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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

IInanupyemMsble pe3yapTaTbl OCBOCHUS [Inanupyemsble pe3yabTarsl
OIT BO (xommieTeH1Inn) 00y4YeHHUs 10 AUCITUTUTHHE
[TIK-1 [LC-5] Criocoben npuMeHATh U (KIIH) Ymeert: - [U-2, [1Y] Be1OUpatTh 1 aganTupoBaTh
MIPOEKTUPOBATH PA3JINYHbIE HHCTPYMEHTHI U ONTUMAJIbHBINA aTTOPUTM MAITUHHOTO OOYYEHUS JIJIs
HMHXEHEPHBIE TPAKTUKU MPOMBIIIEHHOM KOHKPETHOM 3a7a4u
pa3pabotku cuctem UMW, pa3BepTeiBaHus U Mmeet npaktudyeckuii onsIT: - [M1-3, ITV]
COIIPOBOX/ICHUS MOJIEJIEH MAITMHHOTO OOYYCHHS B [TECTHPOBAHUS MOJIEIICH TIepe/l pPa3BepTHIBAHUEM,
MIPOAYKTUBHOM CpeJie OILICHKH KayeCcTBa MOJENEH MalllMHHOTO 00y4YeHUs

3naert: - [U-1, ITY] ocHOBHBIE METOIBI
[IK-2 [MF-4] Crioco6eH npuMeHSTh CTaTUCTHYECKOTO MAIIMHHOTO OOY4EHUS
CTAaTUCTUYECKUE METOBI JJISl aHalIu3a JaHHbIX, |MMmeeT mpaktudeckuit onwitT: - [M-1, [1Y]
BaJIMIAllN MOJIeJIel MAIlIMHHOTO OOyYeHUS U |[aJIcKBaTHOTO BHIOOpA METOMOB CTATHCTUYECKOTO
MTPOBEICHMSI SKCTIEpPUMEHTOB B oOnactu N MAITUHHOTO O0YYEHUS C Y4ETOM 0COOCHHOCTEH
TAaHHEIX U 3373491

3naert: - [U-2, [1Y] paznuuHble apXUTEKTYpbl
[PaH)XMPOBAHHOT'O MOUCKA (OHO-/IBYX-
TpPEXCTAINIHOE PAHKUPOBAHNUE)

Ymeer: - [U-2, IIY ] npuMeHaTh METOIBI
0aiiecOBCKOI KilacCU(PHUKALUU 1 aHCaMOJIeBbIe
MeTos1bl MO (O3TrTHHT, OYCTHHT, CTOKHUHT MOJCIIEH),

[TK-5 [ML-3] Cioco6eH npuMeHSTh KJIaCCUYECKUE
AJITOPUTMBI MAIIIMHHOTO 00y4eHHUs C TOHUMaHUEM
MX MaTeMaTUYeCKUX OCHOB U 00JacTel MPUMEHEHUS




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

MMeer npaktuueckuii onsIT: - [U-2, ITY]
MCIIOJIb30BaHMsI HHCTPYMEHTOB OLIEHKH KauecTBa
MOJIENICH PAaH)KUPOBAHUS U CPABHEHUS
PAHKUPYIOIIUX MOJIEeH MEX Ty cCOOO0M;
MPUMEHEHHUS METO0B 00yUEHUS THITA Pairwise u
listwise; HCTIOJb30BaHUS PA3IMYHBIX APXUTEKTYP
[PaH)KMPOBAHHOTO MOUCKA (OTHO-ABYX-
TPEXCTAAUNHOE PaHKUPOBAHHE)

[TK-6 [ML-4] Cioco6eH npuMeHSITh METOIBI
oOyueHus 0e3 yuuTens AJs aHallu3a CTPYKTYPhI
JTAHHBIX U BBISBIICHUS CKPBITHIX 3aKOHOMEPHOCTEH

3naet: - [U-3, [TY] 6a30Bbie METPUKH KauyeCcTBa
oOyuenus 6e3 yuurtens (silhouette score adjusted
rand index)

YMmeer: - [U-1, ITY] ncnonp3oBaTh HHCTPYMEHTBI
OYUCTKH JIAHHBIX U TIPEBAPUTEITHHON TTOATOTOBKH
TaHHBIX METOJIAMU TIOHWKESHHS Pa3MEPHOCTH U
BHU3YaJIM3AINK JIJIs1 aHATN3a TAHHBIX

Mmeet npaktruueckuit onsit: - [1-3, ITVY]
HCIIOJIb30BaHUS TOTOBBIX HHCTPYMEHTOB JIJISI OIIEHKH
KauecTBa KJIaCTEepHU3aINK U APYyTUX Mojenei 6e3
VAUTEIIS

[1K-8 [BD-1] CriocobeH ocyiecTBIsTh MOUCK,
cOOp, OUKCTKY U MPEIBAPUTENIbHBIN aHaIN3 JaHHBIX

Ymeert: - [U-1, [TY] npoBoAUTs OAHOMEPHBIN U
MHOTOMEPHBIN aHAJIU3 PU3HAKOB, B TOM YHCIIE C
WCIIOJIb30BAaHUEM CpeiCTB Bu3yamn3aiuu -4, [TV ]
MPUMEHATh CTaHAAPTHBIE METO/BI 0OTOOpa
MPU3HAKOB U BHIOMPATH ONTHUMAIHHOE
MOJIMHO>KECTBO MPU3HAKOB

MMmeer npakruueckuii onsIT: - [U-3, ITY]
MCIIOJIb30BaHUSI METOJIOB TOHM>KEHUSI pa3MEPHOCTH
Y T10/100pa ONTHUMAIBHONW Pa3MEPHOCTH B
3aBHCUMOCTH OT HEOOXOIUMOM JT0IH 00BICHEHHOM
nucrnepcun

I1K-11 [ML-7] CnocoGeH npuMeHSTh
ABTOMATHYECKOE MAITMHHOE 00yUeHne

3naer: - [U-1, [1Y] xareropuu 3anau
ABTOMATHYECKOTO MAIIIMHHOTO O0yYEeHHSI
Ymeer: - [U-1, ITY] ananusupoBats crienuuky
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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1.0.12 OnepanrioHHbIE CUCTEMBI,

1.0.17 Cbop, aHanu3 u npenodpaboTKa JaHHbBIX B
MaIIMHHOM O0y4€HHH,

1.0.15 KomnproTepHBIE CETH,

1.0.10 ApxuTekTypa BEIYUCIUTEIbHBIX CUCTEM

1.0.34 IlpoekTrpoBaHKE YEIOBEKO-MAILTUHHOTO
uHTep(eiica,

1.0.33 TexHONOTHUU U CUCTEMBI 00pabOTKH
OONBIINX JAHHBIX,

1.0.25 Ananu3 BpeMEHHBIX PSIIOB,

1.0.24 OcnoBsl DevOps,

1.0.23 Web-nporpamMmupoBaHue AJsi CHCTEM
MCKYCCTBEHHOI'O MHTEJUIEKTA,

1.0.35 OcHoOBBI pacnpeieIeHHbIX U 00JIauHBIX

BBIUMCIICHHI,




1.0.38 Ba3bl ganuabsix NoSQL,
[Tpon3BoACTBEHHAS MPAKTHKA (HAYYHO-
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

3HAET: OCHOBHBIC MMOHATUS U IPUHITUTIBI
MOCTPOCHUS BBIUUCIUTEIBHBIX cUCTEM, -[M-1, BY ]
APXUTEKTYPBI BBIYUCITUTEIBHBIX CUCTEM,
HEOOXOAMMBIX JIJISl POSKTUPOBAHUS U PeaTH3AIUN
BBICOKOIIPOM3BOIMTEIIBHBIX pelieHui B cepe
[IPOMBIIIEHHOTO BHEJPEHUS CUCTEM
MCKYCCTBEHHOTO MHTEJUICKTa YMEET: aHaJTU3UPOBaATh
U BBIOMPATh MOAXOsIIEe anmnapaTHoe obecrneueHne
111 KOHKpEeTHOU 3anaun, -[U-1, BY | monbupars
WHCTPYMEHTBI U TEXHOJIOTHH JJIs1 PECYPCHOTO
00€eCTICUeHUs CUCTEM MCKYCCTBEHHOTO HHTEIIJIEKTA
pa3IMYHBIX MAcIITa0OB COMTACHO TPEOOBAHUAM
npoekra FMiMeeT NpakTUYeCKHU OTbIT: MOHTAaXa 1
HACTPONKHU CEPBEPHOTO 000PYIOBAHUS

1.®.01 Tpek unAyCTpHAIBHOTO APTHEPA

3naet: -[U-1, IIY] coBpeMeHHbIE TEXHOIOTUU U
WHCTPYMEHTBI, IPUMEHSIEMbIE B UHAYCTPUHU
nHdopmarmoHHbIX TexHosorui (1T), BKarouas
HOBBIC BEPCHUH MOMYJISPHBIX S3BIKOB
MporpaMMHUpOBaHUs, OUOIHOTEK U (PPEHMBOPKOB, -
[U-1, ITY] MeTonb! aHanu3a U yuera
HeonpeaeaeHHocTH B monensax MU, -[U-1, [1VY]
0COOCHHOCTH pacIpeieTICHUS POJIeH MEXTy
Y4aCTHUKaMU MIPOEKTHOM KOMaH[IbI B paMKax
KOJUIEKTUBHOM MPOEKTHOM padoTsl B chepe NN
Ymeer: -[U-4, [1Y] ocyliecTBIsATh HHTETPALIUIO
FOTOBBIX MTPOTPAMMHBIX MOYJICH U TTOJICUCTEM B
00IIYI0 CUCTEMY UCKYCCTBEHHOTO MHTEIJIeKTa, -[ 1-
2, ITY] BBISBIATH HEONPEIETEHHOCTh B JAHHBIX U
pexomennauusx U, -[U-2, [1Y] yunteiBaTh
YPOBEHB IIUPPOBOI rPaMOTHOCTH cOOECeTHUKA B
cthepe MU npu obcyxnennu cnenuduunbix M-
puckoB, -[1-1, ITY] craBuTh 3amady pa3MmeTku
MaHHBIX JUJIS] MAITUHHOTO OOYYEeHHs U OIICHUBAThH
KaueCTBO PabOTHI Pa3METUYHKOB, -[M1-2, [TV]
MCIIOJIb30BaTh MPOABUHYTHIE METOIbI TOBBIIICHHS
ycToiunBoctu Moaenei AutoML HMmeer
npakTuiaeckuit onsIT: -[M-2, [1Y] pa3BepThiBaHUs 1
COMPOBOXKJICHUSI MOZICJIEH MAIIMHHOTO O0y4YeHHUS B
MPOAYKTUBHOM cpene, -[1-2, ITY] noucka
ONTUMAJIBHBIX PEIICHUN C YIETOM UMEIOIIHUXCS
NTaHHBIX U MIPOTHO30B, -[1-2, [TV ] agantanuu
onucanust MM-cucreMsl 1o Hy Kbl
creiikxonaepoB: or HR-cnenuanucra 10 ropucra, -
[U-2, ITY] opranuzamuu KpayJacoOpCUHra pa3MeTKl
MaHHBIX [Tl MAIIUHHOTO o0y4eHus, -[1-2, ITY]

HCII0JIL30BaHUS 0a30BEIX MCTOAOB 3allIMThI OT aTaK




1 UCKaKCHUU JaHHBbIX B O6HaCTI/I MallIMHHOTO
00ydJeHHs

1.0.17 C6op, ananu3 u npenoopadboTka JaHHBIX B
MaIlIMHHOM O0y4€HUU

3naet: -[U-1, BY] ocHOBHBIEC UHCIIOBBIC
XapaKTEPUCTUKU CTATUCTUYECKUX JAHHBIX U
METOJIbI X HAXOXKICHUsI, ICTOYHUKH JTAHHBIX: THUIIBI
1 (OPMBI TIPEICTABICHUS JaHHBIX
(CTpyKTypHpOBaHHBIE, MTOTYCTPYKTYPHUPOBAHHBIE,
HECTPYKTYpPUPOBAHHBIE); METOBI CTATUCTUYECKON
00pabOTKHU M BU3yaIH3alliN JAHHBIX; METOIOJIOTHH
cOopa TaHHBIX; COBPEMEHHBIE TEXHOJIOTHH
XpaHeHHs 00IBIIIX 00bEMOB JaHHBIX, -[-1, BY]
OCHOBHBIE TpeOOBaHUs K HA0OpaM JaHHBIX AJIs
perieHus 3a1a4 MamuHAoTo 00ydenus, -[U-1, [1TY]
OMacHOCTH MPEeB3AThIX JaHHBIX YMeeT: -[U-1, BY]
BBIYHCIISITh YACITIOBBIE XapaKTEPUCTUKH
CTATUCTUYECKHUX JAaHHBIX, IPUMEHATH METO/IbI
BHU3YaJIM3aIMH IaHHBIX, COOMPATh U HHTETPUPOBATH
pa3HOPOHBIC HAOOPHI JAHHBIX U3 Pa3HBIX
UCTOYHUKOB, -[ -2, ITY] monGupars
WHCTPYMEHTApU pa3METKU JaHHBIX MOJ] yCIOBUS
3anauy, -[U-1, [1YV] npoBepsaTs o0yyaroniyto
BBIOOPKY Ha HAJIMYME PA3TTUYHBIX UCKAKCHHMA
NMeeT mpakTHYEeCKUI OMNBIT: TOMCKA M U3BJICYEHUS
HEOOXOAMMBIX JTAHHBIX U3 PAa3INYHBIX HCTOUHUKOB;
OpraHU3AINH XPAHWIHII JAHHBIX U HACTPOUKH
WHPPACTPYKTYPHI Il XpAaHEHUS U OBICTPOTO
nocTyma K JaHdbM, -[1-1, BY ] npoBepku manHbIX
Ha KOPPEKTHOCTb, Pa3METKH JaHHbIX, -[U-1, [1Y]
aHaM3a o0y4Jaroliel BHIOOPKHU Ha MpeIMeT
PENPE3eHTATUBHOCTH, BOBMOXKHBIX UCKAKEHUH,
CKPBITBIX TIPEIB3ATOCTEN

1.0.15 KommproTepHbI€ CETH

3HaeT: mpuHLUMIBI KommyTauuu B LAN cetsix,
npuHuunel Mapmpytuzauud B LAN u WAN cersix,
OCHOBHBIE MPUHIUIIBI TOCTPOEHUS U
(YHKIIMOHUPOBaHUS KOMIBIOTEPHBIX CETEH,
CETEBYIO MOJIEb B3aUMOJIEHCTBUS OTKPBITHIX
cucteMm OSI, ceTeByr0 MOJIEb CTEKA TPOTOKOJIOB
TCP/IP, mpoTokos 6e30macHoOM nepeiaun JaHHbIX
https, IpUHIMIIEI paOOThI C CETEBBIM
000pyI0BaHNEM, OOIINE XapaKTEPUCTUKI
KOMMYHUKAI[HOHHOTO 000pyA0BaHHs
(KOHIIEHTPaTOPbl, KOMMYTATOPBI,
MapIIpyTU3aTOPbl), TPUHIMITEI OpPraHU3aLUH,
[UIAHUPOBAHUSA U IOKYMEHTHUPOBAHUS
KOMITBIOTEPHBIX CETEH, IPUHLUIIBI TIOCTPOEHUS U
(YHKIIMOHUPOBAHUS KOMIIBIOTEPHBIX CETEH, METO/IbI
U TEXHOJIOTUH ceTeBOi Oe3omacHocTH Ymeer: -[1-4,
bY] opranuzoBath ceTeBbIe B3aUMOJICHCTBUS U
nepegady JaHHBIX B paMKax CO3JaHUs CUCTEM
MCKYCCTBEHHOT'O MHTEJUIEKTa, HACTPauBaTh CETEBOE
000pyI0BaHUE JIIsl OPTaHU3ALUU KOMITBIOTEPHBIX
ceTel, MIaHUPOBaTh KOMIIBIOTEPHYIO CETh Ha
OCHOBE TpeOOBaHUH, IPEIBABIAEMBIX K CETH, U
TEXHUYECKOM TOKYMEHTAIlM! 000pY10BaHUS,
MUIAHUPOBATH MOJUPUKAIUIO (paclINpeHune)

KOMITBIOTEPHON CETH Ha OCHOBE PacTyIINX




TpeOOBaHUI K CETH, TPOCKTUPOBATH U HACTPAUBATH
KOMITbIOTEPHBIE CETH, 00ecreurBaTh O€301MacHOCTh
U 3aIUTy ceTeil MimeeT npakTU4eCcKuii OIbIT:
HacTpoiiku U KoHpurypuposanuss VLAN u STP,
HACTPOWKH U KOHPUTYPUPOBAHHUS CTATUIECKOU U
TMHAMHAYECKON MapIIpyTH3aLNN, TPUMEHEHUS
[Pa3JIMYHBIX MPOTOKOJIOB JJIsI IOMCKA
HEHCIIPAaBHOCTEN B KOMIIBIOTEPHBIX CETHX,
HacTpoiiku Mexanu3ma NAT, nactpoiiku ACL
cruckoB, -[M-4, BY] paboTbl ¢ OCHOBHBIMHU
CpelCcTBaMHU U METOAAMU, UCTIOJIb3YEMBIMH B
uanyctpuud UT nng mogaepxanus ceTeBon
WHPPACTPYKTYPHI TPOMBIIIIEHHBIX CUCTEM
MCKYCCTBEHHOT'O MHTEJUIEKTa, KOHPUTYPUPOBAHUS
CeTeBOro 000PyIOBaHUS U OpraHU3aAIIN
KOMIBIOTEPHBIX CETEH, TUITAHUPOBAHUS U
OpraHu3aIy, MOIU(UKAIIUN U TOKYyMEHTUPOBAHUS
KOMITBIOTEPHOU CETH MAJIOTO MPEIITPUATHUS

1.0.12 OnepatiioHHbIE CUCTEMBI

3HaeT: OCHOBHbIE KOHIEMINN COBPEMEHHBIX
OIIEpALlMOHHBIX CUCTEM, OCHOBHBIE CPE/ICTBA,
MPEIOCTaBIIEMbIE COBPEMEHHBIMU OTIEPAIIIOHHBIMU
CUCTEMAMM MPHUKJIAJHBIM IIPOTPAMMaM IS
[pEeIIeHNs CUCTEMHBIX U M0JIb30BaTENIbCKUX 3a]ad, -
[H-3, ITY] ocHOBHBIE CpeCTBA MOHUTOPUHTA U
nuarHocTuku OC, OCHOBHBIE KOHIETIIIUH,
[PUHIHIIBL, TEOPUU U (PAKThI, CBI3aHHBIE C
MOCTPOEHUEM COBPEMEHHBIX ONEPALIMOHHBIX
CUCTEM, CTPYKTYpPY COBPEMEHHBIX ONEPALUOHHBIX
CUCTEM, IPUHIIMIIBI pa0OThI UX OCHOBHBIX
KOMITIOHEHTOB: S7Jpa, MEHEDKEepa aMsITH,
MOJICHCTEMBI BBO/Ia-BBIBO/IA, (DAilIIOBOI CUCTEMBI
'YMeeT: UCTI0Ib30BaTh CTaHAAPTHBIE HHCTPYMEHTHI
coBpemMeHHbIX OC npH penieHuu 3a1a4
npogeCCHOHAIBHON AEATEIbHOCTH, YCTaHABINBATh
U HaCTpamBaTh ONEPALMOHHYIO CUCTEMY, CO3/1aBaTh
npuKiIagHble nporpaMMel B TepmuHax API OC,
MCII0JIb30BaTh HHTEP(EHChl MPUKIATHOTO
[IPOrpaMMUPOBaHUs, IPEAOCTABIIAEMBIE
COBPEMEHHBIMH ONIEPaLlMOHHBIMU CUCTeMaMH, -[ -
1, ITY] BbIOMpaTh ONEpavoOHHYI0 CUCTEMY U €€
napaMeTpsl ¢ y4eToM TpeOOBaHMM K
pa3BEPTHIBAHUIO U COIIPOBOKICHUIO MOZEIIEN
MCKYCCTBEHHOI'O MHTEJUIEKTA B Cpejie
DKCIUTyaTally, UCII0Ib30BaTh CTaHIAPTHBIE
WHCTPYMEHTBI COBPEMEHHBIX ONEPALIMOHHBIX
CUCTEM IIpU PEUICHUH NTPAKTUYECKUX 3a/1ad,
MCIIOJIb30BaTh CTaHAapTHBIE HHTEP(]eichl
COBPEMEHHBIX ONEPALMOHHBIX CUCTEM ISl pELICHUS
3asa4d nmpodeccruoHanbHOM AesrenbHocTH Meer
NPaKTUYECKHH OMBIT: pabOThl ¢ OCHOBHBIMH BHJIAMH
untepdeiicoB OC - komanaabsM 1 API,
UCII0JIb30BaHMsI OCHOBHBIX BHJIOB HHTEp(eicoB
omnepanroHHoi cucteMbl Windows, co3manus
MPUKIJIAJHBIX IPOTpamMM ¢ Ucroib3oBaHueM API
Windows, -[1-2, BY] peanu3zanuu ckpuntoB u

HaCTpOﬁKH OHepaHHOHHOﬁ CHUCTCMBI OJId




ABTOMATH3AIMH 3aITyCKa, MOHUTOPUHTA U
YCTOMYNBON PabOTHI CEPBUCOB HCKYCCTBEHHOTO
WHTEJUIEKTa B cpene kcmuryarauu| -3, 1Y ]
MCIIOJIb30BaHMS CPEACTB MOHUTOPHUHTA U
muarnoctuku OC it aHanu3a CTabUIBLHOCTH U
MPOU3BOAUTEIHLHOCTU CEPBUCOB UCKYCCTBEHHOTO
WHTEJUIEKTa B CPeJie IKCILTyaTaluu, paboThl C
OCHOBHBIMU KOMIIOHEHTaMHU COBPEMEHHBIX
ONEPALMOHHBIX CUCTEM, CO3/IaHUSI KOMaHIHBIX
daiinos, ucnons3oBanust API onepanimoHHbIX
CUCTEM IIPH pa3padOTKe MPUKIIATHBIX MPOTPAMM
TSI pelIeHus 3a/1ad podeccruoHaIbHON

ACATCIIbHOCTHU

4. O0béM 1 BUIBI YUeOHOI1 padoThI

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

paboThI
Pacrnipenenenue o cemectpam
. Bcero B yacax
Bun yuebnoit paboret 4acoB Howmep cemectpa
4
O6m1ast Tpy10EMKOCTh AUCIUTUIMHBI 108 108
AyoumopHvie 3auamusi: 64 64
Jlexuuu (JI) 32 32
[IpakTudeckue 3aHATUS, CEMHUHAPHI U (WITN) IPYTHE BHUIBI 0 0
aynuTopHbIX 3aHsaTui (I13)
Jlabopatopusie pabotsl (JIP) 32 32
Camocmosmenvuas paboma (CPC) 37,5 37,5
Wzyuenne nHoyrOyka "OT1O0p npuzHakoB" 4 4
[ToaroroBka k 3a4ety 10,5 10.5
N3yuenue tembl "baiiecoBckas onTuMH3alus U
npuMeHenue B AutoML" 13 13
N3yuenue u ananu3 crareit yposHs 1 benoro crmcka 10 10
(cTaThbu B CBOOOTHOM JOCTYIIC)
KoHcynbTanum u mpoMexXyTodHas aTTecTalus 6,5 6,5
Bux konTpons (3adet, nud.3adueT, IK3aMeH) - nud.3aueT

5. ConeprxkaHue TUCUHMILIIMHBI

O0beM ayaIUTOPHBIX 3aHATHI MO BUIaM B
pa;;(_;ﬂa HanmenoBanue pa3zienoB AUCIUIUIMHBI Jacax

Bcero JI I13 JIP

1 |OcHOBBI MalIMHHOTO 00y4€HUs U 0a30BbIE MOACIN 24 12 0 12

2 |Mogenu u MeTO/Ibl O0YUEHHUS C YUUTEIEM 14 6 0 8

3 OOyueHne 6e3 yuuTens U yMEHbIICHHE 10 6 0 4

pa3sMepHOCTH
4  |[IpoaBUHYTHIE TEMBI U ABTOMATU3AIUS 16 8 0 8




5.1. Jleknun

Koi-
Ne Ne
HaunmenoBanue win KpaTkoe COAEp:KaHUe JIEKIIMOHHOTO 3aHITHS BO
JIEKIMH[pa3aeIia HACOB

Benenue B MaminHHOE 00yueHue McKkycCTBEHHBIN UHTEIEKT U MalllMHHOE
1 1  |oOyuenue. 3agaun ML. Merton Onmxaiimx cocene A1 3aa4 perpeccuu u 3
kinaccuukanuu. Haususiil baiiec.

MeTpuKH OIICHKH KauecTBa Mojieneir Accuracy, Precision, Recall, F1-score, ROC-
AUC. MSE, RMSE, MAE, MAPE, R?, Adjusted R>.

Jluneiinast perpeccusi U ee BepoATHOCTHAs MHTepHpeTauus [ paJueHTHbIH CIIyCK,
3 1  |Hopmanusanus. HopmanbHOe ypaBHEHHE. MeTo MaKCUMaJIbHOTO NpaBaonogodus | 3
B JINHEIHO perpeccuu. bailecoBCKUi BBIBO/I B IMHEHHON perpecCcuu.

Jloructuueckas perpeccus Meroq MakCUMaJIbHOTO MPaBIONOA00HS B
4 1 |moructuueckoii perpeccuu. Curmonna. Jloructuueckasi GyHKIHS IOTEPb. 3
baliecoBCKHi1 BBIBOJI B JIOTUCTUUECKOM pErpecCcum.

WNuctpymentsl ML-unxenepa Perynspusanus (Lasso, Ridge, ElasticNet),

> ! nepeoOydeHre, KpOoCC-BaIiIaIMsl, PeIIeTYaTbli MOUCK. 2
6 2 Meton onopHbIx BekTOopoB (SVM) Jluneitnsiii u Henuueitnsii SVM, sinpa, Hinge 3
loss. RVM.
7 2 |depesbs pemenuit Unaexc JxuHu, sSHTponus. 1
3 ) A.HCH.MGJII/I meTonoB barrunr, cnyuaitnblii nec, rpaauentHsii Oyctunr (XGBoost, )
LightGBM), cTrexunr.
9 3 Knacrepuzamus k-means, Elbow method, Silhouette score, DBSCAN. 4
Hepapxuueckas kiacrepusanus. baitecosckuit GMM, EM-anroputm.
10 3 |Meronbl nonmxkenus pazmepaoct PCA, t-SNE, UMAP, PACMAP. 2
1 4 3amavua pamwkupoBaHus (2 yaca) Pointwise, Pairwise, Listwise, MeTpuku 5
paH)KUPOBAHUS.
12 4 OT60p u peodpa3oBaHre MPU3HAKOB MeTobl 0TOOpa: CTaTUCTHUYECKHE, 4
MOJIEJIbHBIE, UTEPATHUBHBIE. .
13 4 ABTON{aTI/ISaII.I/IS[‘MI_: U rumneprapameTpoB (2 yaca) Grid‘and Random Search, )
Bayesian Optimization (Optuna), AutoML-cucrems (LightAutoML).
5.2. llpakTHyecKne 3aHATHS, CEMUHAPBI
He npenycmorpenst
5.3. JIaboparopHblie padoThI
Ne Ne y Koa-
sansTuspasena HaunmeHoBaHue MM KpaTKoe coziepkaHue 1a0opaTopHON paboThI BO
4acoB
1 1 3anaun KiIaccu(UKaluy U perpeccuu, MeTo 1 OIKaluX coceieid, HAMBHOTO 6
baiiecoBckoro kinaccudukaropa. OnieHKa TOUHOCTH MOZETIeH
2 1  |Meton nuHeiHOM perpecu. MeTos TOTUCTUYECKON perpeccuu 6
3 2 |Meton ONOPHBIX BEKTOPOB 4
4 2 |depeBbs pelieHuid U uX aHcaMOIu 4
5 3 |[Meronbl Ki1acTepu3aii U MOHWKEHUS! pa3MEPHOCTH 4
6 4 [3amaua paH>)XMPOBAHUS 4
7 4 |OrGop mpU3HAKOB U aBTOMATU3AIMsI 00yUECHUS 4

5.4. CamocrosiTesqibHasi padoTa CTyIeHTA



Brimonuenune CPC

ITogsum CPC

Crucox nureparypsl (C yKkazaHueM
pasnenos, IiaB, CTPaHUIl) / CChIIKA Ha

pecypc

Cemectp

Koi-
BO
JacoOB

3yuenue HoyTOyKa "OTOOp nMpu3HaKoB"

[IpunoxeHHbIN daiin

4

[lonroroBka k 3adery

MurtsikoB, E. C. IcKycCTBEHHBIN MHTEIIIEKT
U MalMHHOE 00y4yeHwue : yaeOHoe mocodue
st By3oB / E. C. Murtskos, A. I. [lImenesa,
A. W. Jlanpiaun. — Cankr-IletepOypr :
Jlanb, 2025. — 252 ¢. — ISBN 978-5-507-
51465-6. — Tekcr : 2neKTpOHHBIN // JIaHb :
DIIEKTPOHHO-OMOINOTEYHAs cUcTeMa. —
URL: https://e.lanbook.com/book/450827
(mara obpamenus: 26.07.2025). — Pexum
ocTyna: s aBTopu3. nosb3osarenei. C.
16-28, 78-90, 104-118, 136-150, 229-241.

10,5

M3yuenue temsl "baliecoBckas
ONTUMM3ALIMS U TpUMeHeHue B AutoML"

Xyttep, ©. Benenue B
ABTOMATH3UPOBAHHOE MAIIMHHOE O0y4YeHHE
(AutoML) : cipaBounuk / @. Xytrep, JI.
Kortxo¢, X. Banmopen ; nepeBox ¢
anruiickoro B. C. fnenkosa.. — MockBa :
JIMK IIpecc, 2023. — 256 c. — ISBN 978-
5-93700-196-2. — TekcT : ANeKTPOHHBIH //
JlaHb : 2JIEeKTPOHHO-O0MONINOTEUHAs CHCTEMA.
— URL: https://e.lanbook.com/book/348104
(mata obpamenus: 26.07.2025). — Pexum
OCTyIa: [ aBTOPU3. mojb3oBatenei. C.
18-43
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M3ydenue u aHanu3 crtaterd ypoBHs 1
bernoro criucka (cTatbu 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://doi.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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6. (I)OHI[ OLCHOYHBIX CPEACTB AJA NMPOBCACHUA TEKYIIECT0 KOHTPOJA YCIIEBA€EMOCTH,

MPOMEKYTOYHOI aTTecTaluu

KonTponb kauecTBa 0CBOECHUS 00pa30BaTEIbLHOM MPOrpaMMbl OCYIIECTBIISETCS B
cootBercTBHH ¢ [Tonokennem o 6aTbHO-PEUTUHTOBON CUCTEME OIICHUBAHUS PE3YIbTaTOB
y4eOHOM JESITEIIbHOCTH 00yJarOIITIXCS.

6.1. KouTpoabusie meponpusitusa (KM)




KM

Ce-
MECT]

Bun
KOHTPOJISI

HazBanue
KOHTPOJILHOTO
MEPONPUATUI

Bec

Makc.
Oamn

[Topsigok HauncaeHUs 6aIOB

Yuu-
TEHIBa-
ercqa B [1A

Texymmii
KOHTPOJIb

KonTponpnas
pabora 1

BapuaHT KOHTPOJIBHOM paboThI
COZIEPKUT 3 3aaHus.

[lepBoe 3aaHne HY)HO
BBITIOJTHUTD, UCIIOJIB3YS
HausHb1il baitecoBckuii
knaccugukatop u Mmero kNN.
Hawunblii baitec: npaBuibHO
HalIeH BBIXOJ Kilaccudukaropa
- 1 6amm.

kNN: npaBuiIbHO perieHa
3a/1a4a C MCII0JIb30BAHUEM
magHoro merona - 1 6as.

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

¢ depeHIPOBAHHBIH]
3a4eT

Texyuui
KOHTPOJIb

JlaboparopHas
pabora 1

10

3agaHne U KOJIUYECTBO OaLIOB -
B IIPUJIOKEHHOM (paiine.
MakcumaitbHbIi 0asur - 10.

Qg epeHIIMPOBaHHBIN
3ayer

Texymui
KOHTPOJIb

KontponbpHas
pabora 2

BepHo cocTaBieHO U pelieHo
HOpMaJIbHOE ypaBHEHHE - |
Oa.

BepHo HalifieH BBIXO/
[TOCTPOCHHOW MOZACIIH JIs
BXOIHBIX JaHHBIX - 1 0aml.
Bepno naiinena onenka MSE
Moxneiu - 1 0ajur.

BepHo pemiena 3agaqa 2 - 1
0a.

MaxkcuMallbHEIN 0aini - 4.

Qg pepeHIIMPOBaHHBIN
3ager

Texymui
KOHTPOJIb

JlaGopaTtopHas
pabota 2

10

3asaHue - B IPUJIOKEHHOM
¢aiine. B daiine 20 Bormpocos
mo 0.5 6ana. MakcuManbHBIN
6amn - 10.

nudhepeHIpoBaHHbII
3a4eT

Texymui
KOHTPOJIb

KontponbpHas
pabora 3

BapuaHT KOHTPOJIbHOI pabOTHI
COCTOMT U3 JIBYX 3a/IaHUMU.
[IepBoe 3amanue: BEpHO
3anucaHa cUcTeMa AJis
HaXO0XKIEHHS Moaenu - 1 Oam.
BepHo HalifieHbl TapaMeTpsl - 1
Oan.

BepHo HaliieHbl OIOpHBIE
BEKTOpHI - 1 Ga..

BepHo caenano Bropoe 3agaHue
- 1 Gamn.

MaxkcumanbHbIH 6am - 4.

Qg pepeHIIMPOBaHHBIN
3ager

Texyuin
KOHTPOJIb

JlaGoparopHas
pabora 3

10

Kelic oT MHIyCTpHaIbHOTO
napTHEpa. Pemenue 3aaun
KJIaccu(uKaluy crama ¢
MCIIOJIb30BaHUEM METOJ1a
OTMOPHBIX BEKTOPOB (SVM).
B nouToBBIX cepBHUCaxX U

Qg pepeHIIMPOBaHHBIN
3ager




KOPITOPATHUBHBIX CHCTEMaX
3aIUTHI OT KHOEPYTpo3
TpeOyeTcsl BHICOKOTOYHBIHM
craM-(UITBTP, CIIOCOOHBIN
OTJIMYATh B)KHBIC MMUCHMA OT
(UIIMHTOBBIX U PEKJIAMHBIX
PacChUIOK.

Byl penraere peanbHyo 3a1a4y
OuMHApHOM Kiaccu(UKAIUK: 110
TEKCTY IEKTPOHHOTO HChMa
OTIPENICTUTh, SIBIISIETCS JIU OHO
CIIaMOM, HCTIONb3YSl METOJ
OTIOPHBIX BEKTOPOB U
nmpeoOpa3oBaHKUE TEKCTa B
BEKTOP MPHU3HAKOB. 3a/1aHUE - B
npuwiokeHHoM (aiine. B daitne
20 Bompocos 1o 0.5 6anna.
Maxkcumanbhblil 0asmt - 10.

Texymmii
KOHTPOJIb

KonTponpnas
pabora 4

BapuaHT KOHTPOJIbBHOH pabOTHI
COJIEPKUT 2 3aJJaHUS.

[TepBoe 3aanue:

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

Bropoe 3ananue:

BepHo onpeneneHbl
WH(GOPMATHBHBIE TIPU3HAKH JIJIS
pasneneHus - 1 6amr.

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

nudpepeHIMpOBaHHBIH]
3a4er

Texymmii
KOHTPOJIb

JlaGoparopHas
pabora 4

10

Kelic oT MHIyCTpHaIbHOTO
naptHepa. Pemenue 3agaun
KOPPEKLUH NTOKA3aHUN
KOpPHOJIMCOBOI'O pacxo/ioMepa Ha
OCHOBE aHcaMOJel JiepeBbeB
penieHui.

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

Bbl pa3zpabarbiBaeTe MOsEb
MaIIMHHOTO 00y4€eHus, KoTopas
KOPPEKTUPYET MOTPEIIHOCTh
M3MEPEHHUI MacCOBOI0 pacxoza
Ha OCHOBE JAaHHBIX O
BJIQ)KHOCTH, TJIOTHOCTH U
HAOTI01aeMOM pacxoae —
3aja4a, BOCTpeOOBaHHAS B
CUCTEMAaX MPOMBIIIEHHON
aBTOMaTU3alUU U y4€Ta

pecypcos.

nudepeHIrpoBaHHbIN
3a4eT

3aaHue - B IPUJIOKEHHOM




¢aiine. B ¢daiine 20 Bompocos
o 0.5 0aywra. MakcuMasIbpHBII
oaiut - 10.

Texymui
KOHTPOJIb

KontponbHas
pabora 5

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

BepHO uCnonb30BaH METOA
MepapXUyYeCKON KIaCTepU3aluu
- 1 Gann

[TocTpoena nenaporpamma - 1
Oamn

Bropoe u TpeThe 3aaaHue - 1o 1
Oamty

MaxkcuManbHbIH 6at - 4.

nudpepeHIpoBaHHbII
3a4eT

10

Texyuui
KOHTPOJIb

JlaGoparopHas
pabora 5

10

Kelic oT MHIyCTpHUaIbHOTO
naptHepa. Pemenue 3agaun
onpeneneHus 3pHeKTuBHOCTH
KOTHUTHUBHO-ITOBE/IEHYECKOU
TEpanuy y NauueHToB ¢
IeTpeCccuei ¢ UCIOJIb30BaHUEM
KJIACTEPHOTO noxaxona. B
MEPCOHAIM3UPOBAHHON
MEAMIIMHE BaXKHO
[IPOrHO3UPOBATh, KAKHE
MaIMEeHTHI C Jlenpeccueit OyayT
XOpOIIIO pearupoBaTh Ha
[ICUXOTEPAINIO, & KOMY
noTpedyeTcst MeUKaMEHTO3Has
MOJIECPKKA.

BbI IpuMeHsieTe KIIaCTepHBIN
MTOXO/ 1JIs1 BBISIBJIICHUS
CKPBITHIX HOATPYII MallUEHTOB
U TIOCTPOECHUS
WHAWBHUIYaJIbHBIX MOJIEIeH
[TPOrHO3UPOBAHMS

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

3asaHue - 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

Texymmii
KOHTPOJIb

JlaGoparopHas
pabora 7

10

Kelic oT MHIYCTpPHAIBHOTO
naptHépa. Pemenue 3agaun
KITACCU(PUKAIIUU M PETPECCUU C
ucrnonb3oBanueM LightAutoML
1 aHaJIM3a BaKHOCTH
MPU3HAKOB.

B GankoBckoii cdepe,
ctpaxoBanuu 1 HR-ananutuke
TpeOYIOTCS OBICTPHIE U TOYHBIS

¢ depeHIIMPOBaHHbBIN
3a4er




MOJIEITH JUTSI IPUHSITHS
pEIIeHUI: OT OIIEHKH PUCKOB JI0
noa0opa KaHIU/1aToB.

Brl pemraete peanbHyto 3a1a4y
(xmaccuduranys TpaH3aKIIHiA,
MpeICKa3aHue CTOUMOCTH
CTPaxoOBKH U JIp.) C TOMOIIbIO
coBpeMeHHbIX AutoML-
TEXHOJIOTH, ABTOMATUYECKU
moIoupasi MOJEIH U
aHATM3HPYS, KaKHe MPU3HAKU
Han0oJ1ee Ba)KHBI JIJIs1 TPUHATHUS
pEIICHUS.

3aaHue - B MPUIOKEHHOM
¢aiine. B ¢daiine 10 Bompocos
mo 1 6amry. MakcuMaabHBII
oamr - 10.

13

Texyuui
KOHTPOJIb

Koman e
MUHHU-TIPOCKT

KoMaHHBIN MUHH NPOEKT.
[Ipoananu3upoBaH aTacer,
MpoBe/ieH OTOOp MPU3HAKOB - 1
0as1, MOHMKEHA Pa3MEPHOCTh U
BHU3yaJIU3UPOBaHbI JaHHBIE - |
6am. [IpoBenen ananus
peLIeHUH 3TOH 3a1aul JpYyTrUMU
HCCIeI0BaTesIMU, 0030p
aHayoroB - 1 Gam.
[IpuMeHeHBI Tpu MeToAA
MaIIMHHOTO 00yUYeHHS JJIs
pELIEeHHS 33/1a4¥, C HACTPOMKON
runeprnapaMerpos - 3 Gana.
[Ipumenen AutoML - 1 6am.
[IpoBeneHa 3amura B BUJE
HAy4YHOT'O JI0KJIa/la ¢ OTBETaMu
Ha BOIPOCHI - 3 GaJia.
MaxkcumanbHblil 0asmt - 10.

Qg pepeHIIMPOBaHHBIN

3a4CT

14

[Ipome-
4 | xKyTouHas
arTecTanus

3aueTHas
pabora

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

i epeHIIMPOBaHHBIN

3a4CT

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

K p 5 Ne KM
OMITETEHIINU €3yJbTaThl 00yUCHHUS
Y Y 12 Jafs[e[7[8[o]rof1 1121314
MK-1 Y™meer: - [U-2, I1Y] Be1OUpaTh 1 ajanTupoBath ONTHMaIbHBIA IAARNN N
JITOPUTM MAIIMHHOTO OOY4€HUs /1151 KOHKPETHOH 3a1a4n
MK-1 HMmeer paKTHIECKHH OIIBIT: - [U-3, ITY] TectupoBanus R P PR 6 O R O P
MoJiesIel Iiepe]l pa3BepThIBAHHEM, OILICHKH KauyecTBa Mojiesiel




MaIIMHHOTO 00yUYeHHS

3Haet: - [U-1, ITY] ocHOBHBIE METO/IbI CTATUCTUYECKOTO

[1K-2
MaIIMHHOTO O0y4eHUs

Wmeet npaktuyeckuii onsIT: - [U-1, ITY] agexBaTHOTO
[1K-2 BbIOOpA METOJIOB CTATUCTUYECKOTO MAIIMHHOTO O0y4eHus ¢ [HH
y4€TOM 0COOEHHOCTEH JaHHBIX U 3a]1auu

3uaer: - [U-2, [1Y] pa3nuunble apXUTEKTYpbl
[1K-5 PAaHXUPOBAHHOTO MOUCKA (OTHO-/IByX-TPEXCTAIUHHOE
paH)XKMPOBAHUE)

Ymeert: - [U-2, [1Y] npumeHsTh MeTO/1bI 0aiie COBCKOM
kiaccudukanuu u ancamoneBsie MeToasl MO (03rTHHT,
OyCTHHT, CTOKHHT MOJIeTIEH), a TaKKe MPOU3BOJHBIX OT HUX
(cirygaitHbIe Jieca, TPaIUCHTHBINA OyCTHUHT HA JIEPEBbHSIX)

[1K-5

Nmeet npaktuueckuit onbIT: - [M-2, ITY] ucnons3oBanus
MHCTPYMEHTOB OLICHKH KauecTBa MOJIeIe paHKUPOBAHUS U
CpaBHEHUS PAHXUPYIOIINUX MOJIEIEH MEXTy COOOMH;
NpUMEHEHUs METOJIOB 00yueHHs TUMa pairwise U listwise;
VCTIOJIB30BaHMSI PA3IMYHBIX APXUTEKTYp PaH)XKHUPOBAHHOTO
noucka (0JIHO-ABYX-TPEXCTaAUHHOE PaHKUPOBAHUE)

[1K-5

3uaert: - [U-3, [1Y] 6a30Bble MeTpUKH KauecTBa 00ydeHus 0e3

11K-6 yunreds (silhouette score adjusted rand index)

Y™meer: - [U-1, ITY] ncnonb30BaTh HHCTPYMEHTBI OUUCTKU
TAHHBIX U TIPEBAPUTEIHEHON IMOATOTOBKU TAHHBIX METOAMH
MOHMKEHUS] pAa3MEPHOCTH U BU3YaJIM3allMH [T aHAIIN32
TAaHHBIX

[1K-6

Nmeet npaktudeckuit onsitT: - [M-3, [1Y] ucnons3oBanus
[1K-6 TOTOBBIX HHCTPYMEHTOB ISl OLIEHKH KaueCcTBa H+
KJIacTepHU3alluy U Ipyrux Mojeneil 6e3 yuurens

Ymeert: - [U-1, [TY] mpoBoauTE OJHOMEPHBIIN 1
MHOTOMEPHBIN aHAJIN3 MPU3HAKOB, B TOM YHCIIE C
[1K-8 WCIIOJIb30BAaHUEM CpecTB Bu3zyanm3aiuu [1-4, [1VY] +
MPUMEHSTh CTaHIAapTHBIE METOABI 0TOOpa MPU3HAKOB U
BBHIOMPATH ONTUMATBHOE MOAMHOXKECTBO MTPU3HAKOB

Nmeet npaktuueckuit onbIT: - [M-3, I1Y] ucnons3oBanus
METOZIOB MOHIKEHUS pPa3MEPHOCTH U MOA00Pa ONTUMAIIbHOM

[1K-8 "~ 4
pa3MEpHOCTU B 3aBUCHUMOCTH OT HEOOXOAUMOMH 10111
00bSICHEHHOHN TUCTIEPCUU

MK-11 3Haet: - [U-1, ITY] kareropun 3aj1a4 aBTOMaTU4€CKOTO N
MaIIMHHOTO 00y4eHHUs
YMmeer: - [U-1, I1Y] ananu3upoBaTh crienuuKy 3a1auu ¢

TK-11 Y4ETOM COBPEMEHHBIX TPEHIOB (HaIlpUMep, UCIIOIb30BaHNE

AutoML nist 06paboTky OONBIIUX JTaHHBIX, UHTETPAIUS C
MLOps), BeiOupaTh nogxonsmue AutoML-HHCTpyMEHTBI

TumnoBbie KOHTPOJIBHBIC 3aIaHUSA 110 KAXKAOMY MCPOIIPHUATHIO HAXOAATCS B
ITPHUIIOKCHUAX.

7. YueOHO-MeTOoAMYECKOEe M MH(OPMAIIMOHHOE 00ecniedeHue TUCIUIIIMHBI

IHeuaTHas y4yeOHO-MeTOAUYECKAS] JOKYMEHTALNS
@) OCHOBHAs TUMepamypa:
He npenycmorpena

6) OononHumenvbHas Iumepamypa:



1.

2.

HemunoB A. K. MickyccTBeHHBIN HHTEIIEKT : y4ueb. mocodue / A. K.
Hemunos, b. M. Kysmmnos ; FOx.-Ypan. roc. yu-1, Kad. [Ipuknan. maremaruka ;
IOVYpI'Y. - YUensabunck : U3ngarensctBo FOYpI'Y, 2008. - 65, [1] c. : m.

Acuunkuti JI. H. BBeneHue B HCKyCCTBEHHBIM UHTEIIEKT : yueo.
nocooue / JI. H. Slcaunkuid. - 2-e u3a., ucnp.. - M. : Akagemus, 2008. - 174, [1 ] c.

8) omeuecmeenHble U 3apyoediCHble HCYPHANbL N0 OUCYUNTUHE, UMelowjuecs 6 bubnuomexe.
He npenycmorpenst

2) MemoouuecKue yKazaHus 0 Cmy0eHmos8 no 0C80EHUI0 OUCYUNTUHDL:
OT60p mpU3HAKOB

I.

U3 HUX: Y4eOHO-Memoouyeckoe obecneyerue camocmosmenbHol pabomsl CmyoeHma:
OT60p MpHU3HAKOB

l.

JJIeKTPOHHAsAA Y4e0OHO-MeTOANYeCKAasl JOKYMEeHTAIus

HaumenoBanue
No Bun peeypea s | bubnuorpaduueckoe onrcanue
JUTEPaTypbl AIIEKTPOHHON
¢dopme
XyTTep, @. BBenenue B aBTOMaTU3UPOBAHHOE MAILIUHHOE
oOyuenune (AutoML) : ciipaBounuk / @. Xyrrep, JI. Kortxodd,
SEC X. Banmopen ; nepeBof ¢ anruiickoro B. C. fluenkosa.. —
JlonomHUTEIBHAS Mockasa : JIMK Ilpecc, 2023. — 256 c. — ISBN 978-5-93700-
1 U30aTCIILCTBA o
nmuTeparypa 196-2. — TexcT : aneKTpoHHbIH // JIaHb : 2IEKTPOHHO-
Jlanb
oubnuoreynas cucrema. — URL:
https://e.lanbook.com/book/348104 (nara oOpamieHus:
26.07.2025). — Pexxum moctyna: AJis aBTOpH3. TOJIb30BaTENCH.
Mutsikos, E. C. cKkyccTBEHHBIN HHTEIIEKT U MAlTUHHOE
oOydenue : yueoHoe nmocooue mis By30B / E. C. Mutskos, A. I
OcHOBHAs 9bC [[Imenesa, A. W. Jlagpiaun. — Cankt-IlerepOypr : Jlans, 2025.
2 N30aTeILCTBA — 252 ¢. — ISBN 978-5-507-51465-6. — TexkcrT :
nuTepaTtypa o
Jlanb PIIEKTPOHHBIH // JIaHb : 37eKTPOHHO-OMOINOTEYHas cUCTEMA. —
URL: https://e.lanbook.com/book/450827 (mara oOpamieHus:
26.07.2025). — Pexum noctyna: 1Jig aBTOPU3. MOJIb30BATENIEH.
®nax, [1. MamunaaOoe o0yueHue. Hayka u ucKyccTBO
MOCTPOEHUS aAJITOPUTMOB, KOTOPBIE U3BJIEKAIOT 3HAHUS U3
9bC manHbix / [1. @nax. — Mocksa : IMK Ilpecc, 2015. — 400 c. —
3 f;feoﬁmzﬂwa" mnatemsetBa  ISBN 978-5-97060-273-7. — TeKcT : eKTpoHHbIi // JIaHs :
patyp Jlanb AIEKTPOHHO-OMOIMoTeuHas cucrema. — URL:
https://e.lanbook.com/book/69955 (nata obpareHus:
26.07.2025). — Pexum noctyna: 1jig aBTOpU3. MOJIb30BATEIEH.
Mbpou, K. I1. BepostHOocTHOE MainHHOE 00yueHue. Beenenue
/ K. I1. Mapdu ; nepeBon ¢ anmuiickoro A. A. CauHKUHA. —
9bC Mocksa : JIMK Ilpecc, 2022. — 940 c. — ISBN 978-5-93700-
JlononHuTeNbHAS .
4 reparypa M3/1aTEThCTBA 119-1. — Tekcr : anexTpoHHbIH // JIaHb : AIEKTPOHHO-
Jlanb oubnmuoreunas cucrema. — URL:
https://e.lanbook.com/book/314891 (nara obparmenus:
26.07.2025). — Pexxum noctyna: AJjis aBTOpU3. MOJIb30BaTENEH.

[lepedeHb UCTIONB3YEMOTO MTPOTPAMMHOTO OOECTICUEHMS:




1. -Python(6eccpouno)

[Tepedenp ucnonb3yeMbIx MpohecCHOHANBHBIX 0a3 TaHHBIX U MH(DOPMAITMOHHBIX
CIIPABOYHBIX CUCTEM:

Her

8. MarepuajibHO-TeXHHYECKOe o0ecreyeHne Q1 CIUITHHbI

No OcHoBHOE 000py/I0BaHUE, CTEHBI, MAKEThI, KOMIIBIOTEpHAs TEXHUKA,
Bup 3ansTuii N I_l MpeayCTaHOBICHHOE MPOTpaMMHOE 0OecTiedeHre, UCTIONb3yeMOoe s
al pa3IMYHBIX BUAOB 3aHATUN

nuddepeHIpoBadubii (333
Auddeperup Jlocka, KOMITBIOTEPHI, TPOEKTOP

3a4eT (30)
333

JlaGopatopHbIe 3aHATHS (36) Jlocka, KOMITBEOTEPHI, TPOCKTOP
336

Jlextumn Jlocka, KOMIIBIOTEP, TPOEKTOP

(306)




