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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

[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

Ymeer: - [U-1, CY] npoBoauTh OZHOMEPHBIN 1
MHOTOMEPHBIN aHAJU3 MPU3HAKOB, B TOM YHCIIE C
WCIIOJIB30BaHUEM CpelicTB Busyanuzanuu [M-4, CY]
MPUMEHSTh CTaHIAPTHBIE METO/IbI 0TOOpa
MPU3HAKOB U BHIOMPATh ONTUMAIBHOE
MOJIMHOXKECTBO MPU3HAKOB

Nmeet npaktudeckuit onsitT: - [M-3, CVY]
MCIIO0JIb30BaHUSI METOJIOB TOHMKEHUSI pa3MEPHOCTH
1 1oa00pa ONTUMAaJIBLHONU Pa3MEPHOCTH B
3aBHCHMOCTH OT HEOOXOIMMOH 10T 00BICHEHHOU
mUcTiepcuu

[1K-3 [BD-1] Crioco6en ocyIecTBIsTh TOUCK,
cOOp, OUUCTKY | MPEIBAPUTEILHBIN aHATN3 JaHHBIX

IT1K-6 [ML-7] Cioco6eH NpUMeHSITh 3naet: - [U-1, CY] kareropum 3amay




ABTOMATHUYCCKOC MAIlIMHHOC OGy‘-ICHI/Ie

ABTOMATHYECKOTO MAITMHHOTO O0YYCHHUS
Ymeer: - [U-1, CY] ananu3zupoBaTh ceupuKy
3a/1a4U C Y4ETOM COBPEMEHHBIX TPEHI0B
(Hammpumep, ucnonb3oBanre AutoML s
00pabOTKH OONBIIUX JaHHBIX, MHTETPAIHS C
MLOps), BeiOupath nogxonsmme AutoML-
WHCTPYMEHTHI

ITIK-8 [MF-4] Cniocoben nmpuMeHsTh
CTAaTUCTUYECKHE METO/IbI JJIsl aHaJIu3a JaHHBIX,
BaJTUIAIIMU MOJIETIEH MAITMHHOTO OOy4YEeHUS 1
MIPOBEICHHSI SKCIIEPUMEHTOB B oOmactu U

3naet: - [U-1, CY] 0oCHOBHbBIE METO/IbI
CTaTUCTUYECKOTO MAIIMHHOTO O0yUeHHUS

Mmeet npaktrueckuid onsIT: - [U-1, CY]
aJIEKBAaTHOTO BBIOOpA METOJIOB CTATHCTHYECKOTO
MAaIIMHHOTO 00y4YeHHs ¢ Y4ETOM 0COOCHHOCTEN
TAaHHBIX W 33]1a9H

IMK-11 [ML-3] CriocobeH mpuMeHsTh KJIaCCHUECKHe
aJITOPUTMBbI MAIIIMHHOTO 00y4eHHUsl C TOHUMaHUEM
MX MaTeéMaTUYeCKUX OCHOB U 00JacTel MPUMEHEHUS

3uaert: - [U-2, CVY] pa3nuyHble apXUTEKTYphbl
PaHKUPOBAHHOTO MOUCKA (OHO-/IBYX-
TPEXCTaJAUNHOE PAaHKUPOBAHHE)

Ymeert: - [U-1, CY] npumMeHsATh METO/IBI
OaiiecoBCKOM Kaccu(UKaIMU U aHCAaMOJIeBbIC
MeToabl MO (GarTHHT, OyCTHHT, CTIKUHT MOJIENEi),
a Tak)Ke MPOU3BOJIHBIX OT HUX (CIy4yalHBIE Jieca,
rpaJueHTHBIN OYCTUHT HA JEPEBbsIX)

meet npaktuueckuii onwit: - [-2, CVY]
MCII0JIb30BaHUSI MHCTPYMEHTOB OIIEHKH Ka4eCTBa
MoJieTiel paH)KUPOBAHUS U CPAaBHEHUS
PAHKUPYIOIIUX MOJIETIE MEeX Ty cOOOi;
PUMEHEHUSI METO0B 00yUEeHUs THUIIA pairwise u
listwise; HCTIONBb30BaHUS PA3TMYHBIX APXUTEKTYP
[PAaHKUPOBAHHOTO MOUCKA (OTHO-/IBYX-
TPEXCTAAUNHOE PAHKUPOBAHHE)

[1K-12 [ML-4] CrtocobeH NMpuMEHSTh METO/IbI
oOyueHus 0e3 yauTens s aHaJIn3a JaHHBIX |
BBISIBIICHUS CKPBITBIX 3aKOHOMEPHOCTEN

3HaeT: - [U-3, CY] 6a30BbIe METPUKH KauyeCcTBa
oOyuenus 6e3 yunrens (silhouette score adjusted
rand index)

Ymeer: - [U-1, CVY] ucnonb3oBaTh HHCTPYMEHTHI
OYUCTKH JIAaHHBIX U MPEABAPUTEIHHON OATOTOBKU
TaHHBIX METOJIAMHU TIOHWKCHHS Pa3MEPHOCTU U
BU3yaJIM3alM1 JUTS aHATN3a JaHHBIX

Nmeet npaktuueckuid onsit: - [U-3, CVY]
MCIIOJIb30BaHMS TOTOBBIX MHCTPYMEHTOB VISl OLIEHKU
KaueCcTBa KJIACTEpU3AINH U IPYTHX Mojiene 6e3
YAUTEIS

3. MecTto aucuuminibl B cTtpykrype Ol BO

[lepedens mpeANIeCTBYIOMNX TUCIIATUIHH,
BUJIOB paboT yueOHOro IyiaHa

[TepeueHs MOCISTYIONINX UCITATLINH,
BUJIOB paboT

1.®.01 Tpex naayCTpHaIbHOTO NapTHEPA,

1.0.10 ApxuTekTypa BIUUCIUTEIbHBIX CUCTEM,
1.0.12 OnepannoHHbIE CUCTEMBI,

1.0.15 KoMmbloTepHbIE CETH,

1.0.17 C6op, aHanu3 u npenodpaboTka JaHHbBIX B
MaIIMHHOM O0y4€HUU

1.0.35 OcHoOBBI pacnpeieIeHHbIX U 00JIauHBIX
BBIUMCIICHHI,

1.0.33 TexHONOTHUU U CUCTEMBI 00pabOTKH
OONBIINX JAHHBIX,

1.0.24 OcHosbl DevOps,

1.0.25 Ananu3 BpeMEeHHBIX PsI/IOB,

1.0.38 ba3sl ganubix NoSQL,

1.0.34 TlpoekTrpoBaHUE YEIOBEKO-MAITUHHOTO
uHTEepdeiica,

1.0.23 Web-niporpaMMupoBaHHe JIJIsl CUCTEM




MCKYCCTBEHHOTO MHTEJUICKTA,
[Tpou3BoACTBEHHAs MTPaKTHKa (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

1.0.15 KommibtoTepHbl€ CETU

3HAeT: MPUHLIUIIBI paOOTHI C CETEBBIM
000pyIOBaHNEM, PUHITUIIBI TOCTPOCHUS U
(GYHKIIMOHUPOBAHMS KOMITBIOTEPHBIX CETEH, METOIbI
U TEXHOJIOTUH CETeBOM 0€30MacHOCTH YMeeT:
HaCTpauBaTh CETEBOE 000PYIOBAHUE TSI
OpraHu3ali KOMIIBIOTEPHBIX ceTeil, -[U-2, BY]
OpraHU30BaTh CETEBBIC B3aUMOJICUCTBUS U TIEpeIady
NTAHHBIX B paMKaX CO3JJaHUsl CUCTEM
MCKYCCTBEHHOTO MHTEJUICKTA, IPOSKTHPOBATh U
HACTPaUBaTh KOMIIBIOTEPHBIE CETH, 00ECIIEUNBATh
0e30MmacHOCTh U 3aIuTy cereit meet
MPAKTHYECKUI OMBIT: KOH(PUTYpUPOBAHHUS CETEBOTO
000pyIOBaHUS U OPTaHU3AIIUN KOMITBIOTEPHBIX
ceteit, -[1-2, BY] paboTbl ¢ OCHOBHBIMU
CpeICTBaMHU M METOAAMHU, UCTIOIB3YEMBIMH B
unnyctpun UT na mogaep:xanus ceteBon
WHOPACTPYKTYPHI MPOMBIIUICHHBIX CUCTEM
HMCKYCCTBEHHOI'O MHTEJUICKTA

1.0.12 OnepanioHHbIE CUCTEMBI

3naet: -[1-1, CY] ocHOBHBIE cpeacTBa
MoHUTOpUHTA U uarHoCcTuku OC, OCHOBHBIE
KOHIIEIIIUM COBPEMEHHBIX ONEPALIMOHHBIX CUCTEM
Ymeer: -[U-1, CY] BeIOuparh onepanuoHHy0
CUCTEMY U €€ IapaMeTphl C y4eTOM TpeOOoBaHUIl K
[Pa3BEPTHIBAHUIO U CONIPOBOXKJICHUIO MOJEIIEH
MCKYCCTBEHHOI'O MHTEJIEKTA B CpeJie
AKCIUTyaTallluy, yCTaHABIMBAaTh U HACTPaUBaTh
ONEPALMOHHYIO CUCTEMY, CO3/1aBaTh IPUKIIAIHbIE
nporpammsel B TepmuHax API OC, ucnonb3oBath
CTaHJapTHbIE HHCTPYMEHTHI coBpeMeHHbIX OC npu
pemeHnn 3a1a4 npodeccnoHaIbHOM e TeIbHOCTH
Nmeet npaktuueckuii onsit: -[M-1, BY ] peanuzanun
CKPHUITOB U HACTPOMKHU ONEPALMOHHON CUCTEMBI
U151 aBTOMAaTU3allMK 3aIlyCKa, MOHUTOPHUHIA U
YCTOMYMBON pabOThI CEPBUCOB UCKYCCTBEHHOTO
MHTEIUIeKTa B cpene skcmnyarauuu[ -1, CY]
MCII0JIb30BaHUs CPEACTB MOHUTOPUHIA U
muarnoctuku OC it aHanu3a CTaOUIBHOCTH U
[IPOU3BOAUTEIBLHOCTH CEPBUCOB UCKYCCTBEHHOTO
WHTEJUIEKTa B CPEZIE€ SKCILTyaTalllu, UCTIOIb30BaHUS
OCHOBHBIX BUJIOB HHTEP(EICOB OMEpamOHHON
cuctembl Windows, paboTbl ¢ OCHOBHBIMU BUJAAMHU
unrepdeiicoB OC - komanaueiM U API

1.®.01 Tpek unayCTpHAIBLHOTO MApPTHEPA

3naet: -[U-1, CY] coBpeMeHHbIE TEXHOJIOTUU U
UHCTPYMEHTBI, IPUMEHSIEMbIE B UHAYCTPUU
uHpopMarmonHbIX TexHonorui (IT), Bkmodas

HOBBIC BEPCHUH ITOMYJIAPHBIX SA36IKOB




pOrpaMMHUPOBaHUs, OMOTHOTEK U (PpEeMBOPKOB
Ymeer: -[U-2, CY] ocymecTBISITE HUHTETPALIAIO
FOTOBBIX ITPOIPaMMHBIX MOJYJIEH U TIOACUCTEM B
00IIyI0 CHCTEMY UCKYCCTBEHHOTO MHTEIIEeKTa, -[ -
2, CY] ucnonb30BaTh NPOJBUHYTHIE METO/BI
MOBBIIIEHUS YCTOMYUBOCTH Mozeneit AutoML, -[U-
1, CVY] craButh 3a1a4y pa3sMEeTKH JaHHBIX JJIs
MaIIMHHOTO 00yYeHHUs U OLIEHUBATh Ka4YeCTBO
paboThl pa3MeTynKoB MIMeeT mpakTHYeCKUiA OIIBIT: -
[U-1, CY] pa3BepThIBaHUS U COMIPOBOKICHUS
MOJIeJIe MAallIMHHOTO 00y4€HHUs B TPOAYKTUBHOMN
cpene, -[1-2, CY] ucnonb3oBanus 6a30BbIX
METOZOB 3aLUThI OT aTaK U UCKa)>KEHUH JTaHHBIX B
obacTu MammHHOTO 00yUeHwus, -[U-2, CY]
OpraHM3alK KpayICOPCUHTa Pa3METKH JaHHBIX JUIS
MaITUHHOTO O0y4YeHUs

1.0.10 ApxuTekTypa BIYUCIUTEIbHBIX CUCTEM

3uaet: -[M-1, BY] apxuTexTypbl BEIYUUCIUTEIbHBIX
CHCTEM, HEOOXOAMMBIX JJISl IPOSKTHPOBAHUS U
peann3aluy BbICOKOIIPOU3BOAUTEIbHBIX PELICHHUH B
cepe IPOMBIIIIEHHOTO BHEIPEHUS CHCTEM
HCKYCCTBEHHOI'O MHTEJUIEKTa, OCHOBHbBIE TIOHATHUS U
MPUHLIUIIBI IOCTPOEHHUS BBIYUCIUTEIBHBIX CUCTEM
Ymeer: -[U-1, BY] nonGupare MHCTPYMEHTHI U
TEXHOJIOTHHU JJIsl PECYpPCHOT0 00€CTIeUeHHUs] CUCTEM
MCKYCCTBEHHOI'O MHTEJUIEKTA Pa3INuHbIX
MaciTaboB COIIaCHO TPEOOBAaHUAM MPOEKTA,
QHAJIM3UPOBATh U BEIOUPATh MOIXOAIIEe
annaparHoe oOecrieyeHue A1l KOHKPETHOW 3a1a4uu
MMeeT npakTHYeCKUH ONBIT: MOHTaXa U HACTPOWKH
CEPBEPHOTO 00OPYIOBAHUS

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

3naet: -[1-1, BY] ocHOBHBIE TpeOOBaHUS K
HaOOpaM JTaHHBIX JJIS pEeLIeHHs 3a/1a4 MalIMHHOTO
oOyuenus, -[1-1, BY] ocHOBHBIE YnCIOBBIE
XapAKTEPUCTUKN CTATUCTUYCCKHUX JAHHBIX U
METObl UX HaxoxkaeHus Ymeert: -[1-2, CVY]
no0UpaTh UHCTPYMEHTApUN Pa3METKH JaHHBIX MO
ycioBus 3a1aud, -[M-1, BY | BeuncasaTh yucinoBbie
XapPAKTEPUCTUKN CTATUCTUYCCKHUX JAHHBIX,
MPUMEHSATh METO/Ibl BU3yanu3auuu qaHHbix|[M-3.
bY | npuMeHsITh METOIbI TOHMUKEHUST PA3MEPHOCTH
1U1s1 IEPBUYHON MHTEPIPETAIIMU U BU3yAIM3alluU
MHOTOMEPHBIX TaHHBIX MIMeeT MpakTUYeCKUil OTBIT:
-[11-1, BY] npoBepku 1aHHBIX HA KOPPEKTHOCTb,

PA3SMCTKH JAHHBIX

4. O0bém M BHABI YUeOHOH PadOTHI

OO6mas Tpya10€eMKOCTh JUCHUIUIMHBI cocTaBiseT 3 3.e., 108 4., 70,5 4. KOHTaKTHOM

paboThI

Bun yuebno# paboTh

Pacnpez[eneHHe 1o ceMecTpam

Bcero
B Hacax

4acoB
Homep cemectpa




4

OO6mmas Tpya0EMKOCTh AUCIIUTIITMHBI 108 108

Ayoumopnvie 3aHAmus: 64 64
Jlexumu (JI) 32 32
[IpakTueckue 3aHATUS, CEMUHAPHI U (WIJIN) IPYTHE BUIBI 0 0

ayuTOpHbIX 3aHsaTHi (I13)
JlaGoparopHble paboTsI (JIP) 32 32

Camocmosmenvuas paboma (CPC) 37,5 37,5
N3yuenune nHoyTOyka "OTO0p mpu3HaKoB" 4 4
[ToaroroBka k 3a4eTy 10,5 10.5
N3ydenue Temsl "baiiecoBckas ONTUMU3AMS U

npuMeHeHne B AutoML" 13 13
N3yuenne n ananus crareil yposHa 1 benoro cnimcka 10 10

(cTaTbu B CBOOOHOM JOCTYIIE)

KoHcynpranyy u npoMexyTo4Hast aTTeCTalus 6,5 6,5

By koHTpOs (3a4eT, qud.3a4eT, IK3aMeH) - nud.3ader

5. Conep:xkan

He TUCIUILIINHBI

N O0beM ayTUTOPHBIX 3aHATUN MO BUIaM B
o
basiena HanmeHnoBaHue pa3aenoB IUCHUILIMHbI Jacax
Bcero JI 113 JIP
1 |OcHOBBI MAaIIMHHOTO 00y4YeHHs U 0A30BBIE MOJIEIH 24 12 0 12
2 |Mogenu 1 METobI OOyUEHHSI C yUUTEIeM 14 6 0 8
OO0yueHue 6e3 yuuTens U yMeHbIICHHE
3 10 6 0 4
pa3MepHOCTU
4 |[IpogBuHYTBIE TEMbI U ABTOMAaTH3ALMS 16 8 0 8
5.1. Jlekuun
Ne Ne Kox-
HanmeHnoBanue min kpaTkoe coaepKaHue JIEKIIMOHHOTO 3aHATHUS BO
NeKIuujpas3aena
4acoB
Bgenenue B ManHHoe o0yueHre McKycCTBEHHbIN HHTEIUIEKT U MALTMHHOE
1 1 |oOyuenue. 3amaun ML. Meton O6mmxaiiuix cocenei A 3aa4 perpeccuu u 3
knaccudukanuu. Hausnelii baiiec.
5 1 MeTpuKkHu OIleHKH KauecTBa Mojenel Accuracy, Precision, Recall, F1-score, ROC- 1
AUC. MSE, RMSE, MAE, MAPE, R?, Adjusted R2.
JIunelinas perpeccus U €€ BEpOATHOCTHAs MHTepIpeTanus I palueHTHBIN CIIYyCK,
3 1  [Hopmamm3anus. HopMmanbHOe ypaBHEeHHE. MeTon MakCMMaIbHOTO MpaBaonoaoous | 3
B JIMHENHOM perpeccuu. balieCOBCKUI BBIBOJ B IMHEHHON PErPECCUN.
Jloructuueckas perpeccust MeTor MakCUMaIbHOTO PaBAONOA00Us B
4 1 [moructmueckoii perpeccun. Curmounsa. Jloructuueckas GyHKIUS TOTEPD. 3
baliecOoBCKHi1 BBIBOJI B JIOTUCTUYECKON PETPECCUMU.
5 1 Huctpymentsl ML-unxenepa Perynsapusanus (Lasso, Ridge, ElasticNet), )
nepeobydeHne, Kpocc-Bajaualins, peleTyaThlii MOUCK.
Merton onopHbIX BekTopoB (SVM) Jluneiinslii n Henuaelnsid SVM, siapa, Hinge
6 2 3
loss. RVM.
7 2 |Hdepesbs pemenuit Uunexkc JxuHu, sHTponus. 1
3 ) AHCcamMOI1 MeTo/I0B barruHr, ciyvaitHeiii nec, rpaguenTHbIi OyctuHr (XGBoost, )
LightGBM), crekunr.




Knacrtepusanus k-means, Elbow method, Silhouette score, DBSCAN.
9 3 . . 4
Wepapxnueckas knactepusanus. baitecosckuit GMM, EM-anroputwm.
10 3 |Metonsl nonmxkenus pazmepaoctu PCA, t-SNE, UMAP, PACMAP. 2
1 4 3amaua pamwkupoBanus (2 yaca) Pointwise, Pairwise, Listwise, MeTpuku )
pPaHKUPOBAHUS.
12 4 OT60p u mpeodpa3oBaHre MpU3HAKOB MeTonbl 0TOOpa: CTaTUCTHUYECKHE, 4
MOJI€TIbHBIE, UTEPATUBHEIE. .
13 4 ABtomaru3zainust ML u runepnapamerpoB (2 gaca) Grid and Random Search, )
Bayesian Optimization (Optuna), AutoML-cucrems! (LightAutoML).
5.2. lIlpakTyeckue 3aHATHS, CEMHUHAPbI
He npenycmorpenst
5.3. JlaboparopHbie padoThI
Kou-
Ne Ne .
sansuspasena HaumeHnoBaHue nuim KkpaTkoe cofepKaHue 1adopaTopHoOil paboThI BO
4acoB
1 1 3amaun KacCuUKaIMU U PErPECCUU, METOJT OMKAUIITNX COCEIeH, HAMBHOTO 5
baiiecoBckoro knaccugukaropa. OeHKa TOYHOCTH MOJCIICH
2 1 [Meron nuHenHOM perpecuu. MeToxn JTOTHCTHYECKON PETPECCHA 6
3 2 |MeTox ONOPHBIX BEKTOPOB 4
4 2 |lepeBbst pemeH U NX aHCAMOIN 4
5 3 |Meronbl KJIacTepu3aluy U MOHMKEHUS pa3MEPHOCTH 4
6 4 [3amaga paH>)XKMpPOBAHHUS 4
7 4 |OT100p MpU3HAKOB U aBTOMATHU3aLUsl O0y4EHUs 4
5.4. CamocrosiTesibHasi padoTa CTyIeHTa
Beimonaenne CPC
Crnrcoxk nureparypsl (¢ yKazaHUEM Kon-
ITogsug CPC pas3zenos, ras, cTpaHull) / ccbuika Ha  (CemecTp| BO
pecypc JacoB
M3yuenue HoyTOyKa "OTO0p Mpu3HaKoB" [IprtoskeHHBIN (haiin 4 4
MuTsikos, E. C. lcKycCTBEHHBIN HHTEIIEKT
1 MaIlMHHOE O00y4eHue : yueOHOe mocooune
it By30B / E. C. Mutskos, A. I. [lImenesa,
A. W. Jlanpraun. — CankT-IletepOypr :
Jlanb, 2025. — 252 ¢. — ISBN 978-5-507-
[ToaroroBka K 3a4eTy 51465-6. — Texkct : anmekTpoHHbIH // JIaHb : 4 10,5
PJIEKTPOHHO-OMOIMOTEYHAs! CUCTEMA. —
URL: https://e.lanbook.com/book/450827
(marta obopamenus: 26.07.2025). — Pexum
ocTyna: s aBTopu3. nosb3osarenei. C.
16-28, 78-90, 104-118, 136-150, 229-241.
Xyrrep, @. Beenenue B
AQBTOMAaTU3MPOBAHHOE MAIIMHHOE O0y4YeHHE
S (AutoML) : cnpaBounuk / ®@. Xyrrep, JI.
M3yuenue temsl "baiiecoBckas )
ONITUMH3AIHS U IpUMeHeHne B AutoML" KOTTX?@q)’ X. BarIopet ; Iepesoj ¢ . 4 13
annmiickoro B. C. fluenkoBa.. — Mockaa :
JIMK Ilpecc, 2023. — 256 ¢c. — ISBN 978-
5-93700-196-2. — TekcT : ANEeKTPOHHBIH //




JlaHb : 2JEeKTPOHHO-O0MONINOTEUHAs CHCTEMA.
— URL: https://e.lanbook.com/book/348104
(mata obopamenus: 26.07.2025). — Pexum
TOCTyIa: NI aBTOPU3. mojb3oBatenei. C.
18-43

M3ydenue u aHanu3 crtateid 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. @oH/1 OLIEHOYHBIX CPEACTB /ISl IPOBeIeHHsI TEKYIero KOHTPOJIsl YCIIeBaAeMOCTH,
MPOMEKYTOYHOI aTTecTaluu

KonTposnb kauecTBa 0CBOSHMs 00pa30BaTEIbHOM MPOTPaMMBbI OCYIIECTBIISIETCS B

cootBercTBHH ¢ [Tonokenrnem o 6aNTbHO-PEUTUHTOBOW CUCTEME OIICHUBAHUS PE3YIbTaTOB
y4eOHOM JESITEIIbHOCTH 00YyJarOIIIXCS.

6.1. KouTpoabusie meponpusitusa (KM)

No | Ce- Bun
KM|mecTp| koHTpOIs

HazBauue
KOHTPOJIBHOTO
MEPONPUATUSI

Bec

Makc.

Yuu-

6aTT HOpr,Z[OK Ha4yHCJIEHUs 0aJIoB [ThIBa-

ercsa B [1A

Texymui
KOHTPOJIb

KontponbHas
pabora 1

BapuaHT KOHTPOJIBHOH pabOThI
COJEPKUT 3 3aJIaHus.

[lepBoe 3a1aHKEe HYKHO
BBIIIOJIHUTD, UCIIONIb3YS
Hausneblii baliecoBckuit
kiaccudukatop 1 metor kKNN.
HawusHeblii baiiec: npaBuiabHO

- 1 6amn. 3a4cT
kNN: npaBUJIbHO pelieHa
3aj1a4a ¢ UCIOJIb30BaHUEM
maHHoOro Meronaa - 1 oam.
3a npaBUIILHOE PELLIEHUE
BTOPOTO M TPETHETO 3aAaHUS
TaKke mo 1 Oanmty.
MaxkcuMaJIbHBIH 0ai - 4.

HaliZieH BbIXOJ Kiaccudukaropa |[auddepeHnpoBaHHbIHI

Texymmii
KOHTPOJIb

JlaboparopHas
pabota 1

3amaHue U KOIMYECTBO OAJIIOB -
10 (B mpunoxeHHOM (aiirne.

N 3ayeT
MaxkcuMaiibHbI Oasur - 10.

¢ depeHIIMPOBaHHbBIN

3| 4 | Texymmit

KonTponbsHas

4 |BepHO cocTaBieHO M pemieHo  |auddepeHIpOBaHHbIH




KOHTPOJIb

pabota 2

HOpMaJIbHOE ypaBHEHHUE - |
Oa.

BepHO HaliZIeH BBIXOJ
[MOCTPOCHHON MOJIENN ISt
BXOJHBIX JaHHBIX - 1 Oal.
Bepno naiinena onenka MSE
Monenu - 1 6ann.

Bepno pemiena 3amaqa 2 - 1
OaI.

MaxkcuMaJIbHEIN 0ai - 4.

3a4CT

Texymumii
KOHTPOJIb

JlaGoparopHas
pabora 2

10

3ajaHue - B IPUIIOKEHHOM
¢aiine. B ¢daiine 20 Bompocos
o 0.5 6ayna. MakcuManbHbIN
6am - 10.

Qg pepeHIIMPOBaHHBIN
3ager

Texymmii
KOHTPOJIb

KonTponpnas
pabora 3

BapuaHT KOHTPOJIBHOM paboThI
COCTOHWT W3 JIByX 3aJaHUM.
[lepBoe 3aanue: BEPHO
3anyrcaHa CUCTEMa JJIs
HaXO0XJIeHUs Mojienu - 1 Ga.
BepHo HalizieHbl TapaMeTpsl - |
Oam.

BepHO HaliZieHbI ONIOPHBIE
BEKTOpHI - 1 Ga..

BepHo caenano BTopoe 3aJaHue
- 1 Gam.

MaxkcumanbHbIi 0as - 4.

¢ depeHIIMPOBaHHbBIN
3a4er

Texymui
KOHTPOJIb

JlaGopaTtopHas
pabora 3

10

Kelic oT MHIYCTpHAIBHOTO
naptHEpa. Pemenue 3anaun
KJaccu(uUKaluy crama ¢
MCIIOJIb30BaHUEM METO/Ia
OTIOPHBIX BEKTOPOB (SVM).

B 1ouToBBIX cepBUCAX U
KOPIIOPATUBHBIX CUCTEMaX
3aIUTHI OT KUOEPYTpo3
TpeOyeTCsl BHICOKOTOYHBIHM
craM-(UITBTP, CIIOCOOHBIN
OTJINYATh Ba)KHBIE MIHUChMA OT
(UIIMHTOBBIX U PEKJIAMHBIX
[PacChIIOK.

Brl periaete peanbHyo 3a/1a4y
OMHapHOU KJ1acCU(pUKALIUU: TIO
TEKCTY IEKTPOHHOTO MHChMa
OTIPEIEIIUTh, SBISETCS JIU OHO
CIIaMOM, HCTIONb3YSl METOJ
OIIOPHBIX BEKTOPOB U
peoOpa3oBaHue TEKCTA B
BEKTOp MPU3HAKOB. 3aJIaHUE - B
npuiokeHHoM (aiine. B daiine
20 Bonpocos no 0.5 Oama.
Maxkcumanbhblil 6asmt - 10.

nudpepeHITpoBaHHbII
3a4eT

Texymui
KOHTPOJIb

KontponbHas
pabota 4

BapuaHT KOHTPOJIBHOM pabOTHI
COJIEPKUT 2 3aJJaHUs.

[TepBoe 3aanue:

BepHo HalifieHa riyOuHa 1
KOJTMYECTBO TOYEK - 1 Oas.
Bepno HaiineH Infornation Gain

nudhepeHIpoBaHHbII
3a4eT




- 1 6amn.

Btopoe 3aganue:

BepHo onpenenenst
nH()OpPMATUBHBIC IPU3HAKH JJIS
paznenenus - 1 6am.

BepHo HalifieH BBIXO/
MOCTPOEHHOM Mozenu - 1 Gas.
MaxkcuMaJIbHEIH 0aiT - 4

Texyuui
KOHTPOJIb

JlaGoparopHas
pabora 4

10

Kelic oT MHIyCTpHAIBHOTO
naptHepa. Pemenue 3anaun
KOPPEKIIMH MOKa3aHUI
KOPHOJIMCOBOI'O pacxoloMepa Ha
OCHOBE aHcaMOJiel 1epeBbEB
peLIeHU.

B Hedrerazosoii orpaciu
KOPHOJIMCOBBI PACX0IOMEPHI
MCIIONIB3YIOTCS IS yu€Ta
00BEMOB JOOBIYH, HO UX
TOYHOCTD MaJaeT NMPU HATMIUH
ra3a B )KMJKOCTH.

Bbl pa3pabarbiBaeTe MOsIEh
MaIIMHHOTO 00y4YeHHs, KOTOpas
KOPPEKTHPYET MOTPEIIHOCTh
N3MEPEHUI MacCOBOTO pacxosa
Ha OCHOBE JIAHHBIX O
BJIQ)KHOCTH, INIOTHOCTH U
HaOJIFOTaEMOM pacxoie —
3ajja4ya, BOCTpeOOBaHHAs B
CUCTEMAX MPOMBIIIJIEHHON
aBTOMATHU3AINH U yuéTa
pecypcoB.

3asaHue - B IPUJIOKEHHOM
¢atiine. B daiine 20 Borpocos
o 0.5 6anna. MakcuManbHBIN
6amn - 10.

i epeHIMPOBaHHBIN
3ayer

Texyuui
KOHTPOJIb

KontponbpHas
pabora 5

BapuaHT KOHTPOJIbHOI pabOTHI
COZIEP’KUT TPH 3aJIaHHSL.
[lepBoe 3aanue:

BepHo HCronp30BaH METO
nepapxuuecKoil KiracTepu3anuu
- 1 6ann

[TocTpoena aenaporpamma - 1
Oann

Bropoe u TpeThe 3aaHue - no 1
Oamry

MaxkcumanbHbIi 0as - 4.

i epeHIIMPOBaHHBIN
3ayer

10

Texyuui
KOHTPOJIb

JlaboparopHas
pabora 5

10

Kelic oT MHIYCTpHAIBHOTO
naptHepa. Pemenue 3agaun
omnpenenenus 3pHekTuBHOCTH
KOTHUTHBHO-IIOBEJICHUECKOM
Tepanuy y MaluueHToB ¢
nernpeccue ¢ UCIoIb30BaHUEM
KJIACTEPHOTO nojxona. B
[ePCOHATM3UPOBAHHOM
MEAMIIMHE BaXKHO

IIPOTrHO3UPOBATDH, KAKUC

i epeHITMPOBaHHBII
3ayer




MAIUEHTHI C JIeTIpeccueit OymyT
XOpOIIIO pearupoBaTh Ha
MCUXOTEPAITHIO, & KOMY
noTpedyeTcst MeMKaMeHTO3HAs
MOJIePIKKA.

Brl npumeHseTe KiacTepHbIi
MOJTXOT JIJIsl BBISIBIICHUS
CKPBITHIX TOATPYIII MAllUEHTOB
U TIOCTPOCHUS
WHAUBHUIYaIbHBIX MOJIEIeH
MPOTHO3UPOBAHHUS

b HEeKTUBHOCTH JICUCHUS —
3a/laua, aHAJIOTUYIHAS peaTbHbIM
KelicaM B KJIIMHUYECKON
MPAKTUKE U OMOMEIUIIMHCKIX
MCCIIETOBAHUSIX.

3asaHue - B IPUJIOKEHHOM
¢aiine. B ¢aiine 10 Bormpocos
o 1 6amry. MakcuManbHBIN
6amn - 10.

11

Texyuui
KOHTPOJIb

JlaGoparopHas
pabora 6

10

3amaHue U KOJIMYeCTBO OAJIIOB -
B IIPHJIOKEHHOM (paiie.
MaxkcuMmaitbHbIi 0asur - 10.

i epeHIMPOBaHHBIN
3ayer

12

Texymmii
KOHTPOJIb

JlaGoparopHas
pabora 7

10

Kelic oT MHIyCTpHAIBHOTO
napTHEpa. Pemenue 3aaun
KJ1acCCU(UKALIUU U PETPECCUU C
ucnonb3oBanueM LightAutoML
W aHaJIM3a BaKHOCTH
[IPU3HAKOB.

B GankoBckoit cdepe,
crpaxoBanuu U1 HR-ananmutuke
TpeOyIOTCsl OBICTPBIC U TOUHBIC
MOJIENH JUISL TPUHSTHS
pELIEHUI: OT OLIEHKH PUCKOB J10
noa0dopa KaHIU/1aToB.

BrI penraere peanbHyo 3a1a4y
(xmaccuduxanys TpaH3aKIHiA,
MpecKa3aHue CTOUMOCTH
CTPAXOBKH U JIp.) C TIOMOUIbIO
coBpeMeHHBIX AutoML-
TEXHOJIOTMH, aBTOMaTHYECKH
moIoupasi MOJEIH U
aHAJIN3UPY, KAKHE TPU3HAKU
HauOoJIee BayKHBI I IPUHSTUS
pEILICHNS.

3anaHue - B IPUJIOKEHHOM
¢aiine. B ¢aiine 10 Bompocos
mo 1 6amty. MakcuManbHBII
6amn - 10.

¢ depeHIIMPOBAHHbBIN
3a4er

13

Texymmii
KOHTPOJIb

Komaumaerit
MHHHU-TIPOEKT

10

KomaHIHbI/I MUHU TTPOEKT.
[Ipoananu3upoBaH Jaracer,
MpoBeJieH 0TOOP MPU3HAKOB - |
0aJw1, MOHMKEHA Pa3MEPHOCTh U
BU3yaJIM3UPOBaHbI JaHHBIE - |
6ai. [IpoBenen ananus

pelICHMI TOM 3a7a4u IPYTUMHU

¢ depeHIINPOBAHHBIH]
3a4eT




rccren0BaTensiMu, 0030p
aHayioros - 1 Gau.
[IpuMeHeHB! Tpu MeTOAA
MaIIMHHOTO 00y4eHHUs JJis

rUIeprnapaMeTpoB - 3 6asa.
[IpoBenena 3amura B BUIE

Ha BOIIPOCHI - 3 Oasa.
MaxkcuMaJibHbIi 0air - 10.

pelieHus 3a1a4i, ¢ HACTPOUKON
[Tpumenen AutoML - 1 Gam.

HAYYHOI'O JOKJIaJa C OTBETaMU

IIpome- . .
p 3aueTHas B Ounere 5 3amanuii (kaxxmoe  |auddepeHIInpoBaHHBIN
14| 4 | xyrouHas - 5
pabora o 1 Oamty). 3a4eT
arTecTanus

6.2. Ilpouenypa npoBeaeHusi, KpUTEPUH OLlEHMBAHUSA

Bua npoMexxyTouHoi
aTTecTaluu

[Tpouenypa npoBenenus

Kpurepunn onennBanns

muddepennupoBannbiii  |[TucbmenHo, o 6uneram. Bpems noarotosku - 1
3aueT Jac, jajiee 3aluTa, OTBETH Ha BOMPOCHI.

B coorBeTcTBHM C mI. 2.5,
2.6 IlonoxxeHnus

6.3. ITaciopt oHIa OLIEHOYHBIX CPEACTB

KommereHmn

Ne KM

Pesynprarel 00yueHus

2(314(5]6(7|8[9|10{11{12{13|14

[1K-1

Ymeert: - [U-1, CY] BbIOHpaTh 1 alanTUPOBATh ONTUMAJIbHBIN
AJITOPUTM MAaIIMHHOTO OOYYeHHs JJIs1 KOHKPETHOH 3a/1auu

[1K-1

Nmeet npaktuueckuit onbiT: - [M-1, CY] TectupoBanus
MOJIEJIEN ITEpe]l pa3BEPThIBAHUEM, OLICHKH KauyeCcTBa MOJEIen
MaIIMHHOTO O0y4eHUs

[1K-3

Y™meer: - [U-1, CY] npoBoauTh 0MHOMEPHBIN 1 MHOTOMEPHBI
aHaJIN3 MPU3HAKOB, B TOM YHCJIE C UCIIOJIb30BAaHUEM CPE/ICTB
Busyanuszanuu (-4, CY] npumMeHsITh CTaHIapTHBIE METO/IbI
0TOOpa MPU3HAKOB U BBIOMPATh ONTUMAJIBHOE MTOJJMHOKECTBO
MPU3HAKOB

[1K-3

Nmeet npaktuueckuit onbIT: - [M-3, CY] ucnonb3oBanus
METOZIOB MOHIKEHUS pPa3MEPHOCTH U MOA00pa ONTUMAIIbHOM
Pa3MEpPHOCTH B 3aBUCUMOCTU OT HEOOXOUMOM J10JIH
00BSICHEHHON AUCTIEPCUH

[1K-6

3Haet: - [U-1, CY] kareropuu 3aj1a4 aBTOMaTH4€CKOTO
MaIIMHHOTO 00yUYeHHS

[1K-6

Ymeert: - [U-1, CY] ananu3upoBath crienupuKy 3a1a4qu ¢
Yy4ETOM COBPEMEHHBIX TPEHI0B (HaIpUMep, UCIIOIb30BaHNE
AutoML anst 06paboTku 60NBIINX JTaHHBIX, UHTETPAIUS C
MLOps), BeiOupath nogaxoasamue AutoML-uHCTpyMeHTBI

[1K-8

3naet: - [U-1, CY] ocCHOBHBIC METO/IBI CTATUCTUYECKOTO
MAIIMHHOTO O0y4YEeHUS

[1K-8

Nmeet npaktudeckuit onsiT: - [M-1, CY] agexBatHOrO

BI>I60pa METOAOB CTATUCTUYCCKOI'O MalllMHHOI'O 06y‘~I€HI/I$I c |t

y4ETOM 0COOCHHOCTEH JaHHBIX U 33J1a4H

[K-11

3Haet: - [U-2, CY] pa3nuuHbie apXUTEKTYPbl

paH>)KMPOBAHHOTI'O IOUCKA (OHO-/IByX-TPEXCTAIUNHOE




paH)KMPOBAHUE)

YMmeer: - [U-1, CY] npumeHsITh METOIBI Oaiie COBCKOM
kiaccuukanuu 1 ancamo6nesbie MeTosibl MO (03rTuHT,
OyCTHUHT, CTOKUHT MoJIeNieil), a TakKe MPOU3BOIHBIX OT HUX
(cimyuaiiHble Jeca, rpaIueHTHBIA OyCTHHT Ha J1EPEBBSIX )

[1K-11

Nmeet npaktuueckuit onbIT: - [M-2, CY] ucnons3oBanus
MHCTPYMEHTOB OLICHKH KauecTBa MOIeIe paHKUPOBAHUS U
CpaBHEHMSI paHXKUPYIOIIUX MOJIENIEN MeX Ty COOO0M;
pPUMEHEHHs METOJI0B 00yueHMs TUMa pairwise U listwise;
VCTIOJIb30BaHMSI PA3IMYHBIX aPXUTEKTYp PaH)KUPOBAHHOTO
noucka (0JIHO-ABYX-TPEXCTaIMHHOE PaHKUPOBAHUE)

[1K-11

3HaeT: - [U-3, CY] 6a30BbIe METPUKH KauecTBa 00ydeHUs Oe3

[IK-12 yaurens (silhouette score adjusted rand index)

Y™meer: - [U-1, CY] ucnonb30BaTe THCTPYMEHTHI OUUCTKH
TAHHBIX U TIPEBAPUTEIHEHON ITOTOTOBKU TAHHBIX METOAMH
MOHMKEHUS PAa3MEPHOCTH U BU3YaJIM3aLlMH JUIS aHAIIN32
TAaHHBIX

[1K-12

Nmeet npaktuueckuit onbIT: - [M-3, CY] ucnons3oBanus
[1K-12 TOTOBBIX HUHCTPYMEHTOB Il OLIEHKHU KaueCTBa +
KJIaCTepU3alMK U APYTUX Mojiesieil 0e3 yuurens

TumnoBbie KOHTPOJIBbHBIC 3alaHUS 110 KAXKAOMY MCPOIIPUATHIO HAXOAATCA B
IMPUITOKCHUAX.

7. YueOHO-MeTOoAMYEeCKOEe 1 MH(OPMAIIMOHHOE O0ecredeHue TUCHUIIIMHBI

IeuaTHas y4yeOHO-MeTOAUYECKAS] JOKYMEHTALMUS
@) OCHOBHAs TUMepamypa:
He npenycmorpena

0) OononHumenbHas IUumepamypa:
1.  Hemunos A. K. UckyccTBeHHBIN MHTEIEKT : yueO. mocodue / A. K.
Hemunos, b. M. Kysumnnos ; FOx.-Ypain. roc. yu-1, Kad. [Ipuxnaa. maremaruka ;
IOVYpI'Y. - Yensabunck : U3ngarensctBo FOYpI'Y, 2008. - 65, [1] c. : ui.
2. Scuuukuii JI. H. BBenenne B MCKYCCTBEHHBIN MHTEIUIEKT : y4eO.
nocoowue / JI. H. Slcaunkuii. - 2-e u3a., ucnp.. - M. : Akagemus, 2008. - 174, [1 ] c.

8) omeuecmeenHvle U 3apyOedtCHbIE HCYPHANLL NO OUCYUNTUHE, UMerowWuecs: 8 bubiuomexe:
He npenycmorpensl

2) MmemoouuecKue yKasaHus 0is Cmyo0eHmos8 no 0C80EHUI0 OUCYUNTUHDL:
1.  Otbop npusHaKoB

U3 HUX: Y4eOHO-Memoouyeckoe obecneyerue camocmosamenbHol pabomsl CmyoeHma:
1.  Otbop npusHaKoB

JJIeKTPOHHAsSA Y4e0OHO-MeTOANYeCKAs JOKYMEHTAIlUs

HaumenoBanue
Bu ecypca B
No a peeyp . bubnuorpaduueckoe onrcanue
JUTEpaTyphbl AIIEKTPOHHOMN
dhopme




JlomonauTeapHas
TUTEpaTypa

ObC
N30aTeIILCTBA
Jlann

Xyrrep, @. BBenenue B aBTOMaTU3UPOBAHHOE MAILIMHHOE
obyuenne (AutoML) : ciipaBounnk / @. Xyrrep, JI. Korrxodd,
X. Banmopen ; nepeso ¢ anmuiickoro B. C. fnenkosa.. —
Mocksa : JIMK Ilpecc, 2023. — 256 ¢. — ISBN 978-5-93700-
196-2. — TexcT : 31neKTpOHHBIH // JIaHb : 37I€KTPOHHO-
O6ubnuoreunas cucrema. — URL:
https://e.lanbook.com/book/348104 (nata oOpareHus:
26.07.2025). — Pexkxum mocTyna: AJis aBTOPH3. TIOJIb30BaTENCH.

OcHOBHAsA
TuTepaTypa

9BbC
N30aTeIhLCTBA
Jlaun

Murtsikos, E. C. MIcKyCCTBEHHBIN MHTEUIEKT U MAIIMHHOE
oOyuenue : yueOHoe mocodue s By3oB / E. C. Mutskos, A. I
[[ImeneBa, A. U. Jlanpraun. — Cankrt-IletepOypr : Jlans, 2025.
— 252 c. — ISBN 978-5-507-51465-6. — Tekcr :
2IIeKTPOHHBIHN // JIaHb : 3IeKTPOHHO-OMOIMOTEeYHAsl cUcTEMA. —
URL: https://e.lanbook.com/book/450827 (nata oOparieHus:
26.07.2025). — Pexkxum moctyna: A1 aBTOpH3. TIOJIb30BaTENCH.

JlononauTenbpHas
muTeparypa

9bC
N30aTeILCTBA
Jlaun

®nax, [1. Mammnanoe oOyuenue. Hayka u uckycctso
MOCTPOEHUS AJITOPUTMOB, KOTOPbIE W3BJIEKAIOT 3HAHUS U3
nanubix / [1. ®nax. — Mocksa : JIMK Ilpecc, 2015. — 400 ¢. —|
ISBN 978-5-97060-273-7. — TekcT : 21eKTpoHHBIH // JIaHb :
DIIEKTPOHHO-O0nOMHoTeuHas cuctema. — URL:
https://e.lanbook.com/book/69955 (nata obpamieHwus:
26.07.2025). — Pexxum moctyna: AJis aBTOpH3. TOJIb30BaTENCH.

JlononauTenbHAs
muTeparypa

ObC
N31aTelIbCTBA
MEN:S

Mbopou, K. I1. BepostHOCTHOE MamnHHOE 00yueHue. Beenenne
/ K. TI. Mapodu ; mepeBon ¢ anruiickoro A. A. CIMHKUHA. —
Mocksa : JIMK Ilpecc, 2022. — 940 c. — ISBN 978-5-93700-
119-1. — Tekcr : anexTpoHHBIH // JIaHb : SIEKTPOHHO-
oubnuoreynas cucrema. — URL:
https://e.lanbook.com/book/314891 (nara obparenus:

26.07.2025). — Pexum noctyna: 1Jig aBTOPU3. MOJIb30BATENIEH.

HCpC‘IGHB HCIIOJIB3YCMOT'O IIPOIrpaMMHOIO oOecrIeUeHMS:

1. -Python(6eccpouno)

[Tepedenp ucmonb3yeMbpIx MpoheCCHOHABHBIX 0a3 TaHHBIX U WH(POPMAITMOHHBIX
CIIPABOYHBIX CUCTEM:

Hert

8. MarepuajibHO-TeXHHYECKOE o0ecreyeHne I CIUTITHHbI

OcHoOBHOE O60py,Z[OBaHI/Ie, CTE€H/bl, MAKCTHI, KOMIIBIOTEpHAA TEXHUKA,

o Ne
Bun 3anaruii Ayt Mpe1yCTaHOBICHHOE MPOrpaMMHOE 00eCIIeUeHHE, UCTIONh3YyEeMOe TS
YA pa3IMYHBIX BUJOB 3aHATUH
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