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[Iupokoe BHEAPEHHE KOMITBIOTEPHU3AINU B YCIOBHIX HAYYHO-TEXHHYECKOTO IMporpecca odec-
NIEYNBACT POCT MPOU3BOJUTEIBHOCTH TPYyZa B PA3JIMYHBIX 00JACTAX OOIIECTBEHHOTO MPOW3BOCTBA.
['maBHOE BHMMaHHWE MPU ITOM OOpaIIaeTcst Ha Te 00JIACTH, TJI€ POCT MPOU3BOAUTEILHOCTH TPyaa J10
npuMmeHenus DBM mpoxonun KpailHe MeIIeHHO. JTO, B IEPBYIO Ouepellb, 00JacTH, CBS3aHHBIE C
MMPUITOKCHUCM YMCTBCHHOI'O Tpy/Jda 4YCJIOBCKA, T.C. YIIPABJIICHHUEC IMPOM3BOACTBOM, IIPOCKTHUPOBAHUC U
UCCIIeIOBaHHE OOBEKTOB M IMpOIeccoB. Ecu Mpou3BOAMTENBHOCT TpyJa B cepe MPOU3BOJCTBA C
Havajia BeKa BO3POC/Ia B COTHH pa3, TO B 00JaCTH MPOSKTUPOBAHMS TOJBKO B 1.5 - 2 paza. D10 00y-
CJIOBJIMBAET OOJIBIINE CPOKH INPOCKTHPOBAHUSA HOBBIX O6’I)CKTOB, YTO HE OTBCYACT HOTpe6HOCTHM pas-
BUTHUA DdKOHOMUKH.

O4eBHIHOCTH TOTO (paKTa, YTO Pa3BUTHE HOBOM TEXHUKU B COBPEMEHHBIX YCIOBHSIX 3aMeJIs-
€TCsl HE CTOJIbKO OTCYTCTBHEM HAy4YHBIX JOCTHMKEHMH M MH)KEHEPHBIX WJeH, CKOJIBKO CpPOKaMHU U He
BCEr/la Y/IOBJIETBOPUTENbHBIM KayeCTBOM MX peaiu3alli IpPU KOHCTPYKTOPCKO-TEXHOJOTHYECKOU
pa3paboTKe, HU y KOI'O HE BbI3bIBACT COMHEHUs. OIHUM U3 HaIlpaBJIICHUN pEIIeHUs 3TOW MpoOieMbl
ABIISICTCA CO3/IaHUE U PA3BUTUE cUCHEM a8momamu3uposanno2o npoekmuposanus (CAIIP).

KauecTBO npoeKkTHpoBaHUs B 3HAYMTEIBHON CTENEHU OINpeAeNseT TEMIIbl TEXHUYECKOTO Mpo-
rpecca.

[Iporpecc npous3BoACTBa B COBPEMEHHBIX YCIOBHUSX CBSA3BIBAIOT C JOCTHXKEHUSIMU B 00JacTH
aBTOMAaTHU3alMK Mpou3BoJCcTBA. [I0CKONBKY NMPOEKTHpOBAaHUE U pa3pabOTKa TEXHOJOTMH SIBISIOTCS
CTYIIEHBIO MTPOU3BOJICTBA (JIOTMUECKUM YPOBHEM), TO IPOTPECC HA 3TOM CTYNEHHU TaKXke JO0JKEH Ompe-
eaIThCSI aBTOMAaTH3aIlNen.

[Ipn HeaBTOMAaTU3MPOBAHHOM MPOEKTUPOBAHUM PE3YJIbTAThl BO MHOTOM OINPEAEIAIOTCS UHXKe-
HEPHOM IMOATOTOBKON KOHCTPYKTOPOB, WX MPOU3BOJICTBEHHBIM OIBITOM, NMPOPECCUOHAIBHON HHTYH-
nuell U apyrumMu gaxtopamMu. ABTOMaTH3UPOBAHHOE MPOEKTHPOBAHKE MO3BOJISIET 3HAYUTENIBHO CO-
KpaTUTh CYObEKTUBHU3M IPU MPUHATHHI PEUICHU, TOBBICUTh TOYHOCTh PACUETOB, BHIOPATh HAWITYUIINE
BapHaHThI JJI peai3ali Ha OCHOBE CTPOroro MareMaTH4eCKOro aHaju3a BCEX WM OOJBIIMHCTBA
BapHAHTOB IMPOEKTA C OLIEHKOW TEXHHYECKUX, TEXHOJOTHYECKMX U IKOHOMUYECKUX XapaKTEPUCTHK

IMPONU3BOACTBA M OJSKCILTyaTallUU IMPOCKTUPYEMOI'O 06”I)GKT21, 3HAYUTCIIBHO ITOBBICUTH Kai€CTBO KOH-



CTPYKTOPCKOM JOKYMEHTAILMH, CYIIECTBEHHO COKPaTUTh CPOKHM IIPOEKTUPOBAHMS U Mepeaadn

KOHCTPYKTOPCKOM JOKYMEHTAllMd B TPOU3BOJCTBO, 3(P(EKTUBHEE HCIOIH30BATH TEXHOJIOTUYECKOE
000opyAOBaHME C MPOTPAMMHBIM YIIPaBJICHUEM. ABTOMATH3AIUS IPOSKTUPOBAHUS CIIOCOOCTBYET Ooiee
MOJTHOMY HCITOJIb30BAaHHUIO YHU(DUIIMPOBAHHBIX M3ICIUI B KaUeCTBE CTAHJAPTHBIX KOMIIOHEHTOB IPO-

EKTHPYEeMOTro 00BEKTA.

1.1. Ucmopus pazeumusi CAlP

OCHOBHOM MPUYMHOI, 00YCIIOBUBIICH BO3SHUKHOBEHHE MOTPEOHOCTH MPOBeIeHUs paboT 1o aB-
TOMaTH3aIMU POEKTUPOBAHHUS, SIBUJIACh HU3KAs MPOU3BOJUTEILHOCTh HHKEHEPHOTO TpyJla B chepe
00paboTku MH(OpPMALMK TIO CPABHEHUIO C MPOU3BOJUTEILHOCTHIO TPyAa pabouuX B MAaTepHAIbLHOM
Npou3BOACTBE. Tak, B TEXHUYECKH pa3BUThIX cTpaHax ¢ 1900-ro mo 1960-i1 roasl NMpou3BOAUTEIb-
HOCTb TpyJa B MPOU3BOJICTBE Bo3pocia B cpenneM Ha 1000% , a B uHpopMaIimoHHol cepe, KOTopoii
MIPUHAUIEKAT TpoekTupoBanue, — Ha 20%. B 70-x rogax 3TH IOKa3aTENIM COCTABISUIA COOTBET-
ctBeHHO 80 u 4%. Takoe monokeHue OBLIO HEMOCPEACTBEHHO CBA3aHO C MHCTPYMEHTOOCHAIICHHO-
CTBIO COOTBETCTBYIOIIMX PAaOOTHUKOB. B CTOMMOCTHOM OTHOIIEHUHM 1O MOSABIEHUS MEPCOHAIBHBIX
KOMITBIOTEPOB MHCTPYMEHTOOCHAIIEHHOCTh 3aHATHIX 00paboTKoil nHpopmanuu Obuia 6osee yem B 10
pa3 MEHbIIIE OCHAILIEHHOCTH Pab0UrX, 3aHATHIX MPOU3BOICTBOM MATEPUAIBbHBIX 0OBEKTOB.

Ha nepBbIx nmopax 3ta mpobiieMa pelaiach SKCTCHCUBHBIM ITyTEM 3a CUET MepeBo/ia TPYAOBBIX
PECYPCOB U3 MaTepuaIbHOrO MPOU3BOACTBA B chepy 00padoTku nHbopmanuu. OHAKO 3TO MPUBOIHU-
JI0 K CHHKEHHIO OOIIUX TEMIIOB POCTa MPOU3BOAUTEILHOCTU TPY/Ja B SKOHOMHUKE MPOMBIIIIICHHO pa3-
BUTHIX cTpaH. B 90-x u mocneayromux rojax npou3BOAUTEILHOCTh TPYAa B HHPOPMAIITMOHHOM CEKTO-
pe U, B YaCTHOCTH, B 00JacTH MPOEKTUPOBAHUS CTAHOBHUTCS OJHUM M3 KIIIOUEBHIX (PaKTOPOB poOCTa
00IIECTBEHHOT'O IPOU3BO/ICTBA MPOMBIIINIEHHO Pa3BUTHIX CTPaH.

HayuHo-TexHu4eckasi peBotolus, pa3BuBasiiasics B XX B., IpuBella K U3MEHEHHUIO B T€OMET-
PUYECKOM IPOTPECCUU CIIETYIOIINX MTOKA3aTeNe pa3BUTUSA TEXHUKH:

® UHCJIO Pa3IMYHBIX KJIACCOB TEXHMUYECKUX CHUCTEM YJIBAUBAJIOCH B CpelHEM uepe3 Kaxabie 10
JeT;

® CII0KHOCTb M3JEJINI 10 YUCITY JeTalel U y3JI0B Bo3pacTaia B 2 pasza uepe3 15 ner;

e 00beM HaydHO-TeXHUYECKOW HH(OPMALIUY yaBauBaJCs uyepe3 & JeT;

® BpeMs CO3/JaHMS HOBBIX M3JIEJIMH YMEHBIIAJIOCh B 2 pa3a uepe3 25 JIeT, OTHOBPEMEHHO CO-
Kpalaiaoch BPeMsi MOPAIbHOTO CTApPEHUS U3EIHI.

B pesynbTare COBOKYMHOTO AEWUCTBUS MEPEUYHCIECHHBIX (PAKTOPOB 00BEM KOHCTPYHUPOBAHUS
JOJKeH ObUT Bo3pacTaTh nmpuMepHo B 10 pa3 uepes kaxzasie 10 nert. [Ipu coxpaneHun pyqyHoOi TeXHO-
JIOTUU KOHCTPYUPOBAHUS B TAKOH ke MPOMOPILUHU TOJDKHO OBUTO ObI YBETHMUMBATHCSA YHUCIO KOHCTPYK-
TopoB. [1o »Tol mpuunHe ObUTH HAYaTHI paOOTHI 110 ABTOMATU3ALIUN TPOSKTUPOBAHMS.

Tepmun CAIIP (B aHIHIICKOI HOTallMM NPUMEHUTEIBHO K KOHCTpYyHpoBanuto CAD) mosBui-
cs B koHIle 50-x ronoB., kornaa JI.T.Pocc Hauan paboTaTh HaJl OTHOMMEHHBIM MTPOEKTOM B MaccauyceT-
ckom TexHonmornyeckom uHcTUTyTe (MIT). IlepBoie kommepueckue CAD-cuctempl mosiBUIHMCH Ha
peiake 10 net crycrs.

3a mocneanue 25 ner CAD-cucTeMbl Kak CHCTEMBI T€OMETPUUYECKOTO MOAETUPOBAHUsS ObUIH
3HAYUTEIILHO YCOBEPIIEHCTBOBAHBI: MOSBUIUCH cpeicTBa 3D MOBEPXHOCTHOTO M TBEPIOTEIHLHOTO MO-

JeTUPOBaHUS, TAPaMETPUUIECKOTO KOHCTPYHPOBaHuUs, ObL1 yiyuiieH untepdeiic (puc. 1.1). Hecmotps



Ha BCE STH YCOBEPLICHCTBOBAHMS, KacCalOIIMECS B OCHOBHOM T€OMETPUYECKHX (YHKLUH,

CAD-cucteMbl 0Ka3bIBalOT KOHCTPYKTOPY CJIa0YI0 IOMOIIb ¢ TOYKU 3pEHHSI BCETO Mpoliecca KOHCTPY-
upoBanus. OHM 00eCIeYnBalOT OMUCAHNE FEOMETPUIECKUX (POPM H3JIEIUN M BBIOJIHEHHE PYTUHHBIX
orepanuii Takux, Kak oOpa3MepHuBaHue, TeHepanus cenuuKauui U T.1. DTU OrPAaHUYEHUS U YUCTO
reOMEeTPHUSCKUN MHTep(Elc OCTaBISIOT METOMOJIOTHIO KOHCTPYKTOPCKOW pa0OThI TaKO# ke, Kakou
OHa OblIa IIPU UCIOJIb30BaHUU YEPTEKHOM NOCKU. [IpuMeHseMble cpecTBa 3HAUUTEIBHO YCOBEPILIEH-
CTBOBAJIMCh, HO KOHCTPYKTOPBI MO-IIPEKHEMY UCIOJIB3YIOT T€OMETPUYECKUE IJIEMEHTHI HU3KOTO YPOB-
HS (TOYKH, NpsIMBbIE, yTU, MOBEPXHOCTH U T.II.) MpU onucaHuu cBoux usaenuil. Hekoropeie CAD-
CHUCTEMBI ceryac MOAJCPKUBAIOT KOHCTPYUPOBAHUE C IIOMOIIBI) KOHCTPYKTOPCKO-TEXHOJIOTUYECKUX
3JIEMEHTOB, HO M3-3a UX YUCTO T€OMETPUYECKOIO XapaKkTepa 3TH JIEMEHTBI CIIEyeT CKOpee OTHECTH K

MaKpOIr¢OMETPUICCKHUM.

TBepgomenoHue Mogenu
MNoBepxHocmHbe Mogenu

Maockue u npoBonounse
Mogenu

1965 1970 1975 1980 1985 1990 1995 2000

Puc. 1.1. Oransl pa3Butus reomerpuueckux mozaeneit B CAIIP

3HAUUTENBbHOE Pa3BUTHE MOJIYUYUIIM TAK)KE CUCTEMbl aBTOMATH3aLMK IIPOECKTUPOBAHUS TEXHO-
gorudeckux mporeccoB (CAPP) u mporpaMMHUpOBaHUs H3TOTOBIICHHS JAeTaliei Ha ctaHkax ¢ UITY
(CAM). Onnaxo, nmogoono CAD-cuctemam, 3TH YCOBEPIIEHCTBOBAHHUS KAcajiMCh BHYTPEHHHX IPO-
oneM. CAPP-cucteMbl MOTYT T€HEPUPOBATh TEXHOJIOTMYECKHE MPOLECChl aBTOMATUYECKH, HO TOJIBKO
IIPYU YCJIIOBHUHU CIIELMAIBLHOTO ONMMCAHUS U3ENNS C IOMOIIBbI0 KOHCTPYKTOPCKO-TEXHOIOTMYECKHX dJIe-
MeHTOB. JT0 e kacaercs 1 CAM-cucrtem. OniHako, B OCEIHEM Cllydae, MOKET ObITh UCIOJIb30BaHa
reomerpuueckas 6aza gaHHbIx CAD-cucteMbl, HO NOJB30BaTENb JOKEH BBECTU BCE PE3YNIbTAThI
CAPP-cucmemui.

[ToMrMO MPOEKTUPOBAHMS MHKEHEPHAas AEATENbHOCTh CBSA3aHA C MHKEHEPHBIM OM3HECOM M
MeHeKMeHTOM. CroJja, B YaCTHOCTH, BXOJSAT aBTOMaTU3UPOBAHHBIE CUCTEMBI YIIPABICHUS ITPOU3BO-
ctBoM (ACVYIIp). D11 cucteMsl yacTo pa3BuBaroTcs 6e3 kakoil-muoo nnrerpauuu ¢ CAIIP.

Wtak, 10 mocienHero BpeMEHM KOHIENLUs aBTOMAaTHU3allud TpyJa KOHCTpYKTOpa Oa3upoBa-
Jach Ha MPUHLHUIAX F€OMETPUYECKOT0 MOJEIUPOBAHUS U KOMIIBIOTEPHOH IpaduKu, YTO MO3BOJISET
OXBaTBIBaTh CTAIMM TEXHUYECKOTO M paboyero MpOEKTHPOBAHUS, HO OCTABISET 3a paMKaMHU CTaJUH
KOHLENTYAJIbHOIO MPOEKTUpOBaHUs u3fenuid. CUCTEMBbl KOMIIBIOTEPU3ALUU TpPyJa KOHCTPYKTOPOB,
TE€XHOJIOI'0OB, TEXHOJIOIOB-IIPOrPAMMHCTOB, MH)KEHEPOB-MEHEPKEPOB U MPOU3BOACTBEHHBIX MACTEPOB
pa3BUBAIMCH aBTOHOMHO. MIH)KEHEpHBIE 3HAHNS OCTABAJIMCh BHE KOMIIBIOTEPA.

Takoe mosoxeHne He YAOBIETBOPSET COBPEMEHHbBIM TpeboBaHMsIM. Ceifuac HeoOXxo1uma KoM-
IUIEKCHAs] KOMIIBIOTEPU3ALUsI NHKEHEPHOU IE€ATENbHOCTH HA BCEX ATalax KU3HEHHOTO LUKJIA U3Jle-
v, KoTopas noiydnia HazBaHue CALS texnonoruu. Tpanunmonnsie CAIIP ¢ ux reomeTpudeckum
AIpOM HE MOT'YT IOCITY>KMUTh OCHOBOM JIJIs1 CO3/1aHUS TAKUX CHCTEM.

Pazutue CAIIP mpoxoausno Ha ¢oHe obuiero mporecca pa3BUTUS HHPOPMAITMOHHBIX TEXHO-

JIOTH, 3Tarbl KOTOpOro npejacranieHs! B Ta0i. 1.1. [Toseinenue komnbiorepo B HUM u Kb otHOCHT-



cs k 1950-m rogam, a Ha npenupuaTusx — Kk 1960-m rogam. IlepBoHadanbHO OHM MCHIONB30-
BaJINCh JUISl BBIIIOJHEHUS CJIOKHBIX MaTeMaTUYECKUX PACUETOB, UTO U ONPEAEIUIO UX METOJUYECKOE

U TIporpaMMHOe oOecrieueHue. PazpaboTurkamu cucTeM B TOT MEPUOJ OBLIN MPUKIATHBIC MPOTPaM-

MMUCTHI.
Tabnuma 1.1. DTansl pa3BuTHs HHPOPMAIIMOHHBIX TEXHOJIOTHIA
Toxbt 1950- 1970-e rr. 1980-e rr. 1990-e rr. 2000-e rr.
1960rr.
Copnep- Kommsbto- Komnerorepu- Komnerorepuszanus Komnetorepu- | Wurerpu- MynpTH-
JKaHWe TepHU3aIusl 3amusi 00paboT- | 00paboTKKM TeoMmeT- | 3amusi ~ oOpa- | pOBaHHEIC areHTHBIC CH-
JTana BBIYHCIIE- K JTaHHBIX puueckoil mH(poOpMa- | OOTKM 3HAHMH | MHTENIEKTY- | CTEMBI  pac-
HUH LUH aNpHBIE CH- | MPEACIEHHOTO
CTEMBI MHTEIUIEKTA
Mero- Anropur-mbl | Cucremsl  0a3 | BerancnurensHas Cucrembl uc- | Cucrema- Teopust Myinb-
Jdec- JaHHBIX U | TEOMETpUSI M HMHTEp- | KYCCTBEHHOTO | JIOTHS U | TH-ar€HTHBIX
Koe CYBJ aKTHBHAs TpaduKa HHTEIIEKTa KOMIIBIOTE- CUCTEM
obecre- pu3anms
YCHHE 3HaHUH
IIpo- Anropur- S3pikm  ommca- | SI3pIkM reomerpuue- | SA3bplku  npea- | MyJabTH-UHCTPYMEHTAIbHbBIE
rpamMM- MHUYECKHE HUS ¥ MaHHIy- | CKOTO MOJEIHNPOBA- | CTaBICHUS cpencTBa
HOE S3BIKH U | TMpOBaHUS NaH- | HUS 3HaHWH U 3KC-
obecrie- cpeacTBa HBIMH NEepTHBIE  CH-
YeHHUE IporpamMM- CTEMBI
MHUPOBaHHS
TexHu- JlammoBsie u | KoMmbroTepst Kommsiotepsl Ha BUC u rpaguueckue | CepBepbl, paboure CTaHIUH
yecKue TpaHsuctop- | Ha HC, nucko- | nucmien
CpeIcTBa | Hbleé KOMIIb- | Bble HAaKOIMTeE-
I0TEpHI T
Pazpa- [Iporpamm- AnMuHHCTpa- IIporpamMmucTsl Wnxenepsl no | Ilons3oBatenu
OOTYMKH | MHUCTBHI Topsl B/l u npo- 3HAHUAM
IPaMMHUCTHI

B 1970-e roasl Havancs mpoluece mMpokoro co3nanus u BHenpenus ACY. Crnenuduka 3TUX
CHCTEM COCTOsAJIa B OOJBIIOM 00BEME U CIOKHOCTH CTPYKTYp 00pabaThIBa€éMbIX JaHHBIX IPU OTHOCH-
TeJNIBHOM MPOCTOTE MpOLEAyp UX 00pabOTKU. DTO NMPUBEIO K BOSHUKHOBEHHIO KOHIENIMM 0a3 JaH-
HBIX, COOTBETCTBYIOILUX SI3bIKOB U CUCTEM YIIPABICHMS, a TAKXKe HOBOM KaTeropuu pa3pabOTUYMKOB —
aJIMUHUCTPATOPOB 0a3 JAHHBIX.

HccnenoBarenbckue paboThl B 00JaCTH KOMITBIOTEPU3ALUU OOpaOOTKH TeOMETPUYECKO MH-
¢dopmanuu Hagamuch B 1950-e roapl. B To Bpems Obutn pa3zpaboTaHbl sI3IKM T€OMETPUYECKOTO MOJIe-
nupoBaHus. B 1960-e roap! Hauanoce MIMPOKOE BHEAPEHUE CUCTEM aBTOMATH3aLMU IIPOrpaMMHUPOBa-
HUS 00paboTku Ha craHkax ¢ YITY, B KOTOPBIX MCIOJIb30BATNUCH S3bIKM ONMMUCAHUS T€OMETPUH JIeTa-
neit. OgHako 1o mosiieHus: B 1980-e roapl rpaduueckux AUCIUIEEB FeOMETPUYECKUE 3aJaud pela-
JUCh B MakeTHOM pexuMme. B 1980-x rogax nosiBuiinch MHTEpakTUBHbIE KOHCTpyKTOpckue CAIIP. K
TOMY BpPEMEHHU OTHOCUTCS pa3paboTKa NMEpBBIX SKCIEPTHBIX CHCTEM HMCKYCCTBEHHOTO HHTEJUIEKTA.
OTnuUUTENbHOM 0COOEHHOCTHIO CUCTEM MCKYCCTBEHHOI'O MHTEIJIEKTa SIBJISIETCS HENpOLEeAypHBIH, He-
QITOPUTMHUYECKH SI3BIK IPECTABIICHUs 3HaHUW. Ha 3TOM 3Tane Bo3HUKIIA HOBas CIIELUAIBHOCTD pas3-

pa60TqH1<a CUCTCM — HUHIXCHCP 110 3HAHUM.



Baxwnoit ocobennoctsio CAIIP siBnsieTcs UX KOMILIEKCHBIN XapakTep. B Takux cucre-
MaX OCYIIECTBIISIFOTCSI M CIIOKHBIE BBIUMCIICHHS, U 00paboTka 001biIoro ooreMa JaHHBIX. CHCTEMBI
TpeOYIOT MOIIHBIX CPEACTB 00paOOTKH T€OMETPHUECKOW MH(POPMALMU M SKCIEPTHBIX 3HAHUU. DTO
oIpezessieT HallpaBiIeHUE UX JAJbHEHIIETr0 pa3BUTUS KaK MHTEIPUPOBAHHBIX UHTEIIEKTYalbHBIX CH-
CTEM C IIEPEXO0JIOM K HOBEHIIMM TEXHOJIOTUSM MYJIBTHAr€HTHBIX CUCTEM PACIpPEEIIEHHOTO UHTEIIEK-
ta. Pa3BuTHE MHCTpYMEHTAIBHBIX cpeAcTB pa3paboTku CAIIP momkHO 00ecrnedyuTh BO3MOMXKHOCTH
MIOJIb30BATENI0 CAMOMY, 0€3 JOpOrOCTOSIIeH MOMOIIM MPOTPAMMHUCTOB, CO3/1aBaTh CHUCTEMBI, OCHO-

BAaHHBIC HA €T'0 JIMYHBIX 3HAHUAX U OIIBITC.

1.2. CucmeMHbIl N00x00 K NPOoeKmMupo8aHuro
1.2.1. IloHsiTHE NHKEHEPHOTO NIPOEKTHPOBAHUS

CopepxaHue MHKEHEPHOH AEATEIbHOCTU CBA3aHO ¢ 00ECIEYEHUEM pealln3alluy KU3HEHHOTO
uKiIa u3aenuid. B coorBerctBum co crangaprom ISO 9004 sxu3HEHHBINH LUK U3ENUS CKIIAAbIBACTCS
U3 CJENYIOIINX 3TAIOB!

1) MapKeTHHT, IOUCK U U3YYEHUE PBIHKA;

2) IpOEKTUPOBAHKUE U KOHCTPYHPOBAHUE U3EIIUS;

3) MaTepuanbHO-TEXHUYECKOE CHAOKEHUE;

4) TeXHOJIOTHYECKasi TOATOTOBKA MTPOU3BOJICTBA;

5) Ipou3BOACTBO, KOHTPOJIb U IIPOBEICHUE UCTIBITAHUI;

6) yrakoBKa U XpaHCHHUE;

7) peanmzanus 1/WiIU pacrpeieleHue MPOTyKINH;

8) MOHTaX U IKCILTyaTalus;

9) TexHnYeckasi IOMOIIb U 00CITyKUBaHHUE;

10) yrunuzanus win nepepadoTka B KOHIIE TTOJIE3HOTO CPOKA CITY>KOBI.

K unxeHepHO# NeATeT-HOCTH B TPAJAUIIMOHHOM CMBICIIE CJIOBA OTHOCSATCS 3Tamsl 2, 4, 5, 8, 9.
Oransl 1, 3, 6, 7, 10 oTHOCATCS K MHXEHEPHOMY OM3HECY M MEHEKMEHTY. B HacTroseil KHure oc-
HOBHO€ BHMMaHUE OYyJeT y/AeJIeHO TpaJWLUOHHBIM HaIPaBJICHUSM HWHXEHEPHOH AeATEeIbHOCTH, XOTS
U3JI0’)KEHHAs! B 3TOM KHUTE€ METOOJIOTUS U ONMCAHHBIE CPEJICTBA MPUTOIHBI i KOMIIBIOTEpU3aLUU
MHKEHEPHOU JESTEIIbHOCTH U Ha OCTAJIbHBIX 3TalaxX *KU3HEHHOTO IUKJIa U3/1ETus.

TexHuyeckass MOATrOTOBKA MPOM3BOACTBA BKItOUaeT 3tanbl 2, 3 u 4. Onepanuu ynakoBKH U
XpaHEHUs U3JIENHsI BXOAAT B TEXHOJIOTMUECKHUH MTPOLIECC €ro MPOU3BO/ICTBA.

CymiecTByIOoT JiBa Kjlacca CUCTEM KOMIbIOTEpU3auu uHxkeHepHou nesrensHoctu (KUJI): cu-
ctembl aBToMarusanuu npoektupoanus (CAIIP) u aBromarusauuu ynpasienus (ACY). Ilocnennue
B CBOIO OUY€pe/b JEIATCS Ha CUCTEMbl OPTaHU3aLMOHHOTO ynpasieHus, a UMeHHO ACY mpeanpusTu-
eM (ACVII), ACY npouzsoactsoM (ACVYIIp) u Ha cucteMbl ynpaBieHUs! TEXHOJIOTMUECKUMHU MPOILIeC-
camu (ACYTII). Ilomumo 3T0oro uMeroTcst cucteMsl yrpasieHus kauectBoM (ACYK).

Ha srane 1 )u3HeHHOr0 LMK U3AETUN UCIOIB3YIOTCS CeTeBble NMH(POPMAIIMOHHO-TIONCKOBbIE
CUCTEMBI, BKJII04as mporpammubie cpeactna Internet. CAIIP npumensiercs Ha sTanax 2 U 4 )KM3HEHHO-
ro nukina uznenus, noacucrembl ACYII Ha stane 3, ACYIIp, ACYTII u ACYK — na sramax 5 u 6.
Otanbl 7—10 peanu3yroTcs BHE NPOU3BOIACTBEHHOTO MPEeANpUATHs. TeXHUUecKas JOKYMEHTALUS JJIst
stanoB 8—10 moxer roroButhes ¢ momoripio CAIIP. B mporecce skcmutyaranuu u3nenuii BOSHUKAET

H606XO)II/IMOCTI) B €TO0 MOJACpHHU3AaH, YTO TAKXKE BBITIOJIHACTCS B MOPAAKE COIMPOBOXKIACHUA €0 C I10-



morpio CAIIP.
bonee neranbHas CTpyKTypa MOJICUCTEM KOMIIBIOTEPU3AIMN UHKEHEPHOUN NEATEIbHOCTH Mpe /-

cTaByieHa Ha puc. 1.1, rae noacucremsl, oTHocsmuecs k kareropun CAIIP, BbieneHbl )KUPHON paMm-
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Puc 1.1 Coneprkanrie HH)XEHEPHOU IEATETLHOCTH

IIpoexmupoeanue TEXHUYECKOTO OOBEKTa — CO3/laHuE, MpeoOpa3oBaHUE U IPEICTABICHHUE B
npuHATON (hopMe o0pa3za 3TOro €llle He CYIIECTBYIOIIEro 00bEKTa.

O0pa3 00beKkTa WM €ro COCTaBHBIX YacTeW MOXET CO3/1aBaThbCi B BOOOPAKEHUU YENIOBEKa B
pe3yabpTaTe TBOPUECKOI0 Mpolecca UM IeHEPUPOBATHCS B COOTBETCTBUM C HEKOTOPBIMU alITrOpUTMa-
MH B TpoIecce B3auMoAeUcTBuUs yesnoBeka 1 DOBM. B mo0oM ciyyae mHXKEHEpPHOE MPOCKTUPOBAHUE
HAYMHAETCS MPH HAJMYWU BBIPAXKEHHOW MOTPEOHOCTH 0OIIecTBa B HEKOTOPHIX TEXHHYECKHX OOBEK-
TaX, KOTOPBIMU MOTYT OBITh OOBEKTHI CTPOUTENIBCTBA, IPOMBIIIJICHHBIC H3/IEIHsI WK mpotiecchl. [Ipo-
€KTUPOBAaHUE BKIIIOYAET B ce0s pa3pabOTKy TEXHUYECKOTO MPEIOKEHHS U (WIM) TEXHUYECKOro 3a/1a-
Hus (T3), oTpaxaromux 31 NOTPeOHOCTH, U peann3anuio T3 B Buae NPOSKTHON JOKYMEHTAIUH.

O6b1yHo T3 mpeacTaBisioT B BUAE HEKOTOPBIX TOKYMEHTOB, U OHO SIBISIETCSI UCXOOHLIM (nep-
8UYUHBIM) onucanuem obvexma. Pe3ynbTaToM NMPOEKTHUPOBAHUS, KAK MPABUIIO, CIYKUT MOJTHBIA KOM-
IUIEKT TOKYMEHTAIMH, COJIEP)KAIUI IOCTATOUHbIE CBEJICHUS JUIsl U3TOTOBJIEHUSI 0O0BEKTa B 3a/laHHBIX
yCIOBHUSAX. DTa JOKYMEHTALUs U €CThb npoekm, TOUHEE OKOHuamenvHoe onucanue oobekTa. bonee ko-

POTKO, IMIPOEKTUPOBAHUE — IPOLIECC, 3AKIIOYAIOIINICS B MOJIYYEHUH U MPEoOpa3oBaHUU MCXOJHOIO



onucaHusi 00bEKTa B OKOHYATEIBHOE OMMCAHWE HAa OCHOBE BBIMOJHEHHS KOMILIEKCa padoT
UCCIIEIOBATEIBCKOT0, PACYETHOTO M KOHCTPYKTOPCKOT'O XapakTepa.

[TpeoOpa3oBaHue MCXOTHOTO OIMKMCAHUS B OKOHYATEIbHOE TMOPOXKIACT P MPOMEKYTOUHBIX
OIUCAHWM, TOIBOIAIIMX UTOTH PEIICHUS HEKOTOPBIX 3a/1a4 M MCIIOJIb3YEMbIX I OOCYXICHUS U TPH-
HATHSI IPOSKTHBIX PEIICHHUH /IS OKOHYAHUS WIIA TIPOIOJDKCHHS TPOCKTUPOBAHHUS.

[TpoekTrpoBaHUE, P KOTOPOM BCE MPOCKTHBIC PEIICHHS MM UX YacTh MOJIy4aroT MyTeM B3a-
UMOJICHCTBUS uesioBeka 1 DBM, Ha3bIBAIOT asmomMamuzuposaniviM, B OTIHMYUE OT pyuHozo (0e3 uc-
noab3oBanus DBM) unu asmomamuueckoeo (0e3 ydacTusi 4ejaoBeKa Ha MPOMEXKYTOYHBIX dTarax).
Cucrema, peanu3yromias aBTOMaTU3UPOBAHHOE MPOSKTHPOBAHKE, MPEICTABISET CO00M cucmemy as-
MoMamu3upo8anno2o npoekmuposanus (B anriaosspranom Hanucanuu CAD System — Computer Aided
Design System).

ABTOMAaTHYECKOE MPOCKTHPOBAHUE BO3MOXKHO JIMINb B OTICIBHBIX YaCTHBIX CIy4asx JJis
CPaBHHUTEILHO HECIOKHBIX 00BEKTOB. [IpeBaIupyrONIiM B HACTOSIIEE BPEMs SIBISCTCS aBTOMATH3H-
POBaHHOE IPOCKTHPOBAHHUE.

[TpoekTHpOBaHUE CIOXKHBIX OOBEKTOB OCHOBAHO Ha NMPUMEHECHUH WACH W MPUHIMIIOB, HU3J10-
JKCHHBIX B psiJiec TEOpui M moaxoaoB. Hambosiee 0OIIMM MOAXOMOM SIBISCTCS CHCTEMHBIA MOIXOJI,

UAESIMU KOTOPOT'O IPOHU3aHbI PAa3JIM4YHbIE METOAUKHU POEKTUPOBAHUS CIOKHBIX CUCTEM.
1.2.2. [IpyHIMIIBI CHCTEMHOIO MOAX0/Aa

OcCHOBHEBIE HUACH W IIPUHOUIIBI IIPOCKTHPOBAHUA CJIOXHBIX CHCTEM BBIPAKCHBI B CUCTCMHOM
noaxozac. HJ'ISI ClicouajmucTa B 00J1aCTH CUCTEMOTEXHUKU OHH SBJISIOTCS O4YCBUIHBIMH U €CCTCCTBCHHBI-
MH, OJHAKO HX CO6J'IIOI[€HI/IG " peajin3danus 3a4aCTyr0 COIPSAKCEHBI C OIIPEACICHHBIMU TPYAHOCTIAMU,
06YCJ'IOBJ'II/IB8.6MI>IMI/I 0COOEHHOCTAMU IIPOCKTUPOBAHUS. Kak u OOJBIIMHCTBO B3POCJIbIX 06pa30-
BaHHBIX J'IIO,[[CfI, IMPaBUJIBHO HCIIOJIB3YIOIIHX pO,HHOfI SI3BIK 0€3 IMPUBJICYCHUA TIpaBUJI T'PAMMATUKU,
HHXKCHCPBI MPUMCHAIOT CHCTEMHBIN IMOAX0M 0e3 06paH_[eHI/I$I K IOCOOHUSM II0 CUCTCMHOMY aHaJIN3y.
OI[HaKO HHTYHTHBHBIﬁ noaxon 0e3 MNPUMCHCHUSA IMPAaBUJI CUCTCMHOI'O daHAJIM3a MOXKET OKa3aTbCs HE-
AOCTATOYHBIM JUIS PCIICHUA BCE Ooiee YCIOXKHAKMUXCA 3a1a1 I/IH)KeHepHOI\/‘I JACATCIIBHOCTH.

OcHoBHOM 061_1_[1/1171 ONPpUHOUIT CUCTCMHOT'O IMOAXO0Aa 3aKIIH0OYACTCA B paACCMOTPCHUUN yacTel sB-

JICHUS WK CJIOKHOM CHUCTEMBI C YUeTOM UX B3auMojeicTBus. CucmemHulii n0OX00 8Kuouaem 6 ceosi:
® BblLsGNICHUEe CIMPYKMYPbL CUCTEMDL,
® munuayuro cessell,
e onpeoenenue ampuoymoa,
® aHANU3 GUAHUS GHEWHEN CPeObl.

CuctemMHBI MOJAXOJ PAacCMATPUBAIOT KaK HANpPaBJICHHE HAYYHOIO MO3HAHUSA U COLIMAIIbHOU
nonautuku. OH siBisgeTcst 0a30if 11 o6oOaromeit TCHUIIHbL « Teopus cucmem» (Ipyroe UCHOIb3Y-
emoe HazBaHue — « Cucmemmwiti ananuszy). Teopusa cucmem — OUCYUNIUHA, 8 KOMOPOU KOHKPEMUIUPY-
IOMCAL NOJLONCEHUS CUCIEMHO20 NOOX00d; OHA NOCEAUJeHA UCCIe008AHUIO U NPOEKMUPOBAHUIO CLOJC-
HbIX IKOHOMUYECKUX, COYUANbHBIX, MEXHUYeCKUX CUCeEM, dauje 6ce20 Ciab0oCmpyKmypuposanHbiXx.
XapakTepHbIMU MPUMEPAMH TAaKHX CUCTEM SIBIISIIOTCS MPOU3BOJICTBEHHBIE cUCTEMBI. [Ipu mpoekTupo-
BAHMM CUCTEM LIENM JIOCTUTAIOTCS B MHOTOLIATOBBIX IMpolieccax MPUHATHUS pelieHnid. MeToapl mpuHsi-
THS PELIEHUN YacTO BBIACIAIOT B CAMOCTOATENbHYIO JIUCLUUIUIMHY, Ha3blBaeMYIO «Teopus npunamus

peuieHuLy.



B TexHuke OUCHMIUIMHY, aHAJIOTMYHYIO TEOPHM CHUCTEM, B KOTOPOW HCCIEAYHOTCS
CIIO)KHBIE TEXHUYECKHE CHUCTEMBI, UX MPOEKTUPOBAHME, Yallle HA3bIBAIOT cucmemomexuuxou. Ilpeo-
MeMOM CUCTEeMOMEXHUKU AGNAIOMCH, 80-NEPBbIX, OP2AHU3AYUSL NPOYeCcca CO30AHUS, UCNONb308ANHUS U
PAa36UMUs MEeXHUYECKUX CUCEM, 60-6MOPbIX, MEMOObl, NPUHYUNBL UX NPOEKMUPOBAHUS U UCCIe0084-
Hus. B cucTeMOoTeXHHMKe BaXXHO YMETh COPMYIUPOBATH IEJIM CHCTEMBl M OPraHW30BaTh €€ PacCMOT-
peHHE C TO3MIUK MOCTaBJIEHHBIX Lejeid. Torna MoOXHO OTOPOCHTDH JHMIIHUE M MajO3HAaYMMbIe YacTH
IIPYU IPOEKTUPOBAHUU U MOJEIMPOBAHNUH, IEPEUTHU K IOCTAHOBKE ONTUMM3ALIMOHHBIX 33/1a4.

CucrtemMbl aBTOMaTU3UPOBAHHOTO MPOCKTUPOBAHUS M YIPABICHUS OTHOCATCS K YHCIY HanOo-
JIE€ CIOXHBIX COBPEMEHHBIX UCKYCCTBEHHBIX CUCTEM. VX pOeKTUpOBaHUE U CONPOBOXAECHUE HEBO3-
MOKHBI 0€3 CHCTeMHOro mnoaxoja. [103ToMy uen U NoJ0KEHUsI CHCTEMOTEXHUKH BXOAAT COCTAaBHOMN
4acTbl0 B JIMCUUIUIMHBI, IOCBSLICHHbIE M3YyYEHHIO COBPEMEHHBIX AaBTOMAaTHU3WPOBAHHBIX CUCTEM U
TEXHOJIOTUI UX IPUMEHEHHUS.

WuTepnperanysi 1 KOHKpPETH3alUsl CHUCTEMHOIO MOJXOAAa MMEIOT MECTO B Psii€ M3BECTHBIX
MIOJIXOJIOB C JIPYTMMH Ha3BaHUSIMHU, KOTOPBIE TAK)KE€ MOYKHO paccMaTpUBaTh KaK KOMIIOHEHTHI CHCTe-
MOTEXHUKH. TaKOBBI CTPYKTYPHBIN, OJOYHO-HEpapXHUECKHII, 00BEKTHO-OPHEHTUPOBAHHBIH ITOIXOIBI.

[lpu cmpykmypHom nooxode, Kak pasHOBUAHOCTH CHCTEMHOTO, TpeOyeTcsi CHHTE3UpOBATh Ba-
PHAHTBHI CUCTEMBI U3 KOMIIOHEHTOB (OJIOKOB) M OLIEHWBATh BAPUAHTHI NPH UX YAaCTUYHOM Iepedope ¢
[IpeIBAPUTENIbHBIM IPOTHO3UPOBAHUEM XaPAKTEPUCTHUK KOMIIOHEHTOB.

brouno-uepapxuueckuti no0xo0 K NPOEKTUPOBAHUIO MCIOIb3YET HJIEU JIEKOMIIO3ULIUU CIIOXK-
HBIX ONMUCAHUN OOBEKTOB M COOTBETCTBEHHO CPEJICTB MX CO3JaHMS HA MEPAPXUYECKHUE YPOBHHU U ac-
MIEKThI, BBOJAUT MOHITHE CTUJIS IPOEKTUPOBAHUS (BOCXOASIEE U HUCXOJSAIIEE), YCTAHABIMBAET CBS3b
MEXJ1y IapaMeTpaMu COCEHUX UePapXUUECKUX YPOBHEM.

Psin Ba)KHBIX CTPYKTYpHBIX HPUHLIMIIOB, MUCHOJIb3YEMBIX NMPHU pa3paboTKe WHPOPMAIMOHHBIX
CHUCTEM U, TMpexnae Bcero ux nporpammHoro obecnedenust (I10), BblpaxkeH B obOvekmHO-
opuenmuposanHom nooxoode x npoektupobanuto (OOII). Takoit moaxox UMeEeT CleayIoue TpeumMy-
IIECTBA B PEIICHUH IIPOOJIEM YIIpaBIIEHUs CIOKHOCTBIO U uHTerpanuu [10:

1) BHOCHT B MOJCIH TMPHIOKEHUI OOJBINYI0 CTPYKTYPHYIO OIPEACICHHOCTh, PaCHpeesss
JaHHBIE U MPOLIETyphl MEXAY Ki1accaMu O0BEKTOB;

2) cokparaet 00beM crienuduKanuii 6aroaapst BBEJACHUIO B ONTUCAHUS HEPAPXUU O0HEKTOB M
OTHOIICHU HACJIeJOBaHMsI MEXKIY CBOWCTBaMU O0OBEKTOB pa3HbIX YPOBHEH HepapXuu;

3) yMeHbIIIaeT BEpOSATHOCTh MCKAKCHUS TAHHBIX BCIICJCTBHE OMIMOOYHBIX JCUCTBHN 3a CUET
OTpaHMYEHUS JOCTYIA K ONpPEIEICHHBIM KaTeropusiM JTaHHBIX B 00bekTax. Onucanue B KaKJIOM Kiac-
ce 0OBEKTOB JIOMYCTUMBIX OOpallleHu K HUM U MPUHATHIX (OpMaTOB COOOIIEHHI 00eryaer coriaaco-
BaHue u uHterpanuto I10.

s Bcex MOAXONIOB K MPOEKTUPOBAHUIO CIIOKHBIX CHUCTEM XapaKTEPHBI TaKkKe CIEAYIOLINe
0COOEHHOCTH:

1. Cmpyxmypu3sayus npoliecca IpoOeKTUPOBAHUS, BbIpaykaeMas JeKOMITO3UIINEeH MPOEKTHBIX 3a-

J1a4 U JOKYMEHTAIINH, BbIJCJIEHUEM CTa/IUi, ATAlOB, MPOEKTHBIX MPOLELYp. ITa CTPYKTYpU3aLHs sIB-
JSIETCSI CYIIHOCTHIO OJIOYHO-HEPApXHUUECKOro MOIX0Ja K IPOEKTUPOBAHUIO.
2. Umepayuonmwlii XapakTep MPOSKTUPOBAHHMS.

3. Tunusayusa  ynuguxayus TPOSKTHBIX PEIICHUN U CPEACTB MPOCKTHPOBAHHUSL.



B Teopun cuctem M CUCTEMOTEXHUKE BBEJCH PS/I MEPMUHOE, CPEU HUX K 6a306bim
HYKHO OTHECTH CIIYIOIIUE TOHITHS.

Cucmema — MHOXKECTBO 3JIEMEHTOB, HAXOJIAIMXCS B OTHOIIECHUSX U CBSI3AX MEXIy COOOH.

Onemenm — Takas 4aCTh CHCTEMBI, MPEICTABICHUE O KOTOPOH HeElenecoo0pa3Ho MOIBEpraTh
JanbHEHIIeMy YWICHEHHUIO PU MPOSKTUPOBAHUH.

Cnoorcnas cucmema — CUCTEMa, XapakTepuzyeMasi OOJIBIINM YHCIIOM 3JIEMEHTOB U, 4YTO Haubo-
Jee BaXHO, OOJBIIMM YHCIIOM B3aUMOCBsI3EH 371eMEeHTOB. CIIOKHOCTh CHCTEMBI ONPEACISIETCS TaKKe
BUJIOM B3alMOCBS3€Il 3JIEMEHTOB, CBOMCTBAMH YEIEHANPAGIEHHOCMU, YELOCIMHOCMY, YIeHUMOCMU,
uepapxuurnocmu, Mmuocoacnekmuocmy. OUEBUIHO, YTO COBPEMEHHBIC aBTOMATHU3UPOBAHHBIC WH-
(opMalMOHHBIE CUCTEMBI M, B YaCTHOCTH, CUCTEMbI aBTOMAaTH3MPOBAHHOIO MPOEKTUPOBAHMUS, SIBIIS-
IOTCSI CJIOKHBIMH B CHITY HAIMYHSI Y HUX NIEPEUHCICHHBIX CBOMCTB U IPU3HAKOB.

Iloocucmema — 4acTb CUCTEMBI (TIOJAMHOKECTBO SJIEMEHTOB M MX B3aUMOCBS3EH), KOTOpas
HMMEET CBOMCTBA CUCTEMBI.

Iloocucmema — cuctema, 1Mo OTHOLICHHIO K KOTOPOW paccMaTpuBaeMasl CHCTEMa SIBIISIETCS
HOJCUCTEMOM.

Cmpykmypa — 0TOOpaXeHHe COBOKYITHOCTH 3JIEMEHTOB CUCTEMBI U X B3aUMOCBSI3CH; MOHATHE
CTPYKTYPBI OTJIMYAETCSI OT MOHITHS CAMOM CHCTEMBI TaKXKe TeM, YTO MPU OMMCAHUU CTPYKTYPHI MPH-
HUMAIOT BO BHUMAaHHUE JIUIIb THIIBI DJIEMEHTOB M CBA3EH 0€3 KOHKPETH3allui 3HAUYCHUH MX TapameT-
pOB.

Ilapamemp — Benu4YrHA, BRIPAXKAIONIAsl CBOMCTBO MM CHCTEMBI, HITU €€ YacTH, HITU BIHSIONICH
Ha cuctemy cpeapl. OOBIYHO B MOJENSX CUCTEM B Ka4eCTBE MapaMeTPOB PACCMATPUBAIOT BEITUYMHBI,
HE W3MEHSIOMIMECS B TPOIECCe HCCIENOBaHMS CHCTEMBI. [lapaMeTphl MOApa3nensioT Ha GHeuHue,
BHYmMpeHHUe U 8bIXOOHble, BBIPAKAIOIINE CBOWCTBA AIIEMEHTOB CHCTEMBI, CAMOW CHCTEMBbI, BHEIIHEH
Cpebl COOTBETCTBEHHO. BEKTOPHI BHYTPEHHHX, BBIXOJHBIX M BHEIIHHUX MApaMETPOB Jaiiee 0003Haue-
HBI X=(X1, X2, ..., Xn), Y=(Y1, Y2, .-, Ym), Q=(01, 2, ..., Jk) COOTBETCTBEHHO.

Daszo6as nepemeHHas — BENTMYNHA, XapaKTEPUIYIOMIas SHEPTeTUIECKOE TN MHPOPMALIMOHHOE
HAITOJTHEHHUE DJIEMEHTA WM MOJICUCTEMBI.

Cocmosnue — COBOKYITHOCTh 3Hau€HHH (ha30BBIX MEPEMEHHBIX, 3aUKCUPOBAHHBIX B OJHOMN
BpPEMEHHOH TOYKe Iporecca (yHKIIMOHUPOBAHUSI.

llosedenue (Ounamuka) cucmemsbl — U3MEHEHUE COCTOSIHUSL CUCTEMBI B Ipoliecce (PyHKIMOHU-
poBaHwusI.

Cucmema 6e3 nocnedeiicmsus — ee IoBeJieHue npu t>tp onpexnensercs 3alaHueM COCTOSHUS B
MOMEHT tp U BekTopoM BHemiHux Bo3zzaeictBuii Q(f). B cucremax ¢ mocieneicTBreM, KpOMe TOTO,
HY)KHO 3HATh MPEIBICTOPHIO MIOBEICHUS, T. €. COCTOSIHUSI CHCTEMBI B MOMEHTEI, TIPE/IIIECTBYIOMIHE to.

Bexmop nepemennvix V, xapaxmepusyrowux cocmosanue (BEKTOp MEPEMEHHBIX COCTOSIHUS), —
HEM30BITOYHOE MHOXKECTBO (Da30BBIX TIEPEMEHHBIX, 33/IaHUE 3HAUCHUH KOTOPHIX B HEKOTOPHI MOMEHT
BPEMEHU ITOJIHOCTHIO OTIPEJeNIeT MOBEACHNE CUCTEMBI B JallbHEeHIeM (B aBTOHOMHBIX CHCTeMax 0e3
MOCJICICHCTBHS ).

IIpocmpancmeo cocmosiHull — MHOXECTBO BO3MOKHBIX 3HAYCHHI BEKTOpa MEPEMEHHBIX CO-
CTOSTHUSL.

Daszoseas mpaekmopusi — TIpecTaBieHre mporiecca (3aBucumoctu V(1)) B BHae mocienoBa-
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TEIBHOCTU TOUYEK B IPOCTPAHCTBE COCTOSTHUI.

K xapaxmepucmuxam cnoscnvix cucmem, Kak CKa3aHO BBIIIE, YACTO OTHOCST CJIEAYIOLIUE
MIOHSATHSL.

Lenenanpasnennocms — CBOMCTBO MCKYCCTBEHHOM CHCTEMBI, BBIPAXKAIOLIEE HA3HAYCHUE CH-
CTeMBL. JTO CBOMCTBO HEOOXOAUMO IS OLIEHKH 3((HEKTUBHOCTH BapUAHTOB CHCTEMBI.

Lenocmnocmb — CBOWCTBO CUCTEMBI, XapaKTEpPU3YIOIIEe B3aUMOCBSA3aHHOCTb 2JIEMEHTOB U
HAJIMYHME 3aBHCHMOCTH BBIXOJHBIX MapaMETPOB OT MapaMeTPOB 3JIEMEHTOB, MPU 3TOM OOJIBIIMHCTBO
BBIXO/HBIX [1apPaMETPOB HE SABJISETCS IPOCTHIM IOBTOPEHUEM HUJIM CYMMOM ITapaMeTPOB 3JIEMEHTOB.

Hepapxuynocmb — CBOICTBO CIIOKHOW CHCTEMBI, BBIPAXKaroIee BO3MOXKHOCTh U LIeIeco00pas-
HOCTb €€ HEePAPXMUECKOIr0 ONMCAHUS, T. €. IPEICTABICHUS B BUJE HECKOJIIBKUX YPOBHEH, MEXKIY KOM-
[IOHEHTaMU KOTOPBIX UMEIOTCSI OTHOIIECHHUS LIE€J10€-4aCTh.

CocTaBHBIMU 4aCTSIMH CUCTEMOTEXHUKH SIBJISIIOTCS CJIEAYIOLUE OCHOBHBIE PA3/I€ibl:

e Hepapxuyeckasi CTPYKTypa CUCTEM, OpraHU3alisl UX IPOEKTHPOBAHMUS;

® aHaJIU3 U MOJEIUPOBAHUE CUCTEM;

® CHUHTE3 U ONTHUMM3ALUS CUCTEM.

MonenupoBaHue UMEET JBE YETKO Pa3InUMMbIE 3aJaUHu:

1) co3maHue MOJENCH CIIOKHBIX CHCTEM (B aHIIOS3BIYHOM Hanucanuu — modeling);

2) aHaJIM3 CBOWMCTB CHCTEM Ha OCHOBE MCCIICAOBaHMs UX Moeiei (Simulation).

CuHTe3 TaKKe NOApa3AeIsoT Ha JBE 3a1a4U:

1) cuHTE3 CTPYKTYpPBI IPOCKTUPYEMBIX CUCTEM (CHPYKMYPHbLIL CUHMES),

2) BBIOOp YHUCICHHBIX 3HAYCHH MapaMeTPOB JJIIEMCHTOB CHUCTEM (HAPAMEMPUHEeCKUll CUH-
me3).

OTH 3aja4y OTHOCATCS K 00JaCTH MPUHATHS MPOEKTHBIX PELICHUH.

MopnenupoBaHue U ONTUMHU3ALNIO KEJIATEIbHO BBITOJIHATH C YYETOM CTaTHCTUYECKOM MpHUpo-
Jbl CUCTEM. JleTEepMHUHUPOBAHHOCTD — JIMIIb YAaCTHBIN ciiydai. [Ipy MpoekTHpoBaHNN XapaKTEepHBI He-
XBaTKa JOCTOBEPHBIX UCXOAHBIX JJAHHBIX, HEOIIPEIEICHHOCTh YCIOBUN MPUHATHUS pelIeHuil. YueT cra-
TUCTUYECKOIO XapaKTepa JaHHBIX MPH MOJEIMPOBAHUU B 3HAUUTEIBHOM MEpEe OCHOBAaH Ha METOJIE
CTaTUCTUYECKUX HcTbITaHui (MeTone Monte-Kapio), a npuHsTHE penieHnii — Ha CIOJIb30BaHNU He-
YETKUX MHOXKECTB, IKCIIEPTHBIX CUCTEM, IBOJIIOIIMOHHBIX BHIUMCICHUH.

IIpumepsbl. 1. Cucrema — KOMIBIOTED ABISETCS CIOKHON CHCTEMON B CHITy HAIMYMs Y Hee GOJBIIOTO 4Kcia
3JIEMEHTOB, Pa3HOOOPA3HBIX CBA3EH MEXIY 3JEMEHTaMH M MOACHCTEMaMH, CBOWCTB LIEJICHANPABICHHOCTH, IIEJIOCTHOCTH,
nepapxudHocTH. K mojcucremaM OTHOCATCS mpolieccop (IPOLECCOphl), ONepaTHBHAsA MaMsTh, KIII-TIAMSTh, IIHHBI (CH-
CTeMHasl, TIPOLIECCOPHAsT), YCTPOHCTBA BBOAA-BBIBOJA. B KauecTBe HAACHCTEMBI MOTYT BBICTYIIAaTh BBIYMCINTEIbHAS CETb,
aBTOMATU3MPOBAHHAS M (MJIM) OpraHU3alMOHHAsl CHCTEMA, K KOTOPHIM IIPUHAIEKHUT KOMIIbIOTEp. BHyTpeHHNE mapameTpbl
— BpeMeHa BBIIIOJIHEHUS apu(METHUECKHUX OTepalvii, YTeHUS (3aIMCH) B HAKOMHUTEISX, NMPOIYCKHAsl CIIOCOOHOCTh HIMH U
Jip. BeIxomHbIE MapamMeTphl — MPOU3BOAUTENEHOCTh KOMITBIOTEPA, EMKOCTh ONEPATUBHOW M BHEUIHEH NaMsTH, ceOecTou-
MOCTb, BpeMsl HapaOOTKH Ha OTKa3 W Ap. BHemIHne mapaMeTpsl — HanpsDKEHUE MTUTAHKUS CETH U €ro CTaOWIBHOCTB, TEMIIe-
partypa u 1p.

2. Jlns nBurarens BHyTPEHHErO CrOpaHMs IOJICHCTEMAMHM SIBIISTIOTCS KOJIGHYATHIM BaJl, MEXaHU3M ra3opacmpese-
JICHWsI, IOPIIHEBAst TPyYIIIa, CHCTEMa CMa3Ku M OXJIAXIEeHUs. BHyTpeHHIe napamMeTphl — YNUCIIO HIIHHAPOB, 00beM KaMephl
cropanus u Ap. BeixonHbele mapamerpsl — MomHOCTb aBurarens, KI1JI, pacxon TornmBa u np. BHenHne napameTps! — xa-
PaKTEepUCTHKH TOILUIMBA, TEMIIEPATYpa BO3/IyXa, Harpy3Ka Ha BBIXOIHOM Baly.

1.3. Cmpykmypa npouyecca npoekmupoeaHusi

Hpe>1<21e 4Y€M Ha4aTb PaCCMOTPCHHUEC PA3JIMYHBIX ACIICKTOB aBTOMATHU3allMU ITPOCKTUPOBAHUS,
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1esecoo0pasHo MPOAHANIM3UPOBATE MPOLIECC MPOSKTHUPOBAHUS KaK TakoBOHW. TexHosorus

INPOCKTHUPOBAHUS JFOOOTO M3IENUS XapaKTepU3yeTcsl KaK WTepaTHBHAs MPOLEAYpa, UMEIoIas IMIecTh
YETKO pa3IMYUMbIX JTAroB, WK (as:

1. BeisiBiieHre moTpeOHOCTEH.

2. IlocTaHoBKa 3a1a4H.

3. CuHTE3 MPOEKTHOTO PEILICHHS.

4. AHaiv3 ¥ ONTUMU3ALIUS.

5. Onenka.

6. [IpencraBieHue pe3yabTaToB.

BrisBiienne norpeGHOCTEH mpearnonaraeT yCTaHOBIEHUE KeM-IH00 caMoro (akTa CyIIecTBO-
BaHUS MPOOJIEMBI, B COOTBETCTBUU C KOTOPOH JOJDKHO OBITh MPEANPHHATO TO HIU UHOE KOPPEKTUPY-
foriee Bo3zaericTBue. Takoil npo6iieMold MOTIIO ObI OBITH BBISIBIIEHHE HEKOTOPOTO Je(eKTa B KOHCTPYK-
IIUH SKCILTyaTHPYEMON MAIIMHBI HHKEHEPOM WIIA ONPEACIICHHE areHTOM I10 COBITY BO3MOKHOCTH BBI-
IyCKa Ha PBIHOK HOBOTO m3aenus. [loctaHOBKa 3a1aum BKIIIOYAET B ceOs AETATBHOE ONMMCAHUE U3JIe-
TUsl, TIOJIJIEKAIIETO MPOSKTUPOBAHUIO. DTO OMHMCAHHUE JIOJDKHO COAEpKaTh MH(popMaiuio o dpuznde-
CKMX M (YHKIMOHAJIBHBIX XapaKTEPUCTHUKAX OO0BEKTa MPOEKTUPOBAHMS, €TO0 CTOMMOCTH, KaueCTBE H
pabounx napamerpax.

Dranbl CHHTE3a U aHAJIN3a TECHO CBSI3aHBI IPYT C APYrOM U MHOTOKPATHO ITOBTOPSIFOTCS B MPO-
1ecce MpoeKTUpOoBaHus. MITepaTHBHBIN XapakTep STHUX 3TANoOB MPOSBISIETCS B TOM, YTO BHAaYaJe Mpo-
EKTHUPOBIIUK OMPEICISET KOHIENTYAIbHYI0 OCHOBY KOHKPETHOTO KOMITIOHEHTA HJTH y3JIa CO3/1aBacMOii
CHCTEMBI, 3aT€M 3Ta KOHLEMIIHS MOJIBEPracTCsl aHaIN3Yy, YCOBEPIICHCTBOBAHUIO 110 pe3ybTaTaM aHa-
J¥3a ¥ MMOBTOPHOMY BOIUIOIIEHHUIO B MIPOEKTHOE PEHICHHE. DTOT IUKIJI MOBTOPSETCS 0 TEX MOp, MOKa
He OyJeT MoJydeHO pelIeHHe, ONTHMAaJbHOE B YCIOBHSIX MPOEKTHBIX OTPAHWYCHHN, YYUTHIBAEMBIX
pa3paborynkoM. CrpoeKTHPOBaHHBIE KOMIOHEHTHI M TIOJCHCTEMBI CHHTE3UPYIOTCS 3aTeM B paMKax

OKOHYATCJIbHOT'O MMPOCKTHOT'O PCUHICHUSA I10 BCEHM CHCTEME B IIEJIOM C HMCIIOJIb-

Bunetenne s | 3OBAHHMEM AHAJIOTHYHBIX MTEPATHBHBIX METO/IOB.

Dran OLIEHKH CBSI3aH C U3MEPEHUEM IPOEKTHBIX XapaKTePUCTUK KOHKPETHOTO

BapuaHTa U COINOCTAaBJICHUEM HX C Tp€6OBaHI/I$IMI/I, YCTAaHOBJICHHBIMU Ha 3Ta-

MocTaroska o
3apayn II€ ITIOCTAHOBKH 3aJa4HU. I[J'If[ MMPOBCACHUA TaKOU OLCHKHU 4aCTO ObIBaeT HEOO-

XOOAUMO U3IrOTOBUTH U UCIIBITATh OITBITHBINA 06p33€H-HpOTOTI/IH B OCJIAX ITOTY-

\
Cunres
NPOEKTHbIX
> peweHuin CTH HU 1p. 3aKirrounTeIsLHas (1)333 Impouecca NpOCKTUPOBAHUA - OTO IIPEACTaB-

YEeHMs pealbHbIX pabodyMX XapaKTepPUCTUK, MapaMEeTPOB KadecTBa, HAJAEKHO-

JICHUC PE3YJILTAaTOB, KOTOPOC MPECAINOjJara€t AOKYMCHTHUPOBAHUEC IMPOCKTa C
A

Ananmnz n
ONTAMUBAUAR

MOMOIIBIO YepTexe, cnenudukanuii MaTepuanoB, COOPOUYHBIX JINCTOB U T.II.

ECTCCTBGHHO, qTO AJIA IMOATIOTOBKH TaKOH AOKYMCHTaIlUA HGO6XOI{I/IMO UMETH

HaIJICKAIYIO 633}’ JaHHBIX. OCHOBHEBIE 3TaIlbl mnmponecca MpoOCKTUPOBAHUA

oToOpaxeHsl Ha puc. 1.2, e CTpPEeNKH CBHJIETSIBCTBYIOT 00 MTEPAaTHBHOM

QOueHka

XapakTepe Mpouesyp.

A

Mpeacrasnenne | PHC. 1.2. Tunosas cxema npouecca NpoeKTUPOBAHUS
pe3ynbratos
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TpaIULIMOHHO KOHCTPYKTOPCKHME YEPTEKH BBITOIHUIMCH HA YEPTEKHBIX JTOCKAX, A

MPOEKTHBIE PEIICHHs JOKYMEHTHPOBAIUCH B (JOPME AETANUPOBOUHBIX yepTekei. [IpoekT moboit me-
XaHUYECKOH KOHCTPYKIMH TpeOyeT pa3paboTKu uepTexeld 00beKTa B 11€JI0M, €r0 KOMIOHEHTOB U ¢00-
POYHBIX y3JIOB, a TAK)KE€ HHCTPYMEHTA U OCHACTKH, HEOOXOAUMBIX JIJIsl U3TOTOBJICHUs u3aenus. [Ipoekt
AJIEKTPUUYECKOTO YCTPOICTBA MPEIoaraeT MoAroTOBKY AJIEKTPHUECKUX CXEM, Creln(pUKaum 3JeK-
TPOHHBIX KOMIIOHEHTOB U T.I. AHAJIOrM4HAas JOKYMEHTAIMs, BHIIIOJIHAEMAsl B HEABTOMaTU3UPOBAHHBIX
cucTeMax BPYYHYIO, Hy)KHA U B JIpyruX cepax KOHCTPYKTOPCKOHM JEATEIbHOCTU: B CTPOUTEIILCTBE,
IpU TPOSKTHPOBAHUU CAMOJIETOB, MPH Pa3pabOTKE XUMHKO-TEXHOJIOTUYECKUX OOBEKTOB W T.I. B
KKJOW TaKOW MHKEHEPHOU AUCIUILTUHE TPATUITMOHHBIN TIOIX0]] COCTOSUT B PYYHOH pa3paboTKe TeX-
HUYECKOI'0 IPOEKTA U3JEIUs U MOCIECAYIOLEM aHAIN3€E ITPOCKTHBIX PELICHUN TEM WM MHBIM CIIOCO-
6om. Jlms mpoBeieHusT aHAIM3a MOTYT TpeOOBaThCS CIIOKHBIC HHKEHEPHBIE PacyeThl, INOO OH MOXKET
OCHOBBIBAaTbCsl HA KpaliHEe CyObEKTHUBHBIX CYXKJIEHUSAX 00 3CTETUYECKUX JOCTOMHCTBAX KOHCTPYKLHUU.
B pesynbraTe aHanmsza BBIABISAIOTCS KOHKPETHBIE YCOBEPIIEHCTBOBAHMS, KOTOPHIE MOXKHO BHECTH B
IIpOeKTUpYeMbIii 00beKT. Kak yxe orMedanoch BbILIE, BECh MPOLECC MPOEKTUPOBAHUS HOCUT UTEpa-
THBHBIM XapakTep, U HAa KaKIOW UTEPALMM IPOUCXOAWT YIYYIIEHHE NEPBOHAYAIBHBIX MPOEKTHBIX
pelieHnii, 0JHaKo HEyJO0OCTBO COCTOMT B TOM, YTO IPU OTCYTCTBUU aBTOMATU3aLUU KaXJbI LUKI
aHaJIM3a 3aHMMaeT OYeHb MHOTO BPEMEHH W JUIS 3aBEPIICHHS BCETO MPOEKTa HEOOXOAMM OOJBIION
00BEM Tpy03aTpar.

1.3.1. Uepapxuyeckasi CTPyKTypa NPOEKTHBIX crieupuKanuil ¥ nepapxuyeckre ypoBHH MPoO-
eKTHPOBAaHUS

[Ipu ucnonp3oBaHUU OJIO0YHO-UEPAPXUUECKOTO MOAX0/1a K MPOSKTUPOBAHUIO MPEACTABICHUS O
MIPOEKTUPYEMOM CHUCTEME PaCUJICHSIOT Ha uepapxuyeckue yposuu. Ha BepXHEM YpOBHE HCIIONB3YIOT
HauMEHee JIeTaTM3UPOBAaHHOE MPE/ICTaBIEHUE, OTPaKaloIlee TOIbKO caMmble OOIIMe YepThl U 0COOEH-
HOCTH TPOEKTHpYeMOll cuctembl. Ha cienyronmx ypoBHSAX CTeNeHb NOAPOOHOCTH OMMCAHUs BO3pac-
TaeT, MPHU ITOM pacCMaTPUBAIOT YK€ OT/ENbHbIE OJOKH CUCTEMBI, HO C YY€TOM BO3JIEHCTBHI Ha Kax-
IbIN U3 HUX ero coceneil. Takol moaxoa MO3BOMISIET Ha KaXKAOM HEPapXUUeCKOM YpPOBHE (OpMYIHUpPO-
BaTh 3aJa4d MPUEMIIEMON CIIOKHOCTH, NOJJAIOIIMECS PEIICHUIO C IOMOILBIO MMEIOIINUXCS CPEACTB
poeKTHUpoBaHUA. PazOreHne Ha ypOBHM JJOJDKHO OBITh TAKUM, YTOOBI IOKyMEHTalUs Ha OJI0K J11060r0
YPOBHs1 ObL1a 0003pUMa U BOCIIPMHUMAEMa OJTHUM YEJIOBEKOM.

JlpyrumMu ciioBamMH, OJOYHO-MEpapXMUYECKH MOJIXOA eCTh JEKOMITO3UIIMOHHBIA MOaXoa (ero
MO’KHO Ha3BaTh TaKXe JMAKONTUYECKHM), KOTOPbIII OCHOBAaH Ha pa30MEHUH CIOXHOM 3amgaun O60b-
II0M pa3MEpHOCTH Ha MOCJeNI0BAaTENbHO U (MJIM) MapajuiebHO pellaeMble TPYIIbI 3a/1a4 Majnoil pas-
MEPHOCTH, YTO CYIIECTBEHHO COKpAIlaeT TpeOOBaHMS K HCIIOJIb3YeMbIM BBIYMCIMTEIBHBIM pecypcam
WJIU BpEMSI PEILIeHUs 3a/1a4.

MOHO TOBOPUTH HE TOJBKO 00 HepapXMUECKUX YPOBHAX crenupuKaiuii, Ho 1 00 uepapxuue-
CKUX YPOBHAX NPOEKMUpO8aHus, TIOHUMasl MOJ KaXIbIM U3 HUX COBOKYITHOCThH CHelU(UKALUN HEKO-
TOPOT0 HEPAPXUUECKOI0 YPOBHS COBMECTHO C ITOCTAHOBKAMM 3aJa4, METOAAMHM IOJYyYEHHs] OITMCAHUN
U PELIEHUS BO3HUKAOIIUX ITPOEKTHBIX 3a/1a4.

Crucok nepapxuuecKux ypoBHEH B KaXKIOM MPUTIOKEHUU MOXKET ObITh CEIU(PUIHBIM, HO JUIS

OOJIBIIIMHCTBA HpI/IJIO)KeHI/Iﬁ XapaKTCPHO CICAYIOMICC HanOoJee KPYITHOC BBIJICJICHUC ypOBHCfIZ

® cucmeMHblll YPOBEHb, HA KOTOPOM pelIatoT Haubojee oOIue 3aJayu MPOEKTUPOBAHUS CH-
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CTEM, MAILIMH U IIPOLIECCOB; PE3YJILTATHI IIPOCKTUPOBAHMS NPEACTABIAIOT B BUJIE CTPYKTY]-

HBIX CXEM, T'eHEepaJbHBIX IJIAHOB, CXEM pa3MelleHHs] 000pYAOBaHUs, IUarpaMM IMOTOKOB JTaHHBIX U T.
IL.;

® MAKpOypo6eHb, Ha KOTOPOM NPOCKTHPYIOT OTAEIbHBIC YCTPOMCTBA, y3/Ibl MAIIMH U MPHOO-
POB; pe3yiabTaThl MPEACTABISAIOT B BHJE (DYHKIIMOHAIBHBIX, MPUHIUIHAIBHBIX U KHUHEMATHYECKUX
CXeM, COOpPOYHBIX UYEPTEKEHN U T. I1.;

® MUKPOYPOBeHb, Ha KOTOPOM MPOECKTUPYIOT OTIENbHBIC IE€TAIM U 3JIEMEHTHI MAallliH U MpUoo-
POB.

B ka)x10M NpUIIOKEHUHN YUCIIO BBIAEISAEMBIX YPOBHEH M MX HAUMEHOBAHUSA MOTYT ObITH pa3-
JIMYHBIMH.

B 3aBuCcMMOCTH OT IOC/IEIOBATEIBHOCTH PELICHUS 3a/1a4 UEPAPXUUYECKUX YPOBHEH Pa3InyaroT
HUCXOJIA1IIEE, BOCXOAAIIEE U CMELUIAHHOE TPOSKTUPOBAHUE (CTUIIM IPOCKTUPOBAHHUSA).

[TocnenoBaTenbHOCTh PELICHUS 33434 OT HMKHMX YPOBHEH K BEPXHHMM XapaKTEpU3YET 80CXO-
Osluyee TIPOEKTUPOBAHUE, OOpaTHasi MOCJIEAOBATEILHOCTh MPUBOAUT K HUCXoOsaujemy HPOEKTHPOBaA-
HUIO, B CMEWlaGHHOM CTWJIE MMEIOTCS DJIEMEHTBI KaK BOCXOISLIET0, TaK U HUCXOIALIETO IPOEKTH-
poBaHus. B GonbIIMHCTBE CiIydaeB JUIsl CIIOXKHBIX CUCTEM HPEANOYUTAIOT HUCXOIIEe TPOSKTUPOBa-
Hue. OTMeTuM, OJHAKO, YTO INpPU HAIMYUM 3apaHee CIPOCKTUPOBAHHBIX COCTABHBIX OJIOKOB
(YCTpOMCTB) MOYXHO TOBOPUTH O CMEIIAHHOM IIPOEKTUPOBAHUU.

HeonpeneneHHOCTh U HEYETKOCTh UCXOAHBIX JAHHBIX IPU HUCXOJAIIEM IPOSKTUPOBAHUH (TaK
KaK ellle He CIPOEKTUPOBAHbl KOMIIOHEHTHI) MJIM UCXOAHBIX TPEOOBAaHUM MPU BOCXOJIIEM MPOEKTH-
poBaHuM (mockonbky T3 UMeeTcs Ha BCIO CUCTEMY, a HE Ha €€ 4acTH) 00YyCJIOBIMBAIOT HEOOXOIUMOCTh
IIPOrHO3MPOBAHUS HEJOCTAIOIUX JAHHBIX C MTOCIEAYIOIUM UX YTOYHEHHEM, T.€. MOCIEI0BATEIBHOIO
HPUOMKEHHS] K OKOHYATEIbHOMY PEIICHHIO (umepayuoHHocns MPOSKTUPOBAHN).

Hapsiny ¢ nexommo3unued onucaHWil Ha HEpapXU4eCKHe YpOBHHM INPUMEHSIOT DPa3AciIeHUE
NPECTaBICHUN O IPOEKTHUPYEMBIX OOBEKTaX Ha aCHEKTHI.

Acnexm onucanus (cmpama) — ONMCAHUE CUCTEMBI WM €€ YaCTH C HEKOTOPOW OrOBOPEHHOM
TOYKU 3pEHUs, ompenenseMoid (QyHKIMOHAIbHBIMU, (PU3MYECKUMHM WM MHOTO THMAa OTHOLICHHUSMHU
MEXly CBOMCTBAaMH U 3JIEMEHTAMHU.

PaznuuatoT acnekTsl (GyHKUIMOHAIbHBIN, MH()OPMAIIMOHHBINA, CTPYKTYPHBIH U MOBEIEHUYECKUIH
(mporeccHsbli). @ynKyuonanrbHoe OMUCaHUE OTHOCAT K (PYHKIIUSAM CHCTEMbI M Yallle BCEro MPeJCTaB-
JSIFOT €r0 (PYHKIMOHATbHBIMHU CXEMaMH.

Hngpopmayuonnoe onvcanue BKIOYAeT B ce0s OCHOBHBIE IMOHATHUSA IpPEIMETHON 00JacTH
(CYLIHOCTH), CJIOBECHOE MOSCHEHHE WIIM YHCIIOBBIE 3HAUEHUS XapaKTePUCTUK (aTpHOYTOB) MCHOJB3Y-
€MBIX OOBEKTOB, a TAaKXKe ONMHUCAHUE CBSA3EH MEXIy ATHUMHU MOHATHIMHU M XapakTepuctukamu. MHpop-
MaIlMOHHBIE MOJIEJIM MOXHO IPEJICTaBIATh rpadudecku (rpadpl, AMarpaMMbl CyITHOCTh-OTHOIICHHUE),
B BHU/I€ TaOJIMII MIIH CIICKOB.

CmpykmypHoe ONMCaHUE OTHOCUTCSI K MOP(OJIOTHH CUCTEMBI, XapaKTEepU3yeT COCTaBHBIC Ya-
CTH CHUCTEMBI U UX MEXKCOCIUHEHHS] U MOXKET ObITh MPEJICTABICHO CTPYKTYPHBIMH CXEMaMH, a TaKKe
Pa3IMYHOTO po/ia KOHCTPYKTOPCKOM TOKyMEHTaLUEN.

Ilosedenueckoe omMcaHUE XapaKTEpU3yeT MPOLECCHl (PYHKIMOHUPOBAHHS (aJTOPUTMBI) CH-

CTCMbI U (I/IJ'II/I) TCXHOJIOTHYCCKUC NPOUCCChI CO3JaHNUA CUCTCMBI. HMHorma acnexkThbl ONMMCAaHUM CBS3bI-
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BAIOT C MO/ICUCTEMaMH, (PYHKIIMOHUPOBAHHE KOTOPHIX OCHOBAHO Ha Pa3IMYHbIX (PU3MYECKUX

IpoLeCcCax.

OTmMeTuMm, 4TO B OOIIEM Cllyyae BBIZCJICHHE aclIEeKTOB MOXKET OBITh HEOJHO3HAYHBIM. Tak, mo-
MHMO yKa3aHHOT'O II0JX0Jla OUEBH/IHA 11€JIECO00OPA3HOCTD BBIIEIECHHS TAKUX ACHEKTOB, KaK (YHKYUO-
HanvHoe (pa3paboTKa NPUHIMIIOB JEHCTBUS, CTPYKTYPHBIX, (YHKIIMOHAIBHBIX, MPUHLIUIHAIBHBIX
cXeM), KoHcmpykmopckue (onpeneneHne GopM U MPOCTPAHCTBEHHOI'O PACHOI0KEHHSI KOMIOHEHTOB
u3ienuil), areopummuyeckoe (pa3paboTKa arOPUTMOB U IIPOIPAMMHOTO 00ECIIEUEHUs) U MexXHOoN02U-
yeckoe (pa3pabOTKa TEXHOJIOTUYECKUX MIPOLIECCOB) MPOEKTUPOBaHUE cucTeM. [IpumepaMu acriekToB B
ciyyae CAIIP Moryr ciayXuTh Takke paccMaTpHUBAaEeMbIE Jlajee BHUJbI 00ECIIEUEHMs] aBTOMAaTU3UPO-

BaHHOT'O IIPOEKTHPOBAHUSI.
1.3.2. Ctagumu npoeKTHpPOBaHUs

Cmaouu pOEKTUPOBaHUS — HanOOJIee KPYIHbIC YacTH MPOSKTUPOBAHMS KaK MPoIecca, pa3Bu-
BaIOIIErocss BO BpeMeHU. B oO0mieM ciiydae BBIICISAIOT CTAIWH HAYYHO-HUCCIICAOBATEILCKUX PadoOT
(HUP), sckusHOro mpoekta Wi ONBITHO-KOHCTPYKTOpckux padoT (OKP), Texnuyeckoro, padbouero
MIPOEKTOB, UCIIBITAHUIN OMBITHBIX 00Pa3loB WK ONbITHBIX mapTuil. Ctaauro HWUP unorna HaseiBaroT
MPEINPOCKTHBIMU UCCIICIOBAHUSMHM WJIM CTaJIu€d TEXHUUYECKOTo mpeioxeHus. OueBUAHO, YTO O
Mepe Tepexojia OT CTaJAMU K CTaJIuU CTENCHb MOJPOOHOCTH M TIIATEIILHOCTh MPOPAOOTKH MPOEKTa
BO3PACTAIOT, U pabOYHid TIPOCKT YKE JIOJKCH OBITh BIIOJIHE JIOCTATOYHBIM JUIsl U3TOTOBJICHUS OIBITHBIX
WIH CEPUIHBIX 00pa3loB. BIM3KUM K ONpEIEICHUI0 CTa K, HO MEHEE YETKO OTOBOPEHHBIM MOHSTH-
€M, SIBJISICTCS TIOHSTHE dTara MPOCKTHPOBAHUSI.

Craguu (3Tanbl) NPOSKTUPOBAHUS MOAPA3IEISIOT HA COCTaBHBIC YACTH, HA3bIBAEMbBIEC NpPOEKm-
HulMu npoyedypamu. TIpuMepaMu MPOEKTHBIX MPOLEAYP MOTYT CIY)KUTh MOJATOTOBKA JCTATMPOBOY-
HBIX YepTekei, aHamu3 KUHEMaTUKH, MOJIEIHPOBAHHE MEPEXOJHOTO Mpollecca, ONTUMHU3ALNS Mapa-
METpPOB U JIpyrHe MPOEeKTHBIE 3a7a4u. B CBOIO ouepe/ib, MPOEKTHBIE MPOLIEYPHl MOKHO PACUICHUTH Ha
0osee MelKie KOMIOHEHTHI, HA3bIBAEMbIC NPOEKMHbIMU onepayusmy, HarpuMmep, Py aHaIu3e Mpoy-
HOCTH JIETaJId CETOYHBIMHU METO/IaMU ONEPALUSIMUA MOTYT OBITh TOCTPOCHUE CETKHU, BEIOOP MM pacueT
BHEITHUX BO3/ICHCTBHI, COOCTBEHHO MOJEIMPOBAaHUE TOJIeH HampspKEeHU u nedopMaiuii, mpeacTas-
JIeHUe pe3yIbTaTOB MOJEIMPOBAHUS B rpaduueckoil u TekcToBol dopmax. [IpoexTupoBanme cBOINUT-
Csl K BBITIOJTHEHHIO HEKOTOPBIX MOCIEI0BATEIFHOCTEN MPOSKTHBIX MPOIEYP — MAPUPYMO8 NPOeKmu-
POBAHUL

Wuoraa pa3paborky T3 Ha MPOEKTHPOBAHUE HA3BIBAIOT GHewHUM TIPOSKTUPOBAHUEM, a Peasu-

3aiuio T3 — eHympenHum NPOEKTUPOBAHUEM.
1.3.3. TunoBbie NPpOEKTHBIEC MPOLEYPbI

Coznath mpoeKkT o0bekTa (M3AeNnus WM Ipoliecca) O3HAyaeT BhIOpaTh CTPYKTYpy OOBEKTa,
OTIpeIeNTUTh 3HAaYEHMSI BCEX €ro MapaMeTpoB U MPEICTaBUTh Pe3yJIbTaThl B yCTaHOBIEHHOU (opme. Pe-
3yIbTaThl (MPOEKTHASI JOKYMEHTAIHS) MOTYT OBITh BBIPDA)KEHBI B BHJIE YEPTEKEU, CXEM, MOSICHUTEb-
HBIX 3aIUCOK, MPOTPaMM JIJIsl TPOTPAMMHO-YIIPABIIIEMOTO TEXHOJIOTHIECKOTO 000pyJIOBaHUS U JPY-
T'UX JIOKyMEHTOB Ha Oymare Wi Ha MalliHHBIX HOCUTENSAX HH()OpMAIUH.

Pazpabotka (wnm BBIOOp) CTPYKTYpHI 00BEKTa — MPOEKTHAs MPOIeAypa, Ha3bIBaeMasi CMpYK-

MYPHbIM CUHmMe30M, a pacdeT (WM BHIOOP) 3HAUEHUM MapaMeTpoB 3JIEMEHTOB X — Mpolenypa napa-
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Mempuuecko20 cunmesa.

3amaua CTPYKTYPHOTO CHHTE3a (POPMYIHPYETCsl B CUCTEMOTEXHUKE KaK 3a0aua npuHamus pe-
wenuii (3I1P). Ee cyTh 3akiitouaercs B ONPEACICHUH 11€J1, MHOXKECTBAa BO3MOXKHBIX PEIICHUHN U orpa-
HUYMBAIOIINX YCIOBUH.

Knaccugukaruio 311P ocymecTBisitor o psiay npusHakoB. [1o yuciy kpuTepueB pa3indaroT
3a/1a4M OJITHO- U MHOToKpuTepuaibHble. I1o crenenu HeonpenenenHoctu pasnundaroT [P nerepmunu-
poBanHble, 3[1P B ycrnoBusX prcka — MpH HAJTMYUU B POPMYIUPOBKE 3a/1a4M CIy4allHBIX apaMETPOB,
3[IP B ycioBUSIX HEONPEAEICHHOCTH, T.€. NMPH HETOJHON MM HEAOCTOBEPHOM MCXOaHOW MH(pOopMa-
LUU.

PeanbHble 3aaun IPOEKTUPOBAHMSI, KAaK MPABUIIO, SBJIAIOTCS MHOTOKpUTEpUaabHbIMU. OniHa
U3 OCHOBHBIX NPOOJIEM MOCTAaHOBKHM MHOTOKPUTEPUAIBHBIX 3a/1a4 — YCTAHOBJIEHUE IMPAaBHJI MPEIIO-
4YTeHUs BapuaHTOB. CriocoObl CBEAEHHMSI MHOTOKPUTEPUAIbHBIX 33]a4 K OJHOKPUTEPUAIbHBIM U I10-
CJEYIOIME IIYTH PEIICHNS N3Y4aloTCs B IUCHUILINHAX, TOCBAIIEHHBIX METOAAM ONTUMU3ALUU U Ma-
TEMAaTHYECKOMY IIPOIPaMMHUPOBAHHUIO.

Hammuawne ciyvaiiaeix dakropos ycnoxaser pemieane 3[1P. OcHOBHBIC MOAXOBI K PEIICHUIO
3IIP B ycnoBHAX pUCKa 3aKJIIOYAIOTCS WM B PELICHUM «UIsl HAUXYALIETO Cay4ash», WIH B y4eTe B Iie-
JeBOM (PyHKIIMM MaTEMATUYECKOT0 0XKHUAAHUS U JUCIIEPCUU BBIXOJIHBIX TapaMeTpoB. B nepBom ciydae
3a/1a4yy pelarT Kak JeTEPMUHUPOBAHHYIO IIPU 3aBBILIEHHBIX TPEOOBAHMIX K KAUECTBY PELIEHUS, YTO
ABJISIETCS TJIaBHBIM HENOCTAaTKOM IToaxoaa. Bo BTOpoM ciyyae TOCTOBEPHOCTh PE3YJIbTATOB PELICHUS
HAMHOTO BBIIIIE, HO BO3HUKAIOT TPYJHOCTH C OIEHKOH IeneBoi pynkuuu. [Ipumenenue merona MoH-
Te-Kapio B ciydyae anropuTMHYECKHX MOJEIEH CTAHOBUTCS €IMHCTBEHHOM aJbTEPHATUBOM W, CIEN0-
BaTEJbHO, JIJIS1 pELICHUs TPEOYIOTCS] 3HAUUTEIbHbIE BBIUNCIUTEIBHBIE PECYPCHI.

CymiectByroT aBe rpynmbsl 3[1P B ycnoBusix HeonpeneneHnoctr. OHa U3 HUX peraeTcs: mpu
HaJIU4MH IPOTUBOJACHCTBHS PAa3yMHOIO IIPOTUBHMKA. Takue 3a1auu U3y4aroTCs B meopuu uzp, 1is 3a-
Jla4 IPOEKTUPOBAHMS B TEXHUKE OHU HE XapakTepHbl. Bo BTOpOM rpymie npoTHBOAECHCTBHE JOCTHXKE-
HUIO LEJIM OKa3bIBAOT CWJIBI MPUPOABI. J[JI1 X pEIIeHHs MOJIE3HO MCIOJIb30BaTh TEOPHI0 U METOJIbI
HeYyemKux MHOJICECMS.

Hanpumep, mpu cuHTE3€ CTPYKTYpbl aBTOMAaTH3UPOBAHHOM CHCTEMBI IIOCTAHOBKA 3aJadd
JIOJKHA BKJIFOYAaTh B KAYECTBE MCXOIHBIX JIAHHBIX CIEAYIOIIHNE CBEICHHUS:

® MHOKECTBO BBIMOJHIEMBIX CUCTEMON (YHKIMH (IPYrUMH CIOBAMU, MHOXECTBO paboOT, Kax-
J1asi U3 KOTOPBIX MOXKET COCTOSITh U3 OJJHOW MK OoJiee ornepariuii); BOSMOXKHO, YTO B 3TOM MHOKECTBE
MMEETCs] YaCTUYHAs YIOPAJOUYEHHOCTh padoT, YTO MOXKET ObITh MPEICTABICHO B BUJI€ OPUEHTUPOBAH-
HOTO rpada, B KOTOPOM BEPUIMHBI COOTBETCTBYIOT pabOTaM, a IyTu — OTHOLICHUSM MOPSI/IKa;

® TUIIBI JOITYCTUMBIX JIJISl HCIIOJIb30BAHUS CEPBEPOB (MaIINH), BHITOIHSIOMUX QYHKIIUU CHUCTe-
MBI,

® MHOKECTBO BHEITHUX HCTOUYHUKOB U NOTpeduTesneit nupopmanmu;

® BO MHOTHX CIIy4asX 33J1aeTCs TAK)K€ HEKOTOpas MCXOJHAas CTPYKTypa CHCTEMBI B BHJIE B3au-
MOCBSI3aHHOM COBOKYITHOCTH CEPBEPOB OINPEAEIICHHBIX TUIIOB; 3Ta CTPYKTYpa MOXKET pacCMaTpUBATHCS
Kak 0000111eHHast U30bITOYHAS WM KaK BapUaHT MEePBOT0O NPUOIHKEHUS;

® PA3JIMYHOrO pojia OTPaHUYEHUS, B YACTHOCTH, OTPAHUYEHMS Ha 3aTpaThl MATEPUAIBHBIX pe-

CypCOB ¥ (WJIM) HA BpEMEHA BBITIOJHEHUS (PYHKITUN CUCTEMBI.
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3azaya 3aKJI0YAeTCsl B CUHTE3€ (WM KOPPEKLUU) CTPYKTYPBI, OIPEAEICHUN THUIIOB

cepBepoB (MPOrpaMMHO-ANIapaTHRIX CPEACTB), paclpeneneHny GyHKIUN M0 cepBepaM TakUM o0pa-
30M, YTOOBI IOCTUTAJICS SKCTPEMYM IIeTIeBON (DYHKIIMHU TPU BHIIOJHEHNUHN 33JaHHBIX OTPaHUYCHUI.

KoncrpyupoBanue, pazpaboTka TEXHOJIOTHUECKUX MPOILECCOB, 0hOpMIICHNE MPOESKTHOM AOKY-
MEHTAIMH1 — YaCTHBIE CIIy4au CTPYKTYPHOI'O CUHTE3A.

3ajauy nmapaMeTpHUuecKoro CUHTE3a Ha3bIBAIOT napamempuyeckol onmumusayuel (W11 ONTH-
MU3aLMEN), €CIIM €€ PEIA0T KaK 337a4y MaTEMaTHYECKOT0 IPOrpaMMHUpPOBaHUs

extr F(X), X e Dy,

rae F(X) — neneBast ¢pynkims; X — BEKTOp YIpaBlisieMbIX (Ha3bIBAGMbIX TAKXKE MPOCKTHBIMH WU Ba-
peupyembiMi) napametpos; Dy == {X | ¢(X) < 0, y(X) = 0} — nonyctumas obnacts; ¢(X) u y(X) —
(byHKINU-OTpaHUYCHHUSL.

Crnenyromas 1ocjie CUHTE3a TpyIa IPOEKTHBIX IpoLeAyp — npoueaypsl ananuza. Llens ana-
Ju3a — NoJdy4eHue nHPopMaluu O xapakrepe QyHKIIMOHUPOBAHUS U 3HAUYCHUSIX BBIXOAHBIX ITapameT-
poB Y IpH 3aJaHHBIX CTPYKType 00BEKTa, CBEJICHUSIX O BHEIIHMX MapaMeTpax Q m mapamerpax sie-
meHTOB X. Ecin 3aanbl pUKCHpOBaHHbIE 3HAYCHUS rapaMeTpoB X U Q, TO MMEET MECTO MpoLeaypa
00HOBAPUAHMHO20 AHANU3A, KOTOPAsl CBOJUTCS K PEIICHUIO YPaBHEHMM MaTeMaTU4eCKOW MOJEINH,
HanpuMep, Takou, kak Mojesb (1.1), u BeIYMCcIeHUI0 BEKTOPA BHIXOAHBIX MapameTpoB Y. Eciu 3a1ansbl
CTaTUCTUYECKUE CBEJICHUS O MapameTrpax X U HYXXHO IHOJYYUTb OLEHKU YMCIOBBIX XapaKTEPUCTHK
pacnpe/ielieHui BBIXOAHBIX IMapaMeTpoB (HampuMep, OLEHKH MaTeMaTHYECKUX OKUIAHUM U Aucrep-
CHil), TO 3TO mpouenaypa cmamucmuyecko2o ananuza. Ecim TpeOyeTcss paccuutaTh MaTpullbl abco-
JIOTHOM A M (WJIM) OTHOCUTENBHON B UyBCTBUTENBHOCTH, TO UMEET MECTO 3aJla4a aHAIU3A YYECMBU-
MenbHOCIU.

B nponenypax muozosapuanmuoco ananusa ONpenenseTcs] BIMSHHE BHEIIHUX MapaMeTpoB,
pa3bpoca 1 HeCTaOMIBHOCTHU MapaMeTPOB 3JIEMEHTE Ha BBIXOJIHbIE MapameTpsbl. [Iponenypsl cratuctu-
YEeCKOro aHajlu3a M aHAJIW3 YyBCTBUTEIBHOCTH — XapaKTepHbIE MPUMEPHI MIPOLIETyp MHOTOBAapUAHTHO-

0 a”HaJii3a.

1.4. Cucmembl aemomMamu3upoeaHHO20 NMPOeKMuUpPoeaHusi U Ux Mecmo cpedu opyaux
asmomMamu3upoeaHHbIX cucmem

1.4.1. He.]'ll/l H 3aJa4Y4 KOMIILIOTEPU3alun mmceﬂepﬂoﬁ JACATECJIBHOCTHU

TexHUUeCKue CUCTEMBI CO3/IAI0T JUIsl YOBIETBOPEHUS JIMYHBIX MM OOLIECTBEHHBIX MOTPEO-
HocTell. DTH MOTPEOHOCTH ONPEAEISAIOT e , I TOCTHKEHUS KOTOPBIX co3AaeTcs cucreMa. B kaue-
CTBE IieJiell OOBIYHO BBICTYNACT M3MEHEHHME TAKMX XapaKTePUCTHK, KaK TPYAOEMKOCThb, ceOecTou-
MOCTb, JIJIUTENBHOCTD LIUKJIA NIPOIIECCa, KaueCTBO M3enui u T.1. LleneBoe Ha3HAUEeHNE CHUCTEMBI pea-
JIM3yeTCsl OCPEACTBOM €€ TeXHHYECKUX (YHKLMH, KOTOpbIEe XapaKTepHU3yIOT CIOCOOHOCTh mpeoldpa-
30BBIBaTh BXOJ B BBIXOJ. Llenp M TEXHHMYECKOE CPEINCTBO €€ pealn3aluy HaXOAATCS B OTHOILIEHUHU
«UEIb—CPEACTBOY.

[Tpu cozmanuu M000# TEXHUYECKOH CUCTEMBI HEOOXOIUMO CTPEMHUTHCS K 3KOHOMUU TPYI0-
3aTpaT TpeX KaTeropuil: MpOIJIOro, WIA OBELIECTBIEHHOIO, TPYAA; HACTOALIETO, WIH KUBOTO, TPYAQ;
OyIymiero Tpy/a, CBI3aHHOTO C Pa3BUTHEM CUCTEMBI.

OCHOBHO LI€JIbIO CO3JJaHHSI CUCTEM KOMITBIOTEpU3aluu HHxeHepHoi nestenbHocTH (CKI/)

SABJIICTCA DKOHOMUSA TPpyda ITPOCKTUPOBIIUKOB, KOHCTPYKTOPOB, TCXHOJIOI'OB, HHKCHCPOB-MCHCI?KECPOB
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JUIS TIOBBIIICHUS 3(PEKTUBHOCTH TMpoliecca MPOCKTHUPOBAHUSA M IUIAHUPOBAHHUSA, A TaKXKe
YIIy4IlIEHUs] KaueCTBa Pe3yJIbTaTOB 3TOM 1€ATEIbHOCTH.

OnHaKo SKOHOMHS JKMBOTO TPYyZla MHKEHEPOB JIOJDKHA JOCTHraThcs HE J000H LEeHOH, a C
y4eTOM HEO0OXOAMMOCTH KOHOMHHU Tpy[a, BIOKEHHOTO B MPOrPaMMHBIE CPEICTBA €€ pa3padoT4nKa-
mu. Kpome Toro, kaxxaas cucreMa UMEET OIIPEIeIICHHbIN )KU3HEHHBIN [IUKJI BOSHUKHOBEHUS, PAa3BUTHUS
U CHATHS C 3KcIuTyaTanuu. [1oaToMy HE0OXOAMMO YUUTHIBATh TPYAO3aTPaThl M HA MOCIEAYIOIIEe 1M0-
CJIe CO3JaHMsI BHEIPEHUE U COBEPLIEHCTBOBAHNE CUCTEMBI.

IIpoBoas aHaJIOrHIO C MaTeEpUaIbHBIM POU3BOACTBOM, MOKHO CKa3aTh, YTO B 00JaCTH aBTO-
MaTH3alld WHXEHEPHOTO TPyAa MMEETCs] OCHOBHOE NMPOU3BOICTBO, CBSI3aHHOE C pa3pabOTKON KOH-
CTPYKTOPCKHX U TEXHOJIOIMYECKHMX ITPOEKTOB, a TAK)KE IIJIAHOB YIIPABJICHUS, U BCIIOMOTaTEJIbHOE MIPO-
U3BOJICTBO, CBSI3aHHOE C CO3JaHUEM H CONIPOBOXKICHHEM COOCTBEHHO MTPOrPAMMHBIX CPE/ICTB.

B 3T0i1 cBs3M 11U KOMIBIOTEPU3ALUN WHKEHEPHOH JeSITeIbHOCTH CIIEAYeT pa3OUTh Ha JIBE
IPYyMNIbl: OCHOBHBIE U BCIIOMOT'aTEJIbHBIE.

OcCHOBHbIE LIEJIM CBSI3aHBl C YJIYYLIEHHEM KaueCTBa, COKPALLEHUEM TPYIOEMKOCTHU MPOEKTHU-
POBaHUS W TUIAHUPOBAHHS, a TaKXKe MX CEOECTOMMOCTH, JUITMTEIBHOCTH IUKJIA «IIPOCKTHPOBAHHUE-
M3TOTOBJICHHEY, a TAKXKE 3aTpaT Ha HATYPHOE MOJCIIUPOBAHUE ITPOCKTUPYEMBIX 00BEKTOB (puc. 1.3).

TpynoeMkocTh U3MeEpsETCsl YUCThIM BPpEMEHEM (B U€JIOBEKO-4yacax), 3aTpaulBacMbIM Ha pa3-
paboOTKy U KOPPEKTHUPOBKY TEXHUYECKOW JOKYMEHTAIMH, 0e3 yueTa OKUAAHUN 110 OpraHU3al[MOHHO-
TEXHUUYECKUM IIPUUMHAM.

Kak cnenyer u3 puc. 1.3, 11t JOCTHKEHUS LEIM COKPALIEHUS TPYAOEMKOCTH HEOOXOIUMO
pacronaratb CpeICTBaMH aBTOMAaTH3aIMH OGOpPMIIEHUS TpagHuUecKOod M TEKCTOBOW JOKYMEHTAIIHH,

cpeacTBaMu HH()OPMAITMOHHOM MOIACPKKH U aBTOMATH3AIMH TPUHSATHUS PEIICHUIA.

B CPEICTBA

ABTOMATU3ALINA
COKPALLEHNE O®OPMIIEHMA OOKY—
& TPYNOEMKOCTH
MPOEKTVPOBAHMA

VH®OOPMALINOHHAR
NOOAEPKKA NMPUHS—
TNA PELLEHWR

COKPALUMHWE
= LWKIA "NPOEK—
TUPOBAHWE——
WN3rOTABNEHVE

ABTOMATU3ALIMA
ATNA
PELUEHWI

COBMELLEHHOE
( NAPANNENBHOE
MPOEKTVPOBAHVIE)

OCHOBHHIE
LENM

BUPTYANBHOE
BIOPO

COKPALLEHNE
& CEBECTONMOCTM

NPOEKTUPOBAHNA
YNYYWEHWE KA-
YECTBA MPOEKTW:
POBAHNA
YHUDUKALIMA NMPO—
EKTHbIX PELUEHWI
CTPATEMMYECKOE
MPOEKTUPOBAHNE

= §§Ei¢%§‘m§7 — MATEMATUHECKOE
| vPHOE MOLENM-] MPOEKTUPOBAHNE
POBAHWE

Puc. 1.3. OcHOBHBIE IETTH KOMITBIOTEPU3AIINN HHKXEHEPHOU eI TENFHOCTH

i

MCMOMNb30BAHNE
CMEUVANN3INPOBAH—
HBX PABOYKX MECT

BAPWAHTHOE MPOEK—
TUPOBAHWE M OMNTN—
MU3ALA

Uctopuueckn CAIIP Bo3HMKIM KaK CPEICTBO aBTOMAaTH3aluu odopmiieHus rpaduueckoil u
TEKCTOBOM okymeHTauuu. Ha sTom myTn O6bu1H pa3paboTanbl Tpadudeckie peJakTophl, a TaKkxkKe cre-
UAIU3UPOBAHHBIE TEKCTOBBIE PEIAKTOPHI 711 OPOPMIIEHHUSI TEXHOJIOTMYECKOM TOKYMEHTALIUH.

Omnepanuu mpolecca NPOeKTUPOBAaHUS MOKHO pa3OUTh Ha JBa Kjacca: pyTUHHBIE (HETBOpde-
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ckue) u TBopueckue. K 4ucily pyTMHHBIX OTHOCSITCSI pacdeThl IO M3BECTHBIM METOAMKaM,
oopMiIeHrE TEXHUUYECKON JOKYMEHTAIUHU, a TaK)Ke MOUCK MHPOpMaluK, HEOOXOJUMOM /sl BBIIOJI-
HEHHsI MpoLecca MPOSKTUPOBaHUs. PyTHHHBIE onepanuu cocTaBistoT He MeHee 70-75% oOmien Tpy-
noemkoctu npoektupoBanus. [oaromy CAIIP nomxHbI 00ecriednTh, IPEXIe BCEro, CHUKECHUE TPY-
JOEMKOCTH UMEHHO 3THX OIEpaluil MyTeM HCIOJIb30BaHUs HauOoJee XapaKTepHBIX CBOHCTB MH(DOP-
MAaIMOHHO-BBIYMCIUTEIbHBIX CHCTEM (XpaHeHue u ObicTpas 00paboTka OOJBIINX MACCHBOB JIaHHBIX),
a TaKKe MPUMEHEHHsI ObICTPOACHCTBYIONNX YCTPOHCTB BBIBO/Ia TEKCTOBOM M Tpaduueckoi nHpopma-
IUH.

ABTOMAaTU3UPOBATH B MIOJIHOM 00bEME TBOPUECKHE ONEPAIH HE MPECTABISACTCS BO3MOXKHBIM.
OnHako COBpEMEHHBIE METOJbl MCKYCCTBEHHOI'O WHTEIUIEKTa, OCHOBAaHHbBIC HA HCIIOJIB30BaHHH 0a3
3HAHUM, MTO3BOJISIOT OKA3bIBaTh UHKEHEPY CYIIECTBEHHYIO IOMOIIb B IPUHATUYU PELICHUHN, NTpeasIaras
eMy Ha BBIOOp JOMYCTHMBbIE aJbTEPHATUBBI B T€X CIy4asix, KOTIa MPOIEecC MPOSKTUPOBAHUS HE MOAIa-
eTcsi popMalTh3aIIvH.

JIIMTenbHOCTh LUKIIA «IIPOEKTUPOBAHUE—MU3TOTOBIIEHUE) HU3MEPSIETCSl KaJIEHJapHbIM BpeMe-
HEM OT IOJIy4YEHHUS 3a/laHus 10 €ro 3aBepLIEHHUs C Y4E€TOM BCeX OXUAAHWM MO OpraHu3allOHHO-
TeXHUYECKUM MpuurnHaM. CoKpallleHHe 3TOro LUKIa 00ecreyuBaeTcs CpeICTBAMU COBMELIEHHOI'O
NpOEKTUPOBaHuUs (Concurrent engineering) u BUPTyaibHBIX OIOPO.

CoBMelIeHHOE POEKTHPOBAHUE 00ECIIEUMBAET BO3MOYKHOCTh MAaKCHUMAJIbHOIO 3amapasieiu-
BaHUs MPOLIECCOB NMPOECKTUPOBAHUS: KaKIbI CIIELUATIUCT MPUCTYINAET K padoTe HaJl MPOEKTOM, Kak
TOJIBKO IMOSIBJISIIOTCS HEOOXOAUMBIE €EMY UCXOJ/IHbIE JAHHBIE.

Buptyansnoe 6ropo (BB) mpeacraBisier co0oil opraHM3allMOHHO-TEXHHUYECKYIO CTPYKTYDY,
CIOCOOHYIO 0OecIieYrBaTh COBMECTHYIO PabOTy OpUTal CIICUATNCTOB, Pa3eICHHBIX B MPOCTPAHCTBE
U BO BPEMEHH, Ybe 00BEAMHEHNE MOXKET HOCUTh BPEMEHHbIN xapakrep. Bb moxeT ObITh pactpenene-
HO B HECKOJIbKMX MECTaxX, KOTOpPbI€ MOT'YT HaXOJUThCS B PA3JIMYHBIX CTpaHaX U JaKe KOHTUHEHTaX U
BKJIIOUATh YYaCTHUKOB M3 Pa3HbIX BPEMEHHBIX MMOsACOB. bpuraap! cnenuanucto oobeauHsorca B Bb B
LEeJSIX CO3JaHMsI HOBBIX M3/ieuil. UneHnsl Opuraapl JOIKHBI ObITh OCHAIIEHBI HOBEUIIMMU HHCTPYMEH-
TaJbHBIMU MIPOTPAMMHBIMH CPEJICTBAMH, CUCTEMAMU BUPTYaJIbHOU peaibHOCTH, CPEACTBAMU ISl IIPO-
BeJICHHs BHJICOKOH(EpeHIMii 1 OCHOBaHHOW Ha cpejactBax Internet Web-texHonorueit, 00beKTHO-
OpPUEHTHUPOBAHHBIMU CPEJICTBAMU IOUCKA U JIOTHYECKOT0 BBIBOJA.

Bb — 310 HOBas koHUENIMs, KOTOpas MosBUJIach B caMoe nociieanee BpeMs. Ee Bo3HUKHOBe-
HUE 00YCIIOBIIEHO MOTPEOHOCTAMH Pa3BUTHUSI COBPEMEHHOU TJI00AIBbHOM PHIHOYHOW SKOHOMHUKHU M HO-
BBIMH BO3MOKHOCTSIMU BBICOKOA()(DEKTUBHBIX HMH(POPMAIIMOHHBIX TEXHOJOTHM. 3/1€Ch MOYKHO Bblje-
JIUTh HECKOJIBKO KITFOUYEBBIX (PAKTOPOB:

e Heo0xoIuMoCTh pe3KOro COKpalleHHs ATUTEIbHOCTH IMKJIa OT 3aMbICiia M3AENus 0 BbI-
IycKa M3/IeJIMs Ha PhIHOK IPUBOJUT K CO3/IaHUIO0 OpUTaJl HHKEHEPOB, 00ECIIEUNBAIOIINX peaTn3aliio
BCEX ATAIOB KU3HEHHOTO LMKIA K3/eius coBMecTHO. [Tonnepkka paboThl TaKUX MEXAUCIUILTUHAP-
HBIX Opuraz TpedyeT HOBOM MHGOPMAIIMOHHON TEXHOJIOTHH.

e (OOecneueHue COOTBETCTBUS U3/ENUs BCEM TpeOOBaHMSIM NMOTEHLUUAIbHBIX OTpedUTeNneil n
COKpAlIeHHs 10 MUHUMyMa BPEMEHHU MOATOTOBKH MPOM3BOACTBA TPEOYeT MOAKIIOUYEHUS K MPOLECCY
MIPOEKTUPOBAHMS KaK MOTpeOUTeNel, Tak U MOCTaBIIMKOB KOMIUIEKTyIomuX. [Ipu sTom Heuenecoo6-

pa3HO coOMpaTh B OJHOM MECTE KOHCTPYKTOPOB KOMIUICKTYIOIIMX H3JEIHI, CAICTEMHBIX MHTETPATO-
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POB U MOTpedUTeNeH.

e Heo06XoauMOCTh ydeTa MECTHBIX YCJIOBHUN MPHUBOAMT K IIENIECOOOPAa3HOCTH NPHUBICUCHUS
IPOCKTHPOBIIMKOB, pa0OTAIONINX B YCIOBUAX PBIHKA, UIS KOTOPOTO MpeaHa3Havyaercs uznenue. [lpu
ATOM HET MPUYMH NIepeMeiaTh UX JUIst paboThl HaJ MPOEKTOM B APYroe MECTO.

e He Bcerga MOKHO HATH BBICOKOKBATU(HUIIMPOBAHHBIX CIIEIUATUCTOB PAa3HOTO MPOopUIIs B
OJTHOM MecTe.

CoBpemeHHbIE HTHPOPMALMOHHBIE TEXHOJIOTHHU JIEIAal0T BO3MOXKHBIM TEXHHUECKOE M HIKOHOMHU-
YeCKOE pPelICHHE N3JI0KEHHBIX BBILIE MPOOJIEM C TIOMOIIBIO BUPTYaIbHBIX OOPO.

Cokpamienne ce0ecTOMMOCTH MPOSKTHPOBAHUS MOXKET OBITh JOCTUTHYTO NMPHUMEHEHHEM, TIe
3TO BO3MOXKHO, IEPCOHATIBHBIX KOMIIBIOTEPOB BMECTO JOPOTOCTOSIINX PaO0YUX CTAHLIUH.

K OCHOBHBIM IIENISIM OTHOCHTCS TaKXe YIyYlIeHHE KadeCcTBa pe3yJbTaTOB MPOCKTUPOBAHUS,
YTO CBSI3aHO C HEOOXOJMMOCTBIO JAOCTHIKEHHs YPOBHS JydIIMX 0Opas3IoB B Kiacce MPOEKTHPYEMBIX
00BEKTOB. YIIydllIeHHEe KadyecTBa MPOEKTOB JOCTHTACTCS MCIIOIB30BAaHHEM aBTOMATU3UPOBAHHOTO I10-
MCKOBOTO ¥ MHOTOBapUAHTHOTO MPOEKTHUPOBAHHUS, IPIMEHEHHEM MAaTeMaTHYECKIUX METOJIOB ONTHMH-
3alliu TTApaMETPOB U CTPYKTYPHI OOBEKTOB U IPOIIECCOB.

YpoBeHb KauyecTBa HM3ACTHI OMpEeAessieTcss MX CYIIECTBEHHBIMH NpPU3HAKAMH, CBOMCTBaMH,
CTPYKTypamMH WK (QYHKIHUAMHU KaK TEXHHYECKUX CHUCTeM. BapmaHTHOE MPOEKTUPOBAHHUE MPOBOIUTCS
3a cueT mcnonp3oBanus kKoHentyarbHeix U/HWJIN rpados. Hanbonee coBpeMEHHBIM METOAOM ONTH-
MU3AIUH SBIISIETCS MPUMEHEHHE T'CHETHYECKUX AITOPUTMOB, MO3BOJIIONINX HMPOBOJUTH KAaK CTPYK-
TYPHYIO, TaK ¥ MMapaMeTPUIECKYI0 ONTHMH3ALNIO U3JEIINI TPU TMPOU3BOIBHOM BHJIE KPUTEPHATHHON
(GyHKUIMH.

[IpoexTHBIE pemieHns YHUPHUIUPYIOTCS 3a CUET UCIOIB30BAHUS aJaITUPOBAHHBIX K YCIOBHUIM
Ka)XJIOTO MpeInpusaTus 0a3 JaHHBIX U 3HAHUH.

Crparerndyeckoe MpOEKTUPOBAHUE — ATO METOJ| CO3AAHUS M BEICHUS JTOITOCPOUHBIX MPOEKT-
HBIX MPOTPaMM, HAYMHAIOMIUXCS ¢ Pa3pabOTKu 0a30BOTO M3JENHUs, KOTOPOE 3aTe€M TOIBEPraeTcs mo-
CTETIEHHBIM MOJU(HKAIMSIM U yCOBEPIICHCTBOBAHHSIM B LIENAX YAOBJICTBOPEHHS TEKYIIMX U ydeTa
Oyaymux TpeOOBaHUI MOJIb30BATENEH B T€UEHHE JUIMTEIBHOTO Neproa BpeMenu (06pruHo 10 ser).

CymiecTBo CTpaTerHUecKOro MPOSKTHPOBAHUS 3aKIIFOYAETCS B IMIOCTOSHHOM OTOOpE M OIICHKE
KOHIICTIIINH, TIPEX/IE BCETO OINPENENAIONNX aAPXUTEKTYPY M TEXHOJOTHMH M3TOTOBJICHUS, IS TTOMCKA
peleHmii, 00ecrevnBaloIiNX HAaWTydIlIee yIOBIETBOPEHNE KPATKO- M JOJTOCPOYHBIX TpeOOBaHUH T10-
Tpedureneil. OcHOBHas 11eJIb — 000NTH KOMMeEpUYECKHE U (MJIH) TEXHOJIOTMYECKHE TYITUKH B IIPOLIEcCce
OBICTPBIX U3MEHEHU YCIOBUM U TEXHOJIOTMM Ha PHIHKE.

[Ton 3aTpatamu Ha HaTYpHOE MOJICITHPOBAHNE UMEIOTCS B BHJLY 3aTpaThl HA MPOCKTHPOBAHNE U
M3TOTOBJICHHE MAKETHBIX 00pa3loB M3MeNuid U uX y37oB. COKpamieHne 3TUX 3aTpaT MOXKET OBITh J10-
CTHTHYTO 3a CUET 3aMEHBI HATYPHOTO MOJICIIMPOBAHUS HA MATEMaTHUECKOE.

K 4uciry BcriomorarenbHBIX Ieleld aBTOMAaTHU3aIllii POSKTHPOBAHUS OTHOCSTCS COKpAIlleHHe
TPYIOEMKOCTH pa3padOTKH MPOTPAMMHBIX CPEJICTB, aJalTallid MX K YCJIOBHUSM OJKCIUTyaTalldd TPH
BHEJIPEHUH, a TaK)K€ MX COMPOBOXKJICHHS, T.€. €€ MOAU(UKAIINU, 00YCIOBICHHOW HEOOXOIMMOCTHIO

yCTpaHEeHHUsI BBISIBIEHHBIX OLIMOOK U (MJIM) U3MEHEHHS] (PYHKIIMOHAIBHBIX BO3MOXKHOCTEH (puc. 1.4).
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LEJU CPEJICTBA

COKPALLLE IHH\
TPY JIOEMKO HCII0JIb30BAHUE
> CTH PA3PABOT- HHCTPYMEHTAJIbHOH

KH ITPO. CPE/Ibl
'PAMMHbIX

CPEJICTB

MOBWIbHOCTD
HHCTPYMEHTAJIbHOHA
CPE/Ibl

COKPAUEHHE
TPYJIOEMKOCTH
AJIATTTALIHH
[TPOI'PAMMHbBIX

HbIF i ) \[(““ﬁ‘ e
inpg K BHSIM
YKCTUTYATALIMH
BA3 JIAHHBIX
¥ 3HAHHI
COKPAIIEHHI |
TPYJIOEMKOCTH | )TKPBITOCTD BA3
COMNPOBOXIEHMS | ; JIAHHBIX
ITPOrPAMMHBbIX [ 1 3HAHMI

CPEJICTB
|

HCTIOJIB30OBAHHME BA3
JAAHHBIX ¥ 3HAHHMH,
OPHUEHTUPOBAHHBIX
HA TIOJIb30BATEJIA

BCIIOMO.
FATEJIb

|

MOIAYJIbHOCTb

MO/IEPHHU3HPYE
MOCTb bA3 JIAHHBIX J

H 3HAHUH

e .
Puc.1.4. BcnomorarenpHbIe 1IEIM KOMIBIOTEPU3ALNN HHKEHEPHOH 1€ TEIbHOCTH

CpencTBoM COKpalleHHsl TPYJOEMKOCTH aJalTaliid CHUCTEM K YCJIOBMSM 3KCIUTyaTallud Ha
KOHKPETHOM HPEINPUITHH, T.€. C Y4ETOM CTaHJAPTOB 3TOT0 MPEANPUATHS, a TAKXKE TPAIULUN U
MPUHILIMIIOB MPUHATHS MPOEKTHBIX PEIICHUM, SIBISIOTCSI CUCTEMBI YIpaBieHUs 0a3aMu JIaHHBIX U 3Ha-
HUM, OPUEHTHUPOBAHHbIE HAa KOHEYHOI'O I0JIb30BATES. JTO O3HAYaeT, YTO YIOMSHYTHIE CHCTEMBI
JOJKHBI OBITH OCHAILIEHBI SI3bIKAMU ONMCAHWSA M MAHUITYJIMPOBAHMS JTAHHBIX, JOCTYIMHBIMU HEIPO-
IrpaMMUPYIOLIEMY OJIb30BaTEINIO.

CpenctBoM cokpaienus TpyaoeMmkoctu comnpoBoxaeHuss CKUJ sBnsercs MOAyIbHOCTh, OT-
KPBITOCTh U MOJIEPHU3UPYEMOCTD €€ NMPOTrPAMMHBIX CPEJICTB. ITO 00ECIeUynBaeT MPOCTOTY 3aMEHBI U
JIOTIOJTHEHUS MTPOLIEYpP, JAaHHBIX U 3HAHUM.

Hanum dopmansHoe onpenenenue CAIIP, onpenensromniee ee rinaBubie ocooennoctu: CAIIP
— YeJIOBEKO-MalllMHHAsl CUCTEMA, MCIIONb3YIOIlas COBPEMEHHbIE MAaTEMATUYECKUE METObI, CPEACTBa
ANIEKTPOHHO-BBIUNCIUTEIbHON TEXHUKU U CBSI3U, @ TAK)KE HOBBbIE OPraHU3AIMOHHBIE MPUHIUIIBI MIPO-
€KTUPOBAHUA JJI1 HaXOXKJEHUS M MPaKTUUYEeCKOW peanu3anuu Hambosee 3((HEeKTUBHOIO MPOEKTHOTO

pelIeHus CyIEeCTBYIOIIETO 00BEKTa.

[Ipouecc npoextupoBanus Ha 6aze CAIIP MoXHO pa3fenuTh Ha CIeAyIOIIHe YKpYIHEHHbIE
JTarbl:

1.Tlouck NpUHIMNHUATIBHBIX TPOEKTHBIX PELICHHH.

2.Pa3paboTka 3CKH3HOTO BapuaHTa KOHCTPYKIIUU H €r0 ONTHMH3AIIHS.

3.YTouHeHne M opaboTKa BHIOPAHHOTO BapHaHTa KOHCTPYKIIMH, BBITOJHEHHE MOJHOTO JIe-
TaJbHOTO pacuerTa.

4.Pa3paboTKa MOJHOTO KOMILJIEKTa YEPTEKEH.

Oco0eHHOCTH ATHX ATaNoB onpeaensoT 3¢(eKTUBHOCT, npuMeHeHus OBM Ha kaxaoMm u3

HuX. Ha mepBoM sTane 3HaYWTENbHA POJIb 3BPUCTHUYECKUX JAeWcTBUM. lloyHas aBTomMaTu3anus 3TOro
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dTana BO3MOXKHA JIMILIb B HEKOTOPBIX CIEHUANbHBIX ciaydasx. I[Ipumenenne OBM 3nech

HanOosee 1enecoo0pa3Ho U 3(h(HEKTUBHO MPU OpraHU3ALUN JUATIOTa MEXIY KOHCTpYKTOopoM 1 OBM,
r7ie KOHCTPYKTOPY OTBOAATCS (PYHKIIMH BbIOOpa W MPUHATHS peuieHuid, a DBM — BbINoIHEHUE Jeii-
CTBHM 1O 3aJ]aHHBIM AJITOPHTMaM, MPEXkAE BCETO NMPEACTABICHUN HEOOXOAMMOHN MH(pOpMAIMK U ee
00paboTKa B COOTBETCTBUM C 3agaHueM. Ha BTOpoM sTame, re paccMaTpHBAIOTCS pa3iHMYHbIe KOH-
CTPYKTHBHBIE PEIICHHS C BBIIIOJIHEHHUEM OOJIBIIOrO KOJIMYECTBA ONEpaluii pacyeTra W ONTUMHU3AIUH,
renecooOpasHo ucnoib3oBanue IBM myrem co3maHHs CHCTEM JUaliora C 3alporpaMMHUpPOBAHHBIM
IPOIIECCOM KOHCTPYMPOBAHUS M PACYETHOM ONTHUMH3AIMH, IIPH 3TOM CaM KOHCTPYKTODP HAarpaBlisieT
MOUCK ONTHMAJIBHOTO BapuaHTa KOHCTPYKLIMU U MPUHUMAET PELICHUS Ha OCHOBAHWU BBITIOJTHEHHBIX
pacuetoB. [TockonbKy TpeTuil U YeTBEPTHIN ATANbl TPEOYIOT CaMbIX 3HAUUTENIBHBIX 3aTpaT BPEMEHH U
cpeacts (mo 60%), nmpuyem pacueTHO-KOHCTPYKTOPCKAs AEATENLHOCTh HA OTHX 3Tamax JOCTATOYHO
IPOCTO AITOPUTMHU3HPYETCA, LIEIeco00pa3Ho MPUMEHEHHE Ha 3THX 3Tanax OBM B KoMIuiekce co
CpeACTBaMU BBOJa-BbIBOJIa rpadnyeckoii mH(OpMaIiH.

Kak mpasuno, CAIIP npenna3sHaueHsl A1 TPOSKTHPOBAHUS CIOXKHBIX OOBEKTOB (B KayecTBE
TaKOro 00BEKTa, B YACTHOCTH, MOKHO paccMaTpUBaTh CHIIOBOM TpaHC(hOpMATOp Kilacca HaINPsLKEHUS
35 - 100 kB u BbIIIC).

CHoXHBIM 00BEKTOM MPOSKTUPOBAHUS CUUTACTCS M3ZICIUE WIH COOPYKEHHE, KOTOpPOe Xapak-
TEPU3YETCs CIEAYIOIUMH MPU3HAKAMHU:

e COCTOHUT M3 OOJBIIOTO KOJIMYECTBA JIEMEHTOB (eTasieil KOHCTPYKUIMU M KOMILICKTYIOMINX
U3JIeTNi);

* OTJIMYACTCS MPOTUBOPEUNBOCTHIO TPEOOBAHUH, TPEIBSBISEMBIX K €I0 Ka4eCTBaM;

e OTIIMYACTCS HEPa3pabOTaHHOCTHIO (HOPMANTM30BAHHBIX 3aBHCHMOCTEH IMOKa3aTelell ero Ka-
YeCTB OT IPUHUMAEMBIX PEIICHUH MM OTCYTCTBUEM OJHO3HAYHBIX KPUTEPUEB OLIEHKU ITUX PEIICHHIA;

e MMEET COBOKYITHOCTh CBOMCTB, OIPENEIIEMbIX HE TOJIBKO CBOHCTBAMHU DJIEMEHTOB, HO U Xa-
paKTepoOM B3aUMOJICHCTBHS MEXTy dJIEMEHTAMH;

e OTJIMYAETCS HOBU3HON TEXHUYECKUX PEILCHUN;

e TMIpeIHA3HAYACTCS JUIS DKCIUTyaTallid B COCTABE MHOTOKOMITOHEHTHOM CHCTEMBI MJIM B MEHSI-
Io1UXcs (HE BIOJHE ONPEIeTIeHHBIMU 00pa30M) YCIOBHUSX;

e W3TOTaBJIHMBACTCS C MPUBJICYCHHEM OOJIBIIOTO YMCIA MPEINPUATHI WM C UCTIOIH30BAHUEM
WH/IMBUYaJIbHOW TEXHOJIOTHH.

OdeHb BBICOKHE TPEOOBAHUS MPEIBSIBISIFOTCS U K KOHKPETHOMY MPOEKTUPOBIIMKY WM TPYIITIE
MIPOEKTHPOBIIMKOB CIIOKHOTO TEXHUYECKOTO 00BhEeKTa. B HacTosimee Bpemst MpoJ0IKUTENEHOCTD MTPO-
EKTUPOBAHHS OOJIBITMHCTBA CJIOXKHBIX OOBEKTOB MPEBBIIIACT pa3yMHBIC TIPEAEIIbI, OMPEACIsIeMbI CPO-
KaMU MOPAJIbHOTO M3HOCA, YTPATOH KOHKYPEHTOCIIOCOOHOCTH M3aenuil u 1ap. [10CKONbKyY CIIOKHOCTH
00BEKTOB Oy/IET BO3pACTaTh, @ BPEMsI MPOSKTUPOBAHISI TOJKHO COKPAIIATHCS, MOKHO CIIENIaTh BBIBOJI,
YTO EAMHCTBEHHON DPAa3yMHOH albTEpPHATHBOW HEABTOMATH3MPOBAHHOMY MPOCKTHPOBAHUIO MOKET
ObITh mHpoKoe ucrosb3oBanue CAIIP.

OCHOBBIBasICh Ha PACCMOTPEHHH TIPOIIECCa MPOSKTUPOBAHUS PA3TIMUHBIX CIIOKHBIX O0BEKTOB U
CYIIECTBA PEIIAEMBIX HPU ITOM IMPOEKTHBIX W MPOCKTHO-TEXHOJIOTMYECKHX 3a/1a4, MOXKHO YTBEp-
KJIaTh, YTO CHCTEMBI aBTOMATH3HPOBAHHOTO MTPOSKTUPOBAHHUS JJOJKHBI:

1.ABTOMATHYECKH BBISBIISTH HaWJIydlIue€ MpPOCKTHBIC U MPOCKTHO-TEXHOJOTNUYCCKUEC PCIICHUA
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BO BCEX CIIydasiX, KOTJa ONTUMHU3AIMOHHBIC 33a4H MOAJAI0TCS (hopMaIn3aluy.

2.ABTOMaTHYECKH BBOJUTH B MpoLecce pabOThl CUCTEMbl HH(POPMALUU BO BCE B3aUMOCBS3aH-
HBIE TIPOTPAMMBI, UCIIOJIb3YIOIINE COOTBETCTBYIOIIYIO HH()OPMAIIHIO B KAUECTBE UCXOIHOM.

3.ABTOMAaTHYECKU MPOBEPSATH COBMECTUMOCTh PEIICHHUH, MPUHUMAEMBIX 110 Pa3HBIM YacTsIM U
3JIEMEHTaM IIPOEKTUPYEMOro OOBEKTa, M OCYHIECTBIIATH (KOIrZJa 3TO BO3MOXHO) KOPPEKTHPOBKY
HECOBMECTHUMBIX pelIeHui 0e3 yyeTa MpoeKTHPOBIIHKA.

4.ABTOMATHYECKH BBIAABATH B MPHUBBIYHOMN JJIs1 MPOESKTHPOBIIMKA (OpME HEKOTOpHIE MpOMe-
KYTOUHBIE PE3YJIbTATHI.

5.BrigaBatsk J1t00bIe TPOMEKYTOUYHBIE PE3YIbTATHI IO 3aIIPOCY MPOCSKTUPOBIIHKA.

6.1IpenocTaBisITh MPOECKTHPOBIIMKY BO3MOXKHOCTH BHOCHUTH IPOU3BOJIbHBIE KOPPEKTUBHI B
[IEpBOHAYAJILHO MPUHATHIE CUCTEMON PEILICHUS.

7.J1aBaTh BO3MOKHOCTb M30JMPOBAHHOI'O PELICHUs OTAEIbHBIX 3a7ad IO 3a/laBa€MbIM IIPOEK-
THUPOBILMKOM UCXOJHBIM JaHHBIM.

8.HakanimBarh ONBIT MPOSKTUPOBAHHUS.

9.BrigaBath 1O 3ampocy J00bIE CBECHHS, XpaHsIIecs B OaHKE JaHHBIX CHCTEMBI.

10. OOGecneunBaTh BO3MOKHOCTH COBEPIICHCTBOBAHMS U PAa3BUTHSI CUCTEMBI 03 ee KOpeH-
HOM NIEPENIEIIKH.

Bce atu TpeboBanus MOTYT OBITH CBEJICHBI K IBYM Ba)KHEHIIUM KauecTBaM CHUCTEMBI: UHGOp-
Muposannocme u adexéamuocms. VIMEHHO OHM ITPAKTHYECKH MOJTHOCTBIO OIPEJEISIOT yCIEX BHEApE-

Hus u skcrutyarauun CAIIP.

1.4.2. llpumenenne IBM i1 aBTOMATH3AaUM NIPOLIeCcCa POEKTUPOBAHMS

PazHooOpa3Hble 3a/1auM MPOEKTUPOBaHUs, pemaembie B coBpeMeHHbIX CAIIP, MoxxHO 00beau-
HUTb B YEThIpE TPYNIbI (PYHKIIHIA:

1. T'eomeTpuyeckoe MO/IETMPOBAHUE.

2. lmxeHepHBIN aHAH3.

3. O030p U OlLleHKA MPOEKTHBIX PEILICHUH.

4. ABTOMaTHYECKOE U3TOTOBJICHHUE YEPTEKEH.

OTH YeThIpe TpynInbl GYHKIUNA COOTBETCTBYIOT YETHIPEM 3aKIIOUUTENbHBIM (a3am o0Iel cxe-
MBI Iporiecca mpoektipoBanus (puc. 1.5). T'eomeTprueckoe MoIeTMpPOBaHUE OTHOCHUTCS K (paze CHH-
Te3a, B paMKax KOTOPOHl MpPOeKT (pU3HYecKOro oObeKTa MPUHHUMAET KOHKPETHYI0 (OpMy B CHCTEME
VMI'. HkeHepHBIN aHaIN3 BBINOJIHAETCS Ha YETBEPTOM I10 CUETY 3Tale, CBA3aHHOM C aHAIU30M U
ontumu3aiuen. Beaen 3a 3TUM Ha MATOM 3Tare OCYIIECTBISIOTCS 0030p M OLIEHKA MPOEKTHBIX pele-
Huil. [[ns aBTOMaTn4eckoro U3roToBJICHUS YepTexel Tpedyercs mpeodpa3oBaHKUe JaHHBIX O OyayIeM
o0beKTe, XpaHaumxcs B namatu 9BM, B nokymMeHTanbHy10 Gpopmy. Takoe mpeodpa3zoBaHue BBITOIHS-
eTcs Ha IIeCTOM JTare U 00ecreyrBaeT MpeCTaBIeHHE NMPOEKTHBIX PELICHUH B BHJE KOHCTPYKTOP-
ckux yeprexxedt. Hmwxke xaxnas "uz uerbipex BbiaeneHHbIX ¢yHkuuii CAIIP paccmarpuaetcst Oonee
MOJIPOOHO.

I'eomerpuueckoe moaeaupoBanme. I'eomerpuyeckoe Moaenuposanue B pamkax CAIIP cBs-
3aHO C IMOJIy4YEeHHEM IMOHITHOTO MAIllMHE MAaTEeMAaTHYEeCKOTO ONMMCAHUS F€OMETPUUECKUX CBOWCTB 00b-

CKTa. HpI/I HaJIMYHUHU TAKOI'o OIIMCaHUWA 06pa3 IMPOCKTUPYEMOT'O 00BEKTa MOXKHO BOCIIPOMU3BCCTH Ha
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Beirsnenve

noTpebHocTen 3KpaHe Fpa(bI/IquKOFO TepMI/IHaJIa, a C HUM

MOKHO MAaHUITYJIMPOBATHh NMOCPCACTBOM PA3JIMYHBIX CHUI-

4

MocTtanoBka
3afaqmn

HaJIOB, MIyIIUX OT LeHTpaibHOro mpoueccopa CAIIP.

[IporpaMMHBIe CpeacTBa, 00ECTICUUBAIOIINE T€OMETPH-

YEeCKO€ MOJCIMPOBAHUE, TOJKHBI OBITh YIOOHBI ISt 3(-

CuHres leomeTpuyeckoe

powerni | moAenupoBare 3¢ (HEKTHBHOTO HCIIONH30BAHUS UX B BBIYUCIUTEIHLHOM

poliecce.
y

AHnanua n WHxeHepHbIiA
onTumuaauns [ aHanua

| Puc. 1.5. O6nactu ucnonk3oBanuss 9BM B mporiecce mpoek-
TUPOBAaHUS MAIIMHHOM B3aMMOJCHCTBUU  T0JIb30BATEIISI-
0O630p ¥ oueHKa

Ouern IPOSKTHuIX pewerith KOHCTPYKTOpPa C CUCTEMOIA

AsToMaTu4eckoe I[JIH MNPpOBCACHNA TI'COMCTPUYCCKOTO MOACIHPO-
M3roToBNAEHVE
yepTexen

Mpegcrasnexve
pesynstatos |

BaHUsS pa3pabOTYMK KOHCTPYHpYyeT rpaduueckoe 0To0-
pakeHHe HY)KHOTo o0ObeKTa Ha SKpaHe TepMuHana cucreMbl IMI', BBOAS B MallMHy KOMaH[bl TpeX
tunoB. KomMaHp1 IepBoro tumna odecrednBaT (GOpMUPOBaHHE Oa30BBIX TEOMETPHUUECKUX FIEMEHTOB,
TaKMUX, KaK TOYKH, JUHUU U OKpYKHOCTH. [lo KoMaH1aM BTOpPOro THUIIa OCYILECTBIISAIOTCS MacIITaOu-
pOBaHUE, MOBOPOTHI H300pKEHHS U MPOoYHe Mpeodpa3zoBanus 06a30BbIX 371eMeHTOB. C IOMOIIBIO KO-
MaHJl TPETHETO THIIA MTPOU3BOANUTCS KOMIIOHOBKA PA3IMYHBIX 3JIEMEHTOB B IEJIOCTHOE M300pakeHue
IPOCKTHPYEMOro 00BbeKTa jkemaeMor (Gopmbl. B Xome reoMeTpnveckoro MOJEIMPOBAHUS MallHHA
peodpaszyeT MOCTYINaUe CUTHANIBI B KOMIIOHEHThl MaTEMaTUYECKON MOJIEH, 3alIOMUHAET HYKHYIO
uHpopManuio B (aiiyax AaHHBIX U OTOOPaXKaeT MOJIY4aeMYI0 MOJIENb MPOEKTHPYEMOro OOBEKTa B
HarJsigHOW opMe Ha SKpaHe TepMHHaja. BriocieacTBUM 3Ta MOJIeNb MOKET U3BJIEKAThCS U3 MaIlIMH-
HBIX (DailJIoB B LIETSAX MPOBEICHUS 0030pa, aHaM3a WK U3MEHEHUS.

M3BECTHO HECKOJIBKO PA3JIMYHBIX METOJIOB MPEICTaBICHHSI 00BEKTa MPU FEOMETPHUUECKOM MO-
nenupoBanu. OCHOBHBIM SIBIISIETCSL CIIOCOO MpeCTaBIeHUsT 00bEKTa B KapKacHOU (opme, Korjga OH
0TOOpa)xkaeTcs COBOKYIHOCTBIO COAMHMUTENbHBIX JUHUHN. Kapkachoe ceomempuueckoe mMooenuposa-
Hue CYIIECTBYET B TPEX BHJIaX B 3aBUCUMOCTH OT KOHKPETHBIX BO3MOXHOCTEH HCIOJIb3YEMOU CHCTe-
Mbl UMI™:

e JIBymepHoe (tuna 2D)-11s miiockux 00beKTOB.

e /[Byx- c- MOJOBHHOW- MepHOE (THMa 21/2D) - TO3BOJISIIOIIEE BOCHPOU3BOJAUTH Ha JKpaHe
TpeXMEepHbIE 0OBEKTHI, HE UMEIOIINE AeTaleil ¢ O0OKOBBIMU CTEHKaMH.

e TpexmepHoe (tuma 3D)-maroriee BO3MOXKHOCTh MOJICIUPOBATH CJIOKHBIE T€OMETPUUYCCKUE
00BEKTHI B TPEXMEPHOM OTOOPAKEHHUH.

Opnako WMHOTJAa Jake TPEXMEPHOTO KapKacHOIO MPEACTABIEHUS NPOEKTUPYEMOro OO0BEKTa
OKa3bIBAETCSI HEJOCTATOYHO JIJISl HaJUIeXkKAIIero oToOopaxeHust clnoxHbIX (Gopm. [losTomy cymiecTByroT
pa3MyYHble METO/Ibl, PaCIIUPSIONINE BO3MOXHOCTH KapKacHOTO MojenupoBanus. Bo3moxHo, Hampu-
Mep, 0ToOpakeHHe BHYTPEHHHMX, HEBHJIMMBIX CHApYX U pedep 00beKkTa ITPUXOBBIMU JIMHUSAMU HIIN
BOOOIIIE MOJIHOE «CTHpPaHUE» CKPBITHIX JMHU, B pesynpraTe n3zoOpakeHue ctayno Oosiee yrnopsioueH-
HbIM U Oosiee HaryagHbIM. B onnux CAIIP ynanenue cKpbIThIX TUHUM TPOUCXOAUT aBTOMATUYECKH, B

APYTrux IMOJIb30BATCIIb OOJDKCH CaM YKa3bIBAaTh JIMHHHU, IMOJJICIKAIINWEC CTUPAHUIO. KapKaCHaﬂ MOJECIb
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MOJKET MPHOOpeCTH elie Oosee ICTETUUHBIA BU, €CIIM BOCIIOJIb30BaTHCS MPU TeOMeTpUuYe-

CKOM MOJICJIMPOBAHUH CPEICTBAMU OTOOpa)KEHUsI MOBEPXHOCTEH, MO3BOJISIIOIIMMH CO3/aTh y HaOII0-
JaTeNs OIIYIEHHEe MOHOJIMTHOCTH MPEACTABICHHOTO Ha SKpaHe o0bekTa. OJHAKO MPH 3TOM B MaMATH
OBM Mmozens no-npexHeMy XPaHUTCS B KAPKACHOM OTOOPa)KeHHH.

Haubosnee coBepiIeHHBII METOI TEOMETPHUECKOTO MOACTHPOBAHUS - 3TO 00BEMHOE TPE/ICTaB-
JICHHE MOHOJMTHBIX Tell. [Ipy UCTIONb30BaHUU 3TOTO METOIa MPOSKTUPYEMBI 0OBEKT KOHCTPYHUPYET-
Csl U3 MOHOJIUTHBIX T€OMETPUYECKUX TEJ, HA3bIBAEMBIX epapuiecKumMu npumMumueamu.

Eme ogna Bo3MoxkHOCTh, nMetomasics B psine CAIIP,- sto nsernas rpaduka. C moMouisio 1se-
Ta MOKHO C/IeTIaTh N300pakeHre Ha dKpaHe TpadudecKoro AUCILIes Topa3ao Oojee NHPOPMATUBHBIM.
LIBeT mo3BONIAET, HANPUMEP, BBLACIATH OTIENbHbIE KOMIOHEHTHI COOPOYHBIX Y3JIOB, MMOJAYEPKHUBATH
00BEMHOCTb WJIM MOXKET UCIIOJIBb30BATHCS IS LIEJIOTO psAa APYrHX IETIeH.

NuxenepHblii anaau3. [Ipy BHIIOIHEHUN TOYTH JIIOOOTO MPOEKTa TEXHUYECKOTO HA3HAYCHUS
TpeOYIOTCS B TOW MM MHOU (hopMe mpoIeTypsl aHaIu3a. DTOT aHAJIN3 MOXKET BKIIIOYATh PacyeThl Me-
XaHUYECKUX HANpPSDKEHUN M YCWINH, TEIUIOBBIX NPOLIECCOB WJIM Ja’kK€ OCHOBBIBATHCS HA PEIICHUU
mudQepeHInaIbHbIX YpaBHEHUH, OMUCHIBAIOMINX JHHAMUYECKOE MOBECHHE MPOCKTUPYEMOTO 00BEK-
ta. HeoOxoaumble mpoueaypbl aHajd3a MOTYT ObITh aBTOMAaTHM3MPOBAaHbI 33 CYET HCIIOJIb30BAHMUS
OBM. Yacto s 3T0oro ObIBaeT HEOOXOIMMO, YTOOBI TPYIIa MHXKEHEPHOTO aHaiu3a pa3padoraina
CHelMalIbHbIE POTrpaMMBbl JUIsl pELIEHUs] KOHKPETHBIX 3aau IPOEKTUpOBaHUs. B 1ieinoM psje ciryyaes
JUIS 3TOTO Y/IaeTCsl UCII0JIb30BaTh YHUBEPCAIbHbBIE IPOrPaMMbl HHKEHEPHOTO aHAIN3a, UMEIOLINECS B
IIPOJa’Ke B BUJIE KOMMEPUYECKHUX MTAKETOB.

B roroBeix k HenocpencrtseHHoMy npumeHeHutro CAIIP takue cpenctBa aub0 yacTo mpeny-
CMaTpPUBAIOTCA B COCTABE CUCTEMHOT0 MPOrPaMMHOI0 00€ecIiedeHtsl, 1100 MOTYT BKJIIOUAThCS TIOTOM B
O01OIMOTEKY MPOTrpaMM U BBI3BIBATHCS JIJIS1 UCIIOIB30BaHUS B Mpoliecce paboThl ¢ K0 KOHKPETHON
MOJIETBIO MPOEKTUPYEMOT0 00beKTa. MBI 3/1€Ch OCTAHOBUMCS JIMILIb HAa ABYX XapaKTEPHBIX TUIAX IO-
NOOHBIX MPOrPaMMHBIX CPEICTB: JJISl PELIEHUS 3ajad aHalu3a CBOMCTB MacC W 3aJa4 aHaju3a MeTo-
JIOM KOHEYHBIX 3JIEMEHTOB.

3anaun nepsoro tuna noayyuwiu B pamkax CAIIP naunbonbiiee pacnpoctpanenue. [Iporpamm-
HbIE CPEJCTBA JUIsl PEIICHUs ATUX 3ajad MO3BOJIAIOT UCCIEN0BaTh TAKME CBOMCTBA MOHOJUTHBIX 00b-
€KTOB, KaK IUIOIIAJ(b MOBEPXHOCTH, Macca, 00bEM, LEHTP TAKECTH U MOMEHT uHepuuu. [Ipumenu-
TEIbHO K IJIOCKUM MOBEPXHOCTSAM (WJIM MOMEPEUYHBIM CEUEHUSIM TBEPABIX TEJ) COOTBETCTBYIOLIUE BbI-
YHCJIEHUS! OXBAThIBAIOT pacyeT NepUMETpa, IJIOLIad U UHEPLHUAIbHBIX CBOWUCTB.

[To Bceil BepoOSITHOCTH, HanboJee MOIIHBIM MHCTPYMEHTOM aHanu3a, umeroumumces B CAIIP,
SIBJIIETCS. METO/I KOHEUHBIX 3JIEMEHTOB, B COOTBETCTBUU C KOTOPHIM OOBEKT pazOuBaeTcs Ha OOJIbIIOE
YHCIIO 3JIEMEHTOB KOHEUHBIX pa3MepoB (OOBIYHO MPSMOYTOJIBHUKOB WIJIM TPEYroJbHUKOB), 00pa3yro-
IIUX CBSI3HYIO CETh Y3JIOB KOHIIEHTpAIMK HampsbkeHui. Mcnomnb3ys 3aTreM OoraTble BBIYMCIUTENbHBIE
BO3MOXXHOCTH DBM, MOXHO NMpoaHaIu3upoBaTh CBOMCTBA L[EIOCTHOIO OOBEKTa B aCHEeKTe BO3HUKA-
IOLUX MEXaHWYECKUX YCWIHM, epeaun Teria U APYyruxX XapakTepUCTUK, UCCIIENys TOBEIEHUE Kax-
JIOTO OTAENBHOTrO0 35eMeHTa. OlieHKa MOBEJEHUS 1IeJIOCTHOTO 00BEKTa MPOU3BOIUTCS Ha OCHOBE OIpe-
JIeJIeHUs1 B3aMMOCBSA3aHHOTO MTOBE/IEHUS BCEX €r0 Y3JI0B.

B nexoropeix CAIIP nmeeTcss BO3MOXHOCTh aBTOMAaTHYECKOTO BBIACIICHUS Y3JIOB U ITOIY4ECHUS

CETEBOM CTPYKTYPHI I JTaHHOTO 00BhekTa. [1oap30BaTens Mpu ATOM JAOKEH JIUIIH 33/1aTh MTapaMeTPhI
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MOJIEJIM Ha OCHOBE METO0/la KOHEYHBIX 3JIEMEHTOB, U CUCTEMA CaMOCTOSITENIbHO MPOU3BEAET
BCE HYKHbIE BBIUUCIICHUS.

Pesynprar ananu3a Mo METOIy KOHEYHBIX AJIEMEHTOB YacTO JIy4llle BCErO OTOOpakaeTcsl Cu-
CTeMOi B rpaduueckoii opMe Ha 3KpaHe TUCIUICS U JIETKO BOCIIPUHHMAETCS IOJIb30BaTeNeM OJiaro-
napsi HarJsAHOCTH. Tak, HarpuMep, PU UCCIICAOBAaHUH PAa3BHBAEMBIX B 00BEKTE MEXaHMYECKHX YCH-
JM KOHEYHBIH pe3yibTaT MOXKET ObITh OTOOpakeH Ha SKpaHe B BUAE AePOPMHUPOBAHHOU (HOPMBI,
COBMEIICHHOW ¢ N300paKeHNEeM HEeHarpy)keHHOro o0bekTa . IIpu aToM 00beKT 10 U mocine aedopma-
LIUM MO>KET BOCIIPOU3BOJUTHCS Pa3HbIM LBETOM . Eciu nosydeHHble pe3yabTaThl aHAIN3a CBUJIETEIIb-
CTBYIOT O HEXEJIATEJIbHbIX CBOMCTBAX MOBEJIEHUS IIPOEKTUPYEMOr0 0O0BEKTA, KOHCTPYKTOP UMEET BO3-
MOYKHOCTh U3MEHHUTH €ro (OpMY U MOBTOPUTH aHAIU3 METOJIOM KOHEYHBIX 3JIEMEHTOB JIJIsl IEPECMOT-
PEHHOM KOHCTPYKLIMH.

O030p M olleHKa MPOEKTHBIX pemieHuii. [IpoBepKy TOUHOCTH MPOEKTUPOBAHUS MOKHO JIETKO
BBINOJIHUTH C MCIOJB30BaHUEM Tpaduueckoro tepMmuHana. [lomyaBromarndeckue CTaHIapTHBIC MPO-
IpaMMblI OIPENEICHHS Pa3MEPOB U JOIYCKOB, IPUBSA3BIBAIOIIUE PA3MEPHBIE XapaKTEPUCTUKU K yKa3bl-
BAaEMBIM TI0JIH30BATEIEM MOBEPXHOCTSIM, MO3BOJISIFOT COKPATUTh YMCIIO OMIMOOK B ONpEACTICHUU pa3-
MepoB. [Ipy 3TOM KOHCTPYKTOp MOKET MOIy4aTh H300paKeHUSI HHTEPECYIOLIUX €ro AeTajaeil KpynHbIM
IUIAHOM U YBEJIMYMBATh COOTBETCTBYIOIIME M300pa)K€HMs B LIEJIAX MPOBEJEHUs 0oJiee TIATEIbHOTO
aHanu3a.

Yacto B npouecce 0030pa MPOEKTHBIX PELIEHUH HCIOIb3YETCs Mpolieypa, Ha3blBaeMas pas-
OuenueM Ha ciou. Hampumep, npu ymesioM HUCIOJNb30BaHUM 3TOM MPOLELYpPbl BO3MOXKHO HAJIOKEHUE
TreOMETPUYECKOro 00pa3a KOHTYpOB FOTOBOM JETAJIM MOCIE MEXaHWYEeCKOH 00pabOTKM Ha CTaHKE Ha
n300paKeHHe YEpHOBOM 3aroToBku. Takasi onepauus rapaHTUpYeT, YTO pa3Mepbl 3arOTOBKU yJOBIIE-
TBOPSIIOT TPEOOBAHMSIM K pa3MEPHBIM XapaKTEPUCTUKAM JETajH Mocje YUCTOBOM 00paboTKu. YKa3aH-
Hasl Ipoleaypa MOKET NIPUMEHSATHCS MOATANHO B IEJIAX KOHTPOJIS KaKJIO0W OTAEIbHOM CTaJuu U3ro-
TOBJICHUS JIETAJIH.

Eme oxna mponenypa, peanusyemMasi B aHalM3€ IMPOEKTHBIX PEIIEHUM, COCTOMT B MPOBEPKE
B3aMMHBIX HAJIO)KEHUH. JTa Ipoleaypa cB3aHa ¢ KOHTPOJIEM MECTOIOJIOKEHHUS 3JIEMEHTOB KOMITOHO-
BOYHOTI'O Y3714, TaK KaK CYIIECTBYET PUCK YCTAHOBKM MX Ha MECTA, YK€ 3aHSThIE IPYTMMHU KOMIIOHEH-
tamu. [1o700HBIN PUCK OCOOEHHO peajieH MpU MPOEKTUPOBAHUM KPYMHBIX XUMUYECKHX 3aBOJOB, XO-
JIOJWJIBHBIX YCTAHOBOK M Pa3HOTO pojia TPyOOIIPOBOJOB CI0KHOM KOH(UTypaIuu.

OpnHo u3 HanboJiee UHTEPECHBIX CPEACTB OLEHKU MPOEKTHBIX PELICHUH, UMEIoleecs B HEKO-
topbix CAIIP, - 3T0 xuHemaTnueckue Monaenu. CTaHAapTHbIE KOMMEpUYECKHE MaKeThl KHHEMaTHKU
o0ecneunBarOT BO3MOKHOCTh TUHAMHYECKOIO BOCIIPOU3BEICHUS ABMXKEHHUS MTPOCTHIX MPOESKTUPYEMbIX
MEXaHHU3MOB BpPOJi€ IIAPHUPOB U COWICHEHHBIX 3B€HbeB. Hannuue Takux cpeicTB aHaJIM3a paciuupsieT
BO3MOKHOCTH KOHCTPYKTOpa B YaCTH BH3YaJIbHOT'O HAOJIOIEHUS 32 pabOTON HY)KHOTO MEXaHH3Ma H
MIOMOTaeT TapaHTHPOBaTh OTCYTCTBUE CTOJKHOBeHUH ¢ Apyrumu' oobektamu. Eciu CAIIP we npeno-
CTaBJISIET MOJIB30BATENIO IPaPUUECKUX CPEACTB BOCIPOU3BEACHUSI KHHEMATUKU MEXaHU3MOB, TO KOH-
CTPYKTOp 3a4acTyIO BBIHYXJIEH MTpHOeraTb K MOJIENSM, IOCTPOEHHBIM C UCIIOJIb30BAHUEM OyJIaBOYHBIX
HIMUJIEK U KapToHa. [Iporpammbl Takoro pojaa MoryT ObITh YpE3BBIYAWHO MOJIE3HBI IPH KOHCTPYUPO-
BaHUU MEXaHHU3MOB, IPEIHA3HAYCHHBIX JIJIsl BBITOJIHEHUS OMPEESIIEHHBIX ABMKEHUHN WM MPUIIOKEHUS

KOHKPETHBIX CHUJI.
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ABTOMaTHYeCKOe W3rOTOBJIEHUE 4YepTe:keil. ABTOMAaTUYECKOE YEpPUCHHUE MPEAro-

JlaraeT MoJIydYeHHEe BBITIOJIHEHHBIX Ha OyMare KOHCTPYKTOPCKUX YepTeX el HEeMOCPEeICTBEHHO Ha OCHO-
Be nHpopmanuu, xpansueiics B 6aze nanabix CAIIP. B HEKOTOPBIX aBTOMAaTH3UPOBAHHBIX KOHCTPYK-
TOPCKUX OIOpO Ha MEPBBIX MOPAaX BO3MOXKHOCTh aBTOMATHYECKOTO W3TOTOBIICHHS YepTekeil Obuia
ornpeaensonuM (hakTopoM 1enecoodpasHoctu 3arpat Ha npuodbperenrne CAIIP. D1o HeyTUBUTENBHO,
Tak Kak npousBoautenbHOcTh CAIIP Ha ykazaHHOM omepanuu MO CPaBHEHUIO C YEPTEKHUKOM BO3-
pacTaeTr IPUMEPHO B IIATH pa3.

Lenbiii psa GyHKIMOHANBHBIX Bo3MoOXxHOCTe MMI™ kak pa3 HauIydiuM oOpa3oM MposBIsSET-
Csl MMEHHO B IIpOLIEypax U3roToBieHMs uepTexeil. CroJja OTHOCITCS aBTOMaTHYECKOE ONpEe/ICHUe
pa3MepoB, MITPUXOBKA HY)KHBIX 00JacTel, MacIITaOMPOBAaHUE, a TAK)KE IIOCTPOEHHUE Pa3pe30B U yBe-
JUYCHHBIX U300paKeHUH KOHKPETHBIX DJIEMEHTOB JieTajeil. BaxkHyl0 poiib B YePUCHUU C MCIIOIH30Ba-
HueM DBM urpaet BO3MOXKHOCTb BpAIlIEHUs JeTajeil iU BHIMOJIHEHUS HHBIX MpeoOpa3oBaHui n300-
pakeHUd (Hampumep, Ul MOJIyY€HHUs KOCOYTOJIbHBIX IMPOEKIUH, MOCTPOEHUS] U30METPUM WJIH Tep-
cnektuBsl). B 6onbmmacTBe CAIIP npenycMmarpuBaeTcss BO3MOXHOCTh (POPMUPOBAHUS IIECTU TIPOCK-
nui reranu. KOHCTpYKTOpCKHE YepTE’U MOTYT IPUBOAUTHCS B COOTBETCTBHUE C IIPUHATON B KOHKPET-
HOW (upMe CHCTEMOH CTaHAAPTOB IyTEM BOIUIOIIECHUS TPEOOBAaHWN ATHX CTAHAAPTOB B KOHKPETHBIE
MamnHHbIe nporpammbsl CAIIP.

Kunaccnpukanuss m KkogupoBaHue Jeraseid. B 10monHEHHE K Y4ETHIPEM ONMCAHHBIM BBIIIE
¢ynkuusm CAIIP cnenyer ormeruts eme ogHo noctonHcTBo CATIP: ee 6a3a mJaHHBIX MOXKET UCHOJb-
30BaThCs I pa3paboTKu cUCTeMbl Kiaccudukanuu u kogupoanus aeraneit (CKK). Cmeict 3Toit cu-
CTEMBl COCTOMT B TOM, YTO MOJOOHBIE J€TaJld IPYNIHUPYIOTCS B KJacchl, U CBOWCTBO MX IOA0OMS
oroOpakaeTcsi B cxeMe KOAMPOBaHUSA. B pesynbraTe KOHCTPYKTOPHI MOTYT HCIOJB30BATh CHUCTEMY
KJIacCCU(UKALMK U KOJAUPOBAHUS B CBOEH padOTe ISl OTHICKAHUS YK€ CYIIECTBYIOIIUX KOHCTPYKLUN
JIeTaJIe BMECTO IIPOCKTUPOBAHMS MX KAXKIBIM pa3 3aHOBO. M3BECTEH M LENbIN Pl APYTHX IPUMEHE-
Huii CKK B TeXHOTOTHYECKHX MpoIieccax.

dopmMupoBaHue NPOU3BOACTBEHHO 0a3bl JaHHBIX. PaHee ObuIM ONKCaHBI PA3JIMYHBIE CIIO-
cOOBI YBEJIMYEHHUS MPOU3BOJUTEIBHOCTH TpPYyJla KOHCTPYKTOPCKOIO OT/E€da 3a CYET aBTOMaTH3aluu
mpolecca MpoeKTUpoBaHus ¢ npuMeHeHneM DBM. Jlpyras BakHas Npu4HMHA, IO KOTOPOIl BHEJIPEHHE
CAITIP ocobeHHO OmpaBIaHHO, 3TO BO3MOXHOCTh CO3/1aHUsI 0a3bl JAHHBIX, HEOOXOIUMBIX JIJISl TIOCTIe-
JYIOILETO U3TOTOBJIEHUS NPOEKTUPYEMBIX M3JeIni. B TpaIuIIMOHHOM NPOU3BOJACTBEHHOM LIUKIIE, UC-
ITIOKOH BEKOB CYIIIECTBOBABIIEM B IIPOMBIIIEHHOCTH, KOHCTPYKTOPCKHUE YEPTEHKHU U3TOTOBISUINCH KOH-
CTPYKTOPOM-YEPTEKHUKOM, a 3aTEM MCIOJb30BAIINCH MHKEHEPAMU-IIPOU3BOACTBEHHUKAMU I pa3-
paboTKH IIaHa MPOU3BOACTBA (HAIIPUMeEp, AJIsl MOATOTOBKH TaK Ha3bIBAa€MBIX MapLIPYTHBIX KapT). Ta-
KUM 00pa3oM, AeWCTBUS MO0 IPOEKTUPOBAHUIO U3JIEIHS OTAETSUIUCH OT (PYHKIMH IUIAaHUPOBAHUS MIPO-
M3BOJICTBA U HAJIMIIO MMEJHCH JIBA pa3HbIX 3Tamna. Takoi moaxoxa cBsizaH ¢ OOJIBIIMMU 3aTpaTaMu Bpe-
MEHU U JyOJIMPOBaHUEM YCHJIMH KOHCTPYKTOPOB U NMPOU3BOACTBEHHUKOB. CoBceM MHaue 0OCTOUT Jie-
JI0O B UHTETPUPOBAHHOW CHUCTEME aBTOMATU3ALMHU TPOCKTUPOBAHUS U aBTOMATU3AIMH ITPOU3BOJICTBEH-
Hbix nporieccoB (CAIIP/AIIII), rae ycraHaBnmuBaeTcsl mpsiMasi CBSI3b MEXKIY MPOIECCaMU TTPOESKTUPO-
BAHMS W HM3TOTOBJICHUS U3JeNuM. B Takol cuctemMe He TOJIBKO CTaBUTCS 3aJa4a aBTOMAaTHU3UPOBATH
oTpesieJIeHHbIE ATAIbl 00OUX 3TUX MPOILIECCOB, HO U MPECIEayeTCs 11eJb aBTOMATUYECKOTO BBIMOJIHE-

HUS [Iepexo/ia OT Mpoliecca KOHCTPYHMPOBAHUS U3JIEIHS K OTepalusM 110 ero u3roTosieHuto. B Hacro-
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AMEeC BpEMA CYHICCTBYIOT aBTOMATU3UPOBAHHBIC CUCTCMBI, B KOTOPBIX Ha 3TAIlC IMPOCKTUPO-

BaHMS CO3JAeTCs JbBHHAS JOJS WHPOPMAIMM M JOKYMEHTAIMH, HEOOXOAUMOMW JUIS TUIAHMPOBAHHS
HPOM3BOJICTBEHHOTO IPOIIECCa W YIPABJICHUS TEXHOJIOTHYECKHMHU OINEPALMsIMH M3TOTOBIICHUS CIIPO-
E€KTUPOBAHHBIX U3EIHM.

IIpoussoocmeennasn 6aza OanHbIx TIPEICTABISET COO0H MHTEIPHPOBAHHYIO 0a3y NaHHBIX, eU-
Hyto uis CAIIP u aBTOMAaTM3MpOBAHHOW CHCTEMBI YIPABJICHUS MPOU3BOJCTBEHHBIMH MPOLIECCAMHU.
Ona conepXuT Bcro nH(popMaIuio 00 u3nenuu, copMUPOBAHHYIO B MPOIECCE €r0 MPOSKTUPOBAHUS
(reomeTpuYecKue pa3Mepsbl, BEJIOMOCTH MAaTEPUANIOB U JIeTallei, crieln(pUKAIlMd MaTepHajIoB U Jp.), a

Anp . TAKXKXC HCKOTOPBLIC IOOMOJHUTCIILHBIC CBCIACHUA,
Ann

[— Iom—1 HEOOXOIMMBIE ISl TIPOU3BOJICTBA U MOIy4acMbIc
leomeTpueckoe FlpoexTuposanme

0AenMpoBanme UHCTDYMEHTS

| o cenacr Ha OCHOBE NPOEKTHBIX AaHHBIX. Ha puc. 1.6 mo-

{
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MIPOU3BOACTBA B TUIIMYHOW IPOU3BOJCTBEHHOM

ABTOM3TYInPOBaHHOE

{_—_‘l m : KazaHa CTPYKTYpa CBA3CHU 0a3nl JaHHBIX
Vrimeneproim NPOTPaMM ANA
ananus crankos ¢ Y

06a0p « ouenka nRaknuposanne

Coomren | ( l CAIIP/AIIIT ¢ mporeccaMu HPOSKTHPOBAHUS U
Aa::w MponasoacTao
MIPOEKTHbiX PEWeHA TEXHONOTUHECKOrD

MMTEDAKTHBHON
npoyecca CI)I/IpMe

Astomatadeckoe Obuemnoe u
43r0TOBNEHHE KBAEHAAPHOE

epvencn arvposane Puc. 16. XenarenbHble B3aHMMOCBS3M MHTEIPUPOBAHHON Oasbl
— JanHpx CAITP/ATIIT ¢ mporieccamyt MPOSKTUPOBAHKS 1 TPOK3-

BOZICTBA
1.4.3. Crpykrypa CAIIP

Cucrema aBTOMAaTHU3MPOBAHHOTO MPOEKTHUPOBAHMS IPEICTABISET COOOH OpraHU3aIlOHHO-
TEXHUUYECKUN KOMILJIEKC, COCTOSIIIMN U3 OOJBIIOro 4Kcia MOJACUCTEM U KOMIOHEHTOB. Iloncuctemsl
ABJIIIOTCS OCHOBHBIMHU CTPYKTYpHbIMH 3BeHbsIMU CAIIP u pasnuuarorcs mo Ha3HAuY€HUIO U MO OTHO-
HIEHUIO K 00BEKTY IPOEKTUPOBAHMUSI.

Cy1ecTByOMUN 0TEUECTBEHHBINH U 3apyOEHBIN ONBIT B 00JaCTH aBTOMAaTU3ALUU POEKTHUPO-
BaHMs CBUJIETEIBCTBYET O TOM, YTO pa3paboTka, BHeApeHue u >PEGEeKTUBHOE HUCIOJIB30BAHUE TMPO-
IPaMMHBIX KOMILJIEKCOB, IPEIHA3HAYEHHBIX JJI1 aBTOMAaTU3alluu Mpoliecca MPOEKTUPOBAHUS U peau-
3yeMbIX Ha 0a3e coBpeMeHHbIX DBM, TpeOyIoT KOMITJIEKCHOTO PELIeHHsI IIMPOKOI0 CIIEKTpa MpodiieM:
OpraHU3aI[MOHHBIX, TEXHUYECKHUX, MATEMAaTHYECKUX, IPOrPaMMHBIX, JIMHTBUCTUYECKHUX, HH(OpMALIH-
OHHBIX U Jp. Penenue tux npobiem 6a3upyeTcst Ha COOTBETCTBYIOIIMX BUIaX OOECIIeUEHUsI.

CnoxxHOCTh pa3pabOTOK OONBIINX KOMIUIEKCOB B3aMMOCBS3aHHBIX IPOrpaMM 3aKIH04aeTcs B
TOM, 4YTO 3((HEKTUBHOCTH PEUICHUS KaXK/10l KOHKPETHOH MpoOaeMbl, Kak MpaBUo, ONpeneisieTcs Ha
3aBeplUIaloIIeM dTare padoThl, KOT/ia BCSl MM OOJIbIIast YacTh CUCTEMbl HAUMHAET (PYyHKIMOHUPOBATH.
OTO MpenomnpenenseT CI0KHOCTh CO3/1aHUs BBICOKOI((PEKTUBHBIX MPOTPAMMHBIX KOMIUIEKCOB MpU
nepBOHavYaIbHON pa3paboTke. Kak mpaBmiio, cucrema craHoBUTCS 3(D(PEKTUBHOM B X0OJI€ CPABHUTEb-
HO JUITMTEIHLHOTO MPOIIecca CO3/1aHusl, UCTIBITAHUH, COBEPIIEHCTBOBAHUS U IOBOJIKH.

[Ton mpob6iiemoii cunrtesa ctpyktypsl CAIIP nonumarorcs:

e OIPECACIICHUC COCTaBa U B3aHMOCBSI3€H JIEMECHTOB CHUCTCMBI,

BbIOOD MPUHIIUIIOB OpraHU3allii B3aUMOJEHCTBUS 3JIEMEHTOB;

ONTUMAIBHOE pacrpeaenenrne QyHKIui Mex 1y yeaoBekoM U OBM;

BbIOOpP OpraHN3allMOHHON UEPAPXUH;

pelIeHre BOMPOCOB OpraHU3alui WH(POPMAIMOHHOTO HHTEep(deiica Mexay dJIeMEHTaMHU CH-
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CTEMBI.
3amaun cunTe3a cTpykTypsl CAIIP B3auMOCBSI3aHBI C 33JjauaMH ONITUMU3AIUH (DYHKIIMOHHPO-
BaHUS CUCTEMBI.

OrpannueHusMHu B mporecce cuHTe3a cTpykTypsl CAIIP sBnstoTCs 1OMYyCTHMMBIE HAarpy3Ku
351IeMEeHTOB (00BeMBI HHPOPMALIUH), IepepadaTbiBacéMble B €AMHUIYY BpeMeHH. OHUM U3 TaKuX dJie-
MeHTOB CAIIP siBnsieTcss 4enoBeK, KOTOPBIM, KaK MOKa3bIBAIOT HUCCIEAOBaHUS, HEPEAKO BBIHYXICH
NPUHUMATh PEUICHUs B Ipolecce paboThl B CUCTEME CO CKOPOCTBIO BO MHOTO pa3 OoJbIleH, YeM MpHu
TpaJuLIMOHHON paboTte. EcTeCTBEHHO, OH HE MOXKET JJIUTEIILHOE BPEMs BBIIEP/KUBATH TaKyl0 Harpys-
KY.

Cpenu pa3HOOOpPA3HBIX CUCTEM YIIpaBIEHHs (K KOTOPHIM, B YeCTHOCTH, IPUHAJIE)KAT U CUCTE-
MBI IPOEKTUPOBAHUs1) HAaUOOJIEE PaCIPOCTPAHEHBI CUCTEMBI C HEPAPXUUECKOM CTpyKTypou. Mx xapak-
TEPHBIMU OCOOEHHOCTSIMH SIBIISIFOTCSI:

e ABTOHOMHOCTb OTJEJIbHBIX [TO/ICUCTEM;

e yIpaBIJIEHUE MOJICUCTEMaMH MPH HEMOIHOW MH(POPMALINH;

e arperupoBaHue HHGHOPMAIMH MIPH JBIKEHUH BBEPX M0 UEPAPXUIECCKUM CTYIICHSIM;

e B3aMMOBJIMSHUE TIOACUCTEM M3-3a HAINYHS OOIIMX OrpaHUYCHHH.

OCHOBBI MaTEMAaTUYECKON TEOPUM CUHTE3a CTPYKTYPhI CJIOKHBIX CUCTEM B HACTOAILIEE BPEMsI
TOJIBKO 3aKiajbpIBaloTCs. B xadecTBe kputepust 3QpPeKTHBHOCTH WX (PYHKIIMOHUPOBAHHS, KaK MPaBU-
J10, IPUHUMAETCS MAaKCUMYyM MH(OPMAaLIUY, IOJyYEHHON B €IMHUILY BPEMEHHU.

Kak u mobas cnoxnas cucrema, CAIIP cocrout uz noacucrem (puc. 1.7). Paznuyarot noxacu-
CTEMBI TPOEKTUPYIONINE U 00CITYKUBAIOIIHE.

Onepauuor{uble CHCTEMBI
( ¥ ceTeBoe porpamMHoe ofecredetme ) Puc 1.7. Ctpykrypa nporpammuoro obecnieuenust CAITP
CucremHas cpena CAITP
ey Ilpoexmupyrowue TOJICUCTEMBI HEMOCPEACTBEH-
| rommmeeent || pov || case || o,
P HO BBINOJHAKT MPOEKTHBIE TpoueAaypsl. [Ipumepamu

MPOCKTUPYIOIIUX MMOACUCTEM MOTYT CIIYKUTh IOACUCTC-
”Pr‘l’;;g:g%’e‘ﬁl;"e MBI TCOMECTPHUYCCKOTO TPEXMEPHOI0o MOACIUPOBAHUA MC-

XaHUYECKUX OOBEKTOB, M3TOTOBIIEHUS KOHCTPYKTOPCKOM

JOKYMEHTAIIMH, CXEMOTEXHUYECKOTO aHaIM3a, MPOSKTUPOBAHMS TUTAHUPOBKH MeXaHOoOpabaThIBaro-
IEro 1iexa.

Obcnyacusarowjue IOJCUCTEMBI 00ecrieunBaOT (GYHKIIMOHUPOBAHHUE MPOEKTUPYIOMINUX MOJICH-
CTE€M, WX COBOKYITHOCTh 4acTO Ha3bIBalOT CUCTeMHOM cpenoil (miu obonoukoit) CAIIP. Tunuunsimu
00CITy>KMBaIOIIUMHU MOICUCTEMAMHU SIBJISIFOTCS MOJCUCTEMBI YIPaBIeHUS MPOeKTHbIMU JaHHbIMU (PDM
— Product Data Management), ympasiaenus mporieccom npoektupoBanus (DesPM -Design Process
Management), moJyib30BaTeIbCKOro HHTEpdeiica a1 cBsa3u paspadborunkoB ¢ IBM, CASE (Computer
Aided Software Engineering) muist pa3paboTKu U CONPOBOXKAeHHUs porpaMmuoro obecreuenust CAIIP,
oOyJaroniue MoJCUCTEMBI JIJI OCBOCHHUS TI0JIb30BATEISIMU TEXHOJOTHM, peann3oBaHHbIX B CAIIP.

CrpykrypupoBanue CAIIP no pa3nuuHbIM acriekTaMm OOYCIIOBIMBAET MOSBIEHUE 61008 0Dec-
neuenuss CAIIP. IIpuHSTO BBIACIATH CEMb BUIOB OOECIICUEHUS:

1. mexnuuecxoe (TO), BkIIOHaromiee pasnuyHble annaparHele cpenctsa (OBM, nepudepuii-
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HbIE YCTPOMCTBA, CETEBOE KOMMYTAIIMOHHOE 000pYJOBaHUE, TUHUH CBS3H, U3MEPUTEIb-

HBIE CPENICTBA);

2. mamemamuuecxkoe (MO), 00beqUHSIONICE MATEMATHYECKAE METOBI, MOACIH W aJITOPUTMbI
JUTSI BBITIOJTHEHUSI TPOSKTUPOBAHHS,

3. npozpammnoe (I10), npeacraBisemMoe KoMnbioTepHbIMU porpammamu CAIIP;

4. ungpopmayuonnoe (MO), cocrosmee uz 6a3 nanasix (bJl), cuctem ynpasienus 6azaMu aH-
HeiX (CYB/I), a Takke Apyrux NaHHBIX, UCTIOIB3YEMbBIX MPU MPOSKTUPOBAHUH, OTMETUM, YTO BCS
COBOKYITHOCTb UCHOJIB3yEMbIX IPU MPOSKTHPOBAHNHU JAHHBIX HA3bIBAE€TCS MHPOPMAIIMOHHBIM (DOH-
nom CAIIP, a B/ Bmecte ¢ CYB]] Hocut HazBanue Oanka naHHbIX (buJl);

5. aunesucmuuecxkoe (JIO), BeIpakaeMoe S3bIKaMHU OOIICHUS MEX MPOSKTUPOBIIUKAMHU U
OBM, s3pIkaMu IPOTPaMMUPOBAHUS SI3bIKAMU OOMEHA JaHHBIMU MEKIY TEXHUYECKHUMH CPEICTBa-
mu CAIIP;

6. memoouuecrkoe (MerQ), BKIIOYAOIIEE PA3IMIHBIC METOTUKHA MPOSKTUPOBAHMSI, HHOTIA K
MeTO OTHOCAT TaK)ke MaTeMaTHUECKOe 00ECIICYCHNE;

7. opeanuzayuonnoe (00), npeacTaBiasieMOe ITATHBIMU PACIIUCAHUSIMU JTOHDKHOCTHBIMU MH-

CTPYKLUSAMU U IPYTUMH TOKYMEHTaMU, perilaMeHTHUPYIOIIUMHU paboTy MPOEKTHOTO NMPEANPUATHUS.

1.4.4. Cucremuas moaean CAIIP

JIro6as cucrema, Brinrouass CAIIP, MoxeT ObITh Mpe/icTaBIeHa CIeAyIOIIen IIECTePKO:
S ={Ind, Prp, Atr, Inp, Out, Str}.

3neck Ind — o6o3HauCHHE U HAMMEHOBAHKUE CUCTEMBI; Prp — 1enu cucteMsr; Atr — obrecu-
CTEeMHBIE XapaKTepUCTUKH; lnp — Bxox cucrembl; OUt — BBIXOJ CUCTEMBI; SII — CTPYKTypa CHCTEMBI,
Str = {E, R}, rne E— KOMIIOHEHT CHCTEMBI, R — CBSI3U KOMITOHEHTOB.

PaccmoTpuM 3T KOMIIOHEHTHI puMeHUTENbHO K CATIP.

O0o3nauenne cucrembl. Kaxxaas koMMepueckas cucreMa J0JDKHA UMETh 3aperucTpUpOBaH-
HBI TOBAapHBII 3HAaK, KOTOPBI B COBOKYMHOCTH ¢ 0003HauU€HHEM BEPCUU U MOTUGPHUKAIIMH CUCTEMbI
npezcTaBisier coboit o6o3Hauenue cuctembl. Hampumep, AutoCAD v14.1. HaumeHoBaHME CHCTEMBI
colepkHT ee (YHKUMOHAJIbHOE omucaHue. Hampumep, cucrtema aBTOMAaTH3alMM NPOEKTHPOBAHUS
TEXHOJIOTUYECKUX MTPOLIECCOB.

Bxon u BbIxoa cuctrembl. Bxossl (INp) u Berxoast (Out) cuctemsl onpenenstoTes ee PyHKIno-
HaJIbHBIM Ha3zHaueHueM. DyHkimoHanbHoe Ha3HaueHne CAIIP coctouT B pa3paboTke mozeneil naH-
HBIX TIPOEKTUPYEMBIX M3/EIHIA U TEXHOJIOTHYECKUX MPOLIECCOB, a TAK)KE COOTBETCTBYIOLIEH JOKyMEH-
TaIMH, SCIIU 3TO HEOOXOIUMO.

OcHoBHas 3amaya CAIIP 3aximtouaercss B MpeoOpa3oBaHUU JECKPUITHBHOTO, T.€. KOCBEHHOTO
OTIpeNieNIeHus] MPOEKTHPYEMOro OOBEKTa WM Ipolecca IMOCPEACTBOM IEPEUUCIIeHUs] TpeOyeMbIX
CBOWCTB €ro, B KOHCTPYKTHUBHOE, COJEpiKalllee SIBHOE OIMCAHME XapPAKTEPHCTUK U CTPYKTYpBI BCEX
3JIEMEHTOB COOTBETCTBYIOIIETO OOBEKTa HJIM MpOIlecca C HUCIOJIb30BAHUEM HMEIOIIUXCS AAHHBIX U
3HaHu# (puc. 1.8). JleckpunTHBHOE OIpeIeIEHUE COACPIKUTCS B TEXHUUYECKOM 33/1aHUH (TEXHHUUECKUX
TpeOOBaHUAX), a KOHCTPYKTUBHOE — B MOJEISAX JAaHHBIX, a Takke B paboueil KOHCTPYKTOPCKOH U
TEXHOJIOTUYECKOM TOKYMEHTAIIH.

Crpykrypa cucrembl. CymmapHoe npeobpa3zoBaHue WHGOpMaIMU, MPEICTaBICHHOE Ha PHC.
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1.8, ocymecTBisgercs 3a psl 3TAloOB, PEATU3YEMbIX B3aUMOCBSI3aHHBIMU I10JACHCTEMAaMHU.

@ynxyuonanvras cmpykmypa (Str) CAIIP, noctpoeHHO# Ha 0a3e 3TUX MOJCHCTEM, MPEICTABICHA Ha

Pemenns
novml;::a:ma Konctpyxtussoe pHC' 1'9'
l i s
) Te—— { preyguimiesmom Puc 1.8. Bxozp! u Beixoasr CAITP
;vlm\.{)mc ¥ (Pabouas
vl,l?tf;::p,\\‘\!vl 0 AOKYMCHTAlMA )
\M . IpoexTupopanne
) HIIEHH H TEeXHO- I/ICXOIIHLIC JaHHBIC I MPOCKTUPOBAHUA
TIOr'HY9eCKMX mpo-
Leccos : u3acsa CoACpKAaTCAad B TCXHUYCCKOM 3alaHUH WA
: Mozem
‘ ) L, wposmpyewors  TeXHMYECKUX TpeOoBaHMsAX. IlepBblii 3Tam npoek-
Texuwgeckue [porpammuinie

moueccos  THPOBAHHSL TPETHA3HAYCH JUIS Pa3pabOTKH Mpo-

cpencrsa cpeacrsa
CAIlP CAITP
CKTHBIX OaHHBIX, KOTOPBLIC BKJIKOYAIOT YCPTCIKHU

OOIIMX BHJIOB U/WUJIM TEOPETHUYECKHE YEPTEIKHU, CXEMBbI, pacyeThl, TaOMUIIb! U T.11. Ha sTamne npoexktupo-
BAHMS M3JEJIME PACCMATPUBACTCS KAaK TEXHUYECKAs CHCTEMa, COCTOAIIAs U3 KOMILIEKCA B3aUMOCBS-
3aHHBIX TEXHUYECKUX CPEACTB (3JE€MEHTOB, nojacucteM). IIpoBoasTes orieHka TeXHUYECKUX TpeOoBa-
HUH, BBIOOP CTPYKTYPBI U3JIENIHSI, pacueT U ONTUMU3ALIMS XapaKTEPUCTUK U3EUs B LIEJIOM U €ro Moj-
cucreM, (hopMupoBaHue 00IIETO BUAA U TPEABAPUTEIbHBIE KOHCTPYKTOPCKHE PACUETHI.

Bropoii atan mpoeKTupoBaHUs U3ENHSI 3aKJIF0UAETCSl B KOHCTPYMPOBAHUM U3JIEIHS U MOJIy4de-
HUU pabodell KOHCTPYKTOPCKOW JTOKYMEHTAllMd Ha MAIIMHHBIX HOCHUTENSX (COOPOUYHBIX YEpPTEXKEH,
JepTexen gerancid, crienudukanuii u 1.11.). Ha 3TOM 3Tarne BBITOJHSIOTCS YTOYHEHHBIC pacyeThl KOH-
CTpyKLMH. B mporecce KOHCTpYyHMpOBaHUS MOKHO BBIJCJINUTDH JBA PA3JIMUYHBIX B METOJUYECKOM OTHO-
[ICHUH TTOAdTaNa: KOHCTPYUPOBAHHE COOPOYHBIX €TUHHIL U JICTAITNPOBKA.

[TepBblii mOA3TAN CYHIECTBEHHO CBS3aH C BUJOM MPOEKTUPYEMOIO U3AEIUS U IIOITOMY SIBIISIET-
Csl CIIeNMaTM3UPOBaHHBIM. [leTannpoBka ciiabo cBs3aHa co crenru(UKON U3eTuil 1 OCHOBBIBAETCS HA
3HAHUU TaKOW OOIIENHKEHEPHOUW TUCIMUIUINHGI, KaK «JleTany Mammn.

MamuHHass MOJeNb JIeTald, CoJAeprKalas BCO HMHQoOpMaluio, TpeOyeMyro IO CTaHIapTaMm
ECKJ, sBnsercs ¢yHIaMEHTOM MJii IMOCTPOECHUSI CKBO3HBIX KOHCTPYKTOPCKO-TEXHOJOTHYECKUX
CAIIP.

[TpoexkTrpoBaHHE TEXHOJIOTMYECKUX MPOLECCOB BKIOYAET (HOPMHUPOBAHHUE JTAHHBIX MapILIpyT-
HBIX M ONEPAlMOHHBIX MTPOLIECCOB M0 BCEM TEXHOJIOTMUECKUM MepejieNnaM, a Takke B (pOpMUPOBAHUN
MIpoYeil TEXHOJOTUYECKONW TOKYMEHTAIIMN Ha MAIIMHHBIX HOCUTENSX B COOTBETCTBUH C TPEOOBAHUAMHU
ECT/H. OnnoBpemMeHHO (HOPMHUPYIOTCS TEXHUYECKUE 3aJlaHUsl Ha KOHCTPYHPOBAHUE HEOOXOIUMBIX
CPEICTB TEXHOJIOIMYECKOIO OCHAIIEHUSI, KOTOPOE BBIMOJIHAETCS COOTBETCTBYIOIIMMU KOHCTPYKTOD-
cKuMH noacucteMamu. Ha ocHoBe nH(OpManyu, moay4eHHON Ha 3TOM 3Tare, MPOBOJUTCS MOATOTOB-
Ka YIpaBJIAIOIIKX MporpaMm aisi ctankoB ¢ UITY m1st u3roToBineHus: Kak CpefCcTB TEXHOJIOTUYECKOTO
OCHAILICHHUS], TaK U JIeTaJIel OCHOBHOT'O MPOU3BOJICTBA.

Jlannsle, pazpaboTtanHbie B pesynbrate pyHkunonupoBanus CAIIP (cnemudukanuu, BegoMo-
CTH, KapThl TEXHOJIOTHYECKHUX MPOIIECCOB U HANAA0K, YIPABIAIONIME IPOTPAMMBI U T.I1.), IEPEIAIOTCS

B aBTOMAaTHU3UPOBaHHBIEC cucTeMbl yrpasieHus (ACY).
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1.4.5. Paznosuagnoctu CAIIP

Knaccudukamuro CAIIP ocymecTBIsOT 10 psy MPU3HAKOB, HAIIPUMED, TIPHIIOKEHUTO, Tee-
BOMY Ha3HAau€HUIO, MacuITabaM (KOMIUIEKCHOCTH PElIaeMbIX 3aJ1ad), Xapakrepy 0a30BOil MOICUCTEMBI
—sanpa CAIIP.

[To npunoosrcenusm nanbosee MpeaCTaBUTEIBHBIMU U IIUPOKO UCHOIb3YEMbIMU SIBISIOTCS Cle-
nytouue rpynnsl CAIIP.

1. CAIIP ansg npuMeHeHus B OTpacisx oOLIEro MalIMHOCTPOEHUS, YaCTO HA3bIBAIOT MAIIUHO-
crpoutenbubiMu CAITP utn MCAD (Mechanical CAD) cucremamu.

2. CAIIP gns pagunosnekrponnku. Ux wassanus — ECAD (Electro CAD) wiu EDA (Electronic
Design Automation) cuctemsl.

3. CAIIP B ob6nacTu apXMTEKTyphl M CTpouTeabCTBa. MX HasBanus — Arhi CAD.

Kpowme Toro, uzBectHo Gonblioe yucio Oonee cnenuanuzupoBaHHbix CAIIP, nnu BeigenseMbIx
B YKa3aHHBIX TPYIINaX, WK MPEACTABISIONINX CAaMOCTOSITENbHYIO BeTBb B Kiaccudukanuu. [Ipumepa-
mu Takux cuctem siisitorcs CAIIP mrammnos, CAIIP npecc-popm, CAIIP Gonbiuinx uHTErpaibHbBIX
cxeM (BUC); CAIIP netarensubix anmnapaT, CAIIP snekTpudeckux MaliuH U T.10.

[To yenesomy nasnauenuro paznuyatrot CAIIP unu noacucremsr CAIIP oGecnieunBaromue pas-
Hble acmeKkThl (cTparbl) npoekTtupoBaHus. Tak, B coctaBe MCAD mnosBustorcss CAD/CAM/CAE-
CUCTEMBI:

1) CAIIP ¢yukumonanproro npoektupoBanus, nHaue CAIIP-® wiu CAE (Computer Aided
Engineering) cucremsr;

2) koncmpykmopckue CAIIP obmero mammuoctpoenuss — CAIIP-K, yacto Ha3piBaeMble Mpo-
cro CAD-cucremamu;

3) mexnonozuueckue CAIIP obmiero mammuoctpoenusi — CAITP-T, nHaue Ha3bIBacMble aBTO-
MaTHU3UPOBAHHBIMU CHUCTEMAMM TEXHOJIOTMYeCcKOi nmoaroroBku npousBojactsa ACTIIII nnu cucrema-
mu CAM (Computer Aided Manufacturing).

[To crnosrcnocmu npoexmupyemvlx 00vekmog g U3NENUNA MAIIMHOCTPOCHHS 3Ta XapaKTepH-
CTUKA MPUHUMAET CIEAYIOIINE 3HAUCHHUS:

® TIPOCTBIC UBJIENHSI C YHCIOM COCTaBHBIX yacTeit 10 100 (TokapHBIN NaTpOH, PEAYKTOP U T.I1.);

® U3JIeNHsl CpelHed CIIOKHOCTH C YMCIOM cocTaBHBIX yacTeil cBoime 100 mo 1000 (cBepnmib-
HBIH CTaHOK, poduiorpad u T.11.);

® CJIOKHBIE M3/ENHs C YUCIOM cocTaBHbIX yacTei cBbime 1000 mo 10000 (Tpaktop, rpy3oBoi
aBTOMOOWIIb U T.I1.);

® OYCHb CJIOKHBIE M3JCIHS C YUCIOM COCTaBHBIX yactel cBeime 10000 mo 1000000 (camoirer-
nalHep, TeIIOX0 U T.11.);

® U3/IeNidsl OYEHb BBICOKOM CIIOKHOCTH C YMCIOM cocTaBHbIX yacteu cBoimie 1000000 (paker-
HO-KOCMUYECKHE ¥ TOMY TOJIOOHBIE KOMILJIEKCHI).

[To macuwmabam paznuyarot

e OoT/IeNbHBIE TIporpamMmmMHO-MeTonndeckue koMmiiekcel (IIMK) CAIIP, nanpumep, KoMIuiekc
aHaJM3a MPOYHOCTH MEXAaHUYECKHX H3JIeMiA B COOTBETCTBUM C METOJAOM KOHEUYHBIX 3JIEMEHTOB
(MKD) unu KoMILIEKC aHalli3a 3JIEKTPOHHBIX CXEM;

o cucteMsl [IMK;
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® CHICTEMBI C YHUKAJIbHBIMH apXUTEKTYpaMH HE TOJIBKO IporpammHoro (software), o

u texanueckoro (hardware) odecrieucHwiA.

[o xapaxmepy 6a3060u noocucmemsl paznuyaroT cienyroue pasHosuaaoctu CAIIP.

1. CAIIP na 6aze noocucmemvl MAWUHHOU 2PAPUKU U 2OMEMPUYECKO20 MOOETUPOBAHUsL. DTH
CATIP opueHTHpOBaHbl Ha IPUIIOKEHUS, II€ OCHOBHOM IPOLEAYpOIl IPOEKTUPOBAHUS SABISETCS KOH-
CTpyUpOBaHHE, T.€. ONPEACICHHE NMPOCTPAHCTBEHHBIX (DOPM M B3aMMHOTO PACHOJIOXKEHHUS OOBEKTOB.
[TosTOMy K 3TO# rpymme cucteM oTHOcUTCs OonbimMHCTBO rpaduueckux suep CAIIP B obGmactu ma-
MIMHOCTpOeHMs. B HacTosIee BpeMs MOSBIINCH YHU(PHUIIMPOBAHHBIE TpadruecKue siapa, MprUMeHse-
mbie Oosiee yeM B oxnoit CAIIP (3to simpa Parasolid ¢gupmer EDS Unigraphics u ACIS ¢upwmsr Inter-
graph).

2. CAIIP Ha 6a3e CYBJl. OHN OpUEHTHPOBAHBI HA MPHIJIOKEHHSI, B KOTOPBIX NPH CPABHUTEIb-
HO HECIIO)KHBIX MAaTEeMAaTHYECKUX pacueTax IepepabaTsiBaeTcst 00JbIIO 00BbeM HaHHBIX. Takue
CAIIP npenMyIecTBeHHO BCTPEYAIOTCS B TEXHUKO-DKOHOMHYECKHX TMPHIIOKEHUSIX, HAIPUMED, MPH
POCKTHPOBAHUN OM3HEC-TIIAHOB, HO MMEIOT MECTO TaKXKe NPU MPOCKTUPOBAHUH OOBEKTOB, MOJI00-
HBIX CTAHOYHBIM CHCTEMaM.

3. CAIIP na 6a3ze konkpemnozo npukiaonoeo nakema. @aKTUYECKH 3TO aBTOHOMHO HCIIOIb3Y-
€Mble MPOrpaMMHO-METOJUYECKHE KOMIUIEKCHI, HAalIPUMEP, UMUTAIIMOHHOTO MOJEIUPOBAHUS IPOMU3-
BOJICTBEHHBIX IPOLIECCOB, pacuyeTa IPOYHOCTH IO METO/y KOHEUYHBIX 3JIEMEHTOB, CUHTE3a U aHalIM3a
cucreM aBToMaTudeckoro ymnpasienus u T.1. Yacto takue CAIIP otnocsTes k cuctemam CAE. Ilpu-
MepaMH MOTYT CIIY>KUTh MPOTPaMMBI JJOTHYECKOTO MPOEKTHUpoBaHus Ha 0asze s3pika VHDL, matema-
trueckue nakersl Tuna MathCAD.

4. Komnnexcnvie (unmecpuposannvie) CAIIP, cocrosiue W3 COBOKYIHOCTH IMOJACHCTEM
IpeIbIIyluX BUI0B. XapakTepHbiMu npuMepamu koMiiekcHbIX CAIIP senstorcs CAE/CAD/CAM-
CUCTEMBI B MALTMHOCTPOEHUU. JIJis ynpaBiIeHHs CTOJb CIOXKHBIMUA CHCTEMaMH MPUMEHSIIOT CIelralu-
3UPOBAHHBIE CUCEeMHble CPeObl.

WNurerpuposannbie CAIIP nomxHbL:

e OXBAaThIBaTh BCE ATAlbl IPOEKTUPOBAHMS OT BBOJA OMHCAHUS MPOEKTUPYEMOI0 OOBEKTa /10
MOJTyYEHUS MPOEKTHO-TEXHUUECKOH TOKYMEHTalUU (MHTErpalus 1o riIyouHe);

e UMETh Ha OTJENBHBIX JTallax ajJbTEPHATHBHBIC AJTOPUTMBI U MPOTPAMMBI, TTO3BOJISIONINE
¢dbopMupoBaTh HauboJIee SKOHOMHYHBIE U JOCTATOUYHO a/IeKBaTHbIE MaTeMAaTUYECKUE MOJENIN B COOT-
BETCTBHU C KOHKPETHBIMH YCIIOBHUSMH TPOCKTHPOBAHUS, BHIOMPATh Pa3IMYHbIE MATEMaTHYECKHE Me-
TOJIbI JIJIS1 peLIeHMsl 3a1aHHOH 3a7au (MHTErpalus Mo MupHUHE);

e UMETh CUCTEMY YIPaBJICHUS MPOSKTUPOBAHUEM, a TAKKE HHTETPUPOBAHHYIO 0a3y JaHHBIX;

e OBITh NMPHUCIIOCOOJICHHBIMHY TS THPAKUPOBAHUS B PA3JTHUHBIX MPOSKTHBIX OPTaHU3AIINSX.

JlokanbHble aBTOHOMHBIE CUCTEMBbl aBTOMAaTHU3UPOBAHHOTO MPOEKTUPOBAHUS PEIIAIOT OTAEIb-
HbI€ YaCTHBIE 33Ja4l: KOHKPETHBIE NMPOEKTHO-KOHCTPYKTOPCKUE PACUETHI, ONpeAeTCHHbIE BUBI Yep-
TexxHo-rpaduueckux padbot u ap. [lo cymectBy nokansapie CAIIP sBISIOTCS MOACUCTEMAMU U BXOIST
B CHUCTEMBbI 00Jie€ BHICOKOT'O YPOBHSI HEpapXUH.

B 3aBucumocTu ot yposHs asmomamuzayuu npoyecca npoeKmuposanus pa3iindatoT CUCTEMBI:

® HU3KOABTOMAaTH3MPOBAHHBIE C KOJMYECTBOM aBTOMATU3MPOBAHHBIX Mpoleayp A0 25% obie-

ro KOJMYECTBa MPOIeayp Ipolecca MPOeKTUPOBAHUS;
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[ ] CpC[[HeaBTOMaTI/I3I/IpOBaHHBIC C KOJINYECCTBOM aBTOMaTI/I3I/Ip0BaHHBIX Hpoue;[yp
cBhIe 25% mo 50%;

® BBHICOKOABTOMATU3HPOBAHHBIE C KOJIMUYECTBOM aBTOMATU3UPOBAHHBIX Mpolieyp cBbiiie 50%.

[TpusHak komniekchocmu asmomamusayuu npoexkmuposanusi xapakrepusyer CAIIP B 3aBu-
CUMOCTHU OT OXBaTa 3Tall0OB HNJIN CTa,HI/Iﬁ HpOGKTI/IpOBaHI/HI (TeXHI/I‘-IeCKOC HpeI[JIO)KeHI/Ie, BCKI/ISHBIﬁ
MIPOEKT, TEXHUYECKUH TIPOEKT, paboyas JoKyMeHTalus). [1o 3 ToMy pu3HaKy pa3iuvar0T CUCTEMBI:

® OJIHOATAITHbIE;

® MHOTI'O3TAIIHBIC,

® KOMILIEKCHEBIE.

BaxxHO# XapaKTepUCTHKOU SBISICTCS 803MONCHOCMb pabomul 6 cemu. 110 3TOMY TpHU3HAKY
MOKHO BBIJICTHTh CHCTEMbI, HE UMEIOIUE BO3MOKHOCTH PabOThI B CETH, pabOTArOIINE B JIOKATHHON

CETH U UMEIOIINE BO3MOKHOCTD BhIX0a B Internet.

1.4.6. llpunuunsl nocrpoenusi CAIIP

[Tpo6nema cunTe3a onTuManbHO# cTpykTypbl CAIIP pemiaeTcs B HacTosIiee BpeMsi KaK myTeM
UCIIOJIb30BAHUS ONBITA CO3/IaHUSI AaBTOMATU3UPOBAHHBIX CHCTEM YIIPABIICHHMSI, TAK U 32 CUYET HAKOILIC-
HUS ¥ UCTIOJNIB30BAHMS OMBITA CO3JAHUS U IKCIUTyaTallud KPYMHBIX MPOTPAMMHBIX KOMILIEKCOB. DTOT
OIIBIT KOHIIGHTPUPYETCS B Psiic PUHITUIIOB, HA KOTOPBIC 1€JIeCO00pPa3HO OPUCHTUPOBATHCS MIPH pPas3-
pabotke CAIIP.

CAIIP — uenogexo-mawunnasn cucmema. KonaexkTuB pazpabOTUMKOB U IOJIb30BATENEH CHCTe-

MBI SIBJISIETCSI €€ COCTAaBHOM YaCThIO u, BSaHMOﬂCﬁCTBYﬂ C TCXHUYCCKUMU CPpCACTBAMUA CAHP, BBIIIOJI-
HACT IMPOUCCC IMMPOCKTUPOBAHUA. HpI/I 9TOM YaCThb MMPOCKTHLIX ITPOLCAYP HE MOXKET OBITH aBTOMAaTH3H-
poBaHa U peHIACTCA MPU YHaCTHHU YCIIOBCKA. OO0 aBTOMaTHYECKOM MMPOCKTUPOBAHNU MOKHO T'OBOPUTH
JIMIIIb B OTHOIICHHWH OTACIBHBIX 3aJa4.

Obecneyenue UHMEePAKMUBHO20 pencuma npoekmupoeanus, 9T0 mMO3BOJJACT NPOCKTHUPOBIIUKY

AKTUBHO BMEILIMBATHCS B ATOT MPOLIECC, OCYLIECTBISATh KOHTPOJb 33 XOJAOM IPOEKTUPOBAHUS B PEXKU-
Me auanora. Opranu3anysi MHTEPaKTUBHOTO MTPOECKTUPOBAHUS YIYUIIAETCS C YMEHBIIEHUEM BPEMEHU
peakuuu OBM.

Munumansnocms 83aumoOeticmeus cucmembsl ¢ 8HelHell cpedotl, 9TO MpeArnoaaraeT MUHUMHU-

3alMI0 PA3JIMYHBIX BUJOB B3aMMOJIEHCTBHS CUCTEMbI C BHEIIHEN Cpeloi 3a CueT COKpalleHHs o0be-
MOB BBIXOJIHOW U 0OCOOEHHO BXO/IHOM MH(pOPMAILIHH.

Ipunyun paszeumusi, MO3BOISIONTAN MPOU3BOJAUTE MOACPHU3AIUIO CUCTCMBI U PACHIMPCHUC €C

BO3MOKHOCTEH 3a cueT COBCPHICHCTBOBAHUS KOMIIOHCHTOB CAIIP n YIIOPSAAOYCHHOCTU CBsI3el MCKAY
STHMH KOMIIOHEHTaMHu 0¢3 nepepbiBa UKW C MUHUMAJIBHBIMHA NICPECPbIBAMU B (I)yHKI_[I/IOHI/IPOBaHI/II/I CH-
CTCMBEI.

Eounvui npunyun nocmpoenus CAIIP 11t TpynIibl pOJCTBEHHBIX MO0 (YHKIIMOHAIBHBIM XapaK-

TCPUCTUKaAM 00BEKTOB.

Ipunyun s601r0yUOHHOCHIU B MMPOCKTUPOBAHNH, T.C. MAKCUMAJIbHOC UCIIOJIb30BAHUC NMCIOLIC-

rocCs OIIbITa U HABBIKOB ITPOCKTUPOBAHMS, IEPCHCCCHUA UX B KOMIUICKC aJITOPUTMOB U IIPOrpaMMm, KO-
TOPBIC ABJIAKOTCA MHCTPYMCHTOM MAIIMHHOTO MPOCKTUPOBAHUA. COBCpI_HCHCTBOBaHI/IC KOMIIOHCHTOB

CAIIP B sToM cjIyqyac OOJIZKHO 6aSI/IpOBaTLC$I Ha OCHOBC HCIIOJIb30BaHUA MCTOAOB 3BPUCTUUCCKOTO
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IIPOrpaMMUPOBAHUS.

Ipunyun maxcumaibHoUu He3a8UCUMOCTNU Ol MEXHUYECKUX CU@()CWZG, KOTOPBIC MOCTOAHHO 00-

HOBJIAIOTCA.

Ilpunyun cke031020 npoekmuposanus, 00ECICUNBAIONINNA HEIPEPHIBHBIM XapaKTep MPOCKTH-

poBaHUs 00BEKTA OT WIEMEHTA 10 U3/EeJUsS B LIEJIOM U MPEAIONaralonuii aBTOMaTU3aIHI0 Ha pa3iny-
HBIX 3Talax MPOEKTUPOBAHUS OT 3aMbICJIa JIO0 BOIUIOIIEHHUS ITPOEKTaA “‘B MeTailIe”.

Cucmemnoe eduncmeo CAIIP. TIpUHIIUTT CUCTEMHOTO €IMHCTBA COCTOUT B TOM, YTO IPH CO-

3nanuu, GynknronnpoBanuu u passutun CAIIP cBs3u Mexay mojacucreMamMu JOJHKHBI 00€CieunBaTh
[eJIOCTHOCTH Beelt cucteMbl. Hanbonbimii a¢pdext ot CAIIP gocturaercs npu KOMILIEKCHON (CKBO3-
HOW) aBTOMaTHU3allMU NPOCKTHPOBAHUS Ha BceX ypoBHsX. [locienHee mo3BONSE€T UCKIIOUUTH MHOTO-
KpaTHOE onmucanue HHPopMauu 00 00beKTaxX MPOCKTHPOBAHUS, 00ECIICUYHB €€ TIPEEMCTBEHHOCTD JIJIs
Pa3JINYHBIX TIOJICHCTEM.

Cosmecmumocmob komnonenmos CAIIP. TIpuHIIMTT COBMECTUMOCTH COCTOUT B TOM, YTO SI3BIKH,

CUMBOJIBI, KOJBI, HHOOPMAIIMOHHBIC W TEXHUYECCKHE XAPAKTEPUCTUKH CTPYKTYPHBIX CBSI3CH MEKIY
nojcucteMamu, cpeacrBamu odecrieueHust CAIIP nomkHbI obecrieunBaTh COBMECTHOS (DYHKIIHOHUPO-
BaHue nojcucteM. OCOOEHHO BaXKHBIM SIBIISICTCS WH(OPMAIMOHHAS U MTPOrPaMMHAasi COTJIACOBAHHOCTh
OTIICNBHBIX MOACHCTeM. Tak, Hampumep, HHPOPMAIIMOHHAS COBMECTHMOCTHh OOECIeYrBacT paboTy
Pa3IUYHBIX MTOJICUCTEM C OJHOW U TOM ke 0a30il TaHHBIX M CIUHBIM BXOJIHBIM SI3bIKOM.

Heszasucumocmov omoenvubix noocucmem (npoepavm) CAIIP. TTpuHIUIT HE3aBUCUMOCTH OTIpe-

JeNIsieT BO3MOXKHOCTB JIJISL TTOJICUCTEM (IIPOrpaMM) BBEACHUS B JeMCTBUE W (DYHKIMOHUPOBAHUS HX
HE3aBUCUMO OT APYTHUX MOACHUCTCEM. It1oT IMPUHOMUIT HA3BIBACTCA TAKKC MOIAYJIBbHBIM IPUHIUIIOM I10-
ctpoenust CAIIP.

Omxkpoimocms CAIIP. DTOT NPUHIUI ONPEENSieT BO3MOKHOCTh BHECEHUS U3MEHEHHUM B CH-

CTEeMY BO BpeMs ee pa3paboTKU M dKCIUTyaTarui. I3MEHEHHST MOTYT 3aKJIFOUaThCsl B JI0OABIICHUU HO-
BBIX HJIN 3aMCHC CTapI)IX DJIEMCHTOB HpOFpaMMHOFO, I/IH(l)OpMaIII/IOHHOFO, TCXHHUYCCKOTIO U JIUHTBU-
CTUYECKOTO 00ecIieueHus.

Co21aco8anocms HeasmoMamu3upo8anno2o (mpaouuuoruno2o) npoekmuposarus u CAIIP —

3TOT MPUHLHII JT0JDKEH yduThiBaThes 1pu BHenpeHun CAIIP Ha yxe aeicTByroneM MpeanpusiTii co
CIIOXKMBIIEHCS CTPYKTYpOHM, B3aUMOOTHOILIEHUSAMH, (popMaMH U crioco0aMu HCIOJIb30BAHUS IPOEKT-
HOM nokymeHTtanuu. [lpu stom BHenpenne CAIIP He nomKHO HapyllaTh Ha JUIUTENBHBINA CPOK HOP-
MaJIbHOTO (DYHKIIMOHUPOBAHUS MPEATPUATHUS.

Ipunyun uepapxuuecko2o nHOCMpOCHUS CUCHIEMBbL, 06}’CJ'IOBJ'II/IBaIOHH/H>’I MHOT'OCTYIICHYATYIO

MUpaMUIAIBHYIO CTPYKTYPY CUCTEMEI C IOAYMHCHUEM HU3UIWX 3BECHBCB BBICIIINM.

Ipunyun sxnrouenus, Hpe)IYCManI/IBaIOHH/II\/’I COrjraCoOBaHUC MMapaMETPOB U BO3MOKHOCTEH KOH-

kpetHoi CAIIP ¢ 6onee cnoxnoil cucremoit (ACVYII, aBroMaTu3snpoBaHHOM CHCTEMOW Hay4dHBIN HC-
cnenoBanuit ACHU), cTosielt Beillie Ha HepapXHUueCKOM YPOBHE.

Ipunyun MHd)ODMaL!MOHHOZO e()uHcmea, Tpe6yIOHIPIf/’I HUCIIOJB30BaHHUA BO BCEX IMOACHCTEMax

CATIP HOpMaTHBHO YCTaHOBJICHHBIX B OTPACIIM MPaBUJI IPUMEHEHUS] TEPMUHOB, CUMBOJIOB, CIIOCOO0OB
npecTaBlIeHNs] UHpOpMaLUK U T.J.

Ipunyun mopanvrou sxcugyuecmu, npeanonararoumii Hanmuune B CAIIP cpencTB HacTpoliku Ha

paSBHBaIOIHHﬁCﬂ KJ1acc O6’BGKTOB, KOTOpLIﬁ N3MEHACTCA KaK KOJTMYECTBCHHO, TaK 1 Ka4YC€CTBCHHO.
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IIpunyun _nepeoco_pykogooumeius, COIJIACHO KOTOPOMY 3a IPOLECCHl pa3paboTKH,

BHenpeHus u pa3sutus CAIIP nomkeH HemocpeACTBEHHO OTBEYATh PYKOBOAUTENb COOTBETCTBYIOLIETO
MIPOEKTHO-KOHCTPYKTOPCKOrO MojpasaeiicHus. [lonpiTku mepenoBepuTh 3TO yIpaBJIECHHUE BTOPOCTE-
MEHHBIM JIMIAaM, KaK MpaBuiio, 3akaHuuBatoTcs TeM, yTo CAIIP unu okaswiBaloTcs ITUCKPEIUTUPOBA-

HbI, WJIN BBIIOJHAOT PYTHHHBIC (bYHKL[I/II/I

1.4.7. Oransl co3nanusa CAIIP

Cozianuio cucTeMbl aBTOMAaTU3UPOBAHHOTO MMPOESKTUPOBAHUS 00BEKTa, KaK MPaBUIIO, IIpe/Iie-
CTBYET CUCTEMHOE 00cjeloBaHNE 00BEKTa MPOSKTUPOBAHUS M UCTIOIb3YEMbIX B MH)KEHEPHOU MPaKTH-
K€ HEaBTOMATHU3UPOBAHHBIX METO/IOB U MPUEMOB MPOCKTUPOBAHUS, TEXHUUECKON JOKYMEHTAIUH, pa3-
pabaTbIiBaeMOM B IIpOLIECCE MPOCKTUPOBAHUSI.

B pesynbrare oOcnenoBaHUs ONpPEENSIOTCS HEOOXOIUMOCTh UM dKOHOMHUYecKas 3(pdeKTHB-
HOCTh CO3JaHMSI ABTOMATU3UPOBAHHOW cucTeMmbl. [Ipu 3TOM yUUTHIBAIOTCS 00BEM MPOEKTHO-
KOHCTPYKTOPCKUX Pa0OT, UX MEPUOAUYHOCTD, OOIIME 3aTpaThl MHKEHEPHOTO TPYyia, BOZMOXKHOCTH CO-
3/1aHUsl a/IEKBAaTHOI'O MAaTEMAaTUYECKOTO OMHCAHMSI U ONTUMHU3ALMOHHBIX MPOLEYp, He0OX0IUMMOCTh

MOBBIIICHUS] TEXHUKO-DKOHOMHUYECKUX TIOKa3aTeseh U T.1.

Lenvio cozoanusa CAIIP sBnseTcsl MOBBIIICHHE KaueCTBA U TEXHUKO-DKOHOMUYECKOTO YPOBHS
IMPOCKTUPYCMBIX 00BEKTOB IIpr UX CO3JAaHUN U MPUMCHCHHH, ITOBBIIICHUC ITPOU3BOAUTCIIBHOCTU TPY-
71a, COKpAIICHUE CPOKOB, YMEHBIIIEHHE CTOUMOCTU U TPYJOEMKOCTH MPOEKTUpOBaHus. OUeBUIHO, YTO
co3nanue CAIIP B nepByto odepeib JOHKHO OBITH O0YCIOBICHO TEXHHUKO-IKOHOMUYECKOU 11e71ec000-

Pa3HOCTBIO.
IIpu cozpanuu CAIIP u ux noacucreM BBIAEISIOT CASAYIOIINE CTaUH:
® [IpEeIIIPOEKTHBIE HCCIIeI0BaHUS,
® TEXHUYECKOE 3a/laHue,
® TEXHUYECKHUE NMPEAJIOKEHNUS,
© D)CKHU3HBIN MPOEKT,
® TEXHUYECKUH IIPOEKT,
e paboyuil MPOEKT,
® I3rOTOBJICHHE,
®0TJIa/IKa U UCIIBITAHUS,
®BBOJI B JICHCTBHE.
Kaxxnas cragus paboT COCTOUT M3 HECKOJIBKUX ATAmnoB (Tadm. 1.2).

Tabnuina 1.2. OcHoBHBIE 3Tanbl padboT u ctaauu co3nanus CAIIP

OTaIsl Cragun
1. OOGcnenoBaHne MPOEKTHON OpraHU3AINU [IpennpoekTHBIE HCCIeOBaHHS
2.  OdopmiieHre TEXHHUECKOTO 0T4YeTa
3. CornacoBaHue U YTBEPXK/IEHUE TEXHUYECKOTO OTYETa
4. Pa3paboTka TEXHHIECKOTO 3a/1aHU TexHuyeckoe 3aaHue
5. CornacoBaHue 1 yTBEPKJIEHHE TEXHUIECKOTO 33 aHHUs
6. BpiO0Op 1 00ocHOBaHKE pannoHanbHOro BapuanTa CATIP TexHu4yeckoe MpenIoKeHue
7. Pa3paboTka KOMIUIEKTa TOKYMEHTaIN
8. CornacoBaHue U YTBEPXKJIEHUE TEXHUYECKOTO PEJUIOKEHHUS
9. Pa3paboTka NpUHIMITHATBHBIX perieHuit mo coznanuio CAITP DCKU3HBINA MTPOEKT
9. PazpaboTka JOKyMEHTalUH
10. CormacoBaHue U yTBEPKICHUE ICKM3HOIO MPOSKTA
11. Pa3paboTka OKOHYATEIBHBIX pemeHui 1o coznanmuio CAITP TexHu4ecKuil MPOeKT
12. Pa3paboTka JOKyMEHTAIMU
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13. CornacoBaHue M yTBEP)KICHUE TEXHUYECKOTO MPOCKTA

15. Pazpabotka paboueii nokymentanuu o CAIIP 16. CoracoBanue u Pabounii mpoekT
yTBEp)KACHUE pabodero mpoeKTa
17. zrotoBnenue (morydeHne) u otragka kommnoneHToB CATIP Wsrorosienne, O0TiIaiKa M HCIIBITAHUE

18. MoHTaX, Ha/laJAKa ¥ UCTIBITAHNE KOMIUIEKCA TEXHUIECKHX CPEACTB aBTO-
MaTH3aIHU TPOSKTUPOBAHUS

19. IToaroroBka oprauu3alyy K BBOLY B AEHCTBHUE CUCTEMbI

20. OmbrtHOE QyHKIIMOHUpOBanne CATIP BBogx B aeticTre
21. Ilpuemounsie uctbrranus CAITP

Cnenyet oTMeTUTB, 4TO TIpH co3aaHuu CAIIP 111 KOHKPETHBIX YCIOBUH BBIMOJHEHUE OTAECIb-
HBIX CTaauil MOXeT ObITh HeoOs3arenpHbIM. Hampumep, npu coznanun CAIIP Ha 6a3e THIOBBIX MOJ-
CHUCTEM, pa3pabOTaHHBIX IPYTMMHU OpraHU3aIUsIMU, CTAAUH TPEANPOSKTHBIX UCCIEA0BaHUM, 3CKU3HO-
r0 ¥ TEXHUYECKOTO MPOCKTOB HE SIBJISIFOTCS 00s3aTeIbHBIMUA. B 3TOM citydae coctaB paboT 1Mo MpUBs3-
K€ THUITIOBOM TOJICUCTEMBI K YCJIOBHUSM KOHKPETHOW OpraHW3aIliu OINPEACISIIOT Ha CTaauu pabodero

IIPOEKTA.

1.5. dyHKkyuu, xapakmepucmuku u npumepbli CAD/CAM/CAE-cucmem

Oynkuuun CAD-cucTeM B MAlIMHOCTPOCHUH TO/IPA3ICIISAIOT Ha GPyHKIMHU AByXMepHOro (2D) u
tpexmepHoro (3D) npoekrupoBanus. K dpynkuusam 2D otHOcsTCs uepueHue, opopMICHHE KOHCTPYK-
TOPCKOM JOKyMeHTanuu; K GyHkuusM 3D — moirydenne TpexMepHbIX MOJIeNei, MeTPUIEeCKHUE PACUEThI,
peaMcTUIHAS BU3yaau3alus, B3auMHoe npeodpazosanre 2D u 3D moneneid.

Cpenu CAD-cucteM pa3innyaroT «JIETKUE» U «TsKesble» cucTeMbl. [lepBble U3 HUX OpUEHTHU-
pOBaHBI TpeuMyIecTBeHHO Ha 2D rpaduky, cpaBHUTENBHO JIEIEBEl 1 MEHEE TPEOOBATEIbHBI B OTHO-
IICHUU BBIYUCIUTEIBHBIX pECypcoB. BTOpble OpHEHTHpPOBAHBI Ha T€OMETPHUYECKOE MOJEITHPOBAHUE
(3D), Gosee yHHMBepcalbHBI, AOPOTH, OGOPMIICHHE YEPTEKHON TOKYMEHTAIMH B HUX OOBIYHO OCY-
HIECTBIIIETCS C TOMOIIBIO TIPEBAPUTENLHON Pa3pabOTKH TPEXMEPHBIX T€OMETPHUYECKIX MOICIIEH.

OcHosnble pyHkn CAM-cucrem:

e pa3paboTKa TEXHOJOTHYECKUX MPOIIECCOB,

® CHHTE3 YNPABIIOUINX IPOTPAMM JUISI TEXHOJIOTHIECKOTO 000pYIOBaHUS C YHCIOBBIM IPO-
rpaMMHbIM yrpasiaeHuem (UITY),

® MOJICIIMPOBAaHHUE TPOIIECCOB 00PAOOTKH, B TOM YHCJIE IIOCTPOCHUE TPACKTOPHH OTHOCHUTEIb-
HOTO JIBWYKEHUS] THCTPYMEHTA U 3arOTOBKH B Mpoliecce 00paboTKu,

e TeHepalus MOCTIPOIIECCOPOB sl KOHKPETHBIX THIOB 00opynoBanus ¢ UITY (NC — Numer-
ical Control),

® pacyeT HOPM BpEeMEHH 00paOOTKH.

Haun6Gonee u3Bectrsl cnenayromue CAE/CAD/CAM-cucteMbl B MalmmHOCTpOeHUH. «TspKebiey

cucTeMsbl (B CKOOKax ykazaHa ¢upma, pa3padoTaBiasi WM paclpoCTPaHSIONIAs POIYKT):
Unigraphics (EDS Unigraphics);
Solid Edge (Intergraph);
Pro/Engineer (PTC — Parametric Technology Corp.),
CATIA (Dassault Systemes),
EUCLID (Matra Datavision),

CADDS.5 (Computervision, asiae Bxogut 8 PTC) U 1Ip.
«JIerkue» CUCTEeMBI:

AutoCAD (Autodesk);
AJIEM; bCAD (IIpollpo I'pymnma, HoBocubupck);
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Caddy (Ziegler Informatics);

KOMIIAC (Ackon, C.IlerepOypr);

CIIPVYT (Sprut Technology, Mocksa-Habepesxubie YenHbr);

Kpeno (HUBII ACK, Mocksa).

CucTeMsl, 3aHUMAIOIINE TIPOMEXYTOYHOE MOJIOKEHHE (CpeHeMacIITaOHbIe):
Cimatron, Microstation (Bentley),

Euclid Prelude (Matra Datavision),

T-FlexCAD (Ton Cucremsl, Mocksa) U JIp.
C pocTtoM BO3MOMKHOCTEW INepcOHaNbHBIX OBM rpaHn MexXny «TsKENbIMU» U <JIETKUMU»
CAD/CAM-cucTemMaMu TOCTEIIEHHO CTHPAOTCSL.

Oynkunn CAE-cucTeM 10BOJIBHO pa3HOOOpAa3HbI, TaK KaK CBSI3aHbl C MPOEKTHBIMU IPOLIETY-
pamu aHaiu3a, MOJEIMPOBAHUS, ONTUMU3ALMY IPOEKTHBIX pelleHuil. B cocTaB MallmHOCTPOUTENb-
HbIX CAE-cucteM npesx/ie BCero BKIKYAOT IPOrpaMMBbl IS CIIEAYIOLIUX TPOLENYp:

® MOZICTTUPOBAHUE TOJICH (PU3NUYECKUX BEJIWYHMH, B TOM YHUCIIE aHAJIU3 MPOYHOCTH, KOTOPBIH
yalre BCEro BBIOJHIETCS B COOTBETCTBUH ¢ MKDO;

®pacyeT COCTOSIHUM U MEPEXOAHBIX MPOIIECCOB HA MAKPOYPOBHE;

® IMUTALIMOHHOE MOJIEJIMPOBAHUE CIOXKHBIX MPOU3BOACTBEHHBIX CHUCTEM Ha OCHOBE MOJeEyel
MaccoBoro oOciykuBaHus u cereit Ilerpu.

[Ipumepsl cucteM MoOAEIMPOBaHUS 1T0JIeH (PU3NUECKUX BEIUUUH B cooTBeTCTBUM ¢ MKDO:!

Nastran, Ansys, Cosmos, Nisa, Moldflow.

[Tpumepsl cUCTEM MOJCIMPOBAHUS JWHAMUYECKUX IPOLIECCOB HAa MakpoypoBHe: Adams u
Dyna — B MExaHHYECKUX CHUCTEMax, SPICe — B DICKTPOHHBIX cxeMax, [IA9 — it MHOTroacleKTHOTO
MOJIETTUPOBAHUS, T.€. ISl MOJEIUPOBAHUS CUCTEM, IPUHIUIIBI JEHCTBUS KOTOPHIX OCHOBAHbI Ha B3au-
MOBIUSHUH (PU3HUYECKUX TPOIIECCOB PA3INIHON MPUPOJIBL.

Jia ynooerea anantauuu CAIIP k Hy)XJ1aM KOHKPETHBIX IPUIIOKEHHUH, 1JIs1 €€ pa3BUTHS 1ielie-
coobpa3zHo umeth B coctaBe CAIIP mHCTpyMeHTanbHbIE CPEACTBA aJaTallui U Pa3BUTUSA. DTH Cpel-
cTBa mpexacTaBieHsl Toi win nHOH CASE-TexHomorueid, BKirouas 361K paciupeHus. B HeKOTOpBIxX
CAIIP npuMeHsII0T OpUTHHAIIbHBIE HHCTPYMEHTAJIBHBIE CPEJIbI.

[TpumepaMu MOTYT CITy’KUTh 00BEKTHO-OpHUeHTHpOBaHHas nHTepakTuBHas cpena CAS.CADE B
cucreme EUCLID, conepkainas oubnmnoreky kommnonentos, B CAITP T-Flex CAD 3D npexycmorpena
pa3paboTka gonosiHeHui B cpenax Visual C++ u Visual Basic.

Baxxnoe 3nauenue ans obecrieuenust otkpoitoctu CAIIP, ee nuHTErpUpyeMoCTH C APYTUMU aB-
ToMaTu3upoBaHHbIMH cucTeMaMu (AC) uMeroT HHTepQEeichl, MpencTaBIseMble PEaJTu30BaHHBIMU B
cucteMe (hopMaTaMu MEXIPOrpaMMHBIX 00MeHOB. O4YEeBUAHO, YTO, B MEPBYIO OYEPElb, HEOOXOIUMO
obecneunts cBsi3u Mexay CAE, CAD u CAM-nioacucreMamu.

B xadectBe s3bIKOB — (popMaTOB MEKIporpaMMHBIX 00MeHOB — ucmonb3yioTes IGES, DXF,
Express (cranmapt ISO 10303-11, Bxoaut B coBoKymHOCTh cranaapToB STEP), SAT (dbopmar siapa
ACIS) u np.

Haubonee nepcrnekTUBHBIMU CUMTAIOTCS AUATIEKTHI si3blka EXPress, uro oOwscHsaeTcs o0muM
xapakTepoM craHaaptoB STEP, ux HampaBIeHHOCTBIO Ha pa3iIMYHBIC MPHIIOKEHHS, a TaKkKe Ha HC-
M0JIb30BAHUE B COBPEMEHHBIX PaCHpEIENICHHbIX MPOEKTHBIX M MPOM3BOACTBEHHBIX cucTreMax. Jleit-
cTBUTeNbHO, Takue (opmatel, kak IGES nnn DXF, onuchiBaloT TONBKO T€OMETPUIO OOBEKTOB, B TO
BpeMs Kak B oOMeHax Mexay paznuuHbiMu CAIIP u ux nmoacucremMamu GuUrypupyroT JaHHbIE O pa3-

JIMYHBIX CBOMCTBAaX U aTpuOyTax M3JEIHil.
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1.6. CoepemeHHbIe npobsieMbl pazsumusi NPo2pPaMMHbIX cpedcme

Benymue amepukaHckue celMaIuCThl 10 pa3paboTKe MPOrpaMMHOI0 00ECIEUEHHs] CUUTALOT,
yTO B OmKaiimem Oy/yiieM B 3TOM 00JacTu U3MEHEHHs HeM30€KHbI U UTO MacIuTad 3TUX U3MEHEHUHN
OyzneT coOTBETCTBOBATh TOMY, HACKOJIBKO BBICOKO PACIONIOKEH B MEpapXUU IPOrpaMM LEJIEeBOH ypo-
BEHb IIPOTrPaMMHBIX cpelcTB. LleneBoil ypoBeHb CpeACcTB KOMIIBIOTEPU3ALUN HHKEHEPHON JesITeIbHO-
CTH B €ro NPUKJIAJHONW 00JACTH pacIOIOKEH Ha caMbIX BEpXHHMX dTaxax. OJHaKo Ha IyTH KapIu-
HaJbHBIX MepeMeH B 3Tol chepe nexar tpaguiimonusie CAIIP ¢ ux reoMeTpuyeckol OpHeHTAIUEH.
YroObl 1BUHYThCS BHEpEA, TaK Ha3bIBAEMbIE TSKENIbIE U CPEITHUE CHCTEMbl JOJKHBI I1OBEPTHYTHCS
JE3UHTErpaliy, a JIETKHe CUCTEMbl — UCUE3HYTh.

Haubonee nporpeccuBHble GUpMbl Ha 3amaje yxe ABHHYJIUCH 10 TaKOMY IyTH, HAIpUMEp
dupma Marta Datavision, koropas npowussena aekommnosunuto cucremsl EUCLID, mpesparus ee B
EUCLID QUANTUM.

Paspaboruuk s3bika Visual Basic A. Kynep cuutaer, 4To B HacTosiee BpeMsl MOJIb30BATEIb-
CKue MHTep(eiCh MPOrpaMMHBIX CHCTEM IOJY4al0TCs CJIOKHBIMH, @ Y COBPEMEHHBIX I10JIb30BaTesIeH
HET HU BPEMEHM, HU JKEJIaHUS YYUTbCA ¢ HUMU paboTarh. Eciim mHTEpdeic CIUIIKOM CIIOXKEH, BCS
MOIIb MPOrpaMMbl NPOIAAAET BTYHE, ITOCKOJBbKY ocTaercs 0e3 ynorpebieHus. Bmecto TOro 4roost
IPOCTO JaTh BO3MOXKHOCTh I0JIb30BATENI0 OTOBOPUTH CBOU LI€JIM, IporpamMMa TpelyeT, 4ToObl el pac-
TOJIKOBBIBAJIM, Kak UX nocTudb. A. Kynep He 6e3 oCHOBaHHUs IOJaraer, 4ro MoJIb30BaTeNu ObUIN Obl
COBEpPILEHHO CYACTJIUBBI, €ClIU Obl MPOMEXKYTOUHBIE 33JaYl PEIlAINUCh HEBUJIUMO I HHUX, a Mpo-
rpamMma Beja IpsMo K JJOCTUKEHUIO LEIH.

OObIuHO npuHaANEKHOCTh TpatuuOHHBIX CAIIP k KaTeropusam TsSKebIX, CPEAHUX WM JIeT-
KHUX U3MepsAIoT AeHbramu. OHAaKO C TeM K€ YCIIEXOM €€ MOXHO ObLIO Obl ONpeAessaTh M0 TSHKECTH
untepdeiicoB. Tpaguunonusie CAIIP npuHaanexar K KaTerOpUHM MAaCCUBHBIX MH(MOPMALMOHHBIX pe-
cypcoB. X MO’KHO CpaBHHUTBH CO CTAaHKOM C PY4YHBIM yIIpaBJI€HHEM. Bcs MOIIb 3THUX CHCTEM JOJKHA
ObITh OTpaskeHa B MX MHTepdelice. B urore naxe KBaln(UIUPOBAHHBIE CHELUATUCTHI CIIOCOOHBI
0CcBOUTH Moulb "TsokenbIX" cucteM Ha 20-30 %, a psaoBble KOHCTPYKTOPBI, Y KOTOPBIX HET HU BpEMe-
HU, HY JKEJIaHMsI KOMAThCS B HUX, UCIIONB3YIOT 3Ty Moulb Ha 5-10 %. IIpu 3Tom Tpagunmonnsie CAIIP
BCEX BECOBBIX KAaTETOPUM HE MOTYT CHENATh IOJb30BaTENEd CYACTIMBBIMU, TaK KaK MMACCUBHOE CPEl-
CTBO HECIIOCOOHO BECTH MH)KEHEpa MPSMO K LIEIH: TOCTaBUII 3a/1auy — U MOJIyYHJI €€ pellIeHHe B BUJIE
KOMITBIOTEPHON MOJIENIH, O KOTOPOH NMpH HEOOXOTUMOCTH MOXHO aBTOMAaTHYECKH C(POPMHUPOBATH
MIOJIHBIM KOMIUIEKT JTOKyMEHTaluuu. B mpouecce pemeHns 3aadu MoJIb30BATEN0 OCTAETCS OTBETUTH
KOMIIBIOTEPY JIMIIBL HA HECKOJIBKO BOIIPOCOB, OTHOCSIIUXCS K KATETOPUH HHKEHEPHOTO TBOPYECTBA.

st perieHust mpo6aemsl nHTepdelcoB HE0OX0IMMO nepexoauTh oT TpaauuuoHHbIX CAIIP k
MHTEJUIEKTYaJIbHBIM Clleualn3upoBaHHbIM cuctreMam KW/, HamonHeHHBIM 3HAHUSMHU TOTPEOUTE,
OTHOCSIIMMCS K KaTErOPUU aKTUBHBIX WH(OPMAIIMOHHBIX PECYPCOB U CIOCOOHBIM COCTABUThH CYACTHE
nosib3oBarens. PasHuna Mexny Takumu cuctemamu U TpaguiuuoHHbIMu CAIIP Takas ke, Kak MExXIy
oOpabatbiBaromiuM 1eHTpoM ¢ UITY u cTaHKOM C py4HBIM yIIpaBIE€HHEM.

Korna gyHkiuu yenoBeka u KoMIbroTepa OyIyT nepepacipeieieHbl B M0Jb3y MOCIEAHEr0, TO-
raa ¥ uHTepdencrl CTaHyT Jerde Jierkoro. JlJs MUpoOKOro Kpyra moyib30BaTesieil KOMIIBIOTEP CTaHET
00JIbIIIE TOMOIIHUKOM, YeM MPOCTO MHCTPYMEHTOM, NPUOJIMKAACh K Mlealy MalllMHbI, KOTOpas cama

ONpeacirsICT, YTO BaM HYKHO, U ACJIACT 3TO JIA BacC.
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OrTcrona criemyer BBIBOJ 0 HEOOX0IUMOCTH Tepexonia ot naccuBHbIX CAIIP k akTuB-

HBIM MHTEJUIEKTyallbHbIM cuctemam KM/JI.

Benymue amepuKaHCKHE CIEHMAINCTBI CUUTAIOT, YTO NPOTPAMMHUPOBAHUE IIOCTOSHHO YIIPO-
LIAETCS U YTO yXKE€ CEeM4ac €CTb OrPOMHOE KOJIUYECTBO MPOAYKTOB, KOTOPBIE JAIOT BO3MOKHOCTH CO-
3/1aBaTh MporpamMmel 0e3 rnporpammupoBanus. [lo uX MHEHUI0, cTpaHa YTOIHUs, B KOTOPOH KaxIbli
M0JIb30BaTEIh MTHOBEHHO CTAHOBUJICS OBl MPOTPAMMHCTOM, €IIe HE CYIIECTBYET, XOTS 3TO MOXET
CTaTh PEAJbHOCTHIO CKOpee, YeM Mbl jJymaeM. Hacrosimas KHuUTa MMeeT CBOEH Leibio MPHOIU3UTH

MH)KEHEPOB K ITOU CTpaHe.

1.6.1. IlaccuBHbIe U AKTUBHbIE HHGOPMAIIMOHHBbIE PeCYPChl

B cBoeM MarepuanbHOM pa3BUTHM YEJIOBEUYECTBO MPOIILIO HecKonbko ¢a3. Ilepsas, arpapHas,
¢a3za ObL1a cBsI3aHa ¢ 00ecleYeHneM KU3HEHHO HEOOXOAUMBIX Ui CYLECTBOBAHMSI IIPOJYKTOB IUTA-
HUS U ObITa ecTeCTBEHHOro mpoucxoxaeHus. Ha 3Toit ¢asze B ycnoBusix Hepa3BUTOCTH TOBAPHO-
JICHEXHbBIX OTHOLICHUH HauOOJBIIYIO LIEHHOCTh MPEJICTABIUIM NPOAYKTH. BTOpas, uuaycTpuanbHas,
¢a3za cBsi3aHa C MPOMBIIUIEHHBIM IPOU3BOJICTBOM PACIIMPEHHON HOMEHKJIATyphl TOBapoB U yciyr. B
YCIIOBUSIX PHIHOYHON 3KOHOMHUKH TJIaBHYIO IIEHHOCTb Ha 3TOH (ha3e mpeAcTaBiIsIeT KalnuTal.

B Hacrosiiiee Bpemst 4eJI0BeYECTBO BCTYNAET B TPEThIO, HHPOPMALMOHHYIO (ba3y pa3Butus. B
YCJIOBUSIX BBICOKOPA3BUTBHIX TMOKUX MPOU3BOJICTBEHHBIX CUCTEM C KOMILJIEKCHOM KOMIIbIOTEPH30BaH-
HOMW aBTOMaTu3anueil Ha 3Toil (haze HanOOIbIIYIO LIEHHOCTh NPHOOpeTatoT 3HaHus. B undopmanmon-
HOM 0OlIecCTBE B MOJHOM Mepe OyneT peann3oBaH chopMyiupoBaHHbI eme B 1597 r. ®@. bakoHnom
3HAMEHHUTBIN TE€3UC «3HAHUE — CHJIaY.

CoOBOKYIHOCTb JaHHBIX U 3HAHUH (HOPMUPYET urpopmayuonusie pecypcoi, 00bEM U Ka4eCTBO
KOTOPBIX OyIyT OINpenessiTh KOHKYPEeHTOCIIOCOOHOCTh MpeAnpHusaTuil u ¢pusndeckux nuu. MHpopma-
IIUOHHBIE PECYPChI MOTYT HAXOJIUTHCS B ABYX (hOpMaxX — naccugHoli U aKMusHOU.

Hocutensamu naccuBHBIX MH(GOPMAIIMOHHBIX PECYPCOB SBIAIOTCA KHUTH. Vcronb30BaHue HUiH
HEHUCIIOIb30BAHKE MTACCUBHBIX 3HAHUW 3aBHCHUT OT Y€JIOBEKA. B Hacrosmiee BpeMs COACpKaHUE KHUT B
UX TPaJIUIMOHHON UM MOAECPHU3UPOBAHHOM C MOMOLIBIO CPEACTB MyJIbTUMEANA (POpME MEPEHOCUTCS
Ha MallIMHHbIE HOCUTENIN MH(POPMALMU U C IOMOILBIO TI00anbHbIX HHPOPMAIMOHHBIX ceTelt Internet
u texronorun WWW («BcemupHasi mayTuHa») CTaHOBHUTCS JOCTYIHBIM MPAKTHYECKH Ul BceX 00ia-
narenei koMnbroTepoB. [Ipu 3ToM, 0 HaKO, HH(OPMAIIMOHHBIE PECYPCHI OCTAIOTCS B MACCUBHOM (op-
Me. B nocnenHee Bpemst o 3TOH ke YHUBEPCATIbHON U He TpeOyromel 00IbIIuX 3aTpaT METO10JIOTUI
BEJIETCs CO3/JaHNe KOPIIOPATUBHBIX ceTeil mpeanpustuit (Intranet).

Ecnu ans Xyno)kecTBEHHOM TUTEpaTyphl U CPECTB MacCOBOM MH(pOpMAIMK MaccuBHas popma
SBJISIETCS, 110 BCEH BUIAMMOCTH, €IMHCTBEHHO BO3MOXKHOHM, TO JJI WH)KCHEPHBIX 3HAHWM, KOTOPBIE
JIOJDKHBI YIIPABIIATH MPOLIECCOM CO3/IaHUSI HOBBIX M3JENNHM, Takylo (OopMy Hellb3sl IPU3HATH Y/IOBIIE-
TBOPUTEIBHOM.

AxmugHvle ungopmayuonHvle pecypcobl COCTaBIAET NHGOPMAIHs, JOCTYIHAs A1l aBTOMaTH3H-
POBaHHOTO XpaHEeHHUs, MOUCKa M obecneunBaronias o0paboTKy JTaHHBIX. DTH PECypChl MPEJCTABISAIOT
coboit opmanu3zoBaHHbIe U 3a()UKCHPOBAHHBIE HA MAIIMHHBIX HOCUTEIAX MpOQeccuoHatbHble 0a3bl
rpaduuecKkux 1 HerpauuecKux JaHHBIX U 3HaHUW. ECTh OCHOBaHHWe mojarath, YTO OTHOILIEHHE 00be-

Ma aKTUBHBIX I/IH(I)OpMaLII/IOHHBIX PECYpPCOB K 06H_[eMy O6’bCMy HallMOHAJIbHBIX I/IH(I)OpMaLII/IOHHBIX pe-
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CYpCOB CTAaHCT OAHUM H3 CYIICCTBCHHBIX 3KOHOMUYCCKHUX HOKaSaTeHeﬁ, XapaKTCPUIYIOIIUX

3P PEKTUBHOCTH UCIIOIB30BAHMS ITHX BaXKHEHIINX HAI[MOHAIBHBIX PECYPCOB.

AKTHBHBIE HH(POPMAIIMOHHBIE PECYPCHI TPEBPAIIAIOT KOMITBIOTEP U3 MACCHBHOTO MHCTPYMEHTA
B pyKaX MH)KE€HEpa B aKTUBHOT'O NapTHEPA, IPEUIaratoiero BApuaHThl PELIEHUI CTOAIIUX IEPE] HUM
3a[a4 C OLIEHKOH MX 3(P(PEKTUBHOCTH IO PA3IMYHBIM KpuTepusiM. Takue pecypcsl OepyT Ha ceOs BbI-
MIOJTHEHHE BCEH PYTHHHOM pacyeTHOM, MOMCKOBON U O()OPMHUTENBCKOM pabOThI, OCTABIISS 32 WHIKEHE-
pPOM TPEUMYIIECTBEHHO TBOpYeckue (yHKumu. OHM JeNaroT WHIMBHUIYaTbHBI WHKEHEPHBIH OMBIT
JOCTOSIHUEM BCEr0 KOJUIEKTHBA, BKJIIOYAsh MOJOABIX W MAaJIOOMBITHBIX KOJIJIET, oOecreunBasi mpeem-
CTBEHHOCTb Pa3BUTHUS TBOPUYECKOIO MOTEHIMANA (PUPMBI U MOCTOSHHOE MOBBIIIEHUE YTOTO MOTEHIINA-
Jia 3@ CYET HAKOILJIEHUS! U KOPPEKTUPOBKU 3HAHUM.

AKTHBHBIE WH(POPMAIIMOHHBIE PECYPCHI MO3BOJSIOT PEIINTh BAKHEHIIIYIO B YCIOBHUAX PHIHOY-
HOW SKOHOMHKH IPOOJIEeMy PE3KOro COKpAIIEHUSI CPOKOB, TPYAOEMKOCTH U CTOMMOCTH KOHCTPYKTOD-
CKO-TEXHOJIOTUYECKOM MMOATOTOBKH IPOU3BO/ICTBA HOBBIX U3ZEIIUM.

AKTUBHBIC U TACCHBHBIE HH()OPMAIIIOHHBIE PECYPCHI CYIIECTBEHHO Pa3IMYaOTCs 10 hopMe UxX
npecTaBicHus. AKTUBHAs (popma HanboJiee MpUCIOCcO0IeHa 1Tl MAIIMHHON 00pa0OTKH, a MacCUBHAs
— JIJIsl 9€JI0BEYECKOTO BOCTIPUATHA. B 3TOI CBSA3M BO3HUKAET MpobiieMa 0TOOpaKeHHsI aKTUBHBIX MH-
(OopMaLMOHHBIX PECYpPCOB B JOCTYITHOM JUIS HECTIIEHHUAINCTA B 00JacTH WH(POPMATUKH BHUJE, MAKCH-
MaJIbHO IPUOIMKEHHOM K TPaJULMOHHOMY WHXEHEPHOMY, — B BUJE KOHCTPYKTOPCKUX U TEXHOJIO-

THUYCCKUX CIIPAaBOYHHUKOB U MCTOANYCCKUX IMOCOOHIA.

1.6.2. [TousaTue 0 CALS-TexHoornu

CALS-texHOMOrns — 3T0 TEXHOJOTHSI KOMIUIEKCHOW KOMIBIOTEpU3aIK chep IPOMBIIUIEHHO-
ro IPOM3BOJICTBA, LeJIb KOTOPOH — YHU(UKALUSA U CTaHAApTH3ALMs CHEUPUKAIMNA TPOMBIIUICHHON
IPOAYKIIMM Ha BCEX dTarax ee )KM3HEHHOT0 LIUKJIA.

OcHOBHBIE crielM(pUKAINN TTPEJICTaBIEHBl TPOSKTHON, TEXHOJIOTMUECKOM, MPOU3BOJCTBEHHOM!,
MapKEeTUHTOBOM, SKCIUTyaTallMoHHON qokymeHTanueid. B CALS-cuctemax npeaycMOTpeHbl XpaHEHHe,
o0paboTka U mepeaaya MHPOPMALUK B KOMIBIOTEPHBIX CpEelax, ONEpaTUBHBIA TOCTYN K JaHHBIM B
HY)KHOE€ BpeMs U B HY)XHOM MecTe. COOTBETCTBYIOIME CUCTEMbl aBTOMAaTH3allMM Ha3BalM aBTOMa-
TU3UPOBaHHBIME JlorkcTHueckuMu cuctemamu win CALS (Computer Aided Logistic Systems). TTo-
CKOJIBKY IOl JIOTUCTHUKONH OOBIYHO NMOHMMAIOT TUCLMILIMHY, IMOCBSIIEHHYIO BOIPOCaM CHAOXEHHS U
yrpasieHus 3anacamu, a pyHkiun CALS HamMHOrO mmpe u cBsi3aHbl CO BCEMH ATallaMH KHU3HEHHOTO
IIUKJIa TPOMBILUIEHHBIX M3/€IHH, MPUMEHSIOT U 00Jiee COOTBETCTBYIOLIYIO MPEIMETY paciin(poBKY
ab6pesuatyper CALS — Computer Acquisition and Life Cycle Support.

[Tpumenenne CALS mo3BosseT CyleCTBEHHO COKPAaTUTh 00bEMbl IPOEKTHBIX paboT, Tak Kak
OTHCAHMsI MHOTHX COCTaBHBIX YacTei 00OpYyJAOBaHUS, MAIIUH M CUCTEM, MPOEKTUPOBABLIMXCS paHee,
XpaHATcs B 6a3ax JaHHBIX CETEBBIX CEPBEPOB, JOCTYIHBIX JH0O00MY Mosb3oBaTento Texnonorun CALS.
CyiiecTBeHHO 006Jer4aercs perienue npobaeM peMOHTOIPUTOJHOCTH, MHTETpalluy MPOJYKLIUU B pa3-
JMYHOTO POJIa CUCTEMBI U CPE/Ibl, aAANTAlMM K MEHSIOIIUMCS YCIOBUSAM SKCIUTyaTalllH, Clieluain3a-
IIUM MPOEKTHBIX OpraHu3anuili u T.1. OXHUaaeTcs, YTO YCIeX Ha PhIHKE CI0KHOM TeXHMYECKOW Mpo-
OyKIu# OyneT HeMbIcnuM BHe TexHonoruu CALS.

PaszButue CALS-texnonoruu AOJDKHO MMPHUBECTHU K IMOABJIICHHUIO TAK HA3BIBACMBIX 8UPNYATIbHbLX
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npou3800cme, MPU KOTOPBIX MPOIECC CO3/IaHus crenudukanuii ¢ nHpopmamme aus mpo-

IPaMMHO YIPaBJISIEMOT0 TEXHOJIOTHYECKOTO 000pYI0BaHHUs, TOCTATOYHON JJIS1 U3TOTOBJICHUS U3IEINN,
MOJKET OBITH pacIpesiesieH BO BPEMEHH M MPOCTPAHCTBE MEXAY MHOTMMH OPTaHU3AI[MOHHO aBTOHOM-
HBIMHU MPOEKTHBIMU cTyAusMU. Cpenn HecoMHEHHBIX HocTixeHnid CALS-TeXHOIOTHH ClleyeT OTMe-
TUTb JIETKOCTb PAcCHpPOCTPAHEHUS MEPEAOBBIX MPOEKTHBIX PELIEHUH, BO3MOXHOCTb MHOI'OKPAaTHOTO
BOCIIPOU3BEICHHSI YacTell MPOEKTa B HOBBIX pa3paboTKax H JIp.

ITocTpoeHnEe OTKPBITHIX PAaCIPEAEIICHHBIX aBTOMAaTU3UPOBAHHBIX CUCTEM JUISl TIPOEKTUPOBAHUS
U YIpaBJIEHUS B IPOMBIIIJIEHHOCTH COCTaBIISIET OCHOBY coBpeMeHHOM CALS-texHonoruu. ['naBHas
npobiemMa MX MOCTPOCHUs — oOecredeHue eAMHOOOPA3HOTO ONUCAHHWS M WHTEPIpPETAllMH JaHHBIX
HE3aBUCHMO OT MECTa M BPEMEHHU HX IMOJYUYECHHUs B 00LIeH crucTeMe, MMEIOIel MaciTadbl BIUIOTh J10
m100anbHBIX. CTPYKTYpa MPOEKTHOM, TEXHOJIOTHYECKON M IKCIUTYyaTallMOHHOM JTOKYMEHTAIUU, SI3bIKU
€€ MPEICTaBICHUS JIOJIKHBI OBITh CTAaHAPTU30BaHHBIMU. TOr/1a CTAHOBUTCS pealbHOM YCIEIIHas pa-
060Ta HaJ OOLIMM MPOEKTOM Pa3HBIX KOJJICKTUBOB, Pa3/ICJICHHBIX BO BPEMEHHU M NPOCTPAHCTBE U HC-
none3yromux pasaeie CAE/CAD/CAM-cuctembl. OqHa M Ta K€ KOHCTPYKTOPCKAst JTOKyMEHTALUs
MO’KET OBbITh HUCII0JIb30BaHA MHOTOKPATHO B Pa3HBIX MPOEKTAaX, a OJHA U Ta )€ TEXHOJOrn4eckas Jo-
KyMEHTAallUsl aJanTHpOBaHa K Pa3HbIM MPOU3BOJCTBEHHBIM YCJIOBMSIM, YTO IO3BOJSET CYLIECTBEHHO
COKpAaTUTh U YACLIEBUTh OOLIMI LUKJI MIPOEKTHUPOBAHUS U MpousBoiacTBa. Kpome Toro, ymnporaercs
SKCILTyaTalMs CUCTEM.

CrnenoBatenbHO, HHPOPMAITMOHHAS HHTETPAIUS SBIISECTCS HEOTheMJIeMbIM cBolicTBoM CALS-
cucreM. [loaromy B ocHOBy CALS-TeXHOIOTHN TOJO0KEH PsIi CTAHAAPTOB, 00ECTICUUBAIOIINX TAKYIO
UHTETpaLuIo.

Baxxubie npoOaembl, TpeOyrolue pemeHus npyu co3aannn komiiaekcHbix CAIIP — ynpaBnenue
CJI0)KHOCTBIO MpoeKToB U uHTerpauus [10. OTu npobiembl BKIIOYAIOT BOIPOCH! JEKOMIIO3HUIIMH MPO-
€KTOB, pacHapasieIMBaHUs MPOEKTHBIX padoT, LEIOCTHOCTU JaHHBIX, MEKIPOrPaMMHBIX HHTEpdeii-
COB U Jp.

W3BecTHO, 4TO yacTHM4YHAas aBTOMATHU3alMs 3a4acTyl0 HE JIaeT OXHJAaeMOTo MOBBIIMIEHUS 3 (-
(GeKkTUBHOCTH (DYHKIIMOHMPOBAHUS MpeanpusaTHil. [loaTroMy mpennodTuTenbHbIM SIBISIETCS BHEAPEHUE
unterpupoBanHbix CAIIP, aBTOMaTu3upyromuxX BCE OCHOBHBIE STalbl NMPOECKTHUPOBAHUS W3JAEIHIL.
JlanpHeiee noBbllieHHE 3PPEKTUBHOCTH MPOU3BOJICTBA U KOHKYPEHTOCIIOCOOHOCTH BBITyCKaeMOM
MPOJAYKIIMHM BO3MOXKHO 3@ CUET MHTETPALUU CUCTEM MPOECKTHUPOBAHUS, YIPABICHUS U JTOKYMEHTO00O-
pora.

Taxas uHTErpanys JIEKUT B OCHOBE CO3/IaHUSI KOMNJIEKCHbIX CUCeEM A8moMamu3ayuu, B KOTO-
peix nomumo ¢yHkiuil codoctBeHHo CAIIP peanusyroTcst cpenctBa sl aBTOMaTH3aluuu (pyHKUIUN
yIpaBJeHUs POEKTUPOBAHUEM, IOKYMEHTOO00POTa, MIIAHUPOBAHUS MPOU3BOACTBA, yUeTa U T.I.

B ocHOBY CALS-TeXHOIOTHH MTOJIOKEH Psifl CTAHIAPTOB | MPEXkKIE BCETo 3TO cTanmaptel STEP,
a tacke EDIFACT (Electronic Data Interchange For Administration, Commerce, Transport), Parts Li-
brary, Mandate, SGML (Standard Generalized Markup Language) u ap. Crangapt SGML ycranasmm-
BaeT crocoObl YHU(PUIIMPOBAHHOTO 0(GOPMIIEHHUS JOKYMEHTOB OIpPE/IeICHHOrO0 Ha3HAUYEHUs — OTYETOB,
KaTajoros, OrojurereHelt u T.11., a ctagaapT EDIFACT — crmocoOsr 0OMeHa 110, T00HBIMU JIOKYMEHTaMHU.

Onna u3 Haunbonee m3BecTHBIX peanmsannu CALS-TexHomornu paspaborana ¢upmoit Computervision. Jta Tex-

Hosorust HazBana EPD (Electronic Product Definition) u oprentipoBana Ha TOMIEPKKY MPOIECCOB TMPOCKTHPOBAHUS U
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9KCIUTyaTallly N3AEIUI MaIIHHOCTPOCHHS.

B CALS-cucremax Ha Bcex 3Tamax >KM3HEHHOTO LMKJIA M3AEIHMH MCHOJNb3YeTCsl NOKYMEHTAalMs, OIyYeHHas Ha
aTane npoekTupoBanus. [loaTomy ecrecTBeHHO, 4To coctaBsl moacucreM B CALS u kommnekcHbix CAIIP B 3HaUMTETBHOM
Mepe coBnanaroT. Texnonoruto EPD peanusyror:

CAD — cucrema aBTOMaTH3UPOBAHHOTO [TPOCKTUPOBAHMUS;

CAM - aBTOMaTHU3MpPOBaHHAS CHCTEMa TEXHOJIOrM4Yeckoi moarorosku mpoussoactaa (ACTIIII);

CAE — cucteMa MOJICITMPOBaHMS M PACUETOB;

CAPE (Concurrent Art-to-Product Environment) — cuctema NOAAEP KU MapajlIeNbHOTO MPOSKTUpOBaHuUs (CON-
current engineering);

PDM — cuctema ympaBiieHHS NPOEKTHBIMU IaHHBIMHU, TpeICTaBisiiomas coboil cnenuammsupoBannyto CYBJ]
(DBMS — Data Base Management System);

3D Viewer —cuctema TpeXMEpHOH BU3yaIH3allUH;

CADD - cuctema JOKyMEHTUPOBaHHSI;

CASE - cuctema pa3paboTKU U COMPOBOKACHUS IPOrPAMMHOTO 00CCIICUCHHS;

METOJIUKH 00CJIEJOBAaHUS M aHan3a (QyHKIMOHUPOBAHUS PEANPHUITHIA.

OcnoBy EPD cocrasnstot cuctemsl CAD u PDM, B kauecTBe KoTOphIX Hcmoib3ytorcss CADDSS u Optegra coot-
BeTcTBeHHO. B cucreme Optegra cBsizu Mexy oObeKTaMM 3aJal0TCsl 0 MPOTOKONaM cTaHaaptoB STEP, BHemHuii uHTEp-

(etic ocymecTBisieTes uepe3 6asy ganubix SDAI.

1.7. Oco6eHHOCMU MexHOoJ1I02UU a8MoMamu3upo8aHHO20 MPOeKMuUpPOo8aHUsi

[IpoexTrpoBaHKUEe KaK MHBAPUAHTHAS 110 OTHOIICHUIO K KOHKPETHBIM 0O0beKTaM (popma MHKe-
HEPHOMU JeATEIbHOCTH UMEET PAJl XapaKTEPHBIX 0COOEHHOCTEMH:

1.IIpouecc uMeeT UTEPALMOHHBINA XapakTep.

2.PemieHuss NpUHUMAIOTCS HAa OTAEIBHBIX dTalax B YCIOBUSX HEMOJHON MIIM HEAOCTATOYHOU
uHpOpMaLKU, KOTOpas B 3TU CIIydyasX MMOCTYNAeT WIKM U3 BHEIIHEH Cpefbl, WM BbIpadaThIBaeTCs Mpo-
€KTUPOBILUKOM B IIPOLIECCE TBOPUECKOH 1EATEIBHOCTH.

3.B nmpouecce mpoeKTUPOBAHUS COUYETAIOTCS MPOLETyPhl AITOPUTMHUYECKOTO M IBPUCTUUECKO-
ro Xapakrepa.

4.B npoeKTHOH JesITeNbHOCTH MCIIONb3YIOTCS PAa3IMYHbIE PECYPChI, CPEld KOTOPBIX OJHUM U3
Han0oJiee BaKHBIX SBISIOTCS 3HAHUS POEKTHPOBIIUKA.

5.1lenp MpOEKTUPOBAHUS YCTAaHABIMBACTCSA BHE Ipollecca MPOSKTUPOBAHUS U OCTAETCS HEU3-
MEHHOW B TEYEHHE ITOTO MpoLEecca.

6.I1pornecc MpoeKTUPOBAaHUS MPOU3BOIUT WHPOPMAIIHIO, KOTOPast MOKET OBITh MCIIOJIb30BaHA
B IIPOU3BO/ICTBE.

CAIIP B mporecce NMpOeKTUPOBAHMS UTPAET POJIb MOIIHOTO CpenicTBa, 3(dexkTrBHOE MpuMe-
HEHHME KOTOPOTO HEBO3MOXKHO 0e3 pa3pabOTKHM KOMILJIEKCa METOAWYECKUX yKa3aHWW M MHCTPYKIU,
pErIaMeHTHPYIONINX OCIEN0BATEIBHOCTh ATAIOB M UCIOJIb3YEMbIX Ha KaxaoM dtane. [lockonbKy Ha
Ka)KJIOM 3Tare aBTOMaTU3UPOBAHHOIO IPOEKTUPOBAHUS OCYILECTBIISIIOTCS PA3IMUHBIE ONIEPALIUU C Ma-
TepUaIbHBIMU U HEMaTepHaIbHBIMU (MHPOPMALIMOHHBIMU) O0BEKTaMH, a TaKXKe BO3HHKAeT ImpobieMa
HanOosee H3PPEeKTUBHOTO paclpe/ieieHus: 3TUX ONepauii BO BpeMEHU U ONTHMAaJIbHOI'O COOTHECEHUS

B MMPOCTPAHCTBEC C LCJIBIO SKOHOMHUH TPYAOBBIX U MAaTCPUAIBHBIX PECYPCOB, TO NPCACTABIIACTCA LCIIC-
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coo0pa3HOi HEOOXOIUMOCTh pa3pabOTKH U OTPAOOTKU TEXHOJIOIMH aBTOMATH3UPOBAHHOTO

npoeKTUpoBaHuA. UTOOBI pa3paboTaTh TEXHOJIOTHUIO aBTOMATH3HMPOBAHHOTO MPOEKTHUPOBAHUSA, HEOO-
XOJUMO THIATEIBHO U3YYHUTh CaM IPOLECC IPOEKTUPOBAHUS.

Llenbtio ar060T0 TMpoLIEecca MPOSKTUPOBAHUS SIBJISCTCS] CHHTE3 KOHCTPYKTUBHOTO BapuaHTa 00b-
€KTa, B HauOOJBIIEH CTENEHU YJIOBJIETBOPSIOIIETO TPeOOBaHUAM TEeXHUYECKoro 3ananus. IIpomecc
MPOEKTHUPOBAHUS OOBIYHO HAYMHAETCS CO cOOpa MH(POPMAIIUU O CIIPOSKTUPOBAHHBIX PAa3HOBUIHOCTSIX
00BEKTa, pe3yabTaTax BBHIMOJIHEHHBIX HAYYHO-HCCIEI0BATENbCKUX paboT, cOOpa JaHHBIX 00 HCIIBITA-
HUSX aHAJIOTOB, YCJIOBUSIX CHAOKEHUSI MaTepualaMu U T. 1.

Ha ocHoBaHuu aHann3a TEXHUUECKUX XapaKTEPUCTUK, YCIOBUI U3rOTOBJIEHUS U AKCILTyaTalluu
MIPOTOTHUIIOB MPOEKTUPYEMOTO 00BEKTa, BBISBICHHUS TEHACHIIMH pa3BUTHS OOBEKTOB pacCMaTpUBAEMO-
ro Kjacca COCTaBIISIETCA M KOPPEKTUPYETCS C YIETOM HOPMATHUBHBIX JOKYMEHTOB MCXOJAHOE TEXHUYE-
CKO€ 3aJ]JaHU€ Ha MpoeKTHpoBaHHe. Ha HauaabHBIX CTaaAMSIX NMPOEKTUPOBAHUS TPEOOBAHUS TEXHHUYE-
CKOTO 3aJIaHUSl KOHKPETU3UPYIOTCSA B BUJE CUCTEMBI OIPAaHUUYEHUN, KOTOPBIM JOJKHBI YIOBJIETBOPSITH
XapaKTepUCTHKH 00bEKTa, 00ECTIeYBaIOIINE YCIIEIIHOE pelIeHre POeKTHOH 3anaun. Kommeke Tpe-
OoBaHwMiA K 00BEeKTYy MOKHO IIPEJICTaBUTh B BUJIE MHO’KECTBA
T={t;,i=1,2,...,N}, rne N — gucio tpeboBaHuii.

[To 3amanHOMY BEeKTOpY TpeOOBaHMH HMPOHM3BOIATCS (POPMHUPOBAaHHE W CPAaBHEHHE AlbTEpHA-
THUBHBIX BAPUAHTOB ITPOEKTHBIX PELLICHUH.

Kaxplii BapuaHT NpeACTaBIsIET MHOXKECTBO Xapakrepuctuk X={¥X;, j=1,2,...,M}. OtnenbHble
AJIEMEHTHI 3TOI'0 MHO>KECTBA MOT'YT COBIIJIaTh C COOTBETCTBYIOILMMU 3JIEMEHTaAMU MHOXECTBa Tpebo-
BaHUU, IPyrUe MOTYT OBITH CBsSI3aHBI KOCBEHHO. B 00mem Buge M=N.

Ha »sTane popmupoBanus cnuicka BapuaHTOB TpeOyeTCsi BAPbHUPOBAHNE XapAKTEPUCTUK TTPOECK-
THpyemoro oobekTa B obmactu V={v;,j=1,2,...,M}.

Ha nanHOM 3Tame mpoeKkTUpOBaHUS MPOUCXOAUT OTOOpa)kKeHHWE MHOXKecTBa TpeOoBaHMil T k
MIPOEKTUPYEMOMY OOBEKTY Ha MHOXKECTBO €ro XapaKTepUCTHK X. BapuaHThl MOJy4EeHHOTO CIHCKa
CpPaBHUBAIOTCSI MEX/1y cOo00 ¢ UCIONb30BaHUEM LIENEeBON (PYHKIMU [], SKCTPEMYM KOTOPOM COOTBET-
CTBYET ONTUMAJIbHOMY PELIEHMIO 3a/1a4l MPOEKTHpoBaHuUs. B kauecTBe 1eneBoil GyHKIUMU NMpUHUMAa-
€TCsl XapaKTepHuCTHKa, Hanbosee MOoIHO oTpaxkarouias 3(p(HEeKTUBHOCTh MPOEKTUPYEMOrO 00BEKTa UITU
HEKOTOpBI OOOOIIEHHBIN KpUTEpUi, BKIIIOYAIOLIUN HECKOJIBKO XapaKTepUCTHK. TakuMm Kputepruem
IIpU MPOEKTUPOBAHUH, HAIPUMEpP, TPaHCPOPMATOPOB MOTYT OBITH HAPOJIHOXO3SMCTBEHHBIE 3aTpPaThl
Ha TpaHC()OPMALUIO IJEKTPOIHEPTUH.

AHanu3 mnpolecca HeaBTOMAaTU3UPOBAHHOIO IMPOEKTHPOBAHUS MO3BOJISIET OOHAPYKUTh B HEM
PSI HEpaIMOHATIBHBIX CTOPOH:

e HeoOXoauMmas Juisi IPOEKTUPOBAHUS MHGOpPMAUsl XPAaHUTCA HA TPAJUIIMOHHBIX OyMaXKHBIX
HOCHUTEJSIX B HEYMOPSATOUYEHHOM /Il KOHKPETHOW MPOEKTHOW 3aJauu BHJIE, YTO BBI3BIBAET OOJbINKE
3aTpaThl BpEMEHU Ha TIOUCK U 00paboTKy 3Toi nHpopManuy;

e He oOecrieynBaeTCsl CKBO3HOM XapaKTep MPOEKTHPOBAHMS, 4YTO TPeOyeT MOMOIHUTEIbHBIX
TPYAOBBIX PECYPCOB Ha CTHIKOBKY, COTJIACOBAHME OTJENbHBIX MPOEKTHBIX MOA3a7au, BBITOJIHIEMbIX
Pa3IMYHBIMHU HCTIOHUTEISIMU;

e 00JacTh BapbUpPOBaHUS XapakTEepUCTUK X OObEKTa MPOEKTHPOBAHUS CUJIBHO CY)KEHa H3-3a

OIrpaHNYCHHOCTH BPEMCHHBIX PECYPCOB, UTO, KaK IIPaBUJIO, MIPUBOJUT K HAXOXKACHHUIO HCONITUMAJIbHO-



45
I'0 IPOEKTHOT'O PELICHMUS;

e CylIecTBYeT OOJNbIIONW 00BEM MPOCKTHBIX OMEpalMii HETBOPYECKOrO XapakTepa (pacyersl,
U3rOTOBJICHHE TEXHUYECKOM JOKYMEHTAIIMHU, SCKU30B, YEPTEKEH U T.11.).

Takum 00pa3oM, MOKHO KOHCTaTUPOBATh, YTO HEABTOMATU3UPOBAHHOE IMPOCKTUPOBAHUEC —
9TO MPOIECC ¢ BBICOKMM Ha4aJbHBIM YPOBHEM DHTPOIIMH, CO CIYYAHO MEPEMEKAIOIIMMUCS TBOPYEC-
CKUMH ¥ HETBOPYECKMMH OIECPALUSIMH, C MAJIOW MPEICKa3yeMOCThI0 KOHEYHOTO pe3yiibTara. Cxema-
THYHO IIPEACTAaBIA 3TOT MPOLECC KaK IOCIENOBATENbHOCTD 3TANoB {Z;} M MOAITANOB {Zp}, MOXKHO
BUJICTh, YTO Ha BCEX ATallaX CIMHCTBCHHBIMH YIPABIISIOMIUMHI BO3JCHCTBUSIMHU SIBISIOTCS JCHCTBHS
poeKTUpOBIIHKA {Y} 1 {Yp}, KOTOpBIE B CHIBHOI CTENEHH ONpPENEIIOTCA CyObeKTUBHBIMU (haKTOpa-
MH (OIIBITOM, HHTYHIMEH, CTENICHBIO OTBETCTBEHHOCTH 32 KOHEYHBIH pe3yibTaT, CAaMOYyBCTBHEM, CTE-
NICHBIO YTOMIICHHSI, SMOLIMOHAILHBIM HACTPOEM, TICHXOJIOTHUECKON MHEPIUEH H T.II.).

PajukanbHbie OTIMYMSI aBTOMATU3UPOBAHHOTO MPOCKTUPOBAHUS OT HEABTOMATU3UPOBAHHOI'O
COCTOSIT B CJIC/IYIOLICM:

1.TlonmHasi cucremaru3alys BCeil MHPOPMAIMK U TPESICTABICHUE €€ B BHJC HAOOPOB JAHHBIX
TpeOyeMOil CTeTIeHN TUCKPETHOCTH (3JeMeHTa, Habopa JaHHBIX, 3anucH, (aiina, 6a3el JaHHBIX). O60-
3HA4MM 3TH nopiu nHGopmanuu kak {if}.

2.Yerkasi peONPEICIICHHOCTh ITAOB MPOSKTHPOoBaHus {Z,} U mepeunucinumas aibTepHATHB-
HOCTb MOZI3TAIOB {Zp}.

3.OTHO3HAYHOCTh WK Majiasi CTENIeHb HEONPEACICHHOCTH YIIPABISIOMUX Bo3aenucTBuil {Y } u
{Yp} Ha KaXKIOM 3Tare NPOCKTUPOBAHMUSL.

4.CKBO3HOM, IMOCJIE0BATEIbHBIN XapakTep Mpolecca MPOSKTUPOBAHHS OT MEPBOHAYAIBLHOTO
3aMBICJIa JI0 OJIYYCHHsI OKOHYATEIBHOTO MPOCKTHOIO PEIICHHS.

dopmanbHO TPOIECC aBTOMATU3UPOBAHHOTO MPOSKTUPOBAHUS MOXKHO TPEICTABUTh KaK IMO-
ClleIoBaTeNIbHOE MPE0Opa3oBaHUe HEKOTOPOrO MEPBOHAYAIBLHOTO MH(OPMAIMOHHOTO MPEICTABICHHSI
o0bekTa {i'1, i'2,...,I s} mocpencrom Bozxaeiictauii {Y } u {yp} B kOHEUHOE cocTosIHME {i*l, i*z,...,i*s} ,
OIHO3HAYHO 0TOGPAXKAEMOE HA CIIEIYIOIIEM JTaIe MPOSKTHPOBAHHS B {X j}, yoBIeTBOpstomee {t;}.

B kauecTBe mpumepa Takoro npeoOpa3zoBaHusl, BBIMOIHAEMOTO OJJHO3HAYHO, MOYKHO MPHUBECTH
npoueaypy hopmupoBaHus rpada BIYUCIUTEIBHOTO MPOIecca, KOTopasl SIBISETCS OJHUM U3 Hadallb-
HBIX 3TAlOB aBTOMATU3UPOBAHHOTO MPOSKTHUPOBAHUS JIFOOBIX OOBEKTOB, B TOM YHCIIC U TpaHCHOpMa-
TOPOB. 3/1€Ch B Ka4eCTBE I 1 MCIOIB3YETCS CXKATasi MAaTPHIlA WHIIMICHTHOCTH, YCTAHABIMBAIOIIAS HH-
(opMaIOHHBIE CBSA3M MEXIY BCEMH MPOOJIeMHBIMU MOay siMu, BXoasmmu B CATIP, u Bcemu napa-
MeTpaMH, OIHCHIBAIONIMME TpaHchopmaTop. Jpyroit HHPOPMAIMOHHOW KOHCTPYKIMEH i SBISIETCS
HA0Op JaHHBIX, COAEPIKAIINI 3aJaHKe Ha TpoekTupoBanue. O6padoTka {i 1, I 2} MpPOrpaMMHBIMHU OTIE-
paropamu coptupoBkH {Yii}, pacuieHenus {Y»i} ¥ ynopsaoueHus {ysi} MacCHBOB MO3BOJIIET B Kaue-
CTBE pe3yJbTara JAHHOTO dTama MOJYyYHTh Ipad BBIUHUCIUTEIBHOTO IMpollecca I, COAEp AU Mo-
CIIeIOBATENILHOCTH MPOOJIEMHBIX MOJIYJICH, pealn3yeMbIX PH MPOSKTHOM pacyere Tpancdopmaropa, a
TaK)e MacCHB I ¢ HOMEpaMH IMapaMeTpoB, 3a1aBa€MbIX Ha pacueT B KAUYECTBE UCXOIHBIX TaHHBIX.

Takum 00pa3om, peann3aiysi TEXHOJOTHMH aBTOMATU3UPOBAHHOTO MPOSKTHPOBAHUS MPETIbSIB-
nsieT k CAIIP xomruiekc ciemyronmx TpeOoBaHmi:

e BO3MOXKHOCTHh ()OPMYJIHPOBATh pelIaeMble MPOCKTHBIC 33[a4ll U3 MPEIMETHON 001acTH Ha

Pa3IUYHBIX A3bIKAX, IOHATHBIX ITPOCKTUPOBIIUKY,
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e HaM4Me CPEACTB I FPPEKTUBHON KOPPEKTHUPOBKH 33JaHUS HA MPOCKTUPOBAHUE

C UCMIOJIb30BaHUEM MPOCTHIX (POPM BXOTHOTO si3bIKa (Taliuil, 6JaHKOB U T.I1.);

e OTCYTCTBHE )KECTKUX OTPAaHUYCHUN Ha CTPYKTYpy U 00bEM BXOAHBIX JAHHBIX U (POPMBI HO-
curtesel nHpopMalny, Ha KOTOPBIX OHU XPaHSTCS;

e BO3MOXXHOCTH OIEPATUBHOTO IMOJKIIOYECHUS K MPOrPaMMHOMY OOECIEUEHHIO CHCTEMBI HO-
BBIX MOYJICH M UCKIIIOUEHUE YCTAPEBIIHX;

e TIPEACTaBJICHUE BO3MOXXHOCTEH MPOEKTHUPOBIIUKY HA OCHOBE IMPOMEKYTOUYHBIX PE3yIbTATOB
NPUHUMATh PELICHHE O BBIOOpPE METOAOB JJIS MPOJOIKEHUS MPOSKTHOW 3a7auM, a TaK)Ke M3MEHEHUI
3HAYeHUH OTAETBHBIX APAMETPOB B UCIOIB3YEMOM METO/IE PEIICHUS;

e BO3MOXXHOCTh B XOJI€ BBIIIOJHEHHUS MPOEKTHBIX ONEPALUi MPOCIEKHUBATH 3HAUCHHUSI OCHOB-
HBIX TOKa3aTesiel mpolecca, CBHICTENBCTBYIOMMX O €ro 3(PPEKTUBHOCTH, U B 3aBHCUMOCTU OT HX
3HAQ4YECHUM KOPPEKTUPOBATH BBIYUCIIMTEIBHBIN IIPOLIECC;

e JIOMYCTHUMOCTbH BKJIIOYCHHUSI O0YYarONUX MPOTPaMM JJIsi TIOBBIIICHHUS KBAUTN(UKAIIUU TTPOCK-
THUPOBIINKA,

e o0ecrie4eHne COBMECTHMOCTH AaBTOMATH3MPOBAHHOTO M HEABTOMATH3UPOBAHHOTO BHJIOB

IIPOEKTUPOBAHUS.

1.8. KoHuenyuu KkomMnbromepu3sayuu UHXxeHepHolU desimenbHOCMU

KoHuenuus — Bexyuii 3amMpicesl WM PYKOBOJSAILIAS UJies] HAyYHO-TeXHUYECKON U MpakTUde-
CKOM nesTenbHOCTH. [1o0yuTenbHBIM MOTHBOM pa3pabOTKH HOBBIX CHUCTEM SIBJIIOTCS MOTPEOHOCTH
IIPAKTUKU. B 3TON CBsI3M KOHUEMIMU CO3[aBa€MbIX CUCTEM JOJKHBI BBITEKAaTh U3 KOHLENUUN UX 10-
TpeOJIeHus], K YUCITy KOTOPBIX CJelyeT OTHECTH CIICAYIOIINE: BHICOKOE Ka4eCTBO KaK CaMOil CUCTEMBI,
TaK U MPOJIYKTOB ee (DYHKIIMOHHPOBAHHUS; HOBBIE MOTPEOUTEIBCKIE CBOIMCTBA; HU3KHE IKCILTyaTalU-
OHHBIE 3aTPATHI.

Bricokoe kauecTBO cucTeM MH()OPMATHKU CBSI3aHO C KOMITAKTHOCTBIO U OBICTpOJeHCTBUEM,
Ha/IeKHOCTBIO M JIPY)KECTBEHHOCTbIO HMHTep(eiica ¢ mojib3oBareneM. KoMmnakTHOCT M ObIcTpoaeii-
CTBHME NPOIPAMMHBIX CPEJICTB MO3BOJSIET UCIOIb30BaTh Oosiee JelIeBble CPEICTBA BBIYMCIUTEIBHON
TexHUuKU. [lonb3oBarenssmMu CAIIP gBASIOTCS KOHCTPYKTOPBI U TEXHOJOIH, HE obianaroye npodec-
CHOHAJIbHBIMU 3HAaHUSAMM B OOJACTH BBIYMCIMTENBbHOM TeXHUKH. JlpykecTBeHHbI HHTepdeiic ¢
Henpo(ecCHOHaTbHBIM I10JIb30BaTeNEM JOJDKEH ObITh MPOCTHIM M UCIOIb30BATh HAIJISIIHBIE SKPaHHBIE
00pa3bl U TEPMUHOJIOTHIO, OOIICTIPUHATYIO B NMPHUKJIAIHON 00JacTH, B KOTOPOM OH paboTaer, obecre-
YMBaTh HEOOXOAUMBIE MOJICKA3KH M Pa3bsICHEHUs JEHCTBUN CUCTEMBI U HE JOJKEH TpeOoBaTh YCHIUM
IPU U3YYEHHUH, 3alIOMUHAHMS OOJBIIOro oObema creruduueckod MHPOPMALUU U CTPOTUX IMPABUI
JKCILTyaTaluH.

Pesynpratramu gynkiumonupoBanust CAIIP gBistoTcs MPOEKTHO-KOHCTPYKTOPCKAsi U MPOEKT-
HO-TE€XHOJIOTHYECKAs], @ B CUCTEMAX MH)KEHEPHOI'O MEHEDKMEHTA — IUIAHOBO-PACHOPSAUTEIbHAS J10-
KyMEHTAIIHS.

Bricokoe KadecTBO pe3ylbTaTOB NMPOEKTUPOBAHUS MOXKET OBITh JOCTUTHYTO, €CIIM CHUCTEMa
pacrioyiaraet nNporpeccCUBHON HOPMAaTHBHO-CIIPABOYHOM 0a30ii, a Takke 00ecreuynBaeT CTPYKTYPHYIO U
[IapaMeTPUUECKYI0 PAllMOHAIM3ALUI0 U ONTUMHU3ALNIO IPOEKTHBIX PEIICHUN 10 KOHCTPYKLUHU H3J1e-

NI 1 nponeccamM ux U3roToBJICHUS.
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Bcesikas BHOBB pa3pabareiBaeMasi CUCTEMa JIOJDKHA UMETh B CPAaBHEHUU C JCHCTBYIO-

IIMMU aHAJIOTAaMH CYIIECTBEHHO HOBBIE MOTPEOMTEIbCKHE CBOMCTBA, MPHBIIEKATEIBHOCTH KOTOPBIX
noOy»x/1ana Obl MOJIb30BaTeNei BHEAPATH €€ Il 3aMEHBI Y>K€ OCBOCHHBIX.

Haxonern, HOBasi cucteMa J0JDKHA 00J1a1aTh 0ojee HU3KMMHU 3aTpaTaMu Ha SKCILTyaTaluio, a
TaKXe COMPOBOXKIEHHE U Pa3BUTHE, KOTOPbIE OKyNaiu Obl PacXoibl Ha €e MpUOOpeTeHue U BHEIpe-
HUE.

W3 n310KEeHHBIX KOHLENIUH MOTpeOIeHNsT BHITEKAIOT CIEAYIOINE OCHOBHBIC KOHIICTIIIUH T10-
CTPOEHHUSI CUCTEM KOMIIBIOTEPU3ALMY UHKEHEPHOTO TPYAa: UHTEIUICKTyaIn3alusl; UHTErpalus; UHIU-
BHlyaJIN3aLUsl.

KoHuenuus MHTe/JIEKTYaTU3alMU. JTa KOHLENUS 0a3HpyeTcsl Ha CIeIYIOIUX OCHOBHBIX
MOMEHTax:

® 1ICII0JIb30BAaHME CUCTEMBI OHITHUI NTPUKIIAJHON 00nacTu;

® 1ICI10JIb30BaHKE 3HAHUM B €CTECTBEHHOM BU/IE; SKCIUTyaTalus 0€3 MporpaMMHUCTOB.

Peanu3zanusi KOHLENUMU HWHTEUIEKTyaJM3allud ONUPAETCS HAa Pa3BUTbIE METOJbI pabOThI CO
3HAHUSIMU: UX IIPEACTABJICHHUE, XPAaHEHUE, HUCIIOIb30BaHue U T.4. [1o1 3HaHUAMU IOHMMAIOTCA: CUCTE-
Ma TIOHSATHI NPUKIAJHON O0JIACTH, a TaKKe CBA3b C WX NPEACTABICHUAMHU B (HOpMaNBbHON MOJENu;
CTPYKTypa JaHHBIX MH(POPMALMOHHON MOAETH MPUKIAJHOW 00JACTH; MAaTEMAaTUYECKUE MOJICNH, HC-
IIOJIB3yEMBbIE IIPU IIPOECKTUPOBAHNUH; IIPABWIIA IPUHATHS PELICHUM.

Cucrtema 3HaHMU OpraHHM3yeTCsS TaK, YTOOBI B3aUMOJICHCTBUE IMOJB30BATENS C KOMIBIOTEPOM
IPOBOAMIIOCH B (pOpMe, MPUHSATON B JaHHOW MPUKIAAHON 00sacTi. KoMIbIoTep TOJDKEH MPEBPATUTh-
csl B yIOOHOTO MapTHEpa, MOCKOJIBKY YA0OCTBO MPOTPaMMHOIO MPOAYKTa B OOIIEM CIIydae SBISETCS
0oJsiee BaKHBIM Kaue€CTBOM, YEM XapaKTEPUCTUKU TEXHUUECKUX CPECTB.

WHTennexkTyanpHOM cucTeMe JOCTaTOYHO 3a7aTh MOCTAHOBKY 3a/1a4dl B BHJIe TpeOyemoro pe-
3yJbTaTa U yCIOBUHM ero moiydeHus. [locnenoBaTenbHOCTh onepannii, HEOOXOANUMBIX I TTOJTYICHUS
pe3ynbTaTa, OIpeAeIsaeTcs CHCTEMON aBTOMAaTHYECKH.

Pa3paboTKy COBpeMEHHBIX HHTEIEKTYaJIbHBIX CUCTEM CIIOCOOHBI OCYIIECTBIIATh MOTPEOUTENH

0e3 momortu nporpaMmuctoB (puc. 1.10).

CTAPAS UHHOOPMALIMOHHA A HOBAS HHOOPMALIMOHHASA
TEXHOJIOTHS RAD - TEXHOJIOTHSI Puc. 1.10. Crapas u HOBast UHPOPMAIIMOHHBIE TEX-

HOJIOTHH Pa3pabOTKH HHTEIUIEKTYaJIbHBIX IIPOrpaM-
A L Jaxazamk + MHO-MeToauueckux komiuiekcos (IIMK)
paspaboTunk

TpeGosarms ’ Konuenuuss uHTerpanmu. Konuenuus

3HaHuA

| ‘ HarpaBJieHa Ha CO3/IaHhe eJUHOTO WH(pOpPMAITH-

Paspa6oraux
[ | ] OHHOI'O IpocTpaHcTBa npeanpusatud. OHa omnpe-
HHucrpymenTansusie cpeacTsa

Aot JesieT HeoOXOAMMOCTh MHTETPAIMU B CIIEIYIO-

I

’ IIMX 00IaCTsIX:
ITporpammucr j IIMK AC o
® B IPUKJIQAHON 001acTu;

l e B 00JIaCTH NPOTPAMMHBIX CPE/ICTB;
[TMK AC

B 007aCTH TEXHUYECKUX CPEICTB HH-
dbopMaTHKH.

KOHCprKTOpCKO-TGXHOJ’IOFH‘-IGCKO@ MPOCKTUPOBAHNE BKIIIOYACT CICAYIOMIUEC OCHOBHBIC 3TAIlbI:
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IIPOEKTUPOBAHKE U3/ENINN; KOHCTPYUPOBAHNUE U3/ETUI; IPOEKTUPOBAHUE TEXHOJIOTUUECKUX

IIPOLIECCOB U3TOTOBJIEHUS U3/EIUI; KOHCTPYUPOBAHUE TEXHOJIOTUYECKONW OCHACTKU; IPOEKTUPOBAHNE
TEXHOJIOTUYECKUX IMPOLIECCOB U3TOTOBJIEHUSI OCHACTKH; MOATOTOBKY YIPABISIOUIMX MPOrpPaMM H3IO-
TOBJICHHS JAeTaneit Ha ctankax ¢ YITY. Haubonbime norepu, 00yCcIOBIMBAIOIINE YBEIUYCHUE TPYIO-
€MKOCTH U JUIMTEIbHOCTU LIMKJIA IPOEKTUPOBAHUS, BOZHUKAIOT, KaK IPABUJIO, Ha CThIKaX MEXy OC-
HOBHBIMH 3Tanamu. Kak MmokasbIBaeT OIBIT, pEIICHHE ATUX MPOOJIEM HE MOKET OBITh TOCTUTHYTO ITy-
TeM coBeplLIeHCTBOBaHUS aBTOHOMHBIX CAIIP, ncnonp3yembIx Ha pa3auyHbIX 3Tanax, UiId CTHIKOBKOMN
TaKWX CHCTEM, pa3pabOTaHHBIX MO PA3IMYHBIM HACONOrusIM. HTerpanus B NpUKIAAHON 001acTu pe-
aJIM3YeTCsl IOCPEICTBOM CO3JJaHUSI KOMIUIEKCHBIX KOHCTPYKTOpCcKO-TexHosnornueckux CAIIP.

CymiectByromue koHcTpykTopckue CAIIP umeroT cBoeil KOHEUHOU 1EJIbI0 BBITYCK KOHCTPYK-
TOPCKOM JTOKyMEHTanuu. Pe3ynmbratamMu uX pabOThl SBISAIOTCS Trpaduyeckue WIH T'eOMETpo-
rpaduuecKrue MOAETH U3AETHA, KOTOPBIE COAepKaT HHPOPMALIUIO, HEOOXOTUMYIO JJIsl pacdyera yIupas-
JSIOMIAX TPOTPaMM H3TOTOBJICHHS, HO HE MMEIOT BCEX MAHHBIX, TPEOYEeMBIX JJIsi MPOCKTHPOBAHUS
TEXHOJIOTUYECKUX TporeccoB. Peanmmszanus nmomnomacmradbubix ckBo3HbIX CAIIP, obecneunBarommx
aBTOMATH3AlLMIO BCEX 3TANIOB KOHCTPYKTOPCKO-TEXHOJIOIMUECKON MOATOTOBKU NPOU3BOJICTBA, TpEOyeT
pa3pabOTKU KaK KOHCTPYKTOPCKHX, TaK M TEXHOJOTWYECKHX TOACHCTEM IO €IWHOW METOHOJIOTHU.
[Ipu 3TOM aBTOMaTHU3aIMs KOHCTPYKTOPCKOTO IPOEKTUPOBAHUSI IPUOOPETAET SIPKO BBIPAXKEHHYIO TEX-
HOJIOTUYECKYIO OPUEHTALUIO.

[TomuMoO MHTErpanMu B 00JACTH KOHCTPYKTOPCKO-TEXHOJIOIMYECKOM MOJArOTOBKU IPOU3BOJI-
CTBa, HOCsAIICH Meromonorundeckuii xapakrep, CAIIP momxkHbl ObiTh WHTETpUpOBaHBl ¢ ACY mpous-
BoACTBOM. [lockonbky ACY UCIONB3YIOTCS B MPUKIATHON 00JIaCTH, CYIIECTBEHHO OTJIMYHON OT MPO-
€KTUPOBAHUS, TO 3/1€Ch BIIOJIHE JOCTATOYHO MHTETPAL[MU HA YPOBHE JJAHHBIX.

Crnenyronieil 001acTbi0 UHTETPALIMU SIBISIIOTCSI TIpOrpaMMHBIE cpencTBa. s paboThl cuctem
KOMITBIOTEPU3ALIMU UHKEHEPHOU 1A TEIbHOCTH HEOOXO0AUM IIMPOKHUM CIIEKTP MPOrpaMMHBIX CPENICTB,
BKJIIOYAsi MOHUTOPBI, CPEJICTBA YIPABICHUS TEKCTOBBIM JHAJIIOTOM U MHTEPAaKTUBHOW MAaIllMHHOM rpa-
(GuKH, SKCIIEPTHBIE CUCTEMBbl U CUCTEMBI YyIpaBJIeHHUs Oa3aMy JaHHBIX, CPEACTBA F€OMETPUUECKOTO
MOJIETTUPOBAHUS, a TaKXKe rpaguueckoro U TEKCTOBOTO JOKyMeHTHpoBaHMs. Kak mpasuio, aTu cpen-
CTBa CO3/Ial0TCS Pa3IMYHBIMHU pa3padOTUYMKaMU MO0 HECOIJIACOBAHHBIM MEXy cO00H TpeOOBaHUSIM U
NpUHIMNAM nocTpoeHus. MckyccTBeHHOE 00BeAMHEHHUE 3TUX CPEJCTB HE JACT IOJIOKUTENbHBIX pe-
3yJIbTATOB, YXY/IlIass TEXHUYECKUE XapaKTEPUCTUKN O0BEIUHEHHON CUCTEMBI, OCIOXKHSISA UX 3KCIUTya-
TallMIO U COTIPOBOXKJICHUE, U HE CITOCOOCTBYET (DOPMUPOBAHUIO IPYKECTBEHHOTO MHTEpdeica ¢ moJb-
30BaTeIIEM.

Ha puc. 1.11 nmpeacrasnens! pa3auyHble METOAbl MHTETPALIMU MPOrpaMMHBIX cpelacTs. Ilep-
BbIl, (OpMHUpYIOIINI CErMEHTUPOBAaHHOE HH(GOPMALMOHHOE MHPOCTPAHCTBO, MPEACTaBIseT COOOU
o0beIMHEeHNE HE3aBUCUMBIX cUCTeM 4, B, N ¢ oOMeHOM nMH(opManuen depes CreruaibHo pa3pado-
TaHHble UHTepQelcHbIe 010KH. DTO — Hauboisiee MPOCTO U HauMeHee 3(PPEKTUBHBIN METOJ WHTE-
rpauuu. Bropoil Meton obecriednBaeT co3jaHle MHTETPUPOBAHHOTO MTPOCTPaHCTBA JaHHbBIX. [1o aTOMy
MyTH UAYT pa3padoTunku crangapta STEP. [Ipu TakoM 1oaxo/1e He3aBHCUMBIC TIOJCHCTEMBI paboTa-
10T C €IMHOM 0a30i NaHHBIX Yepe3 YHU(ULMPOBAHHBIN MPOrPaMMHBIN MOYJIb, UCIIOJIB3YIOIIMMA CTaH-
JapTU3UpOBaHHbIE (OPMBI NIPEACTABICHUS TaHHBIX.

HauBpiciuii ypoBeHb WHTETPAINH, TTO3BOJISIONINKN MTOCTPOUTh €AMHOE WH(POPMAITMOHHOE TTPO-
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CTPAHCTBO, HEOOXOAUMOE JIJIsl CO3AaHUSI OMMCAHHBIX HUXKE BUPTYAJIbHBIX KOHCTPYKTOPCKUX

0ropo, TpeOyeT UCIOJIb30BAHUS €IUHOM OTEPAIMOHHON Ccpellbl M 00eCreYnBaeT HHTETPALIUI0 HE TOJb-
KO JJaHHBIX, HO U MIPOTPAMMHBIX CPEJICTB.

[Tonw3oBarenu CAIIP, yyactByromue B mpo- —

Cermentn 0BANHOE HHPOPMALHOHHOE IPOCT AHCTBO

Cucrema

1ecce KOHCTPYKTOPCKO-TEXHOJIOTHYECKOH — TOATo-

TOBKH IPOU3BOACTBA, pa60Ta10T B PA3JIMYHBIX IO~

Cucrema Cucrema

pa3ieneHusaX WM Ja)Ke Ha pasHbIX IPEANPUATHIX. y B i

JUis peanusanuu TpoLecca OHM JODKHBI OOMEHM- [ [ [

A-B B-A B-N
BAThCS PE3YILTHPYIOIIUMHU JaHHBIMH. [ToMuMO 3TO-
ro pe3yibTaThl UX AEATENBHOCTH (JaHHBIE MHDOP- ! fliTerDupoBaoe npocTpancTR Jamuix

MaIMOHHBIX MOJENICH W3ACNINKA, TEXHOJOTHYECCKUX

Cucrema Cucrema Cucrema

IIPOLIECCOB U YIPABJIAIOIINE IPOrPAMMBbI) JIOJIKHBI

B N
nepenaBathesi B ACY npou3BOACTBOM U TEXHOJIOTH- } } ¥
L Crauaaptasit unTepdeiic
YEeCKMMH IPOLIECCAMU JUISl YIIPABJICHUS MaTephalb- T‘"‘“"“ repbet » o
HBIM TIPOU3BOJICTBOM. m
Puc. 1.11. MeToapl HHTErpaLy MPOrPaMMHBIX CPEACTB Hurerpuponaunoe wndopmaunonnoe npocrpancrso

Onepaunonnas cpega

Konunenmust HHAUBUAYAJIU3AUH. JTa KOH-

nenuus (Gopmupyercs U3 CIEAYIOIUX COCTaBIIAIO- ——

Bank 3nanuit

oux: q)yHKIII/IOHaJH)Haﬂ N JIMYHOCTHAs OPUCHTALUA; basa

rpaduyeckux

Huctpymen- [Mpuxaaz-
TalbHbIC HbIC CHC-
CHCTEMBI TeMBI

EHrEIr|
iG]

Basa

TEKCTOBBIX
ABHHAIX

aBTO(hOpMaNM3anus 3HAHUN; WHIWBHIYaTH3HPOBAH- aanoix

Hblll cepBuc. OHa HamlpaBieHa NPEXKIE BCEro Ha

obecrieueHne apyKeCTBEHHOTO nHTepderica.

ABtodopmanuzanus 3HaHUN 0O0ECTIEUMBAET I KOHCTPYKTOPOB M TEXHOJIOTOB BO3MOKHOCTH
CaMOCTOSITEIILHO Pa3BUBAThH MPHUKIIAIHBIC CHCTEMbI 0€3 TIOMOIIIH IMPOTPAMMHUCTOB 32 CUET UCIOJB30Ba-
HUS 3HaHUU, IPEJCTABIIEMbIX B IPUBBIYHON ISl HUX (opMe.

OyHKIIMOHATbHAS OPUEHTAMs OINpPENEIsAeT YPOBEHb Ta-

{earanTuposanubie HPOrPAMMMMIEC CPEACTBA
(RoTpeuecn ne copmazanr ¢ sommerocTEee) KOr0 B@KHOTO TMOKa3arens, Kak OTHOIICHHE «3(PPEKTHB-

MorpeGrocTa

HOCTB/3aTpaThl». BO3MOXXHOCTH MPOTPaMMHBIX CPEJICTB JOJDKHBI
COOTBETCTBOBATh MOTPEOHOCTSAM AAaHHOTO pabouero mecra (puc.
1.12). V30BITOYHOCTh WM HEIOCTATOYHOCTH 3THUX BO3MOXKHO-
CTEW MPHUBOJUT K NMOHMKCHUIO 3HAYCHHS YIOMSHYTOTO IOKa3a-

TCIIA.

e s Puc. 1.12. Konneniust ”HANBUAYATH3AIMN

I CTH

Hanpumep, eciu nanHoe pabouee MECTO MpeAHAa3HAYEHO
JUIsl KOHCTPYHMPOBaHHUS THUIIOBOIO PEXYIIEr0 HMHCTPYMEHTA

(CBepJIa, pe30bl U T.H.), TO MPUMCHCHHUEC CUCTEMbI CO BCTPOCH-

HBIM TBEPAOTCIBbHBIM MOACIUPOBAHUCM 6y,[[eT U30BITOYHBIM. B
TO KC BpCMs Ha pa6oqu MCCTC KOHCTPYKTOpPA JINTEMHOM OCHACTKH MPUMCHCHHUEC CUCTCMBbI 0e3 TBCP-

AOTCJIBHOI'0O MOJCIUPOBAHNA HEC NACT HCO6XOI{HMOI>1 3(1)(1)6KTI/IBHOCTI/I. bonee Toro Ha TakoM pa6oqu
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MeCTe HEOOXOAMMO, YTOOBI TBEPIOTENbHAS MOJETh OTIUBKH IO3BOJISIIA TEHEPUPOBATH ITO-
BEPXHOCTH (POPMOOOPA3YIOMIMX A€TaleH sl MPOrpaMMHUPOBAHUS 00paOOTKHM 3TUX JeTajeil Ha CTaH-
kax ¢ UIlVY.

1.8.1. Crapas u HoBasi ”HGOPMAIMOHHbIE TEXHOJIOTHHM Pa3pad0TKU NPOrPAMMHBIX CPeICTB

B mmpokoM cMbICiie TEXHOIOTHS IPEACTaBISET cO00H COBOKYITHOCTh YIIOPSI0YEHHOI BO Bpe-
MEHHU II0CJIe/IOBATEILHOCTH JACHCTBUI MO MPeoOpa30oBaHUIO MATEPUH, PHEPTHH WM HHOOPMALUU U
CpenCTB, 00ECTICUNBAIOIINX PEATU3AINIO 3THX JAeiicTBUil. BrIme Oblia onucana CTpyKTypa )KU3HEHHO-
ro LUKJIa MaTepUAIbHBIX H3AEIHH, KOTOPYI0 (OPMHPYIOT YHNOMSHYThle AelcTBHsA. [IporpamMmuble
CPEICTBA, SBJISIONINECS U3ACTUIMU UHIYCTPUH MH)OPMATUKH, TAK)KE UMEIOT CBOW JKU3HEHHBIH UK
¥ 3Tallbl, €r0 COCTABJISIOLIHE.

K 3Tum sTanam npuHATO OTHOCHTH CIIEIYIOIINE:

* aHaJIM3 TPeOOBAHMIA;

* IPOCKTUPOBAHHE;

* KOIupoBaHue (IPOrpaMMHPOBAHHKE);

* TECTUPOBAHUE U OTJIAJIKA;

* HKCILUTyaTalysi U COIPOBOKICHHE.

Mexny Tanamu KM3HEHHOTO [IUKJIa MaTePUAIBHBIX M3/ICIUH U IPOrPaMMHBIX CPEACTB CyIlle-
ctByeT nojobue. Tak, mpu pa3paboTKe yHUBEPCATIBHBIX («KOPOOOUHBIX») MPOTPAMMHBIX MPOIYKTOB
aHaIu3 TpeOOBAHUI aHAIOTUYEH MAPKETHHTY. DTalbl IPOEKTUPOBAHUS U KOJUPOBAHUS COOTBETCTBY-
IOT IPOCKTUPOBAHUIO U KOHCTPYHPOBAHHIO MAIIMHOCTPOUTEIBHBIX U3AeIuid. TecTupoBaHue U OTiIaj-
Ka MporpaMM aHAJIOTUYHBI KOHTPOJIIO M MPOBEICHUIO MCIIBITAHUN MAallWH, a IKCILTyaTalus U COIpOo-
BOJK/ICHHE — JKCIUTyaTallii U TEXIIOMOIIH B 00CITy)KMBaHUH MAIIHH.

OcrasnbHble 3Tanbl )KU3HEHHOTO [IUKJIA W3/1eJINs MAIIMHOCTPOCHUS TaKKe HMEIOT CBOM aHAJIOTH
B MHAYCTPUH UH()OPMATHKH, HO, 32 UCKIIOYEHUEM TEXHOJIOIMUECKON MOATOTOBKU MPOU3BOJICTBA, OHU
UTPalOT BTOPOCTENEHHYIO poiib. Tak, B ciyyae «KOpOOOUYHBIX», THPAKUPYEMBIX MPOrPaMMHBIX MPO-
JTYKTOB UMEIOT MECTO MaTepHalIbHO-TEXHUUECKOE CHaO)KeHUe HocUTene nHdopMauu 1 noaurpadu-
YEeCKUX M3/1aHUi, TPOM3BOJCTBO B BUE (POPMHUPOBAHUS HOCUTENEH, yIIaKOBKA M XpaHEHHE, peain3a-
IIUs, a B CIIOKHBIX CHCTEMax M yCTaHOBKa (MOHTaX) y mojb3oBarens. s cpenctB MHOpMaTHKU
€/IMHCTBEHHO HEAKTYyaJIbHbIM SIBIISICTCS ATAIl YTHIIN3AIUH.

Yro kacaercsi TEXHOJIOIMYECKOW MOJArOTOBKM NMPOU3BOACTBA, TO B MHPOPMATHUKE OHA TECHO
cBsi3ana ¢ mousitreM cpeacts CASE (Computer-4ided Software/System Engineering).

CASE-mexnonozuss B IUPOKOM CMBICIE TPEACTABIAET COOOH COBOKYIHOCTH METOHOJIOTUN
aHaJIM3a, MPOCKTUPOBAHUSA, pa3pabOTKH U COMPOBOXKACHHUS CIOKHBIX CUCTEM IMPOTrPaMMHOI0 obecrie-
yenus (I10), moanepkaHHyI0 KOMIUIEKCOM B3aMMOCBSI3aHHBIX CpelCTB aBTomatuzauuu. CASE- 310
KOMIBIOTEPU3UPOBAHHBIN HHCTPYMEHTApUil pa3paboTUMKOB NPOrpaMMHBIX POayKTOB. CASE sBnseT-
csl HanOoJsiee MepCIEeKTUBHBIM HAIIPaBJICHHEM B MPOrPAaMMOTEXHUKE, 00ECIIEUHBAIONINM JIOCTUKEHUE
OIMCAHHBIX BBIIIE BcrioMorarenabHbIX Heneil co3panus CAIIP. [IpakTudecku HU OMH Cephe3HBIN 3a-
PYOEXHBIN POrpaMMHBIN MPOEKT He ocylecTBiusercs 0e3 ucnonb3obanus CASE-cpencts. Hampumep,
npu paspadotke 10 no 3akazy Munucrepcrsa 060ponsl CIIA 00s3aTenbHO TpUMEHEHHE METOJI0J10-
ruu U1 CASE-cpencTB CTPYKTYpHOI'O aHajM3a CHUCTEM MO MexayHapoiaHomy cranaapty IDEF0. Oto

CpeACTBO OBLJIO UCIOJIB30BAHO BhIIIE MPU cTpYKTypHOM aHanuze CAIIP (cm. puc. 1.8, 1.9).
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CASE-cpenctBa B MHPOpPMATHKE aHATOTHYHBI TEXHOJIOTHUECKOH OCHACTKE MaTepUaTbHOTO

npousBojicTBa. OcHoBHas 11enb CASE COCTOUT B TOM, 4TOOBI OTJenuTh npoekTupoBanue 110 ot ero
KOJMPOBaHUS M MOCIEIYIONINX 3TAMOB Pa3padOTKU, aBTOMATU3UPOBAB UX B MAKCUMAJIbHON CTEIICHH.

CA3E o6nanaior ciaeayomyMi OCHOBHBIMH JIOCTOMHCTBAMU:

e YIy4IIAIOT KauecTBO co3naBaeMoro 110 3a cueT cpencTB aBTOMaTUYECKOTr0 KOHTPOJISI IPOEK-
Ta;

® TI03BOJIIIOT 32 KOPOTKOE BpEMsl CO3AaBaTh MPOTOTUI OYIyLIe CUCTEMBI, YTO €T BO3MOXK-
HOCTh Ha PAHHUX ATarax OLEHUTh 0XKHJIAEMbI pe3yiIbTar;

® YCKOPSIOT MPOLIECC MPOSKTUPOBAHMS U pa3paboOTKu;

® 0CBOOOXIAIOT pa3pabOTYMKa OT PYTHHHON PabOThI, TO3BOJISAS €MY IIEIMKOM COCPEIOTOYUTh-
Csl Ha TBOPYECKOM YacTu pa3paboTKH;

® TIO/JICP’KUBAIOT Pa3BUTHE U COMPOBOXKACHUE pa3pabOTKH;

® TIO/JICP’KUBAIOT TEXHOJIOTUU TIOBTOPHOTO UCTIOIB30BAHUS KOMIIOHEHT pa3paboTKH.

bonpmmHCTBO CASE-cpencts OCHOBAHO Ha napajaurme METO/10J10-
THsI/METOI/HOTaIus/CpeAcTBO. MeToM0JIOTHsT ONpeeNisieT marn padoThl U MX MOCIEA0BATEILHOCTD, a
TaKXKe TpaBUJIa paclpesieieHus] U Ha3HA4eHUsT METOJI0B. MeToJ - 3TO cHcTeMaTrhyeckasi Iporeaypa
reHepanuu onucanuii komnoneHT [10. Horanuu npenHazHavyeHbl A7 OMHCAHUS CTPYKTYP NAHHBIX,
MOPOXKIAIOUINX CHCTEM U MeTacucTeM. CpeacTBa - MHCTPYMEHTApUN ISl TIOAIEPKKA METOIOB C HC-
MOJIb30BAHUEM TIPUHATON HOTALMU. DTH MHCTPYMEHTHI MOAJCPKUBAIOT PadOTy IOJIB30BATENICH MPH
CO3JIaHUH U PEAKTUPOBAHUH TPaPUUECKOTO MPOEKTa B UHTEPAKTUBHOM PEXKHME, OHH CIIOCOOCTBYIOT
OpraHu3aluy MPOEKTa B BUJC HEPAPXUU YPOBHEH aOCTpaKInu, OCyIIecTBIsII0T TeHepamnuio 110 u nc-
MOJIB3YIOTCS TIPU €T0 TECTUPOBAHUHU.

[Ipunoxxenus u3 TpyaHO (popmanuzyeMbIx 00JacTel MI0XO0 BIUCHIBAIOTCS B CTapylo cxeMy. B

OTHX QONACTAX 3aKAZUNKY, HE B COCTOSIHUU YCTKO U IIOJIHOCTBIO ONPEICNINTh TpeboBaHus K cucreme. K

acKaaHas Moje)

TOMyA)K@“prP“PI@peI[a (S pa6OTKI/I C 9Talla Ha 3Tall pas3JIMYHbIC UCIIOJHUTECIN, KaK IIpaBruJjio, HC MOT'YT
[TpoexTHpOBaHHE
70 KQHIIA TIOHATE PYT ApyTa.

TeeBol960-xFOIaX, KOTIa MporpaMMipoBanue 11 DBM GbIT0 cKopee HCKYCCTBOM, YeM HAYKOiA,

Hrepaunonnas moxens (1980 — 1985 rr.)

BCE OTNABAIOCh Ha, OTKYN PA3pd0oTyuKy.- Taxast TeXHOIOIUs MOJyYnIa MPOHMYECKOe HasBaHue Just
Adahu3 TpeOOBaHHA

Do lti{@pecrocenail o1 3] 1970-X’[roio8 Obina paspaboTaHa MPOMBILICHHAS TEXHOJIOTUS,
[IporpaMMHpOBaHue e ' SIE V- o

MOJIYYMBIIIasi HA3BaAHUE KaCKaHOTO ( ) unu ¢azHoro metona (puc. 1.13). B nameit ctpane sta

€CTHPOBAHHUE ¥ OTJIaaKa

TEXHONOFHsOBITA 3AGUKCHPOBAHA B KOMILICKCE CTAHIAPTOB HA Pa3pabOTKy aBTOMATH3UPOBAHHBIX CH-

POSKTHPOBAHHE

cteM (AC) "ABTomaTu3zupoBaHHbie cucTeMbl. CTaanu co3aanus”. B COOTBETCTBHM C 3TUM CTaHIAPTOM

"mpouecc co3IaHus .ﬁg\ﬁu{CTaBJ‘IHGT €000l COBOKYITHOCTH YIMOPSAOYEHHBIX BO BPEMEHH, B3aUMO-
Ananus tpeGopannii
CBSI3aHHBIX 06 HE CTal{IIIgﬁ(lI:z“II/XI‘ 3Tanbl paboT, BBIIOJHEHHE KOTOPHIX HEOOXOAUMO M JIOCTa-

TOYHO TS CO3/IaHUSA BEFGEBYIOIICH 3a/TaHHBIM TpeOOBaHUAM" .

[Tponykr

CrangapT mpeny¢MaTpupacT, BOCEMb cTaquii: GopmupoBanue tpeboBanuii k AC (Tpu dTama),

1P

paspaBuKa ROWIEHTTHI AC ¢ bipe srana), TexHuueckoro 3ananms, 53CKU3HOrO IPOEKTa (1Ba JTara),

TEXHUYECKOTO MPOCKTa (UeTRIpe dTarta), padoueil JOKyMEHTalluM (JIBa 3Tarma), BBOJ B JeHCTBUE (BO-

CEMb ITaIlOB ) M COMTPOBOKICHIIC %U (mBaaTama).

T CH(@QK& HOWM

3aBepIIOHYA paboTsiHaTIPEABITYINEM JTase. Bo3Bparel He npeTycMaTpUBarOTCsA. Pe3ynbTaThl Kaxk1o0-

U [TI¢pexoq Ha CIEAYIOIIMK 3Talm BO3MOXKEH TOJIBKO TIIOCTe

Ilpoto-

Tpebo-

THI1/
BaHHA Tpo-
AYKT

>
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ro 3Tama CTPOTro JOKYMEHTHUPYIOTCS M (UKCHPYIOTCS Ha BCE BpeMs pa3padOTKU MPOEKTa.

[Tonp30BaTemny, Kak MpaBUIIO, TIOCIIE COTJIACOBAHMS TEXHUYECKOTO 33aJaHHs B pa3paboTKe HE y4acTBY-
10T U IPUIJIAIlaTCs TOJBKO Ha ATare TecTUpoBaHusA. KpurepueMm kauecTBa SIBISIETCS TOUHOCTb BbI-

IIOJIHCHHUA TCXHUYCCKOI'O 3aJaHus.

Puc. 1.13. Monenu >kM3HEHHOTO LUKJIa IPOTPaMMHOT0 00ecTieYeH s

Taxol moaX01 XOpoIll Ipu pa3paboTKe CUCTEM, MO3BOJISIOMIUX TOYHO U MOJIHO CPOPMYIUPO-
BaTh TPEOOBaHUS, HAPHUMED CIIOKHBIX PACUETHBIX CHCTEM, CUCTEM YIPABJICHUS B PEATbHOM BPEMEHHU
U IPYTHUX.

OpHako TPUIOKEHUS M3 00JIacTel aBTOMATH3alMM JEJONPOU3BOACTBA M IMPOSKTUPOBAHHS
IUIOXO BITMCBIBAIOTCS B 3Ty cXeMy. B 3Tux o0nacTsax 3aKka34yvky, HE 3Has BO3MOXKHOCTEH MH(POpMAaLIH-
OHHBIX TE€XHOJIOTHH, HE B COCTOSIHUM YETKO M MOJHOCTBHIO ONpPEIEeTUTh TpeOoBaHus K cucteme. B pe-
3yJIbTaTe IMOJIb30BATENH, PUTJIALICHHBIE HA 3aKJIIOUUTEIBHOM JTane padoT, KaK IPaBHIIO, OCTAIOTCS
HEY/IOBJIETBOPEHHBIMHU ee pe3yibraramu. [lpu sTom pabora nmubo mpekpamaercs, MO0 HauYMHAETCS
JUIATEIbHBIA U 1OPOrOCTOSIILIUI IIpOLecC TOpaOOTKU U afanTalll CUCTEMBI.

B nauvane 1980-x romoB TpeOoBaHMs O HEIOITYCTUMOCTH BO3BPATOB HA NPEABLAYIIUE STAITbI
ObUIM OTMEHEHBI, U BO3HUKJIA UTEPALIMOHHAS MOJIENb C IIUKJIAMU OOPAaTHOW CBS3M MEXKIy dTallaMu -
ModTanHasi MOJIeNb C MPOMEXYTOYHBIM KOHTposieM (cM. puc. 1.13). [IpeumyiiectBo 3TOM MOaenH 3a-
KJIIOYAJIOCh B TOM, YTO MEX3TallHble KOPPEKTUPOBKU OOECHEUMBAIU MEHBIIYIO TPYAOEMKOCTh IO
CPaBHEHHUIO C TPYAOEMKOCTbIO KackaJHOU Mozaenu. [Ipu 3ToM Bpemst KaX10T0 3Tara pacTAruBajioch Ha
BECh MEPUOJ pa3pabOTKHU.

Bo BTOpOii monouHe 1980-x rog0B BO3HUKIIA CIIUpaJIbHAs MOJIeIb. B 3Toil Mojenu nenaercs
YIOp Ha HavyaJIbHbIE 3TAIbI )KU3HEHHOTO 1IMKJIA: aHaIu3 TpeOoBaHUI U npoekTupoBanue. Ha atux sra-
nax IpoBepsieTcsl U 00OCHOBBIBAECTCS PEATM3yEeMOCTh TEXHUUYECKUX PELIEHUN MyTeM CO3/1aHus IpOTo-
TUNOB. KaXX/1plii BATOK CIIMPAJIM COOTBETCTBYET OMPEICIICHHON BEPCUU MMPOTrPAMMHOIO MPOIYKTA.

RAD-TexHoOJIOTHSI TECHO CBsi3aHa CO CNHpadbHON Mojnenbio. B cepenmne 1980-x romoB Ha
¢upme Du Pont 6s11 popmanmzoBan moaxos K pazpaboTke WHOOPMAIMOHHBIX CHCTEM, MCIOJIb3YIO-
LU TOCIe10BaTEeNbHbBIN BBITYCK MPOTOTUIIOB CUCTEMBI, )KECTKHE OTPAaHUYEHHS IO BPEMEHU U BOBIIE-
YeHHe KOHEUHBIX I0JIb30BaTelel cucteMsl B ee pa3pabotky. [Tocne nmyonukanuu B 1991 1. kauru Jx.
Maptuna "Rapid Application Development" (GsicTpasi pa3paboTka MPUIIOKEHHI) STOT MOIXOJ TOTY-
YT MIUPOKYIO M3BECTHOCTh Kak RAD-TexHonorus. Ota TexHosorus 6osiee BCero MOAXOIUT s pas-
pabOTKH MHTEPAKTUBHBIX MPUIOKEHHH, B KOTOPHIX (PYHKIIMOHAIBHBIE BOBMOKHOCTH PEaM3yl0TCs Ha
YpOBHE TOJIb30BaTEILCKOT0 MHTEpdelica. UeTko ompenenseTcss Tpymma Moab30BaTeeil TaKoro MmpH-
JokeHus. bonpline npuiokeHus MojABepraroTcsi pa3OueHuto Ha Ooisiee Menkue (yHKIMOHAJIbHBIE
KOMITOHEHTHI.

B ocHoBe RAD-TeXHOIOTHY JIeKAT CISAYIONTNE TTOJIOKEHUS.

e [lonb3oBaTenu akTUBHO Y4acCTBYIOT B pa3pabOTKe CHCTEMbI OT Hayajia oOciel0BaHus Mpe-
METHOW 00JylacTu 0 BHEApEeHUs MpuiiokeHus. Heckonabko mpencraBuTeneld mojib3oBaTesiel BKIHOYA-
I0TCS HEMOCPEACTBEHHO B KOMaHAY pa3paOOTUYMKOB, MPEACTABUTEIN OCTAIbHBIX — MEPUOIMYECKU

YYacTBYIOT B CECCHSIX IO MEPECMOTPY Pe3yabTaTOB pabOThl. DTO MO3BOJISET YCTPAHITH HEJOIOHUMA-
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HUE MEX]y pa3paboTuuKaMy U OYAYIIUMH MOJIb30BATEISIMHU CUCTEMBI.

e He Tpebyercs mosHOTO OMpeseNeHus TpeboBaHU K cUCTeMe, JeTaau MOTYT ObITh J00aBIie-
HBI B X0/I€ pa3pabOTKH. DTO MO3BOJIIET COKPATUTH JIUTEIFHOCTh dTala aHajlu3a U JIaeT pa3padboTdu-
KaM OIIpeJICIIEHHYIO0 CBOOOTY B OIpeIeIeHNH TPeOOBaHUN HU3KOTO YPOBHS B XO/I€ IIOCTPOCHUS IIPOTO-
TUIIOB CHUCTEMBI U UX OOCYXJIEHHsSI ¢ KOHEUHBIMHU T0JIb30BATENISIMU. BBIABICHHBIE B Mpoliecce pa3pa-
OOTKHU JTOTIOIHUTENbHBIE TPEOOBAHHS PAHKUPYIOTCS TI0 BaXKHOCTH. B yCIOBHSAX KECTKUX BPEMEHHBIX
OTpaHUYCHUI MEHEee MPHUOPUTETHBIE TPEOOBAHUS MOTYT OBITH OITYIICHBI.

e Cucrema pa3pabarsiBaeTcsi HEOOIBIIOW KOMAHIOM M3 YETHIPEX-IIECTH YENOBEK, BKIIIOYAs
OJTHOTO-/IBYX TpEACTaBUTENCH Moib30BaTeseid. YiieHbl KOMaH/bl JOJDKHBI OBITh YIIOJIHOMOYEHBI MIPH-
HUMAaTh HEOOXOAUMBIE pelieHus. Bo BpeMsi IpOeKTHPOBAaHUS COCTAaB KOMAH/Ibl TPAKTUYECKH HE MEH -
€TCs, UTO MO3BOJISICT YMEHBIIUTH HEOOXOIUMOCTh B IPOMEKYTOUHOM JOKYMEHTAIUH.

e PazpaboTka BeneTcs UTEpalUsIMU IPYU TECHOM BOBJICYCHUH MOJIB30BATENCH HA MPOTSHKCHUH
BCEro IHKJIa pa3paboTku cucteMbl. OCHOBHYIO poib urpaet npasmio 80/20, koTopoe riacut, 9yto 80
% paboTbl MOXKET OBITH BBIIOJIHEHO 32 20 % BpeMeHH, 3aTpaylBacMoro Ha BCIO paboTy. DTO O3HAYaeT,
YTO HET CMBICIIA 3aTPAaYMBaTh YCWIIMS HA TOHKYIO HACTPOMKY CHCTEMBI, KOT/Ia eIlle 10 KOHIA He OTpe-
JieNieHbl OCHOBHBIE TpeOoBaHUs K Hell. Kaxaplil mar gomkeH ObITh 3aKOHYEH HACTOJBKO, HACKOJIBKO
ATO HEOOXOUMO JIJIsl BBHITIOJIHEHHS CJICIYIOIICH paboTHhI.

e Ha cpok BbIITycKa Ka)KA0T0 MPOTOTHIIA HAKIIAABIBAIOTCS KECTKHE OTPAHUYCHUS TI0 BPEMEHH.
[To ucreyeHn” yCTaHOBJIEHHOTO CPOKA MPOTOTHIT IPEABIBISAETCS 3aKa3UUKY JUIs OOCYKICHHS.

e TecrtupoBaHue MPOBOIUTCS MOCTENCHHO HA MPOTSHKEHUH BCETO YKM3HEHHOTO LUKJIA CHUCTe-
MBI

e PazpabaTpiBacmas cuctema pa3OMBaeTCs Ha YacTH, KOTOpbIE OpHraza M3 YeThIPeX-IIeCTH
YeJIOBEK CITIOCOOHA pa3paboTaTh 3a TPU-IIECTh MecAleB. [Ipy HaTHIUN HECKOJIBKIX KOMaH]] BO3MOYKHA
napajiensHas pa3paboTka CUCTeMBL. B 3ToM citydae mpoBOAWTCS Oojiee TIIATENbHBIA aHAIN3 TPH-
KJIaJHON 00J1acTH.

OmHUM W3 CaMBIX BAXKHBIX MOJIOKEHHWH SIBISIETCS HEOOXOTUMOCTH COTPYAHHYECTBA MEXKITY
BCEMH YYaCTHUKAaMH TPOEKTA. 3aKa3UMKU JOJDKHBI TOHUMATh, YTO TECHBIE BPEMEHHBIE PAMKHU MTPOEKTA
MOTYT HE TTO3BOJIUTH pa3pabOTYHKaM yJOBIETBOPHUTH aOCOJIOTHO BCE TPeOOBaHUS, MPEIbSBIIsEMbIE
MIOJIb30BATEISIMHA K CUCTEME, U YTO-TO MOXKET OBITh TIEPEHECEHO B CIEAYIOMMNK MpoeKT. CHiibHas CTO-
pona nojaxona RAD cocTouT B TOM, 4TO OH MO3BOJISIET HEMOCPEICTBEHHO B XOJ€ pa3pabOTKU OBICTPO
BBISIBUTH U YTOUYHUTH, & 3aTE€M PEaTM30BaTh HEOOXOAWMBIA HA0OP (PYHKIIMOHAIBHBIX BO3MOXKHOCTEH
CHCTEMBI, KOTOpasi JICHCTBUTENFHO OYAET yJOBIETBOPITH BCEM TPEOOBAHHSM 3aKa3qMKa HA MOMEHT €€
BHE/IPCHHUSI.

B nacrosimiee Bpemst Haubosee nporpeccuBHOM Metononorueit cozmanusi CAIIP sBnsieTcs me-
TOJIOJIOTHSI MYJBTHATCHTHBIX CHUCTEM PACIpPEACTICHHOTO WHTEIUICKTa, MPEICTABIIONast COO0H ab-
Helmee pa3BUTHE OOBEKTHOTO MOAXonaa. KakIplii areHT paccMaTpuBaeTcsl KaK aKTHBHBIA OOBEKT-
(byHKIMS, HATIOJTHEHHBIH JaHHBIMA M 3HAHUSMH, KOTOPBIE MO3BOJISIOT MPE0O0pa3oBaTh UCXOMHYIO WH-
dbopMaruio B 3HaUE€HUSI CBOWCTB 3TOr0 00bekTa. B kauecTBe Takux 0OBEKTOB BBHICTYNAIOT COOPOUYHBIE
€IMHUIIBI, AETAIN U UX DJIEMEHTHI, @ TAK)KE TEXHOJIOTHYECKUE TIPOIIECCHI, OTIEPaliy U Tiepexoabl. Paz-
paboTKa KaXJOTO areHTa BEJeTCs CIUPAJICBHIHO B TPU dTara: MPOCKTHPOBAaHHUE, Te€HEpamus IMpo-

IPaMMHBIX CPEACTB U TecTupoBaHue (cM. puc. 1.13). Arentsl o0benuHs0TCS B KoMIiekcHbie CAIIP.
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310 - Mozaenb RAD-TexHOI0THH, TOCPEACTBOM KOTOPOH MOJIB30BATENH CIIOCOOHBI CAMOCTO-

ATCIBHO CO3JaBaTh CUCTCMBI, HC HpI/IGGFaSI K ITIOMOIITH HpOFpaMMI/ICTOB-pa3p360T‘{I/IKOB.

1.9. Kpumepuu pazeumusi CAIIP

Jlrobas Texandeckas cucrema (TC), B Tom unciie u CAIIP, obnagaeT HabopoM XapakTepusy-
IOLIUX €€ OOIIECUCTEMHBIX CBOMCTB. B MX YMCIIO BXOJUT IpyIia cBOMCTB, paCCMAaTPUBAEMBIX KaK Me-
pa COBEpIIEHCTBA U MIPOIPECCUBHOCTU CUCTEM JAHHOIO Kiacca. Takue cBOMCTBa (1apaMeTphl) NpHHS-
TO Ha3bIBaTh KPUTEPUSMHU PA3BUTHUSA. DTH KPUTEPUHM OJHOBPEMEHHO SIBJISIIOTCS BaXKHEWIIUMHU I10Ka3a-
TEJSIMU KadecTBa CUCTEM pacCMaTpUBAEMOrO KJacca, OIpenesss ypOBEHb 3TUX CHUCTEM IO OTHOIIE-
HUIO K JIy4YIIUM OTE€4YECTBEHHBIM U 3apyOeKHbIM 0Opa3Lam.

Kpurepun pas3Butus oOyCIOBIMBAIOT MarucTpajibHble HAlpaBlIEHUS COBEPIIEHCTBOBAHUS
TEeXHHYeCKUX cucteM. Habopbl KpuTepueB pa3BUTHS Pa3IUYHBIX TEXHUYECKMX CHUCTEM BO MHOI'OM
coBnaaaoT. [IpuunHoil Takoro coBnageHus sBiseTcst TOT GakT, yTo Bce TC mpeacTaBistoT codoi nc-
KyCCTBEHHBIE M, B CBOEM OOJIBIIMHCTBE, YEJIOBEKO-MAIIMHHbIE cUCTeMbl. K 4HCIy MCKYCCTBEHHBIX
IIPUHAIEKAT CUCTEMBI, HE CYILECTBYIOIINE B IIPUPOJE U CO3JaBacMbI€ UEIOBEKOM JUIS yIOBJIETBOpPE-
HUS CBOMX NOTpeOHOCTeH. JKM3HEHHBIH LMKI JII0OONH MCKYCCTBEHHOM CHUCTEMBbI, KaKk ObLIO ONMHUCAHO
BBIIIIE, COCTOUT U3 CTaJWUN CO3JaHUsA, SKCIUIyaTalluM U pa3BUTHA, a TakkKe JUKBuAauuu. Kaxnas us
3TUX CTAAMN XapaKTepU3yeTcsl ONpEeAEICHHBIMU TPYy103aTpaTaMu, 00beM KOTOPBIX U COCTaBIISIET IS
mo60it TC ocHOBY KpuTepueB pa3BuTus. IIpu paccMoTpeHuu Tpyao3aTpar, CBA3aHHbIX ¢ (PYHKIIMOHU-
poBanueM TC, paznuyaroT TPy OBEIIECTBIECHHBIH, ®KHUBOK U Oyaymuid. [lox oBeliecTBIEHHBIM TOHU-
MaloT TPYZ, 3aTpadyeHHbIM Ha co3gaHue cuctemsl. JKuUBOM Tpyn CBSi3aH € DKCIUTyaTallUEd CUCTEMBI, a
OyIyluii - ¢ ee pa3BUTHEM U JIMKBUJIALHEH.

Ha paznuuHbIX cTagusax Ku3HEeHHOro 1ukia jitoooi TC ucnonb3yroTes MaTepuabl, SHEpPrus,
uHpopManus, pasHooOpa3Hble TEXHUYECKHUE CPEJCTBA, CBSI3aHHbIE CO BCEMH CTaJUSAMHU KU3HEHHOTO
mukiaa TC. CoBOKynHBIN y4yeT Tpyao3arpar, CBS3aHHBIX C MEPEUYHUCICHHBIMU M JAPYTMMHU HEOOXOIH-
MBIMM JIEMEHTaMH, NPUBEACHHBIMU K €IUHOMY CTOMMOCTHOMY SKBHBAJIEHTY, a€T YKOHOMHUYECKHE
kputepuu pazsurus TC.

Haxoner, yenoBedeckuil pakTop yUUTHIBAETCSI KOMILIEKCOM aHTPOIOJIOTHYECKUX KPUTEPUEB,
CBSI3aHHBIX C PrOHOMUYHOCTbIO, KPacOTOM, 0€30MacHOCThIO U 3K0JI0rHyHOCThIO TC.

CAIIP mpunamexur k kinaccy TC nH(pOpMATUKH, OTINYAIONMXCSA OT OCTAJIbHBIX TEM, YTO
npeoOpa3yeMbIM ONEpaH/IOM B HUX sBisgeTcs nHpopmanus. B cBsa3u co cnenudukoi cucreM uHpOp-
MaTHUKHU psif Kputepues pa3Butus TC s HUX He sABiseTcs akTyanbHbIM. K ux umcimy oTHOCATCA KpH-
TEPHH, CBA3aHHBIE C 3aTPaTaMU MaTepUaJIOB U SHEPTUH, IKOJIOTUYHOCTBIO U T.11.

CoBokynHOCTb kpuTepueB pazBuTus TC MOKHO pa30UTh Ha YEThIPE OCHOBHBIE TPYIIIIBL:

® QYHKIIMOHAJIbHBIE;

® TEXHOJIOTHYECKUE;

® JKOHOMHUYECKUE;

® )PrOHOMHYECKHUE.

PaccmoTpuM B cOOTBETCTBHH C 3TOM Kiaccupukanueit kputepuu pazsutust CAIIP.

DOyHKINOHAIBHBIe KpUTepuu. K yrciy oCHOBHBIX (DyHKIIMOHAJIBHBIX KPUTEPHEB PAa3BUTHUS

TC npuHATO OTHOCHUTB:
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® IPOU3BOAUTEIBLHOCTD;

® TOYHOCTB;

® HaJIEXKHOCTB;

e CIICLIUAJIbHBIE.

@OyHKUIMOHAJIBbHBIE KpuTepun XapakTepusytoT TC Ha craguu ee sKcIryaTanuu. B 3Toil cBa3u
IIPOM3BOIUTENILHOCTD ONpeAessieT He0OX0AMMbIe 3aTpaThl )KuBoro Tpyaa. [IpumenutensHo k CAIIP -
3TO 3aTPaThl TPyAa UCIOJIb3YIOIIUX CUCTEMY KOHCTPYKTOPOB M TeXHOJIOroB. Kpurepuil npousBonu-
TEJIbHOCTU PACCMATPUBAETCS KAK MHTETPaJIbHBIN [T0Ka3aTenb ypoBHs pa3BuTus TC, KOTOpBIM 3aBUCUT
OT psJia MOKa3aTeleH, ABISIOMIMXCS YaCTHBIMU (DYHKIMOHATBHBIMH KPUTCPUSIMH.

ITpumenurenbHo k CAIIP B uX 4mMClIO BXOAST:

® CKOpPOCTh 00paboTKH HH(POPMAIIHH;

® [MapaMeTphbl, BIUSIONINE HA MHTEHCUBHOCTh 00paboTKu HH(popMaIumy;

e CTEINIEHb aBTOMATU3AIH TPY/a;

® HEMIPEPBIBHOCTH IPOLIECCA IPOEKTUPOBAHUS.

Ckopoctb 06paboTku nHpopmarun npumenntenbHo K CAIIP nenecoobpa3Ho oxapakrepuso-
BaTh CJIEAYIOLIUMU KPUTEPUSMHU.

Hamypanvnwiii kpumepuii npouszsooumenvuocmu CAIIP. CAIIP npeana3znauens! 11 GopMu-
POBaHUSI TEKCTOBOW M TpaUvecKoil KOHCTPYKTOPCKOM M TEXHOJIOTMYECKOW JOKyMeHTauuu. JIrobas
JOKYMEHTAIHsl 0(OpMIIIETCSI Ha JIMCTaX ONpeeNieHHOro gopmara. DTu (opMaThl CTaHAAPTH30BAHBI,
¥ MUHHMAJIbHBIM CTaHIApTHBIM siBisieTcst hopmat A4 ¢ pasmepamu ctopor 210x297 mm. Bee ocranb-
HBIE CTaHAApTHBIE (opMaThl KpaTHBI A4.

Takum 006pazom, 06beM 10001 TEXHHYECKOW TOKYMEHTAIIUH MOXKET ObITh ()OPMATIBLHO U3MeE-
peH konnyecTBoM (popmatoB A4.

KoHcTpykTOpCKHE U TEXHOIOTHYECKHE padOThl MOTYT UMETh Pa3IMyYHble KATETOPUU CIIOKHO-
CTH, JUISl yueTa KOTOPbIX HE00X0IMMO BBECTH K03 uireHT cioxxHoctu Ke.

HatypanbHblil kpuTepuil NpoU3BOAUTEILHOCTH MOKET OBITh OIpeNeseH 1o popMye

N
Ky =| D K.NA4 T, |IN,
i=1
rae » - omeparop cioxenus; Kcj - 0e3pazmMepHblii KOIQPUIMEHT CI0KHOCTH pabOThI i-r0 MPOEKTa;
NA4;- konudectBo nrcToB (hopMata A4 (puBeAeHHOE) i-ro mpoekTta; ['4, - yrcToe Bpems, 3aTpaycH-
HO€ Ha aBTOMAaTH3MPOBAHHBIM BBIMYCK YKa3aHHOTO KOJMYECTBA JIUCTOB /-TO MpoeKTa, 4; N- Koyinde-
CTBO IIPOEKTOB.

HatypanbHblif k03(ppULIHEHT TPOM3BOIUTENFHOCTH H3MEPSIETCS KOJIMYECTBOM JIUCTOB A4,
BBIITYCKaeMBIX B yac (JIuct A4/4).

Kpurepuit Ky npencrasnser co60i MOJ0KHUTEIBHO ONPENENIEHHYI0 BEIMYUHY, BO3paCcTaro-
myto o mepe pa3Butus CAIIP. AKTyanbHOCTb 3TOTO KpUTEpHs ABISETCA U OyleT HEM3MEHHO OCTa-
BaTbCsl BECbMa BBICOKOM.

WNudopmannonnsiii kpurepuit npoussoautensuoctu CAIIP. HatypanbHblif kputepuit mpous-
BOJIUTENILHOCTH MPOCT JJIsi HOHUMAaHHUS U MOKET ObITh OTHOCHUTENBHO JIErKo n3MepeH. OIHaKo OH CBS-

3aH C TpaﬂHHHOHHOﬁ METOINKOMN O(I)OpMJ'IeHI/IH AOKYMCHTAIIUH Ha 6YMa)KHBIX HOCUTCJIIX, UYTO B YCJIO-
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BUSAX HMH(OPMAIIMOHHO Pa3BUTOr0 OOIIECTBAa HE SBIAETCS HEOOXOAMMBIM. B mepcrektuse

CTaBUTCS IIEJIb Nepexoa K 6e30yMaKHbIM HH(POPMAIIMOHHBIM TEXHOJOTHAM. B 3TO# cBs3u HaTypainb-
HBIA KPUTEPHUIl MPOU3BOJUTEIHLHOCTH MOXKET OBbITh 3aMeHEH Ha WH(pOpManMoHHBINH Kputepuid Ky, B
KOTOPOM 00BEM BBIMOJIHEHHON MPOEKTHON pabOThI U3MEPSIETCSl HE KOJMYECTBOM JIUCTOB (popmata A4,
a KoimuecTBoM HH(popmaruu |y, B MHPOPMALMOHHON MOJENIH MPOSKTHPYEMOT0 TEXHHYECKOT0 00b-

CKTa WJIM TCXHOJIOTHYCCKOI'O IIpoLecca:

N
Ky =| D K. i I Ty |IN,
i=1
rae lyni— KoaumdecTBO MH(GOPMAIUH B I-MOJIeIIH, OAKT.
Ennnuneit nHpopManmoHHOTO KpUTEPHs TPOU3BOAUTEIIHFHOCTH SBIISICTCS OAT B yac (6aiT/4).
Ot 4ero 3aBucut poct npousBoautenbHOCTH CAIIP? ITpousBoautensnocts CAIIP npu npo-
YHX PaBHBIX YCIOBUSX 3aBUCHUT IMPEK/E BCEro OT 00beMa 3HaHUN U HEOOXOAMMBIX JaHHBIX, 3aJI0KECH-
HBIX B cucteMmy. [loJ 3HaHUSAMU MOHUMAIOTCS MpaBUJa IPUHATHUS MPOCKTHBIX PEUICHUH U METOAUKH
pacuera YUCJIOBBIX MapaMeTpoB, MOJ JaHHBIMU — JaHHbIE HOPMATUBHO-CIPABOYHON MHGOpMAIUU U
apXUBHBIE JaHHBIEC Pa3paOOTaHHBIX PaHee MPOEKTOB.
K cnenyromeit rpynmne 4yacTHbIX (DYHKIIMOHAJIBHBIX KPUTEPHEB OTHOCATCS MapaMeTphl, BIUSIO-
IMe Ha MHTEHCUBHOCTh 00pabOTKK MH(pOpMAIIHH.
Hnghopmayuonnviii kpumepuii 3¢pgpexmusrnocmu CAIIP. ITOT KpUTEpUN SBISETCS aHAIOTOM
SHEPreTHUECKOro kodduirenTa mojae3Horo AMCTBUS U MPEICTaBIsSeT OO0 ycpelHEeHHOe OTHOIIE-

HUE 00beEMa BBIXOI[HOI71 I/IH(i)OpMaI_II/II/I K CYMMAapHOMY O6’beMy BXOI[HOf/i u BBIXOI[HOﬁ I/IH(l)OpMaI_II/II/IZ
N
Ky =| D2 Vi 10y, + s [IN,
i=1

rae N— KommuecTBO MPOeKTOB; lynvi — 00beM pe3yNbTHPYIOIINX JTaHHBIX I-TO TPOeKTa, 0aiT; |y —
00bEeM UCXOIHBIX JJAHHBIX I-TO MPOEKTa, OAMT.

Kpurepuii 6e3pa3zmepHnsiit, uamensiercst B nuamna3one 0 < K5 < 1, UMeeT TeHICHIINIO K BO3pac-
TaHuto. Posib kpuTepus 3HaUNTENbHA U OCTAHETCS HEM3MEHHOI 1o mepe pa3Butust CAIIP.

O4eBHIHO, YTO CHUCTEMA TEM COBEpLICHHEE, YeM MEHbIIE, IPU MPOYUX PaBHBIX YCIOBHUSX, B
HEe HY)KHO BBOJUTH JAHHBIX, YTOOBI MOJIy4UTh HEOOXOIUMBIN MPoeKT. [IpenensHbiM MUHUMYMOM |77
SBJISIOTCS JAHHBIE TEXHUYECKOT0 3aJaHUs Ha MPOEKTUPOBAHUE U3EIUSA WIA TEXHOJIOTHYECKOIO Mpo-
necca. Poct 3toro kos¢gduumenta 3aBUCUT OT TeX K€ (PaKTOPOB, YTO M POCT NMPOU3BOAUTEIHLHOCTU
CAIIP.

Kpumepuii coemewenus gpynxyuonanvuvix onepayuil. Kpurepuit mMeeT CMBICHT IJII WHTEpaK-
tuBHBIX CAIIP u ompenensieT AOMyCTUMOE YHCIIO OJHOBPEMEHHO BBIMOJIHSAEMBIX Ha OJHOW paboueit
cTaHIMM (YHKIIMOHAIBHBIX onepanuil. Kputepuii npeacrapiser co00i MONI0KUTETBLHOE 1[€7I0€ YNCII0
U UMEeT TEeHJAEHIIUIO K PpOCTy. AKTYyaJbHOCTb €ro Bo3pacraeT. UToObl 3TOT KpUTEPHIl MPEBLICUI €l1H-
HUILy, HEOOXOJIMMO HCIOJIb30BaHHE MHOTOOKOHHOTO TEKCTOBOro M Tpadudeckoro mHTepdeiica c
ITOJI30BATENEM.

Crnenyronuii yacTHbIN (QYHKIIMOHATBHBIA KPUTEPUI ONpeeNsieT CTeNEeHb aBTOMAaTU3alluK TPY-
na.

Kpumepuit asmomamuzayuu. Kpurepuii paBeH cymMMe yIEJIbHBIX TPYIOEMKOCTEN MPOEKTHBIX
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onepauuii, BeinoaHeHHbIX CAIIP:

Na
Ka - Z Kfi !
i=1

rac Na — KOJIMYCCTBO aBTOMATU3HPOBAHHBIX IIPOCKTHBIX onepaunﬁ; KT, — yAcbHasA TPYAOCMKOCTb
1
I-i HpOCKTHOfI Oor€panrui B UICXOJHOM, HCABTOMATHU3UPOBAHHOM, ITPOLECCE IIPOCKTUPOBAHUA.

CyMMa yaenbHbIX TPYJOEMKOCTEH Bcex onepanuii paBHa 1:

N
Z KTi - 1’
i=1

rjae M— KOJIMYECTBO BCEX MPOEKTHBIX OMEPALIHiA.

Kpurepuii 6e3pazmepHbIii, u3mensercs B quanazone 0 < K < 1, UMeeT TeHIEeHIIUIO K BO3pac-
TaHUI0. AKTYyaJIbHOCTb 3TOTO KPUTEPHsI HEU3MEHHO BO3pacTaerT.

Jliisa noctuxeHus BBICOKOro koddduirienta apromatuzanuu Heooxoaum oxsatr B CAIIP mak-
CUMaJIbHO BO3MOXKHOTO KOJHMYECTBA MPOEKTHBIX OMEpalUid ¢ MepBOOYEPEIHBIM BKIIOUEHHEM HauoOo-
jee TPYJOEMKHX.

Kpumepuu nenpepvienocmu npoyecca npoekmuposarus. CKBO3HON MPOIECC KOHCTPYKTOPCKO-
TEXHOJOTMYECKOTO MPOEKTUPOBAHMS TMPEPHIBAETCS MO MHOTOYMCICHHBIM  OpPraHHU3aIlMOHHO-
TEXHUYECKUM MPUYMHAM. JTO CBSI3aHO KAK C IEPEXO0JI0M OT HEABTOMATHU3UPOBAHHBIX MPOEKTHBIX
IpoLeAyp U Omepauuid K aBTOMaTU3UPOBAHHBIM U HAO0OPOT, TaK U C MPOAOKEHHEM MPOEKTHOTO
mpolecca B APYyrux MoJApa3fesieHusax U Aake MpeAnpuatusax. B pesynpraTe oOmui UK pa3paboTku
KOHCTPYKTOPCKO-TEXHOJIOTUYECKOW TOKYMEHTAIlUU Ha M3Jelie CYHIECTBEHHO MPEBBIIIAET YHCTYIO
TPYAOEMKOCTh MPOSKTUPOBAHUS Ha BCEX dTanax. B CBA3M ¢ HEOOXOJUMOCTHIO YCKOPEHUS MPOIIECCOB
MIPOEKTUPOBAHUSI U OCBOCHMSI HOBBIX M3JENHI, a TAKKE HEXKENATEIbHOCTHIO OMEPTBIICHHS Tpy.a,
BJIO’)KEHHOTO B HE3aBEPILIEHHBIE MPOEKTHI, CIEAYET BCEMEPHO YMEHBIIATh MPOCTOM B MMPOEKTHOM IPO-
ecce.

Kputepuii HempepbIBHOCTH Mpoliecca MPOSKTUPOBAHUS MIPEICTABISAET CO00M yCcpeTHEeHHOE OT-
HOIIIEHUE YHUCTOU TPYAOEMKOCTH MPOSKTUPOBAHUS K TUTENLHOCTH pa3paboTKy MpOeKTa OT Havyaa J0

KOHIIA:
N
Ky=| D T Ty |IN,
i=1

Trac TTPi — YMCTasA TPYAOCMKOCTS I-TO IIPOCKTA, YCIIOBEKO-4ac, TlII/IK

OUKJIa I-ro IIPOCKTa 0e3 Y4€Ta BBIXOAHBIX U IMPA3THUYIHBIX I[HCﬁ, q; N— KoJM4ecTBO IMIPOCKTOB.

— MJIUTCJIBbHOCTH KAJICHAAPHOI'O

Kpurtepuii npencrasisier co6oit 6e3pa3MepHyIO MOJIOKUTENBHYIO BEIIMYMHY, UMEIOLIYI0 TEH-
JEHIUIO K POCTY. AKTyaIbHOCTb 3TOIO KPUTEPHUS PE3KO BO3pACTaET.

[ToMrMO OpraHM3aIMOHHBIX TPHUEMOB, CBSI3aHHBIX C MOBBIIIEHUEM CMEHHOCTH PabOThI MPOEK-
TUPOBIIMKOB, TJI€ 3TO BO3MOXKHO, KO3()(UIMEHT pe3Ko BO3pacTaeT MpPU MCIOJIB30BAaHHUHM METO/I0B
CKBO3HOT'O KOHCTPYKTOPCKO-TEXHOJIOTUYECKOTO MPOEKTUPOBAHUS.

TexHosiornyeckue Kputepuu. Mpl paccMoTpenu (YHKIHMOHAJIbHBIE KPUTEPUU Pa3BUTHS
CATIP. Cnenyromas rpynmna KpUTepueB TEXHOIOTMYECKHUE, CBSI3aHHBIE C XapaKTEPUCTUKON OBEIIECTB-

JICHHBIX U 6y,[[y1].[I/IX TPyAO03aTpaT Ha CTAAUAX CO3AaHUsA, a TAKKC PA3BUTUA U aJlallTallul CUCTCM IIPHU-



58

MEHUTENBHO K KOHKPETHBIM IMPOU3BOJICTBEHHBIM YCIOBUSM.
Kpumepuii mpyooemxocmu paspabomxu CAIIP. Kputepuii paBeH OTHOIICHHUIO CyMMapHOU
TPYILOEMKOCTH Tc pa3pabOTKH M MOATOTOBKM K IKCIUTyaTal[MM CUCTEMBI K TJIABHOMY ITOKA3aTelo ee
3¢ (HEeKTHBHOCTH, B KA4€CTBE KOTOPOTO BBICTYIMACT HATYPATbHBIA WM MH(DOPMAIIMOHHBIA IMOKA3aTeh
IIPOU3BOJIUTEIBHOCTH:
KTH=TC/KHK 1501050 KTI/I=TC/KH,ZI-

Kpurepuit npencrasisier coboit ynenbHyto TpynoeMkocts co3nanusi CAIIP na equnuiy momy-
yaeMoil 3()()EeKTUBHOCTU U SBISIETCS MOJOXHUTEIHHO OIPENEICHHOW M MOHOTOHHO YOBIBaIOLIeH BO
BPEMEHHU BEITMYMHONW. AKTYaJIbHOCTh 3TOTO KpUTEPHs Obljla U OCTAeTCs BEChbMa BHICOKOW M HEU3MEH-
HOM. /{7151 yMEHBIIIEHUS 3TOTO KPUTEPHUSI HEOOXOIUMO CTPEMHUTHCS:

® K MHBapUAHTHOCTH MporpaMMHbIX cpenctB CAIIP BHe 3aBUCHMOCTH OT (PYHKIIMOHAIHLHOTO
HA3HAYEHUS CUCTEM;

e K Hcnosb30BaHuio mpu pazpadorke B CAIIP u moaroroBke nx K SKCIUTyaTalliyl HHCTPYMEH-
TaJIbHBIX CPEJICTB aBTOMATHU3aLUH PA3PA0OTKHU nporpammuo-HHOOPMALIMOHHOTO 00ECIICYECHHUS.

Kpumepuii mexnonoeuueckux eoszmoorcnocmeu. Kputepuit oTpaxkaer MPOCTOTY pa3pabOTKu
CAIIP 1 moAroTOBKM €€ K AKCIUTyaTallid Ha KOHKPETHOM npennpusatuu. OH sBisercs 0e3pa3MepHOi
BEJIMYMHON U onpenensercs no Gpopmyne:

Krp=(Kc*Act+ Ky*Ay+ Ky*Ap+ Ku*Ap)/(Act Ay+ Ayt Ap)

3nech Ac — 00bEM CTaHAAPTHBIX M MOKYMHBIX 0yokoB, KOaiiT; Ay — 00beM yHU(PHUIIMPOBAH-
HbIX O1okoB, KOaiiT; Ay — 006beM HacTpoeuHoil nHopmanuu, KbaiT; Ay — 00beM HeCTaHIAPTHBIX
0J10KO0B, TIOJIekKamX pa3zpadorke, Kbaiit; K¢, Ky, Ky, Ky — BecoBbie K03 puueHTsl, npuaeM Ke =
1, Kc>Ky>Ky> Ky (HaHpI/IMep, Ky=0.8,Ky=0.5, Ky = 005)

Kpurtepuii TeXHOIOTHYECKUX BO3MOKHOCTEN n3MeHseTcst Ha oTpeske 0 < Ky < 1, ymyurieHue
KpUTEPHUSI CBSI3aHO C YBEJTMUYEHUEM €0 3HAUCHHUS.

B undopMaruke NpuHATO pa3invyaTh CTapyl U HOBYIO MH(OpPMAIMOHHBIE TeXHOJIOTHH. [yist
CTapOil TEXHOJOTMH XapaKTepHO AOMUHUPYIOLIee BIUsSHUE HauMeHee d(pPEeKTUBHON KOMIIOHEHTHI Ay
>> Ac, Ay, Ay, 9TO HE TO3BOJISIO 10OUThCs yBenuueHus Krp. HoBas mHboOpMalimonHass TEXHOJIOTHUS
(HUT) xapakrepusyercs teM, 4to 4 — 0 . lomunupyroiee BiausiHue npu coznanuu CAIIP mpuobpe-
TalOT KOMIIOHEHTHI Ay U A¢, a IPU MOATOTOBKE K IKCIUIyaTallMd B KOHKPETHBIX MPOU3BOJICTBEHHBIX
yenoBusix — A; . Otcrona cnenyer, uto Krp npu ucnonbzoBanuu HUT kak MUHMMYM Ha MOPSIOK Tpe-
BBIIIIAET COOTBETCTBYIOLINH KO3 PUIIMEHT ITpH cTapoil HH(OPMAIIMOHHOW TEXHOJIOTHH.

JKOHOMUYeCKUH KpuTepuii. DkoHOMHYeckuil kputepuil pazsutus CAIIP coyxuT 1 kom-
IJIEKCHOTO CTOMMOCTHOT'O y4deTa IMOJIOKUTEIBHOro 3 ¢deKTa aBTOMaTHU3aluU MPOSKTUPOBAHUS U OC-
HOBHBIX 3aTpaT. B kadecTBe SKOHOMMUYECKOTO KPUTEpHUSl MPUHATO HCIOIb30BaTh BEIUYHUHY IOJIOBOTO
skoHOMUYecKkoro 3¢ dexra ot ucnonp3zoBanus CAIIP, koToperit n3MepsieTcss B Thicsuax pyOsed B TOJ
(TBIC.pYO./TON) M OTIpeaenseTcs mo Gopmyse

K3=ﬂC+3K—aIK+Ke2) *Em
rae /{c — ob1ee u3MeHeHne ce0eCTOUMOCTH MPOSKTUPOBAHUS B PAaCUIETHOM TO/Y;

Ok — ToA0Basi PJKOHOMHUS OT MOBBIIICHUS Ka4eCTBa MPOCKTHBIX PEIICHUH; /[y — MOTIOTHUTEIb-

HbIE KallUTAJbHBIE 3aTPaThl B IPOSKTHPOBAHNUH, CBsI3aHHBIE ¢ co3anueM U BHenpenueM CAIIP; K, —

MIPEANPON3BOICTBEHHBIE 3aTpaThl Ha co3aanue CAIIP;
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Ey — HopMaTUBHBIM KO3(PHUIMEHT CPaBHUTENBHONW 3KOHOMHYECKON 3(deKTHBHO-

CTH KallUTaJIbHBIX BJIOKEHUM.

Kputepuii MokeT IpuHUMATh KaK IOJOKUTENIbHbIE, TAK U OTPULIATEIbHbIC 3HAUEHUS U UMEET
TEHJCHIIMIO K BO3PACTAHUIO. AKTYyaJIbHOCTh KPUTEPHUSI paCTET.

Cocrapnsromas /i Kputepusi TeCHbIM 00pa3oM cBsizaHa ¢ npousBoauTenbHOCThI0 CAIIP, Og
— ¢ 00BEMOM TepeI0BO HOPMATUBHO-CIIPABOYHON HH(POPMAIUN CUCTEMBI, K> — C TPyJ0EMKOCTbHIO
pa3pabotok CAIIP. Bce 311 aciekThl ObUIM pacCMOTPEHBI BHIIIIE.

HoBoll sBnsercs xkomnoHeHTa /[, — JIOIOJHUTEIBHBIE KalUTaJIbHBIE 3aTpaThl Ha CO3/IaHHE
CATIP. 3nech Hanbosee CYIIECTBEHHBIM (DAKTOPOM SIBIIIETCS CTOMMOCTHh KOMITJICKCA CPEACTB BBIYHIC-
JIUTEIIbHOW TEXHUKH.

Kpurepuii 3pronoMmuynoctTi. Kpurepuii BXOIUT B IpyIIly aHTPOIIOJIOTHYECKUX KPUTEPUEB,
o0ecreynBaroOIUX HanOOJIbIIee MPUCTIOCOOICHUE CHCTEM K YEJIOBEKY, CHIDKEHHE AUCKOM(OpPTa U 10-
BbIILIEHUE TMONOKUTENbHBIX 3Mouui. [lockonbky CAIIP sBisieTcs 4enoBeKO-MallMHHOW CHCTEMOH,
BaXXHOCTb 3TOT0 KpUTEpUsI BO3pacTaeT. IPeOHOMUYHOCMb — 3TO CBOMCTBO CHUCTEMBI YEJIOBEK—
MalluHa U3MEHATHh CBOIO d(PPEKTUBHOCTh B 3aBUCHMOCTH OT CTETNICHH HCIIOJIb30BAaHMS BO3MOYKHOCTEH
YeJI0BEKa-oIeparopa.

Kpurepwuii spronomuunoctu CAIIP paBeH oTHOmEHHIO peann3zyeMoil 3()(HEeKTUBHOCTH CHCTE-
MBI YeJIOBEK—MaIlIlHa K MaKCUMaJbHO BO3MOXKHOW 3¢ dexruBHOCTH 3TOM cuctemsl [15]. OH mpen-
CTaBIIsIET COOOH 3aBHCAIIYI0 OT BPEMEHH MOHOTOHHO BO3PACTAIONIYI0 (PYHKIMIO, CTPEMSIIYIOCS K
enunune. Kpurepuii 5proHOMHYHOCTH MOKHO HHTEPIPETUPOBATH KaK KOA(PPHUIIMEHT MOJIE3HOTO JIeH-

CTBHUs YCJIOBCKAa B CUCTCMEC YCJIOBCK—MalllHa.



