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1. KOMHeTeHHHI/I U HMHAUKATOPbBI HMX [JOCTHKCHHUSA, IMPOoBEpPsA€MbI€¢ JaHHBIMHA
OIICHOYHBIMM MaTepHaJIaMH

Iesbr0 0CBOCHMSI JUCUUILUIMHEI ABIsIETCA (POPMUPOBAHUE CIIEAYIOIMX KOMIIETSHIUI:

YK-1 CrnocoGeH ocymecTBIsATh KPUTUIECKUN aHAIN3 MPOOIEMHBIX CUTYallMii Ha OCHOBE
CHCTEMHOTI0 II0JIX0/1a, BBIPA0ATHIBATh CTPATETUIO JEHCTBUH.

PesynbraTamMu OCBOCHHUSI TUCIMILIMHBI SBISIOTCS CIEAYIOUINE MHINKATOPHI TOCTHKECHUS
KOMIIETECHIINH:

NVYK-1.1 BeisBuser mnpoOJEeMHYIO CHTyallMi0, Ha OCHOBE CHCTEMHOIO TOAX0a
OCYILECTBIIsIET €€ MHOIO0()aKTOPHBIN aHAIU3 U JUArHOCTHKY.

NVYK-1.2 OcymecTBiseT MOHUCK, OTOOp H CHCTEMAaTHU3alWi0 HHOOpMAIUMH s
OIpeJieNIeHNs alIbTEPHATUBHBIX BAPUAHTOB CTPATErMUECKUX PELIEHUH B IPOOIEMHON CUTYaIUH.

NYK-1.3 Ilpeanaraer 1 000CHOBBIBAET CTPATETHIO JEHCTBHI C YYETOM OTpPaHUYCHHUH,
PHCKOB U BO3MOXKHBIX IOCJIEACTBUH.

2. OneHo4Hble MaTepHuaJIibl TEKYIIECTI0 KOHTPOJISA U KPUTEPUHA OLNCHUBaAHUA

DEeMEHTHI TeKYIIEro KOHTPOJIIS:
— TECTBHI;
— KOHTpOJIbHAs padoTa.

Tect (MYK-1.1, UYVK-1.2, UYK-1.3)
1. Kakas HeiipoceTeBas MOJENb W3 NEPEUYMCICHHBIX B JIYYIICH CTETICHW MOAXOIUT IS
IPOTHO3UPOBAHUS BPEMEHHBIX 110CIIE0BATEIbHOCTEH?
a) Single-Layer Perceptron
6) CNN
B) LSTM
r) Multi-layer Perceptron
2. Tlouemy mMomeny Ha CBEPTOYHBIX HEHPOHHBIX CETSAX MOKA3BIBAIOT HAWITYYIIHE TOKA3aTEIIH
10 KJaccu(UKaluy 0ObEKTOB Ha M300paXEHUAX 110 CPABHEHUIO C IPYTUMHU MOAETIMU?
a) OHM B BBICOKOM CTENEHU ONTHMHUZHPOBAHBI I OOpPaOOTKH BEKTOPOB C
YHMCIIOBBIMHU, a HE KaTerOpUAIbHBIMU MPU3HAKAMU
6) Ouu o00magarOT HIMPOKMM  HAOOpOM  MHCTPYMEHTOB  IIpeoOpazoBaHUs
MIPU3HAKOBOTO MPOCTPAHCTBA, KOTOPHIE MOXKET BapbHpOBaTh pa3padOTUMK B
MOJIENN
B) OHHU YUYHUTBHIBAIOT KOPPEJSALUIO CMEXKHBIX KOMIIOHEHT BEKTOpa
r) OHM HCTIONB3YIOT CYLIECTBEHHO 0OJIbIIIEE YMCIIO HACTPAUBAEMbIX ITapaMeTPOB, 110
CPaBHEHHMIO C APYTUMH MOJIEISIMHU
3. Kaxum riaBHBIM HetocTaTKOM 00Ja1aeT peKyppeHTHAs HEHpPOHHAs CEeTh?
a) JlnuTenpHas npoueaypa o0ydeHHs
6) HeBo3moxHOCTh 00y4€HHs Ha KaTerOpHalbHBIX JAHHBIX
B) CII0’)KHOCTb 3alIOMUHAHUSA JJUTEIBHBIX [TOCIE10BATEIbHOCTEN
r) Mcnonp3oBaHHE CYIIECTBEHHBIX BEIUUCIUTENBHBIX PECYPCOB
4. Kakue Mepbl He IPUBOJIAT K YMEHBIIIEHUIO ITepeoOydeHust HepoceTeBoil Moaenu?
a) YcranoBka mTpadoB 3a OOJIbIINE 3HAYCHUSI BECOB HEHPOHOB CETH
0) VYBenuuyeHue KOJUYECTBA CJIOEB CETU
B) JloGaBienue myma B BEIOOPKY
r) YMeHbIlIEHHE KOJIUYeCTBAa HEUPOHOB CETH
5. Ot yero B OoJblIel CTENEHUM 3aBUCHUT YCIEIIHOE pEelIeHHe 33Jayd KiacCHU(pUKaLUu
OJTHOCJIOMHBIM TepCenTPOHOM?
a) OT pa3Mepa BBIOOpKH
0) OT pa3sMepHOCTH NMPU3HAKOBOTO MPOCTPAHCTBA
B) COOTHOIICHHS Pa3/eICHHUs BBIOOPKU HAa 00YUYAIONIYIO H TECTOBYIO
I) OT pacnpeneneHusi 00beKTOB B IPOCTPAHCTBE MPU3HAKOB



Kitouu: 1 B), 2 B), 3 B),4 6), 51).
Kpurtepuu oOlleHUBaHUs: TECT CUYUTACTCS MPOHICHHBIM, €CIIM OOYyYarol[Hii OTBETHII
NPaBUIBHO KAaK MUHUMYM Ha ITOJIOBHHY BOITPOCOB.

KonrpounpHas padora (MYK-1.1, UYK-1.2, UVK-1.3)
KoHTposbHast padoTa cOCTOHUT U3 2 TEOPETUYECKHUX BOIIPOCOB U 3 3aj1avy.

IlepeyeHb TEOPETUYECKUX BOIIPOCOB:

1. Onumure TpU pasiIUYHBIX METO/A, C IOMOIIBIO KOTOPHIX MOKHO TOYHO HACTPOUTH
npeaapurtenbHo 00ydeHHyr0o CNN ImageNet.

2. Onumute, kKak padoraet HeiiponHas nepenaya cruiist (Neural Style Transfer)

3. CneunanucT 1O JaHHBIM Ipeanonaraer, 4ro: a) Omepauus CBEpTKU SBISETCA Kak
JIMHEWHOW, TaK ¥ MHBAPUAHTHON K cABHTY. D) Omnepaius CBEpTKH MOX0Xa Ha KOPPEISAIHIO, 32
UCKJIFOYEHHEM TOro, 4TO Mbl IepeBOpaurMBaeM (QUIBTP Iepel IPUMEHEHHEM oIleparopa
Koppersiun.C) Onepanus CBEPTKH TOCTHTAeT MAaKCUMyMa TOJIBKO B TEX CIydasiX, Koraa QUibTp
B OCHOBHOM IOXO0K Ha OIpeJIeIEHHYI0 YacTh BXOJHOro curHana. [Ipas iu oH, npeanosaras 310?
[TogpoOHO 00BsCHUTE 3HAYEHUE STUX YTBEPIKICHUN.

4. Jlano uzoOpaxenue pazmepoM w X h u aapo mupunoi K. CkoybKO yMHOXEHUH U
CIIOKEHUH TpeOyeTcst sl CBEPTKU U300paXkeHUs?

5. Bepnoctb (AccCuUracy) mnepcenTpoHa pPacCUMTHIBAETCS KaK KOJUYECTBO MPABUIIBHO
KJIacCU(UIMPOBAaHHBIX  O00pa3loB, JENEHHOe Ha  O0mee KOJUYECTBO  HEMPaBUIHHO
KJIacCU(PUITMPOBAHHBIX 00Pa3IIOB.

6. KakoBo Haubosnee pacnpocTpaHeHHOE MpUMeHeHue ciioeB Max-mynuHra?

7. Yto Takoe batch-nopmanuzarus?

8. Uto Ha caMOM JieJie 03HAa4YaeT TEPMHUH CTOXAaCTUYECKUI B CTOXACTUYECKOM I'PaJIMEHTHOM
criycke? Mcronp3yer a1 OH Kakoi-JIn00 reHepaTop ciaydaiHbIX ynucen?

9. OObsicHUTE, MTOYEMY IPU CTOXACTUYECKOM I'PATUEHTHOM CITyCKE KOJIMYECTBO 3IIOX,
HEOOXOIUMBIX JJIsi MPEOIOJIEHUS] OIpPENIeIEHHOr0 IOopora IMoTepb, YBEIWYMBAETCS IO Mepe
YMEHbIIIEHUS pa3Mepa nakera’?

10. Kak pabotaer oOy4yeHue ¢ yueroM MoMeHTa? OOBSCHUTE POJIb HKCIOHEHIMAIBHOTO
3aTyXaHHUs B ITpaBuiie OOHOBJIEHUSI IPAUEHTHOIO CITyCKa.

11. B yem pazuuna mexay Gyrkuusmu Sigmoid u Softmax?

12. B ueM pa3Huna Mex/1y peKyppeHTHON HEHPOHHOMN CEThI0 U HEHPOHHOM CEThIO IPSIMOTO
pacnpocTpaHeHus?

13. B yem pa3Huiia Mex 1y peKyppeHTHON HEUPOHHOU CEThIO U HEMPOHHOM CETHIO MPSMOTO
pacnpocTpaHeHus?

14. JInst yero MOKHO MCIIOJIb30BaTh PEKYpPPEHTHYIO HelipoHHyo ceTh (RNN)?

15. Kak BeiOupaercst GyHKIUs HOTEPh?

16. Yro Takoe 3aryxawoluil IpaJueHT B IIyOokoM o0yueHuH? UYTO Takoe B3pHIBHOU
IPaJUEeHT B Ir1yOoKoM o0yueHun?

17. VI3 KakuX 4acTeil COCTOUT aBTOIHKOEP?

18. Uto Takoe mamumaa bonsimana?

19. 13 kakux 4acTeil COCTOUT Fr€HEPATUBHO-COCTA3ATEIbHAS CETh?

20. HctuHHO 5M BbICKa3blBaHue: V3BlNeueHHEe NPU3HAKOB B KOHTEKCTE TIIyOOKOTo
o0ydeHHs OCOOEHHO TMOJIe3HO, KOrja IiejeBas 3ajJada HE BKIIOYaeT B ce0s JOCTaTOYHO
pa3sMeueHHbIX JaHHBIX 171 yenenrHoro ooydenus CNN, koropas xopoiio o6o01maer?

21. Ompezenute TEPMHUH «TOHKast HacTpoiika» (Fine-Tuning) npeaBapuTeibHO 00yYSHHOM
CNN na natope ImageNet.

22. B kakux cirydasx ucnojb3yercs myauuar (padding) B rimybokoM o0yueHum?

23. 3aueM HCIOJIB3YIOTCS coeluHeHus ObIcTporo aoctyna B ResNet?

24. Kak BbpIOMpaeTcsi CKOPOCTh OOYUYCHHUS B YPABHEHUU OOHOBIICHUS BECOB?



25. Kak MOXHO TOJyYUTh MPEICTABICHHS TPH3HAKOB, H3BJICKAEMBIX BBIOPAHHBIM
¢GMIBTPOM B IIIyOOKOH CBEPTOYHON MOETH?

26. Kakue (yHKIMHM aKTUBAIMK UCTIOIB3YIOTCS B HEHpoHax ?

27. llouemy B IriIyOOKHX CBEPTOUHBIX CETSAX KOJIMYECTBO (PMIBTPOB HE YMEHBIIACTCS IO
Mepe MPOJIBUKCHHUSI CUTHAIIOB 110 CETH?

28. Yto Takoe morepsi KOHTEKCTa B PEKYPPEHTHBIX MOAETISIX?

29. Kakue reTel ucnonb3yrores B suerike LSTM?

30. [yt KakuX 3a/1a4 UCTOJIB3YETCs IByHAIIpaBlIeHHAs PEKYPPEeHTHAs MOJIEIb?

IIpumepsl 3anau:

3anayva 1

[Toctpouts OuHapHBIH Ki1accuukaTop

mis Habopa  OneHka  BEpPOATHOCTHM — JIMAarHOCTUKM — Juabera y — 4esoBeKa
https://www.kaggle.com/datasets/alexteboul/diabetes-health-indicators-dataset Knacc:
Diabetes 012. Kiracc orpunarensusiii — 0 (no diabetes — Het quabeta), Ki1acc MOJIOKUATEIbHBIH —
1 & 2 (prediabetes — npenauabeTnueckoe cocrosinue & diabetes - muader).

BbInonHuTh 3arpy3Ky U npeaBapuTelbHYI0 00padOTKy JaHHBIX U3 HabopoB. Pa3nenuts
KaXKIYI0 BEIOOPKY Ha 00y4aroIlyro, TECTOBYIO U BaluaalnoHHy0. [IpousBectu o0yueHue Habopa
HEHPOCETEBBIX APXUTEKTYp, OTIMYAIOIIMXCS pa3HbIM HAO0OPOM TapamMeTpoB: YHUCIO CIOEB,
KOJIMYECTBO HEHPOHOB B CIIOSX, (DYHKIUU aKTUBAIIUU B CIIOSX, TPOLEAYP ONTHMHU3AINH:

[TogoOpaTh apXuUTEKTyphl HEHPOHHBIX CETEH, KOTOPHIE C OJHOW CTOPOHBI IMO3BOJISIOT
MOJYYUTh MOJIETH C NYUYIIMMH METPUKaMU KauecTBa paboOThl, ¢ IPYroil CTOPOHBI HE SIBISIOTCS
M30BITOYHBIMU U HE IEPEOOYUEHHBIMHU.

BoruncnuTs crieyromnye METpUKH paboThI:

Jiis 6unaproro kinaccupukaropa: Recall, Precision, Weighted Accuracy, AUC miis Bcex
WCCJICIOBAHHBIX MOJIETICH.

Sagaua 2

[TocTpouTh MHOTOKJIACCOBBIN KiIaccuPHUKATOP

s HaOopa OrieHka YpoOBHS (U3MYECKOTO pa3BUTHs JIOAEH pa3HOro BO3pacTa:
https://www.kaggle.com/datasets/kukuroo3/body-performance-data Merka kacca: class.

BhINONMHUTE 3arpy3Ky M NpelBapUTeNbHYI0 00pabOTKy JaHHBIX M3 HaOopoB. Paznenuth
KaXKIYI0 BEIOOPKY Ha 00y4arollyro, TECTOBYIO U BaduaalnoHHyo. [Ipoussectu o0yuenue Habopa
HEHpPOCETEBBIX APXUTEKTYp, OTIMYAIOIIMXCS pa3HbIM HAOOpPOM MapamMeTpoB: YHUCIO CIOEB,
KOJINYECTBO HEHPOHOB B CIIOSIX, (PYHKIIUN aKTUBAIIUH B CIOSX, IPOIETYP ONTHMHU3ALINH:

ITonoOpaTe apXUTEKTYpbl HEHPOHHBIX CETEH, KOTOpblE C OJHOM CTOPOHBI MO3BOJISIOT
MOJIYYUTh MOJIENN C JIyYIIMMHA METPHUKAMH KauecTBa pabOoThI, C APYTrol CTOPOHBI HE SIBIISIOTCS
U30BITOYHBIMU U HE NTepe00yUeHHBIMH.

BbraucuTe creyromme MeTpuKl paboTh:

Jlnst MHOTOKIIaccOBOTO Kiaccugukartopa: Recall, Precision, Weighted Accuracy, AUC nns
BCEX KJIACCOB BCEX HcCCienoBaHHbIX Mmojenei. BeiBectn ROC-kpuBbIe 711 KaXKA0ro Kiacca B
JTydIIeM Kiaccudukarope.

3amaga 3

[Toctpouts perpeccop

st Habopa KauvectBo BuHa:  https://archive.ics.uci.edu/ml/datasets/Wine+Quality
npeJjicka3biBaeMoe 3HadeHue — kauecto (Quality), daiin winequality-white.csv.

BoInomHuTh 3arpy3Ky M NpeaBapuTelbHYI0 00pabOTKy JaHHBIX U3 HabopoB. Pa3nenuts
KaX/1yI0 BEIOOPKY Ha 00Yy4arolyto, TECTOBYIO M BanuaaliMoHHyto. [IponsBect o0yuenue Habopa
HEHPOCETEBBIX APXUTEKTYp, OTIMYAIOIINXCS pa3HbIM HAO0OpPOM TapamMeTpoB: YHUCIO CIOEB,
KOJINYECTBO HEHPOHOB B CIIOSIX, (PYHKIUHU aKTUBALIUH B CIOSX, IPOLETYP ONTUMU3ALUY:



[TogoOpaTh apXUTEKTyphl HEHPOHHBIX CETEH, KOTOpPHIE C OJHOW CTOPOHBI IO3BOJISIOT
MOJTyYUTh MOJICTH C TYYIIUMH METPUKAMU KauyecTBa pabOThI, C IPYroil CTOPOHBI HE SBISIOTCS
M30BITOYHBIMU U HE TIEPEOOYUECHHBIMHU.

BeIYucIuTh Clieyromue METPUKH PaOOTHI:

Hns perpeccopa: MSE, MAE, R2 a1t Bcex mOTy4eHHBIX MOJIETIEH.

Kpurepun onenuBanus:

Pe3ynbpTaTel KOHTPOJIBHOI pPAabOTHI ONpPEAEISAIOTCS OLEHKAMU «OTIMYHO», «XOPOILOM,
«YJIOBJIETBOPUTEIILHO», «HEYIOBIETBOPUTEIBHOY.

OneHka «OTIMYHO» BBICTABIISETCSI, €CJIU JaHbl IPAaBUIbHBIE OTBETHI HA BCE TEOPETUUECKUE
BOIIPOCHI U BCE 33/1a4U peLICHbI O3 OLUTHOOK.

O1eHKa «XOpOIL0» BBICTABISIETCS, €CIIM KOPPEKTHBIE OTBETHI JIaHbl HA OOJBIIYIO YacTh
BOIIPOCOB, HO OBUIM OTMEUYEHBbl HEYBEPEHHOCTh B OTBETE M HH(OpMalMs MpeAcTaBieHa
(dparmeHnTapHo, TaKKe 3a7a4u ObLTH pEeIIeHbl IPABUIBHO C HEOOIbIINMH 3aMEUYaHUSMH.

OueHka «yJIOBJIETBOPHUTEIBHO» BBICTABISAETCSA, €CIA JAaHbl MPAaBWIbHBIE OTBETHl HA
MI0JIOBUHY TEOPETHUYECKHE BOIIPOCHI U OJIHA U3 3a]a4 pellieHa C Herpyooil olmoOKoi.

OueHka «HEYJIOBJIETBOPUTEIBLHO» BBICTABIISIETCS, €CJIM KOPPEKTHBIE OTBETOB MEHBIIIE
MIOJIOBUHBI U 33jaui ObUIM PEILIEHbI HEITPaBUIIbHO.

3. OueHoYHbIe MaTepHAJIbI HTOFOBOr0 KOHTPOJISA (IPOMEKYTOYHON aTTecTalluu) U
KPUTEPUHU OLleHUBAHUS

DK3aMEeHaIMOHHBIN OMJIET COCTOUT U3 TPEX YacTeH.
[TepBas yacTh npeacTaBiseT co0oii TecT u3 5 Bonmpocos, mposepsitomux UYK-1.1, ©UYK-1.2,
NVYK-1.3. OTBeThI Ha BONPOCH! IEPBOM YaCTH JTAIOTCS ITyTEM BBIOOPA U3 CITUCKA MPEII0KECHHBIX.

Bropast yacts comepkuT onuH Bompoc, nposepsromuii MYK-1.1, UYK-1.2, UYK-1.3.
OTBeT Ha BOIIPOC BTOPOI YacTH JJaeTcsl B pa3BepHYyTOM (opMe.

Tpetbst wacte comepxut 2 Bompoca, nposepsitomux MYK-1.1, UYK-1.2, UVK-1.3 u
0o OpMIICHHbIE B BUJIE TPAKTHUECKHX 3a/1a4d. OTBETHl Ha BOIIPOCHI TPETHEH YaCTH MPeAIoiaraoT
peleHune 3a7a49 ¥ KpaTKyro MHTEPIPETalUIO IIOJyUYEHHBIX PE3yIbTaTOB.

IlepeueHp TEOPETUUECKHUX BOIPOCOB:

1. Onumure TpU pa3iIUYHBIX METO/A, C IMOMOIIBIO KOTOPHIX MOKHO TOYHO HACTPOUTH
npenBaputenbHo o0yueHHyro CNN ImageNet.

2. OnwuimuTe, Kak paboraet HeliporHas nepeaada ctuiis (Neural Style Transfer)

3. CnenuanucTt Mo JaHHBIM IIpEeArnonaraeT, 4yro: a) Omnepanusi CBEPTKU SBISETCS Kak
JIMHEIHOM, TaK U MHBApHaHTHOW K caBury. D) Omnepaius CBEpTKH MOX0Xa HA KOPPEJSIHIO, 32
UCKJIIOYEHHEM TOro, 4TO Mbl MepeBOopaurMBaeM (GUIBTP Mepel NPUMEHEHHEM oleparopa
Koppemsiiuu.C) Onepaiys CBEpTKU TOCTUTaeT MaKCUMyMa TOJIBKO B TEX CIydasiX, Koraa GuibTp
B OCHOBHOM II0XOK Ha OINPEAEIEHHYIO YacTh BXOAHOTro curnana. IIpas nu oH, npenmnosnaras 31o?
[TonpoOHO 00BSICHUTE 3HAUEHHUE ITUX YTBEPKACHUM.

4. Jlano m3oOpaxkeHue pazmepoM w X h u aapo mupunoi K. CkolbKO YMHOXKEHUH U
CIIO’KEHUM TpedyeTcs Il CBEPTKU U300paKeHuUs?

5. Bepnocts (Accuracy) mepcenTpoHa pacCUMTBHIBAETCS KaK KOJMYECTBO MPABUIIBHO
KJIacCU(PUITMPOBAaHHBIX ~ O0Opas3lloB, JEJEHHOE Ha  O00IIee KOJWYECTBO  HEMPABHIBHO
KJIaccU(UIIUPOBAaHHBIX 00Pa3IIOB.

6. KakoBo Hambosee pacnpocTpaHeHHOE TpUMEHeHHe ciioeB Max-myauHra?

7. Uto Takoe batch-nopmanuzarus?

8. Uto Ha caMOM JieJie 03Ha4YaeT TEPMHUH CTOXAaCTUYECKUI B CTOXaCTUYECKOM T'PaJIUEHTHOM
criycke? Mcronp3yeT a1 OH KaKoH-JIn00 TeHepaTop ciaydalHbIX ynucen?



9. OObsicHHUTE, MTOYEMY IPU CTOXACTUYECKOM TI'PATUEHTHOM CITyCKE KOJIMYECTBO 3IIOX,
HEOOXOIUMBIX MJISi MPEOJOJICHUS OIPENEJIEHHOI0 IOpora IMOTepb, YBEIUYHBAETCS IO Mepe
yMEHbIIIEHUs pa3Mepa nakera?

10. Kak paboraer obydenue ¢ yuetom MoMeHTa? OOBSICHUTE POJb IKCIOHEHIIUATBHOTO
3aTyXaHus B IIpaBuiie OOHOBJICHUS IPAJUEHTHOIO CITyCKa.

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

12. B uem pa3zHuIa MEXTY pEKYPPEHTHON HEUPOHHOM CEThIO M HEUPOHHOM CETHIO TPSIMOTO
pacnpocTpaHeHus?

13. B uem pa3HuIia MEX 1y peKyppPEHTHON HEUPOHHOM CEThI0 MU HEUPOHHOM CEThIO TPSIMOTO
pacnpocTpaHeHus?

14. 1y 4ero MOXHO HCIIOJIb30BaTh PEKYPPEHTHYIO Heliponuyro ceth (RNN)?

15. Kak BiOupaercst pyHKIus OoTEphH?

16. Uto Takoe 3aTyXawIIUi TpagueHT B IIyOokoMm oOydeHun? UTo Takoe B3pBIBHOM
IpaJueHT B rIyOoKoM o0yueHnn?

17. VI3 kakuX 4yacTeil COCTOUT aBTOIHKOAEP?

18. Yro Takoe mammHa bonbimana?

19. 13 xakux 4acTeil COCTOUT T€HePaTUBHO-COCTSI3aTeNbHAS CETh?

20. HctuHHO IM BBICKa3biBaHWE: VI3BIedueHHE NPU3HAKOB B KOHTEKCTE TIyOOKOTO
o0ydeHHss OCOOCHHO TMIOJEe3HO, KOrja IielieBas 3aJada HE BKIIOYaeT B ce0s JOCTaTOYHO
pa3MeueHHBIX JaHHbIX s yenemHoro ooyderns CNN, koropast xopomio 06o0miaer?

21. Ompezenute TEPMHUH «TOHKast HacTpoiika» (Fine-Tuning) npeaBapuTeibHO 00yYCHHOM
CNN na mabope ImageNet.

22. B kakux ciydasx ucnonbsyercs myamuar (padding) B rirybokom oOyueHun?

23. 3aueM HCIOJIB3YIOTCS coeuHeHus ObIcTporo goctymna B ResNet?

24. Kaxk BbIOMpaeTcsi CKOpocTh 00y4eHUs B ypaBHEHUU OOHOBJICHUS BECOB?

25. Kak MOXHO TOJy4UTh MPEICTABICHHUS IPHU3HAKOB, H3BJICKAEMBIX BBIOPAHHBIM
GbuIbTPOM B rITyOOKON CBEPTOUHOM Moenu?

26. Kakvie (hyHKIMH aKTHBAIIMH UCTIONB3YIOTCS B HEHpoHax ?

27. Ilouemy B IiIyOOKHX CBEPTOUHBIX CETSAX KOJIMYECTBO (PMIBTPOB HE YMEHBIIAETCS I10
Mepe TMPOJIBUKECHHUSI CUTHAIIOB 110 CETH?

28. Uto Takoe moTeps KOHTEKCTa B PEKYPPEHTHBIX MOJIENSIX ?

29. Kakwue reiTel ucoib3yrores B stueiike LSTM?

30. Jlns xakux 3a7a4 UCTIOIB3YeTCsl IByHANpaBIeHHAs peKyppeHTHas MOJIEINb?

[Ipumeps! 3anau:

3anayva 1.

[TocTponTh OMHAPHBIHM Ki1accupUKaTOp

st Habopa OreHKa BEpOSTHOCTH, TOTO, YTO KIMEHT OTKPOET OaHKOBCKHH JETO3UT B
pe3ynbTaTe MapKeTHHToBOil akmmu:  https://archive.ics.uci.edu/ml/datasets/Bank+Marketing
Kuacc: atpudyt 21 -y - has the client subscribed a term deposit? (binary: 'yes', 'no’).

BbINONMHUTE 3arpy3Ky M NpelBapUTEIbHYI0 00pabOTKy JaHHBIX M3 HaOopoB. Paznenuth
KaX]IyI0 BEIOOPKY Ha 00y4aronyto, TECTOBYIO U BauaarimoHHyo. [Iponssectn 00yuenne Habopa
HEHPOCETEBBIX APXUTEKTYp, OTIMYAIOIIMXCS pa3HbIM HAOOpPOM MapamMeTpoB: YHUCIO CIOEB,
KOJINYECTBO HEHPOHOB B CIIOSIX, (PYHKIINN aKTUBAIIUH B CIOSX, IPOIIETYP ONTHMHU3AINH:

ITonoOpaTe apXUTEKTYpbl HEHPOHHBIX CETeH, KOTOpbIE C OJHOM CTOPOHBI MO3BOJISIOT
MOJTYYUTh MOJIENN C JIyYIIMMHA METPUKaMH KadecTBa pabOoThI, ¢ APYTrol CTOPOHBI HE SIBIISTIOTCS
U30BITOYHBIMH U HE Nepeo0yUeHHBIMH.

BrerauciuTe cneyronme MeTpuKl paboThL:

Jns 6unapHoro kinaccugukaropa: Recall, Precision, Weighted Accuracy, AUC s Bcex
HCCIIEIOBAHHBIX MOJIENCH.

3amaua 2.



[Toctpouth MHOTOKJIACCOBBIM  Kiaccubukatop s Habopa OreHKa 310pOBbS
BHYTpUYTpoOHOTrO pasBuTHs tuiona: https://www.kaggle.com/datasets/andrewmvd/fetal-health-
classification Metka knacca: fetal health.

BhINONHUTE 3arpy3Ky | MpelBapUTEIbHYI0 00padOTKy JaHHBIX u3 HaOopoB. Paznmenuth
KaXKIYI0 BEIOOPKY Ha 00y4arollyro, TECTOBYIO U BajauaalnoHHyto. [Iponssectu o0yuenue Habopa
HEHPOCETEBBIX APXUTEKTYp, OTJIMYAIOMIMXCS pa3HbBIM HAOOpPOM MapaMmeTpoB: YHCIO CIIOEB,
KOJIMYECTBO HEHPOHOB B CIIOSX, (YHKUIMHU aKTUBAILIUU B CIIOSIX, TPOLEAYP ONTUMHU3AINH:

[TogoOpaTh apXUTEKTyphl HEHPOHHBIX CETEH, KOTOpPHIE C OJHOW CTOPOHBI IMO3BOJISIOT
MOJIYYUTh MOJIETH C JYUYIIMMH METPUKaMU KauecTBa paboOThbl, ¢ IPYroil CTOPOHBI HE SIBISIOTCS
M30BITOYHBIMU M HE TIEPEOOYICHHBIMHU.

BoruncnuTs crieyromnye METpUKH paboThI:

Jiis mHOTOKITaccoBoro kinaccudukaropa: Recall, Precision, Weighted Accuracy, AUC anst
BCEX KJIACCOB BCEX MCCIIeOBaHHbIX Mozenei. BeiBectn ROC-kpuBble A1 KaXKJI0ro Kiacca B
Jy4iieM Kiaccudukarope.

3anaya 3.

[Toctpouts perpeccop JUTST Habopa Apenna BEJIOCHUIIEIOB:
https://archive.ics.uci.edu/ml/datasets/Bike+Sharing+Dataset, mnpenckaspiBaeMoe 3Haue€HUE —
KOJIMUECTBO apeH]l BEJIOCUIIEZIOB B CyTKH (Area), daiin day.csv.

BbInonHuTh 3arpy3Ky M npeaBapuTelbHYI0 00padOTKy JaHHBIX U3 HabopoB. Pa3nenuts
KaXKIYI0 BEIOOPKY Ha 00y4aroIlyro, TECTOBYIO M BaluaalnoHHyo. [IpousBectu o0yueHnue Habopa
HEHPOCETEBBIX APXUTEKTYp, OTIMYAIOIIMXCS pa3HbIM HAO0OPOM MapamMeTpoB: YHUCIO CIOEB,
KOJIMYECTBO HEHPOHOB B CIIOSX, (DYHKIMU aKTUBAIIUU B CIIOSIX, TPOLEAYP ONTHMHU3AIIH:

[TogoOpaTh apXuUTEKTyphl HEHPOHHBIX CETEH, KOTOPHIE C OJHOW CTOPOHBI IMO3BOJISIOT
MOJYYUTh MOJIETH C TYUYITMMH METPUKaMU KauecTBa paboOThl, C IPYroil CTOPOHBI HE SIBISIOTCS
M30BITOYHBIMU U HE IEPEOOYUEHHBIMHU.

BoruncnuTs crieyromuye METpUKH paboThI:

Jnsa perpeccopa: MSE, MAE, R2 nist Bcex MoJIy4eHHBIX MOJIETEH.

Kpurepun onenuBanus:

PesynbraThl ~ 9K3aMeHa  ONpEAEISIOTCS  OLIEHKAaMH  «OTJIMYHO»,  «XOpOILOY,
«YAOBJIETBOPUTEIILHOY, «HEYIOBIETBOPUTEIBHOY.

O1eHKa «OTIMYHOY» BBICTABIISETCS, €CIIU aHbl IPAaBUIIbHBIE OTBETHI HA BCE TEOPETHUECKUE
BOIPOCHI U BCE 33/1a4U pELICHBI O€3 OLINOO0K.

O1eHKa «XOpOIL0» BBICTABJISIETCS, €CIIM KOPPEKTHBIE OTBETHI J1aHbl HA OOJBIIYIO YacThb
BOIIPOCOB, HO OBbUIM OTMEUYEHbl HEYBEPEHHOCTb B OTBETE M MHQOpMalMs MpeAcTaBieHa
(bparmMeHTapHO, TaKXe 3a7aui ObLIN pelIeHbl IPABUIBHO ¢ HEOOJIBIIMMHU 3aMEeYaHHSIMU.

OneHka «yJOBJIETBOPUTEIBHO» BBICTABIIAETCS, €CIAM JAaHbl IMPaBWIbHBIE OTBETHI Ha
MOJIOBUHY TEOPETUYECKHE BONPOCH U OJTHA U3 33]a4 pelIeHa ¢ Herpy0oii ommoOKoi.

OneHka «HEYIOBJIETBOPUTEIBHO» BBICTABISIETCS, €CIM KOPPEKTHBIE OTBETOB MEHBIIE
MIOJIOBMHBI U 33/1a4M OBUIM PELIeHbI HEMPABUIIBHO.

4. OueHo4YHbIe MaTePHAJIbI A/ IPOBEPKHU OCTATOYHBIX 3HAHUH (chOpMHPOBAHHOCTH
KOMIIeTeHIIHil)

Tect (MYK-1.1, UYVK-1.2, UYK-1.3)
1. Kakasg HCﬁpOCGTeBaﬂ MOZCIIb U3 IICPCUUCIICHHBIX B J'Iy‘-II.I.ICfI CTCIICHU IMOAXOAUT OJIA
IIPOTHO3UPOBAHUS BPEMEHHBIX MOCIEA0BATEIIBHOCTEN?

a) Single-Layer Perceptron

0) CNN

B) LSTM

r) Multi-layer Perceptron



2. Ilouemy Mozenu Ha CBEPTOUHBIX HEHPOHHBIX CETAX IMOKA3bIBAIOT HAWIIy4lINe
MoKa3aTesy Mo Kiaccu(pukauuu 0ObeKTOB Ha M300PAKEHUAX 110 CPABHEHHUIO C IPYTHUMHU
MoesiMu’?
a) OHM B BBICOKOH CTETNIEHN ONTUMHU3UPOBAHBI JIE 00pabOTKH BEKTOPOB C YHCIOBBIMH, &
HE KaTeropuajabHbIMH ITPU3HAKAMHU
6) Onu 001a1A10T MIMPOKUM HAOOPOM HHCTPYMEHTOB NPEOOpa30BaHUS IPU3HAKOBOTO
IIPOCTPAHCTBA, KOTOPbIE MOXKET BapbUPOBATH Pa3pabOTUUK B MOJEIU
B) OHU YUYHUTHIBAIOT KOPPEISALUIO CMEKHBIX KOMIIOHEHT BEKTOpa
r) OHM UCHOJIB3YIOT CYLIECTBEHHO O0JIblIEe YUCIO HACTPAUBAEMBIX [1apAMETPOB, 110
CPaBHEHHIO C APYTUMH MOJIEIISIMU
3. Kaxum riaBHeIM HelocTaTKOM 00J1a/1aeT peKyppeHTHAs HelpoHHas ceTh?
a) JlnmutenbHast mporeaypa o0ydeHus
6) HeBo3MOxHOCTh 00yUYEeHHS Ha KaTeropHaIbHbBIX JAHHBIX
B) CJI0’)KHOCTb 3alTOMUHAHUSI JUIUTEIIBHBIX MTOCIIEA0BATEILHOCTEH
r) Mcnonb30BaHue CyleCTBEHHBIX BHIYUCIUTEIbHBIX PECYPCOB
4. Kakue Mepbl He IPUBOJIAT K YMEHBILICHHIO ITepeoOydeHus] HeHpoceTeBO Mo ienn?
a) YcraHoBka mtpadoB 3a 00JbIINE 3HAUCHHS BECOB HEHPOHOB CETH
0) YBenuueHue KOJIMYEeCTBA CIIOEB CETH
B) JloGaBieHue nryma B BEIOOPKY
') YMeHblIeHHE KOJIMYeCTBAa HEMPOHOB CETU
5. Ot uero B OoJblIEl CTENIEHH 3aBUCUT YCIEIIHOE PEIICHUE 3a/1a41 KilacCU(UKaLuu
OJIHOCJIOMHBIM IIEPCENTPOHOM?
a) OT pa3Mepa BbIOOPKHU
0) OT pa3MepPHOCTH MPU3HAKOBOTO MPOCTPAHCTBA
B) COOTHOLIEHUS Pa3/ieleHusl BBIOOPKU Ha 00yYaroIlyto U TECTOBYIO
T) OT pacupeaeneHuss 00BEKTOB B IPOCTPAHCTBE MPU3HAKOB

Kitoun: 1 B), 2 B),3B),4 0), 51).
Kpurepuu oleHuBaHMSA: TECT CUYMTACTCS NPOMIEHHBIM, €ClIM OOy4YarolIHii OTBETHII
NPaBUIHHO KaK MHHUMYM Ha ITOJIOBHHY BOIIPOCOB.

3anauu

3amaua 1 (MYK-1.1, UYK-1.2, ©UVK-1.3)

[Toctpouts OuHapHBIN KiaccuuKaTop

s Habopa OleHKa BEpOSTHOCTH, TOTO, YTO KIMEHT OTKPOeT OAaHKOBCKHM JEMOo3uT B
pe3ynabTaTe MapkeThHroBou akmuu: https://archive.ics.uci.edu/ml/datasets/Bank+Marketing
Kuacc: atpubyt 21 -y - has the client subscribed a term deposit? (binary: 'yes', 'no’).

BbInomHUTE 3arpy3Ky M NpeaBapuTelbHYI0 00padOTKy JaHHBIX M3 HabopoB. Pa3nenuts
KaX/1yI0 BEIOOPKY Ha 00Yy4aroly1o, TECTOBYIO M BanuaaliMoHHyto. [Iponssect o0yuenune Habopa
HEHUPOCETEBBIX APXUTEKTYp, OTJIMYAIOIIMXCS pa3HbIM Ha0OpOM MapaMeTpoB: YHCIO CIIOEB,
KOJINYECTBO HEHPOHOB B CIIOSIX, (PYHKIIUN aKTUBAILIUH B CIOSX, IPOLETYP ONTUMU3ALIUY:

[TogoOpaTh apXUTEKTyphl HEHPOHHBIX CETEH, KOTOPHIE C OJHOW CTOPOHBI TO3BOJISIOT
HOJYYUTh MOJIENU C JIyYIIMMU METPHUKaMH KauecTBa padoThbl, C APYrol CTOPOHBI HE SIBISIOTCS
M30BITOYHBIMU U HE IEPEOOYUEHHBIMHU.

BbraucnuTe cnenyromuye METpUKH paboTh:

Jlna bunapHoro knaccugukaropa: Recall, Precision, Weighted Accuracy, AUC ans Bcex
UCCIJIEJOBAHHBIX MOJIETIEH.

3amava 2 (MYK-1.1, UYK-1.2, UYK-1.3)

[loctpouts MHOrOKIaccoBeId Kiaccudukatop it Habopa OrneHka 310pOBbi
BHYTPHYTpOOHOTO pa3BuTHs Iwiona: https://www.kaggle.com/datasets/andrewmvd/fetal-health-
classification Metka kinacca: fetal health.



BeimonHuTE 3arpy3Ky M NpeaBapHTENbHYI0 00pabOTKy JaHHBIX M3 HabopoB. Pa3zmennts
KaX/1yI0 BEIOOPKY Ha 00Yy4aroIyto, TECTOBYIO M BauaalioHHyto. [IponsBect o0yuenue Habopa
HEWPOCETEBBIX APXHUTEKTYp, OTIMYAIOIIUXCS Pa3HBIM HAa0OPOM IapaMeTpoOB: YHCIO CJIOEB,
KOJINYECTBO HEHPOHOB B CIIOSIX, (PYHKIUHN aKTUBAILIUH B CIOSX, IPOLETYP ONTHMU3ALIUY:

[TonoOpare apXUTEKTyphl HEHPOHHBIX CETEH, KOTOpPHIE C OJHOW CTOPOHBI IMO3BOJISIOT
HOJYYUTh MOJICNIU C JIyYIIMMHA METPHUKAMH KauecTBa pabOoThbl, C APYTroW CTOPOHBI HE SIBISIOTCS
U30BITOUYHBIMH U HE TIEPe00yYECHHBIMHU.

BbraucnuTe crnenyromume METpUKH paboTh:

Jlist MHOTOKITaccoBoro kinaccupukaropa: Recall, Precision, Weighted Accuracy, AUC mis
BCEX KJIACCOB BCEX MccileoBaHHbIX Mojeneil. BeiBectu ROC-kpuBble 115 KaX10ro kiacca B
JTydiieM KiaccudukaTope.

Teopernueckue BOpocskI:

1. Onumure Tpu pa3iavMyuHbIX METOJA, C TOMOUIbIO KOTOPBIX MOYXKHO TOUHO HACTPOUTH
npeaapurtenbHo 00ydeHHyr0 CNN ImageNet.

2. OnwumuTe, Kak paboraet Heiipornas nepeaada ctuiist (Neural Style Transfer)

3. CneuuanucT 1o JaHHBIM Ipeanonaraer, 4yro: a) Omepauus CBEpTKU SBJISETCA Kak
JIMHEIHOM, TaK U MHBApHaHTHOW K caBury. D) Omnepaius CBEpTKH MOX0Xa Ha KOPPEJSIHMIO, 32
UCKJIIOYEHHEM TOro, 4TO Mbl IepeBOpaurMBaeM (GWIBTP Iepel HIPUMEHEHHEM oIlepaTropa
Koppesiiun.C) Onepanus CBEPTKH TOCTHTAeT MAaKCUMyMa TOJIBKO B TEX CIydasiX, Koraa QUibTp
B OCHOBHOM IIOXO0K Ha OIpEeJIeIEHHYI0 YacTh BXOJHOro curHaia. [Ipas iu oH, npeanosaras 310?
[TogpoOHO 00BsCHUTE 3HAYEHUE STUX YTBEPIKICHUN.

4. Jlano n3oOpaxeHue pazmepoM w X h u aapo mupuHoi K. CkoybKO yMHOXEHUH U
CIIOKEHUH TpeOyeTcst sl CBEPTKU U300paKeHUs?

5. Bepnoctb (AccCuracy) mnepcenTpoHa pacCUMUTBIBAETCS KaK KOJUYECTBO IMPABUIIBHO
KJIacCU(UIIMPOBAHHBIX  00pa3loB, JEIEHHOE Ha O0mee KOJUYECTBO  HEMPaBUIBHO
KJIacCU(PUITMPOBAHHBIX 00Pa3IIOB.

6. KakoBo Haubosee pacnpocTpaHeHHOE pUMeHeHHe ciioeB Max-mynuHra?

7. YUro takoe batch-mopmanuzanms?

8. Uto Ha caMOM jieJie 03HAa4YaeT TEPMHUH CTOXAaCTUYECKUI B CTOXaCTUYECKOM I'PaJIMEHTHOM
criycke? Mcronp3yeT a1 OH Kakoi-InO0 TreHepaTop ciaydalHbIX ynucen?

9. OObsicHUTE, MTOYEMY IPU CTOXACTUYECKOM I'PATUEHTHOM CITyCKE KOJIMYECTBO 3IIOX,
HEOOXOIUMBIX JJIsi MPEOIOJIEHUS] OIpPENIeIEHHOr0 IOopora IMoTepb, YBEIWYMBAETCS IO Mepe
YMEHbIIIEHUS pa3Mepa nakera?

10. Kak pabotaer oOydeHue ¢ yueroM MoMeHTa? OOBSCHUTE POJIb HKCIOHEHIMAIBHOTIO
3aTyXaHHUs B ITpaBuiie OOHOBJIEHUSI IPAIUEHTHOIO CITyCKa.

11. B yem pazuuna mexay Gyrkuusmu Sigmoid u Softmax?

12. B ueM pa3HuLa MeX/1y peKyppeHTHON HEHPOHHOMN CEThI0 U HEHPOHHOM CEThIO IPSIMOTO
pacnpocTpaHeHus?

13. B yem pa3Huiia Mex 1y peKyppeHTHON HEUPOHHOU CEThIO U HEUPOHHOM CETHIO MPSIMOTO
pacnpocTpaHeHus?

14. Jlnst yero MOKHO MCIIOJIb30BaTh PEKYPPEHTHYIO HelpoHHyIo ceTh (RNN)?

15. Kak BeiOupaercst pyHKIus HOTEPh?

16. Uro Takoe 3aryxawoluil rpaJueHT B IIyOokoM o0yueHuH? YTo Takoe B3pHIBHON
IPaJUEHT B Ir1yOoKoM o0yueHnn?

17. VI3 kakuX 4acTeil COCTOUT aBTOIHKOEP?

18. Uto Takoe mamuaa bonsimana?

19. 13 kakux 4acTeil COCTOUT Fr€HePATUBHO-COCTA3ATEIbHAS CETh?

20. HctuHHO 5M BbICKa3blBaHue: VI3BNeueHHE NPU3HAKOB B KOHTEKCTE TIIyOOKOTo
o0ydeHHss OCOOEHHO TMOJI€3HO, KOrja IiejeBas 3ajada HE BKIIOYaeT B ce0s JOCTaTOYHO
pasMeueHHbIX JaHHBIX 171 yenenHoro ooydenus CNN, kotopas xopoiio o6o01maer?



21. Onpenenure TEPMUH «TOHKas HacTpoiikay» (Fine-Tuning) npeaBapuTensHO 00yUeHHOM
CNN na natope ImageNet.

22. B kakux cirydasx ucnojb3yercs myaauur (padding) B rimybokoM o0yueHuu?

23. 3aueM HCIOIB3YIOTCS coenuHeHus ObIcTporo goctyna B ResNet?

24. Kak BbIOMpaeTcs CKOpOCTh OOYYECHHS B YPAaBHECHUH OOHOBJICHHUS BECOB?

25. Kak MOXHO TOJIy4UTh TMPEICTABICHHUS IPHU3HAKOB, H3BJICKAEMBIX BBIOPAHHBIM
(GbuUIBTPOM B IrIIyOOKOH CBEPTOYHOM Mo IeTn?

26. Kakue (hyHKIMM aKTUBAIIMK UCTIONB3YIOTCS B HEHpoHax ?

27. lloyuemy B Ti1yOOKHX CBEPTOYHBIX CETAX KOJIWYECTBO (UIHTPOB HE YMEHbILACTCS I10
Mepe MPOJIBUKEHHUSI CUTHAJIOB 110 CETH?

28. Uto Takoe noTeps KOHTEKCTa B PEKYPPEHTHBIX MOJIENSIX ?

29. Kakwue reiTsl ucnoib3yrorcs B stueiike LSTM?

30. Jlis kakux 3a7a4 UCHOJIb3YeTCsl IByHAMpaBIeHHAs peKyppeHTHAs MOJEIb?

HNudopmauus o pazpadoTunkax

AxcénoB Cepreit BimagumupoBuy, K.T.H., Kadeapa TEOPETHUECKUX OCHOB MH(POPMATUKU
(TON) UuctutyTa npukiaaHoi MareMaTuky U koMibioTepHbix Hayk (MTIMKH) Haunonanbnbrit
uccienoBarenbckuil Tomckuil rocygapcrennslil yausepeuteT (HU TI'Y), nouent kad. TOU



