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Brenenue

BerynurenbHbIi 3K3aMeH 10 CHENMATBHOCTH ONpEENseT, HACKOIBKO JIHIA, NOCTYNAIONHE B
aclUpaHTypy, BIAJEIOT TEOPETHYECCKMMH W MNPAKTHYECKHMH 3HAHMAMH II0 JMCIMIUIMHE, KOTOpas B
OyIyIlleM cTaHeT OCHOBOW MX HAYYHOM JeATeIbHOCTH.

IIporpamma cocraBieHa B COOTBETCTBHM C TOCYHAPCTBEHHBIMH —CTaHZAPTAMH  BBICIIETO
npo(ecCHOHATBHOT0 00pa3oBaHHsl.

Hacrosinast mporpamma Ga3supyeTcss Ha OCHOBHBIX pasjieliaX CIEAyFOIMX THCLUILTHH: MEXaHHKA,
JMHIBUCTHYECKOE H TNporpammHuoe obecredenne CAIIP, Momemu M MeTOmbl aHanM3a MPOEKTHBIX
pemenudd, paspaborka CAIIP, wuHTemnexkTyanbHele moacuctemsl  CATIP, FEOMETPHYIECKOE
monemupoBanue B CAIIP, aBToMaTH3auus KOHCTPYKTOPCKOrO H TEXHOJIOTHYECKOTO TTPOEKTHPOBAHMS,

I. Beoamenii  paspen. OcHOBHBIE TOHATHS W OPHHOHOBI  ABTOMATH3MPOBAHHOIO
NPOEKTHPOBAHUS

[loHATHE MHMKEHEPHOrO MPOCKTHPOBAHMS. [IPHHIMIIEI CHCTEMHOTO MOIXO0Aa B IIPOEKTHPOBAHUH.
Hepapxuyeckne ypoBHH npoektupoBarns. CTajuu npoekTHpoBanus. Hasnauenuwe u coJepKaHue
TEXHHYECKHX 3aaHUil Ha NPOSKTHPOBaHHE. THIIOBBIE IPOEKTHEIE IPOLETYPHL.

JKnsHeHHBIH 1MKT mpoxykra. CTaaud SKH3HEHHOTO LMKIA MPOAYKTA. DIEKTPOHHAS MOJeNb
uznenus. Ctpyktypa uHbopmauuu o6 usgenuu. [ToHATHE 0 TEXHOTOTHH HH(DOPMALIMOHHON MMOIIEPKKH
KM3HCHHOTO uHKkia npoxykra - CALS-texwonormu. Cranmaptel cepun [SO. MesxayHapoHast
knacciukamus coppemennsix CAITP: CAD — mnpoektuposanue, CAM — mpoussonctBo, CAE —
HH)KCHEPHBIA anamu3, RP — Oeictpoe npororunuposanne, PDM — ympasiende J0KyMEeHT00G0POTOM.
Crpyxtypsr CATIP.

2. Anmaparnoe u nporpamvuoe obecneuenne CAIIP

OcHoBHble napameTpel 1 KTaccupukanus IBM. Pesxumbl GyHKIMOHHPOBAHHS BEMUCTHTENHHBIX
cucreM. Knaccuukauus napammensHeix 9BM. MHOronponeccopHble BBIYHCIMTEIBHbIE CHCTEMEL
Knactepnsie cuctemsl. [Tpon3BoANTEIBHOCTE MAPANETbHBIX BEIYHCIUTEILHBIX CHCTEM.

CrpykrypHas cxema mnpomeccopa. HasHaueHue, mapameTpsl M KiIaccH(HKaius apupMeTHKO-
JIOTHYECKHX YCTpo#cTB. MUKpOIIporpaMMHOE yIipaBlIeHHE.

YerpoiicTBa namstH — K1accHpMKanus # o0mas XapaktepucTuka. Mepapxuueckas CTPYKTYpa
namatd OBM. Yposuu xam-namsta. Oneparusneie 3Y. HakonuTenw HA MAarHHUTHBIX H ONTHYECKHX
HOCHTEJISIX.

TumBl BEIYUCIUTENBHBIX CeTeil. BBICOKOCKOPOCTHBIE KOPIOPATHBHBIE, JIOKATbHBIE H IT0GATBHbIE
cetu. Cucrema INTERNET/INTRANET. Kparkas XapakTepHCTHKA CETEREIX MPOTOKOIIOB. DyHKIHH
CETEBBIX OIEPAIHOHHBIX CHCTEM.

CHcTeMBI pacripe/ielleHHBIX BEIYHCIeHHH. [Ipo6aeMsl uHOPMAIHOHHON Ge30MacHOCTH.



OnepaunonHeie cucteMbl. Ha3HaueHue, XapakTepUCTHKAa M KiIacCH(UKALUsS OINEepaluOHHBIX
CUCTEM.

Knaccudukanus CAITP. CucreMs! TsKENIOro, CpeHEro H JIETKOro KIaccoB.

Oprann3zanus uHTEpQeiica BBOAa-BHIBO/A.

3. OcHOBBI KOMIBITEPHOr0 FeOMETPHYECKOr0 MO/IeTHPOBAHNS U rpadukn

Knaccuduxanus reoMeTpuueckux Mojeneit. 2D reoMeTpiuecKkue MOIEIH.

KapkacHoe, moBepXHOCTHOe, TBepaoTenbHoe 3D reomerpuyeckoe MonaenupoBaHue. CrocoOw!
MOJENHPOBAHUA KpPHUBBIX H ToOBepxHocTeil. [IpeacraBrieHHe KpHBBIX ¢ TOMOINBIO CIUIAHHOBOMH
anmpokcUMarii, Mertona  be3se, B-cnnaifHoB.  AHANIHTHYECKHE  MOJIETH  TIOBEPXHOCTEH.
[TapameTpryeckue Mozenu noBepxHocTed. CocTaBHBIE MOJAEIM NoBepxHOcTed. CrailHOBBIE MOJENH
KpHUBBIX U noBepxHocTed. Monenu besre, B-crinaitnoreie, NURBS m1g KpHBBIX THHHUIT B TOBEpXHOCTEHH.
KycouHo-aHanuTHYeCKHE U alreOpo-T0rHuecKie MOIeIH FeOMEeTpHUECKUX Guryp.

TeopeTHko-MHOXKECTBEHHBIE ONEpalMd Hal 0a30BBIMH dleMeHTaMH (OpMBI. AJNTOPUTMBI U
nporpaMMHoe obecreueHHe, HEOOXOAUMBIE JUISL pELIeHHs METPHYECKHX H TMO3MIHOHHBIX 3a/1a4
reoOMeTpHUYECKOro MoenupoBanu. [loHsTHe napaMeTpH3alMi 00BEKTOB IPOSKTHPOBAHHUS.

OcHoBHEIE 3Tanbl M METOIbl BU3yalu3alud H3o0paxkeHui. ['eomerpudeckue mpeoOpasoBaHus:
nepeHoc, MacmradbupoBanue, MoBopoT. OgHopoaHble KoopauHatel. [loHsTHe oOwWwed MaTpHIls
npeobpasosanus. Kanonuueckuil BUIMMEIH 00beM, BHIOBBIE KOOPIHHATHI, OHNEPALHS POCIUPOBAHHA.
BexTopHBIii ¥ pacTpoBblif crocoOel BocnpousBeleHus rpaduyeckoil wHGOpManud Ha rpaguyecKux
yerpoiictBax. Passeprka wu300pakeHHil B pacTpoBOif TeXHHKe. AJITOPHTMBI ITOCTPOEHHMS JIMHHIA,
OTCEYEHHE MHOTOYTOJbHHKOB, OIE€palMH yJaJeHUs HEBHAUMBIX JIMHHUI U MOBEpXHOCTeH B pacTpoBOi
rpadiKe. AJITOPUTMBI TIOCTPOYHOIO CKaHMPOBAHMSA, pasfeldeHHs 0OJNIaCTH, COPTHPOBKH IO TIyOHHE,
npumenenue Z-0ydepa. OCHOBBI LIBETOBOCIIPOH3BEICHAS COBPEMEHHBIMH Ipa(QHIEeCKMMH YCTPOICTBAMH.
AJICOPUTMBI  OCBEIIEHHOCTH  NPAMBIMH M pacCesHHBIMH  Jy4aMH, (OPMHpPOBAaHHE  TEHEId,
(doropeanucruyeckoe 0TOOpakeHHe MoJIeH pasIuIHON GU3HIECKOM TPUPOIB.

[IpoGnemer cxarus u koauposanus BuaeouHdopmanuu. Cranmaprel JPEG, MPEG. Annaparuo
He3aBUCHMEIH rpaduyeckuii uaTepdeiic OpenGL, HazHaueHue, PYHKUHM H BO3MOKHOCTH.

4. MaremaTH4yecKHe OCHOBBI aHAIH3A NPOEKTHBIX PelIeHH i

TpeboBanus Kk MaTeMaTHYeCKHM MOJENAM M YHCIEHHBIM MeTodaM aHammza B CAIIP.
Knaccudukanus MaremaTuaeckux Moaenei, ucrnonb3yemeix B CAIIP.

MaremaTuyeckue METO/IbI PEIIeHHS 33/1a4 HHXKEHEPHOTO aHaTH34,

DopMUpOBaHHE paCYETHRIX Mojiefielf Ha Oa3e reoMeTpHYeckux mozenei uznenuii. [Ipeacrasienue
CTPYKTYPBI OOBEKTOB B BHJIE SKBHBAIEHTHBIX CXEM.

Bri0op MeTONI0B aHaIM3a CTaTHYECKHX COCTOSHUH M MEPEXOIHBIX MPOLECCOB Ha Ga3e aHATOTOBBIX
mozenedt. OCHOBHBIE METOJBI PEIICHHA CHCTEM OOBIKHOBEHHBIX IH(depeHIHATEHEIX YpaBHEHHIA,
ucnob3yemeie B CAIIP. MeTozpl aHanH3a B YaCTOTHOW oOjacTH. MeToasl rapMOHHYECKoro Gananca u
psoB BosibTepa juis aHaM3a HEJTMHEHHBIX MOJIeNelt B 4acTOTHOH o61actu. MeTo bl MHOTOBApHAHTHOTO
aHalih3a.

MuoxectBa u orHomeHud. Onepauuu Hax MHoxkecTBamu. HedeTkne MHokecTBa. AnreGpa
OyneBBIX QYHKIHA.

AHaTUTHYCCKHE MOJICIIH CHCTEM MaccoBoro obcmykuBanus. IMHTAllHOHHOE MOJIEIMPOBAHHUE.

5. MaremaTH4yecKne OCHOBBI CHHTE32 IPOEKTHBIX pPelIeHH i

Knaccuduranus u moaxoas! K MOCTAaHOBKE 3aad CHHTe3a MPOEKTHBIX petueHuil. CTpyKTypHBIH |
napameTpuyeckuil cuHTe3s. Kpurepun ontumanbHOCTH. 3ajaud ONTHMH3ALMU C YYETOM JIONMYCKOB.
MeToasl ONTHMH3AIHH.

['enernyeckue anroputmel. [locTaHOBKa 3aJau KOMIIOHOBKH M pasMeIleHHS 000pYIOBaHHS,
TPacCHpPOBKH coenuHeHui. [lapanensHeie anropuTMbl. SI3BIKH IPOrpaMMHPOBaHHUS HCKYCCTBEHHOIO
HHTEJIJIEKTa U A3BIKH [Ipe/ICTABICHHS 3HAHHIA,

6. Jlunrsucruyeckoe H HHpopManuonHoe odecneyenne CAIIP

Bb160op HHCTPYMEHTAIIBHBIX CPEJICTB: OCHOBHBIE MOHATHSA O Ga30BBIX A3BIKAX MPOTPAMMHPOBAHHS H
CYBIl. Cpener nporpamvupoBanus. [lpoextupoBanue npunokenuit. Cpemsl ObICTpoil pa3zpaboTKn
npunoxenui. Tuner CASE-cucreMm. Meroauxu IDEF. YHubumupoBanusnii a3u1k Mogenupoanus UML.

Hcnons3oBanue MeTo10B HcKyccTBeHHOro HHTemIekTa B CAITP. MeTozp! pacniosnapanus 06pasos.
ApPXHTEKTYpa 3KCIIEPTHBIX CHCTEM.



Opranusanus 6a3 JaHHBIX ¥ 3HAHWH B aBTOMATH3HPOBAHHBIX CHCTEMAX.

IIpencraBienue 3HaHuii: ¢pelMbl, ceMaHTUYECKHE CETH, MpaBWiIa MNPOAYKIHi, CHCTEMBI
ynpasieHus 0a3aMH JaHHBIX: 00/1acTH IpUMEHEHHU, XapaKTepUCTHKU. banku nanHbX. MoJaenu JaHHBIX.
Oranel npoektupoBanus BJI. Opranusauus goctyna k naHHsiM. HopManuzamms otaomenunii B PBI. EER
- IMarpaMMBl. SI3BIKH 3alIpOCOB: pellALlHOHHAasA anredpa, pesauuoHHoe ucuucnenue, SQL.

Pacnipesienennsle HHGOPMALIMOHHEIE CUCTEMEL. MeTOobI (hparMeHTAIllHH U paclpe/ieleH|s TaHHbIX,
Texnonorus "knuent-cepsep”.

7. ABTOMaTH3a1Hsl KOHCTPYKTOPCKOr0 H TeXHOJIOTHYECKOro MPOeKTHPOBAHUS

Knaccudukanus 3amad KOHCTPYKTOPCKOTO MPOEKTHpOBaHUA. Mepapxuyeckoe NpOEKTHPOBAHHE.
Tomonoruuyeckoe mnpoekTHpoBaHue. MaremaTHueckie MOJENH B  3adadaX  KOHCTPYKTOPCKOTO
MPOEKTUPOBAHHS. AJITOPHTMBI T€OMETPHYECKOTO U  TOIOJIOTHYECKOro CcHHTe3a. [lepeGopHble,
II0CJIEIOBATEIbHBIE U HTEpallHOHHBIE anroputMbl. CuHTe3 GopM neraneif. AHaIM3 U BepHDHKAIMS
koHcTpyKuuid. [Tpumepsr koHcTpykTOpcKHX CATIP H HX IPOSKTHPYIOMIMX MOJCHCTEM.

B3auMOCBA3E CHCTEM KOHCTPYKTOPCKOIO M TEXHOJIOTHYECKOro MmpoekTHpoBaHus. HMepapxuueckue
YPOBHH TEXHOJIOTHYECKOT0 MpOeKTHpoBaHHUs. CTpyKTypHO-JIOrHYecKHe W (YHKIMOHATBHBIE MOJICIIH.
CuHTE3 TEXHOJIOMHYECKHX MapumipyToB o0paboTku u cObopku u3genuil. MHpopMmanuonHoe obecreyeHne
TEXHOJIOTHYECKOr0  MPOCKTHPOBaHMA. YHHOHKAIMA ONMCAHMH TEXHOJIOIMYEecKOi HHpOpMaIHu.
PazpaboTka ONTHMAIBHOrO TEXHOJOTHYECKOTO MapmIpyTa. ABTOMATH3alUs MOArOTOBKM M BBITYCKa
KOHCTPYKTOPCKO-TEXHOJIOTHYECKON JOKYMEHTALIHH.
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