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1. KOMHeTeHIII/II/I H HWHIUKATOPbBI HUX [JdOCTH)KCHHUS, MNMpOBEepACMbIC¢ JTaHHLIMH
OLCHOYHBIMU MaTepUaiaMu

Lenbto OCBOEHMSI JUCHIUIUIMHEI SBIsIETCS (POPMHUPOBAHKE CIIEAYIOMIUX KOMIIETSHIUI:

[1K-4 Crioco6eH yrpaBisiTh MOTy4eHHEM, XpaHEeHUeEM, nepeadeid, o00paboTKoi 00bIInX
JAaHHBIX..

VYK-1 CnocoGeH ocyniecTBIATh KPUTUUECKUN aHaIN3 MPOOIEMHBIX CUTyalluii Ha OCHOBE
CHCTEMHOTI'0 TI0JIX0/1a, BBIPA0aThIBaTh CTPATETUIO ACUCTBUIA.

Pe3ynpTaTramMu ocBOEHUS IUCUUIUIMHBI SIBISIOTCS CIEAYIONINE WHANKATOPBI JOCTHKEHUS
KOMIIETECHLIUM:

NIIK-4.1 OcymecTBiaseT MOHMTOPUHI W OIIEHKY HPOM3BOAMTEIBLHOCTH 00pabOTKH
OOJBIINX JAHHBIX

NIIK-4.2 Hcnonb3yeT METOAbl M HMHCTPYMEHTBHI TOJYYEHHWs, XpaHEHUs, Iepenadu,
00paboTKH OONBIINX TAHHBIX

UIIK-4.3 PazpabatpiBaeT TPEATIOKEHHS IO TOBBIIICHUIO TMPOU3BOIUTEILHOCTH
00paboTKH OONBIINX TAHHBIX

NVYK-1.1 BeisgBiser mnpoOJeMHYI0 CHUTyallldi0, Ha OCHOBE CHCTEMHOrO IOAX0ja
OCYILECTBIISIET €€ MHOTO()aKTOPHBIN aHAJIN3 U JJUATHOCTHKY.

NVYK-1.2 OcyumectBisger MNOUCK, OTOOp M CUCTEMaTH3alUil HHQOpPMAIUKU IS
OTIpeJIeNIeHUs allbTePHATUBHBIX BAPUAHTOB CTPATErMUECKUX PELICHUN B MPOOIEMHON CUTYaIUH.

NVYK-1.3 IIpennaraer 1 000CHOBBIBAET CTPATETUIO JCHCTBHI C y4eTOM OrpaHUYECHHH,
PHCKOB ¥ BO3MOXHBIX ITOCJIEICTBUI.

2. OneHo4YHbIe MaTepPHAJIbl TEKYIIET0 KOHTPOJISI H KPUTEPHUH OLlCHUBAHHSA

OneMeHTBI TEKYIIETO KOHTPOJIA:
— TECTHI;
— KOHTpOJIbHas paloTa;

Tect (UI1K-4.1, UTIK-4.2, UT1K-4.3, UYK-1.1, UYK-1.2, UYK-1.3)
1. Kakas HelipoceTeBas MOJENb U3 IEPEUHUCICHHBIX B JIy4lIEH CTENIEHU MOAXOANT JUIs
IPOrHO3UPOBAHUS BPEMEHHBIX MOCIIEI0BaTENbHOCTEMN?
a) Single-Layer Perceptron
6) CNN
B) LSTM
r) Multi-layer Perceptron
2. Tlouemy MoJenn Ha CBEPTOUYHBIX HEUPOHHBIX CETSIX MOKA3bIBAIOT HAWTYYILIHE
NIOKa3aTeNH Mo Kiaccu(puKkanuu 0ObeKTOB Ha M300PKEHHSX 110 CPABHEHHUIO C IPYTHMHA
MonesiMu?
a) OHH B BBICOKOH CTENICHH ONITUMHU3UPOBAHBI ISt 00pabOTKH BEKTOPOB C
YHCIIOBBIMHU, @ HE KaTErOpUaJIbHIMU MPU3HAKAMHU
6) Onu 005a1a10T MHUPOKUM HAOOPOM HHCTPYMEHTOB MPEOOPaA30OBAHHS
MIPU3HAKOBOT'O MTPOCTPAHCTBA, KOTOPHIE MOXKET BapbUPOBAThH Pa3pabOTUUK B
MOJIETHN
B) OHU YyUUTBIBAIOT KOPPEISALUIO CMEXKHBIX KOMIIOHEHT BEKTOpa
r) OHM UCTIONB3YIOT CYIIECTBEHHO O0JIbIIIEE YNCIIO HACTPAauBaEMbIX IapaMETPOB, 110
CPaBHEHHIO C APYTUMH MOJIEISIMU
3. KakuM riiaBHbIM HEIOCTaTKOM 00J1a/1aeT pPEeKyppEeHTHasl HEHpOHHAas CeTh?
a) JliurenpHas npoueaypa o0ydeHHs
6) HeB03MOXHOCTh 00y4EHUS HAa KaTETOPUAIBHBIX JTAHHBIX
B) CII0’)KHOCTb 3aIIOMUHAHUA JJIUTEIBHBIX [1OCIE10BATEIbHOCTEH
r) Hcnonbs3oBaHuE CyIIECTBEHHBIX BHIYMCIUTENIBHBIX PECYPCOB
4. Kakue Mepbl HE IPUBOASAT K YMEHBIICHHIO Iepeo0yUueHus: HelpoceTeBoi Moien?



a) YcraHoBka mrpadoB 3a O0IbIINE 3HAYCHHSI BECOB HEHPOHOB CETU
0) YBenuuyeHHE KOJMUECTBA CIIOEB CETH
B) JloGaBreHue nryma B BEIOOPKY
r) YMeHbllIeHHE KOJIMYecTBa HEHPOHOB CETH
5. Ot yero B GoJbILIEH CTENEHH 3aBUCUT YCIELIHOE PEIIeHUE 3a/1a41 KiIacCu()UKauu
OJTHOCJIOMHBIM HepCenTPOHOM?
a) OT pa3mepa BBIOOPKH
0) OT pa3MEepHOCTH MPHU3HAKOBOTO MPOCTPAHCTBA
B) COOTHOLICHHUS Pa3/ieIeHus] BBIOOPKU Ha 00YYaroOIyl0 U TECTOBYIO
I) OT pacnpeaeneHus: 00bEKTOB B IPOCTPAHCTBE MPU3HAKOB

Kitoun: 1 B), 2 B),3B),40), 51).
Kpurepuu oueHUBaHMA: TECT CYMTAETCS NPOMIEHHBIM, €CIM OOy4YarolINii OTBETHII
MPAaBHIHHO KAaK MUHHMYM Ha TIOJIOBUHY BOIIPOCOB.

KonTponsnas padora (UI1K-4.1, UT1K-4.2, UTIK-4.3, UYK-1.1, UYK-1.2, UVK-1.3)
KonrtpomnbHast paboTa COCTOUT U3 2 TEOPETHUECKUX BOMPOCOB U 3 3aad.

IlepeueHb TEOPETUUECKUX BOIIPOCOB:

1. Onumure Tpu pa3iIMuHbIX METO/A, C TOMOUILIO KOTOPBIX MOXHO TOYHO HAaCTPOUTH
npensaputensHo o0yueHHyro CNN ImageNet.

2. Onuumure, Kak padoraeT HeliponHas nepenada ctuist (Neural Style Transfer)

3. CneuuanucT mo JAHHBIM Hpefnonaraer, 4ro: a) Omepanus CBEpTKH SIBISETCS Kak
JUHEHHOM, TaK U MHBApUAaHTHOM K cABUTY. b) Onepaius cBepTKU MOX0XKa Ha KOPPEJSALUIO, 3a
UCKJIIOUEHHEM TOro, YTO Mbl IepeBopaunBaeM (UIBTP Tepea MPUMEHEHHEM OIepaTopa
Koppesiiuu.c) Onepanys cBepTKU JTOCTUTaeT MaKCUMyMa TOJIBKO B TEX Clydasix, Korjga GuibTp
B OCHOBHOM IIOXOJK Ha OIPEAEIEHHYIO YacTh BXOJHOro curHana. IIpas i on, npeanosnaras 31o?
[TonpoOHO 00BsICHUTE 3HAUEHHUE ITUX YTBEPKIACHUM.

4. Nano uzoOpaxkenue pasmepoM w X h u sapo mupunoit K. Ckoabko yMHOXXEHUH U
CJIO’KEHUH TpeOyeTcs sl CBEPTKH N300paskeHus?

5. BepuocTth (Accuracy) mepcenTpoHa pPACCUMUTHIBACTCA KAaK KOJMYECTBO IPABUIHHO
KJIaccU(UIMPOBAHHBIX  00pa3loB, JEJICHHOE Ha o0mee KOJUYECTBO  HEMPAaBUIBHO
KJIacCU(PUITUPOBAHHBIX 00OPA3IIOB.

6. KakoBo Hanbomnee pacnpocTpaHeHHOE IPUMEHEHHUE c10eB Max-mynuHra?

7. Yrto Takoe batch-nHopmanmzarus?

8. Uro Ha camMoM Jene O3Ha4aeT TEPMHUH CTOXaCTHMYECKUH B CTOXaCTHYECKOM
rpaueHTHOM citycke? Mcrmoabp3yeT i OH Kakoi-Tn00 reHepaTop CiiydyaiHbIX dyucen?

9. O06psAcHHUTE, TTOYEMY TPU CTOXACTHUECKOM TIPAJHEHTHOM CIIyCKE KOJWYECTBO 3IIOX,
HEOOXOIUMBIX JAJISl IIPEOIOJICHUS] OIPENEIEHHOr0 I[Opora MoTepb, YBEIMUYUBAECTCA 0 Mepe
YMEHBILIEHUS pa3Mepa nakera?

10. Kak pabortaer obydyeHue ¢ yuetom MmoMmeHTa? OOBICHUTE POJIb SKCIOHEHIIUAIHHOTO
3aTyXaHHs B IIpaBUjie OOHOBIICHUS IPAJUEHTHOIO CITyCKa.

11. B ueM pasnuma mexay ¢pyHkuusamu Sigmoid u Softmax?

12. B ueM pa3HMLIa MEXIYy pPEKypPpPEHTHOW HEUpPOHHON CEThI0O MU HEMPOHHOM CEThIO
IPSIMOTO PacIpoCTpaHEeHHUs?

13. B ueMm pa3HMIIa MEXJy pPEKyppPEHTHOW HEMpPOHHON CEThI0O MU HEMPOHHOM CETBIO
MPSIMOTO PaclpOCTpaHeHus?

14. Jlns 4ero Mo>KHO MCIIOJIb30BaTh PEKYPPEHTHYIO HEHPOHHYIO ceTh (RNN)?

15. Kak BbIiOMpaeTcst pyHKIHS OTeph?

16. Yto Takoe 3aTyxamooLuil rpagueHT B TriayOokoM oOyueHuu? UTo Takoe B3pHIBHOMH
IpaJueHT B IIyOOKOM 0OydeHuun?

17. N3 kakux yacTeil COCTOUT aBTO3HKOAEp?



18. Uto Takoe mamnaa bonsimana?

19. N3 kakux 4acTeil COCTOMT T€HEPATUBHO-COCTA3ATENbHAS CETh?

20. HctuHHO JM BbICKa3biBaHUE: VI3BleueHHME NPU3HAKOB B KOHTEKCTE TITyOOKOro
o0ydyeHus: O0COOEHHO TOJIE3HO, KOT/a IeJeBas 3ajada He BKIOYaeT B ce0s JOCTaTOYHO
pa3MeueHHbIX JaHHbIX A1 ycneuHoro ooyuenns CNN, kotopast xopoio 00o01miaer?

21. Omnpenenute TepMuH «TOoHKas HacTpoika» (Fine-Tuning) mpenBaputenbHo
ob0ydennoit CNN nHa Habope ImageNet.

22. B kakux ciydasix ucnoissyetcst mauar (padding) B rimy6okom obyuenun?

23. 3aueM HCIONIB3YIOTCS coelMHeHus1 ObICTporo AocTyna B ResNet?

24. Kak BbIOMpaeTcsi CKOPOCTh 00y4YeHHsI B ypaBHEHUH OOHOBJIEHMSI BECOB?

25. Kak MOXHO TMOJIy4YUTh TPEICTaBICHUS TPHU3HAKOB, H3BJIEKAEMbIX BBIOPaHHBIM
(GUIBTPOM B II1yOOKON CBEPTOYHON MOIETH?

26. Kakue pyHKIIMM aKTUBALIMH UCTIONb3YIOTCS B HEHpOHaX?

27. Ilouemy B riTyOOKHX CBEPTOUHBIX CETSIX KOJIMYECTBO (DPUIBTPOB HE YMEHBIIAETCS IO
Mepe MPOABUKEHHS CUTHAJIOB 110 CETH?

28. Yto Takoe noTepst KOHTEKCTa B PEKYPPEHTHBIX MOIEsIX?

29. Kakue reitsl ucnomib3yrorcs B s;uelike LSTM?

30. Jlns xakux 3a7a4 UCIOJIb3yeTCsl IByHANpaBlIeHHas peKyppEHTHAs MOJENb?

[Ipumepsr 3ana4:

3anaya 1

[TocTpouTh OMHAPHBIN KiIacCUPHUKATOP

st Habopa  OueHka  BEPOSTHOCTH — JIMarHOCTHKKM — jauabera y — dYelioBeKa
https://www kaggle.com/datasets/alexteboul/diabetes-health-indicators-dataset Knacc:
Diabetes 012. Kimacc orpunatensasiii — 0 (no diabetes — HeT quabeTa), Ki1acc MOTOKUTEITBHBIN —
1 & 2 (prediabetes — npenauadeTnueckoe coctosnue & diabetes - nuader).

BoInonHuTh 3arpy3Ky M npeaBapuUTelbHYI0 00pabOTKy NaHHBIX M3 HabopoB. Pazmenuts
KaXIyl0 BBIOOPKY Ha OO0ydYarollylo, TECTOBYI0O M BaluJallMOHHYyI0. [IpomsBectu oOyuyeHue
HaOopa HEHWPOCETEBBIX ApXHUTEKTYp, OTIUYAIOUIMXCS pa3HbIM HAOOpOM TapamMeTpoOB: YHCIO
CJI0EB, KOJINYECTBO HEHPOHOB B CIIOSIX, (PYHKIIUN aKTUBALIUH B CIOSAX, IPOLIETYP ONTUMHU3ALIUY:

[TogoOpaTh apXUTEKTyphl HEHPOHHBIX CETEH, KOTOPHIE C OJHOM CTOPOHBI MO3BOJISIOT
HOJYYUTh MOJIEJIN C JIyYIIMMU METPUKaMH KauecTBa paboTbl, ¢ APYroi CTOPOHBI HE SIBIIAIOTCA
M30BITOYHBIME U HE TTepe00ydeHHBIMH.

Bbruncnuts cienyronme MeTpuku paboThI:

s 6uaapHoro kinaccudukaropa: Recall, Precision, Weighted Accuracy, AUC mist Bcex
YICCIIEJOBAaHHBIX MOJIENICH.

3anava 2

[TocTpouTh MHOTOKJIACCOBBIN KIacCUPUKATOP

ans HaOopa OneHka YpoBHS (DM3UYECKOTO pa3BUTHS JIIOACH pasHOTO BO3pacTa:
https://www .kaggle.com/datasets/kukuroo3/body-performance-data Metka kiacca: class.

BeImonHuTE 3arpy3Ky M NpeaBapUTElIbHYI0 00paOOTKY JaHHBIX M3 HaOopoB. Paznenuts
KOKIYI0 BBIOOpKY Ha OO0yd4arollylo, TECTOBYIO M BaluJaluoHHyto. lIpomsBectu oOyueHue
HaOoOpa HEWPOCETEBBIX APXUTEKTYp, OTIMYAIOIIMXCS PAa3HBIM HAa0OpPOM MNapaMeTpOB: YHCIIO
CJIOEB, KOJIMYECTBO HEHPOHOB B CIIOSIX, PYHKIIUN aKTUBAILIUH B CIOSX, TIPOIETYP ONTHMHU3ALINY:

[TonoOparh apXUTEKTYpbl HEHPOHHBIX CETEH, KOTOpPhIE C OJHOW CTOPOHBI IMO3BOJIIOT
HOJYYUTh MOJIENIN C JIyYIIMMH METPUKAMH KauecTBa paboThl, ¢ APYroi CTOPOHBI HE SIBISIOTCS
M30BITOYHBIMH U HE TIepe00yYeHHBIMHU.

Brraucnute cnenyromuye METpUKH paboTh:



Jlns MHOTOKIaccoBoro kiaccuukaropa: Recall, Precision, Weighted Accuracy, AUC
JUISL BCEX KJIACCOB BCEX UCCIeNOBaHHBIX Mojenel. BeiBectn ROC-KkpuBbIE 111 KaXKI0TO Kilacca
B JIydlIeM Kiaccudukarope.

3amaua 3

ITocTpouts perpeccop

st Habopa KauwectBo BuHa:  https://archive.ics.uci.edu/ml/datasets/Wine+Quality
npeJcKa3biBaeMoe 3HaueHne — kadecTBo (Quality), daiin winequality-white.csv.

BoinonHuTh 3arpy3Ky U npeaBapuTebHyt0 00pabOTKy NaHHBIX M3 HaOopoB. Pazmenuts
KaXIyl0 BBIOOPKY Ha OO0ydYarollylo, TECTOBYI0O M BaluJallMoOHHYyI0. [IpomsBectu oOyueHue
Habopa HEWPOCETEBbIX APXUTEKTYp, OTIMYAIOIIUXCS Pa3HbIM HAaOOpOM MapaMeTpOB: UYUCIIO
CJI0EB, KOJIMYECTBO HEHPOHOB B CIIOSIX, (PYHKIIUN aKTUBALIUH B CIOSX, IPOLIETYP ONTUMHU3ALIUY:

[TonobpaTe apXUTEKTypbl HEMPOHHBIX CETEH, KOTOpbIE C OJHON CTOPOHBI MO3BOJISIOT
HOJYYUTh MOJIENIN C JIyYIIMMU METPUKaMH KauecTBa paboTbl, ¢ APYroi CTOPOHBI HE SIBIAIOTCS
M30bITOYHBIMU U HE NEPE00YUEHHBIMU.

Bbruucnuts cnenyromuye METpUKH paboThI:

Jnsa perpeccopa: MSE, MAE, R2 nist Bcex MoJly4eHHBIX MOJIETIEH.

Kpurepun onienuBanus:

Pe3ynbraThl KOHTPOJBHON pabOTHI ONPENENAIOTCS OLIEHKAMHU «OTIHYHOY», «XOPOIIO»,
«YIOBJIETBOPUTEIBHOY, «HEYIOBIETBOPUTEIHHOY.

OneHka «OTJIMYHO» BBICTABISIETCS, €CIM JaHbl TpaBUJIbHBIE OTBETHl Ha BCE
TEOPETHUECKUE BOTIPOCHI M BCE 3aJ]a4M PEIIeHbI 0€3 OITHOOK.

O1eHKa «XOpOIL0» BBICTABIISETCS, €CIIM KOPPEKTHBIE OTBETHI JaHbl HAa OOJBIIYIO YaCTh
BOIIPOCOB, HO OBUIM OTMEYEHHI HEYBEPEHHOCTh B OTBETE M WHGOpMAIMs NpeicTaBIcHA
(hparMeHTapHO, TaKKe 33aJja4u ObLITU PEICHBI MPABUIBLHO ¢ HEOOIBIIUMU 3aMEYaHHSIMH.

OrneHKa «yIOBICTBOPUTEIBHO» BBICTABISIETCS, ©CIHM JIaHBl TMPAaBHJIbHBIE OTBETHl Ha
HOJIOBUHY TEOPETUYECKHE BONIPOCH U OJIHA U3 3aJay pelIeHa ¢ Herpy0oi ommOKoii.

O1eHKa «HEYIOBICTBOPUTEIHHO» BBICTABIISIETCS, €CITH KOPPEKTHBIE OTBETOB MEHBIIIE
MOJIOBUHBI U 3371a4i ObUTH pellieHbl HeTTPaBUIBHO.

3. OueHo4YHbIe MATepPHAJIbl HTOTOBOI0 KOHTPOJS (MPOMEKYTOUYHOI aTTecTaluu) U
KPHUTepPUH OLleHUBAHUS

DK3aMEHAIIMOHHBIN OMJIET COCTOUT M3 TPEX YaCTEH.

IlepBas yactb npencTapiseT codoit Tect u3 5 Bonpocos, nposepstonmx UITK-4.1, UTIK-
4.2, UTIK-4.3, UVK-1.1, UYK-1.2, UYK-1.3 OtBeTbl Ha BOIPOCHI IIEPBOM YaCTH JAIOTCS IIyTEM
BbIOOpA U3 CITUCKA MPEI0KEHHBIX.

Bropas wacte comepxut oauH Bompoc, mposepsitoruit UITK-4.1, UTIK-4.2, UTIK-4.3,
NVYK-1.1, UYK-1.2, UYK-1.3. OTBeT Ha BOIpOC BTOPOI1 YacTu JaeTcs B pa3BepHyTOil hopme.

Tpetbs yactb cogepxut 2 Bonpoca, nposepsromux UIK-4.1, UTIK-4.2, UT1IK-4.3, VK-
1.1, ©YK-1.2, UYK-1.3u odopmieHHble B BUAE MpakTUYeCKUX 3amady. OTBETHl Ha BOIMPOCHI
TPETbe YacTU MpEeANojaralT pelieHHe 3aJad W KPAaTKyl0 HHTEPIPETALHIO IOJyYEHHBIX
pE3yJIbTaTOB.

[lepeueHb TEOPETHUECKUX BOMPOCOB:

1. OnummTe TpU pa3ITUIHBIX METO/IA, C TOMOIIBIO0 KOTOPBIX MOXXHO TOYHO HACTPOHUTH
npensaputensHo o0yueHnyro CNN ImageNet.

2. Onmmure, Kak padoraeT HeliponHas nepenada ctuist (Neural Style Transfer)

3. CnenuanucTt mo JaHHBIM MpeArnoiaraeT, 4ro: a) Omepaius CBEPTKU SBIAETCS Kak
JMHEHHOW, TaK ¥ MHBAPUAHTHON K cABHTY. b) Omepamusi CBEpTKH IMOX0Ka Ha KOPPEJSIHIO, 32
UCKJIIOYEHHEM TOro, 4YTO MbI IiepeBopaunMBaeM (UIbTp mepes NpUMEHEHHEM orepaTopa
Koppesiiun.c) Onepanus CBEpTKH TOCTHTAeT MAaKCUMyMa TOJIBKO B TEX CIydasx, Korjaa QUibTp



B OCHOBHOM IIOXOJK Ha OIPEAEIEHHYIO YacTh BXOJHOro curHana. [Ipas s on, npeanosnaras 31o?
[Tonpo6HO 00BACHUTE 3HAUEHHUE ITUX YTBEPKACHUH.

4. Jlano m3oOpaxenue pazmepoM w X h u sapo mupuHoi K. Ckoibko yMHOXEHUH U
CJIO’KEHUH TpeOyeTcs IIsl CBEePTKH N300paskeHus?

5. BepHocth (Accuracy) mepcenTpoHa pacCUMTHIBACTCS KaK KOJIMYECTBO MPAaBHIBHO
KJIACCU(UITMPOBAHHBIX ~ 00paslloB, [EJICHHOE Ha O00mee KOJUYECTBO  HEMPaBUIBHO
KJIaCCU(PHUITUPOBAHHBIX 0OPA3IIOB.

6. KakoBo Haubomnee pacnpocTpaHeHHOE MPUMEHEHHE clioeB Max-myiauHra?

7. Yrto Takoe batch-Hopmanmzarus?

8. Uro Ha camMoM jene O3HAa4aeT TEPMHUH CTOXaCTHMYECKUH B CTOXaCTHYECKOM
rpaueHTHOM citycke? Mcrmoabp3yeT i OH KaKoi-Tn00 reHepaTop CiiydyalHbIX yucen?

9. OOBsAcHHUTE, TIOYEMY TPU CTOXACTHUYECKOM TIPAIHEHTHOM CIIyCKE KOJWYECTBO 3IIOX,
HEOOXOJUMBIX JUIsl TPEOAOJCHHS OMPEAENIEHHOr0 MOopora IMOTepb, YBEIUYMBAETCA IO Mepe
YMEHBILIEHUS pa3Mepa nakera’?

10. Kak pabortaer oOydyeHue ¢ yuetom MmoMmeHTa? OOBICHUTE POJIb SKCIIOHEHITUAIHHOTO
3aTyXaHHs B IIpaBUjie OOHOBIICHUS TPAJHUEHTHOTO CITyCKa.

11. B yeM pasnHuia Mmexay GpyHkuusamu Sigmoid u Softmax?

12. B ueMm pa3HMLIa MEXIYy pPEKyppPEHTHOW HEMpPOHHON CEThI0O MU HEMPOHHOM CEThIO
IPSIMOTO PacIpoCTpaHEeHHUs?

13. B ueMm pa3HMIIa MEXJy pPEKyppEHTHOW HEMpPOHHON CEThI0O MU HEMPOHHOM CEThIO
MPSIMOTO PACTIPOCTPAHEHUA?

14. Jlns 4ero Mo>KHO MCIIOJIb30BaTh PEKYPPEHTHYIO HEHpOHHYI0 ceTh (RNN)?

15. Kak Be1Oupaercs PyHKIUS TOTEPH?

16. Yto Takoe 3aTyXamooLUil rpagueHT B TiayOokoM oOyueHuu? UTo Takoe B3pPHIBHOMN
TPaIUCHT B IITyOOKOM 00ydeHUN?

17. N3 xakux yacTeil COCTOUT aBTORHKOAEp?

18. Yro Takoe mamuHa bonpnmMana?

19. 13 xakux 4yacTell COCTOMT F€HEPATUBHO-COCTSI3aTENbHAs CETh?

20. WctuHHO 1nW BBICKa3bIBaHHWE: VI3BIeueHHWE NPHU3HAKOB B KOHTEKCTE TIYOOKOTO
o0yueHHss OCOOEHHO TIIOJIE3HO, KOTJa IleNieBasi 3ajlaya He BKJIIOYaeT B cels 10CTaTOYHO
Pa3MEUEeHHBIX JaHHBIX 115 ycnenrHoro ooyuenus CNN, koTopas xoporo 0600maeT?

21. Ompenenure TepMHH «TOHKas HacTpoiikay (Fine-Tuning) mnpeaBaputenbHO
obyuyennoit CNN Ha Habope ImageNet.

22. B kakux ciydasx ucnoib3yercs maauHr (padding) B rmy6okoM oOyueHun?

23. 3a4eM HCTIONB3YIOTCS COeIMHEeHUs ObICTporo noctymna B ResNet?

24. Kak BbIOMpaeTcs CKOpOCTh 00yYeHHS B ypaBHEHUN OOHOBJICHHUSI BECOB?

25. Kak MOXHO TMOJy4UTh MpPEJICTaBICHHUSI TMPU3HAKOB, H3BJIEKAEMbIX BBIOPAHHBIM
¢unbTpOM B rIIyOOKOM CBEPTOUHOM MoIenn?

26. Kakue pyHKIIMM aKTUBAIIMK HCTIOIB3YIOTCS B HEHpOHax?

27. IlouemMy B IIyOOKHX CBEPTOUHBIX CETSAX KOJIMYECTBO (PUIBTPOB HE YMEHBIIAETCS IO
Mepe MPOJBUKEHHS CUTHAJIOB TI0 CETH?

28. Yto Takoe noTepst KOHTEKCTa B PEKYPPEHTHBIX MOJEIAX?

29. Kakue reiThl ucnoiab3yrTces B ssueiike LSTM?

30. Jlns kakux 3a7a4d UCIOJIb3YETCsl IByHAIPaBIE€HHAs pEKyPPEHTHAs MOJENb?

[Ipumeps! 3anau:

3amauva 1.

[TocTpouTh OMHAPHBIN KJIACCH(PHUKATOD

s Habopa OrlleHKa BEPOSTHOCTH, TOTO, YTO KIHEHT OTKPOET OAaHKOBCKHH JIECMO3HUT B
pesynbTrare MapKeTHHTOBOM akmmu:  https://archive.ics.uci.edu/ml/datasets/Bank+Marketing
Kiacc: arpubyT 21 - y - has the client subscribed a term deposit? (binary: 'yes', 'no").



BbIMONHUTE 3arpy3Ky M NpelBapUTelIbHYI0 00pa0OTKY JaHHBIX U3 HaOopoB. Pa3nenuts
KXyl BBIOOpKY Ha oOOydyalolllylo, TECTOBYIO M BaJuJaluoHHyto. lIpousBectu oOyudeHue
HaOopa HEHWPOCETEeBBIX AapXMUTEKTYp, OTIUYAIOUIMXCS pa3HbIM HAOOpOM MapamMeTpoB: YHCIO
CJIOEB, KOJIMYECTBO HEHPOHOB B CIIOSIX, PYHKIIUN aKTUBAIIUH B CIOSX, IPOIIETYP ONTHMHU3AIINH:

[TonoOpaTe apXUTEKTYpbl HEHPOHHBIX CETe, KOTOpble C OJHOW CTOPOHBI IMO3BOJSIOT
MOJTYYUTh MOJIENH C JIYYIINMH METPUKaMHU KadyecTBa pabOThI, C IPYTroil CTOPOHBI HE SBISIFOTCS
U30BITOYHBIMU U HE NTepe00yUeHHBIMHU.

Beraucnute cnemyromme METpUKH paboThL:

Jns 6unapHoro kinaccupukaropa: Recall, Precision, Weighted Accuracy, AUC st Bcex
HCCIETOBAaHHBIX MOJIETICH.

3agauga 2.

ITocTpouTh MHOTOKJIACCOBBIM Kiaccupukatop ansi Habopa OrneHka 370pOBbs
BHYTpUyTpoOHOTO pa3BuTHs Iuioaa: https://www.kaggle.com/datasets/andrewmvd/fetal-health-
classification Metka knacca: fetal health.

BoinonHuTh 3arpy3Ky U npeaBapuUTeNbHyt0 00pabOTKy NaHHBIX M3 HabopoB. Paznenuts
KaXIyl0 BBIOOPKY Ha OO0ydYarollylo, TECTOBYIO M BaluJallMoHHYyI0. IIpousBectu oOyueHue
Habopa HEHpOCETEBbIX ApXUTEKTYp, OTIMYAIOUIMXCA pa3HbIM HAOOpPOM MapaMeTpoB: YHUCIO
CJI0EB, KOJIMYECTBO HEHPOHOB B CIIOSIX, (PYHKIIUN aKTUBALIUH B CIOSX, IPOLIETYP ONTUMHU3ALIUY:

[TonobpaTe apXUTEKTypbl HEMPOHHBIX CETEH, KOTOpbIE C OJHON CTOPOHBI MO3BOJISIOT
HOJYYUTh MOJIEJIN C JIyYIIMMU METPUKaMH KauecTBa paboTbl, ¢ APYroi CTOPOHBI HE SIBJIAIOTCA
U30BITOYHBIMH U HE IEPE0OYUEHHBIMHU.

Bbruucnuts cnenyromuye METpUKH paboThI:

st muHOTOKIIaccoBoro Kiaccudukaropa: Recall, Precision, Weighted Accuracy, AUC
JUIS BCEX KJIACCOB BCEX MCCIEI0BaHHBIX Mojenel. BeiBect ROC-kpuBBIe JUIsl KaX/10ro Kiacca
B JIy4lieM Kiaccudukarope.

3anaua 3.

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

BbInonHuTh 3arpy3Ky M NnpeaBapuUTebHYyl0 00pabOTKy NaHHBIX M3 HaOopoB. Pazmenutsb
KaXIyl0 BBIOOPKY Ha OO0ydYarollylo, TECTOBYIO M BaluJallMOHHYyI0. [IpousBectu oOyueHue
HaOopa HEHWPOCETEBBIX AapXHUTEKTyp, OTIUYAIOUIMXCS pa3HbIM HAOOpOM TMapamMeTpoB: YHCIO
CJI0EB, KOJINYECTBO HEHPOHOB B CIIOSIX, (PYHKIUHN aKTUBALUH B CIOSAX, IPOLIETYP ONTUMHU3ALIUY:

[TogoOpaTh apXUTEKTyphl HEHPOHHBIX CETEH, KOTOPHIE C OJHOM CTOPOHBI MO3BOJISIOT
HOJYYUTh MOJIENIN C JIyYIIMMU METPUKaMH KauecTBa paboTbl, ¢ APYroi CTOPOHBI HE SIBIIAIOTCA
M30BITOYHBIME U HE TTepe00ydeHHBIMH.

Bbruucnuts cnenyromuye METpUKH paboThI:

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

Kpurepun onienuBanus:

PesynbraThl  SK3aMeHa  ONPEAETSAIOTCS  OLIEHKAMH  «OTJIMYHO»,  «XOPOIIO»,
«YOBJIETBOPUTEILHOY, «HEYIOBICTBOPUTEIHLHO.

OneHka «OTJIIMYHO» BBICTABISETCA, €CIOU JlaHbl NpPaBUIbHbIE OTBETHl Ha BCE
TEOPETUUECKHE BOIIPOCHI U BCE 3aJ]a4l PEILIEHbI 0€3 OINOOK.

O1eHKa «XOpOIL0» BBICTABISETCS, €CJIM KOPPEKTHbIE OTBETHI JaHbI HAa OOJBIIYIO YaCTh
BOIIPOCOB, HO OBUIM OTMEYEHHI HEYBEPEHHOCTh B OTBETE M WHGOpMAIMs NpeACcTaBIcHA
(parMeHTapHO, TaKXkKe 33Ja4u ObUIM pelIeHbl IPABUIBHO C HEOOIBIIMMH 3aMEYaHUSIMHU.

OrneHka «yIOBICTBOPUTEIBHO» BBICTABISETCS, €CIHM JaHBl TMpPAaBUJIbHBIE OTBETHl Ha
IIOJIOBUHY TEOPETUYECKHE BOMPOCH U OJJHA U3 3aJay pelleHa ¢ Herpy0oi ommnOKoii.



OI_ICHKa «HCYAOBJICTBOPHUTCIIBHO» BBICTABJIACTCA, C€CJIM KOPPCKTHBIC OTBCTOB MCHBIIC
TIOJIOBHHBI U 3a1a4U ObLIN PEIICHBI HETTPABUIIBHO.

4. OueHouyHbIe MaTepHuaJIbl ISt NPOBEPKHU OCTATOYHBIX 3HAHUU
(chopmupoBannoctu kommnerenumin) UIIK-4.1, UI1K-4.2, UIIK-4.3, UYK-1.1, UYK-1.2,
NYK-1.3

Tect
1. Kaxkas HelipoceTeBast MOJENb U3 IEPEUNCICHHBIX B JyUIIeH CTENEHU MOAXOANUT AJIs
IIPOTHO3WPOBAHUS BPEMEHHBIX MOCIEA0BATEIIBHOCTEN?
a) Single-Layer Perceptron
06) CNN
B) LSTM
r) Multi-layer Perceptron
2. Ilouemy Mozenu Ha CBEPTOYHBIX HEMPOHHBIX CETAX IMOKA3bIBAIOT HAWITYYILINE
MOKa3aTeNHu Mo Ki1accudukanuu 00beKTOB Ha M300paKEeHUAX 110 CPAaBHEHUIO C APYTUMU
MOJIETIIMU?
a) OHHU B BBICOKOM CTENEHU ONTUMU3UPOBAHBI /Il 00paOOTKU BEKTOPOB C YHCIIOBBIMU, a
HE KaTeropuajabHbIMH ITPU3HAKAMHU
6) Onn 001a1a10T MIUPOKUM HAOOPOM HHCTPYMEHTOB MPE0Opa30oBaHUs TPU3HAKOBOTO
IIPOCTPAHCTBA, KOTOPHIE MOXKET BApbUPOBATH Pa3pabOTUUK B MOJIEIH
B) OHM YUYHUTBHIBAIOT KOPPEISALMIO CMEKHBIX KOMIIOHEHT BEKTOPa
r) OHM UCHIOJIB3YIOT CYLIECTBEHHO O0JIbliee YHCI0 HACTPAaUBAEMBIX ITAPaMETPOB, 110
CPaBHEHHUIO C APYTUMHU MOJIETSIMU
3. KakuM rinaBHBIM HEJOCTATKOM O0JIaZlaeT PeKyppeHTHAs HEWPOHHAs! CeTh?
a) [InurenpHas npouenypa oOydeHus
6) HeBo3MO)xHOCTH 00yUYeHHS Ha KaTeropHaIbHbBIX JAHHBIX
B) CI0’KHOCTD 3alIOMUHAHUS IJIUTENbHBIX OCIEA0BaTEIbHOCTEN
r) Mcnonb30BaHue CylIECTBEHHBIX BBIYMCIUTEIBHBIX PECYPCOB
4. Kakue Mepsl HE IPUBOJAST K YMEHBIICHUIO NTepeo0yueHus: HelipoceTeBoi Moienu?
a) YcraHoBka mTpadoB 3a 00JbIINE 3HAUCHHSI BECOB HEHPOHOB CETH
0) YBenuueHrue KOJTU4YeCTBa CIOEB CETH
B) JloGaBieHue nryma B BEIOOPKY
') YMeHbIIeHHEe KOJIMYeCTBa HEHPOHOB CETH
5. Ot yero B 6oJbIlel CTENEHN 3aBUCUT YCIIEUIHOE peIlIeHUe 3a1aui KiIacCu(UKaIuu
OJIHOCJIOMHBIM IEPCENTPOHOM?
a) OT pa3Mepa BEIOOPKH
0) OT pa3MepHOCTH MPU3HAKOBOTO MPOCTPAHCTBA
B) COOTHOIICHUS Pa3/ieleHUs] BBIOOPKU Ha 00YyYaroIyto U TECTOBYIO
I') OT pacnpe/eseHnss 00bEeKTOB B IPOCTPAHCTBE MPU3HAKOB

Kitoun: 1 B), 2 B),3B),40), 51).
Kpurepun oueHHMBaHHS: TECT CUUTAETCA MNPONAEHHBIM, €CIU OOyYarol[uid OTBETHII
NPaBWIBHO KaK MUHUMYM Ha ITOJIOBHHY BOITPOCOB.

3agaun

3anaua 1 (UI1IK-4.1, UT1K-4.2, UT1K-4.3, UYK-1.1, UYK-1.2, UYK-1.3)

[TocTpouTh OMHAPHBIN KIIaCCHPHUKATOP

s HaOopa OlieHKa BEpOSTHOCTH, TOTO, YTO KIMEHT OTKPOET OaHKOBCKMI JI€NO3UT B
pe3ynbTare MapKeTHHTOBOW akmmw:  https://archive.ics.uci.edu/ml/datasets/Bank+Marketing
Knacc: atpubyt 21 - y - has the client subscribed a term deposit? (binary: 'yes', 'no').

BbinonHuTh 3arpy3Ky U NnpeaBapuUTelbHYl0 00pabOTKy NaHHBIX M3 HabopoB. Paznenuts
KaXIYI0 BBIOOpDKY Ha OOydalollyro, TECTOBYIO W BalUIalMOHHYI. IlpomsBectn oOydeHue



HaOopa HEHWPOCETEBBIX ApXMTEKTYp, OTIUYAIOUIMXCS pa3HbIM HAOOpOM MapamMeTpoB: YHCIO
CJIOEB, KOJIMYECTBO HEHPOHOB B CIIOSIX, PYHKIIUH aKTUBAIIUH B CIOSX, IPOIIETYP ONTHMHU3AIINH:

[TonoOpaTe apXUTEKTYpbl HEHPOHHBIX CETeH, KOTOpblEe C OJHOW CTOPOHBI MO3BOJISIOT
MOJTYYUTh MOJIENH C JIYYIINMH METPUKaMHU KadyecTBa pabOThI, C IPYTroil CTOPOHBI HE SBISIFOTCS
U30BITOYHBIMU U HE Nepe00yueHHBIMHU.

Brraucnute cnemyromme MEeTpUKH paboThL:

s 6unapHoro kinaccugpukaropa: Recall, Precision, Weighted Accuracy, AUC st Bcex
HCCIETOBAaHHBIX MOJIETICH.

3amava 2 (UIIK-4.1, UT1K-4.2, UTIK-4.3, ©YK-1.1, UYK-1.2, UYK-1.3)

ITocTpouTh MHOTOKJIACCOBBIM Kiaccupukatop ansi Habopa OrneHka 370pOBbs
BHYTpUyTpoOHOTO pa3BuTHs Iuioaa: https://www.kaggle.com/datasets/andrewmvd/fetal-health-
classification Metka knacca: fetal health.

BoinonHuTh 3arpy3Ky M npeaBapuTeibHyt0 00pabOTKy NaHHBIX M3 HabopoB. Paznenutsb
KaXIyl0 BBIOOPKY Ha OO0y4Yarollylo, TECTOBYI0O M BaluJallMoHHYyI0. [IpousBectu oOyueHue
Habopa HEHWPOCETEBbIX AapXUTEKTYp, OTIMYAIOUIMXCA pa3HbIM HAOOPOM MapaMeTpoOB: YHUCIO
CJI0EB, KOJIMYECTBO HEHPOHOB B CIIOSIX, (PYHKIUN aKTUBALIUH B CIOSX, IPOLIETYP ONTUMHU3ALIUY:

[TonobpaTe apXUTEKTypbl HEMPOHHBIX CETEH, KOTOpbIe C OJHON CTOPOHBI MO3BOJISIOT
HOJYYUTh MOJIENIN C JIyYIIMMU METPUKaMH KauecTBa paboTbl, ¢ APYroi CTOPOHBI HE SIBIAIOTCA
U30BITOYHBIMH U HE IEPE0OYUEHHBIMU.

Boruucnuts cnenyromuye METpUKH paboThI:

st muHOTOKIIaccoBorO Kitaccudukaropa: Recall, Precision, Weighted Accuracy, AUC
JUISL BCEX KJIACCOB BCEX MCCIEN0BaHHBIX Moaenel. BriBect ROC-kpuBbIe ISl KaX/10ro Kiacca
B JIyullieM Kiaccudukarope.

Teopernueckue BONPOCHI:

1. Onumure TpH pa3iavyYHbIX METOJA, C TOMOUIBIO KOTOPBIX MOXHO TOUHO HaCTPOUTH
npensaputenbHo o0yueHHyro CNN ImageNet.

2. OnumuTe, Kak paboraeT HelipoHHas nepeaaya ctuiid (Neural Style Transfer)

3. CnenuaiucTt Mo JaHHBIM MpeAnonaraeT, 4yro: a) Omnepamusi CBEPTKU SBISETCS Kak
JUHENHHON, TaK U MHBApUAaHTHOM K cABMTY. b) Omeparnusi CBepTKH MMOX0XKa Ha KOPPEJALHUIO, 32
UCKJIIOYEHHEM TOrOo, 4TO MbI IlepeBOpaunMBaeM (UIBTp mepes NpPHUMEHEHUEM orepaTopa
Koppensauu.c) Onepanus CBEPTKH JOCTUTAeT MaKCUMyMa TOJIBKO B T€X clIydasx, Koraa GpuibTp
B OCHOBHOM IIOXO’ Ha OIpEENIEHHYI0 YacTh BXOAHOro curHana. [Ipas nu oH, npeanonaras 31o?
[Tonpo6HO 0OBACHUTE 3HAUEHUE 3TUX YTBEPXKICHUM.

4. Jlano m3o0paxenune pazmMepoM w X h u sapo mupuHor K. CkolbKO yMHOXEHUH U
CIIO’KEHUU TpeOyeTcs ISl CBEPTKU N300pakeHMs ?

5. BepHocth (Accuracy) HepcenTpoHa pacCUMUTHIBAETCS KAaK KOJUYECTBO IPABUIBHO
KJIacCU(PUITMPOBAHHBIX ~ O0pas3loB, JIEJIGHHOE Ha  O0IIee  KOJWYECTBO  HEMPABHIHHO
KJ1acCU(UIIMPOBAHHBIX 00PA31IOB.

6. KakoBo Hambosee pacnpocTpaHeHHOE MPUMEHEHHE clloeB Max-myuHra?

7. Yro takoe batch-nopmanuzanus?

8. Uro Ha camoM pene O3Ha4aeT TEPMHUH CTOXAaCTHYECKHH B CTOXACTHYECKOM
rpaiueHTHOM citycke? Mcromb3yeT Jin OH KaKoi-1100 reHeparop cirydyaiiHbIX yucen?

9. OObsicHUTE, MTOYEMY NPU CTOXACTUUYECKOM TIPAaJUCHTHOM CITyCKE KOJIHMYECTBO 3IIOX,
HEOOXOJMMBIX JJISi MPEOJOJICHUS] OINpPENEJIEHHOr0 IOpora IMoTepb, YBEIMYUBACTCA IO MeEpe
YMEHBIIEHUS pa3Mepa nakera?

10. Kak pabotaer oOy4enue ¢ yuetrom MoMeHTa? OOBSICHUTE POIb IKCIOHEHIIUATHHOTO
3aTyXaHus B ITpaBuiie OOHOBJICHUS IPAJUEHTHOIO CITyCKa.

11. B yem pazuuna mexay ¢pyakiusmu Sigmoid u Softmax?

12. B 4yeM pasHuna MEXJIy PEKypPPEHTHOM HEMPOHHON CEThI0 M HEUPOHHOU CEThIO
IPSIMOTO PAcIIpOCTPaHEHMSI?



13. B ueM pa3HMIIa MEXIy pPEKyppEHTHOW HEMPOHHON CEThI0O MU HEMPOHHOM CEThIO
MPSIMOTO PacHpOCTpaHeHus?

14. JIns 4ero Mo>KHO MCIIONIb30BaTh PEKYPPEHTHYIO HEHPOHHYIO ceTh (RNN)?

15. Kak BbIOMpaeTcst pyHKIHS OTephb?

16. Yto Takoe 3aTyxamooLuil rpagueHT B TriayOokoM oOyueHuu? UTo Takoe B3pHIBHOMH
IpaJueHT B NIyOOKOM 0OydeHuun?

17. N3 kakux yacTeil COCTOUT aBTO3HKOAEp?

18. Yto Takoe mamuHa bonbiimMana?

19. 13 xakux 4yacTell COCTOMT F€HEPATUBHO-COCTSI3aTENbHAs CETh?

20. UctuHHO 1M BbICKa3zbiBaHUE: l3BieueHue MPU3HAKOB B KOHTEKCTE TIyOOKOIO
o0yueHHss OCOOEHHO TIIOJIE3HO, KOrJa IefieBasi 3ajlaya He BKJIOYaeT B cels J10CTaTOYHO
pa3MeUyeHHbBIX TaHHBIX AJs ycreurHoro ooyuenus CNN, kotopas xopouio 06001aet?

21. Ompenenure TepMHH «ToHKas Hactpoiika» (Fine-Tuning) mnpeaBaputenbHO
obyuyennoit CNN na nHabope ImageNet.

22. B kakux ciyydasx ucnoib3yercs maauHr (padding) B rmy6okoM o0yueHun?

23. 3a4ueM HCTIONB3YIOTCS COeIMHEHUs ObICTporo noctymna B ResNet?

24. Kak BbIOMpaeTcs CKOpOCTh 00yYeHHS B ypaBHEHUU OOHOBJIEHHUS BECOB?

25. Kak MOXHO TMOJy4UTh MPEJICTaBICHUS] TNPU3HAKOB, H3BJIEKAEMbIX BBIOPAHHBIM
(GuIbTPOM B IIIyOOKOM CBEPTOUHOM Moienn?

26. Kakue pyHKIMN aKTUBALMU UCTOJIB3YIOTCS B HEMpoHax?

27. IlouemMy B Ii1yOOKHX CBEPTOUHBIX CETSAX KOJIMYECTBO (PUIBTPOB HE YMEHBIIAETCS IO
Mepe MPOJBUKEHHS CUTHAJIOB IO CETH?

28. Yto Takoe norepsi KOHTEKCTa B PEKYPPEHTHBIX MOJEIAX?

29. Kakue reiitsl ucnoib3yrorces B s;tuerike LSTM?

30. Jlns kakux 3a7a4 UCIOJIb3YETCsl IByHAIPaBIE€HHAs PEKYPPEHTHAs MOJENb?

HNudopmanus o paspadorunkax

AxkcénoB Cepreii BagumupoBud, K.T.H., Kadeapa TEOPETUIECKHX OCHOB MH(OPMATUKH
(TOH) MHHctuTyTa NpUKIATHOM MaTeMaTHMKH M KoMmbloTepHblx Hayk (MIIMKH)
Hanmonaneneiii uccnenoBatenbckuii Tomckuil rocyaapctBeHHbld yHuUBepcurer (HU TIY),
noueHt kad. TOU



