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JIUCT COI'JIACOBAHUA

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

15.03.06 MexaTpoHHKa ¥ po0OTOTEXHHKA

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

N8 CUCTEMBI ITPUBOJ OB, MEXATPOHUKA 1 POBOTOTEXHUKA

3aBeaytommii Kadeapoii Ctaxxkor C.M., 1.T.H., ripod.




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:

OTIK-4 — CrocobeH TOHMMATh TIPUHIUILI PabOThl COBPEMEHHBIX WMH(MOPMAIMOHHBIX TEXHOJOTUH U
WCTIO/b30BaTh WX JJIs1 pPelleHus 3aZiad NpogeCcCUOHaNbHON [esTeTbHOCTH
IMK-93 — CrocobeH reHepyupoBaTb HOBble HAeH [/ pelieHHs 3afad  LUGPOBOM 3KOHOMMKH,

abcTparvpoBaTbCsi OT CTaHJAPTHBIX MOJeNel, TepecTpavBaTh C/IOKMBILHECS CIOCOObI pelleHus 3afad,
BBIZIBUTATh a/IbTePHAaTUBHbIE BAPUAHTHI [IeMCTBUH C LIe/IbI0 BEIPAOOTKY HOBBIX ONTHMAJIBHBIX aTOPUTMOB

®OpMHUPOBaHUIO KOMITETEHIIUN CJTY>KUT OCTYKEHHE CIIeYIOIIUX Pe3y/ibTaToB 00pa3oBaHus:
OIIK-4

3HAHUS:

WH(POPMAIMOHHBINA TIPOL[ECC B aBTOMATU3WPOBAHHBIX CHUCTEMAxX, TMOHATHe 00 WH(OpPMAaIMOHHBIX
TeXHOJIOTHSIX;

00111 COCTaB MUPOBBIX HANPABIEHUH B IIU(POBOM MTPOU3BO/ICTRE;

OCHOBBI KOMITBIOTEPHBIX KOMMYHUKALIMH, COBPeMEHHbBIE TEXHUUeCKHe Cpe/icTBa 0OMeHa JIaHHBIX;

TOHMMaHKe apXUTEKTYPhI (habpUK OyAyIIero u BUPTyaabHbIX (haOpUK;

yrpo3bl KubepOe30macHOCTH, MX aHaIW3, METO/IbI 3allMThl MH(OPMALWY;

(hopmanu3aiuM 3aiad ¥ UCIoIb30BaHUe TIPOrPaMMHOTO MHCTPYMEHTApUS [/l X pean3aliuy;

YMeHuUs:

BbIOMpaTh ajIeKBaTHBIM METO[| pellleHus 3ajad B MpoheCcCHOHaNbHOW 00/1acTh C HCMOJh30BaHUEM
MH(MOPMALIMOHHBIX TEXHOIOTU;

MIPUMEHEHWE KOMITBIOTEPHOTO UH)XMHUDWHTA B IUGPOBOM TPOEKTUPOBAHUM TPU  PEIIeHUU
MOCTAB/IEHHBIX 33/]ay;

00paboTKa YMC/IOBBIX JAHHBIX U CUTHAJIOB IaATYMKOB C UCTIOIb30BaHHE WHPOPMALMOHHBIX TEXHOIOTH;

BHe/IpeHHe WHHOBAI[MOHHBIX TEXHOJIOTUH B TPOM3BO/ICTBEHHBIH MPOIIECC;

COCTaB/IeHWE AaJITOPUTMOB peIlleHWs 33/lau  MPOU3BOJICTBA, WCIO/b3ys HOBeHie 1udpoBbIie
pa3paboTKy;

BBIOpaTh MeTo/[bl 00ecieueHust KuOepbe30macHOCTH B TTpOGeCCUOHATBHOU Cpefe;

HABbIKU:

CaMOCTOATeIbHOM PaboThl B Cpejie OmeparjuoHHON CHCTeMbI, 00pabOTKM 3arpoCcoB M WHGOPMALUH C
WCTI0/Tb30BaHUEM TIPUKJIA/IHOTO MPOrPAMMHOT0 00ecreueHvsl.
IK-93

3HAHUS:

MH(MOPMALIMOHHBIM TPOLIECC B aBTOMAaTHU3WPOBAaHHBIX CHUCTEMax, IOHSTHE 00 WHGMOPMALMOHHBIX
TEXHOJIOTUSIX;

00IIMI COCTaB MUPOBBIX HampasjieHUH B LIU(POBOM ITPOH3BO/ICTBE;

OCHOBBI KOMITHIOTEDHBIX KOMMYHHKAI[UH, COBPEMEHHbIE TEXHUUECKHE CPeICTBA 0OMeHa /JaHHBIX;

(hopmanu3arus 3a7jau ¥ UCT0/Ib30BaHHe TTPOrPAMMHOTO HHCTPYMEHTApUS /ISt UX pear3aliyiy;

YMeHuUsi:

BBIOMpATh afIeKBaTHBIM METOZ, peIIeHusl 3ajau B TMpodeCcCUOHATbHOM 00/1aCTU C WCIOJh30BaHUEM
“H(OPMaLIMOHHBIX TEXHOJIOTHM;

NpUMeHeHNe KOMIBIOTEDHOTO WHXKMHWPDHHTA B LUMGPOBOM TPOEKTUPOBAHWU TIPH  pelleHrnH
MOCTaB/IEHHBIX 3a/]ay;

006paboTKa UMC/IOBBIX JAHHBIX U CUTHAJIOB JIATYMKOB C UCTIO/Tb30BaHHE MHPOPMAIIMOHHBIX TEXHOIOTH;

BHE/IpeHHe WHHOBAI[MOHHBIX TEXHOJIOTUH B MTPOU3BO/ICTBEHHBIH MPOIIECC;

COCTaB/ieHWe aJrOPUTMOB pelleHus 3a7lau TPOM3BOACTBA, WCIOb3ys HOBellMe LU(POBbIe
pa3paboTKy;

HABbIKU:

BLIOMpaTh afleKBaTHBIM METO[, pelleHus 3aJad B MpodeCccHOHaNbHOW 00/1acTh € HCIMOJb30BaHUEM
WH(POPMAIMOHHBIX TEXHOJIOTHH;

MpUMEHEeHHe KOMIMBIOTEPHOTO MH)XMHUPWHra B I[M(GPOBOM TMPOEKTUPOBAHUM TIPH  PEIleHUU
TOCTaB/IeHHBIX 33/]ay;

006paboTKa YMCIOBBIX JaHHBIX U CUTHAJIOB JJATUMKOB C UCTIOIh30BaHHE MHMOPMAIIMOHHBIX TEXHOIOTU;

BHe/[peHIe MHHOBAL[MOHHBIX TeXHOJIOTHH B TIPOU3BO/ICTBEHHBIN TPOLIECC;

COCTaB/ieHWEe aJTOPUTMOB peIleHus 33/lau  MPOW3BOACTBA, WCIMO/b3ys HOBeHiMe I1rdpoBbie
pa3paboTKu.



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
o HanpasyieHuto 15.03.06 MexampoHuka u pobomomexHUKa.

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

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

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

¢ OIIK-2 — CrniocobeH IPUMeHSITb OCHOBHBIE MeTOABI, CIIOCOOBI U CPeJICTBA TO/TyYeHus], XpaHeHHUs,
riepepaboTKy MHGOPMALIUK TIPH peLlieHnH 3a/ja4 Mpod)e CCUOHANIBHOM [1eSITeTbHOCTH

¢ TIK-93 — CniocobGeH reHepupOBaTh HOBbIE HEH /IJIS1 peIleHus 3a/1au [U(PPOBOH IKOHOMUKH,
abCTparupoBaThCs OT CTaH/[APTHBLIX MOJieJel, IepecTpanBaTh CJAMKHUBIIHECS CTIOCOOBI pelleHus 3a/1auy,
BBIJIBUTaTh a/IbTePHATUBHbBIE BADUAHTHI IEHCTBUH C 11€/1bI0 BEIPAOOTKH HOBBIX OMTUMAJbLHBIX
aJrOPUTMOB

e [1K-94 — CrniocobeH K yrmpassieHHto nH$opMaLeil U JaHHBIMU, IOMCKY UCTOYHUKOB MH(OpMaLUK U
JTAHHBIX, BOCIIPUSTHIO, aHa/IU3Yy, 3alIOMUHAHKIO U Tiepejjade WHPOPMAaLIMK C UCIOb30BaHeM LUPPOBLIX
CpeJCTB, a TaKXKe C MOMOIIIbIO aITOPUTMOB TpY paboTe C TIOMyYeHHbIMU W3 Pa3/TMUHBIX UCTOUYHHUKOB
JIAaHHBIMH C 11e/TbI0 3P GEeKTUBHOTO HCIT0/TL30BaHUS TIOTyUeHHOM HHGOPMALIUH /I PellleHus 3a7au



3. CTPYKTYPA U COAEPXKAHUE JUCIIUII/INHBI

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

3.1. Copeprxanue (JUAAKTHKA) JHCLUATUTHHBI

Ay/MTOpHBIe 3aHATHS
B KOHTaKTHOIi ¢hopme
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Paspen 1. IIpoMblIiieHHbIEe PeBO/TIOMH B Npou3BoAcTBe. 1.1. [IpombInuieHHbIe
peBo/moLuu. 1.2. MupoBble MHUL{MAaTUBbI U IIPOrPaMMbl, HarlpaB/ieHHbIe Ha
LubpoBu3aLuio pon3ssozcTsa. 1.3. CoBpemenHble T B IPOMBILIIEHHOCTH U
2 3 6usHece. 1.4. MexxorpacsieBble LUpoBble u1aTGopmbl. THnm3anus LudpoBbIX 35 10 6 4 25 30 30
riatdopm. 1.5. Konuernuust pabpuk Gyayiero. 1.6. ApxutekTypa (abprk
Gyayiero. 1.7. KoMITbIoTepHbIA HHXUHUPUHT. Bo3MOXXHOCTH 1MdPOBOrO
TIPOEKTUPOBaHUSL.
Paspen 2. Iludpossie TpaHchopMaLiy B COBP uHdopmaiy
obmectBe. 2.1 Iudpossie apoiinuky 2.2 [Toctpoenue 11dpoBoit dpabprku 2.3
2 3 0O630p a/AUTUBHBIX TEXHOJIOTHIA 2.4 AIMTHBHBIE TeXHOJIOrUHU. 3]] redats 2.5 40 15 7 8 25 25 25
KoMIo3uTHbIe MaTeprasbl, MeTa 1 HaHOMaTepHaJIbl, CyIIepCIIaBbl 151 a/UTHBHBIX
TexHonorui 2.6 Liudposas TpaHcdopmalys 2.7 VIHTepHeT-Belliei 1 TeXHOIOTHH
paboThl ¢ HO/IBIIMMHU JAHHBIMH.
Paspen 3. Nudopmary e uuu ¥ TexHosoruu. 3.1 O6auHbie
TexHooruuu 3.2 CHCTeMB! yrpaB/ieHHst UppoBoi Kommnanuel 3.3 KoHuemnwyst
2 3 YMHoi#t habpuky. CHCTeMbI yNpaB/IeHHst YMHbIM TPOH3BOACTBOM 3.4 Beezienue B 33 9 4 5 24 45 45
po6oToTexHUKyY 3.5 KoHLienuusi BUpTyanbHoii Gabpuku. Tloctpoene
JIOTUCTUUYEKCKUX LieTiel [/1s BUpTyasnbHOM dabpuku 3.6 KubepbesonacHocts 3.7
Brusiaue UT Ha skosoruio, 06pa3oBaHue, COLManbHble PUCKH.
Bcero 3a 3 cemecTp 108 34 17 17 74 100 100
Bcero no gucuuninHe 108 34 17 17 74 100 100
3.2. AyAMTOPHBIA MPAKTHKYM
Oo0neMm,
Ne Homep 1 HauMeHOBaHHe
Tema MNPAKTUYECKOr'0 3aHATUA ayA.
n/n Pa3ae/ia JUCHUILIMHbI
JacoB
HPOMLIH_U'[E‘HHI)IE PEBOJIFOLINH, UX BJIMAHHE HAa SKOHOMUKY
1 Pasgen 1. IlpoMbliiieHHble  |CTpaH M [POMBILIEHHOCTHU B LieJIoM. PaccmoTpenue 4
PEBOJIFOLIMUA B IIPOU3BOACTBE. |TIPUMEHEHUA COBPEMEHHbIX UTsB TPOMBIIIJIEHHOCTH U
OusHece.
Pasgen 2. Iludpossie
T aﬁc o 1]v_11a ?1[1)/1 s Bosnee rybokoe o3Hakom/ieHHe ¢ 0cHOBHBIMH UIT (LudpoBbie
2 CEB eMegHo;Il JIBOMHUKH, aIIMTUBHBIE TEXHOIOT' MM, UHTEPHET-Belllel U 8
P TEXHOJIOTUM PAbOTHI C OOJBIITUMYU ITAHHBIMU).
UH(OPMAaLIMOHHOM 00IIleCTBe.
3 Pazpen 3. indopmarionHble |PaccMoTpeHMe OCHOBHBIX acnekToB (abpuk Oyayiero, ux 5
WHHOBAIIMX U TeXHOJIOI'MH. 6830HaCHOCTI/I, KaK 3KOJIOI‘H‘IECKOﬁ, TaK U HHCl)OpMElL[HOHHOﬁ
Bcero 3a 3 cemectp 17
3.3. CamocrosnTenpHas padora crygenra (CPC)
Ne |Homep u HaiMeHOBaHHMe pa3jesia Oo0bem,
Co;[ep)l(alme y‘lEGHOFO 3a/jaHHUA
n/n JAUCITMIIVIMHBI qacoB
I/I3y‘~IEHI/IE peayCMOTPEHHBIX HpOFpElMMOﬁ
1 U/IaKTUUEeCKUX eJUHUL] [10 PeKOMeH/lyeMOo 10
Paspen 1. ITpomslnieHHbIe ARA AUHHR 110 P o
JiaTeparype, IOAr0TOBKa K TeCTUPOBaHUIO Nel
PEBOJIFOLIMU B TIDOU3BOACTBE.
y) HOAFOTOBKa K BBITIO/THEHHWIO U 3allJUTe MMPAKTUUEeCKOI'o 15
3azanms 1
I/I3yquHe peayCMOTPEHHBIX nporpaMMoﬁ
3 |Pa3gen 2. Lludpossie JMJAKTUUYeCKUX e[JUHUL] TI0 PeKOMeH/lyeMOii 15
TpchcbopMaum/I B COBpeMEHHOM JINTeparype, NMoAroToBKa K Te CTUPOBAHUIO Neo2
4 I/IH(bOpMaL[I/IOHHOM 06H.[ECTBE‘. HO,Z[I‘OTOBKa K BBITIO/THEHHWIO U 3allJUTe MPAKTUUECKOI'o 10
3a7iaHus 2
5 |Pa3sgen 3. HdopmalioHHbIe W3yueHue npesyCcMOTpPEHHBIX IPOrPaMMOi 12
HWHHOBAIlM1 U Te€XHOJIOI'MH. AUIaKTHUYeCKHUX e JUHUL] 10 pEKOMEHAYEMOﬁ
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JiiTeparype, OAr0TOBKa K TeCTUPOBaHUIO Ne3

HOAFOTOBKa K BBITIO/THEHHWIO U 3allJUTe MMPAKTUUEeCKOI'o

6 12
3alaHus 3
Bcero 3a 3 cemectp 74
4. ®OPMbI KOHTPOJII OCBOEHUSA TNCLHUIIJINHBI
CEMECTP HEJEJ/IN1 CEMECTPA
1123 4 5/ 6 (7|8 9 10 |11 |12 13| 14| 15 16 | 17
3 Hokn ap Hokn | P Ped | OP | 3au.

Ycsi0BHBIe 0003HAYCHUSA:

Hokn — foknang;

Ped — pedepar;
3ad. — 3auer.

P — nuarHocThueckasi paboTa;

TeKyuii KOHTPOJIb YCIIEBAEMOCTH CTY/[eHTOB TIPOBOJJUTCS B JUCKPETHBLIE BpEMeHHbIE UHTEPBAJIb B
cnenyromx dpopmax:

JTMarHoCTUYeckKas pabora;
JOKIaz;
pedepar.

IIpome)xyTouHas arTecTanusi IIPOBOJUTCS B (hopMax:

3a4yeTt.
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5. YYEBHO-METOJIMYECKOE 1 THO®OPMAIIMOHHOE OBECIIEUEHUE
TCIUATUIVHBI

5.1. OcHOBHas JiMTeparypa no JUCLUILIMHE:

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

. . Cuctemsl uckyccrseHHoro 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. Yekmapég. . YrpaBnenue UT-nipoektamu u nporieccamu. Mocksa: FOpatit, 2020, 371. pec.

. A. 1. Benoyc, B. A. Conoayxa. . OcHOBbI Knbepbe3onacHocTH. CTaHapThl, KOHLEMNLIUN, METOAbBI U
cpencTBa obecrieuenusi. M.: TexHocdepa, 2021, 25 3Kk3.

. A. . Benoyc, B. A. Conoayxa. . OcHoBbI Knbepbe3onacHocTH. CTaH/japThl, KOHIIEMI[UA, METO/bI U
cpezncTBa obecrieuenusi. MockBa: TexHocdepa, 2021, 371. pec.

. A. /1. TopyHOB. . AfJUTUBHbBIe TeXHOIOTUU U MaTepuassl. KasansBI'TY "BOEHMEX" nm. 1. @.
YcrtuHoBa, 2019, 31. pec.

. E. 1. FOpeBuu. . OcHoBbl pobotorexuuku. CI16.: BXB-ITetepOypr, 2007, 41 3Ks3.

b WNRE

~ [®)]

[ee]

9. M. ®. MensieB. . Lludposast 3xoHOMIKa Ha nipeanpustud. M.: M3a-Bo MI'TY um. H. 3. Baymana, 2020,
/1. pec.
10. M. ®@. MesnsieB. . LludpoBast 3xoHOMYKa Ha nipegnpustui. M.: U3g-so MI'TY um. H. 3. Baymana, 2020,
15 3x3.
11. I1. T1. Cepebpenurikuii. . AngutrBHble TexHojoruu. CI16.BT'TY "BOEHMEX" um. [I. ®. YcTUHOBa,
2018, 5. pec.

5.2. [lonionHUTeNbHAs IUTepaTypa Mo JUCLUIIIUHE:
He TpebyeTcsi.

5.3. [lepuoguueckue U3faHusi:
He TpeOyroTCSl.

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

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

CoBpeMeHHbIe TPOQecCHOHaNbHBIE 0a3bl JaHHBIX:

1. https://rusneb.ru — HatvonaseHast yekTpoHHast 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/JOBaHUH.

VHdopmalLoHHbIe CTIPaBOYHBIE CHCTEMBI:
1. Texakcriept — ViHGOPMaI[MOHHBIN TIOPTaI TEXHUYECKOTO PeryupoBaHus: HopMmbl, paBuia, 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 TTOpTast ITPaBoBOi WHGMOpMAaI[HH.
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.



ITpunoxenue 1
K paboueli mporpaMme JUCIATTHHBI
OV®POBU3ALIUA BBICOKOTEXHO/IOTUYHBIX OTPAC/IEM ITPOMBIIIJTIEHHOCTHU

AnHoTanusa paboueii nporpaMMsl

HduciunuivHa ON®POBU3AILIA BBICOKOTEXHOJIOTTYHBIX OTPACJIEA
IMPOMBINIVIEHHOCTM! siB/sieTcsl AUCLUMIVIMHON 00s13aTe/IbHON YacTH 0/10Ka 1 rporpamMmel MOATOTOBKH
1o HampasieHuio 15.03.06 MexampoHuka u pobomomexHuka. IUCIMILIMHA peaju3yeTcss Ha ¢akynbrere O
EcrectBenHoHayunblii BI'TY "BOEHMEX" um. [1.®. YcruHosa kadepoit O7 MHpopMaIioHHbIe CUCTEMBI U
MpOorpaMMHasi UH)KEHepUsL.

JucrunivHa HatjesieHa Ha hopMHpOBaHHe KoMhemeHYuli:
OIIK-4 CnocobeH TMOHHMMATh IPHHLUILI PabOTbl COBPEMEHHBIX HH(OPMALMOHHBIX TEXHOJOTMH M
WCTIOb30BaTh WX JJIs PellieHus 3a/iau rpodeCCHOHABHOM e TeTbHOCTH;
[TK-93 CriocobeH reHeprupOBaTh HOBBIE UIeU ZJIs PellleHust 3a7iau U(GPOBOM SKOHOMUKH, aOCTParupoBaThCst OT
CTaH/IaPTHBIX MO/Ie/eH, TIepeCcTparuBaTh CJIOKUBIIHUECS CIIOCOOBI PeIlleHus 3a/lay, BhIIBUraTh a/IbTEPHATUBHBIE
BapHaHThI AEUCTBHUH C 1]e/IbI0 BEIPAOOTKU HOBBIX ONTUMAJIbHBIX a/JITOPUTMOB.

CojieprkaHue AVCLUTUIMHBI 0XBaThIBAeT KPYT BOTIPOCOB, CBSI3aHHBIX C MH(POPMAI[MOHHBIMU TEXHOIOTHUSIMU U UX
BHeJIpeHUeM B LIM(PpOBOe MPOCTPAHCTBO.

[TporpamMmoi1 AUCLIUIIMHEI TIPe/lyCMOTPEHBI CJle[yIoIIe BH/bI KOHTPOJIA:

TeKyuii KOHTPOJIb YCIIEBAEMOCTH CTY/[eHTOB TIPOBOJJUTCS B JUCKPETHBIE BpEMeHHbIE NHTEPBAJIb B
cnepyronumx dhopMax:
e IMarHocTUYeckas pabora;
* [nokiap;
e pedepart.

IIpome)xyTouHas arTecTanusi IIPOBOJUTCS B (hopMax:
e 3aueT.

OO01jast  TPYyI0EMKOCTb OCBOEHHUSI [AUCLUIUIMHBI cocTaBiaseT 3 3.e., 108 u. TIporpamMMoM AWCIUITHHBI
MpelyCMOTPEHbI JIeKIIMOHHbIe 3aHATHS (17 4.), mpaktuueckue 3aHsatus (17 u.), camocTosTesnsHas pabora
cryzeHrta (74 4).
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IIpunoxenue 2

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

TEXHOJ/IOI'U 1 ®OPMbI OBYUYEHUA

PekoMeH/Jaliiy 110 0CBOEHHIO JUCHUILTHHBI /I CTyAeHTa

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

PekoMeHzIalIK  TI0  pacripe/ie/ieHHI0  yueOHOTO BpeMeHU M0 BHJ]AM CAMOCTOSITE/TbHOM paboThl M
pasjeniam JVCIUI/IMHLI TIPUBE/IeHbI B TabTHIIE.

KoHTponb 0CBOeHUMs! AWUCLMIUVIMHBI IIPOM3BOAWUTCS B COOTBeTCTBUM C IlonokeHHMeM O TeKylleM,
py6eKHOM KOHTPOJIe YCIIeBaeMOCTH U TIPOMEKYTOUHOM aTTecTariiy 00yJarouxcsl.

®opMBbl KOHTPOJISI M KPUTEPUH OLIeHUBAHUs TIPYBe/ieHbl B TPUIOKeHHH 3 K Paboueii mporpamme.

HaumeHoBaH#e paboThI Pexomenjiyemas 1uTeparypa prm:{?éKOCTb’
Pazpaen 1. IIpomMbiiiiieHHbIe PeBOJIIOLUH B IPOH3BO/CTBE.
M. ®. Menses. . Lludposas 5K0HOMMKa Ha
Wzyuenvie MPEAYCMOTPEHHBIX npegnpustuu: M.: U3g-so MI'TY um. H. 3.
MPOrpaMMOii /IMJAKTHYECKHX eZHHLY 10 Baymana, 2020 (1) 10
PEKOMEHAYEMOMU JIMTEPATYPE, MOATOTOBKA | A B Uekmapés. . Yrnpasnenue UT-npoektamu u
K TeCTMpOBaHuio Nel npoueccamu: Mocksa: FOpaiit, 2020 (2)
M. @. Menses. . Lludposasi 3koHOMMKA Ha
T1oAroTOBKA K BBITIO/HEHHUIO U 3allyTe npegnpustuu: M.: U3g-so MI'TY um. H. D. 15
MpaKkTH4ecKoro 3afaHus 1 Baymana, 2020 (1)
Wroro mno pasgeny 1 25
Pazpen 2. ITudpoBsbie TpaHchopMaluu B COBpeMeHHOM HH(OPMAI[HOHHOM 00IIIeCTBe.
A. . TopyHOB. . AIJUTHBHbIE TEXHOJIOTUU U
marepuanbl: KazausbI'TY "BOEHMEX" um. /1.
" ®. YcruHoBa, 2019 (3)
SYHEHHE TIDEAYCMOTDEHHbIX . CucTeMbl MCKyCCTBEHHOT'O UHTeJUIEKTa:
TPOrpaMMOM [WAAKTHHECKIX EMHUL TIO | cr16 BTy "BOEHMEX" um. [l ®. YcTiHOBa, 15
peKkoMeHlyeMOi1 iuTeparype, I10r0TOBKa 2015 (2)
K TeCTHPOBAHMIO Ne2 A. A.XpaHOB. . ABTOHOMHBIN MCKYCCTBEHHBIN
uHTenekT: M.: Jlaboparopus 3Hanuid, 2020 (1, 3)
. CucreMbl UCKyCCTBEHHOI'O UHTe/IIEKTa:
CII6.BI'TY "BOEHMEX" um. [I. ®. YCTHHOBa,
2015 (2)
[ToaroroBKa K BBITIOIHEHUIO U 3allUTe 1. 1. CepeGpeHuIKEii. . AqIHTHBHbIe 10
MPAKTHYECKOrO 33/aHUA 2 texHosoruu: CIT6.BI'TY "BOEHMEX" um. 1.
®. YcruHoBa, 2018 (2)
Wroro o pasgeny 2 25
Pa3pen 3. UndopmannoHHbIe HHHOBALIMU U TEXHOJIOTHH.
A. . Benoyc, B. A. Conogyxa. . OCHOBbI
V3yueHue rpe/yCMOTPEHHbIX kubepbe3onacHocT. CTaHAPTHI, KOHIIETILINH,
MIpOrpaMMoi JulaKTUUeCKUX eUHUL] IO METO/bI ¥ CPe/iCTBa obecriederusi: M.:
PeKOMeH/lyeMOi JIuTepaType, IOAroTOBKa Texuocdepa, 2021 (2) 12
K TeCTUPOBaHHEO Ne3 A. . benoyc, B. A. Conogyxa. . OCHOBBI
Kubep6e3onacHocTH. CTaHAapThI, KOHILETILIWY,
MeTo/ibl ¥ cpejicTBa o0ecriedeHUsi: MocKBa:
TTo/roTOBKa K BBIMOJTHEHHIO U 3all[iTe Textocdepa, 2021 (2)
MPaKTHYECKOro 331K 3 E. 1. IOpeBuu. . OcHoBbI poGoToTexnuku: CII6.: 12
BXB-ITetep0Oypr, 2007 (1)
Wrtoro no pasgeny 3 24
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IIpunoxenue 3
K paboueli mporpaMme JUCIATTHHBI
U®POBM3ALIVISA BBICOKOTEXHO/IOTTYHBIX OTPAC/IEV ITIPOMBIIIVIEHHOCTHA

®OH/J] OODEHOYHBIX CPECTB

®DoH/| O1[eHOYHBIX CPe/CTB, MO3BOJISIONIHE OL[eHUThL Pe3y/IbTaThl 06yUeHH s 10 JaHHOM AUCIUITINHE, BKIFOUYAIOT
B ce0s:

e UarHocTUYecKas paborta

* [OKMaf;
* pedepar;
e 3dayeT.

Kputepuu oneHuBaHus

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

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

Hoxnan

JoKmna sl 110 pa3enaM JUCITUTUIMHBI PeI0CTaB/ISIOTCA B TUCbMeHHOU (hopme (TieuaTHoi ). OCHOBHAas
3a71aua paboThI HAJ| IOK/Ia/[OM — YIIyO/ieHHOe U3yUyeHue orpeZie/ieHHON MPOoOIeMbI AUCIUIIIMHBI, 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.
[Nporeypa 3al{uThl 0K/Ia/a MPOXOAUT B (OpMe YCTHOTO BHICTYII/IEHHS C MTOC/IeAYIOIUM TPYIIIOBBIM
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
* COOTBETCTBHE COJIep>KaHUsI 3asiBIEHHOW TeMe, OTCYyTCTBUE B TEKCTe OTCTYIIIEHUM OT TeMbl - 2 Oaruia (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
o0bsicHeHUe - 3 6asia (KOppeKTHO), 2 6anna (MMeroTCs OT/ie/ibHbIe HeloueThl), 1 6asut (OTAebHbIe HeJIOUeThI,
HeJJ0CTaTOYHO 000CHOBaHHbIe pemieHus ), 0 6asioB (akTHuecKue OIMOKH, OTCYTCTBHE 000CHOBAHMS);
* JIOTUYHOCTH U TIOC/Ie[J0BaTe/IbHOCTE B U3/I0KeHWHW Matepuana - 1 6asut (JIoruuHo, mocsiefioBaTebHo), 0
0anioB (JIOTWKa MK TI0C/Ie/J0BaTeIbHOCTL HapyIleHb);
* CIIOCOOHOCTH K aHaIM3y U 0000111eHHI0 MHGOPMAaLIMOHHOTO 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/i (BBIBO/IbI 060CHOBAHBI KOPPEKTHO), 0 6asiy1oB (BHIBOABI 060CHOBAHBI
HeJI0CTaTOYHO);
* NMPABWILHOCTB 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, ecir cymma 6anioB MeHee 5, IOK/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 PeCYpPCOB.
[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 OTCTYIIEHUM OT TeMBbI - 2 6asia (rosiHoe
cootBeTcTBUe), 1 6ann (MMetoTcst HegoueTsl), 0 6anioB (rpyObie OTCTYI/IEHNUS OT TEMBI);

* TIOCTaHOBKa MP00/IeMbl, KODPEKTHOE U3/I0KEHHE Tpe/jjlaraeMbIX PelleHHH, UX TeopeTHUYeckoe 000CHOBaHKE U
o0bsicHeHMe - 3 Oasuia (KOpPEKTHO), 2 6asiia (MMeIOTCS OT/ie/IbHbIe HeloueThl), 1 6a/ (OTAenbHbIE HEOUETHI,
HEeI0CTaTOYHO 000CHOBAHHbIE peliieHus), 0 6aioB (hakThUueckye OMIMOKY, 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 ¥ 060011eHHI0 MH)OPMALIMOHHOTO MaTepuaa, CTeleHb MOTHOThI 0030pa COCTOSTHUS
Borpoca - 1 6asi (Bormpoc OCBslleH MOHOCTHIO), 0 6aioB (0CBelleHKe BOMPOCa He TIO/THO, OTCYTCTBYIOT
HeoOxoZrMbIe 0000IIeHNUs 1 3aK/TIOUeHHs);

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

* IPaBUILHOCTh O(OPMIIEHHS (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 ogopmieHnn), 0 (odopMiieHre He COOTBETCTBYET TPeDOBaHHSIM).

O1leHKa «3auTeHo» - 6-10 6asioB

OrieHKa «He 3auTeHo» - 0-5 6asIoB

B cnyuae, ecnu cymma 6aioB MeHee 5, pedepat nofiexkut 10paboTke ¥ TOBTOPHOM 3alliuTe.

3auert

3aueT 0(hOpMIIAETCS CTYAEeHTaM, IJTAHOMEPHO U YCITEIITHO OCBOMBILINM CO/IePKaHWe yueOHOM
JTUCLIUTUTUHBI TTPY YCJIOBUH TIOJTHOTO BBITTOJTHEHUS BCEX KOHTPOJILHBIX PabOT /10 KOHIIA SK3aMeHal[UOHHOM
Ceccuu.
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[MacriopT doHa OLIEHOUHBIX CPeJICTB

AyauTopHBIe <
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Paspen 1. IIpombinieHHbIe
2 3 35 | 10 6 4 25 30 | 30 | Hoknan
PeBO/IIOLH B IPOU3BO/CTBeE.
Pa3pen 2. Ifudposbie Tpancopmarumn
2 3 |B coBpeMeHHOM MH()OPMAILHOHHOM 40 | 15 7 8 25 25 | 25 | Hoknap
o0iecTBe.
7 3 Pa3pen 3. UndopmanmuonHbie 33 9 4 5 24 45 | 45 Joxkag,
UHHOBALIUU U T€XHOJIOTUH. Pedepar
Bcero 3a 3 cemecTp 108 | 34 | 17 17 74 | 100 | 100
Bcero no agucuunInHe 108 | 34 17 17 74 | 100 | 100
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OneHouHble MaTepuaJbl o guciunaude IIMOPOBU3AIINA BBICOKOTEXHO/IOI'MYHBIX

OTPACJIEV TIPOMBIIIJIEHHOCTHU

OIIK-4 - CnocoGeH noHUMamb NpuHYunbl pabomsl co8peMeHHbIX UHPOPMAYUOHHBIX MeXHOo/102Ull U
ucnonb308amb ux 0151 peweHusi 3a0a4 npogheccuoHa/bHOLU desimeabLHOCTU

Ne 1

Ne 2

Ne 3

Ne 5

Ne 6

ITpounTaiiTe TEKCT U 3aMUIIKATe Pa3BePHYThIM 000CHOBAHHBIN OTBET
Urto Takoe "Hayctpus 4.0" 1 Kakve TeXHOJIOTHUW B Hee BKJTHOYarOTCS?
ITpouuTaiiTe TEKCT U 3alUIIINTE Pa3BEPHYTHI 000CHOBAHHBINA OTBET

Kakue npuHUuIBI KHOep6e30racHOCTH 0CO0eHHO BayKHBI MPY L{U(GPOBU3AL{N TIPOMBIIIIEHHBIX
oTpaciei’?

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

HpquTaﬁTe TeKCT, BbIGepI/ITe HpaBHJ’[LHLIﬁ OTBET U 3allUIINTe apryMeHThI, O6OCHOBLIBaIOLL[I/Ie BLI60p
OoTBeTa.

Kakoti ctangapT yieXxut B ocHOBe KoHLernvu "MHaycTpust 4.0", TecHO CBA3aHHOM ¢ rudpoBu3anyeit
[IPOMBIILIJIEHHOCTH?

BapuaHTbI OTBETOB:

A)TOCT P 34.201-2021.

B) ISO 9001.

C) IEC 62264 (ctaupapt uaterpauyu ERP u MES-cucrem).

D) IEEE 802.11 (Wi-Fi).

I[TpouuTaiiTe TeKCT, BbIOepUTe TIPaBUIbHBIE OTBETHI U 3aITUILINTE apryMeHThl, 000CHOBBIBAOIIME BEIOOD
OTBETOB

ITpouwnTaiiTe TEKCT, BbIOEpUTE MPABUIbHBIE OTBETHI U 3alUILINTE apTyMeHThI, 000 CHOBBIBAIOII[He BEIOOD
OTBeTa.

Kaxkue 13 nepeunciieHHBIX TIPOLIECCOB MOKHO MOJIE/TUPOBATh B ANsys?
BapuaHTel 0TBeTOB:

A) TerytooOMeH B pafiiaTope 3JIeEKTPOHHOTO YCTPOMCTRA.

B) unamuka xugkocty B Tpyboriposoge (CFD).

C) OkoHomMuueckast 3¢ deKTUBHOCTh POU3BO/ICTBA.

D) PacnipesiesieHie HarpsKeHW B CBApHOM IIIBe.

HquHTaﬁTe TeKCT, BLI6epI/IT€ NMpaBUJ/IbHBIE OTBETHI U 3alMUIINUTE dPTYMEHTHI, O6OCHOBLIBE1IOLL[I/IE BLI60p
OTBETOB

ITpouwnTaiiTe TEKCT, BEIOEPHUTE MPABUIbHBIE OTBETHI U 3aIHUIIINTE apTyMEHThI, 000 CHOBBIBAIOII[He BLIOOD
oTBeTa.

Kakuie U3 3THUX yTBEp>K€HUH BEPHBI Jj1s1 TIPeAUKTUBHOrO 00cnykvuBanus (Predictive Maintenance) Ha
OCHOBe JIaHHBIX ¥ MOZI€/TUPOBAHUS?

BapuaHTeI OTBETOB:

A) TpebyeT TO/IbKO pEeTPOCIIEKTUBHOTO aHA/IN3a JJAHHBIX.

B) Ucnonb3yet gatuviku [oT 1 MaTeMaTrueckue MoZiesid /iJist IIPOrHO3a U3HOCA.
C) TTo3BonsieT COKpaTUTh He3arJIaHMpOBaHHbIe TPOCTOU 000PYAOBaHUSI.

D) 3ameHsieT Bce I/IaHOBbIE PEMOHTEI.
ITpouwnTaiiTe TEKCT, BbIOEpUTE MPABUIbHBIE OTBETHI U 3alUILINTE apryMeHThI, 000 CHOBBIBAIOIL[ME BEIOOD
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OTBETOB

HpquTaﬁTe TeKCT, BbI6epI/ITe MpaBUJ/IbHbIE OTBETHI U 3allUIINTE apTYMEHTHI, O6OCHOBbIBaIOU_]I/Ie BbI60p
OTBeTad.

Kaxkue 13 ciieytoimx TeXHOMIOTHM OTHOCATCS K MHCTPyMeHTaM Lr(POBU3aLIMH ITPOMBILLIEHHOCTH?
BapuanTe! 0TBeTOB:

A) Cucremsl PLM (Product Lifecycle Management).

B) MK3-monenposanue (Ansys, Abaqus).

C) bnokueitn 7151 GUHAHCOBBIX TPaH3aKIIAMA.

D) Uudpossie aoiinuku (Digital Twins).
Ne 7 IlpouMTaiiTe TEKCT U yCTAaHOBUTE COOTBETCTBHE
YcTaHOBUTe COOTBETCTBUE MEX/y TePMUHAMU LIU(PPOBU3aLMU U UX OTpeJe/leHUSIMU:

Tepmun Omnpepenenue

1. IlpegukTUBHOE
A) TnHamudecKast BUPTyasbHasl KOrusi 00beKkTa, 06HOB/IsieMast B

obcrmyxuBanue eaJbHOM BPeMeHH!
(PdM) P P
2. ITudposoit
L . ... B) Cucrema, rpeficka3sbiBaroliasi 0TKasbl 000pyi0BaHNsI HA OCHOBE
nBoiHuK (Digital "
. JIAHHBIX U Mofeseit
Twin)
3. Metof,
KOHEUHBIX C) YncneHHBIN MeTOZ, AJ1s1 PelleHus 3a[ja4 MeXaHUKu JiehopMupyemMoro
3/1eMeHTOB Tesa
(MKD)

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

4. Mnpycrpus 4.0 I0T, Al 1 LudpOBLIX IBOWHUKOB

Ne 8 TIpounTaiiTe TEKCT ¥ YCTaHOBUTE COOTBETCTBHE
YCTaHOBUTE COOTBETCTBHE MEXK/Y 3TaraMu paboThl C MOJIE/TbIO B ANSYS U UX OMHCAHUEM:

JTamn padoTsI B
Ansys

1. IToctpoenue
reoMeTpUu

OmnucaHue 3Tana

A) PazbueHure Mo/ie/id Ha KOHEUHBIE 3JIEMEHTHI (TeTpasiphbl, FeKCa3/iphbl)

2. l'enepanus
CeTKH

3. 3ajanue
IPaHUYHBIX C) Coszganue 3D-mopenu petany B DesignModeler/SpaceClaim
yCI0BUM

4. Banmupauus
pe3y/bTaToB

B) HpOBepKa dJ€KBATHOCTU MO /I Ha 3KCIIEPUMEHTA/IBHBIX JdHHBIX

D) Ilpunoxkenue cuj, 3aKperieHui U TeMIlepaTypHBIX BO3JeCTBUI

Ne 9 IlpouMTaiiTe TEKCT YU YCTaHOBUTE IOC/IE0BATeIbHOCTD
IIpouuTaiiTe TEKCT ¥ YCTAHOBUTE TMOC/IE/I0BATEIbHOCTD.

[TocnenoBarenbHOCTD pellieHMs 3a/jauyd Terionepeaud B Ansys. YCTaHOBUTE TTPABU/IbHBIN MOPSIA0K
JleficTBUI Npy MOJieTMPOBAaHUU TeTlIornepe/jaur B 3/IeKTPOHHOM YCTPONCTBe C TIOMOLIbI0 ANSYS:

1. 3amanme ko3 duIerTa TerIoNPOBOJHOCTH MaTepHaioB
2. Busyanusauys TemneparypHbIX oj1eid
3. [TocTpoenue 3D-reomeTpruy KOpIlyca U KOMIIOHEHTOB

4. HazHaueHue rpaHUUHBIX yC/I0BUH (TEII0BOM NOTOK, KOHBEKLIS)
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5. l'eneparyisi ceTku

6. 3amnyck pacuéta U NpoBepKa CXOAUMOCTH
Ne 10 IIpouuTaiiTe TEKCT U yCTaHOBUTE TOC/E0BaTeIbHOCTD
ITpouunTaiiTe TEKCT U YCTAaHOBUTE M10C/I€0BATeIbHOCTb.

IMocnenoBarensHOCTE pa3paboTky ruOPUAHON MOZeU AJisl TPOTHO3a OCTAaTOYHOTO pecypca TypOvHEI.
Ycnosue:

st ra30TypOMHHOM YCTaHOBKHM HeOOXOAWMO CO37aTh MOZe/ b, COUEeTaroIIyIo:
+ ®u3nyUeCcKre MPUHIUMLI PabOTHI (YpaBHEHHUS TePMOJMHAMUKH)

* JlaHHbIE C JAaTUYMKOB 3a 5 JIeT 3KCIIIyaTalyn

* Pesynsratel MK3-aHanu3a TepMrUveCcKUX HarpspKeHUH

3azjauva:

YcTaHOBUTE MPaBUBbHBIN TIOPSAJOK 3TANIOB CO3/IaHUsI TUOPUIHON MOJIeNH:

1. KasmbpoBka (hu3nueckoi Moie/id Ha UCTOPUYECKUX JaHHBIX

2. ObyueHue HeHpOCeTH Mpe/CcKa3bIBaTh AedopMalliu J0MaToK

3. lnTerpanysi ypaBHeHWH Terioo0MeHa B BBIUMC/TUTENBHBIN alTOPUTM

4. Banvpauus Ha JaHHBIX C @HAJIOTUYHBIX TYPOUH

5. Co3zmanue 1[udpoBOro IBOWHUKA C 00PATHOU CBA3BIO B peabHOM BPeMeH!

6. OrTUMuU3aLyst TUTepriapaMeTpoB MallIiHHOTO 00yueHu s

Ne 11 IpouunTaiiTe TeKCT, BbIOEpHTE MPaBU/IbHBIN OTBET U 3allIIUTe apryMeHTbI, 000CHOBBIBAIOLIHE BEIOOD
oTBeTa

[TpouwnTaiiTe TEKCT, BEIOEPHUTE MPABU/BbHBINA OTBET U 3alMIIINTE apryMeHThbI, 000 CHOBBIBAOII[He BLIOOD
oTBeTa.

Kakoti T MogiestupoBaHusi B Ansys yailie BCero UCIo/b3yeTcs [t TPOrHO3MPOBaHMUs yCTan0CTH
MeTa/l/TnueCKUX KOHCTPYKLWM?

BapuaHThI 0TBETOB:

A) CFD (Computational Fluid Dynamics) — mozenupoBaHue ruipOAMHAMUKH.
B) FEA (Finite Element Analysis) — MeTo/l KOHEUHBIX 37IEMEHTOB.

C) EMA (Electromagnetic Analysis) — 3/1eKTpOMarHWTHbIN aHaIu3.

D) RBD (Rigid Body Dynamics) — AnHam#Ka TBEp[OTO TeJia.

Ne 12 TIpouuTaiiTe TeKCT, BbIOepUTE MPABUIBHBIN OTBET U 3aMUIIMTe apryMeHThl, 000CHOBBIBAIOLIE BEIOOD
OTBeTa

HpOQHTaﬁTe TeKCT, BbIﬁepI/ITe HpaBHJ'[LHLIﬁ OTBET U 3allNIINTE apryMeEHThI, O6OCHOBLIBaIOU_[I/Ie BLI60p
OoTBeTAa.

Uro 03HauaeT TepMUH "TIPeJUKTHUBHASI aHAIUTHKA" B KOHTEKCTe L{(pOBU3AL{M IIPOMBIIIEHHOCTH?
BapuaHTbI OTBeTOB:
A) D710 cucrema mrpadoB 3a HelpaBU/IbHbIE TTPOTHO3GI.

B) D10 aHanM3 JaHHBIX U MO/IE/TUPOBAHHUE /ISl TTPe/ICKa3aHKsl BO3MOXKHBIX OTKa30B 000pYy/10BaHUS /10
WX BO3HUKHOBEHUSI.

C) 370 OTUET O BBHINIOJHEHUH TI/IaHa IMPOX3BO/ICTBA 3a MPOILLIbIN KBapTasl.
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D) Oto BU3yanu3anys JaHHBIX B peabHOM BpeMeHH 0e3 IPOrHO3MpOBaHusI.

ITK-93 - Cnoco6eH zeHepupoeamb Hoeéble udeu 0/151 peweHust 3a0ay Yugpoeoti IKOHOMUKU,
abcmpazupoeambcsi 0m cmaHOapmHbIX Mooesell, Nnepecmpaueainb C/A0MCUUILECS] CNOCo0bl pelueHUst
3adau, 8bI08U2amMb a/AbMepHAMuUEHbie apuaHmsbl delicmeuti ¢ ye/iblo 8bIpAOOMKU HOBbIX ONMUMA/bHbIX
aszopummos

Nel

Ne 2

ITpounTaiiTe TEKCT U 3aMUIIKTe Pa3BePHYThIM 000CHOBAHHBIN OTBET
[TpounTaiiTe TEKCT U 3alMILNTe Pa3BEPHYTHIA 000CHOBAaHHBIN OTBET.

AlanTUBHBINA HEHPOUMIUIAHTAT [IJ1s1 CJIOXKHOM aHaTOMHU MO3ra.
TpebyeTcsi CIPOEKTUPOBATh UMIUIAHTAT, KOTOPBIH:

- ABTOMaTHUeCKU MTOBTOPSIET U3THOBI KOPbI MO3ra (paguyc 2-5 MM)

- TTopiep>kKUBaeT KOHTAKT MPH MY/ILCALIMH COCYIOB

- UckmouaeT noBpexeHre TKaHu (faBnedue < 0.01 MIIa)
3aziaHue:

1. OnuIMTe KOHCTPYKIIUIO MaTepyasa C yrpaB/sieMo KECTKOCTEIO.
2. O6ocHyliTe 6e3omnacHoCTL uepe3 MK3-ananus.

3. TIpeasioxkuTe aaropuTM paboThl 1MGPOBOTo ABOMHUKA B peaibHON orepariyy.
IIpouuTaiiTe TEKCT ¥ YCTAHOBUTE COOTBETCTBHE
[MpounTaiiTe TEKCT U yCTaHOBUTE COOTBETCTBUE.

YcraHoBUTe COOTBETCTBHE MeX Ty Tulamu MK3-aHami3a v UX NpuMeHeHreM B IU(PPOBBIX JBOMHUKAX:

Tun ananusza ITIpumenenue
1. Tepmoymipyruii A) ITporHo3s gedopmaiiyii YUIioB B TIPOL[eCCOpPax MY HarpeBe
2.
IapmoHuueckuii

3.
Tononornveckass C) CHIKeHHe MacChl KOCMAYeCKOro anrapara 6e3 moTepy MpouyHOCTH
ONTHMU3aLUs

B) PacuéTt Bubparuii onop JISIT npu BeTPOBOM Harpyske

4. YcranoctHeii D) OlieHKa cpoka Cay»k0bl ionatku Typ6ouHe! TOIT
E) Pengepunr 3D-aHuMaluu f/1s1 ipe3eHTaLuii

Ne 3 TIpouwuTaiiTe TEKCT ¥ yCTaHOBUTE COOTBETCTBUE

HpoanaﬁTe TEKCT U YCTAHOBUTE COOTBETCTBHUE.

YcTaHOBUTE COOTBETCTBUE MEX/Y 3a/laueil B MUKPO3JIEKTPOHUKe U MeTogoM MKD:

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

2. lepopmarius

ripu naiike BGA- B) TepmoMexaHuueCKuii aHan3
KOpITyCOB

3. OM-

coBmectumocTb  C) DnekrpoMarHuTHeIi aHanu3 (HFSS)
I1aT

4.
BubpauyionHass D) MopanbHbli aHamm3
HaZ8>KHOCTh
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3ajaua Metogq MKO

5. TpeluHb! B
Kepamuueckux  E) ®pakranbHOe MoJjeIMpOBaHUe pa3pylleHUst
KOpIycax

F) Pacuét cebecToMMOCTH TIPOM3BOACTBA

Ne 4 TlpouuTaiiTe TEKCT ¥ YyCTaHOBUTE N10OC/Ie[0BaTeIbHOCTh
IIpouuTaiiTe TEKCT M yCTaHOBUTE MOC/IE/I0BATENBHOCTD.

HOCJIEAOBEITEJII)HOCTI) pa3pa60TKM 06110COBMECTUMOI0 UMIL/IAHTATA.

YcTaHOBUTe TIPaBU/IbHBIN MOPSIA0K TAlOB CO3A,aHUsI TUTAHOBOTO TTI03BOHOYHOI'O UMIJIAHTaTa C
ucrnoJib3oBaHueM MKDO:

1. KnuHnueckue ucrbITadus Ha aHToMe

2. Tonnonoruueckass ONTUMHU3aLUsl TeOMeTpUr

3. MK3-aHanmu3 6roMexaHHueCKOTo B3aUMOZIEUCTBHUS C KOCTHOM TKaHBIO
4. Banupauwys mopenu Ha AaHHbix KT naijpeHTOB

5. KoppeKkTupoBKa 10 pe3y/bTaraM yCTaJ0CTHBIX UCTIBITaHUN

6. Cepruduxkarus no ISO 13485
Ne 5 TIIpouMTaiiTe TEKCT ¥ YCTAaHOBUTE ITOC/Ie/[OBAaTeTHHOCTD
[IpounTaiiTe TEKCT U yCTaHOBUTE TOC/Ie0BaTeTbHOCTD.

IMocnenoBaTeIbHOCTh BOCCTAHOB/IEHHS PAO0TOCIIOCOOHOCTH TTyOOKOBOAHOTO poOoTa moce
TIaCTUUEeCKOH JedopMariyu.

Po6ot-6ypusbinuk (rmybuHa 3000 M) rmojiyuuns BMATUHY Ha Hecyliel pame.
OrpaHuyenust:

- HeBO3MOXXHOCTB 1O/TBEMA Ha TIOBEPXHOCTH;

- JlaTuvku PUKCUPYIOT OCcTaTouHble Aedopmariyu 12 MM;

- Puck xpynkoro paspyiuenust npu 4°C.

3apgaua:

OripesienUTe TOPSIOK AeUCTBUM A1 OHIaMH-BOCCTAaHOBJIEHUST PACUETHOM MIPOUHOCTH:
1. JlokanbHBIM HarpeB 30HBI Aedopmariuu 10 80°C

2. BHeapenue azantiBHOM ceTkKu MKD B 11 poBoii ABOMHUK

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

4. VimuTaiys BeITPaB/IeHUs] BMATHHBI METOJIOM IMHAMHUUECKOW pejlakcaliui
5. Bepudukaryist Mofienv 110 U3MEHEeHHU0 YacTOT COOCTBEHHBIX KOyleOaH i

6. [Tpunokenue BUpTyasbHoro ycuwisi 110% ot pabouero uepes 1iudpoBoii 1BOMHUK

Ne 6 IIpounTaiiTe TeKCT, BbIOEpHTE MPaBHI/IbHBIN OTBET U 3allMIINTe apryMeHTbI, 000CHOBBIBAIOLIHE BEIOOD
OTBeTa

[TpounTaiiTe TEKCT, BbIOEpHUTE MPABU/IBLHBINA OTBET M 3alMIINTE apryMeHThbI, 000 CHOBBIBAOIL[1ie BEIOOD
OTBeTa.

ITouemy MKD3 He3amMeHHM IIpU NNPOEKTUPOBAHUU MeJULIMHCKUX UMILJIAHTATOB?

A) INo3BosisieT aBTOMaTU3UpOBaTh 3D-nevuatsb
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Ne 7

Ne 8

Ne 9

B) [TaéT BO3MOXKHOCThL MO/I/TUPOBATh OMOMEeXaHWUYeCKOe B3aUMO/IeCTBHE UMITIAHTATa C TKAHSIMHU
yeJsioBeKa

C) Cokparrjaet Bpemsi perucrpaiuu ugenvst B FDA

D) YnpoiiaeT cocTap/ieHre TeXHUUeCKON JOKyMeHTaluu
ITpounTaiiTe TEKCT U 3aMUIIKTe Pa3BePHYThIM 000CHOBAaHHKIN OTBET
[TpounTaiiTe TEKCT U 3alUILINTe Pa3BEPHYTHIA 000CHOBAaHHBIN OTBET.

OnrrMu3alysi KOMITO3UTHOW Oaiku MocTa ¢ 1epeKToM.

B Hecyireit 6anke MocTa (yI/ieracTHK + aJFOMMHUIN) 0OHAPY>KeHbI PACCI0eHMS.
Tpebyercs:

- OueHUTH OCTaTOUHBIN pecypc 6e3 JeMoHTaxa

- [IpepnoxxuTh MeTOZ, yCU/IEHUS

- VlHTerpupoBarh pelieHue B LU(POBON ABOMHUK UH(PPACTPYKTYPHI

OnuiLnTe 1MoC/efA0BaTeIbHOCTE JeHCTBUE C 000CHOBaHKHeM MeTonoB MKDO.

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

[TpouuTaiiTe TeKCT, BbIOEpUTE TIPABUILHBIN OTBET U 3alTULLIKMTe apryMeHThbl, 000CHOBBIBAIOIIVE BEIOOD
OTBeTa.

Kaxkoit sTan MKD-aHanm3a siBisieTcst Hanboiee KpUTUYHBIM JIJIsl TOUHOCTH PacyéTa MpOUHOCTH
aBUALIMOHHOIO y3/1a?

A) Beibop 1iBeTa BU3yaau3alii pe3y/ibTaToB
B) KauecTBO reHepaijy ceTKu KOHEUHbIX 3/1EMEHTOB
C) CKOpOCTb pelLleHus] CUCTeMbI YpaBHEHUI

D) 3xkcmopt otuéta B PDF

HquHTaﬁTe TeKCT, BbIGepI/ITe HpaBHJ'[LHLIﬁ OTBET U 3allMIINTE apryMeEHThI, 06OCHOBLIBaIOU_[I/Ie BLI60p
OoTBeTa

[TpouwnTaiiTe TEKCT, BEIOEPHUTE MPABU/IBHBINA OTBET M 3alMIIINTE apryMEeHThI, 000 CHOBBIBAOII[HE BLIOOD
OTBeTa.

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

B) BuptyanbHas Banuaiys o60py/i0BaHus A0 (pU3MUeCKOTO BHEIPEHUS

C) I'enepariusi GMHAHCOBBIX OTUETOB

D) YmpaBneHue JTOTMCTUKOM ChIPbST

Ne 10 TTpouwTaiiTe TEKCT, BEIOEPUTE MPABUIbHBIE OTBETHI M 3aMMIIINTE apTyMEHThI, 000 CHOBBIBAIOII[HE BLIOOD

OTBETOB

HpquTaﬁTe TeKCT, BbI6epI/ITe MpaBUJ/IbHbIE OTBETHI U 3allUIIINTE apTYMEHTHI, O6OCHOBbIBaIOU_]I/Ie BbI60p
OTBeTad.

Kakuie ¢akTOpbl KpUTHUHBI /11 MOZle/TMPOBaHMsT KOMITIO3UTHBIX MaTepuasoB B MK3?
A) LiBeT Bu3yanv3aluu CI0€B
B) YueT aHM30TpONMM MexaHUYeCKUX CBONCTB

C) OpueHTaLys C/I0€B B 3/iIeMeHTe
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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, BbI6epI/ITe NMpaBUJ/IbHBIE OTBETHI U 3alTUIIINUTE apPTYMEHTHI, OGOCHOBLIB&IOLL[I/IE BLI60p
OTBeTAd.

[l KakvxX 3a/jau B aTOMHOM SHepreTke npuMmeHstor MK3D?
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
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