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1. KOMHETGHHHI/I H HMHIUKATOPbBI HMX [JOOCTHKCHHS, IIPOBEPHAECMbIC JaHHBIMHU
OICHOYHBIMMA MaTepHaJIaMHU

[enbr0 OCBOSHUSI TUCIUTUIMHEI SIBISIETCS (POPMUPOBAHHE CIICAYIONIMX KOMITETCHIINH:

OIIK-10 CnocoGeH pemarh 3ajauyd B MpO(ECCHOHAIBHON ESTEeIbHOCTH Ha OCHOBE
MHGOPMaLlMOHHON U OuOIuorpadguueckoi KyJabTypbl, HU(GPOBBIX TEXHOJOIMH U CHUCTEM
HCKYCCTBEHHOI'O MHTEIIJIEKTA.

I[IK-3  CnocoGeH  OCYyIIECTBISATh  HAYYHO-HCCIEIOBATEIbCKUE U OMBITHO-
KOHCTPYKTOPCKHUE pa3pabOTKH KaK MPH UCCIIEOBAHUN CAaMOCTOSITEIbHBIX TEM, TaK U pa3paboTKU
10 TEMaTUKE OpraHU3al1H.

IIK-7 CnocobeH uHCHOIb30BATh CHUCTEMBl HCKYCCTBEHHOI'O HHTEUIEKTa HAa OCHOBE
HENpOCEeTEBBIX MOJIENIEN U METO/IOB.

Pe3ynpraramMu 0CBOEHUS IUCLUIUIMHBI ABIIIOTCS CIENYIOIINE UHAUKATOPBI JOCTHXKEHUS
KOMITETECHIIM:

NOIIK-10.1 Beibupaer, npuMeHseT U aJanTUPYET METOJIbl UCCIEA0BAHMS 1JIsl PEIICHUs
3aJa4  NpoQecCHOHANbHON JAESITEIbHOCTH C HCIOJB30BAaHUEM CHUCTEM HMCKYCCTBEHHOTO
MHTEIJIEKTa

HIIK-3.1 OcymectBisier mpoBeneHue padoT 1Mo o0paboTKe W aHAJIU3y HAy4HO-
TEXHUYECKOH MH(OPMAIK U Pe3yJIbTaTOB UCCIIeI0BaHUN

NIIK-7.1 OcyiiecTBiaseT OLEHKY U BbIOOP MOJeiell HCKYCCTBEHHBIX HEMPOHHBIX CeTel U
MHCTPYMEHTAIBHBIX CPEICTB JJIsl PELIEHMS IOCTaBJICHHOH 3a1a4u

2. OneHo4nblie MaTepUuaJibl TEKYLHIECTI0 KOHTPOJISA U KPUTCPUHU OLICHUBaAHUA

DJEeMEeHTHI TEKYIIeT0 KOHTPOJIS:
— TECTHI;
— KOHTpPOJIbHAs padoTa;

Tect (MOIIK-10.1, UIIK-3.1, UTIK-7.1)
1. Kakas HeiipoceTeBast MOJEIb U3 IEPEUNCIICHHBIX B JTy4IlIel CTETICHH MOAXOIUT st
MIPOTHO3UPOBAHMS BPEMEHHBIX MMOCIE0BATEIBHOCTEN?
a) Single-Layer Perceptron
6) CNN
B) LSTM
r) Multi-layer Perceptron
2. Tloyemy MoJienu Ha CBEPTOYHBIX HEUPOHHBIX CETSIX MOKA3hIBAIOT HAMITYYIITUE
MOKAa3aTeJN 10 KJIacCu(UKAIMU 00bEKTOB Ha M300paXEHUAX TI0 CPABHEHHIO C IPYTHMH
MOJIETISAMHU?
a) OHU B BBICOKOM CTENEHU ONTHUMHU3UPOBAHBI JIJI1 00paOOTKH BEKTOPOB C
YHCIIOBBIMHU, @ HE KATETOPUAIBHBIMY MMPU3HAKAMH
0) Onu 00sa7aI0T MIMPOKUM HAOOPOM HHCTPYMEHTOB ITPEOOpa30OBaHUS
MIPU3HAKOBOTO MPOCTPAHCTBA, KOTOPHIE MOKET BAPhUPOBAThH Pa3pabOTUNK B
MOJIENH
B) OHM YYHTHIBAIOT KOPPEISIIIHIO CMEKHBIX KOMIIOHEHT BEKTOpa
r) OHH HCTIONB3YIOT CYIIECTBEHHO 0OJIBIIIEE YHCIIO HACTPAUBAEMBIX ITAPAMETPOB, IO
CPaBHEHHIO C APYTUMH MOJICIISIMUA
3. KakuM rimaBHBIM HEOCTATKOM 00JIa/IaeT peKyppeHTHAS HEUPOHHAS CETh?
a) JlimrenpHas nporeaypa oOydeHHs
6) HeB0o3MOXHOCTh 00y4eHUS Ha KaTETOPUAIBHBIX TAaHHBIX
B) CII0)KHOCTB 3aTIOMUHAHHS JITUTESIBHBIX MTOCIIEI0BATEIBHOCTEH
r) Hcnons3oBaHUE CYIIECTBEHHBIX BEIYUCIUTEIHLHBIX PECYPCOB
4. Kakue Mepbl He IPUBOMIAT K YMEHBIIIEHHUIO TIEPeOOydeHUs] HeHPOCeTeBOI Moien?
a) YcraHoBka mrpadoB 3a O0JbIINE 3HAYCHHUS BECOB HEHPOHOB CETH



0) YBenuyeHHE KOJIMUYECTBA CIIOEB CETH
B) /loGaBieHue myma B BEIOOPKY
r) YMeHbllIEHHE KOJINYECTBa HEUPOHOB CETH
5. Ot uero B 0oJbIlEH CTENEHH 3aBUCUT YCIELIHOE PEIIeHUE 3a/1a4M KiacCu(UKauu
OJIHOCJIOMHBIM IEPCENTPOHOM?
a) OT pa3Mepa BBIOOPKH
0) OT pa3MEepHOCTH MPU3HAKOBOTO MPOCTPAHCTBA
B) COOTHOUICHHUS pa3JeJIeHUs] BBIOOPKH Ha 00YYaroIlyt0 U TECTOBYIO
I) OT pacrpeaeneHusi 00bEKTOB B IPOCTPAHCTBE MPU3HAKOB

Kitoun: 1 B), 2 B), 3 B), 4 0), 51).
Kpurepuu oleHMBaHMA: TECT CUYMTACTCS NPOMJIEHHBIM, €CIIM OOy4YalOUIMid OTBETHI
NPaBWIHHO KAaK MUHUMYM Ha ITOJIOBHHY BOITPOCOB.

KonrponesHas padora (MOITK-10.1, UTIK-3.1, UTIK-7.1)
KonTponpHas paboTa COCTOUT U3 2 TEOPETUIECKUX BOIIPOCOB | 3 3aj1ay.

IlepeueHp TEOPETUUECKUX BOIIPOCOB:

1. Onumure Tpu pa3IMuHbIX METOJA, C TOMOUILI0 KOTOPBIX MOXHO TOYHO HAaCTPOUTh
npenBaputenbHo o0ydeHHyro CNN ImageNet.

2. Onwmmute, Kak paboraet Heiiponnas nepemaya cruiis (Neural Style Transfer)

3. CnenuanucTt no JaHHBIM IpeArnonaraer, 4yro: a) Onepanus CBEPTKU SABIAETCA Kak
JMHEHHON, TaK ¥ WHBAPMAaHTHON K cABHTY. D) Omepalst CBEpTKH IMOX0Ka Ha KOPPEJIAIHIO, 3a
UCKJIIOUEHHEM TOro, YTO Mbl IepeBOopauMBaeM (GWIBTP Iepel HPUMEHEHHEM oIeparopa
Koppersiiuu.C) Onepanus CBEpTKU TOCTUTaeT MaKCUMyMa TOJIBKO B T€X Cllydasx, Korjaa GuibTp
B OCHOBHOM II0XO’K Ha OIPEAEIEHHYIO YacTh BXOAHOro curtaia. IIpas nu o, mpenmnosnaras 31o?
[Toapo6HO 0OBSICHUTE 3HAUCHUE ITHX YTBEPIKICHUM.

4. Jlano mzoOpaxenue pazmepoM w X h u aapo mupuHoi K. CkoilbKO yMHOXEHUH U
CJIO’KEHUU TpeOyeTcs M1l CBEPTKU U300paKeHUs ?

5. Bepnocts (Accuracy) mepcenTpoHa pPacCUMTHIBACTCS KaK KOJUYECTBO MPABUIIBHO
KJIaCCU(PDUITMPOBAHHBIX ~ OOpas3lloB, JEJEHHOE Ha  O00IIee  KOJWYECTBO  HEMPABHIBHO
KJIacCU(UIIMPOBAHHBIX 00PA31IOB.

6. KakoBo Hambosee pacnpocTpaHeHHOE MpuMeHeHue ciaoeB Max-mymnuHra?

7. Uto Takoe batch-nopmanuzarus?

8. Uro Ha caMOM Jelie O3Ha4aeT TEPMHUH CTOXACTHYECKHMH B CTOXaCTHUYECKOM
rpaueHTHOM citycke? Mcronb3yerT Jin OH Kakoi-1100 reHeparop ciiydyaiiHbIX yucen?

9. OObsicHUTE, MTOYEMY MPU CTOXACTUUYECKOM IPAaJUEHTHOM CITyCKE KOJIMYECTBO SIIOX,
HEOOXOMMBIX JJISi MPEOJOJICHUS] OIPENEIEHHOr0 IOpora IMOTepb, YBEIMYUBACTCA IO Mepe
YMEHbIIIEHUs pa3Mepa rnakera’?

10. Kak pabotaer oOydeHue ¢ yuetoMm MoMeHTa? OOBSICHUTE POJIh IKCIIOHEHIIUATHHOTO
3aTyXaHus B IIpaBuiie OOHOBJICHUS IPAJUEHTHOTO CITyCKa.

11. B uem paznuna Mexay ¢pyukipsimu Sigmoid u Softmax?

12. B 4yeM pa3HuIla MEXAY PEKYPPEHTHON HEHUPOHHOM CEThbIO M HEHUPOHHOM CEThIO
MPSIMOTO PacTpoCTpaHeHUs?

13. B ueM pasHuna MeXAy pEKyppEeHTHOH HEWPOHHOH CEThbI0 M HEWPOHHOU CEThIO
IPSIMOTO PacTpoCTpaHeHUs?

14. Ins yero MOKHO MCIIOJIb30BaTh PEKYPPEHTHYIO HelipoHHYO ceTh (RNN)?

15. Kak BeiOupaetcs GpyHkmus norepsb?

16. Yro Takoe 3aryXxawlui IpaJueHT B IIIyOOKOoM 00yueHuH? UTO Takoe B3pBIBHOU
I'PaJIMEHT B TTYOOKOM OOYYECHHH?

17. N3 xakux yacTeil COCTOUT aBTORHKOAEP?

18. Uro Takoe mammunHa boapimana?



19. I3 xakux 4acTeil COCTOUT T€HEPAaTUBHO-COCTI3aTeNbHAs CETh?

20. HWctuHHO 7nM BBICKa3biBaHHME: VI3BieUeHHWE NPHU3HAKOB B KOHTEKCTE TIITyOOKOTO
o0y4eHus: OCOOCHHO TIOJIE3HO, KOTJa IleJeBas 3ajgada He BKIIOYaeT B ce0s JOCTATOYHO
pa3MedeHHbIX JaHHBIX 1718 yenemHoro ooyuenuss CNN, koTopas xoporio o6o01iaer?

21. Onmnpenenute TEepMHH «TOHKas Hactpoiika» (Fine-Tuning) mnpeaBapuTebHO
obyuennoit CNN na Habope ImageNet.

22. B kakux ciydasx ucnosb3yercs myaauur (padding) B rmybokoM o0ydeHun?

23. 3aueM HCIOJIB3YIOTCS coeluHeHus1 ObIcTporo goctyna B ResNet?

24. Kak BbIOMpaeTcsi CKOPOCTh OOYYCHHUSI B YPABHEHUH OOHOBJICHUS BECOB?

25. Kak MOXHO TMOJIy4UTb MPEICTABICHHUsS IPHU3HAKOB, HM3BJIEKAEMBIX BBIOpPAaHHBIM
¢GuIbTPOM B IIyOOKOH CBEPTOUHOM Moaenu?

26. Kakue (pyHKIIMM aKTUBALMK UCIIOJIB3YIOTCS B HEHpOHAax?

27. Ilouemy B TIIyOOKHX CBEPTOYHBIX CETSAX KOJIMYECTBO (PUIBTPOB HE YMEHBIIAETCS IO
Mepe MPOJIBUKEHUSI CUTHAJIOB 110 CETU?

28. Urto Takoe morepsi KOHTEKCTa B PEKYPPEHTHBIX MOJAECTISX ?

29. Kakue reitsl ucnonb3yrorcs B sueiike LSTM?

30. [y kakuX 3a/1a4 UCTIONB3YeTCsl IBYHAIIPABICHHAS PEKYPPEHTHAs MO ?

[Ipumepsr 3ana4:

3amaua 1

[TocTpouts OMHAPHBIH Ki1accuPUKATOp

s Habopa  OleHKa  BEpOSITHOCTH — JUArHOCTHKM — guabera y  4YelloBeKa
https://www.kaggle.com/datasets/alexteboul/diabetes-health-indicators-dataset Kunacc:
Diabetes 012. Kitacc orpuniatensssiii — 0 (N0 diabetes — ver nuabera), Kiacc Moa0KUTEIbHBIN —
1 & 2 (prediabetes — npenauadeTnyeckoe cocrosinue & diabetes - nuader).

BoinonHuTh 3arpy3Ky U npeaBapuTelbHYI0 00pabOTKy JaHHBIX W3 HaOopoB. Paznmenuts
KOKIYI0 BBIOOPKY Ha OO0y4aromnlyro, TECTOBYIO M BaluAalMoHHYI. [IpomsBectu oOydeHue
Habopa HEHPOCETEeBbIX apXUTEKTyp, OTIMYAIOUIMXCS pPa3HbIM HAOOPOM MapaMeTpoB: YHUCIIO
CJI0EB, KOJIMYECTBO HEHPOHOB B CJIOSIX, PYHKIIUHN aKTUBAILIUH B CIOSAX, IPOLETYP ONTUMHU3ALIUY:

[TogoOpaTh apXUTEKTYphl HEHPOHHBIX CETEH, KOTOPHIE C OJHOW CTOPOHBI IMO3BOJISIOT
HOJYYUTh MOJICNIU C JIYUIIMMU METPUKAaMH KauecTBa paboThl, C JPYroi CTOPOHBI HE SIBISAIOTCS
M30BITOYHBIMHU U HE TIEPEOO0YyUCHHBIMU.

BoeruncnuTh crneyromume METPUKH paboThI:

Jlns 6unaproro kinaccuduraropa: Recall, Precision, Weighted Accuracy, AUC nis Bcex
HCCIICIOBAHHBIX MOJIEIICH.

3amaya 2

[TocTpouTh MHOTOKIIACCOBBIH KiTacCH(DUKATOP

s Habopa OueHka YpoBHS (U3MYECKOTO pa3BUTHs JIIOAEHW pa3HOro BoO3pacra:
https://www.kaggle.com/datasets/kukuroo3/body-performance-data MeTka kiacca: class.

BhINONHUTE 3arpy3Ky M NpelBapUTEIbHYI0 00pa0OTKY JaHHBIX M3 HabopoB. Pa3penutsb
KOKJYI0 BBIOOPKY Ha OOY4YaromIyl0, TECTOBYIO W BamuAallMoHHYH. [IpomsBectn oOyueHue
HaOopa HEHPOCETEeBBIX APXHUTEKTYp, OTIUYAIONIMXCS pa3HbIM HA0OpPOM IapamMeTpoB: YHCIO
CJIOEB, KOJIMYECTBO HEHPOHOB B CIIOSIX, (PYHKIIUN aKTUBAILIUH B CIOSX, IPOLETYP ONTHMHU3ALINH:

[TomoOpaTe apXUTEKTYpbl HEHPOHHBIX CETEH, KOTOPHIC C OJHOW CTOPOHBI MO3BOJISIOT
MOJIYYUTb MOACIIN C JIYHIIMMU METPHUKaMH KaucCTBa paGOTBI, C I[pyTOfI CTOPOHBI HC SABJIAIOTCA
U30BITOYHBIMH U HE NTEPe0OyUCHHBIMHU.

BreraucnuTh crieayromume METPUKH PabOThI:

Jlns mHOTrOKIaccoBoro kimaccupukaropa: Recall, Precision, Weighted Accuracy, AUC
JUIS BCEX KJIACCOB BCEX HMCCIENOBaHHBIX Moaenel. BeiBectn ROC-kpuBBIe sl KaXI0TO Kiacca
B JIy4IlIeM Kiaccudukarope.



3amaua 3

ITocTpouts perpeccop

mis  Habopa KauectBo Buma:  https://archive.ics.uci.edu/ml/datasets/Wine+Quality
npejicKkasbiBaeMoe 3HadeHue — kadectro (Quality), daitn winequality-white.csv.

BoinonHuTh 3arpy3Ky U npeaBapuTelbHYI0 00pabOTKy JaHHBIX M3 HabopoB. Paznmenuts
KaX/yl0 BBIOOPKY Ha OO0Y4Yarollylo, TECTOBYIO W BaluJalMoHHYyI0. IIpousBectu oOyuyeHue
Habopa HEHPOCETEBbIX ApXUTEKTYp, OTIMYAIOUIMXCA pPasHbIM HAOOPOM MapaMeTpoB: YHUCIIO
CJI0EB, KOJIMYECTBO HEHPOHOB B CJIOSIX, PYHKIUHN aKTUBALIUH B CIOSAX, IPOLIETYP ONTUMHU3ALIUY:

[TonobpaTe apXUTEKTYpbl HEMPOHHBIX CETEH, KOTOpbIE C OJHOH CTOPOHBI MO3BOJISIOT
HOJYYUTh MOJIEJIU C JIYUIIMMU METPUKaMH KauecTBa paboTbl, ¢ JPYroi CTOPOHBI HE SBIISIOTCA
M30BITOYHBIMH U HE IEPE0OYUEHHBIMHU.

BbruucnuTh cinenyromuye METpUKH paboTh:

Jlia perpeccopa: MSE, MAE, R2 nist Bcex MOJIy4€HHBIX MOJIENEH.

Kpurepuu onenuBanus:

Pe3ynbTaThl KOHTPOJBHON pabOTHI ONPENENSIOTCS OLIEHKAMHU «OTIMYHO», «XOPOILOY,
«yJIOBJIETBOPUTEIBHOY, «HEYJOBIECTBOPHTEIBLHOY.

OneHka «OTJIMYHO» BBICTABISIETCS, €CIM JaHbl IMpPaBWIIbHBIE OTBETHI Ha BCE
TEOPETUUECKHE BOIIPOCH U BCE 3aJ]aul PEIIeHbl 0€3 OINOOK.

O1eHKa «XOpOIL0» BBICTABISETCS, €CIIU KOPPEKTHbIE OTBETHI JaHbl HAa OOJBIIYIO YacCTh
BOIIPOCOB, HO OBUIM OTMEYEHHl HEYBEPEHHOCTh B OTBETE M HWHGOpPMANUs TNpeAcTaBIcHA
(dparmMeHTapHO, TaKXXe 3a7auu ObLTH PEIIeHbl IPABUIBHO ¢ HEOOIBIIMMU 3aMEUaHUSIMH.

OneHka «yJIOBJICTBOPUTENBHO» BBICTABISCTCSA, €CIM JaHbl IPAaBUIbHbIE OTBETHl Ha
MOJIOBUHY TEOPETUYECKHE BOIIPOCHI M OJ[HA U3 3ajay pelieHa ¢ Herpyooi omoKoii.

O1eHKa «HEey0BJIETBOPUTEIBLHO» BBICTABIISAETCS, €CIIM KOPPEKTHBIE OTBETOB MEHbILIE
MIOJIOBHHBI U 33/1a4H OBLIM PELICHBI HEMIPABUIILHO.

3. OueHoYHbIe MAaTePHAJbI UTOTOBOr0 KOHTPOJIA (IPOMEKYTOYHOM aTTecTaluu) u
KpUTEPUH OLleHMBAHUS

DK3aMEHAIIMOHHBIN OMJIET COCTOUT U3 TPEX YacTEH.

IlepBas yacte mpezcrasisier co0oil TecT u3 5 BompocoB, mposepsitomux MOIIK-10.1,
NIIK-3.1, UTIK-7.1. OTBeThl HAa BOMPOCHI MEPBOH YaCTH JAOTCS IyTEM BBIOOpA W3 CIHCKa
MPEIOKEHHBIX.

Btopas wacte comepxut onun Bomnpoc, nposepsitomuid MOITK-10.1, UITK-3.1, UIIK-7.1.
OTBeT Ha BOIIPOC BTOPOU YaCTH JAETCs B pa3BepHYTOH Gopme.

Tpetbst yacTh comepxut 2 Bompoca, nposepstomux MOIIK-10.1, UIIK-3.1, UTIK-7.1 u
o OpMIICHHBIE B BHJIE MTPAKTHYECKHX 3a/a4d. OTBETHl HA BOIMPOCHI TPEThEH YaCTH MPEANOIAraloT
peleHune 3a7a4 U KpaTKyro UHTEePIpEeTaIiio MOJyYEeHHBIX pPe3yJIbTaToB.

IlepeyeHp TEOPETUUECKUX BOIIPOCOB:

1. OnummTe TpU pa3ITUUHBIX METOJIA, C TOMOIIBIO KOTOPBIX MOYXXHO TOYHO HACTPOHUTH
npeaaputenbHo o0yueHHyr0 CNN ImageNet.

2. OnmmmTe, kak padoraet HelipoHHas nepenada criis (Neural Style Transfer)

3. CnenmayucT MO JaHHBIM Hpexnonaraer, 4ro: a) Omepanus CBEpTKH SBISETCA Kak
JIMHEWHOM, TaK U MHBApHAHTHOM K cABUTY. D) Omnepanusi CBEpTKH MOX0XKa HA KOPPEISIHIO, 32
UCKJIIOUYEHHEM TOTO, YTO Mbl MepeBOopaurBaeM (WIBTP Tepel MPUMEHEHHEM OIepaTropa
Koppensauu.C) Onepanus CBEPTKH JOCTUTAeT MaKCUMyMa TOJIBKO B T€X CIydasx, Koraa GpuibTp
B OCHOBHOM TIOX0 Ha OTIPEJIeIEHHYIO YacTh BXOJHOTO curHaina. [IpaB im oH, mpearnonaras 31o?
[TonpoOHO 00BsICHUTE 3HAUEHUE ITUX YTBEPKIACHUH.

4. Jlano m3o0paxenue pazmepoM w X h u aapo mupuHoi K. Ckoibko yMHOXXEHUH U
CJIOXKEHUH TpeOyeTcs 17l CBePTKH N300pakeHus?



5. Bepnocts (AccuraCy) mepcenTpoHa pPacCUMTHIBACTCS KaK KOJWYECTBO IMPABHIHHO
KJacCU(UIMPOBAHHBIX  00pa3loB, JIEICHHOE Ha  O0Ilee  KOJMYECTBO  HEMPAaBHIBHO
KJIacCU(UIIMPOBAHHBIX 00PA3IIOB.

6. KakoBo HanOosee pacrpocTpaHeHHOE TpUMeHeHue cinoeB Max-mynuHra?

7. Uro takoe batch-mopmanu3anms?

8. Uro Ha caMoOM Jele O3Ha4aeT TEPMUH CTOXAaCTMYECKHUH B CTOXaCTHYECKOM
rpaaueHTHOM cirycke? Mcmonp3yeT in OH Kakoi-Tn0o reHepaTop CiiydyalHbIX Yucen?

9. O0BsAcHHUTE, TIOYEMY NPU CTOXACTHUECKOM IPAJAMEHTHOM CIIYCKE KOJIMYECTBO 3IIOX,
HEOOXOIUMBIX ISl TIPEOJIOJICHUS OIPENETICHHOTO IOpoTa IMOTEPh, YBEIMYMBACTCS IO Mepe
YMEHBUICHHUS pa3Mepa nakera?

10. Kak pabortaet obydeHue ¢ yaetoMm MoMeHTa? OOBSICHUTE POJIb SKCIIOHEHITUATHLHOTO
3aTyXaHMs B IpaBuiie OOHOBIIEHHS IPAJMEHTHOIO CITyCKa.

11. B uem pazuuna Mexay GyukipsimMu Sigmoid u Softmax?

12. B ueM pa3zHHMLa MEXAY PEKYpPPEHTHOH HEWPOHHOH CEThI0 M HEWPOHHOM CEThIO
IPSIMOTO PACTIPOCTPAHCHUS?

13. B ueM pa3zHuMIIa MEXIy pPEKYypPpPEHTHOW HEWPOHHON CEThI0O MU HEUPOHHOH CETHIO
IPSIMOTO PACTIPOCTPAHCHUS?

14. Ins yero MOKHO MCIIOJIB30BAaTh PEKypPPEHTHYIO HelipoHHYIO ceTh (RNN)?

15. Kak Bb1OMpaeTcst pyHKIMs TOTeph?

16. Yto Takoe 3aTyxawooLuil rpagueHT B IiayookoM oOyueHuu? UTo Takoe B3pHIBHOM
TPaIUCHT B IIIyOOKOM 00ydeHUU?

17. N3 kakux yacTeil COCTOUMT aBTO3HKOAEP?

18. Yro Takoe mamuHa bonbprmana?

19. 13 xakux yacTell COCTOUT F€HEPAaTUBHO-COCTSI3aTENIbHAS CETh?

20. WctuaHO 1M BBICKa3biBaHWE: VI3BIeueHHE NPU3HAKOB B KOHTEKCTE TIIYOOKOTO
o0yueHHss OCOOEHHO TIIOJIE3HO, KOTJa IeNieBasi 3ajlaya He BKJIOYaeT B cels JT0CTaTOYHO
pa3sMeUeHHBIX TaHHBIX 1151 yenemHoro o0ydenus CNN, koTopas xoporo 06001maeT?

21. Onmnpenenute TEpMHH «TOHKas Hactpoiika» (Fine-Tuning) mnpeaBapureibHO
ooyuennoit CNN na Habope ImageNet.

22. B kakux ciyudasx ucrnosib3yercs maauur (padding) B rimybokoM o0yueHun?

23. 3a4eM HCIONB3YIOTCS COSAMHEHHS ObIcTporo noctyna B ResNet?

24. Kak BbIOMpaeTcsi CKOPOCTh OOYUYEHHUS B YPABHEHUU OOHOBIJICHUS BECOB?

25. Kak MOXHO MOJIy4UTb MPEICTABICHHUS IPU3HAKOB, HM3BJIEKAEMBIX BBIOPAaHHBIM
¢GuIBTPOM B II1yOOKOW CBEPTOYHON MOJETH?

26. Kakve (G yHKITUU aKTHBAIIUU HCIIOB3YIOTCS B HEUPOHAX ?

27. Ilouemy B ri1yOOKHX CBEPTOUHBIX CETSAX KOJIMYECTBO (PUIBTPOB HE YMEHBLIAETCS I10
Mepe MPOJIBUKEHUS CUTHAJIOB 110 CETU?

28. Yrto Takoe morepst KOHTEKCTa B PEKYPPEHTHBIX MOAETISAX?

29. Kakue reiTpl ucnoyip3yroTcs B ssueiike LSTM?

30. [l kakuX 3a]1a4 UCTIOJIb3YyeTCsl IBYHAIIPAaBICHHAs PEKYPPEHTHAs MOJIEIb ?

[Tpumeps 3aaay:

3amauya 1.

[TocTpouts GuHapHBII KiaccupuKaTop

st Habopa OreHKa BEpOSTHOCTH, TOTO, YTO KIMEHT OTKPOET OAHKOBCKHM JETMO3UT B
pe3ynbpTaTe MapKeTHHTOBOWM akumu:  https://archive.ics.uci.edu/ml/datasets/Bank+Marketing
Kuacc: atpudyr 21 -y - has the client subscribed a term deposit? (binary: 'yes', 'no’).

BoInonHuTh 3arpy3Ky U NnpeaBapUTeNbHYI0 00paOOTKy JaHHBIX W3 HaOopoB. Pazmenuts
KOKAYI0 BBIOOPKY Ha OO0y4aronlyro, TECTOBYIO M BanuAanMoHHY0. [IpousBectu oOyueHue
Habopa HEHPOCETEBBIX apXUTEKTyp, OTIMYAIOUIMXCA pPa3HbIM HAOOPOM MapaMeTpoB: YHUCIIO
CJIOEB, KOJIMYECTBO HEHPOHOB B CIIOSIX, PYHKIIUHN aKTUBALIUH B CIIOSAX, IPOIETYP ONTHMHU3ALINY:



[TogoOpaTh apXUTEKTypbl HEHPOHHBIX CETEH, KOTOPHIE C OJHOM CTOPOHBI TMO3BOJIAIOT
MOJYYUTh MOJIETH C JYYIIMMH METPUKaMU KauecTBa palbOoThl, C IPYroil CTOPOHBI HE SBISIOTCS
M30BITOYHBIME U HE TTepe0OyIeHHBIMHU.

Boruncnuth cnegyromme METPUKHA paboThI:

Jiia bunapsoro kiaccugukaropa: Recall, Precision, Weighted Accuracy, AUC s Bcex
UCCJIEOBAHHBIX MOJIEIIEN.

3agaua 2.

[locTpouth MHOrokiaccoBeli Kiaccuduxkatop g Habopa OueHka 310pOBbs
BHYTpUyTpoOHOTrO pasBuThs Iuiona: https://www.kaggle.com/datasets/andrewmvd/fetal-health-
classification Metka kinacca: fetal health.

BhINONMHUTE 3arpy3Ky M NpelBapUTEIbHYI0 00pa0bOTKy JaHHBIX U3 HaOopoB. Pa3nenuts
KOKIYI0 BBIOOPKY Ha OO0ywaronlyr, TECTOBYIO U BanuaanuoHHyw. [IpousBectu oOyueHue
HaOopa HEHPOCETEBBIX ApXMUTEKTYp, OTJIUYAIOUIMXCS pa3HbIM HAOOpOM MapamMeTpoB: YHCIO
CJIOEB, KOJIMYECTBO HEHPOHOB B CIIOSIX, PYHKIIUN aKTUBAIIUH B CIOSX, IPOIETYP ONTHMHU3ALINH:

ITonoOpaTe apXUTEKTYpbl HEHPOHHBIX CETEH, KOTOpbIE C OJHOM CTOPOHBI MO3BOJISIOT
MOJYYUTh MOJICNN C JIYUIIMMH METPUKAMH KadecTBa pabOTHI, C IPYTOil CTOPOHBI HE SIBISTFOTCS
U30BITOYHBIMU U HE NepeoOyueHHBIMHU.

BeraucnuTh cnenyromme METpUKH paboThL:

s mHoroknaccoBoro knaccudukaropa: Recall, Precision, Weighted Accuracy, AUC
JUTS BCEX KJIACCOB BCEX MCCIENOBAaHHBIX Mojeieid. BeiBectrn ROC-kpuBBIC 17151 KaXKI0TO Kilacca
B JIydIlleM KJaccu(uKaTope.

3agaua 3.

[Toctpouts perpeccop TUIst Habopa Apenna BEJIOCUIIE/IOB:
https://archive.ics.uci.edu/ml/datasets/Bike+Sharing+Dataset, mpenckaspiBaeMoe 3Ha4YE€HHUE —
KOJIMYECTBO apeH/] BEJIOCUIIEIOB B CyTKH (Area), ¢aiin day.csv.

BbINONMHUTE 3arpy3Ky M NpeBapUTEIbHYI0 00pabOTKy JaHHBIX U3 HaOopoB. Pa3nenuts
KOKJYI0 BBIOOPKY Ha OOy4Yarollyl0, TECTOBYIO M BaluAallMoHHYI. [IpomsBectu oOyueHue
HaOopa HEHPOCETEeBBIX APXHUTEKTYp, OTIUYAIOLIMXCS pa3HbIM HA0OpPOM MapamMeTpoB: YHUCIO
CJI0€B, KOJIMYECTBO HEHPOHOB B CIIOSIX, QYHKIIUU aKTUBALUH B CJIOSIX, IPOLEAYP ONTUMHU3ALUH:

[TomoOpaTh apXUTEKTYpbl HEHMPOHHBIX CETEH, KOTOPBIE C OAHOH CTOPOHBI TMO3BOJISIOT
MOJIYYUTh MOJIETH C JIyYIIMMH METPUKaMU KauecTBa paldOoThl, C IPYroil CTOPOHBI HE SBISIOTCS
U30BITOYHBIMY U HE NepeoOyueHHBIMHU.

Boruncnuth crnegyromine METPUKH paboThI:

Jlia perpeccopa: MSE, MAE, R2 nist Bcex MOJIy4€HHBIX MOJIEIEH.

Kpurepun onieHnBanus:

Pe3gynpraTel  3K3aMEHa ~ ONPEACISIIOTCS  OLEHKAMH  «OTIMYHO»,  «XOPOIIOY,
«YIIOBIICTBOPUTEIBHOY, «HEYJOBJICTBOPUTEIBLHOY.

OueHka «OTJIIMYHO» BBHICTABIISETCSA, €CINM JaHBl IPAaBWIbHBIE OTBETHI Ha BCE
TEOPETUYECKHE BOTIPOCH U BCE 33J]a4l PELICHBI 0e3 OIIMOOK.

OmeHKa «XOpOIIO» BBICTABIAETCS, €CIIM KOPPEKTHBIE OTBETHI JaHBI Ha OOJBIIYIO YaCTh
BOIIPOCOB, HO OBUTM OTMEUYCHBI HEYBEPEHHOCTh B OTBETE W HMH(GOpPMALUS IpeicTaBlICHA
(parmMeHTapHO, TaKXKE 3a7a4k OBUIM PEILCHBI TPABUIILHO C HEOOBIIUMH 3aMEUaHHAMMU.

OmueHKka «yIOBJICTBOPUTENBHO» BBICTABISIETCS, €CIM JaHBl NPaBHIbHBIE OTBETHl Ha
MOJIOBHHY TEOPETHUECKHE BOIIPOCHI U O[HA U3 3a]a4 pellIeHa ¢ Herpyooil ommnoOKo.

OmeHKa «HEYIOBICTBOPUTEIHHO» BBICTABIISIETCS, €CIM KOPPEKTHBIE OTBETOB MEHBINE
NOJIOBUHBI U 3aJ1a4 ObLIH PEIICHBI HEMPAaBUIILHO.



4. OueHo4YHbIE MaTepHAaJIbI s NMPOBEPKHU 0CTAaTOYHBIX 3HAHMI
(copmupoBannoctu komnerenuuii) MUOIIK-10.1, UTIK-3.1, UTIK-7.1

Tect
1. Kakas HeiipoceTeBast MOJIE/b U3 NEPEUUCICHHBIX B JIy4lllel CTENCHH MOJXOAUT AT
MIPOTHO3UPOBAHMS BPEMEHHBIX ITOCIIETOBATEILHOCTEH?
a) Single-Layer Perceptron
0) CNN
B) LSTM
r) Multi-layer Perceptron
2. Ilouemy mMozenu Ha CBEPTOYHBIX HEHPOHHBIX CETAX IMOKA3bIBAIOT HAWIIYUIIHNE
MOKAa3aTesu Mo Kiaccu(pUKanuu 0ObEKTOB Ha N300PAKESHHSX 110 CPABHEHHUIO C IPYTHMHU
MOAEISIMU?
a) OHU B BBICOKOM CTENEHU ONTUMU3UPOBAHBI I 00paOOTKU BEKTOPOB C YUCIOBBIMU, &
HE KaTeropuajibHbIMH IIPU3HAKAMU
6) OHu 00aaroT MMPOKUM HAOOPOM MHCTPYMEHTOB IIPE0Opa30BaHuUs IPU3HAKOBOTO
IIPOCTPAHCTBA, KOTOPBHIE MOXKET BapbUPOBAThH Pa3pabOTUUK B MOJEIH
B) OHH yYUTHIBAIOT KOPPEJALNIO CMEKHBIX KOMIIOHEHT BEKTOpa
r) OHM UCHIOB3YIOT CYIIECTBEHHO O0JIbliee YMCI0 HACTPaUBAaEMBIX I1apaMeTPOB, 110
CPaBHEHHIO C APYTUMH MOJICIISIMA
3. Kakum rnaBHBIM HEJOCTATKOM 00J1aJjaeT peKyppeHTHas: HEMPOHHAs CETh?
a) [InurenpHast npouenypa oOydyeHus
6) HeBo3MOXXHOCTH 00y4YeHHUsI Ha KATETOPUAIbHBIX JAHHBIX
B) Cl10’)KHOCTb 3alIOMHUHAHMSI JUINTENIbHBIX [10CIIEA0BATEIbHOCTEH
r) Mcnonb30Banue CyleCTBEHHBIX BHIYMCIUTEIBHBIX PECYPCOB
4. Kaxkue Mepsl He IPUBOIAT K YMEHBIIICHUIO MTepeoOydIeHUsT HEHPOCceTeBO MOCH?
a) YcranoBka mtpagoB 3a 00JbIINE 3HAUCHHSI BECOB HEHPOHOB CETH
0) YBennueHne KOJu4ecTBa CJIOEB CeTH
B) JloOaBieHue myma B BBIOOPKY
r') YMEHBIICHHE KOJIMYECTBA HEUPOHOB CETH
5. Ot yero B 6oJbILEH CTENEHN 3aBUCUT YCIICUIHOE PEIICHUE 3a/1a4l KIacCU(UKAITIH
OJIHOCJIOMHBIM MEPCENTPOHOM?
a) OT pa3Mepa BHIOOPKH
0) OT pa3MEepPHOCTH MPU3HAKOBOTO MTPOCTPAHCTBA
B) COOTHOIICHHUSI pa3/IeIeHHUs BEHIOOPKU Ha 00YYAIONIYIO U TECTOBYIO
T') OT pacnpe/eneHus: 00beKTOB B MPOCTPAHCTBE MPU3HAKOB

Kiroun: 1 B), 2 B), 3 B),40), 51).
Kputepun olleHMBaHUSA: TECT CYMTACTCS MPOUICHHBIM, €CIIM OOYYaIOUUi OTBETHII
NPaBUIBHO KAaK MHHUMYM Ha ITOJIOBHHY BOITPOCOB.

3agaun

3amava 1 (MOIIK-10.1, MIIK-3.1, UTIK-7.1)

[TocTpouts OMHApHBIN KIaccupUKaTOp

I Ha6opa OI.[GHKa BCPOATHOCTH, TOI'O, YTO KIIMCHT OTKPOCT 0OaHKOBCKHUIA ACTIO3UT B
pesyiabTare MapkeTuHroBou akmmu:  https://archive.ics.uci.edu/ml/datasets/Bank+Marketing
Knacc: atpubyt 21 - y - has the client subscribed a term deposit? (binary: 'yes', 'no").

BBIMONMHUTE 3arpy3Ky M MpelBapUTEIbHYI0 00palbOTKy JaHHBIX U3 Habopos. Paznmenuts
KOKJIYI0 BBIOOPKY Ha OOydYaroIlyl0, TECTOBYIO M BaluJallMoHHYI. [IpomsBectn oOyueHue
Habopa HEHPOCETEBBIX APXHUTEKTYp, OTIUYAIOUIMXCS pa3HbIM HA0OpPOM IapamMeTpoB: YHCIO
CJ'IOéB, KOJIMYECTBO HeﬁPOHOB B CJI04X, (bYHKI_[I/II/I AKTHBAlIWH B CJIOAX, IIPOLCAYP OIITUMHU3ALIUN:



[TogoOpaTh apXUTEKTYphl HEHPOHHBIX CETEH, KOTOPHIE C OJHOW CTOPOHBI MO3BOJISIOT
MOJYYUTh MOJIETH C JYYIIMMH METPUKaMU KauecTBa palbOoThl, C IPYroil CTOPOHBI HE SBISIOTCS
M30BITOYHBIME U HE TTepe0OyIeHHBIMHU.

Boruncnuth cnegyromme METPUKHA paboThI:

Jiia bunapsoro kiaccugukaropa: Recall, Precision, Weighted Accuracy, AUC s Bcex
UCCJIEJOBAHHBIX MOJIEIIEN.

3amaua 2 (MOIIK-10.1, UIIK-3.1, UTIK-7.1)

[locTpouth MHOrokiaccoBeli Kiaccuduxkatop g Habopa OueHka 310pOBbs
BHYTpUYyTpoOHOTrO pasBuThs Iuiona: https://www.kaggle.com/datasets/andrewmvd/fetal-health-
classification Metka kinacca: fetal health.

BbINONMHUTE 3arpy3Ky M INpelBapUTENbHYI0 00pa0bOTKy JaHHBIX U3 HaOopoB. Pa3nenuts
KOKIYI0 BBIOOPKY Ha OO0ywaronlyr, TECTOBYIO U BanuaanuoHHyw. [IpousBectu oOyueHue
HaOopa HEHPOCETEBBIX APXMUTEKTYp, OTIUYAIOLIMXCS pa3HbIM HA0OpPOM MapamMeTpoB: YHUCIO
CJIOEB, KOJIMYECTBO HEHPOHOB B CIIOSX, PYHKIIUN aKTUBALIMH B CIIOSX, IPOIETYP ONTHMU3ALINH:

ITonoOpaTe apXUTEKTYpbl HEHPOHHBIX CETEH, KOTOpbIE C OJHOM CTOPOHBI MO3BOJISIOT
MOJYYUTh MOJIENN C JIYUIIMMH METPHUKAMH KauecTBa pabOoThI, C JPYroi CTOPOHBI HE SBISIOTCS
U30BITOYHBIMU U HE NepeoOyueHHBIMHU.

BrraucnuTh cnenyromme METpUKH paboThL:

s mHoroknaccoBoro knaccudukaropa: Recall, Precision, Weighted Accuracy, AUC
JUTSL BCEX KJIACCOB BCEX HMCCIEIOBaHHBIX Mojeiel. BeiBectrn ROC-kpuBBIe Is1 KaXI0TO Kilacca
B JIydIlleM KJaccu(uKaTope.

Teoperuyeckue BOIPOCHL:

1. OnuiuTe TpU pa3iInYHbIX METO/1A, C TOMOIIBIO KOTOPBIX MOXKHO TOYHO HACTPOUTD
npeaBaputenbHo o0ydennyro CNN ImageNet.

2. OnwmmuTte, Kak paboraet Heiiponnas nepemaya cruis (Neural Style Transfer)

3. CnenuanucTt 1o JaHHBIM IIpeAnosaraeT, uyro: a) Omnepauusi CBEPTKH SIBISAETCS Kak
JMHEHHON, TaK ¥ WHBAPMAaHTHON K cABHTY. D) Omepalst CBEpTKH IMOX0Ka Ha KOPPEIAIHMIO, 3a
UCKJIIOUEHHEM TOro, YTO Mbl IepeBOpauMBaeM (QWIBTP Iepel HPUMEHEHHEM oIeparopa
Koppersiiuu.C) Onepanys CBEpTKU TOCTUTAaeT MAaKCUMyMa TOJIBKO B TEX ClIydyasix, Korjaa GuibTp
B OCHOBHOM II0XO0’K Ha OIIPEAEIIEHHYIO YacTh BXOAHOro curnaia. Ilpas nu oH, nmpenmosaras 31o?
[ToapoO6HO 0OBSICHUTE 3HAUCHUE ITHX YTBEPIKICHUM.

4. Jlano m3obpaxenue pazmepoM w X h u aapo mupuHoi K. CkoilbKO yMHOXEHUH U
CJIO’KEHUU TpeOyeTcs M1l CBEPTKU N300pakeHMs?

5. Bepnocts (AccCuUracy) mepcenTpoHa pPacCUMTHIBAETCS KaK KOJUYECTBO MPABUIIBHO
KJIacCCU(PDUITMPOBAHHBIX ~ O0Opas3loB, JEJEHHOE Ha  O00IIee KOJWYECTBO  HEMPABHIBHO
KJIacCU(UIIMPOBAHHBIX 00PA31IOB.

6. KakoBo Haunbosee pacnpocTpaHeHHOE IpUMeHeHue ciioeB Max-mysiuHra?

7. Uro Takoe batch-mopmanu3anus?

8. Uro Ha caMOM Jelle O3Ha4aeT TEPMHUH CTOXACTHYECKHMH B CTOXaCTHUYECKOM
rpaeHTHOM ciiycke? Vcronab3yeT Jin OH KaKoi-1100 reHeparop cirydyailHbIX ynucen?

9. OObsicHUTE, MTOYEMY MPU CTOXACTUUYECKOM TIPAJUEHTHOM CITyCKE KOJIUYECTBO SIIOX,
HEOOXOJUMBIX JUIsI TPEOAOJICHHs OMPEIEIIEHHOTO MOpora MOTEPb, YBEIUYMBACTCS IO Mepe
YMEHBILIEHUS pa3Mepa nakera’?

10. Kak pabotaet oOydenune ¢ ydeToM MoMeHTa? OOBSICHUTE POJIb SKCTIOHCHIIHAIBHOTO
3aTyXaHHUs B ITpaBUiie OOHOBJIEHUS IPAJUEHTHOIO CITyCKa.

11. B yem pazuuna mexxay ¢yaknusmu Sigmoid u Softmax?

12. B ueM pasHuLa MEXAy PEKYpPPEHTHONH HEHWPOHHOHI CEThbI0 M HEWPOHHOU CEThIO
MPSIMOTO PacTpoCTpaHEeHUs?

13. B ueM pasHuLa MeXAy pEKyppEeHTHOH HEWPOHHOH CEThbI0 M HEWPOHHOM CEThIO
MPSIMOTO PacTpoCTpaHEeHUs?



14. JInst yero MOXKHO MCIIOJIb30BaTh PEKYPPEHTHYIO HelipoHHYIO ceTh (RNN)?

15. Kak BeiOupaercs pyHKIHSA TOTEPH?

16. Yro Takoe 3aTyXawolui IpaJueHT B IIIyOOKoM o0yueHuu? UTo Takoe B3pBIBHOU
rpaJeHT B IIyOOKOM 00yueHUH?

17. N3 kakux 9acTeil COCTOMT aBTORHKOAEP?

18. Yro Takoe mammHa bonprmana?

19. I3 kakux 9acTeil COCTOUT T€HEPAaTUBHO-COCTI3aTeNbHAS CETh?

20. WctuHHO IM BbICKa3blBaHue: V3BrnedeHHe NPU3HAKOB B KOHTEKCTE TIIyOOKOro
o0yueHHss OCOOEHHO IIOJIE3HO, KOrJa IefeBas 3ajaya He BKJIIOYAaeT B celsf 0CTaTOYHO
pa3MeueHHbIX JaHHBIX 171 yenenrHoro ooydenuss CNN, kotopast xopomio 06061maet?

21. Ompenenure TEPMHH «TOHKas Hactpoiika» (Fine-Tuning) npeaBapuTensHO
obyuennoit CNN na Hab6ope ImageNet.

22. B kakux ciydasx ucnosib3yercs myaauar (padding) B rmybokoM o0ydueHun?

23. 3aueM HCIOJIB3YIOTCS coeluHeHus1 ObIcTporo goctymna B ResNet?

24. Kak BbIOMpaeTcsi CKOPOCTh OOYYCHHUSI B YPABHEHUU OOHOBJICHHUS BECOB?

25. Kak MOXXHO TMOJIy4UTb IPEICTABICHHUsS IPHU3HAKOB, H3BJIEKAEMBIX BBIOPAaHHBIM
¢GuIbTPOM B IIyOOKOH CBEPTOUHOM Moaenu?

26. Kakue (pyHKIIMM aKTUBALMK UCIIOJIB3YIOTCS B HEHpOHax?

27. Tlouemy B TIIyOOKHX CBEPTOYHBIX CETSAX KOJIMYECTBO (PUIBTPOB HE YMEHBIIACTCS 11O
Mepe MPOJIBUKEHUSI CUTHAJIOB 110 CETH?

28. Urto Takoe morepsi KOHTEKCTa B PEKYPPEHTHBIX MOJAECTISX ?

29. Kakue reiTsl uconb3yrorcs B sueiike LSTM?

30. lnst kKakuX 3a7a4 UCTIONIB3YeTCs IByHANPaBIEHHAs! PEKypPEHTHAs MOJIEIb?

HNudopmanus o pa3padboTunkax

AxcénoB Cepreit Binagumuposuy, K.T.H., Kadeapa TEOPETUUECKUX OCHOB MH(POPMATUKU
(TOM) MHHctuTryTa MNPUKIATHONM MareMaTWkd ©  KommbloTepHbix Hayk (MIIMKH)
Hanonaneneiii uccnenoBatensckuii Tomckuii rocynapctBeHHblil yHuBepcuter (HU TIY),
noreHT kad. TOU



