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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)

24.03.01 PakeTHBIe KOMILIEKCHI 1 KOCMOHAaBTHKA

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

A4 CTAPTOBBIE I TEXHUYECKHWUE KOMIIIEKCBI PAKET 1 KOCMHMNYECKHUX AIIITAPATOB

3aBepaytommii kKadeapoii Aazpees O.B., K.T.H.




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-7 — CrocobeH pa3spabarbiBaTh alarOpUTMbl U KOMITbIOTEPHbIE TIPOTPaMMBbl, TIPUTOJHbIE /IS

MpaKTUUeCKOIro rprMMeHeHns

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-7

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,;

(dopmanm3aLyy 3aja4 ¥ UCTI0Ib30BaHKUe POrPaMMHOTO UHCTPYMEHTApHs ISl UX Peau3aLui;;

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 0becreueHrst Knbepbe30macHOCTH B IIpodheCCHOHAIBLHOM Cpefie;;

HABbIKU:

CaMOCTOSITe/ILHOM paboThI B Cpefie OTepalMoOHHON CHUCTeMbl, 00pabOTKH 3arpocoB M MH(GOPMALUH C
WCII0/Tb30BaHKEM TMPUKJIAJHOTO TIPOrPaAMMHOT0 00ecCIieueHus;.



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
110 Harpas/ieHUr0 24.03.01 PakemHble KOMN/EKChl U KOCMOHABMUKA.

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

e OIIK-7 — CniocobeH pa3pabarbiBaTh aIrOPUTMbI X KOMIIbIOTEPHBIE 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
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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. ®@. YcruHoBa, 2015, 50 3K3.

. . Cuctemsl uckyccrseHHoro unresnekra. CI16.6T'TY "BOEHMEX" um. [I. @. YctunoBa, 2015, 371. pec.

. 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
110 HartpaBieHuto 24.03.01 PakemHble KOMNIeKChbl U KOCMOHA8MUKA. JIUCITUTIIMHA peanu3yeTcsl Ha daKy/abTeTe
O EcrecrBerHoHayuHbiti BI'TY "BOEHMEX" um. [.®. YcruHosa Kadeznpoit O7 MHGpOpPMaI[IOHHBIE CUCTEMBI
Y TIporpaMMHasi UHXKeHepHusl.

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;
OTIIK-7 CriocobeH pa3pabarbiBaTh aArOPUTMBI U KOMITbIOTEPHBIE TIPOTPaMMBI, TIPUTOHBIE /IS TIPAKTHUeCKOTo
[IPUMEHEHMUS.

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

PexkoMeHganuu 1

0 OCBOEHUH) JUCIHIUTHHBI ISl CTy/ieHTa

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 prm::véKOCTb’
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
PEKOMEHAYEMOMH JIMTEPATYPE, MOArOTOBKA npegnpustun: M.: U3a-so MI'TY um. H. 3.
K TecTipoBaHuto Nel Baymaia, 2020 (1)
M. @. Menses. . Lludposasi 3koHOMMKA Ha
T1oAroTOBKA K BBITIO/HEHHUIO U 3allyTe npegnpustau: M.: Y3g-so MI'TY um. H. D. 15
MpaKkTH4ecKoro 3afaHus 1 Baymana, 2020 (1)
Wroro mno pasgeny 1 25
Pazpen 2. IfudpoBsbie TpaHchopMaluu B COBpeMeHHOM HH(OPMALHOHHOM 00IIIeCTBe.
. CHcTeMbl UCKYCCTBEHHOTO UHTeJI/IeKTa:
CII6.BI'TY "BOEHMEX" um. [T. ®. YcTUHORB,,
" 2015 (2)

SYHCHHE TPEAY CMOTPEHHBIX A. A. )XXpaHOB. . ABTOHOMHBII UCKYCCTBEHHBIN
TpOrpaMMOM JIMAAKTHHECKUX EAMHULLTIO 1y o/ pagr: M.: JTaboparopus 3Hanui, 2020 (1, 3) 15
PEKOMEH/YEMOM JIMTEPATYDE, MOArOTOBKA . CHcTeMbl UCKYCCTBEHHOTO UHTEJI/IeKTa:

K TeCTHpOBarHI0 Ne2 CII6.BI'TY "BOEHMEX" um. [I. ®. YcTHHOBa,
2015 (2)
I1. T1. CepebOpeHuLKUi. . AIUTHBHbIE
texHosoruu: CI16.BI'TY "BOEHMEX" um. [1.
®. YctuHoBa, 2018 (2)
T10AroTOBKA K BEIMOMHEHHIO 1 3aLITe A. U. TopyHOB. . AIJUTUBHBIE TeXHOJIOTUU U 10
MPAKTHYECKOrO 33/aHUA 2 Marepuanbl: KazansbI'TY "BOEHMEX" um. /1.
®. YcruHoBa, 2019 (3)
Wroro no pasgeny 2 25
Pa3pen 3. UndopmannoHHbIe HHHOBALIMU U TEXHOJIOTHH.
A. . Benoyc, B. A. Conogyxa. . OCHOBbI
3yueHue rpe/yCcMOTPEHHbIX kubepbe3sonacHocT. CTaHAPThI, KOHLIETILINH,
MIpOrpaMMoi JulaKTUUeCKUX eUHUL] IO METO/bI ¥ CPe/iCTBa obecriederusi: M.:
PeKOMeH/lyeMOi JIuTepaType, IOAroTOBKa Texuocdepa, 2021 (2) 12
K TecTHpoBaHuio Ne3 E. 1. FOpeBuu. . OcHoBbl poboroTexuuku: CII6.:
BXB-ITetepbypr, 2007 (1)
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
12 30969



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.

14



[MacriopT doHa OLIEHOUHBIX CPeJICTB
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Pazpen 3. Undopmanmonnbie Hoxkag,
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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
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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!
3adauy, 8bI08U2aMb d/1bMepHAMUEHbIe 6apuUaHmMsbl deticmeull ¢ yesblo 8bIpAOOMKU HOBbIX ONMUMA/AbHbIX
aszopummos

Ne 1

Ne 2

Ne 3

Ne 4

HquHTaﬁTe TeKCT, B])I6epI/ITe HpaBH]’[BHBIﬁ OTBET U 3allMIINTE apryMeHTEI, O6OCHOBI:IBaI-OIJ_[I/Ie BbI60p
OoTBeTa

HPOQHTaﬁTe TeKCT, BbIGepI/ITe HpaBI/IJ'[LHI:Jﬁ OTBET U 3allNIINTEe apryMeHThI, O6OCHOBLIBaIOLL[I/Ie BLI60p
OoTBeTAa.

ITouemy MKD3 He3aMeHUM IIpU NIPOEKTUPOBAHUU MeJULIMHCKUX UMILIAHTATOB?
A) IMo3BosisieT aBTOMAaTU3UPOBaTh 3D-TIeuaTh

B) TaéT BO3MOXXHOCTh MO/Ie/TMPOBaTh OMOMeXaHNUeCKOe B3aUMOZIeCTBHE UMITIAHTaTa C TKAHAMU
YesioBeKa

C) Cokpaiaet Bpemsi peructpauuu usgenus B FDA

D) YmpoiaeT cocTap/ieHre TeXHUUeCKOH JOKyMeHTaI|H

HpoanaﬁTe TeKCT, BbIGepI/ITe HpaBHJ'[BHLIﬁ OTBET U 3allMIINTE apryMeHThI, O6OCHOBLIBaIOLL[I/Ie BLIGOp
oTBeTa

I[TpouuTaiiTe TeKCT, BbIOEpUTE TIPABUIBHBIN OTBET U 3alTUILINTe apryMeHThl, 000CHOBBIBAIOIIVE BEIOOD
OTBeTa.

Kako#i atant MK3-aHanmm3a siBisieTcst Hanbosiee KpUTUYHBIM J7IsI TOYHOCTH PacuéTa MpOYHOCTH
aBUALIMOHHOTIO y3/1a?

A) Bribop LiBeTa BU3yanv3alyy pe3yibTaToB
B) KauecTBo reHepaijuu ceTKu KOHEUHBIX 3/1eMEHTOB
C) CKOpOCTb peLleHus] CUCTEMbI YpPaBHEHUI

D) Oxkcropt otuéta B PDF

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

ITpounTaiiTe TEKCT, BEIOEPHUTE MPABU/IBHBINA OTBET M 3alMIIINTE apryMeHThI, 000 CHOBBIBAOII[He BEIOOD
oTBeTa.

Kakyto posb urpaet MKO B KoHLIeMIUM « YMHast habpuka» (Smart Factory)?
A) 3amena PLC-koHTpo/1€epOB

B) BuptyanbHas Banuaius o00py0BaHus A0 (pU3NIeCcKOro BHe/IPEHUS

C) l'eneparifusi GMHAHCOBBIX OTUETOB

D) YnpaBneHue TOTUCTUKOMN ChIPbs

ITpouwnTaiiTe TEKCT, BEIOEpPHUTE MPABUIbHBIE OTBETHI U 3aIUILINTE apTyMEeHThI, 000 CHOBBIBAIOII[He BEIOOD
OTBETOB

HpoanaﬁTe TeKCT, BbIGepI/ITe MpaBUJ/IbHBIE OTBETHI U 3alTUIIINUTE apTYMEHTHI, OGOCHOB])IBEIIOLL[I/IQ BbI60p
oTBeTa.

Kakue (hakTOpbl KpUTHUHBI 711 MOZIe/IMPOBAHMS KOMIIO3WTHBIX MaTepuanoB B MK3?
A) lIBeT BU3ya/M3alvu CII0€B

B) Yuet dHU30TPOINKMU MeXaHNYEeCKUX CBOMCTB
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C) OpueHTaLys C/10€B B 3/IEMEHTe

D) CkopoCTh reHepaliyii OTUETOB

Ne 5 TIpouuTaiiTe TEKCT, BbIOEpHTE MPaBI/IbHBIE OTBETHI M 3alIUIINTe apryMeHTbI, 000CHOBBIBAOLI[He BHIOOD
OTBETOB

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

s KakuX 3a/lad B aTOMHOM 3HepreTHke npuMeHstor MK3?
A) Pacuét cebecToMMOCTHU 3/IEKTPOIHEPTUU

B) AHanu3 TepMoynpyryux HarpsbkeHW B KOPITyCe peakTopa
C) MogenvpoBaHue TIOC/IeACTBUM celicMUueCKUX BO3AeNCTBUMA

D) Ontumusauust rpadmka paboTsl epcoHana

Ne 6 TIpouwTaiiTe TEKCT, BEIOEpPUTE MPABUIbHBIE OTBETHI M 3alMIIINTE apPTYMEHThI, 000 CHOBBIBAIOII[He BLIOOD
OTBETOB

HpquTaﬁTe TeKCT, B]:I6epI/ITe MpaBUJ/IbHBIE OTBETHI U 3allUIIINTE apTYMEHTHI, O6OCHOBbIBaIOLL]I/Ie Bb160p
oTBeTa.

Kakue TexHonoruu unterpupytorcs ¢ MK3 ans umdpoBoro ABoHHUKA rUIPOTYPOUHBI?
A) Hatuuku IoT (Bubpanus, gedopmarivsi)

B) ML-anroputmel AJ1s1 IpOrHO3a U3HOCA

C) bnokueiin a1 yuéta sHepruu

D) VR-ouku zjis onepatopa
Ne 7 TlpouuTaiiTe TEKCT ¥ YCTaHOBUTE COOTBETCTBHE
ITpouwnTaiiTe TEKCT U YCTAaHOBUTE COOTBETCTBHE.

YcTaHOBUTE COOTBETCTBHE MEX/Y 3a/laueil B MUKPO3/IeKTPOHUKe U MeTozoM MKD:

3agaua Metog MKD
1. ITporpes
KpeMHHEeBOI A) CrauyoHapHbIH TeMI0BOW aHau3
TMIOJJI0KKH

2. Jedopmarus

nipu naiike BGA- B) TepMomexaHu4eCcKHid aHaIn3
KOpITyCOB

3. OM-

coBmectuMoCTh  C) DnekTpomarHuTHbIN aHamu3 (HESS)
T1art

4.
Bubparmonsas D) MojaibHbli aHaIU3
HaE>KHOCTh

5. TpelyHsl B
Kepamuueckux  E) @pakranbHOe MO/ieTMpOBaHMEe pa3pyIlieHuUst
KOpIycax

F) PacuéTt cebecTonMoCTH POM3BOACTBA

Ne 8 TIpouwuTaiiTe TEKCT U 3aITUILIUTE PAa3BePHYThI 000CHOBAHHBIN OTBET
[TpounTaiiTe TEKCT U 3alUILNTe Pa3BEPHYTHI 000CHOBAaHHBIN OTBET.

OnTyUMH3aLIMsa KOMITO3UTHOM 6a/Tku MOCTa ¢ ie)eKToM.
B Hecyireit 6aike MocTa (yI/ieriacTHK + aJFOMMHUIN) 0OHAPY>KeHbI PACCI0eHHMS.

Tpebyercs:
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- OueHNUTh 0CTaTOUHBIN pecypc 6e3 JeMoHTaxa
- [IpepnioxxuTh MeTO[, yCU/IeHUs
- NlnTerpupoBats pelieHue B L(POBOI JBOWHUK HHPPACTPYKTYPEI

OnuilnTe 10C/eA0BaTeIbHOCTh JeHCTBUI C 000CHOBaHKHeM MeTonoB MKDO.
Ne 9 TIpouwTaiiTe TEKCT M 3alUILNTe pa3BePHYThIA 000CHOBAHHBIN OTBET
ITpounTaiiTe TEKCT U 3aUIINTe Pa3BEPHYTHIM 000CHOBAHHBIN OTBET.

ATanTUBHBIA HEHPOUMITIAHTAT [JIs1 CJIOKHON aHaTOMUU MO3Ta.
TpebyeTcsi CIPOEKTUPOBATh UMIIAHTAT, KOTOPBI:

- ABTOMaTHYeCKU TIOBTOPSIET U3THMOBI KOPBI MO3Ta (pauyc 2-5 MM)

- [lopep>kviBaeT KOHTAKT TIPU MyJIbCALUX COCY/I0B

- MckmouaeT noBpexxzaeHye TKaHu (gasnedue < 0.01 MIla)
3aziaHue:

1. OnuiumrTe KOHCTPYKLIMIO MaTeprara C yrpaB/sieMoi >KECTKOCThIO.
2. Ob6ocHyt#iTe be3omacHOCTL uepe3 MK3-aHam3.

3. IIpeasioxkuTe aJropyuT™ paboThl LIM(POBOTO ABOMHUKA B peasibHON OTepariyu.
Ne 10 IIpounTaiiTe TEKCT ¥ YCTaHOBUTE COOTBETCTBHE
ITpouunTaiiTe TEKCT U YCTAaHOBUTE COOTBETCTBHE.

YCcTaHOBHTE COOTBETCTBHE MeXAy TUllaMu MKD-aHanusa u ux NMpyUMeHEHNEM B L[I/ICl)pOBbIX ABOﬁHHKaXI

Tun ananusa IIpumenenue
1. Tepmoymipyruii A) ITporHo3 aecdopmariyii 4MIoB B MPoLieccopax MpH Harpese
2.
I"apmoHuueckuii

3.
Tomonornueckasi C) CHWKeHHEe MacChl KOCMHUYEeCKOTO arrapara 6e3 roTepy MpOYHOCTH
OINTUMH3aLUs

B) Pacuét Bubpariuii onop JISII npu BeTPOBOM Harpys3ke

4. Ycranoctaelii D) OrjeHKa cpoka City>kObI jioratku TypouHsl TOL]
E) Pengepunr 3D-aHuMal[uu [i/1s ipe3eHTariuii

Ne 11 IIpouuTaiiTe TEKCT ¥ YCTaHOBUTE NOC/Ie[0BaTeIbHOCTh
ITpouunTaiiTe TEKCT U YCTAaHOBUTE [10C/I€/,0BaTeIbHOCTb.

HOCJ’IEAOBBTEIILHOCTL pa3pa60TKH 6110COBMECTUMOI0 UMIL/IAHTATA.

YcTaHOBUTe MIPABU/IbHBIN MOPSIAOK 3TAlOB CO3A,aHUsI TUTAHOBOTO NTO3BOHOYHOI'O UMIIAHTATa C
ucroJjib3oBaHueM MKDO:

1. KnuHuueckuie UCTIBITaHYS Ha haHTOMe

2. Tonosiornyeckasi ONTUMHU3aLMsl FTeEOMETPUA

3. MK3-anHanmu3 6rioMexaHHUueCKOTo B3aUMOZIEUCTBHUS C KOCTHOM TKAaHBIO
4. Bamupaumst Mogenu Ha AaHHbIX KT nalpeHToB

5. KoppeKkTUpoBKa 10 pe3y/bTraTaM yCTaJ0CTHBIX UCIIBLITaHUM

6. Ceprudukarus no ISO 13485
Ne 12 TIpouuTaiiTe TEKCT ¥ yCTaHOBUTE TIOCIEA0BATENEHOCTD

HpO‘-IHTaﬁTE TEKCT U YCTAaHOBHUTE I10C/Ie40BaTe/IbHOCTb.
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IMocnenoBaTeIbHOCTh BOCCTAHOB/IEHHS PAO0TOCIOCOOHOCTH TTyOOKOBOAHOTO poOoTa moce
TIaCTUUeCKOH Jedopmariyu.

Po6ot-0ypubinuk (rmybuHa 3000 M) rmoiyuuns1 BMATUHY Ha Hecyliel pame.
OrpaHuyenust:

- HeBO3MOXXHOCTB MOJ-EMA Ha MOBEPXHOCTb;

- JlaTuvku PUKCUPYIOT OCTaTouHbIe Aedopmariyiu 12 MM;

- Puck xpynkoro paspyiuenust npu 4°C.

3azgaua:

OripesienUTe TOPSOK AeUCTBUM A1 OH/IaMH-BOCCTAaHOB/IEHUST PACUETHOM MIPOUHOCTH:
1. JlokanbHBIM HarpeB 30HBI Aedopmariuu 10 80°C

2. BHeapenue apantriBHOM ceTkKU MKD B 1uppoBoii ABOMHUK

3. Koppekijusi TpaHUYHbIX YC/IOBUH 110 JaHHBIM TeH30/]aTUUKOB

4. imuTalys BbITIpaB/ieHUs] BMSATUHBI METOJOM JUHAMUUECKOH penakcaluu
5. Bepudukarpist Mofies TI0 W3MEHEHHU0 YacTOT COOCTBEHHBIX KOyleOaHMH

6. ITpunokenue BUpTyasbHoro ycuiusi 110% ot pabouero uepes 1iudpoBoii TBOMHUK

OIIK-2 - CnocoGeH noHUMambsb npuHyunbl pabomsl co8peMeHHbIX UHPOPMAYUOHHBIX MeXHO/102Ull U
ucnosb308amb ux 0715 peweHus 3a0a4 npogheccuoHa/bHOU desimebHOCMU

Ne 1l

Ne 2

ITpounTaiiTe TEKCT U 3aMUIINTe Pa3BePHYThIM 000CHOBAHHKLIN OTBET
Kakyto posib UTparoT aHa/IMTHKA JaHHBIX U MallIMHHOe 00yueHre B MG POBU3ALUH TTPOMBIIIEHHOCTH?

HquHTaﬁTe TeKCT, BbIGepI/ITe HpaBHJILHLIﬁ OTBET U 3allUIINTE apryMeHThI, 06OCHOBLIBaIOU_[I/Ie BbI60p
OTBeTa

[TpouwnTaiiTe TEKCT, BEIOEPHUTE MPABUBHBINA OTBET U 3alMIIINTE apryMeHThbI, 000 CHOBBIBAOII[HE BLIOOD
oTBeTa.

Uro sB/IsIeTCs K/TH0UeBOUW XapaKTepUCTUKOM noHATHsA "LIndpoBoii [BOMHUK" B KOHTEKCTe
LU(PPOBU3AIUH TIPOMBIITIEHHOCTH?

BapuaHTh! 0TBETOB:

A) 310 TouHas 3D-Bu3yanu3anus Grnueckoro 0ObeKTa UM mporecca.

B) 370 6a3a faHHBIX, CofeprKalljasi BCe NCTOPUUECKUE JaHHBIe 00 SKCIUTyaTaljuu 00beKTa.

C) D1o MaremaThyeckas MoJie/ib, JTUHaAMHUEeCKH CBsi3aHHasi ¢ (pu3nueCcKuM 00beKTOM WK TIPOLIECCOM
yepe3 JaTUMKW U CUCTEMbI cOOpa IaHHBIX, OTPayKarolljast ero TeKylljee COCTOSTHUE U MO3BOJISIOIIAs

TPOTHO3UPOBATh TIOBEZIeHKe.

D) 3to nporpaMMHoe obecrieueHye 7 aBTOMaTH3UPOBaHHOTO TipoekTrupoBanus (CATIP),
UCIIO/b3yeMoe Ha 3Tarie pa3paboTKU MPOAyKTa.

ITpouunTaiiTe TEKCT U 3alUIIINTE Pa3BePHYThI 000CHOBAHHBINM OTBET

Kakuie ocHOBHBIE PUHLIUIIBI JIE)KaT B OCHOBE LM()POBH3AI[UY ITPOMBIIIEHHOCTH?
ITpounTaiiTe TEKCT U YCTAHOBUTE MOC/IEJOBATETLHOCTh

YnopsiiounTte 3Tarbl BHeAPEHUS UGPOBLIX TEXHOJIOTHH B IPOMBIIIEHHOCTH I10 TTOPSIKY:

A) AHanu3 JaHHBIX Y BBIsSIBJIeHUe TIOTeHLIMaa AJis aBTOMaTU3aruu

B) TToaroToBka repcoHana u 00ydeHre HOBBIM TeXHOJIOTHSM
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B) Bri6op 1 BHeZIpeHVe COOTBETCTBYOIINX [M(POBLIX pereHni

I') MaciutabupoBaHye ¥ ONTUMM3ALMS peaM30BaHHbIX H3MeHeHHH
Ne 5 TIIpouMTaiiTe TEKCT U yCTaHOBUTE COOTBETCTBHE
CormnocraBbTe nperMylecTBa LM POBU3aLMU IPOMBILIIIEHHOCTH C MX OITMCaHUEeM:

1. Ynyuwienue
onepaLyoHHON
3¢ heKTUBHOCTH

A- ToBsiiieHue 3(pPeKTUBHOCTU U COKpallleHHe BpeMeHU Ha
TIPOM3BOJCTBO

2. bonbIie faHHBIX
JlIsT aHa/T3a 1
TIPUHSATHS
pelleHui

b- yJIyHI_HEHI/Ie TEXHOJ/IOTUUYEeCKHUX TIPOLIeCCOB U CHKEHHE U3 EePrKEeK

3. Ontumu3als .
B- PaciipeHve BO3MOKHOCTeM [ijisi aHAJIMTUKW U CTpaTernyeckoro
TIPOU3BO/CTBEHHBIX

yTIpaB/IeHust
TIPOLIeCCOB

Ne 6 TIpouuTaiiTe TEKCT, BEIOEpUTE MPABUIBLHBIN OTBET U 3aMUIIMTe apryMeHThl, 000CHOBBIBAIOLIE BEIOOD
OTBeTa

HPOQHTaﬁTe TeKCT, BbIGepI/ITe HpaBHJ’[LHLIﬁ OTBET U 3allUIINTEe apryMEHThI, O6OCHOBLIBaIOLL[I/Ie BLI6OP
OoTBeTa.

Kakoti 3 nepeunc/ieHHBIX TaIloOB SIBJISIETCS K/IFOUEBLIM [I7Ist CO3/laHus M(POBOTO ABOWHUKA C
HCII0/Ib30BaHKeM MaTeMaTHueCKOro MoZieJiipoBaHus (HarpuMmep, B Ansys)?

BapuaHTbI OTBETOB:
A) Pa3paboTka KpacuBoi 3D-aHUMaLWH /i/1s1 TPe3eHTaLUH 3aKa3urKy.

B) Bepuduikanys 1 Banugauusi Mofesd (CpaBHeHHe eé pe3y/bTaToB C peaibHbIMU
3KCTepUMeHTa bHBIMU JaHHBIMU).

C) 3akyrmnKka camoro Ziopororo MporpaMMHOTO 00ecreueHusl.

D) O6yueHue COTPYIHUKOB paboTe ¢ rpaduueCKUM UHTEP(EHCOM.

Ne 7 TIpouuTaiiTe TEKCT, BbIOEpHTE MPaBI/IbHBIN OTBET U 3allMIIUTe apryMeHTbI, 000CHOBBIBAIOLIHE BEIOOD
oTBeTa

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

Kaxkoe 13 3THX yTBepXK/|eHUH /Tyyllle BCETO OMMCHIBAET POJIb MaTeMaTUyeCKOro MO/Ie/TUPOBaHHUS
(maripumep, B Ansys) B Liu(poBH3alIiY TTPOMBIIIIEHHOCTH ?

BapuaHTh! 0TBETOB:
A) OHo 3ameHsieT (pu3MUeCKUE UCTIBITaHUS, Aerasi UX HeHY)KHBIMU.

B) OHo 1no3BosisieT COKPaTUTh KOJTMUECTBO JOPOTOCTOSIIMX HaTypPHBIX SKCTIEPUMEHTOB 3a CUET
TIpe/IBapyTe/IbHOTO TeCTUPOBaHUS B BUPTYaJIbHOM Cpefie.

C) OHO HY>KHO TOJIbKO /|51 aKaIeMUYeCKUX UCC/Ie[JOBAHUIM, HO He /I/Isi peaibHOro IPOU3BO/CTRA.

D) OHo ucnosib3yeTcst UCK/IFOUUTEIBHO [I/1s1 aBTOMATH3alyd OTUETHOCTU.
Ne 8 TIpounTaiiTe TEKCT ¥ YCTaHOBUTE COOTBETCTBHE
[IpounTaiiTe TEKCT U yCTaHOBUTE COOTBETCTBUE.

YcTaHOBUTE COOTBETCTBUE MEX/[Y TallaMu CO37laHHs [IUPPOBOTO [BOMHKKA TIPOMBILITIEHHOTO
000py/I0BaHMSI K MHCTPYMEHTAMHU/METO/IaMH, KOTOPBIE [I/Is 3TOT0 UCTIO/Ib3YIOTCS:

JTansbl co3aHuA
nudposoro HNHCTpyMeHTBI/MeTo/bI

JIBOMHHUKA
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JTanbl Co3aHMsI

nudposBoro NHCcTpyMeHTBI/MeTo/bI
JIBOHHHKA

1. COop AaHHBIX C

(husrueckoro A) MKD (Ansys Mechanical)

obObekTa

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

3. Banupanus

C) CpaBHeHHe C 3KCIIePUMeHTa/IbHBIMU JJaHHBIMU
MoJenu

4.I1lporHosvpoBaHue

D) IlpenukTiBHasa aHanuTHKa (Machine Learning)
OTKa3oB

Ne 9 TIlpouuTaiiTe TEKCT ¥ YyCTaHOBUTE N10OC/Ie[0BaTeTbHOCTh
IIpounTaiiTe TEKCT M yCTaHOBUTE MOC/IE/I0BATENBHOCTD.

[MocnenoBareibHOCTD JeHCTBUIN TIPU AMAarHOCTHKE aHOMAa/TbHOM BUOpALMK Hacoca C UCIO/b30BaHUEM
1MdpoBoro ABOMHUKA.

YcnoBue:

Ha HedrenepepabaTbiBarolLieM 3aBOfie HACOC BBICOKOTO /IaB/IeHUs eMOHCTPUPYET HexapaKTepHbIe
BuOparmu. Vimetotcst:

* [Tudposoit aBoliHuK Hacoca (Ansys Mechanical + Twin Builder);

* NanHble c BUOPOJATUMKOB 3a MOC/IefHUE 3 MeCsILia;

* BO3MOKHOCTB TIOZIK/TIFOUEHUS JOTIO/THUTE/BHBIX [JaTYMKOB.

3azaua:

YcraHOBUTe NpaBU/IbHYIO N10C/Ie,0BaTeIbHOCTh JeHCTBUM /1S BbISIB/IEHHs] IPUYMHBI HEUCTIPaBHOCTH:
1. ITpoBecTH YaCTOTHBIM aHaIM3 BUOPALIMOHHBIX CUTHAJIOB

2. CpaBHUTh TeKylMe laHHble C [10Ka3aHUsIMU LIU(POBOro JBOHHUKA

3. [JobaBUTE JaTUMKK YIIOBBIX KosilebaHWi Basia

4. IToctpoutsb 3D-KapTy pacrpezie/ieHus1 HalpsUKeHUN B KDUTUUYECKUX CEeUeHUsIX

5. ImuTtnpoBarh paboTy Hacoca IpH MOBBIIEHHBIX 000poTax B 1j()POBOM /IBOMHHIKE

6. BBINOHUTL KOPPEJISILIMOHHBIN aHa/TU3 MEXX/1y TeMIepaTypoi MOAIMITHUKOB U BUOparyeit

Ne 10 TTpouuTaiiTe TEKCT, BRIOEPUTE MPABUIbHBIE OTBETHI M 3aMMIIINTE apPTyMEHThI, 000 CHOBBIBAIOII[HE BLIOOD
OTBETOB

HPOQHTaﬁTe TeKCT, BbI6epI/ITe MpaBUJ/IbHbIE OTBETHI U 3alTAIIINTE apTYMEHTHI, O6OCHOBbIBaIOH_]I/Ie BbI60p
OTBeTad.

Kakuie 13 nepeunc/ieHHbIX TEXHOJOTUN SIBASIOTCS KIFOUEBBIMU /1711 peann3aliii KOHLIeNLU1
"Ludposoii asoriHuK" (Digital Twin) B mpoMbIiieHHOCTH?

BapuaHTel 0TBeTOB:

A) 3D-reuars (aiJUTUBHBIE TEXHOIOTUN).

B) Maremaruueckoe mogenvpoBaHue (Hanpumep, MK3 B Ansys).

C) Cucremsl 10T (MHTepHeTa Belleil) ¢ AaTYMKaMU peajbHOr0 BpEMEHU.

D) PyuHble 3aMepbl TapaMeTpoB 000pYI0BAHMS pa3 B MECHI].
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Ne 11 TTIpouwuTaiiTe TEKCT, BEIOEPUTE MPABUILHBIE OTBETHI M 3aMMIIIMTE apPTyMEHThI, 000 CHOBBIBAIOII[HE BLIOOD
OTBETOB

ITpounTaiiTe TEKCT, BEIOEPHUTE NMPABUIbHBIE OTBETHI U 3aIUILINTE apTyMEeHThI, 000 CHOBBIBAIOII[He BEIOOD
OTBeTa.

Kakue npeumyiriectsa faét ucrnosb3oBaHie MKO (Hanpymep, B Ansys) Mpy ITPOeKTUPOBaHKHI
TIPOMBILIIEHHOTO 000pY/|0BaHus?

BapuaHThI OTBETOB:

A) CHwkeHHe 3aTpaT Ha (hH3UUeCKHe UCITLITAaHUS.

B) Bo3MO)XHOCTb ONTUMHU3HMPOBATh T€OMETPUIO JIETAJTH [I0 U3TOTOB/IEHHUS TIPOTOTHIIA.
C) TTosHOE UCK/TIoUeHUe HeOOXOAUMOCTH B MHXKeHePax-KOHCTPYKTOpax.

D) ITporHo3upoBaHue yCTaJIOCTHBIX Pa3pyIIeHUH U 3araca MPOYHOCTH.

Ne 12 TTpouuTaiiTe TeKCT, BeIOepUTe MPaBUIbHBIE OTBETHI M 3alUIINTEe apryMeHThI, 000CHOBBIBAIOILME BEIOOD
OTBETOB

I[TpouuTaiiTe TeKCT, BbIOEpUTe TIPaBUIbHBIE OTBETHI U 3alTUILIMTE apryMeHThl, 000CHOBBIBAOLIME BEIOOD
OTBeTa.

Kaxkue 13 ciie[ytolux 3TanoB o0si3aTesbHbI [ KOppeKTHOH pabotel Mogend MKD B Ansys?
BapuaHTbI OTBETOB:

A) I'eHepa1iusi CeTKM KOHEUHBIX 3/1eMEHTOB.

B) Busyanuzaifus pe3ynbTatoB B 4K-pasperiieHun.

C) Banupaiust Moziesii Ha SKCIiepUMeHTa/IbHbIX JaHHbIX.

D) Ucnonb3oBaHue TOMBKO IMHENHBIX YPaBHEHHUI.

OIIK-7 - CnocobeH pazpabambieamb a/120pummbl U KOMNbIOMepPHbie NPOZPAMMbl, NPU20OHbIe 015
Npakmuueckozo npumeHeHus

Ne 1 TIpouMTaiiTe TEKCT M YCTAaHOBUTE TTOC/Ie/[OBAaTETHHOCTD

ITocTaBbTe 3Tarbl Pa3BUTHA CUCTEM NUCKYCCTBEHHOI'O MHTEJIJIEKTa (I/H/I) B HpaBHHLHOﬁ
11oc/jiea0oBaTe/IbHOCTHU:

A) TIpoekTHpOBaHUe U 00yueHHe HEHPOHHBIX ceTel
b) NuTerparus U B mpon3BO/ICTBEHHBIE TTPOIIeCChI
B) TectupoBaHue 1 onTHMU3aL|s aATOPUTMOB

I') Pa3pabortka cTpateruv npuMeHenusi UV B oTpaciu
Ne 2 TlpouuTaiiTe TEKCT U yCTaHOBHUTE COOTBETCTBUE
CorocraBbTe BH/bI TEXHOJIOTUHN C UX TIPUMEHEeHHEeM B Li(pOBU3aLUY [IPOMBIILITIEHHOCTH:

1. UWutepHer
Beeii (1oT)

2.
PacimpenHas  B- AHami3 6ombiyx 06beMOB JaHHBIX /71T IPOTHO3UPOBaHUS
peanbHOCTB (AR)

A- XpanHenue 1 00paboTKa [JaHHBIX B y/laJleHHBIX CepBepax

3. MamuHHoe
obyueHue

4. (O6sayHble
BBIUMC/ICHUS

B- COBA&HI/IE BHUPTYaJ/IbHbIX KOITHi 00LEKTOB U rmpoueccos

I'- OnTMy3anys IPOU3BOACTBEHHBIX ITPOLIECCOB

Ne 3 TIpouwuTaiiTe TEKCT U 3aIUILIUTE Pa3BePHYThI 000CHOBAHHBIN OTBET
Urto Takoe "Hayctpus 4.0" 1 Kakve TeXHOJIOTHUW B Hee BKJTHOUYarOTCS?
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Ne 4 TIpouwTaiiTe TEKCT U 3aITUILIUTE Pa3BePHYThIA 000CHOBAHHBIN OTBET

Kakuie npuHIMITbEI KMOepOe30racHOCTH 0COOEHHO BaXKHBI TTPU IU(PPOBU3ALIMY TTPOMBIIIIJIEHHBIX
oTpacei?

Ne 5 TIIpouMTaiiTe TEKCT U yCTaHOBUTE TOC/e[0BaTeIbHOCTD
IpouuTaiiTe TEKCT ¥ YCTAHOBUTE TOC/IEI0BATENbHOCTD.

ITocnemoBaTeIbHOCTb Pa3pabdOTKU TMOPUIHOM MO/IeTH /ISl TIPOrHO3a 0CTAaTOUHOTO pecypca TypOUHBI.
Ycnosue:

[I7nist ra30TypOMHHOM YCTaHOBKM HeOOXOAWMO CO37aTh MOJe/ b, COUETarIIyIO:
» ®u3rUecKre IPUHIIUIIB paboThl (ypaBHEHHs TePMOAUHAMUKH )

* JlaHHbIE C JAaTYMKOB 3a 5 JIeT 3KCIITyaTalyn

* Pesynbrathl MK3-aHamm3a TepMUYueCKUX HarpsyKeHUH

3azaua:

YcTaHOBUTE MPaBU/BHBIN TIOPA/IOK 3TATNIOB CO3/IaHUsI TUOPUIHON MOJIeH:

1. KasmmbpoBka (hu3nueckoi Mo/ie/id Ha UCTOPUUYECKUX JIAHHBIX

2. O6yueHue HelpOCeTH Mpe/cKa3bIBaTh AedopMaliiu J0TaToK

3. luTerpanusi ypaBHeHUH Terioo0MeHa B BBIYMC/TUTENBHBIN a/lTOPUTM

4. Baymuzaius Ha JAHHBIX C aHAJIOTUYHBIX TYpOUH

5. Co3zanue 1{UdpoBOro BOWHUKA C 00PATHOU CBA3BIO B peabHOM BPEMEHU

6. OnTrMM3aLys rurneprnapaMeTpoB MallIMHHOTO 00y4eHust
Ne 6 IlpounTaiiTe TEKCT ¥ YCTaHOBUTE COOTBETCTBHE
ITpouwnTaiiTe TEKCT ¥ YCTAaHOBUTE COOTBETCTBHE.

YCcTaHOBHTE COOTBETCTBHE MeXy TepMHUHAMU L[I/I(:l)pOBI/IBaL[I/II/I " UX OorpeeyieHusiMu:

TepMmuH Onpepenenue

1. ITpegukTUBHOE
A) luHamuveckast BUpTyasbHasl Konusi 00beKkTa, 00HOB/IsieMast B

obcryxuBanKe easlbHOM BpeMeHH
(PAM) P p
2. lTudposoit
L . ... B) Cucrema, mpefckasbiBaromasi 0Tkasbl 000pyoBaHUsI Ha OCHOBE
ok (Digital .
. JAHHBIX U MOjieielt
Twin)
3. Metof,
KOHEUHBIX C) YucieHHBINH MeTO, /s pellieHust 3a/1au MeXaHUKHU Jie(hOpMUPYEMOTO
3JIEMEHTOB Tesa
(MKD3)

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

4. Mnpycrpus 4.0 10T, AI 1 iudpOBLIX IBOWHUKOB

Ne 7 TIpouwTaiiTe TeKCT, BbIOepUTE MPABUIBHBIN OTBET U 3aMMIIMTe apryMeHThI, 000CHOBBIBAIOLIE BEIOOD
OTBeTa

[TpouuTaiiTe TeKCT, BbIOepUTE TIPABUILHBIN OTBET U 3alTULLIKMTE apryMeHThbl, 000CHOBBIBAIOIIVE BEIOOD
OTBeTa.

Kaxoi1 T mozienpoBaHusi B AnNsys yallje BCero UCI0/b3yeTCs AJIs IPOrHO3UPOBAHKS YCTaI0CTH
MeTaJ/TueCKMX KOHCTPYKLIAHN?

BapuaHTbI OTBeTOB:

A) CFD (Computational Fluid Dynamics) — mMopaenupoBaHue ruipoAHaMHUKH.
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Ne 8

Ne 9

B) FEA (Finite Element Analysis) — MeTos KOHEUHBIX 37IeMEHTOB.
C) EMA (Electromagnetic Analysis) — 3/1eKTpOMarHATHBIM aHaIU3.

D) RBD (Rigid Body Dynamics) — aAuHamMuKa TBEP/[OTO TeJia.

[TpounTaiiTe TEKCT, BEIOEPHUTE MPABU/IBHBINA OTBET M 3alMIINTE apryMeHThI, 000 CHOBBIBAOII[He BEIOOD
oTBeTa

HquHTaﬁTe TeKCT, BBI6epI/ITe HpaBHJ'[BHBIﬁ OTBET U 3allMIINTE apryMeHThI, O6OCHOBBIBaI-OLL[I/Ie BBIGOP
OTBeTad.

Uto 03HauaeT TepMUH "TIpeIMKTUBHAs aHA/IUTHKA" B KOHTEKCTe IIU(PPOBU3AINU TTPOMBIIIIJIEHHOCTHA?
BapuaHTbI OTBETOB:
A) D710 cucrema mrpadoB 3a HellpaBU/IbHbIE TIPOTHO3bI.

B) OTO aHa/Iu3 [AaHHBIX U MOJ€/TMpOBAHNWE [JIS TIPEACKA3dHWSA BO3MOXHBIX OTKA30B O60py,£[0BaHI/IH A0
KX BO3HHUKHOBEHMHA.

C) D10 OTYET O BBHINO/IHEHWH I171aHa [TPOM3BO/CTBA 3a MPOLI/IbI KBapTal.

D) 3to BU3yanu3auysi JaHHLIX B peajlbHOM BpeMeHH 0e3 MPOrHO3UPOBaHMUSI.

[TpouuTaiiTe TeKCT, BbIOEpUTE TIPABUIBLHBIN OTBET U 3alTULLINTe apryMeHThbl, 000CHOBBIBAIOIIVE BEIOOD
oTBeTa

[TpouwnTaiiTe TEKCT, BEIOEPHUTE MPABU/BHBINA OTBET M 3alMIIINTE apryMEeHThI, 000 CHOBBIBAOII[HEe BBLIOOD
oTBeTa.

Kakoit cranjapt e>kut B ocHoBe KoHIenmu "MaaycTpus 4.0", TeCHO CBsI3aHHOM C 1jidpoBU3alreit
TPOMBILLLJIEHHOCTH?

BapuaHThl 0TBETOB:

A)T'OCT P 34.201-2021.

B) ISO 9001.

C) IEC 62264 (ctangapt unterpauyu ERP u MES-cuctem).

D) IEEE 802.11 (Wi-Fi).

Ne 10 TTpouuTaiiTe TEKCT, BEIOEpUTE TPAaBUIbHBIE OTBETHI M 3aNUIINTE apPTyMEHThI, 000CHOBBIBAIOIL[MEe BEIOOD

OTBETOB

HpquTaﬁTe TeKCT, BbIGepI/ITe MpaBUJ/IbHBIE OTBETHI U 3alTUIINUTE apTYMEHTHI, 060CHOB]>IBEIIOLL[I/IG BLI60p
OoTBeTAa.

Kakue 13 nepeurcieHHbIX [IPOLIeCCOB MOXKHO MOZe/IMpoBark B Ansys?
BapuaHThI OTBeTOB:

A) TerniooOmeH B paguaTope 3/1eKTPOHHOTO yCTPOMCTBA.

B) IuHamuka xxugkocty B Tpyboriporose (CFD).

C) DxoHoMuueckast 3¢ (heKTUBHOCTb TTPOM3BO/ICTBA.

D) PacnipeiesieHrie HanpsbKeHU B CBAPHOM IIIBe.

Ne 11 TIpouwnTaiiTe TEKCT, BbIOEpUTE MPABU/IbHbIE OTBETHI M 3aIUIINTE apryMEHThI, 000CHOBBIBAIOIIME BEIOOP

OTBETOB

HPOQHTaﬁTe TeKCT, BbI6epI/ITe MpaBUJ/IbHbIE OTBETHI U 3alTAIIINTE apPTYMEHTHI, O6OCHOBbIBaIOH_]I/Ie BbI60p
OTBeTa.

Kakue 13 3TuX yTBep>KJeHHI BepHBI AJisi IpeAUKTUBHOTO 00cmyxuBaHus (Predictive Maintenance) Ha
OCHOBe JJaHHbIX U MOZe/TMPOBaHKA?

BapuaHTel 0TBeTOB:
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A) TpebyeT TO/TBKO peTPOCIIEKTHBHOTO aHa/M|3a JJAHHBIX.
B) Ucnonb3yet patuviky loT 1 MareMarrueckuie Mofiesii Ji71s IPOrHO3a U3HOCA.
C) ITo3BossI€T COKPATUTDH He3alrlaHUPOBAHHBIE ITPOCTOU 000PY/0BAHMSI.

D) 3amMeHsieT Bce T/IaHOBLIE PEMOHTHI.

Ne 12 TTpouuTaiiTe TeKCT, BbIOepUTe MPAaBUIbHBIE OTBETHI M 3alUIINTE apPTyMEeHThI, 000CHOBBIBAIOIL[ME BEIOOD
OTBETOB

I[TpouuTaiiTe TeKCT, BbIOEpUTe TIPAaBUIbHBIE OTBETHI U 3aITUILINTE apryMeHThI, 000CHOBBIBAOIIME BEIOOD
OTBeTa.

Kakuie u3 ciieiyromyx TeXHOJOTHM OTHOCSTCS K MHCTPYMeHTaM LU POBU3aL[UH ITPOMBIIIIEHHOCTH?
BapuaHTh! 0TBeTOB:

A) Cucremslr PLM (Product Lifecycle Management).

B) MK3-mopnemposanue (Ansys, Abaqus).

C) bnokueitn a5t GUHAHCOBBIX TPaH3aKIIUM.

D) Liudpossie aBoiHuky (Digital Twins).
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