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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)

15.03.03 ITpukiapHas MexaHuKa

roz Habopa rpymmsr: 2025
IIporpamMmmMmy cocTaBuiI:

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

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

[Tporpamma paccMOTpeHa
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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
110 Hanpas/eHuto 15.03.03 IIpuknadHas MexaHuka.

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

Cojiep>kaHue JUCLUILIMHBI SIB/ISSeTCsl OCHOBOM /i ocBoeHusi auciuruiviH: BBIYUC/IMTE/IBHASA
MEXAHUWKA n NMH)XEHEPHOE IMPOEKTUPOBAHWUE, IODPEKTUBHOCTD
ITPOMBIIIJTIEHHOTI'O ITPOU3BO/JCTBA.

[TpesBapuTebHBLIE KOMITETEHI[H, COPMHUPOBAHHBIE Y 00yUarOIIErocs /10 Hauasia U3yueHus TUCLIATUTAHBL:

¢ OIIK-14 — CriocobeH pa3pabarbiBaTh airOpUTMbI M KOMITBEOTEPHBIE TIPOTPAMMBI, TIPUTOHBIE 17151
MIPaKTUUeCKOro NIpUMeHeHHs!

e OIIK-2 — CniocobGeH MpUMeHsITb OCHOBHbIE METO/[bI, CTIOCOOBI ¥ CpeJICTBA MOTyYeH s, XpaHeHMs],
nepepaboTKu UH(OpMaIUH

¢ OIIK-4 — CniocobeH MOHUMaTh TIPUHLIUITBI PA00THI COBPeMEHHBIX MH()OPMaIMOHHBIX TeXHOJIOTHI U
WCII0/Tb30BaTh MX /IS PelleHus 3a7ad podecCHoHaMBHOM AesaTelbHOCTH

¢ OIIK-6 — Crnioco6eH pemiaTh CTaHAapTHEBIE 3a[aur TpodeCcCOHATBHOU AeATeTbHOCTA Ha OCHOBE
MHGOPMALIMOHHOM 1 6Ub/TMorpahuuecKor Ky/IbTypbl C IPUMEHEHUEM HHGOPMAaLIIOHHO-
KOMMYHMKALJMOHHBIX TeXHOI0T Uil

¢ [TK-93 — CniocobeH reHepUpOBaTh HOBBIE WJIEH [I/IA PEIIeHNs 3a/iau ITU(POBO SKOHOMUKH,
abCcTparupoBaTbCsi OT CTaHJAPTHBIX MOZeNel, TiepeCcTpanBaTh CI0KUBIIHECS CIIOCOOBI pelieHus 3a/1ay,
BBI/[BUTaTh a/IbTepPHAaTUBHbIE BADUAHTHI A€HCTBHUH C 1ie/Ibl0 BEIPAOOTKY HOBBIX OMTUMAaJIbHBIX
aJITOPUTMOB

e [TK-94 — Crioco6eH K yripaB/ieHHI0 HH(OpMaLieil 1 JaHHBIMH, TOMCKY UCTOUHUKOB MHGOPMALU U
JJAHHBIX, BOCIIPUSTUIO, aHa/IU3y, 3allOMUHAHKIO U Ilepejjade HH(POPMAaLIMK C UCI0/b30BaHKeM LU(PPOBbIX
CpeJiCTB, a TAaK)Ke C TIOMOIIBI0 aTOPUTMOB ITpY paboTe ¢ MoTyyeHHBIMH U3 Pa3/IMYHBIX UCTOYHHKOB
JAHHBIMHU C 1je/1b10 3¢ QeKTUBHOTO MCII0/IH30BaHUsI TI0/TyUYeHHOW HH(OPMaLUH AJIs pelleHus 3aa4y



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. Mocksa: TexHocdepa, 2021, 351. pec.

. A. . Benoyc, B. A. Conoayxa. . OcHoBbI Knbepbe3onacHocTH. CTaH/japThl, KOHIIEMI[UA, METO/bI U
cpezcTBa obecrieuenusi. M.: Texnocdepa, 2021, 25 3k3.

. 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.
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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
o HampaeieHuto 15.03.03 IlpuxknadHas MexaHuka. JWCIUATIIHHA peanu3yeTcsi Ha dakyabrere 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

PexkoMeHanuu 1

0 OCBOEHUH) JUCIHIUTHHBI ISl CTY/IeHTa

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’
Pa3pen 1. ITpombliieHHbIE PEBOIIOLUH B POU3BO/JCTBE.
A. B. Uekmapés. . Yrpasnenvue U T-nipoektamMmu u
V3yuerue TpEAy CMOTPEHHBIX ripotieccamu: Mocksa: FOpaiit, 2020 (2)
MPOTPaMMOM ARAAKTUHECKHX EAMHNL 11O M. ®. Menses. . Lludposas 3xoHOMMKa Ha 10
PEKOMEHAYEMOMH JIMTEPATYPE, MOArOTOBKA npegnpustud: M.: U3n-so MI'TY um. H. 3.
K TecTipoBaHuto Nel Baymaia, 2020 (1)
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)
SYHCHHE P&y CMOTPEHHBIX . CHuCTeMbl ICKYCCTBEHHOTO UHTEJI/IEKTa:
TPOrpaMMOM [WAAKTHHECKIX EMHUL TIO | cr16 BTy "BOEHMEX" um. [l ®. YcTiHOBa, 15
peKoMeH/lyeMol JIuTepaType, MoJrOTOBKa 2015 (2)
K TeCTHPOBAHMIO Ne2 A. A.XpaHOB. . ABTOHOMHBIN MCKYCCTBEHHBIN
uHTenekT: M.: Jlaboparopus 3Hanuid, 2020 (1, 3)
. CucTemMbl ICKYCCTBEHHOTO UHTEJI/IEKTa:
CII6.BI'TY "BOEHMEX" um. [T. ®. YcTUHOB,,
2015 (2)
[ToaroroBKa K BBITIOIHEHUIO U 3allUTe 1. 1. CepeGpeHuIKEii. . AqIHTHBHbIe 10
NpaKTHECKOro 3a/iaHus 2 texHojioruu: CI16.BT'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,
[IPOrPaMMOii AMAKTHUECKUX eMHHUL] [0 METO/Ibl U Cpe/ICTBA obecreueHys: MocCKBa:
PeKOMeH/lyeMOi JIuTepaType, IOAroTOBKa Texuocdepa, 2021 (2) 12
K TeCTUPOBaHHEO Ne3 A. . benoyc, B. A. Conogyxa. . OCHOBBI
Kubep6e3onacHocTH. CTaHAapThI, KOHILETILIWY,
MEeTO/IbI U Cpe/ICTBa obecrieueHus: M.:
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 <
3aHATHSA B w =
KOHTaKTHOM 5 n % u==" E %
dopme T E > = o=t
=" L = o < &
o | H o g = g & g O
& g HaumeHoBaHue pa3/ie/ioB U E g = [ & = oNe)
E = JMAAKTHUEeCKHX eHHHUI] &) o = Ew| S : S § E B
= mIE | E|5E|8E % S T
53 v = R =\ = =
R R |F8|Y3 Y | Z2E
a 2 | 9 5
= =2 | X =
o K o
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 TIpouwTaiiTe TEKCT W 3aIUILIMUTE Pa3BePHYThI 000CHOBAHHBIN OTBET
Urto Takoe "Hayctpus 4.0" 1 Kakve TeXHOJIOTHUW B Hee BKJTHOYarOTCS?
No 2 TIpouuTaliTe TEKCT U 3alMIIIUTE Pa3BePHYThIM 000CHOBAHHBIN OTBET

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

Ne 3 TlIpouuTaiiTe TEKCT M yCTaHOBHUTE COOTBETCTBUE
YcraHOBHUTE COOTBETCTBHE MeXKly TePMUHAMU L(ppOBU3aLUK U UX OTIPeZie/IeHUsIMU:

TepMuH Onpepenenue

1. IIpegukTHBHOE
obcyXrBaHHe
(PdM)

2. lTudporotii
nBoitHUK (Digital

A) InHamuueckasi BUpTyasibHast KONUst 00beKTa, OOHOBJIsieMast B
peasibHOM BpeMeHU

B) Cucrema, nipefickasbIBaroiasi 0TKasbl 000py0BaHHSI HAa OCHOBE
JIaHHBIX U MogeJsieit

Twin)

3. MeTof,

KOHEUHBIX C) YucneHHbI#t MeTOZ AJ1s pellieHys 3a/jau MeXaHUKH Jle(hOpMUPYeMOTO
3/1eMeHTOB Tena

(MKD3)

D) KoHteriysi HHTe//IEKTYaabHOTO TIPOM3BOACTBA C UCTI0h30BaHUEM

4. Mnpycrpus 4.0 IoT, Al ¥ U(POBLIX JBOMHUKOB

Ne 4 TlpounTaiiTe TEKCT M YCTaHOBUTE COOTBETCTBHE
YcTaHOBUTE COOTBETCTBHE MEXKY TariaMH paboThl C MOZe/IbI0 B ANSyS U MX ONUCAHUEM:

drar padoThbl B
Ansys
1. ITocTpoenue
reOMeTpUH

OnucaHue 3Tana

A) Pa3bueHune Mo/ie/i Ha KOHEUHBIE 3/IeMEHTHI (TeTpasfiphbl, TeKCa3/phl)

2. lenepanus
CeTKH

3. 3ajanue
TPaHUUHBIX C) Co3ganne 3D-mogenu getanu B DesignModeler/SpaceClaim
yCI0BUM

B) IpoBepka aleKBaTHOCTH MO/[e/TA Ha SKCTIePUMEHTATBbHBIX JAHHBIX

4. Banupaauus

DeSyIIHTATOR D) IIpunokeHre cu, 3aKpeIryieHni U TeMIiepaTypHbIX BO3/1eHCTBUM

Ne 5 HpquTaﬁTe TeKCT, B])I6epI/ITe MpaBUJ/IbHbIE OTBETHI U 3alTUIIINTE apPTYMEHTHI, O6OCHOBLIBa}OU_]I/Ie Bb160p
OTBETOB

HquHTaﬁTe TEeKCT, BbIGepI/ITe NMpaBUJ/IbHBIE OTBETHI U 3alMTUIIINUTE apTYMEHTHI, OGOCHOBLIB&IOLL[I/IG BLIGOp
OoTBeTAa.

Kakue 13 5THX YTBEPXK/JIEHUH BePHBI /IJ1s1 IPeAUKTUBHOTO 00cmyxuBaHus (Predictive Maintenance) Ha
OCHOBe [JaHHbBIX U MO/Ie/IMPOBaHusA?

BapuaHTbI OTBETOB:
A) TpebyeT TONBLKO PETPOCITEKTUBHOIO aHa/IU3a JJaHHbIX.
B) Ucnone3yet garuvku loT 1 maTreMaTrueckue Mogenu AJisl IPOrHO3a U3HOCA.

C) TTo3BoMsIeT COKPATUTh He3arjIaHUPOBaHHbIe TPOCTOU 000PYAOBAHUS.
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D) 3ameHsieT Bce My1aHOBbIE PEMOHTHI.

Ne 6 HPOQHTaﬁTe TeKCT, BBI6epI/ITe MpaBUJ/IbHbIE OTBETHI U 3allUIINTE apTYMEHTHI, O6OCHOBbIBa}OH_]I/Ie BbI60p
OTBETOB

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

Kakuie u3 ciieiyromyx TeXHOMOTHM OTHOCSTCS K MHCTPYMeHTaM LU POBU3al[iH ITPOMBIIIIEHHOCTH?
BapuaHTbl 0TBeTOB:

A) Cucremsl PLM (Product Lifecycle Management).

B) MK3-mopemposanue (Ansys, Abaqus).

C) bnokueitn a5t GUHAHCOBBIX TPaH3aKIIUMA.

D) Liudpossie aBoiHukY (Digital Twins).
Ne 7 TIpouMTaiiTe TEKCT M YCTAaHOBUTE TIOC/Ie/JOBAaTeTHHOCTD
IIpounTaiiTe TEKCT M YCTAaHOBUTE MOC/IE/I0BATENBHOCTD.

IMocnenoBaTenbHOCTD pelleHUs 3a/jaudl TeTuioriepeiaud B Ansys. YCTaHOBUTE TIPaBUIbHBIN MTOPSZOK
JeMCTBUY TIPH MO/Ie/TMPOBAaHUY TeTUIOoTiepejaul B 37IEKTPOHHOM YCTPOMCTBE C IMTOMOIIBI0 ANSYS:

1. 3aganue ko3¢ duIeHTa TeJIONPOBOAHOCTH MaTepHaioB

2. Busyanu3auysi TeMriepaTypHBIX M0j1ei

3. I[Toctpoenne 3D-reomeTpuy KOpITyca U KOMIIOHEHTOB

4. Ha3HaueHuMe rpaHUYHBIX YC/IOBHH (TETJIOBOM MOTOK, KOHBEKIIVS)
5. 'enepanust ceTku

6. 3anyck pacuéra v NpoBepKa CXOAUMOCTH
Ne 8 TIlpouuTaiiTe TEKCT ¥ yCTaHOBUTE 110OC/Ie[0BaTeIbHOCTh
IIpouuTaiiTe TEKCT ¥ yCTaHOBUTE MOC/IE/I0BATENBHOCTD.

IMocnenoBarebHOCTE pa3paboTKy THOPUIHOM MOZENH /sl TPOTHO3a 0CTAaTOYHOTO pecypca TypOVHBEI.
Ycnosue:

IInist ra30TypOMHHOM YCTaHOBKKM HEOOXOIMMO CO3/IaTh MOJIe/ b, COUETarOIIyIo:
» ®du3nyecKue MPUHLUIBI pa00ThI (YpaBHEHUS TEPMOJUHAMUKH)

* JlaHHbBIe C AAaTYMKOB 3a 5 JIeT 3KCIlyaTalyn

* PesynbraTel MK3J-aHami3a TepMUye CKUX HarpsKeHH

3azaua:

YcTaHOBUTE MPaBU/IBbHBIN TIOPAJIOK 3TANOB CO3/IaHUsI TUOPUIHON MO/IeJTH:

1. KanubpoBKa u3nyeckoii Mo/ie/d Ha UICTOPUYeCKUX JaHHBIX

2. Ob6yueHue HEUPOCETH Mpe/ICKA3bIBATh AedopMariuy JI0TIaToK

3. VluTerpanys ypaBHeHHH TeMI000MeHa B BBIUMC/IUTEBHBINA alTOPUTM

4. Banupauus Ha JaHHBIX C aHAJIOTUYHBIX TYPOUH

5. Co3ganue 1(pOBOTO JBOMHMKA C 00paTHOM CBSI3bI0 B pealbHOM BpeMeH!

6. OnTrMM3anys rurneprapaMeTpoB MallIMHHOTO 00yJeHust
Ne 9 TlIpouuTaiiTe TeKCT, BeIOepUTeE MPAaBUIbHBIN OTBET U 3alMIIMTe apryMeHThl, 000CHOBBIBAIOLIHE BEIOOD
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OoTBeTa

HquHTaﬁTe TeKCT, BBI6epI/ITe HpaBH]’[bHBIﬁ OTBET U 3allMIINTE apryMeHThI, O6OCHOBBIBaI-OI_L[I/Ie BbI60p
OTBeTa.

Kakoii Tun MofiemMpoBaHusi B Ansys yaille BCero UCIo/b3yeTcs [jisi IPOTHO3UPOBaHKUs yCTa/I0CTH
MeTa/UTnueCKUX KOHCTPYKLIUMA?

BapuaHTel 0TBeTOB:

A) CFD (Computational Fluid Dynamics) — mMofenupoBaHue ruipoJHHaAMUKH.
B) FEA (Finite Element Analysis) — MeT0z KOHEUHBIX 371eMEHTOB.

C) EMA (Electromagnetic Analysis) — 3/1eKTpOMarHUTHbIN aHaIH3.

D) RBD (Rigid Body Dynamics) — auHamuKa TBEPAOTO Tesa.

Ne 10 IIpounTaiiTe TeKCT, BbIOEpHTE MPaBU/IbHBINA OTBET M 3allIIUTe apryMeHTbI, 000CHOBBIBAIOLIHE BEIOOD
oTBeTa

[TpouwnTaiiTe TEKCT, BEIOEPHUTE MPABU/IBHBIN OTBET M 3alMIIINTE apryMeHThbI, 000 CHOBBIBAOII[HEe BLIOOD
OTBeTa.

Urto 03HauaeT TePMUH "TIpeIMKTUBHAS aHA/IUTHUKA" B KOHTEKCTe LIU(PPOBU3aLIAY TTPOMBIIIIEHHOCTH?
BapuaHTel 0TBeTOB:
A) 310 cucrema nrrpadoB 3a HerlpaBUIbHBIE TIPOTHO3BI.

B) 370 aHa/mM3 IaHHBIX U MOZIEJTUPOBAHME /I/1S TTPeICKa3aHus BO3MOKHBIX O0TKa30B 000pYy/[0BaHUS /10
WX BO3HUKHOBEHHUSI.

C) 370 OTUYET O BBINOJHEHUH T/IaHa MPOM3BO/ICTBA 3a MPOLIbIMA KBapTasl.

D) Oto Bu3yanu3anys JaHHBIX B peabHOM BpeMeHH 0e3 IPOrHO3UpOBaHusI.

Ne 11 TIpouuTaiiTe TeKCT, BEIOEpUTE MTPABUIBLHBIN OTBET U 3aMUIIMTe apryMeHThI, 000CHOBBIBAIOLIE BEIOOD
OTBeTa

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

Kakoti ctangapT /1eXXut B ocHOBe KoHLernnu "MHaycTpus 4.0", TecHO CBA3aHHOM ¢ riudpoBu3aiyeit
[IPOMBIILIJIEHHOCTH?

BapuaHTbI OTBETOB:

A)TOCT P 34.201-2021.

B) ISO 9001.

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

D) IEEE 802.11 (Wi-Fi).

Ne 12 TIpouuTaiiTe TEKCT, BEIOEPUTE MPABUILHBIE OTBETHI M 3aMMIIIMTE apTyMEHThI, 000 CHOBBIBAIOII[HE BLIOOD
OTBETOB

ITpouwnTaiiTe TEKCT, BEIOEpPHUTE MPABUIbHBIE OTBETHI U 3aIHUILINTE apPTyMEeHThI, 000 CHOBBIBAIOII[He BEIOOD
oTBeTa.

Kaxkue 13 nepeunciieHHBIX TIPOL[ECCOB MOYKHO MOJIE/TUPOBATh B ANsys?
BapuaHTel 0TBeTOB:

A) TerytooOMeH B pasiiaTope 3JIEKTPOHHOIO YCTPOMCTRA.

B) Junamuka xugkocty B Tpyooriposoge (CFD).

C) DxoHomuueckasi 3¢ eKTUBHOCTb ITPOU3BO/CTBA.
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D) PacnipeneneHvie HanpshkKeHUH B CBAPHOM LIIBE.

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

Ne 3

Ne 4

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

OnrTrMu3alysi KOMIIO3UTHOW OaiKu MocTa ¢ 1e)eKToM.

B Hecyeii 6anke MocTa (YI/IeMIaCTUK + alFOMUHUM) 0OHAPYKeHbI PaCC/I0eHUS.
Tpebyercs:

- OueHUTH OCTaTOUHBIHN pecypc 6e3 JeMoHTaxa

- [IpepnoxxuTh MeTO[, yCU/IeHUs

- lHTerpupoBarh pelieHue B LU(POBOW ABOMHUK UH(PPACTPYKTYPhI

OnuImmTe MoC/e/[0BaTeIbHOCTh JIEMCTBUM ¢ 000CHOBaHKEM MeTo/IoB MKD.
[TpounTaiiTe TEKCT U 3alWILKTe Pa3BePHYTHI 000CHOBAaHHBIN OTBET
[TpouuTaiiTe TEKCT U 3alTUILINTe Pa3BEPHYTHIM 000CHOBAHHBIN OTBET.

ATanTUBHBIN HEHPOUMITIAHTAT /IJIs1 CJIOXKHOM aHaTOMUU MO3Ta.
TpeOyeTcsi CIIPOEKTUPOBATh UMIUIAHTAT, KOTOPBIH:

- ABTOMaTHYeCKU TIOBTOPSIET U3THMOBLI KOPBI MO3Ta (pauyc 2-5 MM)

- [Topmep>kBaeT KOHTAKT MPU MyJIbCAllUU COCYZ0B

- VckmouaeT noBpexaeHre TKaHu (fasinedue < 0.01 MIla)
3azanue:

1. OnuiuyrTe KOHCTPYKLIMIO MaTepyara C yIrpaB/isieMOl >KECTKOCThIO.
2. ObocHyi#iTe 6e3omacHoCTh yepe3 MKD-anamums.

3. IIpeasioxkuTe aJropyuT™ paboThl LM(POBOro ABOMHUKA B peasibHON OrepaLiyu.
ITpouuTaiiTe TEKCT ¥ YCTAHOBUTE COOTBETCTBUE
ITpounTaiiTe TEKCT U YCTAHOBUTE COOTBETCTBUE.

YCTaHOBHTE COOTBETCTBUE MeXAy TUllaMu MKD3-aHanusa u ux NMpyuMeHEHHEM B L[I/Iq)pOBbIX ABOﬁHHKaX:

Tun ananausza IIpumenenue
1. Tepmoymipyruii A) ITporHo3 aedopmaryii YMIoB B MpoLieccopax MpH Harpese
2.
I"apMoHnyeckuit

3.
Tomnonornueckasi C) CHWKeHHEe MacChl KOCMHUYEeCKOTO arrapara 6e3 rmoTepy MpOYHOCTH
OITUMH3aLUs

B) Pacuét Bubpauuii onop JISII npu BeTpoBOii Harpyske

4. YcranoctHeii D) OueHka cpoka ctyKObl tonatkul Typounsl TOL]
E) Pengepunr 3D-aHuMal[uu /17151 Ipe3eHTaruii

HpoanaﬁTe TeKCT, B]:I6epI/ITe MpaBUJ/IbHBIE OTBETHI U 3allUIIINTE apTYMEHTHI, 060CHOBbIBaIOLL[I/Ie BI)IGOP
OTBETOB

I[TpouuTaiiTe TeKCT, BbIOEpUTE TIPABUIbHBIE OTBETHI U 3aITUILIMTE apryMeHThbl, 000CHOBBIBAOIIME BEIOOD
OTBeTa.
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Ne 5

Ne 6

Ne 7

Ne 8

Kakuie akTOpbI KDUTHUHBI 711 MOZIe/TMPOBAHMS KOMITO3UTHBIX MaTtepraiioB B MK3?
A) LiBet BU3yanu3aluu cjioeB

B) YueT aHM30TpONUM MexaHUYeCKUX CBOWCTB

C) OpueHTalusi C/I0eB B 3/IeMeHTe

D) CkopocCTh reHepalivid OTUETOB

I[TpouuTaiiTe TeKCT, BbIOepUTe TIPaBUIbHBIE OTBETHI U 3aITUILIMTE apryMeHThl, 000CHOBBIBAOLIME BEIOOD
OTBETOB

ITpouwnTaiiTe TEKCT, BEIOEpPHUTE MPABUIbHBIE OTBETHI U 3aIUIIINTE apTyMEeHThI, 000 CHOBBIBAIOII[He BLIOOD
OTBeTa.

71 KaKvX 3a/jau B aTOMHO# SHepreTuke npuMeHsitor MK3J?
A) Pacuér cebecTouMOCTH 3/1€KTPOIHEPTUN

B) AHanmmu3 TepMOyTIpyTrUX HarpsbKeHUM B KOPITyce peakTopa
C) MogenvpoBaHue TIOC/IeACTBUM celicMUueCKUX BO3AeUCTBUMA

D) Ontumwuzarius rpaduka paboThl epcoHaa

ITpounTaiiTe TEKCT, BEIOEpPHUTE MPABUIbHBIE OTBETHI U 3aIUILINTE apPTyMEHThI, 000 CHOBBIBAIOII[HE BEIOOD
OTBETOB

HpoanaﬁTe TeKCT, BbIGepI/ITe MpaBUJ/IbHBIE OTBETHI U 3alTUIIINUTE apPTYMEHTHI, OGOCHOB])IBEIIOLL[I/IE BbI60p
oTBeTAa.

Kakwue TexHosmoruu uHTerpupyroTcs ¢ MKD st 1 poBoro BoiiHMKA TUAPOTypOHHBI?
A) Hatuuku IoT (Bubpauus, gedopmarivs)

B) ML-anropytmel AJ1s1 IpOrHO3a U3HOCA

C) bnokueiin a1 yuéta sSHepruu

D) VR-ouku pjis onepatopa
ITpouuTaiiTe TEKCT ¥ YCTAHOBUTE COOTBETCTBHE
[TpounTaiiTe TEKCT U YCTAHOBUTE COOTBETCTBHE.

YcTaHOBUTE COOTBETCTBHE MEXY 3a/ilaueil B MUKPO3/IeKTPOHUKe U MeTozoM MKD:

3ajaua Metogq MKO
1. ITporpes
KPeMHUEeBOM A) CrauyoHapHbIN TeryIoBOl aHa/u3
TIOJTIOXKKHU

2. Nedopmarus
ripu naiike BGA- B) TepmoMexaHWuecKuid aHaau3
KOpITyCOB
3. OM-
comectumocts  C) dnekrpomaruuTHbi anamm3 (HFSS)
iar
4.
Bubparmonsnas D) MojanibHbI aHaIU3
HaEKHOCTh
5. TpelyHsl B
Kepamuueckux  E) @pakranbHOe Mo/jeTMpOBaHUe pa3pyllieHust
KOpIycax
F) Pacuét cebecTonMoCTH MPOU3BOACTBA

ITpouwnTaiiTe TEKCT ¥ YCTAaHOBUTE M10C/I€/,0BAaTebHOCTh
IIpounTaiiTe TEKCT ¥ YCTAHOBUTE MOC/IE/I0BATENbHOCTD.
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Ne 9

ITocneoBaTe/TIbHOCTE Pa3paboOTKK 6MOCOBMECTUMOr0 UMILIAHTATa.

YcTraHoBUTe TIPABWIBHBIM MMOPSIIOK TArlOB CO3ZIaHUSI TUTAHOBOTO TT03BOHOYHOI'0 MMIJIAHTATa C
ucnonb3oBanuem MK3:

1. KnuHuueckue UCTbITaHUS Ha haHTOMe

2. Torosornyeckas ONTUMH3ALMA FeOMeTpUr

3. MKD-aHami3 61oMexaHiuueCKOro B3auMOZEeHCTBHS C KOCTHOH TKaHbIO
4. Banupauys mofenu Ha AaHHbIX KT naijueHTOB

5. KoppekTupoBKa 1o pe3y/bTraTtaM yCTaJ0CTHBIX UCIIbITaHUM

6. Ceprudukanus o ISO 13485
ITpounTaiiTe TEKCT U YCTAHOBUTE MOC/IEJOBATETLHOCTh
[TpounTaiiTe TEKCT U YCTAHOBUTE MOC/IeJOBATETbHOCTb.

IMocnesoBare/IbHOCTb BOCCTAHOB/IeHUs1 paboTocrnocobHOCTH ITyboKoBOAHOrO poboTa noce
TJ1acTUYeckou JedopmaLiyu.

Pobor-6ypubiiuk (rmy6rHa 3000 M) moyun BMSITUHY Ha Hecylel pame.
OrpaHuyeHwus:

- HeBo3MO)XHOCTE 1O/ibEMa Ha TOBEPXHOCTH;

- Jatunku GUKCHPYIOT ocTatounblie gedopMaiyu 12 Mw;

- Puck xpynkoro paspyiuenus npu 4°C.

3apaua:

OrnpesenuTe NMopsiOK AeUCTBUN JJ1s1 OHIaWH-BOCCTAaHOBJIEHUS] PACYETHOM POUHOCTH:
1. JIokanbHBIM HarpeB 30HbI Aedopmariuu 0 80°C

2. BHesipenue ajantuBHOM ceTkr MKO B riudppoBoii 1BOMHUK

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

4. muTalys BbIlpaB/ieHusi BMATHHBI METOJ0M IMHaMUUeCKOW penakcalui
5. Bepudukarysi Mogeny 1o u3MeHeHHIO YaCTOT COOCTBeHHBIX KomebaHui

6. ITpunokenre BUPTyanbHOro ycunusi 110% ot pabouero uepes 1judpoBoii JBOMHUK

Ne 10 ITpounTaiiTe TeKcT, BeIOepUTe MPAaBUIbHBIN OTBET U 3aMMIIMTe apryMeHThl, 000CHOBBIBAIOLIHE BEIOOD

OoTBeTa

I[TpouuTaiiTe TeKCT, BbIOepUTe TIPABUIBHBIN OTBET U 3alTUILINTe apryMeHThl, 000CHOBBIBAIOIIIVE BEIOOD
OTBeTa.

[Touemy MKD He3zamMeHUM NpU MPOEKTUPOBAaHUU MeTULIMHCKHX UMIIJIaHTaTOB?
A) IMo3BosisieT aBTOMaTU3UpPOBaTh 3D-euathb

B) JTaéT BO3MOXKHOCThL MO/I/TAPOBATh OMOMEXaHUUYeCKOe B3aUMO/IeHCTBHE UMITIAHTATa C TKAHSIMHU
yesioBeKa

C) CokpaiijaeT Bpemsi peructpainyu ussends B FDA

D) YnpotiiaeT cocTap/ieHre TeXHUUeCKON JOKyMeHTaluu

Ne 11 IpouwnTaiiTe TeKCT, BbIOEpHTE MPaBU/IBHBIN OTBET M 3allMIIUTe apryMeHTbI, 000CHOBBIBAIOLIHE BEIOOD

oTBeTa
ITpouwnTaiiTe TEKCT, BEIOEPHUTE MPABU/IBHBINA OTBET M 3alMIINTE apryMeHThbI, 000 CHOBBIBAOII[Me BEIOOD
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OTBeTad.

Kaxkoti aran MK3-aHanmu3a siB/isieTcsl Haubosiee KpUTHUHBIM 1 TOUHOCTH PAacyéTa MPOYHOCTH
aBUALIMOHHOTO y3/1a?

A) Bribop LiBeTa Bu3yanv3alyy pe3yibTaToB
B) KauecTBO reHepaijuu CeTKu KOHEUHBIX 3/1eMEHTOB
C) CKOpOCTb pellleHHs] CUCTeMbI YpaBHEHH

D) Okcnopt otuéta B PDF

Ne 12 TTpouuTaiiTe TEKCT, BBIOEPUTE MPABUILHBIN OTBET U 3aMUIIIMTE apryMeHThl, 000CHOBBIBAIOIIVE BBIOOD
oTBeTa

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

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

B) BuptyanbHasi Banugauusi o0opyoBaHus A0 (pr3ndeckoro BHeIpeHUs

C) I'eneparus pUHAHCOBLIX OTYETOB

D) YrpaBneHue TOTHCTHKOMN CBIPbS
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