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JIUCT COI'JIACOBAHUA

PABOYAS ITPOI'PAMMA COCTABJIEHA B COOTBETCTBUH C TPEBOBAHUSMU ®ENEPAJIBHOI'O
T'OCYJAPCTBEHHOI'O OBPA3OBATE/IBHOI'O CTAHJAPTA BBICIIIET'O OBPA3OBAHUA (®I'OC BO)

15.03.01 MammuHoCTpO€EHHe

roz Habopa rpymmnsr: 2026
IIporpamMmmMmy cocTaBuiI:

Kadenpa H2 TIporpammHasi MH>XXeHEpUs M UHTE/IJIEKTya/TbHbIe CHCTEMBI
l'openoB AHfipeil AneKkcaHApOBUY, CTapIINM MperojaBareb

[Tporpamma paccMOTpeHa
Ha 3ace/jlaHUM Kadeapbl-pa3paboTurKa
paboueii nporpamMmel H2 TIporpaMMHas MH)XXKeHEpPUsI M MHTe/LIeKTya/IbHbIe CHCTEMBI

3aBenyromumii kadenpoii Cemenosa E.I., a.T.H., pod.

[Tporpamma paccMOTpeHa
Ha 3aceJJaHUM BBITyCKatolleit Kadeapsl

E4 TexHo/iorus NaTpoHHOI0 NPOU3BOACTBA H 00padoTKa MeTa/VIOB AaB/IeHHeM

3aBenaytoimii kKadezapoit Hecrepos H.U., k.T.H., 011,




PABOYAS ITPOI'PAMMA JUCIIAII/INHBI
I ®POBU3AIIVS BBICOKOTEXHOJ/IOTMYHBIX OTPAC/IEN ITPOMBIIIIJIEHHOCTH

Paspensl paboyeii mporpaMmsI

1. HEJIN OCBOEHUSA JNCHUITIINMHBI

2. MECTO INCLHUIIIIMHBI B CTPYKTYPE OOII BO

3. CTPYKTYPA 1 COOEPXXAHWE NUCLIAITJINHBI

4. ®OPMbBI KOHTPOJIA OCBOEHUMA ANUCLIUITIMHBI

5. YYEBHO-METOIMYECKOE 1 UTHOOPMAILIMOHHOE OBECITEYEHUWE OVCLUITIIHBI
6. MATEPUAJIBHO-TEXHMUYECKOE OBECITEUEHWE OVUCHUITJIMHBI

ITpusoxeHusi K padouyeii mporpaMme JUCIMILUIHHBI

o Tlpunoxkenue 1. AHHOTaLMsI paboueli IpOrpaMMbl
¢ TIpunoxenue 2. TeXHOTOTUU U GOPMBI 00yUeHUSA
o [Ipunoxenue 3. OHABI OLIEHOUHBIX CPEJCTB



1. OE/IM OCBOEHUSA JUCILUIIVIMHbBI
Lenbto 0CcBOEHUS AUCLUILIVHEI SIB/IsieTCst (POPMUPOBAHUE CIeAYIOIMX KOMITeTeHLUI:

IMK-93 — CnocobeH reHepUpOBaTh HOBbIe WU [/iA pelleHuss 3ajad  1MdpoBol  IKOHOMMKH,
abcTparvpoBarbCsi OT CTaHAApTHBIX MOZeJiel, TiepecTpavBaTh CJIOKUBIIMECS CrocoObl pelieHHs 3afad,
BBIJIBUTaTh a/IbTePHAaTUBHbBIE BADUAHTHI A€HCTBUH C 1]e/Tbi0 BEIDAOOTKH HOBBIX ONTUMA/IbHBIX aTOPUTMOB

OIIK-2 — CnocobeH TpPUMEHATb OCHOBHbIE METO/bl, CIIOCOOBI U CPEeICTBA TOJYYEHMs, XPaHEHW,
riepepabOTKK MH(OPMALMH TPY pellieH|H 3a7a4 podeCcCHOHATBHOMN [1eSITeTbHOCTH

OIIK-4 — CriocobeH TIOHMMAaTh TPUHIUIBI pabOThl COBpEMEHHBIX WH(POPMAIMOHHBIX TEXHOJIOTUH U
WCTIOB30BaTh WX IS PellleHurs 3aziad rpodeCcCUOHaIbHOW JesTeTbHOCTH

DOpPMUPOBAHHIO KOMITETEHIUH C/TYXKUT IOCTH)KEHUE C/IeTYIOIIUX Pe3y/IbTaToB 00pa30BaHuUs:
ITK-93

3HAHUS:

WH(OPMALIMOHHBIN TPOLieCC B aBTOMAaTHM3WPOBAHHBIX CUCTeMax, TMOHsATHe 00 WH(OPMAaLMOHHBIX
TEXHOJIOTHSIX;

0OIIMIi COCTaB MUPOBBIX HalpasjieHUH B LIM(POBOM ITPOH3BO/ICTBE;

OCHOBBI KOMITHIOTEPHBIX KOMMYHHKAI[UH, COBPEMEHHbIE TEXHUUECKHE CPe/ICTBA 0OMeHa /JaHHBIX;

(hopmanu3aius 3a7jau ¥ UCT0/Ib30BaHHe MTPOrPAMMHOTO UHCTPYMEHTApUs /ISt UX pean3aliyiy;

YMeHuUsi:

BLIOMpATh a/leKBaTHBIA MeTOZ, pellleHrsl 3afiad B TpodecCcHoHanbHOW 00/1acTH C WCIOIb30BaHHEM
“H(OPMaIIMOHHBIX TEXHOIOTHM;

MpUMeHeHWe KOMTMBIOTEPHOTO WHXWHUPWHTa B [U(GPOBOM TPOEKTHUPOBAHUM TIPH  PeIIeHUH
MOCTaB/IEHHBIX 3a/]ay;

06paboTKa UMC/IOBBIX JAHHBIX U CUTHAJIOB JaTYMKOB C UCTIO/Ib30BAHHE MHPOPMAIIMOHHBIX TEXHOIOTH;

BHe/IpeHHe WHHOBALMOHHBIX TEXHOJIOTHH B TPOU3BOACTBEHHBIH MPOLIecC;

COCTaB/ieHWe aJTOPUTMOB peIlleHust 3a/lau  TPOM3BOACTBA, WCIOb3ys HOBeHie [U(poOBbIe
pa3paboTKy;

HABbIKU:

BbIOMpATh afIeKBaTHBIM METO[| pelleHus 3ajad B MpodeCcCHOHANbHOW 00/1acTh C WCMOJh30BaHUEM
WH(POPMAIMOHHBIX TEXHOJIOTH;

MpUMeHeHHe KOMIMBIOTEPHOTO MH)XMHHUPWHra B I[M(GPOBOM TPOEKTUPOBAHWM TIPU  PeIleHHH
MOCTaB/IeHHBIX 3a/]ay;

00paboTKa UMC/TIOBLIX JaHHBIX U CUTHAJIOB IaTYMKOB C UCTIOMb30BaHHE WHPOPMALIMOHHBIX TEXHOIOTH;

BHe/[peHVe MHHOBAI[MOHHBIX TEXHOIOTHH B TIPOU3BO/ICTBEHHBIN TIPOLIECC;

COCTaB/ieHWE aJTOPUTMOB peIeHWs 33/lau  MPOMW3BOJICTBA, WCIMO/b3ys HOBeHie 1rdpoBbIie
pa3paboTku.
OIIK-2

3HAHUS:

WH(OPMALIMOHHBIN TPOLleCC B aBTOMAaTH3WPOBAHHBIX CUCTeMax, TMOHsATHe 00 WH(OpPMALMOHHBIX
TEXHOJIOTHSIX;

00111l COCTaB MUPOBBIX HAINPABIEHUH B IIU(POBOM ITPOU3BOJICTRE;

OCHOBBI KOMITHIOTEPHBIX KOMMYHHKAI[UH, COBPEMEHHbIE TEXHUUECKHE CPeICTBA 0OMeHa JJaHHBIX;

TIOHVMaHHe apXUTeKTypbl pabpHK Oy/yIero M BUPTyanbHbIX GabpHK;

yrpo3bl KubepOe30macHOCTH, MX aHAIW3, MeTO/BI 3alMThl MH(OPMALWY;

(hopmanuzanus 3a7au ¥ UCT0/Ib30BaHKe TIPOrPaMMHOTO HHCTPYMEHTAapUs 171 UX peanv3aliyiy;

9KOJIOTUUeCKUH acrieKT MH(POPMAaILIMOHHBIX TeXHOJIOTHH;;

YMeHuUsi:

BbIOMpaTh ajIeKBaTHBIM METO[| pellleHus 33jad B MpoheCcCHOHaNbHOW 00/1acTh C HCMOJb30BaHUEM
MH(OPMAILMOHHBIX TEXHOJIOTH;

MpUMeHeHHe KOMIMBIOTEPHOTO MHKMHHUPWHra B IM(POBOM TPOEKTUPOBAHWM TIPU  PeIleHHH
MOCTaB/IeHHBIX 3a/]ay;

00paboTKa YMC/IOBLIX JAHHBIX U CUTHAJIOB JaTYMKOB C UCTIOIb30BaHHe WHPOPMALMOHHBIX TEXHOIOTH;

BHe/IpeHHe WHHOBAI[MOHHBIX TEXHOJIOTUH B TPOU3BO/ICTBEHHBIH MPOIIECC;

COCTaB/IeHWE aJITOPUTMOB peIlleHUs 33/lau  MPOMW3BOJICTBA, WCIO/b3ys HOBeHie 1udpoBbie
pa3paboTKy;

BBIOpaTh MeTo/bl 00ecrieueHUst KnOep0Oe30macHOCTH B TIPOGheCCHOHA/ILHOU Cpefie;;

HABbIKU:

CaMOCTOATeIbHOM paboThl B Cpejie OmeparjuoHHON CUCTeMbI, 00pabOTKM 3arpoCcoB M WHGOPMALUH C
WCTI0/Tb30BaHUEM TIPUKJIAIHOTO MPOTPAMMHOTO 00eCIieueHusT;.
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OIIK-4

3HAHUA:

VMH(OPMAIMOHHBIA TIPOL|eCC B aBTOMAaTH3MPOBAHHBIX CHCTeMax, TMOHsATHE 00 WH(OPMALMOHHBIX
TEXHOJIOTHUSIX;

0011 COCTaB MUPOBBIX HarpasjieHUH B LIU(POBOM ITPOH3BO/ICTBE;

OCHOBBI KOMITBIOTEPHBIX KOMMYHHKAL[|I, COBPEMEHHbIE TEXHUUECKHE CPefiCTBA 0OMeHa /JaHHBIX;

MOHUMAaHHUe apXUTEKTYPhI habpUK OyAyIero U BUPTyalbHbIX (abpUK;

yrpo3bl KHOepOe30macHOCTH, WX aHa/N3, METO/IbI 3aIlUThl MH(MOPMAIWY,;

(bopmanm3aLyy 3aa4 ¥ UCTI0/Ib30BaHKe ITPOrPaMMHOTO MHCTPYMEHTapHs /ISl X peasii3aliyiy;

YMeHuUsi:

BBIOMPATh a/|eKBAaTHBIA MEeTO[, pellieHus 3aJad B TpoeCCHOHAIbHON 00/7acTH C MCMO/Ib30BaHUEM
nH(OPMaIMOHHBIX TEXHOIOTHM;

MpUMeHeHHe KOMTMBIOTEPHOTO WHXWHUPWHra B I[MGPOBOM TMPOEKTHUPOBAHUM TIPH  PEIIeHUH
MOCTaB/IEHHBIX 3a/]aY;

00paboTKa UMC/IOBBIX /JaHHBIX ¥ CUTHAJIOB JIaTYMKOB C MCIO/Ib30BaHKe WH(OPMAIMOHHBIX TeXHOJIOTHH;

BHe/IpeHre WHHOBALIMOHHBIX TEXHOJIOTHH B MPOM3BO/CTBEHHbIN TPOLIECC;

COCTaB/IEHWE aJTOPDUTMOB DeIIeHUs] 3afiau TPOM3BOACTBA, UCIIONb3ysl HOBeWive 1udpoBbie
pa3paboTKy;

BbIOpaTh MeTo/[bl 0becreueHyst Kubepbe30macHOCTH B ITpodeCCUOHAIBLHOM Cpeje;

HABbIKU:

CaMOCTOSITe/ILHOM paboThI B Cpefie OTepalMoOHHON CHUCTeMbl, 00pabOTKH 3arpocoB M MH(GOPMALUH C
WCII0/Tb30BaHUEM TMPUKJIAJHOTO TIPOrPaAMMHOT0 00ecrieyeHwsl.



2. MECTO ANCIIMIIVIMHBI B CTPYKTYPE OOII BO

Iucrunmisa IIM®POBUBAIIVA BBICOKOTEXHO/IOTMYHBIX OTPAC/IEN
MPOMBIIIUTEHHOCTMU siBnisieTcst IUCIUIUIMHON 00sA3aTe/IbHOM YacTH 0/10Ka 1 mporpamMMbl TIOITOTOBKH
1o HarnpasieHuro 15.03.01 MawuHocmpoeHue.

CopepxaHue [UCLMIUIMHBL SIBASIETCA JIOTMYeCKUM Ipogo/pkeHueM gucuuiuiviH: BBEJEHUWE B
NMHO®OPMAILIMOHHBIE TEXHOJIOI'N.

CopepxaHvie AUCIUIUIMHBI  SIBAsIeTCST OcHOBOW it ocBoeHus guctuiuiid: WHJKEHEPHBIE
PACUETBI B CUCTEME MATHCAD, CUCTEMbBI NCKYCCTBEHHOI'O UHTEJUVIEKTA.

Hpe,aBapHTeanble KOMIIeTeHLIH, C(I)OPMI/IPOBEIHHI:IE y 06yqa}01ueroc51 A0 HadaJ/la u3yueHusd JUCLHUTIIMHBI:

e OIIK-2 — CriocobeH pUMeHsITb 0CHOBHBIE METO/[bI, CTIOCOOBI ¥ CPeICTBA MOTyYeHHs], XpaHeHHs],
niepepaboTKy MH(OPMALK TIPU pellieHrH 3a/ja4 Mpod)e CCUOHAIBHOMN JesITeTbHOCTH

¢ OIIK-4 — CniocobeH MOHUMATh TIPUHLIUIILI Pa00TEl COBPEMEHHBIX MHPOPMALIMOHHBIX TEXHOJIOTUN U
WCII0/1b30BaTh UX Ji/Is pellleHus 3a/a4 IpodeccuoHaIbHON [iesaTe/IbHOCTH

¢ OIIK-6 — CriocobeH peliiath CTaHAAPTHLIE 3a/jaul MPodeCcCHoHaNBHOM [1eSTe/IbHOCTH Ha OCHOBE
WH(OPMAaIMOHHON U OubrorpaduuecKol KyabpTyphl C MPUMeHeHneM UH(OpPMalioHHO-
KOMMYHHKALIOHHBIX TeXHOIOTUH

e [1K-94 — CrniocobeH K yrmpassieHHto nH$opMaLeil U JaHHBIMU, IOMCKY UCTOYHUKOB MH(OpMaLUK U
JTAHHBIX, BOCIIPUSTHIO, aHa/IU3Yy, 3alIOMUHAHKIO U Tiepejjade WHPOPMAaLIMK C UCIOb30BaHeM LUPPOBLIX
CpeJiCTB, a TaKXKe C IOMOIIbI0 a/TOPUTMOB I1pY paboTe ¢ MoTyyeHHbIMU U3 Pa3/INUHbIX UCTOYHHKOB
JIaHHBIMH C 11e/Tb10 3P GeKTUBHOTO HCIT0/TE30BaHUS TIOTyUeHHOM HHGOPMALIUH /IS PellleHUs 3a7au



3. CTPYKTYPA U COAEPXKAHUE JUCIIAII/INHBI

OO0111as TPY/I0EMKOCTh JUCITUTUTUHBI COCTaB/sieT 3 3.e., 108 u.

3.1. Copeprxanue (JUAAKTHKA) JHCLUATUTHHBI

AyguTOpHBIe 3aHATHS
B KOHTaKTHOIi (opme
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Pazpen 1. IIpoMbIlieHHBbIE PEeBOTIOLMH B MPOU3BOACTBe. 1.1.
TIpombIiieHHbIe peBOMOLMU. 1.2. MUpOBble MHULMAaTUBbI U IPOrPaMMBbl,
Hanpas/ieHHble Ha LudpoBu3aluio npoussogcTea. 1.3. CoepemenHbie UT
2 3 B MPOMBIIIEHHOCTH 1 Gu3Hece. 1.4. MexoTpaciieBble L(pOBbIe 36 2 1 1 34 30 30 30
riatdopmbl. Tunmsauust LudpoBeix rwiardopm. 1.5. Konuemnius pabpuk
Gygyuero. 1.6. Apxurekrypa ¢habpuk Oyayuero. 1.7. KoMrbroTepHbIi
MHKUHUPHHT. Bo3MOXHOCTH LU(bPOBOTO IIPOEKTHPOBAHHS.
Paspen 2. Iludpossbie TpaHcdhOpMaLi B COBPeMEHHOM
uHpopManoHHOM obectBe. 2.1 Ludpossie fBoHHUKY 2.2
Toctpoenwe LudpoBoii pabpuku 2.3 O630p afAUTHBHBIX TEXHOIOTHI 2.4
2 3 ApauTrBHBIe TexHo0ruu. 3] neyats 2.5 KoMIo3uTHBIe MaTepHarbl, MeTa 35 1 1 0 34 25 25 25
Y HAHOMATepPUasbl, CYNepPCIIaBbl /i aAAUTUBHBIX TEXHOOrUH 2.6
Ludposast Tpancdopmanus 2.7 VIHTepHeT-Belljeit 1 TeXHOIOTMH PaboThI C
GOJIBILIMMH [JAHHBIMH.
Paszpen 3. Undop 1e MU U TeXHOJIOrHH. 3.1
O6naunble TexHOmOrMMH 3.2 CHCTeMbI yrpaB/ieHHs LidpoBoii KoMITaHueit
3.3 Konuenust YMHo# abpuku. CHcTeMbl yIIpaB/ieH|s yMHbIM
2 3 npou3BoAcTBoM 3.4 BeezieHne B po6ototexHuky 3.5 KoHuentiust 37 3 2 1 34 45 45 45
BUPTyanbHO# pabprku. ITocTpoeHre TOrHCTHYEKCKUX Liertei /1st
BUpTYa/IbHOM (habprku 3.6 KubepbeszonacHocts 3.7 BiusiHue UT Ha
9KO/IOrHi0, 06pa3oBaHue, COLMa/IbHbIE PUCKH.
Bcero 3a 3 cemecTp 108 6 4 2 102 100 100 100
Bcero 1o JUCHMILIHHE 108 6 4 2 102 100 100 100
3.2. AyAUTOPHBIN NPAaKTUKYM
Homep u
p Oo0neMm,
No HaMMeHOBaHHue
Tema MNPAKTHYECKOIr'0 3dHATUA dayA.
n/n pa3jena
JacoB
JAUCITMITI/IMHBI
Pazgen 1.
HpOMLILLU'[eHHI:Ie PEBOJIIOLMY, UX BJIMAHUE Hd SKOHOMUKY CTDPdH U
[TpombIineHHbIE
1 MMPOMBIIIJIEHHOCTHU B L1€/I0OM. PaCCMOTPEHHe TIpUMEHEeHWA 1
PEBOJIFOLIMK B
COBPEMEHHBIX UTs IMPOMBIIIJIEHHOCTH U 6u3Hece.
TTPOM3BO/CTBE.
Pazpen 3.
Y) I/IH(l)OpMaL[I/IOHHbIe PaCCMOTPEHI/Ie OCHOBHBIX dCITIeKTOB (ba6pI/IK 6y,£[y1.[[€1"0, nx 1
WHHOBallUX U 6930HaCHOCTI/I, KdK 9KOJ'IOFHLI€CKOI>1, TaK 1 I/IH(fl)OpMa]_[HOHHOfI
TeXHOJIOTHH.
Bcero 3a 3 cemectp 2
3.3. CamocrosnTenbHas padora crygenra (CPC)
Ne |Homep u HaiMeHOBaHMe pa3jesia Oo0Bem,
CO]IEP)KHHI/IE y‘IEGHOFO 3a/laHHUA
n/n JAUCITMIIVIMHBI gacoB
I/I3yquHe peayCMOTPEHHBIX nporpaMMoﬁ
1 U/IaKTUUeCKUX eJUHUL] [10 PeKOMeH/lyeMOo 15
Paspen 1. ITpomsliiieHHbIe ARA AUHHR 110 P il
JiaTeparype, [IoAr0TOBKa K TeCTUPOBaHUIO Nel
PEBOJIFOLIMUA B TIDOU3BOACTBE.
) HO,Z[I‘OTOBKa K BBITIO/THEHUIO U 3allJUTe MMPAKTUUECKOI'O 19
3afiaHus 1
I/IBYTJEHI/IE npeayCMOTPEHHBIX IMPpOr paMMOﬁ
3 |Pa3gen 2. Lludpossie OUJAKTUYeCKUX eIMHULL TI0 peKOMeH/1yeMoi 19
TpaHchopMalivi B COBpEMEHHOM  |JTUTepaType, MOArOTOBKA K TeCTUPOBAHUIO No2
4 I/IHCl)OpMaL[I/IOHHOM 061HECTBE. HOAI‘OTOBKa K BBITIO/THEHHWIO U 3allJUTE MMPAKTUUECKOI'O 15
3aZiaHus 2
5 |Pa3gen 3. UndopmaroHHbIe W3yueHne npeyCMOTPEeHHBIX IPOrPaMMOM 17
MHHOBAILIMM U TeXHOJIOTNH. AUIaKTHUYeCKHNX e JUHUL] 10 peKOMEHAYEMOﬁ
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JiiTeparype, OAr0TOBKa K TeCTUPOBaHUIO Ne3

HO,Z[FOTOBKEI K BBITIO/THEHHWIO U 3allJUTe MMPAKTUUEeCKOI'o

17
3a7iaHus 3

Bcero 3a 3 cemectp 102

4. ®OPMbI KOHTPOJII OCBOEHUSA TNCLHUIIJINHBI

TeKyluii KOHTPOJIb YCIIEBAEMOCTH CTY/[eHTOB TIPOBOJJUTCSA B JUCKPETHBIE BpEMEHHbBIE UHTEPBAJIBI B
cneayommx popmax:
e [UArHOCTUYECKas pabora;
* JloKnan;
e pedepar.
TIpomMexxyTouHas arTecTaifus NPOBOJUTCS B (hopMax:
e 3ayeT.

5. YYUEBHO-METOJIMYECKOE Y1 TH®OPMAIIMOHHOE OBECIIEUEHUE
TCHUATUIHBI

5.1. OcHoBHas uTeparypa no AUCLUILIMHE:

1.. Cucremsl uckyccrBenHoro uHTesviekra. CII6.BI'TY "BOEHMEX" um. [I. ®. YcTHHOBa,

2015, s51. pec.

2. . Cucremsbl uckyccrBeHHoro uHreniekra. CII6.6I'TY "BOEHMEX" um. []. ®. YcTuHoBa,
2015, 50 3K3.

3. A. A. )KgaHOB. . ABTOHOMHBIM NCKYCCTBEHHBIN UHTe/NIeKT. M.: JlabopaTtopus 3HaHuid, 2020,
371. pec.

4. A. B. YekmapéB. . YrpasneHnue UT-npoektamu u npoueccamu. Mocksa: FOpaiit, 2020, 3. pec.
5. A. U. Benoyc, B. A. Conozyxa. . OcHoBBI Knbepbe3omnacHocTH. CTaH/ apThl, KOHLIEIILHH,
MeTO/IbI U cpeficTBa obecrieuenusi. M.: TexHocdepa, 2021, 25 3K3.
6. A. U. benoyc, B. A. Conoayxa. . OcHoBbI Kubepbe3omacHoCTH. CTaHAapThl, KOHIETILNY,
MeTO/IbI U CcpeficTBa obecrieuenus. Mockea: TexHocdepa, 2021, si1. pec.
7. A. Y. TopyHOB. . AIIUTHBHBIE TeXHO/JIOTUU U MaTepuasbl. KazaubbI'TY "BOEHMEX" um. /1.
®. YcruHoBa, 2019, 551. pec.
8. E. . FOpeBuu. . OcHoBbI pobotoTexuuku. CI16.: BXB-Iletep6ypr, 2007, 41 3K3.
9. M. ®. Mensies. . Lludposasi skoHOMHKa Ha nipearpusitiu. M.: M3a-80 MI'TY um. H. 3.
Baymana, 2020, 1. pec.
10. M. ®@. MensieB. . LludpoBas skoHOMHKa Ha TipeAnpusTiid. M.: U3a-so MI'TY um. H. 3.
Baymana, 2020, 15 k3.
11. H. A. Makcumos, 1O. b. CkneitmuH. . Uaayctpus 4.0: riaHUpoBaHUe MPOU3BO/CTBEHHBIX
npoueccos. Mocksa: MAU, 2023, 311. pec.
12. T1. T1. Cepebpenutikuii. . AggutrieHble TexHosorun. CI16.BT'TY "BOEHMEX" um. /1. @.
YcrtuHoBa, 2018, 1. pec.

5.2. [lonionHuTe/IbHAS JIUTEpaTypa [0 AUCLIUILIMHE:
He TpedyeTcs.

5.3. Ilepuognyeckue U3faHus:
He TpeOyroTCs.

5.4. [TepeueHb pecypcoB HHGMOPMAI[MOHHO-Te/IeKOMMYHHUKAI[MOHHOMN ceTH "VIHTepHeT",
HEOOXOAUMBIX I/l 0CBOEHUSI AUCLIUIIMHEIL, 37IEKTPOHHBIE OUOMMOTEUHbIe CUCTEMBI:

1. https://e.Janbook.com/ — 3BC JlaHs;;
2. http://library.voenmeh.ru/ — P“P»P°PIPSP°CII; — dyHpameHTabHas 6ubmoreka BI'TY
«BOEHMEX» um. [.®. YcTuHOBa.
CoBpeMeHHbIe MPodecCcHoHanbHbIe 0a3bl JAHHBIX:

1. https://rusneb.ru — HarrionanbHas snektpoHHas 6ubnuoreka (HIB);
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2. https://cyberleninka.ru/ - HayuHas anekTpoHHas 6ubmuoTeka «KnubepieHUHKa»;
http://www.rfbr.ru/rffi/ru/library - ITonmHOTeKCcTOBast 3/1eKTpOHHast bubmuoTeka Poccuiickoro
¢doHaa dyHaMeHTaNbHBIX UCC/Ie0BaHUH.

VHdopMmalvoHHbIe CTIPaBOYHbIE CUCTEMBI:
1. TexakcnepT — MIHdOpMalMOHHBIH MTOPTa TeEXHUUeCKOTo peryaupoBaHusi: Hopmel, rpaBuia,
cTraHzapTel PO;
2. http://library.voenmeh.ru/jirbis2/index.php?option=com_irbis&view=irbis&ltemid=457 - B/l
'OCTogB cobcTBenHoi reneparivi BI'TY "BOEHMEX" um. [1. @. YcTHHOBa;
3. http://www.consultant.ru/- KoacynsranTIitoc- nH$OpMaLOHHBINM TTOPTa PaBOBOM
VMH(OopMaLu.
5.5. ITporpamMmHOe obecrieueHue:
He TpeQyeTcs.

5.6. UndopmalLiioHHbIe TEXHOJIOTHU:

B3auMojielicTBUe ¢ oOyuatorumucs nocpescteoM DMOC Moodle BTTY «BOEHMEX» wm. [I.0.
YcTuHOBa.



6. MATEPUAJIBHO-TEXHUYECKOE OBECITEYEHUE TUCLUIIJIMHBI

6.1. JIekijioHHBbIE 3aHATHS:

CreL{MaTM3UpOBaHHbIe TpeOOBaHuUs 110 000PYAOBaHUIO OTCYTCTBYIOT; ayJUTOPUS C
M0Ca/JOYHBIMU MeCTaMH I10 KOJIMUeCTBY CTY[eHTOB; JOCKa.

6.2. IlpakTHYecKHe 3aHATHSA:
1. AyauTopusi C UMC/IOM MOCA/IOYHBIX MECT He MeHbIlle KOJTMYecTBa 00yJaroIuxcsl.

6.3. IIpouee:

1. pabouee MecTo TIperiofiaBare/isi, 0CHallleHHOe KOMIBIOTEPOM C OCTYIOM B IHTEpHeT;
2. pabourie MecTa CTYZIeHTOB, OCHAIlleHHbIe KOMIIBIOTEPAaMH C JIOCTYTIOM B VIHTEpHET,
nipe/iHa3HAYeHHbIe /1711 paboThl B 37IEKTPOHHON 00pa3oBaTe/IbHOM Cpe/e.
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ITpunoxenue 1
K paboueli mporpaMme JUCIATTHHBI
OV®POBU3ALIUA BBICOKOTEXHO/IOTUYHBIX OTPAC/IEM ITPOMBIIIITTIEHHOCTHU

AnHoTanusa padodeil MporpaMMel

Iuciynmiaa  IIUOPOBU3AIIMA BBICOKOTEXHO/IOTUYHBIX OTPACJ/IEM
IMPOMBIIIUTEHHOCTM! siBsieTcsl JUCHMILIMHON 00s3aTe/iIbHOM uYacTH 0/10Ka 1 mporpamMmbl
MOATOTOBKM T10 HarpapiaeHuto 15.03.01 MawuHocmpoeHue. [IWCUWIIMHA peanu3yeTcsl Ha
¢dakynereTe H PoboTOTexHWKa W WHHOBalMoHHasi wmxeHepus BI'TY "BOEHMEX" wm. [1.O.
YcrunoBa kadenpoii H2 TTporpaMMHast MH>KeHepusl M UHTe/JIeKTyaslbHble CUCTEMBI.

IuciyrvHa HatlesieHa Ha (POPMHUPOBaHUe KoMnemeHyul:
ITIK-93 CriocobeH reHepHpoBaTb HOBbIE WIAEM /Ui pelleHust 3aZad IUGbpPOBOKM 3SKOHOMMKH,
abCTparupoBaThCs OT CTAH/JAPTHBIX MOJe/IeH, TIepecTparBaTh CIOKUBIINECS CIOCOOBI pelieHus
3a/lay, BBIIBUraTh a/JbTePHATHBHBIE BAPUAHTHI AEHCTBUM C 11€/1bI0 BHIPAOOTKH HOBBIX OMNTHMAaJTbHbBIX
aJTOpUTMOB;
OITIK-2 CnocobeH MpUMEHATb OCHOBHBIE METO/bI, CIIOCOOBI W CpE/CTBA IOJyUEHHs], XpaHEeHWs,
repepabOTKy MH(GOPMALIUH TTPU PeILeHUH 3a/jau MpodeCcCHoHaIbHOM e TeTbHOCTH;
OITIK-4 CriocobGeH MOHMMAaTh IPUHIMIBI pab0Thl COBPEMEHHBIX MH(OPMAIIMOHHBIX TEXHOJIOIMH U
WCTIOb30BaTh WX IS PellieHus 3a/iau rpodeCcCUOHATBHOM [IesITe/TbHOCTH.

CofepkaHue [WCLMIUIMHBI OXBaThbiBaeT KPYT BOIMPOCOB, CBfI3aHHBIX C WH(OPMalMOHHBIMU
TeXHOJIOTUSIMU ¥ UX BHeJpeHHeM B [[U(POBOe TIPOCTPAHCTRO.

[TporpamMmoii AUCLUTIIMHEIL TIPeyCMOTPEHbI C/IeAYIOlIe BUbI KOHTPOJIS:

TeKyluii KOHTPOJIb YCIIEBAEMOCTH CTY/IeHTOB TIPOBOJIUTCS B JUCKPETHBIE BPEMEHHbBIE
WUHTEpBaJbl B C/IeAYIONMX hopmax:
e MarHocTUueckas pabora;
o [OK7az;
e pedepar.

HpOMe)KyTO‘-IHaH dTTeCTAlUdA ITPOBOJUTCA B Cl)OpMaXI
e 3ayeT.

OO0111ast TPYZ0EMKOCTh OCBOEHUS TUCIUIUIMHBI cocTapisieT 3 3.e., 108 u. TIporpaMMoil AUCIIUTUTMHBI

MPelyCMOTPEHbI JIEKIIMOHHbIe 3aHATHS (4 4.), MpakTUuecKWe 3aHsATHs (2 4.), caMOCTosTe/bHas
pabora cryznenra (102 ).
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IIpuioxenue 2

K paboueli mporpaMme JUCIATTHHBI
OV®POBU3ALIUA BBICOKOTEXHO/IOTUYHBIX OTPAC/IEM ITPOMBIIIJTIEHHOCTHU

TEXHOJ/IOI'TU 1 ®OPMbI OBYUYEHUA

PekoMeH/jaliuy 10 0CBOEHHIO JUCLIUIIMHBI /I CTYJAeHTa

Tpy0eMKOCTb OCBOEHUS JUCLIMILIMHEI cocTaBasgeT 108 4., U3 HUX 6 4. ayAUTOPHBIX 3aHATUH,
1 102 u., OTBeJIeHHBIX Ha CAaMOCTOATE/IbHYIO PabOTy CTy/ieHTa.

PexoMeH/IaIMK TI0 pacripeZie/ieHHI0 yueOHOTO BpeMEHH TI0 BU/[aM CaMOCTOSITeTbHON paboThl
U pa3jieiaM JTUCILUTUTUHBI TPUBe/IeHbI B TabuIle.

KoHTponb 0CBOEHMS] [AUCLUTUIMHBI TIPOWM3BOJWTCS B COOTBeTCTBUU C [lonokeHueM o
TeKyIeM, pyOe>KHOM KOHTPOJIe YCIIeBAeEMOCTH U TIPOMEXKYTOUHOM aTTeCTalluy 00yYaroluXcs.

@®opMBl KOHTDO/IST YW KPUTEPUM OLIeHWBAHUS TIpUBeZieHbl B TpUIoeHnu 3 K Paboueii

rporpaMMme.
HaumeHnoBaHue padoThI PexoMmeH/jyemas uTeparypa prm:{?éKOCTB’
Paspen 1. IIpomMbinieHHBIE PeBOIIOLNH B IPOU3BO/JCTBE.
M. ®. Menses. . Lludposasi s5koHOMMKA Ha
npeanpusituu: M.: 3a-so MI'TY um. H. 3.
V3y4yeHue NpeflyCMOTPEHHBIX Baymana, 2020 (1)
IPOrpaMMOoit AMAAKTHYE CKHX €/JUHHI] H. A. Makcumos, 1O. b. CkeliMuH. .
110 peKOMeH/lyeMOU iuTeparype, Wnpycrpus 4.0: niaHposaHie 15
[O/FOTOBKA K TeCTUPOBAHHIO Nol MIPOM3BOJCTBEHHBIX MpoLieccoB: Mockaa:
MAMU, 2023 (1)
M. ®@. Menses. . lludpopasi 5koHOMHKa Ha
npeanpustuu: M.: 3a-so MI'TY um. H. 3.
Baymana, 2020 (1)
[ToAroTOBKA K BBIMOJIHEHUIO U 3alljUTe A. B. Yexkmapés. . Yrpaenerue UT- 19
NpPaKTUYeCKOro 3afaHus 1 TpoeKTaMHM U TiporieccaMy: Mockga:
FOpaiir, 2020 (2)
Wroro no pasgeny 1 34
Pazgen 2. ITudpoBsie TpaHchopMaliui B COBpeMeHHOM HH(OPMAL[HOHHOM 00LIIeCTBE.
A. W. TopyHOB. . AIJUTHBHbBIE TEXHOOTUN
u Marepuanbl: KazausbI'TY "BOEHMEX"
vM. [I. @. YcrurHoBa, 2019 (3)
V13yueHue npesyCMOTPeHHBIX . CucTeMbl UCKYCCTBEHHOI'O UHTe/UIeKTa:
porpamMMoit AVAAKTUIECKAX €{THNL] CII6.BI'TY "BOEHMEX" um. [I. ®. 19
10 peKOMeHyeMOM JIUTepaType, YctuHoBa, 2015 (2)
[OJTOTOBKA K TeCTUPOBaHUIO Ne2 A. A. )XpaHoB. . ABTOHOMHBIH
WCKYCCTBEHHBI! UHTe/IIeKT: M.:
JTabopartopust 3HaHui, 2020 (1, 3)
I1. T1. CepebpeHUIIKUH. . AZTUTUBHBIE
texHosiorun: CIT16.BT'TY "BOEHMEX" um.
[ToAroTOBKA K BBIMOJIHEHUIO U 3aIlIUTE A, ©. Yerurosa, 2018 (2)
HpAKTUUECKOTO 3a/aHus 2 . CHcTeMbl UCKYCCTBEHHOTO UHTe/IeKTa: 15
CII6.BI'TY "BOEHMEX" um. 1. ®.
Ycrunoga, 2015 (2)
Wroro no pasgeny 2 34
Pa3pen 3. UndopmanoHHbIEe HHHOBALIMU U TEXHOJIOTHH.
3yueHue ripeyCMOTPEHHBIX E. U. FOpeBuu. . OCHOBBI POOOTOTEXHUKH:
[MporpamMMoi IUAAKTUUeCKUX eIHUL] CIT16.: BXB-ITetepbypr, 2007 (1) 17
[0 peKOMeH/lyeMOii iuTeparype, A. . Benoyc, B. A. Conozgyxa. . OCHOBBI
[MOATOTOBKA K TeCTUPOBaHHUI0 Ne3 knubepbe3onacHocty. CTaHJapThI,
[ToAroToBKa K BBITIOJIHEHUIO U 3all{ATe KOHL[eTIHH, METOABL M CPE/ICTBA 17
[PaKTUYeCKOro 3aJaHus 3 obecrieuenusi: M.: TEXHOC(bepa, 2021 (2)
A. . benoyc, B. A. Conogyxa. . OCHOBBI
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kubepbesonacHocty. CTaH/apThI,
KOHLIEIL[MH, MEeTOAbI U CPefiCTBa
obecrieuenusi: Mockga: TexHocdepa, 2021

&)

Wroro no pasgeny 3 34
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IIpunoxenue 3
K paboueli mporpaMme JUCIATTHHBI
OU®POBU3ALIVISA BBICOKOTEXHO/IOTTYHBIX OTPAC/IEV ITPOMBIIIVIEHHOCTHA

®OH/JI ODEHOYHbBIX CPECTB

@oH/[| OIIeHOUYHBIX CPe/ICTB, TO3BOJISIOIINE OI[eHUTh Pe3y/bTaThl 00yUeHMUs 110 JaHHOM AUCIUIIINHE,
BKJIFOUAOT B Ce0s:

[MarHocTrueckast pabota

*  JloK7ag;
* pedepar;
e 3ayeT.

Kpurtepuu oneHuBaHus

Juarnocruyeckas pabora
Huarnoctuueckasi pabora npoBoauTcs B ¢popme Tecta B IVIOC Moodle:

e [IpY MPaBUJILHOM OTBeTe MeHee yeM Ha 60% BOIPOCOB - He aTTecTalus;
* IIpY NPaBWJILHOM OTBeTe Ha 60% BOMpOCOB U Ooree - aTTecTarysl.

Joxnag

[lokma el 110 pa3/enaM JUCIUTUIMHBI [IPe0CTaB/ISIOTCA B MTMCbMeHHOM (opme (TieuaTHow ).
OcHoBHas 3a/1aua paboThI HaJl IOK/IaZIoM — YIIyO/IeHHOe U3yueHUe oTpe/leIeHHOU Mpo6ieMbl
JUCLIUTUTUHBI, TIOTyueHre 6ojiee MoTHON UHGOPMAIUK M0 KaKOMY-THO0 ee pa3zeny.
Kask/ip1ii 00yJaroLuiicst J0/DKeH cie/iaTh He MeHee /IBYX /I0K/IaZioB B cemecTpe. OObeM /10K/1aJa — He
MeHee 8 ctp. Obsi3aTesIbHO UCTIOMBb30BaHKE He MeHee 5 0TeueCTBeHHBIX W/WIM MHOCTPAHHBIX
HCTOYHMKOB, ONyO/IMKOBaHHKIX B rocieqnye 10 iet. O6s13aTelbHO UCTIO/TB30BaHKE 3/IEKTPOHHBIX
PeCypCoB.
IMpotieAypa 3alyUThI JOK/IaZia TIPOXOAUT B (hopMe YCTHOTO BBICTYTIEHUS C TIOCIEAYIOIIAM
TPYIIIOBBIM 0OCYX/IEHHEM U OTBETaMH Ha BOTIPOCHI.
Temsbl f0OKIaZ0B pasMelliensl B YMK AUCLHUATIIMHBL
Kputepun orjeHUBaHUs
B xope 3amuThl J0Ka/ orjeHHuBaeTcs 1o 10-THOauibHOM I1Kajie Ha OCHOBAHUY CITAYIOINX
KpUTEpPHER
* COOTBETCTBUE COZIEP>KaHUs 3asiBIEHHOU TeMe, OTCYTCTBUE B TEKCTE OTCTYIIEHUH OT TEMBI - 2
6anna (mosHOe cooTBeTCTBUE), 1 6a/t (MMeroTcst HeioueThl), 0 6asioB (rpyOble OTCTYM/IEHUS OT
TeMbI);
* TIOCTaHOBKa Mpo0ieMbl, KOPPEKTHOE M3/I0’KeHHe TIpe/jlaraeMbIX pelLleHrH, UX TeopeThdecKoe
o0ocHOBaHMe U 00bsicHeHUe - 3 6asiia (KOPpeKTHO), 2 Oasia (MMEITCs OTZe/TbHbIE HeJJoUueThl), 1
Oasn (oTAebHbIE HEIOUEThI, HeJI0CTaTOUHO 000CHOBaHHBIe pelieHws ), 0 6a/IoB ((hakTHuecKue
OIIMOKH, OTCYTCTBHE 0O0CHOBAHMUS);
* JIOTUYHOCTH ¥ TIOC/IeZI0BATeILHOCTh B U3/I0KEHUU MaTepuaa - 1 6asut (JIoruuHo,
nocefoBaresibHo), 0 6a/1oB (JIOTWKA MK 110C/Ie[0BaTeIbHOCTE HapyLleHbl);
* CTIOCOOHOCTD K aHam3y 1 00001ieHn0 MHGOPMALIMOHHOTO MaTepuara, CTerieHb MOJHOTHI 0030pa
COCTOsIHMS BOTIpoca - 1 6asi (BOMpoC OCBSAIIEeH MOMHOCTHI0), 0 6asiioB (OCBellleHHe BOTIPOCA He
TI0JTHO, OTCYTCTBYIOT HEOOX0AUMbIe 000OILEHUS U 3aK/TIOUEHUS]);
* 000CHOBAaHHOCTh BBIBOJIOB - 1 Oasu1 (BBIBOJBI 000CHOBAHBI KOPPEKTHO), 0 6a/1/10B (BBIBOZBI
000CHOBAHBI HEJJOCTATOUHO);
* IPaBWILHOCTh OOPMJIEHHS (COOTBETCTBHE CTAH/IAPTY, CTPYKTYpHAs YIOPSIOYEHHOCTh, CChUTKH,
L[UTaThI, TabUIIbl, cCOOMIOeHre 00beMa, IPU(TOB, UHTEPBAJIOB U T.A.) - 2 Oasia (rmosiHoe
COOTBeTCTBHe TpeboBaHusM), 1 6ann (MMetoTcst HefoueTsl B ogopmiieHnn), 0 (odopmieHue He
COOTBETCTBYET TPeOOBaHUSIM).
O1jeHKa «3auTeHo» - 6-10 6asioB
OrleHka «He 3auTeHO» - 0-5 6ainoB
B cniyuae, eciiv cymma 6asiioB MeHee 5, ZI0K/1a/ OAJIEXKUT A0paboTKe 1 TIOBTOPHOM 3alljuTe.

Pecdepar

[MoaroroBka u 3amuTa pedepara
Pedepar BBITIOMHAETCSA Ha TIPAKTUYECKUX 3aHSATHUAX U B UaChl CAMOCTOSITEIbHON paboThI
MarucTpaHTa.
O06mnem pedepara — He MeHee 10 cTp. Obs3aTe/ILHO UCTIONb30BaHUE HE MeHee 5 0TeueCTBEHHBIX U/
WJTM UHOCTPAHHBIX UCTOUYHHUKOB, OMyO/IMKOBAHHLIX B nociennue 10 yeT. Obsi3aTebHO
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HCIIO/Th30BaHKE 3/IEKTPOHHBIX PECYPCOB.

IMpotieaypa 3anuThl pedepaTa MPOXOAUT B (hopMe BBICTYI/IEHUS C YCTHOH Mpe3eHTalyel
pe3y/bTaToB C MOC/IeYIOIUM TPYTIOBLIM 00CY>KeHHeM M OTBETOB Ha BOIIPOCHI IPeTofaBaTesist.;
TpeboBaHusI, NpeAbsB/sieMble K 00yUaroIUMCs B X0 3alUThI: TIOTHOTA U3/I0KEHHUST 0CHOBHBIX
BOIPOCOB pedepata, cobmoeHre peryiaMeHTa, UCI0/Thb30BaHUe KOMITBFOTEPHBIX Tpe3eHTaluH,
KOPPEKTHOCTb BeJIeHHsI TUCKYCCUH.

Kpurepnn orjeHrBanus

B xopie 3amuTh pedepar orieHuBaeTcs 1o 10-THOATBHOM I11Kajie Ha OCHOBAHUM C/IEIYFOLIUX
KpPUTEpHUER

* COOTBETCTBUE COZIeP>KaHUsl 3asiBIeHHOU TeMe, OTCYTCTBUE B TEKCTe OTCTYIIEHUH OT TEMBI - 2
Ganna (mosHOoe cooTBeTcTBHE), 1 Oast (umeroTcst Hefouetkl), 0 6anioB (rpyOble OTCTYTI/IEHUS OT
TEMBI);

* IOCTAaHOBKA MPO0/IeMbI, KOPPEKTHOE U3JI0KEHHE TIPe/l/laraeMbIX PeleHnH, UX TeOpeTUIecKoe
obocHoBaHMe U 00bsACHeHHe - 3 Gasiia (KOpPeKTHO), 2 6ana (MIMEerTCs OT/e/bHbIe HeloueTh), 1
Oann (oTAenbHBIE HEZOUeThl, HeJOCTAaTOUHO 000CHOBAaHHbIe pelieHus ), 0 6a/uioB (akTHueckue
OLIMOKH, OTCyTCTBUE 000CHOBaHUS);

* JIOTUYHOCTH ¥ TIOC/IeZ0BaTeILHOCTE B M3/I0KEeHUH Marepuasia - 1 6arut (JIorudHo,
roc/ieioBare/ibHO), 0 6a/I0B (JIOTMKA UK TTOC/IeI0BATeIbHOCTD HapYILEeHbI);

* CIOCOOHOCTD K aHau3y U 00001TieHHI0 MHGOPMAIIMOHHOTO MaTepuara, CTereHb MOJHOTHI 0630pa
COCTOSIHUS BOTIpoca - 1 6as (BOMpoC OCBAIIEH MOMTHOCTHI0), O 6asiioB (OCBellleHHe BOMIPOCa He
TI0JTHO, OTCYTCTBYIOT HeO0OX0iuMbIe 0000I1[eH s 1 3aK/TFOUeHVs);

* 000CHOBaHHOCTH BBIBOJOB - 1 6asu1 (BbIBOZABI 000CHOBaHBI KOPPEKTHO), 0 6aioB (BbIBOALI
000CHOBaHbBI HEIOCTATOYHO);

* IPaBWILHOCTH O)OPMIIEHHS (COOTBETCTBHE CTAH/AAPTY, CTPYKTypHasl YIIOPSI0YeHHOCTh, CChITKH,
L[UTAaThl, Tab/MULII, COO/TIOAeHIe 00beMa, HIpU(TOB, UHTEPBA/IOB U T.A.) - 2 6a/a (rmoHoe
COOTBETCTBHe TpeboBaHusAM), 1 6an (MMeroTcs HeJjoueThl B oopmiieHnn), 0 (obopMieHue He
COOTBETCTBYET TPEOOBAHUSM).

OrjeHKa «3auTeHo» - 6-10 6anmoB

O1jeHKa «He 3auTeHO» - 0-5 6asioB

B ciiyuae, ecsi cymma 6asioB MeHee 5, pedepat MmofsiesKut AopaboTke v TIOBTOPHOH 3alijuTe.

3auer

3aueT ohOpM/ISETCS CTyA€HTaM, MJIAHOMEPHO M YCITEITHO OCBOMBIIIMM COZIep’KaHHUe yueOHOU
JUCLIUTI/IMHBI TP YCJIOBUHU TI0/THOTO BBITIOJIHEHUS BCEX KOHTPOJ/IBHBIX PabOT /10 KOHIIA
5K3aMeHaLIMOHHOM CeCCHH.
B ciiyuae He ¢iauu pabor, 17151 TIO/TyUeHusT 3a4éTa CTy/IeHTy HeoOX0IMMO OTBETHTD Ha 2 BOMpoCa
TIperio/iaBaresisi, IPX OTBETe Z0IMyCKalTCsl HETOYHOCTH, He/IOCTaTOYHO MpaBWIbHbIE (HOPMYIHPOBKHY,
O/THAKO OTBETHI JIO/KHBI OBITh JJAHBI IO CYIIIeCTBY BOIIPOCA.
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[MacropT ¢oH/ja OLIEHOUHBIX CPEACTB
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Pazgen 3. Tokna
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Pecdepar
WHHOBAIUH U TEXHOJIOTUHU.
Bcero 3a 3 cemectp 108 | 6 4 2 102 | 100 | 100 | 100
Bcero no aucuumInHe 108 | 6 4 2 102 | 100 | 100 | 100
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OreHouHbIe MaTepua/bl o gucyunauiHe IINOPOBU3ALINA

BBICOKOTEXHOJIOTMYHBIX OTPACJIEN ITPOMBIIIVIEHHOCTHU

ITK-93 - CnocobeH 2eHepupogamb HO8bie udeu 015 peweHus 3a0a4 Yyugpoeoti IKOHOMUKLU,
abcmpazupoeambcsi 0om cmaHOApMHbIX Mooeslell, Nepecmpausanb CA0HCUBWILECS CNOCOObI
peuwieHus 3aday, 6bl0gu2amMb dsjbMmepHaAMuUeHble 8APUAHMbI Oelicmeull ¢ Yes/bio 8bIpabomKu

HO6bIX ONMUMA/IbHBbIX A/120pUMMO08

Ne 1 TIpouwTaiiTe TEKCT M 3aIUIINTe Pa3BepHYThI 000CHOBAHHBIN OTBET
OrnrrMU3aLust KOMITO3UTHOM Gasiku MocTa ¢ fedeKTom.

B Hecyl1ei 6aske MocTa (yI/IeIUIacTUK + aIFOMUHME) 0OHapY>KeHbI PACCI0EHHUS.

Tpebyercst:

- OLeHUTH OCTaTOUHBIA pecypc 6e3 ZeMoHTaxa

- [IpepnoxxuTh MeToq, ycuaeHus

- lHTerpupoBars pelieHue B L{U(GPOBOM ABONHUK UH(PACTPYKTYPhI

OnuiinTe 1Moc/eI0BaTeIbHOCTD AeHCTBHUI ¢ 000CcHOBaHUeM MeTogoB MKDO.
Neo 2 TIpouuTaiiTe TEKCT U 3aMMIIIUTE PA3BEPHYThIM 000CHOBAHHBIM OTBET
AJlanTUBHBIA HEMPOUMILIAHTAT [JIs1 CJIOKHOM aHaTOMUX MO3ra.

TpebyeTcsi CIIpOeKTUPOBATh UMILIAHTAT, KOTOPBIA:

- ABTOMaTH4eCKy MOBTOPSiET U3TMObI KOPBI MO3Ta (Paguyc 2-5 MM)

- [lopmep>KrBaeT KOHTAKT MPY MyJIbCALIUNA COCYL0B

- UcktouaeT noBpexeHue TkaHu (fasneHue < 0.01 MI1a)
3aziaHue:

1. OnuiMTe KOHCTPYKLIMIO MaTepyasia ¢ yrpa/isieMOH )KECTKOCTBIO.

2. ObocHy¥Te b6e3omacHocTh yepe3 MKD-aHamms.

3. Ilpepyioxkute anroputm paboTs! HKGPOBOro ABOMHMKA B peajbHOM OrepaLyi.

Ne 3 TIpouwnTaiiTe TEKCT U yCTAaHOBUTE COOTBETCTBHE

YCTaHOBHUTE COOTBETCTBHUE MeXy TUliaMu MKD3-aHanu3a U ux NMpUMEHEHUEM B L[I/ICl)pOB]:IX

JIBOMHUKAX:
Tun ananusza IIpumenenue
L. .. A)Ilporno3s gedopmaiiuii UUIioB B TIPOL[eCCOPAX IPU Harpese
Tepmoynpyrui
2 o .
; . B) Pacuét Bubparuii orop JIDTI nipu BeTpOBOI Harpy3ke
I'apmonMye ckui ) pat p P p Py
3.
C) CHmxeHHe MacChl KOCMUYECKOTO0 ammapara 6e3 nmorepu
Toronoruyeckas
MPOYHOCTU
ONTUMM3ALUA

4. YcranoctHeiii D) OueHka cpoka cny»K0b1 tonatkul Typounsl TOL]
E) Pengepunr 3D-aHuMal[iu /151 ipe3eHTar|uii

Ne 4 TlpounTaiiTe TEKCT U YCTaHOBUTE COOTBETCTBHE

YcTaHOBUTE COOTBETCTBUE MEXY 3aJaueld B MUKPO3/IEKTPOHKKe U MeTofoM MK3:

3agaua Metog MK3
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3agaua Metog MKD

1. ITporpes
KpeMHMeBOM  A) CrallOHapHBIN TeIUIOBOH aHa/Iu3
TIOJJ/I0KKA

2. Nedopmariust

TMpU Hakike B) TepmoMexaHuueCKUil aHaIu3
BGA-kopmycos

3. OM-

coBmectuMocTb C) DnmekTpoMarauTHbIN aHanm3 (HFSS)
Tiart

4,
BubpaimonHas D) Moga/ibHbIH aHaIu3
HaJIEXKHOCTh

5. TpelyHsI B
Kepamudeckux E) ®@pakrasbHOe MoZie/iipoBaHye pa3pyIieHust
KOpITyCcax

F) Pacuér cebecTouMOoCTH MPOM3BOACTBA

Ne 5 TIpouuTaiiTe TEKCT, BBIOEPUTE MPABU/ILHBIN OTBET U 3aMUIIMTe apryMeHThI,
0060CHOBBIBarOIIME BEIOOD OTBETA

[Touemy MKDO He3aMeHMM IIpU NPOEKTUPOBAHUM MeSULIMHCKUX UMILJIAaHTaTOB?
A) INo3BosisieT aBTOMaTU3upoBaTh 3D-neuathb

B) JaéT BO3MOXXHOCTb MO/Ie/TUPOBATh OMOMeXaHWYeCKoe B3auMO/IeHCTBHe UMILJIAHTaTa C
TKaHSIMH YesioBeKa

C) Cokparriaet Bpemsi peructpaiuu usgenvs B FDA

D) Ynpolaet cocTaBieHre TeXHAYECKOW JOKYMeHTaluu

Ne 6 TlpouuTaiiTe TEKCT, BbIOEPUTE MPABU/IBHBIN OTBET U 3allUILKTe apryMeHTHI,
000CHOBBIBArOIIME BEIOOD OTBETA

Kakoti aTanm MK3-aHanu3a sB/isieTcst Haubosiee KpUTHUHBIM JIJ11 TOUHOCTH pacuéTa
TPOYHOCTH aBUALIMOHHOTO y3/1a?

A) Bribop 1]BeTa BHU3ya/iu3aluy pe3y/ibTaToB
B) KauecTBO reHepalji CeTKH KOHEUHBIX 3JIEMEHTOB
C) CkopoCThb pellieHus] CUCTeMbI YpaBHEHU

D) 3kcnopt otuéta B PDF

Ne 7 TIpounTaiiTe TEKCT, BbIOEPHTE MPABU/IbHBIE OTBETHI M 3AMTUILIUTE apTyMEHTHI,
000CHOBBIBarOII[1e BLIOOP OTBETOB

Kakwue TexHon0ruy uHTErpupyroTcst ¢ MK3 st iudpoBoro ABoMHUKA THAPOTYPOUHBI?
A) Oaruuku IoT (Bubparus, aedopmariys)

B) ML-anroput™msbl AiJist TIPOrHO3a U3HOCA

C) Bnokueiin s yuéTa sHepruu

D) VR-ouku gy oneparopa
Ne 8 [IpouuTaiiTe TEKCT U yCTaHOBHUTE I10C/Ie[0BaTeIbHOCTh
ITocnenoBaTeIbHOCTE Pa3paboOTKK GHOCOBMECTHMOrO MIMIUIAHTaTa.

YcTaHoOBHTE IPaBUILHBIM TTOPSIIOK 3TArOB CO3/IaHUS TUTAHOBOTO TTI03BOHOYHOT'O MMIIJIAaHTaTa
C rcrionb3oBaHueM MKO:

1. KnuHuueckue UCIbITaHUS Ha (paHTOMe

2. Toronornyeckas ONTAMU3aLMsA FEOMETPUN
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3. MK3-aHa/mu3 0MoMexaHHueCcKOro B3auMO/ZeHCTBHUS C KOCTHOM TKaHbIO
4. Banupaiys moziesiv Ha AaHHbIX KT maijreHTOB
5. KoppeKkTHpOoBKa 10 pe3y/bTraTaM YCTaJ0CTHBIX UCTIBITaHUM

6. Ceprudukanus o ISO 13485
Ne 9 [lpoudTaiiTe TEKCT U yCTaHOBHUTE I10C/IeA0BaTeIbHOCTh

IMTocnenoBaTebHOCTL BOCCTAHOBIEHUS PAO0TOCTIOCOOHOCTH TTyOOKOBOAHOTO poboTa rnociie
UIaCTHYeCKoH Jedopmariyu.

Po6oT-0ypusbiiuk (rnydrsa 3000 M) rosiyun1 BMATHHY Ha HeCyIlel pame.
OrpanuyeHus:

- HeBO3MOKHOCTH T10/ThEMa Ha TIOBEPXHOCTH;

- JaTuvku PUKCUPYIOT ocTaTouHble Aedopmariviu 12 MM;

- Puck xpynkoro paspyuenus npu 4°C.

3ajaua:

OrpeienUTe TIOPSAIOK AeMCTBUM /s OH/IaiH-BOCCTAaHOB/IEHUST pACUETHOM MPOYHOCTHU:
1. JlokanbHBIM HarpeB 30HBI Aedopmariuu 0 80°C

2. Baempenne agantuBHON ceTK MKD B U(pOBOM JBOMHHUK

3. Koppexkiiysi rpaHUYHBIX YCIOBUM TI0 JaHHBIM TeH30/]JaTUUKOB

4. ImuTanyis BeITTPaB/IeHUs] BMATHHBI METO/IOM IMHAMHUeCKOW peslakcaliiu
5. Bepudukaryst Mozien 1o U3MeHeHHIO YacTOT COOCTBEHHBIX KoyebaHMH

6. ITpunoxxenue BUpTyasbHoro ycuiust 110% ot pabouero uepe3 1udpoBoii JBOMHUK

Ne 10 TTpouuTaiiTe TEKCT, BHIOEPUTE MPABU/ILHBIN OTBET U 3aMUIIIMTE apryMeHTHI,
060CHOBBIBarOIIHE BEIOOD OTBETA

Kakyto posb urpaet MKD B KOHLIeTIMM « YMHas habpuka» (Smart Factory)?
A) 3amena PLC-koHTpoJi1epoB

B) BupTtyanbHasi Bau/janys 000pyI0BaHus 10 GU3MUeCKOro BHEAPEHHUS

C) I'enepatjusi GMHAHCOBBIX OTUETOB

D) YnpasneHue TOrCTUKOM ChIPbS

Ne 11 IMpouunTaiiTe TEKCT, BbIOEPHTE MPABU/IbHBIE OTBETHI M 3AMUILIUTE apryMEHTHI,
000CHOBBIBarOII[1e BLIOOP OTBETOB

Kakue ¢akTOpbl KpUTHUHBI [/ MOZ,e/TMPOBAaHKS KOMIIO3UTHBIX MaTepraioB B MKO?
A) LiBeT Bu3yanM3aLuy Cl10€B

B) Yuer aHM30TPOITHH MeXaHUUeCKHUX CBONCTB

C) OpueHTalys C/I0€B B 37ieMeHTe

D) CkopocTh reHepalyy OTUETOB

Ne 12 TTpounTaiiTe TEKCT, BbIOEPUTE MPAaBUIbHbIE OTBEThI M 3alMIIIMTE apryMEHTHI,
000CHOBBIBaOII1E BLIOOP OTBETOB

[ Kakyx 3a/jau B aTOMHOM 3HepreTHke mpuMeHstoT MKD?

A) Pacuét cebeCcTOMMOCTH 3/IEKTPOIHEPTUH
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B) AHanmu3 TepMOyTIpyTHX HampsDKeHHH B KOPITyCe peakTopa
C) MogenupoBaHue TOC/IeICTBUM celiCMUUeCKUX BO3/eHCTBUM

D) Onrrumu3anus rpadmka paboThl epcoHasna

OIIK-2 - CnocobeH npumeHsimb 0CHOGHble Memoobl, CNOCOObI U cpedCcmea nosjayveHus, XxpaHeHus,
nepepaGomku uH¢opmayuu npu pewleHUU 3a0a4 NpogeccuoHabHOLI dessmeIbHOCMU

Ne 1 IlpounTaiiTe TEKCT U yCTAHOBUTE IOC/IE[0BATENbHOCTD
Ynopsiounte 3Tarnsl BHepeHYs L{UGPOBBIX TEXHOJIOTHI B TPOMBIIIJIEHHOCTH T10 MOPSAAKY:

A) AHanu3 [aHHBIX U BBISBIEHUE TIOTeHIIaa /i aBTOMaTh3alun
B) IToaroToBKa repcoHana U 00yueHre HOBBIM TeXHOIOTHSIM
B) Bribop 1 BHe/jpeHe COOTBETCTBYIOIIUX [U(POBLIX PelleHui

') MaciiTabrpoBaHue ¥ ONITUMU3AI[HST PeaTn30BaHHbIX U3MEeHEeHHH
Ne 2 TIpouuTaiiTe TEKCT U 3aMMIIIUTE Pa3BEPHYThIM 000CHOBAHHBIM OTBET

Kakvie 0CHOBHBIE TTPUHLIUIIBI JIeKaT B OCHOBe 1A(POBU3AI[MH TTPOMBIIIIEHHOCTH?
Ne 3 TIpounTaiiTe TEKCT U 3aMMIIIUTE Pa3BEPHYThIM 000CHOBAHHBIM OTBET

Kakyto posib UrparoT aHa/IMTHKA JaHHBIX M MalIMHHOe 00ydeHue B LU(POBU3aLIMN
MIPOMBILLIJIEHHOCTH?

Ne 4 TIpouwnTaiiTe TEKCT U YCTaHOBUTE COOTBETCTBHE
ComnocTaBbTe TIpeMMYyIIecTBa LU(PPOBU3aLMU MTPOMBIIIJIEHHOCTH C UX OMKCaHUeM:

1. Ynyumenue
A- ToBbiienre 3¢ ¢eKTHBHOCTH 1 COKpallleHHe BpeMeH!

oriepar[MoHHOMN
Ha TIPOU3BO/ICTBO
3¢ dheKTUBHOCTH
2. Bosnblie gaHHBIX
IS aHa/n3a U b- YayullleHre TeXHOIOTMUECKHX TPOL[ECCOB U CHWKEHUE
TIPUHSATHS n3ziep>KeKk
pelieHui

3. OnTumuzauus o
B- Pacimpenne BO3MOKHOCTEN [i/1s1 aHAJTMTUKU U
MPOU3BOJCTBEHHBIX

CTpaTeruyeckoro yrnpaeaeHus
MpOLIeCCOB

Ne 5 [lpounTaiiTe TEKCT U yCTaHOBUTE I10C/IeA0BaTe/IbHOCTh

ITocemoBaTeIbHOCTE [IEMCTBUM TIPY IUAarHOCTHKE aHOMAa/IbHOM BUOpaI[uKM Hacoca ¢
WCII0/Tb30BaHUEM ITU(HPOBOTO JBOHHUKA.

YcnoBue:

Ha HedrenepepabarbiBaroliiemM 3aBofie HACOC BHICOKOTO JIaB/IeHHUs IEMOHCTPUPYET
HexapakTepHble BUOpaLuu. MiMerotcs:

* [Tudposoii aBoiiHMK Hacoca (Ansys Mechanical + Twin Builder);
* [laHHble C BUOPOZIATUMKOB 3a TOC/IejHYe 3 MecsLa;

* BO3MO)KHOCTE TTOAK/TIOUEHUS AOTIO/THUTENbHBIX JaTUHMKOB.
3ajaua:

YcraHoBuTe MMpaBUJ/IBHYIO 110C/1€40BaTe€/IbHOCTb ,Z[eI\;ICTBI/II\/‘I OJIs1 BbIABJIEHUSA TTPUYUMHBI
HEHMCIIPpaBHOCTH:

1. TIpoBecTH YacTOTHBIM aHa/ M3 BUOPALIMOHHBIX CUTHAJIOB
2. CpaBHUTH TeKylIe AaHHbIE C T0Ka3aHUSIMU Li(ppoBOro JBOMHHUKA

3. [TobaBUTh IaTUMKU YIJIOBLIX Ko/ieOaHUi Baia
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Ne 6

Ne 7

Ne 8

Ne 9

4. TToctpoutsb 3D-KapTy pacrpezeieHus1 HanpsyKeHUH B KPUTUYECKUX CeUeHUsIX
5. imutrpoBark paboTy Hacoca TMPH MOBLILIEHHBIX 000pOTax B IU(PPOBOM ABOMHUKE

6. BBINMOMHUTD KOPPeJSILMOHHBIN aHa/IN3 MeXK/ly TeMITepaTypoy MOAIIMITHAKOB ¥ BUOpaLyei

I[TpouwnTaiiTe TEKCT, BbIOEpPUTE MPaBHU/IbHBINA OTBET U 3aIMIIUTEe apryMeHTH,
000CHOBBIBArOIIME BEIOOD OTBETA

Kakoe 13 3THUX yTBEpXK/[€HHI JTyUllle BCErO OMUCHIBAET POJIb MaTeEMaTUUeCKOTO
MO/leTUpOBaHus (Harpumep, B Ansys) B LW(poBU3aL[iY TIPOMBIIIITIEHHOCTH?

BapuaHThI OTBETOB:
A) OHo 3ameHsieT Gu3nuecKre UCITBITaHuS, [efas UX HeHY>KHBIMHU.

B) OHo 103BoJIsSieT COKPAaTUTh KOJIMUECTBO JOPOTOCTOSILIMX HAaTypPHBIX SKCTIEPUMEHTOB 3a
CuéT 1pe/iBapUTeIbHOIO TECTUPOBaHUs B BUPTYaabHOU cpejie.

C) OHO HY>KHO TOJTBKO [I/IsI aKa/[eMUUeCKUX MCC/IeJOBaHHM, HO He [/ peabHOro
MPOW3BO/ICTBA.

D) OHo ucronb3yeTcss UCKITFOUUTETBHO /IS aBTOMATU3alii OTYETHOCTH.
[IpouuTaiiTe TEKCT ¥ YCTaHOBUTE COOTBETCTBHE

YcTaHOBUTE COOTBETCTBHE MEXK/Y TAallaMH CO37IaHUs [IU(PPOBOTO JBOUHUKA TPOMBIIIIEHHOTO
000py/I0BaHYST ¥ UHCTPYMEHTaMH/MeTOZ[aMU, KOTOPBIE /It 3TOTO UCTIONb3YIOTCS:

JTanbl Co3aHuUsA

nudpoBoro NHcTpyMeHTBI/MeTOoAbI
JBOHHHKA

1. COop JaHHBIX C

(hu3uueckoro A) MKD3 (Ansys Mechanical)

o0BbeKTa

2. ITocTpoenue

Marematndeckoid  B) Hdatumku [oT (Temmneparypa, BuOparist)

Mo/iesT

3. Banupanus
C) CpaBHeHHe C 3KCITepUMeHTa/IbHBIMU JJaHHBIMU

MOJieNv

4.TTporHo3upoBaHue

D) IpegukTuBHasa aHanvuTHKa (Machine Learning)
OTKa3oB

[TpouwnTaiiTe TEKCT, BoIOEPHTE MTPABU/IbHBINA OTBET M 3alMIIINTE apryMEHTHI,
000CHOBBIBaIOIIE BLIOOP OTBETA

YTo sIB/ISIETCS K/MIOUeBOW XapaKTepUCTUKON NoHsTHS "LIndpoBoii ABOMHUK" B KOHTEKCTe
1M pOBU3aL[U NTPOMBIIIIEHHOCTH?

BapuaHThI OTBETOB:
A) D10 TouHast 3D-Bu3yanu3alus GpurUeCcKoro 00beKTa UM MpoLjecca.
B) Oto 6a3a aHHBIX, CoZeprKalliasi BCe HICTOPHUUeCKHe JaHHbIe 00 IKCIUTyaTaliui 00beKTa.

C) 3T0 MaremaTuueckasi MoZie/b, JMHAMAYeCKH CBsI3aHHas! C GU3UdeCKUM 00BEKTOM HITH
TMPOL[ECCOM Uepe3 JaTuMK/ M CUCTeMbI cOOpa JAHHBIX, OTPA)KaroLI[ast ero TeKyIlee COCTOSTHIe
Y TI03BOJISAIOLLAsl IPOTHO3HMPOBATh NOBeJeHNe.

D) D10 nporpaMmmHoe obecriedeHye [1/is1 aBTOMaTH3UPOBaHHOro rpoektrupoBanust (CATIP),
HCII0/Tb3yeMOoe Ha 3Tarie pa3paboTKU MpoJyKTa.

[TpouunTaiiTe TEKCT, BbIOEpUTE MPAaBU/ILHBIN OTBET U 3alUILINTE apryMeHTHI,
060CHOBBIBaroLMEe BEIOOP OTBETA

Kakoii 13 miepeurc/ieHHbIX 3TaroB SBISeTCS KITFOYeBbIM /IS CO3/aHus [u(poBOro ABOWHUKA C
HCTIO/Th30BaHHEM MaTeMaTU4ueCKOT0 MO/Ie/IMPOBaHus (HarpuMep, B Ansys)?
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BapuaHTEbI OTBETOB:
A) Pa3zpaboTka Kpacupoii 3D-aHUMal|H [J1s1 TIPe3eHTal[UM 3aKa3uuKy.

B) Bepuduxkarys 1 Bamugauusi Mofes (CpaBHeHHe eé pe3y/bTaToB C peaybHbIMA
5KCTepUMeHTalbHbIMU JAaHHBIMH).

C) 3akyrmKa camMoro Zopororo rporpaMMHOro obecrieueHust.

D) OGyueHue COTpyAHUKOB paboTe ¢ rpaduuecKrM HHTEPGhEHCOM.

Ne 10 ITpouunTaiiTe TeKCT, BbIOEpHTE MPaBU/IbHBIE OTBETHI M 3AITUILINTE apryMeHTH,

000CHOBBIBarOIL1e BHIOOP OTBETOB

Kakve 13 nepeurciieHHbIX TeXHOJIOTH SIB/ISFOTCS KJIFOUeBBIMHU /1S peau3aliiyl KOHLeTL|N
"Llndposoii aoitHuk" (Digital Twin) B mpombIi/IeHHOCTH?

BapuaHTbI OTBeTOB:

A) 3D-neuats (aAUTUBHBIE TEXHOJIOTUN).

B) Maremarnueckoe MoZeupoBaHye (Hanpumep, MK3 B Ansys).

C) Cucremsl IoT (MHTepHeTa Beliieil) ¢ AaTYMKaMH peajbHOTO BpeMeHH.

D) PyuHble 3amMepbl TapaMeTpoB 000PyA0BaHMs pa3 B MeCsL.

Ne 11 TIpouuTaiiTe TEKCT, BBIOEPUTE MPABUIbHBIE OTBETHI M 3aTMIIINTE aPTYMEHTHI,

000CHOBRBIBAIOIIIVE BEIOOD OTBETOB

Kakue npeumyiiecTBa Aaét ucrosb3oBaHre MKO (Hanprmep, B Ansys) rpu
MPOEKTUPOBAHUY IPOMBIIIJIEHHOTO 060py0BaHMsA?

BapuaHThI OTBETOB:

A) CHwkeHMe 3aTpaT Ha (U3nUeCKye UCITbITaHuS.

B) Bo3MO)XHOCTb ONNTHMU3UPOBATh T€OMETPUIO JieTasIu [J0 U3TOTOBEeHNUs POTOTHIIA.
C) INonHoe uckmroueHre He0OXOAUMOCTY B MH)KeHepax-KOHCTPYKTOpax.

D) IIporHo3vupoBaHre yCTaTOCTHBIX pa3pyIIeHHH 1 3araca MpOYHOCTH.

Ne 12 TIpounTaiiTe TeKCT, BbIOepUTe MPaBUIbHBIE OTBETHI M 3alUILINTE aPTYMEHTHI,

000CHOBBIBaIOIIIVE BEIOOD OTBETOB
Kakue 13 cieyronmx 3TanoB o0si3aTesbHbI [/l KOppeKTHO# paboTel Mogem MKD B Ansys?

BapuaHTbI OTBeTOB:

A) T'eHepaliisi CeTKM KOHEUHBIX /1eMEHTOB.

B) Busyanusanus pe3ynbTatoB B 4K-paspelieHun.

C) Banugauys Moie/ii Ha 9KCIlepUMeHTa/IbHbIX [JaHHbIX.

D) Wcnonb3oBaHue TO/IBKO JIMHEHHBIX YPaBHEHUA.

OIIK-4 - CnocobeH noHUMamb NPUHYUNbI pabombi CO8peMeHHbIX UH(POPMAYUOHHBIX
MmexHo/102uUll U UCNO0/1b308aMb UX 0/151 pelleHUsl 3a0a4 npogheccCUOHA/IbHOU desimebHOCTU

Ne 1

Ne 2

Ne 3

ITpounTaliTe TEKCT U 3aMUIIMTE Pa3BEPHYTHIM 000CHOBAHHBIN OTBET
Uro takoe "MHpyctpus 4.0" 1 Kakue TeXHOJIOIMU B Hee BKJIFOUYAKOTCS?
[TpouunTaiiTe TEKCT U 3aIUIINTE Pa3BePHYTHIN 000CHOBAHHBINA OTBET

Kakuie mpuHIUITEI KOepOe30racHOCTH 0COOEHHO BayKHBI TIPU IIU(PPOBU3ALINU
TIPOMBIIJIEHHBIX OTpac/en?

[TpouuTaiiTe TEKCT U YCTaHOBUTE COOTBETCTBUE
YcraHoBUTE COOTBETCTBUE MEXK/Y TePMHUHAMH [IUPPOBU3ALINU U UX OTPeZie/IeHUsIMU:
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Tepmus Onpeje/enue

1.
[peaukrriBHOe A) [lMHaMHuecKasi BUPTyasibHasi KOmMsl 00beKTa, 0OHOB/sIeMast
o0cny)krBaHWe B peajbHOM BpEMEeHH

(PdM)

;;B(I;I;I/IH(BIE)(OBOH B) Cuctema, npe/icKasblBaroijasi 0TKa3bl 000py0BaHUs Ha
(Digital Twin) OCHOBeE JJaHHBIX U MOZeJiel

3. Metop,

KOHEUHBIX C) YucneHHbI MeTOZ, AJ1s1 peLleHus 3a/jau MeXaHUKU
3JIEMEHTOB IedopMupyemMoro Tesa

(MKD3)

4. Nupyctpusi D) KoHijeniyis nHTe/IEKTYaIbHOTO TTPOM3BOJCTBA C

4.0 rcnoss3oBanueM 10T, Al 1 udpoBbIX JBOWHUKOB

Ne 4 TIpouwnTaiiTe TEKCT U yCTAaHOBUTE COOTBETCTBHUE
YCTaHOBHTE COOTBETCTBUE MEXK/y 3TaraMy paboThl C MOJIETbIO B ANSYS U UX OMUCAHUEM:

JTan padoThl
OnucaHue Tana

B Ansys
1. TToctpoenue A) Pa36bueHue Mofiesii Ha KOHEUHBIE 3/IeMEHTHI (TeTpas/iphl,
reoMeTpuu reKcasfphbl)
2.Tenepausi  B) IlpoBepKa afleKBaTHOCTH MOZe/TH Ha SKCITIePUMeEHTa/TbHbIX
CeTKU JlaHHBIX
3. 3ajaHue
rPaHAYHBIX C) Cosganue 3D-mopenu aetanu B DesignModeler/SpaceClaim
yCI0BUM

4. Bamupauus D) IpunoxkeHue cus, 3aKperyieHUH U TeMIlepaTypHbIX
pe3yabTaToB  BO3AeNCTBUM

Ne 5 TIpouuTaiiTe TEKCT, BHIOEPUTE MPABU/ILHBIN OTBET U 3aMUIIIMTE apryMeHTHI,
060CHOBBIBarOIIME BEIOOp OTBETA

Yo 03HaUyaeT TePMUH "TIpeAMKTUBHAS aHA/IUTHUKA" B KOHTEKCTe [U(PpOBU3aLUA
TPOMBILLLIEHHOCTH?

BapuaHThI OTBETOB:
A) Dto cucrema wTpadoB 3a HeNPaBU/IBHbIE TPOTHO3BI.

B) D10 aHanM3 JaHHBIX ¥ MOJIe/TUPOBaHMe /IJIs TIpeJiCKa3aHusl BO3MOYKHBIX OTKA30B
000pyZIOBaHUS /10 UX BOZHUKHOBEHUSI.

C) D10 OTUET O BBINOJHEHUH T1/IaHa MTPOM3BO/ICTBA 3a MPOLLIbINA KBapTasl.

D) 310 BU3yanu3alyisi JaHHBIX B peajlbHOM BpeMeHH 0e3 IIPOrHO31MpOBaHusl.

Ne 6 TIIpounTaiiTe TEKCT, BbIOEPHTE MPABU/IbHBIE OTBETHI M 3AMTUILIUTE apryMEHTHI,
000CHOBBIBaOII[1e BLIOOP OTBETOB

Kakue 13 3THX yTBepX/jeHWi BepHbI AJis1 peJUKTHBHOTO 00cmyxuBanus (Predictive
Maintenance) Ha OCHOBe JJaHHBIX U MOZe/TUPOBAHUSA?

BapuaHThI OTBETOB:

A) TpebyeT TO/BKO pETPOCIEKTHBHOTO aHa/TH3a JJAHHBIX.

B) Ucnone3yet pgatuvku [oT 1 MaTeMaThyecKue MoJie/v /i/1s IPOTHO3a M3HOCA.
C) IMo3BonsIeT COKPATUTh He3arJIaHUPOBaHHbBIE TIPOCTON 000PY/I0BaHUS.

D) 3ameHsieT Bce ny1aHOBbIE PEMOHTBI.
Ne 7 TlpourTaiiTe TEKCT ¥ YCTaHOBUTE I10C/IeA0BaTe/IbHOCTh

23



Ne 8

Ne 9

[TocnenoBaTenbsHOCTD pellleHys 3ajaud Tervionepeaud B Ansys. YCTaHOBUTE TTPABUJIbHBIN
MOPSIZIOK JeliCTBUI TIPH MOZe/TMPOBaHMH TeIUIoNepe/iauy B 3/IEKTPOHHOM yCTPOMCTBe C
MOMOLLBI0 ANSys:

1. 3apanue ko3 duiieHTa TETIONPOBOJHOCTH MaTepPHUaIoB

2. Busyanusaijusi TemriepaTypHbIX Mo/ei

3. I[TocTpoenue 3D-reoMeTpun KOpITyca U KOMIIOHEHTOB

4. HazHaueHMe TpaHUYHBIX YCJIOBUM (TEIJIOBOM MOTOK, KOHBEKLIYS)

5. leHepanusi ceTku

6. 3aryck pacuéra v poBepka CXO4UMOCTH
IIpounTaiiTe TEKCT U YCTaHOBUTE [10C/I€[,0BaTe/IbHOCTh

IMocnenoBatenbHOCTD pa3paboTKy TMOPHUAHON MOZeN! [ijisl IPOrHO3a 0CTaTOYHOro pecypca
TYpOHHBI.

Ycnosue:

Iyist ra30TypOMHHOMN yCTaHOBKU HeOOXOMMO CO3/1aTh MOJIeNb, COUeTarolIIyIo:
» ®du3nyeckue MIPUHIUIBI pa00THI (YpaBHEHUS TEPMOJUHAMUKMN)

* JlaHHbIE C JATUMKOB 3a 5 JIeT 3KCIUTyaTalyn

* Pe3ynbrathl MK3D-aHanmm3a TepMyUyeCKUX HarpshkKeHU

3ajaua:

YcTaHOBUTE MPABUBHBIN TIOPSAZIOK STATIOB CO3/IaHKsI TUOPUIHON MOJIeITH:

1. KayimbpoBka hr3nueckoit Mo/ieid Ha UCTOPUUECKUX JIAHHBIX

2. ObyueHue HelipoCceTH Mpe/CKa3biBaTh e opMariiu JIONaToK

3. VlHTerpaiysi ypaBHeHUM TelsIo00MeHa B BBIUUCTUTETBHBIN alrOPUTM

4. Baymaius Ha JaHHBIX C aHAJIOTUYHBIX TYPOUH

5. Co3zanue 11upoBOro JBOWHUKA C 00PATHOM CBSA3LIO B pealbHOM BPeMEeHU

6. OrTIMH3alyis TUTIepIriapaMeTPOB MAllIMHHOTO 00yUYeHust

[TpouunTaiiTe TeKCT, BbIOepUTE NMPABU/ILHBIN OTBET U 3alTUILINTE apryMeHTHI,
000CHOBBIBaroLMEe BEIOOP OTBETA

Kakoii Tun MofenvipoBadust B ANSyS Yallje BCero MCI0JIb3yeTcs /i7isi IPOrHO3UPOBaHUS
yCTaJ0CTH MeTa/UTnYeCKUX KOHCTPYKLIAN?

BapuaHTbI OTBeTOB:

A) CFD (Computational Fluid Dynamics) — mMogenvpoBaHue ruipoJuHaMUKH.
B) FEA (Finite Element Analysis) — MeTos KOHEUHBIX 37IeMEHTOB.

C) EMA (Electromagnetic Analysis) — 371eKTpOMarHATHBIN aHaH3.

D) RBD (Rigid Body Dynamics) — arHaMuKa TBEPZIOTO TeJia.

Ne 10 IIpouunTaiiTe TEKCT, BbIOEPHTE MTPABU/ILHbBIN OTBET U 3aIIMIIIUTE apryMEeHTHI,

000CHOBBIBarOIIME BEIOOD OTBETA

Kakoii craHgapT ie>KuT B 0cHOBe KoHuemnuuu "MHayctpus 4.0", TeCHO CBSI3aHHOM C
urdpoBu3alyeit MpOMBIIIIEHHOCTH?

BapI/IaHT]:I OTBETOB:

24



A)T'OCT P 34.201-2021.
B) ISO 9001.
C) IEC 62264 (crangapt nnrerpauyu ERP u MES-cucrem).

D) IEEE 802.11 (Wi-Fi).

Ne 11 TIpounTaiiTe TeKCT, BbIOepUTe MpaBUIbHBIE OTBETHI U 3alUIINTE apTYMEHTHI,
000CHOBBIBaIOIIIVE BEIOOD OTBETOB

Kakue 13 rnepeurcjieHHbIX [IPOLIeCCOB MOXKHO MOZe/IMpPOBaTh B Ansys?
BapuaHTbI OTBeTOB:

A) TersiooOMeH B paivaTope 3/IeKTPOHHOTO yCTPOMCTBA.

B) [TnHamuika >kusikocty B Tpyborporoge (CFD).

C) OxoHomuyeckasi 3¢¢heKTHBHOCTh IPOM3BO/ICTBA.

D) PacnipefeneHuve HanpsikeHUi B CBAPHOM LIIBe.

Ne 12 TIpouuTaiiTe TEKCT, BBIOEPUTE MPABUILHBIE OTBETHI M 3aTUIIINTE aPTYMEHTHI,
000CHOBRBIBAIOIIIYE BEIOOD OTBETOB

Kakue 13 ciieiyIolux TeXHOMIOT UM OTHOCATCS K UHCTPyMeHTaM 111 poBU3aliuu
TPOMBILLIJIEHHOCTHU?

BapuaHThI OTBETOB:

A) Cucremsr PLM (Product Lifecycle Management).
B) MKD3-mopenupoBanue (Ansys, Abaqus).

C) BriokueiiH 11 (GUHAHCOBBIX TPaH3aKIUM.

D) Ludpossie aBotinuku (Digital Twins).
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