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AHHOTALUS JUCIHUATLIAHEI
«CUCTEMBI ABTOMATHU3ALIMM IIPOEKTUPOBAHMSI
(IMIPOMBIIIJIEHHOCTb)»

WznaraeTcsi 3BOMIONMS TPEACTaBICHUNA O IpolieccaXx aBTOMATU3UPOBAHHOTO
MPOEKTHPOBAHUS CIIOXKHBIX TEXHUYECKUX OOBEKTOB M TEXHOJOTUN, COCTaBISIOIINX
OJTHY W3 CaMBbIX CJIIOKHBIX M MHTEJUIEKTOEMKHUX cep YeT0oBeUeCcKO NesTeTbHOCTH.

AKIeHTHUpyeTCsT BHHMaHHE Ha JBYyX OCHOBHBIX acIlleKTaX IIpOEeKTa:
"KOMMYHHKaTHBHOM" (CBSI3BIBAIOIIEM 3aKa34MKa, MPOEKTUPOBIIMKA U MOTPEOUTEIS)
U "00bEKTHO-OHTOJIOTUYECKOM" (obecneunBaroeM BHYTpPH mporecca
IIPOEKTUPOBAHUS pa3pabOTKy U CO3aHre HAYKOEMKOTO U3JIEIINs).

JlaéTcst COBOKYIHOCTH METOJOB, IIPHUMEHSEMBIX B JKMU3HEHHOM LIMKIIE
pa3pabOTKH MCKYCCTBEHHBIX OOBEKTOB, 00bEIUHEHHBIX KOTHUTUBHBIM IOAXOAOM K
CO3JAHMIO €€ He CYIIeCTBYIOIEro  W3AENus, HAWIy4YIIUM CIocoOoM
YIOBJIETBOPSIOIIEr0 OINpeNeIEHHbIe COIaIbHbIE TOTPEOHOCTH B YCIOBHUSIX COLMO-
krbepU3nIecKo pealbHOCTH.

BBoguTcs  KOHIIENTyaJlbHBIM 0a3uc mpenaMeTHOM obmacté  mpoduiis
IOATOTOBKM  acCIUpaHToB (HayuHoW crmerumanbHoctd) 05.13.12 (B pamkax
Hanpasierus 09.06.01 - «Mupopmaruka u BT»).

Oco6oe BHUMaHHUE B Kypce yIeleHO COBPEMEHHBIM MpobaeMaM U TeHIEHIUAM
pa3BUTHS CHCTEM aBTOMATU3MPOBAHHOIO HCCIENOBATEIBCKOIO IIPOEKTUPOBAHUS
(CAUIIP) xak mepCcreKTUBHOTO HaIpaBlIeHUsI MOJEPHU3ALNUY aBTOMaTU3UPOBAaHHOTIO
UHKMHAPWHTA B YCJIOBHSIX HOBOTO THIIA B3aUMOOTHOIIECHUN HAayKH M TEXHUKH. B
KagecTBe 0a30BOI0 pacCMaTPUBAETCs TOJHBIM LMK TE€Hepallud W IPUMEHEHUS

3HAHUM B THHOBAILIMOHHBIX peuICHUuAX.



SUBJECT SUMMARY
«COMPUTER-AIDED DESIGN SYSTEMS (INDUSTRY)»

The evolution of views about the processes of computer-aided design of
complex technical objects and technologies, which are the components of one of the
most complex and intelligent spheres of human activity, is outlined.

The attention is focused on two main aspects of the project: "communication"
(which connect the customer, the designer and the consumer) and "object-
ontological" (which provide, inside design process, the development and creation of
high-tech product).

The set of methods used in life-cycle of development of artificial objects,
combined by cognitive approach to the creation of even non-existent product, which
best meet certain social needs in terms of socio-cyberphysical reality, is given.

The conceptual basis of the subject area of graduate students education profile
(scientific specialty) 05.13.12 (within the direction 09.06.01 - "Informatics and
Computer Engineering") is introduced.

Special attention in the course is attended to modern problems and tendencies
of development of computer-aided research design (CARD) systems as a perspective
direction of modernization of computer-aided engineering in conditions of new type
of relationship between science and technology. As a baseline, the full cycle of

generation and application of knowledge in innovative solutions is considered.



HEJIN U 3AJAYHN TNCHUITJINHBI

[enp MUCHUIUIMHBI - CHCTEMATH3alMs WUAed M OMbITa aBTOMATU3UPOBAHHOIO
[IPOEKTUPOBAHUS HAYKOEMKHUX M3IEIHA ¢ y4€TOM COBPEMEHHBIX TEHJIEHIHUH Iepe-
OpPHEHTAIlMH Ha HOBBIE MPUHITUIIBI M TTOIX0/IbI B KOTHUTUBHOM cdepe.

OcHOBHBIE 337291 JUCIUILIUHBL:

1. U3yyenue: B3aMOJIENUCTBUS BUIOB HAy4YHOU, IIPOEKTHOM 151
IPOU3BOJICTBEHHOM IesITeNIbHOCTH; IPUHLHUIIOB OpraHu3aiuu CUCTEM
aBTOMATU3MPOBAHHOTO TIPOCKTHPOBAaHUS M HX BHUIOB OOECIIEUEHHMS; OCHOBHBIX
NPUEMOB CHUCTEMOTEXHUYECKON [ESITeNbHOCTH B 3a/adax pa3paboTKH apXUTEKTyp
CAITIIP v olleHKH UX MOTPEOUTEIIBCKUX XapaKTEPUCTHUK.

2. ®opMHUpOBaHUE BBICOKOTO  YPOBHS:  METOJOJOTHMYECKOW  KyIBTYDHI,
HAay4yHOro OOOCHOBaHHSI pellaeMbIX 3a/lad, CIOCOOCTBYIOIIMX JOCTIDKCHHUIO LEIU
MCCIIEIOBATEILCKOr0 MPOSKTUPOBAHUS; TO3HAHMS KaK BHEIIHUX 10 OTHOIIEHHUIO K
cucreMe (akTopoB (TpeOoBaHUs, NOTPEOHOCTH, MOTHUBBI), TaK M BHYTPEHHHUX
(mporpaMMHOTro M APYTHX BHIOB 00ECIICUeHHH).

3. OcBoeHHe METOJUK aHajgW3a MpobjeM LeJenoNaranus, I[POBEIeHHUs
Pa3IMYHOTO POJa MOJENBHBIX JKCIIEPUMEHTOB, IIOATBEPKAECHUA JIOCTOBEPHOCTH
HAyyHBIX W  MPAKTHYECKUX  Pe3yJbTaTOB  IIOCPEICTBOM  MOTHBHPOBAHHOIO
BBLICTpaMBaHUsI OTHOLICHWH MEXTYy KOHKPETHBIM 3HAaHMEM M €ro NpUMEeHEHHEM B
po¢eCCHOHATBHON AESTENBHOCTH.

B pe3ynbraTe OCBOEHUS AUCIUIUIAHBI aCITUPAHTHI JJOJKHBI IIPHOOPECTH:

1. 3nanus:

1.1 Tumonoruu npobjeM aBTOMaTU3UPOBAHHOTO IPOEKTUPOBAHUS HAYKOEMKHUX
0OBEKTOB M TEXHOJIOTMI B YCIOBHSIX HOBOTO THUIIA B3aMMOOTHOLICHHMH HAyKH H
TEXHUKU;

1.2 HOBOM HapaJurMbl IKOHOMHUKO-TEXHOJIOTHYECKOTO Pa3BUTHUS rOCyAapcTBa
B YCIIOBUSX COLMO-KNOEPPHU3UIECKOH PeabHOCTH;

1.3 Hay4HO-METOUYECKOr0 OOecredeHns pa3pabOTKX OCHOBHBIX METOJOB,

MOJIGJIG?I U aJIrOpUTMOB aHaJIM3a U CHUHTE3a IIPOCKTHBIX pGII_IeHI/If/'I, peuieHus 3ana4d
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KOMIIBIOTEPHOTO  MOJENUPOBaHUS U  (OPMHPOBAHUS THUIIOBBIX MapUIPyTOB
aBTOMAaTU3UPOBAHHOTO MPOEKTUPOBAHMUS;

1.4 TeopeTUYECKUX OCHOB OpraHu3alud U (YHKIMOHUPOBAHUS CHUCTEM
aBTOMAaTU3UPOBAHHOI'O MPOEKTUPOBAHUS;

1.5 OCHOB MH)XEHEPHH 3HAHUW U UHTEJUIEKTyalIbHbIX KOMIIOHEHTOB CAIIP.

2. YMmeHus:

2.1 popMupOBaTh MPUOPUTETHI B PA3BUTHH HWH(OPMAIIMOHHBIX TEXHOJIOTUN B
untepecax UT-mHPpacTpykTyp Oyaymiero ¢ IHPUBICYEHUEM METOMOJIOIMH
®opcaiita;

2.2 pa3pabarpiBaTh KapTy TEXHOJOTMYECKOro IIpolecca IUCCEPTAlMOHHOIO
UCCIIeJOBAHUS C YKa3aHHeM 3TalloB, HAUMEHOBaHUEM palboT, pe3yabTaTOB U CPOKOB
BBITIOJTHEHUS;

2.3 000CHOBBLIBATh 3a[ja4d UCCIEeIOBaHUs C IpuBIedeHueM Merogoioruud MT-
technoscience.

3. HaBpixu:

3.1 KOHIENTYyalbHOr0 TPOEKTUPOBAHMUS - pa3pabOTKH CHCTEM IIOHATHH
(TepmuHOB) peaMmeTHOM obmactu CAIIP;

3.2 IPUIIOXKEHHST METOMOB "MITKUX HayK' B KOTHUTUBHBIX MH()OPMAMOHHBIX
TEXHOJIOTUSAX JUISI TIPeIMETHBIX 00jacTed, IIe HEeIUMHEHHBIE IPOLECCHl HIParoT
JIOMHMHHUPYIONIYIO POJb, MPOSBIAA B TOHM WMIM MHOM CTENEHH CHHEPreTHYCCKHe
3 PeKTHI;

3.3 mocryna K HHPOPMAIMOHHBIM PecypcaM IPH OCYIIECTBIEHUU PA3IMIHOTO
poJia COOCTBEHHBIX UCCIIEIOBAHUM,

3.4 popManu3anuy MPOEKTHBIX PELICHUH, KaCalOIIUXCS IIPUPOIONOT00HBIX
00BEKTOB TEXHUKU U TEXHOJIOTHH.

[TepeueHs KOMIIETEHINH, B (GOPMUPOBAHUU KOTOPBIX y4acTBYeT MUCLUILINHA,
IpMBEJEH B MaTpulie KomreTeHnui, npunaraemoi k OOIT.

Hacrosmas mporpamMMa coctaBieHa Ha ocHOBe «IIporpamMmbl KaHAUAATCKUX
9K3aMEHOB I10 UCTOPHH U HUIOCOPUM HAYKU, MHOCTPAHHOMY SI3BIKY W CIICLIUAJIbHBIM

JUCIUIUIMHAMY, YTBEPXKIEHHOM npukazom MuHoOpHayku Poccun ot 8 oxTa6ps 2007
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r. Ne 274 (3apeructpupoBad Munroctom Poccun 19 oktsi6pst 2007 r., peructpanuoH-

He1id Ne 10363).



MECTO JNCHHUIIJIMHBI B CTPYKTYPE OOII

HuctuminHa «CucTeMbl aBTOMAaTH3allMKd IIPOEKTUPOBAaHUS  (IIPOMBIILICH-
HOCTbh)» OTHOCHTCS K BapuaTuBHO# yactu OOl /lucuuninuHa u3ydaeTcs Ha OCHOBE
paHee OCBOCHHBIX TUCIHUILINH y4eOHOTo IIIaHa:

1. «Mcropus u ¢punocopust HAyKn»;

2. «CoBpeMeHnHbIe MH(MDOPMAIIMOHHEIE TeXHONOruH. [IpoexTupoBanue uHPOP-
MAallMOHHBIX CUCTEM,

U obecIieYrBaeT MOATOTOBKY BBITYCKHOW Hay4JHOH KBaTU(UKAIMOHHOM paboThI

(muccepTauun).



COAEPKAHME JUCHHUIIJINHBI

BBenenue (6 akazem. 4acoB)

Conepxanue, 1elb U 3HAYCHHE JUCLUILIMHBI B IOATOTOBKE aCIHMPAHTOB, €€
CBA3b C APYTMMH JUCHUIUIHHAME U TTOJTrOTOBKOM KaHAMAATCKOM nuccepranuu. O6-
mast KiraccuuKanus pemaeMplx 3a1ad.

O630p TUTEpPaTypHBIX UCTOUHUKOB U VIHTEepHET-pecypcoB B chepe CAITP.

Tema 1. KonuenryajabHblii 6a3uc npegMeTHO# o0JjacTu npoduiasi moaro-
TOBKH aCNMUPaHTOB (Hay4yHod cmeunmajbHocTH) 05.13.12 (B pamMkax HampasJie-
nusa 09.06.01 - «MudgopmMaTuka U BHIYUCIHTENbHAA TeXHUKa») (16 akanem. 4a-
COB)

TexHnoHayka, WH)KEHEPHsI, MHXUHUPUHT, aBTOMAaTU3UPOBAHHBIA HHXMHUPHHT,
IIPOEKT, IPOEKTHPOBAHUE, TEXHOJIOTHIECKHe IIIaTGOPMEI U T.J.

O6obOmeénHas cxema IPOEKTUPOBaHMS HayKoéMKoro wuszaenus. OCHOBHBIE
OIpeJIeIeH s, IPUHIIMITEI TOCTpoeHusl U cTpyKTypbl CAIIP.

Konuemuumsa «NET- WEB - GRAPH».

Tema 2. IIpoGieMaTHKa co3JaHHUSI H MOBbIMIEHUS 3P PEKTUBHOCTH PYHK-
uunonuposanusi CAIIP (16 akageM. yacoB)

OcHoBHEIe ~ (QyHKIUH  [poekTa  (KOMMYHHKAaTUBHasT M OOBEKTHO-
OHTOJIOTHYECKas).

Croenudukanus mpobIeMHBIX 001acTel B TEXHUKE U TEXHOJIOTHSX.

MeTo1010THsI TPOEKTUPOBAHMUS.

OCHOBHBIE POEKTHBIE IIPOLEAYPHI.

B3auMOCBs3b  BHIOB  HAy4HOM, TPOEGKTHOM M  NIPOU3BOJACTBEHHOH
NesITEIbHOCTH.

[pusnaku knaccuduxanuu CAIIP.

TpeGoBanus, mpebsABiseMble K pa3IudHbIM BiaM obecreuenust CATIP.

Tema 3. IIpoGaeMaTuKa yNpaBjieHHsi Ka4eCTBOM NPOEKTHBIX pador (16
aKaJieM. 9aCcOB)

Dramnsl pa3paboTKU aBTOMaTU3UPOBAHHON CHCTEMBI.
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[IpenmpoekTHoe 0OcneqoBaHne 00BEKTa aBTOMATHU3AIIHH.

CemaHTHuUecKasi HHTepoInepabeIbHOCTh PA3IMYHBIX [0 CTETIEHH CIOXHOCTH H
MIPOUCXOKACHUS UHTETPUPYEMBIX CHUCTEM.

Orpanuuenus MacimrabupyeMocTt cymectByrommx CAIIP.

[TepecMOTp CHIOXUBIIMXCS KOHLEMIHMI MOCTPOSHHS CUCTEM B HaIlpPaBICHUH
CO3JIaHUs HaCTpauBaeMbIX Cpe]] MPOSKTHPOBAHUS, YIPABISIEMBIX pa3paboTKOMH.

OcHOBHBIE IIPUHIUIIBL UCIIOJIb30BaHUs UHCTPYMEHTOB U1t
YCOBEPIIEHCTBOBAHUS HHCTPYMEHTOB (T€OPHS METACUCTEMHBIX I1EPEXO0/I0B).

Ces3p  Merommueckoro obecreuenuss CAIIP ¢ rocynapcTBeHHBIMH U
MEXTyHApOJHBIMH CTaHAAPTaMHU.

Mopenu 1 METOABI IPUHSATHUS IPOSKTHBIX PELISHUN.

Tema 4. ApXHUTEKTypa aBTOMATH3HPOBaHHON NPOEKTHO-
Npou3BOACTBeHHOM cpeabl (16 akaneM. yacoB)

Hay4yHble OCHOBBI CO3J@HUSI CHUCTEM AaBTOMATHU3AllMM NPOEKTHUPOBAHUS U
aBTOMAaTHU3allMU TeEXHOJIOrHYecKoi moaroroBku mpoussoctea (CAIIP u ACTIIII).

Koncrpykropckue u rexnonorundeckue pemenus B CAIIP u ACTIIIL

MeTos! U Cpe/ICTBa B3aUMOIEUCTBUS KIIPOCKTUPOBIIHK - CUCTEMAY.

VHTerpupoBaHHbBle CPEICTBa yNpaBICHHWS IPOEKTHBIMH paboTaMu W
YHUGDUKAIUY IPUKIIATHBIX IPOTOKOIOB HH(YOPMAIIMOHHON ITOJIEPHKKH.

Tema 5. IIpoGaemuo-opuentupoBannbie CAIIP (16 akaznem. 4acoB)

CucTeMbl aBTOMATHU3aLUA KOHCTPYKTOPCKOTO IIPOEKTUPOBAHHUS.

[Tpobnemuass o00JacTh aBTOMATU3aLMM  IPOEKTUPOBAHUS  DJIIEKTPOHHBIX
ycrpoiictB. CAIIP B obmactd 3neKTpOHMKH. IlepcrekTHBHBIE HampaBICHUS
Pa3BUTHSL.

TumoBoii MapmpyT IPOEKTHPOBAHUS ~ MHTETPAbHBIX CXeM  00IIero
MIPUMEHEHHUSL.

SI3pIKM omMcaHus annapaTyphl.

SI3BIKM TIPOEKTUPOBaHHMS M BepU(UKALUU MOJENEH CHCTEMHOrO YpPOBHS

anmnaparypsl.
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Monenb-oprHeHTHPOBAaHHOE TPOCKTUPOBAHUE PA3HOPOJHBIX TEXHUYECKUX
CUCTEM.

Metononoruss  CTPYKTYpHOTO  aHalu3a W [POEKTHUPOBAHUSA  CIOXKHO-
(GYHKITMOHAIBHBIX OJIOKOB.

CemeiicTBo mabiaoHoB npoektupoBanus MVC («Moznens - MpefcTaBIeHUE -
KOHTPOJIEP») ISl pa3paboTKU MPUIOKEHHH.

Tema 6. CoBeplieHCTBOBAHHE NMPOIECCOB MPOEKTUPOBAHUS M TEXHOJIOTHH
NOArOTOBKHM IMPOM3BOACTBA B 00J1aCTH JJEKTPOHHKH H MamHHoOcTpoeHust (16
akajieM. 4acoB)

TakcoHOMUS HAyYHBIX 3a/1ad.

Hay4yHble OCHOBBI IOCTPOEHHUS CpPEACTB aBTOMATH3aLUU JOKYMEHTUPOBaHUS
IIPOIIECCOB PAOOTHI NMEKTPOHHBIX aAPXUBOB TEXHUUECKON JOKYMEHTAIUH.

Hayunble OCHOBBI IOCTPOCHHUSI CPENCTB KOMIIBIOTEPHOH IpaHKH, METOIOB
reOMEeTPUIECKOr0 MO/ICJIMPOBAHNUS U CUHTE3a BUPTYaIbHOM PEAIbHOCTH.

3akiouenue (6 akazeM. 4acoB)

Hay4nbple, opraHu3allMOHHBIE ¥ TEXHOJOIMYECKUE IIEPCIEKTHBEI CO3TAHMS
KOTHUTHBHOM  OTpacid  INPOMBIIUIEHHOCTM B  KOHTEKCTE  HalMOHAIbHOH
texHoaornyeckoi uuunuatusel (HTH).

[Tepexos kK HOBOMY TeXHOJIOTHUYeCKOMY yKiany. HeTtoxparus.

OcHOBHBIE BU/IBI TPAHCIUCIUILIMHAPHOCTH B HCCIIeIOBaHUSIX
IIPUPOIONOJOOHBIX 00BEKTOB U TeXHOJoTrui. COBpeMEHHBIN JUCKYPC B IPOEKTHOM
NeSTeTbHOCTH.

Jlornyeckass MaTpHIla B3aMMOCBS3U «LEJIb MCCIENOBaHWA - 3ada4vd -
pe3ynbTaThl». TpeboBaHus K IUCCEPTALIMH.

BocrpeboBaHHOCTB HCCIIeTOBATENBCKUX IporpamMmm B obnacTu
ABTOMATH3MPOBAHHOTO IIPOEKTUPOBAHUS HAYKOEMKHMX M KOHKYPEHTOCIOCOOHBIX

U3JIEJIUA ¥ TEXHOJIOTHIM.
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Pedepar

B pedepare mpuBoIUTCS KpaTKoe OMUcaHue OymyIieid KaHTIUAaTCKON muccep-
tanuu. OH DoJDKeH 0013aTeNbHO BKIIIOYATE B ce0s:

* TeMy KaHAMIATCKOW ArccepTaly (X0Ts ObI B IpeiBapUTEIbHON penaKIun);

* IIeJb paboTHI (MCCIIeNOBaHUS 10 AUCCEPTALIAN);

* 00BEKT UCCIIeIOBaHUS;

* IpemMeT HUCCIIEeI0BaHUS;

* (hopMyIHPOBKY OCHOBHOM pelIaeMoil 3a1a4u;

* pasbueHre OCHOBHOW 3ajla4¥l Ha IOJ3afayd (3Tallbl) - JOJDKHBI OBITH IPUBEECHEI
KaK MUHAMYM 4 T073a1a4¥, KOTOphIe acUpaHT Jajiblie OyJeT pemars B KaXI0M
ceMecTpe;

* METOJIbI HCCIICIOBAHNUS;

* IpejCTaBIeHHe pa3pabaTbBaeMOro IIPOrpPaMMHOIO OOECIEUeHHs II0 YPOBHSAM
(crmosim).

PexoMeHiyeTcsi OCHOBHOE colepxaHue pedepara CTPOUTh Ha OCHOBE IIOCTIE-
JIOBATEIBHOIO OTBETA HA 5 KJIFOYEBBIX BOIIPOCOB, KOTOPHIE OOBIYHO BO3HUKAIOT IIPU
OIMCAaHUK KaKOW-T100 MporpaMMeI (pa3paboTKy):

1) /Insa uezo? (Ha3HaYeHUE IPOrPaMMBI)

2) Umo? (uro u3 cebs mpencTaBiseT IporpaMMa)

3) Kak? (xax MOXHO CO3/aTh IPOTPaMMy - IIPUBEJUTE HCIOJIB3yEMbIE aIrOPUTMEL,
STaIlbl | T.11.)

4) ITocpedcmeom uezo? (xaKkue TEOPUH, METONBI  TEXHOJIOTHHU OyIyT UCIIOJIB30BAHbI
IpH pa3paboTKe MporpaMMBl)

5) C nomowpio Kkaxux pecypcoe? (o6opynosanue u I10, HeoOxoquMBbIe UL paspa-
OOTKHM M IOCIIELYIOMIEH paboThI IIPOrpaMMBl)

Pedepar n0omKeH GbITH O(QOPMIIEH B COOTBETCTBHM C MIAGIOHOM O0(GOpMIIEHHS
pedeparoB B CIIOI' OTY «JIOTH».

[TpumMepHbIe TeMbI pedepatoB: «DBOJIONHS MOAXOA0B K HOPMUPOBAHUIO Ha-
[{HOHATBHON MHHOBALIMOHHOM cHCTEMBI (B KOHTEKCTE IIPOrpaMMEI IIOJrOTOBKH Kai-

poB 1 uccienosanuii)» (The evolution of approaches to formation of the innovation
12



system (in the context of training and research program)), «Kpurtepuu Beibopa phIH-
KOB JIJISl pa3BUTHUSI B paMKaxX HallMOHAJIIbHOU TexHosiorndeckod nannmratussl (HTU)»
(Criteria for selection of markets for development within the National Technology
Initiative (NTT)), «KorHuTHBHBIE TEXHOJIOTUH: POJIb U 3HAYEHHUE B Pa3BUTHUN aBTOMa-
TU3upoBaHHoTO MHKUHUpUHTa) (Cognitive technologies: Their role and importance
in development of computer-aided engineering), «/luanektuka tpuansl « CUMBOIL -
[Tonumanue - CmoBO» B acmekTe BO3HUKHOBEHHSI CEMHOTHYECKOrO IPOCTPAHCTBA
Cpelbl IIPOEKTHPOBAHUS UCKYCCTBEHHBIX MPUPoIoTono0HbIX 00bekToB» (The dialec-
tics of the triad "Symbol - Understanding - Word" in the aspect of emergence of a
semiotic space of nature-similar artificial objects design environment), «Teneonoru-
YEeCKHMM MMOAXO0M K IMPEJCTABICHUIO apXUTEKTypbl aBTOMATU3UPOBAHHON CHCTEMBEI B
ycnoBusx texHoHayku (UT-technoscience)» (The teleological approach to represen-
tation of the automated system architecture in terms of IT-technoscience), «TexHomo-
rmyeckre miaTGopMbl KaK KOMMYHUKAIIMOHHBIN HHCTPYMEHT, HallpaBJIEHHBIN Ha aK-
TUBHU3ALMIO YCHIIAHM 110 CO3JaHUIO MTPOMPUETAPHBIX CPell aBTOMaTH3alMU IIPOEKTHPO-
Banus» (Technology platforms as a communication tool oriented to activation the ef-
forts for building the proprietary computer-aided design environments), «MeTogo70-
rus Qopcaiita. bazossie npuHuMIbL. OTIMYUs OT Iporuosuposanus» (Foresight me-
thodology. Basic principles. Differences from prediction), «Pa3BuTie HeHpOHHEIX Ce-
Teil u ux npuioxenuit B pacupenenéuusix CAITPy» (Development of neural networks
and their applications in distributed CAD), «3agauu 1 HHCTPYMEHTEHI JJIs allllapaTHOM
peau3alyy aJropuTMOB, 00ECIICUNBAIONINX L[eNecO00pa3sHoe NOBEAEHNE aBTOMATOB
B Mensromeiicsa cpene» (Tasks and tools for hardware implementation of algorithms
that provide the appropriate behavior of automatic machines in a changing environ-
ment), « AHAJTUTHYECKHUI 0030p COBPEMEHHBIX CHCTEM aBTOMATU3UPOBAHHOIO IIPOCK-
tuposanus» (The analytical overview of modern computer-aided design systems),
«Cetenentpuueckue CAIIP Ha ocHOBe rio6ansHOl ceTeBoit cTpykTypsl GGG (Giant
Clobal Graph)» (Net-centric CAD, based on the global network structure of the GGG
(Giant Global Graph)), «CioxxHble 3ajaui aBTOMATH3alWH TPOCKTHUPOBaHUS IIPUPO-

I[OIIOI[06HBIX 00BEKTOB U TCXHOHOFHﬁ, OIM3KHe K IIPpEaCIbHBIM IIOTECHIIUAJIbHBIM
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BO3MOYXHOCTSIM CpeNCTB BbruuciutenbHoU TexHukm» (Complex tasks of computer-
aided design of nature-similar objects and technologies, close to limited potential ca-
pabilities of computer tools), «[IporpamMmmsl 11T MOAETMPOBAHUS ITPOLIECCOB aBTOMAa-
TU3UPOBAHHOTO MPOEKTUPOBaHMS U OLeHKU 3¢ dextuBHOCTU paszpabotku CAIIP»
(Programs for modeling the computer-aided design processes and evaluation of the
effectiveness of CAD development), «CuctemaTuzanusi NIpuéMoB CUCTEMOTEXHUYE-
CKOH JesATeIbHOCTH B 3aadaxX pa3padotku apxutektyp CAIIP u onenka ux cucrem-
HBIX XapakTepucTHk» (Systematization of system engineering activity methods in
tasks of development of CAD architectures, and assessment of their system specifica-
tions), «IIpoekxTHble TUIaTGOPMBI "TITyOOKOro MOrpy>XeHHUs" Ha OCHOBE METOAOB U
CPEICTB BBICOKOYPOBHEBOI'O apXUTEKTypHOro mpoektupoBaHus» (Design platforms
of "deep immersion" on the basis of methods and means of high-level architectural

designing).
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YYEBHO-METOINYECKOE OBECIIEYEHUE JUCIHHUIIINHBI

IlepeyeHb OCHOBHOM H JONMOJHUTEIbHON YUeOHOM JUTEPATYPHI,

HCOﬁXOlIHMOﬁ AJIsA OCBOCHHUA JHCIHHIIJIHMHBI

K-Bo 3k3.
No HazBanue, 6ubnuorpaduyeckoe onucanne CemecTp| B OUOI.
(ma xad.)
OcHoBHas JIuUTEpaTypa
['epacumoB U.B. Meroaudeckue yka3aHus aclIMpaHTaM 21
1. kadenpet CAIIP o moAroToBKE NUCCEPTALMMA K 3aIUTE. - 10 =BC
[9TY
CII6.: UznarensctBo CIIOI'DTY «JIOTU», 2015. - 45 c. 0)
VicTopus HHGOPMATHKH U GHIIOCOPHS HHPOPMALTHOHHON
5 [pealbHOCTH: Y4eOHOe TTocobue st By30B / IO PeA. 4il.- 10
" kopp. PAH P.M. IOcynosa u npo¢. B.I1. Koterko. - M.: 299 (0)
Axanemuueckuit [Tpoekt, 2007. - 429 c.
JlomomHUTENbHAS TUTEpaTypa
["epacumoB U.B., Ky3semun C.A., JIozosoii JI.H., Hukutun 1
A.B. OcHOBaHHS TEXHOJOTUU KOMIUIEMEHTAPHOIO SEC
1. [mpoeKTHPOBaHUs HAYKOEMKHX U3aenuil: MoHorpadus / mox 10 OTY
penakuueii 1.B. I'epacumona u A.B. Hukutuna. - CII6.: 0)
M3narensctBo CITOIDTY «JIDTH», 2010. - 195 c.
[epacumoB M.B., MkpterusiH A.P., Hukutun A.B., JIozoBoi
JI.H., Ky3smun C.A. [Tapagurma BUPTYaabHOCTH B
ABTOMAaTH3UPOBAaHHOM HCCIIE0BATEIbCKOM IIPOEKTUPOBAHNU
2. |BBICOKOTEXHOJIOTHYHBIX U3JIEJIUN 3JIEKTPOHUKH U CPECTB 10 10 (0)
QHAIUTUYECKOro IpubopocTpoenus: MoHorpadus / mof pen.
I1.B. I'epacumosa. - CI16.: UznarensctBo CIIOI'OTY
«JIOTU», 2013. - 204 c.
["epacumoB M.B., Kanmbrukos B.A., JIozoso# JI.H.
Me X TUCIUIUTHHAPHOCTD B IIPEICTABICHUN 3HAHUI
3 npenMeTHbIX obmacteit CAIIP // UsBectus CIIOI'OTY 10 9 (0)
" JIDTW». Cepus «HpopMaTHKa, yIpaBiIeHUE U
KOMIIbIOTEpHBIE TexHomorum». - CI10.: M3naTenscTso
CII6I'DTY «JIDTH», 2004. - Bem. 1.- C. 3-9.
Bunep H. KubepHeTuka, Uiy yIpaBlieHUE U CBSI3b B
4. bKMBOTHOM M MalliuHe. - 2-¢ u3a. - M.: Hayka; I’ naBnas 10 4 (0)
eaKI U3NaHui JUTst 3apyOexXHBIX cTpaH, 1983. - 343 c.
®omun b.®., Kauanosa T.JI. MeTaTeXHOJIOTHsI CUCTEMHBIX
5. pexonctpykiuii: Monorpadus. - CI16.: M3natenscTBo 10 6 (0)

CIIGI'DOTY «JIDTU», 2002.

3aB. oT/IeJI0M y4eOHOM JIUTEpaTyphl /{47 -T B. Kucenesa
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Ilepeuens pecypcoB HH(OPMALHOHHO-TEJIEKOMMYHHKANIMOHHON ceTH

«I/IHTepHeT», HCII0Jb3YEMBIX IIPH OCBOCHHH JHCIHIIJTUHBI

DJIEeKTPOHHBIH aapec

. |http://eplace.eltech.ru/lotus/myquickt/CAE PhD sapr/

CaiiT QUCIUIINHBI K ABTOMATU3UPOBAaHHBIN MH)XMHUPUHT» Ha [lopTane
CIIoIDTY «JIDTNy».

https://vadi.sk/d/5DzL.54J4zT52L
CaiiT JUCHUIUIMHBI « ABTOMAaTU3WPOBAHHBINA MH)XXUHUPUHD) Ha
«Anpexc.ucke».

http://www.rg.ru/2015/01/21/prikaz875-dok.html

[Mpuka3 Muno6puayku Poccrn ot 30 mroinst 2014 r. Ne 875 «O06 yTeepxaeHun
(benepabHOrO TOCYJapCTBEHHOT0 00pa30BaTeIbHOI0 CTAHapTa BBICILIETO
oOpazoBanus 1o HanpasieHuo noarotosku 09.06.01 «MupopmaTrka u
BLIYHCIIUTEIbHAS TEXHUKAY (YPOBEHB ITOATOTOBKU KaJApPOB BBICIIEH
KBaJTU(UKALIAN).

http://old.mon.gov.ru/work/nti/dok/vak/11.11.11-pasporta.pdf
[MTacnopT Hay4HoU cneranbHocTh 05.13.12 «CrcTeMbl aBTOMaTU3aUH
npoekTupoBaHusy (pepakius ot 11 Hos6ps 2011 r.).

http://protect.gost.ru/document.aspx?control=7&id=179727

I'OCT P 7.0.11-2011 «Cucrema cTaHaapToB 0 HH(OpMAIUH, GUOINOTEeIHOMY
U u3atensckomy aeny. Jluccepranus u aBropedepat guccepranuu. CTpykTypa
u nipaBusia opopmienus». M.: Crannaptungopm, 2012,

http://text.document.kremlin.ru/document?id=55071684&byPara=1

Vka3 Ipesunenra PO ot 7 urons 2011 r. Ne 899 «O6 yTBepxkaeHuu
IIPUOPUTETHBIX HAMPABICHUN Pa3BUTHS HAYKH, TEXHOJIOTUN U TEXHUKH B
Poccuiickoit @enepanuu U nepeyHs: KpUTHUECKUX TEXHOJIOIUH Poccuiickoi
Denepanumy.

http://www.tp-npp.ru/index.php?option=com_content&id=87:2011-06-26-09-
50-25&catid=31:acts&Itemid=18

CrpaBka 0 MepeyHe TeXHOJIOTNYeCKUX MIaTGopM, IpeiaraeMbIx s
YTBEPIKIEHHUS MTPaBUTENbCTBEHHOH KoMuccuel 10 BRICOKUM TEXHOJIOTUSIM U
unHoBauusaM // Texnonorudeckas miardopma «HarmonansHas nmporpaMmHast
wiargopmar.

http://2020strategy.ru/data/2013/11/08/1214321112/CtpaTerus-

2020 Knuura%?201.pdf

Crparerus-2020: HoBast MOZIE€Ib POCTa — HOBasl COLMANbHAs IIOJTUTHKA.
VITOroBBIi OKJIAJ O Pe3yJibTaTaX 3KCIIePTHON paboTHI 110 aKTyalbHBIM
pobJieMaM COIMAIbHO-OKOHOMIYecKol cTpareruu Poccuu Ha neprox no 2020
roga. Ku. 1/ mox. pexn. B. A. May u 5. 1. Kyssmunosa. M.: Jleno; PAHXwul'C,
2013,
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NubopmanroHHbIe TEXHOJOTHH (OTEpAllMOHHBIE CHUCTEMBI, NPOTrPaMMHOE
obecrieyeHre OOIIero W CIeNUaTU3UPOBAHHOTO Ha3HA4YeHHUs, a Takxke HHpopmaiu-
OHHBIE CIIPABOYHBIE CHCTEMBI) M MaTepHaIbHO-TEXHHUYEcKas 0a3a, HCIIOIb3yeMble
IpY OCYIIECTBIEHHH 00pa30BaTEeNbHOTO Ipolecca M0 JUCLHUIUIMHE, COOTBETCTBYIOT
TpeOOBaHUAM (elepalbHOrO TOCYIapCTBEHHOIO 00pa30BaTENbHOIO CTaHJapTa BhIC-
mero o0pa3oBaHusl.

Omnucanye HHPOPMAIIMOHHBIX TEXHOJIOIHHA U MaTepHUalbHO-TeXHUIECKON 0a3bl
npuseneHo B YMKJI qucUUIIINHEL

KonkpeTHble GOpMBI U MPOLEAyphl TEKYIIEro KOHTPOJIS 3HaHUK M IIPOMEKY-
TOYHOM aTTecTallH, BKJIIOYas IepevYeHb 3K3aMeHAIIMOHHbBIX BopocoB (IIpuinoxenune
1), a TaKKe METOAUYECKUE YKa3aHUsl IUIsi 00YJarOMIUXCS TI0 CAaMOCTOATENBHON pabo-
Te NIpU 0cBOeHHMH quciuiuinH (comepxkargrecss B OOIT) moBoasTcs 10 cBefeHHUs 00y-

YaroIHUXCA Ha IIEPBOM 3aHATUH.

17



JIUCT COI'TACOBAHMA

PazpaboTunk e

I.T.H., Ipo@. C/’;——‘/ ['epacumoB I/L_B.

Penenszent

K.T.H., Tpo . IlexanoBckwii B.B.

3ag. ka¢. CAIIP

K.T.H., JOII. /] L1\ ./: PepxoB H.I'.
HMexan ®KTU

I.T.H., Ipod. @ 4  Kynpusnos M.C.
CorsnacoBaHo

IIpeacenatens YMK ®KTH / /

K.T.H., JOII. W , Muxankos B.A.

3aBenyrommuii Q1A @Q
SN \(}‘

K.T.H. [Torooun A.A.

Havansauxk MO
I.T.H., Ipo@. I'psizaoB A.TO.
)
)
T
|

18



JUCT PETUCTPAIIMU N3MEHEHUN

Jlata

HN3Mmenenue

JlaTta 3acemaHus

YMK, Ne npot-i1a

ABTOD

Hau. MO

19




1.1.
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2.1.

22
2.3.
2.4.
2.5.

2.6.
2.7.

3.1.
3.2.
3.3.

3.4.
3.5.

[Tpunoxenue 1

INEPEYEHB DK3AMEHAIIMOHHBIX BOITPOCOB

KonuenrtyanpHblil 6azuc mnpenMeTHON o01acTé Npoduiis MOATOTOBKH aCIIv-
paHToB (Hay4yHoM crneunanbHoctd) 05.13.12 (B pamMkax HampaBlIeHHs
09.06.01 - «MupopMaTHKa U BEIYUCITUTENbHAS TEXHUKAY):

TexHOHayKa, HWHXKEHEpUs, HWHXXWUHUPHUHI, aBTOMATH3UPOBAHHBIA WHXKUHU-
PHHT, TIPOEKT, IPOEKTUPOBAHUE, TEXHOJIOTHUECKHE IIIAaTGOPMBI U T.1.
O06o00mEnHas cxema MPOSKTUPOBAHUS HAYKOEMKOro u3zenus. OCHOBHBIE OIl-

peneneHus, MPUHIHUIIBI TOCTpoeHus U cTpyKTypsl CAIIP.

. Kounenmus «NET- WEB - GRAPH».

[IpoGiiemaTrka CO3IaHUsl U TMOBBIIIEHUS 3(()EKTUBHOCTA (DyHKIHMOHUPOBA-
Hus CAIIP:

OcHoBHble  (GYHKIMM  TpoeKkTa  (KOMMYHHKAaTHBHas ¥ OOBEKTHO-
OHTOJIOTHYECKas ).

Crienmdukanus mpoOIeMHBIX 00iacTell B TEXHUKE U TEXHOJIOTHSIX.
MeTonos0TUsl IPOEKTUPOBAHMSL.

OcHOBHBIE IPOEKTHBIE IIPOLIENYPHI.

B3anMocCBsI3b BUIOB HaYyYHOU, MPOEKTHON U MPOU3BOJCTBEHHOMN HEATENIBHO-
CTH.

[Tpuznaku knaccupuxauu CAIIP.

TpeGoBauusi, MpeIbsIBIsIeMble K pa3Tu4HbIM BuaM obecriedenus: CAIIP.
[IpobnemMaTHKa yIpaBIeHUs KaueCTBOM IIPOEKTHBIX palboT:

OraIrbl pa3paboTKh aBTOMATU3UPOBAHHOM CUCTEMBI.

[TpenmnpoexkTHOE 0OCIe0BaHNEe 00bEKTa aBTOMATU3aL[UH.

CeManTHYeCKass HHTEPOIIepabeNbHOCTh Pa3IMYHbIX 110 CTENIEHH CJI0XHOCTH U
MIPOUCXOXKICHUSI HHTETPUPYEMBIX CUCTEM.

Orpannyenus Macmradbupyemocty cymectByromux CAIIP.

[lepecMOTp CIOXHMBIIUXCS KOHUEIIMN MOCTPOEHMs CUCTEM B HAIPaBICHUH
CO3/1aHMs HACTPAUBAEMBIX CpENl MPOEKTHPOBAHMS, YIPaBIsEMBbIX pa3paboT-

KOM.
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3.6.

3.7.

3.8.

4.1.

4.2.

4.3.
4.4.

31

D o

e

5.4.
5.5.

5.6.

5.7.

5.8.

6.1.

OcHOBHBIE MPUHIUIIEI UCIOJIB30BAaHUSI UHCTPYMEHTOB I yCOBEPILIEHCTBO-
BaHUS UHCTPYMEHTOB (TEOPHs] METACUCTEMHBIX MIEPEXOJIOB).

Cesi3p MeTogudeckoro obecrniederust CAIIP ¢ rocymapcTBEHHBIMH U MEXIY-
HapOJHBIMH CTaHAapTaMHU.

Mopenu 1 MeTOAbI MPUHSTHUS IPOSKTHBIX PEeIIeHUH.

ApXUTEKTypa aBTOMaTU3UPOBAHHON MMPOEKTHO-IIPOU3BOICTBEHHOM Cpebl:
HayuHble OCHOBBI CO37aHUS CUCTEM aBTOMATH3allMM MPOEKTHUPOBAHUS U aB-
TOMATH3allMK TeXHOJIOrudecKkol moarotoBku mpousBojctBa (CAIIP wu
ACTIIID).

Konctpykropckue u rexnonorudeckue pemenus B CAIIP u ACTIIIL.
Meronpl ¥ CpeicTBa B3aUMOAEUCTBUS KIIPOEKTUPOBIIUK - CUCTEMAY.
VHTerpupoBaHHble CPeJICTBA YIPABICHUS MPOSKTHBIMU paboTaMu U yHUDU-
KallM¥ MPUKIIAHBIX TPOTOKOJIOB MHPOPMALIMOHHOMN OIIEPIKKH.
[Tpobnemuo-opuentupoBanHsie CAITP:

CucTteMbl aBTOMaTH3aLUHA KOHCTPYKTOPCKOTO IIPOEKTUPOBAHUS.

[IpobneMHast 00IacTh aBTOMAaTHU3AlMKU IIPOCKTUPOBAHUSA DJIEKTPOHHBIX YCT-
poiictB. CAIIP B oGmactu 31ekTpoHUKH. [lepcriekTUBHBIE HAIIpaBIIEHUs pa3-
BUTHSL.

TumoBoi MapuIpyT MPOEKTHPOBAHUS MHTETPAIBHBIX CXeM OOIIero NpuMeHe-
HUSL.

SI3pIKM omMCaHus anmnapaTyphl.

SI3BIKM TIPOEKTHUPOBAHMS M BepU(DUKAUU MOJEIEH CUCTEMHOIO YPOBHS ail-
napaTypsl.

Moie1b-OpHeHTHPOBAHHOE IIPOEKTUPOBAHHUE PAa3HOPOJIHBIX TEXHUYECKUX
CHCTEM.

Merononoruss CTPYKTYpHOTO aHanW3a U IPOEKTUPOBAHMS  CIIOXKHO-
(GYHKIIMOHATIBHBIX OJIOKOB.

CemMetlicTBo 1m1a670H0B mpoektupoBanus MVC («Mozmeinp - IpecTaBlIeHUe -
KOHTPOJIEP») ISl pa3pabOTKU MPUII0KEHUH.

CoBepIIIeHCTBOBAHUE MTPOLIECCOB NIPOEKTUPOBAHUSA ¥ TEXHOJOTHH MOATOTOB-
KU TIPOM3BOJICTBA B 00JIACTH 3JIEKTPOHMKH U MAIIMHOCTPOCHHUS:

TaxcoHomus HaAy4HBIX 3a1a4.
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0.2

6.3.

Hay4dHble OCHOBBI IOCTPOEHHUSI CPEACTB aBTOMATU3alMKU JOKYMEHTHUPOBAHUS
IIPOIIECCOB PabOTHI SJIEKTPOHHBIX APXHUBOB TEXHUYECKOHN TOKYMEHTAITUH.
HaydHble OCHOBBI TOCTPOEHMSI CPEJCTB KOMIIBIOTEPHON rpaduKu, METOI0B

reoOMETPHUIECKOro MOACIIMPOBAHUSA U CUHTE3a BI/IpTyaJIBHOfI PEAIIbHOCTH.
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