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Hanpagsnenue/cnenuaibHOCTb 24.05.01 ITpoekTHpoOBaHMe, MPOM3BOJCTBO U IKCITyaTaliisi paKkeT U PpaKeTHO-
TOATOTOBKH KOCMHYeCKHX KOMILIEKCOB
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JIUCT COI'JIACOBAHUA
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Kadenpa A2 TEXHOJIOI'MSI KOHCTPYKLIMOHHBIX MATEPMAJIOB U
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3aBenytomuii kadenpoii MaiurakoB A.IL., K.T.H., JOLI.
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o [Ipunoxenue 3. @OHJBI OLIEHOUHBIX CPEJCTB



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

IMK-N1 — BnazieeT TeXHOMOTHUSIMA M WHCTPYMEHTAMH WCKYCCTBEHHOTO WHTE/IEKTa [/ PeIleHHs 3ajau
ripoecCUOHANBHON AesiTeIbHOCTH

IMK-N2 — crnocobeH MpUMeHSTh L(pOBble MMPOM3BOACTBEHHBIE CHCTEMbI B 00/1aCTH TMPOGheCCUOHATbHOM
JlesiTeNIbHOCTH

@®opMHPOBaHHMIO KOMIIETEHIIUH CTY)KHUT [JOCTIDKEHHE CIeAYIOLIUX Pe3y/IbTaToB 00pa30BaHuUsI:
IK-ni

3HAHUS:

- OCHOBHbIE KOHLIEML{UH, aPXUTEKTYPY U KM3HEHHBIHN LUK/ LIU(PPOBBIX ABOWHUKOB

- MeTo/bl MCKYCCTBEHHOTO MHTesIeKTa (MallMHHOe oOyueHue, HeHpOCeTH, reHeTHUeCKHe aarOpHUTMBbI)
1 00/1aCTH MX TIPUMEHEeHHST Ha Pa3/IMYHBIX dTariax Co37laHusl U SKCTITyaTaluy [(POBLIX JBOMHUKOB

- mpuHIUMbLI cbopa, npe06paboTKM U aHamM3a OOJBIIKMX JAaHHBIX, MOCTYMAIOIIUX C ceHcopoB u IoT-
YCTPOUCTB (pU3nUeCcKoro 00beKTa /s uaterpauyu B 1171

- MaremaTiuecKie OCHOBBI M aJTOPDUTMBI, JIeXKalljdie B OCHOBe Mojesiell MAalIMHHOrO O0O0yueHus,
WCIIO/Tb3yeMBbIX [IJIsl IPOTHO3UPOBAHUSI MOBEJeHUsI ¥ ONITUMU3aLuK paboTh! LIMGPOBOTo ABOMHMKA;

YMeHus:

- ¢opmymupoBath ¥ ¢opMaaM30BbIBaTh MpPodeccroHaNbHbIe 3a7lau (TIPOTHO3MPOBaHWE OTKA30B,
OTNITUMM3ALMS TTapaAMeTPOB, JMAarHOCTHKA COCTOSIHUMN), KOTOpbIe MOT'YT OBITh PelleHbI C TOMOILbI0 UHTeTPaLin
VU B inpoBo# JBOWHUK

- pa3pabarbiBaTh aJITOPUTMBI U BBIOMpPATh Moaxofsiye Mogeau MW anast o6paboTKY JaHHBIX B PEXUME
peasibHOTO BpeMeHH!

- oOyuaTrh HelipoceTeBble MOZle/Ii Ha HCTOPUYECKHUX M CHHTE3UPOBAHHBIX [AHHBIX A/ CO3[AHUS
MPeJUKTUBHBIX MOZiesiell TIoBeZieHHsT (h1319eCKoro aHasora.;

HABbIKU:

- co3gaHus 1U(QPOBBIX [BOMHUKOB, COUETAIOLIMX Kjlaccuueckoe —(U3MKO-MaTeMaThdyeckoe
MozenupoBaHue U data-driven mogxozwst (Mogenu V).

- TpuUMeHeHus: UHCTPyMeHTOB MW nisi 06pabOTKM TMOTOKOBBIX [JaHHBIX OT IM(POBOTO ABOWHHMKA B
MaciiTabe peaqbHOTO BPEMEHH.

- UCIMOJb30BaHWsA OOy4YeHHBIX Mojleiell i TpefickasaHus octartouHoro pecypca (RUL) wmwm
BO3HMKHOBEHHs HEIITaTHBIX CUTYyaluii Ha peabHOM O0OBEKTe..

HK-n2

3HAHUS:

- METO/IbI BBISIB/IEHUSI, (JOPMY/IMPOBAHUS U

060cHOBaHUs TpeOOBAHUI;

- METOZIbI MO/Ie/TMPOBAHMS YCTPONCTBA U

dyukuyonurpoBanus U TcucteM/pogyKToB;;

YMeHuUsi:

- MO/Ie/TUPOBATh U OMHMCHIBATh YCTPOHCTBO

¥ (yHKIMoHUpoBaHue U TcUcTeM/TIPOAYKTOB, X YacTeH,

obecrieueHust ¥ OKPY)KEeHHS;

- CTPOMTB LIe/IOCTHYIO MO/Ie/Tb TeKyIel

peasibHOCTH UK OyAy1Iiero, BBISIBISTE C ee

TIOMOIL[BIO 3a/1au A/ AanbHelero cobopa

nH(popMaLuu.;;

HABbIKU:

- HaBbIKAMH BbIsIBJIeHHe U (opManu3anys liesiell 3aMHTepeCcOBaHHBIX CTOPOH, MpPoOseM, pellaeMbIX
TOCTPOEHNEM CHCTEMBI;

- HaBbIKaMH yTIpaBJIeHHsI MCC/Ie/[OBAaHMS 1 aHAJTN3a;

- HaBBIKK cOopa 1 06pabOTKHU JAaHHBIX OT (GU3MUECKOr0 000PY/IOBaHUS B PeabHOM BpEMEHH;

- HaBbIKM WMHUTALMOHHOTO  MOJE/IMPOBAaHWS U  TPOBEAEHUS  BUPTYaJbHBIX  WCIBITAHUH
TIPOM3BO/ICTBEHHBIX CLIEHAPUER;

- HaBbIKY BU3ya/y3alliy ¥ UHTePIIPeTaLUy JaHHbIX [71s1 TIO1eP>KKHU TIPUHSTHS pelleHuiA.



2. MECTO ANCIIMIIVIMHBI B CTPYKTYPE OOII BO

HJucuynmaa IUOPOBAS TPAHC®OPMAILIMSA ITPOU3BOACTBEHHBIX CUCTEM:
METO/JbI U TEXHOJ/IOT UM sipnsieTcst AUCLUATUTMHON YacTH, (OPMUPYEMOH yUaCTHUKAMU
oOpa3oBare/IbHBIX OTHOLIEHHH 0/10Ka 1, MporpaMMebl IOATOTOBKY 110 HamnpasieHuto 24.05.01
ITpoexmuposaHue, npou3800Cme0 U 3KCr/yamayus pakem U pakemHo-KOCMUYeCKUX KOMIL1EKCO8.

CogepkaHue JUCLIMIUIVMHEI SB/IAeTCS JIOTUUeCKUM TnpogospkenneM aucrmmuivie: MOJAEJIMPOBAHUE

ITPOIIECCOB YITPABJIEHUA NMHOOPMAIIMOHHO-U3MEPUTE/IbHBIMU n
YIIPAB/IAIONIMMHU CHUCTEMAMMU, METOJABI OBPABOTKM BOJIBIIINX [JAHHBIX B
CJIOXHBIX TEXHUYECKHNX CUCTEMAX, NHTEJUVIEKTYAJIBHBIE

ABTOMATU3NPOBAHHBIE ITPON3BO/ICTBA.

CopepkaHue [UCLUIUIMHBI SIBAsieTCST OCHOBOM Jjisi ocBoeHus guciuruiiH: IIOATOTOBKA K
IPOIIEAYPE 3AIIUTHI U 3AIIUTA BBIITY CKHON KBATTM®UKAIIMOHHOM PABOTHL

Hpe,ELBapI/ITEJILHLIe KOMIIeTEHILINH, CClJOpMI/IpOBaHHbIE y 06yqa}0Luer0CH A0 HauadJ/ia U3yuyeHusd AUCLHUTIINHBIL

e [IK-N1 — BrnazeeT TeXHOJOTUAMU U UHCTPYMEHTAaMU UCKYCCTBEHHOI'O MHTeJ/IIeKTa [J1s1 pellieHrs 3a/,a4
rpodhe CCUOHATLHOM JiesITeTbHOCTH

¢ [TK-N2 — criocobeH NpuMeHsTh [ POBBIE TPOU3BOICTBEHHBIE CUCTEMBI B 00/1aCTH
rpoeCcCUOHANBHON JesiTeIbHOCTH



3. CTPYKTYPA U COAEPXKAHUE JUCIIUII/INHBI

OO0111as TPY/I0EMKOCTh JUCITUTUTMHBI COCTaB/seT 6 3.e., 216 u.

3.1. Copeprxanue (JUAAKTHKA) JHCLUATUTHHBI

AypuTopHbIe S
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Pazpen 1. OcHoBbI TexHO/I0ruM 1HppoBoro ABokHUKA. OCHOBBI TEXHOIOIHUH LM(pOBOro
4 8 /iBoliHMKa. Onpe/iesieHye NoHATHsE LIM(POBOro ABoiHKUKA. VICTOpUSt pa3BUTHS TEXHOIOTHH. 25 6 6 19 20 20
TIpuHLMnbE paboThl. GPOBOTO JBOWHHUKA.
Paspen 2. JKusHeHHbIH UK u3fenus. JKu3HeHHbINA LUK u3fenvist. CTauu )XU3HEHHOTO
4 8 LKA u3genvs. IIpuMeHeHre LU(POBBIX ABOMHUKOB Ha Pa3/IMUHBIX 3TArax )XM3HEHHOTO 39 14 14 25 25 25
1uka. Konuerys PLM B ynipaBieHny JKU3HEHHBIM LIUK/IOM U3/leJTHsl.
Pa3zpaen 3. Ipouecc npoekTupoBanus uudposoro gBoiiHMKa. MeToapb! c6opa JaHHBIX A/s
4 8 co3zaHus Ludposoro AeoiiHUKa. O6paboTKa 1 aHa/M3 JaHHBIX. Mozie/iMpoBaHye U 44 14 14 30 20 20
CHUMYJISLIHS. POLIeCCOB. AJITOPUTMbI U METO/bI TIPOTHO3MPOBAHMSI.
Bcero 3a 8 cemecTp 108 34 34 74 65 65
Paszpen 4. Co3panue u peanu3anus nudpoBoro ABoiHNKa. Beibop nnarhopmer u
5 9 WHCTPYMEHTOB [IJI CO3/1aHUA. YHpaBneHne AaHHBIMU U 6azamu AAHHBIX. I/IHTel"paL[l/lﬂ. 79 24 24 55 20 20
Cuctembl VY. pa3/nMuHbIX CUCTeM U yCTPOKCTB. TecTHpOBaHMe U OT/IaiKa. Liu(poBOro
IBOVHUKA.
Paspen 5. IIpuMeHeHHe U MHTerpauusi [U(PPOBLIX JBOWHUKOB. MeULMHA U
5 9 31paBooxpaHenye. [Ipon3BoOACTBO 1. TIPOMBIIIIIEHHOCTh. TpaHcnopT u noructuxa. ['opogckast. 29 10 10 19 15 15
MH(PACTPYKTYpa U YMHBIH rOpog,.
Bcero 3a 9 cemecTp 108 34 34 74 35 35
Bcero no gucuuninHe 216 68 68 148 100 100
3.2. AyAMTOPHBIA MPAKTHKYM
Oo0neMm,
Ne Homep 1 HauMeHOBaHuUe
Tema MNPAKTHYE€CKOro 3aHATUA dayAa.
n/n pPa3ae/ia JUCHUIIMHBI
yacoB
Paszpen 1. OcHOBEI AHanu3 TeXHOJ0THYeCKUX MPOLEeCCOB B TEXHUYECKUX
1 TeXHOJ/IOTUN L[I/ICl)pOBOFO CHUCTeMax. HOCTPOGHI/IE HpOL[eCCHOﬁ MOZJeJIM U oripeJesieHrne 6
[IBOMHUKA. puckoB B TC
2 |Pasgen 2. XKusHenssli upka |[IoAroToBKa K BOPKIIOITY 10 BEIOPAHHOI TeMe PabOThI 6
3  |u3gjenvs. C6op 1 06paboTKa AaHHBIX 715 [AGMPOBOro ABOHHHKA 8
CospaHue 1 IpUMeHeHNe TIPOCTOro LK(poBOro ABOMHUKA
4 [Pasgen 3. Ilporecc A P P pp A 7
AJ1 MO e/TMPpOBaHUsA obnekra
TPOEKTUPOBaHUS IU(PPOBOTO
5 1B ONHMKA HPOQKTI/IPOBHHI/IE " peai3alysd a/irOpUTMOB MO e/TMPOBaHUA 7
00BbeKTa B u)pOBOM JJBOHHUKE
Bcero 3a 8 cemectp 34
Pa3paboTka 1 Ba/uaLyst MOZe/ M LU POBOro IBOMHUKA C
6 HCII0/Ib30BaHHMEM WH)>XE€HEPHBIX CI/IMYJ'[HI_H/If/’I 1 aHa/In3a 8
Pazgen 4. Co3manue u HAaHHBIX
- |peamisaiiys 1udpoBoro Pa3paboTKa MHTEpaKTHMBHOMH BU3ya/ln3aldH L1(POBOro 8
,E[BOIZHPIKEI. ,Z[BOI‘/JIHI/IKa AJIA yIIpaB/JI€eHUAd U MOHUTOPHHI A o0BneKra
8 Pa3pa60TKa MOAYJIA IIPOTHO3UPOBaHUA COCTOAHUA C 8
ucrosb3oBaHveM A
9 |Pasgen 5. IIpuMeHeHre 1 TJoAroToBKa K 3alljdTe pesy/asTaToB paspaboTku 1T 5
HWHTerpanus I_II/ICl)pOBbIX
10 | zoitrmKoB. 3arura rnpoeKkToB 5
Bcero 3a 9 cemectp 34
3.3. CamocrosnTenbHas padora crygenta (CPC)
Homep n
Ne HaHMeHOBaHHe Oo0nemMm,
Copep)xaHue yueOHOro 3ajaHus
n/n pa3jesia JacoB
AUCIIMII/TUHBI
6 38981




1 |Pasmen 1. OcHoBel  |PoOpMHUpOBaHKe [epBOro paszesia UTOrOBOr0 UHAUBH/YAIbHOTO 5
TEXHOJIOTUH 3a/]laHVsI B COOTBETCTBUY C TEMAaTHKOU BBIIAHHOTO BapHUaHTa
5 HHQ)POBOFO IoaroroBka pedepara 1o pa3BUTHIO LUGPOBBIX TBOMHUKOB U aHATH3Y 7
/ABOWHHUKa. onpejesieHrH OT pa3HbIX BeHA0poB (Siemens, SAP, ANSYS, Gartner)
IMoabop 3-5 CyIecTBYIOLMX aHATIOrOB U(GPOBOT0 JBOMHUKA B
3 BbIOpaHHOM MpeIMeTHOM 06/acTH (1o BapuaHTy). OGopMUTE B BU/Ie 7
Tab/UIBI CPAaBHEHUS (XapaKTEPUCTUKH, TEXHOJIOTUH, OTPAaHUUEHNS ).
4 dopMrpoBaHKe BTOPOTO pa3jiesia UTOrOBOr0 MHAUBU/IYaTbHOTO 5
3a/]laHNsI B COOTBETCTBUM C TEMATUKOM BBIIAHHOTO BapHUaHTa
Paszien 2 Paspabotka ¢yHKIMOHAMBHOU Mogeny (B HoTauyu IDEF0 nni BPMN)
5 . rporiecca «YrpaBjieHue >XM3HeHHbIM LIUK/IOM U3le/usi» C akleHToM Ha| 10
JKU3HEeHHBIV LYK
— 3Tar «IKCIUTyaTarusi»
CocraBneHue repeyuHs KOHTPOJUPYEMbIX ITapaMeTPOB, AaTUMKOB,
6 MPOTOKOJIOB Tepe/iaul U YaCTOThl CheMa JJaHHBIX Ha KaK/[OM 3Tare 10
JKL 17151 KOHKPETHOTO WU3Me/Ust
7 Pa3paboTka MaTeMaTHUeCKOM MOJIe/IA B COOTBETCTBUU C TEMaTUKOU 8
Pag'qeﬂ 3. Hpouecc BbIJAHHOT'O BaprdHTa
g  [MPOEKTMDOBAHUS Pa3pabotka cTpyKTypHOU cxembl B3aumozericteus (Physical Object -> 8
1rdpoBoro Data Layer -> Digital Model -> Feedback). Beibop cTeka TeXHOIOTHH.
9 /ABOMHMKA. Pa3paboTKa a/ropuT™Ma CHHXPOHH3ALMHY JaHHBIX C PeabHbIM 14
00BEKTOM
Bcero 3a 8 cemectp 74
10 Co3paHue ynpoleHHOTo MakeTa Li($poBOro ABOWHUKA. 5
1 dopmupoBaHue OTUeTa JJis MHAUBUAYaIbHOTO 3ajaHusl B 10
cootBetcTBuM ¢ I'OCT 7.32-2017
Pazgnen 4. Co3nanue u|®@opmupoBanue Habopa fgaHHbIX (Dataset): Coop, ouncTKa u
12 |peanu3zauus npeo0paboTKa JJaHHBIX, UMUTHPYIOIIUX ITOTOK C JAaTUYMKOB 12
1M pOBOro (hu3nuecKoro o0bLeKTa
13 ABOMHMKA. Peanuzanus (Ha Python) mopenu marmuHoro o0yueHus Asist 13
K/1accu(UKaI[UU COCTOSIHUN 00beKTa
14 Paspabotka gambopa (Tablueau, Power BI, Python Dash) gnis 15
oToOpaykeHUs COCTOSIHUS MOZeJTH
15 %fﬁ;gséme - Onwmcanue apxutekTypbl M -peltienus, 000CHOBaHME BbIOOPA MO/IE/H, 10
aHaM3 KauecTBa Mojieni (METPUKH).
WHTerpawus
M POBBIX N
16 JTBOHHUKOB. IToaroroBKa rpe3eHTAaLMH K 3aiuTe. [Ipe3eHTal[|sl UTOrOBOM paboThI 9
Bcero 3a 9 cemectp 74
4. ®OPMbI KOHTPOJII OCBOEHUSA TNCLUIIVIMHBI
CEMECTP HEJEJ/IN CEMECTPA
12 3 4 5 6 7 8 9 10| 11 |127 13 |14 15 |16 17
OTtu. o Ortu. o Ortu. o Otu. o
8 I3 i e 3 [PUI3 113 M3 P e
9 I3 P OTE';'O TP UIT13 OTI‘%“O Tlpesenr.|JJP Hp:;‘f‘“

YcnoBHbIe 0003HAYEHUS:

P — nuarHocTHueckasi paboTa;

UII3 — unauBHyanbHOE MPaKTUUeCKOoe 3alaHUE;
Ortu. no 13 — oTyeT No MpakTUUeCKOMY 3a/laHHIO;
[IpeseHT. — npe3eHTaLys;

3ay. — 3auerT;

3ay. — 3aueT.

Tekymuii KOHTPOJ/Ib YCIIeBaeMOCTH CTYZEHTOB ITPOBOJUTCS B AVCKPETHBIE BpeMeHHbIe NHTepPBaJlbl B

ciefyroumx popmax:
e UAarHOCTUYeCKas pabora;
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VHVBH/lyanbHOe MTPaKTHYeCcKoe 3a/1aHue;
OTYeT I10 MPaKTUUeCKOMY 3a/[aHHIo;
npe3eHTaLysl.

ITpomMesKyTouHasi arTecTanusi IIPOBOAXUTCS B opMax:
3ayerT.



5. YYEBHO-METOJIMYECKOE 1 TH®OPMAIIMOHHOE OBECIIEUEHUE
TCIUATUIVHBI

5.1. OcHOBHas iMTeparypa no JUCLUILIMHE:

N =

9.
10.

11.

.. Maruuku u cucremsl. M.: CenCu/lar, 1999, 1. pec.

. . VIH(popMaLjMoHHbIe CHCTeMBI YIIpaB/IeHNs TPOM3BOLCTBEHHON KoMmnaHueld. Mockga: FOpaiit, 2022, an.
pec.

. A. A. )KzaHoB. . ABTOHOMHBIM UCKYCCTBEHHBIM UHTe/IEKT. M.: Jlaboparopus 3Hanui, 2020, 3/1. pec.

. A. JI. Pepkko, A. U. PeibHMKOB, H. A. PbDKKO. . TH(OpPMaL[MOHHBIE CUCTEMBI YIIPAB/IEHHUS
TPOU3BOACTBEHHOM KoMmaHuel. Mocksa: FOpaT, 2021, s51. pec.

. B. B. IlexanoBckwuii, B. [I. YepToBCKO#. . YripaByienue gaHHbIMHU. CaHKT-ITetepOypr: Jlanb, 2022, a5
pec.

. B. V1. ABepueHKOB. . ABTOMaTH3allysl IPOEKTUPOBaHMUS KOMIIJIEKCHBIX CUCTeM 3alliiThl MHpopMaLuu. M.:
®nuHTa, 2017, 571. pec.

. B. . I'pexyn, I. H. denumenko, H. JI. KopoBkuHa. . YipaB/ieHue BHe[peHHEM NH(POPMAIIMOHHBIX
cucreM. M.: IaTepHeT-YH-T UHbopm. Texnos., 2008, 5 3k3.

. M. H. OxounHCcKuiA. . OpraHu3alMiOHHO-TEXHUUEeCKHe CUCTeMBI U uX meMeHThl. CI16.: IHdo-/Ia, 2018,

8 3K3.

P. I. I>kekcoH. . Hogeliiive gatunku. M.: TexHocdepa, 2008, 45 3k3.

C. C. CocuHckas. . [IpeacraBneHue 3HaHWH B MH(OpMaIiMoHHOM crctemMe. MeTo/ibl UICKYCCTBEHHOTO

WHTesIeKTa ¥ npeactapienns 3Hanuid. Ctapsiii Ockon: THT, 2020, 3. pec.

FO. T. Kapnios. . Model Checking. Bepudwvikaiiusi mapasiesbHbIX U pacipeie/IEHHbIX TPOrPaMMHBIX

cuctem. CII6.: BXB-ITetep6ypr, 2010, 7 3K3.

5.2. JlorionHUTe/IbHAs IUTepaTypa Mo AUCLUIIINHE:

1

. I1. A. Co3uHos, I. . Anzpees, A. FO. My1kos. . Lludposbie aBolinuku. M.: PaguorexHuka, 2022, 1
9K3.

5.3. Ilepuoguueckue U3gaHus:

1
2
3
4

. EcTecTBeHHbIe U TEXHUUECKHE HayKH,

. MogiennupoBaHye U aHa/iu3 UH(GOPMalJMOHHBIX CUCTEM;
. Haykoémkue TexHosmoruu;
. HayuHo-MeToguueckuii xxypHan «VHpopmaru3sanys odpa3oBaHUst U HAyKu».

5.4. TlepeueHb pecypcoB UH(OPMAI[HOHHO-TEIEKOMMYHHKAIIMOHHOW ceTH "VIHTepHeT", HeoOXOAUMBIX /ISt
OCBOEHUSI TUCIIUTUINHBI, 3/IEKTPOHHbBIE OMOTHOTEUHbIE CUCTEMBI:

1.
2.
3.

https://datafinder.ru/files/new4/digital _twin_book.pdf;

https://assets.fea.ru/uploads/fea/news/ — 403 Forbidden;

https://www.iprbookshop.ru/57362.html — IPR SMART / ABToMaTr3aLyst IPOEKTUPOBAHUSI CUCTEM U
CpefCTB yTpaB/eHus;;

. https://rst.gov.ru:8443/file-service/file/load/1743087689512;
. https://www.iprbookshop.ru/118930.html — IPR SMART / MareMaTtuueckue Mofeu 1uppOBLIX

JIBOMHHKOB;;

. https://urait.ru/bcode/470887 — Xetidery A. JI. UikeHepHas 3D-komnbioTepHas rpadurka B 2 T. Tom 1

— KYNWTh, YATATh OH/IaWH. «FOpanT»;.

CoBpeMeHHbIe TpoQecCHOHaNbHBIE 0a3bl JaHHBIX:

1
2

. https://rusneb.ru — HarjnoHanbHast 3/ekTpoHHast 6ubmmoreka (HIB);
. https://cyberleninka.ru/ - HayuHas 3nekTpoHHas 6ubmroTeka « KubepieHUHKa»;

http://www.rfbr.ru/rffi/ru/library - ITonHoTekcToBast 3/1eKTpoHHas 6ubmoreka Poccuiickoro dhoHga
dbyHIaMeHTabHBIX UCC/IeI0BaHMIM.

I/IHCI)OPM&L[I/IOHHI)IE CIIpaBOYHbI€ CUCTEMBI:

1. Texskcnept — MHbOpMaLMOHHBIN OPTal TEXHUYECKOT0 peryaupoBaHust: HopMel, mpaBu/a, cTaHAapThl

P®;

2. http://library.voenmeh.ru/jirbis2/index.php?option=com_irbis&view=irbis&Itemid=457 - b1 TOCTog

cobcrBenHoi reHepauyu BI'TY "BOEHMEX" um. [I. ®. YcTHHOB];
9



3. http://www.consultant.ru/- KoncymnsranTtILntoc- nH(OpMaIioHHbIH ITOpTa ITPaBOBOM MH(OPMAL[UH.
5.5. TIporpaMMHOe 0becrieueHue:

1. Habop cpeicTB TpaHC/ISLMH, KOMIIOHOBKH, OT/IQZIKA U BbIMoyiHeHus Python 3.x ¢ MHTerpupoBaHHOM
cpepoii paspaborku IDLE.

5.6. b opmarioHHbIe TEXHOJIOTUH:

B3anMoygielicTBre ¢ obyuaronumucs nocpegcteom SMOC Moodle BT TY «k BOEHMEX» um. [1.®. YcTuHOBA.

10



6. MATEPUAJ/IBHO-TEXHUYECKOE OBECIIEYEHUWE JUCITUII/INHBI

6.1. IlpakTHYecKue 3aHATHUA:

1. TIpoexTop;

2. lHTepakTHBHas [0CKa;

3. Habop cpeAcTB TpaHCIISALMN, KOMITOHOBKHU, OT/IAJKH 1 BBITIONHeHUs1 Python 3.X ¢ HHTerpupoBaHHOM
cpezoii paspaborku IDLE.

6.2. Ilpouee:

1. pabouee MecTo TperofiaBare/isi, OCHaIlleHHOe KOMITBIOTEPOM C JJOCTYTIOM B VIHTEepHeT;
2. paboume MecTa CTy/IeHTOB, OCHAIL|eHHbIe KOMITbIOTepaMH C OCTYIIOM B VIHTepHeT, rpe/iHa3HaueHHbIe
Ju1s1 paboThI B 37IeKTPOHHOM 00pa3oBaTe/IbHOU cpefie.

11



ITpunoxenue 1
K paoueii mporpaMme AMCLUILUIHHbI
IMNPPOBAA TPAHC®OPMAILIMA ITPOU3BOJCTBEHHBIX CUCTEM: METO/IbI 1 TEXHOJIOI'IN

AnHoTanusa paboueii nporpaMMsl

Mucuynuaa  OUPPOBASI TPAHCO®OPMAIIMA TIIPOU3BOJACTBEHHBIX CHUCTEM:
METOJAblI WU TEXHOJ/IOTUU sensieTcss JUCHUIVIMHOM 4YacTH, (OPpMHPYyeMOHM Yy4YaCTHHKAMH
o0pa3soBare/IbHBIX OTHOIIeHHHM Oioka 1, TmporpaMmbl TOATOTOBKA I10 HampaBaeHutro 24.05.01
IpoexmupoeaHue, npou38o0cmeo U IKCNAyamayusi pakem u pakemHo-KOCMUUecKux Komnaexkcos. JAuciuruiiHa
peammsyercsi Ha (akynbTere A PaketHo-kocmuueckass TexHuka BI'TY "BOEHMEX" um. [1.®. YcruHOoBa
Kagezpoit A2 TEXHOJIOT I KOHCTPYKUMOHHBIX MATEPUAJIOB 11 [TPOU3BOACTBO PAKETHO-
KOCMUYECKOM TEXHUK.

JucuyrHa HallesieHa Ha (hOpMUpPOBaHUEe KOMNemeHyul:
[MK-N1 BriaseeT TEeXHOMOTUSMU W WHCTPYMEHTAaMM WCKYCCTBEHHOTO WHTE/UIeKTA i pelleHus 3ajau
rpodeccuoHaIBLHOU JesiTe/IbHOCTH;
IMK-NU2 crnocobeH mNpUMeHSITh LM(GPOBbIE IPOU3BOJCTBEHHbIE CHUCTEMBbI B 00/1acTU TIPOdheCCHOHATLHOU
ZIesITeNTbHOCTH.

CogaeprkaHre AUCLIMIIIMHBI OXBAaTBIBAeT KPYT BOIIPOCOB, CBSI3aHHBIX C Teopyel LU(POBBIX JBOWHUKOB - COOp U
aHa/ M3 JAHHBIX, MOJE/JIMPOBaHHe ABOMHMKA peajbHOTO O0BLEeKTa, JUarHOCTUKAa W MoAvGUKaLuus LyUppOBOTO
JBOMHUKa. Banupanus AaHHbIX.

JucuuniavHa usydaeT (yHAaMeHTaslbHble NPUHLIMIBL, MeTOJbl M TEXHOJOTMU IIepeBOja TPaJULIMOHHBIX
TIPOU3BO/ICTBEHHBIX CHCTEM Ha KaueCTBEHHO HOBBIM YDOBEHb 3a CUeT MHTerpauuy LudpoBbIX pelieHud. B
paMKax Kypca pacCMaTpPHBAIOTCS Takue K/ro4yeBble HarlpaB/ieHHs, Kak BHefpeHue [oT, obmauHbix miiatdopm,
OO/BIIMX JAHHBIX, MCKYCCTBEHHOrO WHTe/IeKTa W poboTu3anmy [A7s co3jaHusi TUOKMX, interconnected
"B3aMMOCBSI3aHHBIX ", "COeNIWHEHHBIX MeXAy co0oi" Wmu "cBA3aHHBIX MexAy coboi'") "ymHbIX ¢(abpuk'.
CTyzieHTBl OCBaMBalOT IIOAXOABI K YIPAaB/JE€HUIO 3TUM KOMILJIEKCHBIM IIPOLIECCOM, HarpaB/JeHHOMY Ha
pajyKagbHOe IOBbIlIeHHe 3(Q@EeKTUBHOCTH, IIPO3PauHOCTM U aJanTUBHOCTH BCEro >KW3HEHHOrO LIMK/a

TIPOAYKI[UM.
[TporpamMmoii JUCLUIIIMHEI TTPelyCMOTPEHBI CJle/IyIollrie BUABI KOHTPOJIA:

TeKyluil KOHTPOJIb YCIIEBAEMOCTH CTY/[eHTOB TIPOBOJJUTCA B JUCKPETHBIE BpEMEHHbBIE NHTEPBAJIBI B
cnenyromux dhopmax:
e UArHOCTUYECKas paboTa;
e UHIUBHU/yaJbHOE TIPAKTUYeCKOe 3ajIlaHue;
* OTYET IO NMPAKTHUECKOMY 33/]aHHIO;
¢ TIpe3eHTalus.

IIpomMeskyTouHasi arTecTanus POBOAWTCS B popMax:
e 3auer.

OO01jas  TPy/I0EMKOCTh OCBOEHHSI JAUCLUIUVIMHBI COocTaBiasgeT 6 3.e., 216 u. TIporpamMMo# AWCIUITAHBI
MpeJyCMOTPEHBI MpakTUUecKue 3aHsTus (68 u.), camocTosaTenbHast paboTa crygenTa (148 u).
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TEXHOJ/IOI'A

IIpunoxenue 2

K paoueii mporpaMme AMCLUILIHHbI
OUPPOBASI TPAHC®OPMALINSA ITPOU3BOJCTBEHHBIX CUCTEM: METO/bI U TEXHOJIOI' A

N ®OPMbI OBYUYEHUSA

PekoMeH/Jaliiy 110 0CBOEHHIO JUCHUILTHHBI /I CTyAeHTa

Tpyn0eMKOCTb 0CBOEHHS AUCLIUIIMHBI cOCTaBsgeT 216 4., U3 HUX 68 4. ayJUTOPHBIX 3aHATUH, U 148 u.,
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 YCIIeBaeMOCTH U TIPOMEKYTOUHOM aTTecTariiy 00yJarouxcsl.

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

TpyRoeMKOCTB,
HaumeHoBaHue padoThI PexkomeHnyemasi iuTeparypa wac
Pa3pen 1. OcHOBBI TeXHOIOTUH IU(POBOro ABOHHMKA.
®opmupoBaHue MepBOro pas/esia UTOTOBOr0
WHAVBUYaIbHOTO 3a[jaHusI B COOTBETCTBUU C 5
TeMaTHKOMN BbIJAHHOTO BapUaHTa
IT. A. Co3uHos, I. 1. Auzpees, A. 1O.
[TogroroBka pedepara 1o pasBUTHIO LIM(POBBIX o
L o Myukos. . [Tudpossle gBoitHUKN: M.
[IBOMHUKOB U aHa/IU3y OTpefie/ieH i OT pa3HbIX 7
. PaguorexHuka, 2022 (1-2)
BeH/10poB (Siemens, SAP, ANSYS, Gartner)
. ndopmalioHHbIe CUCTeMbI yIpaBaeHUs
Ton6op 3-5 CyLHeCTBy}omI%X daHasIoros . | mpou3BoacTBeHHOM KoMMaHuelt: Mockga:
1rdpoBoro ABOMHMKA B BLIOPAaHHOM MpeAMeTHOM FOpaiir, 2022 (3-4)
obnactu (1o BapuaHTty). OhopMUTE B BUIE 7
TabMUIBl CPAaBHEHHS (XapaKTePUCTHKH,
TeXHOJIOTVIU, OTPaHUUEHUS).
Wtoro no pa3geny 1 19
Pazpen 2. )Ku3HeHHBIH UK U3/1e/THs.
dopMypoBaHKe BTOPOTO pa3/iesia UTOrOBOr0
WHAUBUYaIbHOTO 3a[jaHusi B COOTBETCTBUM C 5
TeMaTUKOH BbIJaHHOTO BapuaHTa
Pa3paboTka (hyHKIMOHAIBHOM Mogieu (B
P byHky A ( A. JI. Pekko, A. U. PrioHMKOB, H. A.
Hotatuu IDEF0 unu BPMN) nporiecca
Pupkko. . THbOpMaIMoOHHBIE CUCTEMBI 10
«YTipaB/ieHHe XXKU3HEHHBIM LIUKJIOM W3[e/UsI» C N
aKI[EHTOM Ha 3Tal «JKCIUTyaTal[ys» YHPAB/IEHHA MPOM3BOACTBEHHOM
1 yaran kommnaHuei: Mocksa: FOpaiit, 2021 (3-5)
CocrapneHue repeyuHsi KOHTPOJIUPYEMbIX
rapamMeTpoB, aTUUKOB, IPOTOKOJ/IOB Tepe/iauu 1 10
YaCTOThI CheéMa JJaHHbIX Ha KaxkgoM 3Tarie JKI]
JI7IsT KOHKPETHOTO W3/e/ust
Wroro no pasgeny 2 25
Pa3pen 3. ITponecc npoekTrpoBaHusi upPOBOro JBOMHUKA.
Pa3paboTKa MaTeMaTHUYeCKOii MOJie/H B M. H. OxounHCKuH. . OpraHn3alOHHO- 8
COOTBETCTBUM C TeMaTHKOM BbIJAHHOTO BapuaHTa | | CxHAUECKME CHCTEMBI M X S/IEMEHTBL:
CIT6.: udo-/a, 2018 (4)
. P. I. >xekcoH. . Hogeiiiue gatumku: M.:
Pa3paboTka CTPYKTYPHOU CXEMBI A A
N - . Texuocdepa, 2008 (3)
B3aumozeiictBus (Physical Object -> Data Layer -
.. . Jaruuku v cuctemsl: M.: CenCu/lar, 8
> Digital Model -> Feedback). Bribop cTeka 1999 (1)
TeXHOJIOTUM.
B. 1. ABepueHKOB. . ABTOMAaTH3aL1s
P 5 TPOEKTUPOBAHUS KOMIUIEKCHBIX CUCTEM
a3paboTKa /IrOPUTMA CUHXPOHUSALMHA AAHHBIX | 3oyt prschopmarpau: M.: ®manta, 2017 14
C peasibHBIM 0OBEKTOM 1)
Wrtoro no pasgeny 3 30
Pa3pen 4. Co3ganue U peasu3anusa HU(pPoBOro JBOMHUKA.
[
13 38981



Co3paHue ynpoIeHHoro MakeTa [udpoBoro FO. T. Kapnios. . Model Checking. 5
[TBOMHUKA. Bepudukaiiys napasieibHbIX U
dopMHpOBaHKe OTUeTa [JJjIs1 UHAUBHUYalIbHOTO pacripe/ie/IéHHBIX POrPaMMHBIX CHCTeM: 10
3az;aams B cooTBercTBun ¢ TOCT 7.32-2017 CII6.: BXB-Tlerepbypr, 2010 (sce)
dopmuposaHue Habopa ganHbIX (Dataset): C6op, A. A. JKpaHoB. . ABTOHOMHbIA
OUMCTKA ¥ TIPe/I0BPaboTKA AHHBIX, MCKYCCTBEHHBIH HHTeJIeKT: M.: .
VIMUTHPYIOILX TIOTOK C JJaTYMKOB (PU3HUECKOTO Jlaboparopust 3HanmH, 2020 (1-4) -
o6LeKTa B. B. llexanosckui, B. [I. YepTOBCKOM. .
Peamu3auus (Ha Python) Mogeny maimmHHOTO Ynpanierye AaHHLMM: CankT-[etepbypr:
o Jlanb, 2022 (3)

00yueHwUs /17151 K/TaCCUGBUKALIUM COCTOSTHUN 13
obbekTa
Paspabotka gamibopga (Tablueau, Power BI,
Python Dash) 11 oToO6pakeHust cCOCTOSHUS 15
MOJenu

Wrtoro no paspeny 4 55

Pa3pen 5. IlpumeneHue U HHTerpanus U(GPOBHIX [BOMHUKOB.
C. C. CocuHckas. . [IpencraBnenuve
Onvicanve apxuTeKTypsl UM-periienus, 3HaHUM B MH(GOPMALMOHHOMN CUCTeMe.
obocHOBaHMe BEIOOpA MO/, aHa/IU3 KauecTBa MeTo/bI HCKYCCTBEHHOTO MHTEJIJIEKTa U 10
Mozie (MeTPUKH). ripefictaBnedus 3HaHmit: Ctapbiit OcKom:
THT, 2020 (3)
B. U. I'pexyn, I. H. Jenumenxko, H. JI.
IToAroToBKa Mpe3eHTaL|y K 3alluTe. KopoBkuHa. . YripaB/ieHre BHe/IpeHHeM 9
HpeBeHTaL[I/IH UTOTOBOU paGOTbI I/IHd)OpMaL[I/IOHHLIX cucreM: M.: I/IHTepHeT—
YH-T Undopm. Texnon., 2008 (2)
Wrtoro no pasgeny 5 19
14 38981




IIpunoxenue 3
K paoueii mporpaMme AMCLUILIHHbI
U PPOBASI TPAHCO®OPMALIMA ITPON3BOACTBEHHBIX CUCTEM: METO/IbI 1 TEXHOJIOT'U

®OH/J] OODEHOYHBIX CPECTB

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

e UarHocThueckas pabora

*  UHAWBHAYyaJbHOE TIPaKTUUYeCKOe 3ajlaHue;
*  OTYET I10 MMPAKTUUECKOMY 3a/JaHHIO;

e TIpe3eHTaLUs;

e 3aueT;

e 3aueT.

KpuTepuu oneHUBaHUS

JuarHocrnueckas pabora
HOuarnoctryeckasi pabora ripoBoauTcs B popme tecta B SMOC Moodle:

e IIpU NIPaBWJILHOM OTBeTe MeHee yeM Ha 60% BONPOCOB - He aTTecTallys;
 TIpY NpaBUILHOM OTBeTe Ha 60% BOIIPOCOB U Oosiee - aTrTecTarysl.

NuanBuayanbHoe NpaKTHYECKOe 3a/JaHie

BbInosiHeHWe 3alaH|E COT/IAaCHO Mpe/iCTaBeHHOMY I/IaHy 3TaroB B paboTe (3alaHust U 3Tanbl paboThl
IUTST K&XK/IOTO MHAWBUYAIbHOTO 3a/]aHusI BbUIOXKeHHI B Kypc Moodle). BrimonHeHue Bcex 3a/jaHuii (KpoMe TeX,
YTO BBITIOJTHSIFOTCS OTLIMOHATBHO)

OTuer Mo NpPaKTUYECKOMY 3a/JaHUI0
Kputepun orienku kaxaoro oryera npusesieHbl B SVIOC moodle, Tam >ke HaxoaTCs 11ab/I0HbI
OTUETOB.

IIpesenTanus
OdopmieHre Mpe3eHTaL[M B COOTBETCTBUU C TpeOOBaHUAMH (TpeOOBaHUS PacIioaralTcs B Kypce
Moodle) u copepkaHue Mpe3eHTaLMy OTBeUYaeT MOCTaB/AeHHOM 3aaue.

3auert (cemectp 8)
OcHOBaHUEM JIJ1S1 TIOJTYUeHUs 3aueTa SB/IAeTCS Ha/IMune CAAHHBIX UHIUBUYalIbHBIX PaboT U
TIPOIIeHHOTO UTOTOBOT'O TeCTUPOBAHUSI.
Pe3synbrar utorosoro TectupoBaHusi >=70% - TecT npoiijeH
Pe3ysnbrar utoroBoro tectupoBanus <70% - TecT He MpoiieH
Tect npeacrassieH B YMK AUCLUIIIHEL.

3auer (cemectp 9)
OcHoBaHueM /151 IOy YeHUs 3aueTa sIB/IsIeTCsl Halln4uKe 3alUIeHHOIo NIPOeKTa I10 [Ipe3eHTaluy U
TIPO¥/JeHHOr0 UTOrOBOI'O TECTUPOBAHMUSL.
Pe3synbrar utoroBoro TectrpoBanus >=70% - TeCT NponjeH
Pe3synesrar utorosoro tectupoBanus <70% - TeCT He NpoifieH
Tect npeacrasned B YMK gucLMIIVHBL
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[MacriopT doHa OLIEHOUHBIX CPeJICTB

KYPC

CEMECTP

HaunmeHoBaHuUe pa3/iesioB U
JMAJAKTHYECKUX eJUHHILY

BCEI'O

AyauTopHbIe
3aHATHSA B
KOHTAKTHOM
dopme

BCEI'O
IIpakTueckue
3aHATHUA

CamocrosiTenbHasA
paboTa CTyAeHToB

Dopmupyemas
KoMIeTeHIusA, %

IIK-"1

IIK-12

HANMEHOBAHUE
OLIEHOYHOTI'O CPEJJCTBA

Paznen 1. OCHOBBI TEXHOJIOTHH
uudpoBoro ABOMHUKA.

25

19

WNupvBuayansHOE
MpaKkTUUeCcKoe
3a/laHue,
Otuet no
MpaKTHUYeCKOMY
3a/laHuI0

Paszgen 2. JKusHeHHBIH UK
U3Ae/IHs.

39

14 14

25

25

25

NupuBrayansHOe
IpaKkThUyecKoe
3a/iaHue,
Oruet no
TpaKTHUye CKOMY
33/JlaHUIO0

Pazpgen 3. Ilporecc
NnpoeKTHPOBaHuA HudpoBoro
JBOWMHUKA.

44

14 14

30

20

20

WNupvBuayansHOE
MpaKkTUUeCcKoe
3a/laHue,
Otuet o
MpaKTHU4eCKOMY
3a/laHuI0

Bcero 3a 8 cemectp

108

34 34

74

65

65

Pa3pen 4. Co3gaHue u
peanu3anusa nudpoBoro
JBOMHUKA.

79

24 24

55

20

20

NupuBuayansHoe
MpaKkTUUeCcKoe
3a/laHue,
Otuer 1o
MpaKTHU4eCKOMY
3a/laHHIO

Paspen 5. Ilpumenenue u
HHTerpanus nudpoBbIX
JBOHHUKOB.

29

10 10

19

15

15

NupuBrayanbHOe
MpaKTU4eCcKoe
3ajiaHue,
Ortuet o
MpaKkTUueCKoMy
3a/laHuUIO,
[Ipesenrarus

Bcero 3a 9 cemectp

108

34 34

74

35

35

Bcero mo auciunInHe

216

68 68

148

100

100

16
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OneHouHble MaTepuaJbl o guciunaude IIMOPOBAA TPAHC®OPMAILIA
IMPON3BOACTBEHHBIX CUCTEM: METO/IbI 1 TEXHOJIOI'U

IIK-H1 - en1adeem mexHo102UAMU U UHCMPYMEHMAMU UCKYyCCIMEEHHO20 UHMe/1/1eKma 0/15 peuleHus 3a0a4
npogeccuoHanbHoll dessmenabHOCMU

Ne 1 TIpouwuTaiiTe TEKCT U 3allMIINTe Pa3BepPHYThI 000CHOBAHHBIM OTBET

JTBOMHUK KOMIIOHEHTa (HarpuMep, MOAILIUITHUKA BeTPSIHOM TypOUHBI) — 3TO I{U(pOBast MOJe/b
OT/Ie/TbHOM YacTH CUCTeMBIL. [ToueMy BaXKHO CO3/]aBaTh TaKWe JABOUHUKH [I7isi KPUTHUHBIX 3JIEMEHTOB,
TaKUX KaK J[BUTATe/b WK NOAIUITHUK? [IpruBeivTe He MeHee IByX TIPUUVH.

Ne 2 TIpounTaliTe TEKCT U 3aIMIIMTE Pa3BEPHYThIM 000CHOBAHHBIN OTBET

Ludporoii ABOWHUK OpraHU3aiui — 3TO KOMIUIEKCHasi MO/Ie/Tb, KOTOPast OTPa’kaeT MMPUUHUHHO-
C/le[ICTBEHHbIE CBSI3U MeXXy MPON3BO/ICTBEHHBIMH, SKOHOMUUeCKUMH, (PMHAHCOBBIMU U
OpraHv3al[MOHHBIMH MpolieccaMu KomraHuu. Kakue KiroueBble BEIUMC/IUTETbHbIE MeTO/bl M UCTOUHHKU
JAHHBIX HEOOXOAMMO MCTIO/B30BaTh /IS CO3JAHUS TaKOTO ABOMHMKA, YTOOBI 00eCIeunTh ero
MaKCHMaJTbHYIO aZIeKBaTHOCTD peabHbIM Ou3Hec-Tipolieccam? OMUIIMTe He MeHee Tpex MeTo/|0B/
TIOJIXOZIOB U TTOSICHUTE, KaK KaK/IbIM U3 HUX TIOBLIIIAET TOYHOCTH MO/IEJIH.

Ne 3 TIpouurTaiiTe TEKCT ¥ yCTaHOBHUTE COOTBETCTBUE
YcTaHOBHUTe COOTBETCTBHE MeX/y THUIaMH LIU(PPOBBIX JBOMHUKOB U UX OMHCAHUSMH.

Mopgenupyet pabory

1 JIBOMHMK KOMITOHEHTa A !,
OT/ZebHOM JIeTanu

Orpaxkaer
B3auMO/ieiCcTBYe
HeCKOJIbKUX
00BEKTOB B PaAMKax
KpyTHOM
MH(GPACTPYKTYPbI
Onrumusupyer
3 [BOWHUK CUCTEMBbI B nocnenoBaTennbHOCTE
omeparuit

2 ITBOMHUK 00beKTa b

Hudposas korwst
4 [IBOlHUK mporiecca I' eguHMUHOTO
U3jenus

Wcnone3yercs
WCK/TIOUUTEITBHO [I1s
BU3ya/TM3aL[1x
JlaHHBIX 0e3 aHa/M3a

i

Ne 4 TlpouMTaiiTe TEKCT U YCTaHOBUTE COOTBETCTBHE
CooTHecHTe 3Tarbl pa3paboTKU U(POBOTO ABOMHHUKA C BHIMOIHIEMBIMH [1€ACTBUSMHU.

CpaBHeHue
TPOTHO30B
MO/IeJTH C
peayibHbIMU
ToKasareasiMu
JIaTUUKOB.

1 C0op maHHBIX

ITonyuenne
VH(OpMaLyy C

2 ITocTpoenue Mmonenu b loT-ycTpoiicTB u
HCTOPUYECKUX
0a3 JaHHBIX.

[Topknrouenne
MOJIesiu K

B SCADA-
cucTeme Jijis
OHJIAMH-
MOHUTOPHHTA.

3 Banmvgaums
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Ne 5

Ne 6

Ne 7

Ne 9

4 WHTerparys I' Pa3paboTtka
MaTeMaTHueCKUX
aJrOpPUTMOB,
OTHCBIBAOIIUX
dhu3nueckue
TPOIIECCHI.
Co3paHue
MapKeTUHTOBOTO
OTYeTa 1o
MpPOJYKTY

i

HpquTaﬁTe TEKCT U YCTAHOBUTE MMOC/T1€40BATE€/IbHOCTD

YcTaHOBUTE MPAaBUIBHYIO MOC/EJ0BATEILHOCTE 3TANOB Pa3paboTKU IMGMPOBOTO JBOMHMKA TEXHUUECKOU
CUCTEMBI.

1. Banupauuys Mofe/i Ha peaslbHbIX JaHHBIX
2. COop JaHHBIX C (PU3UUECKOro 00beKTa

3. VHTerpauys ¢ CuCTeMOM MOHUTOPUHIa

4. ITocTpoeHre MareMaTu4eCKOW MoJenu

5. Busyanusanus pesyssTaToB aHainu3a

[IpounTaiiTe TEKCT U yCTaHOBUTE TOC/IeJOBaTeTbHOCTD
YcTaHOBUTE MPaBUIBHYIO MOC/IEJ0BATEILHOCTD 1UK/Ia PabOThI IU(PPOBOTO IBOMHUKA Ha MTPOU3BO/ICTBE.

1. TTony4yeHune AaHHBIX C AATYUKOB 0OOPYIOBaHUS

2. IIporHosupoBaHue 0CTaTOYHOIO PeCcypca y3/10B

3. AHa/nu3 OTK/IOHEHUH OT HOpMaJIbHbIX 1apaMeTpPOB
4. KoppeKkTHpOBKa MOZe/IM Ha 0CHOBE HOBBIX JaHHbBIX
5. [IpuHSATHE peleHus 0 TEXHUUeCKOM 00C/Ty>KUBaHUA

[TpouuTaiiTe TeKCT, BbIOEpUTE TIPABUILHBIN OTBET U 3alTULLINTe apryMeHThbl, 000CHOBBIBAIOIIIVE BEIOOD
oTBeTa

Bribepute HamnpassieHne, B KOTopoM HE HCONMb3yrOTCs ITUGPOBBIE [BOWHUKH:

1. CucreMHOe IIPOrHO3UPOBaHUE
2. MopenvpoBaHre CUCTEM

3. [IpoekTrpoBaHMe 31aHUM

4. B3auMOCOBMeCTUMOCTb aKTHBOB

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

3a uto orBeuyaet Edge computing?

1. 00paboTKy AAHHBIX B 1I€/IOM

2. TIepBUYHYI0 00pabOTKY JAHHBIX
3. BTOpUUHYI0 00pabOoTKY JaHHbIX
4. HeT NPaBUJILHOIO OTBETa

[TpouwnTaiiTe TEKCT, BEIOEPHUTE MPABU/IBHBINA OTBET M 3alMIIINTE apryMeHThbI, 000 CHOBBIBAOII[HEe BEIOOD
oTBeTa

Kakoti 13 nepeunc/ieHHbBIX TTPOLECCOB SAB/ISETCS KIIOUEBBIM [I7Is1 00€eCrieueHusi TOUHOCTH 1(POBOro
JBOWHMKA TIPOMBIIIIZIEHHOTO 000PYA0BaHuS?

1. PerynsipHoe 0OHOB/IEHME TIPOrPaMMHOT0 UHTepdelica

2. Bammupaius Mo/ieiv Ha OCHOBE JIaHHBIX C JATUUKOB PeaibHOr0 000PY/j0BaHUsS
3. ¥BesmueHue YaCTOThI BU3ya/In3aliuM JaHHbIX

4. ABTOMaTHYeCKOe OTK/TFOUEHHUE CUCTEMBI TIPH 0OHAPYXEHUU PACXOXKIEHUM

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

OTBETOB
Oco6eHHOCTH 1M POBOTO IBOMHUKA OpraHU3al[|K:
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1. opueHTaIusA Ha BUIeHKE Oy/IyIIiero
2. IPaKTUYHOCTh

3. cuctemaTru3auys

4. yno0CTBO UCIOJTh30BaHMS

Ne 11 TIpouuTaiiTe TeKCT, BEIOepUTe MPAaBUIbHBIE OTBETHI M 3aNUIINTE apPTyMeHThI, 000CHOBBIBAIOIL[MEe BEIOOD
OTBETOB

CHeL[I/IaJ'I]:HLIe H3MepUuTeIbHbIE KOMIUIEKCHI COCTOAT U3:

1. aHa/IOroBBIE AATYHUKU

2. Al

3. HAII

4. cpefcTBa XpaHEHUS JAaHHBIX

Ne 12 TTpouuTaiiTe TeKCT, BbiOepuTe MpaBUIbHBIE OTBETHI M 3alUIINTEe apryMeHThI, 000CHOBBIBAIOILMEe BEIOOD
OTBETOB

N3 yero yvare Bcero cocrout loT-ceTh?

1. 103

2. Macka cetn

3. ba3za jaHHbBIX

4. ObnauHble cepBepa

ITK-U2 - cnocoben npumenssmb Yyugpoeble npou3eo0cmeeHHble cucmemblt 8 061acmu npogeccuoHabHol
dessmesibHOCMU

Ne 1 TIlpouuTaiiTe TEKCT ¥ YCTaHOBUTE COOTBETCTBHE
ConocraBbTe THIIBI AITOPUTMOB U X Ha3HAYEHUEM:

3azjaet yC/a0BUA U
PEXXHMMBI, TIOPAZIOK U

1 AnTOpUTM BBHITIOJIHEHUS 3aZiad TI0 Ha3HaueHHIo A mocnegoBarebHOCTD
pabOThI COCTAaBHBIX
yacreit

OnuceiBaeT
3TanHOCTb U/H

2 AnroputM (yHKLMOHUPOBaHUsI b nuknorpammy
paboThI KOMILIEKCA B
L[eJIOM

Ornpepenser
BHEIITHUM BUJ U
[Iv3aiiH uHTepdeiica
T10JTb30BaTe/Ist

3 AsnroputMm oneparopa B

Heobxoaum st
BBITTO/THEHUSI
oripefie/IeHHbBIX
JIeMCTBUIT UeIOBEKOM
nipu pabore ¢
u3zieNiiemM

4 Asropurm I1O r

ITocnemoBaTeTbHOCTh
apudmeTHrye CKMX U
JIOTHYe CKUX
orepaLyy,
TIPOM3BO/TUMBIX Hafl
vH¢opmareii (c
y4eTOM arpyuopHOM
nHbOopMaIn)

Ne 2 TIpouuTaiiTe TeKCT, BeIOepUTe MPAaBUIbHBIN OTBET U 3aMMIIMTE apryMeHThl, 000CHOBBIBAIOLIHE BEIOOD
oTBeTa

Kakoi1 sTan BHegpenus crcteMsl M B KOHTYp LindpOBOro ABOMHMKA SIB/SIETCS] KDUTHUECKH Ba)KHBIM
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Ne 3

No 4

Ne 5

Ne 6

Ne 7

JJ1s1 0becrieueHUs aKTyabHOCTH MoZiesi (OTCyTCTBUS "mpeticha KoHIemuii")?

1. C6op ncToprueckrx AiaHHBIX JJ1s1 IepBOHaua/IbHOr0 00yueHHsT MOZeu.

2. BbiOOp apXUTeKTypbl HEMPOHHOM CeTH (KOIMUECTBO CJIOEB U HEMPOHOB).

3. Opranusanys peryispHoro nepeodyyenus (Retraining) Mojiesi Ha HOBBIX JJaHHBIX.
4. Busyanu3arysi pe3y/bTaToB pe/iCKa3aHui Ha fJambop/e.

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

ITpu co3paHuy NpeIUKTUBHOTO LIM(POBOTO ABOMHUKA (Z/1s1 MPOrHO3MPOBAHMS OTKa30B 000PY/[0BaHHs)
Kakoli metos, IV Haubosiee 1e/ieco0bpa3Ho MPUMEHUTb, eC/TH Pa3MeUEHHBIX JAHHBIX 00 aBapysx
KpaiiHe Ma’o, HO eCTb 00/bII0N 00BeM [JaHHBIX 0 HOPMaJIbHOM pabore?

1. O6yuenue c yuuteneM (Supervised Learning) Ha 0CHOBe UMEOILMXCS PeAKUX 3amKceli 00
OTKa3ax.

2. O6yuenwe 6e3 yuuresns (Unsupervised Learning) a5 movcka aHoMasviA B TIOBeJieHHUH.

3. Tpancdeproe obyuenue (Transfer Learning) ¢ ncrosb3oBaHreM Mogied, 00yueHHOM Ha iatacete
n3o6paxennii ImageNet.

4. I'nybokoe obyuenue ¢ noakpervienueM (Deep Reinforcement Learning).

[TpounTaiiTe TEKCT 1 3alWIIKTe Pa3BePHYTHI 000CHOBaHHBIN OTBET

LInchpoBoii BOWHUK CTaHKA TIOKA3bIBaeT MOBBILIEHHbBIH YPOBeHb BUOPALMH, XOTS peasbHoe
obopyzoBaHue pabotaeT HOpManbHO. Kak MOXKHO OOBSICHUTB 3Ty CUTYaLIUIO?

ITpouunTaiiTe TEKCT U 3alUIIKNTE Pa3BepPHYThI 000CHOBAHHBINM OTBET

ITpu cpaBHEHUM JJAHHBIX [TU(PPOBOTO [BOMHMKA TIPOMBIIIJIEHHOTO 000PY/I0BaHUS C TTOKa3aHUSAMU
peasIbHBIX JaTUMKOB 00HApYKeHO pacxokieHue B 5%. Kakue GakTopbl MOIIH PUBECTU K TAKOMY
HeCOOTBETCTBUIO?

HpOQHTaﬁTE TEKCT U YCTAHOBUTE COOTBETCTBUE
CormocTaBbTe TIOHATUS C oripezie/;IeHUAMMU:

Koncrpyunposanue,

MOZle/TUpPOBaHue U
1 Konuenus A TexHONOrMYeckKas

obpaboTka

W3 enus

Nsrorosnenne
He0bXoAUMOro
YyKc/ia CepuMHBIX
9K3eMILISIPOB

2 Pa3pabotka b

Pa3paboTka
KOHLIEMNLINU
CO3/laHUs U3[enust
nyTemM

3 Nsrorosnenune B yrny6sieHHbIX
WCC/ie[JOBaHUH,
9KCTMEPUMEHTOB U
WH)XeHepHBIX
pacueToB

ITocTpoiika u
WCTILITaHUS
OTIBITHBIX
00pa31ioB, oljeHKa
11e/1eCO00pa3HOCTH
3armycka

4 [TpowusBozcTBO r

Wcnonw3oBaHue
I uspenus no
Ha3HAYeHUIO

ITpouuTaiiTe TEKCT ¥ YCTAHOBUTE TIOC/IE/I0BATETLHOCTD
Brl BHezipsieTe 11 POBOTO IBOMHUKA B TIPOM3BO/ICTBEHHBIH MPOIiecC. YKaKUTe M0oC/Ie/l0BaTe/TbHOCTh
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JIeCTBUM:

1. OnipeneneHue 1jesieid ¥ 3a7jau UCTIOB30BaHUS LIU(PPOBOTO ABOMHUKA;

2. Bbibop nporpaMMHoO-anmapaTHo I1aTGopMbI;

3. HacTpoiika aBTOMaTHUeCKOro 00MeHa JJAHHBIMU MKy (pU3ndeCcKUM U IU(PPOBLIM 00HEKTOM;
4. O6yueHue TiepcoHasa paboTe C CHCTEMOI;

5. TecTupoBaHye ¥ oNITUMU3ALUS pabOTHI TBOMHUKA.

Ne 8 TIlpouuTaiiTe TEKCT M YCTaHOBUTE NOC/Ie[0BaTeIbHOCTh

Be1 paboTaete ¢ ubpoBBIM JBOMHUKOM MPOMBIILIEHHOTO 0600pyAoBaHus. BoccTaHoBUTe
T0CJIeI0BaTeTbHOCTE 3TArlOB €0 CO3/IaHus:

1. Pa3paboTKa MaremaTruecKol MOJiey;

2. COop ¥ aHa/MM3 JaHHBIX C (PU3HUECKOTO 00BEKTa;

3. Nuterpanus ¢ loT-gaTunkamu /it 0OMeHa JaHHBIMU;

4. Banuzaius v KamubpoBKa MOJIe/H;

5. Busyanusauus 1 HacTpoiika uHTepdeiica 151 MOHUTOPUHTA.

Ne 9 TIpouuTaliiTe TEKCT, BbIOEpHTE MPaBU/IbHBINA OTBET M 3allMILIUTe apryMeHTbI, 000CHOBBIBAIOLIHE BEIOOD
oTBeTa

Kakuie Tvribl 1ihpOBBIX IBOMHUKOB CYIL[€CTBYIOT?

1. KOMITOHEHTOB, 0OBLEKTOB, CCTEM

2. KOMIIOHEHTOB, PeCypPCOB, KOMILJIEKCOB
3. KOMITJIEKCOB, CUCTeM, TeXHOJIOTHUM

4. KOMIIOHEHTOB, 00HLEKTOB, KOMILIEKCOB

Ne 10 IIpouwnTaiiTe TeKCT, BbIOEpHTE MTPaBI/IbHBIE OTBETHI M 3alTUIIINTe apryMeHTbI, 000CHOBBIBAOIIHe BEIOOD
OTBETOB

Kakue 13 niepeunicyieHHbIX OapbepoB SIB/ISFOTCS Haubosiee CyljeCTBEHHBIMY TTPYU MHTeTr ALk MOZYJIs
WU B cyijecTBytOIIyI0 HTHPPaCTPYKTYPy MTPOMBIILJIEHHOTO LU POBOTO ABOMHNKA?

1. BbicOKasi CTOMMOCTb JIMLeH31i Ha 0(HCHOe TIPOrpaMMHOe obecrieueHue.

2. HeobxomumocTh obecrnieuenuyst Kubepbe3onacHOCTH Ha CThiKe "OT-ceTs" (IIPOMBIIILIEHHAs CETh) U
"IT-cetp" (KOpriopaTyBHas CETh).

3. Huskas BEIUMC/IMTe/TbHAs MOL{HOCTh NPOMBIILIZIEHHBIX KOHTPo/1epoB (PLC) Ha HWKHEM ypoBHe
(Edge).

4. OrcyTcTBHe cepTH(ULIMPOBAHHBIX MperozaBaresneii mo VU B mTare KoMnaHuu.

Ne 11 TTpouuTaiiTe TeKCT, BbIOepUTe MPaBUIbHBIE OTBETHI U 3alMIINTE apPryMeHThI, 000CHOBBIBAIOIL[MEe BEIOOD
OTBETOB

Kakue mpeumyIiecTBa iaeT UCMO/Ib30BaHKe "THOPUIHOTO Mo/X0/1a" TIPH MOCTPOEHUH 1TU(POBOTO
[BOWHMKA, TO eCTb COUeTaHHe KjlacCuuecKux ¢pusnko-marematrndeckux mogenei (First Principles) u
Mogesell MallMHHOTO 00yueHus1?

1. TTosHast aBTOMATH3ALIMsA MPOIiecca MPOeKTUPOBaHUs €3 yuacTHsl YesoBeKa.

2. Bo3MO)XHOCTb ITPOTHO3UPOBAHUS MOBeJIeHUsI B 00/1acTsiX, rae Gpusnueckast MoJesb paboTtaet C
00/IBILION TIOTPELTHOCTHIO (C/I0XKHAsI TYPOY/IeHTHOCTD, U3HOC).

3. CHmKeHHe TpeOOBaHUM K KaueCTBY MCXOJHBIX UEPTEXKEH U KOHCTPYKTOPCKOH J0OKYMEHTALUH.

4. YcKopeHHe pacueToB 3a CUET armpOKCUMAIUM CJIOKHBIX (PU3UUeCKUX TIPOLIeCCOB ObICTPBIMU
HelipoceTssMu (CypporaTHoe MOZe/TMPOBaHKe).

Ne 12 TIpouuTaiiTe TEKCT, BEIOEPUTE MPABU/IbHBIE OTBETHI M 3alMIIIMTE apryMEHThI, 000 CHOBBIBAIOII[HE BLIOOD
OTBETOB

M3 KaKrX KOMIIOHEHT COCTOMUT TMMPOrpaMMHO-TEXHOJIOrrUYe CKast HHaT(l)OpMa?

1. Cpexcrso yripasnenus [10

2. CpeAcTBO yIipaB/ieHUs TTPOEKTaMu
3. CpencTBo pa3paboTKu

4. CpeacTBO NPOEKTUPOBaHUS
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