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

[{enpr0 OCBOCHUS TUCIUTUTHHEI SBISICTCS (POPMHUPOBAHUE CIIEAYIONUX KOMITCTCHITHI:

I1K-3 CriocobeH OCYLIECTBIISTh Hay4HO-UCCIEI0BATENbCKUE H OITBITHO-
KOHCTPYKTOPCKHE pa3pabOTKH KakK IMPHU MCCISAOBAHUN CaMOCTOSTEIIBHBIX TEM, TaK B pa3paboTKH
[0 TEMaTUKE OpTaHU3aI[IH.

PesynbpraramMu 0CBOSHUS TUCIUTUTHHBI SBJISFOTCS CIICIYIONINE WHIANKATOPBI JOCTHKCHHUS
KOMIIETCHITHM:

HIIK-3.1 OcymectBisieT mnpoBeneHue padoT 1Mo o0paboTKe W aHAIU3y HAy4HO-
TEXHUYECKOH HHPOpMAIH U PE3yIbTAaTOB UCCIEIOBAHUI

2. OIIeHO‘leIe MaTepUuaJibl TEKYLHIECTI0 KOHTPOJISA U KPUTEPUU OLICHUBaAHUA

ODneMeHTBI TEKYyLICTO KOHTpOJ'ISI:
— TECTHI;
— KOHTpOJIbHas paloTa;

Tect (UIIK-3.1)
1. Kakas HeiipoceTeBast MOJEINb U3 IEPEUNCIICHHBIX B JTy4IlIel CTEICHH MOAXOIUT AJIs
MPOTHO3MPOBAHUS BPEMEHHBIX ITOCIIEI0OBATEILHOCTEH?
a) Single-Layer Perceptron
6) CNN
B) LSTM
r) Multi-layer Perceptron
2. Tloyemy MoJienu Ha CBEPTOYHBIX HEUPOHHBIX CETSIX MOKA3BIBAIOT HAMIYYIITUE
MOKAa3aTeJN 10 KJIacCu(UKAIMU 00bEKTOB Ha M300paKEHUSAX TI0 CPABHEHHIO C IPYTHUMH
MOJIETISAMHU?
a) OHU B BBICOKOH CTENEHU ONTHUMHU3UPOBAHBI JIJI1 00paOOTKH BEKTOPOB C
YHCIIOBBIMHU, @ HE KATETOPUAIbHBIMU MPU3HAKAMH
06) Onu 00sa7aI0T MIMPOKUM HAOOPOM HHCTPYMEHTOB IIPeOOpa30OBaHUS
MIPU3HAKOBOT'O MPOCTPAHCTBA, KOTOPHIE MOKET BAPbUPOBATH Pa3pabOTUUK B
MOJIETN
B) OHM YYHTHIBAIOT KOPPEISIIIHIO CMEKHBIX KOMIIOHEHT BEKTOpa
r) OHH HCTIONB3YIOT CYIIECTBEHHO OOJIbIIIEE YMCIIO HACTPAaUBAEMBbIX [TAPAMETPOB, IO
CPaBHEHHUIO C APYTUMU MOJCTISIMU
3. KakuM riiaBHbIM HEIOCTATKOM 00J1aJ]aeT peKyppeHTHAsI HEHPOHHASI CETh?
a) JlnurenpHas mporneaypa oOydeHus
06) HeBo3moxHOCTH 00yYEeHHS HA KaTErOprUaJbHbBIX JTaHHBIX
B) CIOXXHOCTb 3aMIOMUHAHUS ITUTEIHHBIX TIOCTEI0BATEIIBHOCTEM
r) Hcnonbp3oBaHuE CyIIECTBEHHBIX BBIUUCIUTENBHBIX PECYPCOB
4. Kaxue Mepbl He IPUBOJAT K YMEHBILICHHIO ITepeoOydeHust HepoceTeBoil Moaenn?
a) YcraHoBka mTpadoB 3a OOJbIINE 3HAYCHUS BECOB HEHPOHOB CETH
0) VYBenuuyeHue KOTUYECTBA CJIOEB CETU
B) JloOaBiieHne mryma B BEHIOOPKY
r) YMeHbIlIeHHE KOJIMYECTBA HEUPOHOB CETH
5. Ot uero B 0oJbIIEH CTENEHH 3aBUCUT YCTICITHOE PEIICHUE 3a/1a4H KIacCUu(UKaUU
OJHOCJIOMHBIM MEPCENTPOHOM?
a) OT pa3Mepa BHIOOPKH
0) OT pa3MepHOCTH MPU3HAKOBOTO MPOCTPAHCTBA
B) COOTHOUICHHUS pa3eIeHUs] BHIOOPKH Ha 00YYarOIIyI0 U TECTOBYIO
I) OT pacrpeaeneHusi 00bEKTOB B MPOCTPAHCTBE MPU3HAKOB



Kitoun: 1 B), 2 B), 3 B),40),571).
Kpurepun oOleHMBaHHSA: TECT CUYHMTACTCS MPOIMICHHBIM, €CIIM OOYYaloUIMi OTBETHII
NPaBWIBHO KaK MUHUMYM Ha ITOJIOBHHY BOITPOCOB.

KonrponbHas padora (UI1K-3.1)
KonTponpHas paboTa COCTOUT U3 2 TEOPETUIECKUX BOIIPOCOB | 3 3aj1ay.

IlepeueHp TEOPETUUECKUX BOIIPOCOB:

1. Onumure Tpu pa3aIMuHbIX METOJA, C TOMOLILIO KOTOPBHIX MOXHO TOYHO HAaCTPOUTh
npenBaputenbHo o0ydeHHyro CNN ImageNet.

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

3. CneunayucT N0 JaHHBIM HpeAnonaraer, 4ro: a) Omepanus CBEpTKH SBISIETCS Kak
JIMHEHHOW, TaK U MHBAPHAHTHOW K caBUTy. D) Onepaiusi CBEpTKH MOX0Xa HA KOPPEJSIHMIO, 32
UCKJIIOUEHHEM TOro, 4YTO Mbl IepeBOopauMBaeM (WIBTP Mepel HPUMEHEHHEM oIeparopa
Koppersiiuu.C) Onepanus CBEpTKU TOCTUTaeT MaKCUMyMa TOJIBKO B T€X Cllydasx, Korjaa GuibTp
B OCHOBHOM IIOXO’K Ha OIIPEAEIEHHYIO YacTh BXOAHOro curnaia. IIpas nu on, nmpenmnosnaras 31o?
[TonpoOHO 00BACHNUTE 3HAUEHHUE ITUX YTBEPKACHUM.

4. Jlano uzoOpaxenue pazmepoM w X h u aapo mupuHoi K. Ckoibko yMHOXEHUH U
CIIOXKEHHH TpeOyeTcst sl CBEPTKU N300paKeHUs?

5. Bepnocts (AccCuUracy) mepcenTpoHa pacCUMTHIBAETCS KaK KOJUYECTBO MPABUIIBHO
KJIaCCU(PDUITMPOBAHHBIX ~ O0Opas3lloB, JEJIEHHOE Ha  O00IIee  KOJWYECTBO  HEMPABHIBHO
KJIacCU(UIIMPOBAHHBIX 00PA3LIOB.

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? Mcromb3yerT Jin OH KaKoi-1100 reHeparop ciiydyaiiHbIX yucen?

9. OObsicHUTE, MTOYEMY MPU CTOXACTUUYECKOM IPAaJUEHTHOM CITyCKE KOJIUYECTBO SIIOX,
HEOOXOMMBIX JJISl IMPEOJOJICHUS] OIPENEJIEHHOr0 IOpora IMOTepb, YBEIMYMBACTCS IO Mepe
YMEHbIIEHUA pa3Mepa nakera?

10. Kak pabotaetr oOydyenue ¢ yuetom MoMeHTa? OOBSICHUTE POJIb IKCIOHEHIIUATHHOTO
3aTyXaHus B IIpaBuiie OOHOBJICHUS IPAJUEHTHOIO CITyCKa.

11. B uem pasuuna mexay ¢pyukiusimu Sigmoid u Softmax?

12. B 4yeM pasHuIla MEXAY PEKYPPEHTHON HEHMPOHHOM CEThbIO M HEHUPOHHOU CEThIO
IPSIMOIO PAcIIpOCTPaHEHUSI?

13. B 4yeM pasHulla MEXAYy PEKYPpPEHTHON HEHMPOHHOM CEThbIO M HEHUPOHHOW CEThIO
IPSIMOIO PAcIIpOCTPaHEHUSI?

14. 1y 4ero MOXHO UCIIOJIb30BaTh PEKyPPEHTHYIO Helponuyro ceth (RNN)?

15. Kak Boi6upaercst ¢pyHKUUs TOTEPh?

16. Uto Takoe 3aTyXalwImWid TPagueHT B TIyOOokoM o0ydeHun? UTo Takoe B3pBIBHOM
TPaaUuEeHT B IIIyOOKOM 00ydeHuun?

17. VI3 kakuX yacTeil COCTOUT aBTOIHKOAEP?

18. Yro Takoe mammuHa bonbimana?

19. 13 kakux yacTeil COCTOUT r€HePaTUBHO-COCTSA3aTEIbHAS CETh?

20. UctunHO 1M BbICKa3biBaHWe: l3BieueHHe NPHU3HAKOB B KOHTEKCTE INIYOOKOIO
o0yueHHs OCOOEHHO TIIOJIE3HO, KOTJa IeNieBasl 3ajadya HE BKIIOYaeT B ce0s OCTaTOYHO
pa3MEUeHHBIX aHHBIX 1151 yenerrHoro ooydenus CNN, koTopas xoporo 06001maeT?

21. Onmnpenenute TEpMHH «TOHKas Hactpoiika» (Fine-Tuning) mnpeaBapuTebHO
obyuennoit CNN na na6ope ImageNet.

22. B kakux ciydasx ucnosb3yercs myaauur (padding) B rimybokoM oOyueHun?

23. 3a4eM HCTIONB3YIOTCS COeIMHEeHUs ObIcTporo nqoctyrna B ResNet?

24. Kak BbIOMpaeTcsi CKOPOCTh OOYUYEHHUSI B YPABHEHUH OOHOBJICHUS BECOB?



25. Kak MOXXHO TOJNy4UTh MPEICTABICHHUS MPHU3HAKOB, HM3BJICKAEMBIX BBIOPAaHHBIM
(GUIBTPOM B IITyOOKOM CBEPTOUHON MOAETH?

26. Kakuie (yHKIIMM aKTHBAIMK UCTIONB3YIOTCS B HEHpOHax ?

27. Iloyemy B riryOOKHX CBEPTOYHBIX CETSIX KOJIMYECTBO (PHIBTPOB HE YMEHBIIACTCS TI0
Mepe TPOJIBUKECHHUSI CUTHAIIOB 110 CETH?

28. Yto Takoe morepst KOHTEKCTa B PEKYPPEHTHBIX MOAETIAX?

29. Kakwue reiTsl ucTionb3yroTes B stueiike LSTM?

30. [l KakuX 3a]1a4 UCMOJIb3YyeTCsl IBYHAIIPABICHHAs PEKYPPEHTHAs MOJIeNb?

[Ipumeps! 3a1au:

3agaua 1

[TocTpouts GuHapHBIHN KiaccudukaTop

s Habopa  OneHKa  BEpPOATHOCTH — JIMAarHOCTUKM — Auabera y — yesloBeKa
https://www.kaggle.com/datasets/alexteboul/diabetes-health-indicators-dataset Knacc:
Diabetes 012. Kinacc orpuniatenshsiii — 0 (N0 diabetes — ner nuabera), kiacc MoJ0KUTEIBHBIN —
1 & 2 (prediabetes — npenauadernueckoe cocrosuue & diabetes - muader).

BhINONMHUTE 3arpy3Ky M NpelBapUTEIbHYI0 00pabOTKy JaHHBIX U3 HaOopos. Pa3nenuts
KOKIYI0 BBIOOPKY Ha OO0y4aronlyro, TECTOBYIO M BanuAalMoHHY0. [IpousBectu oOydeHue
HaOopa HEHPOCETEeBBIX ApXMUTEKTYp, OTIUYAIOLIMXCS pa3HbIM HAOOpPOM MapaMeTpoB: YHUCIO
CJIOEB, KOJIMYECTBO HEHPOHOB B CIIOSIX, PYHKIIUN aKTUBAIIUH B CIOSX, IPOIETYP ONTHMHU3ALINH:

[TomoOpaTh apXHUTEKTYphl HEHMPOHHBIX CETEH, KOTOPBIE C OAHOH CTOPOHBI MO3BOJISIOT
MOJIYYUTh MOJIETH C JIyUYIIMMH METPUKaMU KauecTBa paldoThbl, C APYroil CTOPOHBI HE SBISIOTCS
U30BITOYHBIMU U HE NepeoOyueHHBIMHU.

Boruncnuth crnegyronne METpUKH paboThI:

s 6unapHoro kiaccugpukaropa: Recall, Precision, Weighted Accuracy, AUC s Bcex
HUCCJIENOBAHHBIX MOJIEIIEH.

3agauda 2

ITocTpouTh MHOTOKIIACCOBBIN KiIaccu(UKaTop

s Habopa OreHka YpoBHS (U3WYECKOrOo pa3BUTHUSA JIIOJEH pa3HOro Bo3pacra:
https://www.kaggle.com/datasets/kukuroo3/body-performance-data MeTka kiacca: class.

BoinonHuTh 3arpy3Kky U npeaBapuTeIbHYyI0 00paOOTKy NaHHBIX W3 HaOopoB. Paznenutsb
KaXIyI0 BBIOOPKY Ha OO0Y4Yarollylo, TECTOBYIO W BaluAauuoHHyro. [IpomsBectu oOyueHue
Habopa HEHPOCETEBbIX ApXUTEKTYp, OTIMYAIOUIMXCA pPa3HbIM HAOOPOM MapaMeTpoB: YHUCIIO
CJI0EB, KOJIMYECTBO HEHPOHOB B CIOSX, QYHKIIUU AKTHUBAIIUH B CIOSIX, TPOIEAYP ONTHMH3AIIH:

[TogoOpaTh apXUTEKTypbhl HEHPOHHBIX CETEH, KOTOpPHIE C OAHOM CTOPOHBI IO3BOJISIOT
MOJTYYUTh MOJICTH C JTyYIIMMH METPUKAMU KauecTBa pabOThI, C IPYroll CTOPOHBI HE SBISIOTCS
M30BITOYHBIMH U HE IEPEOOYUCHHBIMHU.

BrerancnuTh crneayromume METPUKH paboThI:

Jlns mHorokiaaccoBoro kinaccupukaropa: Recall, Precision, Weighted Accuracy, AUC
JUISL BCEX KJIACCOB BCEX HMCCienoBaHHbIX Mojeneil. BeiBectn ROC-kpuBbIe 151 KaXA0ro Kiacca
B JIy4IlieM KJiaccudukaTope.

3amaua 3

[Toctpouts perpeccop

mis  Habopa KauectBo BuHa:  https://archive.ics.uci.edu/ml/datasets/Wine+Quality
npejicka3biBaeMoe 3HadeHue — kadectBo (Quality), daitn winequality-white.csv.

BoInonHuTh 3arpy3Ky U NnpeaBapuTeNbHYI0 00paOOTKy JaHHBIX M3 HaOopoB. Pazmenuts
KOKAYI0 BBIOOPKY Ha OO0y4aronlyro, TECTOBYIO M BanuAanMoHHY0. [IpousBectu oOyueHue
Habopa HEHPOCETEBBIX apXUTEKTyp, OTIMYAIOUIMXCA pPa3HbIM HAOOPOM MapaMeTpoB: YHUCIIO
CJIOEB, KOJIMYECTBO HEHPOHOB B CIIOSIX, (PYHKIIUN aKTUBAIIUH B CIOSX, IPOLETYP ONTHMHU3ALINH:



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

Boruncnuth cnegyromme METPUKHA paboThI:

Jia perpeccopa: MSE, MAE, R2 niist Bcex MOJIy4eHHBIX MOJIENEH.

Kpurepuu onenuBanus:

Pe3ynbTaThl KOHTPOJBHON pabOTHI OMPENENSIOTCS OLEHKAMHU «OTIMYHO», «XOPOIIO»,
«yJIOBJIETBOPHUTEIBHOY, HEYJOBIECTBOPUTEIBLHOY.

OneHka «OTJIMYHO» BBICTABISIETCS, €CIOM JaHbl IMpaBWIbHBIE OTBETHl Ha BCE
TEOPETUUECKHE BOIIPOCHI U BCE 3aJ]aul PEIIEHbl 0€3 ONOOK.

O1eHKa «XOpOIL0» BBICTABISETCS, €CIIU KOPPEKTHBIE OTBETHI AaHbl Ha OOJBIIYIO YacCTh
BOIIPOCOB, HO OBUIM OTMEYEHHI HEYBEPEHHOCTh B OTBETE M HWHQOpPMAmus TNpeAcTaBIcHA
(dparMeHTapHO, TaKXe 3a7auu ObLTN pEIIeHbl IPABUIBHO ¢ HEOOIBIIMMU 3aMEUAHUSIMH.

OneHka «yIOBICTBOPHTEIBHO» BBICTABISICTCS, €CJIM JaHbl TPAaBUIBHBIE OTBETHl Ha
MOJIOBUHY TEOPETUYECKHE BONIPOCHI U OJIHA U3 33a]a4 pelIeHa ¢ Herpy0oi ommoOKo.

O1eHKa «HEYIOBIETBOPUTEIHLHOY» BBICTABIISIETCS, €CITM KOPPEKTHBIE OTBETOB MEHBIIIE
MOJIOBHHBI U 33/1a4M OBbLIM PELICHBI HEITPABUIIBHO.

3. OueHoYHbIe MaTePHAJIbl HTOTOBOI0 KOHTPOJIsI (IPOMEKYTOYHOM aTTeCTAIUH) U
KPUTEPHUHU OLlEHUBAHUS

DK3aMEHAIIMOHHBIA OUJIET COCTOUT M3 TPEX YacTeil.

IlepBas uacTp mpezacTaBisieT coOOM TecT M3 5 BompocoB, mposepsomux MITK-3.1.
OTBeThI Ha BONPOCHI IEPBOM YaCTH JAAIOTCS IMyTEM BbIOOpA U3 CIIUCKA IPEAIOKEHHBIX.

Bropas uwacte comepxut oauH Bompoc, nposepsrounmii MIIK-3.1. OtBer Ha Bompoc
BTOPOM YaCTH JIae€TCsI B pa3BEpHYTOH (hopme.

Tpetbst wacte comepkut 2 Bompoca, nposepsomux MIIK-3.1 u opopmieHubie B BUie
IIPAKTUYECKHUX 3a1a4d. OTBETBI Ha BOIPOCHI TPETHEH YAaCTH INPEAINONAraloT PEIlCHUE 3a1ad U
KpPaTKyl0 MHTEPIPETALIMIO [IOJyYEHHBIX PE3YJIbTATOB.

[lepeyeHb TEOPETUUECKUX BOIPOCOB:

1. Onumure TpU pa3IMuHbIX METOJA, C TOMOUILI0 KOTOPBIX MOXHO TOYHO HAaCTPOUTh
npeaBaputensHo o0ydennyro CNN ImageNet.

2. OnwmmuTte, Kak paboraet Heiiponnas nepemada cruiis (Neural Style Transfer)

3. CnenuanucTt no JaHHBIM IpeArnonaraeT, 4yro: a) Onepanus CBEPTKU SABISAETCA Kak
JMHEHHON, TaK ¥ MHBAPMAaHTHON K cABHTY. D) Omepalst CBEpTKH IMOX0Ka Ha KOPPEJIAIHIO, 3a
UCKITIOYCHHEM TOTO, YTO MBI TepeBOpauuBaeM (UIBTp Mepea NPUMEHEHHEM olepaTopa
Koppersiiuu.C) Onepanus CBepTKU TOCTUTaeT MaKCUMyMa TOJIBKO B T€X Cllydasx, Korjaa GuibTp
B OCHOBHOM IIOXO0 Ha OTIPEIeIEHHYI0 YacTh BXOJHOro curHaina. [Ipas iu oH, mpearnosnaras 310?
[TonpoOHO 00BACHUTE 3HAUEHHE ITUX YTBEPKACHUM.

4. Jlano m3obpaxenue pazmepoM w X h u aapo mupuHoi K. Ckoibko yMHOXEHUH U
CJIO’KEHUU TpeOyeTcs M1l CBEPTKU N300pakeHUs?

5. Bepnocth (AccuraCy) mepcenTpoHa pPacCUMTHIBAETCS KaK KOJMWYECTBO IMPABHIHHO
KJIacCU(PUITMPOBAaHHBIX ~ O0Opas3lloB, JEJIGHHOE Ha  00IIee  KOJWYECTBO  HEMPABHIBHO
KJIacCU(PHUITUPOBAHHBIX 00PA3IIOB.

6. KakoBo Hambosee pacnpocTpaHeHHOE MpUMeHeHue ciaoeB Max-mynuHra?

7. Yto Takoe batch-nopmanuzarus?

8. Uro Ha camMoM Jene O3Ha4aeT TEPMUH CTOXAaCTHUECKUH B CTOXAaCTHYECKOM
rpagueHTHOM ciycke? Mcronb3yeT I OH KaKoW-Tu00 TeHepaTop CIIyYaiHbIX Yrcet?

9. O0OBsAcHHUTE, TIOYEMY TPU CTOXACTHUYECKOM TIPAAMEHTHOM CITYCKE KOJMYECTBO SIIOX,
HEOOXOUMBIX JUIsI TPEOAOJCHHs OMpEAENIEHHOr0 MOopora IMOTepb, YBEIUMYHMBAETCA MO Mepe
YMEHBILIEHUS pa3Mepa nakera’?



10. Kak pabortaet oOyuenue ¢ yuetoMm MoMeHTa? OOBICHUTE POJIb SKCIIOHCHIIHAIBHOTO
3aTyXaHMs B IpaBujie OOHOBIIEHHS IPAJMEHTHOIO CITYCKa.

11. B uem pazuuna Mexay ¢yukipsmMu Sigmoid u Softmax?

12. B yem pasHuIla MEXIy PEKYpPPEHTHON HEWPOHHOW CEThI0O M HEWPOHHOW CEThIO
IPSIMOTO PACTIPOCTPAHCHUS?

13. B ueM pasHuna MeXAy PEKypPPEHTHOH HEHPOHHOH CEThbI0 M HEWPOHHOM CEThIO
IPSIMOTO PACTIPOCTPAHCHUS?

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

15. Kak BbIiOupaeTcst pyHKIMs 10Teph?

16. Yto Takoe 3aTyxawooLUil rpagueHT B IriyookoM oOyueHuu? UTo Takoe B3pHIBHOM
TPaIUCHT B IIIyOOKOM 00ydeHUU?

17. N3 kakux yacTeil COCTOUMT aBTO3HKOAEP?

18. Yto Takoe mamuHa bonpiimana?

19. 13 kakux yacTeil COCTOUT IreHepaTUBHO-COCTSI3aTeIbHAasl CETh?

20. UctunHO 1M BbICKa3zbiBaHWe: V3BieueHHe NPHU3HAKOB B KOHTEKCTE IIyOOKOIO
o0yueHHss OCOOEHHO TIIOJIE3HO, KOTJa IefieBas 3ajlaya He BKJIIOYaeT B cels JO0CTaTOYHO
pa3MeueHHBIX JaHHBIX 11 yerenrHoro ooydaenuss CNN, kotopast xopomio 0606maet?

21. Onmnpenenute TEepMHH «TOHKas Hactpoiika» (Fine-Tuning) mnpeaBapurenbsHO
ob0yuennoit CNN na HaGope ImageNet.

22. B kakux ciyyasx ucrnosib3yercs myanuur (padding) B rimybokoM o0yueHun?

23. 3aueM HCIONIB3YIOTCS coeMHeHnst ObICTporo aoctymna B ResNet?

24. Kak BbIOMpaeTcsi CKOPOCTh OOYUYEHHUS B YPABHEHUU OOHOBIICHUS BECOB?

25. Kak MOXHO MOJIy4UTb MPEICTABICHHUS IPHU3HAKOB, HM3BJIEKAEMBIX BBIOPAaHHBIM
¢GuIBTPOM B II1yOOKOW CBEPTOYHON MOJETU?

26. Kakve (GyHKITUY aKTHBAIIUN HCIIOIB3YIOTCS B HEUPOHAX ?

27. Ilouemy B ri1yOOKHX CBEPTOUHBIX CETSAX KOJIMYECTBO (PUIBTPOB HE YMEHBIIAETCS 11O
Mepe MPOJIBUKEHUS CUTHAJIOB 110 CETU?

28. Yrto Takoe morepst KOHTEKCTa B PEKYPPEHTHBIX MOAETISAX?

29. Kakue reiThl HCIoNIb3ytoTes B stuciike LSTM?

30. [l kakuX 3a]1a4 UCTOJIb3YeTCsl IBYHAIIPABICHHAs! PEKYPPEHTHAs MOJIEIb ?

[Tpumeps 3aaa4:

3amaya 1.

[TocTpouts OMHAPHBIH Ki1accupUKaTOp

s Habopa OrieHKa BEpOSTHOCTH, TOTO, YTO KIUEHT OTKPOET OAHKOBCKUH JEMO3UT B
pe3ynbTaTe MapKeTHHTOBOHM akuuu:  https://archive.ics.uci.edu/ml/datasets/Bank+Marketing
Knacc: atpubyt 21 - y - has the client subscribed a term deposit? (binary: 'yes', 'no").

BbINONMHUTE 3arpy3Ky M NpelBapUTEIbHYI0 00palbOTKy JaHHBIX U3 HaOopos. Paznenuts
KOKAYI0 BBIOOPKY Ha OO0y4aromiyro, TECTOBYIO U BanuaanuoHHyw. [IpousBectu oOyueHue
Habopa HEHPOCETEeBBIX APXHUTEKTYp, OTIUYAIOUIMXCS pa3HbIM HAOOpOM MapaMeTpoOB: YHCIO
CJI0EB, KOJIMYECTBO HEHPOHOB B CIIOSIX, QYHKIIUN aKTUBAIUH B CJIOSIX, IPOLEAYP ONTUMH3AIIH:

[TogoOpaTh apXUTEKTypbl HEHPOHHBIX CETEH, KOTOpPbIE C OAHOM CTOPOHBI IMO3BOJISIOT
MOJIYYUTh MOJIETH C JyYIIMMH METPUKaMU KayecTBa paboOThl, C IPYroil CTOPOHBI HE SBISIOTCS
M30BITOYHBIMH U HE TIEPEOOYUCHHBIMHU.

BbrancnuTh cnenyromuye METpUKH paboThI:

Jlnst 6unaproro kinaccudukartopa: Recall, Precision, Weighted Accuracy, AUC mis Bcex
HCCJIEOBAHHBIX MOJIEIIEH.

3anayva 2.

[TocTponTh MHOrOKIAcCOBBIA Kinaccudukarop i Habopa OleHKa 300pOBbS
BHYTpUYTpOoOHOTO pa3BuTHs tuiona: https://www.kaggle.com/datasets/andrewmvd/fetal-health-
classification MeTtka knacca: fetal health.



BbInomHuTh 3arpy3Ky U npeaBapuTelbHYI0 00pabOTKy JaHHBIX M3 HabopoB. Paznenuts
KaXyl0 BBIOOPKY Ha OO0y4Yarollylo, TECTOBYIO W BaluJallMoHHYI0. [IpousBectu oOyueHue
Habopa HEHPOCETEBBIX ApXUTEKTYp, OTIMYAIOUIMXCA pPa3sHbIM HAOOpPOM MapaMeTpoB: YHUCIIO
CJI0EB, KOJIMYECTBO HEHPOHOB B CJIOSIX, (PYHKIUHM aKTUBALIUH B CIOSAX, IPOLETYP ONTUMHU3ALIUY:

[TonobpaTe apXUTEKTYpbl HEMPOHHBIX CETEH, KOTOpbIE C OJHOH CTOPOHBI MO3BOJIAIOT
HOJYYUTh MOJIEJIN C JIYYIIMMU METPUKaMH KauecTBa paboThbl, ¢ JPYroi CTOPOHBI HE SBIAIOTCA
M30BITOYHBIMHU U HE IEPE0OYUEHHBIMHU.

BbruucnuTh cinenyromuye METpUKH padoThI:

s muHOTOKIIaccoBorOo Kitaccudukaropa: Recall, Precision, Weighted Accuracy, AUC
JUIsL BCEX KJIACCOB BCEX MCCleAOBaHHBIX Mojenei. BeiBectn ROC-kpuBbIe A KaX10ro Kiacca
B JIy4IlieM KJaccudukaTope.

3anaya 3.

ITocTpouts perpeccop TUISL Habopa Apenna BEJIOCUIIEIOB:
https://archive.ics.uci.edu/ml/datasets/Bike+Sharing+Dataset, mnpencka3piBacMoe 3HAYCHHE —
KOJINYECTBO apeH/] BEJIOCUIIEIOB B CYTKH (Area), (aiin day.csv.

BoinonHuTh 3arpy3Ky U npeaBapuTelbHYI0 00pabOTKy JaHHBIX K3 HabopoB. Paznenuts
KaXyl0 BBIOOPKY Ha OO0Y4Yarollyl, TECTOBYIO W BaiuAauuoHHyro. [IpomsBectu oOyueHue
Habopa HEHWPOCETEBbIX apXUTEKTyp, OTIMYAIOLUIMXCA pPa3HbIM HAOOpOM IapamMeTpoB: UHUCIO
CJI0EB, KOJIMYECTBO HEHPOHOB B CIOSX, DYHKIIUU AKTUBAIUH B CIOSIX, IPOLEAYP ONTHMH3AINH:

[TogoOpaTh apXUTEKTYphl HEHPOHHBIX CETEH, KOTOpPHIE C OJHOW CTOPOHBI IMO3BOJISIOT
MOJYYUTh MOJICTH C JTyYIIMMH METPUKAMU KauecTBa pabOThI, C IPYroil CTOPOHBI HE SBISIOTCS
M30BITOYHBIMHU U HE TIEPEOO0YyUCHHBIMU.

BoeruncnuTh crneyromume METPUKHA paboThI:

Hns perpeccopa: MSE, MAE, R2 11t Bcex mOJIy4E€HHBIX MOJIEIIEH.

Kputepuu onienuBanus:

PesynmpraThl  9K3aMeHa ~ ONPEACISIOTCS  OLEHKAMH  «OTJIMYHO»,  «XOPOILIOY,
«yJIOBJIETBOPHUTEIBHOY, «HEYAOBICTBOPUTEIBEHOY.

OneHka «OTJIMYHO» BBICTABISIETCS, €CIM JaHbl TMpPaBWIbHBIE OTBETHI Ha BCE
TEOPETHUECKHE BOTIPOCHI M BCE 3a]]a4M PEIIECHBI 0€3 OITHOOK.

O1eHKa «XOpOIL0» BBICTABIISIETCS, €CIIU KOPPEKTHBIE OTBETHI AaHBI Ha OOJBIIYIO YacTh
BOIIPOCOB, HO OBUTM OTMEUYEHBI HEYBEPEHHOCTh B OTBeTe M HH(OpMamms IpeacTaBieHa
(dparmMeHTapHO, TaKXXe 3a7auu ObLTH pEIIeHbl IPABUIBHO ¢ HEOOJIBIIMMYU 3aMEUaHUSIMH.

OueHka «yIOBICTBOPUTENBHO» BBICTABISIETCS, €CIM JaHBl IPaBHJIbHBIE OTBETHl Ha
MOJIOBUHY TEOPETUYECKHE BOIIPOCHI M OJ[HA U3 3ajay pelieHa ¢ Herpyooi omoKoii.

OueHka «HEYIOBICTBOPUTEIBHO» BBICTABISIECTCS, €CIM KOPPEKTHBIE OTBETOB MEHBIIE
MIOJIOBHHBI U 33/1a4H OBLIM PELICHBI HEMIPABUIILHO.

4. OueHo4YHbIe MaTepHuaJIbl st NPOBEPKH 0CTATOYHBIX 3HAHM U
(chopmupoBannocTu komnerenuuii) UIMK-3.1

Tect
1. Kakas HelipocereBasi MOJIETb U3 IEPEUYUCIICHHBIX B JIYUIIIEH CTETIEHH MOIXOUT IS
MPOTHO3UPOBAHMS BPEMEHHBIX MOCIE0BATEIBHOCTE?

a) Single-Layer Perceptron

0) CNN

B) LSTM

r) Multi-layer Perceptron
2. Tlodyemy Mojaenu Ha CBEPTOYHBIX HEHPOHHBIX CETAX MOKA3bIBAIOT HAWITYUIITHE
MOKA3aTeNH M0 KTaccu(uKanuu 00beKTOB Ha H300PAKEHUSIX 110 CPABHEHUIO C APYTUMU
MOJEIIMU?



a) OHM B BBICOKOH CTETIEHN ONTUMH3UPOBAHBI ISt 00pabOTKH BEKTOPOB C YHCIOBBIMH, &
HE KaTeropuajibHbIMH ITPU3HAKAMHU
6) Onn 001a1AI0T IIMPOKUM HAOOPOM HHCTPYMEHTOB MPE0Opa30BaHUS IPU3HAKOBOTO
IIPOCTPAHCTBA, KOTOPHIE MOYKET BapbUPOBAThH Pa3pabOTUUK B MOAEITH
B) OHH YYHUTHIBAIOT KOPPEISALIUIO CMEKHBIX KOMIIOHEHT BEKTOpa
r) OHM UCHIOB3YIOT CYIIECTBEHHO O0JIblee YMCI0 HACTPaUBAaEMBIX TIaAPaMETPOB, 110
CPaBHEHHIO C APYTUMH MOJIEIISIMA
3. Kakum rinaBHBIM HeJOCTATKOM 00J1aJjaeT peKyppeHTHas: HEMPOHHAs CEeTh?
a) [InurensHast npouenypa oOydeHus
6) HeBo3MO)XHOCTh 00y4YeHHUsI Ha KATErOpUaibHbIX JaHHBIX
B) Cl105KHOCTD 3aIlIOMUHAHUS IJIUTENIbHBIX TOCIEA0BATEIbHOCTEN
r) Mcnonb30BaHue CyleCTBEHHBIX BIYMCIUTEIbHBIX PECYPCOB
4. Kakue Mepbl He IPUBOJAST K YMEHBILEHUIO ITepeo0yyeHus HelipoceTeBoil moenu?
a) YcraHoBka mTpagoB 3a 00JbIINE 3HAUCHHUSI BECOB HEHPOHOB CETH
0) YBennueHne KOJIU4eCcTBa CIOEB CETH
B) JloOaBieHue myma B BBIOOPKY
') YMeHblIeHHEe KOIHYeCTBAa HEMPOHOB CETU
5. Ot yero B 6oJbILEH CTENEHN 3aBUCUT YCIIEUIHOE pEIIeHUEe 3a/1aui KIacCu(UKAIIH
OJITHOCJIOMHBIM MepcenTpoHOM?
a) OT pa3Mepa BHIOOPKH
0) OT pa3MEpPHOCTH MPU3HAKOBOTO MTPOCTPAHCTBA
B) COOTHOIICHHUSI pa3/IeIeHHUs BHIOOPKU Ha 0OYYAIONIYIO U TECTOBYIO
T') OT pacnpe/eneHus: 00beKTOB B IPOCTPAHCTBE MPU3HAKOB

Kiroun: 1 B), 2 B), 3 B),40), 51).
Kputepun olleHMBaHUSA: TECT CYMTACTCS MPOWIECHHBIM, €CIIM OOYYaIOUUi OTBETHII
NPaBWIHHO KAK MHHAMYM Ha ITOJIOBHHY BOITPOCOB.

3amaun

3amava 1 (UI1K-3.1)

[TocTpouts OuHapHBIHM K1accupuKaTop

s Habopa OIleHKa BEpOSTHOCTH, TOTO, YTO KIUEHT OTKPOET OAHKOBCKUU JETO3UT B
pe3ynbpTaTe MapKeTHHTOBOM akumu:  https://archive.ics.uci.edu/ml/datasets/Bank+Marketing
Knacc: atpudyt 21 - y - has the client subscribed a term deposit? (binary: 'yes', 'no’).

BoinonHuTh 3arpy3Ky U npeaBapuTebHYI0 00paboTKy JaHHBIX W3 HaOopoB. Paznmenuts
KOKIYI0 BBIOOPKY Ha OO0yd4aromlyro, TECTOBYIO M BanuaanuoHHyw. [IpouwsBectn oOyueHue
Habopa HEHPOCETeBbIX ApXUTEKTYp, OTIMYAIOUIMXCS pPa3HbIM HAOOPOM MapaMeTpoB: YHUCIIO
CJIOEB, KOJIMYECTBO HEHPOHOB B CIIOSIX, PYHKIUHN aKTUBALUH B CIOSAX, IPOLEIYP ONTUMU3ALIUY:

[TonobpaTe apXUTEKTYpbl HEMPOHHBIX CETEH, KOTOpbIE C OJHON CTOPOHBI MO3BOJISIOT
MOJYYUTh MOJIENIN C JIYUIIMMU METPHUKAMH KauecTBa paboThl, C JPYroi CTOPOHBI HE SBIAIOTCS
M30BITOYHBIMHU U HE TIEPEOO0YyUCHHBIMU.

BrerancnuTh creayromme METPUKH pabOThI:

Jlns 6unapHoro kinaccudukartopa: Recall, Precision, Weighted Accuracy, AUC nns Bcex
HCCJIETOBAaHHBIX MOJIETIEH.

3amaua 2 (UI1K-3.1)

[TocTpouTh MHOTOKJIACCOBBIA Kiaccudukarop s Habopa OleHKa 300pPOBbS
BHYTpHyTpoOHOTO pas3BuTHs Iioxa: https://www.kaggle.com/datasets/andrewmvd/fetal-health-
classification MeTka knacca: fetal health.

BeImonHuUTE 3arpy3Ky M NpeaBapUTENbHYI0 00pabOTKy JaHHBIX M3 HaObopoB. Pazmenuts
KOKAYI0 BBIOOPKY Ha OO0y4aroniyro, TECTOBYIO M BanuAanMoHHY. [IpousBectu oOyueHue



HaOopa HEHPOCETEBBIX APXHUTEKTYp, OTIUYAIOUIMXCS pa3HbIM HAOOpPOM IapamMeTpoB: YHCIO
CJI0EB, KOJIMYECTBO HEHPOHOB B CJIOSIX, PYHKIUHN aKTUBALIUH B CIOSAX, IPOLIETYP ONTUMHU3ALIUY:

[TonoOpaTe apXUTEKTYpbl HEMPOHHBIX CETEH, KOTOpbIE C OJHON CTOPOHBI MO3BOJISIOT
HOJYYUTh MOJIENIU C JIYUIIMMH METPUKAaMH KadyecTBa paboThl, C IPYroil CTOPOHBI HE SBISIOTCS
M30BITOYHBIMH U HE IEPE0OYUEHHBIMHU.

BbruucnuTh cinenyromuye METpUKH padoThI:

s muHOTOKIIaccoBorOo Kiaccudukaropa: Recall, Precision, Weighted Accuracy, AUC
JUIsL BCEX KJIACCOB BCEX McCCleA0BaHHBIX Mojenei. BeiBectn ROC-kpuBbIe A KaXI0ro Kiacca
B JIy4IlIieM KiaccudukaTope.

Teopernyeckue BOIPOCHI:

1. OnumuTe TpH pa3IUYHBIX METOAA, C TOMOIIBIO KOTOPBIX MOKHO TOYHO HACTPOUTD
npensaputenbHo o0ydeHHyro CNN ImageNet.

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

3. CrnenuanucT 1O JNAaHHBIM Tpeironaraer, 4ro: a) Omepamnus CBEpTKH SIBISETCS Kak
JMHEHHOW, TaK U WHBAPHAHTHOW K cABUTY. D) Onepanusi CBEpTKH MOX0Ka Ha KOPPEISAILHMIO, 32
UCKJIFOUYEHHEM TOTO, YTO MBI IepeBOopaurBaeM (QWIBTP TIepel NPUMEHEHHEM OIeparopa
Koppensauu.C) Onepanus CBEPTKH TOCTUTAET MAaKCUMyMa TOJIBKO B T€X CIydasx, Koraa GpuibTp
B OCHOBHOM TIOX0 Ha OTIPEIeICHHYI0 YacTh BXOJHOTO curHaina. [IpaB im oH, pearmonaras 31o?
[Toapo6HO 00BsACHUTE 3HAUEHUE ITUX YTBEPKICHUH.

4. Nano uzoOpakeHue pazmepoM w X h u sapo mumpunoit K. Ckojgpko yMHOXEHUH U
CJIOXKEHUH TpeOyeTcs 17151 CBEPTKH U300paskeHus?

5. Bepnocth (AccuraCy) mepcenTpoHa pPacCUMTHIBACTCS KaK KOJWYECTBO IPABHIHHO
KIACCU(UITMPOBAHHBIX ~ 00paslloB, [IEJIGHHOE Ha 00mee KOJUYEeCTBO  HEMPaBWIBHO
KJIacCU(PUITUPOBAHHBIX 00PA3IIOB.

6. KakoBo Hanbosee pacrpocTpaHeHHOE TpuUMeHeHue cinoeB Max-mynuHra?

7. Yto Takoe batch-nopmanuzarus?

8. Uro Ha camMOM Jene O3Ha4aeT TEPMUH CTOXAaCTHMUYECKHUH B CTOXaCTHUYECKOM
rpaaueHTHOM cirycke? Mcrmonap3yeT Jin OH Kakoi-Tn0o reHepaTop CiiydyalHbIX yucen?

9. OOBsAcHHUTE, TIOYEMY NPU CTOXACTUUECKOM TI'PAIHMEHTHOM CIYCKE KOJHWYECTBO 3IIOX,
HEOOXOJUMBIX JUIsl MPEOAOJIEHHs ONpEAeSIEHHOr0 IMopora IOTepb, YBEIMYMBAETCA MO Mepe
YMEHBILIEHUS pa3Mepa rnakera’?

10. Kak pabortaet obyuenue ¢ yuetom MoMmeHTa? OOBIACHUTE POJIb SKCIIOHCHIIMAIBHOTO
3aTyXaHHs B IPpaBUjIe OOHOBIICHUS IPAJUEHTHOTO CIyCKa.

11. B uem paszuuna mexxay byakuusmu Sigmoid u Softmax?

12. B ueM pa3zHuLla MEXAYy PEKYpPPEHTHOH HEHPOHHOH CEThbI0 M HEHWPOHHOM CETHIO
MPSMOTO pacCIpOCTPAHEHUSA?

13. B ueM pasHuLa MeXAy PEKyppEHTHOH HEHPOHHOH CETbI0 W HEWPOHHOU CEThIO
IPSIMOTO PaclpoCTpaHeHUs?

14. Ins yero MOKHO MCIIOJIb30BaTh PEKYyPPEHTHYIO HelipoHHYIO ceTh (RNN)?

15. Kak Be1Oupaercs GyHKIUS TOTEPH?

16. Yro Takoe 3aryxawolui I'paJueHT B IIIyOOKOM 00yueHuu? UTo Takoe B3pBIBHOU
TPaIUEHT B TIIyOOKOM 00ydeHUH?

17. 3 xakux yacTei COCTOMT aBTOIHKOAEP?

18. Yro Takoe mammuHa bonbimana?

19. 13 kakux 4acTeil COCTOMT r€eHEepaTUBHO-COCTA3aTEIbHAs CETh?

20. HctuHHO IM BbICKa3biBaHWE: V3BlIedeHHEe NPU3HAKOB B KOHTEKCTE TIyOOKOTO
oOydeHHss OCOOCHHO TMIOJNIE3HO, KOrja IiejeBas 3aJadya HE BKIIOYAaeT B ce0s T0CTaTOYHO
pa3MeueHHBIX JaHHBIX 11 yerenrHoro ooydenuss CNN, kotopast xoporro 0606maet?

21. Ompenennre TEPMHH «TOHKas Hactpoiika» (Fine-Tuning) mpeaBapuTensHO
o0yuennoit CNN na ma6ope ImageNet.

22. B kakux ciydasx ucrosib3yercs myaauar (padding) B rmybokoM o0yueHnn?



23. 3aueM HCIONB3YIOTCS COSAMHEHHS ObIcTporo noctymna B ResNet?

24. Kaxk BbIOMpaeTcsi CKOpocTh 00y4eHUs B YpaBHEHUH OOHOBIICHUS BECOB?

25. Kak MOXXHO TOJNy4UTHh TMPEICTABICHHUS MPHU3HAKOB, HM3BJICKAEMBIX BBIOPAaHHBIM
(GUIBTPOM B IITyOOKOM CBEPTOUHON MOAETH?

26. Kakue (yHKIIMM aKTHBAIMX UCTIONB3YIOTCS B HEHPOHAxX ?

27. Ilouemy B ri1yOOKHX CBEPTOUHBIX CETSAX KOJIMYECTBO (PUIBTPOB HE YMEHBLIAETCS I10
Mepe TPOJIBUKECHHUSI CUTHAIIOB 110 CETH?

28. Yto Takoe morepst KOHTEKCTa B PEKYPPEHTHBIX MOAETIAX?

29. Kakwue reiTsl ucTionb3yroTes B stueiike LSTM?

30. [l kakuX 3a]1a4 UCMOJIb3YyeTCsl IBYHAIIPABICHHAs PEKYPPEHTHAsE MOJIeIb?

Nudopmanus o paspadborunkax

AxkcénoB Cepreii BnagumupoBud, K.T.H., Kadeapa TEOPETUUECKUX OCHOB MH(GOPMATUKU
(TOU) MHuctutyTa NOpUKIAAHON MareMaTMKM M KoMobloTepHbix Hayk (MIIMKH)
Hanumonanbeublli uccnenoBatenbekuit Tomckuit rocynapctBeHHblt yHuBepcuter (HU TT'Y),
noueHt kad. TON



