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dopma o0ydeHHSA OoYHast
OO11ast Tpy10eMKOCTb 4 3ET
Yacon 1o y4eOHOMY IUIaHy 144 @DopMbI KOHTPOJISI B CEMECTpax:
B TOM YHCJIE: 9K3aMeH 1
ayJIUTOPHBIE 3aHATUS 34
caMoCTOsITeNbHAs paboTa 74
4acoB Ha KOHTPOJIb 36

Pacnpezle.ﬂeﬂne YacCoB JUCHUILVIMHBI 110 CEMeECTPpaM

Cemectp
(<Kypc>.<Cemectp Ha 1(1.1)

Kypce>) Hroro

Henens 18

Bun 3ansaruit vII PII v PIl

Jlexuuu 9 9 9 9
IIpaxkTuyeckue 25 25 25 25
Hroro ayn. 34 34 34 34
KonrakTHas paboTta 34 34 34 34
Cawm. pabora 74 74 74 74
Yackl Ha KOHTPOJIb 36 36 36 36
Uroro 144 144 144 144




1. HEJIX OCBOEHUA

1.1 | OcBouts 6a30BBIE TUCIUIUIMHBI MaTEMATHKH, HEOOXOIUMBIE [T paboThl B 00iactu Data Science.

2. MECTO B CTPYKTYPE OBPA3OBATEJILHOM ITPOT'PAMMBI

Brnox OIT: b1.B.JIB.01

2.1 TpeboBanus k npeuBalPuTenbﬂoﬁ NOAr0TOBKE 00y4ar01Ierocs:

2.2 JAucuunimnHbl (MOIy/IH) U PAKTHKHU, VI KOTOPBIX 0CBOEHHME JAHHON AUCUMIIJIMHBI (MOAY/I5) HE00X0AUMO KaK
npeaulecTByLIEe:

2.2.1 | Anropurmuszanus U IporpaMMHpPOBaHUE

2.2.2 | VmxeHepHs MaTMHHOTO 00y9IeHHS

2.2.3 | HcKycCTBeHHBIN MHTEIUICKT B 3a/1a4ax paclio3HaBaHUs 00pa3oB

2.2.4 | Merogonorus DevOps B MalimHHOM 00y4eHUUHN

2.2.5 |Hay4Ho-uccrenoBaTenbeKas MpakTHKA

2.2.6 |Ilemaroruveckas rmpakTuka

2.2.7 |IIpou3BoACTBEHHAs MPAKTHKA

2.2.8 HHTCJ’IJ’ICKTyaﬂBHHC MYJIbTUAar€¢HTHbIC CUCTCMBI

2.2.9 |HckyccTBeHHBIH HHTEIUIEKT B KOMIIBIOTEPHBIX UTPAax

2.2.10 |HckyccTBeHHBIN HHTEIUIEKT B MEAULIMHE

2.2.11 |HckyccTBeHHBIM HHTEIUIEKT B (PUHAHCOBBIX TEXHOJIOTHAX

2.2.12 |HayuHo-uccuenoBarensckas pabora

2.2.13 |IIpaBOBBbIE acIIE€KThI UCIIOIb30BAHUSA UCKYCCTBEHHOI'O MHTEIUIEKTA

2.2.14 |CoBpeMeHHbIE YCTPOIHCTBA IEHTPOB 00paOOTKH OOJIBIINX JaHHBIX M HEHPOCETEBBIX MTPOLIECCOPOB

2.2.15 | OxcuepTHBIE 1 peKOMEHIaTeIbHbIEe, HH(POPMAINOHHO-aHATUTHIECKHE CHCTEMbI

2.2.16 |MeToxsl HCKyCCTBEHHOTO HHTEIUIEKTA B POOOTOTEXHHYIECKHUX CHCTEMAx

2.2.17 |IloaroToBKa K IpOIeIype 3alUTHI M 3aIINTa BBITYCKHOW KBAM(QHUKAIIHOHHON pabOoTHI

2.2.18 |IlpenaumioMHas IpakTUKa

2.2.19 | Binok4elH-TeXHOIOTUI

2.2.20 | VckycCTBEHHBIN HHTEIUIEKT B 3aa4aX 00pabOTKH €CTECTBEHHOTO s3bIKa

2.2.21 | CoBpeMeHHbIE HHTEIIEKTyaJIbHbIE CETEBBIE CEPBUCHI

3. PE3YJIbTATBI OBYUYEHUSA IO JUCIUITIJIMHE, COOTHECEHHBIE C ®OPMUPYEMBIMHA
KOMIIETEHIIAMUA

IIK-1: IlpoBenenne padot no 00padoTKe U aHAJIHM3Y HAYYHO-TEXHHYECKOH HHQOPMALMU U Pe3yJIbTATOB HCCIeI0BAHUIL

3HaTh:

ITK-1-31 ocHOBBI TeOpHH MEPHI U HHTETPUPOBAHUS - TIOHATHS MEPbI, H3MEPHMOT'0 MHOXECTBA, OOPEIIEBCKOT0 MHOXKECTBA,
unTerpana Jlebera-CtunpTeeca, H3MepuMoH (GyHKIN;

OCHOBBI TEOPHHU BEPOSITHOCTEH! - MOHATHS ACHCTBUTEIBHON CITy9IaifHOM BETMUMHEL, (PYHKIUHU pacIpeeNeHUs JeHCTBUTENbHOI
CITy4aliHOM BEIMYUHBI, INIOTHOCTU paclpeeNleHus] JeHCTBUTENBHOMN CIy4aiiHON BEeTUYHMHBI, OCHOBHBIE TEOPEMBI TEOPHHU
BEpPOSATHOCTEH M MX JI0OKa3aTeIbCTBA, CTaHIapTHEIE pactpeneneHus (Ilyaccona, OMHOMHANEHOE, HOPMAIBHOR);

OCHOBBI JIMHEHHOH anreOpsl - MOHSATHS JTMHEHHOTO MPOCTPAaHCTBa, 0a3uca IMHEHHOTO MPOCTPAHCTBA, JHHEHHOTO ONlepaTopa,
MaTPUYHOTO MPeCTaBICHUS TMHEHHOT 0 OIepaTopa, BUA MpeoOpa3oBaHUs MaTPUYHOTO NPEACTaBICHH INHEHHOTO onepaTropa mpu
3ameHe 0a3uca, MOHSTHUS KBaJpaTUIHOH (OPMBI, CKAIIPHOTO IPOU3BEICHHS, KAHOHNUECKOE IIPE/ICTaBICHUE KBaIPaTUIHOH (hOPMBI,
MOHATHE ABOMCTBEHHOI'O IPOCTPAHCTBA.

OIIK-1: Cnioco6eH caMoCTOSITeJIbHO IPHOOpeTaTh, Pa3BUBATH H NPUMEHATh MAaTeMaTHYeCKHe, eCTeCTBeHHOHAYYHbIe,
COLHATBHO-)KOHOMHYecKHe H npodeccHOHATLHbIE 3SHAHMS /IS PellleHHs] HeCTAHJAAPTHBIX 32/1a4, B TOM YHCJIe B HOBOW WJIH
HEe3HAKOMOIi cpe/ie U B MEKIUCIHININHAPHOM KOHTEKCTe

3HaTh:

OIIK-1-31 ocHOBHI THHEITHOW anTeOphI - MOHATHS JIMHEHHOTO IPOCTPAHCTBA, Oa3nca IMHEHHOTO MPOCTPAHCTRA, INHEIHOTO
orepaTopa, MaTpUYHOTO MPeACTaBIeHNUs TMHEHHOT0 onepaTopa, BUJ peoOpa3oBaHUs MaTPUUHOTO MPEACTABICHHS JIMHEHHOTO
oriepaTopa IpH 3aMeHe 0a3nca, MOHATHS KBaAPaTHIHON (DOPMBI, CKAJSIPHOTO MIPOU3BEACHNS, KAHOHMYECKOE IPEICTABICHUE
KBaIPaTHIHOH (hOPMBIL, TIOHATHE TBOHCTBEHHOTO IIPOCTPAHCTBA.

OIIK-4: Cnioco0eH NpUMEHATh HA NPAKTUKE HOBbIE HAYYHbIe IPUHIUIILI M METOABI HCCIIe0BAHUI

3HaTh:

OIIK-4-31 0cHOBBI TEOPUU MEPBI U HHTETPUPOBAHUS - IOHATHS MEPhI, H3MEPUMOT0 MHOXKECTBA, OOPETEBCKOr0 MHOXKECTBA,
unrerpaina Jlebera-Ctunprbeca, n3MepuMoi GpyHKINY;
OCHOBBI TEOPHHU BEPOSITHOCTEH! - MOHATHS ICHCTBUTEIIFHON CITy9IaifHOM BETMIMHBL, QYHKINH pacIpeeNIeHuUs eHCTBUTEIBHOM




Clly4aliHO! BEJIMYHUHBI, IUNIOTHOCTU PACIpENeNIeHHs JEUCTBUTENBHON CIIy4ailHOI BEIMYMHBI, OCHOBHBIE TEOPEMBI TEOPUH
BEPOSATHOCTEH M UX JI0KA3aTeNbCTBA, CTaHAapTHbIE pactpeneneHus (Ilyaccona, OMHOMHaANbHOE, HOPMAIbHOE);

OCHOBBI JINHEIHOM anTeOphl - MOHATHS JTMHEHHOTO IPOCTPAHCTBA, Oa3nca IMHEHHOTO MPOCTPAHCTRA, INHEHHOTO oepaTopa,
MaTPUYHOTO MPECTaBICHUS THHEHHOTO OIepaTopa, BUA IMpeodpa30BaHuUs MATPUYHOTO MIPEACTABICHIS INHEHHOTO OmepaTopa mpu
3aMeHe 0a3uca, OHATHS KBaJApaTHIHOH (hOPMBI, CKaISIPHOTO MPOU3BEICHNUS, KAHOHUYIECKOE MPEACTaBIeHHE KBaPaTUIHON (OPMBHI,
MOHSTHE JBOMCTBEHHOTO MPOCTPAHCTBA.

OIIK-2: Crioco0eH MpoeKTHPOBATh U pa3padaThiBaTh OPUTHHAIBHBIE AJITOPUTMBI M IPOTPAMMHBIE CPEICTBA, B TOM YHCJIe
€ MCMOJIb30BAHHEM COBPEMEHHBIX HHTEJLUIEKTYaJbHbIX TEXHOJIOTHIA, IJIsl pelieHust mpodeccHoHalbHbBIX 327124 B YCJIOBHSX
HeOonpeIeJIeHHOCTH U AJIbTePHATUBHBIX PellleHHii B paMKaX MeXIUCHHILIUHAPHBIX ofjacTei

3HarTb:

OIIK-2-31 0CHOBBI TEOPHHU BEPOSITHOCTEH - MOHATHS ICHCTBUTEIIFHON CITyJaifHOM BETMYMHEL, QYHKINHN pacHpeesieHUs
JIECTBUTEIBHOM CIly4aliHOM BEIMYUHBI, INIOTHOCTU PACIPEAEIICHUS JEHCTBUTENBHON Cily4aliHO! BEJIMYMHBI, OCHOBHBIE TEOPEMBbI
TEOpUH BEPOATHOCTEH U UX J0Ka3aTeNbCTBa, cTaHapTHEIE pactpenenenus (Ilyaccona, GuHOMHANbEHOE, HOPMAIBHOE);

YK-1: Cnocoden OCYHIECTBJIATH Kpl/ITI/l'leCKl/lﬁ AHAJIU3 HOBBIX U CJI0KHBIX HHKEHEPHBIX 06']>BKTOB, MmpoueccoB U CUCTEM B
MEKIUCHUIIMHAPHOM KOHTEKCTE, HpOﬁJ]eMH]:IX chyaum“a HA OCHOBE€ CMCTEMHOI'0 IMoaxo/aa, BblﬁpaT]: U NPUMCHHUTH
HanOoJIee MOAXOAsIIIIHE U AKTYaJbHbIC METOAbI U3 CYHICCTBYIOIIUX AHATUTUYICCKUX, BBIYHCIUTEC/IbHBIX U
IKCIIEPUMEHTAJbHBIX METOA0B UJIH HOBBIX U MHHOBALITMOHHBLIX ME€TOA0B, BblpaﬁaTblBaT]) CTpaTeruro neiicTBuii

3HaTb:

VYK-1-31 OCHOBBI MaTEMAaTHYECKOTO aNliapara M aHATUTHISCKUX METOIOB, UCTIOIBb3YEMbIX IpH paboTe B obmactu Data Science

VK-2: Cioco0eH HHTerpupOBaTh 3HAHHUA U IPUHUMATD PELICHUS B CJI0KHBIX CUTyallusX, GOpPMYJIHPOBAThH CYXKICHUS HA
OCHOBe HeIOoJIHOIi WM orpaHNYeHHoii ”HOPMAIUH, YIPABJIATH IPOEKTOM Ha BCeX 3TANAX €ro KU3HEHHOI0 HUKJIAa

3HaTh:

YK-2-31 0CHOBBI TEOpHH BEPOSTHOCTEHN - IOHATHUS NCHCTBUTENBHON CITydafHON BeNWYNHEI, (DYHKIIUH PacIpeAeICHAs
JIEICTBUTEIBHOM CIIy4aiiHOM BEJIMYHHBI, IFIOTHOCTU PACIIPENIEICHUsS JEUCTBUTEIIBHOM ClTy4yaliHONW BEIIMYMHBI, OCHOBHBIE TEOPEMBI
TEOPHHU BEPOSTHOCTEH M MX JJ0Ka3aTeNbCTBa, CTanAapTHbIe pacnpeneneHus (Ilyaccona, GMHOMHANbEHOE, HOPMAIIBHOE)

IIK-1: [IpoBenenne padoT mo 06padoTKe U AHAIN3Y HAYIHO-TEXHHYECKOH MH(POPMAIHH U Pe3yJIbTaTOB HCCJIETOBAHUI

YMmerb:

[IK-1-Y1 ucronp30BaTh METOIBI TEOPUH MEPHI, TMHEHHOI anreOphl, TCOPUH BEPOSATHOCTEH M CTATHCTHKH IIPH aHATIH3E IPooiIeMm,
BO3HUKAOIIUX B PA3INYHBIX 00IACTIX HHKEHEPHOU M HayYHOH JeATeIbHOCTH MO BO3JEHCTBUEM CITyJaiHBIX (haKTOPOB;
OIUCHIBATh XapaKTEPUCTHKU BHIOOPOUHBIX PACNpeeleHHI U OLEHUBATh HX C TOMOLIBIO CYILECTBYIOIUX KPUTEPUEB;
aHAJIM3UPOBATH CBONCTBA JIMHEHHEBIX OIIEPaTOPOB, BEIYHUCIATH HX COOCTBEHHBIE BEKTOPA M COOCTBEHHBIE YMCIIA, TIPHBOIUTD
MAaTpHITBI K )KOPIAHOBOU (opme;

NPUBOJMTH KBaJpaTHYHbIe (POPMBI K KAHOHUUECKOMY BUJLY.

ITK-1-Y2 camocTosTeNBHOI pabOThI ¢ TUTEPATyPOH IS IIOMCKa HHPOPMAIIMU 00 OTISIBHBIX ONPEICICHHUSIX, HOHITUAX H
TEPMUHAX, OOBSICHEHHSI UX IPUMEHEHUS B IPAKTUICCKUX CUTYAIIHSX;

pelIeHNs] TEOPETHYECKHUX U MPAKTUUECKUX THITOBBIX M CHCTEMHBIX 33]1a4, CBSA3aHHBIX C IPOPECCHOHATLHON IS TETHHOCTHIO
JIOTMYECKOTr0 TBOPYECKOTO M CHCTEMHOT'O MBIILICHHS,

BJIaJICHHUS OCHOBAMH MAaTEMaTHYECKOTO allapaTa W aHATUTHISCKUX METOJIOB, HCIIONB3yeMBIX IIpH padoTe B obmactu Data Science

YK-2: Cioco6eH HHTerpupoOBaTh 3HAHUS U MPHHAMATH PelIeHHs] B CJI0KHBIX CHTYAIUSAX, GOPMYIHPOBATH CYKACHHS HA
OCHOBE HEMOJTHOH HJIM OrPAHMYeHHO HH(OPMAIINH, YIPABJSTH MPOEKTOM HA BCeX ITANAX €ro >KN3HEHHOT0 IHKJIA

YMmerb:

VYK-2-V1 onuceiBaTh XapaKTEPUCTUKH BEIOOPOYHBIX PACIPEACIICHHAIN U OIICHUBATh UX C TOMOIIBIO CYIIECTBYIOIINX KPUTEPUCB

OIIK-1: Cnioco0eH caMOCTOSITEILHO IPHOOPETATH, PA3BUBATH U MPUMEHATH MaTeMaTHYeCKHe, eCTECTBEHHOHAYYHbIE,
COLMAJIBHO-DKOHOMHUYECKHE " npoq)eccnorlam)nble SHAHUA 1JIA PeICHUA HECTAHAAPTHBIX 3a/1a4, B TOM YHUC/I¢ B HOBOM WJIN
HE3HAKOMOIi cpelie M B MeKAMCUUIJIMHAPHOM KOHTEKCTe

YMmerb:

OIIK-1-Y1 ncrons30BaTh METOABI TEOPHH MEPEI, IMHEHHON anreOphl, TEOPHN BEPOSITHOCTEH U CTATUCTUKY IIPH aHAIN3E MPOOIIeM,
BO3HUKAIOLIUX B PA3INYHBIX 00IACTIX HHKEHEPHO! U HayYHOH JesTeIbHOCTH MO BO3AEHCTBUEM CITyJaifHBIX (paKTOPOB

YK-1: Cnocoden OCYHIECTBJIATH Kpl/lTI/l‘leCKl/lﬁ AHAJIU3 HOBBIX U CJ0KHBIX HHKEHEPHBIX Oﬁ’beKTOB, MmpouLecCoB U CUCTEM B
MEKAUCHUIVIMHAPHOM KOHTEKCTE, HpO6J’leMHLIX chyaum‘i Ha OCHOBE€ CUCTEMHOI0 Imoaxozaa, BblﬁpaT]: H MIPUMEHUTD
Hauo0oJ1ee MOAXOAAIINE U AKTYAJbHBbIC METOAbI U3 CYHICCTBYIOIIUX AHATUTUYICCKUX, BBIYHCIUTEC/IbHBIX U
IKCNCPUMEHTAJbHBIX METOA0B UJIH HOBBIX U HHHOBAIITMOHHbLIX ME€TOA0B, BblpaﬁaTblBaTl) cTpaTeruro neiicTBui

Ymerb:

YK-1-V1 peuiaTh TCOPCTUICCKUC U MIPAKTHYCCKUEC TUIIOBLIC U CUCTECMHBIC 3a/la4, CBA3aHHBIX C HpO(I)eCCI/IOHaIlBHOI\/’I JACATCIIbHOCTBIO
JIOTUYECKOT'0 TBOPYECKOTO U CUCTEMHOI'O MBIIIIJICHUS, 4 TAKKE OCYHICCTBIIATH aHAJIN3 U CUHTE3 HOBBIX npo6neM

OIIK-1: CniocoGeH caMOCTOSITeJIbLHO IPHOOPETaTh, PAa3BUBATL H NPUMEHATh MATEMATHYECKHE, €CTECTBEHHOHAYYHbIE,
COLHATBHO-)KOHOMHYecKHe H NpodeccHOHAILHbIE 3HAHMS /I PellleHUs] HeCTAHAAPTHBIX 32/1a4, B TOM YHCJie B HOBOW WU
He3HAKOMOIi cpe/ie M B MEKINCIHININHAPHOM KOHTEKCTe

Baagern:




OIIK-1-B1 HaBBIKOM CaMOCTOSTENbHON pabOTHI ¢ INTEPATYpOH A HOMCKA HH(OPMAIK 00 OTACNBHBIX ONPEIeNeHUX, MOHATUIX
Y TEPMHUHAX, OOBSICHEHHS MX IIPUMEHEHHS B IPAKTHUECKUX CHTYalNsIX;

OITBITOM pENICHHs TEOPETUUESCKUX U MTPAKTHYECKUX THIIOBBIX M CHCTEMHBIX 33/1a4, CBI3aHHBIX C PO eCcCHOHATBHON
JIESITENBHOCTBIO

JIOTMYECKOT0 TBOPUYECKOTO M CHCTEMHOT'O MBIIITICHHS

OIIK-4: Cnnocoden MNPUMEHATDH HA NPAKTUKE HOBbIC HAYYHbLIC IPUHIUIIBI 1 METOAbI uccae0BaHUi

Baanernb:

OIIK-4-B1 HaBbIKaMH CaMOCTOSATENLHON paOOTHI C JIUTEPATY PO 1T IOUCcKa HH(GOpMAIIHU 00 OTACTBHBIX ONPEICICHHSX,
MOHATHSAX ¥ TEPMUHAX, OOBSCHEHNS UX IPUMEHEHHUS B IPAKTHIECKUX CUTYAITISIX;

OIBITOM PELICHHS TCOPETUUCCKUX U MPAKTHYCCKUX THIIOBBIX M CHCTEMHBIX 3a/1a4, CBSI3aHHBIX C MPO(GECCHOHATBHON
JIEATEITBHOCTBIO

JIOTHYECKOTO TBOPYECKOTO M CHCTEMHOTO MBITIIJICHHS

OCHOBaMHM MaTEeMaTHYECKOro almapaTa M aHATMTHYECKUX METOAOB, HCIONb3yeMBIX IpH paboTe B obmactu Data Science/

VYK-2: Cnioco0eH HHTerpMpOBaTh 3HAHHUA U IPUHUMATH PelICHUS B CJI0KHBIX CUTyalllsAX, GOpMYJIHPOBAThH CYKICHUS HA
OCHOBE HENOJIHOI MJIH OrPAHMYeHHOH HH(OPMALINH, YIPABJIATH IPOEKTOM HA BCeX ITANaX ero :KH3HEHHOIo UKJIA

Baanernb:

VK-2-B1 ocHOBaMH MaTeMaTU4YECKOI'0 alnapaTa U aHAIMTUYECKUX METOJO0B




