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1. KoMnerenuyuu n HHAUKATOPbI HX JOCTUKCHUS, IIPOBEPHEMbIC NAaHHBIMU
OLCHOYHBIMU MaTEepHaAJIaMHU

[enbro OCBOGHUS TUCIMIUIMHBI ABIISIETCS (POPMUPOBAHKE CIICAYIOIINX KOMIETSHIIUI:

OIIK-1. CnocoGen oueHuBaTh poJib WHGOpPMANWU, UHPOPMALMOHHBIX TEXHOJOTHH H
nH(POPMAIMOHHON 0€30IacHOCTH B COBPEMEHHOM OOIIECTBE, WX 3HAUEHHE IS OOecredeHUs
0OBEKTUBHBIX TOTPEOHOCTEH JIMIHOCTH, OOIIECTBA U TOCYAapCTBA.

OIIK-2. CnocoOeH MNpUMEHATh HH(POPMAIUOHHO-KOMMYHHKAIIMOHHBIE ~TEXHOJIOTHH,
IIPOrpaMMHBIE CPEJCTBA CUCTEMHOTO U IPUKJIAJHOTO Ha3HAUYEHUs], B TOM YUCIIE OTEYECTBEHHOTO
MIPOU3BOJICTBA, [UIS PEIICHUS 331a49 PO(PECCHOHATBHON NS TeIbHOCTH.

OIIK-3. Cnoco0eH UCIOoIb30BaTh HEOOXOIUMBIE MATEMAaTHIECKUE METOIBI JUIsl PEIICHUS
3a/1a4 TPOPECCUOHAIBHON A TEIHHOCTH.

Pe3ynbpraraMu OCBOEHUS AMCUUIUIMHBI SIBJISIOTCS CIENYIOIINE UHAUKATOPBI JOCTHXKEHUS
KOMIIETEHIIUH:

NOIIK-1.1. YuutbiBaeT COBpPEMEHHbIE TEHICHIMM pa3BUTUA  MH(POPMAIIMOHHBIX
TEXHOJIOTUH B CBOEH NPO(PecCUOHATEHON ACSITEIHHOCTH.

NOIIK-2.4. ®opmynupyet MPEIIOKEHUS o MIPUMEHEHUTO COBPEMEHHBIX
MH(OPMALIMOHHO-KOMMYHUKAIIMOHHBIX TEXHOJIOTHM, WCIHOJB3YeMbIX JUISl pelleHHs 3ajad
npodeccrnoHabHOM e TENbHOCTH.

NOIIK-3.2. OcymecTBisieT NPUMEHEHHE OCHOBHBIX TMOHSATHH, (aKTOB, KOHIEMIINH,
NPUHIUIIOB MaTeMaTUKM M HUHQOpPMATUKM JUIs pelieHust 3anad  Npo¢ecCHOHATBHOM
NeSITeIbHOCTH.

NOIIK-3.3. BeisiBsieT Hay4YHYI CYIIHOCTh TpoOJeM, BO3HHKAIOIIUX B  XOJIE
po(heCCHOHAIBHON JIeATEbHOCTH, U MIPUMEHSAET COOTBETCTBYIOIUI MaTeMaTHYeCKU ammapar
JUTst BX (hopMaTM3aliy, aHaau3a v BRIPaOOTKH pEIICHUSI.

2. OueHo4YHbIe MaTepUAJIbl TEKYLer0o KOHTPOJISI U KPUTEPUH OLlEeHUBAHUSA

DneMEeHTBHI TEKYLIEro KOHTPOJIS:
— TECThI;
— KOHTpOJIbHas paloTa;

Tecr (MOIIK-3.2.)
1. Kakas HelipoceTeBast MOJE/b U3 NEPEUUCICHHBIX B JIyUIlIeH CTENEHH MOIXOAUT AT
IIPOrHO3UPOBAHMS BDEMEHHBIX [10CIIEA0BATEILHOCTEH ?
a) Single-Layer Perceptron
6) CNN
B) LSTM
r) Multi-layer Perceptron
2. Ilouemy MoJiesin Ha CBEPTOUHBIX HEHPOHHBIX CETAX IMOKA3bIBAIOT HAWIIYUILIe
MOKa3aTelu Mo KJIacCupUKaluu 00bEKTOB Ha U300PAKEHUSIX 110 CPABHEHUIO C IPYTUMHU
MOJEIAMU?
a) OHU B BBICOKOH CTENEHH ONTUMU3UPOBAHBI 1151 00pabOTKH BEKTOPOB C
YHCIIOBBIMH, @ HE KaTErOpUaIbHBIMU MPU3HAKaMHU
6) OnHu 0051a1a10T IMHUPOKUM HAOOPOM MHCTPYMEHTOB NMPEOOpa30BaHUS
IPU3HAKOBOTO MPOCTPAHCTBA, KOTOPBIE MOXKET BapbUPOBAThH pa3pabOTUUK B
MoOJIeNn
B) OHHU yYUTBIBAIOT KOPPEJALUIO CMEXHBIX KOMIIOHEHT BEKTOpA
r) OHHU UCTIONB3YIOT CYILIECTBEHHO O0JIbIIIEE YHCIIO HACTPAauBAEMBbIX [1APAMETPOB, 110
CPaBHEHHIO C JPYTUMH MOJICISMHU
3. Kakum riaBHpIM HetocTaTKOM 00J1aaeT peKyppeHTHas HEHpoHHas ceTh?
a) JliurensHas npoueaypa o0ydeHus
6) HeBo3MOXHOCTh 00yuEHHS Ha KaTETrOPUAIBbHBIX TAaHHBIX
B) CII0’)KHOCTb 3alIOMUHAHMS JUTUTENILHBIX MTOCIIEI0BATEIbHOCTEH



r) HMcnosb30BaHuE CyIIECTBEHHBIX BEIYUCIUTEIBHBIX PECYPCOB
4. Kakue Mepbl HE IPUBOAAT K YMEHBIICHHIO IIEPeoOyUeHHsI HelpoceTeBO Moaenn?
a) YcraHoBka mrpadoB 3a O0JIbIINE 3HAYCHHSI BECOB HEHPOHOB CETH
0) VYBenuyeHue KOJIMYECTBA CIOEB CETH
B) /JloOaBnenue myma B BBIOOPKY
r) YMeHbIlIEHNE KOJIMYECTBA HEUPOHOB CETU
5. Ot 4gero B OOJIbIIEH CTENIEHH 3aBUCUT YCIICITHOE PEIICHUE 3a/1a41 KIacCU(PUKAIIH
OJIHOCJIOMHBIM IIEPCENTPOHOM?
a) OT pa3Mepa BHIOOPKH
0) OT pa3MEepHOCTHU MPU3HAKOBOTO MPOCTPAHCTBA
B) COOTHOLICHHS Pa3/eJICHUs] BHIOOPKU Ha 00YJaIOUIYI0 U TECTOBYIO
I) OT pacnpeaeneHus: 00bEKTOB B IPOCTPAHCTBE MPU3HAKOB

Kitoun: 1 B), 2 B),3 B),4 0), 51).
Kputepun oueHMBaHMA: TECT CUYMTAETCA MPOIMIEHHBIM, €ClIU OOyJarolMil OTBETHII
MIPAaBUJILHO KAK MUHUMYM Ha IOJIOBUHY BOIIPOCOB.

Konrponehas padora (MOIIK-1.1, UOIIK-2.4, NOIIK-3.2, NOIIK-3.3)
KoHnTtposnbHast paboTa COCTOUT U3 2 TEOPETUUECKUX BOMIPOCOB U 3 3ajau.

[lepeueHpb TeOpETUUECKUX BOMPOCOB:

1. OnummuTe TpH pa3aIMdHbIX METOJIA, C TOMOIIBI0 KOTOPBIX MOXHO TOYHO HACTPOUTh
npenBaputenbHo 00yueHHyt0o CNN ImageNet.

2. OnumuTe, Kak paboraet Heiipornas nepemada ctuis (Neural Style Transfer)

3. Coemmanuct No JaHHBIM Tpeanojaraer, uro: a) Omepanus CBEPTKH SBISETCS Kak
JUHEWHOM, TaK U MHBAPHAHTHOU K cABHTy. D) Omepaiius CBEpTKH MOX0Xa Ha KOPPEIAIHIO, 3a
UCKJIIOUEHHEM TOro, YTO Mbl IepeBOpadrBaeM (UIBTP Iepel MPUMEHEHHEM oIepaTropa
Koppensanuu.c) Oneparysi CBEpTKU JOCTUraeT MaKCUMyMa TOJIBKO B TE€X CIy4asx, Koraa GpuibTp
B OCHOBHOM IIOX0X Ha OINPE/IENEHHYIO YacTh BXOJHOro curHana. Ilpas nu oH, npeanosnaras 31o?
[Topo6GHO 0OBACHUTE 3HAYEHUE 3TUX YTBEPHKACHUH.

4. Jlano n3obpaxenue pazmepoM w X h u sapo mmpunoi K. CkoJbKO YMHOXEHUN U
CJI0’KEHUH TpeOyeTcst Ui CBEPTKU N300pakeHus?

5. Bepnocth (Accuracy) mepcenTpoHa pPacCUUTBIBAETCS KAaK KOJMYECTBO IPAaBUIIBHO
KJIaccu(UUUPOBAaHHBIX  00pa3loB, [JeleHHOe Ha o0llee KOJMWYECTBO  HENpPaBHIbHO
KJIacCU(PHUITUPOBAHHBIX 00PA3IIOB.

6. KakoBo HauboJiee pacipocTpaHeHHOE NpuMeHeHue ciaoeB Max-mynunra?

7. Yro Takoe batch-nopmanuzamus?

8. Uro Ha camMoM Jene O3HayaeT TEPMUH CTOXAaCTHUYECKHH B CTOXAaCTHYECKOM
rpaeHTHOM ciycke? Mcnosb3yeT Jin OH Kakoii-mi0o reHeparop ciydaiHbIX yncesn?

9. OObsAcHUTE, OYEMY NPH CTOXACTUUYECKOM TI'PaMEHTHOM CIIyCKE KOJIMYECTBO 3IIOX,
HEOOXOJUMBIX ISl MPEOJOJIEHUSI OINpPENeNEHHOr0 MOpora MoTepb, YBEJIWYMBAETCS IO Mepe
YMEHBILIEHUS pa3Mepa nakera’?

10. Kak paboTaer oOyuyeHnue ¢ yuetoM MoMeHTa? OOBSCHUTE POJIb HKCIOHEHIIMAIBHOTO
3aTyXaHMs B IIpaBUiie OOHOBIIEHUS IPAJUEHTHOTO CITYCKa.

11. B uem pazuuia mexay Gyskipsmu Sigmoid u Softmax?

12. B ueM pa3zHuMIa MEXIy PEKYpPPEHTHONH HEHWPOHHOM CETbIO M HEHPOHHOHN CETHIO
IIPSIMOTO PacpOCTPaHEHUs?

13. B 4yem pa3HHMIIa MEXIy PEKYpPPEHTHOM HEMPOHHON CEThI0O M HEUPOHHOM CETBIO
MIPSIMOTO PacpOCTPaHEHUs?

14. [lns1 uero MOXHO HCIOJIB30BaTh PEKyppeHTHYIO HelipoHHYo ceTh (RNN)?

15. Kak BeiOupaercs ¢pyHKuust norepb?



16. Yto Takoe 3aTyxalooUIMil TpagueHT B TIyOokoM oOydenun? UTo Takoe B3PHIBHOM
TPaJUeHT B IITyOOKOM 00yueHUH?

17. U3 xakux yactei COCTOUT aBTORHKOAEP?

18. Yto Ttakoe mamnHa bosipriMana?

19. 13 kakux yacTeil COCTOMT F€HEPAaTUBHO-COCT3aTENbHAsL CETh?

20. UctnHHO 1M BBICKa3biBaHWE: V3BIeUYeHUE NPU3HAKOB B KOHTEKCTE TIIyOOKOTO
oOy4deHHss OCOOEHHO TIOJIE3HO, KOTJa IlefieBasl 3ajJada HE BKIIOYAET B Ce0S JIOCTATOYHO
pa3MedeHHBIX JaHHBIX Uit yerenrHoro ooydenust CNN, kotopast xopomio 0600miaer?

21. Omnpenpenute TEpMHUH «TOHKas HacTtpoiika» (Fine-Tuning) npeaBaputebHO
ooyuennoit CNN na Habope ImageNet.

22. B kakux cirydasix ucrnojb3yercs maauar (padding) B rirybokoM o0ydeHnn ?

23. 3aueM UCTOIB3YIOTCS COSAMHEHUS ObICTpOro noctymna B ResNet?

24. Kak BpIOHpaeTcs CKOPOCTh OOYUEHUS B ypaBHEHUH OOHOBIICHUS BECOB?

25. Kak MOXHO TIOJyYUTh TMPEJICTABICHHS TPH3HAKOB, W3BJIEKAEMBIX BBIOPAaHHBIM
(GuIbTPOM B IITyOOKOM CBEPTOYHOU MOIEH?

26. Kaxue pyHKIMM aKTHBAIMH UCTIOJIB3YIOTCS B HEHpOHax ?

27. TloueMy B TIIyOOKHX CBEPTOYHBIX CETSIX KOJMYECTBO (PUIBTPOB HE YyMEHBIACTCS IO
Mepe TPOIBHKEHUSI CUTHAJIOB 110 CETH?

28. Uto Takoe motepsi KOHTEKCTa B PEKYPPEHTHBIX MOJIETISX ?

29. Kakwue reiTel ncionb3yroTes B stueiike LSTM?

30. [l kakux 3a/1a4 UCTIOJIb3yeTCs IBYHANPABICHHAS PEKYPPEHTHAS MOJIEIh ?

[Ipumeps! 3ana4:

3agaya 1

[TocTpouTth OMHAPHBIN KIacCHPUKATOP

w1t Habopa  OleHKa  BEpPOSTHOCTH  JIMAaTHOCTUKKA — Aua0dera y — YeloBeKa
https://www.kaggle.com/datasets/alexteboul/diabetes-health-indicators-dataset Knacc:
Diabetes 012. Knacc orpuniatensusiii — 0 (no diabetes — wer auabera), Kiacc moJI0KUTEIBHBINA —
1 & 2 (prediabetes — npexauabernueckoe cocrosuue & diabetes - nuaber).

BBINOIHATE 3arpy3Ky W MpeaBapUTENIbHYIO 00paObOTKy NaHHBIX U3 HaOOpOB. PazmenuTsh
KaXIyl0 BBIOOPKY Ha OOYyYaroIIyl, TECTOBYHO M BaJHIAIlMOHHYIO. [Ipom3Bectn oOydeHue
HaOopa HEMPOCETEBBIX APXHUTEKTYP, OTIMYAMOIIMXCS pa3HbIM HAOOpOM MapaMEeTpPOB: YHCIIO
CJIOEB, KOJIMYECTBO HEHPOHOB B CJIOSIX, PYHKITMH aKTUBAIIUH B CJIOSX, TIPOIIETYP ONTHMHU3AIINH:

[TomoOpatk apXUTEKTYpbl HEHPOHHBIX CETEH, KOTOPBIE C OJHON CTOPOHBI MO3BOJISIOT
MOJIyYUTh MOJICIH C JIYYIIMMU METPUKAMH KauecTBa pabOThbI, C JPYrol CTOPOHBI HE SIBIISIOTCS
M30BITOYHBIMU U HE NIEPEOOYUCHHBIMH.

BbIuuciuTh crieayromme METpUKH paboThI:

Jlna 6unaphoro knaccugukaropa: Recall, Precision, Weighted Accuracy, AUC s Bcex
UCCIICZIOBAaHHBIX MO/JICIICH.

3agaua 2

HOCTpOI/ITB MHOTOKJIACCOBBIN KJIaCCI/I(i)I/IKaTOp

pIn) bt Ha6opa OI_[eHKa YPOBHA (1)I/I3I/IIIGCKOFO pa3BUTHUA J'IIO,[[CfI pa3HOTro BO3pacTra:
https://www.kaggle.com/datasets/kukuroo3/body-performance-data Metka kiacca: class.

BBINOIHUTE 3arpy3Ky M MpeIBapUTeNbHYI0 00pabOTKY JaHHBIX U3 HaOopoB. Pa3nenuts
KaX/1yl0 BBIOOpKY Ha OO0Yy4Yarollylo, TECTOBYIO M BalMJalMoHHYyI0. [IpomsBectu oOydeHue
Ha60pa HeﬁPOCCTeBBIX APXUTCKTYpP, OTIIMYAOMIUXCSA Pa3HBIM Ha60pOM napamMeTpoB: 4YUCIIO
CJ'IOéB, KOJIMYECTBO HCI>'IPOHOB B CJIOAX, (bYHKI_II/II/I AKTHUBAIIUU B CJIOAX, IPOUCAYP ONITUMHU3ALINN:

HO,I[O6paTL APXUTCKTYPhI HeﬁPOHHBIX CCTeﬁ, KOTOPLIC C O,Z[HOﬁ CTOPOHBI MO3BOJIAIOT
MOJIYYUTh MOJACIIN C JIYYIIHUMHU MCTPUKaAMHU KauCCTBa pa6OTLI, C I[pyl"Oﬁ CTOPOHBI HEC SABJIAIOTCA
N30BITOYHBIMU U HE HCpCO6y‘-ICHHBIMI/I.



BbraucnuTe creayromue METpUKH paboThI:

Jlis mHOTOKIAccoBoro kiaccugukaropa: Recall, Precision, Weighted Accuracy, AUC
JUISL BCEX KJIACCOB BCEX MCCIEeN0BaHHBIX Mojeneld. BoiBectn ROC-kpuBbIe 17151 KaXI0T0 Kiacca
B JIy4IlIeM KJacCU(pHUKaTOpe.

3amaua 3

[Toctpouts perpeccop

mis Habopa KauectBo BuHa:  https://archive.ics.uci.edu/ml/datasets/Wine+Quality
npeacKa3siBaeMoe 3HaueHne — kadectBo (Quality), daiin winequality-white.csv.

BbInosHUTE 3arpy3Ky U MpeiBapUTENIbHYI0 00padOTKy JaHHBIX M3 HabopoB. Pa3nenuts
KaKIyl0 BBIOOpPKY Ha OOy4aroulyro, TECTOBYIO M BaJuJalMOHHYIO. [IpoumsBectn o0yueHue
Habopa HEMPOCETEeBBIX APXHUTEKTYp, OTIMYAIOLIMXCS pa3HbIM HAOOpOM MapaMeTpOB: YHCIIO
CIIOEB, KOJIMYECTBO HEHPOHOB B CIIOSIX, PYHKIIMH aKTUBAIIUH B CJIOSX, TPOIIETYP ONTHMHU3ALINH:

[Tono6path apXUTEKTYpbl HEMPOHHBIX CETEH, KOTOpbIE C OAHOM CTOPOHBI IMO3BOJISIOT
MOJIYYUTh MOJICH C JIyYIIMMH METPUKaMH KauecTBa pabOoThI, C JPYroi CTOPOHBI HE SIBIISIOTCS
M30bITOYHBIMU U HE IEPEOOYUEHHBIMHU.

BbraucnuTe crieayromme METpUKH paboThL:

Jlia perpeccopa: MSE, MAE, R2 a5 Bcex nostydeHHBIX MOJIEEH.

Kpurepun onienuBanus:

Pe3ynbTaThl KOHTPOJIBHON PAaOOTHI ONPEAEISIOTCA OLEHKAMU «OTJIMYHO», «XOPOLIO»,
«yJIOBJIETBOPUTEILHOY, HEYIOBIETBOPUTEIHHO.

OneHKa «OTJIIMYHO» BBICTABISICTCS, €CITU JIaHBl TPaBWJIbHBIE OTBETHI Ha BCE
TEOPETUYECKUE BOIIPOCHI U BCE 3aJIa4M PEIICHbI 0e3 OMNOOK.

O1eHKa «XOpOILO» BBICTABISETCA, €CIIM KOPPEKTHBIE OTBETHI JaHbl Ha OOJIBIIYIO YacTb
BOIPOCOB, HO OBIIM OTMEUYEHBl HEYBEPEHHOCTh B OTBETE€ M HHGpOpPMaLUs NpeAcTaBIcHA
(parMeHTapHO, TaKXKe 3aJja4i ObUIN PEeIIEeHbl IPABUIIBHO ¢ HEOOJIBIIUMU 3aMEYaHUSIMH.

OneHka «yJqOBJIETBOPUTEIBHO» BBICTABIACTCS, €CJIM JaHbl INPABUJIbHBIE OTBETHl Ha
[I0JIOBUHY TEOPETHUYECKHE BOIIPOCHI M OJIHA U3 3a]iay pelIeHa ¢ Herpyooi ommOKo.

O1eHKa «HEyIOBJIETBOPUTEIBLHOY» BBICTABIISIETCS, €CIIM KOPPEKTHBIE OTBETOB MEHbIIIE
IIOJIOBMHBI U 3371a4M OB PeLIeHbl HETPABUIILHO.

3. OnleHOYHbIE MAaTePHAJIbl HTOTOBOI0 KOHTPOJs (TPOMEXYTOYHOH AaTTeCTAlMU) U
KpHUTEepHH OLeHMBAHUS

DK3aMeHaIMOHHBIN OUJIET COCTOUT U3 TPEX YacTeu.

[lepBas ywacTe mpeAcTaBiIsIET co0OM TecT W3 5 BompocoB, mposepstomux HMOIIK-3.2.
OTBeThI Ha BOMPOCHI IEPBOM YaCTH JAIOTCA ITyTEM BbIOOpA U3 CIIHMCKA MPEATI0KEHHBIX.

Bropas yacte copepxut oauH Bonpoc, nposepsitomuii MOIIK-1.1, MOIIK-2.4. OTtBeT Ha
BOIIPOC BTOPOI YacCTH JaeTcs B pa3BepHyTO# dopme.

Tperbss wacte conepxxut 2 Bompoca, mpoBepsitomux HWOIIK-3.2, HOIIK-3.3,
o¢opMIICHHbIE B BHJIE MTPAKTHUECKUX 3aa4. OTBETHI HA BOIPOCHI TPETHEH YaCTH MPEAIoararoT
pelIeHre 3a/1a4 U KPaTKyI0 HHTEPIPETAIMIO MTOJTYYeHHBIX PE3yIbTaTOB.

[TepedyeHb TEOPETHIESCKHX BOTIPOCOB:

1. OnuiuTe TPH Pa3IUIHBIX METO/IA, C TIOMOIIBIO KOTOPBIX MOXHO TOYHO HACTPOUTH
npenBaputensHo o0yueHHyro CNN ImageNet.

2. Onumute, Kak paboTtaeT HeliponHas nepenava ctuis (Neural Style Transfer)

3. Cneuuanuct mo JaHHBIM IpeAnojaraer, uro: a) Omnepanusi CBEpTKH SIBISETCS Kak
JMHEWHOM, TaK M MHBAPUAHTHOU K caBury. D) Omepaiusi CBEpTKH MOX0Ka Ha KOPPEJSLUIO, 32
UCKIIFOYCHHEM TOTO, 4YTO MbI MepeBopaurBaecM (GHIBTP Mepe] MPUMEHEHHEM OIleparopa
Koppesiiuu.C) Onepaiusi CBepTKH JOCTUTaeT MaKCHMyMa TOJIBKO B TeX CIIydasik, Korjaa GpuibTp
B OCHOBHOM IOXO0 Ha OMPECTICHHYIO YaCTh BXOJHOro curHaia. [Ipas ju oH, nmpemnonaras 310?
[ToapoOHO OOBSICHUTE 3HAYCHHE ITHX YTBEPIKACHHN.



4. ano m3oOpaxenue pazmMepoM w X h u aapo mupuHoi K. CkoJIbKO yMHOXXEHUH U
CIIO’KEHUH TpeOyeTcst Uil CBEPTKU N300paskeHus?

5. Bepuocts (AccuraCy) mepcenTpoHa pPacCUMUTHIBAECTCS KAaK KOJMYECTBO MPABHIHHO
KJaccu(UIMPOBAHHBIX ~ 00pa3loB, JeleHHOEe Ha o0Iiee  KOJMYECTBO  HEMPaBHILHO
KJIACCU(UITMPOBAHHBIX 00PA3IOB.

6. KakoBo Hambosee pacnpocTpaHeHHOE IpUMeHeHue ciioeB Max-mrynuara?

7. Uro takoe batch-mopmanu3zanms?

8. Uro Ha camMoM Jene O3Ha4aeT TEPMHUH CTOXAaCTHUECKHMH B CTOXAaCTHYECKOM
rpaJueHTHOM crycke? Mcnoib3yeT Jin OH Kakoi-Tnbo reHepaTop ciydaiHbIX yucesn?

9. O0bsicHUTE, TTOYEMY TPH CTOXACTUYECKOM T'PAJUEHTHOM CITYCKE KOJIMYECTBO 30X,
HEOOXOJMMBIX ISl MPEOIOJICHUSI OIPENEICHHOTO TOpora IMOTEPhb, YBEIWYMBACTCS IO Mepe
YMEHbILIEHUS pa3Mepa nakera’?

10. Kak paboraer obydenue ¢ yuetom MoMeHTa? OOBICHUTE POJIh YKCIOHEHIIUATHLHOTO
3aTyXaHHs B MTPaBHUJIe OOHOBIICHUS TPAJHMEHTHOTO CITYCKa.

11. B yem pazuuna mexay yHkiusmu Sigmoid u Softmax?

12. B yem pa3HMIIa MEXIy PEKypPEHTHOW HEMPOHHON CEThI0O M HEUPOHHOM CEThIO
MPSIMOTO PACTIPOCTPAHEHUS?

13. B 4eMm pasHuIa MEXIy PEKYPPEHTHONW HEMPOHHON CEThI0 W HEWUPOHHOM CETHIO
MPSIMOTO PACTIPOCTPAHEHUS?

14. [lns1 4ero MOXHO HCIOJIB30BaTh PEKYPPEHTHYIO HelipoHHY!0 ceTh (RNN)?

15. Kak BbiOupaercst GpyHKIMS TOTEPH?

16. Uto Takoe 3aTyxaroluil rpaJueHT B IIyOokoM oOydeHuu? YTo Takoe B3pHIBHOU
TPaIMCHT B TITyOOKOM 00ydeHHH ?

17. 13 kakux yacTel COCTOUT aBTOAHKOAEp?

18. Uto Takoe mamwuua bonsimana?

19. 13 kakux yacTel COCTOUT Fr€HEPATUBHO-COCTA3ATEIbHAS CETh?

20. HctuaHO 1M BBICKa3biBaHWE: VI3BrIeueHMe NPU3HAKOB B KOHTEKCTE TIIyOOKOTO
00y4yeHHsT OCOOEHHO TOJIE3HO, KOTJa IieleBas 3ajJada He BKIOYAaeT B ceOs JI0CTaTOYHO
pa3MedeHHBIX JaHHBIX 1715 yernemHoro ooydenuss CNN, kotopas xopomio 0600maet?

21. Ompenenure TEpMHH «TOHKas Hactpoiika» (Fine-Tuning) mpeaBapuTeanHO
ooyuernnoit CNN nHa Habope ImageNet.

22. B kakux ciydasx ucrnojb3yercs myaauar (padding) B rirybokoM o0ydeHnn?

23. 3a4eM HCTOJIB3YIOTCS coeIuHeHus ObIcTporo gqoctyna B ResNet?

24. Kak BpIOMpaeTcsi CKOpOCTh OOYUCHHUsI B ypaBHCHUH OOHOBJICHUS BECOB?

25. Kak MOXHO TMOJIyYUTh NPEJICTABICHUS TPHU3HAKOB, HU3BIEKAEMbIX BBIOpAaHHBIM
(GuUIBTPOM B IITyOOKOI CBEPTOYHOU MOIETH?

26. Kakue (hyHKIIMM aKTUBAIlMU UCTIOJIB3YIOTCS B HEUPOHAX ?

27. Ilouemy B TITyOOKHUX CBEPTOUHBIX CETAX KOJIWYECTBO (DUIHTPOB HE YMEHBIIACTCS IO
Mepe MPOJIBUKEHHUS CUTHAJIOB IO CeTU?

28. UTo Takoe MoTeps KOHTEKCTa B PEKYPPEHTHBIX MOJIEISIX?

29. Kakue reitol ucnonb3yorcs B sueiike LSTM?

30. Jlns kakux 3a7a4 UCTIONB3YeTCs JBYHANpPaBICHHAs peKYppPEHTHAsI MOJIENb ?

[Tpumeps! 3aaau:

3agaua 1.

[TocTpouTh OMHAPHBIN KITaCCUPHUKATOP

s Habopa OrleHKa BEPOSTHOCTH, TOTO, YTO KIMEHT OTKPOET OAaHKOBCKHM JETIO3UT B
pe3ynbTaTe MapKeTHHToBOW akmmu:  https://archive.ics.uci.edu/ml/datasets/Bank+Marketing
Knacc: atpubyt 21 -y - has the client subscribed a term deposit? (binary: 'yes', 'no').

BBINOAHUTE 3arpy3Ky W MpeaBapUTEIIbHYIO 00pa0boTKy JaHHBIX U3 HabopoB. Pa3znmenuth
KaXIyl0 BBIOOPKY Ha OOYYaloIyl0, TECTOBYIO M BaJHMIAllMOHHYIO. [Ipom3Bectn oOydeHHe



Habopa HEMPOCETEeBBIX APXUTEKTYp, OTJIMYAIOUIMXCS pa3HbIM HAOOpOM MapaMEeTpOB: YHCIO
CIIOEB, KOJIMYECTBO HEHPOHOB B CIOSIX, PYHKIIUHM AKTUBALMH B CIIOSX, IPOLETYP ONTHMHU3ALIUH:

[TonoOpath apXUTEKTYpbl HEHPOHHBIX CETEH, KOTOpbIE C OJHON CTOPOHBI MO3BOJISIOT
MOJIyYUTh MOJIECH C JIyYIIMMU METPUKAaMH KauecTBa pabOTbl, ¢ JPYroid CTOPOHBI HE SIBIISIOTCS
M30BITOYHBIMH U HE NTEPEOOYUCHHBIMH.

BbIaucnuTe crieayromume METPUKA paboThI:

Jiis 6unapHoro kinaccupukaropa: Recall, Precision, Weighted Accuracy, AUC mnst Bcex
HCCIEA0BAaHHBIX MOJCIICH.

3anayva 2.

[Toctpoutrs MHOTOKJIACCOBBIM  Kiaccudukarop miasi  Habopa OrleHKa 370pOBbs
BHYTpUYTpoOHOTO pa3ButTHs twiona: https://www.kaggle.com/datasets/andrewmvd/fetal-health-
classification MeTka kiacca: fetal health.

BbInosHUTE 3arpy3Ky U MpenBapUTENIbHYI0 00padOTKy JaHHBIX M3 HabopoB. Pa3nenuts
KaKIyl0 BBIOOpKY Ha OOyd4aroliyro, TECTOBYIO M BaluJanvoHHyro. [IpousBectu oOyueHue
Habopa HEMpPOCETEBbIX APXUTEKTYp, OTIMYAIOLIMXCA pPa3HbIM HAaOOpOM IapaMeTpOB: YHUCIO
CIIOEB, KOJIMYECTBO HEHPOHOB B CIIOSIX, PYHKIIMH aKTUBAIIUH B CIIOSX, TPOIIETYP ONTHMHU3ALINH:

[TomoOpaTe apXuTEeKTypbl HEHPOHHBIX CETEH, KOTOpPbIE C OJHOM CTOPOHBI IMO3BOJISIOT
MOJTyYUTh MOJICH C JIYYIIMMHA METPUKAMH KadecTBa padOTHI, C JIPYroil CTOPOHBI HE SIBIISFOTCS
M30BITOYHBIMU U HE IEPEOOYUECHHBIMHU.

Bbraucnute criepyromme METpUKH paboThL:

Jlnst muOTOKIIaccoBoro Kiaccudukaropa: Recall, Precision, Weighted Accuracy, AUC
JUISl BCEX KJIACCOB BCEX MCCIENOBaHHBIX Mozeneil. BeiBectn ROC-kpuBbIE JUIsl KaXKI0TO Kiiacca
B JIy4IlieM KiaccudukaTope.

3amaya 3.

[Toctpouth perpeccop TUISt Habopa ApeHnna BEJIOCUTIEIOB:
https://archive.ics.uci.edu/ml/datasets/Bike+Sharing+Dataset, mnpeackaspiBacMoe 3HA4YCHHE —
KOJIMYECTBO apeH/T BEJIOCUTIEAOB B CyTKU (Area), daitn day.csv.

BoInosHUTE 3arpy3Kky U MpeaBapUTENbHYI0 00pabOTKy JaHHBIX U3 HaOopoB. Paznenuts
KOKIyI0 BBIOOpKY Ha OOyd4alomiyro, TECTOBYIO M BaluJanuoHHyro. [IpousBectu oOyueHue
Habopa HEMpPOCETEBbIX APXUTEKTYp, OTIMYAIOUIMXCS pPa3HbIM HAOOPOM MapaMeTpoB: YHCIIO
CJI0EB, KOJIMYECTBO HEHPOHOB B CIOSIX, G YHKIIMN aKTUBAIIUU B CJIOSX, TPOLEAYP ONTUMH3AIIH:

[TogoOpath apXUTEKTYpbl HEMPOHHBIX CETEH, KOTOpbIe C OAHONH CTOPOHBI MO3BOJISIOT
MOJIYYUTh MOJENH C JIYYIIMMH METPUKaMU KauecTBa palbOThbl, C IPYrOi CTOPOHBI HE SIBISIOTCS
M30BITOYHBIMU U HE NIEPEOOYUCHHBIMHU.

Boruncnuth crenyronme METpUKA paboThI:

Jns perpeccopa: MSE, MAE, R2 a1 Bcex Moy4eHHBIX MOJEIIEH.

Kputepuu onienrBanusi:

Pesynpratel  3K3aMeHa ~ ONPEAENSIOTCS  OLEHKAMH  «OTIUYHO»,  «XOPOILIOY,
«YIOBJIETBOPUTEIBLHO», «HEYTOBIETBOPUTEILHO.

OneHka «OTJIMYHO» BBICTABJSIETCS, €CIM JaHbl TpaBUIbHBIE OTBETHI Ha BCE
TEOPETUYECKUE BOIIPOCHI U BCE 3aJIa4M PEIICHBI 0e3 OMMOOK.

OrneHkKa «XOPOIIIO» BBICTABIISETCS, €CIIM KOPPEKTHBIE OTBETHI JaHbl Ha OOJBIIYIO YacTh
BOMPOCOB, HO OBUIM OTMEUYEHbl HEYBEPEHHOCTh B OTBETe M HHQOpPMAIUS TMpeIcTaBleHa
(dbparMeHTapHO, TaKKe 3a/1a4i ObLITU PEIICHBI TPABUIBHO ¢ HEOOIBIIUMU 3aMEYaHHUSIMH.

OrneHka «yJTOBJIETBOPUTENHHO» BBICTABISIETCS, €CIM JaHbl TMpaBUJIbHBIE OTBETHl Ha
MOJIOBUHY TEOPETUYECKHE BOIIPOCHI U OJIHA U3 33][au pellieHa ¢ HerpyOoit OMOKOi.

OueHka «HEYIOBJIETBOPUTEIHLHO» BBICTABIISIETCS, €CIM KOPPEKTHBIE OTBETOB MEHBIIIE
MIOJIOBUHBI U 337]a41 OBLIIM PEIICHBI HETPABUIIHHO.



4. OueHo4YHbIE MaTepHuaJIbl aas NMpOBEPKH O0CTaTOYHBIX 3HAHUIA
(cdopmupoBannocTu komnerenumii UOIK-1.1, UOIIK-2.4, UOIIK-3.2, UOIIK-3.3)

Tect
1. Kakas HelipoceTeBasi MOJEIb U3 IEPEUUCIICHHBIX B JIy4llel CTENEHU MOAXOIUT JIJIs
MIPOrHO3UPOBAHUS BPEMEHHBIX MIOCIIEA0BATEIBHOCTEN?
a) Single-Layer Perceptron
0) CNN
B) LSTM
r) Multi-layer Perceptron
2. ITlouemy mMonenu Ha CBEPTOYHBIX HEHPOHHBIX CETAX IMOKA3BIBAIOT HAWITYUIIINE
MOKa3aTesu Mo Kiaccuukay 00beKTOB Ha M300pakeHUSAX 110 CPABHEHUIO C APYTUMU
MozensimMu?
a) OHM B BBICOKOMW CTENIEHH ONTHUMU3UPOBAHBI 11 00paObOTKH BEKTOPOB C YUCIIOBBIMHU, a
HE KaTeropuajbHbIMH ITPU3HAKaMU
6) OHu 00naiaroT MUPOKUM HAOOPOM MHCTPYMEHTOB MTPE0Opa30BaHUs IPU3HAKOBOTO
MIPOCTPAHCTBA, KOTOPBHIE MOKET BapbHUPOBATh pa3pabOTUUK B MOJIENH
B) OHU YUHUTBHIBAIOT KOPPEISAIUIO CMEKHBIX KOMIOHEHT BEKTOPA
r) OHU UCHOJB3YIOT CYILIECTBEHHO O0JIbIlIEe YHCIO HACTPAUBAEMbIX [1TapaMETPOB, I10
CPaBHEHHMIO C IPYTUMHU MOJAEISIMU
3. KakuM riiaBHbIM HEJIOCTaTKOM O0JTaJIaeT peKyppeHTHAs HEHPOHHAS CETh?
a) JInurensHas nporenypa oOydyeHUs
6) HeB03MOXHOCTh 00y4YeHHS HA KATETOPUAIbHBIX JTaHHBIX
B) CIOKHOCTb 3alIOMUHAHUS JJTUTENbHBIX MOCIEA0BATEIbHOCTEN
r) Mcnonb30BaHue CyIIeCTBEHHBIX BHIYUCIUTENBHBIX PECYPCOB
4. Kaxkue Mepsl He MPUBOIAT K YMEHBIIICHUIO MTEPEOOYyICHHS HEHPOCETEBOM MOIEH?
a) YcranoBka mrpadoB 3a OOJIBIINE 3HAYEHUS BECOB HEUPOHOB CETH
0) YBenuueHue KOJNYECTBA CIOEB CETH
B) /loGaBiienne mryma B BEIOOPKY
r') YMeHbBIIICHUE KOJTMYECTBA HEUPOHOB CETH
5. Ot yero B 60JbllIEH CTETIEHN 3aBUCUT YCIEIIHOE PEeLICHUE 3a4a4u Kiaccupukau
OJHOCJIOMHBIM MEPCENTPOHOM?
a) OT pa3Mepa BEIOOPKH
0) OT pa3MepHOCTH MPU3HAKOBOIO MIPOCTPAHCTBA
B) COOTHOIIEHUS pa3JielIeHHs BHIOOPKU Ha 00Y4aroIIyI0 U TECTOBYIO
T') OT pacupe/eseHnus 00bEeKTOB B IPOCTPAHCTBE MIPU3HAKOB

Kiroun: 1 B), 2 B), 3 B),4 0), 51).
Kputepuu oLleHUBaHHS: TECT CUYMTACTCS NPOMICHHBIM, €CIIM OOY4YarolUid OTBETHII
MPAaBHJIBLHO KAaK MUHUMYM Ha TOJIOBUHY BOIIPOCOB.

3agaun

3agaua 1

[TocTpouTs OMHApHBIN KIaccuUKaTOP

s Habopa OrieHKa BEPOATHOCTH, TOTO, YTO KJIMEHT OTKpOEeT OAaHKOBCKWM JEMO3UT B
pe3ynbTaTe MapKeTHHToBoW akmmu:  https://archive.ics.uci.edu/ml/datasets/Bank+Marketing
Kiacc: atpubyr 21 -y - has the client subscribed a term deposit? (binary: 'yes', 'no’).

BoInoHUTE 3arpy3Ky U MpeABapUTENbHYI0 00pabOTKy JaHHBIX W3 HabopoB. Pazmenutsb
KOKIyI0 BBIOOPKY Ha OOyd4alomnlyro, TEeCTOBYIO M BaluJanuoHHYK. [IpowsBectu oOyueHme
Habopa HEMpPOCETEeBBIX aPXUTEKTYp, OTIMYAIOUINXCS pPa3HBIM HAOOPOM MapaMeTpoB: YHCIIO
CII0EB, KOJIMYECTBO HEHPOHOB B CIOSIX, PYHKIIMH aKTUBAIMH B CIIOSIX, MPOLIETYP ONTUMH3AINH:



[TonoOpath apXUTEKTYpbl HEHPOHHBIX CETEH, KOTOpbIE C OJHON CTOPOHBI MO3BOJISIOT
MOJIyYUTh MOJIEH C JIyYIIMMU METPUKaMH KauecTBa pabOThbl, ¢ JPYroid CTOPOHBI HE SIBIISIOTCS
M30BITOYHBIMH U HE NTEPEOOYUCHHBIMH.

Bbraucnute creayromume METpUKH paboThI:

Jis 6unaproro knaccupukaropa: Recall, Precision, Weighted Accuracy, AUC anst Bcex
HCCIEA0BAaHHBIX MOJCIICH.

3anava 2

[Toctpoutrh MHOTOKJIACCOBBIM  Kiaccudukarop miasi  Habopa OrleHKa 370pOBbs
BHYTpUYTpOoOHOTrO pa3ButHs twiona: https://www.kaggle.com/datasets/andrewmvd/fetal-health-
classification Mertka knacca: fetal health.

BbInosHUTE 3arpy3Ky U MpeiBapUTENIbHYI0 00padOTKy JaHHBIX M3 HabopoB. Pa3nenuts
KaKIyl0 BBIOOpKY Ha OOyd4aroliyroo, TECTOBYIO M BaluJanvoHHyro. [IpousBectu oOyueHue
Habopa HEWPOCETEeBBIX APXHUTEKTYp, OTIMYAIOUIMXCS pa3sHbIM HAOOpOM MapaMeTpoB: YHCIIO
CIIOEB, KOJIMYECTBO HEHPOHOB B CIIOSIX, PYHKIIMH aKTUBAIIUH B CJIOSX, TPOIIEYP ONTHMHU3ALINH:

[TomoOpaTe apXuTEKTypbl HEHPOHHBIX CETEW, KOTOpPbIE C OJHOM CTOPOHBI IMO3BOJISIOT
MOJTyYUTh MOJICNH C JIy4IIMMU METPUKAMH KadecTBa paboThbl, ¢ JPYrol CTOPOHBI HE SBISIFOTCS
M30BITOYHBIMU U HE NIEPEOO0YUECHHBIMHU.

BbraucnuTe criepyromme MEeTpuKH paboThL:

st muOTOKIIAaccoBoro Kiaccudukaropa: Recall, Precision, Weighted Accuracy, AUC
JUISl BCEX KJIACCOB BCEX MCCIEN0BaHHBIX Mozeneil. BeiBect ROC-KkpuBbIE ISl KaXI0TO Kilacca
B JIy4IlIeM KiiaccudukaTope.

TeopeTnueckue BOMPOCHI:

1. OnuimTe Tpu pa3IMYHbIX METOJIA, C IOMONIIBI0 KOTOPBIX MOKHO TOUYHO HACTPOUTH
npeaBaputesnbHo 00yueHHyr0 CNN ImageNet.

2. OnmmuTe, Kak paboraet Helipornas nepemada ctuis (Neural Style Transfer)

3. Coemmanuct No JaHHBIM Tpeanojaraet, 4to: a) Omepanus CBEPTKH SBISETCA Kak
JUHEWHOM, TaK U MHBAPHAHTHOU K cABHTy. D) Omepaiius CBEPTKH MOX0Xa Ha KOPPEIAIHUIO, 3a
UCKIIIOYEHHEM TOrO, YTO MbI IepeBOpaurBaeM QUIbTP Mepe] NPUMEHEHHEM OIeparopa
Koppensauu.c) Oneparus CBEpTKH JOCTUTaeT MaKCHUMyMa TOJIBKO B TE€X ClIydasx, Korjaa QuibTp
B OCHOBHOM II0XO0 Ha OMNPEJIETICHHYIO 4acTh BXOIHOrO curHana. IIpas nu oH, npeanonaras 31o?
[ToapoOHO 00BSICHUTE 3HAYEHHE STUX YTBEPIKICHUH.

4. Jlano n3obpaxenue pazmepoM w X h u sapo mmpuaor K. CkoIbKO YMHOXEHUU U
CIIOXEHHM TpeOyeTcs /Ui CBEPTKU U300paKeHUs?

5. Bepnocts (AccCuracy) mepcenTpoHa pacCUUTHIBACTCS KaK KOJHMYECTBO IPABUIBHO
KIACCU(UIIMPOBAHHBIX  00pa3lloB, [JIEJICHHOE Ha  00Illee KOJUYECTBO  HEMPAaBHIBHO
KJIacCU(PHUITUPOBAHHBIX 00PA3IIOB.

6. KakoBo Haubosnee pacnpoctpaHeHHOE IpuMeHeHue cioeB Max-mynuHra?

7. Yto Takoe batch-nopmanuzamus?

8. Urto Ha camMOM Jeie O3Ha4aeT TEPMHH CTOXACTUYECKHM B CTOXaCTUYECKOM
rpaveHTHOM ciycke? Mcrnosb3yeT Jin OH Kakoii-mi0o reHeparop ciydaiHbIX yncen?

9. OObsAcHUTE, TOYEMY NPH CTOXACTHMUECKOM I'PaJUEHTHOM CITyCKE KOJUYECTBO 30X,
HEOOXOJUMBIX ISl IMPEOOJIEHUSI OINpPENENIEHHOr0 MOpora MoTepb, YBEJIWYMBAETCS IO Mepe
YMEHBILIEHUS pa3Mepa nakera’?

10. Kak paboTaer oOyuenue ¢ yuetoM MoMeHTa? OOBSCHUTE POJIb HKCIOHEHIIMAIBHOTO
3aTyXaHUs B [IpaBUjie OOHOBJIEHUS I'PAJMEHTHOIO CITyCKa.

11. B yem paznuna mexay pyHkimsamu Sigmoid u Softmax?

12. B 4yem pa3HMIIa MEXIy PEKYpPPEHTHOM HEMPOHHON CEThI0O M HEUPOHHOM CETBIO
MIPSIMOTO PacHpOCTPaHEHUs?

13. B 4yem pasHMIIa MEXIy PEKYpPPEHTHOW HEMPOHHON CEThI0O M HEUPOHHOM CETBIO
MIPSIMOTO PacpOCTPaHEHUs?



14. [lns1 uero MOXHO MCIOJIB30BaTh PEKyPPEHTHYIO HelipoHHYo ceTh (RNN)?

15. Kak BeiOupaercs (pyHkuust notepb?

16. Yto Takoe 3aTyxalooUIMil TpaaueHT B TIyOokoM oOydeHun? UTo Takoe B3PHIBHOM
TPaJUCHT B IITyOOKOM 0OyueHUH?

17. U3 xakux yactei cCOCTOUT aBTOIHKOAEP?

18. Yto Ttakoe mamnHa bosipiiMana?

19. 13 kakux yacTeil COCTOUT reHEPaTUBHO-COCTA3aTeNIbHAsI CETh?

20. UctmHHO 1M BBICKa3biBaHWE: V3BIeUYeHHE NPU3HAKOB B KOHTEKCTE TIIyOOKOTO
oOy4deHHss OCOOEHHO TIOJIE3HO, KOTJa IlefieBasl 3ajJada HE BKIIOYAET B Ce0S JIOCTATOYHO
pa3MedeHHBIX JaHHBIX 1 yenemrHoro ooydenuss CNN, kotopas xoporo 0600maet?

21. Omnpexpenute TEpMHUH «TOHKas HacTtpoiika» (Fine-Tuning) npeaBaputelbHO
ooyuennoit CNN na Habope ImageNet.

22. B kakux cirydasix ucrnojb3yercs maauar (padding) B rirybokoM o0ydeHnn?

23. 3aueM HCTOIB3YIOTCS COSAMHECHUS ObICTpOoro noctymna B ResNet?

24. Kak BpIOHpaeTcs CKOPOCTh OOYUEHUS B ypaBHEHUH OOHOBIICHUS BECOB?

25. Kak MOXHO TIOJy4UTh TMPEICTABICHUS TPH3HAKOB, W3BJIEKAEMBIX BBIOPAaHHBIM
(GuIbTPOM B IITyOOKOM CBEPTOYHON MOIEH?

26. Kakne GyHKIMM aKTHBAIMH UCTIONB3YIOTCS B HEHpOHAax ?

27. TloueMy B TIyOOKHX CBEPTOYHBIX CETSAX KOJIMYECTBO (PUIBTPOB HE YMEHBIIIAETCS IO
Mepe TPOIBHKEHUSI CUTHAJIOB 110 CETH?

28. Uto Takoe morepsi KOHTEKCTa B PEKYPPEHTHBIX MOJIETISX ?

29. Kakwue reiTel ncionb3yroTes B staeiike LSTM?

30. [l kakux 3a/1a4 UCTIONB3YyeTCs JBYHANIPABICHHAs PEKYPPEHTHAs MO JIENb?

HNudopmaums o pazpadboTunkax

AxcénoB Cepreit BnagumupoBud, KaHI. TEXH. HayK, Kadeapa TEOPETHUYECKHX OCHOB
napopmarukun HU TT'Y, nouexr.
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