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Pa3nea 1. OBIIIUE ITOJIOKEHU A

1.1. HopmaTuBHBIEe JOKYMEHTBI

OenepanbHblii 3akoH OT 29 nekabps 2012 roma Ne 273-®d3 «O06 ob6pazoBanuu B Poccuiickoit
denepanuny;

@denepallbHBIl  TOCYJApPCTBEHHBI 00pa30BAaTENbHBIA CTAaHAAPT [0 HAMPABICHHIO MOJITOTOBKU
(cnemmmanpHocTH) 01.03.02 IlpuknagHas wMareMathnka W HWHGOpPMATHKA W YPOBHIO BBICIIETO
obpaszoBanusi bakanaBpuar, yTBepkKaeHHBIN mpukazom MwunoOpHayku Poccum ot 10.01.2018 Ne9
(manee — ®I'OC BO);

O6pazoBarenbublit crangapt HAAY MUOU (OC HUAY MUOU) no HampaBlieHHUIO HOATOTOBKU
(cmermaneHoctH) 01.03.02 Ilpuknamnas wmaremMathka W WHGOpPMATHKA W YPOBHIO BBICIIETO
oOpa3oBanus bakamaBpuat, yTBEp>KICHHBIH YueHbIM coBeTOM yHuBepcutera lIpotokon Nel8/03 ot
31.05.2018 (mamee — OC HUAY MUDU), aktyanusupoBaH pemieHHeM YueHoro coera HUAY
MUOU (porokon Ne23/04 ot 19.04.2023);

[Topsimok opraHu3all U OCYIIECTBIIEHUS 0Opa30BaTENbHON NEATENBHOCTH MO 00pa3oBaTeIbHBIM
MporpaMMaM BBICIIETO O0pa3oBaHUsA - MporpaMMaM OakanaBpuara, IporpamMmaM CHelHaJuTeTa,
IporpaMMaM MarucTparypbl, YTBEp)KJIEHHBIH IpukazoM MunHoOpHayku Poccun ot 06.04.2021 Ne245
(manee — [opsimok opraHuzaiiu 00pa3oBaTENbLHON JESTEILHOCTH);

[lopsnox mpoBeneHUs: rocyIapCTBEHHOW WTOTOBOM aTTecTaluu MO 00pa30BaTEIbHBIM MPOTrPaAMMaM
BBICIIIETO O0Opa3oBaHMsS — MporpaMMaM OakalaBpuara, IporpaMmaM CIeHUaINTeTa W MporpaMMam
MarucTpatypbl, yTBep>KIeHHBIN prkazoM MunobpHayku Poccuu ot 29 utons 2015 r. Ne 636;
[TonoxxeHne 0 MPaKTUYECKON MOATOTOBKE OOYYAIOIIMXCs, YTBEPXKACHHOE NMPUKa3oM MUHHUCTEpPCTBA

HayKd U Belcuiero oo6pazoBaHuss P® u Munucrepcrta npocsemenuss PO or 5 asrycra 2020 r. N
885/390

1.2. Ilepevyenns coxkpamieHuit

3.e. —  3aueTHas eMHULIA;

OIIK — obmenpodeccronanbHass KOMIETSHITHUS;

OC HUAY MUou — oOpazoBatenbHblil crangapt HUAY MUOU.

OT® —  0o0oOmeHHast TpyAoBasi GyHKLUS;

TO —  TpynoBas (QyHKIHS;

I — npodeccuoHanIbHas AEATEIbHOCTD;

[IK — mnpodeccroHaIbHas KOMIICTCHIINS;

I1cC —  npodeccruoHaIbHBIN CTaHIAPT;

YK —  YHHBEpPCAJIbHAsi KOMIIETCHIUS;

YKE —  YHUBEpCaJIbHas €CTECTBEHHO-HAY4YHAasi KOMIICTCHIUS,

YKII —  YHUBepcaibHas IU(poBast KOMIETECHIHS;

dI'0OC BO — (denepanbHBIl TOCYAApCTBEHHBIH 00pa30BaTENbHBIA CTaHIAPT BBICIIETO
o0pa3oBaHus;



Paszea 2. OBILIASI XAPAKTEPUCTHKA OBPA3OBATEJIBHOM ITPOT'PAMMBI
2.1. HammeHoBaHMe 00pa30BaTeJbHOM NPOrPaMMbl (HANIPABJIEHHOCTD, PO WIIb, CTICLNATU3ALNS)

MaremMaTHuecKoe U porpaMMHoe o0ecredeHrne Kuoeppu3NIecKux CUCTEM

2.2. HazHauyeHMe U 1eJib 00pa3oBaTeIbHOM NPOrpaMMbl

[Iporpamma moarotoBku  OakamaBpuata «MaremaTHyeckoe ¥ NPOrpaMMHOE  OOecriedeHue
KnOep(hu3nIecKnx CUCTeM» HalpaBiieHa Ha 3((eKkTuBHOEe 0O0ydyeHHe CTYACHTOB B MHTEpECaX pa3BUTHUS
OTEYECTBEHHOI'O BBICOKOTEXHOJIOTHYECKOTO TJ00anpHOro Ou3Heca, B TOM ducie, lockopmopauuu
«Pocatrom» u mpeanpuATuii 0OOPOHHOI'O 3HAYEHUS. BBIMYCKHUKM MOJITOTOBIEHBI K JEATEIBHOCTH B
obmacTi: pa3pabOTKM MaTEeMAaTUYECKOIro, @JIMOPUTMUYECKOIO U IMPOrpaMMHOIO  obOecredeHus
TEXHUYECKUX U MH()OPMALMOHHBIX CHUCTEM M TEXHOJOTMH Pa3IMYHOIO Ha3HAYEHMs; MOJEIMPOBAHUS
(yHKIMOHUPOBAHUSI MTPOLIECCOB U 00pa0OTKU MH(OpPMALIMK; CUHTE3a U YIIPABICHUS adPOKOCMUUECKUMHU
KOMIUIEKCaMH; MH(pOpMaTH3aIMH U ONTUMHU3AIUH TPOLIECCOB YIPABICHUS B KOH(MIMKTHBIX CUTYaIlHsX;
MaTeMaTHYeCKOTO W IMPOrpaMMHOTO OOecHeueHHsl MPOIECCOB B SIIEPHO-IHEPreTUUYECKON OTpaciu ¢
LeNplo obecneueHust UX 0€30MacHOCTH; MHOTOIOJIB30BATEIbCKUX 3AIMIICHHBIX ONEPALMOHHBIX CHCTEM
U BBIYMCIMTENbHBIX KOMILJIEKCOB. Pa3paboTka mMareMaTHYecKOro OOECIEUYEeHHUsl CIIOKHBIX TEXHHYECKHX
CUCTEM MPEANOaraeT IMMUPOKOE HCIIOJIB30BAHUE TEXHOJIOTMH MCKYCCTBEHHOI'O MHTEIIEKTa. B pamkax
IIPOrpaMMBbI TOTOBSATCS CIIELUAINCTBI, OOJIajatolue Hapsay CO 3HAHUSAMU NPUKIIaJHONW obiacTtu (Moaenu
(bu3NYECKUX TMPOIIECCOB, TMHAMUKU CIOXHBIX CHCTEM) U TPATUIMOHHBIX METOJOB aHajIM3a M CHUHTE3a
CUCTEM, OOIIMPHBIMU 3HAHUAMHU B O0JIACTH HEHpOCETEl M METOJ0B MAIIMHHOTO OOyuYeHUs, CIOCOOHBIX
BBITIOJIHATH HA BBICOKOM MPO(ECCHOHAIILHOM YPOBHE pOJM aHAIWTHKA JAaHHBIX M WHXKEHepa I10
MamHHOMY oOyuenuto. Llenn BO mo ocHoBHO# oOpa3oBaTenbHOW mporpamme «MaTemaTtudeckoe U
nmporpaMMHoe obecrieueHue kubepdu3nyeckux cucrem» B 0071acTH O0y4EeHUs M BOCHHUTAHUS JIMYHOCTH.
B obGnactu oOyuenust nenbto BO mo ocHOBHON oOpa3oBaTenbHOW mHporpamme «Maremarudyeckoe U
IporpaMMHOe oOecreueHne KUOepPHU3MUECKUX CHCTEeM» SBIIETCS: - JaThb 0a30Bble I'yMaHHUTapHBIE,
COLMAJIbHBIE, SKOHOMHYECKHE, MAaTEMaTHYECKUE U €CTECTBEHHOHAyuyHbIe 3HAHUA; - O00eCHeunuTh
MOATOTOBKY OakaiaBpa, MO3BOJISIONIYIO YCIENIHO paboTath B cdepe NesATeTbHOCTH, CBSI3aHHOW C
MPUKIAJHON MaTeMaTUKOW, 00JaAaTh YHUBEPCAJIBHBIMM U IPEIMETHO- CIELUATU3UPOBAHHBIMU
KOMIIETEHIIMSIMH, CTIIOCOOCTBYIOIIMMHU €T0 COLMAIBHOM MOOMIIBHOCTH M yCTOMYMBOCTH Ha PhIHKE TPYyAa.
B oOmactm BocmuraHus JuyHOCTH wLenbto BO 1o ocHOBHOM 00pa3oBaTenbHOW Mporpamme
«MatemaTtuueckoe M IporpaMMHoOe obOecneueHue KuOepU3MUECKMX CHCTEM»  sBISeTcs: -
(opMHpOBaHHE  COLMAIBHO-TMYHOCTHBIX  KAueCTB  BBIIYCKHUKOB, TaKUX Kak  HaTpUOTHU3M,
LeJIEyCTPEMIICHHOCTb, OPraHW30BAaHHOCTb, TPYJOIOOHE M KOMMYHUKAaOEIbHOCTh, YMEHHE paboTaTh B
KOJUIEKTUBE, OTBETCTBEHHOCTh 3a KOHEUHBIM pe3ynbTaT CBOEH MpodeccroHalbHON NeATelbHOCTH,
IPaXX1aHCTBEHHOCTb, TOJIEPAHTHOCTh; - MOBBILIEHHE OOIIEH KyJIbTYphl 00y4aeMmoro CTyA€HTa. 3aJauu
npoeCCUOHATBHON JEeSTEIbHOCTH BBITYCKHUKOB: 1. aHamM3 M MaTeMaTH4YecKoe MOJIEIHPOBAHUE
(U3MYECKUX TPOLIECCOB; 2. aHAJM3, MaTeMaTHYECKOe MOJICIMPOBAHUE TUHAMUKH CHUCTEM, pa3paboTka
3aKOHOB YIPaBIeHMS; 3. pa3paboTKa M COMPOBOXKICHHE MPOrpaMMHOro obecrmeueHus; 4. pa3paboTka
MaTeMaTH4eCKOro, IPOrpaMMHOIO U aJrOPUTMHUYECKOrO OOECledYeHus A aHaIn3a U MOJEIUPOBAHUS
¢dbuzmveckux mporeccoB. Poib nmkenepa MO: 1. Peanuzanus ML-Moaeneit B mpoAyKTUBHBIX CHCTEMax
2. OnTuMu3aIus MpOU3BOIUTEILHOCTH U MaciuTadbupoBaHue Mojeneit 3. Paspaborka ML-nainnaitHOB 1

aBToMatu3auus mnporeccoB Ponb ananutuk nanHsix: 1. MccnenoBatenbckuil ananus naHHbix (EDA). 2.
4



[Toctpoenue oryeroB u gamobopaoB. 3. CTaTuCTUYECKH aHATU3 M TecTupoBaHue runotes. 4. Co3znanue
NporHo3HbIXx Mojeneil. Xapakrepuslit YI'T nccrnenoBanuil 1 pa3paboTOK, BBITOIHAEMBIX BBIITYCKHUKOM,
coctapisier mectord (YI'T6: Mogaenb CHUCTEMBI/TIOJCUCTEMBI WM TPOTOTHI TPOAEMOHCTPUPOBAHBI B
OKPY>K€HHUH, OJM3KOM K peanbHoMy). Jlokazanpl peann3yemMocTb M 3(()EKTUBHOCTH TEXHOJIOTHH B
YCIIOBUSIX AKCIUTyaTallMM WM OJU3KUX K HUM YCJIOBUSAX U BO3MOXKHOCTb MHTETPALIUU TEXHOJOTUU B
KOMIIOHOBKY  pa3pa0aTblBaeMOil  KOHCTPYKUUH, Ul KOTOPOW JlaHHas TEXHOJOTUs  JOJDKHA
MIPOJEMOHCTPHUPOBATH PAOOTOCTIOCOOHOCTh. Bo3MokHa mondHOMacmTaOHas pa3paboTKa CHCTEMBI C

peanu3zanuel TpedyeMbIX CBOMCTB U YPOBHS XapaKTEPHCTHUK.
2.3. Kpainudukanus, npucBanBaeMasi BbINYCKHAKAM 00pa30BaTeJbHOH IPOrpaMMbl

KBanmuukarys, npucBarBaemMas BbITyCKHHKaM 00pa3oBaTebHOM porpammel: bakasasp.

2.4. O06beM nporpaMmbl

O6mwem nporpammbl: 240 3a4eTHBIX eUHMII (J1a1ee — 3.€.).

2.5. ®opmbl 00yuyeHust
®DopMbI 00yYCHHS: OUHAS.

2.6. Cpok nostyyenusi o0pa3oBaHusi
I[Ipu ounoit popme oOydenus 4 rona

2.7. ObsgacTtu npodeccHOHAIBLHON 1eATeILHOCTH U cepbl NMpodeccHoOHAIBLHON 1eATeJIbHOCTH, B
KOTOPBIX BBINYCKHMKH, OCBOMBIIHME MPOrpaMMy, MOIYT OCYIIECTBJSATH MNpPodeccHOHATbHYIO
AeITeJIbHOCTD

06 CBsi3b, HHPOPMAIIMOHHBIE U KOMMYHHUKAIIHOHHBIE TEXHOJIOTHH, 24 ATOMHAS IPOMBIILIIEHHOCTS,
32 ABuactpoenue, 40 CkBo3HbIE BU/IbI TPO(ECCHOHAIBHON 1eATeTbHOCTH

2.8. Ilepeuenb npeANpUSITHIL 1JIs1 IPOXO0KIEHHUS MPAKTHKH M TPYAOYCTPOICTBAa BBINYCKHMKOB

— 000 "Cwmapt Texnomnomxuc"

—  @I'BY "HanuonanwHblil uccienoBarensckuil neHTp "KypuaroBckuii HHCTUTYT"

— AO "BHUHADC"

— AO "Opgen Jlenuna HayyHo-uccaeq0BaTENbCKUA U KOHCTPYKTOPCKUN MHCTUTYT YHEPrOTEXHUKU
um. H. A Jlomnexans"

—  ®EJIEPAJIBHOE ABTOHOMHOE VYPEXJEHUE "TOCYJAPCTBEHHbLII HAYYHO-
UCCJEJOBATEJIbCKU NTHCTUTYT ABUAIIMOHHBIX CUCTEM"

— AO "Konneps "Co3se3nue"

—  OBIIECTBO C OIPAHMYEHHON OTBETCTBEHHOCTBIO "SIHJIEKC BECITMJIOTHBIE
TEXHOJIOI'MN"

— 000 "IC bapc"

— 000 "3B cepBuc"

— ITAO "Mockogsckas 6upxxa MMBB-PTC"

— OBIIECTBO C OTPAHUYEHHOM OTBETCTBEHHOCTHIO "PBB"

~ Jpyrae



Paszen 3. XAPAKTEPUCTUKA ITPO®ECCUOHAJIBHOW JEATEJBHOCTH
BbIITYCKHHUKOB

3.1. O0u1ee onucanue MpohecCHOHAIBLHOM 1eATEJIbHOCTH BINYCKHUKOB

Tumnbr 3amau mpodecCHOHaTBbHON AEATENbHOCTH BBITYCKHUKOB (TIPOQHIN MOATOTOBKH): HAYYHO-

HUCCJIEN0BATEILCKUN, IPON3BOJICTBEHHO-TEXHOJIOTHYECKHUI.

3amaun npodeccruoHalbHOM 1eATEeNbHOCTH BBIITYCKHUKOB:

—  aHAJIM3 ¥ MaTEeMaTHYECKOE MOJICTUPOBaHNE (U3HMUECKUX MPOIIECCOB;

—  aHaJIM3, MATEeMaTHYECKOE MOJICTUPOBAHNE TUHAMHUKN CUCTEM, pa3pabOoTKa 3aKOHOB yIPABJICHHUS;

—  pa3paboTKa U COMPOBOKACHUE MPOTPAMMHOTO 00ECIICUCHUS;

—  pa3paboTKa MaTeMaTH4eCKOro, MPOrpaMMHOTO U aJTOPUTMHUYECKOTO OOCCIICUCHHS ISl aHaIu3a U
MOJICTTUPOBAHUS (PUINIECKUX MTPOLIECCOB;

—  ponb aHanuTHK HaHHBIX: 1. MccnenoBarensckuii ananus aanHbix (EDA) 2. [TocTpoeHre 0T4eTOB U
namoopaoB 3. Cratuctuueckuid aHanu3 W TectupoBaHue rumnote3 4. Co3maHue MPOTHO3HBIX
MOJICIEH;

— poub umwxeHepa MO: 1. Peanuzanuss ML-mozeneil B mpoayKTUBHBIX cucTemax 2. Onrumusanus
MPOW3BOUTENHPHOCTH M MaciuTtadupoBanue wmoxenerd 3. Paspaborka ML-naiimmaitHoB wu

aBTOMAaTu3alnus MmpouccCcoB.

IepeueHb OCHOBHBIX 00BEKTOB (MM 00JacTeil 3HaHMs ) MPOhEeCCHOHATHEHOM IESTENFHOCTH BBITYCKHHKOB:

— — uH(OpMAIMOHHBIE U NPOrPaMMHBIE CHUCTEMBI, — JIeTaTeJIbHbIC amMapaTbl; — MaTeMaTHUYECKUe
MOZIETIH TIPOIIECCOB B CIIOKHBIX TEXHHYECKUX CHUCTEMax; — CHCTEMBI SJIEPHO-DHEPreTUYECKOTO
KOMIUTEKCA.

—  nHGOPMAIOHHBIEC U TPOTPAMMHBIC CHCTEMBI;

—  JIeTaTeJbHBIC aImapaThl;

—  MaTreMaTH4YECKHE MOJICIH MPOIECCOB B CIOKHBIX TEXHUYECKUX CUCTEMAX;

— CUCTCMBI ACPHO-OHCPTCTUUCCKOTO KOMIIJICKCA,

3.2. [lepeyenb  NPO(EeCCHOHAJBHBIX  CTAHAAPTOB, COOTBETCTBYHIIUX  NPO(ecCHOHAILHOM
AeATeJIbHOCTH BBIITYCKHUKOB, OCBOMBIINX 00pa30BaTeJIbHYI0 IPOrpaMMy

Kon
Nen/m | mpodeccrnoHaTbHOTO HanmenoBanue npodeccHoHaIbLHOTO CTaHAapTa
CTaHapTa

06 Cpsi3b, HHPOPMAITMOHHBIE 1 KOMMYHHKAITHOHHBIE TEXHOJIOTHHI

IIpodeccuonaneubiit  crangapt «IIporpamMmuCT», yTBEpXKIEHHBIN
1 06.001 MpuKa3oM MHHHCTEpCTBA TPyla U COLMAIBHOM 3amuThl Poccuiickoit
®Denepanun ot 20.07.2022 Ne424u
[IpodeccrnonanpHblil cTanAapT «PyKOBOIUTENTH MPOEKTOB B 00IACTH
WHPOPMALIMOHHBIX  TEXHOJOTH»,  YTBEPXKIEHHBIH  IPUKA30M
MunuctepcTBa TpyJa MW COMalIbHOM  3ammThl  Poccuiickoii
Oepepaunu oT 27.04.2023 No369u
6

2 06.016




06.017

IIpodeccuonanpublii  crangaptT  «PykoBoaurtens — pa3paboOTKu
IIPOrPaMMHOTO obecreueHus», YTBEPKICHHBIN MIPUKa30M
MunucrepcTBa  Tpyda M COLMaIbHOM  3amuTel  Poccuiickoi
®Oenepanun ot 20.07.2022 Ne423H

06.042

[Mpodeccronanbublii ctannapt «CenuamucT mo OONBIIUM JaHHBIMY,
YTBEP)KACHHBIN MpuKa3oM MUHHCTEPCTBA Tpyla M COLHAIbHOM
3anuThl Poccutickoit @eneparun ot 06.07.2020 Ne405H

24 AToMHas IPOMBIIIJIEHHOCTh

24.057

IIpodeccuonanpubiii  crangapt  «Cneumanuct B 001acTH
MH(POPMAIMOHHBIX TEXHOJIOTHI Ha aTOMHBIX CTaHIUAX (pa3padoTka u
COIIPOBOKICHHUE MPOrPaMMHOTO OOECIEUYEHHUs1)», YTBEPIKICHHBIH
MpuKa3oM MHHHCTEPCTBA TPyla U COLMAIBHOM 3amuThl Poccniickoit
®Denepanun ot 15.01.2024 NobH

24.078

[Ipodeccnonanpbii  cTangapt «CHenuaaucT-uCClIeOBaTENh B
00JIaCTH  SIIEPHO-IHEPTeTUUYECKUX TEXHOJOTHI», yTBEP KICHHBIHI
puKa3oM MHHHCTEpCTBA TPy/la U COLMAIBHOM 3aluThl Poccuiickon
®Denepanun ot 16.03.2018 Nel149H

32 ABuacTtpoeHue

32.001

[Ipodeccuonanpubiii  ctangapt «Cnenmanuct 1o pa3paboTke U
MOJIEpHHM3AM  OOPTOBOTO  PaJMO3JEKTPOHHOTO  000pyAOBaHUs
JeTaTeNIbHBIX alllapaToBy», YTBEP:KJIEHHbIN NprkazoM MuHHUCTEpCTBa
TpyJlla u couuanbHoM 3amuThl Poccuiickoit ®eneparuu ot 12.10.2021
Ne715n

40 CkBo3HBbIC BUABI TPOPECCHOHAIBHON JACATEIHHOCTH

40.011

[Ipodeccuonanpuplii  cTanmapt  «Choermuaiuct 1O HAy4YHO-
HCCIIEIOBATEIbCKUM ¥ OINBITHO-KOHCTPYKTOPCKUM — pa3zpaboTkam»,
YTBEPKJCHHBIM MpHKa3oM MHUHHUCTEPCTBA TpyJa W COLUAIBHOMN
3amuthbl Poccuiickoit @eaepaunu ot 04.03.2014 Nel21u




3.3. IlepeyeHb OCHOBHBIX 32124 NPO(EeCCHOHAIBHOH NeATeJIbHOCTH BbIIIYCKHUKOB

Tabmuma 3.1
ObaacTh Tun 3agaun 3amaya npodeccuoHANbHOI 1eITeJIbHOCTH O0BeKT npodeccuoHaANbHOM
npodeccuoHaIbHON | NPpodecCHOHATBHOMI AesiTeJIbHOCTH (MJIH 00/1aCTh 3HAHMSA)
AesITeJIbHOCTH AesITeJIbHOCTH
(mo Peectpy (IIpodnas)
MuHTpYyaa)
06 Casi3b, MIPOU3BOJICTBEHHO- pa3paboTka MaTeMaTUIECKOT0, MPOTPAMMHOTO U MaTeMaTHYECKUE MOJIETTU TIPOLIECCOB B
UHGOPMAIIMOHHBIE U | TEXHOJIOTHYECKUN ITOPUTMHUYECKOT0 00ecriedeHus sl aHaIu3a U CJIOKHBIX TEXHHUECKHUX CHCTEMax
KOMMYHHKAITMOHHBIC MOJICTTUPOBAHUS (PU3UUYECKUX MPOIIECCOB
TEXHOJIOTHH
24 AtoMHas Hay4YHO- aHaJiM3 U MaTEMAaTHYECKOE MOJICTMPOBAHHNE CHUCTEMBI SIIEPHO-3HEPTreTUYECKOTO
MIPOMBIIIIJIEHHOCTh MCCIIEeIOBATEeNbCKHIMA (bU3MYECKUX MPOIIECCOB KOMILIEKCa
24 AtoMHas MPOU3BOACTBEHHO- pa3paboTKa U COMPOBOXKICHHUE MPOTPAMMHOTO MH(pOPMAIMOHHBIE U POTPAMMHBIE
MIPOMBILIEHHOCTh TEXHOJIOTMYECKUI obecrnieueHus CHUCTEMBI
32 ABuacTpoeHue Hay4YHO- aHaJIN3, MAaTEMAaTUYECKOE MOJICTMPOBAHUE JUHAMUKH | JICTaTEIIbHBIC arapaThl
MCCIIEA0BATEIbCKUI CUCTeM, pa3paboTKa 3aKOHOB YIIPABICHUS
40 CkBO3HBIE BUIBI | HAYYHO- Ponb unxenepa MO: 1. — nH(pOPMAIMOHHBIC U TTPOTPaMMHBIE
npodecCHOHABHON | MCCIIeIOBATEIbCKHIA CUCTEMBI; — JIETAaTEJIbHbIC aIapaThl; —
NEeITEIbHOCTHU Peanuzanus ML-Moaenel B mpoIyKTUBHBIX MaTeMaTUYEeCKUE MOJIETU MPOLECCOB B
cucremax 2. CJIOKHBIX TEXHUYECKUX CUCTEMAX; —
CUCTEMBI SAEPHO-IHEPTreTHUYECKOI0
OntuMuzanusi IpoU3BOAUTEIBHOCTH U KOMILJIEKCa.
MacITaOupoOBaHUE MOJIENCH 3.
Pazpaborka ML-naiiniaitHOB 1 aBTOMaTH3AIIH
IIPOLIECCOB
40 CkBO3HBIE BUIBI | HAYYHO- Ponb ananmutuk naHHbIx: 1. — nH(pOpPMAITMOHHBIC U TTPOTPAaMMHBIE
npodecCHOHABHON | MCCIeTOBATEIbCKHIA CUCTEMBI; — JIETaTEJIbHBIC aIapaThl; —
NEITEIbHOCTHU UccnenoBarenbekuit ananu3 gaaaeix (EDA) 2. MaTeMaTUYECKHUE MOJIETU MTPOIECCOB B

[TocTpoenue oT4eTOB M JAIOOPAOB 3.

CJIOXKHBIX TCXHUYCCKHUX CUCTCMAX, —
CUCTEMBI AACPHO-DHEPICTUICCKOI'O
KOMIIJICKCA.




Crartuctuueckuil aHaJiu3 ¥ TECTUPOBAHUE TUTIOTES 4.

Co3aanue NporHo3HbIX MOJACIEH




Paszen 4. INIAHAPYEMBIE PE3YJIbTATBI OCBOEHUSA OGPA3OBATEJIBHOM
IMPOI'PAMMBbI

4.1. TpeGoBanus K IUIAHUPYeMbIM Ppe3yJIbTATAM OCBOEHUSI 00pa30BaTeIbHOM

NPOrpamMmBbl,

o0ecneynBaeMbIM AUCHUIIVIMHAMHA (MO}IyJIHMI/l) H IIPpaKTHKaAMH 00s13aTeJILHOM YacTH

4.1.1. YHuBepca.m)Hble KOMIICTCHIIUHN BBIMMYCKHUKOB U HHAUKATOPBbI UX JOCTUKCHUS

Taobmua 4.1

KO,I[ H HAMMCHOBAHUC YHHBepcaHBHOﬁ
KOMIICTCHII U

Kon v HanMeHOBaHME MHIMKATOPA JOCTHKECHUS
YHUBEPCAIbHOW KOMIIETCHIIUU

YK-1 CriocobeH  OCyIIECTBIATH  IOMCK,
KPUTHYECKH aHalW3 ¥ CHHTE3 WH(OpMaINH,
NPUMEHSATh CUCTEMHBIM MNOAXOA MJsi PpeIIeHUs
MOCTABJICHHBIX 3a/1a4

3-VK-1 3Hnath: MeToguku cbopa U 00pabOTKH
UHPOpMaLINY; aKTyaJbHbIE  POCCHHCKHE "
3apyOexHble HMCTOYHUKU HMHpopManuun B cdepe
po(hecCHOHATTLHOM JIESITEIIbHOCTH, METO]T
CHCTEMHOI'0 aHaJIn3a

V-VK-1 VYMerb: nNpuMEHATh METONHMKH ITOMCKA,
coopa u 00paboTKH HMH(MOPMALUU; OCYHIECTBIATH
KPUTUYECKHIA aHATW3 M CHUHTE3 HH(GOpMAIHH,
HOJYYEHHOM U3 Pa3HbIX UCTOUHUKOB

B-YK-1 Bnanmers: wmeTtomamMu T1oucka, cbopa u
00pabOTKH, KPUTHYECKOIO aHajau3a M CHHTe3a
UH(POPMALIMU; METOJAUKON CHCTEMHOTO TOIXO0Ma ISt
pelLIeHHs] IOCTaBICHHBIX 3a/1a4

VYK-2 Cnocoben onpenensitb Kpyr 3azad B
paMKax IIOCTaBJIEHHOW LeIM U  BbIOMpATh
OINTUMAaNbHEIE CIOCOOBI MX peliCHus, UCXoOs U3
JEUCTBYIOIMX TPABOBBIX HOPM, HMMEIOLINXCS
PECYpPCOB U OrpaHUYEHUN

3-YK-2 3nHatb: BUIBI peCypcoB U OTrpaHUYEHHUM AJIs
peuieHUs MpOo(eCcCHOHANBHBIX 3a/1a4y; OCHOBHBIE
METO/Ibl OIIEHKH pa3HbIX CHOCOOOB pellIeHus 3ajay;
JNEHCTBYIOIEE  3aKOHOJNATENbCTBO U IPABOBBIC
HOPMBI, perynupymoiye poheccuoHaNbHY 0
JEATENBHOCTD

V-VYK-2 VYmMeTb: mpoBOIUTH aHaIu3 TMOCTABICHHOU
nenu v (GopMyIMpoBaTh  3aJaud,  KOTOpbIE
HEOOXOJUMO  pemuTh JJIi €€  JIOCTHXKEHUS;
aHAJIN3UPOBATh albTepHATUBHbBIE BapHaHThI
perieHui JUISI JOCTUKEHUSI HaMEYeHHbIX
pE3yJITaTOB; MCIIOJIB30BaTh HOPMAaTUBHO-IIPABOBYIO
JOKyMEHTalMio B chepe  mpodeccHoHATbHOU
JEATEIIBHOCTH

B-VYK-2 Bnaners: MeTogukaMu pa3paOOTKH LIETU U
3aJa4 NpPOEKTa; METOJAaMU OLIEHKU MOTPeOHOCTH B
pecypcax, HOpPOAOKUTEIBHOCTH UM CTOMMOCTH
IPOEKTa, HaBblKaMM pabOTbl C  HOPMAaTUBHO-
IIPaBOBOM TOKYMEHTALMEH

YK-3 CnocobeH ocCymecTBISTh COIUAIBHOE
B3aHMOH€ﬁCTBHe U pCaIM30BbIBATH CBOIO POJIb B
KOMaHe

3-YK-3 3Harb: OCHOBHBIE IIPUEMBI WU HOPMBI
COLIMAJILHOTO B3aUMOJICHCTBUS; OCHOBHBIE TOHATHUS
" METO/IbI KOH(JIMKTOJIOTHH, TEXHOJIOTMH
MEXJIMYHOCTHOM W TPYNIOBOM KOMMYHMKAallUd B
JIEJIOBOM B3aUMOJIEHCTBUN

V-VK-3 VYmMmerp: ycraHaBiIMBaThb M MOJJAEPKUBAThH
KOHTaKThl, 0OecreuuBaroIye yCHemHy padboTy B
KOJUIEKTUBE; IPUMEHSITh OCHOBHbBIE METOIbl U HOPMBI
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COIIMAIIBHOTO  B3aUMOJCHMCTBUSL I peau3aluu
CBOEM pOJIM ¥ B3aUMOJICUCTBUSA BHYTPH KOMaH bl
B-YK-3 Bnagers: mnpocTredliuMd METOAAMH U
IpUeMaMU COIMAIIBHOTO B3aUMOJECHCTBUS U pabOThI
B KOMaHJIE

VYK-4 CrnocobeH  OCYHIECTBIATH  JICJIOBYIO
KOMMYHHUKAIMIO B YCTHON M MUCBMEHHOM (popmax
Ha  TOCYyJapCTBEHHOM  s3bike  Poccuiickoii
denepaliv 1 MHOCTPAHHOM(BIX) SI3bIKE(AX)

3-YK-4 3Harh: NPUHIMIBI MTOCTPOEHUS YCTHOTO H
MUCbMEHHOTO  BBICKa3bIBAHMSI HA PYCCKOM U
MHOCTPAHHOM SI3bIKaX; MpPaBWJIa U 3aKOHOMEPHOCTH
JIEJIOBOM yCTHOM M NMMCbMEHHOW KOMMYHUKAILUH
V-VK-4 YMeTh: npUMeHATh HA TMPAKTHKE JIEJTOBYIO
KOMMYHHKAIIMIO B YCTHOM M MHCbMEHHOH (hopmax,
METO/Ibl M HABBIKHU JIEJIOBOTO OOIICHHS HA PYCCKOM U
WHOCTPAHHOM  SI3bIKaX; METOJAMKON COCTaBJICHUS
CY>KJCHHSI B MEKJIMUYHOCTHOM JIEIOBOM OOIIEHUH Ha
PYCCKOM U MHOCTPAHHOM SI3bIKaX

B-YK-4 Bnanerh: HaBbIKaMu YTEHHUS W MEPEBOJA
TEKCTOB Ha MHOCTPAHHOM SI3BIKE B
npodeCCHOHAIBHOM OOIIEHNH; HAaBBIKAMH JIEJTOBBIX
KOMMYHHKAIM B YCTHOM M MHCbMEHHOH (opme Ha
PYCCKOM M HWHOCTPAHHBIX S3bIKaX; METOJUKON
COCTaBJICHUS CY>KJEHUSI B MEXJIMYHOCTHOM JIETIOBOM
OOLIEHUH Ha PYCCKOM M MHOCTPAHHOM SI3BbIKAaX

VYK-5 CnocoGeH BOCHIPUHUMATH MEXKYJIbTYPHOE

pa3HooOpasue  oOmiecTBa B COIMAJBHO-
HUCTOPUYECKOM, JTHYECKOM U  (uiaocopckom
KOHTEKCTax

3-YK-5 3nHaTh: 3aKOHOMEPHOCTH U OCOOEHHOCTH
COLMAIBHO-UCTOPHYECKOTO  PAa3BUTHUS  PA3IUYHBIX
KYJIBTYP B 3THUECKOM U (PHIOCOPCKOM KOHTEKCTE

V-VK-5 VYmMerh: mnoHuMaTb H  BOCIPUHUMATH
pazHooOpasue obmiecTBa B COIMATTLHO-
UCTOPUYECKOM,  O3THYEeCKOM ©  (uimocohckom
KOHTEKCTE

B-VYK-5 Bnaners: MPOCTEUIIUMH  METOJaMH
aJICKBaTHOTO BOCHIPHSITHS MEXKYJIbTYPHOTO
MHOT000pa3us oOrrecTBa C COILIMAJILHO-
UCTOPUYECKOM,  JTHYECKOM ©  (rmocodhckoM
KOHTEKCTaX; HaBbIKaMU  OOIIEHHS B  MHpE

KyJIBTYpHOTO MHOTO00pa3usi C HCHOJIb30BAHUEM
9THUYECKUX HOPM NOBEICHUS

YK-6 Cnoco0OeH ymnpaBisiTh CBOUM BpPEMEHEM,
BBICTPAMBATh ¥ PCATM30BBIBATH TPACKTOPHIO
caMopa3BUTHS Ha OCHOBE HPUHIUIIOB
00pa3oBaHusl B TCUCHUE BCEH KH3HU

3-YK-6 3HaTh: OCHOBHBIC MPHEMBI APPEKTHBHOTO
yIpaBJIeHUS COOCTBEHHBIM BPEMEHEM; OCHOBHBIC
METOAMKH  CaMOKOHTpOJIS,  CaMOpPa3BHTUS U
camM000pa30BaHMs Ha MPOTSHKEHUH BCEH KU3HU
V-YK-6 VYmerp: 3¢p(dexkTuBHO IUIAHUPOBATh U
KOHTPOJIUPOBATH COOCTBEHHOE BPEMSI; UCIIOJIB30BATh
METOABl ~ CAaMOpPETYJSIHMH,  CaMOpa3BUTHS U
caMOOOy4eHHS

B-VK-6 Bnagnets: MeTOoJlaMu
COOCTBEHHBIM BPEMCHEM; TEXHOJIOTUSIMU
npuoOpeTeHusl. HUCHOJBb30BAHUS W OOHOBJICHUS
COIIMO-KYJIBTYPHBIX M TNPO(GECCHOHANBHBIX 3HAHHH,
YMEHUH, U HAaBBIKOB; METOJMKAMH CaMOPa3BUTHS U
camM000pa30BaHMs B TEUEHUE BCEH KHU3HU

YIIPABJICHUS

VYK-7 CnocobGeH  moanepXuBaTh  JAOJDKHBIN
YPOBEHb (DM3MYECKON IOJIrOTOBICHHOCTH VIS

3-YK-7 3nath: BuAbl (PU3HUYECKUX YIPAKHEHUH;
posib M 3Ha4YeHHe (U3MYECKON KyJIbTYpHl B KH3HHU
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o0ecrieueHuss IOJIHOLIEHHOW  COLMAJIBbHOU U
poeCCHOHATBHON EATETLHOCTH

YelloBeKa U OOIEeCTBA;  HAYYHO-TPAKTHYECKHE
OCHOBBI ~(PpUBMUYECKOW KYJBTYphl, NPOPUIAKTUKH
BPE/IHBIX TMPUBBIUEK WU 3J0pPOBOTO o0Opa3a W CTHIIA
KU3ZHU

V-VK-7  VYmerb: HpUMEHATb Ha  NPAKTUKE
pa3HooOpa3Hbie CcpencTBa (U3HUECKOW KYIbTYPHI,
CIopTa W Typu3Ma JJIs COXPAHEHUS U YKPEIUICHUs
3I0pPOBBS,  NMCUXO(PU3NYECKOW  MOATOTOBKH U
CaMOTIOATOTOBKH K Oynaymieli  KU3HH u
npohecCHOHATIbHOM  JIeATEIbHOCTH; HCIOJIb30BaTh
CPEICTBA U METOJABI (DU3MUECKOTO BOCIUTAHHS IS
poheccuoHaNTbHO-TUYHOCTHOTO pa3BUTHSA,
buznyecKoro CaMOCOBEPIIICHCTBOBAHUS,
dbopMHpoBaHUsI 370POBOTO 00pa3a U CTUJIS )KU3HU
B-YK-7 Bnagets: cpeactBaMM M METOJaMU
YKpeIUIeHUs ~MHIUBUAYaJbHOTO  370POBBS  JUIS
obecrnieueHus MTOJHOLIEHHOM COLMAJIbHOU 51
1pohecCHOHATILHOM JesITeIbHOCTH

VK-8 CnocobeHn co3maBaTh W TOJJAEPKUBATH B
MOBCETHEBHOW JKU3HU U B MPOQEeCCHOHATBHON
JESTENIBHOCTH 6e30macHble yCIIOBUS
KU3HEICIATEIbHOCTH ISl COXPAHEHUS TPUPOIHON
cpenbl, oOecneueHus] YCTOHYMBOTO pa3BUTHS
obmiecTBa, B TOM 4HCIE€ TMpPH Yrpo3e H
BO3HMKHOBEHHMM 4YpPE3BBIYAMHBIX CUTyallUd U
BOECHHBIX KOH(DIMKTOB

3-YK-8 3nare: TpeOoBaHUS, TpeAbABIsIEMbIE K
0€30MacCHOCTH YCJIOBUN KU3HEAEATEIbHOCTH, B TOM
Yyyciae NP BO3HUKHOBEHMHM  YpE3BbIYAIHBIX
CUTyalluii W TyTH oOecreueHuss KOMMOPTHBIX
yCIIOBHH Tpyia Ha paboueM MecTe

V-VYK-8 YmeTh: obecrieunBath 0€30TaCHbBIE YCIOBUS
KHU3HENEATeNPHOCTH, B TOM  YUCIE€  TIpU
BOSHMKHOBEHHHM  YpPE3BBIYAWHBIX  CUTyallud W
KOM(OpPTHBIE YCIOBHsS TpyJa Ha paboueM Mecrte;
BBISIBJISITH U yCTPaHATh MNpOOJEMbl, CBSI3aHHBIE C
HApyIICHUSIMUA TEXHUKH Oe30macHOCTH Ha pabouem
MecTe

B-YK-8 Brnagers: HaBblkaMM —TpeaOTBpaLICHUS
BO3HUKHOBEHHUS Ype3BbIYANHBIX CUTYyaLHil
(IPUPOTHOTO U TEXHOTEHHOT'O IMPOUCXOXKICHHUS) Ha
paboueM MecTe

YK-9 CrnocobeH npuHHMATh OTBETCTBCHHBIE
pelleH sl U ISCTBOBATh B HHTEpecax o0IIecTBa B
IeJaoM, B TOM UHCJIE€ 4Yepe3 ydacTue B
BOJIOHTEPCKHX JIBHYKCHHSIX

3-YK-9 3Harh rocyaapCTBEHHYIO MOJIUTHKY, LEJH,
3aJlayd U BHUJIBI JOOPOBOJBYECKON (BOJIOHTEPCKON)
NeSITeIbHOCTH,  HOPMAaTHBHO-TIPABOBBIE  OCHOBBI
3aKOHOJATEeNbCTBA B 3TOM 001acTH

V-YK-9 Vmerp NpuUMEHATb MEXAUCLUIIIIMHAPHBIE
3HaHUS W NpOQWIbHBIE NPAKTHUYECKUE HAaBBIKM B
001acTH COAEUCTBHS Pa3BUTHIO J10OPOBOJILYECTBA

(BOJIOHTEPCTBA)
B-YK-9 Bmamers MeTtomamMum u  cmocobamu
comeicTBusl  (popMUpOBaHUIO  JTOOPOBOJIHYECTBA
(BOTIOHTEPCTBa),  HABBIKAMH OPTaHU3ALUU TPyJa
J0OPOBOJIBIIEB (BOJIOHTEPOB)
VYK-10 Cnocoben mnpunumath ob6ocHoBaHHble | 3-YK-10 3HaTh: OCHOBHBIE JIOKYMEHTHI,
SKOHOMUYECKHE PEIICHUS B PA3IUYHBIX O0NACTAX | periaMeHTUpYIolue (UHAHCOBYIO TIPaMOTHOCTb B
KHU3HENIEATSITbHOCTH npo(eCCHOHABLHOM  JESATENbHOCTH,  HMCTOYHUKHU
(bUHaHCUPOBAHUS npogeCCHOHAIBHON
NESTeIIbHOCTH, TIPUHIIHAITBI TUTAHUPOBAHHUS

SKOHOMHYESCKOM JACATCIBHOCTH,; KPUTCPHUU OLCHKHU
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3aTpaT u 00OCHOBAHHOCTH SKOHOMHYECKHX PEIIeHUI
V-VK-10 YMetrb:  00OOCHOBBIBAaTH  TPHUHATHE
HYKOHOMUYECKUX PEIICHUH B Pa3IUYHBIX O00JACTIX
YKU3HEESITeIbHOCTY Ha OCHOBE YyueTa (DakTopoB
3¢ (dEeKTUBHOCTH; TUIAHUPOBATh JICATEIHHOCTH C
y4eTOM S3KOHOMHMYECKHM ONpaBJIaHHBIE  3aTpart,
HATPaBIICHHBIX HA IOCTIKEHUE Pe3yIbTaTa

B-YK-10 Bnaners: MeTOonuMKON aHaiu3a, pacyera H
OIICHKHU IKOHOMUYECKOM 1enecoo0pa3HocTu
TUIAHUPYEMOW  NeATeNbHOCTH  (IIpPOeKTa),  ero
(dbuHAHCHPOBAaHUS U3 BHEOIODKETHBIX U OFOIKETHBIX
HCTOYHUKOB

Coocoben
OTHOIIICHUE
TEppOpU3Ma,

dbopMHpOBaTh HETEPIUMOE
AKCTpPEMH3MA,
KOpPPYNIIMOHHOMY TOBEJCHUIO U
MPOTHBOJICUCTBOBaTh MM B MPO(EeCCHOHATBHON
JESATEIBHOCTH

IIPOABJIICHUAM

3-VK-11 3nare: aeicTByrOlIME NPABOBBIE HOPMBI,
oOecreunBaroIve MPOTUBOACHCTBHE SKCTPEMHU3MY,
TEPPOPU3MY U  KOPPYHNLIHMOHHOMY  IOBEACHHUIO;
MpU3HAKU JKCTPEMH3Ma, Teppopu3Ma u
KOPPYHLIMOHHOTO MIOBE/ICHUS; OCHOBBI
npoUIaKTUKA  SKCTpEeMH3Ma, Teppopu3Ma U
KOPPYNIIMOHHOTO ITOBEACHUS

V-VK-11 YMeTh: miaHupoBaTh, OpraHU30BbIBaTH U
MIPOBOJIUTH MEpPOIPUATHS, o0ecrieunBaromume
dbopMupoBaHUE TPaXIAaHCKON IMO3ULIMU Ha OCHOBE
HETEPIIUMOCTH K 3KCTPEMHU3MY, TEpPpOpU3IMY U
KOPpPYNIIMOHHOMY TMOBEACHUIO; MPUMEHSATH MeEphl
IPOTUBOJEUCTBUS  3KCTPEMU3MY, TEPPOPUIMY U
KOPpPYNIIMOHHOMY MOBEACHUIO MPU OCYIIECTBICHUU
po(hecCHOHATLHOM NeSTEIbHOCTH

B-YK-11 Bnagers: HaBeikamMu (HOPMHUPOBAHHS
HETEPIIUMOIO  OTHOLIEHHS K  3KCTPEMU3MY,
TEPpOpU3MY U  KOPPYHNLHOHHOMY  IOBEACHUIO;
HaBBIKAMU MPOTUBOJICUCTBHS JKCTPEMU3MY,
TEPPOPU3MY U KOPPYNLUHUOHHOMY TIOBEIEHUIO IPH
OCYILIECTBJICHUH MTPO(ECCHOHATIBHON AEATEIbHOCTU

CrocoOeH  MCHOJIBb30BAaTh
eCTeCTBCHHOHay‘{HBIX JUCHUIIINH,
MaTeMaTHYECKOTO
TEOPETUIECKOTO

HcCciIecJ0BaHusA

MMPUMCHATH

MOJIETTUPOBAHUS,
HKCHEPUMEHTAIBHOTO
IIOCTABJIEHHBIX 3a7ja4ax

3-YKE-1 3HATh: OCHOBHBIE 3aKOHBI
€CTECTBEHHOHAYYHBIX JTUCIUTUINH, METO/bI
MaTeMaTHYeCKOr0 aHaju3a U  MOJCIHUPOBAHMS,
TEOPETHUYECKOTO u SKCIEPUMEHTAIBHOTO
UCCJIEIOBAHUS

V-VKE-1 ymeTh: HCHNONB30BaTh MaTeMaTHUYECKUE
METO/IBI B TEXHUYECKUX MIPUIIOKEHHUSX,

paccUUThIBaTh OCHOBHBIE YHCIIOBBIE XapaKTEPUCTHUKU
CIIy4yalHBIX BEJIMYWH, pEIIaTh OCHOBHBIE 3aJayl
MaTeMaTUYeCKOW CTAaTUCTHKHW; pellaTh THUIIOBbHIE
pacyeTHBIC 3a/1a9n

B-YKE-1 Bmagers: MeTOgaMH MATEMATHYECKOI'O
aHaJgM3a W MOJICTUPOBAHMS; METOJIAMH PEIICHUS
3a/lad = aHajiu3a M pacyeTa  XapaKTePUCTHUK
(GU3MYECKUX  CHCTEM, OCHOBHBIMU  IpPHUEMaMH
00pabOTKH IKCIEPUMEHTANBHBIX JaHHBIX, METOIaMU
paboTsl c MIPUKJIATHEIMHU MPOTrpaMMHBIMU
MPOAYKTAMHU

CniocobeH 1 dpoBoit

3-VKII-1 3HaTh: coBpeMEHHbIE HH(POPMAIIMOHHBIE
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WCIOJIb30BaTh Pa3InYHbIe MH(POBBIE CPEICTBA,
MO3BOJISIIOIIME BO B3aWMOJCHCTBUU C JPYTUMU
JIFOABMU JOCTUTaTh ITIOCTABJIEHHBIX IEJIEN

TEXHOJIOTUH M IHU(POBBIE CPeACTBA KOMMYHHUKAIIHH,
B TOM YHCJIE OT€YECTBEHHOTO IIPOU3BOACTBA, a TAKKE

OCHOBHBIE TMPUEMBI U  HOPMBI  COLUATHHOTO
B3aUMOJICUCTBUS M TEXHOJIOTMM MEKINYHOCTHOU M
TPYNNOBOM KOMMYHUKAllMd C  HCIIOJH30BAHHEM
JTUCTAHIIMOHHBIX TEXHOJOTUI

V-VKII-1  Ymers:  BbIOMpaTh  COBpPEMEHHBIC
uH()OpPMAIMOHHBIE  TEXHOJOTHHM W IU(pOBBIE
CpeIcTBAa  KOMMYHUKAIlMM, B  TOM  4YHUCIIE
OTEYECTBEHHOT'O MIPOU3BO/ICTBA, a TaKkKe
yCTaHABIWBAaTh U  MOJAJEPKUBATH  KOHTAKTHI,

obecreunBaroIue yCIenHy padoTy B KOJJIEKTHBE
U T[PUMEHATb OCHOBHBIE METOAbl UM  HOPMBI
COLIMAJIBHOTO  B3aUMOJCUCTBUS JUIA  pean3aluu
CBOEH POJU U B3aMMOJEHUCTBHS BHYTPU KOMAHIBI C
UCITOJIb30BAHNEM JUCTAHIIMOHHBIX TEXHOJIOTHIA
B-VYKII-1 Bnaners: HaBbIKAMU  [IPUMEHEHUSA
COBPEMEHHBIX HMH()OPMALIMOHHBIX TEXHOJOTUH U
U(GPOBBIX CPEACTB KOMMYHHKAI[UM, B TOM 4YHUCIIE
OTEUYECTBEHHOTO TIPOU3BOJICTBA, & TAKKE METOJAAMH U
NpUeMaMU COIMAIIBHOTO B3aUMOJEHCTBUS U PabOTHI
B KOMaHJIe C WCIHOJb30BaHUEM JAUCTAHIIMOHHBIX
TEXHOJIOTHI

VKII-2 Cnoco0GeH ucCKaTh HYXHBIE HCTOYHHKHU
uHdpopMaii W JaHHBIE,  BOCIPUHUMATH,
aHAJIM3UpPOBaTh, 3allOMUHATh W  IE€peAaBaTh
UHPOPMALIMIO C HUCHOJb30BAHUEM IUPPOBBIX
CPEICTB, a TaKX€ C MOMOIIBIO aJTOPUTMOB IPH
paboTe ¢ TMONYYCHHBIMH W3  PA3IMYHBIX
HWCTOYHUKOB JTaHHBIMU C €0 3(P(HEKTUBHOTO
WCIIOJIb30BAaHUsl TONYYCHHOH WHMOpMAUU s
pelieHus 3a1ad

3-VKII-2 3nHath: Metomuku cOopa u 00pabOTKH
UHPOpPMALIMM  C  HCIOJIb30BaHHUEM  LU(POBBIX
CPEICTB, a TaKXe aKTyalbHble pOCCHICKHE U
3apyOekHble HMCTOYHUKM HMH(popMaiuun B cdepe
npoecCHOHANBHOM  NeATEIbHOCTH,  IPUHIIUIIBI,
METOJIbI M CPEICTBA PEIICHUs CTAaHAAPTHBIX 3a7ad
npodeccuoHaIbHOM JIeSITEIbHOCTH c
UCTIONb30BaHUEM IH(PPOBBIX CPEIACTB M C YYETOM
OCHOBHBIX TpeOOBaHMIt nH(pOpMaAITMOHHOM
0e30macHOCTH

V-VKI-2 VYMmeTh: NpUMEHATh METOJUKH ITOUCKa,
cbopa u 00paboTku uHpOpMaLINY; c
UCIIOJIb30BaHUEM LU(POBBIX CPEICTB, OCYLIECTBIIATH
KPUTHUYECKH aHajdu3 W CHHTE3 HH(OpMAINH,
MOJlyYeHHOM W3 pa3HbIX HCTOYHUKOB, U pellaTh
CTaH/IapTHbHIE 3a/1aun npodeccHoHaNBHOMI
NESATCIIBHOCTH  C  HUCHOJb30BaHUEM  IU(MPOBBIX
CPEICTB M C Y4YETOM OCHOBHBIX TpeOOBaHUU
nH(GOPMaIMOHHOM 0€30MacHOCTH

B-YKII-2 Bnamers: MeromamMu TMOHUCKa, cOopa H
00pabOTKH, KPUTHYECKOTO aHajdu3a U CHHTE3a
uH(GOPMAIIUU C UCIIOJIb30BaHUEM IU(PPOBBIX CPENICTB
JUISL pEIICHHs TIOCTaBJICHHBIX 3a/1ay, HaBBIKAMH
MOJTOTOBKA 0030pOB, aHHOTAIUW, COCTABIICHUS
pedepaTtoB, HAyYHBIX JIOKJIAQJOB, ITyOJMKAIMA |
oubnuorpaduu MO  HAYYHO-HCCIEIOBATEILCKON
paboTe ¢ MCHOJIB30BAHUEM IM(PPOBBIX CPEICTB U C
y4eTOM TpeboBaHuit nH(MOPMALIMOHHON
0€30MacHOCTH
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VYKII-3 CnocobeH CTaBHTH cebe
obOpaszoBaTeNnbHBIE IICM  T0J  BO3HHUKAIOIIHE
KU3HCHHBIC  3aJaud, MOAOUpPaTh  CIIOCOOBI

pelIeHns U CpeACcTBa pa3BUTHUS (B TOM dYHCIE C
WCIOJIb30BaHUEM IU(GPOBBIX CPEACTB) IPYTHX
HEO0OXOUMBIX KOMIETEHLINUN

3-YKII-3 3HaTh: OCHOBHBIE MPHUEMBI YPPEKTHBHOTO
yHnpaBieHUs COOCTBEHHBIM BpPEMEHEM, OCHOBHBIE
METOAMKH  CaMOKOHTpOJIS,  CaMOpa3BUTUS U
caMo00pa30BaHUsl Ha TMPOTSKEHUU BCEH KHU3HHU C
UCTIOJIb30BaHUEM LU(POBBIX CPEICTB

V-VKII-3 VYwmetb: 3h(}exTuBHO IIaHUpPOBATh U
KOHTPOJIMPOBATH COOCTBEHHOE BpEMsl, UCIIOIb30BATh
METOABl  CaMOpPETYJSALMM,  CaMOpa3BUTHS U
camMooOyuyeHHss B  TEUCHME BCEH KH3HH C
UCIIOJIb30BaHUEM LU(POBBIX CPEICTB
B-YKII-3 Bnanets: METOJaMH
COOCTBEHHBIM BpEMEHEM, TEXHOJIOTUSIMU
npuoOpeTeHusl. HUCHOJb30BAHUS UM OOHOBJICHUS
COLMOKYJIBTYPHBIX U IpPO(ECCHOHAIBHBIX 3HAHUM,
YMEHHUH, U HABBIKOB; METOJHMKAMH CaMOpa3BUTHS U
camMooOpa3oBaHUsl B TEYEHUE BCEH IKM3HH C
UCIIOJIb30BaHUEM LU(PPOBBIX CPEICTB

YIIPABJICHUS

4.1.2. O6menpogeccuoHaIbHbIe KOMIIETEHIIUN BHINYCKHUKOB M HHAUKATOPHI UX JOCTHKEHUS

Taonuua 4.2

Kox n HanmeHoBanue o61enpodeccuoHanbHOM
KOMIIETEHIINH

Kon 1 HanMeHoBaHME MHIUKATOPA JOCTHUKCHHUS
obmenpodecCuoOHATbHON KOMITETCHITUT

OIIK-1 Cnocoben npuMeHsTh (hyHIaMEeHTalbHbIE
3HaHUS, TOJTyYCHHBIC B 00JIACTH MaTeMaTHIECKUX
U (MJIM) eCTEeCTBEHHBIX HAyK, M MCIIOJIb30BaTh UX
B Mpo¢eCCHOHATHHOU IEATETLHOCTH

3-OIIK-1 3HaTe ecTEeCTBEHHOHAy4YHBIE
MTO3HAHHUS OKPY’KaFOIIIEero MHpa,
(byHIaMeHTalIbHBI MaTeMaTHYECKHU armnapar;
V-OIIK-1 ymeTs NpUMEHATh €CTECTBEHHOHAYYHbIE U
MaTEMaTHYECKUE METOJbl MCCIEA0BAHNS Pa3INYHbIX
SIBJICHUU, IPOLECCOB M 3a71a4

METObI
3HATh

B-OIIK-1 BiageTr  HaBBIKAMH  HCCJIEJOBAHUS
pa3TAYHBIX SIBJICHUN " MPOLIECCOB c
HCIIOIb30BaHUEM €CTECTBEHHOHAYYHOI'O u

MAaTEMATHYCCKOI'O Ioaxoaa

OIIK-2 CnocoGeH UCIoIb30BaTh U aAanTUPOBATh
CYIIECTBYIOIIME MAaTEMAaTHUECKHE METOAbl |
CHCTEMBbl IPOTPaMMHUPOBAHUS U Pa3pabOTKU U
pean3aliy aJropuTMOB PELICHUS MPUKIAIHBIX
3a1a4

3-OIIK-2 3HaTh CyLIECTBYIOIIME MaTEMaTHYECKUE
METO/IBI " CHCTEMEI MIPOrPaMMHUPOBAHUS
HEOOXOMUMBIE I peaju3alud  alTOPUTMOB
peLICHHS TPUKIIAIHBIX 3a/1a4

V-OIIK-2 yMeTp HCNONB30BATH M aJaNTUPOBATH
CYIIECTBYIOIIME  MaTeMaTHYECKUE  METOABl |
CUCTEMBl TMPOTPAMMHPOBAHUS HEOOXOIUMBIC s
peanu3alui  aNTOPUTMOB PEIICHUS TMPUKIATHBIX
3aaq

B-OIIK-2 BJIAJICTH HaBBIKAMHU peanuzanuu
MaT€MaTUYeCKUX  aJTOPUTMOB  JUISL  PEIICHUS
MPUKIIATHBIX 3a7a4 c HCIIOJIL30BaHUEM
CYIIECTBYIOIIUX CUCTEM MPOTPAMMUPOBAHUS

OIIK-3 Crniocoben MIPUMEHSATH u
MO,HI/I(bI/H_II/IPOBaTL MaTeMaTudYCcCKUueC MOICIN MJIA
pemeHust 3ama4 B 00yacTH MPOQECCHOHATBHON
ACATCIIbHOCTHU

3-OI1K-3 3HATh TPUHIIUITBI MOCTPOEHUS
MaTEeMATHYECKUX MofeNell (U3NYECKUX SBICHUN U
IIPOLIECCOB

V-OIIK-3 ymers (opMynupoBaTb MaTeMaTH4YEeCKHUE
MOJIEJIA PA3JINYHBIX SBJIICHUN U MPOLECCOB HA OCHOBE
(bU3MYECKUX MPUHIIUIIOB U 3aKOHOB
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B-OIIK-3 BIIAJICTh  HABbIKAMH  ITOCTPOCHHUS
MaTeMaTUYeCKNX Mojelied (DU3NYECKUX SBICHUN U
MIPOIIECCOB

OIIK-4 CriocoOeH MmoHUMaTh MPUHITUIIB PaOOTHI
COBPEMEHHBIX HH(OPMAIIMOHHBIX TEXHOJOTHUH H
WCIIONIb30BaTh  MX  JUIsL  pelleHus  3ajaay
npodeccCoHABLHOM IeATETPHOCTH

3-OIlK-4 3HaTh OCHOBHBIC NPHHIMIBI PAOOTHI
COBPEMEHHBIX HMH()OPMAIMOHHBIX TEXHOJOTUH U
OPOrpaMMHBIX  CPEACTB IpU  pEUIeHHH  3ajad
po(heCcCHOHATLHOM e TEIIbHOCTH

V-OIIK-4 YMeTh OCYIIECTBIIATh BBIOOD
MPOTrPaMMHOTO CPEICTBA U IPUMEHSTH COBPEMEHHBIE
UHGOPMAIMOHHBIE  TEXHOJOTHUH  JUIsl  pelleHus
HAYYHO-TIPAKTUYECKUX 3a7ad B MPOodeCCHOHATHHOU
chepe

B-OIlIK-4 Bnagerb HaBbIKaMU  HMCIOJIb30BaHUS
COBPEMEHHBIX HMH()OPMAIIMOHHBIX TEXHOJOTHUH U
NpPOTpaMMHBIX  CPEACTB MPU  PELICHUH  3aJa4y
pohecCHOHATLHOM NesITeIbHOCTH

OIIK-5 CmocobeH pa3pabaThiBaTh aITrOPUTMBI H
KOMIIBIOTEPHBIE TMPOTPaMMbl, TMPUTOIHBIC IS
MPAKTUYCCKOro NpUMCHCHUA

3-OI1IK-5 3HaTh OCHOBHEIC SI3BIKU
MPOTrPaMMHUPOBAHUSI M METOJBl  AJTOPUTMHU3AIINH,
COBPEMEHHBIC  TEXHHYECKHE U  IPOTpaMMHbBIC
CpeacTBa s pa3padOTKH KOMITBIOTEPHBIX MPOTPaMM
V-OIIK-5 YMeThb MIPUMEHSATH METOIbI
AITOPUTMHU3ALUA | COBPEMEHHBIC TEXHOJIOTHUHU
NPOrPaMMHUPOBAHUS JUISI PEIICHHUS MPAKTUICCKUX
3aJ1a4y B Pa3IMYHBIX 001aCTIX HAYKH U TEXHUKH
B-OIIK-5  Bnamets  HaBbIKaMH  pa3pabOTKU
AJITOPUTMOB M KOMITBIOTEPHBIX MPOTPaMM, OTJIAJKU U
TECTUPOBAHUS pa3paboTaHHBIX POrPaMMHBIX
KOMILJIEKCOB I PEIICHUS HayYHO-TIPAKTHYCCKUX
3aJa4
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4.1.3. O0s13aTeIbHbIE npmbeccnonanbmﬂe KOMIIETCHIUU BBINTYCKHUKOB H MHAUKATOPBI UX TOCTUKCHUSA

Tabnuma 4.3
3amayva [1]] OOBeKT WK 00J1aCTh Kon n srammvenoBanme Kon n HanmeHOBaHMEe Ocnosanue (I1C, ananus Konn
3HAHUS npoecCHOHATBEHOM MHMKATOpa JOCTIKEHUS OTIBITA) HanmeHoBanue OTd
KOMIIETEHIIUH npoeccuoHanbHON (To)
KOMITETCHIMN
1 2 3 4 5 6
Twur 3apaun mpodecCHoHATBEHOMN A TEIbHOCTH: HAy9IHO-HCCIIeI0BATEITLCKHIMA
aHaIn3 " CHUCTEMBI SICPHO- ITK-1 Cnoco6en | 3-IIK-1 3nate ocHoBHBIE | [IpodeccronanbhbIit A/03.6. O6paboTka
MaTeMaTH4ECKOe SHEPreTHUYECKOIO cobupatb, 00pabaThIBaTh | METO/BI HAy4HOI'O | CTAHAApT «24.078. | n aHanu3
MOJIETTUPOBaHUE KOMILIEKCa u HMHTEPIPETUPOBATh | MO3HAHUs, MeToAbsl cOopa | CrnenuanucT- pe3ynbTaToB
(buznuecKux PE3YNIbTATHI HAYYHBIX | U aHaNKM3a WH()OPMALINK; UCCIIeIOBATEINb B | pacueTHBIX
MPOLECCOB uccnenosaunii B oomacrtu | Y-I1K-1 yMETh | o0nacTu SAJIEPHO- | UCCJIEOBAHUN U
MPUKJIATHON MAaTeMaTUKH | aHAJTU3UPOBATh HEPreTHUECKUX IKCIIEPUMEHTATIbHBI
u nH(GOPMaLMOHHBIX | UH(OpMaLIHIO, CTPOUTH | TEXHOJIOTUII» X U3MEPEHUH 1
TEXHOJIOTHIA JIOTUYECKHE CXEMBHlI, COCTaBJICHUE
UHTEPIPETUPOBATH OTYETOB I10
PE3yJIbTATHI HAYYHBIX BBITIOJTHEHHBIM
HCCIICOBAHUH, aTanam padoT
KPUTHYECKH MBICITUTD,
CpPaBHMBAaTh  PE3yJbTaThl
pa3IMYHBIX
HCCIICOBAHMIA,
¢dbopmupoBath

COOCTBCHHYIO TO3MIIMIO B
pamMKax paccMaTpuBaeMoit

3a/1a4u;
B-TIK-1 BJIQJIETh
HaBbIKAMU  paboThl ¢

HAay4YHOU JIUTEPaTypod U
HAaBbIKAMHU MHTEPIPETALIMHI
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pe3yIabTaTOB
HCCIICJOBAHMIA;

HAayYHBIX

[K-2 Crocoben
[IOHUMATh, IMPUMEHATh U
COBEPILIEHCTBOBATh
COBpPEMEHHBII
MAaTeMaTUYECKUI armnapar

3-11K-2
COBPEMEHHBII
MaTeMaTUYECKUI anrapar,
HCIIOJIb3YEMBII npu
ONMHCAHUM, PEUICHUU U
aHanuse pa3IMYHBIX
MPUKJIAHBIX 3a/1a4
V-IIK-2 UCII0JIb30BAaTh
COBPEMEHHBII
MaTeMaTU4YeCKui amnmapar
JUTSt MOCTPOEHUS
MaTeMaTHYECKUX MOJEIeNn
U aJrOpUTMOB PEIICHUS
pa3IMYHBIX  MPUKIATHBIX
3a7a4

B-TIK-2 BJIAJIETH
HaBbIKAMU  TPUMEHEHHUS
COBPEMEHHOTO
MaTeMaTU4eCcKOro
anmapara Juisi TOCTPOEHUs
MaTeMaTUYECKUX MOJEIEN
pa3IMYHBIX  MPOLECCOB,
JUTSL o0paboTku
JKCIIEPUMEHTAIIbHBIX,
CTATUCTUYECKUX u
TEOPETUYECKUX  JAaHHBIX,
s pa3pabOTKH  HOBBIX
QIrOPUTMOB U  METOJOB
uccaea0BaHus 3a1a4
pa3JIMYHBIX TUIIOB

3HaThb

[TpodeccrnonanbHbIi
CTaHIapT
Crenpanuct-
HCCJIEIOBATEND
obactu
IHEPreTHUCCKUX
TEXHOJIOTHI)

«24.078.

B

SICPHO-

A.6. IlpoBenenue
MPUKIIATHBIX
HAYYHBIX
HWCCIENOBaHUN B
COOTBETCTBUHU C
pabounMH IIaHaMU
0 MTOBBIIIEHUIO
3¢ dexTuBHOCTH U
0e30MacHOCTH
00BEKTOB
UCTIONTB30BaHUS
aTOMHOM SHEPrUun

I1K-3
OCYILECTBIISITh

Crocoben

3-IIK-3 3HaTh OCHOBHBLIC
pedepeHTHBIC 0a3bl

[TpodeccrnonanbHbIi
CTaHaapT

«24.078.

A.6. IlpoBenenue
TPUKJIIATHBIX
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LieJIEHATPaBICHHBIH JAHHBIX Hay4dHbIX | Crienuaiuct- HAYYHBIX
MOKCK B ceTH VHTepHeT u | myOMuKaluuid, TOUCKOBBIE | MCCIIEOBATENh UCCJIEJIOBaHUI B
JIPYTUX HMCTOYHHMKAX | CUCTEMBI HAy4YHOU | oOacTu SIIEPHO- | COOTBETCTBUH C
nH(pOpMallMd O HAy4YHBIX | JTUTEPATYpHI; SHEPreTHYECKUX pabouynmu MmIaHamMu
JocTikeHusIx B obmactu | Y-TIK-3 YMETh | TEXHOJIOTHUI» I10 IIOBBIIIEHUIO
MPUKIAHON MAaTeMaTUKU | OCYLIECTBIIATh MOMCK 3¢ dexTUBHOCTH U
, @ TAKXK€ O COBPEMEHHBIX | HAYYHOM JIUTEpaTyphl C 0e30MacHOCTH
MIPOrPaMMHBIX CPEJCTBaX, | UCIOJIb30BAHUEM 00BEKTOB
OTHOCAILUXCS K MPEAMETY | CYLIECTBYIOLIUX UCII0JIb30BAHUSA
HCCIIEA0BAHUMN IIOUCKOBBIX  CHUCTEM U aTOMHOM 3HEPrUU
pedepeHTHBIX 6a3
JAHHBIX;
B-IIK-3 BJIQJICTh
HaBbIKaMU MOKCKA
HAaYYHOM JIUTEpaTyphl;
Tun 3anaun npodecCHoHATTLHOM JESITeTbHOCTH: TIPOU3BOACTBEHHO-TEXHOIOTMYECKUN
pa3paboTka MaTeMaTUYECKHe [K-4 Cnocob6en | 3-T11K-4 3HaTh | [IpodeccrnonanbHbII D/03.6.
MaTeMaTHYeCKOr | MOJIEJH MPOIIECCOB B | HCIONIb30BATh COBpEMEHHBIE SI3bIKM U | CTaHAApT «06.001. | ITpoexTupoBanue
0, IPOrPaAaMMHOTO CJIOXKHBIX COBPEMEHHBIE SI3bIKHU U | TEXHOJIOTHHU [Tporpammuct» KOMITBIOTEPHOTO
u TEXHUYECKUX METO/IbI MIPOrpaMMHUPOBAHMUS, IPOrPaMMHOTO
AITOPUTMHYECKO CUCTEMAX MpOrpaMMHUPOBAHUS, KOMIUIEKCHl  TIPUKIAJIHBIX obecrieueHus
ro obecreyeHus KOMIUIEKCHl TMPHUKJIAJHBIX | KOMIIBIOTEPHBIX
JUIsL  aHalnu3a | KOMITHIOTEPHBIX porpamm;
MOJICTTUPOBAHUS nporpamm, coBpemMeHnywo | Y-11K-4 YMETh
¢busnvecKux BBIYHUCIIUTEIBHYIO pa3pabaTbIBaTh
MIPOLIECCOB TEXHHKY, HAyKOEMKOE€ MpOorpaMMHOE
MHOT'OIIPOIIECCOPHBIE obecrieyeHne c
BBIYHUCIUTENbHBIC UCIOJIb30BaHUEM
CHUCTEMBbl TpPU PEIIECHUU | COBPEMEHHBIX SI3BIKOB
MIPOU3BOICTBEHHBIX U | IPOrpaMMHUPOBAHUS
HAay4YHO- B-11K-4 BJIAJIETh
HCCIIEIOBATEeNIbCKUX 3aJ]ad | HaBbIKaMU  IIPOBEICHUS
B 00JacTH TPUKIATHOU | MATEMATHIECKOTO
MaTeMaTHKU U | MOJICTTUPOBAHUS
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uHPOPMATUKU

(¢u3NUeCKUX TMPOLECCOB C
UCTIOJIb30BaHUEM
CYIIECTBYIOIIUX u
pa3pabOTaHHBIX
MIPOrPaMMHBIX
KOMILJICKCOB

4.1.4. HpO(l)e(!CI/IOHaJILHLIe KOMIICTCHII UM BBIITYCKHUKOB (Hal'lpaBJIeHHOCTI/I/I'[pOq)I/IJIﬂ/ClIeI.lI/IaJIH3aIII/II/I) H HHANKATOPLI HX JOCTUKCHUSA

Tabnuua 4.4
3amayva [1]] OOBekT mm 001aCTh Kon n HanmenoBanmne Kon 1 HanmeHoBaHMe Ocnosanmue (I1C, ananms Konu
3HAHUS npodecCHOHATBLHON WHIIMKAaTOpa JOCTKEHUS OIIBITA) HaumeHoBaHue OTO
KOMIIETEHIINH npoeccuoHanbHON (To)
KOMITETEHLIN
1 2 3 4 5 6
Tun 3aaun npodeccuoHaTbHON NEATENFHOCTH: HayYHO-HCCIIEI0BATEIbCKINA
aHanu3 u CHUCTEMBI SIZIEPHO- [K-1.1 criocoben | 3-I1K-1.1 3nate meTonb u | [IpodeccrnonanbHBIM A.6. [IpoBenenue
MaTeMaTHYECKOe SHEPIreTHYECKOIo IIPUMEHSATH UQPOBBIE | ATOPUTMBI CTaHAapT «24.078. | npuKIIagHBIX
MOJIETTUPOBAHUE KOMILIEeKCca METO/IbI 00paboTKH | KOMIIBIOTEPHON Crenunanuct- HAyYHBIX
¢busnvecKux uHpOpMauu 00paboTKK MHPOPMAIH. | HCCIEeI0BATENb B | MCCJIEI0OBaHUIl B
MPOIECCOB V-IIK-1.1 yMETh | 00acTu SJIEPHO- | COOTBETCTBUH C
00OCHOBAaHHO  BBIOMPATH | PHEPTETHUECKUX pabounmu mIaHaMu
aJITOPUTMBI IpU | TEXHOJIOTHIl» 0 MOBBILIEHUIO
00paboTKe TaHHBIX. 3G PEKTUBHOCTH U
B-TIK-1.1 BJIAJIETH 0€30I1aCHOCTH
HaBbIKAMU HCII0JIb30BAHUS 00BEKTOB
KOMITBIOTEpa u UCIIOJIb30BaHUS
peaiv3aluy  AJITOPUTMOB aTOMHOU PHEPTruu
00paboTKu WHGOPMAILIVH B
IIPOrPaMMHOM
o0ecreueHHUH.
aHaJIN3, JeTaTeIbHbIe [IK-1.3 Crnocoben | 3-11K-1.3 3nate wMetozs! | [IpodeccnonanbHblii H.6. Pa3pabotka
MaTeMaTHYeCKOe anmnaparsl aHAJIM3UPOBATh U | aHAJIM3a U CUHTE3a CHCTEM | CTaHAapT «32.001. | nporpamMmmHO-
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MOJICIUPOBaHUE CHHTE3UPOBaTh CHUCTEMBI | aBTOMATUYECKOTO Creruanuct 10 | AITOPUTMUYECKOTO
JTUHAMUKU aBTOMAaTUYECKOTO yIpaBlIeHUS pazpaboTke u | obecrieueHus st
CUCTEM, YIIPABJICHUS V-1IK-1.3 YMEThb | MOJAEPHU3ALUU KOMIIJIEKTYIOIIHX
pa3paboTka MIPUMEHSATH MeTobI | 60PTOBOTO uznenuit BPOO JIA
3aKOHOB TEOPUH ABTOMATHUYECKOTO | PaJlO3IEKTPOHHOTO
yHpaBiIeHUS yIpaBlIeHUs npu | 060pyI0BaHUS

pa3paboTke JETaTeNbHBIX

KHOep(PU3NIECKUX CUCTEM | aIlllapaToBy

B-IIK-1.3 BJIQJICTh

HABbIKAMU HCII0JIb30BAHUS

MIPOrPaMMHOTO

oOecrieueHus IUIA

MaTeMaTH4eCKOTo

MOJIETIUPOBAaHUSl  CUCTEM

aBTOMATUYECKOTO

yIpaBJICHUs
Ponp  amamurtuk | — uapopmarmonnsie u | [IK-1.7 (BD-1) Cnocoben | 3-I1K-1.7 3nate wmetoxasl | [IpodeccnonanbHbIit A.S. IlpoBenenue
JTAHHBIX: 1. MPOTpaMMHBIE OCYIIIECTBIISITh MOUCK, | BU3yaju3allui  JIaHHBIX, | CTAaHAApT «40.011. | HayuHo-
HccnenoBatense CHCTEMBI; — coop OYHUCTKY U | METO/IBI 3anonHeHus | CrienuanucT 1o Hay4HO- | MCCIIEAOBATENbCKUX
KU aHaJIn3 JeTaTeabHbIe MIpeIBApUTENIbHBIN aHau3 | MPOMYCKOB B JAaHHBIX U | UCCIEAOBATEIbCKUM U | U OIBITHO-
nanaelx  (EDA) anmapaTsl; — TAHHBIX yAaleHusT BBIOPOCOB B | OIBITHO- KOHCTPYKTOPCKHUX
2. Tloctpoenue MaTeMaTUYECKHE TaOIMIHBIX TaHHBIX (B) KOHCTPYKTOPCKUM pa3paboToK 1o
OTUYETOB U | MOJEIU IIPOLIECCOB B V-IIK-1.7 YMETh | pa3paboTKam» OTJEIIbHBIM
namobopaos 3. CJIO’KHBIX UCIIOJIb30BaTh pazzienaM TeMbI
CraTucTudeckuii TEXHHUYECKUX CYLIECTBYIOIINE AHanu3 orbITa KomnerenTHocTHO-
aHaJIN3 U | CHUCTEMax; — CUCTEMBbI O6uOIMOTEKH, poJieBas MOJIeTb
TECTUPOBAHUE SIAEPHO- peau3yroImue METOBI HUTMO.
TUTIOTE3 4. SHEPTEeTHYECKOTO otbopa npuzHakoB (b) [TpousBoauT coop,
Co3nanue KOMIUIEKCA. B-IIK-1.7 BJIAJICTh OUYUCTKY H
MIPOTHO3HBIX pPa3IMYHBIMM  METOJaMH npeBapUTENbHBIH
Mojienei orbopa MIPU3HAKOB, aHAJIN3 JTAHHBIX, B

OLIGHHBATh PE3YJIbTAThl UX YaCTHOCTH,

paboTel W  CpaBHHUBATH BU3YaITU3AIHIO.

Mexay coboi (IT) CHmxkaer
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pa3MepHOCTh
naHHbIX. OTOUpaeT
3HaYMMbIe
NPU3HAKU JAHHBIX.
IIpumenser
UHCTPYMEHTHI
cbopa u 06paboTKH
JAHHBIX 15

(dbopmupoBaHus
oOyyJaronmx
BBIOOPOK.
Pons wumxenepa | — undopmarmonssie u | [1IK-1.4 (MF-1) Cnoco6en | 3-11K-1.4 3nath Metoas! u | [IpodeccnonanbHbpii A.5. IlpoBenenue
MO: 1. IIPOrpaMMHBIE MPUMEHATh COBPEMEHHYIO | 00OCHOBBIBATh BBIOOp | cTaHAapT «40.011. | HayuHO-
Peamuzamusa ML- CHCTEMEI;, — TEOPETUUYECKYIO Mmogenu WM, yuwurtsiBas | CenuaiucT Mo HAYYHO- | UCCIIEI0BATEIbCKUX
Mojenen B JieTaTeabHbIC MaTeMaTUKy JUTst | 0COOGHHOCTH KOHKPETHOH | MCCIIEIOBATEIbCKUM U | U OIBITHO-
MIPOYKTUBHBIX anmnapartsl; — pa3paboTku HOBBIX | 3371aud U €€ TpeOOBaHUS | OMBITHO- KOHCTPYKTOPCKHX
cucTemMax 2. MaTeMaTUYECKue aJIrOpUTMOB u | (b). KOHCTPYKTOPCKHUM pa3paboToK 1o
Onrtumuzanus MOJICJIH TIPOTIECCOB B | (POPMYITUPOBAHHMS V-IIK-1.4 YMETh | pa3paboTKaM» OT/ACJIbHBIM
MIPOU3BOUTENBH CJIOYKHBIX nepcneKkTUBHBIX 3a1ay W | mpumeHsTh 0a3oBbIe pazjiesam TeMbI
oCTH u TEXHUYECKUX METObI He- | AHamu3 OombITa KoMnereHTHOCTHO-
MacIITadUpOBaH | CHCTEMaX; — CHCTEMBbI napaMeTpUYeCKON OLEHKHU poJieBasi MOJIEIb
e wmoneilen 3. SIIEPHO- pacripeenieHuid, 0a30BbIe NTMO IIpoBogut
Pazpaborka ML- SHEPreTUYECKOro METO/IbI OLICHKU UCCIIEIOBAHUS HA
NaIuiaifiHOB | KOMILIEKCA. apaMeTpoB THIIOBBIX JIOMEHHBIX JaHHbIX,
aBTOMaTHU3ALIMS pacrpeiefiecHuii U METO/bl BBIJIBUTAET
MIPOLIECCOB OLIGHKH  CTaTUCTHYECKHUX TUIOTE3bI,
JIMHEHHBIX 3aBUCHUMOCTEH MIPOBOJUT
ciny4aiiabeix BenuuuH (b). AKCTICPUMEHTHI Ha
B-I1K-1.4 BJIQJICTh NAHHBIX U
METOJIaMU BU3YaJIU3UpPyeT
uacHTU(DUKAIIH u pe3yabTaThI C
MpPUMEHEHUS Mojenell Ha IpUMEHEHUEM
OCHOBE MapKOBCKHX LIETIeH TEXHOJIOTUI

(B).

aHaJIM3a JaHHBbIX
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(cTaTUCTHYECKOTO
aHajmn3a), METOJIOB
U aJITOPUTMOB

MAaIIMHHOTO
00yueHUs
ITIK-1.5 (MF- 3) Cnoco6en | 3-I1K-1.5 3nate Haubosee | [Ipodeccrnonanbhbrit A.5. IlpoBenenue
IIPUMEHATH COBPEMEHHBIC | OAXOMSIINE K | cTapaapr «40.011. | HayuHO-
METO/Ibl ONITUMU3ALIUY IS | IOCTaBJICHHOMN 3anave | CoenuaiucT Mo Hay4YHO- | UCCIIE0BATEIbCKUX
o0yueHHs MOJIENICH | alrOPUTMBI MeTa- | UCCIEIOBATEIILCKUM ¥ | M OIIBITHO-
MalIMHHOTO 00y4YeHus | SBPUCTHUYECKOI OITHU- | OTIBITHO- KOHCTPYKTOPCKHX
HACTPOUNKH MU3AlHAHA,  CIOCOOBI M | KOHCTPYKTOPCKUM pa3paboToK 1Mo
rUrneprnapaMeTpoB U | IpUMEpHI MIPUMEHEHHUs | pa3paboTKaM» OTJICIbHBIM
pewenus 3anaud A (b). paszesiaM TEMbI
V-IIK-1.5 YMETh | AHAJIU3 OMbITA KomniereHTHOCTHO-
aHAIIM3UPOBATH poJieBast MOJIEb
CXOJUMOCTh 51 UTMO.
3¢ (HEeKTUBHOCTH Peanm3zarus ML-
anroputmoB (b) MOJIeIIeH B
B-IIK-1.5 BIIAJIETh MPOTyKTUBHBIX
METOJIaMU  MPUMEHEHHUS CUCTEMaX.
Hambosee  MOAXOJSIIUX OnTumu3anus
METOJIOB B 3aBUCHMOCTH MPOU3BOIUTENBHOC
OT XapaKTePUCTUK JTaHHBIX T U
u mozenu (b). MacITaOMpoBaHHE
MOJIEIICH.
Pa3zpaborka ML-
MalIIAtHOB U
aBTOMAaTHU3aIHs
IIPOLIECCOB.
MoHuTopuHr
Ka4ecTBa MOJENEH B
POAYKTHUBE
HNurerpanus ML-

penieHuit ¢ busHec-
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MMPUITOKCHUAMU

[TIK-1.6 (MF -4) Cniocoben

HpI/IMeHHTL

CTaTHCTHYECKHE METOJbI
ISl aHalaM3a  JaHHBIX,
BaJIA AN MoJeien

MAIIMHHOTO OOy4YeHHsS U
IPOBEICHUS
9KCIIEPUMEHTOB B 00JacTH

nn

3-IIK-1.6 3HATh
CTaTUCTUYCCKUEC pasnntms{
MOJIENIEd W AJITOPUTMOB,
06yqaeM1>1x Ha HJaHHBIX
(b).

V-IIK-1.6
OlICHUBATh
CTaTUCTHUYCCKUEC pasmzmym
MOJIEJIEH W AJITOPUTMOB,
06yqaeM1>1x Ha HdaHHBIX

yMETh

[IpodeccuonanbHbIn A.5. IlpoBenenue
CcTaHAapT «40.011. | HayuHO-
Crieuanuct 1o Hay4yHo- | UCCIIEI0BATEeIbCKUX
UCCIIEIOBATENIbCKUM U | U OTIBITHO-
OTIBITHO- KOHCTPYKTOPCKHX
KOHCTPYKTOPCKHUM pa3paboToK 1Mo
pazpaboTkam» OTJIEJIbHBIM
paszzenaM TeMbl
AHanu3 onbiTa KoMnereHTHOCTHO-

poJieBasi MOJIENb

(b). NTMO. Unxenep
B-TIK-1.6 BJIAJIETh MAIIMHHOTO
METOJaMHu pa3pabOTKu | oOyuenus (ML
aJarnTanuu CJIO’KHBIX Engineer) —
CTATUCTHUYECKUX MOJIENICH, MPUMEHSIET
MPUMEHSTh Ha TMPaKTUKE CTaTHCTUYECKUE
yriyOseHHbIe MOJIXOJIBI JUISI
TEOPETUYECKUE  aCHEKThI MOHHTOpPHHTA
MOJIETTUPOBAHUS KayecTBa MoJjieen
HECTAIlMOHAPHBIX u A/B
CIIy4alHbIX MPOLECCOB U TECTUPOBAHUS
nosteit (I1).
[IK-1.8 (BD-2) Cnocob6en | 3-11K-1.8 3Hath | [IpodeccnonanbHpIi A.5. IlpoBenenue
OIIpeNIeNIATh TPeOOBaHUs K | TpeOOBaHUA K | craHaapT «40.011. | HayuHO-
HabopaM  JaHHBIX Ui | HHCTPYMEHTapHIO Crieuanuct 1o Hay4yHo- | UCCIIEIOBATENbCKUX
pelieHus 3a/1a4 | pa3MEeTKH | OILICHKH | UCCIIEOBATEILCKUM U | U OIBITHO-
MaITUHHOTO 00yueHus | kauectBa JaHHBIX (B) OTIBITHO- KOHCTPYKTOPCKHX
npoBoauth pasmerky u | Y-TIK-1.8 YMETh | KOHCTPYKTOPCKUM pa3paboToK 1Mo
aHayu3 HAOOPOB JaHHBIX | IPOBOAUTH pa3METKy MU | pa3paboTkam» OTJICTTLHBIM
OIICHUBATH KayeCcTBO | aHaTU3 HAOOPOB JTaHHBIX paszenaM TeMbl
JTAHHBIX obecnieunBatsb | (I1) AHanu3 onbITa KoMnereHTHOCTHO-
HEIPEPBIBHYIO B-TIK-1.8 BIIAJIETh poJieBast MOJIEIIb
WHTETPALHIO JAHHBIX OpraHm3anueil  mporecca NTMO
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HENPEPBIBHOW MHTErPALIUU
nanHbix (DataOps) (b)

[IpousBoaut cbop,
OUYHUCTKY U
IIpeABapPUTEIILHBIN
aHaJIU3 JaHHBIX, B
YaCTHOCTH,
BU3YaIH3aIIIO0
CHmxaer
pa3MepHOCTh
naHHbIx OTOupaer
3HAYUMBIE
MIPU3HAKU JaHHBIX
[Ipumenser
WHCTPYMEHTBI
cbopa u 00paboTKH
TAHHBIX IS
hopmupoBaHus
o0ydarmux
BBIOOpOK. OTBEUaeT
3a cOop U aHamu3
TAHHBIX, OIICHKY UX
Ka4yecTBa,
TpeyiaraeT Mepbl
0 YIIYYIIEHUIO
KauecTBa JIAHHBIX -
y4acTBYIOT B POJIH
AQHAJIUTUKOB B
BBICTpAaUBAHUU
MIPOLIECCOB
co3gaHus "4ucThIX"
TAaHHBIX B
KOMIaHHUH

IIK-1.11

Cnocoben

INPUMCHATH KIIACCUYCCKUC

AJITOPUTMBI

MAaIIMHHOT'O

3-TIK-1.11 3HATh
MAaTEMATHYECKHE OCHOBBI
QITOPUTMOB  MAIIMHHOTO

[TpodeccuonanbHbIN
CTaHJ1apT «40.011.
Crnenuanuct no Hay4Ho-

A/01.5.
OcymuiecTBieHue
MIPOBEICHUS padOT
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oOydeHus: ¢ TTOHHMMaHUEM

X MaTEMATUUECKHAX
OCHOB u o0Oiacren
MIPUMEHCHHS

obyuenus (b).

V-IIK-1.11 YMETh
pa3pabaTbIBaTh u
a/1alTUPOBHIATh
COOCTBEHHBIE
AIITOPUTMHUYECKHE
pelieHuss  Ha  OCHOBE
KJIACCMYECKUX  METOJIOB.
O6ocHOBBIBaET
MaTEMaTHYECKU CJIOKHBIE
pEIICHUSI. YMETh
a/JanTupoBaTh u
MOAU(PHUIIUPOBATH
CYILLIECTBYIOIIKE
AJITOPUTMBI ot
cnenuduKy 3a/1aumu.
WNHurerpuposartsb

KJIACCUYECKHE MOJIENH B
cnoxuele WH-cucrems! ¢
y4éToM  TpeboBaHMH K
IIPOU3BOJUTENIBHOCTH U
MacITabOuPOBAHUIO.
PazpabaTbiBaTh u
peayin30BbIBaTh
ONTUMM3AIIMOHHbIE
CTpaTeruu
creruQuIecKue
(GyHKIIMOHAIbHBIE
XapaKTepUCTUKH
(cxopocTh, explainability).
WuTepnpernpoBathb
MOJTy4YE€HHBIE  PE3yJIbTAThI
IUISL TIOJACPIKKH TIPUHSTUS
pemeHuid. PaspabatbiBaeT

o

HCCIIeIOBATENIECKUM
OIIBITHO-
KOHCTPYKTOPCKHM
pazpaboTkam»

u

o 00paboTke u
aHaJIU3Y HAy4YHO-
TEXHUYECKOU
uH(OopMaIuu U
pe3yNbTaToOB
HCCIEN0BaHUN

AmHanus omeita

KomniereHTHOCTHO-
poJieBas MOJieJb
NTMO. ML
Engineer
[Ipoekrtupyer,
pa3pabaThIBaeT U
yIIydIIaeT
KJIaCCHUECKHe
QITOPUTMBI/MOJIEIN
MAaIIMHHOTO
oOydeHus AJist
POAYKTOB
KOMIIaHUH C yYETOM
TpeOOBaHMI K
MIPOU3BOTUTEILHOC
TH U paboTe B
nponykruse. Data
Analyst - Beroupaer
u o0yuaer
Kiaccnueckne ML
MO/JIEJIH, TPOBOJMT
BaJIMIALUIO,
peanu3yer Iard 1mo
YIIy4IIEHUIO
KadecTBa MoJAcIIeH
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U aJalTUPYET aIrOPUTMBI

3 (o) crienuduaeckue
3aJa4d, ONTHMH3HUPYET UX
IUTA MMOBBIIIECHNS

TOYHOCTH, OOBICHUMOCTHU
u ckopoctu. IloHumars
TEOPETUIECKHE

OTpaHUYEHUS AJITOPUTMOB
U CIOCOOCH  HAXOAWTh
OastaHc MEXITY
Pa3IUYHBIMK  TIOJXOIaMH.
[IpoBoauTH CUCTEMHBIHN
aHamu3  3¢ddexTuBHOCTH
MOJeJed  Ha  ypOBHE
ousHec-3(dekra, 3aTpar u
PHUCKOB. Moxer
OOBSICHUTH  PE3yJbTaThl
Mozenei 3aka3zduky (9).
OO00CHOBBIBATH BBIOOp
KOHKPETHBIX aJITOPUTMOB
U HX [apaMeTpoB B
3aBHCHMOCTH OT 3a/1a4dl H

JTAHHBIX. [TpumeHsITH
METObI OaliecOBCKO
KIaccupuKanuu 51

aHcaMOJIEBBIX METOJI0B
MO (6orrusr, OyCTHUHT,
CTOKMHT  MOJENei), a
TakKe TMPOU3BOJHBIX OT
HUX (cimyualiHble Jieca,
IpaJUeHTHBI OyCTHHT Ha
nepesbsix) (I1).

B-TIK-1.11 BJIQJIETh
KJIACCHYECKUMU METOIaMU
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MO BPEMEHHBIX
PAIOB (ARIMA,
AKCIOHEHIINAITBHOE
CriIakXhBaHHE, JIMHCHHAS
perpeccust ¢ Jaramu).
Brnamers wHCTpyMEeHTaMH
OLICHKH KadecTBa MoJeiei
paHXUPOBAHUS u
CpPaBHEHUSI PAHKUPYIOIINX
MoOJeNIe MeXAy CoOoil.
Bnanets METOJaMHU
oOyd4eHHs TUTa pairwise u
listwise (B).

JIIsL

IK-1.12 (ML-4)
Crniocoben PUMEHSTh
MeToAsl 0o0yueHus 0e3
YUUTCIIA JJISL aHaJinu3a
CTPYKTYypbl ~ JaHHBIX U
BBISIBJICHUA CKPBITBIX
3aKOHOMEPHOCTEM

3-IK-1.12
AJITOPUTMBI
KJIacTepHU3aluu
(DBSCAN, Mean Shift,
Gaussian Mixture Models)

3HATh

U METOABl TOHWKCHHUS
pa3MepHOCTH (UMAP,
aBTOJHKOJEPHI) B
3aBHUCHUMOCTHU oT
CHeTH(PUKH 3a/1ayu,
UHTEPIPETUPOBATH

MOJIYUYCHHBIC PE3YJIbTAThI

U NPUMEHATH WX  JUIA
00OCHOBAaHHBIX BBIBOJIOB
(b).

V-1IK-1.12 yMEThb
WHTEPIPETHPOBATH

MOJIyYCHHBIE  PE3YJIbTaThl
IJIS. TIOAJCPIKKH TTPUHATHS
peleHuii, pa3pabaTbiBaTh
" alanTUPOBATh

[TpodeccuonanbHbIN
CTaHJ1apT «40.011.
Cnenuanuct no Hay4Ho-
UCCIIEIOBATENILCKUM U
OTIBITHO-
KOHCTPYKTOPCKHM
pazpaboTKam»

A/0L.5.
OcymiecTBieHue
MIPOBEICHUS pabOT
o 00paboTke u
aHaJIU3Y HAy4YHO-
TEXHUYECKON
uH(popMaIuu u
pe3yNbTaTOB
HUCCIEeNOBaHUN

AmHanus omeita

KomneTeHTHOCTHO-
poJieBasi MOJIeIIb
HUTMO ML
Engineer -
Brenpser
aJITOPUTMBI
KJIACTEPU3ALINU U
JIETSKIINHT
aHOMAaJIUI B
MPOTYKTHUBHBIC
CHCTEMBI,
ONTUMH3UPYET UX
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aJIFOpI/ITMBI mona
cnenuduyueckrue  3aaadw,
OHTI/IMI/I3I/IpOBaTB nux JaJjis

MPOU3BOAUTEIBHOC
Tb Data Analyst -
[Ipumensier meToabl

MOBBILICHUS TOYHOCTH, KJIaCTepU3alUU JJis
O00BSICHUMOCTH u CerMEHTaLuU
ckopoctu (I). JAHHBIX,
B-TIK-1.12 BJIAJIETh BU3YAJIU3UPYET
METOJIaMU pe3yNbTaThl
MIPOEKTHUPOBAHUS u TTOHIKEHUS
peanuzanuu pa3MepHOCTH,
WHIWBUIYaIbHBIX BBISIBIISICT
CTpaTeruu OLICHKH aHOMAaJIUU
KayecTBa pe3yJIbTaToB
oOydyeHus: 0e3 y4uTes,
BKJIIOYasi pa3paboTkKy
HOBBIX METPUK u
a/IanTaIuio
CYILIECTBYIOIIUX MOIXO0/I0B
K creuuduke CII0XKHBIX
17001 HECTaHJapTHBIX
naHabIxX ().
IK-1.13 (ML-6) | 3-TIK-1.13 3HaTh TD- | [IpodeccnonanbHBIN A/01.5.
Crniocoben IIPUMEHATH | METOABI U MeTOAbl MOHTE- | cTanmapT «40.011. | OcymecTBinenue
anroputMbel o0yuenus c | Kapno ang  oOydenus | CnenuanucT IO Hay4HO- | MPOBEACHUS paboT
MOJIKPETITICHUEM areHTa;  3aJaeT  IeNb | UCCIEeNOBAaTeIbCKUM U | TI0 00paboTKe
areHra c MOMOMUIBIO | OMBITHO- aHaJIU3Y HAy4YHO-
MIOJTHOTO BO3HArpakJICHHsI, | KOHCTPYKTOPCKUM TEXHUYECKOM
BO3HArpaXACHUS ¢ | pazpaboTkam» uH(popMaIuu u
obecuieHeHneM, JsIMOaa- pe3yIbTaToB
noxona (b). HCCJIEIOBAHUI
V-IIK-1.13 YMETh | AHAJIN3 ONbITa KomniereHTHOCTHO-
peain3oBath METO/IbI poJieBas MOJieb
MOBBILLIEHUS NUTMO. ML
ycronunBoct RL-cuctem Engineer
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(Hampu-mep, Safe
Exploration, Robust RL,
Regularization),
MIPOBEPSIET THUTIOTE3bI
MOBEJICHUS  MOJICIH B
HECTaHJAPTHBIX 13R10
HEOMpeACNEeHHBIX Cpeaax
(IT).

B-IIK-1.13 BJIQJICTh

METOAAaMH KOMIUIEKCHOI'O
aHanm3a
pPe3yIbTaTUBHOCTH C
y4ETOM 00BSICHUMOCTH
MOJIEIEN, YCTOMYUBOCTH K
arakam, HCII0Ib30BaTh
MeTOJIbl JIoBepeHHoro MU
1151 otieHkH (B).

[Ipoekrupyer,
pa3pabaThIBaeT U
yIIydIIaeT
AJTOPUTMBI/MOJICTTH
MAIIMHHOTO
o0ydeHus 1Jis
POAYKTOB
KOMIIaHUH C yYETOM
TpeOoBaHU K
MPOU3BOIUTENLHOC
TH U1 paboTe B
NPOAYKTHUBE
(onrTuMU3anUs
uH(pepeHca,
KOMITpECCHS
mozaeneit) Data
Analyst - Beibupaer
u oOyJaet
(mooGyuaer) ML
MOJICJTH, TTPOBOIHT
BaJIMIAIUIO,
peaym3yeT IIard 1mo
YIIYYIIEHUIO
KadyecTBa MOJEIIEN

IIK-1.14 (ML-8)
Cnocoben MIPUMEHSATH
QITOPUTMBI OOy4YeHHsI Ha
HECTaHJAPTHBIX O0BEMax
JaHHBIX

3-1IK-1.14 3HATh
MIPOJBUHYTHIE METO/IbI
paboThI c
HecOaTaHCUPOBAHHBIMU

JTaHHBIMU (SMOTE

weighted learning) (IT).

V-1IK-1.14 yMEThb
IIPOEKTHPOBATH u
pean3oBath

KOMIUIEKCHBIE ~ PELICHUs

[TpodeccrnonanbHbIit

CTaHJIapT «40.011.
Crenmanuct 1o Hay4yHo-
UCCIIEIOBATENIbCKUM U

A/01.5.
Ocy1iecTBieHue
npoBesieHus paboT
o o0paboTke u

OIIBITHO- aHaJIU3y Hay4HO-
KOHCTPYKTOPCKUM TEXHUYCCKOU
pa3paboTkam»» uHpopMaLUU U
pe3yJIbTaToOB
HCCIIeJOBaHUI
Awnanu3s ombiTa KommeTencTHO-
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MAaIllMHHOI'O 06yquH51 JJIsA

HECTaHAAPTHBIX 3a7ad4,
BKJTIOUAst pa3paboTKy
MMaNIIaifHOB,
OIITUMU3ALIMIO MOJACICH Hu
WHTEPIPETALNIO
pe3yabTaros (b).
B-IIK-1.14 BJIAJIETh
METOAaMH  Pa3BeI0YHOTO
aHanm3a TUMOTE3 u

IIPOBEPATh  YCTOMYUBOCTD

MOJEIIeEl ¢  IIOMOIIBLIO
HECTAaHAApPTHBIX
CUMYJISIITUH, synthetic

data, adversarial data (IT).

polieBast MOJIeTb
NTMO ML
Engineer
[IpoekTupyer,
paspabarbiBaeT u
yITydmraer
AITOPUTMBI/MOJIEIN
MAaIIMHHOTO
oOydeHus Ass
IPOTYKTOB
KOMITaHUU C YIETOM
TpeOOBaHMI K
MIPOU3BOIUTEIIEHOC
TH U paboTe B
MIPOYKTHBE
(omrruMu3anus
uHpepeHca,
KOMIIPECCHS
Mozeneit) Data
Analyst - Beibupaet
u o0yu4aer
(moobyuaet) ML
MO/JIEJIH, TPOBOJUT
BAJIMJIAIIHIO,
peanusyer 1mard 1mo
VITYqIIECHUIO
KauecTBa MoJiesiel

IK-1.19 (FC-1) | 3-TIK-1.19 3HATh u | IIpodeccronanbHbIM A.5. IlpoBenenue
Crniocoben IIPOBOJUTH | [IOHUMATH CTaThH, | CTAHIAPT «40.011. | HayuHO-
(bpoHTUpPHbBIE BBIIIEIINE Ha OCHOBHBIX | CHEIHMATUCT IO Hay4YHO- | UCCIIEA0BATENbCKUX
UCCIIeIOBAaHUsI B 00JacTW | 1 MOOOYHBIX  MOTOKAaX | UCCIENOBATEIbCKUM U | M OIBITHO-
apXUTEKTyp, aJrOPUTMOB | BEAyIIUX KOH(EpEeHIHIl B | OMBITHO- KOHCTPYKTOPCKHX
MO, ontummzamuun  u | obnactu MU (B). KOHCTPYKTOPCKUM pa3paboToK 1Mo
MAaTeMaTUKH V-I1IK-1.19 YMETh | pa3paboTKaM» OTACJIbHBIM
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pa3pabaThiBaTh HOBBIE
ApXHUTEKTYyphl  TIIyOOKHX
HEeWpoceTei. YMmeTh
pa3BUBAThH METOIBI

yckopenust o0yuenus (b).

paszuenaM TeMbI

Amnanus omneiTa

KommeTeHTHOCTHO-
poJieBasi MOJIENb
HUTMO.
PazpabaTsiBaeT u

B-IIK-1.19 BJIAJIETH aKTyalM3HpyeT
paspaboTkoi MHCTPYMEHTBI JUIsL
(GbyHIaMEHTaIbHBIX OCHOB BBICOKOYPOBHEBOI
U HOBBIX  aJTOPUTMOB UU-paspaborku
MAaIIMHHOTO 00yueHuns y4acTBYeT B
(1I). HPOBEPKE TUIIOTE3.
B pamkax cBoux
KOMIIETEHLINI
BBIJIBUTAIOT
THIIOTE3HI,
YTOYHSIIOT U
o0ecreynBaroT
BOILIOIIEHNE
MaTeMaTHYeCKUX
aOCTpakIuii B
CHUHTETHYECKUX U
peanbHbIX Habopax
JTAHHBIX
ITK-1.20 (FS-2) Cnocob6en | 3-I1K-1.20 3Hath | [IpodeccnonanbHpIi D/01.7.
IPOBOJUTH  (DPOHTHPHBIC | IEPEAOBBIE APXUTEKTYPHI | CTaHAAPT «40.011. | ®opmupoBanue
UCCleIoBaHusl B 00JacTU | B OCHOBHBIX  Tpuajax: | CoenuaiucTt o Hay4Ho- | HOBBIX
MIOUCKA HOBBIX | aPXUTEKTypa-JIaHHbIC- UCCIICIOBATENIbCKUM U | HalpaBJICHUH
aApXUTEKTYP 3ajaya, MPUHIUIBI  UX | ONBITHO- HAyYHBIX
MOCTPOCHHS, CHJIbHBIE U | KOHCTPYKTOPCKUM UCCIIeZIOBAaHUH U
cnabble CTOPOHBL. 3HATH | pa3paboTKam» OTIBITHO-
ocobeHHOCTH  Haumboee KOHCTPYKTOPCKHUX
4acTo BCTpEUaroLUXcs pa3paboTok
Berunciurenei (b) Amnanu3 onbiTa KomniereHTHOCTHO-
V-IIK-1.20 YMETh poiieBas MOAEIb
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noaoupaTh apXUTEKTYPHI, NTMO
aJIeKBaTHbBIE paspabatbiBaeT u
0COOEHHOCTSIM aKTyaJu3upyeT
BBIYHUCIUTENbHBIX UHCTPYMEHTBI JJI5
ycrpoiicts (I1) BBICOKOYPOBHEBOM
B-TIK-1.20 BIIAJIETh pa3paboTku
METOAAMHU TOMCKa HOBBIX APXUTEKTYP C
apxutektyp (9). y4€TOM 00paTHOM
CBA3U OT B pamkax
CBOMX
KOMIIETCHIIUHI
BBI/IBUTAIOT
THIIOTE3HI,
YTOYHSIIOT U
o0ecreynBaroT
BOILIOIIECHUE
MaTeMaTHYeCKHIX
abCTpakiuii B
CHUHTETHUYECKUX U
peanbHbIX Habopax
JTAHHBIX.
IK-1.21 (Mnl-1) | 3-I1K-1.21 3HaTh | [IpodeccnonanbHbIN C.6. IlpoBenenue
CriocobeH OCyIIECTBIATh | MPOOIEMHO- CTaHAapT «40.011. | Hayuno-
TPYJOBBIE GbyHKIUY, | OPHEHTUPOBAHHbIE Criennanuct 1Mo Hay4yHO- | UCCIIEIOBATENbCKUX
00yCJIOBJICHHBIE TEXHOJIOTUM JHMarHo3a M | UCCIICAOBATENILCKUM M | U OIBITHO-
npodeccnoHanbHOM MpOrHo3a B CHUCTEMax | OMBITHO- KOHCTPYKTOPCKHX
poJIBIO, B 00J1aCTH | MPEIUKTUBHONW AHAIUTHKHU | KOHCTPYKTOPCKUM paboT mo Tematuke
npo¢eCCuOHATBHON obopynoBanus (b) pazpaboTKaM» OpraHu3aII
NeITEIbHOCTH. V-IIK-1.21 YMETH | AHAJIU3 OIKITA KommerenTHOCTHO-
MPUMEHSTh  TEXHOJIOTMH poJieBas MoJieJb

NepBUYHON 00paboTKH U

NTMO

aHaM3a TPOMBIIIICHHBIX WHTemekTyanpHoe
nauHbIX (IT) ACCUCTUPOBAHUE U
B-IIK-1.21 BJIAJIETH MO ACPIKKa
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METOJIaMuU pa3paboTku
HEUpPO-CETEeBBIX MOJEIEH
YCTPOUCTB M (U3HUECKUX
MPOLIECCOB  HA  OCHOBE
TEXHOJOTHYECKHUX

apxuBoB npeanpusaTus (I1)

IIPUHATUS PEILICHUI
B
IIPOMBIIUICHHOCTH.

Tun 3amaun npodeccuoHaNbHON JEATENBHOCTH: TIPOM3BOICTBEHHO-TEXHOIOT MUECKHUI
pa3paboTka u | udpopmanuonnsie u | [1K-1.2 criocoben | 3-11K-1.2 3Hath | [IpodeccnonanbHpIi B/04.6. Pa3zpaboTka
COIIPOBOXKICHUE MPOTPAMMHBIE pa3pabarbiBaTh U | OPUHUHUIIBI TTOCTPOCHUS W | CTaHIAPT «24.057. | 11O u npuiioxeHu
MIPOrPaMMHOTO CUCTEMBI MPUMEHSTh MPUKIATHBIC | YCIOBUS npuMmenenus | Crnenuanuct B 00JacTH | Ams
obecrieueHus MPOTPaMMBI NP PELICHUU | IPOTPaMM, HCHOJIB3yEeMbIX | HHPOPMAIMOHHBIX COBEPILICHCTBOBAHH
3aaq B obOnactu | B 3ajadax pa3pabOTKH U | TEXHOJIOTUH Ha | 1 UT-cucrem u
KHOep(hU3NIECKUX U | COIIPOBOK/ICHUS aTOMHBIX cTaHIMsX | cepBrucoB ADC
MH(POPMAIMOHHBIX CUCTEM | KHOESPPHU3UIECKUX u | (pa3paboTka u
MH(POPMALMOHHBIX CHCTEM | COTIPOBOXKICHHE
V-IIK-1.2 YMETh | MPOTPAMMHOIO
00OCHOBaHHO  BBIOMpATH | OOECTICUCHHUS)»
aJITOPUTMBI U | AHanmu3 ombiTa pa3paboTka
pOoTpaMMHBIE  CpPEICTBa MaTeMaTHYECKOTO U
JUIs  peuleHus  3ajaad MPOrPaMMHOTO
MIPOEKTHPOBAHUS u obecrieueHHs
COIIPOBOXKACHUS KuOepPpU3NIECKIX
KnOephu3NIecKux u CUCTEM
MH(GOPMALIMOHHBIX CUCTEM
B-IIK-1.2 BJIAJIETh
HABbIKAMU HCIIOJIb30BAHUS
MPHUKIAHBIX  [POTPAMM
npu pazpaboTke u
MOJICIIMPOBAHIH
knobepuzndeckux u
WHGOPMAIIMOHHBIX CUCTEM
IIK-1.9 (BD-3) Cnocob6en | 3-I1K-1.9 3Hath | [IpodeccnonanbHbIN B/04.6. Pa3zpaboTka
OpraHu30BbIBATH MOy JISIPHBIE CTaHJ1apT «24.057. | 11O u npuiioxeHu#
XpaHeHue JTaHHbIX, | pemsiponHele . CYBJl  w | Cnenumanuct B o0nactu | i
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BEIOMpast aJICKBAaTHBIC | OCHOBHEIE NPUHIUIGI | HTH)OPMAITMOHHBIX COBEPILIEHCTBOBAHU
TEXHOJIOTMYECKHUE OpraHu3alnu TEXHOJIOT U Ha | 1 UT-cucrem n
peleHusl. PEIAUOHHBIX CUCTEM | aTOMHBIX cTaHIMAX | cepBucoB ADC

xpanenus (Bb). (pa3paboTka u

V-IIK-1.9 YMETh | COIIPOBOKICHUE

co3/aBaTh 0a3bl JaHHBIX B | IPOrPAMMHOTO

PETALMOHHBIX CYB/. | obecnieuenus)»

Moxert 3aMOJHATh

JAHHBIMU ~ PEJSIIIHOHHBIC

XpaHWIMIIA U THCaTh

3ampochkl K JaHHBIM Ha

s3pike SQL (B).

B-I1IK-1.9 BJIQJICTh

OCHOBHBIMH ~ TE€XHOJIOTUU

NoSQL (b).
ITK-1.10 (BD -5) | 3-I1K-1.10 3HaTh | [IpodeccnonanbHBIN C/05.7. Pa3paboTka
Crniocoben IIPUMEHSATH | METOJOJIOTHIO  CO3JaHUs | CTAaHAApT «24.057. | npenoxeHu K
TexHoJioruu opranuzanuu | nHpactpykrypsl b1 (b). | Cnenmasmct B 001acTv | mpoeKkTam
uHpacTpyKTypsl b/ V-IIK-1.10 yMeTh | UHPOPMALIMOHHBIX MozaepHusanuu UT-

MPUMEHSTh  MPHUKIAIHBIE | TEXHOJIOT U Ha | ”HPPACTPYKTYPHI,

peleHuss ¢ 3JEMEHTaMM | aTOMHBIX CTaHIUAX | CUCTEM M CEPBHCOB

nn u paznuuHbIME | (pa3paboTka u| ADC

TEXHOJOTUSIMU COIIPOBOXICHUE

OpraHu3aluu MIPOrpPaMMHOTO

undpactpykrypsl BJI (IT). | oGecnieuenus)»

B-IIK-1.10 BJIAJIETh

METOJIaMU  TECTUPOBAHUS

pELICHH C BJIeMEeHTaMu

WU, peann3oBaHHBIX C UC-

M0JIb30BaHHUEM

TEXHOJIOTHI OpraHu3aluu

undpactpykrypsl b1 (3).

paspaboTka MaTeMaTHYECKUe IMK-1.15 (PL-3) Cnocoben | 3-11K-1.15 3Hath | [IpodeccronanbHbII D/03.6.
MAaTEMATUYECKOT | MOJEJIH MNPOLIECCOB B | MPUMEHSTH SI3BIKU | TPOOJIEMBI CTaHJIapT «06.001. | ITpoexTupoBaHue
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0, IPOTPAMMHOTO
u
AITOPUTMHUIECKO
ro oOecneyeHus
JIUIL  aHajau3a M
MOJICTTUPOBAHUS
(buznuecKux
MIPOIIECCOB

CJIOKHBIX
TEXHUYCCKUX
CUCTEMax

MIPOrpaMMHUPOBAHUS OJIHOBpeMeHHOoro noctymna | [Iporpammucty KOMITBIOTEPHOTO
C/C++ nmna peuieHus | K JaHHBIM M3 HECKOJBKUX IPOrpaMMHOTO
3aaa4 B obmactu AU notokoB (b). obecrieueHus
V-1IK-1.15 YMETh | AHAJIU3 OIbITA KomnereHTHOCTHO-
MPUMCHSITh aTOMapHbIe poJieBasi MOJIEIb
omepaMid U MEXaHU3M HUTMO.
OJIOKUPOBOK,  OIICHUBATH Pa3pabartreiBaet
MIPOU3BOIUTENILHOCTD, BBICOKOITPOU3BOIUT
npopunupoBaTh KOA H eJIbHBIC
YCTpPaHATh HalJIeHHbIE UHYyCTpUaJIbHbIC
y3KHe  MecTra.  YMEThb pemenus U, B Tom
pa3pabaThIBaTh, qucie s
nopabaTeIBaTh u TPaHUYHBIX
ONTUMHU3HUPOBATh CUCTEMBbI BBIUHCIICHUH.
NN  nom  TpebOyemyto
anmapaTHyr 1miatGopmy
(IT).
B-IIK-1.15 BJIAJIETH
UHCTPYMEHTAIbHBIMH
cpencTBaMu  pa3pabOTKu
mit  GPU wu  FPGA
(OpenCL, CUDA wu mp.)
).
IIK-1.16 (SS-1) | 3-IIK-1.16 3HaTh | [IpodeccnonanbHbIN B.7. Opranmzanus
CriocobeH OCyILECTBIISAT | ITUYECKHE IPULIMIBI | CTAHAAPT «06.017. | mponieccoB
CBOIO TPYIOBYIO | IPUMEHEHUs] TexHojoruil | PykoBogutens pa3paboTku
nestensHocTh ¢ ydetoM | UU (B). pa3paboTku KOMITbIOTEPHOTO
STUYECKUX  NpUHLIUNOB, | Y-TIK-1.16 YMETh | MPOTPAMMHOIO MIPOTPAMMHOI0
COLIMAJIBHOTO KOHTEKCTa U | MPUMEHSTh METOJIMKH | 00eCTICUeHUS obecrnieueHus
KPUTHYECKOTO  aHaju3a | paboThl C STUYECKHUMH U | AHaIU3 OIbITa KomnereHTHOCTHO-
MOCIIEACTBUI MPUMEHEHUS | COIMAILHBIMA ~ PHCKaMH, poJieBasi MOJIEIb
N -TtexHonoruu. BO3HUKAIONINMU Ha HUTMO. Onenka
pa3HbIX CTa/IUSIX MOTCHIIUATHHBIX
’)kn3HenHoro 1wmkiaa WU MOCJIEICTBUN
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(B).

BHepenus M-

B-IIK-1.16 BJIAJIETH CUCTEM JUIA
KPUTUYECKUM  aHAJIU30M Pa3IMYHBIX TPy
MIOCJIEICTBUI NPUMEHEHHUS M0JIb30BaTENEN
texnojoruit UM (B).
ITK-1.17 (SS-2) Cnocoben | 3-11K-1.17 3Hath | [IpodeccuonanbHbIN B/26.7.
OCYILIECTBIISATh CBOIO | OCHOBHBIE  IIPMEMBI U | CTaHAAPT «06.016. | Ynpasnenue
TPYIOBYIO ACSITEIBHOCTD C | HOPMBI couuaibHoro | PykoBoaurens 3¢ (HEeKTUBHOCTHIO
yaérom  HeobxomumocTu | B3aumojeicTsus (b). MPOEKTOB B  001acTH | KOMaHbI B
s dexTuBHON V-TIIK-1.17 yMETh | HH(POPMAIIMOHHBIX MPOEKTaX MaJIoTo U
KOMMYHUKAIUU 1 | 3¢ (HeKTHBHO TEXHOJIOTHiD» CPEIHEr0 YPOBHS
B3aUMOJICHCTBUS B paMKax | KOMMYHUIIUPOBAaTh c CJIO’)KHOCTH B
KOJUICKTUBHON IIPOEKTHOM | yYaCTHUKaMU IIPOCKTHOU obmactu UT
pabotsl B chepe U KOMaH/IbI IIpH | AHaJIU3 OMbITa KoMnereHTHOCTHO-
IJIAHUPOBAHUH, poJieBast MOJIEb
peanuzanMud MU aHAIKU3E NTMO

pe3yabTatoB padotsl (b).

OO6cyxenue u

B-TIK-1.17 BIIAJIETh COTJIaCOBaHUE
OCHOBHBIMHU MeToJaMu UTOTOB MIPOEKTA
KOH(JIMKTOJIOTUH, nepes 3aluToH,
MEXIMYHOCTHOMN u pacnpenenexnme
rpyNoBOi posel ipu
KOMMYHHUKAIUHU B JIETTOBOM MpPEe3eHTALUN
B3aumoeiicteuu (b). pe3yJIbTaTOB.
ITK-1.18 (SS-3) Crocoben | 3-ITK-1.18 3Hath | [IpodeccnonanbHbIi D/02.8.
OCYIIIECTBIISATh CBOIO | CYIIIHOCTHBIE YEepTHl | CTAaHIAPT «06.042. | ITpoBeneHue
TPYIOBYIO (YHKIHUIO C | QYHKIIHOHUPOBAHUS Cneunanuct MO | UCTIBITAHUHN U
y4eTOM HCKYCCTBEHHOTO OO0JIBIIUM JAaHHBIMY pa3paboTka
HEONpeneNeHHOCTH  Kak | uHTeswiekTa (b). PEKOMEHJALHI 1O
CYIIHOCTHOM yepthl | Y-IIK-1.18 YMETh BHEAPECHUIO U
(GYHKITMOHUPOBAHHUS y4uTHIBaTH B pabore UCIIOJIb30BAaHUIO
HCKYCCTBEHHOTO KOTHUTHUBHBIE HCKa)KEHUSA YCOBEPIIEHCTBOBAH
UHTEJJIEKTa YeJIOBeKa U BBISABIATH HBIX WA
npens3sitoctu cuctem MU pa3zpaboTaHHBIX
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(B).

B-TIK-1.18 BJIAJIETH
apryMeHTaluen pu
OLICHKE HAJIEKHOCTH

nanubIx ¥ Beiaun U (B).

HOBBIX METOJOB,
MoOJeJIeH,
AITOPUTMOB,
TEXHOJIOTHH U
UHCTPYMEHTAIBHBIX
CpEenCTB paboTHI C
OOJIBIINMU
JaHHBIMH

AmHanus omneita

KomnereHTHOCTHO-
poJieBasi MOJIeIIb
NUTMO Passurue
METaKOTHUTHBHBIX
HaBBIKOB JIJIA
pelIeHus 3a1a4
pa3BUTHUSI METO/IOB
WU, npeacraBnenus
0 KOPPEKTHBIX
CLIEHApUSIX
BHeApeHus NN,
OIIEHKA CTEIICHHU
TparchopMupyroIIe
ro pausans N
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Pasznen 5. OPTAHU3AIIMU-PABOTOJIATEJN/3AKA3YUKA OGPA3OBATEJIBHOM
IMPOI'PAMMBbI

5.1 Ilepeyens opranusanuii-padoroaareseii/3aKka3yuKoB 00pa3oBaTe/JbLHONH NPOrPaMMbl

— 00O "Bb Tex"

PykoBoaurens nporpamMmsl

JloneHT / Ktutpos C.B.

[IpencraBurtens opranu3anun-padoToaTens/3aka3unka 00pa3oBaTeIbHON MPOTPAMMBI:
00O "Bb Tex"
Crienanuct oTnena mno pabore ¢ / Koctuna E.M.
00pa3oBaTeIbHBIMU OpraHH3AHSIMH
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