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1. KOMHeTeHIII/II/I U HHAHKATOPbLI HUX JOCTHXKCHHUSA, IIPOBEpAEMbIC TaHHBIMHA
OL€CHOYHBIMH MaTepHaAIaMH

[{enpro 0OCBOEHUS TUCIUTIINHBI SBISETCS POPMUPOBAHUE CIEAYIOMUX KOMITCTESHITUH:

[TK-4 CniocoGeH ynpaBJsITh MOJIYYCHHEM, XpaHEHHUEM, TTepeaadeid, 00padoTKON OOJIbITNX
JAHHBIX..

YK-1 CriocoGeH ocymecTBIsATh KPUTHYECKUI aHaIu3 MPOOJIEMHBIX CHUTYalluid Ha OCHOBE
CHCTEMHOT0 TI0JIX0/1a, BBIPA0aThIBaTh CTPATETUIO JICHCTBUH.

Pe3ynbraramMu 0CBOEHUS IMCUUIUIMHBI SBIISIOTCS CIEAYIOIINE MHAUKATOPDI J10CTHKECHUS
KOMIIETEHLIH:

NIIK-4.1 OcymiecTBiasieT MOHUTOPHHT M OIICHKY IPOM3BOIUTEIBHOCTH OOpPabOTKH
OOJIBIINX TAHHBIX

UIIK-4.2 Hcnonp3yeT METOAbl M HWHCTPYMEHTHI IOJYYECHHUsS, XpaHEHHUs, Nepeaayd,
00paboTKK OOJBIINUX TAHHBIX

NIIK-4.3 Pa3pabaTbiBaeT MPEeAOKEHUS [0 TOBBIIICHUIO MPOU3BOIUTEILHOCTH
00paboTKH OOJBIINX JTAHHBIX

NYK-1.1 BeiBuser mnpoOleMHYI0 CHUTYaluio, Ha OCHOBE CHCTEMHOrO IOAX0ja
OCYIIECTBIISICT €€ MHOTO()aKTOPHBIN aHATIN3 U JJUATHOCTHKY.

NYK-1.2 OcymectBiseT TMOUCK, OTOOp M CHUCTeMAaTH3alMi HHOOpPMALUUA AJs
OTIpe/IcNICHUs] ATbTCPHATHBHBIX BAPUAHTOB CTPATETUYCCKUX PEIICHUH B TIPOOJIEMHON CUTYAIIUH.

NYK-1.3 Ilpennaraer 1 000CHOBBIBAET CTPATETHIO JACHCTBHI C y4e€TOM OTrpaHUYCHHIA,
PHCKOB M BO3MOXKHBIX TIOCIIEICTBUH.

2. OueHoOYHbIE MATEPUAIBI TEKYIEr0 KOHTPOJISI U KPUTEPUH OLleHUBAHUS

OneMEHTBI TEKYIIETO KOHTPOJIA:
— TECTHI;
— KOHTpOJIbHas paloTa;

Tect (UI1K-4.1, UTIK-4.2, UTIK-4.3, UYK-1.1, UYK-1.2, UYK-1.3)
1. Kakas HelipoceTeBast MOJIeNb U3 NEPEUHUCICHHBIX B JIyUIIel CTeNeHH MOIXOAUT s
IPOTHO3UPOBAHHS BPEMEHHBIX ITOCIIEI0BATEILHOCTEH?
a) Single-Layer Perceptron
6) CNN
B) LSTM
r) Multi-layer Perceptron
2. Tlouemy Mozenu Ha CBEPTOYHBIX HEHPOHHBIX CETAX MOKA3bIBAIOT HAMIYUIIHe
MOKa3aTesy Mo Kiaccu(puKauu 0ObEeKTOB Ha M300PaXESHUSX 110 CPABHEHUIO C IPYTUMHU
MOJAEIIAMU?
a) OHHU B BBICOKOH CTENIEHH ONTUMHU3UPOBAHBI 17151 00pabOTKU BEKTOPOB C
YHCIIOBBIMHU, a HE KaTerOpUaIbHBIMU IPU3HAKAMHU
6) Onu 065a4aI0T LIKUPOKUM HAOOPOM HHCTPYMEHTOB IIPEOOPa30BaAHUS
MIPU3HAKOBOTO MTPOCTPAHCTBA, KOTOPHIE MOXKET BapbHPOBATH Pa3pabOTUUK B
MOJIENN
B) OHHU yYUTBHIBAIOT KOPPEISALUIO CMEXKHBIX KOMIIOHEHT BEKTOpa
r) OHH UCTIONB3YIOT CYIIECTBEHHO OOJIBIIIEE YHCIIO HACTPAaNBAEMBIX MAPaMETPOB, O
CPaBHEHHMIO C APYTUMH MOJIEISIMU
3. Kaxum riaBHBIM HeTOCTaTKOM 00JIalaeT peKyppeHTHast HeHpOHHAs CeTh?
a) JliuTenpHas npoueaypa o0ydeHHs
0) HeBo3moXHOCTH 00Y4YCHHS HA KATETOPUATBHBIX TAHHBIX
B) CII0)KHOCTB 3aTIOMUHAHUS JITUTEIBHBIX MTOCTIEI0BATEIbHOCTEH
r) Hcnonp3oBaHME CyHIECTBEHHBIX BBIYUCIUTENBHBIX PECYPCOB



4. Kakue Mepbl He IPUBOIAT K YMEHBILICHHIO TTepeoOyueHHs HelpoceTeBoi Moienn?
a) YcranoBka mrpadoB 3a O0blINe 3HAYSHHS BECOB HEHPOHOB CEeTU
0) VYBenuuyeHue KOJIUYECTBA CJIOEB CETU
B) JloOaBiieHue nryma B BEIOOPKY
r) YMeHbIIIEHHE KOJUYECTBA HEHPOHOB CETU
5. Ot yero B OoubliIeH CTETIEHN 3aBUCHUT YCIICUTHOE PellIeHUE 3aauu KiIacCuPpUKauu
OJIHOCJIOMHBIM IIEPCENTPOHOM?
a) OT pa3Mmepa BHIOOPKH
0) OT pa3MEepHOCTH MPU3HAKOBOTO MPOCTPAHCTBA
B) COOTHOULICHHS pa3/ieleHHs BHIOOPKU Ha 00YYArOIIyIO U TECTOBYIO
I) OT pacmpenerneHusi 00beKTOB B IPOCTPAHCTBE MPU3HAKOB

Kitoun: 1 B), 2 B), 3 B), 4 0), 571).
Kputepuu oleHMBaHHS: TECT CYHMTACTCS NPOMICHHBIM, €CIIM OOYYaIOUIMA OTBETHII
MPABIJIBHO KAaK MUHUMYM Ha TIOJIOBUHY BOTIPOCOB.

Konrponsnas padora (MI1K-4.1, UTIK-4.2, UTIK-4.3, UYK-1.1, UYK-1.2, UYK-1.3)
KonTtpomnbHast pabota cCOCTOUT U3 2 TEOPETHUECKUX BOIPOCOB | 3 3a/1a4.

IlepeueHb TEOPETUUECKUX BOIIPOCOB:

1. Onumure Tpu pa3iavMyuHbIX METO/IA, C TOMOLIbIO KOTOPBIX MOXHO TOUHO HaCTPOUTH
npensaputenbHo o0ydeHHyro CNN ImageNet.

2. OnwuimuTe, Kak paboraet Helipornas nepeaada ctuiist (Neural Style Transfer)

3. CneuuanucT HO JaHHBIM IpeAnosaraer, 4ro: a) Omepauus CBEpTKU SBISETCS Kak
JIMHEIHOM, TaK U MHBAPHAHTHOW K cABUTY. D) Omnepaius CBEpTKH MMOX0Xa Ha KOPPEJSIHMIO, 32
UCKJIIOYEHHEM TOro, 4YTO Mbl IepeBopaurBaeM (UIBTP Tepen IMPUMEHEHHEM oIlepaTropa
Koppemsiuu.C) Onepaiys CBEpTKU TOCTUTaeT MaKCUMyMa TOJIBKO B T€X CIy4asiX, Korjaa GuibTp
B OCHOBHOM II0XO0JK Ha OINPEAEIECHHYIO YacTh BXOAHOro curnana. IIpas nu oH, npenmnosnaras 31o?
[TonpoOHO 00BACHNUTE 3HAUEHHUE ITUX YTBEPKIACHUM.

4. Jlano n3oOpaxkeHue pazmepoM w X h u aapo mupuHoi K. CkolbKO yMHOXEHUH U
CIIOKEHUH TpeOyeTcst sl CBEpTKU N300pakeHUs?

5. Bepnocts (Accuracy) mepcenTpoHa pacCUMTBHIBAETCS KaK KOJMYECTBO MPABUIIBHO
KJIacCU(PDUITUPOBAaHHBIX ~ OOpa3lloB, JEJNIEHHOE Ha  O00IIee KOJWYECTBO  HEMPaBHIBHO
KJIacCU(UIIUPOBAaHHBIX 00Pa3IIOB.

6. KakoBo Haubosee pacnpocTpaHeHHOE TpUMeHeHHe ciioeB Max-myauHra?

7. YUro takoe batch-mopmanusanms?

8. Uro Ha camoM jene O3HAa4aeT TEPMHUH CTOXAaCTHMUECKUH B CTOXaCTHUECKOM
rpaueHTHOM cirycke? Mcnomb3yeT Jin OH Kakoi-m10o reHeparop ciiydyailHbIX yrcen?

9. OObsicHUTE, MTOYEMY IPHU CTOXACTUYECKOM IPAaTUEHTHOM CITYCKE KOJUYECTBO SIOX,
HEOOXOJUMBIX JJIsi MPEOIOJICHHUS] OIPENIENIEHHOI0 IOpora IMoTepb, YBEJIWYMBAETCS IO Mepe
YMEHBILIEHUS pa3Mepa nakera?

10. Kak pabotaer obydenue ¢ yuetoMm MoMeHTa? OOBICHUTE POJIb IKCIOHEHIIUATHHOTO
3aTyXaHus B IIpaBuie OOHOBJICHUS IPAJUEHTHOIO CIIyCKa.

11. B uem pazuuna mexay yskusmu Sigmoid u Softmax?

12. B ueM pa3HuLa MEXIy PEKYpPPEHTHOM HEWPOHHOM CEThIO M HEUPOHHOUN CEThIO
IPSIMOTO PacIpoCTpaHEHUS?

13. B ueM pasHuna MexIy PEKYpPPEHTHOM HEWPOHHOM CEThIO M HEUPOHHON CEThIO
IPSIMOTO PacIpoCTpaHEHUs?

14. Jlnst yero MOKHO MCIIOJIb30BaTh PEKyPPEHTHYIO HelipoHHYO ceTh (RNN)?

15. Kak BoiOupaercst pyHKuus oTepsb?

16. Uto Takoe 3aTyxalomuid TPagueHT B TIyOOkoM oOydeHuu? UTo Takoe B3pBIBHOU
I'PaJUEHT B rIyOOKOM 00yueHHu?



17. N3 kakux yacTeil COCTOUT aBTORHKOAEP?

18. Yro Takoe mamuHa bosibimana?

19. I3 kakux yacTeil COCTOUT T'€HEPaTUBHO-COCTA3ATENbHAS CETh?

20. WctuHHO JM BbICKa3biBaHWe: VI3BleueHHE NPU3HAKOB B KOHTEKCTE TIIIYOOKOTO
o0yueHHss 0COOEHHO TMOJIE3HO, KOTJa IeNieBasi 3ajadya He BKJIIOYaeT B ce0s J10CTaTOYHO
pa3MeUeHHBIX TaHHBIX 1715 yenemHoro ooydenus CNN, koTopas xoporo 060061aer?

21. Onmnpenenute TEpMHH «TOHKas Hactpoiika» (Fine-Tuning) mnpeaBapurebHO
obyuennoit CNN na Ha6ope ImageNet.

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

23. 3a4eM HUCTOIB3YIOTCS CoeIMHeHusI ObIcTporo noctymna B ResNet?

24. Kak BbIOMpaeTcsi CKOPOCTh O0Y4YEHHUS B YPABHEHUU OOHOBIJICHUS BECOB?

25. Kak MOXHO TOJIyU4UTh MPEICTABICHHS IPH3HAKOB, H3BJICKAEMBIX BBIOPAHHBIM
¢mIbTPOM B rIIyOOKOW CBEPTOYHON MOAEITH?

26. Kakue (GyHKIIUU aKTUBAIIMU HCIIOIB3YIOTCS B HEUPOHAX?

27. llouemy B rIIyOOKHX CBEPTOUHBIX CETSAX KOJMYECTBO (DMIIBTPOB HE YMEHBIIIACTCS IO
Mepe MPOJIBUKCHHUSI CUTHAIIOB 110 CETH?

28. Uto Takoe morepsi KOHTEKCTa B PEKYPPEHTHBIX MOAECTISX ?

29. Kakue reiTol ucnonb3yrores B sueiike LSTM?

30. [y kakuX 3a/1a4 UCTIOIB3YeTCsl IBYHAIIPABICHHAS PEKYPPEHTHAsI MOJIEIh ?

[Ipumepsl 3anau:

3anayva 1

[Toctpouts OuHapHEIH Ki1accuuKaTop

st Habopa  OueHka  BEpOSITHOCTH — JMAarHOCTUKM — auadera y — 4deloBeKa
https://www.kaggle.com/datasets/alexteboul/diabetes-health-indicators-dataset Knacc:
Diabetes 012. Kiracc orpunatensusiii — 0 (N0 diabetes — Het quabeTa), KI1acc MONOKUATEIbHBIH —
1 & 2 (prediabetes — npennuaderrueckoe cocrosinue & diabetes - quader).

BbInonHUTh 3arpy3Ky U npeaBapuTeNbHYI0 00padOTKy JaHHBIX U3 Habopos. Pa3nenuts
KaX/yl0 BBIOOPKY Ha OOY4Yarollylo, TECTOBYIO M BalugaluoHHyro. [IpomsBectu oOyueHue
Habopa HEHWPOCETEBBIX ApXUTEKTyp, OTJIMYAIOUIMXCA pa3HbIM HAaOOpPOM MapaMeTpoB: YHUCIIO
CJI0EB, KOJINYECTBO HEHPOHOB B CIIOSIX, PYHKIIUN aKTUBAIIUH B CIIOSX, IPOLEAYP ONTUMHU3ALIUH:

[TogoOpaTh apXUTEKTYphl HEHPOHHBIX CETEH, KOTOPhIE C OJHOM CTOPOHBI MO3BOJISIOT
HOJYYUTh MOJIENIU C JYYIIMMU METPUKaMH KauecTBa paboThl, C APYroil CTOPOHBI HE SIBIISIOTCS
M30BITOYHBIMU U HE IEPEOOYUECHHBIMHU.

BreruncnuTh crnegyronue METPUKH pabOThI:

Jla OunapHoro knaccugukaropa: Recall, Precision, Weighted Accuracy, AUC st Bcex
UCCIIEIOBAaHHBIX MOJIEIIEH.

3agaua 2

[TocTpouTh MHOTOKJIACCOBBIN KiaccupHUKaTop

s HaOopa OrieHka YpOBHS (M3UYECKOTO pa3BUTHs JIHOJEH pa3HOro BO3pacTa:
https://www.kaggle.com/datasets/kukuroo3/body-performance-data Metka kacca: class.

BhINONHUTE 3arpy3Ky M NpelBapUTEIbHYI0 00pabOTKy NaHHBIX M3 HaOopoB. Paznenuth
KOKIYI0 BBIOOPKY Ha OO0yd4aromiyro, TECTOBYIO M BalujanuoHHywo. [IpousBectu oOyueHue
Habopa HEWPOCETEBBIX AapXMTEKTYp, OTIMYAIONIMXCS pa3HbIM HAOOpOM MapameTpoB: YHUCIO
CJIO€B, KOJIMYECTBO HEHPOHOB B CIOSIX, QYHKIIUU aKTUBAILIUH B CJIOSIX, IPOLEAYP ONTUMH3ALIH:

ITonoOpaTe apXUTEKTYpbl HEHPOHHBIX CeTeH, KOTOpblEe C OJHOM CTOPOHBI MO3BOJISIOT
MOJIYYUTh MOJIENH C JYyYIIMMH METPUKaMU KayecTBa pabOThl, C JPYroil CTOPOHBI HE SIBISIFOTCS
U30BITOYHBIMH U HE Nepe00yUeHHBIMH.

Bbruucnuts cnenyromume METpUKH paboThI:



s MHOTOKIaccoBoro kiaccugukaropa: Recall, Precision, Weighted Accuracy, AUC
JUTSL BCEX KJIACCOB BCEX HMcCcleA0BaHHBIX Mojeneid. BeiBectn ROC-KkpuBbIe A Kaxa0ro Kiacca
B JIy4IlIeM KJaccCu(puKaTope.

3amgauda 3

[Toctpouts perpeccop

mis  Habopa KauectBo Buma:  https://archive.ics.uci.edu/ml/datasets/Wine+Quality
npeJicKka3biBaeMoe 3HaueHue — kauecto (Quality), daiin winequality-white.csv.

BoeinonHuTh 3arpy3Ky U npeaBapuTelbHYI0 00pabOTKy JaHHBIX U3 Habopos. Pa3nenuts
KaXIyI0 BBIOOPKY Ha OOY4Yarollylo, TECTOBYIO W BaluJalMOHHYIO. llpomsBectn oOyueHue
Habopa HEWPOCETEBBIX APXUTEKTYp, OTIMYAIONIMXCA pa3HbIM HAOOPOM MapaMeTpoB: YHUCIIO
CJIOEB, KOJIMYECTBO HEHPOHOB B CIIOSIX, (PYHKIIUN aKTUBAIIUH B CIIOSX, IPOLEAYP ONTUMHU3AILIUH:

[TonobpaTe apXUTEKTYpbl HEMPOHHBIX CETEH, KOTOpbIE C OJIHOI CTOPOHBI MO3BOJISIOT
HOJYYUTh MOJIENU C JYYIIMMU METPHUKAMH KauecTBa pabOThI, C APYrol CTOPOHBI HE SIBIISIOTCS
M30BITOYHBIMU U HE TIEPEOOYUCHHBIMHU.

BbrauciuTh cnenyromme MeTpuKH paboThl:

s perpeccopa: MSE, MAE, R2 11 Bcex moiy4eHHbIX MOJAECIIEH.

Kpurepuu onenuBanus:

PesynbTaThl KOHTPOJBHOH pPabOTHI ONMPENENAIOTCS OIEHKAMU «OTIHYHOY», «XOPOIIOY,
«YJOBJIETBOPUTEIILHO», «HEYIOBJIECTBOPUTEIILHO.

OneHka «OTJIIMYHO» BBICTABISAETCS, €CJIM JaHbl IpPaBWIbHBIE OTBETHI Ha BCE
TEOPETUUECKHE BOIIPOCHI U BCE 3a]]a4l PEIICHBI 0€3 OIMNOOK.

OneHka «XOpoIl0» BBICTABISETCS, €CJIM KOPPEKTHBIE OTBETHI JaHbl HA OOJIBLIYIO YacCTh
BOIPOCOB, HO OBUIM OTMEUYEHBbl HEYBEPEHHOCTh B OTBETE M HH(OpMALMs MpeAcTaBlieHa
(dparMeHTapHO, TaK)K€ 3aJ]a4l OBbLIIN PELIEHbI IPABUIBLHO ¢ HEOOIBIINMHU 3aMEUaHUSIMH.

OueHka «yIOBJIETBOPUTENILHO» BBICTABJISETCS, €CIM JaHbl INPABUIbHBIE OTBETHl Ha
MOJIOBUHY TEOPETHUUECKHUE BOIIPOCHI U OJIHA U3 3a]a4 pellieHa ¢ HErpyooi OlnOKOM.

OueHka «HeyA0BIETBOPUTEIBHOY BBICTABIISIETCS, €CIIM KOPPEKTHBIE OTBETOB MEHBIIE
MOJIOBUHBI U 337jaui ObUIM PEeIlIeHbl HEITPaBUIIbHO.

3. OneHo4YHbIe MaTepHaIbl HTOTOBOI0 KOHTPOJIsI (IPOMEKYTOUYHOM aTTecTalun) v
KpUTEepHUH OlleHUBAHUS

DK3aMEHAIMOHHBIN OUJIET COCTOUT U3 TPEX YacTew.

[lepBas yacTh npezcrasiseT codbol TecT U3 5 Bonpocos, nposepsomux UITK-4.1, UTIK-
4.2, UTIK-4.3, UYK-1.1, UYK-1.2, UVK-1.3 OTBeThl Ha BOIPOCHI NIEPBOIl YaCTH JAIOTCS MyTEM
BHIOOpA M3 CITUCKA MPEII0KECHHBIX.

Bropas ywacte comepkut onuH Bompoc, nposepstomuii UITK-4.1, UI1K-4.2, UTIK-4.3,
NYK-1.1, UYK-1.2, ©YK-1.3. OTBeT Ha BONPOC BTOPOI YaCTH JTaeTCs B pa3BEepHYTOU (hopme.

Tpetbst uactb conepkut 2 Borpoca, nposepsitomux WUITK-4.1, UTIK-4.2, UT1K-4.3, VK-
1.1, UYK-1.2, UYK-1.3u odopmieHHBIE B BHIE MPAKTHYECKHX 3amad. OTBETHI Ha BOMPOCHI
TpeThell YacTu MpeanojaraloT pelleHHe 3a7ad U KpPaTKyl0 HMHTEPIPETalUIo IOJy4YeHHBIX
pe3yIbTaTOB.

[lepeueHb TeOpeTHUECKUX BOPOCOB:

1. Onumure TpH pa3iavyuHbIX METOJIA, C TOMOLIBI0 KOTOPBIX MOYXXHO TOYHO HACTPOUTH
npeaBaputenbHo 00yueHHyr0 CNN ImageNet.

2. Onmmmte, kak padoraer HeliponHas nepenayda cruist (Neural Style Transfer)

3. CnenuaiucTt Mo JaHHBIM IpearnonaraeT, uyro: a) Omnepauusi CBEPTKU SBISETCS Kak
JMHEHHOM, TaK ¥ MHBAPHAHTHOW K cABHTY. D) Onepaims CBEpTKHU MMOX0Xa Ha KOPPEISIHIO, 32
UCKJIIOYEHHEM TOr0, 4YTO Mbl IepeBOpadMBaeM (UIbTP Iepel NPUMEHEHHEM OIepaTopa
Koppensun.C) Onepanus CBEPTKH TOCTUTAET MAaKCUMyMa TOJIBKO B TEX CIy4asx, Koraa Gpuibtp



B OCHOBHOM II0XO0K Ha OIpEJIeIEHHYIO YacTh BXOAHOTo curHaina. [IpaB nu oH, mpearnonaras 31o?
[ToapoOHO 00BsACHUTE 3HAUEHUE STUX YTBEPKACHUH.

4. Jlano m3oOpaxenue pazmepoM w X h u sapo mupunoid K. CkoIbKO yMHOXEHUH U
CJIO’KEHUH TpeOyeTcst UIsl CBePTKH U300pakeHus?

5. Bepuocts (AccuraCy) mepcenTpoHa pPAacCUUTHIBACTCS KaK KOJIMYECTBO MPABUIBLHO
KJaccu(UUUPOBAaHHBIX  OOpa3loOB, JEJICHHOE Ha O0lee KOJUYECTBO  HENPaBUIBHO
KJIACCHU(UITUPOBAHHBIX 00PA3IIOB.

6. KakoBo HanOosiee pacpocTpaHeHHOE pUMeHeHue cioeB Max-mynuHra?

7. Uro takoe batch-mopmanuzanus?

8. Urto Ha camMOM jeje O3Ha4aeT TEPMHUH CTOXAaCTMUECKUH B CTOXACTUYECKOM
rpaiueHTHOM cirycke? Vcnonb3yeT Jin OH KaKkoi-110o reHeparop cirydailHbIX drcen?

9. OOBsAcHUTE, IOYEMY IPU CTOXACTHUYECKOM IPAJUEHTHOM CIYCKE KOJIMYECTBO 3IIOX,
HEOOXOIUMBIX [UIsl IPEOAOJIEHUSI ONPEAEIEHHOrO0 IIOpora IOTEpPb, YBEIMUYMBAETCSA 110 MEpe
YMEHBUICHUs pa3Mepa nakera?

10. Kak pabotaet oOyueHue ¢ yuetom MoMeHTa? OOBACHUTE POJIb SKCIOHCHIIMAIIBHOTO
3aTyXaHUs B IpaBujie OOHOBIEHHSI IPAAMEHTHOIO CITyCKa.

11. B uem pazuuna Mmexay Gyakiusmu Sigmoid u Softmax?

12. B yem pa3zHuIla MEXIy PEKYpPPEHTHON HEUPOHHOW CEThbI0O M HEUPOHHOU CEThIO
IPSIMOTO PaclpoCTpaHEHUs?

13. B yem pa3zHuIla MeXIy pPEKyppEHTHON HEHWPOHHOW CEThbIO M HEWPOHHOU CEThIO
IPSIMOTO PaclpoCTpaHEHUs?

14. JI51st 4ero MOKHO MCIIOJIBb30BaTh PEKYPPEHTHYIO HelipoHHyto ceTh (RNN)?

15. Kak BeiOupaercst pyHKIus OTEPH?

16. Uro Takoe 3aTyxaroluil rpaJueHT B IIyookoM oOydenun? YUYTo Takoe B3PBHIBHOM
rPaIUCHT B IIIyOOKOM OOy4eHUU?

17. N3 kakux yacTeil COCTOMT aBTO’HKOAEp?

18. Yto Takoe mamuHa bonpiimana?

19. U3 kakux 4acTeil COCTOUT TeHePaTUBHO-COCTSI3aTeIbHAasl CETh?

20. HctuHHO IM BBICKa3biBaHWe: VI3BleueHWEe NPU3HAKOB B KOHTEKCTE TIIYOOKOTO
o0yueHHss OCOOEHHO TMOJIE3HO, KOrja IesieBas 3ajaya He BKJIOYaeT B cels JI0CTaTOYHO
pa3MedeHHBIX JaHHbIX s yernemHoro o0ydenus CNN, kotopas xopomio o6o0miaer?

21. Ompenenutre TepMHH «TOHKas Hactpoiikay (Fine-Tuning) mnpeaBapuTeiabHO
ooyuennoit CNN na HaGope ImageNet.

22. B Kakux ciyvasx ucnonb3yercs maauar (padding) B riaydokom o0yueHHn?

23. 3aueM HCIONIB3YIOTCS coeTMHeHns ObIcTporo aoctyna B ResNet?

24. Kak BbIOMpaeTcsi CKOPOCTh O0Y4YEHUs! B YPABHEHUU OOHOBJICHHUS BECOB?

25. Kak MOXHO TOJNIy4UTh TMPEICTABICHHS TPHU3HAKOB, H3BJICKAEMBIX BBIOPAaHHBIM
¢mIBTPOM B II1yOOKOH CBEPTOYHON MOAETH?

26. Kakve (hyHKIIMM aKTHBAIIMA UCTIONB3YIOTCS B HEHpOHax ?

27. llouemy B rIyOOKHX CBEPTOUHBIX CETSIX KOJIMYECTBO (PMIBTPOB HE YMEHBIIIAETCS IO
Mepe TMPOJIBUKECHHUSI CUTHAIIOB 110 CETH?

28. Yrto Takoe morepsi KOHTEKCTa B PEKYPPEHTHBIX MOAEIISAX ?

29. Kakwuie reiTel uCoNb3yIoTes B stueiike LSTM?

30. [lns kakux 3a/1a4 UCTOJIb3YyeTCsl IBYHAINIPABICHHAs PEKYPPEHTHAs MOJIEIh ?

[Ipumeps! 3anau:

3agayva 1.

[TocTpouTh OMHAPHBIHN KJIACCH(PHUKATOP

s Habopa OreHKa BEPOSTHOCTH, TOTO, YTO KIUEHT OTKPOET OAHKOBCKHH JICTIO3UT B
pe3ynbTaTe MapKeTHHTOBOHM akmmu:  https://archive.ics.uci.edu/ml/datasets/Bank+Marketing
Knacc: atpubyt 21 - y - has the client subscribed a term deposit? (binary: 'yes', 'no").



BbIMONHUTE 3arpy3Ky M MpeIBapUTENbHYI0 00paboTKy NaHHBIX M3 HaOopoB. Pazmenuth
Ka)XIyl0 BBIOOPDKY Ha OO0ydalollyio, TECTOBYIO M BaluaanuoHHy. llpomsBectn oOydeHue
Habopa HEWPOCETEBBIX ApXHUTEKTYp, OTIMYAIONIMXCS pa3HbIM HAOOpPOM IMapamMeTpoB: YHCIO
CIIOEB, KOJIMYECTBO HEHPOHOB B CIIOSX, PYHKIIMU aKTUBAIMHU B CIIOSIX, TPOLEIYP ONTHMU3ALINH:

[TogoOpaTh apXuTEKTYpbl HEHPOHHBIX CETEH, KOTOpPHIE C OJHOW CTOPOHBI IMO3BOJISIOT
HOJYYUTHh MOJEIH C JIYYIIMMHU METPUKAMH KaduecTBa pabOTHI, C APYrOil CTOPOHBI HE SBISIOTCS
U30BITOYHBIMH U HE NTepe00yUCHHBIMH.

Beruncauts ciuenyromye MeTpuky paboThI:

Jns 6unapHoro kinaccugukaropa: Recall, Precision, Weighted Accuracy, AUC s Bcex
HCCJIEJOBAaHHBIX MOJIEIIEH.

3amaua 2.

[ToctpouTh MHOTOKJIAcCOBBIN Kiaccupukatop s Habopa OreHka 340pOBbsS
BHYTpUYTpOOHOTO passuTHs twiona: https://www.kaggle.com/datasets/andrewmvd/fetal-health-
classification Metka knacca: fetal health.

BBINONHUTE 3arpy3Ky U MpelBapUTEIbHYIO 00pa0OTKy NaHHBIX H3 HaOopoB. Paznmenuth
KOKIYI0 BBIOOPKY Ha OO0y4aroulyroo, TECTOBYIO M BalujanvoHHyw. I[IpousBectu oOyueHue
HaOopa HEWPOCETEBBIX APXHUTEKTYp, OTIMYAIONIMXCS pa3HbIM HAOOpOM IMapamMeTpoB: YHCIIO
CJIOEB, KOJIMYECTBO HEHPOHOB B CIIOSIX, PYHKIIUN aKTUBAIIUH B CIIOSX, TPOLIEAYP ONMTUMHU3AINH:

[TomoOpaTe apXUTEKTYpbl HEHPOHHBIX CETEH, KOTOPHIC C OJHOW CTOPOHBI MO3BOJISIOT
MOJYYUTh MOJIENIN C JyYIIMMHA METPHUKaMHU KadecTBa paboThI, ¢ APYroi CTOPOHBI HE SBISIOTCS
U30BITOYHBIMH U HE NTEPeOOyUCHHBIMH.

BbIunciaute ciaeayronme MeTpuKu paboThI:

Jlns mHOrOKIaccoBoro kiaccugukaropa: Recall, Precision, Weighted Accuracy, AUC
JUTS BCEX KJIACCOB BCEX HccienoBaHHBIX Moaeneid. BeiBectn ROC-kpuBbIe 17151 KaXKA0TO Kilacca
B JTy4IlIeM KJIacCU(pHUKaTOpeE.

3agaua 3.

ITocTponts perpeccop JUIS Habopa Apenna BEJIOCUIIE/IOB:
https://archive.ics.uci.edu/ml/datasets/Bike+Sharing+Dataset, npeacka3piBaeMoe 3Hau€HHE —
KOJIMYECTBO apeH 1 BEJIOCUTIENIOB B CyTKH (Area), daiin day.csv.

BbInonHUTE 3arpy3Ky M MpelBapUTENIbHYI0 00paboTKy JaHHBIX M3 HaOopoB. Paznenuth
KOKAYI0 BBIOOPKY Ha OO0yd4aromiyro, TECTOBYIO M BalujanMoHHy. [IpousBectu oOyueHue
Habopa HEHWPOCETEBBIX AapXMTEKTyp, OTIMYAIOIIMXCS pa3HbIM HAOOpOM MapaMeTpoB: YHCIO
CJI0€B, KOJINYECTBO HEHPOHOB B CIOSIX, QYHKIIUU AKTUBALUH B CIIOSIX, IPOLEAYp ONTUMU3ALNH:

ITonoOpaTe apXUTEKTYpbl HEHPOHHBIX CETeH, KOTOpble C OJHOM CTOPOHBI MO3BOJISIOT
MOJIYYUTh MOJIEIH C JYYIIUMH METPUKaMU KayecTBa padOThl, C JPYrOil CTOPOHBI HE SIBISIFOTCS
U30BITOYHBIMH U HE Nepe00yUeHHBIMH.

BoruncnuTh crnegyromnme METpUKH paboThI:

Jlnsa perpeccopa: MSE, MAE, R2 niis Bcex MOIy4eHHBIX MOAEIEH.

Kputepuu ornieHuBaHwus:

Pesynbratel  5K3aMeHa ~ ONPEAENSIOTCS  OLEHKAMH  «OTIUYHO»,  «XOPOILOY»,
«YJOBJIETBOPUTEILHO», «HEYIOBJIECTBOPUTEIILHO.

OneHka «OTJIIMYHO» BBICTABIAETCS, €CJIM JlaHbl MpaBUJIbHBIE OTBETHl Ha BCE
TEOpPETUYECKHE BOMPOCH U BCE 3a/1a4M PELIeHbI 0€3 OIHOOK.

OneHka «XOpOII0» BBICTABISETCS, €CIIM KOPPEKTHBIE OTBETHI JaHbl HA OOJIBIIYIO YacCTh
BOIPOCOB, HO OBLIM OTMEUYEHbl HEYBEPEHHOCTh B OTBEeTEe M HH(OpMalus NpecTaBiIeHa
dbparMeHTapHO, TaK)Ke 3aJja4l OBbLIIN PEIIeHbl MPABUIBLHO ¢ HEOOIBIINMHU 3aMEUaHHUSIMH.

OneHka «yJqOBJIETBOPUTEIHLHO» BBICTABISACTCS, €CIM JAaHBI MPAaBHIBHBIE OTBETHl Ha
MOJIOBUHY TEOPETHUECKHUE BOIIPOCHI U OJIHA U3 3a]a4 pellieHa ¢ Herpyooi OoluOKoi.



OI_IGHKa «HCYIOBJICTBOPUTCIIBHO» BBICTABJISACTCA, C€CJIU KOPPCKTHLIC OTBCTOB MCHBIIC
IIOJIOBHMHBI U 3aJa4u ObUIH PEIICHBI HEITPABUIIBHO.

4. OueHovYHbIE MaTepuaIbl OIS NMpPOBEPKH 0CTATOYHBIX 3HAHMH
(chpopmupoBannoctu komnerenunuii) UIIK-4.1, UIMIK-4.2, UIIK-4.3, UYK-1.1, UYK-1.2,
HNYK-1.3

Tect
1. Kakas HeipoceTreBast MOAEIb U3 IEPEUUCIICHHBIX B JIy4IlIeld CTEIEHH ITOAXOUT AJIs
IIPOTHO3UPOBAHUS BPEMEHHBIX MOCIIEI0BATEIbHOCTEH?
a) Single-Layer Perceptron
0) CNN
B) LSTM
r) Multi-layer Perceptron
2. Ilouemy mMozmeny Ha CBEPTOYHBIX HEHPOHHBIX CETAX IMOKA3bIBAIOT HAMITYUIIIHE
MOKa3aTeNH! Mo Ki1accuukanuu 00beKTOB Ha N300paKeHUAX 10 CPABHEHHUIO C APYTUMU
MOJIEeISIMU?
a) OHU B BBICOKOHM CTETIEHU ONTUMU3UPOBAHBI [ 00paOOTKHU BEKTOPOB C YHCIIOBBIMH,
HE KaTeropHaJbHBIMH MTPU3HAKAMHA
6) Onu 001a1aI0T MHUPOKUM HAOOPOM MHCTPYMEHTOB IIPE0Opa30BaHUs PU3HAKOBOTO
MPOCTPAHCTBA, KOTOPHIE MOXKET BaAPHbHPOBATH Pa3pabOTUMK B MOJEITH
B) OHM YUHUTHIBAIOT KOPPEISIIIHIO CMEKHBIX KOMIIOHEHT BEKTOPa
r) OHH UCTIOJIB3YIOT CYIIECTBEHHO OOJIbIIEe YHCIO HACTPAUBAEMBIX ITAPAMETPOB, 110
CPaBHEHHUIO C APYTUMHU MOJIETISIMU
3. KakuM riiaBHBIM HeTOCTaTKOM 00J1a/1aeT peKyppeHTHAsE HEHpOHHAs CeTh?
a) [lnurenpHas nporenypa o0ydeHus
6) HeB03MOKHOCTH 00YUEHHS Ha KATETOPUAIbHBIX JaHHBIX
B) CJI0’)KHOCTb 3alTOMUHAHUS JUIUTENIBHBIX M1OCIIEA0BATEIbHOCTEH
r) Mcrionb30Banue CymeCTBEHHBIX BHIYHCIUTEIBHBIX PECYPCOB
4. Kakue Mepbl He IPUBOJIAT K YMEHBILIEHHIO ITepeoOyueHms HelpoceTeBoi Moieu?
a) YcranoBka mrpadoB 3a O0JbIIME 3HAYEHUSI BECOB HEUPOHOB CETH
0) YBenuueHue KOJIMYEeCTBA CIIOEB CETH
B) Jlo6aBiieHue nryma B BEIOOPKY
r') YMeHbLIEHNEe KOJTUYECTBa HEHPOHOB CeTH
5. Or gero B OoJblIEH CTENEHU 3aBUCUT YCIIEITHOE PELIEHUE 3a4a4u KiIacCupUKaun
OJIHOCJIOMHBIM MIepCenTPOHOM?
a) OT pazMepa BbIOOpKHU
0) OT pa3MepHOCTH MPU3HAKOBOT'O MPOCTPAHCTBA
B) COOTHOIIEHUS pa3/ieleHUs] BHIOOPKHU Ha 00YYaIOIIyI0 U TECTOBYIO
T') OT pacupezeneHuss 00BbEKTOB B IPOCTPAHCTBE MPU3HAKOB

Kitoun: 1 B), 2 B),3B),4 0), 51).
Kputepun oueHunBaHus: TECT CYUTAETCA NPONAECHHBIM, €cid OOydaroluii OTBETHI
[IPaBUJILHO KaK MUHUMYM Ha I10JIOBUHY BOIIPOCOB.

3anaun

3amaua 1 (UI1K-4.1, UTIK-4.2, UTIK-4.3, UVK-1.1, UYK-1.2, UYK-1.3)

[ToctpouTh OMHAPHBIHN Ki1acCHpHUKATOP

st Habopa OlieHKa BEPOSITHOCTH, TOTO, YTO KIHEHT OTKPOET OAHKOBCKUM JICTO3UT B
pe3ynbTaTe MapKeTHHTOBOM akmmu:  https://archive.ics.uci.edu/ml/datasets/Bank+Marketing
Knacc: atpubyt 21 - y - has the client subscribed a term deposit? (binary: 'yes', 'no’).

BhInonHUTE 3arpy3Ky U NpenBapuUTENbHYI0 00pabOTKy NaHHBIX M3 HaOopoB. Pasmenutsb
KOKIYyI0 BBIOOPKY Ha OOydYaromlyl0, TECTOBYIO W BaluJalmoHHYI. [IpousBectn oOyueHue



HaboOpa HEHWPOCETEBBIX APXUTEKTYp, OTIMYAIONINXCS Pa3HbIM HAOOPOM MapaMeTpoOB: YHUCIIO
CJIOEB, KOJIMYECTBO HEHPOHOB B CIIOSIX, PYHKITUN aKTUBAIIUH B CIIOSIX, TIPOLICYP ONTUMHU3AIUH:

[TogoOpaTh apXuTEKTYpbl HEHPOHHBIX CETEH, KOTOpPHIE C OJHOW CTOPOHBI IMO3BOJISIOT
MOJYYUTh MOJIENIU C JIyYIIMMH METPHUKAMH KadecTBa pabOThI, C APYrod CTOPOHBI HE SIBIISIOTCS
M30BITOYHBIMU M HE TIEPEOOYICHHBIMHU.

BbrauciuTh cnenyromme MeTpuKe paboTh:

s 6unaproro kinaccupukaropa: Recall, Precision, Weighted Accuracy, AUC st Bcex
UCCIICIOBAaHHBIX MOJICIICH.

3amgaya 2 (UI1K-4.1, UTIK-4.2, UTIK-4.3, UYK-1.1, UYK-1.2, ©YK-1.3)

[ToctpouTh MHOTOKJIAcCOBBIN  Kiaccupukatop s Habopa OrneHka 340pOBbS
BHYTpHYTpoOHOTO pa3BuTHs Imioga: https://www.kaggle.com/datasets/andrewmvd/fetal-health-
classification Metka kinacca: fetal health.

BBINONHUTE 3arpy3Ky U MpelBapUTEIbHYIO 00pa0OTKy NaHHBIX H3 HaOopoB. Paznmenuth
KOKAYI0 BBIOOPKY Ha OO0y4arouiyro, TECTOBYIO M BaluJalMoHHyw. [IpousBectu oOyueHue
HaOopa HEWPOCETEBBIX ApPXHTEKTYp, OTIUYAIOUIMXCS pa3HbIM HAOOpOM TMapamMeTpoOB: HYHCIIO
CII0EB, KOJIMYECTBO HEWPOHOB B CIIOSX, PYHKIIMU aKTUBAIIMU B CIIOSIX, IPOLICYP ONTHMU3AIIH:

[TomoOpaTe apXUTEKTYpbl HEHPOHHBIX CETEH, KOTOPHIC C OJHOW CTOPOHBI MO3BOJISIOT
HOJIYYUTh MOJICIHU C JIYUIIIMMHU METPUKAMH KadyecTBa PabOThI, C APYrOd CTOPOHBI HE SIBISIOTCS
U30BITOYHBIMH U HE NEPeo0yUCHHBIMH.

BbIunciaute ciaeayronme MeTpuKu paboThI:

Jlns mHOrOKIaccoBoro kiaccugukaropa: Recall, Precision, Weighted Accuracy, AUC
JUIS BCEX KJIACCOB BCEX HCCIENOBaHHBIX Moaeneid. BeiBectn ROC-kpuBBIe 17151 KaXKAOTO Kilacca
B JIy4IlIeM KJaccudukarope.

TeopeTnueckne BOIpoCHI:

1. Onumure TpU pa3IuYHBIX METOAA, C IOMOIIBIO KOTOPBIX MOKHO TOYHO HACTPOUTH
npenBaputenbHo o0ydeHHyro CNN ImageNet.

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

3. CnenuanucTt Mo JaHHBIM IIpeAnonaraer, 4yro: a) Omnepanusi CBEPTKU SBIAETCS Kak
JIMHEIHOM, TaK U WHBAPHAHTHOW K cABUTY. D) Omnepaius CBEpTKH MOX0Xa Ha KOPPEJSIHMIO, 3a
UCKJIIOYEHHEM TOro, 4YTO Mbl IepeBopaunBaeM (UIBTP Tepen MPUMEHEHHEM oIrepaTropa
Koppemsiiuu.C) Onepaiys CBEpTKU TOCTUTaeT MaKCUMyMa TOJIBKO B TEX Clydasix, Korjaa GuibTp
B OCHOBHOM II0XOJK Ha OINPEAEIECHHYIO YacTh BXOAHOro curnana. IIpas nu oH, npenmnosnaras 31o?
[TonpoOHO 00BACHNUTE 3HAUEHHUE ITUX YTBEPKIACHUM.

4. JlaHo m3oOpaxkeHue pazmepoM w X h u aapo mupuHoi K. CkolbKO yMHOXKEHUH U
CJIOKE€HUM TpedyeTcs JIsi CBEPTKU U300paKeHUs?

5. Bepnocth (Accuracy) mepcenTpoHa pacCUMTBHIBAETCS KaK KOJMYECTBO MPABHIIBHO
KJIacCU(PUITMPOBAaHHBIX ~ O0Opas3lloB, JIEJIGHHOE Ha  O00IIee  KOJWYECTBO  HEMPABHIBHO
KJIaccU(UIIUPOBAHHBIX 00Pa3IIOB.

6. KakoBo Hambosee pacnpocTpaHeHHOE MpUMEHEeHHEe clioeB Max-myauHra?

7. Uto Takoe batch-nopmanuzarus?

8. Uro Ha camoM jene O3Ha4aeT TEPMHUH CTOXAaCTHMUECKUH B CTOXaCTHUYECKOM
rpaueHTHOM cirycke? Mcnomb3yeT Jin OH Kakoi-m10o reHeparop ciiydyailHbIX yrcen?

9. OObsicHUTE, MTOYEMY TPU CTOXACTUUYECKOM TI'PAaJUEHTHOM CIIyCKE KOJMYECTBO BIIOX,
HEOOXOIUMBIX JJIsi MPEOIOJICHUS] OIpPENIeNIEHHOI0 IOpora IMoTepb, YBEJIWYMBAETCS IO Mepe
YMEHBILIEHUS pa3Mepa nakera?

10. Kak pabotaer obydenue ¢ yuetoMm MoMeHTa? OOBICHUTE POJIb IKCIOHEHIIUATHHOTO
3aTyXaHus B IIpaBuiie OOHOBJICHUS IPATUEHTHOIO CITyCKa.

11. B uem pazuuna mexay Gyskusmu Sigmoid u Softmax?

12. B 4yeM pa3HHIla MEXAY PEKYPPEHTHONH HEHPOHHOM CEThIO M HEHUPOHHOU CEThIO
IPSIMOTO PaclpoCTpaHEHUs?



13. B ueM pa3zHHMLIa MEXAYy PEKYpPPEHTHOH HEHWPOHHOH CETbI0 M HEHWPOHHOH CETHIO
IPSIMOTO PaclpoCTpaHeHUs?

14. JInst yero MOKHO MCIIOJIb30BAaTh PEKyPPEHTHYIO HelipoHHYIO ceTh (RNN)?

15. Kak Be1iOMpaercs QyHKIUS TOTEPH?

16. Yto Takoe 3aTyXawooLil rpaaueHT B Tiy0okoM oOyueHnn? Uro Takoe B3pHIBHOM
TPaIUCHT B IIIyOOKOM OOy4eHUH?

17. N3 kakux yacTeil COCTOMT aBTORHKOAEp?

18. Yro Takoe mammuHa boibimana?

19. I3 xakux yacTeil COCTOUT T'€HEPaTUBHO-COCTA3aTENbHAs CETh?

20. HMcrtunHO nu BbICKa3biBaHWe: V3BieueHHe NPHU3HAKOB B KOHTEKCTE TIIIyOOKOTO
o0yuyeHHst 0COOEHHO TOJIE3HO, KOTJa IesieBasi 3ajadya He BKIOYaeT B cels JI0CTaTOYHO
pa3MeUeHHBIX TaHHBIX 171 ycnemHoro ooyuenus CNN, koTopas xoporo 06001aer?

21. Onmnpenenute TEpMHH «TOHKas Hactpoiika» (Fine-Tuning) mnpeaBapuTebHO
o0yuennoit CNN na na6ope ImageNet.

22. B kakux cirydasx ucnosib3yercs maauar (padding) B rimybokoM o0ydeHun?

23. 3aueM UCTIONB3YIOTCS COeAMHEHUs ObIcTporo noctymna B ResNet?

24. Kak BbIOMpaeTcsi CKOPOCTh O0YYEHHUS B YPABHEHUH OOHOBIJICHUS BECOB?

25. Kak MOXHO MONYYUTh NPEICTABICHUS IPHU3HAKOB, H3BIEKAEMBIX BBIOpAaHHBIM
(¢uIbTPOM B IITyOOKOM CBEPTOUHOMN MoJenn?

26. Kakue (GyHKIIUU aKTUBAIIMU UCIIOIB3YIOTCS B HEUPOHAX?

27. llouemy B IIIyOOKHX CBEPTOUHBIX CETSAX KOJMYECTBO (PMIBTPOB HE YMEHBIIIACTCS IO
Mepe MPOJBUKEHHS CUTHAIIOB 110 CETH?

28. Uro Takoe morepsi KOHTEKCTa B PEKYPPEHTHBIX MOAECTISAX ?

29. Kakue reiTol ucnonb3yrores B sueiike LSTM?

30. [y KakuX 3a/1a4 UCTIOJIB3YyeTCsl IBYHAIIPABICHHAS PEKYPPEHTHAsI MOZEIh ?

Nudopmanus o paspadoTunkax

Axcénos Cepreit Bnagumuposuy, K.T.H., Kadeapa TEOPETHUECKUX OCHOB MH(POPMATUKU
(TON) MUHctuTyra mpUKIaAHON MaTeMaTMKd U KoMmmbloTepHeix Hayk (MIIMKH)
HaumonaneHblit uccnenoBarenbckuit Tomckuii rocynapctBeHsbiit yHuepcurer (HU TIY),
noueHt kad. TOU



