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BBEAEHUWE

be3 MHQOpPMALMOHHBIX CHUCTEM YK€ HEMBICIMMA YKU3Hb COBPEMEHHOTO 4YeJIOBEKa.
NHupopmarimoHHble TEXHOIOIMH TPOYHO IPOHUKIIHM BO BCe chephl AeSITENbHOCTH JIIOIEH.
s pa3pa®OTKM M MOAJEpKaHUS B pabOTOCHOCOOHOM COCTOSHUM HMH(OPMALMOHHBIX
cucTeM TpeOyroTCs 3HaHUs 00 MX MTPOEKTUPOBAHUHU.

3HaHus B OOJIACTH NMPOEKTUPOBAHUS MH(POPMAIIMOHHBIX CHCTEM BKIIOYAIOT B Ce-
0s1 3HaHUS CUCTEMHOTO aHaJIM3a MPUKIAJAHON 00nacTu, GopMaau3aluy PEeleHHUs MpH-
KJIQJHBIX 3a7a4 ¥ npoueccoB nHpopmanroHHbix cucteM (MC), pazpabotky TpeboBaHuit
K co3fanuto u pa3BuTHio C n ee KOMIOHEHTOB, Pa3pabOTKy MIPOEKTOB aBTOMAaTU3ALNH
¥ nHGOpPMaTH3alUU NPUKIJIAAHBIX MpoleccoB U co3nanue MC B mpukiagHbIX o0nacTsx,
a TaKXKe yIpaBJIeHUE NPOEKTaMU WH(GOPMATH3ALMU NIPEIIPUATHIA U OpraHU3aLui.

JlanHoe yuyeOHOe mocoOue mpenHa3zHa4eHo Ui MOJTYyYEeHHUS OCHOBHBIX 3HAHUHU I10
MIPOEKTUPOBAHNIO UH()OPMALIMOHHBIX CUCTEM. [[JIsl yCHEIIHOr0 YCBOEHUS AUCLUILIMHbI
«IIpoexTrpoBaHre HHPOPMALMOHHBIX CHUCTEM» CTYIEHT AOJDKEH oOnanaTh 3HAHUSMU
CHCTEMHOI'0 aHaJn3a, OOIUMH CBeICHUSAMU 00 MH(OPMALIMOHHBIX TEXHOJIOIUSAX, HABbI-
KaMH IpOrpaMMHUPOBaHUS.

CornawiueHus, NMPUHATbIE B KHUTE

I[J'ISI YIy4dIICHHUA BOCIIpUATHA MaTcpuajia B I[aHHOﬁ KHUTC HCIOJB3YIOTCA NHUKTO-
I'paMMBbI U CIICOUAJIBHOC BBIJICJICHUC BaKHOM HH(bOpMaHHPI.




[NnaBa 1

ObWME CBEOEHNA OB
NHOOPMALIMOHHBIX CUCTEMAX

1.1 NoHaTHMe nHdpopmauymn

[pexxae uem roBopHUTH 00 HH(OPMALIH, HEOOXOIMMO JaTh OnpeeieH e SHTporuH [1].

[Tycte U — HeKoTOpbIH UCTOUHUK HHpOopMaLu; N — KOJIUYECTBO COOBITUI, KOTOpbIE
N
MOT'YT IIPOU30MTH; p; — BEPOSITHOCTh OCYIIECTBIICHUS i-TO COOBITUS, IPUYEM Z pi = L.
i=1

B sToM citydae, BelMYMHA SHTPOIMU PaCCUUTHIBACTCS MO Gopmyrie:

N
H(U) = —Zpi log, pi.
i=1

OCHOBHBIE CBOMCTBA HTPOIHUU:
1) DHrpomus ecTh BeJIMUMHA HeoTpuuareabHa: H > 0.
2) DHTpoOIHUs €CTh BEIMYNHA OTPAHUYCHA: lin% pilog, p; = 0.
pi—
3) DHTpomus paBHA HYJIO TOJBKO TOT/A, KOTAA OAHA U3 p; = 1, a Ipyrue BeposT-
HOCTH PaBHBI HYJIO.

4) DHTpomHs JOCTHTAaeT CBOETO MAaKCUMAJIBLHOTO 3HAYEHHS TOTIa, KOTAa BCE COOBI-
THUSL PABHOBEPOSITHBI.

5) 9HTpOHI/I$I HECKOJIbKHNX HC3aBUCHUMBbIX UCTOYHUKOB paBHAa CyMME SHTPOIIMH 3THUX
HNCTOYHUKOB.
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[IpuHSTO TOBOPUTH, UTO OAMH OOBEKT OTPAKAaeT APYIroM WM COAEP>KUT UHPOpMa-
LU0 O JIPYyI'OM OOBEKTE, €CIIM COCTOSIHME OJHOr0 OObEKTa HaXOAWUTCS B COOTBETCTBUU
C COCTOSIHUEM JIPYTOro OOBEKTa.

WNudopmarus ecTb CBONCTBO Marepuu, COCTOAIIEEe B TOM, YTO B pe3ysbTaTe B3au-
MOJICHCTBHUSI OOBEKTOB MEX]y UX COCTOSHHUSMM yCTAHABIMBAECTCS OIPEIEICHHOE COOT-
BETCTBUE. UeM CHUIIbHEE BBIPAXKEHO 3TO COOTBETCTBHE, TEM TOYHEE COCTOSHUE OJHOTIO
00beKTa OTpakaeT COCTOSHUE JPYroro oObEKTa, T.€. TeM Oojblle MHPOPMALUU OJUH
00BEKT COIEPAKUT O APYTOM.

B Hactosiee BpeMs nH(popManus paccMaTpuBaeTcs Kak (yHIaMeHTaJIbHOE CBOM-
CTBO MaTEpHH.

Curnan — MaTepHaibHBIE HOCUTEIh WHPOPMAIUH, T. €. CPEICTBO MEpeHoca HHop-
Malui B IPOCTPAHCTBE U BO BpeMeHU. ONIMH U TOT k€ 00BEKT MOKET BBICTYIaTh B POJIU
Pa3HBIX CUTHAJIOB. B KauecTBe CUrHAJIOB UCMIOJIBb3YIOTCSI HE CaMU OOBEKTBI, @ UX COCTOSTHUSL.

Coo0b11eHre — COBOKYNTHOCTb 3HAKOB MJIM MEPHUOANYECKUX CUTHAJIOB, COAEPKAIIUX
uHpopmaruto. OJHO U TOXKEe COOOIIeHUE BeIeT K pa3HOM HHTEpIpEeTalHH, T. €. K pa3HOi
nH(pOpMaIH.

Konuuecmeo ungpopmayuu [ —>smo mepa ymenvuieHusi SHmMpoOnUU
0b6vekma nocie cosepulenus HeKOMopo2o cOObIMUSL.

Ilycte Hy—3HTpONHsS 00beKTa 10 COBEPILICHHUS COOBITHSA, H| — SHTpOIHUs 00bEeKTa
MOCJIe COBEPILIEHUsI COOBITHS, TakuM obpazom Hy > Hy = [ = Hy — H;.
Ennnnna nadopmanmu — 1 out (bit — Blnery digiT).

OcCHOBHBIC MPOU3BOAHBIC CAUMHUIBI KoJMuecTBa MH(popmaruu: 1 OalTt = 8 OuUT;
1 Ko6aiit = 1024 6Gaiit; 1 Moaiit = 1024 Koaiit; 1 I'6aiir = 1024 Mo0aiit; 1 Toaiit =
= 1024 I'6aiiT.

1.2 ToHaTMEe NHPOPMALMOHHLIX CUCTEM

Cy1iecTByeT MHOKECTBO OIpEeIeHU TepMuHa «cuctemay [1, 2].
[IepBoe onpeneeHUE CUCTEMBI:




8 Maea 1. O6wme cBegeHMA 06 NHPOPMALIMOHHbIX CUCTEMAX

Hpyroe onpeaeneHue:

Cucmema —5mo cOB0KYNHOCMb 63AUMOCBAZAHHBIX DNeMEHMO8, 000-
cobneHHas om cpedbl U 83aUMO0elicmB8YIouds C Hell KaK eOuHoe yeloe.

Cucmema — 5mo KoHeuHoe MHOHICECME0 (DYHKYUOHANLHBIX dNeMEHMO8
U OMHOULEHUTI MeXCOy HUMU, 8blOensemMoe U3 cpedbl 8 COOMBEEmcmeuu
C onpeoeneHHol Yelvlo 8 PAMKAX ONPedeeHHO20 8PeMEHHO20 UHMEPBAd.

Dnemenm cucmemul — HeKOMOPbIll 00beKM, 001A0AOWULL PAOOM 8AIC-
HbIX C8OUCMS U Pedalu3yiouull 8 cucmeme onpeodesieHHblll 3aKOH QyHK-
YUOHUPOBAHUSA, NpUYeM BHYMPEHHAS CIMPYKMYpa 0AHHO20 00beKma He
paccmampusaemcs.

Iloocucmema — >mo omuoCUMENbHO HE3A6UCUMASL YACHb CUCTEMDbL,
Komopas obnadaem 6cemu C8OUCMBAMU CUCTEeMbl U, 68 HACMHOCMIL,
umeem 8010 nooyeib, HaA OOCMUdICEHUe KOMOPOU 3ma NOOCUCmema
U OpuUeHmupo8ana.

Ecnu oice wacmu cucmemsl He 001a0aom Ce0UCMBAMU CUCTIEMbI,
a npedcmasisitom coool nPocmo CO80KYNHOCMU OOHOPOOHBIX dlleMeH-
moe, mo makue Yacmu NPUHIMoO HA3bl6amMs KOMHOHEHMAMU.

ITon cBOWMCTBOM MOHUMAIOT CTOPOHY O0BEKTa, 00YCIABIMBAIOILYIO €r0 OTJIMYHE OT
JPYTUX 0OBEKTOB MIJIM CXOJCTBO C HUMU U YNPABIISIIOIIYIOCS IIPU B3aUMOJICHCTBUHM C IpY-
I'MMHU 00BEKTaMHU.

ITox ympaBneHueM B camMoM o0mieM Buje OyaeM MOHMMaTh mpoiecc (hopMHpOBa-
HUS 1IeJICHAIIPABICHHOTO MOBEACHUS CUCTEMBI TOCPEICTBOM MH(POPMAIIMOHHBIX BO3/ICH-
CTBUM, BBIPA0ATHIBAEMBIX YEIIOBEKOM WJIH YCTPOUCTBOM [2].

Cucrema ¢ ynpaBlIeHHEM BKJIIOYAET TPU HNOACUCTEMBI: yrpasistolyto cucremy (YC),
oobekT ynpasineHus (OY) u cucremy cpsazu (CC). Yhpapinsiomas cucTeMa M cucTeMa
cBs13u 00pa3zytor cuctemy ympasieHus (CY). OCHOBHBIM 3JIEMEHTOM OpraHU3allMOHHO-
TEXHUYECKON CUCTEMBI YIIpaBJICHUS ABISAETCS JULO, NpuHUMarolee pemenue (JIIIP).

OcHoBHbIME TpynnaMu GyHKuui CY sBustores [2]:

1) ®OyHKIMM DPUHATHA pelIeHUH. DTH (QYHKLIUHN BBIPAXKAIOTCA B CO3AAHUU HOBOU
uH(pOpMAIMH B XOJI€ aHAJIN3a, TNIAHUPOBAHUS U ONIEPAaTUBHOIO YIIpaBJIEHUS. DTO
CBsI3aHO C mpeobpazoBanneM uHbopManuu o coctossHur OY U BHEIIHEH CPeJbl
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B YHPABJIAIONIYI0 UH()OPMALIMIO MPU PELIEHUU 3a/lad U BHIIOJIHEHUH aHAJIUTU-
YyecKux pacueros, npoBoauMbix JIIIP mpu nopoxaenuu u BeIOOpe aabTepHATHUB.
Ota rpynna (QyHKUMH sBISETCS IIABHOW, TOCKOJIbKY 00€CIeYMBAET BHIPAOOTKY
MH(QOPMAIIMOHHBIX BO3JIEHCTBUI O yAEp)KaHUIO B CYLIECTBYIOIIEM MOJIOKEHUH
WJIM IIPYU [IEPEBOJIE CUCTEMBI B HOBOE COCTOSIHUE.

2) @ynkuuu o6pabotku nHpopmanuu. OHU OXBAaTHIBAIOT yYE€T, KOHTPOJb, XpaHe-
HHE, MOHUCK, 0TOOpakeHHe, KOMpoBaHUEe MH(pOpMaUU. DTa Tpynna (QyHKIHUHA
1o o6paboTke nHPOpMAIMK HE U3MEHSET CMBICI caMoil MH(opManuu (pyTHH-
HbIe (PYHKIIUHN).

3) ®ynkuum oOMeHa uHpopMalMend. ITa rpymnmna QyHKIHI CBI3aHa C T0BEICHUEM
BbIpaboTanHbiX Bo3aeicTeuil JI[IP no OV.

COBOKYMHOCTH CpelCTB MH(DOPMAIIMOHHON TEXHUKH U JIOACH, 00bEeIMHEHHBIX IS
JOCTHKEHUSI ONPEIENIEHHBIX 11eJIel, B TOM YMCJIe U AJIs YIpaBieHus, oopasyeT nHpop-
MallMOHHYIO CUCTEMY.

Hugopmayuonnasa cucmema (UC) —smo opeanHuzayuoHHo-mexHuve-
CKas cucmema, UCnonb3youas UHGOpMayuoHHble MexHoNI02UU 8 Yesx
00yueHus, UHDOPMAYUOHHO-AHATUMUYECKO20 obecneyeHus uenogeye-
CKOUL OestmebHOCmU U npoyeccos ynpasienus [2].

1.3 Nctopus pasBuTus MHPOPMaUNOHHLIX CUCTEM

Jloxomnviomeprnas snoxa (10 50-X TT. ABaaIIaTOrO Beka). /[0 MOsSBICHUS KOMIIBIOTE-
pos UC mpencraisiin coO0W pa3nyHble apXHUBbI, KAPTOTEKU M OyXraiaTepcKue KHUTH.
Ha xaprouke nHpopMaius XxpaHuiaach B YIOPSIOYEHHOM BHJIE, TaK e CTPOTO MOAIEp-
KUBAJIACh CTPYKTYPUPOBAHHASI CHCTEMA 3aKJIAJIOK U KaTaJIoroB JUIsl OOJIETYCHUs TIOUCKA
uHpopmanu. B Oonpmmx MHQOPMALMOHHBIX apXUBaxX MOUCK 3aHUMaJl MHOTO BpeMme-
HH, a JUId MOAJIEp>KaHUSl CTPOrOl HepapXUYeCKol CUCTEMBbl TPEOOBAIUCH 3HAUNUTEIIbHbBIE
yeunus [3].

Tlosenenue nepsvix komnvromepos (50-e m 60-e rT. nBamnaToro Beka). I[losBieHue
MEPBbIX KOMIIBIOTEPOB HE OKa3aj0 3HauuTeabHOro BiusHUs Ha mup MC, Tak kak mep-
BbIE KOMIIBIOTEPHl B OCHOBHOM 3aHUMAJIHMCh BBIYUCIICHHSIMU U HMCIOJIB30BAIUCH Tpe-
MMYILECTBEHHO B BOEHHBIX LIENAX. TeM He MeHee y Jofed MOsSBUIAcCh BO3MOXKHOCTh
B 2Q(eKTUBHON aBTOMATHU3UPOBAHHOU 00pabOoTKe HH(POPMAIIUH.

Ilepsvie xommepueckue UC (70-e rT. qaamnaroro Beka). [lo Mepe pa3BUTHS BbIUKC-
JUTENBHOW TEXHUKH B 3TO BpeMsl CTAJIM MOSABIAThCS nepBble komMepueckue MC. Onu
MPUHAJICKATU KPYIHBIM KOPIOPALUSIM U ObUIA JIOBOJIBHO MAaJIOUUCICHHBI. JTO OBLIO
CBSI3aHO KaK C BHYUIMTEIbHOW CTOMMOCTBIO BBIUMCIUTEIBHON TEXHUKHU, TaK U CTOMMO-
cteto coznanus camoit C. Tunmunas IC toro Bpemenu padorana Ha Oonbmoil DBM,
K KOTOPOM MOACOEIUHSIUCH MHOKECTBO TEPMUHAJIOB BBOJA JaHHBIX. C TepMUHAJIOB MO-
CBUTAJIH 3aIpOoChl Ha HH(GOPMALIMIO U TOJIyYaId OTBET Ha CBOM 3anpockl. bonbmias 9BM
oOpabaTpiBana 3ampockl MaKeTaMH, M MOJIb30BATEISAM MPUXOAUIOCH OXKHUIATh, TTOKA HE
OyneT chopMHpOBaH TOJMHBIN MakeT ajisi 00paboTku. MHpopMalus BBOIUIACH U BBIBO-
JIIach B BUJIE TEKCTOBOM CTPOKH, YTO OBLIO HEYJOOHO /JIsi €€ BOCIIPHUSTHS.



10 Maea 1. O6wme cBegeHMA 06 NHPOPMALIMOHHbIX CUCTEMAX

Wudpopmanus neHTpain30BaHHO XpaHuiach B 00ib110it ODBM B Bujie 6a3bl JaHHBIX.
Kaxnas UC TpeboBana HamucaHusi CHEIUATIU3UPOBAHHOTO MPOTPAMMHOTO obOecreue-
HUS U CONEp)KaHUs IITaTa BBICOKOKBAIM(UIMPOBAHHBIX CIEHIUATMCTOB I ee 00CIiy-
xwuBaHus. [lepseie UC Hanwmm cBoe mpuMeHeHue B 0aHKOBCKOH cdepe, Ha OUpxkax U B
KPYITHBIX aBUAKOMITaHUsAX. HecMOTpsi Ha OTPOMHYIO CTOMMOCTH U HEYTOOCTBO HCIIOJb-
3oBanusi, UC npokazanu 3(h(peKTUBHOCTH CBOCTO MPUMEHEHUSI.

Tosenenue nepconanvuvix IBM (¢ Hauama 80-x TT. ABaanaroro Beka). Kak Obuto
yKe cka3aHo, nepBble IC 00cay’uBajiu UHTEPECHl KPYIHBIX KOPHOpaLuuii, npuyeM 00-
LIEKOPIIOPATUBHBIE MHTEPECH! WM MHTEPECHI PYKOBOACTBA. J1Ji1 KOHEYHOTO MOJIb30BaTe-
751 (0COOEHHO C YBEIIMYEHUEM KOJIMYECTBA IMOAKIIOUCHHBIX TepMUHaAIOB) padora ¢ MC
Obula HeynoOHOW M He MOMoraja pellaTh 4acTh €ro 3ajad, BHIOMBABLIMXCA U3 0O0lie-
KOPHOpPaTHBHBIX 11a0J0HOB. [To3ToMy B Hayane 80-X rofoB MOSBISAIOTCS U OBICTPO Ha-
OMparoT MOMYJISAPHOCTh NepcoHanbHble OBM. OHu cTOAT ropasno aemesne OObIION
OBM wu pabotatoT co cTtaHaapTHbIM nporpammubiM obecrieuenueM (I10). B nabop Ta-
koro I1O BXOnWIM TEKCTOBBIA pPelaKkTop, 3JIEKTPOHHBIE TAOIUIIBI U MepcoHalbHas Oa3a
JAHHBIX, KOTOPYIO BJIaJieiell MOI HACTPOUTh MO CBOU HYxAbl. DT OBM Mormu cebe
MO3BOJIUTH YK€ 3HAYUTEJIBHO OOJIBIIUI KPYT MOKyHarene, 4To B JalbHEHIIeM IpUBEIIO
K MX CTPEMUTEIBHOMY Pa3BUTHIO. DTOT MEPUOJ MOXHO Ha3BaTh MEPHOAOM IOIYJISPU-
3alllM aBTOMAaTU3UPOBAaHHON 00pabOTKM MHPOPMALIUY, U BPEMEHEM, KOTIJIa KOMIIBIOTEPbI
MOSIBUJINCH MPAKTUYECKH B KaXXJI0M oduce.

JlokanvHvle cemu (co BTopoi moioBuHbI 80-X IT. 1BaanaToro Beka). Korma kommeo-
TEpbl MOSBUINCH Ha KaXJ0M paboueM MecTe, OCTpO BCTasla mpobiema oOMeHa 3JieK-
TPOHHOU MH(OpMaIEll MEXIy COTpYyIHUKAMU OIHON opraHu3anuu. PemieHueM 3Toid
MpoOJIeMBl CTaN0 OObEAMHEHHE KOMIBIOTEPOB OAHON OpPraHU3allid B JIOKAJIBHYIO BBI-
YUCIUTENbHYIO ceTh. CeTh MO3BONWIA COTPYIHHKAM OOMEHHMBATbCA WHGOpMAIed He
BCTaBasi ¢ pabouero MecTa U COBMECTHO MCIOJIB30BaTh BHEIIHEe obopynoBanue. [lanb-
HEHIIMM pPa3BUTHEM JIOKAJIbHBIX CETEM CTaJli JIOKAJIbHbIE CETH C BBIJECICHHBIM CEepBe-
POM — OTZIEIbHBIM KOMITBIOTEPOM, MPEAOCTABISIONINM KaKoH-JI100 pecypc, B TOM 4HCIIe
U MHQOPMALINIO, JUIS BCEX YYACTHHUKOB CEeTHU. Takue KOMIIBIOTEPHI YK€ HE HCIOb30-
BaJIMCh JJIsi OOBIUHBIX IEJEH, OHH IETUKOM CHEIHAIN3UPOBAIMCH HA MPEIOCTABICHUN
pECYpCOB AJIi COBMECTHOTO MCIIOJIb30BAaHUS.

Pacnpeodenennvie MC. Pa3BuTre JTOKaJIBHBIX CETCH C BBIICICHHBIM CEPBEPOM IpPH-
BEJIO K MOJEIM — OJUH MOIIHBIM CEPBEP M HECKOJIBKO KOMIIBIOTEPOB-KIMEHTOB. YBe-
JMYEHUE KOJIMYECTBA KOMIIbIOTEPOB-KIIMEHTOB HEU30E€KHO BEJIO K YBEIMYEHHUIO Bpe-
MEHHU OXHJIaHUS JIOCTyNla K COBMECTHOMY pPECypcy M KOHQIMKTaM JOCTyNa MEXIy
KOMITbIOTEpaMH-KIIMeHTaMH. PemeHnem aaHHoil npobiemsl ctano pacnpeaeneHue VC.
JlanHOE pacmpelienieHre O3Hayalo pas[elieHHue 3aJadyd CepBEpPHOro OOCIIY)KMBaHUS Ha
YaCcTU MEXJly UepapXHUECKON IPyIMIOi CepBEPOB, T. €. CEpBEp HMKHETO YPOBHS 00CiTy-
JKUBAET HECKOJIBKO OOBIUHBIX KOMIIBIOTEPOB, CEPBEPA HUIKHETO YPOBHSI OOCIIY)KMBAIOT-
csl cepBepoM 0Oojiee BBICOKOTO YPOBHA U T.J. Takum o0pa3om, OAMH cepBep Moijaep-
KUBAeT HEOOJbIIOE KOIUYECTBO KIMEHTOB, JJI1 0OCITYKHBaHUS KOTOPBIX HE TpelyeTcs
OrpoMHasi MOIIHOCTh. [Ipy yBemUYeHUN KOJIMYECTBA KOMIBIOTEPOB-KIHMEHTOB J100aBIs-
€TCs €Ille OUH CEpBEp Ha COOTBETCTBYIOLIUN YPOBEHb, U HAarpy3Ka Ha KaX<IblH OTAEIIb-
HBIA cepBep 3TOro ypoBHA He yBenuuuBaercs. [logoOnas opranmzamus MC mo3BossieT
3HAYUTENBHO YIACUIEBJIATh UX CTOMMOCTh M CPAaBHMUTEIBHO IIPOCTO HApPAIMBATH MOIII-
HOCTb CUCTEMBI.
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Inobanuzayus MC. K KOHIy BTOpOro ThicsSueneTHs: chopMupoOBaiach TEHICHIMUS
100anu3ai HHPOPMAITMOHHBIX MPOIECCOB. JTOMY CHOCOOCTBOBAJIO IIMPOKOE pac-
npoctpaHeHue miobdansHoi cetu Internet. Ilponeccsl mobanuzanuu od6MeHa uHpopma-
[Mel yBEJIMYMBAIOT HHTEHCUBHOCTD, ONEPAaTUBHOCTh MH(POPMAIIMOHHOTO 0OMeHa, obec-
MEYUBAIOT MOOMIIBHOCTH COTPYIHUKOB OpraHU3allly, MO3BOJISISL paboTaTh B 1000 BpeMs
CYTOK ¢ JIt000r0 pacctosiuus oT opuca. OcHOBHBIMH HamnpasieHusmu pa3sutus MC cra-
U pa3paboTka equHOro crocoba oObeauHeHusT HHPOpMAIUU pa3HbIX (GOPMATOB U CO-
BEPLICHCTBOBAHUE CHCTEM 3allMThl HH()OPMALMK OT HECAHKIIMOHUPOBAHHOI'O J0CTYyIA.

1.4 XapakTepuUCTnkmu coBpeMEHHbIX MHPOPMaLMOHHbIX
cucrtem

Komnnexcnvuii nooxood. Cospemennsie C XapakTepu3yroTcsi MOHATHEM KOMILJIEKC-
HOCTH. DTO NOApPa3yMeBAaeT IIEJIOCTHBIM IMOAXOA K aBTOMATH3aLMU TEXHOJIOTMYECKUX
mpoueccoB B opranu3auuu. Ecnu panblie B kaxaoM otaesne Obiia cBos MaseHnbkas 1C,
TO ceiyac Bcsi opranu3anus padoraer B equHoit MIC. Takoe moctpoenue MC no3Bosser
UCTIOJIH30BaTh UH(POPMAIIHIO OHOTO OT/eNa B paboTe Ipyrux moapasiesieHuil, nonyJarhb
CBOJHYIO MH(OPMAIUIO TI0 BCE OpraHU3alliu U MOBBIIIATH CKOPOCTh HHPOPMAITMOHHBIX
IIOTOKOB BHYTPH OpraHusanuu [3].

Onepamugrnocmyb. B COBpeMEHHBIX YCIOBHIX OUY€Hb BKHBIM IapaMeTpoM B pabore
OpTaHU3aIMH CTAHOBHUTCS CKOPOCTh 00pabOTKM M TOCTYMHOCTHh MHpopMarmu. [loaTromy
coBpeMeHHble UC npoekTupyroTcss TakuM 00pa3oM, YTOObI MOJIb30BATENN MOIJIU MOJY-
4yaTh MaKCUMYM HH(OpMaIuy, TOCTYITHOM Ha TeKymui MoMeHT. Ocoboe BHUMaHueE yie-
JsieTCsl OMepaTUBHOCTH MH(OPMALIUU, TO €CTh MpoIleccaM IMOyUYeHHUsI CaMON «CBEXeiD»
uHpOpMaIHH, TaK KaK OT 3TOT0 BO MHOTOM 3aBUCHT 3(p(PEeKTUBHOCTh MPUHIUMAEMBIX pe-
HIEHUM (HarpuMep, B CUCTEMax 3JEKTPOHHOW TOPTOBJIM, B HABUTAllMOHHBIX CHUCTEMax
U T.]1.).

Tubxocmy. CoBpeMEHHbBIE OPTaHU3AIMH BBIHYKICHBI pab0TaTh B OCTOSHHO M3Me-
HSIOLIUXCS YCIIOBUSAX, TPEOYIOUINX U3MEHEHUH B CTPYKTypEe OpraHU3alui WIM METOax
ee pabotsl. [loaTomy BaxkubiM mapamerpom UC siBisieTcst ee THOKOCTB, T. €. CHOCOOHOCTH
OBICTPO MEHSTHh KOH(MUTypanuio win GyHKIIMOHANBHBIA HaOop. Hambonee pacnpoctpa-
HEHHBIMHU CTIOCO0aMHU pean3aliil 3TOr0 MPUHIIUMA SBISIOTCS MOIYIbHOCTH CHCTEMBI
(pu HEOOXOMMMOCTH Pa3NUYHbIe (YHKIMOHAIBHBIE MOIYTH MOTYT OTKIIOYATHCS WU
HOJKJIIOYAThCsl K CUCTEME) U CUCTEMa HAacTPOEK (T. €. 3aJI0KeHa BO3MOXHOCTb KOPPEK-
MU OCHOBHBIX MMapaMETPOB).

Pacnpeoenennas UC. Pactipenenennas C nogpazymeBaeT MHOIOYpPOBHEBYIO CTPYK-
TYpy U HaJIM4ue Uepapxuu cepBepos (cM. pazzaen 1.3).

Bzaumocssnzv ¢ Opyeumu UC. CoBpeMeHHasi opranuzanus paboTaer B yCIIOBUSIX TEC-
HOTO B3aMMOJICHCTBUS U HHTEHCUBHOTO MH(OPMAIIMOHHOTO OOMEHA C APYTUMH OpraHU-
3alUsAMH, TIO3TOMY Ba)KHOE 3HAYEHHE HMMeeT crocoOHocTh «Hawei» MC B3aumonei-
ctBoBath ¢ UC apyrux opranuzanuii. B coBpemennbix MC nomkHa ObITH MpemRycMOT-
peHa XoTsi ObI BO3MOXKHOCTh UMIIOPTHPOBATH U SKCIIOPTUPOBATh MACCHUBBI JJAHHBIX B 00-
HIETIPUHSATHIX (hopMaTax oOMeHa NaHHBIMU (TEKCTOBBIC (ailfibl WM AJIEKTPOHHEIE Tab-
auipl). Taxke HEOOX0nMMa BO3MOXKHOCTh B3aUMOZEHCTBUSI CUCTEMBI C JAPYTUMH IPO-
IrpaMMHBIMH TTaKeTaMH B paMKaxX OAHON OpraHHU3aIiH.
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Hocmynnocme ungopmayuu usene. B mocnenaHee BpeMsl 3HAUUTENIBHO YBEIMYU-
Jach CTENEeHb WH(OPMAIIMOHHON OTKPBITOCTH OPTaHM3AIMi NIl BHEIIHUX MOTpPEOHTE-
aeit (mapTHepoB, kiueHToB). CoBpemenHass C momkHa UMETh MEXaHU3MBbI ITyOIUKaIIuU
CBOMX NaHHBIX B VHTepHeTe UIsl BHENIHUX MOJb30Bareneil (mpaic-TucThl, MepedeHb
yciyr, o0bsiBieHus1). EcTrecTBeHHO, HE BCe JIaHHBIE OpraHU3alMs AesiaeT OOIIe0CTYTI-
HBIMU, TIO3TOMY OoJbIlIoe BHUMaHUE yaensercs 3amute UC oT HeCaHKIIMOHUPOBAHHOTO
JIOCTYTIa ¥ TIPaBUJILHOW OpraHU3allMd YPOBHEH NOCTyna K WH(OPMAIIUH.

1.5 OOLwas cTpykTypa n coctaB MHGOOPMaLUOHHOW
CUCTEMBI

OpraHu3alMoOHHYI0 CTPYKTYpY JII000ro MpelnpUsiTHs YCJIOBHO MOXHO pa3ieiuTh
Ha TPHU YacCTU: PYKOBOACTBO I'OJIOBHOI'O OTAEICHMSI, AaHAIUTUYECKUI OTAEN U TEPPUTO-
puasbHbIE OTAENEHUs. B roloBHOM OTAeneHUM HaxoauTces cepBep 0asbl gaHHbIX (BJI),
KyJa cTekaeTcsi nH(popMaIus U3 BCEX TEPPUTOPUAIBHBIX OTAEICHUH. AHAINTUYECKUI
oTzen paboTaeT cO CBOMM, OTAEIbHBIM CEPBEPOM, Ha KOTOPOM BBINOJHSIOTCS 3aJadu
9TOro otAeina. Takas CTpyKTypa MO3BOJIUT Pa3rpy3UTh OCHOBHOW CEPBEP OT TPYLOEMKUX
3aJa4 aHAJMTUYECKOro oThesa. Pe3ynprarel paboThl aHAJIUTUYECKOTO OT/eNa MoMella-
I0TCS1 OOpaTHO Ha CepBep NAHHBIX, I7I€ UX MOXET YBHJETh PYKOBOJCTBO HPEANIPHSITHS.
Cepsep 0a3bl TaHHBIX BeJeT HH()OPMAIIMOHHBIN OOMEH ¢ CepBEpaMH TEPPUTOPHATBLHBIX
oraenenuil. Ha pabounx mecTtax cnenuanbHOE MporpaMMHOE obecriedeHne GopMupyet
3aIpOChI K CEpBEPY MPHUIIOKEHU U NIPEICTABIIAET PE3YIbTaThl, OIy4eHHbIE OT cepBepa b/I.

NC coctout u3 Tpex OCHOBHBIX CJIOEB: CJIOW JaHHBIX, CION NMPHIOKEHUN U CIIOH
uHTepdeiica. Cioll TaHHBIX oOecreunBaeT XpaHEHHE JaHHbIX M Iepeady JaHHbIX I10
3ampocam cios npuiokeHui. Ciaoi npuilokeHui oTBedaeT 3a 00paboTKy naHHBIX. OH
B3aMMO/ICHCTBYET CO CIIOEM JIaHHBIX U ci0eM untepdeiica. Crnoit unrepdeiica odbecrnedu-
BaeT paboTy monp3oBareneil ¢ rpagpuueckuMu popmMaMu s GOPMUPOBAHHS 3alIPOCOB
1 KOMaH/{ CJIO0 NPUJIOKEHUN U TPEACTABICHUS MOJyUYEHHBIX PE3YJIbTATOB.

Kaxnp1ii coit TpeOyeT pa3IMyHOro YpoBHS XapaKTepUCTUK KoMIibioTepa. st cios
JTAaHHBIX HEOOXOIMM MOILHBIM KOMIBIOTEP C ONTHMHU3MPOBAHHON MOACHCTEMOI pado-
Thl C JKECTKHM JTUCKOM (IIOCKOJIbKY B OCHOBHOM €ro pa0oTa —3amuch U YTEHUE JaH-
HBIX) U CKOPOCTHBIM CETEBBIM aJaNTEPOM Il OBICTPON Mepeaadn JaHHBIX Mo ceTh. [l
YCKOpEHMsI onepalnyii BBO/Ia-BbIBOJJa PEKOMEH/IyeTCsl TaK)Ke MOBBIIIEHHBIN 00beM orle-
paTUBHON MaMATH. JlOMOJHUTENBHO TpeOyeTcs yCTPOHCTBO PE3EpPBHOIO KOMHMPOBAHUS
JUISL COXPAHEHUsI PE3EPBHBIX KOIUM JaHHBIX.

Croit npunoxeHuit TpedyeT KOMIIBIOTEPOB ¢ MOIIHBIM IPOLIECCOPOM M pacIIMpeH-
HOW ONepaTHBHON MaMATHIO, TaK KaK 3TOro TpedyeT paboTa ¢ npuiokeHusMu. Paboune
MecTa He TpeOyHOT MOIIHBIX KOMIIBIOTEPOB, JUIsI HUX JIOCTaTOYHO KOHQUIYypalHuu co
CTaHJAPTHBIMM XapaKTepUCTHKaMU. M3 NONMOIHUTENBHOTO 000PYAOBaHUs B 3TOM CIIO€
qalie BCEro MCIOJIb3yEeTCsl IPUHTED.

1.6 Knaccudpukauns nHpopmMaunmoHHbIX CUCTEM

B nacrosiuii MomeHT Bee cymectByrone MC MOXHO pa3fenuTh Ha YeThIpe Kilac-
ca: xkopnoparusHble MIC, cucTeMsbl ONEpaTUBHOIO YIIPABJICHUS U y4eTa, aHAIUTHYECKUE
NC, cnpaBoyHbIe IPABOBBIE CUCTEMBI |3, 4].
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Kopnopamuenvie UC (KHC). KUC o6ecnieunBaroT HHTETPUPOBAHHOE pPEIICHUE 3a-
Jad yIpaBJiCHUs TPEANPHUITHEM KaK MO0 BEPTHKAIM (OT MEpPBHYHONW WHQPOPMAIUH 10
MOJICP>KKU TPUHSATHUSL PELICHUI BBICIIUM PYKOBOJICTBOM), TaK M MO TOPU30HTANHU (BCE
HampaBJICHUS ACATEIbHOCTH U TeXHONornueckue onepanun). Becs ciekrp KMC MoxHO
pa3enuTh Ha TPH TPYIIEI 10 CTENIEHU MHTErPAIllui: KpyIHbIE, cpenHue u Manbie. OHU
OTIIMYAIOTCS 110 HAOOPY (PyHKIMIA, CTOMMOCTH U CIIO)KHOCTH BHE/IPECHUSI.

Kpynubsie KMC yame Bcero He siisitoTcst roToBbiMH MIC. OHM npeacTaBisioT co0oit
COBOKYIHOCTb IPOrPaMMHBIX MOAYJIEH 1 0a3 TaHHBIX, a TAK)KE TEXHOJIOTHH UX HACTPOM-
KU U IPUMEHEHHUS. DTU CUCTEMBI CO3/Ial0TCS KaK YHUBEPCAIbHBIE 1 MHOTONPO(UIBHBIE,
T. €. IOCTaTOYHO JIOPOTHE M CIIOKHBIC B YCTAHOBKE M aJIMUHHCTPHUPOBAHUH.

Onepamuenvie MC. OneparuBHas VIC npegHazHaueHa il aBTOMaTU3AlMK OTepa-
TUBHOW JEATEIFHOCTH OPTaHU3aIlH, TO €CTh JUIS MOBBIMICHUS YPPEKTUBHOCTH €Xe-
JTHEBHOW TEKyIled AESITeTbHOCTH COTPYIHUKOB MpEANnpusiTHs. B 3aBucuMocTH OT pona
TEKyIlel AeITeIbHOCTA MOYKHO BBIICTTUTh YEThIPE OCHOBHBIX OJIoKa B oneparuBHoit UC:

1) bnok nokymMeHTOO00pOTa. YUHUTHIBAIOTCS BXOMALIME U UCXOASIINE JOKYMEHTHI
Kak B OyMa)XHOM BHJIE, TaK M B DJICKTPOHHOM BapuaHTe. biok Britouaer ¢Quk-
CallMI0 MapuIpyTa MPOXOKICHUS TOKYMEHTa B OPTaHH3aLlUH, CPEICTBA MOUCKA
JIOKYMEHTOB M MOHUTOPHHIAa UX 00pa0bOTKH, CPEACTBA OTUETHOCTH O JOKYMEH-
TOOOOPOTE B OPraHU3aALNH.

2) bnok yuera pecypcoB. B mro00if opranuzanuu CymecTByeT Ae(UIUT pecyp-
COB — JICHEXKHBIX, YEJIOBEUECKUX, TPAHCIIOPTHBIX CPEACTB, MaTepUajIoB U T. .
OnrtumanbHo U HanbOosee YQHEKTUBHO PACTIPEACIIATh 3TH PECYPChl U MPU3BAH
naHHbIA On0K. OH MO3BOJIAET COTPYIHUKAM MPEANPUATHS ONEpaTUBHO OTCIe-
KHBATh COCTOSIHUE STUX PECypCOB U MO/IaBaTh 3aBKU HA UX HCIOJIb30BaHHE.

3) biuok Oyxranrepckoro ydera. Bemercst moyHbINH OyXraaTepcKuid y4eT COTJIACHO
CYIIECTBYIOIUM HOPMAaTUBHBIM TOKYMEHTaM.

4) bnok kanpoBoro ydera. Beaer yder COTpYIHMKOB OpraHM3alluy, BBIITOJHSIET
pacueT 3apIuiaThl U IPEMUMN, OAAECPKUBACT IUTATHOE PACIIMCAHUE U JOIKHOCT-
HYIO Hepapxuio npeanpustus. laHHblid OJ0K MO3BOJSET BECTH MOHUTOPHUHT
UCIIOJIb30BaHMsI OTIYCKOB, OOJIbHUYHBIX, HAUUCIIATh PalloHHbIE KOA((PULIUEHTBI
Y HaJi0aBKU 32 BPEIHbIE YCIOBUS paOOTHI.

Ananumuuecxue UC (AUC). OcuoBroii nienpio AWC siBisiercs HakoruieHue napop-
Maluu, HeoOXOUMOM /1JIsl POBEIEHUS MOJIHOIO U BCECTOPOHHETO aHAIN3a AESITEIbHO-
CTH OpPraHU3allMU U cpelibl ee (PyHKUHOHUpPOBaHMs. [[1sl JaHHOrO aHanu3a HE HCIOJIb-
3yercd Tekylas nHdopManus, Tak Kak OHa 4yacTo MeHsercs. [loaToMy aHanu3 OCHOBBI-
BaeTCs Ha JAHHBIX 3aKOHUYEHHOI'O BPEMEHHOI'O MEepUo/ia: 3a MPOILIbII MecCsL], TPOLUUIbIIA
KBapTaJl, POILIBIM TOJ.

Crpykrypa AUC:

1) bnok HakomneHus uHpopmaruu. Yaie Bcero HHGOpMaIMs MOCTyHaeT U3 ome-
paruBHbIX MC. Tak kak cBOiCTBa ONEPaTUBHOMN M aHATUTUYECKOW HH(POPMALIUU
Pa3JINYHBI, TO MOCTYMAIONIYI0 HHPOPMAIHIO HEOOXOIUMO Mpeodpa3oBaTh K BU-
ny, Heooxomumomy s AUC.

2) bnok moucka mHpopMamuu. 3a cder Toro, yto nanueie B AVC arperupyrorcs
U yTIOPSA0YUBAIOTCS, CHCTEMA TTO3BOJISIET OCYIIECTBIATh 00Jiee OBICTPHI MOUCK
B OOJBIIMX MacCHBaX JAHHBIX MPHU MOMOIINA MHOXECTBA MHJICKCOB.
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3)

4)

bnok ananuza unpopmanuu. Tak xak ocHoBHOU 3amaueid AVC sBnsercs coO-
CTBEHHO aHaIN3 MHPOPMANNH, TO CHUCTEMa 00JagaeT JOCTaTOYHO Pa3BUTHIMU
CPEeICTBaMH PAaH)KUPOBaHHUS MH(GOPMAIMU, CPAaBHUTEIHHOTO aHalW3a M IPOBeE-
neHus BeruyucieHnid. COOTBETCTBEHHO MOAIEPKUBACTCS IIUPOKUI HAOOP BCTPO-
EHHBIX CTATHCTUYCCKUX, MATEMATUYCCKUX U OU3HEC-(YHKITHIA.

briok koHpurypupoBaHus u HacTporku cucteMbl. C T€UEHUEM BPEMEHH 4acTo
IPUXOAUTCA MEHATHb CTPYKTYPY XPaHUMBIX JaHHbIX, o3ToMy AUNC nomxHbI
oOnagarh TMOKMMHU CpeACTBaMU HAcTpoMkH. Takue cpeacTBa BKIIIOYAIOT B CBOM
COCTaB MEXaHU3Mbl ONKCAHUS MOJIEIM JIaHHBIX W JAJIbHEWIIEro HCIOJIb30Ba-
HUSL 3TOW MoJienu Iipu (OPMHUPOBAHUM 3aMIpOCOB. [ ONTUMU3AIUK XPaHUMBIX
JAHHBIX HCIIOJIB3YIOTCS MEXaHW3MbI, MMO3BOJIIOIIME OLEHUBATh U AHAJIN3UPO-
BaTb Kau€CTBO IIOCTPOECHMSI JAHHBIX C TOYKU 3PEHUS CKOPOCTH BBIUMCIICHUS.
[Tpu oTCyTCTBUM ONTUMAJIBHOCTH CTPYKTYpa JaHHBIX J0JKHA OBITH U3MEHEHA.

Buner AUC:

1))

2)

3)

Mmuoromepnsbie 6a3bl ganHbIx (MB/]) (MDD — MultiDimensional Database). 1n-
¢dopmarusi B MHOTOMEPHOH 0a3e JaHHBIX XpaHUTCA HE B BUJE MHIEKCHPOBAaH-
HBIX 3amuceil B Tabnuuax, a B opMe MHOTOMEPHBIX yIOPSJOYEHHBIX MAaCCUBOB
WM KyO0oB. Bua NaHHBIX NOXOX Ha JaHHbIE B 2JIEKTPOHHON TaOiIuLE, TOJb-
K0 B Tabnuue Bcero asa usMepeHus, a B MbBJl-cucteme usmepeHuii moxer
ObITh ropaszno Oonble. Hanpumep, 11 aHanu3a oKa3zaHMs yCIyT MOXHO 3a-
JlaTb MHOTOMEpHBIH KyO, IJie ero u3MepeHus OynyT AeIuTh MHPOPMAIHIO I10
JlaTe OKa3aHMs YCIYTH, pailOHy OTAEJIEHMs, 110 BUy YCIyTH, 10 UCIOIHAIOIEN
OpraHu3aIyy U T. 1. Takoii crocod oToOpakeHHst HH(OpMaIMK MOTYYHII Ha3Ba-
HUE «3Be37a» (B LEHTpPEe JaHHbIE, JIyYd — U3MEpPEHUs). DTOT cocod XpaHEHUs
JTAHHBIX MPEINOYTUTENICH, KOTIa HeOOX0IMMa BBICOKAsi CKOPOCTh BBIYMCIICHUN
U BBIOOPOK, TPEOYIOTCS CIIOKHbBIE BBIYUCIIEHUS, YETKO ONpeIeeHa pa3MepHOCTh
3aJ]auy, HEBEJIMKO KOJIMUYECTBO U3MEPEHUH, JaHHBIE XOPOIIO CTPYKTYPUPOBAHBI.
Kornma pasmepHOCTh 3a1au MOKET WM JOJDKHA MEHSAThCA, npumeHenne MbB/]
HE)KEJaTeJIbHO, TaK KaK M3MEHEHHE CTPYKTYphl JAaHHBIX CBA3aHO C OOJBIION
CJI0OHOCTBIO M3MEHEHHU. Taxke IMpOoTHMBOIIOKa3aHWeM Juisl npuMeHeHns MBJ]
ABIISIETCS. MHOYKECTBO HEB3aUMOCBS3aHHBIX U3MEPEHUIA.

HNudopmanmonnsie xpanwinmia (M1X) (DW — Data Warehouse). B UX xpane-
HUe MHpOpMaIMK Noxoxke Ha XpaHeHue naHHbIX B MBJl. Cxema moctpoeHus
mozaenu B WX momydnia Ha3BaHHE «CHEKUHKa». 3[€Ch, B OTIMYUE OT «3BE3-
JIbD, KQXKJIbIH JTy4-U3MEpeHNe MOKET UMETh, B CBOIO OY€pE/Ib, CBOM U3MEPEHUSI.
Taxast cxema 1mo3BossieT 6osaee ruOko GopMUPOBATh MOJIEIb JAHHBIX ISl CIIOXK-
HBIX IpeaMeTHbIX obmactel. [lmrocel UX 3akmrouatorcst B 6osee rubkoit u pa-
IIMOHAJILHOW MOJIEIH JAHHBIX, HO3BOJIAIOLIEH ONUCHIBATH CIIOKHBIE IPEIMETHBIE
00J1aCTH, JIETKOCTh MOJU(DUKALMYU U JOMOTHEHUS MOJEIU JAHHBIX.

CneuunanuzupoBaHubie persitnonHbie bJl. Pensunonnas monens b/l Hakmanbl-
BaeT OrPaHUYEHUS HA CKOPOCTh BBHIOOPKM M BBIUYMCICHUH TMPHU CIOXKHOW MoJe-
JM JAHHBIX MPEIMETHOW 00MacTU. DTO OrpaHUYCHUE MOCTYKUIO MTOBOJOM ISt
0TKa3a OT PESIMOHHON MOJIENW JAHHBIX NMPH XpaHCHHH U 00paboTKe OO0Ib-
mux maccuBoB MH(popmauuu. Ilo3nnee npousBonutenu pensunoHHbIX CYB/]
CTaJIM BBINIYCKaTh crienuaibHo onTuMusupoBanubie CYB/] mis aHanuTudeckux



KoHTponbHble Bonpockl no rnase 1 15

JaHHbIX, nonyuuBinx Ha3BaHue ROLAP-cucrem (Relation OnLine Analytical
Processing). Takue mpoayKThl 00JaaIOT CHEIUATH3UPOBAHHBIMUA CPEICTBAMHU
MOWCKA U BBIOOPKH JAHHBIX, ONTHMU3UPOBAHHBIX JJIS1 aHAIUTUYECKOH 00pabOTKHU.

Cnpasouno-npasosvie cucmemwvt (CIIC). B cdepe ropunudeckoil AesaTeIbHOCTH
Y TIpaBOBOI MH(OPMATU3AINH IIUPOKO MTPUMEHSIETCS TEPMUH «IIPAaBOBast HHPOPMAIH.
K mpaBoBoii nHGOpMaIKH OTHOCSATCS TPABOBBIC aKThI, MAaTEPHAJIBI TIOITOTOBKH 3aKOHO-
IPOCKTOB, KOMMEHTAPHH U TpaKTHKa mpuMeHeHus 3akoHoB. C nmomoinipto CIIC creru-
QJIMCTy HAWTH pa3jMyYHbIC MPABOBBIC aKThl U JAPYTHE JOKYMEHTHI CTAJl0 B COTHHU pa3
obicTpee U dddexTuBHee, yeM npHu padore ¢ OymaxkusiMu HocutessimMu. Y CIIC ectb
JIBE€ OCHOBHBIX (DYHKITHH:

1)

2)

XpaHEHHUEe U MOCTOSHHOE OOHOBJIEHUE 0a3bl MPAaBOBOW MH(POPMAIIMH, OTPa’KaI0-
el TeKylee COCTOsIHHE JCHCTBYIOIIETO 3aKOHOAATEIbCTBA;

IMOHUCK JOKYMCHTA B 6ase o He(i)OpMaJ'IBHO 3aJIaHHBIM KpUTCPUSAM ITOUCKA.

10)
11)
12)

13)
14)

15)
16)

17)
18)

Uto Takoe >HTponus?

Urto mpeacTaBiseT MoHATHE UHPOpMaIim?

UeM oTimyaeTcs CUTHAT OT COOOIICHUS?

Kak paccunrarp xoaudecTBo nHMGOpMALK?

Yemy paBHa MUHMMAJIbHASI €AMHUIA KOJIMYeCTBa HHGOpMauu?
Yto Takoe «cucreman?

UYem noacrcTemMa OTIMYAETCS OT KOMIIOHCHTBI CUCTEMBI?

Yro noHMMaeTCs MoJ MOHATHEM «yIPaBIECHUE CUCTEMOIN»?
Kakue momcucteMbl BXOAST B CUCTEMY C YIIpaBJIeHUEM ?

Kakue ObiBatoT rpymiibl GyHKIIMA CUCTEMBI C YIIPABICHHEM?
Urto Takoe «uH(POpPMAIIMOHHAS] CUCTEMA?

Korga y mroneit mosiBuinack BO3MOXXHOCTH 3(p(heKTHBHON aBTOMATU3MPOBAHHOM
006paboTku nHpOpMaru?

B kakux cepax Ou3HEca MOSBUINCH IEpBbIe HH)OPMAIIMOHHBIE CHCTEMBI?

Kak npoxoaumna pabora monp3oBareneii ¢ HHGOpMaAIMOHHBIME cucTeMaMu B 70-x
rogax 20 Beka?

Korna nosiBuinch nepeble NEPCOHAIBHBIE KOMIIBIOTEPHI?

B uyem Obu1a 0COOEHHOCTH MPOrPaMMHOIO OOECIeUeHHsI B MOMEHT IOSIBICHUS
[IEPCOHAJIBHBIX KOMIIBIOTEPOB?

B yeM cMBICIT TTOSBICHUS JIOKAJIBHBIX CEeTeH?

Kaxkoif koMmnbproTep Ha3bIBaETCA CEpBEPOM?
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19)
20)
21)

22)

23)
24)
25)

26)
27)
28)
29)
30)

31)
32)

Kaxyto nens mpecenoBana opraHu3alys CEpBEPOB B HEPAPXUIECKUE TPYIIIBI?
Yro u3 ceds mpeacTapisieT rodanu3anis HHPOPMAIIHOHHBIX MPOLECCOB?

Yro coboli mpeacTaBiIseT KOMIUICKCHBIN MOAX0A B COBPEMEHHBIX HH(pOpMAIIU-
OHHBIX cuUcTeMax?

[ToueMy B cOBpeMeHHBIX MH(OPMALMOHHBIX CHCTEMax 0co00e BHHUMaHHUE Yy[e-
JsieTcs onepaTuBHON uH(popManuu?

[ToyeMy Ba)kKHBIM TTapaMeTPOM MH(POPMALIMOHHOIN CUCTEMBI SBIISIETCS €€ THOKOCTh?
Kak coBpemenHbie HH(OPMAIIMOHHBIE CHCTEMbI B3aUMOICHCTBYIOT MEXKIy COO0M?

3aueM coBpeMeHHbIe HH(OPMAIIMOHHBIE CUCTEMBI UMEIOT B CBOEM COCTaBE Caii-
ThI B I100aIbHON ceTn?

Kakue kinaccbl HH(GOPMAIMOHHBIX CUCTEM CYILIECTBYIOT?

B 1yeM 0c00eHHOCTh KOPHIOPATUBHBIX MHPOPMALIMOHHBIX CUCTEM?
[Toyemy omeparuBHBIE HHPOPMALTUOHHBIE CUCTEMBI TaK Ha3bIBAIOTCS?
Kakune nogcucremsl ecTh B oniepaTuBHONW MH(OPMALIMOHHOM cucteme?

B ueMm pasHHIa MEXIy aHAIMUTHYECKONH WH(OPMAIIMOHHON CUCTEMOW W orepa-
THUBHOM?

Kakne IIoACUCTCMEBI €CTh B aHAJTUTHUYCCKOM HH(bOpMaHHOHHOﬁ cucreme?

B xakoMm Buzie XpaHUTCA UHPOPMALIMA B aHATUTUYECKOW MHPOPMALIMOHHON CH-
creme?



[naBa 2

METOOOJIOI MHECKME OCHOBbI
[MPOEKTUPOBAHNA NTHOOPMAUMOHHBLIX
CUCTEM

2.1 TexHonorust NnpoekTnpoBaHna NHPOPMaLMOHHbIX
cucTem

CoBpeMeHHble MHQOPMALMOHHBIE TEXHOJOTUU MPEJOCTABISAIOT UIMPOKUN BHIOOP
cnioco0o0B peanuzanuu VC, KOTOPBI OCyIIeCTBIsIETC HA OCHOBE TPEOOBaHUI CO CTOPO-
HBI IIPEJIIOIAraeMblX I0JIb30BATENEH, KOTOPBIE, KaK IPAaBUIIO, U3MEHSIOTCS B IPOLECCE
pa3paboTku. [y TeopuM MpUHATHUS perieHuil npouecc npoekruposanus MC —3to mpo-
LIECC MPUHATUS NPOEKTHO-KOHCTPYKTOPCKHMX PELICHHM, HAaIpaBICHHBIX Ha IMOJyYEHUE
IPOEKTa CUCTEMBI, YOBJIETBOPSIOLIET0 TpeOOBaHMs 3aKa3uuka [S].

I1loo npoexmom HC 6yoem noHumams npoekmHo-KOHCMPYKMOPCKYIO
U MEeXHON02UYECKYI0 OOKYMEHMayuio, 6 KOmopou npeocmasieHo onu-
canue npoekmubvlx peutenuti no cozoanuio u sxcnayamayuu UC 6 kon-
KpemHou npo2pammHO-mexHuueckol cpeoe.

I1oo npoekmuposanuem HC nonumaemcs npoyecc npeobpazosanus
6X00HOU UHpOpMayuu 06 0bveKme NPOeKMUPOBAHUs, 0 Memooax npo-
eKMmuposanusi u 00 onvime NPOEKMUPOBAHUsL 00bEKMOE AHANLOSUUHOO
HasHayeHuss 8 coomeemcmeuu co cmanoapmamu 6 npoekm HC.
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C aroii Touku 3penus npoektupoBanue MC cBoautces k nmocienoBareabHOU Gpopma-
JU3AIUHU TPOEKTHBIX PEIICHUH Ha pa3IUYHbIX CTaausX >ku3HeHHoro nukia UC.

Oo6bexramu nipoexTupoBaHust MC SIBISIOTCS OTIENBHBIC JIEMEHTHI HIIH UX KOMIIO-
HEeHTH!l (YHKIMOHAIBHBIX W obecreynBaromux 4acted. Tak, (QyHKIMOHAJIBHBIMHU 3IIe-
MEHTaMH B COOTBETCTBHUHU C TPAJAWIMOHHOW JEKOMIO3UIMEH BBICTYIAIOT 33/1a4, KOM-
IUIEKCHI 33/1a4 ¥ GyHKIUK yrpasieHus. B cocraBe obecneunBaromeii vactu C o6bek-
TaMH NPOEKTUPOBAHUS CIIY)KAT JIEMEHTHI U UX KOMIIOHEHTHI MH(POPMAIIHOHHOTO, MPO-
TPAaMMHOTO ¥ TEXHHYECKOTO 00ECIIEYeHUSI CUCTEMBI.

B kauectBe cyObekra nmpoektupoBanus VC BbICTYyNarOT KOJIJIEKTUBBI CIIELUAINCTOB,
KOTOPBIE OCYILECTBISIOT IPOEKTHYIO AESITEIbHOCTb, KaK IPAaBUJIO, B COCTaBE CIIELUANIN-
3UPOBAHHON MPOEKTHOW OpraHU3aIlMH, U OpraHU3aIlMsI-3aKa3urK, I KOTOpPOH HEoOXo-
numo pazpadorars VC. [Ipu 60nbiioM o6beMe U )KECTKHX CPOKaX BBIMOJIHEHUS MTPOEKT-
HBIX paboT B pa3pabOTKe CUCTEMBI MOXKET MPUHUMATh Y4acCTHE HECKOJIBKO MPOEKTHBIX
KOJJIEKTUBOB. B sTOM CJIy4dac BBIACIACTCA I'OJIOBHAA OpraHu3alusa, KOTOpas KOOpAUHH-
PYET IEATEIIbHOCTh BCEX OPraHU3ALMNA-COUCIIOIHUTENEH.

Ocymiectsienue npoexkrtupoBanus MC npennonaraer ucnoiab30BaHUE MPOEKTUPOB-
LIMKaMH ONPEIEIEHHOW TEXHOJOTUU INPOEKTHUPOBAHMS, COOTBETCTBYIOIIEH MaciuTady
1 0coOEHHOCTAM pa3pabaThiBaeMOro mpoekTa. TeXHOIOTHs MPOEKTUPOBAHUS — 3TO CO-
BOKYITHOCTb METOZOJIOTHU U CpelcTB poekTupoBanus MC, a Takke METOLOB U CPEICTB
OpraHM3alMy IPOEKTUPOBAHUS.

B ocHOBe TeXHOJIOTUM MPOEKTHUPOBAHUS JICKUT TEXHOJIOTHYECKUU TMPOIECC, KOTO-
PBI OmpenesieT AEUCTBUS, UX MOCIEA0BAaTENBHOCTb, COCTAB UCIIOJIHUTENEH, CPEACTBA
U pecypcbl, TpeOyemble IS BBIMOIHEHHUS 3TUX AeHcTBUi. Tak, TEeXHOIOTMYECKHUil mMpo-
necc npoektupoBanus MC B 1einoM AenuTcsi Ha COBOKYMHOCTH MOCIIENOBATEIbLHO-TIA-
paJIebHBIX, CBA3AHHBIX U COMOJYMHEHHBIX LIEMOYEK ACHCTBUM. JleHCTBUS, KOTOpbIE
BBITIOJIHSIOTCST TPpU npoekTupoBaHuU VMC, MOryT OBITH ONpEICNICHBl KaK HEACIUMBIC
TEXHOJIOTHYECKHUE OIEepalyi WU Kak MOJIMPOIECcChl TEXHOJIOTUUECKUX ornepainuii. Bee
JEHCTBHSI MOTYT OBITH COOCTBEHHO MPOCKTUPOBOYHBIMHU, KOTOPHIE (POPMUPYIOT WUIIH MO-
TUUIUPYIOT PE3YAbTaThl MPOSKTUPOBAHUS, U OIICHOYHBIMH JEHCTBUSAMH, KOTOPHIC BBI-
pabarpIBalOT IO YCTAHOBICHHBIM KPUTEPHUSM OLICHKH PE3YJIbTaTOB MPOSKTUPOBAHUSI.

Takum 00pa3oM, TEXHOIOTHSI TPOCKTHUPOBAHUSA 33/1a€TCsl PEIVIAMEHTHPOBAHHOMN T10-
CJIEZIOBATEIIbHOCTHIO TEXHOJOTMYECKUX ONepaIii, BHIMOJIHAEMBIX B MIPOLECCE CO3AHUS
MPOEKTa Ha OCHOBE TOTO WJIM MHOTO METOJIa, B PE3YJIbTATe YEro CTajao Obl SICHO, HE TOJIb-
ko UTO nomxHO OBITH cAeIaHo it co3nanus npoekra, Ho 1 KAK, KOMY u B KAKOM
IMOCJIIEJOBATEJIBHOCTH 3T0 A0MKHO OBITH ClIEIaHO.

K ocHOBHBIM TpeOoBaHMAM, MPEABABISIEMbIM K BEIOUPAaEMO TEXHOIOTHH MPOEKTHU-
pOBaHUs, OTHOCSTCS CIEAYIOIINE:
® CO3JIaHHBIA C MOMOIIBIO 3TOM TEXHOJOTMH MPOEKT JODKEH OTBeyaTrh TpedoBa-
HUSIM 3aKa34MKa,

L] BI)I6paHHa$I TCXHOJIOTHA JOJDKHA MAaKCUMAJIbHO OTPAaXaThb BCE 3TAIlbl LIUKJIA KU3-
HU IIPOCKTA,

L] BI)I6I/Ipa€Ma$[ TCXHOJIOIUA JOJIXKHA o0ecrneunBaTh MUHUMAaJIbLHBIE TPYAOBBIC U CTO-
HMOCTHBIC 3aTpaThbl HA IPOCKTHUPOBAHUE U COIIPOBOXACHHUE IMTPOCKTA,

® TEXHOJIOTHs JOJIKHA OBITh OCHOBOM CBSI3M MEXy MPOCKTHPOBAHUEM U COMPO-
BOXKJCHUEM MTPOEKTA;
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® TEXHOJIOTUS JIOJKHA CIOCOOCTBOBATh POCTY HMPOM3BOIUTENBHOCTH TPYyHa IMPO-
EKTUPOBIIIHKA,;

® TCXHOJIOTHUA JOJIXKHa 00ecIeunBaTh HaACKHOCTh IHpouecca MPOCKTUPOBAHUA
H OKCIUTyaTalluu IIPOCKTa,

® TEXHOJIOTHUS JOJKHA CIOCOOCTBOBATh MPOCTOMY BEJIEHUIO MTPOEKTHOM TOKyMEH-
TaIHH.

OcHoBy TexHosoruu npoexkrupoBanus VC cocTaisieT METO100THsl, KOTOpas oIpe-
JIeNsieT CYIIHOCTb, OCHOBHBIE OTIMYUTEIbHBIC TEXHOIOTHYECKHEe 0COOEHHOCTH. MeTo-
JI0JIOTUSI IPOEKTUPOBAHUS IIPEIOIaraeT HaJluuue HEKOTOPOW KOHLENIMHU, IPUHIIUIIOB
IPOEKTUPOBAHUS, PEATU3yEMbIX HAOOPOB METOJ0B MPOEKTUPOBAHUS, KOTOPHIE, B CBOIO
o4epesib, JOJKHBI MOAJIEPKUBATHCSI HEKOTOPBIMU CPEICTBAMU MTPOEKTUPOBAHUS.

Opranuzanus IpOEKTUPOBAHUS IPEIIOIAraeT ONpENeICHUE METOJO0B B3aUMOJCH-
CTBHSI IPOCKTUPOBIIMKOB MEXY COOOH U ¢ 3aKa34MKOM B MPOLIECCE CO3IaHUs MPOCKTa
NC, xoTopble MOTYT TakKe MOJAEPKUBATHCA HAOOPOM CrIeHU(PUUECKUX CPEICTB.

JU1si KOHKPETHBIX BUAOB TEXHOJIOTHM MPOEKTHUPOBAHUS CBOMCTBEHHO NMPUMEHEHHE
orpenesieHHbIX cpeacTB pazpaborku VC, KoTopble NOAIEPKHUBAIOT BHIMOJIHEHUE KaK OT-
JIEJIbHBIX MPOEKTHBIX paloT, ATANoB, Tak U UX coBOKymHocTel. [loaToMy mepen paspa-
6orunkamu VC, kak npaBuiio, CTOUT 3a/1a4ua BbIOOpA CPEJICTB IPOEKTUPOBAHUS, KOTOPbIE
10 CBOMM XapaKTEepPUCTUKaM B HaUOOJbIIEH CTENIEHH COOTBETCTBYIOT TPEOOBAHUSAM KOH-
KPETHOTO MPEIIPUATHSL.

CpencrBa NPOEKTUPOBAHUS TOJIKHBI:

e OBITh B CBOEM KJIaCCE MHBAPHAHTHBIMH K OOBEKTY MPOCKTUPOBAHMS;
e OXBaTbIBaTb B COBOKYIIHOCTH BCE 3Tambl Ku3HeHHOro nukna 1C;

® OBbITh TEXHUYECKH, IPOIPAMMHO U HH(POPMALMOHHO COBMECTUMBIMU;
® IIPOCTBIMH B OCBOCHHMH U IIPUMEHEHHUH;

® SKOHOMMYECKH IIeJIeCO00pa3HbIMHU.

2.2 NpnHUKUMBI NPOEKTUPOBAHUS CITOXKHbBIX OOBEKTOB

[Tpu mpoeKTHPOBaHNU CIIOKHBIX 0OBEKTOB HUCTIONB3YIOTCS CIEAYIOIINE IPUHIIUIIBI [6]:
® JICKOMIIO3MIIUA M UEPAPXUIHOCTD MOCTPOCHUSI OMUCAHHUI 0OBEKTOB MPOEKTUPO-
BaHUS;
e MHOTOSTamHOCTh M UTEPAIMOHHOCTH MPOLlecca MPOSKTHPOBAHHS,
e THUMH3AIM U YHU(PUKAIUSI MTPOSKTHBIX PEHICHUN.
Onucanusi TEXHUYECKUX OOBEKTOB JOJKHBI OBITh MO CIOKHOCTH COTIIACOBAHBI:
1) ¢ BO3BMOXXHOCTSIMH BOCTIPUSITUSI YEIIOBEKOM;
2) ¢ BO3MOXHOCTSIMU OIIEPUPOBAHUS ONKCAHUSAMU B IIpOLIECCe UX NMPeoOpa3oBaHus
C MOMOIIBI0 UMEIOILIUXCS CPEICTB MPOCKTUPOBAHHSL.

BeinosnHuTh 3T0 TpeOoBaHUE B paMKax €IMHOIO ONMCAHUS yAaeTcs JIMIIb JAJIsS Mpo-
cThIX m3zenui. Kak mpasuio, TpeOyeTcst CTpyKTypupOBaHUE OMUCAHUN U COOTBETCTBY-
roliee pazOMeHue MpeacTaBiIeHnit 00 00beKTe Ha MepapXUYeCKUe YPOBHU U ACIHEKTHI.
OTO0 MO3BOJISET PACHPENEIUTh PaOOTHI 10 MPOESKTUPOBAHUIO CIIOKHBIX OOBEKTOB MEXTY
MOJPAa3IEICHUSIMU MPOEKTUPOBIIUKOB, YTO CIIOCOOCTBYET MOBBIILIEHUIO 3((HEKTHUBHOCTU
Y TIPOU3BOJUTENBLHOCTH TpPyAa.
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Pasnenenue onucaHuil Mo cTeneHu AeTaau3aluu 0TOOpa)XkaeMbIX CBOMCTB U Xapak-
TEPUCTUK OOBEKTa JISKUT B OCHOBE OJIOUHO-UEPAPXMUYECKOTO MOIXO0Ja K MPOEKTHPOBa-
HUIO U TPUBOJUT K MOSIBICHUIO MEPAPXUUYECKUX YPOBHEH (ypoBHEHl abcTparupoBaHus)
B MPEICTaBICHUIX 00 0OBEKTE.

Ha ypoBHe 0 (BepxHEM ypOBHE) CIO0XKHBIH 00BEKT S paccMaTpUBAETCs KaK CUCTEMA
S Y3 n B3aMMHO CBS3aHHBIX M B3aMMOJICHCTBYIOIIUX 3JIEMEHTOB S; Ha ypoBHE 1.

Kaxxaplit 13 371eMeHTOB B ONHUCAaHUU YPOBHs 1 mpezcTaBisieT co00i TakKe 10BOJIBHO
CIIOJKHBIM 0OBEKT, KOTOPBIH, B CBOIO OYEpelb, pACCMATPUBAETCSI KaK OMUCAHHE CHCTEMBbI
S; Ha ypoBHE 2. DJIEMEHTaMU CUCTEMBI S; ABJIAIOTCA 00beKTHI S;;, j = 1, 2,... ,m,,
IJi€ m; — KOJIMYECTBO IEMEHTOB B ONUCAaHUM cucTeMbl S;. Kak mpaBuio, BblaeneHue
3IIEMEHTOB S; ; IPOUCXOIUT MO (PYHKIIMOHATBHOMY NPU3HAKY.

[TonoOHoe pa3zbueHue MpoaoIKAeTCs BIUIOTh A0 MOJIYYEHHs] Ha HEKOTOPOM YPOBHE
3JIEMEHTOB, OMMCAHUsl KOTOPHIX JajJbHEHIIEMY JEJICHUI0 HE MOJUIeKAT, TO €CTh J0 3Jie-
MEHTOB, OIICAHUE KOTOPBIX y’KE€ U3BECTHO. TaKue 3JIeMEHTHI 10 OTHOLICHHUIO K 0OBEKTY
S Ha3bIBAIOTCA OA306bIMU PIEMEHTAMHU.

Ipunyun uepapxuunocmu o3Ha4aeT CTPYKTypHUpOBaHUE MPEACTaBICHUN 00 00BEKTE
MIPOEKTUPOBAHUS 110 CTEMEHU JI€TaIbHOCTU ONMHCAHWN (YpPOBHU OMHCAHUN — 10 BEPTHU-
KaJin).

IHpunyun dexomnosuyuu (OJTOYHOCTH) O3HAYACT Pa30MECHUE MPEACTABICHUIN KaXKI0-
TO YPOBHS Ha PsiJi COCTABHBIX YacTeil (OJI0KOB) ¢ BO3MOXKHOCTBIO pa3ienbHOT0 (1100104-
HOI0) IPOEKTHPOBAHUA OOBLEKTOB S; Ha YpoBHE 1, 00BEKTOB S;; Ha ypoBHE 2 W T. .
(kaxaplid ypoBeHb pa3OuBaeTcst Ha OJIOKH).

Kpome pazOueHus omuicaHuii MO CTENEHU MOAPOOHOCTU OTPAKEHHS CBOMCTB 00b-
€KTOB, UCIOJIB3YIOT JAEKOMIIO3HIIMIO OMUCAHUHN MO XapaKTepy OTOOpa)kaeMbIX CBOICTB
oObekTa. Takas AEKOMIO3ULIKS IPUBOAUT K MOSABICHUIO psAJla aCIIEKTOB onvcanuii. Hau-
Oosiee KpyNHbIE acEKThbl ONMHUCAHUN OOBEKTOB: (PYHKIMOHAJIBHBIN; KOHCTPYKTOPCKHIA;
TeXHoNorndeckuil. Pemenue 3aqay, CBA3aHHBIX C MPEOOpa30BaHUEM WM MOTyYEHUEM
OMHCAHUHN, OTHOCSIIUXCSA K 3THUM aCHEKTaM, Ha3bIBAIOT COOTBETCTBEHHO (PYHKIIMOHAIb-
HBIM, KOHCTPYKTOPCKUM U TEXHOJIOTMYECKUM IPOEKTUPOBAHUEM.

@OyHKIHMOHAIBHBIN aCTIEKT CBA3aH ¢ 0TOOPAKEHUEM OCHOBHBIX MPUHIMIIOB (DYHKIIH-
OHMPOBAHHUSA, XapakTrepa (pU3NUecKUX M MH(OPMALUOHHBIX MPOIECCOB, MPOTEKAIOIINX
B 00bekTe. DYHKIMOHAIBHBIN acleKT OTOOpa)kaeTcsi B MPUHIMIHAIBHBIX, (YHKIIHO-
HaJIbHBIX, CTPYKTYPHBIX U JPYIHMX CXE€Max U COMPOBOXKAAIOIINX UX JOKYMEHTaX.

KoHCTpyKTOpCKUIT aclekT CBS3aH C peanu3anueil pe3ynbTaroB (PyHKIMOHAIBHOTO
MIPOEKTUPOBAHUS, TO €CTh C ONPEAEICHUEM I€OMETPUUIECKUX (POPM OOBEKTOB U UX B3a-
HMMOPACIIOJIOKEHUEM B ITPOCTPAHCTBE.

TexHONIOrHueCKHii aCEKT OTHOCUTCSA K pealln3allii pe3yJbTaToB (PyHKIMOHATBEHOTO
U KOHCTPYKTOPCKOTO MPOEKTUPOBAHUS, T.€. CBSI3aH C OMHCAaHUEM METOJOB U CPEICTB
U3TOTOBJICHUS] OOBEKTOB.

BHyTpu Kax10r0 acrekTa BO3MOYKHO CBOE CHELM(PHUUECKOE BbIIEICHUE UepapXuye-
CKHMX YPOBHEM.

Ecnm pemenne 3aia4 BBICOKMX MEPApXMUECKUX YPOBHEH MPEALIECTBYET PELICHUIO
3aja4 Oosiee HU3KUX MEPApXUUYECKUX YPOBHEH, TO NMPOEKTUPOBAHUE HA3BIBAIOT HUCXO-
Osuyum. Eciau paHbllle BBIIOJIHSIOTCS ATAlbl, CBSI3aHHBIE C HU3LIMMH HEpapXUUYECKUMHU
YPOBHSIMH, TO IPOEKTUPOBAHNUE HA3BIBAIOT 80CX00SAUuuUM. Y KaXI0T0 U3 3TUX JBYX BHJIOB
MIPOEKTUPOBAHUS UMEIOTCS IPEUMYILIECTBA U HEJIOCTATKH.
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[Ipu HHUCXOASIIEM MPOEKTUPOBAHUU CHCTEMa Pa3padaThIBacTCsl B YCIOBUAX, KOTAa
€€ IEMEHTHI €lle HE ONPENEJICHbl U, CIEeJ0BaTeIbHO, CBEIACHUS O UX BO3MOMKHOCTAX
Y CBOMCTBAaX HOCST MPEANOI0KUTEIIbHBIA XapakTep.

ITpu BocxonsIeM NPOEKTUPOBAHNUHU, HA0OOPOT, AEMEHThHI IPOEKTUPYIOTCS paHblIIe
CHCTEMBI U, CIIeI0BAaTeNIbHO, MPEANOI0KUTEIbHBIA XapakTep UMEIOT TpeOOBaHUS K CH-
creme. B oboux cimyyasix M3-3a OTCYTCTBHS MCUEpPIBIBAIOIICH MCXOAHON MH(OpMAIIH
HMMEIOT MECTO OTKJIOHEHHS OT BO3BMOYKHBIX ONTHUMAJIbHBIX TEXHUYECKUX PE3YyJIbTaTOB.

[TockonbKy pUHUMaeMbI€ TIPEITOIIOKEHNS MOTYT HE ONpPaBAaThCs, YacTO TpedyeT-
Cs1 TIOBTOPHOE BBINOJIHEHUE MPOEKTHBIX MPOLEAYP MNPEAbIIYIINX ITANOB OCIIE BBIIOJ-
HEHHs MPOEKTHBIX MpOIelyp MOCIEAYIONINX 3TarnoB. Takue MOBTOpEHHUs oOecreunBa-
10T MOCJIEIOBATEIbHOE MPUOIKEHHE K ONTUMAJIbHBIM Pe3yibTaTaM M 00yCIaBIUBAIOT
umepayuoHHslll XapaxkTep npoektupoBanus. CienoBaTelIbHO, UTEPALMOHHOCTh HYKHO
OTHOCHUTDH K BaYKHBIM IIPHHIIUIIAM MMPOCKTUPOBAHUSI CIOKHBIX OOBEKTOB.

Ha npaktuke 00BIYHO COYETAIOT BOCXOASIIEE U HUCXOAsIIEe MpoekTupoBanue. Ha-
IPUMEDP, BOCXOAAIIEE MPOEKTUPOBAHUE UMEET MECTO HA BCEX TE€X UEPAPXUUYECKUX YPOB-
HSIX, HA KOTOPBIX HCIONB3YIOTCS YHUGUyuposanuvie (CTaHIAPTHBIC) deMeHThl. OueBu/I-
HO, YTO YHU(HUIHUPOBAHHbIE AJIEMEHThI, OPUEHTHPOBAHHBIC HA MPUMEHEHHE B psijie pas-
JIMYHBIX CHUCTEM OIIPENIEICHHOIO Kiacca, pa3padaTblBalOTCs paHblle, YEM Ta WU UHAas
KOHKpPETHasl CUCTeMa U3 3TOro Kjacca.

OO6b1yHO yHU(DUKAIUS OOBEKTOB UMEET 1EJIBI0 YIYUIIEHUE TEXHUKO-IKOHOMUYECKUX
nokasareseil Mpou3BOJCTBA U AKCILTyaTalluy u3aenuil. Mcrnonb3oBaHrue TUIIOBBIX U YHU-
(UIUPOBAHHBIX MPOEKTHBIX PEHICHUN MPUBOIUT TaK K€ K YIPOIICHUIO U YCKOPEHHIO
MIPOEKTUPOBAHMUSI.

Onnako, yHu(UKaIMs 1ei1ecoo0pa3Ha TOINBKO B TaKUX Kilaccax 0OBEKTOB, B KOTO-
PBIX M3 CPaBHUTEIHHO HEOOIBIIOTO YUCIA PA3HOBUIHOCTEH IIEMEHTOB MPEICTOUT TIPO-
EKTHPOBAaHUE U W3TOTOBJIEHHE OOJIBIIIOTO YHCIIa CHCTEM. VIMEHHO 3TH pPa3sHOBUAHOCTH
3JIEMEHTOB TOUIeKAT YHUPHUKAIHIH.

IIJ'IH CJIOXXHBIX CUCTEM H JJIsA 3JICMCHTOB, PCAJIM3YIOIIUX HOBBLIC (bHSH‘IeCKI/IC IIPpHUH-
[UIIBI WX TEXHOJIOTUYCCKHUEC BO3MOXKHOCTH, B Ka’)KIOM KOHKPETHOM CIIYyHa€ NPUXOAUTCH
3aHOBO BBIIIOJIHATE MHOTOYPOBHCBOC NUCPAPXUICCKOC IMPOCKTUPOBAHUC.

B sTux ycnoBusx menecoodpa3zHo CTaBUTh BONPOC He 00 YHU(UKAIIMH U3/IETHH, a 00
YHU(PHUKALMKU CPEJICTB UX MPOCKTUPOBAHUS U U3TOTOBJIEHUS, B YaCTHOCTU 00 YHU(UKa-
LMY TPOEKTHBIX MPOLEAYP B paMKaxX CHUCTEM aBTOMATH3UPOBAHHOIO MPOEKTUPOBAHUS
(CAIIP).

Hanuuwne CpCaACTB aBTOMATHU3UPOBAHHOT'O BBLIMOJHCHUA TUIIOBBIX IIPOCKTHBIX ITPO-
oeayp MmoO3BOJICT ONICPATUBHO CO34AaBAaTh IMPOCKTHI HOBLIX HSHCHHﬁ, a B COUCTaHUU CO
CpCACTBaAaMU U3TrOTOBJICHUS B YCJIOBUAX THOKHUX ABTOMATU3UPOBAHHBIX IPOU3BOACTB OCY-
IICCTBJIATH ONICPATUBHOC U3IOTOBJICHHUEC HOBBIX OPUTI'MHAJIBHBIX PI3I[€J'II/II>1.

OxoHYaTeabHOE ONMUCAHUE NMPOECKTHUPYEMOro 00bEKTa MPEJICTaBIsIET COOO0M MOTHBIN
KOMIUIEKT CXEMHOM, KOHCTPYKTOPCKOW M TEXHOJIOTHYECKOM JOKyMEHTaIlH, 0QopMIICH-
HOU B cooTtBercTBUM C¢ TpeboBanmsmMu ['OCTos: ECKJ (emuHas cuctemMa KOHCTPYK-
Topckoit nokymentauuu), ECT]] (enuHas cucteMa TEXHOJIOTMYECKOW JOKYMEHTALIMH),
ECI1/[] (enunas cucreMa nporpaMMHON JOKYMEHTAIMK). DTOT KOMIUIEKT TOKYMEHTAluU
MpelHa3Hau€eH JUIsl UCIOIb30BaHMS B MPOLIECCE U3TOTOBJICHUS M HKCIUTyaTalluid 00beKTa
MIPOEKTUPOBAHUS.
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BaxkHoe 3HaueHHE B ATHX OINHCAHUAX MMEIOT MaTeMaTHYeCKHEe MOJENU OOBEKTOB
MIPOEKTUPOBAHMS, TaK KAK BBIIIOJIHEHHE MPOEKTHBIX MPOLEAYP MPU aBTOMATHU3UPOBAH-
HOM IIPOCKTUPOBAaHUU OCHOBAHO HA ONEPUPOBAHUU MATEMATUYECKUMU MOIEIISAMU.

Mamemamuueckan mooenv (MM) mexnuueckoeo obvekma — cucme-
Ma Mamemamuyeckux o0vbeKkmos (Yucei, nepemeHHvlX, Mampuy, MHO-
JHcecme u m. n.) U OMHOWIEHUL MeNHCOY HUMU, OMPANCAIOUWUX HEKOMO-
pble CB0lCMBA MEeXHUYeCKo2o 00beKma.

[Ipy MpoEeKTUPOBAHUM MCHOJIB3YIOT MATEMAaTUYECKUE MOJENH, OTPaKarolIue CBOM-
CTBa 00BEKTA, CYIIECTBEHHbIE C MO3ULUHN IPOEKTUPOBLIMKA.

Cpenu cBOWCTB 00bEKTa, OTPAKAEMBIX B ONHCAHUAX HA OIPENEICHHOM HepapXu-
YECKOM YpPOBHE, B TOM uucie B MM, pa3nnyaroT CBOMCTBA: CUCTEM; IEMEHTOB CH-
CTEM M BHEIIHEH cpesbl, B KOTOPOH A0KeH (YHKIMOHUpPOBaTh 00beKkT. KonnuecTBen-
HOE BBIPA)KCHHE JTUX CBOWCTB OCYILECTBISETCS C MOMOLIbKO BEIMYMH, HA3bIBAEMBIX
napaMerpamu. BennunHel, XapakTepu3yrolye CBOMCTBAa CUCTEMBI, JIEMEHTOB CUCTEMBI
U BHEILHEH Cpeibl, Ha3bIBAlOT COOTBETCTBEHHO BXOJHBIMU, BHYTPEHHUMH U BHELIHUMU
napaMeTpamH.

Onnako cymectBoBaHue MM He 03HayaeT, 4TO OHA M3BECTHA Pa3pabOTUMKYy U MO-
&KeT OBbITh IMpPEACTaBICHA B SBHOM (DYHKIIMOHAJIBHOM BHJE. TUIIUYHON SBISIETCS CUTya-
Us1, KOTJIa MaTeMaTHYECKOe OMHMCAaHUE MPOLECCOB B MPOCKTUPYEMOM OOBEKTE 3a/1aeTCs
MOJIeNbl0 B (hopMe CUCTEMBI YpPaBHEHUH, B KOTOPOH (urypupyer BeKTop (pa3oBbIX Ie-
pemeHHbIX. Da30BbIe EpeMEHHbIE XapaKTepU3yoT (pusnueckoe Ui UHGOpPMaLMOHHOE
cocTosiHMEe O0BEKTa, a MUX M3MEHEHUs BO BPEMEHM BBIPAKAIOT HNEPEXOAHBIE IPOLECCH
B oObekTe. Hanpumep, cocTosiHMe HEKOTOPOH (PUPMBI MOXKHO OIpeesIuTh TaKUMU (a-
30BBIMHU MIEPEMEHHBIMH: CHIPbE, MaTepuabl, (PUHAHCOBBIC U TPYAOBBIE PECYPCHI.

Brigenum cnenyroniyie 0COOEHHOCTH MapaMeTpOB B MOJIEISX MPOEKTUPYEMbIX 00b-
€KTOB:

1) BHyTpeHHue mapaMeTpsl B MOJENSIX k-TO MEpapXUYECKOrO YPOBHS CTaHOBSTCS
BBIXOJHBIMU MapaMeTpaMH B MOAENsAX Oonee HU3Koro (k + 1)-ro uepapxuyecko-
ro ypoBHs. Tak, Hanpumep, TPyAOBbIE PECYPCHI SBIAIOTCS BHYTPEHHUMH IPHU
NPOEKTHPOBAHUH ITPOU3BOJICTBEHHON (DUPMBI U B TO K€ BPEMsI BBIXOAHBIMH IIPH
IIPOEKTUPOBAHUU OT/IENIa KaIpoB 3TON (YUPMBI.

2) BeixonHble mapamMeTpsl WK (Ga3oBble MEpeMEHHbIe, (GUTYPUPYIOIIHE B MOACITH
OJTHOW U3 MoACHCTEM (B OIHOM M3 aCHEKTOB OMMCAHUM), YAaCTO OKa3bIBAIOTCS
BHEIIHUMHM TapaMeTpaMy B ONMHMCAHUU JIPYTHX MOJACUCTEM (JIPYrHX acIeKTOB).
Tak, HanpuMep, BBIXOAHBIC IIAPAMETPHI MOACUCTEMBI IUIAHUPOBAHUSA BBIITYCKa
IIPOAYKIUU HEKOTOPOW KOMIIAHWM SIBIISAIOTCS BHEIIHUMHU IapaMeTpaMHU IOACH-
CTEMBI MaTEPUAIbHO-TEXHUYECKOTO CHAOXKEHMSI ITON KOMITAaHUU.

3) BoNbHIMHCTBO BBIXOJHBIX MAapaMETPOB 00BEKTA SBISAIOTCS (DYHKIIMOHATIAMH.

4) B TexHHYECKOM 3a/laHMM Ha MPOEKTUPOBAHMUE JOJKHBI (PUIYypHpOBaTh BEJIU-
YHHBI, Ha3bIBAEMblE TEXHUYECKHMMHU TPEOOBAaHMSIMHU K BBIXOJIHBIM IapameTpam
(HOpMaMU BBIXOJIHBIX IapamMeTpoB). JlaHHbIE HOPMBI NIPEACTABISIOT cO00M Ipa-
HUIBI TOMYCTUMBIX JHala30HOB U3MEHEHUS BBIXOJHBIX MTapaMETPOB.
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2.3 Knaccudukaumns TMNoBbIX NPOEKTHbLIX npoueayp

IIpoexmuas npoyedypa Hazvieaemcs MUNOBOH, eCiu OHA NPeOHA3HA-
ueHa OJis1 MHO2OKPAMHO20 NPUMEHEHUsI NPU NPOEeKMUPOBAHUU MHOSUX
munog ob6wLeKmos.

Paznmuaror mpoeKTHbIe MpoLeayphl aHanu3a U cuHTe3a. CHHTEe3 3aKII0YaeTcsl B CO-
3JaHUW OTMHCaHUsl 00BEKTa, a aHAJIN3 — B OIPEICIICHUH CBOMCTB M MCCIEOBaHUH pado-
TOCIIOCOOHOCTH 00BEKTa MO €ro OMUCAHUIO, T. €. IIPU CUHTE3€ CO3AI0TCs, a IPU aHAIHU3e
OIICHUBAIOTCS TIPOCKTHI OOBEKTOB [6].

[Ipouexypsl aHanu3a AeiSATCS Ha MPOLEAYPHl OJJHO- U MHOTOBaPHAHTHOTO aHAJIM3A.
[Ipu ogHOBapHaHTHOM aHAJM3E 3aaHbl 3HAYCHUS BHYTPEHHUX U BHEIIHUX MapaMETPOB,
TpeOyeTcsi OmpeNeNuTh 3HAUCHUS BBIXOAHBIX MapameTpoB oObekra. [lomoOHas 3amaua
OOBIYHO CBOJHUTCSA K OJHOKPAaTHOMY DEIICHUIO YpaBHEHHIA, COCTABISIOMIAX MaTeMaTH-
YEeCKYI0 MOJEJb, YTO W 00yCIIaBIIMBAeT Ha3BaHHE 3TOTO BUJA aHain3a. MHOroBapuaHT-
HBII aHAJIHM3 3aKII0YAeTCs B UCCIIEIOBAaHUH CBOMCTB 00BbEKTa B HEKOTOPOI 00nacTu mpo-
CTPaHCTBa BHYTPEHHHX MepeMEHHBIX. Takoi aHanmu3 TpeOyeT MHOTOKPATHOTO PEIICHUS
CUCTEM ypaBHEHHI (MHOTOKPATHOTO BBIMIOJIHEHHUSI OTHOBAPUAHTHOTO aHAN3a).

[Tponenypsl cuHTe3a OENATCS HA MPOLEAYpPHl CTPYKTYpHOTO U TMapaMeTPHYECKOTo
cuHTe3a. Llenplo CTPYKTypHOTO CHHTE3a SIBISIETCS ONpeelieHue CTPYKTYPhl 00ObeKTa —
MIEPEYHs THITOB 3JIEMEHTOB, COCTABIIIONINX OOBEKT, M CITOCO0A CBS3H AIIEMEHTOB MEXKITY
co0oii B cocraBe oObekTa. [lapamerpuyeckuii CHHTE3 3aKIII04AETCs B ONPEACICHUH YnC-
JIOBBIX 3HAYEHHI MapamMeTpoB DJIEMEHTOB MPH 3a/laHHBIX CTPYKTYpE M YCIOBHUSAX pabo-
TOCIIOCOOHOCTH Ha BBIXOJHBIE TAPAMETPhI O0BEKTA, T. €. IPU MAPaMETPHUECKOM CHHTE3E
HY>KHO HAWTH TOYKY WU 00JACTh B MPOCTPAHCTBE BHYTPEHHUX MMAPaMETPOB, B KOTOPBIX
BBITIOJTHSIOTCS T€ WJIM UHBIC YCIIOBUS (OOBIYHO yCIIOBUS PAaOOTOCTIOCOOHOCTH).

Ha puc. 2.1 npencraBieHa TUNMHYHAS MOCIEIOBATEIFHOCTh MPOEKTHBIX MPOIEIYP
Ha OJHOM M3 3TallOB HUCXOJSAIIETO MPOSKTHPOBaHus. Ha mpeapiayemM sTare pemaimch
3amauu (k — 1)-ro uepapxmu4eckoro ypoBHsI.

[IpoekTrpoBaHrEe CUCTEMBbl HAUMHAETCSI C CHHTE3a UCXOIHOTO BapHaHTa €€ CTPYKTY-
pbL. [lJi OIIEHKH ATOrO BapHaHTa CO3/aeTCs: MaTeMaTHdeckas Moaelnb (Mpu aBTOMaTH-
3UPOBAHHOM MPOEKTUPOBAHUH); IKCIIEPUMEHTATbHAS MOJENb WU CTeHH (MPU HEaBTO-
MaTHU3UPOBAHHOM IPOECKTUPOBAHHH).

[Tocne BbIOOpa MCXOMHBIX 3HAYCHHWM IMapamMeTpPOB 3JIEMEHTOB BBIMOJHSICTCS aHa-
JM3 BapUaHTa, 10 pe3yJibTaTaM KOTOPOTO CTAHOBUTCS BO3SMOXKHOU €ro oreHka. OOBIYHO
OIIEHKA 3aKJII0YaeTcs B MPOBEPKE BBIMOIHEHHUS YCIOBUNA paboToCOCcOOHOCTH, chopmy-
JUPOBAHHBIX B TeXHUYECKOM 3aaanuu (T3).

Ecnu ycnoBusi paboTocrnocoOHOCTH BBIMOJIHAIOTCA B JOKHOM Mepe, TO MOJTy4eH-
HO€ MPOEKTHOE peIlleHne MPUHUMAETCS, 3aTeM OMUChIBaeTcs cuctema (k + 1)-ro ypos-
Hs B pUHATON dopme U dopmymupyercss T3 Ha MPOEKTUPOBAHUE DIIEMEHTOB JaHHOTO
ypoBHs. Ecin e moiryueHHOE IPOEKTHOE PEHICHNE HEeyIOBIETBOPUTEIHHO, TO BEIOMpa-
€TCSI OIMH W3 BO3MOXKHBIX ITyTEeH YIyUIIEHHs TPOCKTA.

OOBIYHO TPOIIIE BCETO M3MEHHUTH YMCIIOBBIC 3HAYCHHS MapaMeTpoB 3eMeHToB. Co-
BOKYITHOCTB TIPOIETYp MOAM(UKAIIMM TTapaMeTpOB JIEMEHTOB, aHAJM3a U OIICHKU pe-
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Puc. 2.1 — Cxema npouecca NpoeKTUPOBAHUS

3yJABTAaTOB aHAJIU3a MPECTaBIsgeT co00il mpouenypy napamempuueckozo cunmesa. Ecim
MOIU(UKAIIUN TTapaMETPOB IIeJICHATIPABICHHB U MOAYUHEHBI CTPAaTeTuy MOUCKA Hau-
JyYIlIEro 3Ha4€Hus1 HEKOTOPOTo MOKa3aTellsl KauecTBa, TO MPOLEAypa apaMeTpUIECKOro
CUHTE3a SBIISICTCS npoyedypol ONMUMU3AYUU.

Bo3MoxHO, 4TO MmyTeM MapaMeTpUuecKOro CHHTEe3a He ydacTcs JOOUTHCS MpHEeM-
JIeMOH CTENEeHH BBIMOIHEHUs YCIoBUN paboTocnocoOHocTH. Toraa Cnonb3yroT Ipyroit
MyTh, CBA3aHHBIN ¢ MOTU(PHUKALUAMEU CTPYKTypbl. HOBBIN BapHaHT CTPYKTYpbl CHHTE3HU-
pyeTcsi, Al HETO TOBTOPSIOTCS POLEAYPhI POPMUPOBAHHS MOACTH U TApaMETPUIECKO-
ro CHHTE3a.

Ecnu He ymaercs moinyuyuTh NpUEMIIEMOE PELIEHUE M Ha 3TOM MYTH, TO CTaBUTCA
BOIIPOC O KOppekTupoBke T3, chopMyIMpoOBaHHOTO HA MPEIbIYILIEM 3Tae MPOEKTUPO-
BaHus. Takas KOPPEKTUPOBKA MOXKET MOTPEOOBATh MOBTOPHOIO BBHIIIOJHEHUS psija Mpo-
LHeayp k-ro uepapxuyeckoro ypoBHs, YTO M OOyCJIaBJIMBAaeT UTEPALMOHHBINA XapakTep
MIPOEKTUPOBAHUS.
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CymiecTByeT XapakTepHass 0COOCHHOCTb B3aMMOCBSI3M MPOEKTHBIX MPOLEIYp aHa-
JM3a U CUHTEe3a. JTa B3aMMOCBSA3b UMEET XapaKTep BIOKEHHOCTH MPOLETYphl aHATIH3a
B IPOLEAYPY ONTUMHU3ALUHU (TTapaMETPUYECKOr0o CHHTE3a) U MPOIeypbl ONTUMHU3AIUN
B MPOILIEAYPY CHHTE3a (CTPYKTYPHOTO U MapaMeTPUIECKOTO).

BrnoxxeHHOCTH O3HayYaeT, 4To:

® AHAJIM3 BXOAHUT KaK COCTaBHAsA 4aCTb B OIITUMHU3AIMIO, 4 OIITUMU3AlIHUA — B CUHTEC3,

® OJIHOKPaTHOE BBIMOJHEHUE MPOIEAYPHl ONTUMH3AINU TPeOyeT MHOTOKPaTHOTO
BBIIIOJIHEHUS IPOLIEYPBI aHAIN3A;

® OJHOKpPATHOC PCHICHUC 3a1a4 CUHTC3a TpeGyeT MHOT'OKpAaTHOT'O PCIICHUSA 3a/1a-
YU OIITUMHU3AIIUHU.

Ou4eBUHO, TaKOH K€ XapaKTep B3aUMOJICHCTBHS UMEIOT IPOLEAYPhl AaHAJIU3A: OJJHO-
KpaTHbII MHOIOBAPUAHTHBIN aHAJIM3 OCHOBAH HA MHOTOKPAaTHOM OJHOBAapUAHTHOM aHa-
am3e.

HeTpynHo noacunTars, YTO CUHTE3 IPOEKTHOTO PELIEHHSI MOXKET IOTPe00BaTh 4pes3-
MepHO OOJIBIIOTO KOJIMYECTBA BAPHAHTOB aHaim3a. OIUH U3 IMyTel pemeHus 3Toi mpo-
0J1eMBbl — IPUMEHEHHE JOCTATOYHO TOYHBIX U CIOXKHBIX MaTeMaTUYECKUX MOAENEH U an-
TOPUTMOB aHaJlM3a TOJBKO Ha 3aBepUIAIOIIMX HTepalusx cuHres3a. [lns GoibIinMHCTBA
[IPOCMATPUBAEMBIX BAPUAHTOB CTPYKTYPBI IIPY 3TOM BBIIIOIHAETCS JIMILIb OPUEHTUPOBOY-
Has OLICHKa HAa OCHOBE KOCBEHHBIX KPUTEPHUEB, YIPOILIEHHBIX MOJEIECH U alIrOpPUTMOB.
Takast olleHKa MMO3BOJIUT O€3 CYIIECTBEHHBIX 3aTpaT BBIYMCIUTENIBHBIX PECYPCOB OTCE-
ATh OOJIBIIIMHCTBO HEMEPCIEKTUBHBIX BAPMAHTOB U OCTaBUTh I TIATEIBHOIO aHaJIM3a
MaJIo€ YKCJIO BAPUAHTOB.

2.4 KM3HEHHbIN UMKN NHPOPMaLUOHHON CUCTEMBI

[TpoextupoBanue UC — TpymoeMKHii, UTUTEIBHBIA U TUHAMUYECKHIA mporecc. Tex-
HOJIOTMHU MPOCKTUPOBAHUS, IPUMEHSICMBIC B HACTOSAIIECE BPEMs, IPEAINOJIAratoT Mo3Tar-
HYIO pa3pabOTKy CUCTEMBI. DTaIbl M0 OOLNTHOCTHU LTI MOTYT OOBEIUHATHCS B CTAIUU.

Cosokynnocms cmaouii u smanos, komopuvie npoxooum HC 6 ceoem
PA38UMUU OM MOMEHMA NPUHAMUS peuleHuss 0 CO30aHUU CUCmeMbl 00
MOMeHma NpeKpaujerus (QYHKYUOHUPOBAHUS CUCMEMbl, HA3bIBAEeMC s
acusnennvim yukaom HC [5].

Cytb conepxanus xu3HenHoro nukia (OKL) paspadorku MUC B pa3nuyHbIX MOAXO-
JlaX OJIMHAKOBa U CBOJUTCS K BBIMOJIHEHHUIO CIEAYIOIIUX CTaJUM:

1) Cranus nuaHMpoBaHMS U aHaIKM3a TpeOoBaHUil (IPeANpPOeKTHAas CTaAusl CUCTEM-
HOTO aHaJIM3a): UCCIIE0BaHNE U aHanu3 cyuecTtytomei MC, onpenenenue Tpe-
OoBanuii k co3znaBaemoii C, odopmienne TEXHUKO-9KOHOMHUYECKOTO 000CHO-
BaHUS M TEXHUYECKOTO 3a7aHust Ha pa3zpadbotky UC.

2) Cragus npoeKTUPOBaHUs: pa3pabOTKa B COOTBETCTBUU CO C(HPOPMYIUPOBAHHBI-
MU TpeOOBaHUSIMU COCTaBa aBTOMATH3UPyEeMbIX (QYHKIMHA U cocTaBa oOecredn-
BaIOLIUX MOACHUCTEM, opopmileHHe TexHudeckoro npoekra NC.
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3)

4)

5)

Cragus peanuzanuu: pa3paboTKa W HACTpoilka Iporpamm, HaroJIHEHUE O0a3bl
JAHHBIX, CO3/IaHNe pabOYUX WHCTPYKIUH sl TIepCOHAIA.

Cranus BHEIpEeHMs: KOMIUIEKCHas oTaaaka noacuctem MC, oOyuenne nmepcoHa-
na, nmo3tanHoe BHeApeHue MC B sKcIUTyaTalMio 1Mo Mojpa3AeeHUsIM MpearnpH-
atus, ohOpMIICHHE aKTa O MpUeMo-cAaToYHbIX ucnbiTanusx UC.

Cragus skcmyaranuu MC: c6op pekiiamanuii ¥ CTaTUCTUKH O (PyHKIIMOHUPO-
Banuu VIC, ucrnpamieHue omuOOK W HEIO0pabOTOK, odopMIIeHHE TPeOOBaHHI
Kk MonepHuzauuu MC u ux BbiloNHEHHE (IOBTOpPEHHE CTaauil 2-5).

Baxnoii ueproii xusHeHHoro 1ukna VC aBisieTcs ero noBTopseMOoCTb — IIJIaHUPO-
BaHME M aHaIu3 TpeOoBaHUN — pa3paboTKa — CONPOBOXKACHUE — IJITAHUPOBAHUE U aHa-
U3 TpeboBaHU». ITO COOTBETCTBYeT mpeacTasieHnto 00 MC kak o pa3BuBaromieics,
JUHaMHuueckoi cucreme. [lpu nepBoM BHIOIHEHUH CTAUM Pa3pabOTKU CO3/aeTCs Mpo-
exT VC, a npu NOBTOPHOM BBIMIOJTHEHUH OCYIIECTBISETCS MOAU(UKALUS MPOEKTA JUIs
NOJJIEP’KaHUS €T0 B aKTyaJIbHOM COCTOSIHUM.

I[pyroﬁ XapaKTepHoﬁ qepToﬁ KHN3HCHHOI'O IMKJAa SABJIACTCA HAJIMYHNC HCCKOJBKHUX
CepI/Iﬁ €TI0 IIPOXOKIACHMA:

1)
2)

3)

4)

5)

[TepBast cepus — 310 cepus nepBuyHoro npoexkruposanus NC.

Btopas cepusi —a3T0 cepusi, KOTOpasi BOSHUKAET TOCJE OMBITHOTO BHEIPEHUS,
B pe3yJIbTaTe KOTOPOTO BBISCHSIOTCSI YAaCTHBIC OIMMOKU B 2JIEMEHTAX MPOEKTA.

Tperbsa cepusi BOZHMKAET IIOCJE CAa4d B IIPOMBIIUICHHYIO 3KCIUTyaTaluio, KO-
I71a BBISBISIOT OMMOKY B (DYHKLIMOHAJIBHOM apXUTEKTYpe CUCTEMBI, CBSI3aHHBIC
C HECOOTBETCTBMEM IPOEKTa TPeOOBaHUAM 3aKa3zuMKa 0 COCTaBy (PyHKIHO-
HaJIbHBIX MOACUCTEM, COCTABY 3aJ1a4 U CBA3SM MEXIy HUMHU.

YetBepTasi cepusi BOZHUKAET B TOM ciydae, Korja TpeOyercss Moaudukanus cu-
CTEeMHOW apXUTEKTYphl B CBS3M C HEOOXOJUMOCTBIO alaliTAllUU MPOEKTa K HO-
BBIM YCJIOBUSIM (DYHKIIMOHUPOBAHUS CUCTEMBI.

[Iaras cepusi BO3ZHUKAET, €CIIM MPOEKT CUCTEMbI COBEPIIEHHO HE COOTBETCTBY-
eT TpeOOBaHUSAM, MPENBABISIEMbIM K OPraHW3allMOHHO-DKOHOMUYECKOH CHCTe-
M€, BBUJly TOTO, YTO OCYHIECTBISETCS MOPAJIbHOE €r0 CTapeHuUe.

YToObl UCKITIOUUTH IATYIO CEPUI0 U MAKCUMAIILHO YMEHBLIUTh HEOOXOAUMOCTD BbI-
MIOJIHEHUS] TPEThEN U YETBEPTOM cepuid, HEOOXOAUMO BBINOIHATH NpoekTupoBaHue MC
Ha BCEX JTalax MepBod, OCHOBHOU cepur pazpadotrku MIC B COOTBETCTBUU CO CIIEAYIO-
IIMMHU TpeOOBaHUSIMMU:

paspaboTtka MIC momxHa OBITH BBIMOJIHEHA B CTPOTOM COOTBETCTBHH CO C(hop-
MYJIMPOBAaHHBIMU TPEOOBaHUSIMU K CO3/JaBa€MOM CHUCTEME;

tpeboBanus Kk MC mOMKHBI aIeKBaTHO COOTBETCTBOBATH IIETISAM M 3a1adam d¢-
(eKTUBHOTO (PYHKIIMOHUPOBAHHS CAMOTO OOBEKTa;

co3nanHas MC nomxHa cOOTBETCTBOBAaTh CPOPMYINPOBAHHBIM TPEOOBAHUSAM Ha
MOMEHT OKOHYaHHsI BHEJPEHUs, @ HE HA MOMEHT HadaJia pa3paboTKu;

BHCAPCHHAA ncC J0JIDKHA pa3sBUBATBCA U aAallITUPOBATHCA B COOTBETCTBUU C I10-
CTOSAHHO U3MCHAIIIUMHCS Tpe6OBaHI/IHMI/I k UC.

C ToukM 3peHus peanu3aluy NePEUUCICHHBIX aCIIEKTOB B TEXHOJIOTHIX MPOEKTUPO-
Banust UC Mozmenu KM3HEHHOTO IIMKIIa TIPEeTepIieBalii CyIeCTBEHHbIE n3MeHeHus. Cpe-
JI1 U3BECTHBIX MOJIEJEH )KU3HEHHOTO IUKJIa MOXKHO BBIJIETIUTh CIEAYIONIUE MOJECIH:
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e KackaaHas mMojenb (10 70-X TOIOB) — MOCIEAOBATEIbHBIN MEPEXO HA CIIEIYIO-
IIMI 3Tal MOCJIE 3aBEPIICHUS TPEABITYIIETO;

e wurepanmonHas mojenb (70-80-e roapl) —c HUTEpAlMOHHBIMH BO3BpaTramMu Ha
MPEIBITYIINE TAMbl TOCJIC BHIMOJHEHUS OYEPEITHOTO 3TaIa;

e chnupaibHas MOJENb (COBPEMEHHOE BpeMsl) — MOJIEJIb, IIPEATOIArarnias nocTe-
neHHoe pacupenue npororumna MC.

Kackaonas moodens. JIns 3T0i MOAENIH >KU3HEHHOTO IIUKJIAa XapaKTepHa aBTOMAaTH-
3alus OTJEJIbHBIX HECBA3aHHBIX 33]a4, He TpeOyIollas BINOJHEHNU UH()OPMAIIMOHHON
MHTETpali U COBMECTUMOCTH, IPOrPAMMHOI0, TEXHUUYECKOTO U OPTaHNU3allMOHHOIO CO-
npspkeHus. B pamkax peleHus: OTJeNbHbIX 3aJad Kacka/JHas MOJAEIb KU3HEHHOTO LUK-
Ja MO CpokaM pa3pabOTKH M HaJEeXKHOCTU ompasiana ceds. [IpumeHeHne kackaaHoM
MOZIEIH KM3HEHHOIO LUKJIAa K OOJBIIUM U CIOKHBIM IPOEKTaM BCIEICTBHE OOJIBIIOH
JUTNTENIBHOCTH Tpoliecca MPOESKTUPOBAHHS U U3MEHUMBOCTH TPeOOBaHMM 3a 3TO BpeMs
MIPUBOAMT K UX MPAKTHUUECKOW HEPEATU3yEMOCTH.

Hmepayuonnas mooenn. Coznanue xomiekcHbix MC mpenmnonaraer npoBeaeHHE
YBSI3KM NPOEKTHBIX PELIEHUM, MOJy4YaeMbIX NPU peanu3aluu OTIAENbHbIX 3ajad. [lox-
X0l K TMPOEKTUPOBAHUIO «CHH3Y-BBEpX» 0OYCIIaBIMBAaET HEOOXOJUMOCTh TaKUX HUTEpa-
LIMOHHBIX BO3BPATOB, KOTZA MPOEKTHBIE PEIIECHUS 0 OTACJIbHBIM 3ajjadyaM KOMILIEKTY-
10TCS B O0IIIME CUCTEMHBIE PELICHHSI U IIPU 3TOM BO3HHUKAET MOTPEOHOCTh B MIEPECMOTPE
paHee chopMyIUpOBaHHBIX TpeOoBaHui. Kak mpaBmiio, BciaeacTBHE OOJIBLIONO 4ucia
UTEpalMil BO3HUKAIOT PacCOIVIACOBAHUS B BBIIOJHEHHBIX IPOEKTHBIX PELICHUSAX U J0-
KyMEHTAIMU. 3alyTaHHOCTh (PYHKIIMOHAJIBHOW M CHCTEMHOM apXWUTEKTYpbl CO3IaHHOMN
NC, TpynHOCTh B MCHOJIB30BaHUM NMPOEKTHOM JOKYMEHTALIMU BBI3BIBAIOT Ha CTaAUAX
BHEJIPEHUS M HKCIUTyaTalluu cpa3dy HEOOXOAMMOCThH MEPENpPOEKTUPOBAHUS BCEH CHCTe-
MBI. J[MUTeNbHBIN )KU3HEHHBIN UK pa3padoTku MC 3akaHYMBaeTCs ATAllOM BHEIPEHUS,
3a KOTOPBIM HAaYMHAETCS KU3HEHHBIM UK co3nanus HoBou MC.

Cnupanvnasa moodens. Vicnionb3yeTcs: MOAX0[ K opraHu3anuu npoekruposanus MC
«CBEpXY-BHM3», KOIZa CHadaja OINpelesseTcss cOCTaB (PyHKIMOHAIBHBIX IMOJCHCTEM,
a 3aTeM ITOCTAHOBKA OT/AENbHBIX 33a7a4. COOTBETCTBEHHO CHauaja pa3pabdarblBalOTCs Ta-
KHe 00IIeCUCTEMHBIEC BOTIPOCHI, KAK OpraHM3allusl HHTEIPUPOBAHHON 0a3bl JaHHBIX, TEX-
HOJIOTHUSI cOOpa, Mepeayd U HAKOIJICHUs] MHPOPMALUY, a 3aTEM TEXHOJIOTHUS PELICHUS
KOHKpPETHBIX 337a4. B paMkax KOMIUIEKCOB 3a7a4 MMPOrpaMMUpPOBAaHUE OCYILECTBISAETCS
II0 HAIPAaBICHUIO OT TOJIOBHBIX IPOTPaAaMMHBIX MOIYJICH K HCHOJHSIOUIMM OTIEJIbHBIE
¢bynkuun monyiasiM. Ilpu 3ToM Ha mepBbIM MIaH BBIXOAST BONPOCH B3aUMOAEHCTBUS
uHTEepQEiicoB MPOrpaMMHBIX MOAYJIEH Mexay co0oil u ¢ 0a30if 1aHHBIX, a HA BTOPOM
IJIaH — peajan3alus aJropuTMOB.

1) Yto Takoe mpoeKT HHPOPMALMOHHON CUCTEMBI?

2) Yto moHMMAaeTcs MO/ MPOLIECCOM MPOSKTUPOBAHUS HH(POPMAIIMOHHOW CHCTEMBbI?

3) UYrto sBnsieTcs 0ObeKTaMU MPOEKTUPOBaHMS HHGOPMAIIMIOHHON CUCTEMBbI?
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4)

5)
6)

7)

8)

9)
10)
11)
12)
13)
14)
15)
16)

17)
18)
19)
20)
21)
22)
23)
24)
25)
26)
27)
28)
29)

KTto BpICTymaer B kadecTBe CyObEKTa MPOCKTUPOBAHMS WH(DOPMAIMOHHOW CH-
CTEMBI?

UTto Takoe TEeXHOJIOTHS TPOCKTUPOBAHUS?

Kakue ocHOBHbIE TPeOOBaHUS IPEABABISIOTCS K BBIOUPAEMOIl TEXHOIOTMH IIPO-
eKTUpOBaHuUs?

UTo cocTaBisieT OCHOBY TEXHOJOTHH MPOCKTHPOBAHHS HH(DOPMAIMOHHOW CH-
CTEMBI?

Kakue nmpuHIUIBI HCHIONB3YIOTCS TIPU MPOSKTUPOBAHUH CIIOKHBIX OOBEKTOB?
Kakue snemMeHThl Ha3bIBatOTCsS 0a30BBIMU?

Kakoe nmpoexTupoBaHue Ha3bIBAlOT HUCXOIAIINM, @ KAKO€ — BOCXOAALINM?
Uro npeacTaBisieT co00H UTEPAMOHHBIA XapaKTep MPOCKTUPOBAHMS?
Kakue 35eMeHThl Ha3bIBAIOTCS YHUPUIIMPOBAHHBIMU?

Yro Takoe MaTeMaTHYECKask MOJIeNb TEXHUUECKOro 00beKTa?

Kakue BenM4YMHBI Ha3bIBAIOTCS MapaMeTpaMu MOJIeNn?

Kakune nepemeHHble Ha3bIBalOTCS (a30BBIMU B MOZAEIAX 00beKTa?

B deMm 3akiovarOTCs OCOOCHHOCTH IMapaMeTPOB B MOJCIISAX IMPOCKTHPYEMBIX
00BEKTOB?

Kakas npoekTHas npoueaypa Ha3blBa€TCsl TUIIOBOM?

Kakue ObIBaOT MPOEKTHBIE MPOLIETYPhI?

Ha xakue mpouenypsl aeisTcst mpoleaypbl aHanusza?

B yem cMbIc npoLeaypbl OIHOBapUAaHTHOTO aHanu3a’?

B 1yem cMbIc ipoLeypbl MHOTOBapUaHTHOTO aHaIu3a’?

Ha xakue npouenypsl AesATCs Npoueypsl CHHTe3a?

B yem cmblic nponenypbl CTpyKTYpHOTO CUHTE3a?

B 1em cmblca nponienypbl NapaMeTpUueCcKOro CUHTE3a?

Kakas npouenypa Ha3zbiBaeTCs NpOLEAYPON ONTUMHU3ALUN?

UYrto Ha3bIBaeTCs )KM3HEHHBIM LUKIOM HH(MOPMALIMOHHON CUCTEMBI?

N3 kakux cTaguii COCTOMT KU3HEHHBIN UK HHHOPMAIIMOHHON CUCTEMBI?
Kakue TpeOoBaHus HY>KHO Y4eCTh P pa3padboTKe NHPOPMAITHOHHON CUCTEMBI?

Kakue cymiecTByOT MOJIEIN KU3HEHHOTO LUKIa?
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CTPYKTYPHbIV NOAxXoA
K MPOEKTUPOBAHUIO
NHOOPMALIMOHHBIX CUCTEM

3.1 CyLHOCTb CTPYKTYPHOro nogxona

CymHocTh CTpYKTypHOTO 1oaxosa K pa3padorke MC 3akimouaercs: B €€ JEKOMIIO3HU-
IIMM HA aBTOMAaTHU3UpyeMble (QPYyHKIMHU: T. €. CUcTeMa pa30uBaeTcsi Ha (YHKLIMOHAIbHbIC
HIOICUCTEMBI, KOTOPBIE, B CBOIO OYepellb, NENATCS Ha MOA(YHKIMHU, 3TH MOAPYHKIIUH
HOZIPA3EISIOTCS Ha 3a1a9u U Tak jaanee. [Ipomecc pazouenus npoaonkaeTcs BIUIOTh 10
KOHKPETHBIX Tporeayp. [Ipu 3ToM aBTOMaTtu3upyeMasi CUCTeMa COXpaHSET IeI0OCTHOE
IPE/ICTAaBICHUE, B KOTOPOM BCE COCTABIISAIONINE KOMIIOHEHTHI B3aUMOYBSI3aHBbI [6].

Bce nanbonee pacrpocTpaHeHHbIE METOAOJIOTHH CTPYKTYPHOTO MOX0Aa Oa3upyroT-
csl Ha pszie OOMIMX TPUHIIUIIOB:

IPUHLIMIT PEIICHUs CJIOKHBIX MPOOJIeM IMyTeM HUX pa30HMeHuss Ha MHOXXECTBO
MEHBIINX HE3aBUCHUMBIX 33]1a4, JIETKUX IS IOHUMAHUS U PELICHHUS;

IIPUHLUI HEPAPXUYECKOTO YNOPSAJOYMBAHUSA, T.€. NPUHLUII OPTaHHU3ALUU CO-
CTaBHBIX YacTel MpoOsieMbl B HEpapXHUECKHE JIPEBOBHUJIHBIE CTPYKTYPHI C J0-
OaBlieHHEM HOBBIX JeTajlell Ha KaKJJOM YPOBHE.

MPUHIUIT a6CTpaFI/IpOBaHI/I$I: 3aKJIIOYaCTCA B BBIACICHUHN CYIICCTBCHHBIX ACIICK-
TOB CUCTEMBI U OTBJICYCHUS OT HCCYIICCTBCHHBIX;

IPUHLKI (OpMaIM3aLUuU: 3aKI0YaeTCsl B HEOOXOAUMOCTU CTPOTOr0 METOUYE-
CKOr'0 IO/IX0J1a K PEIICHUI0 IPOOIEeMBlI;

IPUHLIKIT HEIPOTUBOPEYUBOCTH: 3aKJIOYAETC B 0OOCHOBAaHHOCTU U COIVIACO-
BaHHOCTH 3JIEMEHTOB;

IIPUHLUI CTPYKTYPHUPOBAHUS JAHHBIX: 3aKJIFOYAETCA B TOM, YTO JaHHBIE TOJIXK-
HBI OBITh CTPYKTYPUPOBAHBI U HEPAPXUUECKU OpPTraHU30BAHBI.
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Ha craguu npoextupoBanuss UC mozaenu paciiupsitoTcsi, yTOUHSIOTCS U JIOHOIHS-
I0TCS JUarpaMMamHu, OTpa)xaroliMMH CTPYKTYpPy NPOTrpaMMHOI0O o0ecIieueHus: apXuTeK-
Typy 1O, CTpyKTypHBIE CXEMBI IPOrPaMM U JUArpaMMbl SKpPaHHBIX (OPM.

IlepeuncieHHble MOZIETN B COBOKYNTHOCTH AaroT noiHoe onucanue MC HesaBucu-
MO OT TOTO, SIBIISICTCS JIM OHA CYIIECTBYIOIIEH WM BHOBH pa3pabarsiBaemoil. CocTas
JyarpamMm B Ka)/J10M KOHKPETHOM CiIy4ae 3aBUCUT OT HEOOXOAMMOM MOJHOTHI ONUCAHUS
CUCTEMBI.

3.2 MeTtogonorusa oyHKUNOHAarIbHOro MoaenupoBaHus
SADT

Metononorust SADT (Structured Analysis and Design Technique) npencrasmisier co-
00l COBOKYITHOCTb METOJIOB, MPaBWJI U MPOLEAYD, MPEIHA3HAUEHHBIX JJIsi MOCTPOCHUS
(GYHKLIMOHAIBHOM Mozienu 00beKTa Kakoh-mu0o mpeaMeTHol obnacth. PyHKIMOHAIb-
Hast Mozenb SADT oroOpakaeT QyHKIHOHAJIBHYIO CTPYKTYpPY OOBEKTa, T.€. MPOU3BO-
JUMbIE UM JIEUCTBUS U CBSI3M MEXAY 3TUMH JEHCTBUAMHU [6].

JlanpHeHIUM pa3BUTHEM JaHHOM METOJ0JIOTHH cTajo nossiaeHue ctanaapra IDEFO.
IDEF (Integration DEFinition) —ceMelcTBO COBMECTHO HCIOJB3YEMbIX METOMOB JUIsS
npouecca MoAeIupoBaHus [8].

PesynsraroMm npumenenus merononorun SADT saBnsercs Monenb, KOTOpast COCTOUT
u3 auarpamm, (parMeHTOB TEKCTOB M IVIOCCApusi, UMEIOIIMX CCBUIKM JIpYyT Ha Jpyra.
JlnarpaMmbl — IJIaBHBIE KOMIIOHEHTHI Mojien, Bee pynkumn C u uHTepdeiicsl Ha HUX
MIPEJICTaBJIECHbI KaK OJOKU U yrd. MecTo coelMHEeHUs 1yTy ¢ OJIOKOM OIpeNesieT TUIl
untepdeiica. Ynpasinstomas nHbopMalys BXOIUT B OJIOK CBEPXY, B TO BpeMs Kak HH-
¢dopmanus, KoTopasi noasepraercs 00paboTke, MOKa3bIBAETCs C JIEBOW CTOPOHBI OJ10Ka,
a pe3yJbTaThl BEIXOJA — C MPABOM CTOPOHBI. MexaHu3M (4eI0BEK UIM aBTOMaTU3UPOBaH-
Hasi CHCTEMA), KOTOPBIM OCYLIECTBIIET ONEPALMIO, IPEACTABIAETCA AYroi, BXoasdiei
B Omok cHm3y (puc. 3.1).

VYnpasnenue

Lo

Bxogpr ———» OyHKIUA ——» BrIxoanl
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Puc. 3.1 — ®yHkunoHanbHbIN 670K U UHTEpECHbIE TyTH

SADT-Momens maeT mOIHOE, TOYHOE M aJeKBAaTHOE OMHCAHHE CHUCTEMBI, NMEIOIIEe
KOHKpEeTHOE Ha3zHaueHue. Llenpro Mojenu siBisieTcsl OoJyYeHHe OTBETOB Ha HEKOTOPYIO
COBOKYITHOCTh BOTIPOCOB. DTH BOIPOCHI HESIBHO MPHCYTCTBYIOT (TIOpa3yMeBarOTCs)
B IPOIIECCE aHalIMu3a, U, CIEA0BATEIbHO, OHU PYKOBOAST CO3/IaHUEM MOJENU U Harpas-
JIIKOT €T0. 3TO O3Ha4acT, 4TO caMa MOJCJIb JOIXKHA 6YI[GT JAaTb OTBCTHI HA 53TU BOIIPOCHL
C 3aJ]aHHOM CTEMeHbI0 TOYHOCTU. Ecnmu Mozenp oTBeuaeT HE HAa BCE BONPOCH WA €€
OTBETHl HEJIOCTATOYHO TOYHBI, TO MBI TOBOPHUM, YTO MOJICTh HE JIOCTUIIA CBOCH IICIIH.
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Ompenensis moaenb TakuMm o6pazoM, SADT 3aknaapiBaeT OCHOBBI MPAKTHUYECKOTO MO-
nenupoBaHus. TOJNBKO TOHSB, HACKOJIBKO XOPOIIO HYKHO OTBETUTH Ha MOCTABJICHHBIC
BOMPOCHI, MOKHO OMPEIENIUTh, KOrJa MPOIecC MOACIUPOBAHUS MOKHO CUHTATh 3aBEp-
HICHHBIM (T. €. KOT/Ia MO/IeTIb OyJIET COOTBETCTBOBATh MOCTABICHHOMW IIEIH).

Mopgenp sBIsS€TCS HEKOTOPBIM TOJIKOBaHHEM cucTeMbl. [loaTomy cyObekTOoM Moje-
JUPOBAHUS CIYXKUT cama cuctema. OHAKO MOAETUpyeMas CUCTeMa HUKOT/a He Cyllle-
CTBYET M30JIMPOBAHHO: OHA BCET/a CBsi3aHa C OKpyxkaroiei cpexoit. [Ipuuem 3adactyro
TPYIHO CKa3aTh, I7ie KOHYaeTCs CUCTeMa U HauuHaeTcs cpena. [lo sToif mpuunHe B Me-
tofgonorun SADT momyepkuBaeTcss HEOOXOTUMOCTh TOYHOTO OTPEACIICHUS TPAHUI] CH-
ctembl. SADT-mMozenp Bcerna orpaHU4MBaET CBOM CyOBEKT, T. €. MOJI€Tb YCTAHABIUBACT
TOYHO, YTO SIBJSICTCSI U YTO HE SIBIISIETCSA CYOBEKTOM MOCIIMPOBAHUS, OMUCKHIBAS TO, YTO
BXOJIUT B CHUCTEMY, U MOJpa3yMeBas TO, YTO JIKHUT 3a ee mpeneiramu. OrpaHudyuBas
cyonbekt, SADT-Mozenp momMoraer CKOHIIEHTPUPOBaTh BHUMaHNE UMEHHO Ha ONHCHIBae-
MO crcTeMe U MO3BOJISeT N30ekKaTh BKIFOYEHHS TOCTOPOHHHX CyObeKTOB. BOT mouemy
yTrBepxaaercs, yto SADT-monenpb 1oikHa UMETh €AMHCTBEHHBIN CYOBEKT.

C ompeneneHreM MOJIEIH TECHO CBA3aHa MO3UIHUS, C KOTOPOU HaboaeTcs cucreMa
U co3naetcs ee Mojelnb. [T0CKoNMbKy Ka4ecTBO OMUCAHUS CUCTEMBI PE3KO CHIKAETCs, ec-
M oHO He chokycupoBaHo HH Ha yeM, SADT Tpebyert, uTOOBI MOZIETH paccMaTpUBAIACh
BCE BpEMsI C OHOU U TOM K€ MO3UIIMH. DTa MO3UIUS HA3bIBACTCS «TOUKOM 3PCHUS JTaH-
HOM Mozenu. «Touky 3peHus» Jiydlle BCEro MpeacTaBisTh cebe Kak MecCTO (IO3ULHUIO)
YyeJloBeKa WM 00bEeKTa, B KOTOPOE HAJ0 BCTaTh, UTOOBI YBUIECTh CUCTEMY B JECHCTBUHU.
C sT0li (hMKCHPOBAHHOM TOYKU 3pPEHUS MOXKHO CO3/1aTh COITIACOBAHHOE OMUCAHHUE CUCTe-
MBI TaK, YTOOBI B MOJIEJIM HE CMEIINBAJINCH Obl HECBSI3aHHBIC OMTHCAHMSL.

[locne Toro xak ompesesieHbl CyOBEKT, Lelb U TOYKa 3pEHUs MOAEIH, HauMHaeTCs
nepBasi MHTErpalys mnporecca MoaeaupoBanus mo metogoioruu SADT. CyObekT onpe-
JIEJISET, YTO BKIFOUUTH B MOJIEJb, & YTO UCKITIOUUTH U3 Hee. Touka 3peHHsl IUKTYeT aBTO-
py Mojenu BbIOOp HykHOU MH(popManuu o cyosekTe U opMmy ee monayu. Llens craHo-
BUTCSI KPUTEPUEM OKOHYAHUSI MOACIUPOBaHUs. KOHEUHBIM pe3ysibTaTOM 3TOTO MpoIiecca
SBIIETCS] HAOOP TIIATEILHO B3aWMOYBSI3aHHBIX OMMCAHHM, HAYWHAS C OTICAHUSI CaMOTO
BEPXHEro YPOBHsI BCEil CUCTEMbI M KOHYasi MOAPOOHBIM OMMCAaHUEM JeTajieil uin ornepa-
AN CUCTEMBIL.

Opnnoii n3 Hanbonee BaxkHbIX ocobeHHocTer merononorun SADT sBisieTcst mocre-
MIEHHOE BBEJECHME BCE OOJBIIMX YpOBHEH JeTalu3alliy 10 MEpE CO3/aHus Juarpam,
0TOOpaXKaroIuX MOEIb.

Ha puc. 3.2 npuBeneHbl 4eThipe auarpaMMbl U UX B3aUMOCBSI3U, ITOKa3aHa CTPYK-
typa SADT-monenu. Kaxaplii KOMIOHEHT MOJEIN MOXET OBbITh JEKOMIIO3MPOBAaH Ha
npyroit nuarpamme. Kaxknas quarpaMma WIUTIOCTPUPYET «BHYTPEHHEE CTpOEHHUE» OlloKa
Ha poauTENbCKOM nuarpamme. [lyru, BXxozsiiye B OJOK M BBIXOISIIME W3 HErO Ha Jua-
rpaMMe BEPXHETr0 YpOBHS, SIBIAIOTCS TOYHO TEMHU XK€ CaAMBbIMHU, YTO M JYTH, BXOASIIUE
B UarpamMMy HIDKHETO YPOBHS M BBIXOJAIINE M3 HEe, MOTOMY 4YTO OJIOK U Juarpamma
MPEICTABIISIOT OJIHY U TY K€ YaCTh CHCTEMBI.

[Toctpoenne SADT-monenu HauMHAETCsl C MPEACTABICHUS BCEW CHUCTEMBI B BHUIE
npocTeiiell KOMIIOHEHTHI — OHOTO O10Ka U AyT, n300pakaronux nutepdeiicel ¢ GpyHk-
USAMU BHE CUCTeMBI. [I0CKOIBKY €MHCTBEHHBIN OJIOK MPEICTABISIET BCIO CHCTEMY Kak
€IMHOE I1eTI0e, UM, YKa3aHHOE B OJIOKe, SIBISETCS 00ImUM. DTO BEPHO U I HHTEepderic-
HBIX JIyT — OHM TaK)K€ MPEACTABIISIIOT TOJHBIM HA00Op BHEIIHUX UHTEP(PEHCOB CUCTEMBI
B ILIEJIOM.
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Puc. 3.2 — Crpykrypa SADT-monenu. JlekoMno3uius gaarpaMmm

3arem OJIOK, KOTOPBIA MPENCTABISAET CUCTEMY B Ka4eCTBE €JMHOTO MOAYJS, JeTa-
JTM3UPYETCs Ha APYTOil AHarpaMme C OMOIIbI0 HECKOJIBKHUX OJIOKOB, CO€TMHEHHBIX WH-
TepheHCHBIME TyramMu. DTH OJOKH MPEACTaBISIFOT OCHOBHBIE MONMYHKIIUU HCXOTHOMN
¢bynkuuy. JlaHHast JEKOMITO3ULMS BBIABISAET MOJHBIA HaOop nmoadyHKUUHM, Kaxgas u3
KOTOPBIX IpeACTaBIeHa Kak OJIOK, FPaHULbl KOTOPOTO OIpeiesieHbl HHTepPEeHCHBIMU /Ty-
ramu. Kaxxias u3 9Tux noadyHKIUi MOXKeET ObITh I€KOMIIO3UPOBaHa MOJOOHBIM 00pa3omM
Uit Ooiee eTANBHOTO MpEACTaBIeHUs. Bo Becex ciydasx Kakaas MoAQYyHKIUS MOXKET
COZIEPIKaTh TOJIBKO TE€ AJIEMEHTHI, KOTOPBIE BXOIAT B HCXOAHYIO (DYyHKIIHIO.

Monens SADT npencraBnser co0oi cepHio JUarpaMM ¢ COINPOBOAUTENBHON JIOKY-
MEHTalueH, pa30UBarOIIUX CIIOXKHBIH 0OBEKT Ha COCTABHBIC YAaCTH, KOTOPHIE IPEICTaB-
JeHbl B BUIE OnOoKoB. JleTanmy Ka)Ioro M3 OCHOBHBIX OJIOKOB ITOKa3aHbI B BUAE OJ0-
KOB Ha JIpyrux auarpammax. Kakmast netanbHas quarpamma siBJSICTCS JEKOMITO3HIIACH
Omoka u3 Oosee oOmie auarpammbl. Ha kaxjaom mmare JEKOMIIO3HMIIMH Oojiee oOrmias
JMarpaMma Has3bIBaeTcs pooumensckoli Al 0oee NeTaabHON JUarpaMMBbl.

HexoTopbie Iyru mpucoeqrHEHBI K OJI0KaM JuarpaMMbl 0OOMMHU KOHIIAMH, y JIPY-
THX )K€ OJUH KOHEIl OCTAaeTCs HEe NPUCOCAMHEHHBIM. He mprcoennHEeHHbIE TyTH CO-
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OTBETCTBYIOT BXOJ[aM, YIPABICHUSIM W BBIXOAM POJUTEIHCKOTO OJ0Ka. MICTOYHMK WiH
MOJTYYaTellb 3TUX TOTPAaHHYHBIX YT MOXKET OBITh OOHAPY)KEH TOJBKO Ha POAUTEIBLCKON
Jarpamme.

Kaxp1ii 610k Ha quarpamme umeer cBoi Homep. biok mr000ii AuarpaMmbl MOKET
OBITH Jlajiee OMHMCaH AMArpaMMON HIDKHETO YPOBHS, KOTOpas, B CBOIO OY€pEb, MOKET
OBITh Jajiee JeTaIu3upoBaHa C MOMOLIbI0 HEOOXOAMMOIO YMCia Juarpamm. Takum o0-
pasoMm, popMHUpyeTCs HepapXusi Juarpamm.

Jlist Toro, 4ToObl yKa3aTh MOJOKEHHUE JII0O0H auarpamMMbl UM OJIoKa B ME€papXuu,
UCTIONIB3YIOTCA HOMepa auarpamM. Hanpumep, A21 sBisercs AuarpaMMo, KoTopas Jie-
Tanu3upyet 610k 1 Ha nuarpamme A2. AHanoruuHo, A2 neranusupyer OJok 2 Ha aua-
rpamme AO. Homepom camoro BepxHero Oisoka siBisiercst A-0.
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Puc. 3.3 — ITIpumep SADT-nuarpammbl

broku SADT Hukorma He pa3MeNniaroTcsl Ha IUarpaMme ciiydaiiHpiM oOpa3zom. OHu
pa3MenaTcsl M0 CTENEHU BAKHOCTH, KaK €€ MOHMMaeT aBTop auarpammbl. B SADT
3TOT OTHOCHUTENBHBIN MOPSIIOK HA3bIBAETCS AOMUHHpOBaHHEM. /[oMUHUpOBaHUE MOHU-
MaeTcs Kak BIUSHHE, KOTOPO€ OAMH OJIOK OKa3bIBaeT Ha Jpyrue OJOKU IHarpaMMBbl.
Hanpumep, caMbIM TOMUHUPYIOIIUM OJIOKOM JAHArpaMMbl MOXKET OBITh JINOO MEPBBIA U3
TpeOyeMoil nmocienoBarenbHOCTH QYHKIMH, THM00 MIaHUPYIOIIas UK KOHTPOJIUPYIOLIas
dbyHKIMA, BIUsIONas Ha Bce apyrue Gpynkuuun. Hanbonee qoMuHUpYrONIMEI OJIOK OOBIY-
HO pa3MeIaeTcsl B BEPXHEM JIEBOM YINIy JUarpamMmbl, a HaUMEHee JOMUHUPYIOUTHI —
B IIPaBOM HIDKHEM yriny. B pesynbrare monyuyaercs «cTyneHYaTas» cxema, MopoOHas
IIpeJICTaBIEHHON Ha pucyHke 3.3. PacnonoxeHue OJIOKOB Ha CTpaHMIIE OTPAXKAET aBTOP-
CKOE€ OllpeieJIeHHE JOMUHUPOBaHUs. TakuM 00pa3om, TOMOJIOTHS AUarpaMMbl IIOKa3bIBa-
eT, Kakue (PyHKIMM OKa3bIBAIOT OOJIbIllee BIMSHUE Ha OCTalbHbIE. YTOOBI MOTYEPKHYTh
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310, SADT-aHaJIMTUK MOXET MEepEeHYMEpOBaTh OJIOKM B COOTBETCTBUM C MOPSIKOM HX
JIOMUHUPOBAHUS.

B meroponorun SADT TpeOyeTcst TOIBKO MATh THUIIOB B3aUMOCBsI3ei Mexay Oi0Ka-
MU JJIsl OIIMCAaHUS UX OTHOIIEHUI: yIpaBiIeHue, BX0J, 00paTHas CBA3b IO yIPaBIECHUIO,
oOpaTHas CBA3b IO BXOY, BBIXOJ-MeXaHU3M. CBSI3U 10 YIPABICHUIO M BXOAY SBIISIOTCS
MPOCTENIIMMHU, MOCKOJIBKY OHM OTPAKatOT IPSMbIE BO3IEHCTBUSI, KOTOPblE MHTYUTUBHO
MOHSITHBI U OYEHB MPOCTHI.

OTHolIeHNEe yNpaBIeHUs] BO3HUKAET TOIZA, KOIZIAa BBIXOJ OIHOIO 0J0Ka HEmocpen-
CTBEHHO BIIMSCT Ha OJIOK ¢ MEHBIIUM JoMHHUpoBaHueM. Hampumep, Onok Al Brnuser
Ha Omoku A2 u A3 (cm. puc. 3.3). OTHOIICHHE BXOJa BO3HUKAET TOT/A, KOTJA BBIXOJ
OJTHOTO OJI0OKa CTAaHOBUTCS BXOAOM i OJIOKA ¢ MEHBIIMM JIOMUHUPOBAHUEM, HAIIpUMED
BBIXO/T O710Ka A2 cTaHOBHUTCS BXOA0M (GYyHKIUH A3.

OOparHast cBsA3b 10 YIIPABIEHUIO U 00paTHast CBA3b M0 BXOAY SIBJIAIOTCS Oosee CloXk-
HBIMH, TIOCKOJIbKY OHU MPEACTABIISIIOT UTEPALMIO U PEKYPCHIO, T. €. BBIXOBI U3 OJHOM
(GyHKUIMY BAMSIOT Ha Oy/aylee BHIIOJHEHHE APYTHX (PyHKIMHA, YTO BIIOCIEACTBUU BIIH-
sieT Ha MUCXOIHYI0 QyHKuMI0. OOpaTHas CBsI3b IO YNPABICHUIO BO3ZHUKAET TOIJa, KOIna
BBIXOJ] HEKOTOpPOro Oyioka BiUseT Ha OMOK ¢ OoibIIMM JOMHHHpoBaHHEM. CBs3b IO
BXOJJHOM OOpaTHOM CBSA3M UMEET MECTO TOIa, KOIZa BBIXOJ OAHOIO OJIOKAa CTAHOBUTCS
BXOJIOM JIpyTroro 6j0ka ¢ 60JbIIUM JOMUHUPOBAHUEM.

CBsI3U «BBIXO/I-MEXaHU3M» BCTPEUAIOTCS HEYACTO U TPENCTABIISIOT OCOOBIA MHTE-
pec. OHM OTpa)karoT CUTYALUIO, IIPU KOTOPOM BBIXO/ OJHOM (PyHKLIMU CTAHOBUTCS CPE-
CTBOM JIOCTIKEHUS 11eNu Juist Apyroit. Hampumep, Ha puc. 3.3 npencraBnena ¢GyHkus 3
«IlogroroBute pabouee MecTO», MMEIOLIAs BBIXOJA «0OOPYHOBaHHOE pabouee MecToy,
KOTOPBIii, B CBOIO 0Yepe/ib, ABIAETCS MEXaHU3MOM JuIsd Ojioka 4. DTO 03HaYaeT, 4To 000-
pyaoBaHHOE pabouee MECTO HEOOXOAUMO JJIsl TOrO, YTOOBI Ha4yaTh Mporecc 00padoTKu.
B aToMm ciywae nyra mexaHuzMa 00O3HAYaeT CTPOTO MOCIIENOBATENIbHYIO B3aUMOCBS3b:
IIPUTOTOBJICHUS JOKHBI ObITh 3aBEPIIEHBI 10 Hayasia paboTel. [1oaTOMy CBSI3U «BBIXO-
MEXaHU3M» XapaKTEpHbI IPU paclpeeIeHNH HCTOYHUKOB PECYpcoB (Harpumep, Tpely-
eMble MHCTPYMEHTBI, 00yueHHBbIH nepcoHal, pu3nyeckoe NpocTpaHCcTBO, 000pyIOBaHUE,
(¢uHaHCHUpOBaHUE, MaTEPUAJIbI).

Pa3BerBnenus ayr, nzoOpaxaeMmble B BUJE PACXOIALIMXCS JIMHUHN, O3HAYAIOT, YTO
BCE COEPKUMOE YT WM €r0 4acTh MOXKET MOSIBUTHCS B Ka)KJIOM OTBETBJICHUU TYTH.
Jlyra Bcerna momevaeTcs 0 pa3BeTBICHUs, YTOOBI AaTh Ha3BaHUE BceMy Habopy. Kpome
TOT0, KaX/1asi BETBb JIyTM MOXKET ObITh IOMEUEHA WM HE IIOMEYEHa B COOTBETCTBUU CO
CJICAYIOIIMMU MIPAaBUIAMHU:

® HCIIOMCYCHHBIC BETBU COJACPIKAT BCEC O6’BCKTI>I, YKa3aHHbIC B MCTKE OYI'U MEPECa
Pa3BETBICHUCM (T. €. BCE 00BEKTHI MMpHUHAAJIC)KAT 9TUM BeTBHM);

® BCTBHU, ITIOMCUYCHHBIC IOCJIC TOYKH PA3BCTBJICHUA, COACPIKAT BCEC OOBEKTHI HIIM
HX YaCTb, YKa3aHHBIC B MCTKC AYTI'H ICPCA PAa3BCTBICHUCM (T. €. KaXgasa MCTKa
BCTBU YTOYHSACT, YTO UMCHHO COACPIKUT BeTBB).

Cnusaue ayr B SADT, u3o0paxaemMoe Kak CXOJSIINECS BMECTE JIMHUH, YKa3bIBaCT,
YTO COACPKUMOE KaXKI0M BETBH HJIET Ha (DOPMHUPOBAHUE METKH ISl TYTH, SBIISIOMICHCS
pE3yAbTaToOM CIMSIHUS UCXOIHBIX nyT. Ilocne cnustHus pe3ynasTupyromias Ayra Bcerna
ToMevaeTcs ISl YKa3aHus HOBOTO Habopa 0ObEKTOB, BO3HUKIIIETO TIOCIE 00BEIUHEHUSI.
Kpome Toro, xaxmas BETBb HEpE] CIMSHUEM MOXET IMOMEYAThCS WU HE MOMEYaThCs
B COOTBETCTBHH CO CJICTYIONTUMU MPABUIIAMU:
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® HEIMOMEUEHHBIE BETBU COZEPKAT BCE OOBEKTHI, YKa3aHHbIE B 00IEH METKE Jyrd
nociie causHus (T. €. Bce 00bEKThI UCXOIAT U3 BCEX BETBEH);

e T[IOMCUCHHBIE TEepe]] CIUSHUEM BETBU COJICP)KAT BCE WJIM HEKOTOPHIE OOBEKTHI
U3 TEPEUUCIICHHBIX B OO0l METKe IMOcie CIUsSHUS (T.€. MeTKa BETBU SICHO
YKa3bIBAET, YTO COACPKHUT BETBB).

Xopotass METOIOJIOTHsI CTPYKTYPHOTO aHalii3a, MO3BOJISIONIAs CO3/1aBaTh OT/IEIb-
HbI€ AUarpaMMbl, JOJDKHA FapaHTUPOBAaTh IPABUIIBHOE COEIMHEHUE BCEX AUarpaMm s
oOpa3oBanus cornacoBaHHoW Monenu. SADT-nuarpaMMbl UIMEIOT BHEIIHUE AYTH — AYy-
T'H, KaK OBl BBIXOJISIIIE HAPYXKY M BEIyIIHUE K KPA0 CTPAHUIIBL. DTH JIYTH SIBISIOTCS WH-
TepdericoMm Mexay AuarpaMMoi U ocTanbHOM yacTeio moaenu. SADT tpelyert, 4TOOBI
BCE BHEIITHWE JYTH JWarpaMMbl OBLIIM COIJIAaCOBAaHBI C JIyramMH, 0Opa3yIoIIMMU TpaHU-
Iy TOi AuarpaMMel. JIpyrumu ciioBamH, AHarpaMma JOJKHA ObITh «COCTBIKOBAHA» CO
CBOEH ponuTenbckoil quarpaMmoil. OOBIYHO 3TO 03HAYAET, YTO BHEIIHHME IYTU COIJaco-
BaHbI 110 YUCIIy U HAUMEHOBAaHHUIO (HO HE 0053aTENIbHO MO PACIOJIOKECHHIO) C IyTaMH,
KaCarOIIMMHUCS JIEKOMIIO3UPOBAHHOTO OJIOKAa POIUTETHCKOM JUarpaMMel.

B SADT mnpunsita cucrema 0003Ha4€HHM, MTO3BOJISAIONIAS AHAIUTUKY TOYHO UJCHTH-
(¢bunupoBaTh U MPOBEPATH CBSA3M MO IyraM MEXAY JuarpamMmamu. JTa cxeMa KOIupo-
BaHus Oyr — «/COM» — nmonyunsa Ha3BaHUE IO MEPBBIM OyKBaM aHIIMICKUX SKBUBA-
JeHToB cloB «Bxom» (Input), «ympasnenue» (Control), «Bbixom» (Output), «MeXxaHU3M»
(Mechanism). Kogsr ICOM 4pe3BrruaitHo 3¢ (heKTUBHBI, TOCKOJIBKY OHU TTIO3BOJISIOT aHa-
JUTUKY OBICTPO MPOBEPSITH COITTACOBAHHOCTh BHEIIHUX YT AHArPaMMBbl ¢ TPAHUYHBIMU
JyraMHu COOTBETCTBYIOLIETO OJ0Ka pOIUTENLCKON TUarpaMMBl.

Onu Taxke 00eCreunBaloT COITIACOBAHHOCTh JEKOMIO3HUIINH, TOCKONBKY BCE AYTH,
BXOJIAIINE B JMArpaMMy M BBIXOJSIINE U3 HEe, JOKHBI ObITh yuTeHsl (cM. puc. 3.3). On-
HUM U3 CIIOCOOOB TaKON CTHIKOBKHM MOXET CIIy’KUTh NpucBanBaHue konoB ICOM BHem-
HUM JyraM HOBOHM JUarpaMMbl COITIACHO CJIEIYIOLIUM MPABHUIIAM:

e TMpencTaBbTe cebe PUCYHOK HOBOM AuMarpamMMbl BHYTPH pasziaraeMoro OJoka.
[TpoanuTe BHEUIHME AYT'M MOYTH A0 Kpas AuarpamMmbl. 3pUTEIbHO COEAMHUTE
KKy BHEIIHIOK Jyry JuarpaMMbl ¢ COOTBETCTBYIOLIEH T'PAaHUYHOW Tyroi
JIEKOMIIO3UPYeMOro OJI0Ka;

® [PHUCBOMTE KOJA KaXXIOW 3pUTENbHOU CBA3U. Mcnonb3yitTe | s BXOOHBIX OyT,
C — st cBsizedt MeXAy ayraMu ynpasieHus, O — 11 CBsI3eid MEKy BBIXOJHBI-
MU ayramu, M — juis cBsizeil MeXIy AyraMu MeXaHu3Ma;

e 100aBbTE TMOCIIE KaXJOW OYKBBI HUQPY, COOTBETCTBYIOIILYIO MOJOKEHHUIO JaH-
HOUW JIyTM CPEeI JIPYTHX JyT TOTO K€ THUIIA, KACAIOIIMXCS POJAUTEIILCKOTO OI0Ka.
[TprueM BXOIHBIC W BBIXOJHBIC TyTU TMEPECUUTHIBAIOTCS CBEPXY BHH3, a IyTH
VOpaBICHUA W MEXaHU3MOB TICPECUMTHIBAIOTCS ClIeBa HampaBo. Tereps 3arm-
IIUTE KKIBIA KOJI OKOJIO OKOHYAHUS KaKIOW BHEIIHEW Ayru (cM. puc. 3.3).

3.3 MogennpoBaHne NOTOKOB AaHHbIX (MPOoLEeccoB)

B ocHOBe 1aHHOW METONOJIOTUH JIEKUT MOCTPOCHUE Mozenu aHanusupyemon MC —
IIPOCKTUPYEMOM MIIM PEANIbHO CYLIECTBYIOIIEH. B COOTBETCTBUM ¢ METONOJIOTHENH MO-
JIeJIb CUCTEMBI OIIPEIEIAETCS KaK MepapXysl JUarpaMM IOTOKOB JTaHHBIX, OITUCBHIBAKOIINX
mporecc npeodpazoBaHus UHMOPMALMK OT €€ BBOJA B CHUCTEMY [0 BbIJa4d IOJIb30Ba-
Temo. JlnarpaMMbl BEepXHHX ypOBHEH uepapXuu (KOHTEKCTHBIE TUarpammbl) oIpee-
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JSIIOT OCHOBHBIE mpoliecchl Wwin noacucteMsl MC ¢ BHEMIHUMU BXOAAMM U BBIXOJIAMHU.
OHM JeTanu3upyrOTCs IPU MOMOIIY IUarpaMM HHXKHETO ypoBHS. Takas TeKOMIO3UIMS
IPOAOJKAETCS, CO3/1aBasi MHOTOYPOBHEBYIO UEPAPXUIO IMAarpaMm, 10 T€X MOp, OKa He
OyIeT TOCTUTHYT TaKkoi ypOBEHb JEKOMIO3HUIIMH, Ha KOTOPOM MPOIECC CTAHOBSITCS dlie-
MEHTapHbIMH U JETAIU3UPOBATh UX JaJlee HEBO3MOXKHO.

HcTounuku nHdopmannu (BHEIIHUE CYITHOCTH) MOPOXK/Ial0T HHPOPMAIIOHHBIE TT0-
TOKH, IEpeHOCcsIIIe HHPOPMAIIHUIO K TOICUCTEMaM WIH IpoleccaM. Te, B CBOIO ouepe/ib,
peoOpasyoT HHHOPMAITUIO U TIOPOXKAAIOT HOBBIE MMOTOKH, KOTOPhIE IEPEHOCAT UH(POP-
MalMIo K JpyTUM IpoLeccaM WIN NOJCUCTEMaM, HAKOIUTEIAM JAAHHBIX WIM BHEIIHUM
CYIIHOCTSIM — noTpedurensam undopmarmu. Takum 00pa3oM, OCHOBHBIMUA KOMITOHEHTA-
MU JUarpamMm IMOTOKOB JaHHBIX SIBJISIFOTCS: BHEIIHUE CYIIIHOCTH; CUCTEMbI/TIOJICUCTEMBI;
MIPOLIECChI; HAKOMMTEHN JTaHHBIX; TOTOKHU JAHHBIX.

BHemHss CyIIHOCTh IpeACTaBIsAeT COOOW MarepuajbHbIM MpenMeT Wik (pu3uye-
CKO€ JIMIIO, MPECTABIIAIONIee COO0H NCTOYHUK WM MPHEMHUK WH(POPMALIUH, HAIIPUMED
3aKa34MKH, MOCTABIIMKH, KIMEHTbl. OnpenenceHrue HEKOTOPOro OObEKTa MM CHUCTEMBbI
B KaueCTBE BHEIIHEH CYIIHOCTH yKa3blBa€T Ha TO, YTO OHA HAXOAUTCS 3a IpeleaaMu
rpanul aHanuzupyemoi MC. B npouecce aHanu3a HEKOTOPbIE BHEIIHUE CYIIHOCTU MO-
T'YT OBITh TIEPEHECEHBI BHYTPb JuarpaMMsl anainusupyemoin MIC, ecinu 3170 HEOOX0IMMO,
WM, Ha000poT, yacTh nporeccoB MC MoxeT ObITh BbIHECEHA 3a IPEIENIbl AUarpaMMbl
U MPE/ICTaBIeHA KaK BHEIIHSS CYIIHOCTb.

BHemHss cymHocTs 0003Ha4aeTcs KBajaparoM (puc. 3.4), paconoKeHHBIM KaK ObI
«HAI aUarpaMMmol U OpOCalolIM Ha Hee TE€Hb, IJI TOTO, YTOOBI MOXKHO OBLIO BBIJE-
JIUTH 3TOT CUMBOIJI CPEIU IPYrux 0003HAYCHUI.

3aka3zunk

Puc. 3.4 — BHemHss CyIHOCTh

[Tpu nmoctpoennu mozaenu cinoxHoid MC oHa MOXeT ObITh MpEACTaBICHAa B CaMOM
o0mieM BUJE Ha TaK Ha3bIBAEMOW KOHTEKCTHOW JAMarpaMMe B BHJIE OJHON CHCTEMBI Kak
CAUHOI'0 LICJIOro JII/I60 MOXET 6BITL JACKOMIIO3UPOBAHA HA pAa NOACUCTEM.

Bun noacucremsl (M cHCTEMBI) Ha KOHTEKCTHOM TUarpamMMe n3o0pakeH Ha puc. 3.5.
Homep moncuctemsl cinyxuT ais ee uaeHTU(UKauuu. B mosne uMeHH BBOIUTCS Ha-
MMEHOBaHHE TIOJACUCTEMBI B BUE MPEIIOKEHUS C TOUICKAIIUM U COOTBETCTBYIOLUMU
OIPCACIICHUAMU U JOIMMOJIHCHUAMMU.

v
[S—

[Tone nHomepa

IToncucrema
00CcTy>KNBaHUS
KJINEHTOB

Ilosre nmenn

A 4

[Tone uMeHU NPOEKTUPOBIIUKE ———

Puc. 3.5 — Ilogcucrema



3.3 MopgenupoBaHue NOTOKOB AaHHbIX (NpoLeccoB) 37

[Iponecc mpencraisieT co0oil mMpeodpa3oBaHUE BXOAHBIX MOTOKOB JAHHBIX B BHI-
XOAHBIE B COOTBETCTBHUU C OIIPCACIICHHBLIM aJITOPUTMOM. dusnyecku IponecCc MOXET
OBITh pEAIN30BaH PA3IMYHBIMH CIIOCOOAMU: 3TO MOKET OBITh TIOZpA3/ICIICHUE OpTraHu3a-
MM, BBIMOJHSIONIEE 00pabOTKy BXOMHBIX JOKYMEHTOB M BBIIYCK OTYETOB; MPOrpamMma;
anmaparHO-peaTn30BaHHOE JOIHYECKOe YCTPOUCTBO U T. . Ilpouecc Ha nuarpamme mo-
TOKOB JJaHHBIX M300pakaeTcs, Kak MMoKa3zaHo Ha puc. 3.6.

1.1

v

[Tone Homepa

Paccuurars
OCTaTOK CpE/CTB

ITone nmenn

A 4

[Tone dhuzmuecko peanuzanuu —»\

Puc. 3.6 — IIpomecc

Homep mpouecca cinyxut aist ero uaeHTudukanuu. B mone uMeHu BBOIUTCSA Ha-
MMEHOBaHHUE Ipoliecca B BUE NMPEATIOKEHHUS C AKTUBHBIM HE/IBYCMBICIICHHBIM IJ1arojioM
B HEoIlpe/ielIeHHO GopMe (BBIUUCINUTD, paCCUUTaTh, IPOBEPUTH, ONPEACTUTH, CO3/1aTh,
MOJIy4YHTh), 32 KOTOPHIM CIEAYIOT CYIIECTBUTEIIbHbIE B BUHUTEIBHOM MaJeKe, Halpu-
Mep: «BBecTH cBeneHust 0 KIMeHTax»; «Bbiath nHOpMALKIO 0 TEKYIIUX pacxogaxy;
«IIpoBepuTh KPEIUTOCIOCOOHOCTD KIMEHTAY.

WNudpopmanus B none (pu3nyeckoil peanusaliy MOKa3bIBAET, KAKOe IMOJpa3/ieicHe
OpraHu3alyy, NporpaMMa Wid arnapaTHoe YCTPOUCTBO BBIMOJIHSAET JaHHBINA MpoIiecC.

Hakonurens qaHHBIX IpeAcTaBiseT co00i aOCTpakTHOE YCTPONCTBO AJIsi XpaHEHUS
uHbOpMAINH, KOTOPYI0 MOXHO B JIF0OOM MOMEHT MOMECTHTHh B HAKOMUTENb U Yepes
HEKOTOPOE BpEMs M3BJICUb, IPUUYEM CIIOCOOBI MOMEIIEHUS W W3BICUEHHUS MOTYT OBITh
JTFOOBIMHU.

Haxonurenb JaHHBIX MOXKET OBITh peanu3oBaH (PU3NYECKH B BUIC SIIMKA B KapTo-
TeKe, TaOJIMIIbI B ONIEPaTUBHON MaMATH, (haiijla HAa MAarHUTHOM HocuTene u T. 1. Hakonu-
TeJIb JAaHHBIX HA JUarpaMMe IMOTOKOB JIAaHHBIX M300pa)kaeTcsl, Kak MoKa3aHo Ha puc. 3.7.

D1 | IMomy4yaemsie cueta

Puc. 3.7 — HakonuTens TaHHBIX

Haxonurens gaHHBIX uaeHTUGHUIUPYeTcs OykBoH «D» M NMPOM3BOJIBHBIM YHCIOM.
Wwms Hakomwutens BbIOMpaeTcss M3 COOOpaXeHUs HauOOJbIIei MHOOPMATUBHOCTH IS
MPOEKTUPOBINKKA. HakonuTens JaHHBIX B OOIIEM CiIy4ae sIBIsIeTCS MpooOpazom Oyy-
mei 0a3bl JaHHBIX, M OMMCAHUE XPAHAIIUXCSA B HEM JAHHBIX JIOJDKHO OBITH YBSI3aHO
¢ UH(POPMAITMOHHON MOJEIIBIO.

IToTok maHHBIX ompezenseT HH(OpMaIHIo, EpPeaaBaeMylo uepe3 HEKOTOpoe Coelu-
HEHHE OT UCTOYHHUKA K IPUEMHHKY. PeanbHbIil MOTOK JaHHBIX MOXKET ObITh HH(pOpMALIU-
ell, mepeaaBaeMoil o KaOero MEXy AByMs yCTPOWCTBaMH, IEPECHUIAEMBIMHU 10 ITOUYTE
MMCbMaMH, MarHUTHBIMU JICHTaMU WU JTUCKETaMH, IEPEHOCUMBIMU C OJTHOTO KOMIIBIO-
Tepa Ha IPYrou, u T. A.
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[ToTok naHHBIX Ha AUarpamMme M300pakaercs JUHUEH, OKaHYMBAIOIIEHCs CTPENKOH,
KOTOpasi TIOKa3bIBaeT HampasieHue motoka (puc. 3.8). Kaxaplif MOTOK TaHHBIX HMEET
UM, OTPAKAOLLEE €r0 CONEPIKAHUE.

1.5

Brisectr otuer | OTYeT 0 mpoxaxkax
0 Mmpojaxax

» PykoBOJICTBO

Byxranrepus

Puc. 3.8 — [ToTox maHHBIX

[IepBbIM 1mIarOoM Npu MOCTPOEHUU HEPAPXUU JUArpaMM IOTOKOB JAHHBIX SIBISET-
Csl IOCTPOEHNE KOHTEKCTHBIX auarpaMM. OOBIYHO MPU MPOEKTUPOBAHUHM OTHOCHTEIBHO
npocteix MC cTpouTcsi equHCTBEHHAs KOHTEKCTHAs JuarpaMma, B KOTOPOM HaXOIuT-
Cs TaK Ha3bIBAEMBIN TIIABHBIN MPOIIECC, COCAMHEHHBIH C MPUEMHUKAMU W HUCTOYHMKA-
MU UHPOPMAIIHH, TTOCPEACTBOM KOTOPBIX C CHCTEMOU B3aMMOACHUCTBYIOT IMOJIB30BATEIN
U APYrU€ BHEUIHUE CUCTEMBI.

Ecnum xe nist CIOXKHOM CUCTEMBI OTPAHUYUTHCS €IUHCTBEHHOW KOHTEKCTHOW Jua-
TPaMMO, TO OHa OyJeT COMep)KaTh CIUIIKOM OOJBIIOE KOJTUYSCTBO UCTOYHUKOB U TIPH-
€MHUKOB WH(OPMAIIMH, KOTOPBIE TPYIHO PACIIONOKHUTH HA JIUCTE OyMarn HOPMaJIbHOTO
dbopmara, U KpoMe TOTO, CAMHCTBCHHBIM TJIABHBIA MPOIIECC HE PACKPBIBAET CTPYKTY-
pBI pacrpeielieHHON cucteMbl. [Ipu3HakamMu CIOKHOCTH (B CMBICJIE KOHTEKCTA) MOTYT
ObITh:

e Hajguuyre OOJBIIOrO KOJIHYECTBA BHEIIHUX CYIHHOCTCIZ;
® pacHnpeaciiCHHasd npupoaa CUCTECMBbI;

e MHOTO(YHKIIMOHATBHOCTh CUCTEMBI C YK€ CJIOKUBILICHCS MITH BBISBJICHHOM IpyTI-
MUPOBKOH (YHKLMN B OTJEJIbHbBIE OJACUCTEMBI.

Ja cnoxsbix MIC cTpouTcst Mepapxusi KOHTEKCTHBIX aAuarpaMM. IIpu 3ToM KoH-
TEKCTHasl AMarpaMMma BEPXHETO YPOBHs COAEPKUT HE €AVMHCTBEHHBINM IIABHBIN IIpOLECC,
a Ha0Op MOJCUCTEM, COCTUHEHHBIX NMOTOKAaMHU JAaHHBIX. KOHTEKCTHBIE AMarpaMMbl clie-
JTYIOLIETO YPOBHS ACTAIM3UPYIOT KOHTEKCT U CTPYKTYPY MOACUCTEM.

Hepapxusi KOHTEKCTHBIX AHarpaMM OIpEesieT B3aUMOJICHCTBUE OCHOBHBIX (DYHK-
LUOHANBHBIX nojcucteM npoekrtupyemoil MC kak mexay coOoif, Tak U C BHEIIHUMHU
BXOJHBIMM M BBIXOAHBIMHU TOTOKAaMH JAHHBIX W BHEUIHMMHU OOBEKTaMU (MCTOUHHUKA-
MU U TpUEMHUKaMH HHQpOpMaIu), ¢ KoTopeiMu B3aumoneiicteyer MC. Pa3paboTka
KOHTEKCTHBIX JUArpaMM pemiaetT mpolieMy CTpOroro ompernencHus (yHKIHOHAIBHON
ctpyktypsl IC Ha camoil paHHell cTaguM €€ MPOEKTUPOBAHHUSA, YTO OCOOCHHO BaXK-
HO JUISl CJIOXHBIX MHOTO()YHKIMOHAJBHBIX CUCTEM, B pa3pabOTKE KOTOPHIX Y4acCTBYIOT
pa3Hble OpraHU3alUU U KOJJIEKTUBBI pa3paboTunkoB. [locie mocTpoeHust KOHTEKCTHBIX
JMarpaMM MOJYYEHHYI0 MOZETb CIIEAYeT MPOBEPUTH HA MOJHOTY MCXOJHBIX JTAHHBIX 00
00BbEKTaX CHCTEMBI U U30JIMPOBAHHOCTh OOBEKTOB (OTCYTCTBHE MH(POPMAIIMOHHBIX CBSI-
3eil ¢ IpyruMu OObEKTaMu).

JUtst KaXK10M ITOJICUCTEMBI, IPUCYTCTBYIOIIEW Ha KOHTEKCTHBIX JUarpaMMax, BbIIOJI-
HseTcsa ee neranu3anus npu nomomn DFD. Kaxasiil nponecc, B CBOIO o4epeib, MOKET
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ObITh AeTanmu3upoBad mpu nomomu DFD wnm munn-cnenndukanuu. [pu geranuzanum
JIOJKHBI BBITIOJHATHCA CIEAYIOIIUE MpaBuia;

e TpaBWIO OANAaHCHUPOBKU — O3HAYAET, YTO MPH ACTAIU3ALUU TOICUCTEMBl WU
mporecca AeTalM3uPYIONas JuarpaMma B KaueCTBE BHEITHUX MCTOYHHUKOB/TIPH-
€MHHUKOB JJAHHBIX MOXKET UMETh TOJHKO T€ KOMIIOHEHTHI (ITOJICUCTEMBI, IPOIIEC-
Chl, BHEIIIHHE CYITHOCTH, HAKOMUTEIH JIaHHBIX), C KOTOPHIMU UMEET UH(OopMa-
IIMOHHYIO CBSI3b JICTAIM3UpPYEMas MOACHCTEMA WJIM TMPOIECC HAa POAMTEIbCKOM
JIUarpamme;

e [IPaBWJIO HyMEpalMi — 03HAYaeT, YTO MPH JeTATU3ALMU IIPOLIECCOB JOJKHA MOA-
JIep’)KMBAThCs UX Uepapxudeckas HyMepauusa. Hamnpumep, npoueccsl, qeTaanu3u-
pyrolue mpouecc ¢ Homepom 12, momyuaror Homepa 12.1, 12.2, 123 u T. 1.

MuHu-cienupukanys 10KHa GOPMYIMPOBATh €r0 OCHOBHbIE (YHKLUM TaKUM 00-
pa3oM, 4TOOBI B JJaIbHEHIIEM CHEIHMAIKCT, BHIIOIHAIOUIMNA peanu3alnio NpoeKTa, CMOT
BBITIOJTHUTD UX MM Pa3paboTaTh COOTBETCTBYIOILYIO porpaMmMy. MUHH-cienn UKL
SIBJISIETCSL KOHEYHOU BepimHOM uepapxuu DFD. Pemenue o 3aBeplieHUH JeTaau3alnuu
IpoLecca U UCIOIb30BaHUU MUHH-CIIEHU(UKALUY TPUHUMACTCS] UCXO/IS U3 CIIEIYIOIINX
KpUTEPUEB:

® HAIUYUS y TPOIECCAa OTHOCUTEIBHO HEOONBIIOTO KOJIMYECTBA BXOMHBIX U BBI-
XOIHBIX TTOTOKOB JaHHBIX (2-3 MOTOKA);

® BO3MOXHOCTH OIIMCAaHHA npe06pa3OBaH1/m JAaHHBIX IPOLCCCOM B BUJC HU3BCCT-
HOI'0 MOCJICAOBATCIILBHOI'O aJITOPHUTMaA;

® BBINIOJHEHUS MPOLIECCOM €IMHCTBEHHOM JIOTHYecKoi (DyHKIIMU MpeoOpa3oBaHus
BXOTHON WH(OPMALIMHU B BBIXOAHYIO;

® BO3MOXHOCTH OIIMCAaHHA JIOTUKH IIPOLCCCa IIPU IMMOMOIIA MI/IHI/I-CHGLII/Iq)I/IKaL[I/II/I
HebomnpIIoro oobema (He 6osee 20-30 cTpok).

[Tocne moctpoeHus 3aKOHYEHHOW MOJETH CHUCTEMBbl €€ HeOOXOIMMO BepUQpHUINPO-
BaTh (IIPOBEPHUTH HA TMOJIHOTY U COTNIACOBAHHOCTH). B MONHON Mojenu Bce ee 00bEeKThI
(TmomcucTeMBI, TMPOIECCH, MOTOKU JAHHBIX) JOJDKHBI OBITH MOAPOOHO OMHCAHBI H Jie-
TaTU3UPOBaHbI. BEISIBICHHBIC HENETAIM3UPOBAHHBIE OOBEKTHI CIEAYET AETATU3UPOBATD,
BEPHYBIIIKCH HA MPEIBIIYIIHNE IIaru pa3padoTKy.

B coracoBaHHO# MOzeH JI71s1 BCEX IOTOKOB IaHHBIX M HAKOMUTENEH JTaHHBIX JTOJIXK-
HO BBIMOJHATBCS MPAaBUJIO COXpPAaHEHUs MHQPOpMalMU: BCe MOCTyMHarollue Kyaa-iudo
JTAHHBIE TOJDKHBI ObITh CYMTAHBI, @ BCE CUUTHIBAEMBIC TaHHBIC JOKHBI OBITH 3aIHCAHBI.

1) Kaxkue ocHoBHBIE cocTaBistonie Mmerogonorun SADT?

2) Yto u3 cebs npeacraBigeT GyHKINOHAIbHbIN O10K?
3) B uyewm 3akmrovaercs nenb SADT-monenu?

4) Yro sBasiercst cyobekroM mMozaenupoBanus B SADT-monenu?
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5)
6)
7)
8)
9)
10)
11)
12)
13)
14)
15)
16)
17)
18)

Yro Takoe «TOYKa 3peHUs] MOJEI»?

Kaxk B3anmocssizanbl quarpamMmel SADT-monenu mMexy co0oi?

EcTb 11 cBsI3b MEXy (YHKIIMOHAJIBHBIM OJIOKOM M THArpaMMoOil.

Kakue nuarpaMMbl Ha3bIBarOTCSI POAUTEIBCKUMU?

Kak Hymepytorcst tuarpaMmsbl ¥ OJI0KH?

Yro Takoe nomunuposanue SADT-monenu?

Kakwue THrmbl B3anMOCBsI3eil MeX Iy OIOKaMH CYIIECTBYIOT?

Kak ¢popmupytorcs ICOM-koap1?

Yro sABISAETCSI OCHOBHBIMM KOMIIOHEHTAMHU TUAarpaMM IIOTOKOB JIaHHBIX?

Yro coOoii mpeacTaBIIseT BHEUIHAS CYLITHOCTh Ha IMarpaMMax MOTOKOB JaHHbBIX?
Kak oToOpaskaroTcsi MOJICUCTEMBI U MTPOLIECCHI HA AMarpaMMe MOTOKOB JIaHHBIX ?
Kaxoil cMpIca BBO/Ia HAKONMUTENS JaHHBIX Ha JUarpamMMax MOTOKOB JIaHHBIX?
Kak oToOpakaeTcst MOTOK JaHHBIX HA JUarpaMMe MOTOKOB JaHHBIX?

Kakne CYHICCTBYIOT KpUTCPUHU OKOHYAHHUA IIPOLECCa JACKOMIIO3MIHWH Ha OUa-
I'paMMax IIOTOKOB I[aHHBIX?



[naBa 4

OBbEKTHO-OPVMEHTUPOBAHHbIWV
MNogxog K rMPOEKTUPOBAHUIO
NHOOPMALUMNOHHBIX CUCTEM

4.1 Obwume ceegeHns 06 06bLEKTHO-OPUEHTUPOBAHHOM
NPOEKTUPOBaAHMN MHAOPMALMOHHBIX CUCTEM

OOBEKTHO-OPUEHTUPOBAHHOE TPOEKTUPOBAHKUE —ATO IMOJAXOA K PELICHUIO 3ajad
C UCIOJb30BaHMEM MOJEJEH, OCHOBAaHHBIX Ha MOHATHUAX peasbHOro mupa [7]. @yHna-
MEHTAJIbHBIM 3JIEMEHTOM SIBJIIETCS OOBEKT, OObEAUHSIOIINNA CTPYKTYpY JaHHBIX C I1O-
BeJICHUEM. XapaKTepUCTUKU OOBEKTHO-OPUEHTHUPOBAHHOIO MOJIXO0Ja BKIIIOYAIOT B ce0s
WHJIMBUAYAJIbHOCTD, KJIacCU(UKALMIO, HACIE0OBaHHE U TOIUMOPHU3M.

WHanBUayalbHOCTh O3HAYaeT, YTO JaHHbIE AEATCA Ha TUCKPETHBIE CYLIHOCTH, XO-
pOIIO OTIAMYUMBIE IPYr OT Apyra. DTU CYIIHOCTU Ha3bIBarOTCA 0ObeKTaMu. OOBEKTHI
MOTYT OBITh KOHKPETHBIMH, KaK, Hanpumep, ¢aiin B cocraBe (ailloBOi CHCTEMBI, MU
KOHLIENITYaJIbHBIMHU, KaK MOJUTHKA MJIAHUPOBAHMUS B MHOTOIPOLECCOPHON OIeparyoH-
Hol cucteme. Kaxapiii 00bekT o0OnagaeT cBoeil COOCTBEHHON BHYTPEHHEH HWHIUBUAY-
aJIbHOCTBIO. J[Ba 00BEKTa pa3iIMUYMMBI JJa)ke B TOM ClIydae, €ClIM 3Ha4EeHUs BCEX MX aT-
puOyTOB (TaKuX, KaK UMsI MJIM Pa3Mep) OIUHAKOBBI.

Knaccugukamnus o3Hayaet, 4T0 0ObEKTHI C OIMHAKOBBIMU CTPYKTYypaMH JIaHHBIX (at-
pulyTamMu) U TOBeACHUEM (OomepamusMu) Tpynnupyrorcs B kiaccel. Kiacc —a3to ab-
CTpPAaKIIMsl, ONKCHIBAIOIIAs CBOWCTBA, Ba)KHbIE JJIsi KOHKPETHOTO HPUJIOKEHMS, U UTHO-
pupytomiasi Bce octayibHoe. JI1000#1 BbIOOp KJIAaCCOB MPOM3BOJIEH U 3aBUCHUT OT IPUIIO-
xeHus. Kaxaplil kiacc onmuchbIBa€T MHOXKECTBO HMHAMBHUIYAIbHBIX OOBEKTOB, KOTOPOE
MOXeT ObITh OecKkoHeuHbIM. Kakplii 0OBEKT U3 3TOr0 MHOXKECTBA HA3bIBAETCS HK3EM-
wisspoM kiacca. OOBEKT UMEET CBOM COOCTBEHHbIE 3HAYCHUSI aTpUOyTOB, HO HA3BAHUS
aTpuOyTOB U Olepaluii sSBISIOTCS OOIIMMM JJIsl BCEX IK3EMILISPOB Kiacca.

HacnenoBanue — 310 HajiMuMe y pa3HbIX KJIacCOB, 00pa3yIOIIUX HEepapXHIo, 00LIUX
atpulyToB U oneparnuii. Cynepkiacc 3aaaeT Hanbosee o0Iy0 nHpOpMAaIHIO, KOTOPYIO
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3aTe€M YTOUYHSIOT M YITY4IIatoT €ro mojakiacchl. Kaxaplii mogkiaacc coenuHser B cede, To
€CTh HACJIEyeT, BCE YEPTHI €T0 CyINepKIacca, K KOTOPbIM J100aBIsieT COOCTBEHHBIC YHU-
KajbHbIe 4epThl. [Tlogkaaccam HeoOs3aTeIbHO BOCIIPOM3BOAUTE BCE YEPTHI CylepKIIacca.
B03MOXXHOCTB BBIIENATH OOIIHE YePThI HECKOIBKHUX KJIACCOB B CYIIEPKIIACC 3HAYUTEIHHO
COKpaIllaeT KOJIMYECTBO MOBTOPEHUN B MPOEKTAX W MporpamMmax M SBISETCS OIHUM W3
OCHOBHBIX JIOCTOMHCTB OOBEKTHO-OPUEHTUPOBAHHOM TEXHOJIOTHH.

[Tonmumop¢u3M 03HAYaET, YTO OHA U Ta KE ONepallrs MOXKET MOJpa3yMeBaTh pasHOe
MOBEJIeHUE B pa3HbIX Kiaccax. Onepamus — 3T0 Mpoleaypa wind TpaHchopmalus, KOTo-
PYIO OOBEKT BBHITIONHSET CaM WIJIH KOTOpasi OCYIIECTBISICTCS C JaHHBIM 00beKToM. Pea-
JU3alys ONEpaIfii B KOHKPETHOM KJ1acce Ha3bIBaeTCs MeToqoM. [10CKoIbKy 0OBEKTHO-
OpPUEHTHPOBAHHAS OIEpalUs SBIAETCS MOIUMOP(HOM, B pa3HbIX KJlaccaX OObEKTOB OHA
MOXET OBITh pealin30BaHa Pa3HbIMU METOIAMHU.

B peanbHOM Mupe omepanus sBiAseTCs aOCTparupoOBaHUEM IOXOXKETO TOBEICHUS
y 00BbeKkTOB OnmHOTO popa. Kaxaplii 0ObEKT «caM 3HaeT», KakK BBIMIOJHUTH CBOM COO-
CTBEHHbIE orepanuu. B 00beKTHO-OpUEHTHUPOBAHHBIX SI3bIKaX MPOrPaMMHUPOBAHUS BbI-
00p MOAXOSIIETO METO/IA JIJISl Pealn3aluy ONepali OCYIIECTBISETCS aBTOMAaTHIYECKU
WCXONsl U3 UMEHM OIepallid U Kjacca 00beKTa, K KOTOPOMY OHa OTHOcHTcs. KimueHty
orepalud HeT HeOOXOIUMOCTH 3HAaTh O TOM, CKOJIBKO €I1l€ METOJI0OB MOTYT PEaJIu30BbI-
BaTh JIAHHYIO MOJUMOPHUYECKYI0 onepanuio. PazpaboTunku MoryT q00aBisiTh HOBBIC
KJIaCChl, HE MEHsIs CYIIECTBYIOIIMI KO, IPY YCIOBHUH, YTO OHU MPEAOCTABIISIIOT METObI
JUTA KaKI0M BO3MOKHOW OIEpaIuu.

OOBEKTHO-OPUEHTUPOBAHHOE TMPOCKTUPOBAHUE — ATO KOHIIETITYaJIbHBIA TPOIIECC,
HE3aBHUCHUMBIN OT 53bIKa IPOrPaMMHPOBAHUsA, 110 KpaliHEW Mepe, A0 MOCIEAHUX 3Ta-
noB. PakTUYEeCKH 3TO 00pa3 MBIIIJICHHs, 2 HE METOUKa MporpaMmmupoBaHus. [1aBHoe
MPEUMYIIECTBO 00BEKTHO-OPUEHTHPOBAHHOTO MPOEKTUPOBAHUS COCTOHUT B TOM, YTO OHO
MOMOTaeT TeM, KTO MUIIET CrenupUKaIuU, pa3padoTINKaM U 3aKa3uhKaM SICHO BBIpa-
KaTh a0CTpaKTHBIC KOHIICTIIHMH U OOCYXJaTh UX APYr ¢ ApyroM. Takum oOpazom, 00-
JIETYAeTCA COCTaBJICHHE CHenu@uKaiiii, aHaiau3, JOKyMEHTHPOBAHUE M OIPEACIICHHUE
nHTepdeiicoB U, KOHEYHO K€, TPOrPaMMHUPOBAHUE.

OOBEKTHO-OPUEHTUPOBAHHBIN TOAXOA COCTOUT W3 TMOCTPOCHUS MOJICIH TPHIIOKE-
HUA ¥ niocneayromen ee aeranu3anuu. OHA U Ta XK€ cucTeMa 0003HAYCHUI HCIIONb-
3yeTCsl Ha BCEM MPOTHKCHHUH Tpolecca pa3padOTKU, HAYWHAs C aHAM3a W 3aKaHYMBas
peanuzanueil. Mapopmanus, nobapneHHas Ha OHOM U3 3TAIoB, He Oy/leT yTepsHa WIn
Jake mpeoOpa3oBaHa MpH Mepexofe K chneayroniemy stamy. OnucsiBaeMasi MeTOJ0JI0THs
BKIIFOYAETCS B C€0S CIECIYIOIINE ITAIbI:

1) Konyenmyanuzayus cucmemsoi. Pa3paboTka mporpaMMHOro odecreueHust Hauu-
HaeTcs ¢ OM3HEeC-aHAJIMTUKOB MM M0JIb30BaTeNel, KOTOpPbIE IPUAYMBIBAIOT IIPU-
JoXKeHue U GOpMUPYIOT NEPBUUHBIE TPEOOBAHUS K HEMY.

2) Awanu3. AHaTUTHK TINATEIBHO HCCIENYET W MepeGOopMyIHpyeT TpeOOBaHMS,
KOHCTPYHUPYSI MOJETH, UCXOJs U3 KOHUENINI cucTeMbl. AHAJIUTUK JIOJDKEH pa-
00TaTh ¢ 3aKa34MKOM, 4TOOBI JOOUThbCA NMOHMMAHM 3a/a4, IOTOMY 4TO (op-
MYJIUPOBKH PEIKO OKAa3bIBAIOTCS IMOJHBIMH U KOPPEKTHBIMHU. AHaJIUTHYECKas
MOZIETIb — 3TO CXaras ¥ TOyHast aOCTpaKUUs TOTO, YTO MMEHHO JOJDKHA cle-
JaTh cucTeMa (a He TO, KakuM o0pa3oM 3To OyleT clenaHo). AHaIUTHYeCKas
MOJIENIb HE JOJKHA COJEpPKaTh HUKAKUX PELIEHUI OTHOCUTEIbHO pealh3ally.
AHanuTHyeckas MOJETb COCTOUT U3 JIByX 4acTel: MOAENH MpeaMeTHOH obia-
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CTH — OINHUCaHUsl OOBEKTOB pEajbHOr0 MHpa, OTPAKAEMbIX CHUCTEMOH, U MOje-
JIM TIPUJIO’KEHUS] — OMMCAHUS BUTUMBIX MOJIB30BATEIIO YaCTEH CaMOro MpUIIoxkKe-
Husi. Hanpumep, nms npusiokeHus OUpKeBOro Makiepa 00beKTaMu MpeaMeTHON
o0macty MOTYT OBITh aKIIUW, OOMUTALMU, TOPTH U KoMuccHs. OOBEKThl MOJEIN
NPUIOKEHHUST MOTYT YIIPABJIATH BBHIMOJHEHUEM TOPTOB M OTOOpa)aTh pe3yibTa-
Thbl. XOpoIlas MOAENb JTOJKHA OBITh TOCTYIHOM JJIsl TIOHUMaHUS U KPUTUKU CO
CTOPOHBI IKCIIEPTOB, HE SIBJIAIOIIUXCSA MPOrPAMMHUCTAMHU.

3) Ilpoexmuposanue cucmemsi. Komanna pa3pabOoTUMKOB IPOTYMBIBAET CTPATETUIO
pellleHusl 3aJa4yd Ha BBICHIEM YPOBHE, OIpenessisl apXUTEeKTypy cucrteMbl. Ha
3TOM JTalle OMPEAENSIOTCSA MOJUTHKH, KOTOPbIE MOCIYyXaT OCHOBOHM Ui MpH-
HATHUS pEIICHUI Ha CleAylomMX sTanax. [IpOeKTUPOBIIMK CHCTEMBI JOIKEH
BBIOpaTh MapaMeTpbl CHUCTEMBI, TI0 KOTOPHIM OyAeT MpPOBOIUTHCS ONTHUMH3A-
1S, PEAJIOKUTh CTPATETHUECKUIl MOAX0 K 3a/1aue, IPOBECTH MpPEABApUTEIIb-
HOE pacrpezeneHne pecypcos. Hanpumep, npoeKTHPOBLIMK MOXKET PELIUTh, YTO
JIr00ble M3MEHEHUs M300paKeHUsl Ha dKpaHe paboueil CTaHLUU JO0JKHBI OBITh
OBICTPBIMHU U IIJIABHBIMM, JIaXK€ MPH MEpEeMELICHUH U 3aKpbITMH OKoH. Ha oc-
HOBaHUM 3TOTO PELICHHUS OH MOXKET BBHIOpaTh MOAXOIAIIMN MPOTOKOJI OOMeHa
U CcTparervio Oypepusannuy namsru.

4) Ilpoexmuposeanue kaaccog. IIpoeKTUPOBIIMK KJIACCOB YTOYHSAET aHAIUTUYECKYIO
MOJIEJIb B COOTBETCTBUM CO CTpaTerued MpoeKTUpoBaHUs cucteMbl. OH mpopa-
0aTpIBaeT OOBEKTHI MIPEIMETHONW 00JIaCTH U OOBEKTHI MOJETIH MPHUIIOKEHUS, UC-
H0JIb3Ys] OAMHAKOBBIE 0OBEKTHO-OPUEHTUPOBAHHbBIE KOHIIETIIUU U 0003HauEHUs,
HECMOTpSl Ha TO, YTO 3TH OOBEKTHI JIeKAT B PA3HBIX KOHIENTYalIbHbIX IJIOCKO-
cTsx. Llenb mpoeKTUpoBaHUs KJIACCOB COCTOUT B TOM, YTOOBI ONPEACIIUTh, KaKHe
CTPYKTYpPBI JaHHBIX U aJITOPUTMBI TPEOYIOTCS /711 pealin3alii Kax/10ro Kiacca.

5) Peanusayusi. OTBETCTBEHHBIE 3a pPEaIU3aLMI0 3aHUMAIOTCS N1EPEBOJOM KJIACCOB
Y OTHOLUEHUH, 00pa30BaBIIKXCS HA MPEAbLAYLIEM 3Tale, Ha KOHKPETHBIN SI3bIK
[IPOrpaMMUPOBaHUs, BOIUIOUICHUEM HX B 0a3e JaHHBIX WJIM armapatHoM obec-
neyeHUH. Hukakux ycioxHeHuil Ha 3ToM 3Tane ObITh He JI0JDKHO, IIOTOMY YTO
BCE OTBETCTBEHHBIC PEIICHUS YK€ ObUIM NMPHHATHI HAa MPEAbLIYIIUX STarax.
B mpouecce peanuzanuy HE0OXOIUMO HCIIONB30BATh TEXHOJOTHH Pa3pabOTKH
IPOTPaMMHOTO OOECTI€YEeHHUs, YTOOBI COOTBETCTBHE KOJa MPOEKTy OBbLIO Oue-
BHJIHBIM, & CHCTEMa OCTaBajach TMOKOW M pacIIMPsEMOH.

OOBEKTHO-OpPUEHTHPOBAHHbIE KOHLENIUU JEHCTBYIOT Ha MPOTSKEHUH BCEIo XKH3-
HEHHOTO IMKJIa MH(POpMAMOHHOHN cucTeMbl. OHU U Te ke Kacchl OyayT MepexoauTh
OT OZHOTO 3Tarna K Apyromy 0e3 BCAKHX U3MEHEHHUI B HOTAIlUH, XOTS Ha MOCJIEAHUX JTa-
nax OHHU CYIIECTBEHHO 00pacTyT AeTansaMu. KoHuenuuu WHIMBHUIYaJbHOCTH, KJIACCHU-
¢ukanuu, noauMopdpu3Ma 1 Haclie0BaHUs JCHCTBYIOT Ha MPOTSXKEHUH BCETo Mpoliecca
pa3paboTKw.

Hekoropeie ki1acchl HE BXOIAT B aHAIUTUYECKYIO Mozaeab. OHM MOSBIAIOTCS MO31-
Hee, Ha JTanax MPOEKTUPOBaHMA U peanusanuu. Hampumep, cTpyKTypsl JaHHBIX, I10-
JOOHBIE 1ePEBbAM, X3II-Ta0INIAaM U CBA3HBIM CITUCKaM, PEJIKO MOSABISIOTCS B PEAIbHOM
MHUpPE U OOBIYHO HEBHIUMBI MOJIb30BaTessiM. [IpOEKTHPOBIIMKY 100aBIAIOT UX B CH-
CTeMy JJIsi TOTrO, YTOOBI OOECTEYHTh MOJJIEPKKY BBIOPAHHBIX aNrOpUTMOB. OOBEKTHI
CTPYKTYpP JaHHBIX CYIIECTBYIOT BHYTPU KOMIIbIOTEPA U HE SIBJIAIOTCS HEMOCPEACTBEHHO
HaOJIIOqaeMBIMH.
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TecTupoBaHue HE paccMaTpUBAaeTCsl Kak OTAEIbHBIA 3Tan. TecTupoBaHUE OYEHb
Ba)XHO, HO OHO JIOJKHO OBITh YacCThIO CHCTEMbI KOHTPOJISI KayecTBa, KOTOpas MpHUMe-
HSIETCSl HAa MPOTSDKEHUHU BCETO KU3HEHHOTO IMKiIa. Pa3paboTyuKu TOMKHBI CPAaBHUBATD
aQHAJIMTUYECKHUE MOJIEIN C peajbHOCThI0. OHU JOKHBI MPOBEPATH MPOEKTUPOBOUHBIE
MOJIEIM Ha HaJM4Yue OLIMOOK pa3jM4YHBIX BUIOB, & HE TOJIBKO TECTUPOBATH KOPPEKT-
HOCTh peajin3anuu. BelieneHue Bcex onepanuil Mo KOHTPOJIIO KauecTBa B OTIENIbHBIN
3Tan CTOUT JOPOXKE U OKa3bIBaeTcs MeHee 3(PPEKTUBHO.

B 1996 roay rpynna ymnpasienus oobekramu (Object Management Group — OMG)
00bsIBUJIa KOHKYPC Ha JyYIIHH CTaHAapT 0003HAYEeHUIl I 0OBEKTHO-OpPUEHTUPOBAH-
HOT'O MOJEIMPOBAaHMS. B 3TOM KOHKypce NPHHSUIIO y4acTHE HECKOJIBKO KoMnaHui. B pe-
3yJbTaTe UX MpeNIokKeHus OblIn 00beTMHEHBI B KOHEUHYIO cucteMy. B Hos6pe 1997 ro-
na rpynna OMG mpuHsUIa MOJTYYUBIIUKACA B pe3ysibTaTe YHHU(PUIIMPOBAHHBIN S3BIK MO-
nenupoBanusi (UML — Unified Modeling Language) B kauectBe crangapra. Kommanuu,
IIPUHMMABIIUE y4acTHE B KOHKypce, nepenanu npasa Ha UML rpynne OMG, kotopas
cTaja BIIAAETbIIEM TOProBoil Mapku W crneuu¢ukanmii UML. Dra rpynma ynpasnseT
nanpHeHmHM coBepiieHcTBOBaHUEM s3bika UML. Cucrema o6o3nauenuit UML oxkaza-
J1ach HACTOJIBKO Y/Ia4HOM, YTO BBITECHUJIA NIPAKTUYECKHU BCE Apyrue cucreMsl. B HacTo-
AIIMNA MOMEHT JIEUCTBYET BTOpasi BEPCHs 3TOrO s3bIKa [9].

4.2 OB6bEKTHO-OPNEHTNPOBAHHbLIE KOHLEMLNK

B 00BeKTHO-OPHEHTHPOBAHHOW TEXHOJIIOTUH IMPOKO UCIIONB3YIOTCS HECKOJIBKO Oa-
30BbIX KOHUENI1il. OHU HE OTPAaHUYUBAIOTCS paMKaMU 0ObEKTHO-OPUEHTUPOBAHHBIX CH-
CTeM, HO OOBEKTHasi OPUEHTHPOBAHHOCTH O3HAYAET, MPEXKAE BCEro, MONIACPKKY ITHUX
KOHLIETILUH.

Abcmpakyus. AGCTpakIus 03HA4aeT COCPEOTOUCHUE Ha BAYKHEHIIINX acTIeKTax Mpu-
JIO)KEHHsI 1 MTHOPUPOBAHKUE BCEX OCTANBHBIX. CHavyalla MPUHUMAETCS PEIIEHHE O TOM,
YTO MpeacTaBisieT co0oil 0OBEKT W UTO OH JeNaeT, a 3aTeM MHoadupaercs crnocod ero
peanu3anuu. Vicnonb3oBaHue aOCTPAKIIHA MO3BONIIET COXPAHUTH CBOOOY MPUHSTHUS pe-
HICHUH KaK MOXHO JIOJIbIIE Oiarofapsi TOMy, 4TO JeTali He (PUKCUPYIOTCS paHblIe Bpe-
MeHH. BONBIIMHCTBO COBPEMEHHBIX SI3BIKOB ITPOrPAaMMHPOBAHUSI TTO3BOJISIOT adCTparu-
pOBaTh JTaHHBIC, HACJICAOBAHUE U MOTUMOP(HU3M 3HAYUTEILHO PACIIUPSIOT BO3MOXKHO-
CTH KOHIENIMH abcTparupoBaHus. YMEHHUE CO3/1aBaTh aOCTPaKIUK, BEPOSTHO, SBISETCS
CaMbIM Ba)KHBIM Kaue€CTBOM i1 00bEKTHO-OPHUEHTUPOBAHHOTO pa3paboTUHKa.

Huxancynayus. VIHKancynsiuus, Wi, WHa4YE TOBOPS, COKPHITHE MH(OPMAIHH, CO-
CTOMT B OTACIICHHM BHEUIHHX ACIIEKTOB OOBEKTa, AOCTYIHBIX JAPYTHM OOBEKTaM, OT
JeTalieil BHyTpEHHEH pean3aluu, KOTOpble OT IPYruX OObEKTOB CKpbIBalOTCS. MHKar-
CYJIALIMSA UCKIIIOUAeT BOSHUKHOBEHHE B3aMMO3aBUCUMOCTH Y4aCTKOB MPOTPAMMBI, U3-3a
KOTOPBIX HEOOJIbIINE U3MEHEHUS TIPUBOST K 3HAYUTEIILHBIM HETIPEeIBUACHHBIM MOCTE -
cTBusM. Peanuzanust 00bekTa MOXKET OBITh M3MEHEHa 0€30 BCSKHMX IOCIEACTBUU LIS
WCTIONB3YIOINX €T0 NMPWIOKeHHH. M3MeHeHne peann3anuu MOKET OBITh MPEIIPUHSTO
JUIS TIOBBILIEHUSI TPOU3BOAUTEIBLHOCTH, YCTPAHEHUSI OLIMOKH, KOHCOJIMIAINH KOJla WU
JUIS TIOATOTOBKYU K TIEPEHOCY MPOTPaMMBbl Ha IPYTHe CHCTEMBI.

Obvedunenue dannvix u nosedenusi. [Ipu BpI30Be ornepanuu He HY)KHO O€CIOKOUTh-
Csl O TOM, CKOJIbKO peajiu3alluil 3TOM omepanuu cymecTByeT B cucreMe. [lonumopdusm
OIIEPaTOPOB MEPEKIIAIBIBACT OTBETCTBEHHOCTH 32 BHIOOP MOAXOAAIICH peaTi3aini C BbI-
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3BIBAIOLIETO KO/Ia Ha MEpapXHio KiaccoB. PaccMoTpuM B KauecTBe Mpumepa OOBIYHBIN
(HE 0OBEKTHO-OPUEHTUPOBAHHBIN) KO/, OTOOPAKAIOIIMKI COACPKUMOE OKHA. Takoi KoI
JOJDKEH YUUTBIBATh THM KaXI0W QUrypbl (MHOTOYTOJbHUK, OKPY>KHOCTH, TEKCT) U BBI-
3bIBaTh COOTBETCTBYIOIIME TUIY MHporenypbl. OOBEKTHO-OPUEHTHPOBAHHBIN KO OyneT
BBI3BIBATh /IS KaXA0H (PUrypbl MeTox «mpopucoBathy. Kaxxaplii 00beKT BbIOEpeT moj-
XOJALIYI0 MPOLEAYPY COIIaCHO CBOEMY Kiaccy. JTo oOserdaer MoaaepKKy Mporpam-
MBI, IOTOMY 4TO JJ0OOaBJI€HHE HOBOTO Kjacca He TpeOyeT U3MEHEHHUs BBI3BIBAIOLIETO KO-
na. B 00beKTHO-0pUEeHTUPOBAHHOW CUCTEME HepapXHsl CTPYKTYp JaHHBIX COOTBETCTBYET
Wepapxuu HacleAoBaHus onepanui (puc. 4.1).

Wepapxva cTpykTyp nauuu;x.
3AMEHABTCA
m / Hepapxnn acees

Wepapxwa npousayp
CI'HIPHI‘:; nodxod ﬂ-ﬁhnmnn-npu;nmupuuauuu&
nodxod

[

Puc. 4.1 — Enunas uepapxus onepanuii u CTpyKTyp JaHHBIX

Cosmecmmnoe ucnonvzoganue. OObEKTHO-OPUCHTUPOBAHHBIE TEXHOJIOTUU CIOCOOCT-
BYIOT COBMECTHOMY HCIIOJIb30BaHMIO CYIIHOCTEH Ha caMbIX pa3HbIX ypoBHsX. Hacneno-
BaHUE CTPYKTYp AAHHBIX BMECTE C MOBEICHHEM JaeT BO3MOXKHOCTH IOJKJIAaccaM COB-
MECTHO MCHOJIb30BaTh 00mHii koa. COBMECTHOE UCIOIb30BAaHUE MPU HACIIEIOBAHUU SIB-
JSIETCSL OMHUM M3 TJIABHBIX MPEUMYIIECTB O0BEKTHO-OPUEHTHPOBAHHBIX S3BIKOB. OTHAKO
KOHIIENTyalIbHasl ICHOCTh, MPOUCTEKAOIIasi U3 OCO3HAHUS TOTO, YTO Pa3HBIC ONEPauU
Ha JeJie NPEeICTaBISIIOT COO0M OHO U TO e, OKa3bIBACTCS BAXKHEE, YeM SKOHOMHUS KO-
na. brnaromapst 3ToMy cokpamiaeTcst KOJIM4eCTBO PAa3IHYHBIX CUTYalluii, KOTOpbIe TpeOy-
eTCsl TMOHATh U MpoaHanu3upoBaTh. OOBEKTHO-OPUEHTUPOBAHHAS Pa3paboTKa MO3BOJIs-
€T HE TOJBKO COBMECTHO paboTaTh ¢ 00med mHpopManuei BHYTPH MPUIOKEHUS, HO
Y TIOBTOPHO KCIIONB30BATh MPOEKTHl M KO B MOCIEAYIOMUX HporpaMmax. OObEKTHO-
OPHECHTUPOBAHHBIC CPENICTBA TIOMOTAIOT CTPOUTH OMOIMOTEKH MOBTOPHO HCIOIB3YEMBIX
KOMITOHEHTOB.

Buvioenenue cywynocmu o6vexma. OObEKTHO-OPHUEHTUPOBAHHAS TEXHOJIOTHUS BBIIEIISA-
€T TO, YeM OOBEKT sA18/19emcsl, a He TO, KaK OH ucnoabsyemcs. Vlcnonbp3zoBanue o0beKTa 3a-
BUCUT OT 0COOEHHOCTEN MPUIOKEHUS U 4acTO U3MEHSETCs B Ipolecce pa3padbotku. [1o
Mepe yTOuHeHHUs TpeOOBaHUM, YepThl 00BEKTA OCTAIOTCS OoJiee CTaOUITLHBIMU, YEM JIeTa-
JIM €TO UCIOJIb30BaHMUsI, TIOATOMY CUCTEMbI, OCHOBaHHbIE HA OOBEKTHOM CTPYKTYpE, B KO-
HEYHOM CYeTe, OKa3bIBalOTCS Oonee cTaOWiIbHBIMU. [Ipu 00BEKTHO-OPUEHTHPOBAHHOM
pa3paboTke Ooiblliee BHUMAHME YIENSAETCS CTPYKTypaM JAaHHBIX U MEHbIlee — Ipolie-
Jypam, HEXEJIH B METOIOJIOTHX, CBI3aHHBIX C (DYHKIHMOHAIBHBIM pa3oueHnemM. B atom
OTHOILIEHUU OOBEKTHO-OPUEHTHPOBAHHAs pa3pabOTKa MO100HA TEXHOJIOTUAM HH(pOpMa-
LIMOHHOTO MOJICJINPOBAHUS, UCIOIb3yEMbIM IPU MPOEKTHUPOBaHUM 0a3 JaHHBIX (3a HC-
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KJIFOUEHHEM J100aBJICHHON B 00BEKTHO-OPUEHTUPOBAHHOM IOJXO0/IE€ KOHIIETILUHU [TOBEIEe-
HUS, 3aBHUCSIIETO OT Kjacca).

Kozoa yenoe 6onvwe cymmol yacmeii. Bce 00beKTHO-OPUEHTUPOBAHHBIC SI3BIKH Xa-
PaKTEpU3YIOTCS MOAJIEPKKOM KOHLIENIUUN WHIMBUIYaIbHOCTH, KiIacCU(UKALINHU, TOJIH-
Mopdusma U HacienoBaHusa. Kaxaas U3 3TMX KOHLENIMH MOXKET UCIIOJIb30BaThCs Ca-
Ma 1o cebe, OIHAKO BMECTe OHM 00pa3yloT HedTo Oombiuee. [IpenMyiiecTB 0ObEKTHO-
OPHEHTUPOBAHHOTO TOIXO0AA OKA3bIBAETCS OOJbIIE, YeM MOXKET IMOKa3aThCsl C MEPBOTO
B3MIA]1a. BhleneHre 0OCHOBHBIX CBOMCTB 00BEKTa 3acTaBiseT pa3padoTyrka Oosiee BHU-
MaTebHO OTHOCUTBCS K TOMY, YeM OOBEKT SIBISIETCS M YTO OH JenaeT. B pesynbrare
cucTeMa okas3blBaeTcs 0oJiee sICHOM, YHUBEPCaIbHOM U yCTOWYMBOM, YEM B TOM Cllyyae,
ecs Obl OCHOBHOE 3HaYCHHE MPHJIABAJIOCh JAHHBIM U OINEpaIUsM.

Jlis omucaHMsl CUCTEMBI C Pa3IMUYHBIX TOYEK 3PEHMs MCIIOJIb3YIOT TPU TUIA MOJe-
nei. MoJenp K1accoB OMMCHIBAET OOBEKThI, BXOASIINE B COCTAB CUCTEMBbI, U OTHOIIECHUS
MEXJIy HUMU. Mozieab COCTOSIHUI ONMUCBIBAET UCTOPHUIO JKU3HU 00BEKTOB. Mosensb B3a-
MMOJICHCTBHI ONMUCHIBACT B3aUMOJCHCTBHS Mexk Iy oObekTamu. Kaxnas Monens mpume-
HSIETCSl Ha BCEX ATalax MPOEKTHPOBAaHUS U MOCTENEHHO oOpacraeT aeransmu. [lonHoe
OIHMCAaHUE CUCTEMBI TPeOyeT HAJIMYMsI BCEX TPEX MoJeleH.

Mopaenp K1accoB ONMUCBHIBAET CTATUYECKYIO CTPYKTYpPY OOBEKTOB CHUCTEMBI M UX OT-
HOILIEHUS. DTa MOJEJb ONpENesieT KOHTEKCT pa3paboTKU MPOrpaMMbl, TO €CTh IMpe-
METHY0 o0sacTb. Mojienp KiiaccoB M300pakaeTcsl Ha Juarpammax kiaaccos. [luarpamma
KJIACCOB — 3TO Ipad, BEPLUIMHAMH KOTOPOTO SBJISIOTCS KIIACChI, @ peOpaMH — UX OTHOLICHHUSL.

Mopenb coCTOSHUN ONUCHIBAET U3MEHSIOIIHUECS CO BPEMEHEM acleKThl OOBEKTOB.
OTa MOJEeIb pean3yeTcs MOCPEACTBOM AUarpaMM COCTOSIHUM. JlnarpaMma COCTOSTHUM —
9T0 Tpad, BepIIMHAMU KOTOPOTO SIBIISIOTCS COCTOSHUS, a peOpaMu — IMepexoibl MEeXay
COCTOSIHUSIMH, UHUIIUUPYEMBIE COOBITHSIMH.

Mopzenb B3aMMOJEHCTBUS ONUCHIBAET KOOIEPALUI0 OOBEKTOB CUCTEMBI JUIs TOCTHU-
JKEHMsI JIyqIUX pe3ysbTaroB. [locTpoeHHbIE MOIEIN HAUMHAKOTCS ¢ BAPUAHTOB MCIIOJIb-
30BaHUs, KOTOPBIE 3aTE€M YTOUHSIOTCS Ha JUarpammax MocCJe0BaTeIbHOCTH U AUarpaM-
Max JAedTeabHOCTH. BapuaHT nCHoab30BaHMsI ONMUCHIBAET (PYHKIIMOHAIBHOCTh CUCTEMBI,
TO €CTh TO, YTO CHCTEMBI JlelaeT JJis Mojib3oBareneid. J(narpamMmma mocienoBareabHO-
CTH M300pakaeT B3aMMOJEICTBUE OOBEKTOB U BPEMEHHYIO MOCIIEI0BATEILHOCTD ITOTO
B3auMOZAEHUCTBU. J(narpaMmMa JesiTeIbHOCTH YTOUHSIET BaKHbIE 3Tarbl 00pabOTKH.

Tpu onucaHHble MOJENU SIBIAIOTCS CBSI3aHHBIMH MEXAYy COOOH COCTaBIISIOLIUMU
IIOJIHOTO OIIMCAaHMs CUCTEMBI. LIeHTpaabHOM ABIIsETCSA MOJENb KIACCOB, TOCKOIbKY CHa-
Yaja HYXHO ONPEAEINTh, 470 UMEHHO U3MEHSETCS WIM TpaHCPOpMHUpYyeTCs, a 3aTeM
y’K€ OIMUCHIBATh, K020d U KAK 3TO IMPOUCXOIUT.

4.3 MogenupoBaHue Knaccos

4.3.1 KoHuenuumn obbekTa u knacca

He.]'[b MOACIMPOBAHUA KJIACCOB COCTOUT B OIIMCAHHNU 00beKTOB. OOBEKT — 3TO KOH-
TCIIIMA, aGCTpaKI_[I/IH HJIn CYHIHOCTD, 06na;[afou1a51 HHIAWBUAYAJIBHOCTBIO U MMCIOLIAA
CMBICJI B paMKax MNPUIIOKCHUS. OOBEeKTHI YacTo OBIBAIOT MMEHAMH COOCTBEHHBIMH HIIH
KOHKPCTHBIMU CCBUIIKAMHU, KOTOPBIC UCITIOJIB3YIOTCA B OIIMCAaHWUU 3aaa4 UK IIPpU O6HICHI/II/I
C IMOJIBb30BAaTCIIAMHU. HeKOTOpI)Ie OOBEKTHI CYHIECCTBYIOT WJIM CYIICCTBOBAJIM B PC€aJIbHOM
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Mmupe (Hanpumep, «Jbxo CMuT»), TOorga Kak Opyrue sBISIOTCA Cyry0o KOHLENTyallb-
HBIMHU CYIIHOCTAMH (HampuMmep, «TecToBblid mporoH Nel234y» wumm «dpopMmyna KOpHEH
KBaJIpaTHOIo ypaBHEHUs»). OOBEKTHl TPEThEro TUIA (Hampumep, «OMHApHOE AEpPEeBO»
U «MacCHB, CBSI3aHHBIM ¢ IEpEMEHHOM @») T00aBIAIOTCS B MOJENb B IpOILEcce peau-
3alMU U HE UMEIOT HUKAKOTO OTHOIIEHUS K (U3HUECKOi peanbHOCTH. BbiOop 00bEeKTOB
3aBHCHUT OT MPUPOJBI 3a/1a4i ¥ OT MPEANOUYTeHU pa3padboTunka. KoppektHoe pemieHue
B JIAaHHOM CITy4yae He SIBJISIETCS €UHCTBEHHBIM.

Bce 00bexThl 00:1a1a10T MHIMBUAYAIBHOCTBIO U IIOTOMY OTJIMYAIOTCS APYT OT ApY-
ra. /IBa s16;10ka OMMHAKOBOIO 1BETA, (POPMBI U TEKCTYPbI BCE PABHO SBISIOTCS pa3HbIMU
s0mokaMu. Bel MoxeTe checTh CHauana OJHO U3 HHX, a moToM Bropoe. Iloxoxue npyr
Ha Jipyra OJM3HELbl TOXE SBISIOTCS HE3aBUCUMBIMU MHAWBUIYyalbHOCTAMU. MHIMBU-
NyaJbHOCTb O3HAYaeT, YTO OOBEKTHl OTIMYAIOTCS IPYr OT Jpyra BHYTPEHHE, a HE 10
BHEIIHUM CBOWCTBaM.

OOBeKT sIBIsETCS SK3eMIUIIpoM Kiacca. Kilace onuchiBaeT rpyniy oObeKTOB ¢ OJU-
HAKOBBIMHU CBOICTBaMU (aTpuOyTamMH), OMHAKOBBIM MOBEACHUEM (OINEpalUsiMK), THUIIa-
MH OTHOILLICHHM M CEMaHTUKOW. B KayecTBe NMpHMEpOB KIIACCOB MOXKHO IPUBECTH ClIE-
JYIOIUE: «YEJIOBEK», KOMIIAHUS», «IIPOLECC» U «OKHO». Kakplil uenoBeK UMEeT UMs
U JIaTy pOXKICHHMSI, a TAK)Ke MOXKET rie-1nbo padorars. Kaxaplil uenoBek- mpoiecc uMe-
€T BIaJelblia, IPUOPUTET U CIIUCOK HEOOXOIUMBIX pecypcoB. Kiacchl yacto ObIBalOT
MMEHAMM HapHULATEIbHBIMU U UMEHHBIMH I'PYIIIaMH, KOTOPBIE UCIIOJIB3YIOTCS B OIUCA-
HUU 3a/1a4 WU IIpU OOLIEHHUHU C TOJIb30BATEISIMHU.

OOBEKTHI OTHOTO KJIACCa UMEIOT OJMHAKOBBIE aTpUOYTHI U (POPMBI MTOBeIeHHS. boib-
IIMHCTBO OOBEKTOB OTIMYAIOTCS JAPYT OT Apyra 3HAUCHHSIMH CBOUX aTpUOYTOB W OTHO-
IIEHUSAMH C IPyrUMu oObekTaMu. OHAKO BO3MOXHO CYIIECTBOBAHUE Pa3HBIX OOBEKTOB
C OJJMHAKOBBIMH 3HAYCHUSMH aTpUOyTOB, HAXOASAIIMXCS B OJAWHAKOBBIX OTHOILICHUSX CO
BCEMH OCTaJIbHBIMH 00beKTaMu. BbIOOp KJIaCCOB 3aBUCHUT OT NMPHUPOABI U 00JIaCTH MpH-
MEHEHHS MPUIIOKEHUS U 3a4aCTYIO ABISETCA CyObEKTUBHBIM.

OOBeKTH Kjlacca UMEIOT 00Iee CEMAaHTHYCCKOE 3HAUCHUE, IIOMUMO 00sS3aTEIbHBIX
oOmux arpubyToB u noseneHus. Hampumep, u ambap, u jomaap MOTyT XapakTepuso-
BaTbCsl CTOMMOCTBIO M Bo3pacToM. C ()MHAHCOBOM TOUKM 3pEHHS OHM MOIIHU Obl OTHO-
CHUTbCS K OIHOMY Kiiaccy. OIHaKo eciii pa3pabOTUHK yUTET, 4TO YEeJIOBEK MOXKET KPAaCUTh
am0ap U KOPMHTBH JIOIIA/Ib, TO 3TH JBE CYLUIHOCTH OyZyT OTHECEHBI K pa3HBbIM KJIaccaM.
WuTepnperanys ceMaHTHKH 3aBHCUT OT HAa3HAUYCHHSI KOHKPETHOTO NMPUIIOKEHHS | SIBIISI-
eTCsl JIeJIOM CyObEKTHUBHBIM.

Kaxxnpiii 00bEKT «3HAeT» CBOM COOCTBEHHBIN Kjacc. boNbIIMHCTBO 00BEKTHO-OPH-
€HTUPOBAHHBIX S3BIKOB MPOTrPAMMHUPOBAHUS TIO3BOJISIOT ONPEACIATh KiIacc 0ObEKTa BO
BpeMsl BHIMIOTHEHUs mporpamMmbl. Kitacc 00bekTa — 3TO ero HessBHOE CBOICTBO.

Ecnu mpeameTroM MonenupoBaHHs SBISIOTCS 0OBEKTHI, TO MOYEMY BOOOIE 3aXOIUT
peub o kiaccax? Bce neno B HeoOXoauMmocTu abcTparupoBaHusl. I pynnupyst 0ObEKTHI
B KJIaCChl, Mbl MPOU3BOAMM aOcCTparupoBaHue B pamkax 3ajgaud. Mmenno Onaronmaps
abCTpakUusaIM MOJAETUPOBAHHE OKAa3bIBAECTCSA CTOJIb MOLIHBIM MHCTPYMEHTOM, MO3BOJIS-
IOUIUM TPOBOAUTH 0OOOIIEHUS OT HECKOIBKUX KOHKPETHBIX CIy4aeB K MHOXKECTBY IO-
noOHbIX anbrepHaruB. OO0IMe onpeaeneHus (Takue, Kak Ha3BaHHE KJacca U Ha3BaHUSA
arpuOyTOB) XpaHATCS OTAEIBHO JJIS KaXKIOTO KJIacca, a He JUIA KaKIO0ro AK3EMILIAPA.

Omnepanuu MOTyT ObITh HalICaHbI OIMH pa3 [yl LEJNOro Kiiacca, 0iarofaps yemy Bce
00BEKTHl Kjlacca MOIy4aroT BO3MOXKHOCTH MOBTOPHO HCIIOJB30BaTh HANMCAHHBIA KOJI.
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Hanmpumep, Bce 3IUIMIICH HUMEIOT O0IIME POy PHI TPOPUCOBKH, BHIYHUCICHUS TUIOIIA-
Y U IPOBEPKH Ha HAJIMYME NEPECEUYEHUs] C HEKOTOPOM MpsMOM. Y MHOIOyTOJIbHHKOB
Oynet cBoit Habop mpouenyp. Jlaxe B 0cOOBIX ciiydasx (Hampumep, A OKPYKHOCTEH
Y KBaJIpaToB) MOTYT HCIIOJIb30BaThCsl YHUBEPCAIbHBIE MPOLEAYPHI, XOTS CleUaTbHbIE
QITOPUTMBI MOTYT OBITH U 3 (heKTUBHEE.

Onucanus MOHATHN 00BEKTa U KJlacca He JTAIOT JOCTaTOYHOW YeTKOCTH M HETPUTOI-
HBI JJIs1 ONTMCAHMS CIIOKHBIX MpHIOKEeHUH. HeoOXomuMo cpeicTBO omucaHusi MOJIEIeH,
KOTOpoe ObUIO OBl COITaCOBAaHHBIM, TOYHBIM U MPOCTHIM B HCIOJNb30BaHUU. Mopaenu
CTPYKTYpPBI ObIBAIOT ABYX THIIOB: IMArpaMMbl KJIAaCCOB M AMAarpaMMbl 0OBHEKTOB.

JlnarpaMmbl KJ1acCOB MO3BOJISIOT OIMKMCATh MOJIENb KJIACCOB M MX OTHOUICHUH (a 3Ha-
YHT, ¥ BO3MOKHBIE OOBEKTHI) MPH MMOMOIIHU Irpadudeckoil cucteMsl o0o3HaueHui. Jna-
rpaMMa KJIaCCOB OMHUCHIBACT OECKOHEYHOE MHOXKECTBO JHAarpaMM OOBEKTOB.

Ha puc. 4.2 nmokazan kiacc (cieBa) u ero 3k3eMIuisipsl (crpaBa). O0bekTsl JoeSmith
(JoxkoCwmur), MarySharp (Mapulllapir) u 6e3bIMsHHAS TUYHOCTD SBIISTFOTCS DK3EMILISIpa-
Mu kiacca Person (Yenosek). B si3pike UML nnst o603HaueHHsT 00BEKTa HCIIONB3YETCS
NPSMOYTOJIBHUK, BHYTPHU KOTOPOTO CTABUTCS MMs OOBEKTA, JABOCTOUME W MMs Kiacca,
K KOTOPOMY OTHOCHTCSI 3TOT 00BeKT. MiMsi 00beKkTa W MMs Kjacca IMOJYEPKHBAIOTCS.
Taxoke McTONb3yeTCs TOMOIHUTENBHOE COIVIalllEHUE, KOTOPOE COCTOUT B TOM, YTO UMe-
Ha 00BEKTOB M KJIACCOB BBIJACISETCS MOMTYKHUPHBIM IIPUPTOM.

| Person | | JosSmith:Person | |MarySharp:Person| |  iPerson

W

Knacc Ofbexmb!

Puc. 4.2 — OtoOpaxenne 00beKTOB U Ki1accoB B HoTarmun UML

Jlnst o6o3HaueHus knacca B UML Toke ucmonb3yercs: mpsMoyroibHuK. Mms kiac-
ca yKa3bIBaeTCsl MOMYXUPHBIM IIPU(TOM, pacroyarasch MocepearHe NpsMOoyrobHUKA,
Y HAYMHAETCS € 3ar1aBHOM OyKBBI. DTH COIVIAIICHUS UCTIONB3YIOTCS Ul CCHUIOK Ha 00b-
€KTBl, KJIacChl U Apyrue KoHcTpykuuu. Cornamnienue 00 NCIOIb30BaHUM 3aINIaBHBIX OYKB
MEXJy CTPOYHBIX MOMYJISIPHO B JIMTEpaType, MOCBSIIEHHOW 00BbEKTHO-OPUEHTUPOBAH-
HBIM TEXHOJIOTHSM, HO HE sBJsieTcs TpeboBaHueM si3bika UML.

3Ha4eHHUE — 3TO IEMEHT JAHHbBIX. 3HAYCHHSI MO>KHO OIIPENEINTh, U3y4YUB IIPUMEDHI,
NPUBEACHHBIC B JOKYMEHTALMU TI0 TOCTaBICHHOHM 3amade. ATpuOyT —3TO MMEHOBaH-
HOE CBOICTBO KJlacca, ONMCHIBAIOLIEE 3HAYEHHUE, KOTOPOE MOXKET MMETh KaKIbld 00b-
eKT Kkjacca. ATpuOyThl —3T0 npuiaratenbHble. OHU MoNydaroTcs aOCTparupoBaHUEM
TUIMWYHBIX 3Ha4YeHUH. MOXXKHO NPUBECTH CIIEAYIOIIYI AHAJIOTHIO: OOBEKT OTHOCHUTCS
K KJIaccy Tak, Kak 3Ha4€HUE OTHOCHUTCA K arpuOyTy. B Monensx kiaccoB mpeobianaroT
CTPYKTYpHBIE KOHCTPYKIHUH. ATpUOYTHI UMEIOT HE CTOJNb Ba)KHOE 3HAYCHHE M CIIy)KaT
JUIsl YTOUYHEHMSI XapaKTEPUCTUK KJIaCCOB U OTHOLIEHUH.

Atpubytamu 00BEKTOB Kilacca Yenogex SABNAOTCA ums, damaPooicoenus u sec.
VY KaXA0ro KOHKPETHOro 0ObeKTa aTpuOyT MPUHUMAET CBOE KOHKPETHOE 3HAyeHHUE.
Hampumep, y oowekra JorconCmum arpudyt oamaPooicoeruss MOXKET UMETh 3HAUYCHHE
«21 oktsa6ps 1983». ¥V pa3HbIX 0OBEKTOB OJMH U TOT K€ aTpUOyT MOXKET MMETh KaK
pasHble, TaK U OJMHAKOBBIE 3HaueHus. MM aTpubyTa yHUKalIbHO B paMKax Kiacca (HO
He 00s13aTeIbHO YHUKAJIBHO BO MHOXECTBE BCEX KJIACCOB), IO3TOMY Yy Pa3HBIX KJIaCCOB
MOKET OBITh aTpUOYT C OTHUM U TE€M K€ Ha3BaHHEM.
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He cnenyer myrtarh 3HaueHus] ¢ 0ObeKTaMHu. ATpUOYT IOJIKEH ONMCHIBAaTh 3Haye-
HUS, a HEe O0BEKTHL. B oTimume oT 00BEKTOB 3HAYCHUsI HE 00NANAl0T MHIUBHUIYaIHHO-
cThio. Hanpumep, Bce 3k3eMIUIsIphl uncia 17 HepazmuuuMbl MexXIy coboil. TouyHo Tak
Ke HepasIMuMMBbl dK3eMIUIAPBl cTpokoBoro 3HaueHus: «Kanama». C nmpyroit cTOpoHbI,
CTpaHa, KoTopas Ha3biBaeTcsi KaHama, sBIsieTCS 0OBEKTOM, Y KOTOPOTO arpulyT Ha3sa-
Hue nMmeeT 3HadueHne «Kanamay.

Ha puc. 4.3 nmokazana cuctema oOo3HaueHmii atpubOyTtoB. Kiacc Person (Yeno-
6eK) UMeeT arpuOyThl name (ums) u birthdate (0amapooicoenus). Name —3TO CTpOKa,
a birthdate — nata. Y ogHOrO U3 00BEKTOB Kilacca Person atpulyT name MMeeT 3Haue-
nue «Jlxo Cmur», a birthdate umeer 3nauenune «21 oxradps 1983». ¥ apyroro oowvekTa
TOTO K€ Kjacca arpudyT name umeeT 3Haduenue «Mbopu lllapmy», a atpulyt birthdate
nmMeeT 3HaueHue «16 mapra 1950».

Person JoeSmith:Person MarySharp:Person
name: string name:="Joe Smith" name:="Mary Sharp”
birthdate: date birthdate= 21 October 1983 birthdate= 16 March 1950

Knace Ob6bexmbl cO IHaYeHUAMU

c ampubymamu

Puc. 4.3 — Oto6paxenue arpudytoB B HoTaruun UML

CornacHo cucreme o6o3HaueHnit UML atpuOyThl yKa3bIBalOTCsl BO BTOPOM (CBep-
Xy) OTZAele MPsSMOYTOoJIbHUKA, 0003Hadaromiero kiacce. [locne kaxmoro arpudyra MOTyT
OBITh yKa3aHbl HEOOs3aTeNIbHbIE CBEICHUSI O HEM (HallpUMep, THUI U 3HaYCHHE 10 YMOJI-
yaHuto). [lepes 3HaueHHEeM MO yMOJIYaHUIO CTABUTCS 3HAaK paBeHcTBa. Ha3panue atpu-
OyTa yka3bIBaeTcs OOBIYHBIM IIPU(TOM (HE MOTYKUPHBIM), U TepBast OyKBa HE JeNIacTCs
3anIaBHOM.

WNHorga cpena peanusanu MOXKET TpeOOBaTh Hamu4usl Yy OOBbEKTa yHUKAJIHLHOTO
uaeHtudukaropa. neHTudukaropsl Bcera HeSBHbIM 00pa30M MPUCYTCTBYIOT B MOJAETIU
K1accoB. X He ciefyeT yka3blBaTh SIBHO. BOJBIIMHCTBO OOBEKTHO-OPUEHTHPOBAHHBIX
S3BIKOB T€HEPUPYIOT MAECHTHU(PUKATOPHI JUIs CCHUIOK Ha OOBEKThI aBTOMAaTHUYECKU. Tak
e JIETKO ONPEAETUTh UICHTU(DUKATOPBI U Ui 0a3 naHHbIX. M neHTrduKaTops! SBISIOT-
csi apTeakTOM BBIYMCIUTEIBHON CHCTEMBl U HE UMEIOT BHYTPEHHETO CMBICTIA.

He cnenyer myrare BHyTpeHHHE HAEHTU(UKATOpBl ¢ aTpubytamu. BHyTpeHHME
UIEHTHU()UKATOPBI BBOJATCS MCKIHOUUTEIBHO AJI yHOOCTBA pealu3alud U HE UMET
HUKAaKOTO CMbICIIa B KOHTEKCTE MPUIOKEHUs. Takue arpuOyThl, KaK MHIUBHIYaTbHbIN
HOMEp HAaJIOTOIUIATENIbIKA, CEpUHHBI HOMEp M TeledOHHBIH HOMEp, HE SBIISIOTCS
BHYTPEHHUMU HIEHTU(UKATOPaMHU, TIOCKOJIbKY OHU UMEIOT 3HAUEHUE B PEAIbHOM MHUpE.
Wx MoHO Ha3BaTh MOJIHOIPABHBIMU aTpUOyTaMHu.

Omnepanus — 310 GyHKIUS WM NPOLEAYpa, KOTOpask MOXKET ObITh IPUMEHEHA K 00b-
exTaM kiacca. OnepanusiMu kiacca Komnanusi MOTYT OBITb HAHAMb, Y8OIUMb, GbINIA-
mums/[usudenovl. Bce 00BEKTHI OTHOTO KJIaCCa UMEIOT OOIIHIA CUCOK omeparuii. Kax-
Jlasi ONepalnys B KauecTBE HESBHOTO apryMeHTa MPUHUMAET CBOM 1iesieBOil 00bekT. Ilo-
BEJICHUE OIEpalliy 3aBUCUT OT Kiacca 1eneBoro oobekra. OObEeKT Bcerja 3HaeT CBOM
cOOCTBEHHBIN KJIacC, a TOTOMY OH BCET/Ia 3HAeT M MPaBUIbHYIO peau3aliio ONepaluu.
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OnHa u Ta e orepanusi MOXKeT ObITh MPUMEHEHA K pa3HbIM KiaccaMm. Takas ome-
pamms Ha3bIBaeTCs MOJIMMOPGHON: B pa3HBIX KJlaccax OHa MOXKET NMPHHUMATh pa3HbIe
¢dbopmbl. MeToioM HasbIBaeTCsl peanusaliys onepalnydyd B KOHKPETHOM kiacce. Hampu-
Mep, kinacc Daiin MOXKET UMETh onepanuio neuams. [ledars ASCII-aiinos, JBOMYHBIX
¢aitnoB u UPPOBHIX M300pKEHUI MOXKET OCYIIECTBIATHCSA Pa3sHbBIMH MeTonamu. Bee
9TH METOJIBI C JIOTUYECKOW TOYKH 3PEHHS BBIMOJIHSIIOT OJHO M TO XK€ JEHCTBUE: TeYaTh
¢aitna. [ToaToMy OHM U SIBIISIOTCSA peanu3alMsIMH OJHON M TOH K€ ONepaluu neuams.
[Tpu 5TOM KaXIbIif METOA MOXKET ObITh peaTu30BaH CBOMM COOCTBEHHBIM KOJIOM.

VY omepanuu MOTYT OBITh M IPyTHE apTyMEHTBI, KpOME I1eJIeBOT0 00BbEKTa. DTH apry-
MEHTBI MOTYT OBITh KaK 3HAYCHUSMHU, TaK U APYTUMH oOBbeKTamMu. Bbibop MeTona 3aBu-
CHT TOJIBKO OT KJIacca IeJIEBOr0 00bEKTa, HO HE OT KJIACCOB apTyMEHTOB, KOTOPHIE SBIIS-
I0TCS1 00BEKTaMH, CKOJIBKO ObI MX HU OBLIO. B HEKOTOPBIX 00BEKTHO-OPHEHTHUPOBAHHBIX
A3bIKaX BBHIOOP METOZAa MOXKET OMPEAENSATHCS MPOU3BOJIBHBIM YKCIOM apryMEHTOB, HO
Takas YHUBEPCAIbHOCTh 3HAYUTEIBHO YCIOKHACT CEMaHTUKY MOJIEIIH.

Ecnu omeparust peanuzoBaHa HECKOJIBKMMH METOJAaMHU B Pa3HBIX Kiaccax, OYEHb
Ba)XHO, YTOOBI Y BCEX METOJIOB ObLlIa OJTHA M Ta YK€ CHUTHATYpa — KOJMYECTBO U THIIBI
apryMEHTOB, a TaK)Xe THIT BO3BpallaeMoro 3HadeHus. [loBeneHHe BCEX METOAOB OIe-
paiuu JA0JKHO OBITH coriacoBaHHO. Jlywine Bcero u3berarb HCIOJIb30BaHUS OIMHAKO-
BBIX HA3BaHUU I OMepaluil, OTINYAIOIINUXCS IPYT OT APYra ¢ CEeMaHTUYECKON TOUKHU
3peHusi, JaKe €CIM OHU MPHUMEHSIOTCS K pa3HbIM MHOXKECTBaM KiaccoB. Hampuwmep,
HEMPaBWIHLHO OBLITO OBI UCIIONIB30BaTh HA3BaHUE «MHBEPCHS» TSI ONIEPAIUii MHBEPTUPO-
BaHMs MaTpPUIBl U TIEPEBOPOTA TEOMETPUIECKON (UTypbl. B OOIBIIOM MPOEKTE MOKET
noTpeOOBaThCS MCIOIB30BAHUE MPOCTPAHCTB UMEH ISl TIPEAOTBPAIICHHUS BO3MOXKHBIX
npooJIeM.

Ha puc. 4.4 uzobpaxen knacc Person (Yenosex) ¢ arpubyramu name (ums) v birth-
date (0amaPooicoenus) u onepanusmu changeJob (cmenumoPabomy) n changeAddress
(cmenumvAopec). ATpuOyTHI U OTIepaIliy HA3bIBAIOTCS COCTABIISMIONIMMU KJlacca. Y Kiac-
ca File (@Daiin) ectp onepauus print (neuams). Y xnacca GeometricObject (I'eomem-
puueckutitObvexkm) ecTb omnepanusi move (nepemewyerue), select (6vioenenue) u rotate
(nosopom). Onepanus move UMeET OAUH apryMeHT delta (cmewenue) Tuna Vector (Bek-
mop), onepauus select umeet apryment p tuna Point (Touka) u BO3BpallaeT 3HAYCHUE
tuna Boolean (Jlocuueckuii). Oniepanus rotate umeeT apryMeHT angle (yeoin), KOTOPBIi
OTHOCHTCSI K TUIy YHCEJI C IIJIABAOIIEH TOYKOM U UMeeT 3HadeHue 1no ymosrdanuo 0.0.

Person File GeometricObject
name fileMame color
birthdate sizelnBytes position
changeJob lastUpdate move (delta : Vector)
changeAddress print select (p : Point): Boolean
rotate (in angle : float = 0.0)

Puc. 4.4 — Oto6paxenue onepanuii B Hotaruun UML

Cucrema o6o3HaueHnit UML npennuchIBaeT NepeunuciIsiTh ONepaluy B TPEThEM OT-
Jierie IPsIMOYTONIbHUKA Kilacca. Ha3BaHue onepariy Mbl yKa3bIBaeM OOBIYHBIM MIPUPTOM
U BBIPAaBHUBAEM I10 JIeBoMY Kpato. [lepByro OykBy Ha3BaHMs MbI HE J€JIa€M 3aIIaBHOM.
[Tocne Ha3BaHus omepalnuyd MOTYT OBITh yKa3zaHbl HEOOs3aTelbHbIE TOTOJHUTEIbHbBIE
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CBE/ICHHUS, TaKHe, KaK CIIMCOK apryMEHTOB M THUI BO3BpallaeMoro pesynbrara. COMCOK
apryMEHTOB yKa3bIBaeTCAd B KPYDIJIBIX CKOOKaX. APryMEHTBl OTIEISIOTCS IpYT OT Jpy-
ra 3anaTeiMu. [lepen TUIIOM BO3BpalllaeMoro pesyibrara cTaBUTCs aBoerouue. IlycToit
CIHMCOK apryMEHTOB B KpPYIIBbIX CKOOKaxX sIBHO TMOKAa3bIBAET, UYTO JaHHAas (YHKLUS He
IIPUHUMAET HUKaKUX apryMEHTOB. Eciy ke criucka MpoCcTO HET, HUKAKUX BBIBOJIOB Jie-
JaTh HeNb3s. MBI HE YKa3bIBaeM OINEpaLiu JiIsl OTAEIbHBIX OObEKTOB, IOCKOJIBKY Y BCEX
00BEKTOB OJIHOTO KJIacca ONepaluy OAMHAKOBBIE.

ITonnas cucrema o06o03HaueHMH KiaccoB mokaszaHa Ha puc. 4.5. Kinacc o6o3Havaer-
Csl IPSIMOYTOJIBHUKOM, KOTOPBI MOXKET MMETh 10 TpeX oTAeaoB. OTaensl HyMepyroTcs
CBEpXy BHM3. B mepBom otrnene ykas3blBaeTcsi UM Kjacca, BO BTOPOM — CIIMCOK aTpu-
OyTOB, B TpeTbeM — cucok onepauuil. [locne Ha3BaHus arpulOyTa MOXET OBbITh yKa3aH
€ro TUN U 3Ha4eHue 1o ymonuyaHuto. [locie Ha3BaHMs omepanuu MOXeT ObITh yKa3aH
CIMCOK apryMEHTOB U THUIl BO3BPAIla€MOTr0 3HAUYEHUs.

ClassName

attributeName1 : dataType1 = defaultValue1
attributeName2 : dataType2 = defaultValue2

Puc. 4.5 — O6mee orobpaxenue kiaccoB B HoTaruu UML

Kaxxaplit apryMeHT MOXeT OBbITh OXapaKTepH30BaH HANpaBICHHEM, Ha3BaHHUEM, TH-
IOM U 3HAYCHHEM MO0 yMoidaHuio. [0 HampaBleHUIO apTyMEHT MOXET OBITh BXOJHBIM
(in), BeiIxogHbIM (Out) mMam u3MmeHsieMbiM (inout). [lepex Tumom aprymeHTa CTaBUTCS
nBoeroune. [lepen 3HaueHHEM IO YMOJIYAHUIO CTaBUTCS 3HAK PaBEHCTBA. JTO 3Hade-
HHUE HCIIONIb3YyeTCsl B TOM Ciydae, €CiH MpHU BbI30BE OINepaliy 3HaYeHHEe apryMeHTa He
OBLIO YKa3aHO SIBHO.

OTnensl CO CIUCKOM aTpuOYyTOB U OTEpAIHid SBISIOTCS HEOOS3aTeTbHBIMU dIIEMEH-
TaMM CHUCTeMbI 0003HaueHuil. OTCyTCTBUE OT/Ie]a aTpuOyTOB TOBOPUT O TOM, YTO B JIaH-
HOM TIPENICTaBIICHUN aTpUOyThI HE YKa3aHbl. OTCYTCTBHE OT/ENa ONepaIuii Tak)Ke TOBO-
PHUT O TOM, UYTO B JJaHHOM MPEJCTABICHUU HE YKa3aHbl onepanuu. Hanportus, Hamnuue
MyCTOTO OT/IeNIa TOBOPUT O TOM, YTO aTpUOYThI HIIM ONEPalliU OTCYTCTBYIOT.

4.3.2 KoHuenuun cBs3n 1 accoumaumm

CBs13b — 3TO (PU3UUECKOE MM KOHIIETITyaJbHOE COSNMHEHNE MeX Iy oObekTamu. Ha-
npumep, oo Cmum pabomaem na xomnanuto Cumniexc. B OOJBIIMHCTBE CIy4yaeB
CBSI3b COEIMHSIET POBHO JIBa 00BEKTa, HO OBIBAIOT CBS3M, COEAUHAIONINE OOJIbIlIEee KOIHU-
4yecTBO 00bekTOB. C MareMaTu4ecKol TOUKU 3PEHUS CBSI3b SBISETCS KOPTEXKEM, TO €CTh
CIUCKOM 00BEKTOB. CBSI3b — 3TO IK3EMIUISIP aCCOIHAIIUM.

Acconpanus —3T0 ONHMCAHUE TPYMIbI CBA3eH, oOnmajaroummx oOmel CcTpyKTypoi
n obueil cemantukoil. Hanpumep, uvenosex moowcem pabomams Ha Kaxyo-aubo Kom-
nanuio. CBsi3U, SBISIOIIKECS dK3EMIUIIpaMH HEKOTOPOM acCOLMAllUU, COEIUHSIOT 00b-
€KThI TE€X KJIACCOB, KOTOPHIE COSAUHEHBI MEXKITYy COOOM 3TON accoruanuei. Accoruanus
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OIHMCHIBACT MHOXECTBO TOTEHITMAIBHBIX CBSI3€H TOYHO TaK e, KaK KJIacc OIMHCHIBACT
MHOKECTBO IMOTCHIMAIBHBIX 00BEKTOB. CBSI3M W acCOIMAIUU OOBIYHO MPHCYTCTBYIOT
B [IOCTAHOBKE 3a/1a4¥ B BHUJIC IJIaroJioB.

Ha puc. 4.6 npuBeneH npumep quarpaMMbl KJIACCOB (BEPXHSISI YaCTh) U THArPAMMBI
00BEKTOB (HUKHSISI 9acTh).

Huazpamma Person OwnsStock Company
Knaccoa T name & ] name
John:Person|
name="John"
Mary:Parson GE:Company
name="Mary" name="GE"
Auazpamma | Sue:Person IEM:Company
ofnexmos | | name="Sue’ name="IBM"
Alice:Person
name="Alica"
Jeff:Person
name="Jeff"

Puc. 4.6 — OtoOpaxkenue acconuaiuii u ceszeit B Horauuu UML

JluarpaMma KJaccoB TOKa3bIBAET, UTO uel08eK MOXKET Ovlmb 8radenvyem aKyull
HEOTPEIeTICHHOTO KonudecTBa komnanutl (0T Hynst u 6onee). C qpyroil CTOpOHBI, 61a-
oenvyamu akyuii OTHON KoMnaHuu MOTYT Oblmb HECKOJIBKO yenosex. Ha nuarpamme 00b-
€KTOB TIOKa3aHbl IpuMepHl. /orcon, Mopu u Coio sasnsaromes énadenvyamu akyuii General
Electric. Cvio n Dnuc sasnsaromes énadenvyamu axyuti kKoMrnanuu IBM. ceghgh ve xynwn
HUKaKHX aKIUi, a MOTOMY U CBSI3U JJI HErO HET. 3Be3704Ka Ha HAllleM PHCYHKE — 3TO
CUMBOJI KpaTHOCTH. KpaTHOCTh ompenensieT KOJIMYECTBO SK3EMIUIIPOB OJHOTO Kilacca,
KOTOPBIC MOTYT OBITh CBSI3aHBI C OJHUM JK3EMILISIPOM JPYTOTO Kiacca.

Cucrema o60o3Hauennit UML npeanuceiBaeT U300paxarb CBA3b KaK JUHUIO MEXKIY
IByMsi 00beKTaMu. JIMHUS MOXKET COCTOATH U3 HECKOJIBKUX MPSMOIUHEHHBIX CETMEHTOB.
Ecnu y cBsi3u ectb M, OHO nogdyepkuBaercs. B Hamem npumepe J[>KOH sBisieTcs Bia-
nenbiieM akuuid General Electric. Acconmanus coeuHSET MEXTy COOOM KIIACChl U TOXKE
o0o03HaYaeTCs MTUHHUEH (KOTOopas TOKE MOXKET MMETh HECKOJbKO MPSIMOJIMHEHHBIX Cer-
MeHTOB). B HameM nmpumepe Jitoau SBISAIOTCS BlaieabllaMH akiuii komrnanui. [1o Hare-
My COIVIAIlIEHUIO Ha3BaHUS CBSA3EHM M acCOLMALUN BBIACSIOTCS KypPCHBOM, a CETMEHTHI
JUHUHA TPUBSA3BIBAIOTCSA K MPSIMOYTOIBHON ceTke. YIOOHO, IO BO3MOXXHOCTH, PacCTaB-
JSTh KIACCHI TaK, 9TOOBI aCCOLMAIUS YUTANIACh CIIEBa HAIPABO.

HaspaHue acconuanmu yka3plBaTh HE 00S3aTENbHO, €CIH B MOJETU HE BO3HHKACT
JIBYCMBICTIEHHOCTH. HeoHO3HAUHOCTh TOSIBIISIETCSI B TEX CIydYasiX, KOTIa MEXKIy OIHH-
MH U TEMU K€ KJIaCCaMH CYIIECTBYIOT HECKOJIBKO aCCOLUAIINMA, HATPUMED Uel08eK pabo-
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maem HA KOMNAHUIO U 4€jl106€K A6JAencA Gﬂa()eflbueﬂ/l am;uﬁ xomnanuu. B atom cjydac
HGO6XO)II/IMO HCIIOJB30BaTh NUMEHA acCOIHAIMi MM UMEHA ITOJIFOCOB accounaunﬁ.

Accouuanum mo cBoeil CyTH SBISIOTCS OBYCTOPOHHMMHU. Ha3Banue OuHapHOM ac-
COLIMAIMU OOBIYHO YUTAETCS B KOHKPETHOM HAIpaBJICHUHU, HO CaMa acCOIMAIUs MOXKET
OBITh TIpOCTICKEHA B TOOOM HampaBineHun. Hampumep, acconuanus pabomaem Ha co-
eIMHAET yenoseka U komnanuro. OOpaTHas accolManys Moriia Obl Ha3bIBATHCS ONIAYU-
eaem ycnyeu, U OHa coeluHsIa Obl KomMnanuio U yenogexa. B peanpHocTH 0062 Hampasiie-
HUS acCOLMAlMU UMEIOT OJJMHAKOBO BAXKHOE 3HAYEHUE M OTHOCATCA K OJHOW U TOM ke
acconuanuu. ToJIbKO Ha3BaHUS ACCOLMALUN 33JJal0T UM ONPECICHHbIC HAPABICHUS.

Pa3paboTuymku yacTo peann3yroT acCOLUAlUU B BUE CCHIJIOK U3 OIHOTO 0ObEKTa Ha
npyroil. Ccpliika — 310 arpulyT 00BEKTa, cChlUIArOLIMiics Ha Apyroi oobekT. Hanpumep,
CTPYKTypa JAaHHBIX Kilacca Yenosex MOXKET cofepxarb aTpulyT pabomooamens, cChblila-
fouuiicss Ha o0beKT Kkinacca Kownanus, a 0o0beKT kinacca Koumnauus MOXKET cOEp:KaTh
aTpulyT compyonuKu, CCbUIAIOIINICSI HA MHOXKECTBO 00bEKTOB Kiacca Yenosex. Peanu-
3alUsl aCCOLMAIMM B BU/I€ CCBUIOK BIIOJIHE NMpHEMJIEMa, HO MOJEIHUPOBATh aCCOLMALUU
TakuM 00pa3oM He CIIE/TyeT.

CBs3b — 3TO OTHOIIIEHUE MEXy 00beKTaMH. MoJenupoBaHue CBA3H B BUJE CCBHIIKU
CKPBIBAaET TOT (DAKT, YTO CBSI3b HE SBISETCS YACThIO OJHOTO U3 OOBEKTOB, a 3aBUCUT OT
HUX oOoux. Komnanus He sBIseTcs 4acThlO YEJIOBEKA, a YEJIOBEK — YacThbIO KOMIIAHUU.
Bornee Toro, ucnonp3oBaHue Mapbl CCHUIOK CKPBIBAET TOT (DAKT, YTO HMpsMas U oOpaTHas
CCBIJIKU 3aBUCAT ApPYr oT apyra. IloaTroMy Bce coequHEHUs MEXIY KIacCaMU CIEAYET
MOJICTTUPOBATH KaK aCCOLMAINH, JTaXKe MPH pa3paboTKe MPOEKTOB MPOrPaMM.

B 00beKTHO-OPUEHTUPOBAHHOM IOJXO/I€ TOTUEPKUBAETCS BAXKHOCTh MHKAIICYJISLIH,
KOTOpasi COCTOMT B CKPBITHH JeTallell peaju3ali BHYTpU Kjacca. ACCOIMAIMH OCO-
OEHHO Ba)XHbl IIOTOMY, YTO OHM HapylIalOT MHKANCYJIALUI0. ACCOLMALUU HE MOTYT
OBITH CKPBITHI BHYTPH KJlacca, MOCKOJIBKY OHM COCTUHSIOT Pa3Hble KJIACChl. ACCOIM-
alUM JIOJDKHBI CUHUTAThCSl PABHOIPABHBIMM 10 OTHOLIEHHUIO K KJlaccaM, B MPOTHUBHOM
clly4ae B Iporpammax OyayT COIEpKaTbCs CKPBIThIE MPEANOIOKEHUS U 3aBUCUMOCTH.
Takue mporpaMMbl TPYAHO PacIIMPSTh, a KJIACChl, U3 KOTOPBIX OHU COCTOAT, CJIOKHO
UCIIOJIb30BATh ITIOBTOPHO.

KpaTHOCTh —3TO KOJIMUYECTBO SK3EMILIIPOB OIHOTO Kiacca, KOTOpble MOTYT OBITh
CBsI3aHbl C OJJHUM SK3EMIUIIPOM JIPYroro Kiacca 4epe3 oJHy accoruanuio. KparHocts
OTPaHUYMBAET KOJIMYECTBO CBSI3aHHBIX MEXKIY 000 00beKTOB. Halle Bcero paccmarpu-
BAIOTCsI JIBa 3HAYCHHS KPAaTHOCTU: | U «MHOTO», HO B OOIIEM CIydae KPaTHOCTh MOXKET
OBITh MOTEHLUATHHO OECKOHEYHBIM IMOJMHOXKECTBOM HEOTPULIATENILHBIX LIEIBbIX YHCEI.
Ha nmuarpammax UML kpaTHOCTh YKa3bIBa€TCs SIBHO OKOJIO KOHIIA JIMHUH, KOTOPOM 000-
3HayaeTcs accolMalys. 3HaueHUe KPaTHOCTH YKa3bIBa€TCs B BUJIE AMANa30HA, HAIPUMED
«1» (paBHO ommH), «1..*» (omuH U Oonee) wiu «3..5» (OT TPeX JO MATH BKIOYUTEIHHO).
CrnennanbHbI CUMBOI «*)» 0003HAa4aeT CIOBO «MHOTO» — HYJIb U Oosee.

He cnenyer myrarh KpaTHOCTh C KOJMYECTBOM 3JieMeHTOB. KparHocTh —3TO orpa-
HUUYEHHE Ha pa3Mep COBOKYMHOCTH, a KOJIMYECTBO JIEMEHTOB — 3TO YHCIIO JIEMEHTOB,
KOTOpbIe (paKTUYECKH BXOIAT B COBOKYHNHOCTb. ClieoBaTenbHO, KPaTHOCTh OIpaHUYH-
BAEeT KOJMYECTBO IEMEHTOB.

KpaTtHOoCTp 3aBHCHUT OT HpPEANOIOKEHUN U OT ONpPENETICHHBIX pa3padOTYUKOM Ipa-
Hul 3a1aun. Hederkue TpeOoBaHUS 4acTO 3aTpyIHSIOT omperesieHue KparHoctu. He
CJIeTyeT CUJIbHO OECTIOKOUTHCA O MPAaBHJIbHBIX 3HAUEHUSAX KPaTHOCTU Ha HauyaJbHBIX dTa-
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nax paspaboTtku cucrembl. CHayana cienyeT ONpeAeauTh KiIacchl M acCOLMalliM, a 3a-
TEM YKa3blBaTh KpaTHOCTh. ECiiM KpaTHOCTh HE yKa3aHa Ha JAMarpaMMe, OHa CUHUTACTCS
HEONPEJCICHHOM.

KparHocTps HeBHO mozpa3yMeBaeT HaJuuMe MOI0CcoB accouuanuu. Hanpumep, ac-
colMalus OANH-KO-MHOTMM MMEET JiBa IOJIFOCA, Y OJHOTO M3 KOTOPBIX yKa3aHa Kpar-
HOCTb «OMH», a y JPYroro— «MHoro». KoHuenmus mnosiroca accolMaiiy — OHa M3
BaxkHenmux B UML. Ilontoc accouranuy MOKET UMETh HE TOJIBKO KPaTHOCTh, HO M CBOE
COOCTBEHHOE MMS.

NMena nmontocoB accouuanuii 4acTo MPUCYTCTBYIOT B ONMMCAHUAX 3a/1a4 B BUJE CY-
LIeCTBUTENBHBIX. VMsl moistoca ykasblBaeTCsl OKOJIO KOHIAa accouumanuu. Ha puc. 4.7
Person (Henosex) n Company (Komnanus) ydactBytot B accouuaruu WorksFor (Pabo-
maemHa). YenoBek 1o OTHOUIEHHIO K KOMIIAHUU SIBISETCA COTpyIHUKOM (employee),
a KOMITaHHA 10 OTHOILEHUIO K 4eJoBeKy — paboTonareneM (employer). Mcnons3oBanue
VMMEH TIOJIOCOB acCOIMAlUi He SIBISETCS 00s3aTeNbHBIM, HO Yallle BCETO OKa3bIBAaeT-
s IPOLLE yKa3aTb UMEHA IOJIOCOB BMECTO MMEH acCOLMalUi WM, 10 KpallHeW mepe,
BMECTE C HUMHU.

employee employer
Person Compan
. WorksFor 0.1 pany
employee employer
Joe Doe Simplex

Mary Brown Simplex
Jean Smith United Widgets

Puc. 4.7 — OtobpakeHre IMEH TOJIIOCOB accolanuu B HoTarmu UML

VimeHa 1osocoB acconmaliil 0co0eHHO yAO0OHBI s MPOCIIeKUBAHUS aCCOLHALINH,
MIOTOMY YTO KaXKIblH M3 HUX MOXKET paccMaTpuBarbCs Kak IceBoaTpuOyT. Kaxabril
TOJIFOC OWHAPHOM aCCOIMAIIMU CCBhIJIAETCSA HAa OOBEKT MIJIM MHOXKECTBO OOBEKTOB, CBS-
3aHHBIX C UCXOAHBIM 00bEeKTOM. C TOYKU 3pEHHUS] UCXOAHOTO 00BEKTa, MPOCIICKUBAHUE
accolMaliy — 3TO OIepalys, KOTOpas BO3BpAIllaeT CBA3aHHBIE C HUM OOBEKTHI. MMs
MOJIFOCA aCCOLMALMN — 3TO CPEJICTBO Ul MPOCISKUBAHUS acCOLMAlMKM 0e3 SIBHOTO ee
yKa3aHusl.

B e
Parent —><=—| Child Person Ea:m
o child 1
Hlnpaaunb;fan Modens ﬂ'paau:nbﬂan
Modens

Puc. 4.8 — MogenupoBaHue CCbUIOK Ha OAMH U TOT k€ KJlacc

HMNmMeHna 1morrocoB MO3BOJISIOT YHI/I(I)I/II_II/II)OBB.TB HCCKOJIBKO CCBLIIOK Ha OJUWH U TOT KE
kiacc. IIpu mocTpoeHnn nuarpamMm KiaaccoB CIENyeT KOPPEKTHO HCIONb30BaTh MMEHA
TTOJIFOCOB aCCOLIMALIMKA U HE BBOJUTH OTIENbHBIN KiIacc U1 Kaxaou ccbulku. Ha puc. 4.8
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Yenosex ¢ Pebenkom MOXKET ObITh MPENCTABICH ABYMs SK3EMIUIIPAMU: OJUH JJIs POJU-
Tenst U oAuH 1 peOeHka. B koppekTHON Monenu sx3emiuisip Yenogexa MpUHUMAET
ydacTHe B JIByX U Oojiee CBA3AX: JBaXKIbl B KAYECTBE POAMTENS U NMPOU3BOJIBLHOE KOJIU-
4eCcTBO pa3 B KauecTBe peOeHKa. B KOppeKTHOW Mojean HyXKHO MOKa3aTh, YTO peOEeHOK
He 00513aTeIbHO JOJKEH UMETh POIUTENs, YTOOBI pEKypCHsI MOIIa OBITh MpepBaHa.

ITockonbKy MMEHA IOJKOCOB aCCOLMALUU MO3BOJSIOT OTIMYAaTh OOBEKThI APYr OT
Jpyra, BCE MMEHa Ha JAJBHEM IIOJIOCE aCCOLMALUM, NPUKPEIUIEHHONM K HEKOTOPOMY
KJIaccy, JOJDKHBI OBITh YHUKAJIBHBIMU. XOTS MMSI CTaBUTCS OKOJIO ILIEJIEBOTO OOBEKTa
accoluanuy, (HakTHIECKH OHO SIBIISICTCS MICEBI0ATPUOYTOM HCXOAHOTO Kilacca, a MOTOMY
JOJDKHO OBITh YHHUKAJIbHO BHYTpHU Hero. Ilo Toi ke mpuunHe UM MoJitoca acCoLualuu
HE JTOJDKHO COBMAJAATh C MMEHEM KaKoro-inbo arpulyTa MCXOIHOTO Kiacca.

[Togo6HO TOMy, Kak 0OBEKTHI KJIacca MOTYT OBITh OIMCAHbI PH ITOMOILU aTPUOYTOB,
CBSI3M acCOLMAIMM TaKKe MOTYyT ObIThb omnucanbl arpubyramu. UML mno3BomsieT mpen-
CTaBJIATh MH(POPMAIMIO TAKOrO XapakTepa INpHU MOMOIIM Ki1accoB accoruanuif. Kmacc
accolManui —3TO0 accoluanus, KoTopasi OHOBPEMEHHO fABJseTcsa KiaccoM. [lonoOHO
CBSI35M acCOLMALNM, SK3EMIUIAPHI Kilacca accoluanuid 001aaroT MHIMBHU LY adbHOCTbIO,
CBSI3aHHOM C TeMU OOBEKTaMH, MEXIy KOTOPbIMH OHM INpoBoAATcsA. [10700HO 0OBIY-
HBIM KJIaccaM, KJI1acChl aCCOLMALMI MOTYT UMETh aTpUOyThl U ONEPALUU U YYaCTBOBATh
B acconmanusx. Kiaccel acconumanuii npucyTcTByOT B (OpPMYIMPOBKE 3aJlaud B BUJE
Hapeuuil Win Nnojay4arorcs abCTparnpoBaHUEM U3BECTHBIX 3HAUEHHH.

Ha puc. 4.9 accessPermission (paspewenue/[ocmyna) sBIseTcs aTpudyToM Acces-
sibleBy ([locmynno). JlaHHbIE B HUKHEHW 4acTU PUCYHKa IT0KA3bIBAIOT BOBMOXKHBIE 3HaUe-
Hus Kaxjoit cea3u. B UML knacc acconmanuu o6o3Ha4aeTcst MpsiMOyTOIbHUKOM, IIPU-
KPEIUIEHHBIM K aCCOLMALMN ITyHKTUPHOHN JTMHUEH.

File - r | user
AccessibleBy
accessPermission
/etc/termcap read John Doe
letc/termcap read-write  Mary Brown

lusr/doel/.login  read-write  John Doe

Puc. 4.9 — AtpulyTsl cBs3M accoruanui

OcHoBaHueM JJ1s1 BBE/ICHHUS KJIaCCOB acCOLMAINI MOCITYX1JIa BO3MOXKHOCTh CO3/la-
HUS aCCOLMAIUIl MHOTHE-KO-MHOTUM. ATpUOYTHI TAKUX acCOLMaIii 63 BCAKUX COMHe-
HUI SBISIOTCS MPUHAAIC)KHOCTHIO CBA3€H M HE MOTYT OBITh MPUMHCAHBI HU K OJHOMY
u3 00BbeKTOB-y4acTHUKOB. Ha puc. 4.9 arpulyr accessPermission oTHOCUTCS K (ailry
U TI0JIb30BATENI0 OJHOBPEMEHHO M HE MOXKET OBITh HMPUKPEIUIEH TOJIBKO K OJHOMY H3
HUX 0e3 moTepu HHQpOpPMAaIUH.

KBanuguimpoBaHHOW Ha3bIBAETCS ACCOLMAIUS, Y KOTOPOH MMEETCS CHEIHalbHBIH
arpuOyT (KBaMU(pUKATOP), UCIIOIB3YEMBIN JJIsE TOTO, YTOOBI OTIIMYATh APYT OT JApyra 00b-
€KThl, HaXOsIIKEeCcs Ha MOJIF0CE aCCOLMALMU C KPAaTHOCTBIO «MHOro». KBanudukaropbl
MOTYT OBITh OTIPE/ICTICHBI JIsl ACCOIMAIIUN THUTIA OJJUH-KO-MHOTHM M MHOTHE-KO-MHOTHM.
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KBanugukarop no3posiser BbIOpaTh OTEIbHBINA 0OBEKT U3 MHOXKECTBA LIEJIEBBIX 00BEK-
TOB, YMEHbIIIasi TaKUM 00pa3oM 3¢ (EeKTHBHYIO KPAaTHOCTh J0 3Ha4eHHs «oaun». KBa-
audUIUpOBaHHAs accoLUAlMA C LeIeBOH KPAaTHOCTBIO «OIMH» WIIM «HE 00Jee OHOro»
o0pasyeT YeTKH MapIIpyT JAJs OUCKA IEJIEBOTO 0OBEKTA 110 UCXOJAHOMY.

Ha puc. 4.10 nemoHcTpupyercsi Haubosee TUIMYHBIN IPUMEP UCIOJIb30BaHHs KBa-
nudukaTopa A ACCOLMAIMNA ¢ KPAaTHOCTBIO OJIMH-KO-MHOTHM. bauk obcuyscusaem MHO-
KecTBO cuemog. Cuem npunaonedcum OZHOMY €AMHCTBEHHOMY OaHKy. B KoHTekcTe
0aHKa YHUKaJIbHBIN CYET ONpeAessieTcs CBOUM HoMepoM. hauk i Cuem — 3TO KJIACCHI,
a HomepCuera — kBanudukarop. Kpanudukanus ymenpiaer 3pGeKTUBHYI0 KPaTHOCTb
accolMaluy 10 eAUHULIBI.

i 0.4 i \ Account
Bank amnumuumbur]—-—-; Account Bank aocourtNumbses
Hamu:truu;.rpmmm Hexaanugduyuposanmar

Puc. 4.10 — KBanuduuupoBaHHas accoryanus

O6e mozenu (kBanuUIIMPOBaHHAS M HEKBaIM(DULIMPOBAHHAS) BIIOJIHE KOPPEKTHBI,
HO MOJIETIb ¢ KBAIM(HUIIMPOBAHHOHN accolualyen coo0IaeT JONOIHUTEIbHY0 HHPOpMa-
1uto. B kBanuduirpoBaHHON MoEIU 100aBIsSeTCsl OTpaHUUYEHNE Ha KPAaTHOCTh: COYETa-
Hue OaHKa U HOMeEpa cuera JaeT He Oosnee omHoro cyeta. KBanudunupoBanHas Moaeib
TaKXke NepejaeT 3HaueHHue HoMepa cueTa JUlsd MPOoCIeKUBaHUS MOJICNIU, YTO OTPakaeTcs
B Metofax. CHayana ciefyeT HailTu 6aHK, a 3aTeM yKa3aThb HOMEp CueTa, U B pe3yJbrare
BbI TIOJIyYUTE HYKHBIH CUET.

Jlnst o603HaueHusT KBaIU(UKaTOpa UCTONb3yeTCss HEOOINBIION MPSAMOYTOJIBHUK, KO-
TOPBIA MPUCTBHIKOBBIBAETCS K MCXOJHOMY KJIacCy OKOJIO KOHIIA JIMHHHU, 0003Haudaroleit
accouunanuto. Kpanudukarop MoxeT ObITh NPUCTHIKOBAH K 000N CTOPOHE MPSAMOYTOJIb-
HUKa UCXOHOTO Kiacca. McxonHblil ki1acc BMECTe ¢ KBaJIM(PUKATOPOM OINpPENesIstoT Lie-
JIEBOM KJ1acc.

4.3.3 Obo0OLyeHne n HacnegoBaHue

O060011eHNE — 3TO OTHOIICHUE MEXKIY KIAcCOM (CYMEpKIaccoM) M OIHOW WU He-
CKOJILKMMH €T0 BapHalusaMu (moakiaccamu). O0o01menrne o0beTMHSIET KJIACChI 10 X 00-
UM CBOMCTBaM, Onaromapsi yemy oOecreunBaeTcs CTPYKTypHUpOBaHUE OMHUCAHUS 00b-
extoB. CyIepkiacc XxapakTepu3yercs: OOmUMHU aTpuOyTaMu, OleparisiMi U acCOLUaIl-
ssmu. [loakiaccel T0OaBISIOT K HUM CBOM COOCTBEHHBIC aTpUOYTHI, OMEpaIi U acco-
nuanuu. [OBOPSAT, YTO MOAKIACC HACIEAYET COCTABISIONINE cynepkiacca. O0obmenue
WHOTJIa Ha3bIBACTCS OTHOMICHUEM THIIA «SIBJISICTCS, MIOCKOIBKY KaXKIBIHA K3EMILISP MO/~
KJ1acca OJJHOBPEMEHHO s8/11emcs K3EMIUIIPOM CyIepKIiacca.

[IpocToe 0600IIeHNE YTTOPSAAOUUBAET KJIACChI B paMKax HEKOTOPOil uepapxuu. B atom
Cllydae Ka)Iblil TOJKIIacC UMEET OJHOTO HEMOCPEICTBEHHOTO MPeKa (€ro CymepKiacce).
VYpoBHeit 060011eHUS MOXKET OBITH MHOTO.

[Tpumepsr 06061meHmit mpuBeneHs! Ha puc. 4.11. O6opynoBanne MOXeT OBITH HACO-
COM, TEIUIOOOMEHHHMKOM WIIH pe3epByapoM. Hacochl OBIBAIOT HECKOJIBKMX THITOB: IICH-
TpoOekHble, MeMOpaHHbIe U IUTyH)XXepHbIe. PesepByapsl ObiBaloT cepuueckue, ¢ Hal-
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JyBOM W C IJaBaromied kpsimei. To, 94To cuMBOJI 0000IICHHS pe3epByapa n300pakeH
HW)KE CHMBOJIa 0000IIEHHS HAacOca, HUKaKoro 0co0oro 3HaueHHs He uMeeT. B HukHel
YacTH PUCYHKA U300paKEHbI HECKOJILKO 00beKTOB. Kax/blii 00bEKT HACIIeAyeT COCTaB-
JISIFOIIIME OT OJTHOTO KJlacca ¢ KaXKI0To YPOBHS uepapxuu 0000meHuid. [Toatomy 00beKT
P101 obnamaer cocrapisromuMu 000pyoBaHus, Hacoca U MeMOpanHoro Hacoca. O0b-
exT E302 obnamaer cocTaBisIIONIMMU 000PYAOBaHUS U TETTIOOOMEHHHUKA.

Equipment
nama

manufaciurer | {Mpusevanue: CNMCoK yCTRORCTE,
wiahght HBCOCOE W PEISHEYADOB WE NOMHLIA.}

Cﬂﬂé
I I f

Pump HeatExchanger Tank
suctionPressure surfacefrea volume
dischargePressune tubeDiamaler pressure
flowRate tubeLength i}

A ubePressure
shellPressure
CentrifugalPump DiaphragmPump PlungerPump
impallerDiameter diaphragmMaterial plungarLangth
numbearOfBlades plungerDiameter
axisOfRotation numbarQfCylinders
SphericalTank PressurizedTank FloatingRoofTank
diameter diameter diameter
haight haight
name = *P101° name = "E302" name = “T111°
manufacturer = *Simplex” manulactuner = “Brown® manufacturer = *Simplax”
waight = 100 kg waight = 5000 kg waight = 10000 kg
cost = $5000 cost = $20000 cost = $50000
suctionPras = 1.1 atm surfacafrea = 300 m® voluma = 400000 liter
dischargePres = 3.3 atm tubeDiameter = 2 cm pressura = 1.1 alm
fiowrate = 300 Uhr tubelLength = 6 m diameter = 8 m
diaghragmMall = Teflon tubePressure = 15 atm height = 9m
shellPressure = 1.7 atm

Puc. 4.11 — MHoroypoBHeBas uepapxusi HacJI€IOBaHUS C HK3EMILIAPAMU

O0600menne ob6o3HauaeTcss OONBLION He3aKpalleHHOW crpenkoil. CTpenka ykasbl-
BaeT Ha cynepxiacc. Cynepkiaacc MOXKHO COEIHMHATH C KaXJbIM U3 €ro IOIKJIACCOB
HETIOCPEICTBEHHO, HO MPEANOUTHTEIbHEE OyJeT TPYNIHpOBaTh 00OOIIEHUS B JIEPEBO.
TpeyronbHUK MOXKHO MOBEPHYTh U PACIOJIOKUTh €ro ¢ JH00IH CTOPOHBI OT CylepKiiac-
ca, HO, 110 BO3MOXKHOCTH, CJIelyeT H300pakaTh CyHepKiacc CBEpXyY, a €ro MOAKIACCH —
cau3y. Kommenrapun UML, yka3piBaroliye Ha HaJIMYUE JOTOJIHUTENIBHBIX MOAKIACCOB,
HE NPUBEICHHBIX Ha AWArpamMMe, CTaBiITCA B (PUTYPHBIX CKOOKaXx.

O0600111eHNe TPAaH3UTUBHO U JIEHCTBYET Yepe3 MPOU3BOJIILHOE KOJIMYECTBO YPOBHEH
nepapxuu. TepMHUHBI npedok M NOMOMOK WUCHOJIB3YIOTCSl Ul ONMHCaHHs KJIaccoB, Ha-
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XOISIIIUXCS AAJIEKO JAPYT OT JApyra M0 YPOBHSM, HO CBSI3aHHBIX OTHOLICHHWEM 0000IIe-
HUS. DK3EMIUTSP MOJKIACCa OHOBPEMEHHO SIBIISICTCS SK3EMIUISIPOM BCEX €T0 MPEIKOB.
DK3eMIUTSIp 00JaIaeT 3HAYCHUSIMH BCEX aTpHOYyTOB BCEX KIIACCOB-TIPEIKOB. DK3EMILISP
MOYKET BBI3BIBATh JFOOYIO OTEpallHIo, YKa3aHHYIO Y JIF000T0 U3 ero npeakos. [loakmacc
HE TOJIBKO HACJIEAYIOT BCE COCTABIISIONINE CBOUX MPEAKOB, HO U TOOABISIOT K HUM CBOU
COOCTBEHHBIE COCTABIISIIOIINE.

CrnoBo, HalIMCaHHOE HA AUarpamMMe PsIoM C JIMHKUEeH, 0603Havaromei oooomenue, —
3TO0 MMs Habopa o0obmenuii. iMs Habopa 000OIIEHUI — 3TO MEPEYNCIUMBIN aTpUOyT,
MOKAa3bIBAIOIINM, KaKOW acreKT 00beKTa aOCTparupyercs KOHKPETHBIM O00OOIICHHEM.
Kaxxapiit Habop oMKeH abCTparupoBarh TOJBKO OJUH acTeKT. 3HauYeHUs: HabopoB 0000-
IICHUH HaXOIATCS BO B3aMMHOOTHO3HAYHOM COOTBETCTBHH C MOKIACCAMH 0000IICHUH.
Haspanue HaGopa 0600111eHu# yKa3bIBaTh HE 00s3aTENbHO.

O0o00mIeHNE CITY’)KUT TPEM OCHOBHBIM IIeisiM. [lepBast 1esp — obecrieueHue moaiep-
*u omumopdusma. Orepaiinsi MOXKET ObITh BbI3BaHA HA YPOBHE CyIepKiiacca, a KOMIIU-
JSTOP OOBEKTHO-OPHEHTUPOBAHHOTO SI3bIKA aBTOMATUYECKU Pa3peliuT BHI30B B METO[,
COOTBETCTBYIOIIHI KIIACCy BBI3BbIBaOMIET0 00BbekTa. [lomumopdusm yBenmndmBaeT Tuod-
KOCTb IPOrPAaMMHOTO 00€CTIeUeHUs: BbI 100ABIsIeTe HOBBIHM MOAKIACC M aBTOMAaTHYECKU
Haclle/lyeTe MOBEJCHNE Cylepkiiacca. boee Toro, HOBBIH MOIKIAacC HE HapyIIaeT pado-
Ty CyIIECTBYIOIIETO KOAA.

Bropas nens 06001eHHsI COCTOUT B CTPYKTYPHUPOBAHUHU ONUCaHUN 00bekToB. Mc-
MOJIB3Ys 0000IICHNE, BB JIeTaeTe KOHIICTITyadIbHOE YTBEPKACHHUE, 00pa3ysi TAKCOHOMUIO
Y yIOPSA0YHBasi 00bEKTHI HA OCHOBAHUH MX CXOJICTB M pa3iuunii. Takoit moaxom ropas-
70 Ooyiee OCHOBATEINICH, HEXETH MOJICITUPOBAHNE KaXKJOTO KiIacca B M30JISAIUU OT BCEX
OCTaJIbHBIX.

TpeThbs 11e)Ib COCTOUT B 00ECIICYCHUHU TIOBTOPHOTO UCTIOJIb30BaHUS KOZA: BBl MOXKETE
HACJIEJIOBAaTh KOJl B paMKax OJHOTO TMPWIOKEHHUs, a TaKKe M3 CYIECTBYIOMUX MPUIIO-
xkeHuit (Oubnuotek kiaccoB). [loBTOpHOE HCTOIB30BaHME MOBBIMIAET MPOU3BOIUTENb-
HOCTh IO CPaBHEHHIO C MHOTOKPATHBIM TEPENHChIBAaHUEM KoJa «C HyJs». OOo0meHue
TI03BOJISIET KOPPEKTUPOBATh KO JJIsl TIOJYYEHUs] MIMEHHO TaKOro MOBEACHUS, KOTOPOE
TpeOyeTcs B JAHHOM MPHIIOKESHUH.

[Togxmacc MOXKET MOAMEHATH WM MIEPEKPHIBATH COCTABIISIONIYIO CyMepKiacca, orpe-
JeTIsisl COCTABIIIIONIYIO C TEM K€ UMEHEeM BHYTpH ceds. [logMeHa coCTaBIsSIONIMX MOKET
MOTPeOOBATHCS 110 HECKOIBKUM MPUIHHAM: JUTSI CIIe(UKAIMN TIOBEICHHS, 3aBUCSIIETO
OT TIOZIKJIACCA; ISl YTOYHEHUS CHIeNM(UKAIIMH COCTABIISIONICH; /ISl MOBBIIICHUS TIPOH3-
BOJIMTEIIBHOCTH.

[ToqMeHsITh MOKHO METOJIBI M 3HAYCHHUS IO YMOJTYaHUIO i aTpubyToB. Hukorna He
CJIelyeT MOJMEHSITh CHTHATYpy cocTapistonieil. [lonMeHa qomKHa COXPaHATh TUI aTpH-
OyTa, KOJMYECTBO M THIT apTYMEHTOB OIEPAINH, & TAaK)Ke TUI BO3BPAIIAEMOT0 OIepaIi-
eil 3HaueHUs. YTOUHCHHE THIIAa aTpulyTa WM apryMeHTa orepanuu (TO €CTh yKa3aHHe
B Ka4eCTBE THIIA MOJTHITA KCXOTHOTO TUMA) SBJISAETCS (GOPMON OrpaHHUYCHHS U JTOJKHO
UCTIOJIb30BaThCsl C OCTOPOYKHOCTHIO.
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4.4 MopenupoBaHne COCTOAHUN

441 CobbiTna

Co0bITHE — 3TO TIPOUCIIIECTBHE, CITYYHBIICECS B OMPEICICHHBI MOMEHT BPEMCHH,
HAIpUMEp Hadxcamue 1e60l KHONKYU Muiuu. acTo COOBITHS COOTBETCTBYIOT IJIaroiiaMm
B IPOIIEIIIEM BpeMeHHU (TTUTaHUE OBLJIO BKIIOYCHO, OYIMIBHUK ObUT YCTAHOBJICH) WIIU
BBITMIOJTHEHHIO HEKOTOPOTO YCIOBHS (OIMYCTOUIMIICS JIOTOK /Ui OyMaru) B OMMCaHUH 3a]1a-
gn. [lo onpexneneHuo, cOObITHE TPOUCXOAUT MTHOBEHHO, TI0 KpaifHell Mepe, BO BPEeMEH-
HOM MacmiTade npuiokeHusi. CoObITHE pacCMaTpUBAETCS KaK aTOMapHOE W CKOPOTEIHOE
npoucniecTBre. HessBHBIM aTprOyTOM COOBITHS SIBISICTCS MOMEHT €r0 OCYIICCTBIICHUSI.
[TponomxuTenbHbIE N3MEHEHUS, OCYIECTBISIIOIINECS B TEUEHUE HEKOTOPOTO IMTPOMEXKYT-
Ka BPEMEHH, XOPOIIIO OMMCHIBAIOTCS C MOMOIIBIO KOHIIETIIIUN COCTOSHUS.

OnHO cOOBITHE MOYKET JIOTHYECKHU MPEIIISCTBOBATh APYTOMY WIIH CIICIOBATh 32 HAM.
CoOpITHsI MOTYT OBITh M HECBSI3aHHBIMH JIPYT ¢ JapyroM. HecBsizaHHbIE COOBITHS Ha-
3bIBAIOTCS MapajuiesbHbIMU. OHU HUKaK HE BIMSIOT APYr Ha japyra. Eciu BpeMeHHas
3aJlepKKa MpH mepenade nHHOPMAIUN MEXKIY IBYMs TOYKAMU TPEBHIIIACT BPEMEHHOMN
WHTEPBAJ MEXIY COOBITHUSIMHU, 3TH COOBITHS 00s13aHBI OBITH MapauIeIbHBIMH, TT0CKOJIb-
Ky OHM HUKaK HE MOTYT IMOBJIHATH APYr Ha Apyra. [Ipy MomenupoBaHWM CHCTEMBI HE
ClemyeT 3aJaBaTh OTHOCHTEIIbHBIA TOPSIOK MapaJlIeIbHBIX COOBITHH, ITOTOMY YTO Ha
MPAKTUKE OHU MOTYT IIPOUCXOIMTH B JIFOOOM MOPSIKE.

K coOBITHSIM OTHOCATCS HE TOJIBKO HOPMaJbHbIE NPOMCLIECTBUS, HO U OLIMOOYHbIE
cutyauuu. OmubovHasi CUTyallusi HUYeM He OTIMYaeTcs OT JII00Or0o JAPYroro COOBITHSL.
Tonpko B HalIelt HHTEPIPETAIMN OHA CTAHOBHUTCS «OLIHMOKOM.

TepMuH «COOBITHE» YACTO HUCIOJIB3YEeTCS B HECKOJIBKUX CMBICIaX. B HEKOTOPBIX
CIIy4asix OH 00O3Ha4aeT 3K3eMIUIIp, a B JIPYrux — kiacc. Ha mpakTuke 3Ta JBYyCMBbIC-
JICHHOCTH OOBIYHO HE CO3/1aeT MpoOiIeM, TaK KaK TOUYHBIH CMBICI CJIOBA CIIEAYEeT U3 KOH-
TekcTa. [Ipy HeoOXOAMMOCTH MOKHO YIOTPEOIISITh TOYHBIE TEPMHHBI: «OCYIIICCTBICHUE
COOBITUS» M «IPOUCIICCTBUEY (PK3EMIUISP COOBITHS) U «TUT coObITHs» (Kmacc). Co-
ObITHs OBIBAIOT pa3HBIX BUAOB. Yalle BCEro BCTPEYAOTCS COOBITHS CUTHAIIOB, COOBITHS
W3MEHEHUS U COOBITUSI BpEMEHHU.

CurHaji —93To siBHasi OJHOCTOPOHHSS Tepenada MHPOPMAIMH OT OJHOTO OObEKTa
K npyromy. OObeKT, nepefalonIfii CUrHal APYroMy OOBEKTY, MOXKET pacCUMTHIBATh Ha
MOJIy4YCHHUE OTBCTA, HO 3TOT OTBCT 6YI[€T OTACJIbHBIM CHUI'HAJIOM, U €ro OTIIpaBKa (I/IJII/I
3a/iepKKa) Oy/IeT MEeIMKOM 3aBUCETh OT BTOPOTO OOBEKTA.

CoObITHE cUTHAIA — 3TO COOBITHE MOTYYCHUSI MIIM OTHpaBKH curHana. OObraHO 60-
Jee BaKHBIM CUMTACTCS MOJYYCHHE CHUTHAJA, TIOTOMY YTO OHO BIIMSET Ha OOBEKT-TIO-
aydatens. OOpaTuTe BHUMaHHE Ha Pa3HUIy MEXIY CHUTHAJIOM M COOBITHEM CHTHAJIA:
CHTHAJ — 3TO COOOIICHNE MEX Ty 00bEeKTaMH, a COOBITHE CUTHANIa — 3TO IPOUCIIECTBHUE.

Kaxas nepepada cursana siBiIsI€TCSl YHUKAJIBHBIM ITPOUCILIECTBUEM, HO MbI IPYII-
NMpyeM MX B KJIACChl CUTHAJIOB M JIaéM KaXJOMy KJIacCy MMs, MOIYEpPKUBas OOLIYIO
CTpYKTYpy M mnosenenue. Hampumep, ewviiem peiica camonema Nel23 u3z asponopma
10 okmsabps — 3T0 SK3EMIUISIP Klacca CUTHANIOB BuiriemPetica. HekoTopble CUTHAIIBI SIB-
JSIFOTCS. OOBIYHBIMU MTPOUCHIECTBUSAMH, HO OOJIBIIMHCTBO U3 HUX XapaKTepU3YIOTCS aT-
pubyTaMu, B KOTOPBIX XpaHATCA MepeaaBaeMble STUMU CUTHAIAMU 3HAYEHUS.
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Hampumep, na puc. 4.12 xnacc FlightDeparture (BvinemPeiica) obnanaer arpu0y-
tamu airline (asuaxkomnanus), flightNumber (nomepPeiica), city (eopood), date (0oama).
B UML curnan o603Ha4aeTcsl KJIFOYEBBIM CIIOBOM «signal» B yITIOBBIX KaBBIYKaX («»),
KOTOpPOE CTaBUTCS HaJ MMEHEM Kjlacca CUTHAJa B BEPXHEM pasfelie MPSMOYToJIbHUKA.
Bo Bropom pasnene ykas3plBaloTCsl aTprOyThl CUTHAJIA.

«signals «signal» wsignals wsignals
FlightDaparture MaouseButtonPushed SignalEntered ReceiverLifted
airline button text
flightNumber location
city asignale
date DigitDialed

digit

Puc. 4.12 — Kiaccel curHajiaoB ¥ ux aTrpuoOyThl

CoObITHE U3MEHEHUSI — 3TO COOBITHE, BHI3BAHHOE BBIMOJTHEHUEM JIOTHYECKOTO BhIpa-
xeHusi. CyTb COOBITHS COCTOUT B TOM, YTO HEKOTOPOE BBIPRXKEHHE TTOCTOSIHHO MPOBEPSI-
€TCsl, M KaK TOJBKO €r0 3HAYECHUE MU3MEHSETCS C «IOKHO» Ha «UCTUHHOY», OCYILECTBIIs-
€TCS COOBITHE U3MCHCHUS.

B UML coObiTHe n3MeHeHus: 0003Ha4YaeTcsl KIIOUYEBBIM CIOBOM «wheny, 3a KOTO-
pPBIM CJeIyeT JOrHYecKoe BbIpakeHHE B KpyIibix ckoOkax. Ha puc. 4.13 mpuBeneHo
HECKOJIBKO MPUMEPOB COOBITUN M3MEHCHUS.

when (TeMnepaTtypa B KOMHaTe) < yCTaHOBKa HarpeBa
when (Temneparypa B KOMHaTe) > yCTaHOBKa OXIAMKICHHA
when (3apsaa baTapen < HHKHee orpaHHYeHKe)

when (naBnenue B WIHHAX < MUHHMATBHOE JaBJICHHE)

Puc. 4.13 — CoOrITHsI M3MEHEHUSI

CoObITHE BpEMEHH — 3TO COOBITHE, BBI3BAHHOE JIOCTHKEHUEM MOMEHTA abCOIIOTHO-
ro BPEeMEHHU WM MCTeYeHHEeM BpeMeHHOro uuHrepsaia. B UML mMomeHT abcoioTHOro
BpEMEHHU 0003HA4YaeTcsl KIIOYEBBIM CIOBOM «wheny», 3a KOTOPBIM CIIEIyeT BPEMEHHOE
BBIPAKEHHE B KPYIVIbIX CKOOKax. BpemeHHOI MHTepBan 0003HAYaeTCs KIIIOYEBBIM CJIO-
BOM «after», 3a KOTOpBIM ClIelyeT BBIPAKEHUE, PE3YIIBTATOM BBIYUCIEHUSI KOTOPOTO SIB-
JSI€TCS BpeMEHHOM MHTEpBaI (cM. puc. 4.14).

B when (nara = 1 suBaps 2000 r.)
B after (10 cexyHn)

Puc. 4.14 — CoObITHS BpeMeHH

4.4.2 CocTogaHuda

CocrosiHue — 3TO aOCTpakius 3HAUYCHUH U CBs3eil 00bekTa. MHOXKECTBA 3HAYCHUN
Y CBSI3€U TPYNIUPYIOTCS B COCTOSIHAE B COOTBETCTBHH C MAaCCOBBIM MOBEACHHUEM O0BEK-
ToB. Hanpumep, cocrosinne 6aHka MOXKET ObITh «IUIATEXKECTIOCOOHBII» MU «OaHKPOTY,
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B 3aBUCHMOCTH OT TOTO, YTO OOJbIIE: aKTHBHI Wi 00s3arenbcTBa. COCTOSHHS 4acTo
COOTBETCTBYIOT OTIVIarOJIbHBIM (hopmaMm uiu jaeenpudactusm (Oocudaem, Jlozeanusa-
emcs1) WIW BBITTOJTHEHUIO HEKOTOPOTO ycloBus (Brrouen, HuowceTouku3amepzanust).

Ha puc. 4.15 nokaszana cucrema o0o3HaueHuil coctosHuss B UML: npsMoyrosibHUK
CO CKPYIJICHHBIMH yTJIaMH, B KOTOPOM CTaBHUTCS HEOOS3aTeIbHOE Ha3BAaHHE COCTOSHUSI.
M5l BbIIETISIEM Ha3BaHHUE COCTOSHHSI TTOTYKUPHBIM HIPUPTOM, IICHTPUPYEM €0 U TTHIIEM
C 3ary1aBHOM OYKBBI.

("solvent ) (insoivent ) ( Waiting ) (" Dialing ) ("Powered ) (BelowFreezing)

Puc. 4.15 — Cocroguus

Omnpenenss COCTOSHUS, Mbl HE YUUTHIBAEM aTpUOYThI, HE OKa3bIBAIOIINE BIMSHUS Ha
noBesieHne 00beKTa, U 00bETUHSIEM BMECTE B OIHO COCTOSIHUE BCe KOMOMHAIMM 3Hade-
HUH U CBSA3EH, XapaKTepu3yIollrecs OJMHAKOBBIMH OTKJIMKaMU Ha coObITHd. Pazymeercs,
KaXJblii aTpuOyT NOJDKEH BIMATH Ha IOBEACHUE, MHAue OH He OyJeT MMeThb HUKAaKOro
3HAUEHMsI, OJTHAKO JOCTAaTOYHO YacCTO HEKOTOphIe aTpuOyThl HE BIMAIOT Ha MOCJIEI0Ba-
TENbHOCTD ynpaBieHUs. VX MOXHO paccMarpuBarh IPOCTO KakK 3HAYEHMs [1apaMETPOB
COCTOSIHMSI.

OOBeKTHI Ki1acca 00J1a1al0T KOHEYHBIM YMCIIOM BO3MOXKHBIX COCTOsIHUI. B KOHKpeT-
HBI MOMEHT BPEMEHM KaXXKJblii OOBEKT MOXET HaXOIUThCS POBHO B OJHOM COCTOSIHHU.
OOBeKThl MOT'YT MPOXOJIUTh YEPE3 OAHO WM HECKOJIBKO COCTOSHUI B T€UEHHUE BpeMe-
HU CBOETO CYyIIECTBOBaHUS. B KOHKpETHBI MOMEHT BpEMEHHU pa3Hble 0OBEKTHI Kilacca
MOTYT OXBAaTbIBATh INUPOKUN CIIEKTP COCTOSHUM.

CocTrosiHHE ONMUCHIBAET OTKJIMK OOBEKTa Ha MOTydaeMble cOOBITHS. B KOHKpeTHOM
COCTOSIHUM UTHOPUPYIOTCS JII0ObIE COOBITHSI, 32 UCKIIOUEHUEM TEX, MOBEACHUE MPH I10-
JYy4YEHHH KOTOPBIX OMUCAHO SIBHBIM 00pa3oM. OTKIIMK Ha COOBITHE MOXKET OBITh BHI30BOM
HOBEICHUS WM M3MEHEeHHeM cocTosiHus. Hanpumep, ecnu B cocTosiHUU [ YOOK HaXKaTb
KHOIIKY ¢ u(poil Ha TenedoHe, 3yMMep cOpachiBaeTcs, a Tene(oHHas JIUHUS MEepPexo-
T B coctosiune HabopHomepa. Ecnu e B cOCTOSIHUU [ YOOK TIOBECUTH TPYOKY, JIUHUS
OTKJIIOYAETCA U NepexoauT B coctosHue Ceob60ono.

Mexay cOOBITUAMH U COCTOSIHUSMH CYLIECTBYyeT Hekoropass cummerpus. CoObl-
TUSL — 9TO TOUKM HA JIMHUU BPEMEHH, a COCTOSHUS — MHTEepBajbl. COCTOSIHME COOTBET-
CTBYET HHTEPBAJIY MEXAY IBYMS TOUYKaMH, 0003HAYAIOIIMMH J1BA [TOJTYYCHHBIX 0OBEKTOM
coObITusa. Hanmpumep, Mexxy CHATHEM TPYOKHU U Ha)kKaTHEM IepBOM LIUPpbI TenedoHHas
JIMHUSI HAXOIUTCS B cOCTOSAHUU 3ymmep. CoCTOsSSHUE 00BEKTa 3aBUCUT OT MPEIbIAYIINX
COOBITHI, KOTOpPBIE B OOJIBIIMHCTBE CIIy4aeB MEPEKPHIBAIOTCS MOCIEAYIOIUMHI COOBITH-
amu. Hanpumep, coObITHS, IPOM3OLIEIINE O TOTO, Kak TpyOka Oblja MOBEIIEHa, HE
BIUSIOT Ha Oymnymiee nmoeneHue. Cocrossaue Cg0H600HO «3a0BIBACT» O COOBITUAX, TOTY-
YEHHBIX 10 CUTHAJA nogecums mpyoxy.

CoOBITHS ¥ COCTOSIHUS 3aBUCST OT ypOBHs abcTparupoBanus. Hanpumep, koMMHBO-
sKep, TUIAHUPYIOLIHHM CBOM MapuipyT, OyZeT paccMaTpuBaTh KaXKAbI €ro CerMeHT Kak
otaenpHoe coObiTHE. MIHPOpMaTop B a’sponopTy OyzeT oObsABIATH O BbUIETAX U MPUObI-
TUSAX. ABHaaUCHIETYEpCKas CiIyk0a pa3/eiuT KakKJbli MepesieT Ha MHOXECTBO reorpa-
(budecKkux OTpPEe3KOB.
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CocTosiHuE MOYKHO XapaKTepu30BaTh HECKOJIbKUMU criocobamu. Pucynok 4.16 ne-
MOHCTPHUPYET 3TO AJISi COCTOSIHUSA 3860HOK OyounbHuka g 4acoB. CocTosiHME 00ianaeT
UMEHEM M OINMCAaHUEM Ha eCTeCTBEHHOM si3bike. [locnmenoBarenbHOCTh COOBITHI, KOTO-
pasi IPUBOJIUT K 3TOMY COCTOSTHHIO, COCTOUT M3 YCTAaHOBKU OYIMIbHHUKA, IIPOU3BOIBHBIX
NeWCTBUI, HE MPUBOAALINX K €ro cOpachIBaHMIO, U HACTYIUICHHS 33JaHHOTO MOMEHTa
BPEMEHH. YCIIOBUE COCTOSIHMSI BBIPA)KAa€TCs B TEPMUHAX MapaMETPOB, TaKUX, KaK Te-
Kyliee U 1ejaeBoe Bpems. 3BOHOK mpekparmaercs nocie 20 cekyna. Tabmuma coObrThii
Y OTKJIMKOB TOKa3bIBa€T PEAKIIMIO HA COOBITUSI meKyuee epems U Haxcamue KHONKU.
B oT0if Tabnuie yka3piBaeTcs HE TOJBKO JEHCTBHE, HO M ClieAylollee cocTosHue. Paz-
HbIE ONHUCAHUS COCTOSHUS MOTYT IIEPEKPBIBATHCA.

Cocrosuue: AlarmRinging
Onucanne: alarm on watch is ringing to indicate target time
CobbiTHe, NpHBOAALILEE K JAHHOMY COCTOAHHIO:
setAlarm (targetTime)
any sequence not including clearAlarm
when (currentTime = targetTime)
Ycnosue, XxapakTepHaylollee JaHHOe COCTORHHE:
alarm = on, alarm set to targetTime, targetTime ] currentTime ]
targetTime + 20 seconds, and no button has been pushed since targetTime
CobbiTiA, BO3MOMKHBIE B IAHHOM COCTOAHHM:

CobritHe Orrmk Crepyrwomee cocroanme
when (currentTime = targetTime + 20)  resetAlarm  normal
buttonPushed (any button) resetAlarm  normal

Puc. 4.16 — PasHubie cnocoObl OImucarb COCTOSIHUE

4.4.3 Tlepexoabl 1 ycnosus

[Tepexon — 3T0 MTHOBEHHAs1 CMEHA OJTHOTO cOCTOsiHUSA ApyruM. Hampumep, koraa Bul
OTBEUACTE HAa BXOMSIIUI 3BOHOK, Tee(DOHHAS JIMHUS TIEPEXONUT U3 COCTOSHHS 380HOK
B coctosiHue Paszeoeop. TOBOPAT, UTO MEPEXOJ 3allyCKAeTCs MPU CMEHE UCXOIHOTO CO-
CTOSIHHUS 1LICJICBBIM. I/ICXOI[HOC 1 LOEJIE€BOC COCTOAHUA O6I:I‘-IHO OTIIMYAIOTCA APYT OT APY-
ra, HO MOIr'yT U COBIIaJaThb. HCpCXOH 3aIlyCKaCTCA, KOTZa IMPOUCXOAUT CBA3aHHOC C HUM
coObITHE (€CITH TOJIBKO HE00s3aTeTbHOE CTOPOKEBOE YCIOBUE HE IPUBOAUT K UTHOPUPO-
BaHHIO COOBITHsI). BHIOOD 11€71€BOTO COCTOSIHHS 3aBHCUT KaK OT MCXOIHOTO COCTOSIHUS,
TaK M OT MOJIy4eHHOTro coObITUS. COOBITHE MOXKET BbI3BATh MEPEXOIbl BO MHOKECTBE
00beKTOB. C KOHIENITYaJ IbHON TOUKH 3PEHUSI 3T TEPEXO0/Ibl IPOUCXOAAT OTHOBPEMEHHO.

CTOpokeBO€ yCIOBHE — ATO JIOTHYECKOE BBIPAKEHHE, KOTOPOE JTOJKHO OBITh HCTHH-
HBIM, YTOOBI TIEPEXOT MOT 3aIyCTUThCs. Hampumep, curaan cBerodopa Ha MmepeKpecTke
MOXKET MEPEKIIOUUTHCS TOJIBKO B TOM Cliy4ae, €ClM Ha JIOpOTe UMEIOTCS OXKUIAIOIIHE
3TOro MamuHbL. [lepexon co CTOPOKEBBIM YCIOBHEM 3allyCKaeTCs B TOT MOMEHT, KO-
IJ]a OCYIIECTBIIIETCS COOTBETCTBYIOINIEE COOBITHE, HO TONBKO €CIIK B ATOT KE MOMEHT
BBITIOJTHEHO €T0 CTOpOXKeBOe yciioBue. Hampumep, «korma Oyments BBIXOIUTH W3 J0Ma
(coObITHE), ecnu Ha yaule OyzneT Hibke Hyls (YCJIOBHE), — HaJICHb NEepUaTKu (IIeJeBoe
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coctosiane)». CTOpoKeBOE YCIOBHE MPOBEPSETCS TOJBKO OJWH pa3, B TOT MOMEHT, KO-
IJ]a OCYUIECTBIIIETCS COOBITHE, M €CJIH YCJIOBHE BBINOJIHAETCS — IPOUCXOTUT MEPEXOI.
OOpatuTe BHUMaHHE, YTO CTOPOXKEBOE YCJIOBHUE KOHIENTYaJbHO OTIMYAETCS OT COObI-
THUS: YCJIOBHE IMPOBEPSETCS TONBKO OIWH pa3, TOrJa Kak Halu4ue COOBITHS, MO CYTH,
MIPOBEPSIETCS HEMPEPBIBHO.

Ha puc. 4.17 mokaszanbl mepexoibl CO CTOPOKEBBIMH YCIOBHIMH JIJIsi CBETO()OPOB
Ha nepekpectke. OaHa mapa (OTOAIEMEHTOB KOHTPOJMPYET MOJOCHI B HAaIpaBlICHUU
CEBEP-I0T, U3 KOTOPHIX BO3MOXKEH MOBOPOT HalieBo. J[pyrast mapa KOHTPOIUPYET MOIO0CHI
B HalpaBlICHUH 3aIa/l-BOCTOK, U3 KOTOPBIX TOXKE BO3MOXKEH MOBOPOT HaneBo. Eciaum Ha
OJTHOW M3 Tap IMOJIOC OTCYTCTBYIOT MAIIMHBI, YIIPABIISIONIAs JIOTHKA cBeTO(opa mporryc-
KaeT 4acTh LIUKJIA, pa3pelIaollyto JEBbIi OBOPOT.

timeout [cars in N/S left lanes) Northisouth

-

T4 may turn left

tirmeoud

MNorthisouth
may go straight

timeout [mo cars
in N/S left lanes)

timaoul [no cars
in E/W left lanes)

Eastiwest
may go straight

timeout [cars in EW left lanes]

Puc. 4.17 — Ilepexoasl co CTOPOKEBBIMU YCIOBUSMU

B UML mis o6o3Ha4YeHHs Mepexoia HCIONb3yeTCs JMHUS, COCIUHSIONAas MUCXOI-
HOE COCTOsIHUE C IiesieBbIM. Ha OHOM W3 KOHIOB JIMHUHU, YKa3bIBAIOIIEH Ha IIEJIEBOE
COCTOSIHUE, CTABUTCA CTpeska. JIMHUS MOXKET COCTOSTh U3 HECKOJIbKUX cermMeHToB. Co-
OBITHE MOKET OBITh YKa3aHO B KaueCTBE METKH mnepexona. [locie coOpITrs B KBaApaTHBIX
ckoOKax MOXXKHO yKa3aTh HE0Os3aTeIbHOE CTOPOXKEBOE yciioBrue. Ha3Banue coObITHS BbI-
JEISIETCSl KYPCUBOM, & CTOPOKEBOE YCIIOBUE 3aITMCHIBACTCS B KBAJAPATHBIX CKOOKaX.

4.4.4 [Inarpammbl COCTOSIHUN

Jluarpamma COCTOSIHMI — 3TO Trpad, y3JaMH KOTOPOTO SBISIOTCS COCTOSHHS, a Ha-
MIPaBJICHHBIMU JTyT'aMH — IIEPEXOJbI MEXKy COCTOSHUSAMM. /lnarpaMma COCTOSIHUHM OIM-
CBIBA€T IOCJIEOBATEILHOCTH COCTOSHUM, BBI3bIBAEMBIE MOCIIEI0BATEILHOCTAMU COObI-
Tuil. Ha3BaHus COCTOSIHMI OJKHBI OBITh YHHUKAJIBHBIMU B paMKax auarpaMmbl. Bce
00BEKTHI KJlacca CIeIyloT JuarpaMMme COCTOSHHM, ONMMChIBaroLIel oduiee uid HUX I0-
BesieHue. JlnarpaMMa COCTOSTHUN MOXKET OBITh pealn30BaHa HEMOCPEICTBEHHON MHTEp-
npeTanuel ik npeodpa3oBaHUEM CEMAHTUKU B 3KBUBAJICHTHBIA MPOrPAMMHBIN KOJI.

Monenbs COCTOSHHHA COCTOMT W3 MHOXKECTBA JHMAarpamMM COCTOSHMM, MO OAHOW Ha
KaXXZIbI KJacc, MOBEIEHUE KOTOPOrO C TEUYEHHUEM BPEMEHHU BaXKHO I NPHIIOKEHUS.
JlnarpaMmbl COCTOSIHUN JTOJDKHBI OBITh COIVIACOBaHbI IO MHTEpdericam (COOBITHIM U CTO-
pOXKEBBIM ycIoBHsIM). OTnenbHbIE AMAarpaMMBbl B3aUMOAECHCTBYIOT Ipyr ¢ APYroM IIO-
CPEICTBOM Iepenauu coObITUMH, a TaKKe KOCBEHHO, Yepe3 CTOpOoXeBble ycioBusa. Heko-
TOpBIE COOBITUSI U CTOPOXKEBBIEC YCIOBUS MPHUCYTCTBYIOT TOJIBKO Ha OHOM AMarpaMmme,
TOT/IA KaK JPyrue — Ha HECKOJIbKHX.



MaBa 4. O6bEKTHO-OPNEHTUPOBaAHHbLIN NOAXOA
64 K NPOEKTUPOBaHNIO MHPOPMALIMOHHbLIX CUCTEM

Kitace, nMerommii HECKOJIBKO COCTOSIHUM, XapaKTEpU3yeTCsl BaXKHBIM IOBEICHHUEM
BO BpeMeHM. Ecim ke kiacc 001aaeT OHUM COCTOSTHHEM, €ro MOBEJIeHHE BO BpeMe-
HU MOYKHO MTHOPUPOBaTh. J[MarpaMMbl COCTOSIHMM C OJHUM COCTOSSHUEM MOYHO OIIH-
caTh B IpocToil popme Oe3 BesAkoi rpaduky, a MMEHHO B BUJE TAaOIMIIBI BO3ACHCTBHIMA
U OTKJIUKOB, B KOTOPOW OyIyT NPUBOIUTHCSA COOBITHSA M CTOPOXKEBBIC YCIOBUS, a TAKKE
BBI3BIBAEMOE UMH IIOBEJCHUE.

Ha puc. 4.18 noka3zana auarpamma cocTtosHuil Uit TenedoHHO nuHuu. JaHHAs
JyarpaMma OTHOCHUTCSI UMEHHO K TelIe(OHHOM JIMHUM, a HE 3BOHSIIEMY WU BbI3bIBae-
MoMy aboHeHTy. Ha nuarpaMme npuBeneHbl OCIEA0BaTEIbHOCTH, OMUCHIBAIOIINE HOP-
MaJIbHbIE 3BOHKH, @ TAK)KE€ HEKOTOpPblE HECHOPMAJIbHBIE MOCIEN0BATEIbHOCTH, HAIPUMED
TaiiM-ayT npu Habope HOMepa WM Neperpy3ka JUHuM. [ 0603HaueHHUs AuarpamMMbl
cocrosuii B UML ncnons3yercs npssMoyroinbHuK. Ha3Banue nquarpaMMbl yKa3bIBacTCs
B IIATUYTOJIEHOM TEre B JIECBOM BEpXHEM yriy. BHyTpu npsMoyroiabHHKa H300paskatoTcst
COCTOSIHUS U IIEPEXOAbl, 00pa3yrolUe AUarpamMmy.

Phoneline I

onHook T" _onHook
la 4

offHook

- 1 DialTene
digitim)

digit(n) [:'Ir;
Dialing ~ [ Recorded
N 7 invalidNumber  \ _Message
barBus valighumber

) Connacting
Fast
BusyTone trunkBusy roufed massagalong
F

calledPhonsAnswers

- { Connected )

callegPhoneHangsUp

{ Disconnected |«

—

fimeout

il

&

Puc. 4.18 — Jlnarpamma cocTosiHui TeneOHHON JTMHUN

[lepen Havanom BbI30Ba TesieOHHAS TMHHUS HAXOTUTCS B OTKIFOUCHHOM COCTOSTHHH
(cocTostHum oxkumanusi). Korma TpyOka CHUMAaeTCs ¢ pbluara, OHa M3JaeT CUTHAJ OTBETa
craniuu (Tyaok). ITocne storo moxHo Habupars uudpsl. [lpu BBOIE KOPPEKTHOTO HO-
Mepa CHUCTEeMa MBITACTCS BHITIOHUTH COSAMHCHNE W HAMPABUTh €ro K HY)KHOMY ajpeca-
Ty. CoelMHEHHE MOXKET OKa3aThCsl HEBO3MOXKHBIM, €CJTH a0OHEHT WIIM €T0 y3el 3aHSTHI,
€CJIH )K€ COCIMHECHUE OKa3bIBACTCS YCICIIHBIM, TeJIe(OH BBI3bIBAEMOT0 a0OOHEHTA HAYH-
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HaeT 3BOHUTH. Eciu aOOHEHT oTBeyaeT Ha 3BOHOK, 00a aOOHEHTa MOTYT OCYLIECTBUTh
pasroBop. Korma oguH u3 aOOHEHTOB BemiaeT TPyOKy, JIMHUS Pa3beAUHSICTCS U CHOBA
BO3BPAILIAETCSl B COCTOSIHUE OKHJIaHUSI.

CocTostHUSI HE OTIPENEISIOT BCe 3HAYCHHS 00BEeKTa MOMHOCTRI0. Hanpumep, cocTos-
nue Dialing (HabopHomepa) BKIIIOUaeT BCE MOCIIEIOBATEILHOCTH HETIOIHBIX TeIe(OH-
HBIX HOMepoB. He 00s13aTensHO paccMaTpuBarh OTAEIbHbIE HOMEpa KaK pa3Hble COCTOS-
HUS, IOTOMY YTO OHM XapaKTepU3YIOTCS OJMHAKOBBIM MOBeACHUEM. PeasbHbIi HaOpaH-
HBI HOMEp CIIEAYeT XPaHUTh KaK aTpuOyT.

Ecnu U3 cocTOsTHUS BBIXOAUT HECKOJIBKO MEPEX0/I0B, IEPBOE OCYIIECTBUBIIEECS CO-
OBITHE 3aIllyCKaeT COOTBETCTBYIOIIMK eMy mepexon. Eciu mpoucxomauTt coObITHE, KOTO-
pOMY HE CONOCTAaBJIEH HU OJIUH HEpPEeXoi, OHO MPOCTO UrHopHupyercs. Eciau coObITHIO
COOTBETCTBYET HECKOJBKO TEPEXOJ0B, BEIOpaH Oy[IEeT TONBKO OJUH W3 HUX, U MPUTOM
CIIy4aiiHbIM 00pa3oM.

JluarpaMMbl COCTOSSHUI MOTYT ONMHCHIBAaTh HEMPEPHIBHBIE IIUKIIBI I OTHOPA30BBIC
JKU3HEHHBbIC IUKIBI. Jlparpamma coCTOSHHM Tene(OHHOW JIMHUN SIBISETCS HEIpPEphIB-
HBIM TTUKJIOM. ONUCHIBast OOBIYHBIC PEXKMMBI HCITOJIL30BAaHUS TelIePOHA, MBI HE UHTEpPE-
cyeMcsi TeM, KaKuM 00pa3oM IUKJI ObLT 3aIyIIeH.

OnHOpa3oBbIe UArpaMMBbl COCTOSIHUN OIMUCHIBAIOT OOBEKTHI ¢ KOHEYHBIM CPOKOM
cymiecTBoBaHus. Takue AuarpaMMbl UMEIOT HadyalbHOE M KOHEYHOE cocTossHus. Cpazy
MOCIIE CO3/IaHUsI OOBEKT OKA3bIBACTCS B HAUAIBHOM COCTOSTHUH. BX0I B KOHEYHOE COCTO-
SIHHE O3Ha4YaeT YHHUTOXKeHue oobekTa. Ha puc. 4.19 nmokazaH ynpoIieHHbIH )KU3HEHHBIHA
IIUKJI UTPHI B IaXMaThl ¢ HAYAJIbHBIM COCTOSTHHEM 10 YMOJTYaHHUIO (CIIJIOUTHON KPY>KOK)
Y KOHEYHBIM COCTOSIHUEM I10 YMOITYAHUIO («OBIYUHN T1a3y).

White's turn

stalemate
moves stalemate

Black's turn checkmale

Puc. 4.19 — /lnarpamma COCTOSIHMIA UIPBI B IIaXMaThbl

9 Black wins

stalemate

stalamate Y Draw

Black's tum

Puc. 4.20 — /Inarpamma COCTOSHHI UTPBI B IIAXMaThl C TOYUKAMH BXO/1a M BBIXO/1A

& White wins
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HayanbHoe M KOHEYHOE COCTOSIHHS MOXKHO 0003HA4YaTh TOYKAMH BXO4a W BBIXOJA.
Ha puc. 4.20 Touka Bxona Start coevHeHa ¢ MEPBBIM XOA0M O€JIbIX, M UTpa 3aKaHYMBa-
€TCsl OHUM M3 TPEX BO3MOXKHBIX cocTossHuI. Touku BXoza (1ycTble KPy>KKH) U BBIXOJA
(Kpy>KKU ¢ CUMBOJIOM X) CTaBsITCS Ha IEPUMETPE TUarpaMMbl COCTOSIHUM U MOTYT UMETh
HMCHAa.

4.4.5 lNoBeaeHne Ha gnarpamMmax COCTOSIHUI

JluarpamMMbl cOCTOSSHUIN ObUTH ObI HE CIIMIIKOM I10JIE3HBI, €CJIU Obl OHU OMMCHIBAIN
TONbKO coObITHA. [loaHOE onmucaHnue 00bEKTa JOIKHO yKa3blBaTh, YTO MMEHHO JEJIAeT
OOBEKT B OTBET Ha COOBITHSL.

JlelicTBUE — 3TO CChUIKA Ha IOBEIECHUE, BBHIIOIHAEMOE B OTBET Ha MPOU3OIIEALIEEe
coObiTHE. JledaTenbHOCTh —3TO (aKTUYECKOE MOBEIEHHE, KOTOPOE MOMKET BbI3BIBATHCS
Tr0OBIM KOJTMYECTBOM JieiicTBuil. Hampumep, nesTenbHOCTD pazbedunumv/Iunu0 MOXET
BBINOJIHATHCA IIPU NEPEXOJIE, IIPU BXOAE B COCTOSIHME WJIU IIPU BBIXOJIE U3 HETO, a TAKXKe
IIPU HACTYIUIEHUU KAKOTO-IM00 MHOTO COOBITUSI B COCTOSIHUU.

JlesiTenbHOCTh MOXKET ONUCHIBaTh BHYTPEHHUE YIIPABIISIOINE ONepalluy, HalpuMep
YCTaHOBKY aTpuOyTOB MJIM MOPOXKAEHUE IPYTUX COOBITUH. DTa JeATeIbHOCTh HE MMe-
€T aHaJOroB B PEaJlbHOM MHpE U IpeAHa3HaueHa JUIsl CTPYKTYPHUPOBAHUS YIpaBICHUS
pu peanusauuu. Hanpumep, nporpamMmma MOXKET yBEJINYMBATh BHYTPEHHUN CUETUYHK Ha
eIMHUILY KaXJIbIi pa3 MpH OCYIIECTBICHHH KaKOTO-IN00 COOBITHSI.

JlesaTenbHOCTh 0003HAYaETCsl KOCOM uepToit (/), mocie KOTOPOM CTaBUTCSI HAa3BaHHE
WM ONHCAHUE JIEATENbHOCTH. JlesITENbHOCTh YKa3bIBAETCA MOCIE BBI3BIBAIOIIETO €€ CO-
owiTus. KimroueBoe cimoBo «do» ucmomnb3yercs 11t 0003HAaYCHU TEKYIIeH 1eITeTbHOCTH
U HE MOXET MCIOJIb30BaThcs B KauyecTBe UMeHU coObITHs. Ha puc. 4.21 noka3aHa aua-
rpamMma COCTOSIHUHM JJIsl BCIUIBIBAIOLIETO MEHIO paboueli craniuu. [Ipu HaxxaTuu npaBoit
KHOTIKM MBIIIM MEHIO OToOpakaeTcs Ha skpaHe. Korma momb3oBarenb OTIYCKaeT 3Ty
KHOIIKY, MeHI0 Hcye3aeT. [loka MeHIo oToOpa)kaeTcss Ha SKpaHe, B HEM IO CBEYUBACTCS
OJIMH 3JIEMEHT, Ha/l KOTOPBIM B JAHHBIM MOMEHT HaXOJUTCS YKa3aTeslb MBIIIH.

Puc. 4.21 — JlesTensHOCTD ISl BCIUIBIBAIOIIETO MEHIO

rght button down / display pop-up manu

Manu visibla

nght butfon up / erase pop-up menu

Paper jam
do / flash warning light

Puc. 4.22 — Texymas nesTelbHOCTD I KCEPOKCa

Texyiel Ha3bpIBACTCS ACATEIBHOCTb, 3aHUMAIOIIAsl HEKOTOPBIA IPOMEKYTOK Bpe-
MeHHU. [lo onpenenenuro, Takass AeATEIbHOCTb MOXKET BBINOJIHATHCA TOJIBKO B HEKOTO-
POM COCTOSIHUM U HE MOXKET NMPUKPEIUIAThCA K nepexony. Harpumep, nHaukarop aBapuu
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y KCEpPOKCa MOXET MHUTaTh B COCTOSIHUM 3amop oymaeu (cMm. puc. 4.22). Texymias nes-
TENbHOCTh BKIIIOYAET HEMPEPBIBHBIE ONEpaliy, TaKhe, Kak OTOOpa)KeHHe KapTUHKU Ha
TEJIeIKPaHe, a TAaKXKe MOCIIeI0BaTENIbHbIE ONEPALH, 3aBEepIlAOLIMEcs MO MPOIIECTBUU
HEKOTOPOTO MPOMEKYTKa BpEMEHHU (HalpUMep, 3aKpbITHE KJIallaHa).

Jlns 0603HaYeHHs TEKylled NesTeIbHOCTH HCIOJIBb3YeTCs KII0YeBOe CI0BO «do»
U CUMBOJ KOCOM uepThl. TekyIas IesTeIbHOCTh MOXKET OBITh IIpepBaHa coObITHEM, TIO-
JYyYEHHBIM B IIPOLIECCE BBIIOJHEHMSI ATON JEATEIBHOCTH. JTO COOBITUE MOXKET BbI3BAaTh
MEPEX0/l U3 COCTOSIHUA, B KOTOPOM OCYIIECTBISETCS TEKyllas AESTeIbHOCTb, HO MO-
KET U He BbI3BaTh Takoro nepexoxa. Hampumep, po6oT, nepeMernaronmi 1eTanb, MOXeT
CTOJIKHYTbCSI C COMPOTUBIIEHUEM, YTO MPUBEAET K OCTAHOBKE €T0 JBH)KEHHUSL.

JlesTeIbHOCTh MOXET OBbITh IPUKPENJIeHa He TOJNbKO K MEepexXoay, HO U KO BXOXIY
B COCTOSTHME WJIM K BBIXOAY M3 Hero. Hukakux omIn4uii B BOBMOXHOCTSIX JIByX CHUCTEM
0003HAYEHUI HET, OHAKO YacTO MPH BCEX MEPEeXoiax B OJHO M TO YK€ COCTOSHHE BbI-
MIOJIHSIETCSl OJIMHAKOBas JIEATEIbHOCTh, KOTOPYIO, B TaKOM Cilydae, yloOHee MpHUBS3aTh
K CaMOMYy COOBITHIO.

YacTto eIMHCTBEHHBIM HA3HAYEHUEM COCTOSHHS SIBJISIETCS IMOCJE0BaTeIbHOE BbI-
IIOJIHEHUE HEKOTOPOH JiesTebHOCTH. Kak TONbKO AEATeNbHOCTD 3aBepIlIaeTcs, 3amycKa-
eTcst mepexos B cienyromee coctosiHue. Crpenka 0e3 Ha3BaHUS COObITHA 00O3HauaeT
aBTOMAaTUYECKUN IEPEXOJ, KOTOPBIN 3aIlyCKaeTcsl, KaK TOJBKO 3aBEPILIACTCS ACSTElb-
HOCTb, CBSI3aHHAsl C UCXOAHBIM COCTOSIHUEM. Takoil mepexos Ha3bIBAETCS MEPEXOJOM I10
3aBEpLICHUH, IOTOMY YTO OH MEPEKIII0YAaeTCs 3aBEPIICHUEM JIEATEIbHOCTH B UCXOAHOM
COCTOSIHUM.

CropoxeBoe ycloBUE MPOBEPSIETCS] TOJBKO OAMH pa3, B TOT MOMEHT, KOIJa OcCy-
mecTBisgercss coobiTue. Ecnu nepexo nMeeT nepexos Mo 3aBeplIeHUH, a ero CTOpoXKe-
BOE yCJIOBHE HE BBHITIOJIHEHO, COCTOSHUE OCTAETCsl aKTUBHBIM U MOXKET MPUBECTH K COOI0
YIPaBJIEHUsI: COOBITHE 3aBEPIICHUS ACSITEIbHOCTH HE MOXKET IIPOU30UTH BTOpO pa3. Ec-
JM COCTOSIHME MMEET NEPEXOJIbl MO 3aBEPIICHUH, CTOPOXKEBBIE YCIOBHUS JOJKHBI OXBa-
THIBaTh BECh CHEKTP BO3MOXKHBIX cOObITHH. CrenuaiibHOe ycioBue «else» mo3Bossier
3aJaTh CUTYAlMIO, KOTZIa BCE OCTaJIbHbIE YCIOBUS OKa3bIBAIOTCS JIOKHBIMU. He ucnons-
3yiiTe CTOPOXKEBbIE YCJIOBHs Ha MEPEXOAbl MO 3aBEPIICHUM AJS OXKHUIAHUS N3MEHEHUS
3HaueHus. Jlydie oxunarb coObITHS U3MEHEHHUS.

4.5 MogenupoBaHue B3anMOOENCTBUN

4.5.1 Mogenu BapnaHTOB UCMNOSIb30BaHUA

JlelicTByto111€€ JIUILIO — 3TO HEMOCPEACTBEHHBIN BHEUIHUM MOJIb30BATEIb CUCTEMBI.
3T0 00BEKT MM MHOXECTBO OOBEKTOB, HEMOCPEACTBEHHO B3aMMOJICHCTBYIONINX C CH-
CTEMOI, HO HE ABJAIOMIMXCS €€ JacThio. Kakmoe melcTByromiee IO SBIsETCS 0000-
LIEHUEM TPYINIbl 00BEKTOB, BEAYIIUX CeOs OMpPENEeTIEHHBIM 00pa3oM MO OTHOLIEHUIO
K cucreme. HanpruMep, KIMEHT U PEMOHTHUK SIBJIIFOTCS Pa3HBIMHU ACHCTBYIOIIUMH JIN-
1JaMU 10 OTHOILIEHHUIO K TOPrOBOMY aBTOMaTy. /{elicTBYyIOIMMU JIMLAMU IO OTHOIIEHHIO
K CUCTeMe OIOpO MyTeLIeCTBUA MOTYT OBITh IyTEUIECTBEHHUKH, ar€HThl U aBUAKOMIIA-
Huu. [1o OTHOWIEHUIO K KOMIIBIOTEPHOM 0a3e JaHHBIX UMHU MOTYT OBbITh I0JIb30BATEIN
U aJMUHHUCTpATOPhI. J[efCTBYIOIKUMH JTUIIaMH MOTYT OBITh JIFOAM, YCTPOICTBA U ApyTUE
CHCTEMBI — BCE, YTO B3aMMOJICHCTBYET C MHTEPECYIOLIEH HAC CUCTEMOM HETIOCPEICTBEHHO.
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OOBEKT MOXKET OBbITh CBSI3aH C HECKOJIBbKUMU JEHCTBYIOUIMMH JIMLIAMU, €CJIU €0 I0-
BeZieHHe 00nasaeT pazHeiMu rpansamu. Hanpumep, o6bektsl Mapu, @psuk u [lon moryT
OBITh KJIIMEHTAaMHU TOProBOro aBroMara. [1om MoXkeT OMHOBPEMEHHO SBISATHCS U PEMOHT-
HUKOM, 0OCTY>KUBAIOIINM 3TOT aBTOMAT.

JlelicTByromiee U0 JOJDKHO UMETh OJHY YETKO ONpEAETeHHYIO Ieib. OOBEKTHI
Y KJIacChl OOBIYHO COYETAIOT B ce0e HECKOJIbKO Ha3HadeHMH (1eneil). JlecTByromee ke
JMILO TMPEJCTaBIsIeT JUIIb OAHY T'paHb OOBbEKTa B €ro B3aMMOJEHCTBUU C CUCTEMOM.
OmHO M TO XK€ JIMII0 MOXKET MPEACTaBIATh OOBEKTHI Pa3HBIX KIACCOB, BEAyIIHe ceOs
OJIMHAKOBO IO OTHOLICHHIO K cucteMme. Hampumep, mroau, Tak Wid MHA4Ye B3aUMOJIEH-
CTBYIOIIME C TOPTOBBIM aBTOMATOM, MOTYT OBITh pa3/ieJICHbl HAa JIBE OCHOBHBIE KAaTEro-
pUM: KIMEHTH U peMOHTHUKH. Kaxxnoe neficTByromee 1o obsiajaeT coracoBaHHbIM
HabOpOM BO3MOXHOCTEH TeX 0OBEKTOB, KOTOPHIE OHO MPEICTABIISCT.

MonenvpoBaHue JEHCTBYIOUIUX JIML IIOMOTAET ONpPEAEIUTh IPAHUIIbl CUCTEMBI, TO
€CTh WACHTU(UIIUPOBATh OOBEKTHI, HAXOSAIINECS BHYTPU CHCTEMBI, U OOBEKTHI, JIekKa-
1ye Ha ee rpanuue. /lelcTByronee JIuno HemoCpeACTBEHHO B3aUMOJICHCTBYET C CUCTE-
MOil. OOBbEKTHI, Y4aCTBYIOIINE TOJIBKO B KOCBEHHBIX B3aUMOAECHCTBUAX C CUCTEMOM, HE
ABJIAFOTCS JEUCTBYIOIIMMHU JIUIAMU U IIOTOMY HE JIOJKHBI BKJIKOYATHCSA B MOJIEIIb CHCTE-
MblL. J[1000€e KOCBEHHOE B3aUMOEHCTBHE NOJKHO OCYIIECTBISTHCS MOCPEICTBOM JICH-
CTByIOIIMX Jull. Hanmpumep, aucneryep MacTepoB MO PEMOHTY TOPrOBBIX aBTOMAaTOB HE
SIBJIIETCS IEUCTBYIOLIMM JIMIIOM TI0 OTHOLIEHUIO K 3TUM aBTomaraMm. HemocpenctBeHHO
C aBTOMaTtamu paboTaroT TOJIbKO MacTepa. Eciau Hy>KHO MOCTPOUTH MOJENb KOCBEHHOTO
B3aMMOICUCTBUS BHEIIHUX OOBEKTOB, HY’KHO CTPOUTH MOJIENIb Cpeibl KaK OOJBIION CH-
CTEeMBbI, BKJIIOUAIOLIEH B ce0sl HCXOHYI0 cucTeMy. Hampumep, MOXKHO MOCTPOUTH MOJIENb
PEMOHTHOM CITykOBbI, BKIIOYaroIIel B ceds (B KauecTBe JCHCTBYIONIMX JIUII) JAUCIIETYE-
POB, MacTE€pOB U TOPrOBbIE aBTOMATHI, HO 3Ta MOAEIb YK€ HE Oy/IeT MOAEIHI0 TOPTOBBIX
aBTOMATOB.

Paznuynble B3aMMOAEHCTBUS JEUCTBYIONIMX JIMI] C CUCTEMOM T'PYNIHUPYIOTCS B Ba-
pUAHTHI UCHOJNb30BaHUA. BapuaHT HCIONB30BaHUS — ATO CBSI3HBIM 3J€MEHT (DYyHKIHO-
HAJIBHOCTH, MPEICTABISIEMbIA CUCTEMOM NIPU B3aMMOJEUCTBUU C NEUCTBYHOLIMMH JIULA-
Mmu. Hanpumep, nuno Knuenm MOXET Kynums nHanumok B TOPropom asromare. KimeHt
KHMJIaeT MOHEThl B aBTOMAT, BbIOMpAET MPOAYKT U 3a0UpacT CBOW HANUTOK. Pemonm-
HUK MOXET npogecmu mexuuieckoe oocayxcusanue aBromara. Ha puc. 4.23 npuBeneHsbl
HECKOJIBKO BApUAHTOB HUCIIOJIb30BaHUs /Il TOPrOBOrO aBTOMATa.

B Kynurs sanurok. Toproeslii aBTOMaT BHAAET HAMMTOK MOC/E TOTO, KaK KIHEeHT
BHIGHPAET HYKHBIIT BAPHAHT M NAATHT 3a HETO.

B [IposecTn mianoBslil peMOHT. PeMOHTHHK BHINOJAHAET MIAHOBOE Texobenyku-
BaHMe aBTOMAaTa, Heobxonumoe 1na obecneyenns ero GesoTkasnoil paboTsl.

B [Iposectn Texunyeckoe obcayxupanne. PeMOHTHHK BHINOAHAET HE3ANTAHH-
poBaHHOE OGCAYKHBAHHE ABTOMATA NMPH BHIXO/E €ro H3 CTPOA.

B 3arpyauts npoaykrsl. Ofcayxusamunii nepcoHan sarpyaeT NPojlyKTH B TOp-
roBblit AaBTOMAT 1A NIONOJIHEHHUA 3AMACOB NPOJABAEMBIX HATTHTKOB.

Puc. 4.23 — BapuaHThl HCTIONB30BaHUS TOPTOBOTO aBTOMATa

B kaxxioM BapuaHTe MCIOJB30BAaHHs Y4ACTBYIOT OJHO WJIM HECKOJBKO JEHCTBYIO-
HIMX JIMI U CHUCTeMa. B BapHaHTE MCIONB30BAHUS KYNUMb HANUMOK YYaCTBYET JIMIIO
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Knuenm, a B BapuaHTE HUCIIOJIB30BAHUS NPOGECMU NJIAHOBbIY PEMOHM Y4aCTBYET JIULIO
Pabomnux. BapuaHT MCIIONB30BaHUS MTOJPa3yMeBaeT OOMEH MOCIIEN0BATEIbHOCTBIO CO-
o0IIeHUI MeXly cUCTeMOil U JelicTByomMMH Tuiamu. Hanpumep, B BapHaHTe UCIOIb-
30BaHUA Kynums nanumox Kiuenm cHayalla BCTaBJSIET MOHETY, a TOPrOBBI aBTOMAT
oToOpa)kaeT TEeKyIIMH aBaHC. DTa MpOILElypa MOXKET ObITh MOBTOPEHA HECKOJIBKO pas.
3areM KJIMEHT Ha)kKMMaeT KHOIIKY BbIOOpa TOBapa, a aBTOMAT BbIJAET 3aKa3aHHBIN TOBap
U cJady, €CJIM TaKoBasi UMEeTCs.

HexkoTopble BapHaHThl MCHOJIb30BAHUS XapaKTepU3yroTcs (PUKCUPOBAHHOM mociie-
JI0BaTEIbHOCTBHIO cO0OIIeHn. OHAKO Yalle MOCIeI0BaTeIbHOCTh COOOIEHUH MOKET
BapbUpPOBAThCA B ONpEACIEHHBIX Npeaenax. Hanpumep, KIMEHT MOXKET KUHYTh B aBTO-
MaT HEKOTOPOE KOJIMYECTBO MOHET (BapUaHT MCIOJIb30BAaHUS Kynums Hanumok). B 3a-
BUCHMOCTH OT KOJIMYECTBA U HOMHHAJIA MOHET, a TakKe OT BbIOPAaHHOIO TOBapa aBTO-
MaT MOXET Ju00 BepHYTh clauy, Jubo HeT. Bapuauuu nocienoBarenbHOCTENH MOKHO
M0Ka3aTh, MPOJEMOHCTPHUPOBAB HECKOJIBKO MPUMEPOB PA3IHYAIOIIMXCA MEXITy CO00M
MoCJIeI0BaTeNIbHOCTEN noBeAeHUsI. OOBIYHO CHayaa ONpeesieTcss OCHOBHAs MOCIEN0-
BaTEJIbHOCTh, @ 3aT€M — HE00s3aTeNIbHbIE MTOCJIE0BATEIILHOCTH, TOBTOPEHUSI U JApPYyTUe
BapHalllu.

BapuanTt ucnoasaosanus: [lokynka HanuTKa.

Kpatkoe onmcanmne: Toprobeiii aBTOMaT BEUIACT HAMHTOK NOCTE TOTO, KAK KIHMEHT
BRIOHpaeT HYXHEI BAPHAHT H IJIATHT 32 HETO.

Jeficrayiomme anua: Kanenr.

Hexoansie yenoBHA: ABTOMAT OXHIAIET ONYCKAHHA MOHETHL

Onxcanne: ABTOMAT HIHAYANBHO HAXOMMTCA B COCTOAHHH OXKHAAHNA W BLIBOAHT
Ha gucruied coobuwenne «OnycTHTe MoneTsls. KOTHENT ONYCKAET MOHETH B LENh
ABTOMATA. ABTOMAT BblBOAHT HA AHCILAEH NPHHATYIO OT KJIWHTA CYMMY H BEJIKOMAET
NOACBETKY KHOINOK C HA3IBAHHAMH HAMHTHA. ﬁﬂl‘ﬂMﬂT BhIOAET E[K:IIBETC'I'B}TH'H.I.IHﬁ
HANMMUTOK H BLlOaeT {:.I:I.ﬂ"l_'lh ECJIH HANMHTOK CTOHT MEHbILE, YeM JAITATHA KNHEHT.
Hexmovenusn:

Omwena: EcaM wIMeHT HAKMET KHOMKY OTMEHB [0 TOF0, KAK NponaseleT Bubop
HAINHTEA, ABTOMAT BEPHET KJIHEHTY NEHLIH H IIEPEﬁIlET B COCTOAHHE OXHIAHMA.
Hanumox omcymemeem: Ecan winenT suibHpaeT HANHTOK, KOTOPLI B JaHHLI Mo-
MEHT OTCYTCTBYET B aBTOMaTE, BHBOAHTCA coobuenne: s HanuTok oTcyTCTBYETS.
ABTOMAT IOTOB K NIPHEMY MOHET i BHOOPY HAIHTKA KAHEHTOM,

Hedocmamouno denez; Ecan wimenT puibHpaeT HANHTOK, KOTOPbIH cTouT Bonbue,
YeM OH 3annaTin, esisoauTed coobuenie: «Heobxoammo gonaature nnnn py6.
IS MOKYTIKH 3TOT0 HAMMTKAS, TAe NANN — HeJOCTAKAN CyMMA. ABTOMAT NPOLon-
WALT NPHHMMATE MOHETH! M TOTOB K BHOOPY HANMTKA KIHEHTOM.

Hem cdawu: ECIH KNHENT BCTABUA JOCTATOYHOE KOIHYECTBO MOHET JUTA MOKYTIKH
HAMWTKA, HO B ABTOMATE HET 1eHer, YToOL KOPPEKTHO BRIATE CAAYY, BRIBOAUT cood-
IeHHE s« HesoamomHo BLIIATH Cﬂa‘l)"!. ABTOMAT IIpDIlD.:‘I}IUlE'T I'Ipl'l'l'l HMATh MOHETH

H rOTOB K BEIDODY HANMTKA KIHEHTOM.

MMocTycnopua: ARTOMAT FOTOR K NPHEMY MOHET.

Puc. 4.24 — Onucanue BapuaHTa UCIOJIb30BAHUS

YacTblo BapraHTa KUCIIOJIB30BaHUS SIBISIIOTCS M cOOiHbIe cuTyanuu. Hanpumep, ec-
JIY KJTMEHT BBHIOMPAET HAIUTOK, KOTOPHIN YK€ KOHYHIICS, TOPTOBBIA aBTOMAT OTOOpakaeT
COOTBETCTBYIOIIee coodiieHre. Kpome Toro, KIMEHT MOXKET OTMEHUTh TPAH3aKIUIO T10-
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Kynku. Hanpumep, oH MOXKET HaXkaTh KHOIIKY BO3BpaTa MOHET B JIt00O0M J10 TOro, Kak ero
BbIOODP OyneT npuHAT. B 3TOM cityyae aBTOMar BO3BpaIaeT MOHETHI KIMEHTY, U MOCIe-
JI0BaTeIbHOCTH NTOBECHUS U1l BapUaHTa UCIOJIb30BaHUs 3aBepiiaeTcs. C TOUKU 3peHust
M0JIb30BAaTENs], HEKOTOPBIE BU/IBI MOBEJICHHUSI MOTYT CUMTAThCs omnOkaMu. OHaKo MMpo-
EKTHPOBIIHK JIOJDKEH YUUTHIBATh BCE BO3MOXKHBIE TTOCIIEN0BATEIbHOCTH. C TOYKHU 3pEHHS
CUCTEMBI OUIMOKM I10JIb30BaTENsl WIM PECYPCOB SBISIOTCS Pa3sHOBUIHOCTSMHU IOBEJE-
HUS, KOTOpPbIE YCTOMYMBAs CUCTEMa JO0JKHA OBITh criocoOHa 00paboTaTh.

BapuaHnT ucnonbs3oBaHus 00beIUHSIET BCE NTOBEJCHHUE, UMEIOIEe OTHOIIEHUE K JJle-
MEHTY (YHKIHMOHAIBHOCTH CUCTEMbI: HOPMAJIbHOE MOBEJCHNUE, BapUaIllil HOPMAJIbHOTO
MIOBEJICHHUSI, UCKIIFOUUTENIbHBIE CUTyalluu, cOOMHbBIE CUTyallud U OTMEHHI 3ampocoB. Ha
puc. 4.24 npencrapiieHO MOAPOoOHOE ONMUCAHWE BapUaHTa MCIOJIb30BaHUS MOKYIKa Ha-
nutka. O0beMHEHNe HOPMAJIbHOTO U aHOMAJIbHOIO MOBEJACHUS B OJTHOM BapUaHTE HC-
MOJIb30BAaHUS IOMOTaeT yOeIUThCS, YTO BCE MOCIIEA0BATEIbHOCTH B3aUMOJICHCTBUS pac-
CMaTpPUBAIOTCS BMecTe. B moyiHON Mozenu BapuaHThl UCIOJIb30BaHUs 00pasyroT pazou-
eHre (PyHKIMOHAJIBLHOCTH CUCTEMbI. Bce BapuaHThI TOKHBI HAXOAUTHCS HA CPAaBHUMOM
YpOBHE a0CTpaKIUH.

JIrobas cucrema obnasaeT CBOMM MHOXKECTBOM BapMaHTOB MCIOJIb30BAHUSA U MHO-
KECTBOM JeHcTByromMX Jull. KaxIplii BapuaHT UCHOJIb30BAHUS OMHUCHIBAET AJIEMEHT
IPEOCTaBIAEMON CUCTEMON (PYHKLIMOHAIbHOCTH. MHOXECTBO BapHaHTOB HCIIONb30-
BaHMs OINUCHIBACT BCIO (PYHKI[MOHAJIBHOCTh CHUCTEMBl Ha HEKOTOPOM YPOBHE abCTpak-
mun. Kaxnoe neficTByrolee JUIO MPeICcTaBaseT co00i OAMH BHIl OOBEKTOB, I KOTO-
PBIX CHCTEMA MOXET BBIIIOJIHATH HEKOTOPOE MOBeAeHHE. MHOXKECTBO JEMCTBYIOIIMX JINL
OIHCHIBAET MOJIHOE MHOXKECTBO O0OBEKTOB, KOTOPbIE MOTYT ObITh OOCITYKEHbI CUCTEMOM.
OOBEKTHI aKKyMYJIUPYIOT TIOBEIEHUE BCEX CUCTEM, C KOTOPHIMU OHM B3aUMOJAEUCTBYIOT
B KauecTBe JeHCTBYIOUINX JIMII.

Vending Machine
buy
beverage
Customer
/,R’n;; technician
repairs
T X

Stock clerk

perform
scheduled
maintenance

Puc. 4.25 — BapuaHTsl UCIIOJIB30BaHUA AJI1 TOPIrOBOTO ABTOMATa

S3eik UML mpenycMarpuBaeT cucteMy rpaduieckux 00O3HAaueHHWH Ui BapHaH-
TOB UCHOJb30BaHUs (cM. puc. 4.25). BapuaHThl UCHIOIB30BAHUS CUCTEMBI 3aKJIIOYAOTCS
B IPSIMOYTOJIbHUK, CHapy>KHU KOTOPOTro HM300pakaroTcs JIedcTByrolue auia. Hazanue
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CHUCTEMBI MOKET OBITh YKa3aHO OKOJIO OJTHOTO M3 KpaeB MpsIMOyToJIbHUKa. BapuaHT wnc-
MOJIb30BaHUSI 0003HAYAeTCsl 3JUIUIICOM, BHYTPU KOTOPOTO YKAa3bIBAa€TCsl €r0 Ha3BaHUE.
3HAYOK «4esloBeueKk» 0003HadaeT neicTByromiee Juio. Ero uMms cTaBUTCS PSAOM CO
3HAUKOM WJIM MO HUM. J[eMCTByroLIKE JIMIAa COEAUHSIOTCA C BapUAHTAMHM HCIIOIb30-
BaHMS CIUIOLIHBIMU JIMHUSMH.

4.5.2 Mogenun pesitenbHOCTU

Jluarpamma AeATeNbHOCTH IOKa3bIBAET MOCIEA0BATENbHOCTh TANOB, 00Pa3yOIIUX
CJIO’KHBIN TPOLIECC, HATPUMED BBIYMCIUTEIBHBIM AITOPUTM MM TEXHOJOTUYECKUI IPO-
necc. JluarpaMmbl JesTEILHOCTH OCOOCHHO MOJIE3Hbl HA PAaHHUX 3Tamax MpPOEeKTHPOBa-
HUSl QJITOPUTMOB M TEXHOJIOTMYecKux IpoueccoB. Ha puc. 4.26 nokazaHa nuarpamma
JeSITeTbHOCTH 00pabOTKH 3aKa3a Ha MOKYNKY aKLIWH, MPUHITOTO CETEBOW OpOKEpCKOM
cucteMoi. [IpsIMOYTronbHUKHM CO CKPYIVIEHHBIMH yIJIaMU — 3TO BHUJIbI AESITEIbHOCTH, I10-
PAIOK KOTOPBIX 0003HauaeTcs crpesikaMu. PoMOMK 0003Ha4aeT TOUKY INPUHATHUA peLie-
HUS, a CIUIOLIHAS [10JIOCA MOKa3bIBAET PA3JECJICHNUE WIN CIUSIHUE NTapauIeIbHBIX IOTOKOB
YIPaBICHHUS.

N g—
( execute order }
<7\ (failure]
~

[succass)

sand

update online
i failure notice

portfolio

close order

Puc. 4.26 — JlnarpaMma AesTenbHOCTH OpOKEpCKOW CUCTeMBI Ipu 00paboTKe 3aKasa

CereBas Opokepckasi cucTeMa HaYMHAET C MPOBEPKH 3akasza. 3aTeM 3aka3 peaju-
3yetcst Ha (QoHI0BOM Oupske. Ecnu BhIMONHEHHE 3aka3a MPOXOAMT YCIENIHO, cHCTeMa
BBINIOJTHACT TPU ACUCTBUS OIHOBPEMEHHO: OTIPABISAET KIMEHTY MOATBEpP)KICHHE, 00-
HOBJISIET CETEBOW MOPT(ENb IEHHBIX OyMar ¢ y4eToM pe3yJbTaToOB CAEIKH U 3aKaHYH-
BaeT CAEJKY CO BTOPOH CTOPOHOI, CHHUMasi CPEACTBA CO CUETa KIMEHTa U Mepeuncisis
HaJW4YHble WK LeHHble Oymaru. Korga Bce Tpu mapasuieibHBIX MOTOKa 3aBEPILAIOTCS,
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cucreMa OObeIMHSET UX B OJMH ITOTOK M 3aKPhIBAET 3aKa3. Ecim ke BBITIOIHEHHUE 3aKa3a
OKa3bIBaeTCs HEYHaYHBIM, CHCTEMa OTIPABISCT COOOIIECHHE 00 3TOM KIUEHTY U TOXKE
3aKpBIBAET 3aKas3.

JlnarpaMma JIesITebHOCTH TTI0OX0Ka Ha OOBIYHYIO OJIOK-CXEMY, IIOTOMY YTO TOXE I10-
Ka3bIBACT IMMOTOK YIIPABJICHUA OT OTalla K OTalLy. OI[HaKO B OTJIHYME OT OJIOK-CXEMBI Aua-
rpamMma JesITeIbHOCTH MOXKET ITOKa3bIBaTh OTHOBPEMEHHO MapaUIeIbHYIO U TIOCIe0Ba-
TEJILHYIO JeSTEIBHOCTh. JTO OTIMYHE BAKHO JUIS pacIpeesieHHbIX cucTeM. [lunarpam-
MBI AEATEILHOCTH YaCTO MCHOIB3YIOTCS ISl MOJCIHPOBAHUS OPTaHU3aIHi, TIOTOMY YTO
MOCJIEIHNE COCTOAT U3 MHOXKECTBA 00BEKTOB (JIIOJCH W OpraHW3allMOHHBIX SJMHUIIL), OJl-
HOBPCMCHHO BBITOJIHAOMIUX MHOXKCCTBO onepam/lﬁ.

OneMeHTaMH AuarpaMmbl ACATCIIBHOCTH ABJIAIOTCA OII€palyv, a UMEHHO BUABI JIC-
ATCJIBHOCTH W3 MOICIHN coctogumii. Ha3zHaueHue JuarpaMMbl OCATCIIBHOCTH COCTOUT
B TOM, YTOOBI TIOKa3aTh 3TAIbl CIOKHOTO MPOIecca U YHOPSJ0UYNBAIONIIE OTPaHMYCHNUS,
Ha HHUX HaJO)KCHHBIC.

HexoTopbie BUIBI 1€STENTBHOCTH BBIMOIHAIOTCS 10 TEX MOp, MOKa He OyayT npepsa-
HbI KaKI/IM-J'II/I6O BHCIITHUM CO6BITI/IGM, OJHaKO B 0OJBIINHCTBE CJIydacB ACATCIBbHOCTDH
UMeeT COOCTBEHHOE JIOTHYECKOE 3aBEpIICHUE. 3aBEpIICHNE JeSITEIBbHOCTH SIBISETCS CO-
ObITHEM 3aBEpIICHUS, KOTOPOE OOBIYHO O3HAYAaeT BO3MOXKHOCTH Hadaja BBITOTHEHHS
cnenyroniet gestenbHocTr. CTpenka 6e3 HaAIMCH, COSTUHSIONIAs ABE ACATEILHOCTH Ha
AuarpaMme, 03Ha4acT, 4YTO BTOpad ACATCIBbHOCTb MOKET HAYaTbCs TOJIBKO ITOCJIC TOTO,
KaK 3aKOHYUTCS TepBasi.

JlesTennbHOCTh MOXKET OBITh pa3iioxeHa Ha OoJiee Menkue coctapisiromue. Ha puc. 4.27
MOKa3aHa BHYTPEHHSAS CTPYKTypa AesITeNbHOCTH execute order (BBIMOJHUTH 3aKa3) C
puc. 4.26. BaxxHo, 4T0OBI BUBI AEATEILHOCTH HA OJHOH JAMarpaMme OTHOCHJIMCH K OfI-
HOMY U TOMY k€ YPOBHIO AeTanu3auuu. COXpaHUTh YPOBEHb JIeTAIN3AIMH MOXKHO, €CITH
IIOKa3bIBaTh COCTABJIAIOIIINC BBICOKprOBHCBOﬁ ACATCIIBHOCTU HAa OTACIIbHBIX JUarpamMmax.

[markat order]

[buying] [limit order] [order still active]

[price available]

find seller
at market price

[price available]

(buying]

find buyer at limit
price or better

Puc. 4.27 — Jluarpamma AeATENbHOCTHU JUI NICHCTBUSA execute order

Ecnu xakas-nmubo AesiTeNbHOCTh UMEET HECKOIBKO MOCIEAYIOUX 3JIEMEHTOB, OKOJIO
KKJIOM CTPEJIKM MOXKHO yKa3aTh YCJIOBHE B KBaJpaTHBIX CKOOKax, Hampumep [failure]
([omxas3]). YcnoBust mpoBepsItOTCS MOCIIE 3aBEPUICHUS TPEAIECTBYIONIEH TESITEIBHOCTH.
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Ecnui omHO yciioBHE OKa3bIBa€TCs BBHITIOJHEHHBIM, CTPEIKA, OKOJIO KOTOPOH OHO CTOWT,
yKa3bIBaeT Ha JIEATEILHOCTD, IMOUICKAIYIO BHIMONHEHHIO. ECIT HE yIOBIETBOPEHO HU
OJTHO M3 YCIJIOBUH, MOJIEJIb MOKHO CYHMTATh IJIOXO COINIACOBAHHOM, IOTOMY YTO CUCTEMa
3aBHCHET, €CJIM TOJNBKO HE TOIYYHT IMpepbiBaHHE Ha Ooyiee BHICOKOM ypoBHE. Bo u3-
OexaHue MOMOOHBIX CHTyallMi CIIEAyeT UCIONb30BaTh ycnoBue [else| ([unaue]). Ecmm
BBITTOJTHEHO HECKOJIBKO YCIIOBH, 3amylieHa Oy/IeT TOJIBKO OHA JEATEIBHOCTh, IPUYEM
HEBO3MOYKHO OTIPEIENINTh, KaKass MMEHHO. B HEKOTOPHIX ciydasx momoOHas Heompese-
JICHHOCTH 3aKJIaJIbIBa€TCs OCO3HAHHO, HO YacTO OHA yKa3bIBaeT Ha OMIMUOKY pa3paboTdu-
Ka, KOTOPBIH JOJDKEH OBLT yU4eCTh BO3MOKHOCTh MEPEKPBITHS yCIOBHIA.

Jlna yno6cTBa B KauecTBe 0003HAUEHHUSI MHOYKECTBEHHOTO BETBJICHUS UCIIONB3YETCS
pPOMO ¢ PACXOIAUIMMIECS OT HEro CTPENIKAMH, OJHAKO CMBICH €0 TOT )K€, 4TO U Y CTpe-
JIOK, PacXOIIMXCS OT MpEeIecTByIomero cocrosnus. Ha puc. 4.26 takoir pom6 nmeet
OJIHY BXOJSIIYIO CTPEIIKY U JIBE MCXOJINNE, KaXK/Iasi U3 KOTOPBIX CHAOKEHA yCIOBUEM.
[Ipu dakTuvyeckoM BBHIMIOJIHEHHH CUCTEMBI BHIOMPACTCS TOJBKO OHA M3 ATHX CTPEJIOK.
Ecin HECKOJIBKO CTPENOK CXOIATCS Y HEKOTOPOHM NesTeNbHOCTH, aJbTepHATHUBHBIC ITYy-
THU BBITIOJTHEHHSI CIIMBAIOTCA. 3/1€Ch CHOBA MOKHO HCIIONIB30BaTh POMO CO CXOASITUMUCS
K HEMY CTpEJIKaMHu.

CriourHoM KpPY»KOK ¢ UCXOMSIICH CTpeNkoi 0003Ha4aeT Hayaiao BBIMOJTHEHUS JTua-
rpammbl aesrenbHocTH. Korga nuarpaMma AeATeNbHOCTH aKTUBUPYETCS, YIpPaBJICHUE
MepeaaeTcs Ha 3TOT KPY)KOK, a 3aTeM MEePEXOAUT MO MCXOSIIEH 13 HeTo CTPEJIKe K mep-
BBIM dTallaM JeSITeIbHOCTH. 3aBepIICHUE TUarpaMMbl 0003HAYAETCSI CHMBOJIOM «OBIYHiA
a3y (CIUIOUIHONW KPY>KOK C KOJBIIOM BOKPYT HEro). JTOT CHMBOJI HE MOXKET UMETh
UCXOISIINX CTPETIOK.

B oTnuune oT TpaaWMIMOHHBIX OJIOK-CXeM OpraHU3allud M KOMIIbIOTEpHBIE CHCTe-
MBI MOTYT BBIIOJIHATh HECKOJIBKO BHUJIOB JESATEIBHOCTH OAHOBpeMEeHHO. CKOPOCTH BbI-
MIOJTHEHUS JICATEIIbHOCTH MOXKET MEHATHCS ¢ TedeHHeM BpeMeHH. Hampumep, 3a oqHOM
JESATENIbHOCTBIO MOXKET CJIEJIOBATh Jipyrasi (IIOCJIE0BATEIbHOE YIIPaBIEHUE), MIOCIIE Ye-
TO MOXKET BBIITOJHHUTHCS HECKOJBKO IMapajuIebHBIX BHIOB ACATEIBHOCTH (pa3/ieicHue
yIOpaBJICHUs), @ 3aT€M OHU CHOBAa OOBETUHSATCS B OJIHY JEATEIBHOCTh (CIUSHHUE yIpaB-
nenwusi). Pa3Buika u ciusHue 0003HAYAIOTCS TOJICTON TUHHUEH C OJHOM MM HECKOIbKU-
MU BXOJSIIUMH CTPEIKaMH M OIHOW MJIM HECKOJBKMMHU MCXOAALIMMHU CTpeikamu. Jlis
CHHXPOHM3AIUU HEOOXOIMMO, YTOOBI yrpaBiieHHe ObLIO TepelaHO B TOUKY CIUSHUS IO
BceM cTpenkaM. Ha pa3Buiike yrpaBiieHUE MepeaeTcsi BCeM MapaijlesibHbIM BUIAM Jie-
ATETHHOCTU OTHOBPEMEHHO.

1) Yto sBisercss GyHAaMEHTAIBHBIM JIEMEHTOM B OOBEKTHO-OPHEHTHPOBAHHOM
IIPOEKTUPOBAaHUU?

2) Yto o3HauaeT MHAMBUIAYAIHBHOCTHh B OOBEKTHO-OPHUEHTUPOBAHHOM MPOEKTUPO-
BaHUU?

3) Yrto o3Hauaet KnaccupuKanus B 0ObEKTHO-OPUEHTUPOBAHHOM NPOEKTHPOBAHUM?
4) Yro o3HayaeT HacleA0BaHUE B OObEKTHO-OPUEHTUPOBAHHOM MPOEKTUPOBAHUM?
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Yro o3HayaeT NoIMMOPPHU3M B 0ObEKTHO-OPUEHTUPOBAHHOM MPOEKTUPOBAHUU?
W3 xakux 3TamnoB cOCTOUT 0OBEKTHO-OPUEHTUPOBAHHBIN 1M01X01 7

Kakoii cuHTaKcuc cedvac MCIoIb3yeTcsl il 0TOOpakeHHsI 00bEKTHO-OPHEHTH-
POBaHHBIX MOJIEEH POEKTUPOBAHUS?

Yro 03Ha4yaeT KOHLENIUs a0CTpaKLUU B 00BbEKTHO-OPUEHTUPOBAHHOM IPOEKTH-
poBaHUU?

Yro 03HayaeT KOHLEMLUS MHKANCYISIUU B OObEKTHO-OPUEHTUPOBAHHOM IpO-
€KTHUpOBaHUU?

UYro o3HavaeT KOHUENIMs OObEAMHEHHS IaHHBIX U IOBEICHHUS B OOBEKTHO-
OPHUEHTUPOBAHHOM IPOECKTUPOBAHNN?

Urto o3HaYaeT KOHIEMIMs COBMECTHOTO HCIIOJIb30BAaHHUS B OOBEKTHO-OPUEHTHU-
POBAHHOM IPOEKTUPOBAHUU?

Uto 03Ha4YaeT KOHIIEMIINS BBIICTICHUS CYIIIHOCTA 00OBEKTa B 00bEKTHO-OPHUEHTH-
POBAHHOM IPOEKTUPOBAHUU?

Uro 03Ha4YaeT KOHIIETIHS «KOTrJa Iesioe OONble CyMMBI 4acTeil» B 0ObEKTHO-
OpPUEHTHUPOBAHHOM MPOEKTUPOBAHUH?

Kakue Tturbl Mozeneit uCoab3yrTCs A7 TOTHOTO OMHCAHUS CUCTEM B OOBEKT-
HO-OPUEHTHUPOBAHHOM MPOEKTUPOBAHUN?

UYrto Takoe 00bEKT U KJIacc B 0OBEKTHO-OPUEHTHUPOBAHHOM MPOEKTUPOBAHUH?
Kak oroOpaskarorcs arpulyThl U onepaiuu kiacca B Hotauun UML?

Yro Takoe cBS3b U acCOLMALs B 00BEKTHO-OPUEHTUPOBAHHOM IPOEKTUPOBAHUH?
Yrto Takoe KpaTHOCTb CBS3U?

MoryT 11 cBs3M acconuanuii ObITh OMUCaHbI aTpuOyTamMu?

Kakas accoruanusi Ha3bIBaeTCsi KBaTU(UITUPOBAHHON ?

Yro Takoe 00600meHne?

Kakue nenu npecnenyer o6o0menue?

Yro Takoe «coObITHE»?

UYro Takoe «coObITHE CUTHANa»?

UYro Takoe «coObITHE U3MEHEHHS?

UYrto Takoe «coObITHE BPEMEHU»?

Kak o6o3nauaetcs cocrosiHue B crangapre UML?

Yro Takoe «mepexon»?

Kakue yciaoBus Ha3bIBalOTCS CTOPOKEBBIMU?

Yro n300pakaeTcsi Ha AUAarpaMMe COCTOSTHHIA?

Kakas nesrenbHOCTh Ha3bIBa€TCS TEKyLIEH?

KTo MoxeT Ha3pIBaThCs AEHCTBYIOMIMM JTUIIOM?

Kak Ha3bIBalOTCS pa3nuyHble B3aUMOACHCTBUS JEHCTBYIONIUX JIUL C CUCTEMOM?
SIBnsroTcs nu cOOiHBIE CUTYallMU YacThiO BapHaHTa HCIIOIb30BaHuUs?

Yro nokasplBaeT AuarpaMma JesaTeIbHOCTH?

MOXHO JI UCTIONB30BaTh AHArpaMMy JACSITEIBHOCTH ISl TTapauIeIbHBIX ajro-
PUTMOB JIeHCTBUI?
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METOOONOI MU NMPOEKTUPOBAHUA
CIOXHbIX NHPOPMALUMOHHbBIX CUCTEM

5.1 MeTtogonorus deicTpon pa3padboTkn NPUNOXeHNN

OnHUM U3 BO3MOXKHBIX IOAXOA0B K pa3padorke MIC B pamkax cnupaibHOW MOJENn
K1 siBnsieTcss moNly4yuBIIAsl B IMOCIEOHEE BPEMsI LIIMPOKOE PACIpPOCTPAHEHUE METOMO0-
norus ObICcTpol pa3paborku npunoxkenuit RAD (Rapid Application Development) [6].
[Tox 5TUM TepMHHOM OOBIYHO MOHMMAaETCs Mpoiecc pazpadorku UC, copepxamuiit Tpu
JIIeMEHTA!

e HeOOJBITYI0 KOMaHAy NporpaMMKCTOB (0T 2 10 10 denoBek);

® KOPOTKHIA, HO TIIATEIBHO MPOPabOTaHHBIN POU3BOACTBEHHBIH rpaduk (0T 2 10
6 mec.);

® TIOBTOPSIOLIUICS LHUKJ, MPHU KOTOPOM pPa3pabOTUYHKH, IO MEpe TOro, Kak MpHu-
JIOKEHHe HaYMHaeT oOpeTarh GopMy, 3alpalllBalOT U Peaau3yroT B MPOAYKTE
TpeOOBaHUs, MOIyUYECHHBIC Yepe3 B3aUMOJICHCTBUE C 3aKa3UHKOM.

KomaHnpa pa3paboTuyuKkoB JOKHA MPEACTABISATh U3 ce0s rpynmy npodecCHOHANOB,
MMEIOIUX OMBIT B aHAJIN3€, MPOCKTUPOBAHUH, TEHEPALUUA KOJA U TECTUPOBAHUH TIPO-
rpamMMHoOro obecrnieduenus ¢ ucrnosb3oBanrneM CASE-cpencTs. UneHbl KOJUIEKTHBA JOK-
HBI TaKXe yMeTb TpaHC(OpPMHUPOBaTH B paboyue MPOTOTUIBI MPEIOKEHUS KOHEUHBIX
I0JIb30BaTEIIEH.

Kuznennsnii ukn UC metogonorun RAD coctout u3 versipex ¢as: dasza aHammza
Y TUTaHUpOBaHMs TpeOoBaHM; (a3a mpoeKTHpOoBaHus; (aza peanusayy; da3a BHEIPEHHUS.

Ha ¢a3e ananuza u mianupoBaHus TPEOOBAHHM MOIH30BATENIN CUCTEMBI OTIPEIEIs-
10T (YHKLHHU, KOTOpblE OHA JOJKHA BBINOJIHATH, BBIACNAIOT Hanbosiee MPUOPUTETHHIE
U3 HUX, TpeOyrolmre IpopadoTKH B MEPBYIO Ouepellb, OMUCHIBAIOT MH(OPMAIMOHHBIE
norpebHoctu. OmnpeneneHue TpeOOBaHMUI BBITIOTHSIETCS B OCHOBHOM CHJIAMH IOJIB30-
BaTeJiell 1O0J] PyKOBOJCTBOM CIIEUAIMCTOB-pa3paboTunkoB. OrpaHMYUBAETCs MacllTad
MIPOEKTA, OMPEEIISIOTCS BPEMEHHBIE PAMKHU JIJIs1 KaXI0M u3 nocneayomux ¢a3. Kpome
TOTO, OTPEACNIIETCSI CaMa BO3MOXKHOCTh pEaju3alliy JAHHOTO MPOEKTa B YCTAHOBJICH-
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HBIX paMKax (pMHAHCUPOBaHUS, HA JIAHHBIX allapaTHbIX CPEACTBax U T.I. Pe3ynbratom
JTaHHOM (pa3bl JOJKHBI OBITH CIMCOK U MPUOPUTETHOCTh QpyHKUMH Oynymen WMC, npen-
BapuTeNbHble (PYHKIMOHAIbHBIE U HHPOpMaoHHble Moaenu 1C.

Ha ¢a3e mpoekTupoBaHus yacTh MOJb30BaTelIeH MPUHUMAET ydacTUE B TEXHUYeE-
CKOM IPOEKTUPOBAHUU CHUCTEMBI I0Jl PYKOBOACTBOM CIIELUAINCTOB-Pa3pabOTUUKOB.
CASE-cpencrBa UCHONB3YIOTCS A1 OBICTPOTO MOJYYEeHHs pabOTAONIMX MPOTOTUIIOB
npuiokeHuil. Ilonp3oBarenyu, HENMOCPEACTBEHHO B3aUMOJCHCTBYS C HUMH, YTOYHSIOT
U JIOMOJHSIOT TpeOOBaHMS K CUCTEME, KOTOphle HE OBLIM BBISBICHBI HA MPEIbITyIIEH
¢aze. bonee moxpoOHO paccMaTpUBAIOTCS MIPOLECCH CUCTEMbI. AHAJIM3UPYETCs U, NIPU
HEOOXOMMOCTH, KOPpEeKTUpYeTcs GyHKLIMOHANbHAs Moenb. Kaxablil nponece paccmar-
puBaeTcsi AeTanbHO. [Ipy HEOOXOIMMOCTH ISl KaXKJ0ro AJIEMEHTAapHOIro Ipolecca co-
3[1a€TCSl YaCTUYHBIN MPOTOTHIL: SKpaH, AUAJOL, OTYET, YCTPAHSIOIIHUNA HESICHOCTH WIIU
HeoJHO3HaYHOCTU. Onpenenstorcs: TpeOoBaHMsI pasrpaHUUuEHuUs 10CTyna K AaHHbIM. Ha
9TOM ke (pa3e mpoucxoauT omnpeneneHue Habopa HEOOXOIUMON JOKYMEHTALUH.

[locne neranbHOrO OMpENENEHUsT COCTaBa MPOIIECCOB OLIEHHWBAETCS KOJIUYECTBO
(YHKIMOHAIBHBIX 3J€MEHTOB pa3padaThIBAEMOM CHUCTEMbl M IPUHHMAETCS pelIeHHE
o pazzuenenun MC Ha moacucTeMbl, MOIAAIONIMECS pealu3alud OJHON KOMaHION pas-
pabotunkoB 3a npuemiemoe a1 RAD-nmpoekToB Bpems — nopsiaka 60-90 gueit. C uc-
nonp3oBaHueM CASE-cpecTB IPOEKT pacipeaesseTcss MeXAy pa3IndHbIMU KOMaHIaMU
(memutcs GyHKIMOHANBHAS MO/IENb). Pe3ynbratoM maHHOW (a3bl JOIKHBI OBITh:

1) oOmas napopMaIIMOHHAS MOJIEh CHUCTEMBI;

2) ¢yHKIMOHAIbHBIE MOJIEIN CUCTEMbI B LIEJIOM M IOJICUCTEM, PEaTU3yeMbIX OT-
JIeTbHBIMU KOMaHJIaMH pa3pabOTYHKOB,;

3) Touno ompeneneHubie ¢ nomomnisio CASE-cpenctBa unTepdeicsl MeXIy aBTO-
HOMHO pa3padaThIBaEMBIMU MOJICUCTEMAMH;

4) noCTpOEHHBIE MPOTOTUIIBI PKPAHOB, OTUETOB, IUAJIOTOB.

Bce mozenu u mpoTOTHUIBI JODKHBI OBITH MosydeHbl ¢ npumeHeHueMm Tex CASE-
CPEZCTB, KOTOpble OyAyT MCIOJIb30BaTbCcA B JalbHEHMIEM IPU MOCTPOEHUM CHUCTEMBI.
JlanHO€e TpeOOoBaHME BbI3BAHO TE€M, YTO B TPAJUIIMOHHOM MOXO0/E P Hepenaye uHpop-
MalMM O MPOEKTE C ATama Ha 3Tall MOXKET NMPOU30MTH (PaKTUYECKH HEKOHTPOIUpPYEMOe
UCKaXeHHE NaHHBIX. [IpuMeHeHne enuHOW cpenbl XpaHeHHs WHPOPMAIMH O MPOEKTE
M03BOJISIET N30eXkKaTh 3TOM OUIMOKH.

Ha dase peanuszanuu BHIIOIHIETCSI HENOCPEACTBEHHO pa3paboTKa MPHIIOKEHUS, T. €.
pa3paboTuuKy MPOU3BOAAT UTEPATUBHOE MOCTPOCHHUE PeabHOM CUCTEMBI HA OCHOBE TI0-
JTy4EHHBIX B mpeabiaymieil ¢aze mopenei, a Takke TpeOoBaHUN He(yHKIIMOHAIBLHOIO
xapakrtepa. [IporpaMMHBbIi Ko 4acTHUHO (POPMHPYETCs IPU MOMOIIY aBTOMATHYECKUX
TeHEepaTopoB, MOIYYAOIIUX HHPOPMAIHUIO HEMOoCpencTBeHHO u3 pemozutopuss CASE-
cpenctB. KoHeuHble mosb30BaTeNn Ha 3TOM (ha3e OLEHUBAIOT MOTydaeMble PE3YJIbTaThbl
Y BHOCSIT KOPPEKTHUBBIL, €CJIH B Ipoliecce pa3pabOTKH cUCTEMa IEPECTAET YOBIETBOPATh
OIIpEJeNICHHbIM paHee TpeOOoBaHUSM. TeCcTMpOBaHUE CHUCTEMbI OCYIIECTBISIETCS HEMO-
CPEACTBEHHO B IpoLecce pa3paboTKH.

ITocne okoH4yaHMs pabOT KaxIOM OTAENbHOW KOMaH/AbI pa3pabOTUMKOB MPOU3BO-
JUTCS TOCTETIEHHAsi MHTETpalisl JAHHOW YaCTH CUCTEMBI C OCTalbHBIMHU, (hOpMHUpYeTCs
MIOJIHBIA MTPOrPaMMHBIN KOJI, BBIIOJIHAETCS TECTUPOBAHUE COBMECTHOW pabOThl JAHHOMN
YaCTH NPUIIOKEHUS C OCTAJIbHBIMM, a 3aT€M TECTUPOBAHUE CUCTEMBI B LieJOM. B murore
JaHHOM (asbl:
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1) ompenensercss He0OOXOAUMOCTb PAaCIpPEIECIICHUS TaHHBIX;

2) NPOU3BOAMUTCS aHAJIU3 UCIOJIb30BAHUS JAHHBIX;

3) mpousBonuTCs PU3UUECKOE 3aMoIHEHUE 0a3bl JaHHBIX;

4) ompenensOTCs OKOHYATeIbHbIE TPEOOBAHUS K alMapaTHBIM pecypcam;
5) ompenenstorcs CocoObl YBETUYCHHS TPOU3BOIUTEILHOCTH;

6) 3aBepmiaercs pa3paboTKa TOKyMEHTAIUU MPOEKTA.

PesynbraroM ¢a3sbl sSBiISETCS TOTOBasi CUCTEMA, YOBJIETBOPSAIONIAs BCEM COMIACO-
BaHHBIM TPEOOBaHUSM.

Ha ¢a3ze BHenpeHus nmpou3BoAMTCS OOydeHHE MOJIb30BareNell, OpraHu3allMOHHbIE
W3MEHEHUsl U TMapajule]bHO C BHEAPEHMEM HOBOM CHUCTEMBI OCYLIECTBISETCS paboTa
C CYILECTBYIOIIEH CHCTEMOH (10 MOTHOTO BHEApEHHs HOBOM). Tak kak (asza peanuzanuu
JIOCTAaTOYHO HENPOAOJDKUTENbHA, IIJIAHUPOBAHUE M MOATOTOBKA K BHEAPEHHUIO JOJDKHBI
HauMHaThCS 3apaHee, Kak MpaBUIIO, Ha ATare MPOSKTUPOBAHUS CUCTEMBI.

Crnenyer, ogHaKo, OTMETUTH, 4TO MeTonosorust RAD, kak u nrobast npyrasi, HE MOXKET
IIPETEH0BaTh HA YHUBEPCAIBHOCTD, OHA XOPOIIA B IIEPBYIO OYEPEAb AJIsi OTHOCUTEIIBHO
HeOOJIbIINX MPOEKTOB, pa3padaTbIBAEMBIX JIi KOHKPETHOTO 3aKa3unKa.

Mertononorust RAD HenpruMeHnMa 111 IOCTPOEHUS CIIOKHBIX PACUETHBIX IPOrpamM,
OTIEPALMOHHBIX CUCTEM HJIM JIPYTUX CUCTEM, TPEOYIOIIMX HAMUCAHUs OOJIBIIOro oObemMa
(COTHH TBICSIY CTPOK) YHUKAJIbHOTO Koza. He moaxoast st pa3paboTKH 110 METOIOJIOTHH
RAD mnpunoxkeHusi, B KOTOpbIX OTCYTCTBYET SIPKO BbIpa)K€HHas MHTep(delicHas 4acTs,
HaISAAHO OINpeJesIsoliast JJOTUKy paboThl CUCTEMBI (HapUMep, IPUIOKEHUs pealbHO-
ro BpPEMEHM) U NPHIOKEHHUS, OT KOTOPBIX 3aBUCHT 0€30IIaCHOCTH JIFozeH (Hampumep,
YIPAaBJICHUE aTOMHOM 3JEKTPOCTAaHIMEH), TaK KaK UTEPAaTUBHBIN MOAXO MPEANOaraer,
YTO NEPBbIE HECKOJILKO BEpCHI HaBepHsIKa HE OyayT MOJHOCTHIO pabOTOCIIOCOOHBI, YTO
B JIAaHHOM CIIy4ae HCKIII0YaeTCsl.

5.2 Metopgonorna DATARUN

CoBpeMeHHbIE METOAOIOIMH U PEATU3YIOLIUE X TEXHOJIOTUHU TOCTABIISIOTCS B AJIEK-
TpoHHOM BHJie BMecTe ¢ CASE-cpencTBamMu U BKIIOYAIOT OMOIMOTEKHU MPOIIECCOB, 11a0-
JIOHOB, METOJIOB, MOJIE€Je U APYyruxX KOMIIOHEHT, NMPEIHA3HAYEHHBIX I MOCTPOCHUS
NC Toro kiacca cucreM, Ha KOTOPbIH OPUEHTUPOBAHA METOIOIOTH. DIEKTPOHHBIE Me-
TOZOJIOTUH BKJIFOYAIOT TaKXKE CPE/ICTBA, KOTOPBIE JOJKHBI 00€CIeYnBaTh UX aaNTaIHIo
JUIsL KOHKPETHBIX I10JIb30BaTeNIel U pa3BUTHE METOJOJIOTUH 110 pe3yIbTaTaM BBIITOJHEHUS
KOHKPETHBIX IPOEKTOB.

[Ipouecc aganTanuu 3aKIHOYAETCS B YJAJICHUM HEHYKHBIX IPOLECCOB, NEHCTBHU
YKU3HEHHOTO [UKJIa U IPYTMX KOMIOHEHTOB METOJI0JIOTUH, B U3MEHEHUU HENOXOSIINX
Wi B 100aBJIeHUHM COOCTBEHHBIX MPOIECCOB U JIEHCTBUI, a Takke METOIOB, MOEIeH,
CTaH/IapTOB U PYKOBOACTB. HacTpoiika METOA0I0THH MOXKET OCYIIECTBISATHCS TAKKE IO
CIIEQYIOIUM acnekTraM: 3Tanbl U onepauuu JKLI, yyacTHHUKM NpPOEKTa, UCIOJIb3yEMbIE
moaenn XKL, nonaepxuBaemMble KOHUESILMU U JAP.

DJEKTPOHHBIE METOJIONOTHH U TexHoJoruu (1 nopaepsxkusatomme ux CASE-cpencTsa)
COCTABIISIOT SAPO KOMILIEKCA COIIACOBAHHBIX MHCTPYMEHTAJIbHBIX CPE/ICTB CPEIbl pas-
pabotku UC.
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OpHoli u3 HanboJee pacpOCTPAHCHHBIX B MUPE JICKTPOHHBIX METOMOJIOTHI SIBJISI-
ercs metononoruss DATARUN. B coorBerctBum ¢ merononorueir DATARUN XKI[ UC
pa3OuBaeTcsl Ha CTaJIUU, KOTOPHIE CBSA3BIBAIOTCS C pE3yJIbTaTaMHU BBIMIOJHEHUS OCHOB-
HBIX TPOILIECCOB, ompenensgemMbix cranaaprom ISO 12207. Kaxayro cTtaauio Kpome ee
Pe3yIBTaTOB JIOJDKCH 3aBepIaTh TUIAH padoOT Ha CIEAYIONIYIO CTAIHUIO.

Cramus ¢opMupoBaHUs TPEOOBAHHUI W TJIAHUPOBAHMS BKIIIOUAET B ce0sl NEHCTBUSA
[0 ONpEIEIICHUI0 HauaJbHBIX OLEHOK O00beMa M CTOMMOCTH IpoekTa (YCIOBHO Ha30-
BeM 3TH jeicTBus ousHec-miaHoM MC). JlomkHBI OBITH cPOPMYITHMpPOBaHBI TpeOOBaHUS
U SKOHOMHYEecKoe obocHoBaHMe Uit pazpadorku VC, pyHKIMOHAIBHAS MOJIENb U HC-
XOJIHAsI KOHIICTITyallbHAsI MOJICTh TAHHBIX, KOTOPBIE JTAIOT OCHOBY JUIS OIIGHKH TEXHUYE-
CKOH peanmzyeMocTd npoekTa. OCHOBHBIMHU pE3yNbTaTaMH 3TON CTaIUH JOJDKHBI OBITH
MOJIENIH JeSTeIbHOCTH OpraHu3aluy, TpeOOBaHUS K CHUCTEMe, BKIIo4as TpeOOoBaHUs 110
comnpsikeHuro ¢ cymectByomumu UC.

Cranus KOHIIENTYaJIbHOTO MPOEKTUPOBAHMS HAYMHAETCS C IETAILHOTO aHaIN3a Iep-
BUYHBIX JIAHHBIX U YTOUYHEHHUS KOHIIETITYaJIbHOW MOJEIH JaHHBIX, MOCIIE Yero MPOEKTU-
pyeTcsi apXUTEKTypa CUCTEMbl. APXUTEKTypa BKJIIOYAeT B ceOsl paz/esieHue KOHLENTY-
aNbHOM MozieNH Ha 0003puMble moaMoen. OLEeHNBAeTCsI BOBMOKHOCTD UCIIOIB30BaHUS
cymiectBytomux MC u BeIOMpaeTcs COOTBETCTBYIONIMIA METON MX mpeoOpazoBanus. [1o-
CJie TIOCTPOCHUS MTPOEKTA YTOUHSIETCS UCXOIHBIN On3Hec-T1aH. BBIXOMHBIME KOMIIOHEH-
TaMM 3TOW CTAJUU SBJISIOTCA KOHIICTITyaJbHasi MOJENb JaHHBIX, MOJEIb APXUTEKTYPBI
CHUCTEMBbI U YTOYHEHHBIN OM3HEC-TIIaH.

Ha cragun crnenuduxanuy NpuioXeHUH MPOAoKAETCs MPOLECcC CO3aHus U Jie-
Tanu3auuy npoekTa. KoHuenTyaibHas MOAETb JAHHBIX Ipeo0pa3yeTcs B peIsLUOHHYIO
MoOJIeNb JaHHBIX. Onpenesnsercs CTPYKTypa MPHIOKEHUs, HEOOXOAMMbIe HHTep(eiichl
MIPUWIOKEHMS B BHJIE DKPAHOB, OTYETOB M IMAKETHBIX IPOLIECCOB BMECTE C JIOTMKOW MX
BbI30Ba. MoJiesib TaHHBIX YTOYHSETCS] OU3HEC-TIpaBUIIaMU U METOJaMH JIJIsl Kax 1011 Tal-
aubl. B KoHIle 3TOH cTaguM NMPUHMMAETCs OKOHYAaTElIbHOE PELIeHHE O crocobe pea-
au3auuu npunoxenuil. Ilo pesynpraram ctaguu AomkeH ObITh mocTpoeH mnpoekt MC,
BKJTIOUAIOIMKA Moaenu apxutektypsl C, nanHbIX, GyHKuui, nHTEpdeiicoB (C BHEIIHU-
MU CHUCTEMaMU U C I0JIb30BaTesIMU), TpeOOBaHUM K pa3pabaTbiBa€MbIM MPHIIOKEHUSIM
(Mozmenu paHHBIX, uHTepdelicoB u (yHKIMIT), TpeOoBaHMH K A0pabOTKaM CYyIIECTBYIO-
mux UC, TpeGoBaHMii K MHTErpaluy MPUIOKEHUH, a Takke cOPMUPOBAH OKOHYATEIIb-
HBIHA 1U1a”d co3manus UC.

Ha craguu pa3paGoTku, HHTErpaliy U TECTUPOBAHUS J0JIKHA OBITH CO3/JaHa TECTO-
Bas 0aza JJaHHBIX, YaCTHbIE U KOMILUIEKCHBIE TeCcThl. [IpoBoauTcs pa3paboTka npororuna
U TeCTHUpoBaHHe 0a3 JaHHBIX U MPUIOKEHUH B COOTBETCTBUU C MpoekToM. OTiaxxkupa-
I0TCsl UHTEpQEICchl ¢ CyllecTBYOUMMU cucTeMaMu. OnuchbiBaeTcs KOHQUryparus Te-
kymer Bepcuu I10. Ha ocHOBe pe3ynbraToB T€CTUPOBAaHUS NMPOBOAUTCS ONTHUMM3ALMS
0a3bl JaHHBIX U NPUWIOKEHUH. [IpUIOKEHUST HHTETPUPYIOTCS B CUCTEMY, IPOBOJUTCS Te-
CTHUpOBaHHE NPUIIOKEHUN B COCTABE CUCTEMBI U UCIIBITAHUS cUCTEMbl. OCHOBHBIMU pe-
3yJIBTaTaMy CTaJUU SBIISIFOTCS TOTOBBIE IIPHUIIOKEHNUS, IPOBEPEHHBIE B COCTABE CUCTEMBI
Ha KOMIUJIEKCHBIX Te€CTax, TeKyllee onucanue koHpurypauuu 10, ckoppekTupoBaHHas
10 pe3yJIbTaTaM MCIBITAHUM BEPCUS CUCTEMBI M KCILTyaTallMOHHAs JOKYMEHTAIUs Ha
CUCTEMY.

Cranus BHEIpEHHS BKIIIOYACT B ce0s ICUCTBUS 1O YCTAHOBKE W BHEJIPEHUIO 0a3 TaH-
HBIX U TpWIOKeHUH. OCHOBHBIMU PE3yAbTaTaMH CTAJUU JOJKHBI OBITh TOTOBAasI K KC-
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IUTyaTalluy ¥ IEpEeHECEHHAasl Ha MPOrpaMMHO-aIIapaTHyo M1aTr(GopMy 3aKazduKa BEpCHst
CUCTEMBI, TJOKYMEHTAaLUsl COMPOBOXKACHUS U aKT MPUEMOYHBIX HCTIBITAHUH 110 pe3ynbTa-
TaM OIBITHOM SKCILTyaTalllu.

Craguu conmpoBOXKACHHS U PAa3BUTHS BKJIIOUAIOT MPOLECCHl U ONepaliy, CBI3aHHbIC
C perucTpanuei, TMarHoCTUKOW U JIOKAIM3aluel OmnOoK, BHECEHHEM H3MEHEHHUN U Te-
CTHUpPOBaHHEM, IIPOBEIECHUEM 10pa0OTOK, TUPAKUPOBAHUEM U PACTIPOCTPAHEHUEM HOBBIX
Bepcuii [1O B MecTa ero skcIIyaTalyy, epeHoCcoM NMPUIIOKEHUH Ha HOBYIO IU1aThopmy
U MacHITaOMPOBAHUEM CHUCTEMBI.

Cragus pa3BuTus GaKTUUECKH SBISETCS MOBTOPHON HTEpaIlel CTaAuu pa3padOTKH.

Metononorus DATARUN 06a3upyercs Ha CUCTEMHOM IIOIXOJE K ONHCAHUIO Jes-
TeNbHOCTU opranuszauuu. ITocTpoeHne mozeneil HadYMHAETCS C OMMCAHMS IPOLIECCOB,
13 KOTOPBIX 3aT€M M3BJIEKAOTCS MEPBUYHbIC JaHHbIE (CTAOMIIbHOE MOJMHOXECTBO JaH-
HBIX, KOTOpPBIE OpraHu3alus JI0JKHA UCIOIb30BaTh IS CBOCH nedrenbHocTH). [lepBuy-
HbIE JJAHHBIE OMKCHIBAIOT MPOAYKTHI WM YCIYTH OpraHU3allHy, BBIIOJIHAEMbIE Ollepaluu
(Tpan3zakiuu) u norpedisiemble pecypchl. K MepBUYHBIM OTHOCSTCS JaHHBIE, KOTOpPbIC
ONUCHIBAIOT BHEIIHUE U BHYTPEHHME CYIIHOCTH, TaKUE, KaK CIy’Kallue, KIUEHTbl WU
areHTCTBA, a TAKXKE JIaHHBIE, TOJyYEeHHbIE B PE3YJIbTaTe MPUHSITUS PEIICHUH, KaK Halpu-
Mmep, rpa@uku padoT, eHbl Ha MPOTYKTHI.

Ocnonoil npuniun DATARUN 3akirogaeTcs B TOM, YTO NMEPBUYHBIC TaHHBIC, €C-
JM OHU JOJDKHBIM 00pa30M OpraHU30BaHbl B MOZEIb JAHHBIX, CTAHOBSTCS OCHOBOM /s
npoektrpoBanus apxurektypsl UC. Apxurexktypa UC Oyner Oonee cTaOMIBHOM, ecliu
OHa OCHOBaHa Ha MEPBUYHBIX JAHHBIX, TECHO CBSI3aHHBIX C OCHOBHBIMU JICJIOBBIMU OIl€-
panusaMu, onpenesIoIUMU pUupoay OusHeca.

JIrobass UC mpencrasnsger coboii HabOp MoAynel, MCIONHSAEMBIX MPOIECCOPAMHU
U B3aUMOJICHCTBYIOMIMX ¢ 0a3aMH JaHHBIX. ba3bl MTaHHBIX M MPOIECCOPHI MOTYT pacio-
JaraTtbCsi HEHTPAIM30BAHHO WIIM OBITH pacrpenesieHHbIMH. COOBITHS B CHCTEME MOTYT
MHUIMMPOBATHCS BHEIIHUMH CYLIHOCTAMHU (TaKMMH, KaK KJIMEHTHl y OAHKOMATOB) WJIU
BpEMEHHBIE COOBITH (KOHEI[ MecsIla Wi KBapTaja). Bce TpaH3aKIuu OCyIIeCTBISIOT-
csl uepe3 0OBEKTHl WIIM MOIYJIM MHTepdeiica, KOTopble B3aUMOICHCTBYIOT C OIHOM WU
OoJsiee 6a3aMu JAHHBIX.

[Honxon DATARUN mnpecnenyet nBe 1eu:

1) ompenenuTh CTaOUIBHYIO CTPYKTYPY, Ha OCHOBE KOTOpOil Oynet ctpoutbest UC.
Takoli CTpyKTypo# SBIISIETCSI MOJIEIb JIaHHBIX, TIOJyUYE€HHAs U3 NEPBUYHbBIX JaH-
HBIX, TIPEJCTABIAIOMUX (yHIAMEHTAIBHBIC TPOIECChl OPraHU3aIUY;

2) cmpoektupoBaTh C Ha OCHOBaHUU MOJIENH JIaHHBIX.

O06mwexThl, hopMUpyeMble Ha OCHOBAHUU MOJIENH TaHHBIX, SIBIAIOTCS 00beKTaMu Oa-
3Bl JaHHBIX, OOBIYHO pa3MeIllaeMbIMU Ha CEpBepax B cpene KiaueHT/cepBep. OObBEKTHI
uHTep(elica, onpeneeHHbIE B apXUTEKTYpe KOMIBIOTEPHON CHUCTEMBI, OOBIYHO pa3Mme-
MIAOTCA Ha KJIMEHTCKOM dacTh. Monenb MaHHBIX, SBIISIONIASACS OCHOBOM IS CICIH-
(bUKaIM COBMECTHO HCIIOJIb3yeMbIX OOBEKTOB 0a3bl JAHHBIX M PA3IUYHBIX OOBEKTOB
untepdeiica, obecneunBaer conpoBoxkaaemocts NC.
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1) B yem 3akiroyaroTcs OCHOBHBIE MPUHIMITBI METOAOJIOTUU OBICTPON pa3paboTKu
HPUIIOKEHUI?

2) Kaxkue ocHOBHbIE (ha3bl MMEIOTCS B KU3HEHHOM LIMKJIE pa3paboTku MHpopma-
IIMOHHON CHUCTEMBI 10 METOIOJIOTHH OBICTPOI pa3pabOTKH MPUIIOKEHHIA?

3) Kakue HenocTaTk UMEIOTCS Y METOAOJIOTHH OBICTPOM pa3pabOTKU MPHIIOKEHHIA?

4) Kakwue ommmuus ects y Meronosiorni DATARUN mo cpaBHEHUIO ¢ METO0JI0-
ruei ObICTpOH pa3pabOTKH MPUIIOKCHHIA?

5) Kaxkue ocHOBHBIE CTaJIMM UMEIOTCS B XKU3HEHHOM IIMKJIE pa3paboTku uHpopMa-
MUOHHOU cucteMbl o Metogoiorud DATARUN?



SAKJTOHEHWE

AKTHBHOE pa3BUTHE MHPOPMALIMOHHBIX TEXHOJIOTUI CO3/1aeT NPEAIOChUIKH AJIS CO-
3MaHUS. U UCHOJb30BaHUS MH(DPOPMALMOHHBIX CHCTEM Ha pasHbIX npeanpusatusx. He-
CMOTpPSI Ha OOJbIIOE KOJTUYECTBO MPEACTaBICHHBIX Ha poccuiickom peiake UC, pyxo-
BOJUTEIISIM MPEANPHUATHIA MPUXOTUTCS TPUHUMATh PelIeHHe 0 pa3paboTke COOCTBEHHOM
NC. OcHoBHas IpUUKHA TAKOI'0 11ara 3aKJII04YaeTcsl B TOM, 4YTO aBTOMAaTU3UPYIOTCS TOJIb-
KO T€ (P)YHKIIMH, KOTOPbIE HEOOXOAUMBI B PAMKaX KOHKPETHOM AESITEIbHOCTH (PUPMBI.

Ecim na mpennpusitun mist co3nanus C Beinensiercs HEOONBIIONH OTpaHUYCHHBIN
OIOIKET U CTaBATCS )KECTKHE CPOKH, TO pa3pabOTUUKU MPUMEHSIOT METOIOJIOTHIO OBICT-
poit pa3pabOTKK MPUIOKEHUH U CTPYKTYPHBIN moaxox K npoektupoBanuio MC. B atom
cllyyae, OCHOBHOM ymop uaeT Ha (PyHKIIMOHAIBHYIO COCTABIISIONLYIO CUCTEMBI, YTO MPH-
BOJUT K HEOOXOAMMOCTH MOCTOSHHON nojanepxku padorocnocooHoctu UC B akryans-
HOM COCTOSIHUH.

Korna Ha mpeanpusiTUM 3aMHTEPECOBAHbI B CO3JJaHUM CTAOMJILHOTO MPOrPaMMHO-
ro MpoAyKTa, TO pa3zpaboTunku ucnonb3yloT Metomonoruio DATARUN u o6bekTHO-
OpueHTHpOBaHHbIN noaxox k npoekruposanuto MC. B npoext MC 3aknanpiBaeTcst Mo-
JIeNIb TAaHHBIX BCEW MPEIMETHOW O0O0NacTH, B KOTOPOW (PYHKIMOHHPYET MPEINpHSITHE,
1 Habop omepauuil ¢ JaHHBIMH, IPUMEHUMBINA MPAKTUYECKU BO BCEX MBICIMMBIX BO3-
MOXXHBIX CUTYaLHsIX.

B o6oux cnyuasx VC pa3pabarbiBaeTcsi B KOJUIEKTUBE CHEIHATUCTOB-Pa3padoTyH-
KOB, YTO TOJpa3yMeBaeT MPUMEHEHHE €AMHBIX CTaHIAPTOB BBIXOJHBIX CHEIUPUKAIUI
MIPOEKTa, MPOrPaMMHOT0 Koja U 0(OPMIICHHS TOKYMEHTALIUH JIi COBMECTHOU paboTHI.

YMEHHE CHHTAKCUYECKU U METOAUYECKH ITPABUIILHO MPUMEHSTh CTAHIAPTHBIE HOTA-
umu 1151 co3nanus npoektoB MC u siBnsieTcst OCHOBHOM 11EMbI0 JaHHOTO Kypca. CoBMecT-
HOE€ MCIOJIb30BAHME MOJYYEHHBIX 3HAHUM B paMKax JaHHOW AMCIUIUIMHBI U TUCHUILINH
[0 CHCTEMHOMY aHaJH3y, IPOrpaMMUPOBAHUIO U 0a3 NaHHBIX JAeT CTYACHTY BO3MOXK-
HOCTb IIPUHUMATH HETIOCPEICTBEHHOE yUacTHe B pa3pabOTKe JOOBIX HH(POPMALIMOHHBIX
CUCTEM.
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[MTOCCAPUW

SADT-memooonoeus (Structured Analysis and Design Technique) — COBOKYITHOCTb
METOIOB, TIPABHJI M MPOLEAYP, MPEIHA3HAUYCHHBIX JUIS IMOCTPOCHUS (DYHKIIMOHAIBHON
MOJIeTT 00BEKTa KaKOH-In0O0 MpeIMETHON 00JIacTH.

UML (Unified Modeling Language) — ctanaapt 0003Ha4eHHH 1711 00BEKTHO-OPUCH-
TUPOBAHHOTO MOJICTUPOBAHUS.

baszosviiil anemenm cucmemor — 9JICMCHTBI, OIMMCAHU KOTOPLIX ABJIAIOTCS U3BCCTHBI-
MH U H&HBHCIZHIGMY JCJIICHUIO HE ITOJICXKAT.

Bocxoosuyee npoekmuposanue — nporecc NPOeKTUPOBAHUS, IPU KOTOPOM pELLICHHUE
3a]]a4 HU3KUX UEePAPXUUYECKUX YPOBHEH MPEAIIECTBYET PELICHHUIO 33/1a4 BBICOKUX Hepap-
XUYECKUX YPOBHEM.

JKusnennwlii yuxn uHGopMayuorHHol cucmemsl —ITO COBOKYITHOCTb CTaIUi M 3Ta-
1oB, kotopbie mpoxonutT MC B cBOEM pa3BUTHH OT MOMEHTA MPHUHSITHS PEIICHUS O CO-
37JaHUM CHCTEMBI JO MOMEHTA IpeKpanieHus GyHKIMOHUPOBAHUS CUCTEMBI.

Hnghopmayuonnas cucmema (MC)—53T0 OpraHM3allMOHHO-TEXHUYECKAs CHCTEMA,
WCIONB3YIONIass WH(GOPMAIIMOHHBIE TEXHOJIIOTUU B IENAX OOy4eHUs, MHPOPMAIMOHHO-
AQHATUTUIECKOTO 00ECIIeUeHHs YEIIOBEYCCKOM JEeSITETLHOCTH M TIPOIECCOB YIPABICHUS.

Konuuecmso ungpopmayuu — 310 Mepa yMEHbBILIEHUSI SHTPOIUU OOBEKTA MOCIE CO-
BEpILEHUSI HEKOTOPOTO COOBITHUS.

Mamemamuueckas molenv mexHuuecko2o 00beKma — CUCTeMa MaTeMaTHYeCKUX
00BbEKTOB (UHCeN, IEPEMEHHBIX, MaTPHILl, MHO)KECTB U T.I1.) U OTHOILICHUIA MEXly HUMH,
OTPaKAIOIUX HEKOTOPBIE CBOMCTBA TEXHUYECKOIO OOBEKTA.

Hucxooswee npoexmuposanue — nporiecc NpoeKTUPOBAHUSI, TP KOTOPOM peILIEHUE
3aJ]a4 BBICOKMX HEpapXHUECKUX YPOBHEH MPEIIIeCTBYEeT PEUICHHUIO 3aJjay 0ojIee HU3KUX
UEPaApXUYECKUX YPOBHEH.

Ooun 6um —3TO KOIMYECTBO MH(OPMALIUY, MOJy4yaeMOe IPU OCYIIECTBICHUH OJ1-
HOTO U3 JIByX PaBHOBEPOSATHBIX COOBITHIA.

Ilapamemp moodenu —>3TO KOIUYECTBEHHOE BBIPAXKEHHE HEKOTOPOTO CBOWCTBA Xa-
PaKTEPUCTUKH MOJICITH.
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Tloocucmema — 3TO OTHOCHTCILHO HE3aBHUCHUMAs YacTh CHUCTCMBI, KOTOpasi 06naaaeT
BCEMH CBOMCTBAMH CHCTEMEI H, B 4aCTHOCTH, UMECT CBOIO IIOANECIJIb, HA JOCTHXCHHC
KOTOpOfI 9Ta MoACUCTEMa U OPUCHTHUPOBAHA.

IIpoexm ungopmayuonnoii cucmemvl — 3TO MPOESKTHO-KOHCTPYKTOPCKAsi U TEXHOJIO-
rUYeckasi JOKyMEHTAIHsI, B KOTOPOU MPEACTABICHO OMHMCAHUE MPOEKTHBIX PEIICHUH 1Mo
co3nanuto u 3kcruryatanui MC B KOHKpETHOW MpoTrpaMMHO-TEXHUYECKOH cpee.

IIpoexmuposanue uH@GOPMAYUOHHOU CcUCHeMbl —3TO TIPOLECC IMPeoOpa30BaHUs
BXOHOW MH(pOpMAIMU 00 00BEKTE MPOSKTHPOBAHUS, O METO/IaX MPOCKTUPOBAHUS H 00
OTIBITE MPOEKTUPOBAHUS OOBEKTOB aHAJIOTUYHOTO HA3HAYEHHUS B COOTBETCTBUH CO CTaH-
napramu B ipoekt UC.

Cuenan (B nH(GOPMALMOHHOM CMBICJIC) — MaTepUaIbHBI HOCUTENIh HH(POPMAIUH,
T. €. CPE/ICTBO NepeHoca MH(OPMAIMH B IPOCTPAHCTBE M BO BPEMEHH.

Cucmema —3T0 KOHEUHOE MHOKECTBO (D)YHKIIMOHAIBHBIX 3JI€MEHTOB M OTHOLICHUN
MEXy HUMH, BBIICTSIEMOE M3 CPE/Ibl B COOTBETCTBHH C OTIPEICIIEHHOHN IENIBI0 B PAMKax
OIIPE/IEIIEHHOTO BPEMEHHOTO MHTEpBaa.

Coobujenue — COBOKYITHOCTb 3HAKOB WJIM NMEPUOJUUYECKUX CUTHAJIIOB, COACPMKALIUX
HH(pOpMaIHIO.

Texnonozus npoekmupo6arus — 3TO0 COBOKYITHOCTb METONOJIOTHU U CPEICTB MPOCK-
tupoBanus MC, a Takxke METOIOB U CPEJICTB OPraHU3alNuN MPOESKTUPOBAHUS.

Tunosas npoexmuas npoyedypa — NpoLeaypa, npeIHa3HaueHHas 11 MHOTOKpaTHO-
ro MPUMEHEHHUS MPU NMPOSKTUPOBAHUNA MHOTHX THUIIOB OOBEKTOB.

Yuuguyuposannvie (cmanoapmmsie) snemenmsi — 3TO HIEMEHTHI, KOTOPBIE pa3pada-
TBIBAIOTCSI PAHBIIE, YeM Ta WIA WHAsS KOHKPETHAsl CUCTEMa M3 OMPEICIICHHOTO Kiiacca.

Onemenm cucmembl —HEKOTOPbI OOBEKT, 00NAaJAIOUINI PSIIOM BaXKHBIX CBOWMCTB
W peaju3yIoNMid B CUCTEME OIPEICeNICHHBIN 3aKOH (YHKIIHOHUPOBAHUS, TIPUYEM BHYT-
PEHHSS CTPYKTYpa JaHHOTO O0BEKTa HE PacCMaTpPUBACTCHL.

Oumponus —3TO Mepa HEOIPENeICHHOCTH KaKOro-InOo OIbITa, KOTOPBIM MOXET
UMETh Pa3HbIe UCXOJIbI.
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