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1. Heab ocBOeHUS AMCHUTITIHHBI

Lenb ocBOEHUS AUCUUILUIUHBI — (POPMHPOBAHUE y OOYHYAIOUIMXCS CHUCTEMATH3MPOBAHHBIX
3HAHUM U NPAKTUYECKUX HABBIKOB B 00JIACTH METOJIOB ONTUMU3ALIUY, JIEKAIUX B OCHOBE 00y4eHUs
MoJIeNiell MCKYCCTBEHHOTO HMHTEIEKTa, M WX TNPUMEHEHUS aius pa3paboTku 3(PQeKTUBHBIX,
MacImTabMpyeMbIX U HaJIeKHBIX Al-pemeHnid.

2. Mecto nucuumiuabl B ctpykrype OIIOITI BO

HI/ICHI/IHHI/IHBI U IpaKTUKH, Ha OCBOCHHH KOTOPBIX 6a31/1pyeTc;1 JaHHass AUCHUIIIIMHA:
CucreMsbl HCKYCCTBCHHOI'O MHTCJIJICKTA, boapmue AAaHHBIC U paclpCACIICHHBIC BEIYNCIICHHAA.

JIMCUUMIUIMHBL ¥ TIPAKTHKH, JJIS1 KOTOPBIX OCBOCHUE TAHHON TUCIMILIMHBI HEOOXOAUMO Kak
npezmecTsytoniee: ['myookoe MaMHHOe 00yueHHe.

3. Iliianupyembie pe3yJibTaThl 00y4eHUs1

dopmupyemble U HNuaukaropsl
KOHTPOJIHpYeMble JOCTHKEHUS Inanupyembie pe3yabTaThl
KOMIIeTeHIINH KOMIIeTeHIIU I o0yueHust
(K021 1 HAUMEHOBAHUE) (K01 1 HAMEHOBAHUE)

[1IK-12. Criocoben I1IK-12.1. 3naer Mmogenu 3Hath: criektp MetonoB MU ot
paspabaTbiBath MCKYyCCTBEHHOTO Kiaccudyeckoro ML 110 riry6okoro
TIPUMCHATE MOZICITH WHTCJUICKTA 1 MCTOJBI HX 00yueHHs U 00J1aCTH UX TIPUMEHEHHUS
HCKYCCTBCHHOTO pa3pabOTKu U IPUMEHEHUS
WHTEIICKTA AT JUIst 00pabOTKHU JJAHHBIX VMeTh: aHAIN3UPOBATH 33/1a4y U
00pa0OTKH JIAHHBIX OIpe/IeNIATh, IPUMEHUMBI JIU METO/IbI

W i ee peienus

BiageTs: HaBbIKaMU KpUTHYECKON
OLICHKH IIPUMEHHUMOCTH PA3ITUYHbIX
Meronos M1

T1K-12.2. YMmeer
MIPUMEHATHh MOJIENH

3HaTh: 0cOOEHHOCTH 00pabOTKHU
pa3HBIX TUIIOB JAHHBIX (TEKCT,

HCKYCCTBEHHOTO n300pakeHue, 3ByK) ¢ nomouiso MU

WHTEJIEKTa A1 00paboTKu

JIAHHBIX YMeTh: HHTETpUPOBaTh TOTOBBIE
ML/DL mozenu B mporpaMMHbIe
NpOAYyKTHI; co3naBaTh API mis
MoJieJIer
Bnagets: naBsikamu end-to-end
paszpabotku Al-pemenuii oT
MPOTOTHIIA JI0 MPOJIAKIIICHA

TIK-12.3. Baageet 3HaTh: MOJHBIN UK pa3padoTku Al-

HaBBIKAMH pa3paboOTKH npoaykra, Bkiaroyasgs MLOps-

MOIICJ'ICIZ HCKYCCTBCHHOI'O MIPaKTUKHA

MHTEJIICKTA ¥ IPUMEHEHHSA | Vyietp: paspaGaThiBaTh

X JUTst 00pabOTKH JAHHBIX | yonrmekcHBIe CHCTEMBI, SIIPOM
KOTOpBIX siBIsieTCs Moaens MU




®opmMupyembie U
KOHTPOJINpYyeMble
KOMIIEeTeHI[HH
(Ko 1 HAUMEHOBAHME)

Nuauxkaropsl
AOCTHKEHU S
KOMIIeTeHIU
(K01 1 HAMMEHOBAHUE)

IlnannpyemMble pe3y/ibTaThl
o0y4eHust

Brnazners: HaBbIKaMU CO3AaHUS
MacImTaOMpyeMbIX U HaaeKHbIX Al-
CEpPBUCOB, UHTETPUPOBAHHBIX B
OM3HEeC-TIPOIIECCH




4. CTpyKTYpa M coJiepKaHue IUCHUIINHbI

HaumeHoBaHue DopMbI TEKYLIET0
TeM 3aHATHH Oonbem, HNHTepakTHB, KOHTPOJISA

N CemecTtp Bamnbl

(yueoHoii 4. 4. (HauMeHOBaHuUe

pa6oThI) OLIEHOYHOI'0 CPeACTBA)

Bun
Monyas (pa3aen) yueOHoI
padoThI

Monyinb 1. OcHoBbl onTumuzanun ML-mMozaeneit CP Pabora ¢ 9 23 7 - [IpakTryeckoe 3agaHNe
3JICKTPOHHBIM 1
y4eOHUKOM H
yaeOHOU
JIUTEpaTypou no
MOJYJTIO
«OCHOBBI
OIITUMHA3ALINU
ML-Mmonemneiiy.
CP Bremoaaenme
MPAKTUIECKOTO
3a7aHus 10 TEME
«Peanuzanus
TPaTUEHTHOTO
CIycKa Juis
JIMHEHHOM
perpeccum».




Monyas (pa3aen)

Bun
y4eOHoi
padoThI

HaumenoBanue
TEeM 3aHATHI
(yueoHoii
pa6oThI)

Cemectp

Oo0nbem,

Banasl

HNHTepakTHB,
4.

®opMbl TEKYLLEro
KOHTPOJIA
(HamMeHOBaHUe
OLIEHOYHOI'0 CPeACTBA)

Jlek 1

AJroput™m
I'PaJIuEHTHOTO
CIycKa U BBIOOD
CKOpPOCTH
oOy4eHusl.
CroxacTuueckuii
rpagueHTHBIN
CIIyCK U €ro
MIPEUMYIIIECTRA.

CP

Beinonuenue
MIPAKTHUYECKOTO
3a/IaHM 110 TEME
«Busyanuzauus
BIIUSIHUS
CKOPOCTH
oOy4eHus Ha
CXOJIUMOCTB.

CP

Breimonnenue
MPaKTUYECKOTO
3aJIaHus II0 TEME
«CpaBHeHue
MOJHOIO U
CTOXACTHYECKOTO
IPaIuUEHTHOTO
CITyCKa.

20

[IpakTrueckoe 3anaHue
2

23

HpaKTI/I‘-IeCKOC 3aJaHucC

3




Monyas (pa3aen)

Bun
y4eOHoi
padoThI

HaumenoBanue
TEeM 3aHATHI
(yueoHoii
pa6oThI)

Cemectp

Oo0nbem,

Banasl

HNHTepakTHB,
4.

®opMbl TEKYLLEro

KOHTPOJISt

(HamMeHOBaHUe

OLIEHOYHOI'0 CPeACTBA)

CP

Brimonaenue
MPAKTUYECKOTrO
3aJIaHus 110 TEME
«IIpumenenune
SGDClassifier
JUISL 3a7a9H
KJIACCHU(PUKALTHH.

20

HpaKTI/I‘IeCKOG 3aJaHuC

4

Monyns 2. Metozsl u cpeacTBa pa3padboTku Al-

pelIeHU

CP

Pabora c
ANEKTPOHHBIM
Y4eOHUKOM H
yueOHOU
JIUTEpPaTypou 1no
MOJTYJTIO
«MeTtoJibl U
cpeacTsa
pa3zpabotku Al-
penieHun».

CP

Bremoanenme
MPAKTUYECKOTO
3aJIaHUS 110 TEME
«Peanmuzanusg u
CpaBHEHUE
METoJa
Momentum ¢
SGD».

23

[IpakTrueckoe 3anaHue

9]




Monyas (pa3aen)

Bun
y4eOHoi
padoThI

HaumenoBanue
TEeM 3aHATHI
(yueoHoii
pa6oThI)

Cemectp

Oo0nbem,

Banasl

HNHTepakTHB,
4.

®opMbl TEKYLLEro
KOHTPOJIA
(HamMeHOBaHUe
OLIEHOYHOI'0 CPeACTBA)

CP

Brimonaenue
MPAKTUYECKOTrO
3aJIaHus 110 TEME
«Hcnonp3oBanne
ONTUMH3ATOpa
Adam B Scikit-
learny.

Jlek 2

Perynsapusanus
U1t 60pBOBI C
nepeoOydeHHEM.
00630p MeTOI0B
ONTHMHU3AIINH B
rI1y00oKOM
o0y4YeHUH.

CP

Bremoanenme
MPaKTUIECKOTO
3a7aHus 110 TEME
«HccnenoBanue
BIUSTHUS L2-
perynspusanuu
Ha 0000MIar0NTyI0
CIIOCOOHOCTH
MOJIEIT .

20

HpaKTI/I‘IeCKOG 3aJaHuC

6

23

[IpakTrueckoe 3agaHue
U




HaumeHoBaHue DopMbI TEKYLIET0
TeM 3aHATHH Oonbem, HNHTepakTHB, KOHTPOJISA

N CemecTtp Bamibl

(yueoHoii 4. 4. (HauMeHOBaHuUe

pa6oThI) OLIEHOYHOI'0 CPeACTBA)

Bun
Monyas (pa3aen) yueOHoI
padoThI

CP Bremmonaenue 20 7 - [IpakTUueckoe 3aanue
MPAKTUYECKOTO 8
3aJIaHHsA 10 TEME
«CpaBHeHUE
ONITUMHU3aTOPOB
pu 00y4eHUH
HEUPOHHOU CeTH
Ha Habope
nmaHHBIX MNIST».

A [TpomesxyTounas 9 0,25 - -
aTTeCTALHS.

KonTpons| 3auer 9 3,75 40 - HToroselii TecT

Hroro: 180

Cxema pacyera uroroporo 6amia: Texkymmuii peHTHHT (Bce IpaKTHYecKue 3aAanus) + Pe3yabTar uToroporo recra



5. O6pa3oBaTesibHbIE TEXHOJIOTHH
TexHon0rUA JUCTAHIIMOHHOTO O0Y4YeHuUs: JeKuuu 1-2.
6. MeToauyeckne yKa3aHusi 10 OCBOEHUIO TUCHMIIUHBI

JlucTaHIMOHHOE  OOy4eHHe IpeANojaraeT CaMOCTOSTENbHOE H3Yy4YeHHE Yy4eOHOMH
JHMCIUIUIMHBI C HCTIOJIB30BAaHUEM 3JIEKTPOHHOTO Y4€OHO-METOANIECKOT0 KOMIIIEKCa, Pa3MEIIEHHOTO
B CUCTEMC O6y‘-IeHI/I$I, KOHCYJIbTalUU MPEIIoAgaBaTeiisd MpU IMOArOTOBKEC K TCCTUPOBAHUIO U IO €ro
UTOTaM, IIPH MOATOTOBKE K 3a4eTy, a TAK)KE y4acTHe B BEOMHAPAX.

CamocrosarenbHas paboTa 00yJaromuxcs IPOBOJUTCS C IETbI0 YIITYOJEHHUS U pacIupeHus
TEOPETHUYECKUX 3HAHWH; pa3BUTHS MMO3HABATEIbHBIX CIOCOOHOCTEH M aKTUBHOCTH OOYYaroIIuXxcs,
TBOp‘-IGCKOﬁ WHHUIIUATUBbI, q)OpMI/IpOBaHI/DI CaMOCTOATCIIbHOCTH MBbBIIIJICHHUA, OTBCTCTBCHHOCTH,
OPraHU30BaHHOCTH, CIIOCOOHOCTH K CAMOPa3BUTHIO, CAMOCOBEPILICHCTBOBAHUIO U CAMOPEATH3ALIUH.

KOHTpOo:1b BBIITOJIHEHHOM CaMOCTOSTEILHON padOThI OCYILECTBIISIETCS. UHAUBUIYATbHO.

6.1. PexoMenganuu no JeKIHOHHBLIM 3aHATHSIM

W3yuenne MUCHMIUIMHBI TpeOyeT CHUCTEMaTHYECKOTO W TOCIEIOBATEIBHOTO HAKOIUICHHS
3HAHMH, CIIE0BATEIBHO, TIPOITYCKU OTAEIBHBIX TEM HE MO3BOJIAIOT IITyOOKO YCBOUTH MPEIMET.

B Xoze NeKIMOHHBIX 3aHATHH O0yYaromMMcs HEOOXOAWMO U3YYUTh Hambosiee 3HAUYUMbIE
TEMbl M BONPOCHl y4eOHOW AMCHMIUIMHBL [lpm W3yd4eHUM KaKJ0W TEMbl OOYYaromIUMCS
PEKOMEHAYETCS MCIIOJIBb30BaTh HE TOJBKO JICKIIMOHHBIH MaTepual, HO M Y4eOHYIO JUTepatypy,
yKa3zaHHyl0 B OuOauorpaguu kypca (AucuumuiuHbl). OOydaromuiics MOXET JIOMOJHUTh CIHUCOK
NPEUIOKEHHOH JINTepaTyphbl IPYTUMHU HCTOUHUKAMH.

Ilocne wu3y4deHHs JEKIMOHHOIO MaTepuana W y4dyeOHOM JuTepaTypbl oOy4aromuiics
NEPEXOANT K TECTOBOMY MaTepHally, KOTOPBI COCTOMT M3 33JaHUN TEKYIIEro KOHTpOJs. TecTs
TEKYILLEro KOHTPOJIS pa3MELIeHbl B KOHIE Kax /101 TeMbl. Tekylee TeCTUpOBaHUE SBISETCA OAHUM
U3 3JIEMEHTOB CAMOKOHTPOJIS M CIIOCOOCTBYET 3aKPEIUICHHUIO 00yUaroIMMCs MPOHIEHHOT0 y4eOHOT 0
MmarepHaa.

6.2. PexoMeHJanuH M0 BHINOJHEHUIO MPAKTHYECKHUX 3a1aHUI

OOyvaromumMcs HEOOXOJUMO BBIMOTHUTH MPAKTHUUYECKUE 3a/I1aHUS U IPUKPEUTh OTUETHI IO
HUM B Kypce€ CHUCTEeMBbl oOyueHus. B cimydae 3arpynHeHHi 0oOydaroniuecs MOTryT oOpariarhCcsi K
MPEToAaBaTeNto ¢ BOMPOCAMHU MOCPEACTBOM COOOIICHUH.

6.3. PexoMeHJanuu M0 MOArOTOBKE K 3a4eTy

[ToaroroBka K 3a4eTy CIIOCOOCTBYET 3aKPETICHUIO U CHCTEMAaTU3alluy 3HAHUH, TOTYYSHHBIX
B mpouecce oOydueHus. Ha 3adere oOydwaromuiics IE€MOHCTPUPYET YpPOBEHb CBOMX 3HAHHH IO
yueOHOM TUCIHUILTHHE.

[Tocne m3ydeHus: JEKIIMOHHOTO MaTepualiia M y4eOHON JTUTEPaTyphl, a TaK)Ke BBIOTHEHUS
MPAKTUYECKHUX 33aJaHUi 00yJaroIuiics MepeXxoquT K TECTOBOMY MaTepuaity, KOTOPBIA COCTOUT U3
3aJlaHUM MPOMEKYTOYHOM aTTECTallUH.

[lepen TecTupoBaHweM OOYYAIOIIUNCS HMEET BO3MOXKHOCTH TMOIYYUTH KOHCYIBTAIUIO
npernoaaBaress 1o HauboJsee CI0KHBIM JUIS HEro BOIpocaM B popMaTe MepernucKy.

TecToBbie 3aaHNs IPOMEKYTOUHON aTTECTAIIMH MTPOU3BOIHLHO (POPMUPYIOTCS M3 BOIPOCOB
10 BCEM TeMaM Y4eOHOW JMCIUIUIMHBL. DTO TO3BOJISIET MPETO/IaBaTeN0 MOJIYIUTh 0ObEKTUBHYIO
OIICHKY YPOBHS 3HAHUH, YMEHHUI 1 HaBBIKOB, OCBOCHHBIX 00YyUJaIOITIMCS.



7. OueHOYHBIE CPEACTBA

7.1. IIacopT OLIeHOYHBIX CPEACTB

Koxa koHTpO/IMpyemMoii KOMIIeTeH UM HaumenoBanue

Cemect
P (WJIM ee 4acTH) OLIECHOYHOI'0 CPeACTBA

9 [1IK-12 Tecm
Bonpocul k 3auemy
IIpaxmuueckue 3a0anus

7.2. TunoBblie 3alaHud WJIN UHBIC MaTepUualibl, He()ﬁXOJIHMLIe AJIA TEKYLIET0 KOHTPOJIsA

7.2.1. IlpakTHyeckue 3aaaHusa_1o0_Kypcy «MeToabl ONTHMH3ALMM B _MAIIMHHOM

00VUYEeHHU N
(HauMeHOBaHUe OYEHOUHO20 CPedCmBa)

Tunossle npuMepsl 3a1aHUl

IIpakTHyeckoe 3aganue 1

Tema. Peanm3zauus rpaiMeHTHOrO CIyCKa Uil JIMHEHHOM perpeccun

Ieab padoThl: OCBOUTH MPUHITUN PAOOTHI IPATUSHTHOTO CITyCKa HA IPOCTEHIIIEM ITpUMepe.

3apanmne. Peanmu3oBaTh aJropuTM IPaJUEHTHOrO CIIyCKa JUIsl MOJ0Opa BECOB JIMHEHHOMN
perpeccuy Ha CUHTETUYECKUX JTaHHBIX.

MeToaunyeckue yKa3aHus

1. Crenepupyiite TUHEIHYIO 3aBUCMOCTD C IIYMOM.

2. Peanusyiite pyHKIMM Ui pacyeTa MpOrHO3a, CPEAHEKBAIPATHIECKOMN OMINOKY U
TrPaJUEHTA.

3. Hamummure 1y rpalMeHTHOrO CIyCKa JJIs1 OOHOBJIEHHUS BECOB.

4. BusyanusupyiTe UCXOJIHbIE JaHHBIE U TOJYYEHHYIO JJUHUIO PETPECCUU.

5. IlpencraBbTe OTYET, KOTOPBIH BKJIIOYAET PE3YJIbTAT BHIIOJHEHUS BCEX ITYHKTOB.

Kpartkoe onucanue u perjiaMeHT BbINOJTHEHUS

HOCJ’IC BBITIOJTHCHU A HpaKTI/IquKOFO 3aJaHUs OTUET 110 HeMy HpI/IerHHf{eTCH O6y‘-IaIOHH/IMI/IC$I
B cucteMme «PocaucranTy.

Kpurepun onenkmn:

[IpakTrueckoe 3amanue oreHuBaeTcst O0ammtamu oT 0 10 7 MPOMOPIIMOHATIBEHO KOJTHYECTBY
MIPOLIEHTOB BBITIOJIHEHHBIX TPEOOBAHU.

IIpakTnyeckoe 3aganue 2

Tema. Busyaamn3zanusi BIUsIHUSA CKOPOCTH 00y4eHHS HA CXOAUMOCTh

I_le.m, paﬁoTbIZ HCCIICA0BATh BIIUAHUC CKOPOCTHU OGy‘-ICHI/ISI Ha CXOAUMOCTH aJITOpUTMaA.

3aganue. Busyanm3upoBaTh MPOIECC CXOTUMOCTH TPAAMEHTHOTO CITyCKa MPH Pa3HBIX
3HauYeHMsIX learning rate.



MeToau4yeckue yKa3aHus

1. Bo3bpMuTE peanu3anuio u3 npeablIynieid padoThl.

2. 3amycTHTe aNTOPUTM JJISl HECKOJIBKUX 3HAUYEHHH CKOPOCTH 00y4YeHus (O4eHb MaJloH,
HOPMAaJIbHOW, OYE€Hb OOJIBIIION ).

3. Jlng kaxmoro ciaydas mocTpoiTe rpaduk u3MeHeHus: (yHKIUU TOTEPh MO UTEPALHSM.

4. Cpenaiite BBIBOJ O BIUSHUH MTapaMeTpa.

5. IlpencraBbTe OTYET, KOTOPBIM BKIIFOYAET PE3YJIbTAT BBHIIIOTHEHHUS BCEX MyHKTOB.

Kparkoe onucanue U perjiaMeHT BbIIIOJHEHHS
[Tocne BeIMOMTHEHUS TPAKTUYECKOTO 3aJaHHs OTYET M0 HEMY MMPUKPETUIIETCS 00 yJIarOIIMMUCS
B cucteMe «PocaucTanTy.

Kpurtepun onenkmn:
[IpakTyeckoe 3ananue oueHuBaerca Oamiamu oT 0 10 8 MPONOPIUOHAIBHO KOJIWYECTBY
IIPOLIEHTOB BBIIIOJIHEHHBIX TPEOOBAHU.

IpakTnyeckas 3axanue 3
Tema. CpaBHeHHe MOJHOI0 ¥ CTOXaCTHYECKOI0 IPAAHEHTHOIO CIICKa

Leas padorbi: cpaBHUTH >(PPEKTHBHOCTH TMOJIHOTO M CTOXACTHYECKOTO TPAJUEHTHOTO
CIycKa.

BaHaHne. HpOBeCTI/I CpaBHI/ITeHBHHﬁ aHaJIn3 BPpEMCHU CXOJHUMOCTH U crabunsHoctd GD u
SGD.

MeTtoanyeckue yKazaHus

1. Ucnonw3yiite natacetr Boston Housing u3 sklearn.datasets.

2. Peanmu3yiiTe WM HCTIONb3yiiTe ToToBBIe peanmm3anuu GD u SGD.

3. 3apukcupyiite GyHKIHIO TOTEPH U CKOPOCTh O0YUEHUSI.

4. 3amepbTe KOJIMYECTBO UTEPALIUNA U BpEMsI, HEOOXOIMMOE ISl CXOJIUMOCTH KasKJJ0TO
MeTo/1a.

5. [loctpoiite Ha 0 JHOM Ipaduke KpUBbIe 00yUeHUs A1 000MX METOIOB.

6. IlpeacraBpTe OTUET, KOTOPBIN BKIIOYAET PE3yIbTAT BHIOJIHEHHS BCEX ITyHKTOB.

Kpartkoe onucanue u perjiaMeHT BbINOJTHEHUS

HOCJ’[G BBITIOJTHCHU A HpaKTI/ILIeCKOFO 3aJaHus OTUCT 110 HeMy HpI/IerHJ'IHCTCSI 06y‘-IaIOHII/IMI/IC$[
B cucteMme «PocaucranTy.

Kpurepun onenkmn:

[IpakTrueckoe 3amanue oreHuBaetcs Oamtamu oT 0 10 7 MPOMOPHHMOHATIBEHO KOJIUYECTBY
MIPOLIEHTOB BBITIOJIHEHHBIX TPEOOBAHU.

IIpakTnyeckoe 3axanue 4

Tema. [Ipumenenue SGDClassifier nis 3apaun kiaccupuranumn

Ilesnb padoThI: OMYYUTh HaBBIK TpuMeHeHus SGD Juist pereHust 3a1aun Ki1acCUUKAIIH C
noMoIbo ondmmoreku Scikit-learn.

3apanue. O6yunts monens SGDClassifier ms knaccudukanuu upucos durrepa.



MeToau4yeckue yKa3aHus

1. 3arpy3ute garacet load iris.

2. Paznenvte naHHbIe HA O0YYAIONIYIO U TECTOBYIO BEIOOPKH.

3. Cozpaiite sx3emmusip SGDClassifier u o0yunTte ero Ha TPEHUPOBOYHBIX JTAHHBIX.
4. OueHuTe TOYHOCTH MOJIENIH Ha TECTOBOM BBIOOPKE.

5. CpaBHuTe pe3yabTat ¢ Mojaenbio LogisticRegression.

6. [IpencraBbTe OTYET, KOTOPBIA BKIFOYAET PE3YIbTAT BBITIOJIHEHUS BCEX ITyHKTOB.

Kparkoe onucanue U perjiaMeHT BbIIIOJHEHHS
[Tocne BeIMOMTHEHUS TPAKTUYECKOTO 3aJaHHs OTYET M0 HEMY MMPUKPETUIIETCS 00 yJIarOIIMMUCS
B cucteMe «PocaucTanTy.

Kpurtepun onenkmn:
IIpakTuyeckoe 3ananue oueHuBaerca O6amiamu oT 0 10 8 HMPOMOPLUOHAIBHO KOJIMYECTBY
IIPOLIEHTOB BBIIIOJIHEHHBIX TPEOOBAHU.

IIpakTnyeckoe 3axanue 5

Tema. Peanuzanus u cpaBHenue Meroga Momentum ¢ SGD

Less padoThI: MOHATH TPUHIIHI YCKOPEHUS CXOTUMOCTH C TIOMOIIBI0 MOMEHTA.

3aganue. PeanuzoBare MmeToq Momentum u cpaBHUTH ero ¢ SGD.

MeTtoanyeckue yKazaHus

1. Moaudunupyiite kox peanuzaunu SGD, 106aBUB KOAPPHUIMEHT MOMEHTA.

2. Jlo6aBbTe B UK O0YYCHHS TIPABHIIO OOHOBIICHUS BECOB C YUETOM HAKOTUICHHOW CKOPOCTH.

3. IlpoBeuTe SKCIEPUMEHT Ha JAaHHBIX C ABYMsI PU3HAKAMHU Ul HATJISAHOCTH.

4. BusyanuzupyiTe TpaeKTopuIo IBUKeHus K MUHUMyMY 111 SGD u SGD ¢ MomeHTOM.

5. IlpeacraBbTe OTUET, KOTOPBIN BKIIOUAET PE3yIbTAT BHINOJIHEHHS BCEX ITyHKTOB.

Kparkoe onucanue u perjiaMeHT BbINOJTHEHHUSA

[Tocne BRIMOTHEHUS TPAKTHYECKOTO 3aJaHHsI OTYET IO HEMY NMPUKPETUISIETCs: 00yJaroIMMUCs
B cucreMe «PocaucTanTy.

Kpurtepun onenkmn:

[IpakTnueckoe 3aganue oneHuBaercs Oammamu oT 0 10 8 MPOMOPIHOHAIBHO KOJIUYECTBY
NPOIIEHTOB BBITIOJIHEHHBIX TPeOOBAHUH.

IIpakTnyeckoe 3axanue 6

Tema. Ucnoun3oBanue ontumuszaropa Adam B Scikit-learn

Ilesanb padoThl: HAYYUTHCS IPUMEHSATH aJANTUBHBINA onTUMHU3aTOp Adam Ha MpakTHKE.

3aganune. OOyuuTh NPOCTYIO HEUPOHHYIO CETh C UCMOJIb30BaHUEM ONTUMHU3aTopa Adam.

MeToauyeckue yKa3aHus

1. Ucnons3yiite kinacc MLPClassifier u3 sklearn.neural network.

2. YcraHosute napametp solver="adam'.
3. O0yuuTe MOJIeNb Ha 1aTtaceTe st OMHApHOH KiacCUu(UKAIUH.



4. Tlposenute moxadop learning rate mms Adam u mpoaHanu3upyiTe, Kak OH BIHSAET Ha
pe3yJbTar.
5. IlpeacraBbTe OTUET, KOTOPBIN BKIIOYACT PE3yIbTAT BHIOJIHEHHS BCEX ITyHKTOB.

Kparkoe onucanue U perjiaMeHT BbIIIOJHEHHS
[Tocne BeIMOMTHEHUS TPAKTUYECKOTO 3aJaHUs OTYET M0 HEMY MPUKPETUIIETCS 00 yIarOIIMMUCS
B cucteMe «PocaucTtanty.

Kputepun onenkmn:
IIpakTyeckoe 3ananue oueHuBaerca Oamiamu oT 0 10 7 MPONOPLUUOHAIBHO KOJIWYECTBY
IPOIICHTOB BHITIOJIHEHHBIX TPEOOBAHUH.

IIpakTnyeckoe 3aganue /

Tema. UccinenoBanue Bausinus L2-peryasipuzanuu Ha 000011AI0IIYI0 CIIOCOOHOCTH
MoO/1eJTH

Heabr paGorbi: wuccnenoBate 3ddext L2-perymspuzaumu Ui TpeIOTBpALICHUS
nepeooy4eHus.

3aganue. IlpomemoHcTpupoBaTh, Kak L2-perymspusanus yiaydmiaer o000OMIaroNIyio
CIIOCOOHOCTH MOJICIIH.

MeTtoanuyeckue ykasaHus

1. CrenepupyiiTe CHUHTETUYECKHE JAHHBIE, CKIOHHBIE K IEPEOOydYEHHIO (Majlo JaHHBIX,
MHOT'0 TOJITMHOMHAJIbHBIX IPU3HAKOB).

2. OOyunTe TMHEHHYI0 MOJIENb 0€3 peryisipu3any U ¢ CHIIbHOW L2-perymspuzanuei.

3. CpaBHHUTE KaueCTBO Mo/JieNiell Ha TPEHUPOBOYHOM U TECTOBOW BBIOOpKaX.

4. CpaBHHUTE BEIMUMHY BECOB y 00€HUX MOJEINEH.

5. IlpeacraBbTe OTUET, KOTOPBIN BKIIOUAET PE3yIbTAT BHINOJIHEHHS BCEX ITyHKTOB.

KpaTKOC OMUCAHUEC U PETVIAMEHT BbBINNOJHCHUS
ITocne BeIMoOTHEHUS IMPAKTUYCCKOr'o 3aJaHrs OTUCT 110 HEMY ITPUKPCIIIACTCS 06y‘-IaIOHII/IMI/IC$[
B CUCTEMC ((POCI[I/ICTaHT».

Kpurtepun onenkmn:
[IpakTnueckoe 3aganue oneHuBaercs Oammamu oT 0 10 8 MPOMOPIHOHAIBHO KOJIUYECTBY
NPOIIEHTOB BBITIOJIHEHHBIX TPeOOBAHUH.

IIpakTnyeckoe 3axanue 8

Tema. CpaBHeHHe ONTHMHU3ATOPOB NP 00y4YeHUH HEHPOHHOI ceTH HAa Ha0ope JaHHBIX
MNIST

Leab padoThl: 3aKpenuTh HABBIKU BHIOOpA M CPABHEHMSI ONTUMU3ATOPOB Ha KOMIUIEKCHON
3a/1aue.

3apganune. OOyuuTh HelpoHHYIO ceTh Ha Habope AanHbIX MNIST ¢ ontumuzaropamu SGD u
Adam.

MeToanuyeckune yKasaHust
1. Barpy3ure natacer MNIST ¢ momomsio tensorflow.keras.datasets.



2. Coznaiite mocineoBaTeIbHYIO MOJIENb ¢ HECKOJIBKUMHU ITOJTHOCBSI3HBIMU CIIOSIMHU.

3. O0Oyuute ogHYy U Ty ke Mojenb ¢ ontuMmuzatopamMu SGD m Adam co craHmapTHBIMH
napaMmeTpamu.

4. Tloctpoiite rpaduku ooyuenus (loss u accuracy) 11t 000X ONITHMHU3ATOPOB.

5. CpaBHUTE UTOTOBYIO TOYHOCTb U CKOPOCTbh CXOJUMOCTH.

6. [IpencraBbTe OTYET, KOTOPHIN BKIIOYAET PE3YIbTAT BBHIIIOJHEHUS BCEX ITyHKTOB.

KpaTKOC OIMMCAHHUE U PErJIAaMEHT BBINOJTHCHUSA
Ilocne BeIMOIHEHUS MPAKTUYCCKOTO 3aJaHH OTUCT 110 HCMY IMTPHUKPCIIIACTCA OGyT-IaIOH_II/IMI/ICSI
B CUCTEMC ((POC,Z[I/ICTaHT».

Kpurepun oneHku:
[IpakTnueckoe 3aganue oneHuBaercs Oainamu oT 0 10 7 NPONOPLUOHAIBHO KOJIWYECTBY
MIPOLIEHTOB BBITIOJIHEHHBIX TPEOOBAHUI.

TpebdoBanusi kK 0(p)OpMIIEHUIO OTYETOB

Otuer noikeH coepxkaTh MoApoOHOEe omucaHue (BKIOYass wuiunoctpanuu). OTuér mo
PaKTUYECKOMY 3aJJaHUIO BBIMOJIHAETCS Ha CTpaHuLax (opmarta A4 B 3I€KTPOHHOM BUJIE.

[Ipu odopmieHnn oTuY€Ta HCIONB3YETCS CKBO3HAS HyMepalys CTpPaHHIl, TpPU STOM
TUTYJbHBIN JINCT CUUTAaETCs NepBoil crpanuLieil. Homep cTpaHuIbl Ha TUTYJIBHOM JIMCTE HE CTAaBUTCA.
Howmepa cTpaHuIipl CTaBATCS 1O IIEHTPY BBEPXY.

ITpu opopmienun oryéra cobIOATh CIEAYIONINE TPEOOBaHUS:

1. JIns 3aroj0BKOB: NOMYXUPHBIN WPUPT, 14 0T, HEHTPUPOBAHHBIM.

2. JI1s1 OCHOBHOTO TEKCTa: HeXXUPHBIN pudT, 14 0T, BBIpaBHUBaHKE 1O HMIMPHHE.

3. Bo Bcex ciyyasx tun mpudra — Times New Roman, orcryn a63ana 1.25 cM, Moy TOpHBIit
MEXyCTPOUHBIA HHTEPBAJL.

4. Ilons: neBoe — 2 cM, paBoe, BEpXHee U HIDKHEE — 1 cM.

TpeGoBaHus K coaepKAHUIO OTYETOB

. TOYHOCTB M NIOJTHOTA IPEOCTABIISAEMBIX CBEACHHM.

. HempoTtuBopeunBocTs mpuBoAuMON HH(OPMALIUH.

. IlpaBuIbHOCTH HHTEpHPETALUIA U BHIBOJIOB, KOTOPBIE CENaHbI 110 pe3ysibTaTaM padoTHI.
. 'pamoTHOCTS (COmeprkaTebHast) UCTIOIb3YEMBIX (POPMYIUPOBOK.

. IlocnenoBaTenbHOCTD U JIOTUYHOCTD U3JI0KEHUS.

. [IpMeHeHne COOTBETCTBYIOIINX TEME HHCTPYMEHTOB U OMOINOTEK.

. OBOCHOBaHHOCTH BBIBOJIOB U OJTBEPKICHHOCTh Pe3yIbTaTaMH SKCIIEPUMEHTOB.

. Hannuue ananuza noBeseHus alrOpUuTMOB ONITUMHU3ALINH.

CONOOT A WN B

7.2.2. TecT UTOrOBBI# 10 Kypcy «MeToabl ONTHMH3ANNYA B MAINNHHOM 00YYEeHHI)
(HaumeHoBaHUe OYEHOUHO20 CPpedCmBa)

Tunossle npuMepsl 3a1aHU

Monayas |. OcHoBbl onTumu3auun ML-moaedeii
3ananme Nel
I'paguentom GyEKIUE U(Xq, X3, ..., X, ) B Touke M (x2, x2, ..., x9) HaspiBaeTCa BekTOp

Bri6epute oauH 13 4 BApHAHTOB OTBETA:

ou ou ou
1)+ {—(M),a—xz(M),...,E(M)}

dx,



2 (ool o] |2 on)

3 - {;;<M),aj:1(M),...,ai<M>}
9 - {axn(M)| |a (M)|}
3aganune Ne2

I'panuent pyHkmm u = xZ—yB touke M (1; —1; 2) paBen

Bribepure oauH U3 4 BApHAHTOB OTBETA!
1) + {-1/2;1/2;1/4}

2) - {-1/2;1/2;-1/4}
3) - {1/2;-1/2;-1/4%}
4) - {1/2;-1/2;1/4}
3aganme Ne3

)
Monynb rpaguenTa QyHKIUN U = % B Touke M (2; 4) paBeH

Bri6epute oaun U3 4 BapuaHTOB OTBETA!

1) + V652
2) - V65 /4
3) - V63/2
4) - V63/4
3aganue Ned

Ipamuent GyHknun u = x2 + y2 — 2xy paBeH HyIIO B TOUKaX

Bri6epute HECKOIBKO U3 4 BApHAHTOB OTBETA:
) + (LD

2) + (2;2)
3) - (1;-1)
4) - (-2;2)
3aganue Neb

I'pamuent pyrkuun u = x3 + y3 + z3 — 3xyz nepnenpukynspen ocu Oz B TOUKax

Br16epuTe HECKOJIBKO U3 4 BApUAHTOB OTBETA:
1) + (1,1,1)

2) + (-1,-1,1)

3 - L1

4) - (L-1,1)



3aganue Neb
X

Yron mex I'paaluCHTaAMU KM U = ——————
Ay rpai (b}’H 1 x2+y2+z2

B Toukax M(1; 2;2) u N(—3;1; 0) paBen

Bri6epute ouH 13 4 BApHaHTOB OTBETA:
1) + arccos(—8/9)

2) - arccos(7/9)
3) - arccos(—7/9)
4) - arccos(8/9)
3amanue Ne7

OcoOeHHOCTH KBaIpaTUUHON (PYHKIIUU MOTEPH:

BBI6€pI/ITe HECKOJIBKO U3 5 BapHUaHTOB OTBCTA:

1) + GyHKIUS SBISETCS IIaKON (HepepbIBHOM U quddepeHInpyeMoil)

2) + pelIeHre MOXKET OBITh TOIYYEHO B SIBHOM BH/IE

3) + CYIIECTBYET MPOCTasi BEPOSTHOCTHAS MHTEPIPETALNS IPOTHO3a U PYHKIIUH ITOTEPh
4) - GbyHKIMS TpUMEHNMA K 331a4aM KJlacCHu(pHUKaum

5 - pelIeHe yCTOWYMBO OTHOCUTENIBHO JIF000T0 KOJMYECTBa BEIOPOCOB

3ananue Ne8

OcobenHocTu METOJa ITIOKOOPANHATHOTI'O CITYyCKa:

BBI6€pI/ITe HECKOJIBKO U3 5 BapHUaHTOB OTBCTA:

1) + IIPOCTOTA BBIYMCIICHUN HAIIPABICHUN ONTUMU3ALNH

2) + OTCYTCTBHE TPeOOBAaHUI BBIYUCIEHUS TPOU3BOIHBIX ONITUMUZUPYEMOI (PYHKIIMHI

3) + BO3MO>XHOCTb 3aCTPEBAHUS B IPOMEKYTOUHOHN TOUKE JJIsl HETJaAKUX (PyHKIUH

4 + BO3MO>XHOCTb COBEpIIATH OOJIBIIOE KOJIMYECTBO OUYEHb MAJIEHBKHX IIaroB J1aXe Mpu
ONITUMU3AIMU CTPOTO BBIMYKIbIX (QYHKIIMH

5 - TpeOOBaHUE BBIYUCIICHUS TPOU3BOIHBIX ONITUMU3ZUPYEMOI (PYHKIIUU

3ananue Ne9

B MmeTone TPaAUCHTHOI'O CITYCKaA BBIACIAIOT CIICAYIOIIUC IMMOAXOAbI K OI[HOMCpHOﬁ OIITUMU3 AN
10 JJIMHE I1ara Ha KaKaou HUTCpalru:

BBIGepI/ITC HECKOIIBKO U3 6 BapHUaHTOB OTBETA:

1) + TOYHAsi ONTUMH3ANUs (METO/I HAMCKOPEHIIIETO CITyCKa)
2) + Meton dreryepa

3) + Backtracking

4) + (buKCUpOBaHHBIH 1mIar

5 + YMEHBIIAFOIIUICS mar

6) - meron HproToHa

3aganue NelO

Bektop h e R" 3amaér nanpasnenne yoniBanus Gynkuuu f B Touke X € R", ecnn

Bri6epute oquH U3 4 BApHaHTOB OTBETA:



1) + f (X" +ah) < f(X") npu Bcex mocTaTouHO MaIBIX o > 0

2) - f (X" +ah) < f(X") mpu Bcex o >0

3) - f(x"+ah) < (X)) npuscex o >0

4) - f (X" +ah) < f(X") npu Bcex mocTaTouHO MaBIX o > 0
3amanmne Nell

B MeTozax ciycka nocienoBaTensHocTh mpuommkenuit X°, X', x?,... K Touke MUHUMYMa
k+1 k k k
¢yukiun f BeiGupaercs o mpasuiy X' =X* + o, h*, rne h* —..., a «, — napamerp,
o k
PEryIMpyIOIIMii IJMHY mara Ba1oias h'.

Bri6epute oquH U3 4 BApHAHTOB OTBETA:

1) + HarpaBJieHue yObIBaHUS

2) - HarpaBJICHUE BO3paCTaHUS
3) - JOMyCTUMOE HalpaBJICHUE
4) - HarpaBJIeHUE CyOrpaarenTa
3aganue Nel2

[Tpu peanuzanuu rpaJu€HTHOrO METO/IA C BBIOOPOM JUIMHBI 11ara yTéM Ipo0JIeHNs YMEHbILIEHUE
JUIMHBI 11ara OCYILECTBIISECTCS 10 TEX MOP, [I0KA HE BBIIIOIHUTCS HEPABEHCTBO

Bri6epute oquH 13 4 BApHAHTOB OTBETA:

f(x*—af (X)) = F(X*) <—ga| f'(x*)]|*, rae @ >0,a &— dukcupoBaHHOE YNCIIO

1) +
u3 untepsana (0,1)

2) - f(x* +of '(x*) = F(x*) <—sa| T/ (x)|?,rne @ >0,a &£— dukcupoBaHHOE YKCIIO
u3 untepsana (0,1)

3) f(X*+aof (X)) = F(X*)<esa| f/(x*) ]|, rme @ >0,a &£— PUKCHPOBAHHOE YKCIIO
u3 unrepsana (0,1)

5 - f(x* —af (X*) = F(xX*)<ea| T/(X*)||°,tme @ >0,a &£— PuKcHpoOBaHHOE YKCIO
u3 uarepsana (0,1)

3aganue Nel3

[Tpn MmuaIME3auu QyHKIMH f TpajueHTHBIM METOJOM UCIIONB3YIOTCS (POPMYITBI

Bri6epute oauH 13 4 BApHAHTOB OTBETA:
1) + X = x* —a, h¥, e % >0, h* = f/(x),k=0,12,...

2) - Xt =x* + ¢, ¥, re % >0,h* = f/(x),k=0,1,2,...
3) - xk*lzxk+akh",me a, <0,h* =—f'(x*),k=0,1,2,...
4 - X =x* —a, h¥, re % <0,h* = f/(x),k=0,1,2,...



3amanue Neld

Ecimu B rpaiI€HTHOM METOJAC AJIMHA 1Iara BI)I6I/IpaCTCH n3 yCJI0BUA MUHHUMH3AIIUN (bYHKI_II/II/I
BJIOJIb HAIIPABJICHUA aHTUT'PAJUCHTA, TO IMOJIy4aCM BapUaHT I'pa IJMCHTHOI'O METO/J14a, Ha3bIBaCMBbIi1
MCTOAOM

Bribepure oauH U3 4 BApHAHTOB OTBETA!

1) + HAUCKOPEHUIIIETO CITyCKa
2) - YCIIOBHOTO IPaUeHTa
3) - NPOCKIIUY IrPaJUeHTa

4) - cyOrpaaueHra

3aganue NelS

Mamunnoe ooydyenne (ML) conepkarenbHO BKIIIOYAET B ce0sl ClIeyIOIINe KOMIOHEHTHI:

Bribepure HECKOIBKO U3 4 BapUaHTOB OTBETA!

1) + MpeJCTaBICHHUE
2) + OLIEHKa

3) + ONITUMH3ALHSI
4) - MO T UKLV
3aganue Nel6

MamunHHOe 00y4YeHne pasesaeTcsi Ha HECKOJIBKO OCHOBHBIX MOJIXOOB:

BBI6€pI/ITe HECKOJBKO H3 4 BapUAaHTOB OTBCTA:

1) + 00yueHHe ¢ yuuTeNeM

2) + o0yueHue 6e3 yauTest

3) + 00y4eHHe ¢ YaCTUYHBIM TIPUBJICUYCHUEM YUUTEIIS
4) + o0y4eHHe C MOAKPEIUICHUEM

3aganue Nel7

HpI/I MalllMHHOM O6y"leHI/II/I C YUUTCJICM MOKCT UCIIOJIb30BATHCA

Bri6epute HECKONIBKO U3 4 BAPUAHTOB OTBETA:

1) + KJIaccUpUKanus
2) + perpeccust

3) + paHXHpOBaHHE
4) - KJIaCTepU3aIns
3aganue Nel8

[Tpu MamHHOM 00yUeHUHU O6€3 YUUTENS MOXKET UCIIOIb30BaThCs

Br16epute HECKOIBKO U3 4 BAPUAHTOB OTBETA:

1) - KIacCUpUKaIUS
2) - perpeccust
3) + YMEHBIIICHUE Pa3MEPHOCTH

4) + KJIaCTepH3alHs



3amanue Nel9

K MCTOdaM KJ'IaCCI/I(bI/IKaI_II/II/I OTHOCATCA

Bribepurte HeCKOIbKO U3 4 BApUaHTOB OTBETA!

1) + JIOTUCTUYECKAsI PETPECCHs
2) + MaIIHA OTIOPHBIX BEKTOPOB
3) + HauBHBIN baiiec

4) + JEPEBBS PEIICHUI

3aganue Ne20

K metonam kinaccupuKauy OTHOCITCS

Br16epute HeCKOIbKO U3 4 BAPHAHTOB OTBETA:

1) + HENpoCceTH

2) + aHcaMOJIn

3) + k-NN

4) - HOpMaJbHAs PErpeccust
3aganue Ne2l

CrpaBeyiuBbI CIEYIONINE YTBEPKICHMUSL.

BBI6€pI/ITe HECKOJBKO H3 4 BapUAaHTOB OTBCTA:

1) + Perpeccust — 310 MeTo ] 00yUeHHS C YUUTEIIEM.

2) + Jlns perpeccun TpedyeTcs pa3MedeHHas: BBIOOpKa.

3) + HenuneiiHyto perpeccrio 4acTo MOKHO MOJYYUTh € TTOMOIIbIO T'€HEepaIli HOBBIX
MIPU3HAKOB U3 CTAPBIX.

4) - Perpeccust He yyBCTBUTENIBHA K BBIOpOCaM.

3ananue Ne22

K Mertonam perpeccun oTHOCSTCS

BH6epI/ITe HECKOIIBKO H3 4 BAapHUAHTOB OTBETA:

1) + JTMHEWHas perpeccus

2) + PErpecCUOHHBIE AEPEBBS
3) + perpeccus uepes SVM
4) + HelpoceTn

3ananue Ne23

B 3amauax KJ'IaCCH(i)I/IKaHI/II/I HCIOJIB3YIOTCA CIICAYIOIIUE MCTOBI:

BBIGepI/ITC HECKOJBKO U3 5 BapHUaHTOB OTBETA:

1) + meron k ommkarimux coceneit (KNN)

2) + Meron k Onmmkaimx cocenel ¢ BecaMu
3) + METO/T Tap3€HOBCKOT'O OKHA

4) + METO/I MOTEHITHATBHBIX ()YHKITHI

5) MeTo/ JIorapupMudecKkux QyHKITAN



3amanue Ne24
Jlist MuHEMUA3anuK (QYHKIIMOHAJIA KAYeCTBA UCIOJIb3YIOTCS CIICIYIOIIME METOIBI 1-T0 mopsKa:

Bribepure HECKOIBKO U3 6 BApPUAHTOB OTBETA!

1) + METO/JI TPAJAMCHTHOTO CITyCKa

2) + METOJT CTOXaCTHYECKOT0 TPAAMEHTHOTO CITyCKa

3) + METOJT CTOXaCTHYECKOTO YCPEAHEHHOTO IPAJUEHTHOIO CITyCKa
4) + METO UMITyJIbCa

5 + metoa Hecteposa

6) - meTon HproToHa

3aganue Ne25

CroxacTtuyeckuil rpaIu€HTHBIN CIYCK — peaju3alus IpaJueHTHOIO CIIyCKa, B KOTOPOM Ha
KaX/10M UTepaluy aropuT™Ma u3 o0ydaronieil BBIOOPKH ciydaiiHbIM 00pa3oM BeIOMpaeTcs

Bri6epute oaun U3 4 BapuaHTOB OTBETA!

1) + OIUH OOBEKT

2) - nBa 00BeKTa

3) - Tpu 00BbeKTa

4) - 9eThIpe 00beKTa
3ananune Ne26

CYH_IGCTBYI-OT CJICAYIOIUEC TUIIBI TPAJUCHTHOT'O CITyCKa:

BBI6epI/ITe HECKOJBKO U3 5 BapHUaHTOB OTBETA:

1) + C MOCTOSIHHBIM I1arOM
2) + C IpoOJICHUEM IlTara

3) + HAMCKOPEHIIIero Crycka
4) + CTOXACTHYSCKUN

5) - JTMHAMAYECKHUN
3aganue Ne27

CDYHKI_[I/II/I MMOTCPb OTHOCATCA K

Bribepure ouH 13 4 BApHAHTOB OTBETA!

1) + METpUKaM 00yJICeHUs
2) - OM3HEC-MeTpHKaM

3) - oaitH-MeTpruKaM
4) - OHJIAH-METPUKaM

Mopnyas |1. MeTtoas! u cpencrBa pazpadorku Al-pemenunii

3ananune Ne28
JlaHHBIE I MAITMHHOTO 00Y4EHUS TOJIKHBI ObITh
Bribepurte HECKOIBKO U3 5 BapUaHTOB OTBETA!

1) + JTOCTYITHBIMHU



2) + TOYHBIMHU

3) - CTOXaCTHYECKUMHU
4) + OIpe/IeICHHBIMU
5 + pEIeBaHTHBIMU
3amanune Ne29

I[aHHBIe JJIA MAallIMHHOI'O 06yquH51 JOJDKHBI OBITH

Bribepure HECKOIBKO U3 5 BapUaHTOB OTBETA!

1) + KOT€pPEHTHBIMU

2) + MTOJTHBIMU

3) - YaCTUYHO ONPEIeICHHBIMH
4) KOHCHCTCHTHBIMH

5) aKTyaJIbHBIMH

3aganmne Ne30

I[J'IH IIPpU3HAKOB 00BEKTOB B MAaILIMHHOM O6y‘IeHI/II/I CIIPaBCAJIMBLI CICAYIOIINUEC YTBCPIKACHUA.

BBI6€pI/ITe HECKOJBKO U3 4 BapHUaHTOB OTBCTA:

[Tpusnaku (features) — HE0OX0AUMOE “TOIIIUBO” AJIT PAOOTHI AJITOPUTMOB

1) +

MalIMHHOTO 00yUeHUSI.
2) + [Tpu3Hnaku MOTYT OBITH U3BJICYEHBI U3 JAHHBIX “‘KaK €CTh’ .
3) + ITpu3Haku MOTYT OBITH “HpUIYMaHbl” UCXO/S U3 OIBITA U UHTYHIIHH.

JI51 CJIOKHBIX 00BEKTOB (M300pakeHHUs, 3BYK) €CTh YK€ IPUAYMAHHBIE YUEHBIMU

4 + 0 0 ,

MPU3HAKU.
3aganue Ne3l

CrpaBeiuBbI CIEYIONINE YTBEPKICHMUSI.

Bri6epute HECKONIBKO U3 4 BAPUAHTOB OTBETA:

Heiipocetun — 310 Hepapxudeckuil KitacCu(pUKaTop, CIOCOOHBIH CaMOCTOSATEIIBHO

)+ BBIICTISITH IPU3HAKU B UICXOJHOM CHUTHAJE.

2 - HeiipoceTn X0poLuo paboTaroT A7 TEKCTOB, HO HE OUYEHb KAYECTBEHHO Pa0OTAOT ISt
n300pakeHu, BUEO, 3ByKa.

3) + HeiipoceTu xoporio padoTtarot 1uist ©300pakeHu, BUI€0, 3ByKa.

4) + HeiipoceTn xopoiio paboTaroT i TEKCTOB.

3aganue Ne32

CrpaBe/IIMBO CIEyIOIIee YTBEPIKACHHE.

Bribepure ouH U3 4 BApHAHTOB OTBETA!

1) +
2) -
3) -

Jiis 0O6ydeHus HeHpoceTeil HCIoMb3yeTCss METOJT 0OPaTHOTO PACIIPOCTPAHEHHUS
OIIINOKH.

Jli1sa 00ydeHus HelpoceTeil HCTIoNb3yeTCss METOT IPSIMOTO PACIIPOCTPAHEHUSI OIIMOKH.

Jlnst 00y4eHus: HelpoceTel NCIob3yeTCsl METOI TII00abHOTO PACIPOCTPAHEHUS
OLIMOKH.



Jlst oOyueHust HeMpoceTel UCIOJIb3yETCsl METOT BOJTHOOOPAa3HOTO PaCIPOCTPAHECHHS
OIIHUOKHU.

4 -

3amanue Ne33
Jlns kimactepu3anuu CrpaBeiIMBbl CICAYIOIINE YTBEPKACHUSA.

Bribepure HecKOIbKO U3 4 BApUaHTOB OTBETA!

1) + Kaxnip1it 00BbeKT npeacTaBisieTcsi B BUJIe MHOTOMEPHOT'O BEKTOpa.

2) - Kaxxpiit 00beKT IpecTaBIsIeTCs B BUIE CKaJIApa.

3) + OOBEKTHI TPYNIUPYIOTCS TaK, YTOOBI 00BEKTHI BHYTPH OJTHOM TPYMIIBbI ObLIN OoJiee
MIOXO0KH JIPYT Ha JpyTa, 4eM Ha OOBEKTHI U3 JIF000H IPYyroil rpymnibl.

4+ KonngecTBo rpynm MoKeT Kak 3a/1aBaThCsl U3HAYAIBHO, TaK U ONPEIEIIATHCS B
MpolLecce KiacTepu3aluu.

3aganue Ne34

I[J'IH KJIaCTCpUu3anuu CIipaBCIJINBLI CICAYIOIINUEC YTBCPIKACHU .
BBI6epI/ITe HECKOJBKO H3 4 BapUAaHTOB OTBCTA:

Bau3ocTh 00BEKTOB OOBIYHO OoNIpCACIIACTCA YCPE3 PACCTOAHUC B MHOT'OMCPHOM

1 +

) MIPOCTPAHCTBE MIPU3HAKOB.
2) - PesynbTat jerko BU3yanu3upoBaTh Ipu JIFOOOM YHCIIE U3MEPECHUH.
3) + PesynbTaT MOKHO UCTIOIB30BATH ISl KIIACCU(UKAIIMHA KaK HOBBIN IMPU3HAK.
4) + PesynbTat MOKHO UCTIOIB30BATH JIJISI PETPECCUU KaK HOBBIH MTPHU3HAK.
3amanme Ne35

K met oaM KJIaCTCpU3allu OTHOCATCS
BH6epI/ITC HECKOJIBKO U3 6 BAapHUAHTOB OTBETA:
1) + k-means

2) - CKaJIsIpHAst KJIaCTepU3aIlHst

3) + HepapxuyecKas KiacTepu3ariust

4) + KJIaCTEpHU3AIlKs Ha OCHOBE pacIpeecHuit
5 + KJIaCTEpHU3AIKs Ha OCHOBE IJIOTHOCTH

6) + rpadoBas KjacTepu3aus

3ananue Ne36

CrpaBeyiuBbI CIETYIONINE YTBEPKICHHUS.
Bri6epute HeCKONIbKO U3 4 BAPHAHTOB OTBETA:

CYH_ICCTByCT MCTO/ KJIACTCpHU3alluu, IIPpU KOTOPOM KaXXObIN 00BEKT OTHOCUTCS TOJIBKO

1) +
K OJIHOMY KJIaCTepy.

2) [Tpu mro6om MeToze KilacTepu3aluy KaKIblii 00BEKT OTHOCUTCS XOTS OBl K OTHOMY
KJIacTepy.

3) + CymecTByeT METO/] KJIaCTepU3aIlUH, TPU KOTOPOM KaX bl 0OBEKT MOXKET
OTHOCHUTBCS K HECKOJIBKUM KJIaCTepaM.

4+ Hexotopblie MeTOABI Ki1acTepU3alluy MO3BOJIIOT HE OTHOCUTh OOBEKT HU K OTHOMY

KJlacTepy (HampuMep, CUUTaTh €ro BEIOPOCOM).



3amanue Ne37
Merton k-means xapakTepu3yeTcst CeIyOIUMU CBONCTBAMHU:

Bribepurte HeCKOIbKO U3 4 BApUaHTOB OTBETA!

1) + MMeeT IIPOCTOM U JIETKUH I BBIYUCIICHUS AJITOPUTM

2) - JIaeT XOPOIIUH pe3ynbTat I KIACTEPOB JIFO00H (HOpMBI

3) + Kom4aecTBO kiactepoB (k) 3amaérest nu3HAUATBHO

4) + JUTSL KJIACTEPOB CIOKHOU (POPMBI MOXKET JIaBaTh TUIOXOU PE3yJIbTaT
3aganune Ne38

Hepapxudeckas KIacTepu3anus XapakTepu3yeTcs ClIeIyIOIUMH CBOMCTBAMU:

Br16epute HECKOIBKO U3 5 BapHAHTOB OTBETA:

1) + HMMEET MPOCTOM, HO BRIYUCIUTEIHHO CIOXKHBIA aITOPUTM

2) + “MeeT MPoOJIEMbI ¢ 0OTOOpaKEHUEM TTPH OOJIBIIIOM YHCIIE O0BEKTOB

3) + HCIOJIb3YET UJICIO MOCIIE0BATEILHOTO 0ObETUHEHHS CAMBIX MTOX0KHUX O0OBEKTOB
4) + PE3YIIbTaTOM SIBIISICTCS JICHIPOrpaMMa

5) - HMMEET IPOCTOM U JIETKUM JJIS1 BBIYUCIICHUS aJITOPUTM

3aganue Ne39

Meton DBSCAN xapakTtepu3yercs CIICTyOIUMUA CBONCTBaAMH:

Bribepure HECKOIBKO U3 5 BapUaHTOB OTBETA!

1) + MMeEET IIJIOTHOCTHBIN aJITOPUTM

2) + MO’KET HaXOAUTh KJIACTEPbl OYEHb CI0KHOU (POpMBI

3) + 4acTh TOUYEK HE OTHOCUTCS HUKY/A M CUUTACTCS IIyMOM

8+ HUMEIOTCS TPOOIIEMBI TIPU KJIACTePU3AIMHU JaHHBIX C CUIIBHO Pa3INYaoIIehcs
IINIOTHOCTBIO

5 - MO>KET HaXOAUTh KJIACTEPhI TOIBKO MPOCTOM POpMBbI

3aganue Ne40

Buna o0yuenus «YMeHbIIeHHE Pa3MEPHOCTH

Bri6epute HECKONIBKO U3 4 BAPUAHTOB OTBETA:

1) + OTHOCHUTCS K 00y4eHUI0 0e3 yuuTens

2) + yIOOHO MCTIOTIB30BATh ISl BU3yaIH3allid, KOT/Ia MHOTOMEPHBIN HAa0Op TaHHBIX
CBOJUTCA K 2-3 U3MEPEHUSM, Ha KOTOPBIX MOTYT ObITh BUIHBI 3aKOHOMEPHOCTH

3) + y100HO MCIOIB30BATh ISl Pa3BEJOYHOTO aHATIHM3a

4) - XapaKTepu3yeTcs HaJIu4YueM pa3MeueHHOM BHIOOPKU

3ananue Ned4l

Bun 00yuenus «YMeHbIIeHHE Pa3MEPHOCTH
Br16epute HECKOIBKO U3 4 BAPUAHTOB OTBETA:
1) + yYMEHbIIIAeT pa3Mep Aaracera U TpedyemMoe Ui XpaHEeHUs MECTO

2) + YMEHBIIAET BpeMs 11t 00paboTKH



yYMEHbIIIAeT pa3Mep Jaracera, TpedyeMoe JIsl XpaHeHHsI MECTO U BpeMs JIJIst

3) +
) o0paboTku
4 - YMEHBIIIAET pa3Mep Jaracera, TpedyemMoe i XpaHeHUsI MECTO, HO HE YMEHBIIIAeT
BpeMs 111 00paboTKH
3amanue Ned?2

K MCTOdaM «Y MEHBIICHUS PasSMEPHOCTU» OTHOCATCA

Br16epute HECKOIBKO U3 5 BapHAHTOB OTBETA:

1) + METOJI TJIaBHBIX KOMIIOHCHT

2) + METOJ HE3aBUCUMBIX KOMIIOHEHT

3) + MHOTOMEPHOE IITKATUPOBAHUE

4) - METOJ, BTOPOCTEIIEHHBIX KOMIIOHEHT
5 + ABTOJHKOJICPbI

3aganue Ne43

Meton PCA xapakrepusyeTcs ClIeIyoIUMHA CBOMCTBAMU:
BriOepuTe HECKOIBKO U3 5 BapHAHTOB OTBETA!

npeoOpasyeT naHHble (BO3MOXKHO, KOPPEIUPOBAHHBIE) B HAOOP JTMHEIHO

1) * HC3aBUCHUMBIX KOMIIOHCHT (FJIaBHI)IX KOMHOHGHT)

2) + nepBasi KOMIIOHEHTa KMEET MaKCUMAIbHYIO TUCTICPCHIO, BTOPAs CIICIYIONIYIO 10
BEJIMYMHE U T.J.

3) + (bakTUYeCKH HaXOAUM 0a3uc B IPOCTPAHCTBE MEHbBIIIEH Pa3MEPHOCTH

4) - pEaKO NpUMEHSIETCS Ha IPAKTUKE

5 + IIAPOKO IIPUMEHSIETCS Ha IPAKTUKE

3aganue Ne44

CYH.IGCTBYI'OT CJICAYIOIIUEC KIIACChl METPUK KAaYCCTBA:

Br16epuTe HECKONIBKO U3 5 BAPUAHTOB OTBETA:

1) + OM3HEC-METPHUKH

2) + OHJTaHH-METPHKH

3) + o(haliH-MeTPUKH

4) - CMEIIIAHHBIC METPUKU
5 + METPUKU O0yUEHHUs
3ananne NedS

MO>XHO BBIICIUTH CJICAYIOUC TUIIBL MOI[GJ'ICfI, OIIMChIBAIOIIHUX CJIOKHBIC CUCTCMBI:

BBIGepI/ITC HECKOJIIBKO M3 6 BAapHUaHTOB OTBECTA:

1) + MOJTMHOMHUATbHAST

2) + IIUKINYECKas

3) + MOJIEJh CKOJIB3AIIEr0 CPEIHETO
4) - MOJIyperpecCHOHHAs MOJIEb

5 + aBTOPErPEeCCHOHHAs MOJIEb

6) + MOJIEITb TayCCOBCKOTO TpoIiecca



3amanue Ned6

CymIecTBYIOT CIEAYIOIINE SMITMPUUECKHIE CIIOCOOBI pa30ueHus o0yJaromieid BRIOOPKH:
Bribepurte HeCKOIbKO U3 4 BApUaHTOB OTBETA!

1) + Hold-Out

2) + Leave-One-Out

3) + Cross-Validation

4) - Hold- One-Out

3aganue Ned7/
Metoxa “Momentum” Taxke Ha3bIBAIOT METOIOM

Bri6epute oquH U3 4 BApHaHTOB OTBETA:

1) + UMITYJIbCa

2) - CTOXACTHUYECKOTO IPaJMEHTHOTO CITyCKa

3) - CTOXACTHUYECKOT0 YCPEIHEHHOTO TPAIMEHTHOTO CITyCKa
4) - Hecreponra

3aganue Ned8

K MCTOJaM aJalITUBHBIX I'PAAUCHTOB OTHOCATCA
Bribepure HECKOIBKO U3 6 BapHaHTOB OTBETA!
1) + Adaptive Gradient

2) + Running Mean Square

3) + Adaptive Delta

4) + Adaptive Momentum

5 + Nesterov Adaptive Momentum
6) - Nesterov Adaptive Delta
3apanue Ne49

K METOAaM MHMHUMU3AIIMH q)YHKI_II/IOHaJ'Ia KayecTBa 2-ro IopsiAKa OTHOCUTCS METO

BeiGepute oauH U3 4 BapuaHTOB OTBETA!

1) + KacaTeJIbHbBIX

2) - CTOXACTUYECKOTO TPATUEHTHOTO CITyCKa

3) - CTOXACTHYECKOTO YCPEAHEHHOTO IPAJUEHTHOTO CITyCKa
4) - Hecteponra

3aganue Ne50

[Tpu 00y4yeHnn HEHPOHHBIX CETE BO3ZMOXKHBI CIIEAYIONINE TPOOIEMBI:

Br16epute HECKOIBKO U3 4 BAPUAHTOB OTBETA:

1) + nepeooydIcHue
2) + MEIUIEHHAA CXOAUMOCTh
3) + JIOKaJIbHBIC MUHUMYMBI

4) + 3aTyXaHUe U B3PbIB I'PaUCHTA



3amanme Ne51

K ¢yHKIMsAM akTUBaIIUA OTHOCSITCS

Bribepure HECKOIBKO U3 5 BapUaHTOB OTBETA!

1) + noporoBast QyHKITHSI

2) + TUHEWHas QYHKIUS

3) + curMouiHast QyHKIUS

4) + rUnepOOoTMYEeCKU TaHTCHC
5 - rUNEepOOTMIECKUN KOCUHYC
3aganune Ne52

HpI/I3HaKI/I 00BEKTOB B 3aJadax MalllMHHOI'O O6y‘IeHI/I${ MOTI'yT OBITh

BBI6€pI/ITe HECKOJIBKO U3 6 BapUAaHTOB OTBCTA:

1) + OMHAPHBIMH

2) + HOMMHAJIbHBIMU

3) + HOMHUHAJIBHBIMHU YIIOPSI0YEHHBIMH
4) + KOJIMYECTBEHHBIMHU

5) - Ka4yeCTBEHHBIMHU

6) - YIOPSI04YCHHBIMU

3aganmne Ne53

B mamuaHOM O6y‘IeHI/II/I MOKHO BBIACIIUTDE CICAYIOMIUC TUIIbI BXOAHBIX JAHHBIX:

BBI6epI/ITe HECKOJBKO u3 7 BAapHUAHTOB OTBETA:

1) + KOOpJIUHATBl O0BEKTOB B MPOCTPAHCTBE MPU3HAKOB
2) + BPEMEHHOMU st

3) + CHTHAJ

4) + M300paKeHne

5 + OIMCaHHEe B3aMMOOTHOIIEHUH MeXly 00beKTaMU
6) - YHCIIOBOH Psizt

7)) + BHICOPSII

3aganue NebS4

CymiecTBYIOT ciieyromuye 00001eHHbIe TUIIBI 3a/1a4 MATMHHOTO 00Y4YEeHHUS:

Br16epute HECKOIBKO U3 4 BAPUAHTOB OTBETA:

1) + perpeccust

2) + KIacCUpUKaIUS
3) + KJIaCTepH3alHsI
4) - yHU(DUKALUS
3aganue Ne55

B mammmaHOM O6y‘IeHI/II/I HCIIOJIB3YIOTCA CIICAYIOIINUC CIIOCOOBI HOpMaJIn3aluu JaHHBIX:

Bribepure HecKOIbKO U3 4 BAPHAHTOB OTBETA!

1)

+

max Hopma



2) - min HopMa
3) + L1 nopma
4) + L2 nopma

3amanune Ne56

C nepeoOyyeHrEM MeTO/1a MUHMMHU3ALUU SMIUPUYECKOTO PUCKA CBSA3aHbI CIEYIOIUE
YTBEPKJICHHUSL.

Br16epute HeCKOIbKO U3 4 BAPHAHTOB OTBETA:

MI/IHI/IMI/ISaI_II/IH OMIIMPUYCCKOI'0 pUCKa HE ABJIACTCA FapaHTHefI Majoun BCPOATHOCTH

1) +
OH_II/I6KI/I Ha TECTOBLIX TAHHBIX.

2) MUHMMHU3ALHUS SMIIIPUYECKOTO PUCKA TapaHTHUPYET MATyI0 BEPOATHOCTh OUIMOKH Ha
TECTOBBIX JTAHHBIX.

3) + [lepeoOyueHre MOSIBIIAETCS BCIACICTBUE MUHUMH3AIMH AMIIUPHUECKOTO PHUCKA.

4) + [TepeoOyueHMEe MOSBISETCS B CBSI3U C H30BITOYHOM CIIOKHOCTBIO MOJICIIH.

3aganue Ne57

C L1- u L2-perynspusaiyeil cBsi3aHbl CIEIYIOIINE YTBEPKIACHHUS.
Bri0epuTe HECKONBKO U3 4 BAPHAHTOB OTBETA:

[Ipumenenue L1-perynspuzanuu HHOTAa MOXKET AaBaTh I10JIE€3HbIA TOOOYHBIH

1) + 9 .
) 3¢ eKT, BHI3BIBAIONIUI CTPEMIIEHNE OHOT0 MU 0oJiee BeCOBBIX 3HaueHUH K 0.

)+ L2-perynsipuzanus orpaHUYUBaeT BECOBbIE 3HAYEHUS MOJIENIN, HO OOBIYHO He
MPUBOJUT K TIOJTHOMY OOHYJICHHUIO 3TUX 3HAYECHUH.

3) [Tpumenenne L2-perynspusanuy HHOTIa MOXKET J1aBaTh TOJIE3HBIN MOOOYHBIN
3¢ deKT, BHI3BIBAIONINI CTPEMIIEHNE OHOTO HIIN 0oJiee BeCOBBIX 3HaueHUH K 0.

4) L1-perynspuzanys orpaHM4MBaET BECOBbIE 3HAYEHUS MOJIENIN, HO OOBIYHO HE
MPUBOAUT K TIOJTHOMY OOHYJIEHHUIO ATUX 3HAUCHHH.

3ananue Ne58

C L1- u L2-perynsapusanueii CBS3aHbI CICAYIONINE YTBEPKICHUS.
Bri6epute HECKOIBKO U3 4 BApHAHTOB OTBETA:

Ll-perynﬂpmaumo HE PECKOMCHAYCTCS NPUMCHATH C AJITOpUTMAMU MAITMHHOTO

1) + 00y4eHHs, B KOTOPBIX HCIIOJIB3YETCsl YNCICHHBIE METO/BI [T BEIYUCIICHUS
rpajiieHTa.

2) + L2-perymnsipu3aiio MOXKHO HCIIOIB30BaTh C JIFOOBIM TUIIOM aJITOPUTMA O0YUEHHUS.
L2-perynspuzaiuio He peKOMEHIyeTCsl IPUMEHSTh C aJITOPUTMAMU MAlIMHHOTO

3) - 00y4eHHsI, B KOTOPBIX HCITOJIB3YETCsl YNCICHHBIC METO/IBI [T BEIYUCIICHUS
rpajiieHTa.

4) - L1-perymnspuzanuio MOXXHO HCIIOIB30BATh C JIFOOBIM TUIIOM aJITOPUTMA O0YUEHHUS.

3ananue Ne59

Monens nepeBa perieHuii 061aaaeT CIeIyIIUMHA CBONCTBAMH:
Bri6epuTe HECKONBKO U3 4 BAPHAHTOB OTBETA:
1) + MIPOCTOTA MOHUMAHUSI U UHTEPIIPETALIUU

2) + MUHHMAaJIbHBIC TPEOOBAHMSI K TTOATOTOBKE JaHHBIX



3) + CIOCOOHOCTH Pa0OTHI ¢ OOJBITUMU 0ObEMaMH TAHHBIX

4) - BO3MOXXHOCTD ITOJYUYCHHUA PCHICHUA YAOBJICTBOPUTCIIHPHOTI'O KAaU€CTBA JJIA BCEX 3ada4

3amanue Ne60
Jlyist Mojienu iepeBa PeNICHHUH CIIpaBeNTMBhI CICAYIONIUE YTBEPIKICHHS.

Br16epute HeCKOIbKO U3 4 BAPHAHTOB OTBETA:

1) - JIoCTaTO4YHO JIETKO MOCTPOUTH ONTUMAJIBHOE JEPEBO PELICHUM.

2) - Monens He MoABEpKEHA MePeo0yUSHUIO.

3) + Mopenb faeT 0IMHAKOBO XOPOIIUE PE3yAbTaThl ISl Pa3HbIX BUIO0B PU3HAKOB.

4 + Mopeinb xapakTepu3yeTcsi HaJIe’KHOCThIO U BOZMOXHOCTBIO OLEHKH CTATUCTUUYECKUMU
TE€CTaMH.

3aganue Ne6l

I/ICKYCCTBGHHaH HCﬁpOHHaH CCThb O6J'I3.IlaeT (W1 (1874:0) 1185007051 CBOMCTBaMH:

BBI6€pI/ITe HECKOJBKO U3 4 BapHUaHTOB OTBCTA:

1) + HEJIMHEHHOCTh MOJIENH

2) + JIOKaJIBbHOCTh BOCTIPHSTHSI

3) + HaJIMYMe Kackaja ClIOeB

B+ BO3MOXKHOCTh XOPOILEi pabOThl C MYJIbTUKOJUIMHEAPHOCTHIO M KOMOMHAIIMSIMHU
NPU3HAKOB

3ananune Ne62

I/ICKYCCTBGHHaSI HeﬁPOHHaH CCTh O6J'IaIlaeT (S (1874:0) 1185007051 CBOMCTBaMH:

BH6epI/ITe HECKOIIBKO U3 4 BapHUaHTOB OTBETA:

1) + HAJIMYHE HECKOJBKUX MEXaHU3MOB ISl KOHTPOJIS ITepeoOydeHus

2) + CIOCOOHOCTH 1000y4YaThCs MPU HEMPOTUBOPEUMBOCTH HOBBIX 00pa3oB
3) - MHTEPIPETHPYEMOCTh

4) - BO3MOKHOCTb TTOJTYUSHHS aHATUTHIECKOTO PEIICHHSI

3ananue Ne63

Brienstor cnenyromue crnocodbl 60psObI ¢ epeo0yuyeHneM UCKYCCTBEHHBIX HEHPOHHBIX CETEM:

Bri6epuTe HeckoNnbKO U3 4 BApHaHTOB OTBETA:

1) + KPOCC-BaJTHTaIIHS

2) + YMEHBIIIEHUE YnCiIa CI0eB/HEHPOHOB
3) + nobasnenue L2-perymnsapuzanuu

4) + JIOKaJIBbHOCTH BOCTIPHSTHSI

3ananue Ne64

HckyccTBEeHHBIE HEHPOHHBIE CETH MOTYT OBITh CIIEIYIOIINUX THUIIOB:
BriOepuTe HECKOIBKO U3 6 BAPHAHTOB OTBETA!
1) + ABTOKOJIUPOBIIUK

2) + KOTHUTPOH



3) + CBEpTOYHAS

4) + PEKyppeHTHast
5 + UMITYJIbCHAS
6) - aJINTUBHA
3amanue Ne65

Mertpuka, IOKa3bIBaIOLIAs IIPOLICHT BEPHBIX NPEICKA3aHUMI, ITO
Bribepure oauH U3 4 BApHAHTOB OTBETA!
1) + ToYHOCTH (ACcuracy)

2) - TOYHOCTB/TPEIU3nOHHOCTH (Precision)
3) - cnenuduanocTs (Specificity)

4) - nonHota (Recall)

3aganue Ne66

K MCTOJaM OIITHUMH3ALHUU TUIICPIIAPAMETPOB OTHOCATCA

BBI6€pI/ITe HECKOJBKO U3 6 BapHUaHTOB OTBCTA:

1) + ITOKCK IO CETKE

2) - MOMCK 10 MaTpPHIIE

3) + CITy4allHBIN TOUCK

4) + OaliecoBCKast ONTUMHU3AIHSI

5 + rpaJiieHTHBIC METOIbI

6) + METO/IBI DBOJIFOIIMOHHON ONTHMHU3AINT
3aganue Ne67

Merton OINIOPHBIX BEKTOPOB UCIIOJIB3YCTCA AJIA 3a1a4

Bri6epute HECKOIBKO U3 4 BApUAHTOB OTBETA:

1) + KJIacCU(HUKALUH
2) + perpeccuun

3) + MIOMCKa BEIOPOCOB
4) - KJIaCTepU3alluu
3aganue Ne68

OCOo0eHHOCTH METO0/1a OTIOPHBIX BEKTOPOB:
Bribepurte HECKOIBKO U3 6 BAPMAHTOB OTBETA!

BBICOKOC KaYCCTBO PACIIO3HABAHUS 3a CUCT ITOCTPOCHU A HEJIUHEWHBIX pasacIAromux

)+ MOBEPXHOCTEMN, MAKCUMU3UPYIOIIUX 3230

2) + r7100abHOCTD U B PS/IE CIIy4aeB €IMHCTBEHHOCTh MOJIY4aeMOro PelIeHHs

3) + HU3Kasi CKOPOCTh O0y4YEHHUs

4) + OobIIre TpeOOBaHMS K MaMSITH JUTsl 3a/1a4 OOJBIINX pa3MepHOCTEN

5) + HE00X0AMMOCTh TPAMOTHOT'O BBIOOpPA MITpadHOTo KO3 (HUIIEeHTa U TapaMEeTPOB

SIIPOBOM (PYHKITUHN
6) - BBICOKAsi CKOPOCTb O0YYEHUS



7.3. OueHo4YHbIe cpeICcTBAa [Jisl MPOMEKYTOYHONH aTTeCTAMM MO HUTOraM OCBOEHMA
JAUCHMILTUHBI

7.3.1. Bonnpochl K IPOMEKYTOYHOM aTTecTaluu

Cemectp 9
Ne i/ Bomnpocsl k 3a4ety

1 [Yro Ttakoe GyHKIMSA TOTEPh B MAITUHHOM O0Y4YCHUU?

2 [KakoBa menb 3a7auu ONTHMH3ALINN B KOHTEKCTE 00yUeHHs MOIeIn?

3 |laiiTe onpeneneHue rpaaueHTa QyHKIIMM MHOTHX TIEPEMEHHBIX.

4  |Kak reomMeTpuyYecKd UHTEPIPETUPYETCS TPAAUCHT?

5 |B 4em 3aki04aeTcs OCHOBHAS UJIEs TPAJIMEHTHOIO cIlycKa?

6 [Kak ckopocTs 00y4eHHs BIMAET HA MPOIECC TPAJAUEHTHOTO CITycKa?

7 [Yto mpowusoiineT, ecau cCKOpocTh 00ydYeHUs OYIET CIUIIKOM OONBIION?

8 [1To Takoe 31moxa B KOHTEKCTE CTOXAaCTUYECKOTO IPATUEHTHOTO CITycKa?

9 [laiiTe onpeneneHne MHHA-0ATTY.

10 B uem OCHOBHOE pasznuyuie Mexay 'paaiueHTHBIM ciiyckoM (GD) u croxactuueckum
rpaaueHTHBIM ciiyckoM (SGD)?

11 [HazoBute npeumymiectBa SGD nepen GD.

12 [Kakue nenocratku npucymu SGD?

13 Onummure npobiemy "3urzaroodpasznoro” nemxerust SGD.

14 B uem 3axmrodaercs uaes merona Momentum?

15 [Kak mapameTp MOMEHTA BiHsIET Ha OOHOBJIEHHE BECOB?

16 [dTo Takoe 3aTyxaHHE rpaJUEHTA H B KAKUX apXUTEKTypax 3TO MpobIemMa MposiBIISIeTCs?

17 [Yro Takoe B3pbIB rpajueHTa?

18 |Kak meron Nesterov Momentum oTiingaercst OT kjiaccuyeckoro Momentum?

19 [Yro Takoe aganTUBHAS CKOPOCTH O0Y4EHUs?

20 [CpaBHute ycnosus cxogumoctu GD u SGD.

21 B yem 0CHOBHOM HegoCTaTOK MeTo10B Tuna SGD u Momentum, KOTOpBIi pemaroT
QAN THBHBIE aJITOPUTMBI?

22 |Kak pabotaer anroput™m AdaGrad?

23 B gem 3akmrogaercs mpooiiema AdaGrad mpu 60JIBIIIOM KOJTUYIECTBE UTEpAITi?

24 |Kax anroputm RMSProp pemaer npo6iemy 3aryxanus learning rate B AdaGrad?

25 |Onummre MexaHu3M paboTsl onTuMu3aropa Adam.

26 |HazoBute runepnapamerpsl ontumuszaropa Adam u ux Ha3HauYCHHE.

27 |[Touemy Adam siBiIsleTCSl OAHUM U3 CAMBIX MOMYJISIPHBIX ONTUMU3aTOPOB?

28 |B kakux ciydasx SGD ¢ Momentum moxeTt ObITh npeanoututensHee Adam?

29 [Uro takoe Becoas mekoppersus (weight decay)?

30 [Yewm ontumuzatop AdamW otiunuaercs or Adam?

31 [Uro takoe koHTposbHBIE TOUKH (checkpoints) B mporecce oOyuenus?

32 |Kak Bu3yanm3anus KpUBOW 00ydeHHS TOMOTAET B TUArHOCTUKE?

33 [Uro Takoe mIaHUPOBIIMK CKOopocTH 00ydeHus (learning rate scheduler)?

34 |lnst yero ucmosb3yeTcst MeTo1 "Tertoro 3amycka' (warm-up)?

35 [Kak pannsis ocraHoBka (early stopping) cBsi3aHa ¢ ONTHMH3AIUCH?

36 [Uro Takoe pexxuM "ruiaro" Ha KpuBOW oOyueHus?

37 |Kakue 3BpHCTUKHU UCIIOJIB3YIOTCS Ul BEIOOpa HAYaIbHOW CKOPOCTH 00ydeHus?

38 Kak 00paboTka MaHHBIX (HOpMaIM3aIlvs, CTAaHAAPTU3AIMs) BIUSIET Ha IIPOIIece
ONTUMHU3ALINN?




Ne n/n

Bomnpocel k 3a4ety

39 [[Touemy BakHO MHHMIIMATM3UPOBATH BECa MOJICNIU, @ HE OOHYISATH UX?
40 |Kak meton Batch Normalization KOCBEHHO BIMSIET Ha MPOIECC ONTHUMHU3ANN?
41 [Yto Ttakoe mepeobyuenue (overfitting)?
42 |KakoBa 1enb peryisipu3anum?
43 |B yem paznuna mexay L1 u L2-perynspuzarnueii?
44  Kax L1-perynspusaiius BIuseT Ha Beca MOJAEIH (C TOUKH 3PEHUs Pa3pesKeHHOCTH)?
45 [Kak koappuuueHT peryaspru3auuu BIUsSeT Ha MOACIH?
46 [Yro takoe Dropout u kak oH padoraer?
47 [Kax Dropout BiuseT Ha npoiiecc 00y4eHHs ¢ TOUYKU 3pEHUs] ONTUMHU3ALINN?
48 [dro Takoe makerHas HopMmanu3anus (Batch Normalization)?
49 |Kak Batch Normalization ctabmmmu3upyer o0ydeHue?
50 [B uem pasuuna mexmay Fine-Tuning u Transfer Learning?
51 [[TouemMy /it TOHKOM HACTPOMKH YacTO UCHOIB3YIOT MEHbINNWH learning rate?
52 [Yro Takoe 3amaua yCIOBHOM ONTUMM3AINH?
53 [Uro Takoe (GyHKIIMHM aKTUBAIMH U KaK UX BbIOOp BIUSAET HA TPaUCHT?
54 [Hro takoe MeTon 0OpaTHOTO pacnpocTpanenus omuoku (Backpropagation)?
55 [KakoBa cBs3b Mexay Backpropagation u rpaiu€HTHBIM CITyCKOM?
56 |lns yero ucnonb3yercs 6ubauoreka NumPy B KOHTEKCTE peanu3alii ONTHMH3aTOPOB?
57 |Kak B Scikit-learn 3agaetcst THIT OITUMU3ATOPA IS JIMHEHHBIX MOIEIICH?
58 B ueM MperMyIecTBO UCIOIB30BaHUsI BCTPOSHHBIX ONTUMU3AaTOPOB B Scikit-
learn/TensorFlow/PyTorch?
59 |[Kakoif onTHMHU3aTOP UCHOIB3YETCs 10 yMoT4aHuto B keras.optimizers?
60 [Kak BusyanusupoBath rpaduk cxoaumoctu moaenu B TensorBoard?
61 [Uro takoe pyHkius moteps Huber Loss 1 B uem ee mpenmyIiecTBo?
62 [B yem paszHHIIa MEXTy ONITUMHU3AIKEH TTApaMETPOB MOJICITH U THIIepIIapaMeTpoB?
63 [Uro Takoe MeTOoJI Cy4aifHOro MmouckKa Juist o100pa runeprnapaMeTpoB?
64 [Uro Takoe METOJ TPafMeHTHOTO CITyCcKa I I000pa TUTepIiapaMeTpoB?
65 [CpaBHuTE 3a/1a4y KJIACCH(HUKAIIMA U PETPECCUU C TOUKHU 3PEHUST PYHKIIUHU TTOTEPH.
66 [Kak BBIOpaTh omTHUMH3ATOP JJIsI KOHKPETHOM 3a1a4u?
67 |OnummTe mard JUarHoCTUKH MTPOOJIEMBI, €CITH MOJICNTh HE CXOIUTCA.
68 [Uro Takoe HOopMma rpaaueHTa (gradient norm) u 3a4eM €€ OTCIICKUBATH?
69 [Kakue coBpemenHble anbTepHaTUBBl Adam BbI 3HaeTe?
70 |ChopmynupyiiTe KIIFOUEBOH BBIBOJ] O POJIM METOJIOB ONITHUMHU3AINH B MAIITMHHOM O0yUCHUH.
7.3.2. Kputepuu U HOPMbI OLEHKH
Ceme dopma NpOBe/eHUs!
etp NPOMEKYTOYHOM Kputepuu u HOpMBI OLIEHKHU
aTTecTaliu
9 3auer (Mo OreHka «3au4TeHO» CTaBUTCS ITpU Habope
HaKOIUTEIBHOMY (GATTEHOY ot 55 no 100 utoroBbIx 6aIOB.
pEeUTHHTY) OreHka «He 3a4TeHO» CTaBUTCS MIPH

Habope MeHee 55 UTOroBbIX 0aJIoB.
«HE 3aU4TEHO»




8. YueOHo-MeTOoqHYecKOe H HH(OPMAIIMOHHOE 00ecneyeHne JUCITUTNINHBI

8.1. Obsi3aTe/ibHAA JTUTEPATYypa

Tun (yuyeOHHUK, yueOHOe

Koaun4yecTBO B

Ne nocodue, yue0Ho- TI'on HAY4YHOI
ABTOpBI, COCTABUTEIHN 3arsiaBue (3arojioBoK)
n/n MeToauYecKoe mocoomue, M3IAHUA ouoanortexe /
NPaKTHKYM, Jp.) HaumenoBanue 3b5C
1 A. O. Ilonkomnaes CucTeMbl HCKYCCTBEHHOTO UHTEIUIEKTA U VuebHoe mmocodue 2024 OBC «IPRBooks»
MaIIMHHOE 00yYeHUE
2 | II. dnax Mamunnoe o6ydenue. Hayka u uckycctBo | YueOHuK 2023 3BbC «ZNANIUM»
MIOCTPOCHHUS aJITOPUTMOB, KOTOPHIE
W3BJICKAIOT 3HAHUS U3 TAHHBIX
3 A. H. Lensix, 3. M. KotoB | M3BiIeueHne 3HaHUI METOJaM1 MAallIMHHOTO | Y4yeOHoe mocodue 2022 9BC «IPRBooks»
o0ydeHus
8.2. JlonosinuTeIbHAS JIUTEpPATypa
Tun (yueOHuk, yuedHoe KosmmuectBo B
Neo nocoodue, yuedHo- TI'on HAY4YHOM
ABTOpBI, COCTABUTEIN 3aryiaBue (3arojioBoK)
n/n MeToauuYecKkoe mocooue, u3J1aHus oudamnorTeke /
NPAaKTHKYM, Jp.) HaumenoBanue 3b6C
4 A. A. Pakutckuii, K. H. MeTopl MAaITUHHOTO O0YUEeHUSI VY4eOHO-METOTNUECKOE 2023 9BC «IPRBooks»
JlemMeHThEBa nmocobue
5 | P.1O. lapes, A. B. YueOHuk 2015 OBC «IPRBooks»
[TporpaMMHBIe U anmapaTHbIE CPEeICTBA
ITpokonenko, A. H.
MH(OPMATUKH
Kus3pkoB
6 | B. B. Boponuna, A. B. Y4eOHoe mocodue 2017 3BC «IPRBooks»

Muxees, H. I'. Spymkuna,
K. B. Cssros

Teopus 1 npakTUKa MaIMHHOTO O0yUeHUs




8.3. IlepeueHb mpogeccHOHANBHBIX 0a3 JaHHBIX U MH(POPMANMOHHBIX CHPABOYHBIX

cucTeM
Ne
- HanmenoBanmue Cceblika
1 Springer Nature (Tomorexcrosas https://www.springernature.com/gp/products
KOJUICKIIUS KYpPHAJIOB)
Springer eBooks (ITomHOTEKCTOBAS
2 KOJIJICKIIHSI DJICKTPOHHBIX KHUT M3aTesbeTBa | https://link.springer.com/
Springer Nature)
3 | «Komeke» https://kodeks.ru/
4 ELIBRARY.RU (anekrponnas Oubmuoteka | http://elibrary.ru
HAYYHBIX MyOJIMKAIIHI)
5 |"T'apant” https://www.garant.ru/
6 | "Koncymnprantllatoc" https://www.consultant.ru/
7 | Texakcmept https://cntd.ru/
8.4. [lepeueHb MPOrPaMMHOIo0 odecneyeHust
No PexBHU3UTHI JOrOBOpa
n/n Haumenosanue IO (nara, HOMep, cp)(l)lc Ileﬁ(lt)TBI/lﬂ)

Mirapolis Human Capital Management JIMIIEH3UOHHBIH 1oroBop Ne 234/10/21-K ot
19.10.2021, cpox pmedcTBHS — IO
01.03.2022

8.5. Onucanne MaTepHAIbHO-TeXHHYECKOH 0a3bl, HEOOXOAMMOI A5 OCYyLIeCTBJIEHHUA
00pa3oBaTeIbHOIO MpoLecca Mo JHCUUIINHE

HaumeHnoBaHue 000py10BaHHBIX Y4eOHBIX
Ka0MHeTOoB, 1a00paTOPHii, MACTEPCKHUX H JP.

pabot). YueOHast ayiuTopHs U1 IPOBEACHUS
TPYIIOBBIX U UHIUBUAYAIbHBIX KOHCYJIbTAIUH.
VYueOHast ayTUuTOpHs JUI IPOBEICHUS 3aHATUI
TEKYILEro KOHTPOJI U IPOMEXKYTOYHOM aTTECTALMH.
(YJIK-807)

Ne 00bEeKTOB VIl NPOBeeHUS MPAKTHYECKUX H Ilepeuenb 0CHOBHOTO
n/n JIA00PATOPHBIX 3AHATHI, MOMEIICHUH 1JIs1 odopynoBanus
CaMoOCTOSITeILHOM padoThl o0y4yaromuxcs (Homep
ayINTOPHH)
Aynuropus BeOKoH(pepeHIHH. YueOHas ayJuTopus OKpaH TeJIEeBU3UOHHBIH, ITUPMBI,
JUISl IPOBENIEHNUS 3aHATUHN JIEKIIMOHHOTO THIIA. IIPOXKEKTOp Ha mraTtuse. CTomn
YueOHast ayTUTOPHS JJIs IPOBEACHUS 3aHITHI MPEINOJABATENbCKHM, CTYJIbs
CEeMMHAPCKOro THUMa. Y4yeOHas ayAuTOpHs JUIs IIPENoAaBaTeIbCKUE.
1 | KYPCOBOTO MPOCKTHPOBAHHS (BpIMOTHEHUS KypcoBbIX | TpaHcmapaHT-niepeTsikKa,

CUCTEMHBIN OJI0K
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