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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)

24.03.03 ban/McTUKaA U TH/AP0a’poAHAMMKA

roz Habopa rpymmsr: 2025

IIporpamMmmMmy cocTaBuiI:

Kadenpa O7 MHbopMariioHHbIe CUCTEMBI U TTPOTPaMMHast MH)KeHepHst
l'openoB AHfipeil AneKkcaHApOBUY, CTapIINM MperojaBareb

[Tporpamma paccMOTpeHa
Ha 3ace/jlaHUM Kadeapbl-pa3paboTurKa
paboueii nporpamMmbl O7 ¢ opMaliuoHHBIE CUCTEMBI H IPOrPaMMHasi HH)KeHepUsl

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

[Tporpamma paccMOTpeHa
Ha 3aceJJaHUM BBITyCKatolleit Kadeapsl

A9 IVTASBMOTA30JUHAMMUWKA N TEIVTIOTEXHUKA

3aBepytoimii kKadeapoii Terepuna U.B., K.T.H., fo1].




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,

aGCTpaFI/IpOBaTLCH OT CTaHAapTHBIX MO,ELEJIEI?I, rnepecrpanMBarb C/IOXUBILIKECA CII0COOBI pelieHns 3a4dad4,
BbIJBUT'ATh a/IbTEDHATUBHBLIE BADMAHTLI ,ELEI‘/IICTBI/II‘/JI C [1eJIbrO BpraGOTKI/I HOBBIX OIITUMAaJ/IBHBIX a/ITOPUTMOB

OTIK-2 — CrnocobeH TOHMMATh TPUHIUIBLI pabOThl COBPEMEHHBIX WH(POPMAIMOHHBIX TEXHOIOTUH U
HCII0/Ib30BaTh MX Ji/Is PelleHus 3azau podeCcCHOHaIBHOM AesaTelbHOCTH
OIIK-4 — CnocobeH OCYyIIeCTBASTh TPOGECCHOHANBHYI0 [eSITelbHOCTh C YYeTOM 3KOHOMHMUECKHUX,

9KOJIOTUYECKUX, COUAJ/IbHBIX U APYTUX OFpaHI/IHEHI/Iﬁ Ha BCeX 3TallaX >XKM3HeHHOI'0 LIMK/Ia

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 HarpaBieHuro 24.03.03 baaiucmuka u 2uopoaspoouHaMuKa.

CopepxaHue [UCLMIUIMHBL SIBASIETCA JIOTMYeCKUM Ipogo/pkeHueM gucuuiuiviH: BBEJEHUWE B
NH®OPMAIIMOHHBIE TEXHOJ/IOI'Y, NMH®OPMAIIMOHHBIE TEXHOJ/IOI'NU n
ITPOI'PAMMMWPOBAHUE.

Cojep>kxaHWe  JUCIUIIMHBI ~ SIBJISeTCS OCHOBOM st ocBoeHuss guciuriiid: CHUCTEMBbBI
NCKYCCTBEHHOI'O UTHTE/VIEKTA.

[penBapuTebHBIE KOMITETEHI[H, COPMHUPOBaHHBIE Y 00yUarOIerocs /10 Hauasia u3yueHus TUCLATUTAHBL:

e OIIK-2 — CrniocobeH MOHUMATh TIPUHLIUIILI pab0TEI COBPeMeHHBIX MHPOPMALIMOHHBIX TEXHOJIOTUN U
WCTO/b30BaTh UX JJIs pellleHus 3a/iad rpodeCcCUOHaNbHON fesiTeTbHOCTH

¢ OIIK-8 — CniocobeH pa3pabarbiBaTh aIrOPUTMbI X KOMIIbIOTEPHbBIE ITPOrPaMMbl, IPUTO/HbIE /IS
MPaKTU4YeCKOro NPUMeHeHHUs

¢ [TK-93 — Cniocob6eH reHepUpOBaTh HOBbIE W/IEH [I/IA PEIlIeHNs 3a/iau [TU(POBON SKOHOMUKH,
abCcTparvpoBaThCsi OT CTaHJAPTHBIX MOZeNel, TiepeCcTpanBaTh CI0KUBIINECS CIIOCOOBI pelieHus 3a/1ay,
BBI/IBUTaTh a/IbTepPHATUBHbBIE BADUAHTHI A€HCTBHUH C 11e/Ibl0 BEIPAOOTKM HOBBIX ONMTUMAJIbHBIX
a/ropuTMOB

e [T1K-94 — Crioco6eH K yripaB/ieHHI0 HH(OpMaLeil 1 JaHHBIMH, TOMCKY UCTOUHUKOB MHGOPMALU U
JIAHHBIX, BOCIIPUSITUIO, aHa/IU3y, 3allOMUHAHHIO U Ilepejjade HH(POPMAaLIMK C UCII0/b30BaHKeM LU(PPOBbIX
CpeJiCTB, a TAaK)Ke C TIOMOIIBI0 aTOPUTMOB ITPY paboTe ¢ MoTyyeHHBIMH U3 Pa3/INYHBIX HCTOYHHKOB
JAHHBIMHU C 111610 3¢ QeKTUBHOTO MCII0/IH30BaHUs TI0/TyuYeHHOW HH(OPMaLUK AJIs pelleHus 3aa4



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 35 10 6 4 25 30 30 30
riatdopmbl. Tunmsauust LudpoBeix rwiardopm. 1.5. Konuemnius pabpuk
Gygyuero. 1.6. Apxurekrypa ¢habpuk Oyayuero. 1.7. KoMrbroTepHbIi
WHXUHUPUHT. BO3MOXXHOCTH 11M()POBOTO MPOEKTHPOBAHHS.
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 40 15 7 8 25 25 25 25
Y HAHOMaTepHaJIbl, CyMepCIiaBbl /151 aJUTUBHBIX TEXHOJIOTHi 2.6
Ludposast Tpancdopmanus 2.7 VIHTepHeT-Belljeit 1 TeXHOIOTMH PaboThI C
GOTBIIMK AAaHHBIMU.
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 33 9 4 5 24 45 45 45
BUPTYa/IbHOU (habprku. [IocTpoeHHe TOTMCTUYEKCKUX Lienel st
BUpTYa/IbHOM (habprku 3.6 KubepbeszonacHocts 3.7 BiusiHue UT Ha
9KO/IOrHi0, 06pa3oBaHue, COLMa/IbHbIE PUCKH.
Bcero 3a 3 cemecTp 108 34 17 17 74 100 100 100
Bcero no gucuuniuHe 108 34 17 17 74 100 100 100
3.2. AyAUTOPHBIN NPAaKTUKYM
Oo0neMm,
Ne Homep n HanMeHOBaHHe
Tema MNPAKTHYECKOI'0 3dHATUA ayA.
n/n pa3jea JUCHMILIUHBI
gacoB
HpOMbILH]'IEHHLIe PEBOJIIOLMH, UX BIIMAHKWE Ha SKOHOMUKY
1 Pazpen 1. IIpombliiyieHHbIe  |CTpaH U MPOMBILIJIEHHOCTH B LiejioM. PaccmoTpeHue 4
PEeBOJIFOLMHA B IIPOM3BOACTBE. |TIPUMEHEHKA COBPEMEHHBIX UTB TIPOMBIIIJIEHHOCTH U
Ou3Hece.
Pasgen 2. Ilugposble
T aflc o 1]v_1[a ql)/ll; s Bonee rnybokoe o3nakomeHue ¢ ocHoBHbIMU UT (LJudpossie
2 CEB EMEIE)HOE ABOﬁHHKH, aiJUTHUBHbIE TEXHOJIOTHH, HHTepHET—BEU_[eﬁ u 8
p TeXHOJIOTUN pa60T1)1 ¢ OOJILIITUMHU I,E[aHH])IMI/I).
VH(OpMaIMOHHOM 001IieCTBe.
3 Pa3zzen 3. lndbopmaiioHHble |PaccMOTpeHHe OCHOBHBIX acrekToB (habpuk Oyayiero, ux 5
WHHOBAIlUX U T€XHOJIOI'UH. 6830HaCHOCTI/I, KaK BKOHOFHHECKOﬁ, TdK U I/IH(l)OpMaL[I/IOHHOI‘/JI
Bcero 3a 3 cemectp 17
3.3. CamocrosiTennbHas pabdora crygenta (CPC)
Ne |Homep u HauMeHOBaHMe pas3jesia Oomem,
Cojep)kaHue yueOHOro 3ajaHus
n/n AUCIHUMII/IUHBI JacoB
MByquI/Ie npeayCMOTPEHHBIX HpOFpaMMOﬁ
1 WaKTHYeCKUX eIMHUL] 110 peKOMeH yeMoin 10
Pasgen 1. ITpomebliieHHbIE A AMAII TIO P Ay
JiuTeparype, MOAroTOBKa K TeCTUPOBaHUIO Nel
PEBOJIFOLIMK B ITPOW3BOACTBE.
) HOAFOTOBKa K BBITIO/THEHUIO U 3allJUTE MPAKTUUECKOI'O 15
3afianus 1
I/IBYHEHI/IE npeayCMOTPeHHBIX HpOFpaMMOﬁ
3 |Pa3gen 2. Lludpossie IUAKTAYeCKUX eIMHUL] TI0 peKOMeH/IyeMOr 15
TpaHCCl)OpMaL]I/II/I B COBpEMEHHOM JINTepaTtype, NoAroToBKa K TeCTUPOBAHWIO Ne2
4 MH(OPMALMOHHOM 0011jecTBe. IToAroroBKa K BBIIIOJIHEHUIO M 3all{UTe ITPaKTA4eCKOro 10
3afiaHus 2
5 |Pa3men 3. IHGOpMarMoOHHBIE W3yueHue npe1yCMOTPeHHBIX IPOrpaMMOM 12
7 30973




WHHOBAIIMX U T€XHOJIOT'UH.

[IUJIaKTUYeCKUX eJUHUL] TT0 PeKOMeH/yeMOn
JiuTeparype, NOArOTOBKa K TeCTUPOBaHUIO Ne3

HOAFOTOBK& K BBITIO/THEHHWIO U 3alljTe MMPAaKTUUeCKOI'o

6 12
3aZiaHus 3
Bcero 3a 3 cemectp 74
4. ®OPMbI KOHTPOJII OCBOEHUSA TNCLUIIVINHBI
CEMECTP HEJEJ/IN CEMECTPA
1/2(3 4 5/ 6 |7(8 9 10 | 11|12 13| 14| 15 16 | 17
3 Hoxn ap Hokn | P Ped | AP | 3au.

YcnoBHbIe 0003HAUEHUS:

P — nuarHocTuueckasi paboTa;
Hokn — noknang;

Ped — pedepar;

3ay. — 3aYeT.

TeKymuii KOHTPOJ/Ib YCIIEBAeMOCTH CTYIE€HTOB TIPOBOAMTCS B IUCKPETHbIE BpeMeHHble MHTepPBaJIbI B
cnenyrommx ¢popmax:

JMarHoCTUYecKas pabora;
JOKJaz;
pedepar.

IIpome)xyTouHas arTecTanusi IIPOBOAUTCS B hopMax:

3a4yeT.
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5. YYEBHO-METOJIMYECKOE 1 TH®OPMAIIMOHHOE OBECIIEUEHUE
TCIUATUIVHBI

5.1. OcHOBHas iMTeparypa no JUCLUILIMHE:

. . Cucrembl uckyccrBeHHoro uHresiekta. CI16.6I'TY "BOEHMEX" um. [1. ®@. YctuHoBa, 2015, 371. pec.

. . Cuctemsl uckyccrsenHoro unresiekra. CI16.BT'TY "BOEHMEX" um. [I. ®. YcruHoBa, 2015, 50 3k3.

. A. A. )KnaHoB. . ABTOHOMHBII UCKYCCTBEHHBIN UHTe/IEeKT. M.: Jlaboparopus 3Hanui, 2020, 3/1. pec.

. A. B. Yekmapés. . YrpaBnenue UT-nipoektamu u nporjeccamu. Mocksa: FOpatit, 2020, 351. pec.

. A. 1. Benoyc, B. A. Conoayxa. . OcHOBbI Knbepbe3onacHoCTH. CTaHapThl, KOHLEMLIUN, METOZbBI U
cpencTBa obecrieuenusi. M.: TexHocdepa, 2021, 25 3Kk3.

. A. . Benoyc, B. A. Conoayxa. . OcHoBbI Knubepbe3onacHocTd. CTaH/[apThl, KOHIIEMI[UA, METO/bI U
cpexncTBa obecrieuenusi. MockBa: TexHocdepa, 2021, 371. pec.

. A. /1. TopyHOB. . AfJUTUBHbBIe TeXHOIOTUU U MaTepuassl. KasansBI'TY "BOEHMEX" nm. 1. @.
YcrtuHoBa, 2019, 1. pec.

. E. 1. FOpeBuu. . OcHoBbl pobotorexuuku. CI16.: BXB-ITetepOypr, 2007, 41 k3.
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9. M. ®. MensieB. . Lludposast 3xoHOMIKa Ha mipearpustud. M.: M3a-Bo MI'TY um. H. 3. Baymana, 2020,
/1. pec.
10. M. ®@. MesnsieB. . LludpoBast 3xoHOMYKa Ha nipegnpusatui. M.: U3g-so MI'TY um. H. 3. Baymana, 2020,
15 3x3.
11. I1. T1. Cepebpenurikuii. . AngutuBHble TexHojoruu. CI16.BT'TY "BOEHMEX" um. [I. ®. YcTUHOBA,
2018, a51. pec.

5.2. [lorionHUTebHAs IUTepaTypa Mo JUCLUIIIUHE:
He TpeOyeTcsi.

5.3. [lepuognueckue U3gaHusi:
He TpeOyroTCSI.

5.4. TlepeueHb pecypcoB HH(OPMAI[HOHHO-TEIEKOMMYHHKAITMOHHOW ceTH "VIHTepHeT", HeoOXOAUMBIX /ISt
OCBOEHMSI TUCLIUTITUHBI, 3/IeKTPOHHbIe OMOMMOTeUHbIe CUCTEMBI:

1. https://e.lanbook.com/ — 3BC Jlans;;
2. http://library.voenmeh.ru/ — P“P»P°PIPSP°CII; — dyHaameHTanbHasi bubnuoreka BI'TY
«BOEHMEX» nm. 1.®. YcTrHOBa.

CoBpeMeHHbIe TPoQecCcHOHaNbHBIE 0a3bl JAHHBIX:

1. https://rusneb.ru — HatmonaneHast yiekTpoHHast oubmoreka (HOB);

2. https://cyberleninka.ru/ - HayuHast sekTpoHHast 6ubnuoreka «KubepieHuHKa»;
http://www.rfbr.ru/rffi/ru/library - ITonHoTekcToBast 3/1eKTpoHHas 6ubmoTeka Poccuiickoro dhoHaa
(dbyHIaMeHTaIbHBIX UCC/Ie/JOBaHUM.

VadopmalioHHbIe CTIpaBOYHBIE CHCTEMBI:
1. Texakcriept — VTHMOPMalMOHHBIN TIOPTaI TEXHUYECKOTO peryupoBaHusi: HopMel, ipaBuia, CTaHAApThI
PD;
2. http://library.voenmeh.ru/jirbis2/index.php?option=com_irbis&view=irbis&Itemid=457 - b1 TOCTog
cobcrBenHoi reHepauyu BI'TY "BOEHMEX" um. [I. ®. YcTHHOBa;
3. http://www.consultant.ru/- KoncynsrauTIIntoc- nHbOpMalioHHbBIN TTOpTasl ITPaBoBOi WHGMOpMAaI[UH.
5.5. TIporpamMMHOe obecrieueHue:;
He TpebyeTcsi.

5.6. ndopmaliioHHbIe TeXHOIOTUH:

B3aumogeiicTBre ¢ obyuaroumucs nocpegcrsom SMOC Moodle BI'TY «k BOEHMEX» um. [.®. YctuHOBa.



6. MATEPUAJ/IBHO-TEXHUYECKOE OBECIIEYEHUWE JUCITUII/INHBI

6.1. JleKijnoHHbIE 3aHATHSA:

CreLa/IM3UpOBaHHbIe TpeOOBaHus 110 000PYZAOBaHMIO OTCYTCTBYIOT; ayAUTOPHUS C TIOCAZOUHBIMU
MeCTaMHU I10 KOJIMYeCTBY CTYZIeHTOB; [OCKa.

6.2. IIpakTHyeckue 3aHATHA:
1. Ayautopusi ¢ YMC/IOM MOCaZIOUHBIX MeCT He MeHbIIIe KOJTMUeCTBa 00yUaromuxcsl.

6.3. IIpouee:

1. pabouee MeCTO Tperno/aBare/isi, OCHAILIEHHOe KOMITBIOTEPOM C JOCTYIoM B VIHTepHeT;
2. paboure MecTa CTy/IeHTOB, OCHAIL[eHHbIe KOMITbIOTEpaMH C JOCTYTIOM B VIHTepHeT, rpeiHa3HaueHHbIe
[71s1 pabOThI B 3/IEKTPOHHOI 00pa30BaTe/IbHOM Cpefie.
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ITpunoxenue 1
K paboueli mporpaMme JUCIATTHHBI
OV®POBU3ALIUA BBICOKOTEXHO/IOTUYHBIX OTPAC/IEM ITPOMBIIIITTIEHHOCTHU

AnHoTanusa paboueii nporpaMMsl

HduciunuivHa ON®POBU3AILIA BBICOKOTEXHOJIOTTYHBIX OTPACJIEA
IMPOMBINIVIEHHOCTM! siB/sieTcsl AUCLUMIVIMHON 00s13aTe/IbHON YacTH 0/10Ka 1 rporpamMmel MOATOTOBKH
1o HarpaesieHuio 24.03.03 Baaaucmuka u 2udpoaspoouHamukd. JUCIUTIIMHA peanu3yeTcs Ha dakynsrete O
EcrectBenHoHayunblii BI'TY "BOEHMEX" um. [1.®. YcruHosa kadepoit O7 MHpopMaIioHHbIe CUCTEMBI U
MpOorpaMMHasi UH)KEHepUsL.

JucrunivHa HatjesieHa Ha hopMHpOBaHHe KoMhemeHYuli:
ITK-93 CriocobeH reHepyupOBaTh HOBbIE Hier ZJIsl PellieHust 3a/au L POBOM SKOHOMUKH, aOCTparupoBaThbCst OT
CTaHZAPTHBIX MOJIe/IeH, TIepecTparuBaTh CJIOKHUBILIHECS CITOCOObI PelleHus 33/iad, BbI/[BUTaTh aJbTepPHATUBHbIE
BapUaHThI IEUCTBUH C 1]eJ/IbI0 BEIPAOOTKU HOBBIX ONITUMAJIbHBIX a/ITOPUTMOB;
OIIK-2 CnocobeH TIOHUMAaTh TPUHLUIBEI Pab0Thl COBPEMEHHBLIX WH(MOPMAIMOHHBIX TEXHOJOTHH U
WCII0/1b30BaTh UX ZJIs pellieHus 3ajau npodeCcCHOHa/IbHOM /1eaTeTbHOCTH;
OITK-4 CriocobeH OCyIIeCTBASATh MPOGEeCCUOHANBbHYIO [IeATeIbHOCTb C  yUeTOM 3KOHOMMYECKUX,
9KOJIOTMY€eCKUX, COLIMA/IbHBIX U IPYTUX OrPaHUYEeHH Ha BCeX 3Tarax >KM3HEeHHOrO LMKJIa.

Cojiep>kaHre AUCLMITIMHBI OXBaTbIBAeT KPYT BOIPOCOB, CBA3AHHBIX C MH()OPMALMOHHBIMHM TEXHOIOTUSIMU U UX
BHe/IpeHreM B LIM(POBOE MPOCTPAHCTBO.

[MporpamMmMoii AUCLUTIIMHBI TIPeyCMOTPEHBI C/lefiyIoliie BUABI KOHTPOJIS:

TeKyluii KOHTPOJIb YCIIEBAEMOCTH CTY/[eHTOB TIPOBO/JTUTCSA B JUCKPETHBIE BpEMEHHbBIE UHTEPBAJIBI B
ciefyroumx popmax:
e UArHOCTUYeCKas pabora;
* JloKnan;
e pedepar.

HpOME)KYTO‘lHaH dTTecTalusa rMpoBOogUTCA B d)opMax:
® 344eT.

OO6m1as TPyZI0EMKOCTh OCBOEHUSI JUCLMIUIMHBI cocTaBiaseT 3 3.e., 108 u. TIporpaMMol JUCIUMJIMHEL
TIpeAyCMOTPeHbI JieK[MOHHbIe 3aHsATust (17 4.), mpakTtudeckve 3aHsTusi (17 4.), camoctosTesnsHast pabora
cTypeHTa (74 a).
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IIpuioxenue 2

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

TEXHOJ/IOI'U 1 ®OPMbI OBYUYEHUSA

PekoMeH/Jaliy 110 0CBOEHHIO JUCHUILTHHBI /I CTyAeHTa

TpynoeMKOCTb OCBOEHMS JUCLMITIMHEI cocTaBgeT 108 4., u3 HUX 34 4. ayJUTOPHBIX 3aHATUM, U 74 4.,
OTBe/IeHHbIX Ha CaMOCTOSITe/IbHYI0 paboTy CTyZeHTa.

PekoMeH/IalIMM  TI0  pacrpe/ie/ieHHI0  yueOHOrO BpeMeHHW M0 BH/]AM CAMOCTOSITE/TBHOM paboThl |
pasjeniam JVCIUI/IMHLI TIPUBE/IeHbI B TabTHIIE.

KoHTponb 0CBOeHUMs! AWUCLMIUVIMHBI TIPOM3BOAWUTCS B COOTBeTCTBUM C IlonokeHHMeM O TeKylleM,
py6eKHOM KOHTpOJIe yCI1eBaeMOCTH U TIPOMEKYTOUHOM aTTecTariiy 00yJarouxcs.

®opMBbl KOHTPOJISI M KPUTEPUH OLIeHUBAHUS TPYBe/ieHbl B TPUIoKeHHH 3 K Paboueii mporpamme.

HaumeHoBaH#e paboThI Pexomenjiyemas 1uTeparypa prn?{?éKOCTb’
Pa3pen 1. ITpombiiieHHbIE PEBOIIOLUH B POU3BO/JCTBE.
A. B. Uekmapés. . Yrpasnenvue U T-nipoektamMmu u
3yuerne TpEAy CMOTPEHHBIX ripotieccamu: Mocksa: FOpaiit, 2020 (2)
MPOTPaMMOM ARAAKTUEECKHX EAMHAL 11O M. ®. Menses. . Lludposast 3xoHOMMKa Ha 10
PEKOMEH/yEMOM JIMTEPATYDE, MOArOTOBKA npeanpustun: M.: U3n-so MI'TY um. H. 3.
K TeCcTUpoBaHUIO Nel Baymaia, 2020 (1)
M. ®. Menses. . lludporas 3k0HOMUKa Ha
IMToaroToBKa K BBITIOTHEHUIO U 3aLUTE npeanpusTan: M.: U31-80 MI'TY um. H. 3. 15
MIPaKTHUeCKoro 3afanus 1 Baymana, 2020 (1)
Wroro mno pasgeny 1 25
Pazpen 2. IfudpoBsbie TpaHchopMaluu B COBpeMeHHOM HH(OPMALHOHHOM 00IIIeCTBe.
A. . TopyHOB. . AJTUTUBHBIE TEXHOJIOTHUU U
marepuanbl: KazausbI'TY "BOEHMEX" um. /1.
" ®. YcruHoBa, 2019 (3)
SYHCHHE TPEAY CMOTPEHHBIX . CHCTeMbl ICKYCCTBEHHOTO UHTEJI/IeKTa:
TPOrpaMMOM [WAAKTHHECKIX EMHULTIO | c116 prTY "BOEHMEX" um. [l ®. YcTiHOBa, 15
peKoMeH/lyeMol JIuTepaType, MoJrOTOBKa 2015 (2)
K TeCTHPOBAHMIO Ne2 A. A.XpaHOB. . ABTOHOMHBIN MCKYCCTBEHHBIN
uHTenekT: M.: Jlaboparopus 3Hanui, 2020 (1, 3)
. CHcTemMbl ICKYCCTBEHHOTO UHTEJI/IEKTa:
CII6.BI'TY "BOEHMEX" um. [I. ®. YCTHHOBa,
2015 (2)
IMToaroToBKa K BBITIOTHEHUIO U 3aLUTE 1. T1. CepeBpeHHIKiL. . AJHTHBHbIE 10
MPAKTHYECKOrO 33/aHUA 2 texHosoruu: CIT6.BI'TY "BOEHMEX" um. 1.
®. YcruHoBa, 2018 (2)
Wroro no pasgeny 2 25
Pa3pen 3. UndopmannoHHbIe HHHOBALIMU U TEXHOJIOTHH.
E. 1. FOpesuu. . OcHoBbl pobotorexuuku: CII0.:
W3yueHue npeflyCMOTpEeHHBIX BXB-IletepGypr, 2007 (1)
MIpOrpaMMoi JulaKTUUeCKUX eUHUL] IO A. W. benoyc, B. A. Conogyxa. . OCHOBBI
pPEKOMeH/yeMoii Teparype, noarotopka | KrbepGesomacHoctd. CTaH/apThl, KOHLIEMLH, 12
K TecTHpoBaHuio Ne3 MeTOZbl ¥ CpeficTBa obecrieueHus:: M.
Texnocdepa, 2021 (2)
A. . Benoyc, B. A. Conogyxa. . OCHOBbI
TTOArOTOBKA K BBITIOMHEHHIO U 3alIjiTe Krbep6e3onacHocTy. CTaHAapThl, KOHLETILIHH,
R —— MeTo/bl U cpe/icTBa obecreueHus: MockBa: 12
TexHocdepa, 2021 (2)
Wrtoro no pasgeny 3 24
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IIpunoxenue 3
K paboueli mporpaMme JUCIATTHHBI
OU®POBU3ALIVISA BBICOKOTEXHO/IOTTYHBIX OTPAC/IEV ITPOMBIIIVIEHHOCTHA

®OH/J] OODEHOYHBIX CPECTB

®oH/[| O1[eHOYHBIX CPe/CTB, MO3BOJISIOIIHE OL[eHUThL Pe3y/IbTaThl 06yUeHH s 10 JaHHOM AUCIUIT/IMHE, BKIFOYAIOT
B ce0s:

e UarHocTUYecKas paborta

* [OKNaz;
* pedepar;
e 3dyeT.

Kputepuu oneHuBaHus

Juarnocruyeckas pabora
[uarHocTtrueckast pabora mpoBogutcs B popme Tecta B SMOC Moodle:

e IIpU NIPaBWJILHOM OTBeTe MeHee yeM Ha 60% BOIPOCOB - He aTTeCTallys;
¢ TIpU MpaBUILHOM OTBeTe Ha 60% BOTIPOCOB U OoJiee - aTTecTarysl.

Joxnan

JoKmna sl 110 pa3enaM JUCITUTUIMHBI PeI0CTaB/ISIOTCA B TUCbMeHHOU (hopme (TieuaTHoi ). OCHOBHAas
3a71aua paboThI HaJ| IOKJIA/IOM — YIyb/ieHHOe U3yUyeHue orpeZie/ieHHOH MPOoOIeMbI AUCIUTIIMHBI, TOTyYeHHe
OoJtee MOTHOM MH(POPMALIUU TI0 KAaKOMY-/TH00 ee paszieny.
Kak/ip1ii 00yuaroLuiicst JO/DKeH ciesiaTh He MeHee /IBYX /I0K/IaJioB B cemecTpe. OObeM /10K/1azja — He MeHee 8
ctp. Obs13aTe/TbHO UCIIO/Ib30BaHKUE He MeHee 5 0TeueCTBEHHBIX W/ MHOCTPAHHBIX UCTOUHHUKOB,
ory6/IMKOBaHHBIX B ocsiefiHre 10 siet. OOsi3aTesibHO MCTOb30BaHKe 3IeKTPOHHBIX PeCypCOB.
[Mpotieaypa 3alUThI AO0K/IaZia IPOXOAUT B (hOPMe YCTHOTO BBICTYTIIEHHS C TIOCAYIOIIAM IPYTOBBIM
o0Cy>XZieHueM M OTBETaMH Ha BOTIPOCHI.
Tempb! fok/1a0B pasMelteHsl B YMK IucCHUANIIMHEL
Kputepuu otieHUBaHUS
B xope 3awuThl foknaz orjeHuBaeTcs 1o 10-TubanibpHOM 1IKale Ha OCHOBaHUM C/IeIyHOLIUX KPUTEPUeB
* COOTBETCTBUE COJIep>KaHUsI 3asiBIEHHOW TeMe, OTCYyTCTBUE B TEKCTe OTCTYIIIEHUM OT TeMbl - 2 Garuia (TiosiHoe
cootBeTcTBUE), 1 Oann (MMetoTCst Hegouethl), 0 6a/10B (rpyOble OTCTYIUIEHHS OT TEMbI);
* IOCTAaHOBKA MPO0/IeMbl, KOPPEKTHOE HU3/IO’KEHHE TIPe/l/laraeMbIX pellieHnH, UX TeopeTudeckoe 000CHOBaHUE U
o0bsicHeHHe - 3 6asia (KOpPeKTHO), 2 6ana (MMeroTCs OT/ie/IbHbIe HeloueThl), 1 6asut (OTAe/bHbIe HeJIOUeThI,
HeJJ0CTaTOYHO 000CHOBaHHbIe pemieHus ), 0 6asioB (akTHuecKue OIMOKH, OTCYTCTBHE 000CHOBAHMS);
* JIOTUYHOCTH U TIOC/Ie[J0BaTeIbHOCTE B U3/I0KeHWHW Matepuana - 1 6asut (JIoruuHo, mocsiefioBaTebHo), 0
0anioB (JIOTWKa MK TI0C/Ie/J0BaTeIbHOCTL HapyIleHb);
* CIIOCOOHOCTH K aHaIM3y U 0000111eHHI0 HHGOPMALIMOHHOTO MaTepuasia, CTeleHb MOHOTHI 0030pa COCTOSIHYS
Borpoca - 1 6as (Borpoc oCBsIleH MOMHOCTEI0), 0 6anioB (0CBeleHre BOMPOCa He TIOHO, OTCYTCTBYIOT
HeobxoarMble 0000IIeHNS ¥ 3aK/IF0UeHH);
* 000CHOBAaHHOCTh BBIBOJIOB - 1 6a/1 (BBIBO/IbI 060CHOBAHBI KOPPEKTHO), 0 6asiyioB (BHIBOABI 060CHOBAHBI
HeJI0CTaTOYHO);
* MPABWILHOCTB 0(hopMIIeHHs (COOTBETCTBUE CTAHJAPTY, CTPYKTYPHasl yIOPsAJ0UeHHOCTb, CCHUIKH, IJUTAThI,
Tab/mmIIbI, cobmoaeHre 00bema, NPUQTOB, UHTEPBAJIOB U T.A.) - 2 6aa (TI0/IHOe COOTBETCTBUE TPeOOBAHUSIM),
1 6ann (umerotcs HefoueThl B opopmiiernn), 0 (oopMiieHHe He COOTBETCTBYET TPeOOBAHHSIM).
OrieHka «3auTeHo» - 6-10 6a/10B
OrleHKa «He 3auTeHO» - 0-5 6anIoB
B cnyuae, eci cymma 6anioB MeHee 5, ZOK/IaZ TIOAJEXUT A0paboTKe ¥ TIOBTOPHOM 3alijuTe.

Pedepar

IMoaroroBka u 3amura pedepara
Pedepar BBITIONMHSAETCS Ha MTPAKTUUECKUX 3aHATHUSIX M B YaChl CAMOCTOSITe/TbHOM paboOThl MarvCTPaHTa.
O06mnem pedepata — He MeHee 10 cTp. Ob6s3aTe/ILHO UCTIONBb30BaHUE HE MeHee 5 0TeueCTBEeHHBIX W/UTH
WHOCTPaHHbBIX NCTOUHHUKOB, OITyO/IMKOBaHHBIX B mocsiefHue 10 siet. OOsi3aTeslbHO UCIOTb30BaHKEe
3/IEKTPOHHBIX PECYPCOB.
[porenypa 3auuThl pedepara MpoxoAuT B (opMe BLICTYTUIEHHS C YCTHOMN Mpe3eHTariell pe3y/bTaToB C
MOC/IeIYIOIIUM TPYIIIOBLIM 00CY>KZI€HHEM U OTBETOB Ha BOTPOCHI Mpero/iaBaresis.; TpeboBaHus,
nipe/bsIB/IsieMble K 00yYaroLMMCs B X0/ie 3all{UThI: TIOJTHOTA U3/I0)KeHHsI OCHOBHBIX BOTIPOCOB pedepara,
cobnrofieHre persiaMeHTa, NCTI0/Ib30BaHHe KOMITbIOTEPHBIX TIPe3eHTaLfii, KOPPeKTHOCTb Be/leHUsI AUCKYCCHU.
KpuTepuu orieHUBaHUS
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B xopie 3amuthl pedepar otieHuBaeTcs 1o 10-TrbanbHOM 1IIKaie Ha 0CHOBAaHWH CJIEIYIOITUX KPUTEPHER

* COOTBETCTBUE CO/IEP>KaHUs 3asiBIEHHOM TeMe, OTCYTCTBUE B TEKCTe OTCTYIIIEHUM OT TeMbI - 2 6asia (rosiHoe
cootBeTcTBUe), 1 6ann (MMetoTcst HegoueTsl), 0 6anioB (rpyObie OTCTYI/IEHNUS OT TEMBI);

* TIOCTaHOBKa MP00/IeMbl, KODPEKTHOE U3/I0KEHHE Mpe/|jlaraeMbIX PellleHHH, UX TeopeTHUYeckoe 000CHOBaHKE U
o0bsicHeHMe - 3 Oasuia (KOpPEKTHO), 2 6asiia (MMeIOTCS OT/ie/IbHbIe HeloueThl), 1 6a/ (OTAenbHbIE HEOUETHI,
HEeI0CTaTOYHO 000CHOBAHHbIE peliieHust), 0 6aioB (dhakThUueckye OIMOKH, OTCYTCTBHE 000CHOBaHMS);

* JIOTUYHOCTH | TIOC/Ie/I0BATeIbHOCTh B U3/I0KEHWHW MaTepurana - 1 6as (JIoruuHo, Moc/ieoBaTeibHo), 0
6as1710B (JIOTMKA WITH TT0C/Ie/[0BAaTe/TbHOCThL HApYIIIeHb);

* CIIOCOOHOCTD K aHa/MM3y ¥ 000011eHHI0 MHG)OPMALIMOHHOTO MaTepuaa, CTeleHb MOTHOThI 0030pa COCTOSTHUS
Borpoca - 1 6asi (Bormpoc OCBslleH MOHOCTHIO), 0 6aioB (0CBelleHKe BOMPOCa He TIO/THO, OTCYTCTBYIOT
HeoOxoZrMbIe 0000IIeHUs 1 3aK/TIOUeHHs);

* 000CHOBAHHOCTD BBIBOJOB - 1 6a/11 (BbIBOBI 000CHOBaHBI KOPPEKTHO), 0 6asiioB (BBIBObI 000CHOBAHbI
HeJI0CTaTOYHO);

* IPaBUJILHOCTH O(OpPMIIEHUS (COOTBETCTBHE CTAH/IAPTY, CTPYKTypHas YIOPSIOYEHHOCTh, CCHUTKH, ITUTATHI,
TabsuLibl, coOoAeHre 00bema, IPUGTOB, UHTEPBAJIOB U T.A.) - 2 Oasuia (TI0/THOe COOTBETCTBHE TPeOOBAHUSIM),
1 6ann (MmetoTcst HefoueTsl B ofopmieHnn), 0 (odopMiieHre He COOTBETCTBYET TPeOOBaHUSIM).

O1leHKa «3auTeHo» - 6-10 6asioB

OrieHKa «He 3auTeHo» - 0-5 6asIoB

B ciyuae, ecnu cymma 6aioB MeHee 5, pedepat mofiiexkut 10paboTKe ¥ TOBTOPHOM 3alliuTe.

3auert

3aueT 0(hOpMIIAETCS CTYAEeHTaM, IJTAHOMEPHO U YCITEIITHO OCBOMBILINM CO/IePKaHWe yueOHOM
TUCLIUTUTUHBI TTPY YCJIOBUH TIOJTHOTO BBITTOJTHEHUS BCEX KOHTPOJILHBIX PabOT /10 KOHIIA SK3aMeHal[UOHHOM
Ceccuu.
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Pa3pen 2. Ifudposbie
o | 3 |Tpanchopmanum s 40 | 15| 7 | 8 | 25 | 25 | 25 | 25 | Joknan
COBpPEMEeHHOM
nHGOpMaLIOHHOM 001IIeCTBe.
Pazpen 3. Undopmanmonnbie Hoxkag,
2 3 33 9 4 5 24 | 45 | 45 | 45
HHHOBAI[UH U T€XHOJIOTHH. Pedepar
Bcero 3a 3 cemecTp 108 | 34 | 17 17 74 | 100 | 100 | 100
Bcero no AucHUIInHe 108 | 34 | 17 17 74 | 100 | 100 | 100

15

30973




OneHouHble MaTepuaJbl o guciunaude IIMOPOBU3AIINA BBICOKOTEXHO/IOI'MYHBIX
OTPACJIEV TIPOMBIIIJIEHHOCTHU

ITK-93 - CnocobeH 2eHepupogams HOGble Udeu 0151 pewieHuUs 3a0a4 Yyugpoeoii IKOHOMUKU,
abcmpazupoeambcsi oM cCMaHOApmMHbIX Mooesiell, nepecmpauedins C/0XcuewILecsi cnocodbl peuleHUs!

3(16(1"1, 8bl0gU2amb a/ibmepHamueéHble eapudaHimbl deticmeuti ¢ yes/iblo 6blp(160m1(u HOBbIX ONMUMA/IbHbIX
asrzopummos

Ne 1 TIpouwTaiiTe TEKCT U 3alUILUTE Pa3BePHYThI 000CHOBAHHBIN OTBET
[TpouuTaiiTe TEKCT U 3alUILIKTe Pa3BEPHYTHIM 000CHOBAHHBIN OTBET.

OnTHMHK3aLIMsT KOMIIO3UTHOMN 0a/Ku MOCTa C Zie()eKTOM.

B Hecyieii 6amke MocTa (yI/IeriacTHK + aJFOMHHUN) 0OHApY>KeHbI PaCCIOeHMS.
TpebyeTcs:

- OLIeHUTb OCTAaTOUHBIN pecypc 0e3 JeMoHTaXa

- TIpeiIoKUTh MeTOf, YCUTEHUST

- MluTerpupoBats peliieHue B hpoOBOH [BOWHUK WHPPACTPYKTYPhI

OnuIiLuTe MOC/Ie0BaTeILHOCTD JEHUCTBUI C 060CHOBaHKEM MeTo0B MKDO.
Ne 2 TIpouwuTaiiTe TEKCT U 3aIUILIUTE PAa3BePHYThI 000CHOBAHHBIN OTBET
ITpouunTaiiTe TEKCT U 3alUIINUTE Pa3BEPHYThIA 000CHOBAHHBIN OTBET.

AJlanTUBHBIA HEHPOUMILIAHTAT AJIs1 CJIOXKHON aHaTOMUX MO3ra.
TpebyeTcsi CIPOEKTUPOBATh UMIIAHTAT, KOTOPBIH:

- ABTOMaTHUeCKH MTOBTOPSIET U3THMOBI KOPbI MO3ra (pazuyc 2-5 MM)

- [lopgiep>kviBaeT KOHTAKT TPU MyJ/bCaliX COCYIOB

- UckmouaeT noBpexxeHre TKaHu (gaBnedne < 0.01 MIIa)
3aziaHue:

1. OnummTe KOHCTPYKLIMIO MaTepuaa C yrpaB/isieMoH >KECTKOCTBIO.
2. ObocHyiiTe 6e3omnacHOCTL uepe3 MK3-ananus.

3. Ilpeasioxxute asroput™ paboThl LIMGPOBOTO ABOWHUKA B peasibHOU OTlepaliyu.
Ne 3 IIpouMTaiiTe TEKCT U yCTAaHOBUTE COOTBETCTBHE
IIpounTaiiTe TEKCT U YCTAHOBUTE COOTBETCTBHE.

YcraHoBuTe COOTBeTCTBHE Mexly TUamMu MK3-aHanr3a v ux puMeHeHreM B LIU(POBLIX JBOMHUKAX:

Tun ananusa ITpumenenue
1. Tepmoymipyruit A) IIporHo3 fedopmartiyii UATIOB B TIPOLieCcopax Mpy HarpeBe
2.
IapmoHuueckuii

3.
Tononornueckas C) CHKeHre MacChbl KOCMUYeCKOro dlfiriapata 0e3 MoTepu NMpOYHOCTH
OIITUMM3alluA

B) Pacuét Bubpanuii orop JISII npu BeTPOBOM Harpys3ke

4. YcranoctHeii D) OtieHKa cpoka cy»KObI ionatkul TypouHbl TOL]
E) Pengepunr 3D-aHuMaluu /s ipe3eHTaluii

Ne 4 TIpouMTaiiTe TEKCT U YCTAaHOBUTE COOTBETCTBHE
IIpouuTaiiTe TEKCT U YCTAHOBUTE COOTBETCTBHE.
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YcTaHOBUTE COOTBETCTBUE MEX/Y 3a/lauell B MUKPO3JIEKTPOHUKe U MeTozoM MKD:

3agaua Metog MKD3
1. IIporpes
KPeMHHEBOU A) CraiiioHapHbIM TeTIJIOBOM aHa/IN3
TIO/IJIOKKH

2. lepopmarius

ripu naiike BGA- B) TepmoMexaHuueCKuii aHam3
KOpITyCOB

3. OM-

coBmectumoctb  C) DnekrpomarHuTHbii aHanu3 (HFSS)
I1aT

4.
BubpauyionHass D) MopanbHbIi aHamm3
HaJE>XHOCTh

5. TpeluHbI B
kepamuyeckux  E) ®pakranbHOe MoOfenMpoBaHue pa3pylleHus
KopIycax

F) PacuéT cebeCcToMMOCTH MPOU3BO/ICTBA

Ne 5 TIlpouuTaiiTe TEKCT ¥ YyCTaHOBUTE N10OC/Ie0BaTeIbHOCTh
IIpounTaiiTe TEKCT M YCTaHOBUTE MOC/IE/I0BATENIBHOCTD.

IMocnenoBareibHOCTE pa3paboTKy OMOCOBMECTHMOTrO UMIIAHTATa.

YcTaHOBUTe TIPABU/IbHBIN MOPSIAOK TAlOB CO3Z,aHUsI TUTAHOBOTO TTO3BOHOYHOI'O UMIJIAaHTaTa C
ucroJib3oBaHueM MKDO:

1. Knuunueckue ucrbITaHus Ha aHToMe

2. Tonnonoruueckass ONTUMHU3aLUsl TeOMeTpUr

3. MK3-aHamm3 61oMexaHuueCKOro B3aUMOZIEUCTBHUS C KOCTHOM TKaHBbIO
4. Banupauws mozenu Ha AaHHbIx KT naijpeHToB

5. KoppekTupoBKa 110 pe3y/ibTaraM yCTaJ0CTHBIX UCTIBITaHUN

6. Ceprudukarus no ISO 13485
Ne 6 TlIpounTaiiTe TEKCT ¥ yCTaHOBUTE MOC/IeA0BaTeTbHOCTh
IIpouuTaiiTe TEKCT M yCTAHOBUTE MOC/IE/I0BATENBHOCTD.

IMocnenoBaTeIbHOCTh BOCCTAHOB/IEHHS PAOOTOCIIOCOOHOCTH TTyOOKOBOAHOTO poOoTa mocie
TIaCTUUeCKOH JedopMariyu.

Po6ot-0ypusbinuk (rnybuHa 3000 M) rmosiyuuns1 BMATUHY Ha Hecyliel pame.
OrpaHuyenust:

- HeBO3MOXXHOCTB MTO/TBEMa Ha TIOBEPXHOCTH;

- JJaTuvku PUKCUPYIOT OCcTaTouHble Aedopmariviu 12 MM;

- Puck xpynkoro paspyienust npu 4°C.

3azgaua:

OrpesienUTe TOPSOK AeUCTBUM A1 OHIaMH-BOCCTAaHOB/IEHHUS PACUETHOM IIPOUHOCTH:
1. JlokanbHBIM HarpeB 30HBI Aedopmariuu 10 80°C

2. BHeapenue agantrBHOM ceTkKU MKD B 1upoBoii ABOMHUK
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Ne 7

Ne 8

Ne 9

3. Koppek1jusi rpaHAYHBIX YCJIOBUH I10 JAHHBIM T€H30/1aTUYMKOB

4. imuTtalys BbITIPaB/IeHUsI BMSATHHBI METOJOM AMHAMHUUeCKOM pelakcariuu

5. Bepuduxkaiiyist Mofiesii 10 U3MEHEHHI0 YacTOT COOCTBEHHBIX KOIeOaHUH

6. TTpunoxxeHre BUPTyabHOTO ycumus 110% oT pabouero yepe3 U(ppOBOM ABOHHUK

HpquTaﬁTe TeKCT, B]:I6epI/ITe HpaBHJ'[beIﬁ OTBET U 3allMIINTe apryMeHTHI, O6OCHOBLIBaI~OLL[I/Ie BBIGOP
oTBeTa

I[TpouuTaiiTe TeKCT, BbIOEpUTE TIPABUIBHBIN OTBET U 3alTULLINTE apryMeHThbl, 000CHOBBIBAIOIIIVE BEIOOD
OTBeTa.

[Touemy MKD He3amMeHUM IpU MPOEKTUPOBAHWN MeJULIMHCKUX UMIIJIAHTAaTOB?

A) ITo3BonsieT aBTOMarM3rpoBarh 3D-neuatsb

B) ,[[aéT BO3MOXXHOCTb MO Ee/TNPOBATh OGroMexaHUueCKOoe BBaHMOAEﬁCTBHe HUMII/IaHTAdTa C TKAHAMUA

YeJjlIoBeKa

C) Cokpaijaet Bpemsi peructpauuu usgenus B FDA

D) YmpotiaeT cocTap/ieHre TeXHUUeCKON JOKyMeHTaIuu

[TpouuTaiiTe TeKCT, BbIOEpUTE TIPABUILHBIN OTBET U 3alTULLINTE apryMeHThbl, 000CHOBBIBAIOIIVE BEIOOD
oTBeTa

[TpouwnTaiiTe TEKCT, BEIOEPHUTE MPABU/BHBINA OTBET U 3alMIIINTE apryMeHThbI, 000 CHOBBIBAOII[HEe BEIOOD
oTBeTa.

Kako#i atant MK3-ananmu3a siBisiercst Hanbosiee KpUTHUHBIM /1711 TOYHOCTH pacyéTa MpOYHOCTH
aBHUAaLIMOHHOIO y3/1a?

A) Bribop LiBeTa Bu3yanv3alyy pe3ynbTaToB
B) KauecTBo reHepaijuu CeTKu KOHEUHBIX 3/IeMEHTOB
C) CKOpOCTb pellleHHsI CUCTeMbI YpaBHEHHI

D) Oxkcnopt otuéta B PDF

[TpouwnTaiiTe TEKCT, BEIOEPHUTE MPABU/BbHBINA OTBET U 3alMIIINTE apryMEeHThbI, 000 CHOBBIBAOII[HE BLIOOD
oTBeTa

HquHTaﬁTe TeKCT, B])I6epI/ITe HpaBH]’[BHBIﬁ OTBET U 3allMIINTe apryMeHTHI, O6OCHOBI:IBaI-OIJ_[I/Ie BbI60p
OTBeTa.

Kakyto poss urpaet MKO B koHLIeNIUM «YMHasi habpuka» (Smart Factory)?
A) 3amena PLC-koHTpo/11€pOB

B) BuptyanbHasi Banugauusi o0opyoBaHus A0 (prU3ndeckoro BHeIpeHUs

C) l'eneparjusi GMHAHCOBBIX OTUETOB

D) YnpaBneHue TOTUCTUKON ChIPbS

Ne 10 TTpouuTaiiTe TeKCT, BEIOepUTE MPAaBUIbHBIE OTBETHI M 3alUIINTE apPTyMEeHThI, 000CHOBBIBAIOILME BEIOOD

OTBETOB

HquHTaﬁTe TeKCT, BbI6epI/ITe MpaBUJ/IbHBIE OTBETHI U 3alTUIINUTE apPTYMEHTHI, OGOCHOBLIB&IOLL[I/IE BLI60p
OTBeTAd.

Kakuie akTOpbI KDUTHUHBI /15 MOZIe/TMPOBAHMS KOMITO3UTHBIX MaTepraioB B MK3D?
A) LiBeT BU3ya/M3alviu CJI0€B
B) YueT aHM30TpONUM MexaHNYeCKUX CBOWCTB

C) OpueHTalusi C/I0eB B 3/IeMeHTe
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D) CkopocThk reHepalyd 0TYETOB

Ne 11 TIpouuTaiiTe TEeKCT, BEIOEpUTE MPAaBUIbHBIE OTBETHI M 3alUIINTE apPTyMEHThI, 000 CHOBBIBAIOIL[MEe BEIOOD
OTBETOB

HquHTaﬁTe TeKCT, BbIﬁepI/ITe NMpaBUJ/IbHBIE OTBETHI U 3alTUIIINUTE apPTYMEHTHI, OGOCHOBLIB&IOLL[I/IE BLI60p
OTBeTAd.

151 Kakux 3a/1ay B aTOMHOM 3HepreTuke npuMeHsitor MK3O?
A) Pacuét cebecTouMOCTH 371€KTPOIHEPTUN

B) AnHanu3 TepMOyIIpyrux HamnpsbKeHUH B KOpPITyCe peakTtopa
C) MogenvpoBaHue TOCIe/ICTBUM celicMUUeCKHX BO3/eCTBUN

D) Onrumu3auust rpadmka paboThI epcoHaa

Ne 12 TIpounTaiiTe TeKCT, BbIOEpHTE MTPaBHI/IbHBIE OTBETHI M 3alTMIIINTe apryMeHTbI, 000 CHOBBIBAOIIHe BEIOOD
OTBETOB

ITpounTaiiTe TEKCT, BEIOEPHUTE MPABUIbHBIE OTBETHI U 3aIHIINTE apTyMEHThI, 000 CHOBBIBAIOII[He BEIOOD
oTBeTa.

Kaxkue texHosioruu uHTErpupyrorcs ¢ MK3 zi71st fudpoBOro BOMHUKA TUAPOTYPOUHBI?
A) Hatumku IoT (Bubpauus, nedopmarivist)

B) ML-anropuTMmsl /iJ1s IPOTHO3a U3HOCA

C) Brnokueiin fy1g yuéTta sHepruu

D) VR-ouku 15 oneparopa
OIIK-2 - CnocoGeH noHUMamb NPUHYUNbI paGombl CO8peMeHHbIX UH(OPMAYUOHHDbIX MeXHo102Ull U
ucnosb308amsb ux 0/1s1 pewleHus 3a0ay NpogheccuoHabHOU dessmeabHOCMU

Ne 1 TIpouwuTaiiTe TEKCT U 3aIUILIUTE Pa3BePHYThIA 000CHOBAHHBINA OTBET

Kakuvie ocHOBHBIE TPUHLIMIIBI JIe)KaT B OCHOBe LiM()pOBH3aL{M TPOMBIIIEHHOCTH?
Ne 2 TIpouwuTaiiTe TEKCT U 3aITUILIUTE Pa3BePHYThIA 000CHOBAHHBINA OTBET

Kakyto posib UrparoT aHalMTHKA JaHHBIX U MallMHHOe 00yueHre B LG POBU3ALUH TTPOMBILIEHHOCTH?
Ne 3 IIpouMTaiiTe TEKCT U yCTAaHOBUTE COOTBETCTBHE

ConocraBbTe IIperMylecTBa LU POBU3aL[MU MTPOMBIIIIEHHOCTH C UX OMKCaHUeM:

1. Ynyuienue
omeparvoHHON
3¢ deKTUBHOCTH

A- TToBbitenre 3 eKTUBHOCTH U COKpalljeHHe BpeMeHH Ha
TIPOM3BO/ICTBO

2. bosibliie faHHBIX
IS aHa/I3a U
TIPUHSATHS
pelleHui

b- y.I'IyI—ILHEHI/Ie TEXHOJ/IOTUUYECKUX TIPOLIeCCOB U CHMXKEHHNE U3 EPrKEK

3. OnTumusanus
MTPOM3BOJCTBEHHBIX
TMPOL[eCCOB

B- PacivipeHnie BO3MOXXHOCTe# /11 aHa/IMTUKK 1 CTPATeruueCcKoro
yTpaB/IeHus

Ne 4 TlpouuTaiiTe TEKCT ¥ YCTaHOBHUTE COOTBETCTBUE
IIpouuTaiiTe TEKCT M YCTAaHOBUTE COOTBETCTBHE.

YcTaHoBUTE COOTBETCTBHE MEXKIY 3TarlaMu CO3JaHust IU(PPOBOro JBOMHUKA MPOMBIIILIEHHOTO
000pyZI0BaHMSI U MHCTPYMEHTAaMH/MEeTO/IaMH, KOTOPBIE [IJisl 3TOTO UCTIOb3YIOTCS:

JTamnbl Co3jaHUsI

nudpoBoro NHcTpyMeHTbI/MeTOoABI
JIBOMHUKA
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Ne 5

Ne 7

JTanbl Co3aHMsI

nudposBoro HNHCcTpyMeHTBI/MeTo/bI
JIBOHHHKA

1. COop AaHHBIX C

(bu3rueckoro A) MKD (Ansys Mechanical)

obObekTa

2. ITocTpoeHue
Marematnueckoii  B) Idaruuku IoT (Temmnieparypa, Bubparusi)
Mogenu

3. Banupanus

C) CpaBHeHHe C 3KCIIePUMeHTa/IbHBIMU JJaHHBIMU
MoJenu

4.I1lporHosvpoBaHue

D) IlpeguktiBHasg aHanuTHKa (Machine Learning)
OTKa3oB

[IpounTaiiTe TEKCT M YCTAHOBUTE MOC/IE/I0BATEIbHOCTD
YropsimouunTe sTanbl BHeipeHuUs! LU(POBLIX TEXHO/IOTHI B IPOMBILIIEHHOCTH T10 MOPSIZIKY:

A) AHanu3 jaHHBIX Y BbIsIBJIeHUe TIOTeHLIMaa AJis aBToMaTU3aliu
B) IToaroToBKa repcoHana ¥ 00yueHre HOBbIM TeXHOIOTHSM
B) Bribop ¥ BHe/IpeHHEe COOTBETCTBYHOIIUX IIM(POBLIX pelleHr

I') MacirrabupoBaHye ¥ ONITUMA3ALMS PeaTi30BaHHBIX U3MeHeHUH
[TpounTaiiTe TEKCT U YCTAHOBUTE M1OC/I€0BaTebHOCTh
IpouuTaiiTe TEKCT ¥ YCTAHOBUTE TOC/IE/I0BATENbHOCTD.

[MocnieoBaTe/TbHOCTD JEHCTBUM NIPU AMAarHOCTHKe aHOMaJIbHOM BUOpALMK Hacoca C UCIO/Ib30BaHUeM
LM(poBOro ABOMHUKA.

YcnoBue:

Ha HedrenepepabarbiBarolIieM 3aBO/ie HACOC BBICOKOTO /IAaB/IEHUs] IEMOHCTPUPYET HexapaKTepHbIe
Bubpaiuu. VimeroTcs:

* [ludposoii 1BoitHUK Hacoca (Ansys Mechanical + Twin Builder);

+ ITaHHbBIe C BUOPOJIATUMKOB 3a MOC/IeTHUE 3 MeCsIIIa;

* BO3MO)KHOCTb MTOJK/TIOUEHHS JOTIOTHUTETLHBIX JATUAKOB.

3azaua:

YcTaHOBUTE MPaBUIBHYIO MOC/EJ0BATENLHOCTh JIEMCTBUM /IJ1S1 BBISIBJIEHUS] IPUUMHBI HEUCTIPABHOCTH:
1. TIpoBecTH YaCTOTHBIM aHa/ M3 BUOPALIMOHHBIX CUTHAJIOB

2. CpaBHHTH TeKYIL[{e JaHHbIe C MI0Ka3aHUsAMHU IU(POBOTO JBOMHUKA

3. JobaBUTh JaTUMKH YIIOBBIX KOJleOaHMI Basia

4. TToctpouth 3D-KapTy pacripe/ie/ieHys HarpsDKeHUH B KPUTUYECKUX CEUeHHUSIX

5. ImutrpoBath paboTy Hacoca MpH MOBBIIIEHHBIX 000pOTax B IM(POBOM /IBOHHUKE

6. BBITIO/THUTD KOPPEJIAIIMOHHBIN aHa/IN3 MeX/ly TeMITePaTypOy MO/IIIUITHAKOB ¥ BUOpalye

HpquTaﬁTe TeKCT, B]:I6epI/ITe HpaBHJ'[beIﬁ OTBET U 3allMIINTe apryMeHTHI, O6OCHOBLIBaI~OLL[I/Ie BBIGOP
oTBeTa

I[TpouuTaiiTe TeKCT, BbIOEpUTE TIPABUIBHBIN OTBET U 3alTUILINTE apryMeHThbl, 000CHOBBIBAIOIIIVE BEIOOD
OTBeTa.

Uro sBsIeTCs K/TIOUeBOUW XapaKTePUCTHKOM NoHATHSA "[IndpoBoi [BOMHUK" B KOHTEKCTe
1M POBU3AI[H TTPOMBIIIEHHOCTH?
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Ne 8

Ne 9

BapuanTe! 0TBeTOB:

A) 910 TouHast 3D-Bu3yanu3aIMsa GU3NUECKOro 00BEKTa UM MpoLiecca.

B) Oro 6a3a paHHBIX, CoAeprKallasi Bce UICTOpUYecKUe JaHHble 00 SKCIUTyaTtaluy 00beKTa.

C) D1o MaremaThueckas Mojielb, TUHAMUUECKH CBSi3aHHAst C (hU3MUeCKUM 00BEKTOM WU TIPOL[ECCOM
yepe3 JaTYMKU U CUCTeMBI cOOpa ZIAHHBIX, OTPAXKAIOIIAs €r0 TEKYIIee COCTOSTHHE U MTO3BOJISIONIAs

TPOrHO3UPOBATH MMOBEAEHUE.

D) D10 nporpaMMHOe obecrieueHue [ijisi aBTOMaTH3MPOBaHHOTIO rpoektrupoBanus (CATIP),
WCTI0/Ib3yeMOe Ha 3Tarie pa3paboTKU MpO/yKTa.

[TpouuTaiiTe TeKCT, BbIOepUTe TIPABUIBHBIN OTBET U 3alTULIKMTe apryMeHThbl, 000CHOBBIBAIOIIVE BEIOOD
oTBeTa

ITpouwnTaiiTe TEKCT, BEIOEpPHUTE MPABU/IBHBINA OTBET M 3alMIIINTE apryMEeHThI, 000 CHOBBIBAOII[HE BLIOOD
oTBeTa.

Kakoit 13 nepeuric/ieHHBIX 3TArlOB SB/SETCS K/IHOUEBBIM [I7Is CO34aHus [UGPPOBOro JBOMHUKA C
HCTIO/Th30BaHHEM MaTeMaTUueCKOro MO/|eIMpoBaHus (Harpumep, B Ansys)?

BapuaHTe! 0TBeTOB:
A) Pa3paboTka KpacrBoii 3D-aHUMaryu A/is1 Ipe3eHTalH 3aKa3urKy.

B) Bepudwuikarust u Banugaiust Mojiesiu (CpaBHeHHe eé pe3ysIbTaToB C pealbHbIMU
JKCIIepUMeHTaTbHBIMU JAHHBIMU).

C) 3akyrKa camMoro JJopororo nporpaMMHOr0 00eCrieueHusl.

D) Obyuenue coTpyAHHKOB paboTe ¢ rpaduueckum HHTepdercom.

[TpounTaiiTe TEKCT, BEIOEPHUTE MPABU/IBLHBINA OTBET M 3alMIIINTE apryMeHThbI, 000 CHOBBIBAFOII[Me BEIOOD
oTBeTa

HPOQHTaﬁTe TeKCT, B]:I6epI/ITe HpaBHJ'[beIﬁ OTBET U 3allMIINTEe apryMeHTHI, O6OCHOBLIBaI~OLL[I/Ie BLIGOP
oTBeTa.

Kakoe 13 5THX yTBep)kjeHUI Jy4llle BCero OMUChIBAET POIb MaTeMaTH4yeCKOro MOZ,e/TMpOBaHts
(Hanpumep, B Ansys) B LiM(pOBH3aL[M TPOMBIIIIEHHOCTH?

BapuaHTel 0TBeTOB:
A) OHo 3ameHsieT (u3MUecKye UCIIbITaHus, flefast UX HeHY)>KHbIMU.

B) OHo 1103BOJIsAET COKPATUTBh KOJIMYECTBO AOPOTOCTOAIIMX HAaTYPHBIX 3KCIIEPUMEHTOB 3a CUéTt
peABdpUTE/IbHOTO TeCTUDOBaHUA B BHpTyaﬂLHOﬁ cpene.

C) OHO HY>KHO TOJTBKO /I/Is aKaJileMUueCKUX UCCIeIOBaHUM, HO He /il peaTbHOTO TTPOU3BO/ICTRA.

D) OHo ucnonb3yeTcst UCKIFUUTeTBHO /IJ1s1 aBTOMaTH3ali OTUETHOCTH.

Ne 10 ITpouuTaiiTe TeKCT, BeIOepUTe MpaBUIbHBIE OTBETHI M 3alUIINTe apryMeHThI, 000CHOBBIBAIOILMEe BEIOOD

OTBETOB

[TpouuTaiiTe TeKCT, BbIOEpUTE TIPaBUIbHBIE OTBETHI U 3aITUILIMTE apryMeHThl, 000CHOBBIBAOIIME BEIOOD
OTBeTa.

Kakue 13 niepeurcieHHbIX TEXHOJIOTHH SIB/ISTFOTCS KJIFOUEBBIMM /1711 Peai3aL{ii KOHLeILMN
"Hudposoii aeorinuk" (Digital Twin) B mpombIiiieHHOCTH?

BapuaHThl OTBETOB:
A) 3D-neuats (afgUTUBHBIE TEXHOIOTUN).

B) Maremarunueckoe mogenvpoBanue (Hanpumep, MK3 B Ansys).
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C) Cucremsl 0T (MHTepHeTa Belel) ¢ AaTYMKaMU peaJbHOr0 BpEMEHU.

D) PyuHble 3aMepbl MTapaMeTpoB 000pY0BaAHMS pa3 B MECI].

Ne 11 TpouwnTaiiTe TeKCT, BbIOEpHTE MPaBI/IbHBIE OTBETHI M 3alIUIINTe apryMeHTbI, 000CHOBBIBAOLI[He BHIOOD

OTBETOB

ITpounTaiiTe TEKCT, BEIOEPHTE MPABUILHBIE OTBETHI U 3aIUIIINTE apPTyMEHThI, 000 CHOBBIBAIOII[He BLIOOD
OTBeTa.

Kakwue npeumyliijecTBa AaéT HCIoab30BaHue MKD (HamprMep, B Ansys) Mpy IIPOeKTUPOBaHUN
MPOMBIIIIEHHOTO 000PYy/I0BaHUS?

BapuaHTh! 0TBeTOB:

A) CHmwkeHuMe 3aTpar Ha (pr3rdecKre UCIIbITaHuS.

B) Bo3MO)XKHOCTb ONTHMU3UPOBaTh TeOMETPUIO JleTalu /10 U3rOTOB/IeHUs [IPOTOTHUIIA.
C) TTonHOE HCKMIOUeHNe HeoOXOANMOCTH B MH)KeHepax-KOHCTPYKTOpax.

D) IIporHo3upoBaHKe yCTa/JIOCTHBIX Pa3pyLlIeHHi U 3armaca MPOYHOCTH.

Ne 12 TIpouuTaiiTe TEKCT, BEIOEpUTE TPAaBUIbHBIE OTBETHI M 3alUIINTE apPTyMEHThI, 000 CHOBBIBAIOIL[MEe BEIOOD

OTBETOB

HquHTaﬁTe TeKCT, BbIGepI/ITe NMpaBU/IbHBIE OTBETHI U 3alTUIINUTE apPTYMEHTHI, OGOCHOBLIB&IOLL[I/IG BLIGOp
OoTBeTAa.

Kakue 13 c/ieyrompx 3TanoB o0si3aTesbHbI /1711 KOppeKTHOH paboTsl Mogemt MKD B Ansys?
BapuaHTbI OTBeTOB:

A) I'eHepa1nisi CeTKH KOHEUHBIX 3/1eMEHTOB.

B) Busyanusauus pe3ynbtatoB B 4K-paspeleHun.

C) Banupaiys Mofie/ii Ha 3KCITIepUMeHTa/bHBIX JaHHbIX.

D) Vicionb3oBaHMe TOJBKO TMHENHBIX YPaBHEHUM.

OIIK-4 - CnocobeH ocyujecmeasimb npogheccUoHaAbHYI0 esimeabHOCMb C yuemom 3KOHOMUYECKUX,
9K0/102UYECKUX, COYUA/IbHBIX U Opy2UX 02PaHUYeHUll Ha 8cex 3Manax HCUsHeHHO20 Yuk1a

Nel

Ne 2

Ne 3

ITpounTaiiTe TEKCT U 3aMUIIKTe Pa3BePHYThIM 000CHOBAaHHKIN OTBET
Uro Ttakoe "Mupyctpus 4.0" 1 Kakue TeXHOJIOTMU B Hee BKJIFOUArOTCS?
ITpounTaiiTe TEKCT U 3aMUIIKTE Pa3BePHYThIM 000CHOBAHHBIN OTBET

Kakuie mpuHIMITEI KOepOe30racHOCTH 0COOEHHO BaXKHBI TTPU IIU(PPOBU3ALIMY TTPOMBIIIIIEHHBIX
oTpaceii?

[IpounTaiiTe TEKCT U yCTaHOBUTE TOC/eJ0BaTeTbHOCTD
IpouuTaiiTe TEKCT ¥ YCTAHOBUTE TOC/IEI0BATENbHOCTD.

[MocnenoBarensHOCTE pa3paboTKy rMOPUAHON MOZAeNH /sl TPOTHO3a OCTAaTOYHOTO pecypca TypOVHEI.
Ycnosue:

[lnst ra30TypOUHHOM yCTaHOBKY HEOOXOJMMO CO37laTh MO/ie/Tb, COUETAIOIIYIO:

» du3nuecKre TPUHLUIIBI paboThI (YpaBHEeHUs TePMOAWHAMUKH)

* JlaHHbIE C JAaTYMKOB 3a 5 JIeT 3KCILIyaTalyn

* Pesynbsratel MK3-aHanu3a TepMUveCcKUX HarpspKeHUH

3azaua:

YcTaHOBUTE MPaBU/BbHBIN TIOPA/OK 3TANOB CO3/IaHUsI TUOPUIHON MOJIeTH:
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1. KanubpoBKa (u3nyeckoi MO/Ie/d Ha HICTOPUYECKUX JIAHHBIX

2. O6yueHre HEMPOCETH MpeICKa3bIBaTh AedopMariiy J0MaToK

3. luTerpatiyisi ypaBHeHHH Terio00MeHa B BRIUMC/TUTE/TbHBINA aTOPUTM

4. Banuzaiys Ha JAHHBIX C aHAJIOTHYHBIX TYPOUH

5. Co3ganue UQPOBOTO BOWHMKA C 00paTHOM CBSI3bI0 B peasibHOM BpeMeHU

6. OnTUMM3aIMs TUNeprapaMeTpoB MaLlIMHHOTO 00y4eHust

Ne 4 TIpouwTaiiTe TEKCT, BBIOEPUTE MPABUILHBIN OTBET U 3aMUIIMTE apryMeHThI, 000CHOBBIBAIOIIHE BBIOOD
oTBeTa

HpquTaﬁTe TeKCT, B]:I6epI/ITe HpaBI/IJleblﬁ OTBET U 3allMIINTe apryMeHThI, O6OCHOBLIBaI~OLL[I/Ie BLIGOP
oTBeTa.

Kaxkoli Tv1 MogziesTpoBaHys B Ansys yaille BCero UCIo/b3yeTcs [/ TPOrHO3UPOBaHUs yCTan0CTH
MeTalINueCKUX KOHCTPYKLMH?

BapuanTe! 0TBeTOB:

A) CFD (Computational Fluid Dynamics) — mMofenrpoBaHue ruipoJuHaMUKH.
B) FEA (Finite Element Analysis) — MeTO/ KOHEUHBIX 37IEMEHTOB.

C) EMA (Electromagnetic Analysis) — 3/1eKTpOMarHiTHbBIN aHaIM3.

D) RBD (Rigid Body Dynamics) — auHamuKa TBEpAOro Tesa.
Ne 5 IIpouMTaiiTe TEKCT U yCTaHOBUTE COOTBETCTBHE
YcTaHOBUTE COOTBETCTBUE MEX/Y TePMUHAMU LU(PPOBU3aLIUU U UX OTpee/eHUSIMU:

TepmuH Omnpepenenue

1. IlpegukTUBHOE
A) TnHamuvecKast BUPTyasbHasl KOst 00beKTa, 00HOB/IsieMast B

obcrmyxuBanue eayibHOM BpeMeHH
(PAM) p p
2. ITudposoit
L . ... B) Cucrema, rpeficka3sbiBaroliasi 0TKasbl 000pyi0BaHNsI HA OCHOBE
nBoiiHUK (Digital o
. JAHHBIX U Moziesieit
Twin)
3. Metop
KOHEYHBIX C) UucsieHHBII MeTOZ, A/1s1 pellieHrs! 3a/jau MeXaHUKHU e()opMUpyeMOoro
3/1eMEHTOB Tesa
(MKD)

D) KoHuerniusi UHTe/IJIEKTya/TbHOTO TIPOU3BO/ICTBA C UCTIONb30BaHUEM

4. Mapycrpus 4.0 I0T, Al 1 LudpPOBLIX JBOWHUKOB

Ne 6 TIIpouMTaiiTe TEKCT ¥ YCTAaHOBUTE COOTBETCTBHE
YcTaHOBUTE COOTBETCTBHE MEX/TY TariaMy pabOThI C MOJIENIBI0 B ANSYS U UX OMUCAHUEM:

JTamn padoTsI B
Ansys

1. IToctpoenue
reoMeTpUu

OmnucaHue 3Tana

A) PazbueHnre Mo/ie/id Ha KOHEUHBIE 3/IEMEHTHI (TeTpasiphbl, FeKCasiphbl)

2. l'enepanjus

COTKH B) Hp0BepKa dJ€KBATHOCTU MO €/ Ha 3KCII€ePUMEHTA/IbHBIX JdHHBIX

3. 3ajaHue

IPaHUYHBIX C) Coszganue 3D-mopenu petany B DesignModeler/SpaceClaim
YCJIOBUM

4. Bamupaups D) IpunoykeHue cum, 3aKperyieHW U TeMIlepaTypHbIX BO3/eUCTBUH
pe3y/IbTaToB p » 34Kp patyp 2

Ne 7 TlpouMTaiiTe TEKCT U yCTAaHOBUTE TOC/IE[0BaTeIbHOCTD
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Ne 8

Ne 9

ITpounTaiiTe TEKCT U YCTAHOBUTE I10C/I€/,0BaTeIbHOCTb.

[MocnenoBaTeIbHOCTE PeLleHusT 33/jauu TeryioriepeJaud B Ansys. YCTaHOBHTe TIPAaBU/ILHBIN MOPSII0K
JefCTBUH NIpy MO/IeTMPOBAHUMU TeTIIoNepe/jaul B 3/IEKTPOHHOM YCTPOMCTBE C TIOMOIILI0 ANSYS:

1. 3apanue ko3 duIeHTa TenIoNPOBOSJHOCTH MaTepraioB

2. Busyanusanys TemMriepaTypHbIX MoJen

3. [Toctpoenue 3D-reoMeTpuu KopIiyca ¥ KOMIIOHEHTOB

4. Ha3zHaueHue rpaHUUHBIX YC/IOBUi (TeII0BOM MOTOK, KOHBEKLIVS)
5. l'eneparyis ceTku

6. 3arnyck pacuyéta ¥ NpoBepKa CXOAUMOCTH

I[TpouuTaiiTe TeKCT, BbIOEpUTE TIPABUIbHBIE OTBETHI U 3alTUILIITE apryMeHThbl, 000CHOBBIBAOLIME BEIOOD
OTBETOB

ITpounTaiiTe TEKCT, BEIOEPHTE MPABUIbHBIE OTBETHI U 3aIHIIINTE apTyMEeHThI, 000 CHOBBIBAIOII[He BLIOOD
oTBeTa.

Kakue 13 nepeuriciieHHbIX IPOLIECCOB MOXKHO MOZe/IMpoBaTh B Ansys?
BapuaHTh! 0TBETOB:

A) TerniooOMeH B paziMaTope 3/1eKTPOHHOTO YCTPOMCTBA.

B) [unamuka >xugkocty B TpyboripoBoze (CFD).

C) DxoHomuueckasi 3¢ eKTUBHOCTh TPOU3BO/CTBA.

D) PacnipesiesieHie HarpsKeHW B CBApHOM ITIBE.

HpoanaﬁTe TeKCT, B]:I6epI/ITe HpaBHJ'[I:HbIﬁ OTBET U 3allMIINTe apryMeHThI, O6OCHOBLIBaI~OLL[I/Ie BLIGOP
OoTBeTa

I[TpouuTaiiTe TeKCT, BbIOEpUTE TIPABUIBLHBIN OTBET U 3alTUILINTe apryMeHThbl, 000CHOBBIBAIOIIVE BEIOOD
OTBeTa.

UYro 03HayaeT TePMUH "TIpeIMKTUBHAS aHA/IUTHKA" B KOHTEKCTe [U(PPOBHU3AIIAN TTPOMBIIIIEHHOCTH?
BapuaHTbI OTBETOB:
A) 310 cucrema mrrpadoB 3a HelpaBUIbHBIE TIPOTHO36I.

B) 3T0 aHa/M3 JaHHBIX ¥ MOZEJTMPOBAHME [I/Is1 TTPeCKa3aH1s BO3MOKHBIX OTKa30B 000pY/[0BaHUS J10
WX BO3HUKHOBEHMS.

C) 370 OTUET O BBHINOJHEHUH TI/IaHa MPOX3BO/ICTBA 3a MPOILLIbINA KBapTasl.

D) JTO BU3Yyd/IM3adllid NJaHHbBIX B p€da/IbHOM BDEMEHU 6e3 MPOrHO3WPOBAHMUA.

Ne 10 TTpouuTaiiTe TEKCT, BBIOEPUTE MTPABUILHBIN OTBET U 3aMUIIIMTE apryMeHThI, 000CHOBBIBAIOIIHE BEIOOD

OoTBeTa

HPOQHTaﬁTe TeKCT, B]:I6epI/ITe HpaBHJ'[beIﬁ OTBET U 3allMIINTe apryMeHThI, O6OCHOBLIBaI~OLL[I/Ie BLIGOP
oTBeTa.

Kakoti cTaHgapT /1eXXut B ocHOBe KoHuernvu "MHaycTpus 4.0", TeCHO CBA3aHHOM ¢ rudpoBu3anyeit
[IPOMBIILIJIEHHOCTH?

BapuaHTel 0TBeTOB:
A)TOCT P 34.201-2021.
B) ISO 9001.

C) IEC 62264 (cranpapt unrerpauyu ERP u MES-cucrem).
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D) IEEE 802.11 (Wi-Fi).

Ne 11 TIpouuTaiiTe TEeKCT, BEIOEpUTE MPAaBUIbHBIE OTBETHI M 3alUIINTE apPTyMEHThI, 000 CHOBBIBAIOIL[MEe BEIOOD
OTBETOB

HquHTaﬁTe TeKCT, BbI6epI/ITe NMpaBUJ/IbHBIE OTBETHI U 3alMUIIINUTE apPTYMEHTHI, OGOCHOBLIB&IOLL[I/IE BLI60p
OTBeTAd.

Kakue 13 5THX YTBEPXK/JIEHUH BEPHBI /IJ1s1 IPeAUKTUBHOTO 00cmyxuBaHus (Predictive Maintenance) Ha
OCHOBe [JaHHBIX U MO/Ie/IMPOBaHuUsA?

BapuaHTbI OTBeTOB:

A) TpebyeT TONMBLKO PETPOCITIEKTUBHOIO aHA/IN3a JaHHbBIX.

B) Ucnonb3yet garuvku loT 1 mareMaTrueckue Mogeu AJisl IPOrHO3a U3HOCA.
C) TTo3BoIsIeT COKPATUTh He3arlaHUPOBaHHbIe TPOCTOU 00OPYAOBAHUS.

D) 3ameHsieT Bce M/1aHOBbIE PEMOHTHI.

Ne 12 TTIpouuTaiiTe TEKCT, BEIOEPUTE MPABUIbHBIE OTBETHI M 3aMMIIINTE apPryMEHThI, 000 CHOBBIBAIOII[HE BLIOOD
OTBETOB

HpquTaﬁTe TeKCT, B])I6epI/ITe MpaBUJ/IbHbIE OTBETHI U 3alTUIIINTE apTYMEHTHI, O6OCHOBLIBaIOHII/Ie BbI60p
OTBeTa.

Kaxkue 13 ciieytoimx TeXHOIOTHM OTHOCSATCS K MHCTPyMeHTaM [Y(POBU3aLIMH ITPOMBILUIEHHOCTH?
BapuaHTel 0TBeTOB:

A) Cucremsl PLM (Product Lifecycle Management).

B) MKD3-mopenupoBanue (Ansys, Abaqus).

C) BrokueitH 1 GYHAHCOBBIX TPaH3aKLHM.

D) Uudpossie aoiinuku (Digital Twins).
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