MHHUCTEPCTBO HAVKH U BBICIIET'O OBPA3BOBAHU S POCCUNMCKON ®EIEPAILINN
OEJNEPAJTIBHOE 'OCYIAPCTBEHHOE BIO/I’KETHOE OBPA30BATEJIBHOE

YYPEXJIEHUE BBICIIEI'O OBPA30OBAHMUA

"PA3AHCKUM T'OCYJAPCTBEHHBINA PAJJMOTEXHUYECKUW YHUBEPCUTET UMEHHU

B.®. YTKUHA"

COI''TACOBAHO YTBEPXIAIO

3aB. BeITycKaromiei kadenpoit

INPOU3BOJACTBEHHASA TIPAKTUKA

Hay4Ho-ucciaenoBartejbckasi padora
pabouas mporpaMmma

3akperuieHa 3a Kadeapoit DJIEKTPOHHBIX BHIYUCIUTENBHBIX MALIHH

YueOHbIi tu1aH

09.03.01 25 00 MM DBM.plx

09.03.01 NMudopmaTrka U BEIYUCTUTEIBHAS TEXHAKA

Kpanudukarus O0akaiaBp
®opma 00yueHHs o4Has
OO0w1as Tpy10eMKOCTh 73ET
PacnipenesieHne 4acoB TUCIMIIMHBI 110 CeMeCTPaM
Cemectp
(<Kypc>.<Cemectp Ha 5(3.1) 6 (3.2 7(4.1)
Kypce>) Hroro
Hepnenp 16 16 16
By 3austuit VIl PIT VI PIT VI PIT VI PIT

KonrakrHas
BHEAy/JUTOPHAS
pabora

61 61 30 30 61 61 152 152

WHast KOHTaKTHasI
pabora

0,25 025 [0,25 0,25 |[0,25 0,25 0,75 0,75

KoncynsTrpoBanue
nepes SK3aMeHOM U
MIPAKTUKON

B tom uucne B popme
MPaKT.MOAr OTOBKH

63 63 99 99 63 63 225 225

Uroro ayn.

2,25 (2,25 225 2,25 225 |2,25 |6,75 6,75

KonrakTtHas pabora

63,25 |63,25 32,25 |32,25 |63,25 |63,25 |[158,75 [158,75

Yackl Ha KOHTPOJIb

8,75 875 |8,75 875 |[8,75 8,75 [26,25 [26,25

Wubie dhopmbl paboThI

67 67 67 67

Hroro

72 72 108 108 72 72 252 252

r. Psa3ann



IIporpammy cocraBuin(u):

0.mexH.H., npog., Kocmpos bopuc Bacunvesuu;cm. npen., Tapacosa Barenmuna FOpvesna

Pabouas nporpamma

Hay‘lHO-HCCJ’leHOBaTeJ’leKaH pa60Ta

paspabotrana B coorBercTBun ¢ ®I'OC BO:

OI'OC BO - 6akanaBpuat 1o HanpasieHHo nmoaroroBku 09.03.01 MudbopMaTika 1 BEIUMCIUTENbHAS TEXHUKA (TIPHKa3
Muno6pnayku Poccun or 19.09.2017 r. Ne 929)

COCTaBJICHAa HA OCHOBAHHMH y4eOHOrO IUIaHa:
09.03.01 MudopmaTrKa ¥ BHIYUCIUTEIbHAS TEXHUKA

YTBEPKIECHHOIO y4EHBIM cOBETOM By3a oT 29.08.2025 mporokon Ne 1.

Pa6ouas nporpamma onoOpeHa Ha 3aceaHuu Kadeapsl

3ﬂeKTp0HHLlX BBIYMCJIUTECIAbHBIX MAITUH

IIporokom or  16.09.2025, Nel
Cpoxk nerictBust mporpammbl: 20252029 yu.r.




BuzupoBanue PII/] 1151 ucrioiHeHUS B 0YePeHOM Y4eGHOM roxy

Pabovast mporpaMma repecMoTpeHa, 00CyKaeHa | 0100peHa st
ucronaenns B 2026-2027 yaueOHOM roay Ha 3aceannu Kaheapol
DJIeKTPOHHBIX BHIMHCIUTEIbHBIX MAIINH

IIporokom ot 2026 . Ne

3aB. kadenpoit

BusupoBanue PII/] 1151 ucrioiHEeHUS B 04epeAHOM Y4eOHOM roay

Pabouas nporpamma nepecMoTpeHa, 00CyKIeHa 1 0100peHa s
ucnonHenus B 2027-2028 yueOHOM roy Ha 3acejaHuu Kadeapsl
DJIeKTPOHHBIX BHIYMCIUTEIbHBIX MAIINH

IIporokom ot 2027 1. Ne

3aB. kaeapoi

Buzuposanue PII/l 1,151 ucrioIHEHUS B 04epeAHOM Y4eOHOM roay
Pabouas nporpamma nepecMoTpeHa, 00CykIeHa U 0JJ00peHa 11
ucnonHenus B 2028-2029 yueObHOM rony Ha 3aceqanuu Kadeapbl

3ﬂeKTp0Hl—lle BBIYMCIUTECIAbHBIX MAIITUH

IIporokom ot 2028 . Ne

3aB. kadenpoii

BusupoBanmue PIIJ] nj1s1 ucniosiHeHus B 0UepeIHOM y4eOHOM roay

Pabouas nporpamma nepecMoTpeHa, 00CykIeHa ¥ 0100peHa st
ucronaenns B 2029-2030 yueOHOM roay Ha 3acenaHun Kaheaphl

aﬂeKTPOHHLIX BBIYMCJIUTECJIbHBIX MAIIUH

IIporokom ot 2029 1. Ne

3aB. kadeapoi




1. HEJIA HAYYHO-UCCJIEAOBATEJLCKOMW PABOTHI

1.1|ensaMu Hay4yHO-HCCIENOBATENBCKON paboThl OaKaiaBpuaTa SBJISIOTCS:

1.2|- n3y4yeHne MOHATHHHOTO anmapaTa UCIOIb3yeMOro B HayIHO-HCCIIEI0BATEIbCKON ESTENFHOCTH B 00JIaCTH
COOTBETCTBYIOLIEH HAIIPaBICHHOCTH 00pa30BaTENbHON IporpaMmsl «JIporpaMmMHoO-anmnapaTHoe obecrnedeHue
BBIYHCIUTECIBHBIX KOMIIJICKCOB U CUCTEM HCKYCCTBEHHOI'O UHTCIJICKTA»,

1.3]- ydactre 00y4aronuxcsi B Hay4YHO-HCCIICA0BATEIbCKON paboTe ¢ MCIOIb30BAHHEM MAaTePHATbHO-TEXHUUECKON 0a3bl
Kadeapsl «DIEKTPOHHBIC BHIYMCIUTEIBHBIC MAIIHHBD) C LEIbI0 IPHOOPETECHHUSI TEOPETUYCCKUX 3HAHUH, YMCHHUI 1
MPAKTHYECKUX HABBIKOB B 00JIaCTH MPOCKTUPOBAHHS BHIYUCIUTEIBHBIX CUCTEM;

1.4|- npuobpereHne 3HAHNI, YMEHHUI 1 HABBIKOB CAMOCTOSTEIFHOTO BEJCHUS TCOPETHIECKHUX M IKCIIEPUMEHTAIbHBIX HAYYHBIX
HCCIIeJOBaHuM, cOOpa MaTepraa IUisi HOArOTOBKH HAYYHBIX JOKIIAI0B HA HAYYHBIX M HAayIHO-IPAKTHICCKHIX
KOH(EpeHIUSIX.

1.5

1.6]|3agauamMu Hay4YHO-HUCCIIEI0BATENBCKON PabOThI SABIAIOTCA:

1.7|- yrybneHue TeopeTHYECKUX 3HAHKUMN, YMEHHI U IPAKTHYCCKUX HABBIKOB CTY/ICHTA IO JUCIUILIMHAM HAIPABICHHS
09.03.01 — «MudopmaTrKa U BBIYUCIUTEIbHAS TEXHUKA, HEOOXOIUMBIX ISl CAMOCTOSTEILHOIO BEICHHS TEOPETHUYCCKUX
1 9KCIICPUMEHTAIIBHBIX HAayYHBIX HCCIICIOBAHUIA;

1.8]- oBnanenue komnereHiusMu 1o HanpasieHuio 09.03.01 — «MadopMaTHKa U BEIYHCIUTENIbHAS TEXHUKA,
COOTBETCTBYIOLIMMH HaYJIHO-HCCIIEIOBATEIBCKON IEITELHOCTH B 00JaCTH MPOSKTHPOBAHMUS BEIYUCIUTEIBHBIX CHCTEM.

1.9- HU3Y4YCHUEC MOCTETHUMN Z[OCTI/I)I(CHI/Iﬁ HayYKU U TCXHUKHU B C(bepe HNCKYCCTBEHHOI'O MHTCJUICKTA U I/IHq)O‘pMaHI/IOHHI)IX
TeXHOﬂOFHﬁ, BKJIIOYAas U3YUYCHHUC aKTYaJIbHBIX crareit u3 HayYYHBIX KYPHaJIOB U BBICOKOYPOBHEBBIX KOH(l)epeHHHfI.

2. MECTO HUP B CTPYKTYPE OBPA3OBATEJbHOM ITPOI'PAMMBI

Huxn (paznen) OIT: B2.B.01

2.1|TpeGoBanus K NpeIBapUTeILHOI MOATOTOBKE 00y4Yal0Ierocs:

2.1.1| Ananu3 qaHHBIX

2.1.2 HpI/IKJ'IaZ[HLIe MCTOABI MaTEeMaTU4YEeCKON CTaTUCTUKU

2.1.3|HOCTpaHHbIH S3bIK

2.1.4]O0BbeKTHOE MOZICITUPOBAHIE HH(OPMAIIMOHHBIX CHCTEM

2.1.5|PpiHKy HH(OPMAIMOHHO-KOMMYHHUKAIIMOHHBIX TEXHOIOTHH ¥ IPOTPAMMHOI0 00€CIIeUeHUS

2.1.6|OcHOBBI aNrOpUTMHU3AIMH U 00 BEKTHO-OPUEHTUPOBAHHOE MPOrPaMMUPOBAHHE

2.1.7|Ucropus (uctopus Poccuy, BceoOIas HCTOPHS)

2.1.8|Brenenue B mpoh)eCCHOHATBHYIO IESTEIBHOCTh

2.1.9|Punocodus

2.2|Iucuuniaunsl (MO1YJIM) U PAKTHKH, /151 KOTOPBIX OCBOEHHE JaAHHOW AMCIUTIIMHBI (MOAYJIs1) HEOOXOTUMO KAK
npeamecTBylonee:

2.2.1|TToaroToBKa K NpOLEAYpE 3alIUThI U 3aIUTa BHITYCKHON KBATU(PUKAIIMOHHOW PabOoThI

2.2.2|TIpenauIuioMHas paKkTHKA

2.2.3|IIpousBoacTBeHHAs IPaKTHUKa

2.2.4|CucreMHBIi aHAIN3

3. KOMIIETEHIINU OBYYAIOIIEI'OCsl, @OPMHUPYEMBIE B PE3YJIbTATE OCBOEHUS HUP

YK-5: CniocoGeH BOCHPUHMMATH MEKKYJIbTYPHOE pa3HooOpa3ue 0011ecTBa B COMAJbHO-HCTOPHYECKOM, 3THYECKOM U
¢usocopckom KoHTEKCTAX

YK-5.1. AHAIM3HPYeT 3aKOHOMEPHOCTH H 0COOEHHOCTH COIHAIBLHO-HCTOPHYECKOr0 Pa3BUTHS Pa3IMYHbIX KYJbTYP B
THYECKOM U PUI0co0PCKOM KOHTEKCTAX

3HaTh

3aKOHOMEPHOCTH M 0COOCHHOCTH COIUATBHO-UCTOPHIECKOTO Pa3BUTHS PA3THUYHBIX KYJIBTYP B 3THUECKOM U (ritocodckom
KOHTEKCTax

Ymers

aHaIN3UPOBATH 3aKOHOMEPHOCTH H 0COOEHHOCTH CONMAbHO-UCTOPHUYECKOT0 Pa3BUTHS Pa3IMUHBIX KYJIBTYP B 3THYECKOM U
(hunocockoM KOHTEKCTaX

Baaners

HaBBIKAMH aHaIKM3a 3aKOHOMEPHOCTEH U 0COOCHHOCTE! CONUATBHO-UCTOPHYESCKOr0 PA3BUTHS PA3IHUHbBIX KYIbTYP B ITHUYSCKOM U
¢unocodpckoM KOHTEKCTax

|YK-5.2. IMonnmaet pazHoodpa3ue 001IeCTBA B COMAIBLHO-UCTOPUYECKOM, ITHYECKOM U (PII10c0PCKOM KOHTEKCTAX




3HaThb

MPUYHHBI 1 0COOCHHOCTH pa3Hoo0pa3us o0IIeCTBa B CONMAIbHO-MCTOPHUUECKOM, 3THUECCKOM U PHI0CO)CKOM KOHTEKCTax
YMmerh

MOHUMATh Pa3HOO0pa3ue 00IIeCTBa B COLMAIBHO-UCTOPUIECKOM, STHYECKOM H (PUIOCOPCKOM KOHTEKCTax

Baanern

HaBBIKAMH JIEMOHCTPAIMY MOHUMAaHUS Pa3HOo00pasus 00IIECTBa B COIUAITBHO-HCTOPUICCKOM, ITHUECKOM U (PHITOCO( CKOM
KOHTEKCTaX

YK-5.3. ®opmyaupyeT MeTOAbI aIeKBATHOIO BOCTIPUSTUS MEKKYJIbTYPHOr0 pa3Hoodpa3usi 00111ecTBa B COLMATBLHO-
HCTOPUYECKOM, 3THYECKOM H puaocodckoM KoHTekcTaX. O0/1a1aeT HABBIKAMHU 00LLEHUsI B MUpPe KYJILTYPHOI 0
MHOTr000pa3us ¢ UCIO/JIb30BAHMEM ITHYECKUX HOPM MOBEIEHH

3Harthb

METO/IbI 3JIEKBATHOTO BOCTIPHSATHSI MEKKYIBTYPHOT'O pa3HO00pa3ust 00IIECTBA B COI[HANEHO-HCTOPHUSCKOM, ITHUSCKOM U
(unocohckoM KOHTEKCTaX; ITUUECKUE HOPMBI MTOBEICHHUS JJIsS OOILEHUS B MEPE KYJIbTYPHOTO MHOT000pa3ust

Ymersb

(hopMyIHPOBATH METOABI aAEKBATHOTI'O BOCTIPUSTHS MEKKYJIBTYPHOTI'O pa3HOOOpa3us 0OIIECTBa B COLMAIBHO-UCTOPHIECKOM,
3THYECKOM M (PprnocohckoM KOHTEKCTax

Baagers

HaBbIKaMH O6LILCHI/15[ B MUPE KYJIBTYPHOI'O MHOFOO6p3.3]/I$I C UCIIOJIb30BAHUEM 3TUYCCKUX HOPM ITOBCACHUS

YK-5.4. TojlepaHTHO U YBAKUTEJIbHO OTHOCHTCS K O3ULMH NPeJCTABUTE/ICHl APYTUX KYyJbTYPHBIX TPAIULUH

3HaTh

MOHATHE TOJIEPAHTHOCTH, TPAIUIIMOHHBIE TTO3UIIUY MPEJICTAaBUTENICH APYTUX KYIbTYP

Ymernb

TOJICPAHTHO U YBaXHUTEJILHO OTHOCHUTHCS K MO3HUIINHU TIPEICTABUTENCH APYTUX KYJIBTYPHBIX TPAIHUIUi

Baapernb

HaBBIKAMH TOJICPAHTHOT'O U YBaXKUTEJIILHOT'O OTHOLICHHUS K TO3UIUH MIPEJCTABUTEINEH IPYTrUX KYJIbTYPHBIX TPaJAUIHMA

YK-5.5. IlonuMaeT HeBepOaIbHYI0 KOMMYHHKAIUIO NIPeJCTaBUTe /el PocCHiicKoil 1 3apy0e:KHBIX JeJI0BBIX KYJIbTYP

3HaThL

OTJIMYHMS U OCOOCHHOCTH HEBEpOATHHOW KOMMYHHKAIIMU MPEICTABUTENICH POCCHICKON U 3apyOC KHBIX JICIOBBIX KYJIBTYP
Ymern

MOHUMATh HeBEPOAIbHYIO KOMMYHHKAIIUIO MPECTABUTENCH POCCUICKON U 3apyOeIKHBIX JICIIOBBIX KYIBTYp

Baagern

HaBBIKAMH ITOHUMAaHHs HEBEPOAIbHON KOMMYHHUKAIIMHU TPEACTABUTEIICH POCCUICKON M 3apyOCIKHBIX JIEIOBBIX KYJIbTYD

YK-5.6. YunTbIBaeT nNpu cOUUATHHOM U NPodecCHOHAIBLHOM 00LIEHHH HCTOPHYECKOe HAC/IeIHe U COMOKYJILTYPHbIE
TPAAMIUH PA3JIUYHBIX CONHAIBHBIX I'PYII, 3THOCOB U KoHeccHii, BKIOYass MUPOBBIe peJiuruu, pusocodckue u 3TnyecKkue
Y4eHus

3HaTh

HCTOPUYECKOE HACJICIUE M COLUOKYIIBTYPHbBIC TPAIUIIMU PA3THUHBIX COLUATBHBIX TPYII, STHOCOB U KOH(ECCHUH, BKIIIOYAst MUPOBBIC
penuruu, GuocodcKue U ITHIECKUE YICHUS

YMmeTh

YUYHUTBIBATh P COLMATBHOM U MPO(eCcCHOoHaTIbHOM OOIEHNH HCTOPUYECKOE HACIEANe U COLMOKYIBTYPHbIE TPAAUIIMU Pa3INUHbIX
COLIMAJIBHBIX TPYIII, 3THOCOB U KOH(ECCHA, BKITIOUAsT MUPOBBIC PEJIUTHH, GHIOCOPCKUE M ITUICCKHE YICHHUS

Baanern

HABBIKAMH COIMAILHOT'O U TPO(ECCHOHATBLHOTO OOICHHS C YIeTOM UCTOPHUECKOT0 HACEIUS H COLMOKYIIBTYPHBIX TPAIHUIINi
Pa3InYHBIX COIMATBHBIX TPYII, STHOCOB M KOH(ECCHIt, BKIIIOYas MUPOBBIC pENTUTUH, (PUI0COPCKUE 1 STHYSCKUE YUCHHUS

YK-6: Cniocoden YIpaBJsATb CBOUM BPEMEHEM, BLICTPAMBATDh U PE€AJIN30BbIBATH TPACKTOPUIO CAMOPA3BUTHUA HA OCHOBE
NPUHIHUIIOB oﬁpa:;onal—m;l B Te4yeHHue Bceil JKU3HU

YK-6.1. Ynpap.sieT CBOUM BpeMeHeM, INIAHHPYeT CBOI0 3arPYy:KeHHOCTh

3HaThL

MIPHUHITUIIBI YIPABJICHHUS CBOUM BPEMECHEM, TUTAHUPOBAHUS CBOCH 3arpyKEHHOCTH
Ymern

YIPaBJISATH CBOMM BPEMEHH, IDIAHUPOBATH CBOIO 3arPYKEHHOCTh

Baanern

HaBBIKAMH YIIPABIICHUS] CBOMM BpEMEHEM, IIAHUPOBAHUS CBOEH 3arpyKEHHOCTH

YK-6.2. OnpenesisieT TpaeKTOPHIO COGCTBEHHOT0 PA3BUTHS HA OCHOBEe MPHHIUIIOB CAMOOOPa30BaHNS

3HaThb

MPUHIIMITBI CaM0O00pa30BaHusl, HEOOXOAUMBIC JJISl ONPEACIICHUS TPAEKTOPUH COOCTBEHHOTO Pa3BUTHS
Ymern

OTIPECISATH TPACKTOPUIO COOCTBEHHOTO PAa3BUTHS HA OCHOBE MPUHIIUIIOB CAMOOOPa30BaHUS

Baanern

HaBBIKAMH OIPEJICIICHUS TPACKTOPHH COOCTBEHHOI'O Pa3BUTHS HA OCHOBE MPUHIMIIOB CaM000pa30BaHUsI




YK-12: CnocoGeH ocyliecTBIATH CBOI0 TPY/AOBYIO 1eATEJbHOCTD € Y46TOM He00XoauMOocTH 3(pheKTUBHONH KOMMYHUKALMH U
B3aHMO/IeliCTBUS B pAMKAX KOJJIEKTUBHON NMPOeKTHOI padoThl B chepe UN

YK-12.1. 3¢ pexTHBHO KOMMYHHIUPYET C Y4ACTHUKAMH NPOEKTHOI KOMaH/ABI IPH INIAHUPOBAHUH, Pea/IM3allii M aHAJIN3e
Pe3yabTaToB padoThl

3HaTh

TIpUHIMITEI ¥ METOMBI POSKTHOrO MEHEDKMEHTA MPUMEHUTEIBHO K KoMaHaaM B cepe M.

Oco0eHHOCTH KOMaHTHOUM TMHAMHUKHU U POJIEBOTO PaCHpPE/ICIICHUs B MPOEKTax 1o paspadorke MU.

TIpoTokomne! 1 TydIve IPaKTHKN BeICHUS TPOSKTHOW TOKYMEHTAIIMH H COBMECTHON paOoTHI (BeeHUe 3a1a4, KOI-PEBbIO,
PETPOCTICKTUBBI).

YMmerh

Yetko (hopMyIUpPOBATh U CTABUTH 3a/1a4d B paMKax npoekTa mo VW, moHATHBIE IS BCEX YWICHOB KOMaH/bI (TEXHHUECKUX M
HETEXHUYECKHUX CICIIHAIUCTOB).

AprymMeHTHpPOBAaHO MPEJICTABIIATh U OTCTAUBATh CBOIO TOUKY 3pEHUS, a TAK)KE KOHCTPYKTHBHO MIPHUHUMAThH KPUTHKY U OOpPaTHYIO
CBSI3b.

AKTHBHO y4acTBOBATh B KOJUICKTHBHOM OOCYKJICHWH, BBISBIIATh M pa3peiiath KOHPJINKTHI HHTEPECOB U MHCHUH B KOMaHJIE.

Baaners
Hageikamu 3¢ pexTuBHON YCTHOI U MUCBMEHHONH KOMMYHHKAIIMK Ha MPOECCHOHAIIBHOM YPOBHE B paMKaX NPOCKTHOH KOMaH/IbI.
CoBpEeMEHHBIMU NHCTPYMEHTAMU JJI51 KOJUIEKTUBHOM paboThI

YK-12.2. YuntsiBaer npodeccuoHaIbHbIE H POJeBble 0CO0EHHOCTH KOJIJIET MPU COBMECTHOMH pa3padoTkKe TeXHHYECKHX
pelIeHuii ¥ npeacTaBJeHHH pPe3yJbTaToB

3HaTh

TumoBBIE POJIK ¥ 30HBI OTBETCTBEHHOCTH B KOMaH ie poekTa B chepe MU (data scientist, ML-umxkenep, data engineer, aHanuTHk,
MPOIYKT-MEHEDKED).

Crnenuduky mpodeccnoHamTbHON TePMUHONOTHH, HHTEPECOB U KPUTEPUEB ycIeXa JJIsl KaX 0 POJIH B MPOCKTE.

Ymers

T'OTOBUTH U TIPECTABIIATH PE3yabTAThI pabOTHI (KO, MOJIEIb, aHaIKu3) B (hopMaTe, MOHATHOM H ITOJIC3HOM JUTSI KOJIJIET C pa3HbIMHU
pONEeBBIMH () YHKIIASMH.

Baapern

Hagbikom "nepeBoaa” ¢ mpodheCCHOHATBHOrO A3bIKa OTHOM CIICI[HAIN3AIMN Ha IPYT'yI0 BHYTPH KOMaH/IbI.

MeToaaMu BU3yaln3alliy U MPE3SHTAIMK JaHHbBIX JUTS Pa3HbIX ayJUTOpuUil (TeXHUUecKue rpad Ky, OH3Hec-qambop/bl, KpaTKue
BBIBOJIBI)

YK-13: Cnoco0eH ocymecTBIATH CBOIO TPY/A0BYI0 (DYHKIMIO C Y4eTOM HeonpeaeJeHHOCTH KaK CYIIIHOCTHOI 4epThI
(GYHKIMOHUPOBAHHS HCKYCCTBEHHOr 0 HHTEJJIEKTA

YK-13.1. YunTsiBaeT B padoTe KOTHUTHBHBIE HCKAYKEeHHS YeI0BeKa M BhIsSIBJIsieT npeaB3sitocTu cuctem UU,
apryMeHTHPOBAHHO OLIEHHBAET HATEKHOCTh JaHHBIX M Bblgauun UU

3HaTh

TTonstus "cmennenune" (bias) u "mucrepcus” (variance) B KOHTEKCTe MOJIEJICH MAIIMHHOTO O0YYEHHSI, a TaK:Ke 0A30BBIC THITHI
HPeJIB3ITOCTH JaHHBIX U anropuTMoB (Selection bias, algorithmic bias).

KiroueBble METPHKH TS TIEPBOHAYAIBHOM OIIEHKH HAJEKHOCTH MOJETH U TIPUHIIMITE TIPOBEPKH KaYeCTBa JaHHbBIX (aHAJIH3
MPOITYCKOB, BBIOPOCOB, paclpeIe/iCHHH ).

YMmeTh
BblﬂBJ’[S{Tb IIOTCHIMAJIBHBIC UCTOYHUKHA I'Ipe)IBBﬂTOCTI/l Ha >Tamnax c6opa U IIOATIOTOBKH JAHHBIX JIA HpOCKTa.
TIpoBoauTh 6a30BbIi aHaau3 AaHHBIX (EDA) 11s OleHKH HX peNpe3eHTaTHBHOCTH M KaYeCTBa.

Baanern

HaBbIKOM KPUTHYECKOTO BOCIPHUSATHS HCXOJHBIX TAHHBIX U PE3YNIbTaToOB paboThl Moxeneit V.
BazoBoii TepMUHOIOrHEH B 00JIACTH OLICHKH KAa4eCTBa JAHHBIX M MOJIEJICH MAIIMHHOTO O0Y4CHHUSL.
MeTonamu IepBUYHOIO BBISBJICHUS] aHOMAJIMI B IAHHBIX U PE3YIbTaTaX MOJICIMPOBAHUS.

YK-13.2. Onpenensier pejieBaHTHOCTH puMeHeHust MU 1u1s1 penieHnsi KOHKPETHBIX 3a1a4, aHaau3upyert nopegenue MU B
TeXHHYEeCKOM, COI[MATbHOM M MPABOBOM KOHTEKCTAX, EPEHOCHT HAeH U METO/bI 32 Mpe/ieIbl HCXOAHOI MpeIMeTHOI 001acTH




3HaTh

KnroueBbie npennoceutky uist npumerenns MU (Gonpiime nanHble, IIaGIOHHOCT 3a1a4H, HAIMYUE HEONPEIeICHHOCTH) U
orpaandenust meromoB UN.

Bbasosrie TMPUHLUIIBI OTBETCTBEHHOCTH B 06J'IaCTI/I NN noustus CIIPaBCJIMBOCTH, IPO3PAYHOCTH, IMTOJOTUYCTHOCTH.

OCHOBHBIE KJIACCHI 3a/1a4, penraeMbix Merogamu MU (knaccudukanus, perpeccusi, Kjaacrepusaiys, reHepanus), 1 UX aHaJIoru B
CMEXHBIX PEAMETHBIX 00IacTsIX.

YMmernb

TIpoBOIUTE TIEPBUYHBIN aHATM3 3a/Ia4M HA MPEIMET 1eJIeCO00Pa3HOCTH HCIOIb30Banus I B cpaBHEHHHU C TPaIUIIMOHHBIMU
METOIAMH.

BrISBIATH OYEBUIHBIE TEXHUUYECKHE OTPAHHUYCHHS, COI[HANIbHBIC PUCKU (IMCKPUMHUHALIMS, BIUSHUE HA 3aHATOCTh) U ITPABOBbIC
aCreKThl (3aluTa qaHHbIX) Tpu BHeApeHun U -perienus.

Baapern
HaBpikoM cTpyKTYpHpOBaHHOTO ONMHMCAHUS 337]a91 U €€ KOHTEKCTa JUIS OIIeHKH npuMeHnMocT M.
Kputndeckum MbImieHreM JUTst OLEHKH MOTEHITHATBHBIX MToceAcTBri BHeApenus N -cucrem.

IIK-4: Cnioco0eH NpoBOAUTH HAYYHO-HCCJIEN0BATEILCKUE PA0OTHI M IKCIIEPUMEHTAJIbHbIE UCCIeI0BAHMS 110 OTAeAbHBIM
pa3zejiaM TeMbl B 00J1aCTH HHGOPMATHKHU U BHIYHCIUTEIbHON TEXHUKH

ITK-4.1. OcymecTBasieT BHINMOJHEHHE IKCIIEPUMEHTOB, 0)OpMJIEHHE Pe3YJILTATOB HCCJIEeI0BAHUIT U pa3padoTok

3Hath

COBPEMEHHBIC HHCTPYMEHTHI JJIsI BBITIOJHEHHUS dKCIIEPUMEHTOB, O(OPMIICHHUS Pe3yNIbTaTOB HAYYHBIX HCCIICTOBAaHUN U Pa3paboOToK, B
TOM 4ucIe Ha 6a3e si3pika nmporpammupoBanns MATLAB

Ymernb

OCYIIECTBIISITh BBIIOMHEHHE YKCIIEPIMEHTOB, OQOPMIIATE Pe3yNbTaThl HCCIENOBAaHUN M Pa3padOTOK, B TOM YHCIIE C UCIIOIb30BaHHEM
s3bIka nporpammupoBanus MATLAB

Baanern

HaBBIKAMU BBITTOJHEHHS SKCIIEPUMEHTOB, 0(OPMIICHHS Pe3yIbTaTOB HAYYHBIX HCCICIOBAHUI U pa3paboToK, B TOM YHCIE C
MPUMEHEHHEM si3bIKa nporpammupoBanus MATLAB

I[IK-4.2. BoinoaHsieT 3JieMeHThI IOKYyMEeHTALMHU, IUVIAHOB U MPOrpaMM NpoBedeHHs OTAeIbHbIX 3TAN0OB padoT

3HaThb

3JIEMEHTHI IOKYMEHTAI[MH, TJIAHOB M MPOrpaMM MPOBEICHHS OTACIBHBIX ATAIIOB HAYYHO-HCCIIEI0BATEILCKUX paboT B 001acTH
UH()OPMATHKH U BBIYMCIUTEIEHOW TEXHUKH

Ymern

BBITIONHATH 3JIEMEHTHI JIOKYMEHTAIUH, IJIAHOB M IMTPOrpaMM MPOBEICHUSI OTACIBHBIX 3TAIOB HAYYHO-UCCIIEA0BATEIbCKIX PaboT B
obsacTi MHPOPMATHKHU M BHIYUCITUTEIBHON TEXHUKH

Baagern

HABBIKAMH BBITIOJIHCHHS SJIEMEHTOB JIOKYMEHTAIIWH, TUIAHOB M IMIPOTPaMM MPOBEIICHHS OTJCIbHBIX ITAIOB
HAy4YHO-UCCIICIOBATEIBCKUX PaboT B 00J1aCTH HHPOPMATHUKH M BHIYUCITUTEIBHON TEXHHUKH

MK-15: Crioco6eH MpoBOAUTH IKCHEPHMEHTHI HA IaHHBIX, (OPMYINPOBATH FHIOTE3BI HCCIIE0BAHNUSA, CTPOUTD (00y4YaTh,
1000y4aTh) MO/ MALIMHHOTO 00y4YeHHUsI € OLEHKOI MX Ka4ecTBa H AHAJIN30M OLIN 00K, 00ecreYuBaTh BOCIIPOM3BOIUMOCTh
M MacIITA0MPyeMOCTh MCCJIEeI0BAHUI HA TaHHBIX

ITK-15.1. IIpoBoaut 3xcnepuMeHTHI ¢ Moaeassmu MU, ouneHnBaeT uxX KauyecTBo (TOUHOCTH, MPOU3BOAUTEIHLHOCTD)

3uaTh

TIpOTOKOIBI M METOMONIOTHH TIPOBEIEHHS MAIIMHHBIX 3KciepuMenToB (A/B-tectupoBanme, kpocc-Bamuaanusi, train/val/test split).
CucreMy METPHK TSl BCECTOPOHHEH OIEHKH MOJIENei B 3aBHCHMOCTH OT Tuma 3axaun (F1-score, AUC-ROC, MSE, BLEU,
nepuentwiu latency).

TIpuniuner ananu3sa learning curves, MaTpuiibl OKHOOK TS JMarHOCTHKH pobiieM Mozeiu (repeobydenue, Hepobop).

Ymers

WHTeprnpeTupoBaTh pe3y/IbTaThl OIICHKA KaYeCTBA, BBIBILSITH CHIBHBIC U ClIa0bIe CTOPOHBI MOJICIH HA OCHOBE KOMILIEKCHOTO
aHAITI3a METPHK

Baaners

WHCTpyMEHTaMH TS BBIYHCICHUSI METPUK KQUeCTBA M P OM3BOIUTEIIBHOCTH

TIK-15.2. IIpoBoauT 3KCePAMEHTHI HA JAHHBIX M BU3YAJH3HPYET Pe3yJbTaThl ¢ IPHMEHEHNEeM TeXHOJIOTHil aHAIN3a JTaHHBIX
(CTaTHCTHYECKOr0 AaHAJN3a), METOI0B M AJTOPUTMOB MAIIMHHOI0 00y4YeHH s




3HaTh

Merozsl WwiaHupoBaHust dKcriepuMeHToB (A/B-TecTupoBanie, MHOrOBapHaHTHOE TECTUPOBAHKE) U IIPOBEPKH CTATHCTHYECKUX
rumote3 (p-value, t-recr).

TIpUHIKIBL ¥ METOIBI PA3BEIOYHOrO aHAIM3A JAHHBIX JJIS BBIBICHHS 3aKOHOMEPHOCTEH, aHOMAJIUI 1 B3aMMOCBSI3EiA.
KitoueBble allrOpuT™MBbl MAIIMHHOTO O0YYECHUSI

Ymersn

DOpMYITUPOBATH U TPOBEPSATH CTATUCTHIECKHE THITOTE3bI O TAHHBIX M KAYECTBE MOJICIICH.

IIpoBOAMTH TOHBIN LKMKJI aHAIK3a: OT npenodpaborku naHHBIX U feature engineering mo oOydyeHus MOIEIH 1 HHTEPIIPETALIUH €€
BBIBOJIOB.

Baapers

Hasbikamu paboTsl ¢ bubmroTekamu ist aHanu3a u Busyanusanuu (Pandas, NumPy, Matplotlib, Seaborn, Plotly).
TeXHOIOrusIMU MalIMHHOTrO O0YYCHUsI Ha MIPAKTHKE C MCIOJIb30BAHMEM COBpeMeHHbBIX (perimBopkoB (Scikit-learn, XGBoost,
TensorFlow/PyTorch).

B pe3yabtate HUP oGyuaromuiicst 1omxeH
3.1|3uaTn:
3.1.1|coBpeMeHHbIE TEOPETUUECKUE U IKCIIEPHUMEHTAILHBIE METObI HAyYHBIX UCCIICIOBAaHUH
3.2|YmeTn:

3.2.1|npoBOIUTH HAYYHO-HCCIIEIOBATENBCKYIO PAOOTy B 001aCTH HH)OPMATHKU M BBIYUCIUTENBHON TEXHUKH, B TOM YUCIIE C
MIPUMEHEHUEM SA3bIKOB IPOrPaMMHUPOBAHUS U AKETOB MPHUKJIAJHBIX IIPOrpaMM ISl pEIICHHs] HAy4YHO-HCCIIE0BATEIbCKUX
3a1a4

3.3|Baaners:

3.3.1|HaBBIKAMH MEKXKYJIBTYPHOIO B3aUMO/ICHCTBHSI IPH APTHEPCTBE B 00JIACTH HAyYHBIX UCCIIEOBAHHUN C MPEICTABUTEIIIMH
JOPYrUX KYJIbTYPHBIX TPaIULUN

4. CTPYKTYPA U COAEP)KAHUE HUP

Kon HanmenoBanue pasnenoB u TeM /Buj 3anaTus/ | Cemectp / | Uaco | Komneren- | Jluteparypa ®opma
|_3AHATHH Kvpc 107051 KOHTDOJA |
Paznen 1. IlepBsiii cemectp HUP -
MoaroroBuTenbHblii 3Tan (Ilouck u
omnpeeaeHne TeMbl)

11 [ToAroTOBUTENBHBIN 3TAI - IEPBBIA CEMECTP 5 0
HUP /Tema/

1.2 enb: ChopmynupoBaTh HAyYHYIO POOIEMY, 5 15 VYK-5.1-3 JI1.1J12.1 Becena mo
000CHOBATh €€ aKTyalIbHOCTh U pa3paboTaTh YK-5.1-¥ MaTepuany
JIeTaIbHbIA TUTaH UCCIeI0BAaHNH. VK-5.1-B
KiroueBsle 3amaun: YK-5.2-3
1. Beibop u yreepxnenue Tembl HUP: Ananus YK-5.2-Y
COBpPEMEHHBIX TEHJCHUUI 1 pobiieM B o0nacTu VK-5.2-B
WU, obcyxaeHne ¢ HAydHBIM PYKOBOTUTEIICM; VYK-5.3-3
(hopMyJIMpOBKa MPEIBAPUTEILHOTO Ha3BaHUS. YK-5.3-¥
2. Iouck, aHaJIN3 U CUHTE3 HAYYHOM YK-5.3-B
nutepatypsl: [IpoBeaeHre cucTeMHOro o03opa YK-5.4-3
POCCHICKUX U 3apyOEKHBIX UCTOYHUKOB YK-5.4-y
(HayJHBIE CTaThH, MOHOTPaQHH, MaTEPUAIIBI YK-5.4-B
KOH(epeHINi) 1o BEIOPaHHOH TeMe, BKITFoYast YK-5.5-3
yOJIMKAIK U3 OEJIOro CIHCKa U TPYIbI YK-5.5-¥
KoH(pepeHLuit ypoBHSA A u A*. YK-5.5-B
3. ®opmynupoBKa NpoOIIeMBl, 1ETH U 33124 YK-5.6-3
HCCIIEIOBAHUSA: YETKOE ONpPEAEIEHHE TOT0, YTO VK-5.6-Y
OyzeT uccnenoBaTbes, U 4Yero 1 KaKuMu VK-5.6-B
KOHKPETHBIMH IIaraMH. VK-6.1-3
/KBP/ VK-6.1-Y

VK-6.1-B
YK-6.2-3
VK-6.2-Y
VK-6.2-B
[K-4.2-3
[K-4.2-y
[1K-4.2-B

Pa3nen 2. OcHOBHOI1 ITaN - MEPBBIii ceMecTp
HUP

21 OcHOBHO# 9Tar - nepskiii cemectp HUP /Tema/ 5 0




2.2 4. OmnpenienieHre TUIIOTE3bI UCCIICIOBAHUS 5 30 VK-6.1-3 JI1.4J12.2 Bbecena o
DopMynHpOBKa HAYIHOTO TIPSO OKEHUS, VYK-6.1-Y [JI2.5]13.1 J13.2| wmatepuany,
KOTOpOE TpeOyeT FKCIEePUMEHTAIILHOM ITPOBEPKH. YK-6.1-B JI3.3 J13.6 oIpoc
5. Pa3paboTtka miaHa-npocnexTa (TeXHHYeCKOro YK-6.2-3 CTY/ICHTOB
3ananus) HUP: netanpHOe onmucaHue 3TamoB VYK-6.2-Y
paboTHI, METOJIOB UCCIICIOBAHUS, TPEOYEMBIX VK-6.2-B
WHCTPYMEHTOB U IIPOTPAMMHOTO 00€CIIEUCHYIS, a YK-12.1-3
TaKXKe OKUIAeMbIX pe3ynbTaToB. /KBP/ YK-12.1-V

VK-12.1-B
YK-12.2-3
VK-12.2-y
VK-12.2-B
VK-13.1-3
VYK-13.1-V
VK-13.1-B
YK-13.2-3
VK-13.2-YV
VK-13.2-B
IK-4.1-3
MK-4.1-y
[1K-4.1-B
I1K-4.2-3
IK-4.2-V
I1K-4.2-B
Paznen 3. 3axiiouuTenbHbIN 3TaN - NePBbIi
cemectp HUP
3.1 3aKIOYUTENBLHBIHN JTan - nepBbiil cemectp HUAP 5 0
/Tema/
3.2 6. [ToaroroBka u caya nMepBoro oryera (pasaena 5 16 VYK-5.1-3 |JI1.2J13.2 JI3.3 Becena no
BKP): OdopmieHue BBeeHNS U TEOPETUIECKON YK-5.1-¥ JI3.5J13.6 MaTepHany,
(ananutuueckoii) rnasel. /KBP/ YK-5.1-B 2103233 orpoc
VK-6.1-3 CTYIICHTOB
VK-6.1-Y
VK-6.1-B
VK-6.2-3
VK-6.2-Y
VK-6.2-B
IK-4.1-3
MK-4.1-y
[1K-4.1-B
[1K-4.2-3
IK-4.2-Y
I1K-4.2-B

Pasnen 4. IIpomexxyTrounasi arrectanus (5

ceMecTp)

4.1 [Mpomerxyrounas arrecrauus (5 cemectp) /Tema/ 5 0

4.2 Wuas konrakTHas pabora /MKP/ 5 0,25

4.3 Koncynpranuu /Kuc/ 5 2

4.4 3auer ¢ ornenkoii /3a0/ 5 8,75 Onpoc

CTYIICHTOB
Pasnen S. Bropoii cemectp HUP -
HccaenoBarenbckuii 3tan (peajimsanus u
IKCMEPUMEHTBHI)
5.1 OcHoBHo}# 3Tar - BTopoit cemectp HUP /Tema/ 6 0




5.2 1. C6op u noaroroBka AaHHbIX: [ToMCK OTKPHITHIX 6 67 VK-6.1-3 | JI1.5J12.4J13.2 Becena no
JIATaCeTOB WJIM CO3/IaHUE COOCTBEHHBIX; YK-6.1-Y JI3.3 J13.6 Marepuany,
npoBeJieHue npenodpadoTku (data cleaning, VK-6.1-B 2105233 oIpoc
feature engineering, pa3merka). VYK-6.2-3 CTY/ICHTOB
2. Pa3pabotka 1 00ydeHHe MOJIeIel MaITTHHOT O VK-6.2-Y
o0y4enusi: BeIOop 1 UMIIEMEHTALUS apXUTEKTYP YK-6.2-B
MOJIeJICi; HalMcaHue Koja it 00yJIeHus 1 VK-12.1-3
BaJIMJAlMH{; HACTPOHKA THIIepIIapaMETPOB. YK-12.1-Y
3. IlpoBeneHue cepuii IKCIIEPUMEHTOB: YK-12.1-B
Cucrematuueckas MpoBepKa THIIOTe3 Ha Pa3HbIX YK-12.2-3
JTaHHBIX, C Pa3HBIMU MOJEISIMU U NTapamMeTpaMH B YK-12.2-Y
COOTBETCTBHH C IUIAHOM. VK-12.2-B
4. IlepBudHas OlleHKA U BU3YaJIA3aLUS VK-13.1-3
Pe3ybTaTOB: AHAJIH3 MOMYYCHHBIX METPHK YK-13.1-Y
(TOYHOCTB, MPOU3BOAUTEILHOCTH); CO3/IAHNE YK-13.1-B
rpa)uKOB U TUarpaMMm JUIsl HarJIsTHOTO YK-13.2-3
MPEACTABJICHUS PE3YAbTATOB AKCIIEPUMEHTOB. VK-13.2-Y
5. KoppekTupoBka xoja uccienoBanus (mpu VK-13.2-B
HEOO0XOIMMOCTH): AHAJIN3 HEYAaYHbIX [1K-4.1-3
SKCIIEPUMEHTOB U BHECEHHE M3MEHEHH B ITOAX O [K-4.1-y
(cMeHa Mojienu, TopaboTKa JaHHBIX H T.J.). I1K-4.1-B
/NDOP/ IK-4.2-3

T1K-4.2-Y
I1K-4.2-B
Paznen 6. 3aka0uuTebHbIN 3TAN - BTOPOM
cemectp HUP

6.1 3aKITo4UTENBHBIN ATan - BTopor cemectp HUP 6 0
/Tema/

6.2 6. [ToaroroBka u cjaya BTOPOro OTYETA! 6 30 VK-6.1-Y J1.2 Becena no
OdopmiieHHEe MPAKTUUECKOH (pacyeTHO- VK-6.1-B | JI1.3J12.3J13.2 MaTepuany,
AQHAJTUTUYECKOI) TJIaBbl C ONTUCAHUEM METOIUKU VK-6.2-3 |[JI3.3 JI3.4 JI3.6 orpoc
MPOBEACHUS SKCIIEPUMEHTOB U IEPBUYHBIX VK-6.2-Y 2132233 CTYJICHTOB
pe3ynbratoB. /KBP/ YK-6.2-B

YK-12.1-3
YK-12.1-y
VK-12.1-B
VK-12.2-3
VK-12.2-y
VK-12.2-B
VYK-13.1-3
YK-13.1-Y
VK-13.1-B
YK-13.2-3
VK-13.2-y
VK-13.2-B
MK-4.1-3
IK-4.1-y
I1K-4.1-B
IK-4.2-3
I1K-4.2-Y
I1IK-4.2-B
Paszpnen 7. Ilpomesxyrounasi arrectanus (7
ceMecTp)

7.1 IMpomesxyrounas attecranus (7 cemectp) /Tema/ 6 0

7.2 Wnas konrakTHas pabora /MKP/ 6 0,25

7.3 Koncynpranuu /Kuc/ 6 2

7.4 3auer c orenkoii /3a0/ 6 8,75 Ompoc

CTY/ICHTOB.
Paspnen 8. Tpernii cemectp HUP -
3aBepmamomuii (AHaJIN3, CHCTEMATH3aAUS 1
oopmiieHne)
8.1 OcHoBHo#1 3Tan - Tpetuiil cemectp HUP /Tema/ 7 0




8.2 1. I'myOoxwnii aHamM3 OMMOOK M UHTEPIPETALIUS 7 18
pe3ynbTaToB: JleransHslil pa30op ciydacs, KOraa
MOJIeTIb paboTaeT XOPOIIO/TIII0X0; 00BICHEHUE
MOJTyYEHHBIX PE3yJIbTATOB C HAYIHOW TOUKU
3pEHHSL.

2. CpaBHEHHE C CYIIECTBYIOIIUMH aHAIOTaAMHU
(State -of-the-Art): Comocrasnenue

3} HEeKTUBHOCTH MPEIOKESHHOTO METO/IA C
pe3yibTaTaMu, ONMMCAHHBIMHU B JIUTEPATYPE.

3. ®opmynupOBKa BHIBOJOB U OIIEHKA
JOCTYOKSHHMS TIeNTH: AHAIN3 TOro, ObLIa JIn
MOATBEPK/ICHA TUITOTE3a UCCIIeI0BaHMUS,

JIOCTUTHYTA JIX LIENb.
/KBP/

I1K-15.1-3
IK-15.1-y
IK-15.1-B
IK-15.2-3
IK-15.2-y
I1K-15.2-B

JI1.1J12.4J13.6
0193

becena no

Marepuany,
orpoc

CTYJICHTOB

Paznen 9. 3aki0unTeNBHBIN 3TAN - BTOPOH
cemectp HUP

9.1

3axounTeNBHBIH 3Tan - BTopoi cemectp HUP 7 0
/Tema/

9.2 4. OdopmieHue HUHATBHOTO TEKCTA 7 12
HCCIIEI0BATENHCKOM YaCTH OyIyIel BHITYCKHOM
kBanudukanuonHoi padorel (BKP). Hancanue
3aKJIIOYEHMs], 3aBEPILICHUE U pelaKTUPOBaHNE
BCEX IJI1aB, 0hopMIIeHHE CITUCKA JINTEPATYPHl U
MIPUIIOKEHU .

5. NoaroToBka HaAY4YHOU MyOIUKAIIMH WU
JIOKJ1a/1a (OMIIMOHAIBHO, HO JKEJIaTeNIbHO):
Hanmcanue Te3ucoB nnu CTaThu JUis
CTyZIeHYEeCKOH KOH(EPEHIINN HAa OCHOBE
pe3ynbratoB HUP. /KBP/

I1K-15.1-3
I1K-15.1-Yy
I1K-15.1-B
I1K-15.2-3
IK-15.2-y
IK-15.2-B

JI1.1J12.4J13.6
0109233

becena no

MaTepuany,
orpoc

CTY/ICHTOB

9.3 6. UtoroBoe oopmieHue pabOTHI 11O UTOraM 7 31
tpex cemectpoB HUP. [loaroroska 3arotoBku
MpE3CHTAlU U PEUYHN AJIA BBICTYIIJICHHUC.
Co3aanue crnaizoB It MPEA3aIlUThl U 3alUThI
BKP, oTpaxaromux OCHOBHBIC ITOJIOXKEHHUS 1

pe3ynbTaThl pabothl npoBeneHnoi HUP. /KBP/

I1K-15.1-3
MK-15.1-y
IK-15.1-B
I1K-15.2-3
IK-15.2-Y
I1K-15.2-B

JI1.1J12.4713.6
019233

Becena o
MaTepuany,
ornpoc
CTY/ICHTOB

Pa3znen 10. lpomexyrounast arrecramus (7
ceMecTp)

10.1 IMpomesxyrounas aTTrecranus (7 cemectp) /Tema/

10.2 Wnas konrakTHas pabora /MKP/ 0,25

10.3 Koncynpranuu /Kuc/ 2

EN] IEN] IEN] BN

10.4 3ayer ¢ onenkoi /3a0/ 8,75

Ompoc
CTY/ICHTOB.

S. OHEHOYHBIE MATEPHUAJIbI ITO HUP

OI_[CHO'{HI)IC MaTepuaibl NPUBEACHBI B IPHUIIOXKCHUH K pa6oqel71 nporpamme HpaKTI/IKI/I(CM. JOKYMEHT "OI.ICHO‘IHLIC Marepuabl 1o

npaxruke "HayuyHo-uccienoBarenbckas padbora').

6. YYHEBHO-METO/JUYECKOE U TH®OPMAIIMOHHOE OGECHHEYEHUWE HUP

6.1. Pekomenayemasi 1uTepaTypa

6.1.1. OcHoBHas1 JIUTepaTypa

Ne ABTOpBI, COCTaBUTENH 3arnaBue

W3narenscTBo,

roqa

KonnuecrBo/
HasBaHue DbC




Ne ABTOpBI, COCTaBUTENN 3arnaBue WznarensctBo, | KommuecrBo/
rof Ha3BaHue ObC
JI1.1 |Baiinmreiin M. 3., OCHOBBI HAYYHBIX HCCIICIOBaHUH : yueOHOE mocobue Hormkap-Oua: 2227-8397,
Baiiamrreiin B. M., Mapwuiickuit http://www.ipr
Kononosa O. B. rocynapcreend  |bookshop.ru/2
bl TexHuyeckuit |2586.html
YHUBEPCHUTET,
IToBomxckmit
roCyapCTBEHH
BIN
TEXHOIOTHIECK
Ul YHUBEPCHUTET,
3BC ACB, 2011,
216¢.
JI1.2 |Cadun P. I'., IBanoB  |OCHOBBI HAYYHBIX HccienoBanuil. OpraHu3amms u Kazansb: 978-5-7882-
A. 1., Tumepbaes H.  |miaHupoBaHue SKCIIEpUMEHTa : yaeOHOE TIocobue Kazanckuit 1412-2,
O. HanuoHadpHeI  |http://www.ipr
uccienosarensc |bookshop.ru/é
KU 2219.html
TEXHOIOTHYECK
Ui YHUBEPCUTET,
2013, 154 c.
JI1.3 |Kpaxorkuna E. B. YucneHHbIe METO/IBI B HAYYHBIX pacyerax : ydeOHoe mocobue. [CTaBpormois: 2227-8397,
KYPC JIEKITH Cesepo- http://www.ipr
Kagkasckuit bookshop.ru/6
(henepanbHbIT 2884.html
YHUBEPCHUTET,
2015, 162 c.
JI1.4 |Kocosa E. H., KarkoB |KommbloTepHbIe TEXHOIIOTHH B HAYYHBIX HCCIICAOBAHHSAX : CraBporiosns: 2227-8397,
K. A., Bensr O. B, ydeOHOe mocodue Cesepo- http://www.ipr
Ireryxuna A. A., Kaskasckmit bookshop.ru/6
Cepsernuk O. JI., tdenepampupiii  |3098.html
Xsoctosa U. I1. YHUBEPCHUTET,
2015, 241 c.
JI1.5 |ITuBoBapoga O. I1. OCHOBBI HAYYHBIX HCCIICAOBaHUH : yueOHOE mocooue UensOUHCK, 978-5-4486-
Caparos: FOxno [0673-1,
-Ypanbckuii http://www.ipr
HHCTHUTYT bookshop.ru/8
VIIPABIIECHUS 1 1487.html
SKOHOMHKH, ATl
IIu Op Menmua,
2019, 159 c.
6.1.2. lonoJHUTEeILHAS JIUTEPATypa
Ne ABTOpBI, COCTaBUTEIH 3arnaBue WsnarenscrBo, | Komuuecrso/
rof Ha3BaHue ObC
JI2.1 |Kpasuosa E. 1., Jloruka ¥ METOZOJIOTUS HAYYHBIX UCCIIEIOBAHUH : yueOHOE KpacHosipck: 978-5-7638-
Toponumera A. H. nocobue Cubupckuit 2946-4,
(enepanbHbIi http://www.ipr
YHHBEPCHTET, bookshop.ru/8
2014, 168 c. 4369.html
JI2.2 |ba6énsimes C. B., Matemaruueckue MeTo/bl U HHGOPMallMOHHbIE TeXHoNoruu B |XKenesnoropek: |2227-8397,
Marepos E. H. HAyYHBIX HCCIENOBAHUSX : ydeOHOe Iocodne Cubupckas http://www.ipr
TOXKapHO- bookshop.ru/9
criacaTesbHast 0175.html
akagemus ['TIC
MUC Poccun,

2018, 215 c.




Ne ABTOpBI, COCTaBUTEIH 3arnaBue WznarensctBo, | KommuecrBo/
rof Ha3BaHue ObC
JI2.3 |3amm3nsk B. E. OCHOBBI HAYYHBIX BBIUMCICHUN. BBeicHHE B YHCIICHHBIE Mockaa, 978-5-4344-
METO/IBI JUIsl (PU3UKOB U MHKECHEPOB WxeBck: 0764-9,

Perynspnas u http://www.ipr
Xa0TUYeCKas bookshop.ru/9
JIIMHAMUKA, 1976.html
WHuCcTuTyT
KOMITBIOTEPHBIX
HCCIIEIOBaHUIT,
2019, 264 c.

JI2.4 |PeixkoB U. B. OCHOBBI HAYYHBIX UCCIICIOBAHUI 1 N300peTaTeIbCTRA ! CaHKT- 978-5-8114-

yueOHOe nocodue isi By30B IerepOypr: 5697-0,

Jlanb, 2020, 224 |https://e.lanbo
c. ok.com/book/1
45848
JI2.5 |Ilanrenees E. P. MeTo/bl Hay4HBIX HCCIEI0BaHUM B IPOrpaMMHOI nHxeHepuH : |CaHKT- 978-5-8114-
yueOHOe nocobue 11 By30B IletepOypr: 6781-5,
Jlams, 2021, 136 |https://e.lanbo
c. ok.com/book/1
52439
6.1.3. Meronnueckue pa3padoTku
Ne ABTOpBI, COCTaBUTEIN 3arnaBue WznarensctBo, | KommuecrBo/
rox HasBanue DbC
JI3.1 |KoBanenko B.B., ABTOMaTH3anMs HAYYHBIX UCCIeNoBaHui : MeTonuieckue Pszann: PULL ,
Kynasuna H.1O., yKa3aHus PI'PTY, 2019, [https://elib.rsre
IMamxkuna T'.A., u.ru/ebs/downl
Jlo6axoga JI.1. 0ad/2107
JI3.2 |Cabnuna B.A. OcuoBbl nporpammupoBanusi B MATLAB : meron. yka3. k na6. |Pszans, 2011, 1
paboram 25c.
JI3.3 |Cabmmna B.A. Marematuuaeckue Beruucienusi B MATLAB : meton. ykas. k Pazann, 2012, 1
nab. paboram 24c.
JI3.4 |Koctpos b.B., Meromonorust HAy9YHbBIX UCCIIEOBAHUN: METOJIMYECKHE Ps3ans: PULL ,
Cabnuna B.A,, yKa3aHHA K IPAKTHUECKUM 3aHATUAM : MeTonudeckue PI'PTYVY, 2020, |https://elib.rsre
Edumor A.1. yKa3aHUs u.ru/ebs/downl
0ad/2449
JI3.5 |lIBaiika O.N. OpraHu3aliOHHO-TIPABOBBIC ACMIEKTHI Pealn3alun pe3yibTatoB |Ps3ans: PULL ,

Hay4HBIX HCCIEJOBaHUi : MeTOAMYIeCKHe yKa3aHusI PI'PTY, 2020, |https://elib.rsre
u.ru/ebs/downl
o0ad/2521

JI3.6 |Kocrpos b.B., Ehumos |[Ipoxoxaenue npakTiku 6akajgaBpaMH U CIICIMATHCTAMU: Pszans: , 2020, |,
AMN., I'pomoB A.1O., [MeTon. yka3. K IPOXOXKICHUIO YIeOHOI U MPOU3BOACTBEHHOM https://elib.rsre
I'puruenxo H.H. MPakTHK : MeToquuecKne yKa3aHust u.ru/ebs/downl
0ad/2877
6.2. [lepeyennb pecypcoB HH(OPMAIIMOHHO-TEJIEKOMMYHUKAMOHHO# ceTn "WHTepHeT"

91 |I'OCT 7.32-2017 Cucrema cTanaapToB 1o uHdopmanuy, OUOINOTEYHOMY U U31aTeIbCKOMY Aeily. OT4eT 0 HayuHO-
UcclleoBaTeNnbeKoi padore. CTpyKTypa U mpaBmiia 0)OopMICHUS

32 |T'OCT 7.1-2003 Cucrema cranmapToB no uapopManuu, OHOITHOTEYHOMY U U3AaTeIbCKOMY Jeny. bubnuorpaduaeckas
3amick. bubnunorpagdeckoe onucanue. OOe TpeOOBaHUS U MPABHIIA COCTABICHUS

93 |ECIIA 19.001-19.781 Enunas cucremMa NporpaMMHON J1OKYMEHTALUU.

6.3 IlepeyeHb NporpaMMHOro odecnevyeHust 1 HHPOPMAIMOHHBIX CIIPABOYHBIX CHCTEM

6.3.1 HepequL JUIHCH3UOHHOI'0 U CBOﬁOIIHO PacnpocTpaHsieMoro nporpaMMHoOro 06ecnel{e}mn, B TOM YHUCJIC OTCHYHCCTBCHHOI'0

NMPOU3BOACTBA

HaumMeHoBaHue

Onucanue

OnepanuonHas cucrema Windows

KOMMCp‘{e CKas JIMLCH3 U

LibreOffice Csob6oxnoe 1O
6.3.2 Ilepeuyenb uHGOPMAIHOHHBIX CIPABOYHBIX CHCTEM
6.3.2.1 |Cucrema KoncymsrantIlmoc http://www.consultant.ru

6.3.2.2

Nudopmarmonno-npasosoii nopran TAPAHT.PY http://www.garant.ru




7. MATEPUAJIBHO-TEXHUYECKOE OBECITIEYHEHUE HUP

210 y4eOHO-aIMUHUACTPATHBHBIA KOPIIyC. YueOHasl ayTuTOpHUs JUIS TPOBEACHUS 3aHATHH JICKIIMOHHOTO U CEMUHAPCKOT0
TUNA, TPYNNOBBIX ¥ WHAMBUAYAJIbHBIX KOHCYJIbTalMM, TEKYLIEro KOHTPOIs M IPOMEXKYTOYHOH arTecraiuy,
1abopaTopHBIX PabOT, TMPAKTHYECKUX M CAMOCTOSTEIbHBIX 3aHATHH 12 KOMIBIOTEPOB (KOMITBIOTEPHBIH Kiacc) ¢
BO3MOXKHOCTBIO MMOJKIIOYeHHsT K ceTH «/HTepHeT» M obecnedyeHreM JO0CTylna B 3JIEKTPOHHYIO HH(OpMaIMOHHO-
obpazoBarenbhyio cpeny PIPTY, 44 mecra, MynbTHMeana pOeKTOp, 3KPaH, KOMIIBIOTED, CIIEUATN3UpOBaHHas MeOelb,
JIOCKa

122 yueOHO-aAMUHHACTPATUBHBIA KOpIYyC. Y4eOHas ayauTOpus ISl POBEICHHS 3aHATUH JEKIMOHHOIO U CEMHHAPCKOT0
TUMA, TPYNIOBBIX M HWHAMBUAYaNbHBIX KOHCYIBTAIlMH, TEKYIIEro KOHTPOIS M HPOMEXKYTOYHOH aTTeCTalHH,
11a00paToOpHBIX PabOT, MPAKTUYECKUX M caMOCTOsTEIbHBIX 3aHATHH 10 kommnbioTepoB (CPU AMD Phenom II X4 955, 4
I'b O3Y) (KOMIBIOTEPHBIH KJIACC) ¢ BOBMOXKHOCTBIO TMOJKIIIOYCHUSI K ceTH «VHTepHeT» M obecnedeHneM A0CTyNa B
AJIEKTPOHHYIO MH(OpManoHHO-00pa3oBatenbHyto cpeny PIPTY, 56 mecr, MynbTUMenua MpoeKTOp, MHTEPAKTUBHAS
JIOCKA, KOMITBIOTEP, CIIEIHATN3UPOBAaHHAS MeOelb, TOCKa

209 y4yeOHO-aIMUHUACTPATUBHBIA KOpIIyC. YueOHast ayquTOpus JUId NPOBEACHUS 3aHATHH JEKLIMOHHOIO U CEMUHAPCKOI0
TUMA, TPYNIOBBIX M WHIAMBUAYaIbHBIX KOHCYIBTAllMH, TEKYIIEro KOHTPOIS ¥ MNPOMEKYTOYHOH aTTeCTaluy,
1a00paToOpHBIX PaboT, MPAKTHYECKUX KM CAMOCTOSTEIBHBIX 3aHATHH 14 KOMMBIOTEPOB (KOMIBIOTEPHBIN Kiacc) ¢
BO3MOXKHOCTBIO TMOJKIIOUeHHs K ceTH «MHTepHeT» M obecredyeHreM JOCTyna B 3JIEKTPOHHYIO HWH(OpMAIMOHHO-
obpaszoBarenbHyto cpeny PIPTY, 48 mect, MyabTMennua IpoOSKTOp, IKpaH, KOMIBIOTEpP, CIeHUATU3UPOBaHHAsS MeOelb,
JIOCKa

8. METOAUWYECKHE MATEPHAJIBI IO HUP

Meroaudeckoe oOecrieueHre MPaKTHKA IIPHBEICHO B MIPUIIOKESHUH K pabodeil mporpaMMe MPaKTUKH (CM. JOKYMEHT "MeTomideckre
yKa3aHus npakTukH "HaydHo-uccnenoBarenbckas padora”).

Onepatop 340 000 "KomnaHus "TeH3op" —

[JOKYMEHT MOZAMNWCAH 3NEKTPOHHON MNOANUCHIO

noanncAHO ®reoy BO "PrPTY", PIPTY, Koctpos bopuc Bacunbesuy, 05.11.25 18:07 (MSK) MNpocTas nognucb
3ABEAYHOLLMM 3aBeaytowmii kaceapoii 9BM

KA®E[PbI

noanncAHO ®reoy BO "PIrPTY", PIPTY, Koctpos bopuc Bacunbesny, 05.11.25 18:07 (MSK) MpocTas noanucb
3ABEAYHOLLMM 3aBeaytowmii kaceapoii OBM

BbIMYCKAIOLLIEV

KADELPbI




