOTYYUT CIEYVIOMIUI B

if ( Equals( Nominal, Sum ) )

[Tpu 3amyCKe TECTa IPOrpAMMa BBIBEAET COOOIIEHUE:

Numbers are the same.

B 3aBUCUMOCTH OT TPEOOBAHUI BALIETO IIPUIOKEHUS UCIIOIb30BAHUE KECTKO 3aKOAUPO-
BaHHOTO 3HaueHus1 ACCEPTABLE DELTA MOXET ObITb HEJOIIyCTUMO. BO3MOXHO, IpujeT-
cs1 BrauciaTe ACCEPTABLE DELTA Ha OCHOBAHHUU Pa3MEPA /IBYX CPABHUBACMBIX YHUCEIL

IIpeoynpexncoaiime owubru okpyanenua I1po6raeMpl C OMNUOKAMI OKPYITICHUS CXO-

HBL C IPOGIEMAMU CJIMIIKOM PA3HBIX 110 PA3MEPY YUCEIL Y HUX OJUHAKOBBIC IIPUYU-

HBI U [IOXOKUE METOAUKU peteHus. KpoMe Toro, fajlee IepeurncyICHbl CIIOCOOBI pelie-

HUS IPOOJIEM OKPYIJIEHU.

B II3MeHUTE TUII IIEPEMEHHOM Ha TUII C 6OJIbIIEN TOYHOCTBIO. EC/IN BbI HCIIOJIB3YETE YUCIA
C OIMHAPHOI TOYHOCTBIO, 3AMCHUTE UX YUCIAMU C JBOMHON TOYHOCTBIO U T. [,

B lcnonab3ydre JBOMYHO-ACCATUYHBIE IlepeMennble (binary

MepekpecTHas ccbinka Kak npa-
BWUNO, KOHBepTauns B Tun BCD
MUHMMANbHO BANSET Ha MPOM3BO-
QUTeNbHOCTb. Ecnn Bbl 03a604e-
Hbl NPO6NEMOi NPON3BOANUTENb-
HOCTM, CM. pa3gen 25.6.

coded decimal, BCD). BCD-uuncna 06bI9HO paboTaIOT MEIICH-
HEe U TPEOYIOT GOJIBIIE MAMITH Ui XPAHEHUS, HO IIPEOTBPA-
MAI0T MHOXKECTBO OMINOOK OKPYITIEHHA. DTO OCOOEHHO BAXKHO,
€CJIM UCIOJIb3YEMBIC TIEPEMEHHBIE IPEACTABIISIIOT COHOOT JI0IIIA-

Pbl ¥ LIEHTDHI WIKU JPYIU€ BEJIUYUHBI, KOTOPBIE JOJDKHBI TOYHO
6aIAHCUPOBATBCHL.

B l3MeHHTE TUI C IUIABAIOIICH 3AIISITOM Ha IIEJIbIC 3HAYCHMS. DTO TAKAST CAMO/ICIAbHAS
3ameHa BCD-niepeMeHHBIX. BO3MOKHO, BaM MPH/IETCS UCIIONB30BATh 64-OUTHBIC Tie-
JIBIE, UTOOBI MOJIYIUTh HYKHYIO TOYHOCTb. DTOT CIIOCOO MPEATIONATAET, YTO BbI CAMH
OyJeTe OTCIEKNUBATD JPOOHBIE YACTU YMCEN. JOMYCTUM, U3HAYATIbHO BBl BEJIH YUET
JEHEKHBIX CYMM, IIPUMEHAA YMC/IA C IUIABAIOLEI 3AILATOH, IIPU 3TOM LIEHTbI YKA3bI-
BAIUCh KAK JPOOHAS YACTh. DTO OOBIYHBIN CIIOCOO 0OPAB6OTKU JOJUIAPOB U 1IEHTOB.
Kor/za Bbl IEPEKTIOUAETECh HA LIEIBIE YUC/IA, BAM HYKHO BECTH YUET LIEHTOB C ITOMO-
LIBIO LE/BIX, 4 JOJIAPOB — C IIOMOILBIO Yrcesl, KpaTHbIX 100 nenraM. MHaue rosops,
BBl YMHOKAETE CYMMY B JJO/u1apax Ha 100 U XpaHUTE LIEHTHI B 3TOU NEPEMEHHON B
nHTepBaie or 0 10 99. Takoe pEeHIeHNUE MOKET IOKA3aThCsl A0CYPAHBIM, HO OHO 3(-
(PEKTHUBHO M C TOYKH 3PEHMUSA CKOPOCTH, U C TOYKH 3PEHMSA TOYHOCTH. Bbl MOXeTe
YIPOCTUTb 3TU MAHUIYJIALAH, CO3JaB Ki1acc DollarsAndCents, CKPBIBAIOIIUI LI€JI0€
MPEACTABIECHUE YUCEN U TIPEJOCTABIIAIONIAN HEOOXOAUMBIE UHUCIOBLIE ONMEPAIUN.

IIpogepaiime nOOOePICKY CREUUANBHBLX MUNOE OAHHBLLX 6 A3blKe U 00NOJIHUM -
HbLX Oubauomerxax HeKOTOpBIE A3BIKY, BKIIOYAA Visual Basic, mpeoCTaBAIIOT Takue
TUIBI JAHHBIX, KaK Currency, NpeJHa3HAYEHHbIE /I JAHHDIX, YYBCTBUTEIbHBIX K OIINO-
KaM OKpyIVIEHUA. EC/IN BAIl A3BIK COAEPKUT BCTPOEHHBII THIT JAHHBIX, IIPEJIOCTABIIAIO-
MUHA Takylo PYHKIHOHAIBHOCTD, HUCIIOIb3YHTE €ro!
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12.4. CMBOJbI U CTPOKU

DTOT paszaen npeaaracT HECKOJIbKO COBETOB IO MCIIOIB30OBAHUIO CTPOK. HCpBbeI oT-

HOCUTCA K CTPOKAM BO BCCX SA3BIKAX.

H36ezattme mazuueckux cumeon06 u cmpPox Marudeckre
CHUMBOJIBI — 3TO JIUTEPABbHBIE CUMBOJBI (Hanpumep, 'A"), a ma-
I'HYECKUE CTPOKU — 3ITO JUTEPAJIbHBIC CTPOKU (HAIpUMEp,
“Gigamatic Accounting Program”), KOTOpbl€ Pa36pOCAHBL 110 BCEH

MepekpecTHas ccbinka Bonpochl
CM0Nb30BAHNA MAr4ecKuX CUM-
BOJIOB 11 CTPOK aHaNOrMyHbl BO-
Npocam NPUMEHEHNA MaruyecKinx

nporpamme. EC/u Ball 361K TPOrPaAMMUPOBAHUS TIOJylepsKuBaeT  WUcen (cM. paspen 12.1).

NIPUMEHEHME MMEHOBAHHBIX KOHCTAHT, TO JIy4dlle 3a/ICUCTBYI-

Te 