FOJ)KHO-YPAJIBCKHUI T'OCYJIAPCTBEHHBIA YHUBEPCUTET

YTBEPX/IAIO:

PykoBonuTenbs HanpaBieHUs

s ;
%% SreKTpoHHH

oVpry HOa

y aaa
20.05.2026

CBEJIEHMS O BIIAJIEJIBLIE 1911
AA

B crcTeMe

PABOYAS ITPOI'PAMMA

aucuuiuiuebl 1.0.22 MaimuaHoe o0yueHue
st Hanpasjenus 01.03.02 [Ipuknagnas MaTemaruka 1 HHpOpMaTHKa

ypoBeHb bakanaBpuar
¢popma o0yueHust ouHas

A. A. 3aMmblliuisgseBa

kadenpa-pa3padoruuk Llentp OII Ton-yporus B chepe U "Buptym"

PaGouas nporpamma coctasiena B coorBeTcTtBuu ¢ @I'OC BO no HanpapieHUIO
noarotoBku 01.03.02 [Ipuknagnas Matemaruka 1 HHGOPMATHKA, YTBEPKIAEHHBIM
npukazoM MunoOpHayku ot 10.01.2018 Ne 9

3aB.xadenpoii pazpaboTynka,

1.¢bu3.-Mar.H., mpod.

Pazpabotuuk nmporpamMmel,
K.(pu3.-Mat.H., TOIEHT

oxmmeanmsiii 1911, xpanmtes B cereme
HHOTO JOKyMeRTO0G0pOTa

CBEJIEHUSI O BIIAJIEJIBLIE TT9TT

CBEJIEHMS O BIIAJIEJIBLLE 31T
0.1

ol
19.05.2026

YenssOMHCK

A. A. 3aMmplnuigeBa

O. JI. opsiera



1. llesu u 3212494 AU CIUILIHHBI

chopMHUpOBaTh Y CTYACHTOB 0a30BbIE TEOPETUICCKUE 3HAHUS U TIPAKTUUECCKNE HABBIKH 10
MaIMHHOMY 00y4YeHHUI0, HEOOXOAMMBIC JIsl aHAIM3a JAHHBIX U TIOCTPOSHUS
WHTEJUICKTYaIbHBIX CUCTEM. CTYIEHTHI TO3HAKOMSITCSI C OCHOBHBIMH 33/1a9aMH
MAaITMHHOTO O0YYEHWMS, TAKUMHU KaK KJIacCU(UKAIHS, pErpeccHs, KilacTepu3aus u
pamxupoBaHue. OCBOST METOBI OIICHKH Ka4eCTBA MOJICICH ¥ MPUHIIAITBI 0TOOpa
npusHakoB. Ocob0e BHUMaHKE B Kypce yaessieTcs 00pboe ¢ nmepeodyueHuem,
peryasipu3aIii ¥ aBTOMaTH3aIuH Mo00pa THIeprnapaMeTpoB. 3aiada Kypca —
MOJTOTOBUTH CTYACHTOB K PEIICHUIO IPUKIIATHBIX 33734 C UCMOIB30BAHUEM COBPEMEHHBIX
WHCTPYMEHTOB MAIIMHHOTO 00yYeHUSI.

Kparkoe conepxxanne JTuCHMILTHHBI

B pamkax AUCHUIIIMHBI U3y4Yal0TCsl OCHOBHBIE 33/1a4 U TTOJIXObl MAIIIMHHOTO OOy4YEHHS,
BKJTFO4asi oOydeHHe C yuuTeseM u 0e3 yuurtens. PaccMaTpuBaroTCst aaropuTMbl
KJ1accu(pUKaIluy U PErpeccuu, TaKue Kak METoJl OJIMKaMINX cocelel, HauBHBIN baiiec,
JIMHEMHAs U JIOTUCTUYECKAsl PErpeccusi, METOJ OITIOPHBIX BEKTOPOB, JIEPEBbSI PEIICHUN U
aHcam0OjeBbIe MeTO/Ibl. M3yuaroTcss MeToIbl Kilactepu3aliuy, Bkaodas k-means, DBSCAN,
HepapXuUeCKyI0 KIaCTEepU3aIHio U 0alieCOBCKHE MoJien Ha ocHoBe EM-anropurma.
OTtnenbHOE BHUMAHHE YICISAETCS METOJIaM TTOHKEHUS Pa3MEPHOCTH, OTOOpY H
npeoOpa30BaHUIO MPU3HAKOB. 3aTParuBalOTCs TEMbI OLICHKH KaueCTBa MOJIEIICH,
nepeoOydeHus1, pEryysipu3alii U Kpocc-Banuaanuu. B 3aBepiieHue paccMaTpuBaroTCs
METO/Ibl aBTOMAaTU3UPOBAHHOTO MAIIMHHOTO O0YUYeHHUsI, BKJIFOUas Mog00p
rureprnapaMeTpoB U ucnoiab3oBanne AutoML-cucrem. [Ipaktrnueckue 3aHaTHS
OpUEHTHUPOBAaHbI HA TPUMEHEHHUE AITOPUTMOB € UCTONIb30oBaHueM Python u Oubnuorexu
Scikit-learn.

2. Komnerenun odyuyawumerocsi, opmMupyembie B pe3yJibTaTe 0CBOCHUS
AUCIHUTIJIMHBI

[Inanupyemsblie pe3yabTaTbl OCBOCHUS [Inanupyemblie pe3yabTaThbl
OIT BO (xommieTeH1Inn) 00y4YeHHUs 10 AUCITUTUTHHE

Ymeer: - [U-1, CY] BeIOUpaTh 1 ananTupoBaTh
ONTUMAJIbHBINA aTTOPUTM MAITUHHOTO OOYYEHUS JIJIs
KOHKPETHOM 3a]1a4u

HNmeer npaktuueckuii onsIT: - [M-1, CY]
TECTUPOBAHUS MOJIEJIEN NIEPE]] pa3BEPThIBAHUEM,
OILICHKH KayeCcTBa MOJENEH MalllMHHOTO 00y4YeHUs

[TK-1 [LC-5] CnocobeH mpuMeHSTh U ()
MIPOEKTUPOBATH PA3IUYHBIE HHCTPYMEHTHI U
WH)KEHEPHBIEC IPAKTUKU TPOMBIIUICHHON
pa3paboTKu, pa3BepThIBAHMUS, IKCILTyaTalluu U
MoHuTOpuHra cucrem MU

3Haert: - [U-1, CY] ocHOBHBIE METO/IbI
[IK-3 [MF-4] Crioco6eH npuMeHSTh CTaTUCTHYECKOTO MAIIMHHOTO OOY4EHUS
CTAaTUCTUYECKUE METOBI JJISl aHalIu3a JaHHbIX, |MMeeT mpaktudeckuit onsitT: - [M-1, CVY]
BaJIMIAllN MOJIeJIel MAIlIMHHOTO OOyYeHUS U |[aJIcKBaTHOTO BHIOOpA METOMOB CTATHCTUYECKOTO
MTPOBEICHMSI SKCTIEpPUMEHTOB B oOnactu N MAITUHHOTO O0YYEHUS C Y4ETOM 0COOCHHOCTEH
TAaHHEIX U 3373491

3naer: - [U-2, CVY] pa3nnyHble apXUTEKTYpbl
[PaH)XMPOBAHHOT'O MOUCKA (OHO-/IBYX-
TpPEXCTAINIHOE PAHKUPOBAHNUE)

Ymeer: - [U-1, CY] npuMeHSITh METOBI
0aiiecOBCKOI KilacCU(PHUKALUU 1 aHCaMOJIeBbIe
MeTos1bl MO (O3TrTHHT, OYCTHHT, CTOKHUHT MOJCIIEH),

[TK-6 [ML-3] Ciocob6eH npuMeHSITh KJIaCCUYECKUE
AJITOPUTMBI MAIIIMHHOTO 00y4eHHUs C TOHUMaHUEM
MX MaTeMaTUYeCKUX OCHOB U 00JacTel MPUMEHEHUS




a TaKXKe MPOU3BOJHBIX OT HUX (CIydalHBIC Jeca,
rpaIMCHTHBIN OYCTHUHT HA JIEPEBbHSX )

Mmeet npaktrueckuid onsIt: - [-2, CVY]
MCIIOJIb30BaHMsI HHCTPYMEHTOB OLIEHKH KauecTBa
MOJIENICH PAaH)KUPOBAHUS U CPABHEHUS
PAHKUPYIOIIUX MOJIEeH MEX Ty cCOOO0M;
MPUMEHEHHUS METO0B 00yUEHUS THITA Pairwise u
listwise; HCTIOJb30BaHUS PA3IMYHBIX APXUTEKTYP
[PAaH)XHPOBAHHOTO MOUCKA (OHO-/IBYX-
TPEXCTAAUNHOE PaHKUPOBAHHE)

[TIK-7 [ML-4] Cioco6eH npuMeHSITh METOIBI
oOyueHus 0e3 yuuTens A aHallu3a JaHHBIX U
BBISIBJICHUST CKPBITBIX 3aKOHOMEPHOCTEH

3naet: - [U-3, CY] 6a30BbIe METPUKH KaueCcTBa
oOyuenus 6e3 yuurtens (silhouette score adjusted
rand index)

YMmeer: - [U-1, CVY] ucnonb30BaTh HHCTPYMEHTBI
OYUCTKH JIAHHBIX U TIPEBAPUTEITHHON TTOATOTOBKH
TaHHBIX METOJIAMU TIOHWKESHHS Pa3MEPHOCTH U
BU3YJIH3AIAH JUTS aHATM3a JTAHHBIX

Mmeet npaktruueckuid onsIT: - [U-3, CY]
HCIIOJIb30BaHUS TOTOBBIX HHCTPYMEHTOB JIJISI OIIEHKH
KauecTBa KJIaCTEepHU3aINK U APYyTUX Mojenei 6e3
VAUTEIIS

[1K-9 [BD-1] Criocoben ocymiecTBiIsTh MOUCK,
cOOp, OUKCTKY U MPEIBAPUTENIbHBIN aHaIN3 JaHHBIX

Ymeert: - [U-1, CY] npoBoauTh OJHOMEPHBIN 1
MHOTOMEPHBIN aHAJIU3 PU3HAKOB, B TOM YHCIIE C
WCIIOJIb30BaHUEM cpenicTB Bu3yanmsanuu [1-4, CY]
MPUMEHATh CTaHAAPTHBIE METO/BI 0OTOOpa
MPU3HAKOB U BHIOMPATH ONTHUMAIHHOE
MOJIMHO>KECTBO MPU3HAKOB

meet npaktuueckuii onsit: - [U-3, CVY]
MCIIOJIb30BaHUSI METOJIOB TOHM>KEHUSI pa3MEPHOCTH
Y T10/100pa ONTHUMAIBHONW Pa3MEPHOCTH B
3aBUCHMOCTH OT HEOOXOUMOM T0JIH 0OBSICHEHHOM
nucrnepcun

[1K-12 [ML-7] CriocobeH npuMeHSTh
ABTOMATHYECKOE MAITMHHOE 00yUeHne

3naert: - [U-1, CY] xareropun 3aaa4
ABTOMATHYECKOTO MAIIIMHHOTO O0yYEeHHSI
Ymeer: - [U-1, CY] ananu3upoBarh cienuuky
3214 C Y4ETOM COBPEMEHHBIX TPEHIOB
(Haripumep, ucnonb3zoBanue AutoML nns
00pabOTKH OOIBIKMX JAaHHBIX, HHTETPALIHSI C
MLOps), Beioupats noaxoasimue AutoML-
WHCTPYMEHTBI

3. MecTto aucuuminibl B cTtpykrype Ol BO

[lepedens mpeANIeCTBYIOMNX TUCIIATUIHH,
BUJIOB paboT yueOHOro IyiaHa

[TepeueHs MOCISTYIONINX UCITATLINH,
BUJIOB paboT
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OOJIBIIMX JJAHHBIX,
[Tpou3BoACTBEHHAS MMPAKTHKA (HAy4YHO-

uccienoBarenbckas padora) (7 cemecTp)

TpeboBaHUs K «BXOHBIMY» 3HAHUSIM, YMEHUSIM, HABbIKAM CTY/IE€HTA, HEOOXOAUMbIM
IIPY OCBOCHUHU JJAHHOM JIUCIMIUIUHBI U IPUOOPETEHHBIM B PE3yIbTaTe OCBOCHUS

MpCAMICCTBYIOINUX JUCIHUILINH:

Jucrumimna

TpeboBanus

1.0.10 ApxuTekTypa BbIYUCIUTEIbHBIX CUCTEM

3uaet: -[M-1, BY] apxuTeKkTypbl BEIUUCIUTEIbHBIX
CHCTEM, HEOOXOAMMBIX JJIsl IPOCKTUPOBAHUS U
peann3aluy BbICOKOIIPOU3BOAUTEIbHBIX PELUICHHUH B
cepe NPOMBIIIIEHHOTO BHEIPEHUS CUCTEM
MCKYCCTBEHHOI'O MHTEJUIEKTA, OCHOBHbIE TIOHATHUS U
[IPUHLIMIIBI IOCTPOEHHUS BBIYUCIUTEIBHBIX CUCTEM
Ymeer: -[U-1, BY ] nonGupare MHCTPYMEHTHI U
TEXHOJIOTHH JJIsl PECYPCHOTI0 00€CTIeUEeHUsI CUCTEM
HCKYCCTBEHHOI'O MHTEJUIEKTA Pa3INuHbIX
MaciuTaboB COIIACHO TPEOOBAHUAM MIPOEKTA,
QHAJIM3UPOBATh U BHIOUPATh MOIXOAIIEE
annapatrHoe oOecrieyeHue Al KOHKPETHOW 3a1a4uu
VMeeT MpakTHYeCKUM ONBIT: MOHTAXa U HACTPOUKH
CEPBEPHOT0 000PYIOBAHUS

1.0.17 C6op, ananu3 u npeaooOpadboTka JaHHBIX B
MaIIMHHOM 00yUYeHHH

3Haet: -[1-2, CY] onacHOCTH NpeAB3STHIX TAHHBIX ,
-[1-1, BY] ocHOBHBIC TpeOoBaHUS K Habopam
TaHHBIX [T pEHICHUS 3a/1a4 MAIIMHHOTO O0y4eHus,
-[1-1, BY] ocHOBHBIE YHCIIOBbIE XapaKTEPUCTUKU
CTaTUCTUYECKHUX JAHHBIX U METOJIbl X HAXOXK/ICHHUS,
WCTOYHHUKH JIAHHBIX: THITBI U JOPMBI TIPEICTABICHUS
MaHHBIX (CTPYKTYpUPOBAHHBIE,
[0JIyCTPYKTYPUPOBAHHbIE, HECTPYKTYPHUPOBaHHbIE);
METOZbl CTATUCTUYECKONH 00pabOTKHU U
BU3yaJIM3alluM JaHHBIX; METOJI0JIOTUU cOopa
TAaHHBIX; COBPEMEHHbIE TEXHOJIOTUU XPaHEHHUS
OonpIIMX 00beMOB aHHBIX YMeeT: -[U-2, CV]
MPOBEPATH OOYYAIOIIYIO BEIOOPKY Ha HAJIUYHE
pasTUYHBIX UcKaxenwui, -[11-2, CY] nogbuparb
WHCTPYMEHTApUI pa3METKHU JaHHBIX MOJ] yCJIOBUS
3ajaun, -[U-1, BY | BEIYUCISATH YUCTOBBIC
XapAKTEPUCTUKU CTATUCTUUECKUX JAHHBIX,
NPUMEHATh METObl BU3yasin3auuu JaHHbIX[U-3.
bY| npumeHsATh METO/1bl HOHUKEHUS Pa3MEPHOCTU
U1l IEPBUYHON UHTEPIPETALUU U BU3yaInu3aluu
MHOTOMEPHBIX JaHHBIX, COOMPATh U UHTETPUPOBATH
[pa3HOPOAHBIE HAOOPHI TAHHBIX U3 PA3HBIX
MCTOYHUKOB MIMeeT mpakTuueckuii onsit: -[ -2,
CV] ananuza oOy4aromieil BRIOOPKH Ha MpeIMeT
PENPE3eHTATUBHOCTH, BOBMOXKHBIX UCKAKEHUH,
CKpBITHIX IIpeaB3sitocrelt, -[1-1, BY ] nposepku
JTAHHBIX Ha KOPPEKTHOCTb, Pa3METKHU JAHHBIX,
MOMCKA U U3BJICUEHUSI HEOOXOAUMBIX TAHHBIX U3
Pa3IMYHBIX UCTOYHUKOB; OpPTraHU3AIMN XPaHUIIHILL
TaHHBIX W HACTPOUKH HHPPACTPYKTYPHI IS
XpaHeHus: U ObICTPOTo JOCTYIA K JAHHBIM

1.0.15 KomnbroTepHble CeTH

3HaeT: ITPUHIUIIbI pa6OTBI C CCTCBBIM




000pyI0OBaHNEM, TPUHIIUIIBI TIOCTPOSHUS U
(bYHKIIMOHUPOBAHUS KOMIIBIOTEPHBIX CETEH, METOIbI
1 TEXHOJIOTUH CETEBOI 0€30IIaCHOCTH, OOIIHe
XapaKTePUCTUKN KOMMYHHUKAIIMOHHOTO
000pyIoBaHuUs (KOHLIEHTPATOPbI, KOMMYTaTOPBI,
MapILIpyTH3aTOPhl), IPUHIIUIIBI OPTaHU3AIIUH,
MIAaHUPOBAHUS U IOKYMEHTHUPOBAHUS
KOMITBIOTEPHBIX CETEH, MPUHIIUITBI KOMMYTAIIH B
LAN cetsx, npuHiuns! MmapupyTtusanuu B LAN u
'WAN ceTsix, OCHOBHBIE ITPUHIIMIIBI IOCTPOECHUS U
(YHKIIMOHUPOBAHUS KOMIIBIOTEPHBIX CETEH,
CETEBYIO MOJIEIb B3aUMOJIEHCTBUS OTKPBITHIX
cucteMm OSI, ceTeByr0 MOJIeb CTEKA TPOTOKOJIOB
TCP/IP, mpoTokoi 6e30macHoO# nepeiaun JaHHbIX
https YMeeT: HacTpanBaTh ceTeBOe 000pyIOBaHHE
17151 OpPraHu3alMi KOMIIBIOTEPHBIX ceTelt, -[1-2, BY]
OpraHU30BaTh CETEBBIE B3aMMOAECUCTBUA U NIEpeaady
TaHHBIX B paMKax CO3JIaHUS CHCTEM
MCKYCCTBEHHOI'O MHTEJUIEKTA, IPOEKTUPOBATh U
HACTpPanBaTh KOMIIBIOTEPHBIE CETH, 00ECIIEUNBATh
0€30MaCHOCTh M 3aLIUTy CeTeH, IUIaHNPOBaTh
KOMITBIOTEPHYIO CE€Th Ha OCHOBE TPEeOOBAHMIA,
MPEABbABIAEMBIX K CETU, U TEXHUUECKOU
TOKYMEHTAIlUU 000py/I0BaHUs, MJIAHUPOBATh
MoTUUKAINIO (pacIIUpeHre) KOMIBIOTEPHOH ceTh
Ha OCHOBE pacTyIIuX TpeboBaHuit k cetu meet
MPaKTUYECKHI OTBIT: KOH(DUTYPUPOBAHUS CETEBOTO
000pyIOBaHUS U OPTaHU3AIMHA KOMITBIOTEPHBIX
cereld, -[1-2, BY ] paGoTbl ¢ OCHOBHBIMU
CpeICTBaMHU M METOJJaMH, UCIIOJIb3YEMbIMHU B
uaayctpund UT na mogaep:xanus ceTeBon
MHGPACTPYKTYPbl IPOMBIIIIEHHBIX CUCTEM
MCKYyCCTBEHHOI'O MHTEJUIEKTA, IUIAHUPOBAHUS U
OpraHu3alu, Moau(UKaLUY U TOKyMEHTUPOBAHUS
KOMITBIOTEPHON CETH MaJIOTO MPEIIPUSITHS,
HacTpoiku u KoHpurypuposanuss VLAN u STP,
HACTPOWKH U KOHPHUTYPUPOBAHHUS CTATUIECKOU U
TMHAMHYECKON MapHIpyTU3aliu, TPUMEHEHUS
[Pa3JIMYHBIX TPOTOKOJIOB /7S TIOMCKA
HEUCTPABHOCTEHN B KOMIIBIOTEPHBIX CETSX,
HacTpoiiku Mexanu3ma NAT, nactpoiiku ACL
CIICKOB

1.®.01 Tpek unAyCTpHAIBLHOTO MAapTHEPA

3naet: -[U-2, CY] meToas! aHanm3a u y4deTa
HeonpeneraeHHocTu B monensax MU, -[U-1, CY]
COBPEMEHHBIE TEXHOJIOTMU U UHCTPYMEHTHI,
NpUMEHsIeMbIe B HHAYCTPUHU UH(OPMAIIMOHHBIX
texHonoruii (IT), BKkitouast HOBbIE BEpCHH
MOIYJISIPHBIX SI3BIKOB IIPOrPaMMUPOBaHUS,
OoubamoTeK U ppeitMBOpKoB, -[M1-1, CVY]
0COOEHHOCTHU pactpeaeseHUs posiel MEeXIY
Y4aCTHUKaMU IPOEKTHOM KOMaH bl B paMKax
KOJJIEKTUBHOM NMPOEKTHOU paboTsl B chepe NN
Ymeer: -[U-1. CY] yuutsiBath B pabote
KOTHUTHBHBIC MCKAXKECHUS YEJIOBEKA, BBISIBIISATD
npens3aroctu cucreM M, apryMeHTHpOBaHHO

OIIEHUBATh HAJEKHOCTh TaHHBIX U BhlIauu MU[U-2,




CVY] BBISBIATH HEONPENEIEHHOCTh B JAHHBIX U
pekomennanusx MU, -[U-1, CY] ctaButh 3agauy
pa3MeTKH JaHHBIX JIJIS MAITUHHOTO OOYUYEHUS U
OIICHUBATh Ka4eCTBO pabOTHI pa3MeTIHKOB, -[ -2,
CVY] ocy1iecTBasTh HHTETPALIMIO TOTOBBIX
MPOrpaMMHBIX MOJYJIEH U MOACUCTEM B OOIIYIO
CUCTEMY UCKYCCTBEHHOI'O MHTEJUIEKTA, -[11-2, CVY]
MCIIOJIb30BaTh MPOABUHYTHIE METO/IbI TOBBILICHHS
ycToitunBoctu Moaened AutoML, -[U-2, CVY]
YUUTBHIBATh YPOBEHb LIUPPOBOM IPaMOTHOCTH
cobecennuka B cpepe MU npu o6cyxaeHnn
crienuduanbix M-puckoB Umeet npakruueckuii
onbIT: -[1-3, CY] noucka onTuMaabHbIX PEIICHUH C
YYETOM UMEIONIUXCS TaHHBIX U MPOTHO30B, -[U-2,
CV] opranuzanuu KpayJCOpCUHIa pa3METKU
NaHHBIX JIs MalmHAOTO 00y4enwus, -[U-1, CV]
[pa3BEPTHIBAHUS U COMTPOBOXKACHUS MOJIEEH
MaITMHHOTO O0y4YeHUs B IPOIYKTUBHOM cpene, -[ M-
2, CY] ucnonb30BaHus 0a30BBIX METOOB 3aIUTHI
OT aTaK ¥ UCKaKEHUH JTaHHBIX B o0NacTu
MaIIMHHOTO 00y4eHus, -[U-2, CY] agantanuu
onucanusi UM-cucteMsl 1o Hy Kbl
crerkxonnepos: or HR-cnienmnanucra 1o ropucra

1.0.12 OnepanioHHbIE CUCTEMBI

3HAeT: OCHOBHbBIE KOHLENIUN COBPEMEHHBIX
omnepanroHHbIX cucteM, -[U-1, CY] ocHoBHBIE
CpelacTBa MOHUTOpUHTA U 1uarHocTuku OC,
CTPYKTYpPY COBPEMEHHBIX ONEPAIIHOHHBIX CUCTEM,
PUHIMIBI paOb0ThI X OCHOBHBIX KOMIIOHEHTOB:
a]1pa, MEHEKepa aMsATH, IOJCUCTEMBI BBOJ1a-
BBIBOJIA, (PaiiyIOBOI CHCTEMBI, OCHOBHBIE CPE/ICTBA,
MPEIOCTaBIIEMbIE COBPEMEHHBIMU OTIEPAIIIOHHBIMU
CUCTEMAMM MPHUKJIAJHBIM IIPOTPAMMaM IS
[pELIEHUsT CHCTEMHBIX U MOJIb30BaTENIbCKUX 3a/1a4,
OCHOBHBIE KOHIEMIINH, TPUHIIUIIBL, TEOPUU U
(bakThl, CBA3aHHBIE C TIOCTPOESHUEM COBPEMEHHBIX
OIEPALMOHHBIX CUCTEM YMEET: UCIIOIb30BaTh
CTaHJapTHbIE HHCTPYMEHTHI coBpeMeHHBIX OC npu
peleHny 3a1a4 MpoheCcCUOHATBHOM NesITeTbHOCTH,
-[1-1, CY] BbIOHpaTh ONEepaniMOHHYI0 CUCTEMY U €€
napaMeTphl ¢ y4eToM TpeOOBaHUi K
Pa3BEPTHIBAHUIO M CONTPOBOKIAEHUIO MOJIEIIEH
MCKYCCTBEHHOI'O MHTEJUIEKTa B CPelIe
DKCIUTyaTally, UCIIOIb30BaTh CTaHAAPTHBIE
UHTEp(EChl COBPEMEHHBIX ONEPAMOHHBIX CHCTEM
TSI pelieHns 3a/1ad IpodeccruoHaIbHON
NesITeIbHOCTH, UCTIONIB30BaTh HHTEP(EChI
MPUKIIATHOTO TPOrPaMMHUPOBAHUS,
[IPEIOCTABIIIEMbIE COBPEMEHHBIMU ONIEPALIIOHHBIMU
CHUCTEMaMH, yCTaHABIMBATh U HACTPANBATh
OIEpallMOHHYI0 CUCTEMY, CO3/1aBaTh IIPUKIIAIHbIE
nporpammel B repMuHax APl OC, ucnons3oBars
CTaHJAPTHBIE HUHCTPYMEHTHI COBPEMEHHBIX
OTIEPAIIMOHHBIX CUCTEM TP PELICHUH
MPAKTHYECKUX 3a]au MimeeT npakTuuecKuil OmbIT:
[paboThl ¢ OCHOBHBIMM BHU1aMu uHTepericoB OC -

koMmaHiHbIM U API, -[U-1, BY] peanuzauun




CKPHUITOB U HACTPOMKHU ONIEPALIMOHHON CUCTEMBI
111 aBTOMATU3allMY 3aIlyCcKa, MOHUTOPHUHTA U
YCTOMYMBON pabOTHI CEPBUCOB UCKYCCTBEHHOTO
WHTEIJIEKTa B cpene skcruryatauuu|[ -1, CY]
MCII0JIb30BaHMs CPEACTB MOHUTOPUHTA U
nmuargoctuky OC g a"Haiau3a cTaOMJIBHOCTY U
[IPOU3BOAUTEIBLHOCTH CEPBUCOB UCKYCCTBEHHOTO
WHTEJUIEKTa B CPEJIe IKCILTyaTalluH, CO3aHus
KOMaHIHBIX (paitnoB, ucronb3oBanus API
OTIEpAIMOHHBIX CUCTEM IIPHU pa3paboTke
MPUKIAIHBIX TPOTPAMM JJIsl PEIICHUS 3a1a4
npodeccuoHaNbHOMN 1eATeIbHOCTH, CO3/IaHuUs
MPUKIJIAJHBIX IPOTpamMM ¢ Uctob3oBaHuemM API
'Windows, UCIIOJIB30BaHNS OCHOBHEIX BHJIOB
uHTEepdeiicoB onepanuonHon cucrembl Windows,
paboThl C OCHOBHBIMHM KOMITOHEHTaMH COBPEMEHHBIX

OINCPATMOHHBIX CUCTCM

4. O0béM 1 BUIBI YUeOHOI1 padoThI

OO6m1as TpyA0€MKOCTh JUCHUIUIMHBI cocTaBisieT 3 3.e., 108 4., 70,5 4. KOHTaKTHOM

paboThI
Pacnipenenenue no cemectpam
. Bcero B Jacax
Bun yuebnoit paboret 4acoB Howmep cemectpa
4
O6mast Tpy10EMKOCTh AUCITUTUIMHBI 108 108
AyoumopHvie 3auamusi: 64 64
Jlexuuu (JI) 32 32
[IpakTudeckue 3aHATUS, CEMHUHAPHI U (HIIN) IPYTHE BHUIBI 0 0
aynuTopHbIX 3aHsaTHi (I13)
Jlabopatopusie pabotsl (JIP) 32 32
Camocmosmenvuas paboma (CPC) 37,5 37,5
Wzyuenne HoyrOyka "OT1O0p npu3HaKoB" 4 4
N3yuenue tembl "baiiecoBckas onTuMu3anus u
npuMmeHenue B AutoML" 13 13
Nzyuenune u ananu3 crareit yposHs 1 benoro crincka 10 10
(cratbu B CBOOOTHOM JOCTYTIC)
[ToaroroBka k 3a4eTy 10,5 10.5
KoHcynbTanuu 1 mpoMexXyTodHas aTTecTalus 6,5 6,5
Bux konTpons (3adet, qud.3avueT, IK3aMeH) - nud.3aueT

5. ConeprkaHue TUCHMILIIIMHBI

O0beM ayaIUTOPHBIX 3aHATHH MO BUIaM B
pa;ﬁma HammeHnoBaHue pa3aesioB TUCIUILTHHEL Jqacax
Bcero JI I13 JIP
1 |OcHOBBI MalIMHHOTO 00y4€HUs U 0a30BbIE MOACIU 24 12 0 12
2 |Mogenu u MeTO/Ibl O0YUEHHUS C YUUTEIEM 14 6 0 8
3 |O0ydeHue 6e3 yuuTeNss U YMEHBIICHHUE 10 6 0 4




pa3MEpHOCTH

4 |[IpogBuHYTBIE TEMBI U ABTOMAaTH3ALMS 16 8 0 8
5.1. JIleknun
Ne Ne Koa-
rexuuulpasena HanmeHoBaHMe niM KpaTKoe coAepKaHUE JIEKIIMOHHOTO 3aHATUS BO
4acoB
Brenenne B mammHHOE 00ydeHue VICKyCCTBEHHBIN WHTEUICKT M MAIIMHHOE
1 1 |obyuenue. 3agaun ML. Meton Onrkaldiix coceneit Ais 3aa4 perpeccuu u 3
knaccudukanuu. HauBneiii baitec.
5 1 MeTpuKH OIIEHKH KauyeCcTBa MOJICIICH Accu.racy, Precision, Recall, F1-score, ROC- 1
AUC. MSE, RMSE, MAE, MAPE, R?, Adjusted R>.
Jlunelinas perpeccus U ee BEpOsTHOCTHAsI MHTepIpeTanus [ palueHTHbIN CIYCK,
3 1  |Hopmanuzanus. HopmanbHOe ypaBHeHHE. MeTol MakCUMaJIbHOTO npaBaonogodus | 3
B JIMHENHOM perpeccuu. balieCOBCKUI BBIBOJ B IMHEUHON PErPECCUN.
Jloructuyeckas perpeccusi MeTo MaKCUMallbHOTO MPaBIoONoA00Hs B
4 1 [moructuueckoii perpeccun. Curmouna. Jlorucruueckasi GyHKIUS MOTEPb. 3
baiiecoBCkMil BEIBO/ B JIOTUCTUUECKOM pEerpeccum.
5 1 Nuctpymentsl ML-umkenepa Perynspuzanus (Lasso, Ridge, ElasticNet), 5
nepeoOydeHne, KpoCcc-BaIuIaIHsl, pelIeTyaThblii MOUCK.
6 ’ MeTton onopHbIX BeKTOpoB (SVM) Jluneitnsiii u HenuueitHsid SVM, sinpa, Hinge 3
loss. RVM.
7 2 |depesbs pemennit Unaexc JxuHu, SHTpOnus. 1
3 ) AycaM6nH MeToA0B barruHr, ciyyaitHsli siec, rpagueHTHbI OyctuHr (XGBoost, )
LightGBM), cTexunr.
9 3 Knacrepuzamus k-means, Elbow method, Silhouette score, DBSCAN. 4
Wepapxuueckas knactepusanus. baitecosckuit GMM, EM-anroputwm.
10 3 [Merons! nonmwxkenus pazmepaoctu PCA, t-SNE, UMAP, PACMAP. 2
1 4 3anada pamxkupoBanus (2 yaca) Pointwise, Pairwise, Listwise, MeTpuku )
PaHXKUPOBAHMUS.
12 4 OT60p U mpeodpa3oBaHue NpU3HAKOB MeToibl 0TOOpA: CTaTUCTHUYECKUE, 4
MOJIEJIbHBIE, UTEPATHUBHEIE. .
13 4 ABTOMaTI/IBaL[.I/IH.M]_j U THIepriapaMeTpoB (2 yaca) Grid‘and Random Search, 5
Bayesian Optimization (Optuna), AutoML-cucrems! (LightAutoML).
5.2. llpakTyeckue 3aHATHS, CEMHUHAPbI
He npenycmorpeHnsl
5.3. JIabopaTropHbie padoThI
Ne Ne y Koa-
sansTuspasiena HaumeHnoBaHMe WM KpaTKoe CoJepKaHue 1a0opaToOpHOI paOOTHI BO
4acoB
1 1 3agaun KiIaccu(UKAIMU U PETPeCcCri, METO] OMKaIIIX coceell, HAMBHOTO 6
baiiecoBckoro knaccuukaropa. OneHka TOUHOCTH MOZETICH
2 1 |[Meton nuHeHON perpecun. MeTos JJIOrHCTUYECKOW PErpeccuu 6
3 2 [Mertox ONOPHBIX BEKTOPOB 4
4 2 |lepeBbs pemieHu U X aHCAMOIH 4
5 3 [MeToapl KJIacTepHU3ali U TOHUKEHUS Pa3MEPHOCTH 4
6 4 [3amava paHXUPOBAHHS 4




7 | 4 |OT60p MIPU3HAKOB U aBTOMATU3AIUs 00yUYEHUS

5.4. CamocrosiTesibHasi padoTa CTyIeHTA

Brimonuenue CPC

IMogsun CPC

Crnucoxk nureparypsl (¢ yKkazaHUEM
paszienos, IIaB, CTPaHUI) / CChIIKA Ha

pecypc

CemecTtp

Koi-
BO
JacoB

M3yuenne HoyTOyKa "OTOOp MpHu3HaKoB"

[TpunoxxeHHsbIN Daiin

4

MN3yuenue tembl "baiiecoBckas
ONTUMU3aLMs U puMeHeHne B AutoML"

XyTtrep, @. Beenenue B
ABTOMAaTH3UPOBAHHOE MAIIMHHOE 00y4YeHHE
(AutoML) : cnpaBounuk / ®@. Xyrrep, JI.
Kortxo¢, X. Banmopen ; nepeoa ¢
anruiickoro B. C. fnenkosa.. — MockBa :
JIMK Ilpecc, 2023. — 256 ¢c. — ISBN 978-
5-93700-196-2. — TekcT : AMeKTPOHHBIH //
JlaHb : 3J€KTPOHHO-OMOINOTEUHas CHCTEMA.
— URL: https://e.lanbook.com/book/348104
(nata obpamenus: 26.07.2025). — Pexxum
TOCTYyTIA: 111 aBTOPpHU3. Monb3oBareneit. C.
18-43

13

M3ydenue u aHanu3 crtater ypoBHs 1
bernoro criucka (cTarbu B CBOOOTHOM
TOCTYTIC)

1) Kim, S.-J.; Bae, S.-J.; Jang, M.-W. Linear
Regression Machine Learning Algorithms
for Estimating Reference Evapotranspiration
Using Limited Climate Data. Sustainability
2022, 14, 11674.
https://doi1.org/10.3390/sul41811674 2)
Rymarczyk, T.; Koztowski, E.; Klosowski,
G.; Niderla, K. Logistic Regression for
Machine Learning in Process Tomography.
Sensors 2019, 19, 3400.
https://doi.org/10.3390/s19153400 3) Kim,
S.; Ko, B.-C.; Nam, J. Model Simplification
of Deep Random Forest for Real-Time
Applications of Various Sensor Data.
Sensors 2021, 21, 3004.
https://doi.org/10.3390/s21093004
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HOI[I"OTOBKa K 3a4CTy

MuTsikos, E. C. lcKyccTBEHHBIN HHTEIIEKT
Y MaIIMHHOE 00y4YeHue : yueOHOe mocooune
it By30B / E. C. Mutsxos, A. I. [lImenera,
A. W. Jlanpraun. — Cankt-IleTepOypr :
Jlanb, 2025. — 252 ¢. — ISBN 978-5-507-
51465-6. — Texkct : anmekTpoHHbIH // JIaHb :
PJIEKTPOHHO-OMOIMOTEYHAs CUCTEMA. —
URL: https://e.lanbook.com/book/450827
(mara obpamenus: 26.07.2025). — Pexum
nocTyna: s aBTopu3. noyb3oparenei. C.
16-28, 78-90, 104-118, 136-150, 229-241.
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6. ®oH/1 O1IEHOYHBIX CpeaCTB 1JIA IPOBCACHHUSA TEKYIIECI0 KOHTPOJIA YCIIEBACMOCTH,

HpOMe)I(yTO‘IHOﬁ arTreCcralumn




KoHTponk kauecTBa 0CBOCHHS 00pa30BaTEIbLHOMN MPOrpaMMbl OCYIIECTBIISICTCS B
cootBeTcTBHH ¢ [TookeHHEeM 0 OaJITbHO-PEUTHHIOBOW CHCTEME OIICHUBAHUS PE3yIbTaTOB
y4eOHOM JIeSITEIIFHOCTH 00yYaIOIIUXCSI.

6.1. Kontpoabubie meponpusitus (KM)

No
KM

Ce-
MECT]

Bun
KOHTPOJISI

HazBaunue
KOHTPOJILHOTO
MEPONPUATUSI

Bec

Makc.
Oamn

[Topsimok HauncaeHUs 6aIoB

Yuu-
TEHIBa-
erca B [1A

Texymmii
KOHTPOJIb

KonTponpHas
pabora 1

BapuaHT KOHTPOJIBHOM paboThI
COZIEPKUT 3 3aJaHus.

[lepBoe 3aaHne HY)HO
BBITIOJTHUTb, UCIIOJIB3YS
Hawnnbiii baitecoBckuii
knaccudukatop u Mmeroq kNN.
Hawunsii baitec: npaBuibHO
HalJIeH BBIXOJ Kilaccudukaropa
- 1 Gam.

kNN: npaBuiIbHO perieHa
3a/1a4a C MCIIO0JIb30BAHUEM
magHoro merona - 1 6as.

3a paBUIIBHOE PELLIEHUE
BTOPOTO U TPETHETO 3aJaHUs
Takke 1o 1 Oamy.
MaxkcumanbHbIi 0as - 4.

¢ depeHIINPOBAHHBIH]
3a4eT

Texyuui
KOHTPOJIb

JlaboparopHas
pabora 1

10

3agaHue U KOJIUYECTBO OaIIOB -
B IIPUJIOKEHHOM (paiine.
MakcumaitbHbIi 0asur - 10.

i epeHIIMPOBaHHBIN
3ayer

Texyuui
KOHTPOJIb

KontponbpHas
pabora 2

BepHo cocTaBieHo U pelieHo
HOpMaJIbHOE ypaBHEHHE - |
Oa.

BepHo HalifieH BBIXO/
[MOCTPOCHHOW MOZAEIIH JIs
BXOIHBIX JaHHBIX - 1 0aml.
Bepno naiinena onenka MSE
Mozeiu - 1 0ajur.

BepHo pemiena 3aiaqa 2 - 1
Oa.

MaxkcuMallbHEIN 0aint - 4.

Qg pepeHIIMPOBaHHBIN
3ager

Texymui
KOHTPOJIb

JlaGopaTtopHas
pabota 2

10

3asaHue - B IPUJIOKEHHOM
¢aiine. B ¢aiine 20 Borpocos
o 0.5 6ana. MakcuManbHBIN
6amn - 10.

nudGepeHpoBaHHbII
3a4eT

Texymui
KOHTPOJIb

KontponbpHas
pabora 3

BapuaHT KOHTPOJIbHOI pabOThI
COCTOMT U3 JIBYX 3a/IaHUMU.
[IepBoe 3amanne: BEpHO
3anucaHa cCUCTeMa JJis
HaXOXKIEHHsT Moaenu - 1 Oamn.
BepHo HalifieHbl TapaMeTpsl - 1
Oan.

BepHo HaliieHbl OIOpHbIE
BEKTOpHI - 1 Ga..

BepHo caenano Bropoe 3agaHue
- 1 Gamn.

MaxkcumanbHbIH 6am - 4.

Qg pepeHIIMPOBaHHBIN
3ager




Texymui
KOHTPOJIb

JlaGopaTtopHas
pabota 3

10

Kelic oT MHIYCTpPHAIBHOTO
naptHépa. Pemenue 3agaun
Kjaccu(ukanum crama ¢
MCIIOJIb30BaHUEM METO/Ia
OTIOPHBIX BEKTOPOB (SVM).

B nouToBbIX cepBHUCaxX U
KOPIOPAaTHUBHBIX CHCTEMaX
3aIUTHI OT KHOEPYTpo3
TpeOyeTcsl BHICOKOTOYHBIHM
craM-(UITBTP, CIIOCOOHBIN
OTJINYATh BayKHBIE MTHUCHhMA OT
(UIIMHTOBBIX U PEKJIAMHBIX
PacChUIOK.

Byl penraere peanbHyo 3a1a4y
OuMHApHOM Kiaccu(UKAILIUK: 110
TEKCTY IEKTPOHHOTO HUChMa
OIIPEIEIIUTh, SBJSETCS JIU OHO
CIIaMOM, HCTIONb3YSl METOJ
OIIOPHBIX BEKTOPOB U
mpeoOpa3oBaHKUE TEKCTa B
BEKTOP MPHU3HAKOB. 3a/1aHUE - B
npuwiokeHHoM (aiinie. B daitne
20 Bompocos 1o 0.5 6ana.
Maxkcumanbhblil 0asmt - 10.

nudepeHIpoBaHHbII
3a4eT

Texymmii
KOHTPOJIb

KonTponpnas
pabora 4

BapuaHT KOHTPOJIbHOI pabOThI
COJEP>KUT 2 3aJJaHUs.

[TepBoe 3amanue:

BepHo HalifieHa niyOuHa u
KOJIMYECTBO TOYEK - 1 Gast.
Bepno Haiinen Infornation Gain
- 1 6amn.

Bropoe 3ananue:

BepHo onpeneneHsl
WH(GOPMATUBHbBIE TIPU3HAKH JIJIS
pasneneHus - 1 6amr.

BepHo HallieH BBIXO[
MOCTPOCHHOM Mozenu - 1 Gasur.
MakcuMalIbHBIN Oa - 4

¢ depeHIINPOBAHHBIH]
3a4eT

Texyuuin
KOHTPOJIb

JlaGoparopHas
pabora 4

10

Kelic oT MHIyCTpHUaIbHOTO
naptHepa. Pemenue 3agaun
KOPPEKLUH ITOKA3aHUN
KOPHOJIMCOBOIO PacxoJ0OMepa Ha
OCHOBE aHcaMOJel JiepeBbeB
peLieHui.

B HedTerazoBoit oTpaciu
KOPHOJIUCOBBI PaCcX0/IOMEPHI
WCIIOJIB3YIOTCS JUIs y4€Ta
00BEMOB JOOBIUH, HO UX
TOYHOCTb NAJACT NPU HATUINH
ra3a B )KMJIKOCTH.

Brbl pazpabarbiBaeTe MOsEb
MaIIMHHOTO 00y4eHus, KoTopas
KOPPEKTUPYET MOTPEIIHOCTh
M3MEPEHHUI MacCOBOI0 pacxoza
Ha OCHOBE JAaHHBIX O
BJIQKHOCTH, TJIOTHOCTH U

i pepeHIMPOBaHHBIN
3ager




HAOTI0IaeMOM pacxoae —
3a/;a4a, BOCTpeOOBaHHAS B
CUCTEMAX IPOMBIIIJIEHHON
ABTOMATHU3AIUN U y4ETa
peCypcoB.

3aJjaHue - B MPUIOKEHHOM
¢aiine. B ¢daiine 20 Bompocos
rmo 0.5 6anna. MakcuMaIbHBIH
oamr - 10.

Texymui
KOHTPOJIb

KontponbHas
pabora 5

BapuaHT KOHTPOJIBHOM paboThI
COJEP>KUT TPH 3aJIaHHUA.
[lepBoe 3ananue:

BepHO ucnonb30BaH METOA
MepapXUyeCKON KIaCTepU3aluu
- 1 Gann

[TocTpoena nenaporpamma - 1
Oamn

Bropoe u TpeThe 3aaaHue - 1o 1
Oamty

MaxkcuManbHbIH 6at - 4.

nudpepeHITpoBaHHbII
3a4eT

10

Texyuuin
KOHTPOJIb

JlaGoparopHas
pabora 5

10

Kelic oT MHIyCTpHaIbHOTO
naptHepa. Pemenue 3agaun
onpeneneHus 3pHeKTuBHOCTH
KOTHUTHUBHO-IIOBE/IEHYECKOU
TEpanuy y NaueHToB ¢
IETpeCccuei ¢ UCOJIb30BaHUEM
KJIACTEPHOTO noxaxona. B
MEPCOHAIM3UPOBAHHON
MEAMIIMHE BaXKHO
[IPOrHO3UPOBATh, KAaKHE
MalMEeHTHI C lenpeccueit OyayT
XOpOIIIO pearupoBaTh Ha
[ICUXOTEPAIHNIO, & KOMY
noTpedyeTcst MeUKaMEHTO3Has
OJICPKKA.

BbI IpuMeHsieTe KIIaCTepHBIN
MTOXO/ 1JIs1 BBISIBJIICHUS
CKPBITHIX HOATPYII MallUEHTOB
U TIOCTPOECHUS
WHAWBHUIYaJIbHBIX MOJIEEH
[IPOrHO3UPOBAHMS

b PEeKTUBHOCTH JICUSHUS —
3a/1a4a, aHAJIOTUYHAs peaJbHbIM
KelicaM B KJIIMHUYECKON
MPaKTUKE U OMOMETUIIMHCKUX
MCCIIETOBaHMSIX.

3azaHue - B IPUJIOKEHHOM
¢aiine. B ¢aiine 10 Bormpocos
no 1 6ayty. MakcumanbHbIH
6an - 10.

i pepeHIMPOBaHHBIN
3ager

11

Texymui
KOHTPOJIb

JlaGoparopHas
pabora 6

10

3agaHue U KOIUYECTBO OaIIoB -
B IIPHJIOYKCHHOM (haiie.
MakcumaitbHbIi 0asur - 10.

Qg pepeHIIMPOBaHHBIN
3ager

12

Texyuin
KOHTPOJIb

JlaGoparopHas
pabora 7

10

Kelic oT MHIYCTpPHAIBHOTO
naptHépa. Pemenue 3agaun
KJIACCU(UKAIIUU H PETPECCUU C

i pepeHIIMPOBaHHBIN
3ager




ucnonb3oBanueM LightAutoML
W aHaJli3a BaKHOCTH
MPU3HAKOB.

B 6ankoBckoit cdepe,
crtpaxoBanuu 1 HR-ananmutuke
TpeOyIOTCs OBICTPBIC U TOUHBIC
MOJIEITH JUTS IPUHSITHS
pEIICHUI: OT OLIEHKH PUCKOB JI0
noa0opa KaHIu1aToB.

Brl periaete peanbHylo 3a/1a4y
(xmaccudukanys TpaH3aKIHiA,
MpecKa3aHue CTOUMOCTH
CTPaxoBKH U JIp.) C TOMOIIBIO
coBpeMeHHbIX AutoML-
TEXHOJIOTHiA, aBTOMATHYECKH
moIoupasi MOJEIH U
aHATM3HPYS, KaKHe MPU3HAKU
HauOoJee BayKHBI I IPUHSITUS
pEIICHUSI.

3aJjaHue - B MPUIOKEHHOM
¢aiine. B ¢daiine 10 Bompocos
mo 1 6amry. MakcuMabHBII
6amn - 10.

13

Texymui
KOHTPOJIb

Koman b
MUHHU-TIPOCKT

KoMaHHBINT MUHU NIPOEKT.
[Ipoananu3upoBaH aTacer,
poBe/ieH 0TOOp MPU3HAKOB - 1
0asu1, MOHMKEHA Pa3MEPHOCTh U
BHU3yaJIU3UPOBaHbI JaHHBIE - |
6am. [IpoBenen ananus
peLIeHUH 3TOH 3a1aul JpYyTrUMU
HCCIIeI0BaTeNsIMHU, 0030D
aHayoroB - 1 Gam.
[IpuMeHeHBI Tpu MeToAA
MaIIMHHOTO 00yUYeHHS IS
pELIEeHHS 33/1a4U, C HACTPOMKOH
runeprnapaMerpos - 3 Gaia.
[Ipumenen AutoML - 1 6am.
[IpoBenena 3amura B BUJE
HAy4YHOT'O JI0KJIa/la ¢ OTBETaMu
Ha BOIIPOCHI - 3 Gaia.
MaxkcumanbHblil 0asmt - 10.

Qg epeHIIMPOBaHHBIN
3ager

14

[Ipome-
KyTOYHAs
aTTecTanus

3aueTHas
pabora

B owtere 5 3amanuii (kaxaoe
mo 1 Gamry).

i epeHIIMPOBaHHBIN
3ayer

6.2. Ilpouenypa nposeaeHusi, KpUTEPHUH OLCHUBAHUS

Bun npomexyTouHOM

IIpouenypa nposeneHus Kpurepun onieHnBanus
aTTeCTallun POEAYpa HPOBEA PHTEp H
muddepenunpoBannbiii  |[luceMenHo, mo Ouneram. Bpems noarorosku - 1|B coorBeTcTBUM € mil. 2.5,
3a4er 4ac, JaJjiee 3allUTa, OTBETHI Ha BOIIPOCHI. 2.6 Ilonoxenus

6.3. ITacopt oHaa OLIEHOYHBIX CPEACTB

|KOMneTeHuHH|

Pesynprarel 00yueHus

Ne KM




[1K-1

Ymeert: - [U-1, CY] BbIOUpaTh 1 alaniTUPOBATh ONTUMAJIbHBIN
aJITOPUTM MAIIMHHOTO OOYYEeHHMs JIJIsl KOHKPETHOM 3a71a4i

[1K-1

Nmeet npaktuueckuit onsiT: - [M-1, CY] TectupoBanus
MOJIEJIEN ITepe]l pa3BEPThIBAHUEM, OLICHKU KauyeCcTBa MOJEIIEH
MaIIMHHOTO 00y4eHHUs

[1K-3

3uaet: - [U-1, CY] 0oCHOBHBIC METO/IBI CTATUCTUYECKOTO
MAIIMHHOTO O0yYCeHHUS

[1K-3

Nmeet npaktuueckuit onsitT: - [M-1, CY] agexBarHoro
BBEIOOPA METOJIOB CTATUCTHYECKOTO MAITMHHOTO OOYYCHHSI C
y4IETOM 0COOCHHOCTEH MaHHBIX H 33]1a4n

HH

[1K-6

3uaet: - [U-2, CY] pa3nuyHble apXUTEKTYphI
PAHKUPOBAHHOTO MOUCKA (OTHO-ABYX-TpeXCTauiHOE
paH>XKMPOBAHUE)

[1K-6

Ymeert: - [U-1, CY] npumeHaTs MeTOIbI OaiieCOBCKOM
knaccudukanuu u ancamoneBbie Mmetobl MO (63rTHHT,
OyCTHHT, CTOKHHT MOJIEJICH), a TAK)Ke MPOM3BOIHBIX OT HUX
(cmyuaiiHble Jeca, TpaJiueHTHBIN OYCTHHT Ha JIEPEBBSIX )

[1K-6

Nmeet npaktudeckuit onsiT: - [M-2, CY] ucnosnb3oBaHus
WHCTPYMEHTOB OLIEHKH Ka4eCTBa MOJAEEH paHKUPOBAHUS U
CpaBHEHMSI PAaH)XKUPYIOIIUX MOJIeTIEN MeX Ty COOO0M;
MPUMEHEHHS METOJIOB 00yUueHHs TUIMA pairwise U listwise;
MCIIOJIb30BaHUS PA3IUYHBIX APXUTEKTYP PAHKUPOBAHHOTO
MoucKa (0JTHO-JIByX-TPEXCTAIUHHOE PAHXKHUPOBAHNUE)

[1K-7

3uaer: - [U-3, CY] 6a30Bble METPUKH KadecTBa OOydeHHS Oe3
yuutens (silhouette score adjusted rand index)

[1K-7

Y™meer: - [U-1, CY] ucnonb30BaTh HHCTPYMEHTHI OUUCTKH
TAHHBIX U MTPEeIBapUTEILHON MOATOTOBKY JaHHBIX METOAAMU
MOHW)KEHUS Pa3MEPHOCTH U BH3YaJIN3alluH [T aHAIIA32
TAHHBIX

[1K-7

Nmeet npaktuueckuit onsIT: - [M-3, CY] ucnons3oBanus
TOTOBBIX HHCTPYMEHTOB TSI OLIEHKH KaueCcTBa
KJIACTEpU3AINU U APYTUX Mojiesieit 0e3 yuurens

[1K-9

Ymeer: - [U-1, CY] npoBoauTh OAHOMEPHBIN U1 MHOTOMEPHBIN
aHaJIW3 IPU3HAKOB, B TOM YHCJIE C UCTOIb30BAHUEM CPEJICTB
Busyanuzamnuu [1-4, CY ]| npuMeHsaTh CTaHAAPTHBIE METOJIbI
0TOOpa MPU3HAKOB U BBIOUPATH ONITUMATBHOE TTOJIMHOKECTBO
MPU3HAKOB

[1K-9

Nmeet npaktuueckuit onsiT: - [M-3, CY] ucnonb3oBaHus
METOIOB MOHIKEHHS Pa3MEPHOCTH U oA00pa ONTHMAaIbHON
pPa3MEpHOCTH B 3aBUCHUMOCTH OT HEOOXOAUMOM 1011
00bSICHEHHON TUCTIEPCUH

[1K-12

3Haet: - [U-1, CY] kareropuu 3a1a4 aBTOMaTH4€CKOTO
MaIIMHHOTO O0y4eHUs

[1K-12

Y™meer: - [U-1, CVY] ananu3upoBath cienuUKy 3a/1auu ¢
Yy4ETOM COBPEMEHHBIX TPEHI0B (HAIIPUMEp, UCIIOJIb30BAHNE
AutoML mi1s 06paOoTKH OOJBIITNX JTAHHBIX, HHTETPALIHS C
MLOps), BeIOupath nogxoasue AutoML-uHCTpYMEHTbI

ITPHUIIOKCHUAX.

Tumnosslie KOHTPOJIBHBIC 3aaHUs 110 KAXKAOMY MCPOIIPHUATHIO HAXOAATCS B

7. YueOHO-MeToAMYEeCKOEe M HH(OPMAIIMOHHOE OOecniedeHUue TUCIMIITIMHBI
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0) dononHumenvHas iumepamypa:

1. Jemunos A. K.

Jemunos, b. M. KyBmnnoB

HckyccTBeHHBIN HHTEIUIEKT : yueb. mocodue / A. K.
; FOx.-Ypan. roc. yu-T, Kad. [Ipuknan. maremaTtuka ;

HOVYpI'Y. - Yensabunck : U3aarensctBo FOYpI'Y, 2008. - 65, [1] c. : u.
2.  Scuuukuii JI. H. BBenenue B HCKyCCTBEHHBIA MHTEIUICKT : YUeO.

nocobue / JI. H. Slcauikuii.

- 2-e u3n., uchp.. - M. : Axkanemus, 2008. - 174, [1 ] c.

6) omedecni6eHHble U 3apy6€9fC‘Hbl€ HCYPHAJIbL NO OMCZ/}MI’UZMHe, umeruuecs 6 oubniuomexe:

He npenycMotpenbt

2) MemoouuecKkue YKazanus 0Jis Cmyo0eHmos no 0C80EHUI0 OUCYUNTUHDL:
1.  Otbop npu3HaAKOB
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Haumenosanue
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Murtsikos, E. C. IcKyCCTBEHHBIN MHTEIUIEKT U MAIIMHHOE
oOyuenue : yueOHoe mocodbue s By3os / E. C. Mutsikos, A. T
OCHOBHAS 9bC [[ImeneBa, A. U. Jlanptaun. — Cankrt-IletepOypr : Jlans, 2025.
2 N31aTeNbCTBA — 252 c. — ISBN 978-5-507-51465-6. — Tekcr :
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26.07.2025). — Pexkxum mocTyna: AJis aBTOPH3. TIOJb30BaTENCH.
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ononHuTebHas 9BbC nanubix / [1. @nax. — Mocksa : JIMK Ilpecc, 2015. — 400 ¢. —|
3 TenaTvba N3aTeNbCTBA ISBN 978-5-97060-273-7. — TekcT : 21eKTpoHHBIH // JIaHb :
patyb Jlanb QIIeKTpOHHO-O0nOoreyHas cucrema. — URL:
https://e.lanbook.com/book/69955 (nara oOpameHus:
26.07.2025). — Pexxum mocTyna: A1 aBTOpH3. TIOJIB30BaTENCH.
Mbpdu, K. I1. BeposTHOCcTHOE MaminHHOE 00yueHue. BBenenue
9BbC .
4 JlononHuTeNbHASA N — / K. I1. Mapodu ; nepeBon ¢ anmuiickoro A. A. CaIMHKHHA. —
muTeparypa A Mockasa : JIMK Ilpecc, 2022. — 940 c. — ISBN 978-5-93700-
Jlanb .
119-1. — Tekct : neKTpoHHBIH // JIaHb : SIEKTPOHHO-




oubnuoreunas cucrema. — URL:
https://e.lanbook.com/book/314891 (nara obparmenus:
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