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

Lenbr0 OCBOSHMSI TUCHUIUIMHBEI ABJISIETCA (POPMUPOBAHUE CIICAYIOIMIMX KOMIETSHIINH:

OIIK-10 Cnocoben pemarh 3agadud B NMpoGeCCHOHATBHOM ACATEIHPHOCTH Ha OCHOBE
UHPOPMALIMOHHOM W OuOnIHMOorpaguuecKor KyJabTYpbl, IH(POBBIX TEXHOJIOTMA M CHCTEM
HCKYCCTBEHHOTI'O MHTEIIJICKTA.

I[IK-3  CnocoGeH  OCyWIECTBIATH  HAYYHO-UCCIENOBATEIbCKHE M OIBITHO-
KOHCTPYKTOpPCKHE pa3pabOTKH KakK MPH HCCIEAOBAHUH CAMOCTOSITENIBHBIX TE€M, TaK U pa3paboTKu
10 TEMAaTUKE OpraHU3aliH.

[IK-7 CrnocobeH HCMHOIb30BaTh CHUCTEMBI HCKYCCTBEHHOI'O HWHTEIJIEKTa Ha OCHOBE
HENPOCETEBBIX MOJIEJIEN U METOJOB.

Pe3ynbraramMu 0CBOEHUS IHMCUUIUIMHBI SBISIOTCS CIEIYIOIINE MHAUKATOPBI TOCTHKEHUS
KOMIIETEHLIH:

NOIIK-10.1 Bribupaer, npuMeHsieT U afanTUPyeT METObI UCCIECOBAHUS JUIS PEIICHUS
3ama4  IpOPECCHOHATBHON JICATEIIFHOCTH C  HWCIOJB30BAHMEM CHUCTEM HCKYCCTBEHHOTO
MHTEIJICKTa

NIIK-3.1 OcymecTisier MpoBeaeHUE padoT 1o o00paboTke W aHAIM3Y HAy4YHO-
TEXHUUYECKON MHPOPMAIINH U PE3yTbTAaTOB UCCIIEI0BAHUN

NIIK-7.1 OcymiecTBaseT OIEHKY U BRIOOP MOJIeNIeil ICKYCCTBEHHBIX HEHPOHHBIX CeTel U
WHCTPYMEHTAIBHBIX CPEICTB JIJIsl pEIIeHHsI TIOCTABICHHOM 3a1auu

2. OueHoYHbIE MATEPUAIBI TEKYIEr0 KOHTPOJISI U KPUTEPUH OLIEHUBAHUS

OneMEHTHBI TCKYLIECTO KOHTPOJIA:
— TECTHI,
— KOHTpOJIbHas paloTa;

Tect (MOIIK-10.1, UTIK-3.1, UTIK-7.1)
1. Kakas HelipoceTeBast MOJIeNb U3 NEPEUHUCICHHBIX B JIyUIlIel CTeNeHH MOIXOAUT s
IPOTHO3UPOBAHHS BPEMEHHBIX ITOCIIEI0BATEILHOCTEH?
a) Single-Layer Perceptron
6) CNN
B) LSTM
r) Multi-layer Perceptron
2. Tlouemy Mozenu Ha CBEPTOUHBIX HEHPOHHBIX CETSIX MOKA3bIBAIOT HAWITYUIIHE
MOKa3aTesy Mo Kiaccu(puKauu 0ObEeKTOB Ha N300PaKEHUSX 110 CPABHEHUIO C IPYTUMHU
MOJIEISAMU?
a) OHHU B BBICOKOH CTENEHN ONTUMHU3UPOBAHBI 17151 00pabOTKU BEKTOPOB C
YHCIIOBBIMHU, a HE KaTerOpUaAIbHBIMU MPU3HAKAMHU
6) Onu 065a4aI0T MUPOKUM HaOOPOM HUHCTPYMEHTOB NPEoOpa3oBaHUs
MIPU3HAKOBOT'O MTPOCTPAHCTBA, KOTOPHIE MOXKET BapbHPOBATH Pa3pabOTUUK B
MOJIENN
B) OHHU yYHUTBHIBAIOT KOPPEISALUIO CMEXKHBIX KOMIIOHEHT BEKTOpa
r) OHH UCTIONB3YIOT CYIIECTBEHHO OOIIbIIEE YHCIIO HACTPAUBAEMBIX MTAPAMETPOB, IO
CPaBHEHHIO C APYTUMH MOJIEISIMU
3. Kaxum riiaBHBIM HeTOCTaTKOM 00JIalaeT peKyppeHTHAst HEHpOHHAs CeTh?
a) JnurenpHas npoueaypa o0ydeHHs
6) HeBo3moxHOCTh 00y4eHHUS HA KaTErOPUAIBHBIX JaHHBIX
B) CII0’)KHOCTB 3aTIOMUHAHUSA JITUTEIBHBIX MTOCTIEI0BATEIbHOCTEH
r) HMcnonp3oBaHME CYyIIECTBEHHBIX BBIYNCIUTENIBHBIX PECYPCOB
4. Kakue Mepbl He IPUBOIAT K YMEHBILICHHIO TTepeoOyueHHs HelpoceTeBOi Moienn?
a) YcranoBka mtpadoB 3a OOJIbIINE 3HAYCHUSI BECOB HEHPOHOB CETH



0) VYBenuyeHue KOJUYECTBA CJIOEB CETU
B) JloOaBiieHue nryma B BEIOOPKY
r) YMeHbIlIEHHE KOJINYECTBA HEHPOHOB CETH
5. Ot yero B OoJblIeH CTETIEHN 3aBUCHUT YCIICITHOE PEIICHUE 3a]a4i KJIacCU(pUKALIUN
OJIHOCJIOMHBIM IIEPCENTPOHOM?
a) OT pa3mepa BBIOOPKH
0) OT pa3MepHOCTH MPU3HAKOBOTO MPOCTPAHCTBA
B) COOTHOULICHHS pa3/ieleHHs BHIOOPKU Ha 00YYarOIIyIO U TECTOBYIO
I) OT pacnpenerneHusi 00beKTOB B IPOCTPAHCTBE MPU3HAKOB

Kitouu: 1 B), 2 B), 3 B), 4 0), 51).
Kputepuu oneHMBaHHS: TECT CYHTACTCS NPOMICHHBIM, €CIIM OOYYaIOUIMA OTBETHII
MPABHJILHO KAaK MUHUMYM Ha TIOJIOBUHY BOTIPOCOB.

KontpounbHas padora (MOIIK-10.1, UTIK-3.1, UTIK-7.1)
KoHTposbHas padoTa COCTOHT U3 2 TEOPETUUECKHUX BOIIPOCOB U 3 3aj1ad.

IlepeueHb TEOPETUUECKUX BOIIPOCOB:

1. Onumure Tpu pa3iaMuHbIX METO/IA, C TOMOLIbIO KOTOPBIX MOXHO TOUHO HaCTPOUTh
npensaputenbHo o0ydeHHyro CNN ImageNet.

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

3. CneuuanucT HO JaHHBIM Ipeanonaraer, 4yro: a) Omepauus CBEpTKU SBISETCA Kak
JIMHEHHOM, TaK U MHBAPHAHTHOW K cABUTY. D) Omnepaius CBEpTKH MMOX0Xa Ha KOPPEJSIHMIO, 32
UCKJIIOYEHHEM TOro, 4YTO Mbl IepeBOpauMBaeM (UIBTP Iepes IMPUMEHEHHEM OIepaTropa
Koppesiun.C) Onepanust CBEPTKH TOCTHTAeT MAaKCUMyMa TOJIBKO B TEX CJIyYasx, Korjaa GUibTp
B OCHOBHOM II0XO0JK Ha OINPEAEIECHHYIO YacTh BXOAHOro curHana. IIpas nu oH, npenmnosnaras 31o?
[TonpoOHO 00BACHNUTE 3HAUEHHUE ITUX YTBEPKIACHUM.

4. JlaHo n3oOpaxkeHue pazmepoM w X h u aapo mupuHoi K. CkolbKO yMHOXEHUH U
CIIOKEHHUU TpeOyeTcst Isl CBEpTKHU U300pakeHus?

5. Bepnocth (Accuracy) mepcenTpoHa pacCUMTBHIBAETCS KaK KOJMYECTBO MPABHIIBHO
KJIacCU(PUITUPOBAHHBIX ~ OOpa3lloB, JEJNIEHHOE Ha  O00IIee KOJWYECTBO  HEMPaBHIBHO
KJIacCU(UIIUPOBaHHbBIX 00Pa3IIOB.

6. KakoBo Haubomnee pacnpocTpaHeHHOE TpUMeHeHue ciioeB Max-myauHra?

7. YUro takoe batch-mopmanuzanus?

8. Uro Ha camoM jene O3HAa4aeT TEPMHUH CTOXAaCTHMUECKUH B CTOXaCTHUECKOM
IpaiueHTHOM cirycke? Mcnonab3yeT Jin OH Kakoi-m10o reHeparop ciiydyailHbIX yrcen?

9. OObsicHUTE, MTOYEMY IPU CTOXACTUYECKOM IPATUEHTHOM CIIyCKE KOJIMYECTBO 3IIOX,
HEOOXOJUMBIX JJISi MPEOIOJICHUS OIpPENIeIEHHOr0 IOpora IMoTepb, YBEIWYMBAETCS IO Mepe
YMEHBILIEHUS pa3Mepa nakera?

10. Kak pabotaer obydenue ¢ yuetoMm MoMeHTa? OOBICHUTE POJIb IKCIOHEHIIUATHHOTO
3aTyXaHus B IIpaBuJie OOHOBIICHUS I'PAJUEHTHOIO CITYCKa.

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

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

13. B ueM pa3Huna MexIy PEKYpPPEHTHONM HEWPOHHOM CEThIO M HEUPOHHOU CEThIO
IPSIMOTO PacIpoCTpaHEHUS?

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

15. Kak BeiOupaercst pyHKuus noTepsb?

16. Yro Takoe 3aryxaloluil IrpaJueHT B IIyOOKoM o0yuyeHuu? YTo Takoe B3pHIBHON
IPaJMEeHT B rIyOOKOM 00yueHHH?

17. Y3 kakuX 4acTeil COCTOUT aBTOIHKOEP?

18. Uro Takoe mamuaa bonsimana?



19. 13 xakux yacTell COCTOMT F€HEPATUBHO-COCTSI3aTENIbHAS CETh?

20. HctuHHO JM BbICKa3biBaHWe: VI3BlieueHHE NPU3HAKOB B KOHTEKCTE TIIIYOOKOTO
oOyuyeHHst O0COOEHHO TIOJIE3HO, KOTJa IesieBasi 3ajadya He BKIOYaeT B cels J10CTaTOYHO
pa3MeuUeHHBIX TaHHBIX 11 yenemHoro ooydenus CNN, koTopas xoporo 06001aer?

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

22. B kakux ciydasx ucnosib3yercs myaauar (padding) B rimybokoM o0ydeHun?

23. 3a4eM HCTOIB3YIOTCS CoeIMHEeHHsI ObIcTporo noctyma B ResNet?

24. Kak BbIOMpaeTcsi CKOPOCTh O0Y4YEHUS B YPABHEHUU OOHOBJICHUS BECOB?

25. Kak MOXHO TOJIy4UTh MPEICTABICHHS IPHU3HAKOB, H3BJICKAEMBIX BBIOPAaHHBIM
¢mIbTPOM B rIIyOOKOW CBEPTOYHON MOAETH?

26. Kakue (GyHKIIMHM aKTUBAIUK UCTIONB3YIOTCS B HEMpOHaX ?

27. llouemy B rIIyOOKHX CBEPTOYHBIX CETSAX KOJIMYECTBO (DUIBTPOB HE YMEHBIIAETCS IO
Mepe MPOJIBUKCHHUSI CUTHAIIOB 110 CETH?

28. Uto Takoe morepsi KOHTEKCTa B PEKYPPEHTHBIX MOAECIISAX ?

29. Kakue reiTol ucnonb3yrores B sueiike LSTM?

30. [y kakuX 3a/1a4 UCTIOJIB3YyeTCsl IBYHAIIPABICHHAS PEKYPPEHTHAsI MOZEIb?

[Ipumepsl 3anau:

3anayva 1

[Toctpouts OuHapHBIH Ki1accuuKaTop

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

BbInonHuTh 3arpy3Ky U npeaBapuTelbHYI0 00pa0OTKy JaHHBIX U3 Habopos. Pa3nenuts
KaX/yl0 BBIOOPKY Ha OO0Yy4Yarollylo, TECTOBYIO M BaluJalMOHHYI0. [IpomsBectu oOyueHue
Habopa HEHWPOCETEBBIX AapXUTEKTyp, OTJIMYAIOUIMXCA pa3sHbIM HAaOOpPOM NapaMeTpoB: YHUCIIO
CJI0EB, KOJINYECTBO HEHPOHOB B CIIOSIX, PYHKIIUN aKTUBAIIUH B CIIOSX, IPOLEIYP ONTUMHU3ALIUH:

[TogoOpaTh apXuUTEKTYphl HEHPOHHBIX CETEH, KOTOPHIE C OJHOW CTOPOHBI TMO3BOJISIOT
MOJYYUTh MOJIETH C TYYIIMMH METPUKaMU KauyecTBa pabOThl, C IPYroil CTOPOHBI HE SIBISIOTCS
M30BITOYHBIMU U HE IEPEOOYUEHHBIMHU.

BreruncnuTh crnegyromnme METPUKH pabOThI:

Jlna OunapHoro knaccugukaropa: Recall, Precision, Weighted Accuracy, AUC ans Bcex
UCCIIEIOBAaHHBIX MOJIEIIEH.

3anaya 2

[TocTpouTh MHOTOKJIACCOBBIN KiIaccupHUKaTOp

mis Habopa OreHka YpoOBHS (HU3WYECKOTO pa3BUTHSA JIOACH pa3HOTO BO3pacTa:
https://www.kaggle.com/datasets/kukuroo3/body-performance-data Metka kiacca: class.

BrImonHuTh 3arpy3Ky U mpeaBapUTENbHYI0 00pabOTKy MaHHBIX M3 HaOOpoB. PazmenuTtsh
KOKIYI0 BBIOOPKY Ha OO0yd4aromiyro, TECTOBYIO M BaluJanuoHHywo. [IpousBectu oOyueHue
Habopa HEWPOCETEBBIX APXUTEKTYp, OTIMYAIONIMXCS Pa3sHbIM HAOOPOM MapaMeTpoOB: YHUCIIO
CJ10€B, KOJIMYECTBO HEMPOHOB B CIOSIX, (DYHKITMU aKTUBAIMH B CJIOSX, MPOIEAYP ONITHMHU3AIINH:

[TomoOpaTe apXHUTEKTYphl HEHMPOHHBIX CETEH, KOTOpPbIE C OJHON CTOPOHBI TMO3BOJSIOT
MOJIYYUTh MOJIENIH C JYYITUMUA METPUKAMHU KadyecTBa padOTHI, C APYrOol CTOPOHBI HE SIBJISTFOTCS
M30BITOYHBIMU U HE TIEPEOOYICHHBIMHU.

Breraucnuts cremyronme METpuKu padoTHI:

Jlns mHOroKiIaccoBoro kiaccugpukaropa: Recall, Precision, Weighted Accuracy, AUC
JUUISL BCEX KJIACCOB BCEX HCCIeN0BaHHBIX Mojenel. BeiBectn ROC-kpuBbIe 1Sl KaKI0ro Kiacca
B JIy4IlleM KJacCu(pUKaTope.



3amaua 3

[Toctpouts perpeccop

s Habopa KauectBo BumHa:  https://archive.ics.uci.edu/ml/datasets/Wine+Quality
npejcKassiBaeMoe 3HaueHne — kadectBo (Quality), daitn winequality-white.csv.

BhIMONHUTE 3arpy3Ky W MpelBapUTENbHYI0 00pabOTKy NaHHBIX M3 HaOopoB. Pazmenuth
KOKIYI0 BBIOOPKY Ha OO0yd4aromlyro, TECTOBYIO M BalugalnuoHHyio. IIpousBectu oOyueHue
Habopa HEWPOCETEBBIX ApXHUTEKTYp, OTIMYAIONIMXCS pa3HbIM HAOOpPOM IMapamMeTpoB: YHCIO
CJI0EB, KOJIMYECTBO HEHPOHOB B CIOSIX, QYHKIIUU aKTUBAIUH B CIIOSIX, MPOLEAYp ONTUMU3AIIIH:

[TogoOpaTh apXUTEKTYpbl HEHPOHHBIX CETEH, KOTOpPHIE C OJHOW CTOPOHBI IMO3BOJISAIOT
MOJIYYUTh MOJICIH C JYyYIIMMH METPUKaMU KayecTBa pabOThl, C JPYroil CTOPOHBI HE SIBISIOTCS
U30BITOYHBIMH U HE NTepe00ydeHHBIMH.

Boruncnuth crnegyromue METpUKH paboThI:

Jlisa perpeccopa: MSE, MAE, R2 niis Bcex Mony4eHHbBIX MOAENEH.

Kpurepun onenuBanus:

Pe3ynbpTaThl KOHTPOJBHON pabOThl ONPENENSIOTCS OLIGHKAMU «OTIHUYHO», «XOPOIIOY,
«YZOBJIETBOPUTEIILHO», «HEYIOBIECTBOPUTEIBHO.

OneHka «OTJIIMYHO» BBICTABIIAETCS, €CJIM JaHbl IIPaBUIbHBIE OTBETHI Ha BCE
TEOPETHUYECKHE BOIIPOCHI U BCE 331a41 PEIIeHBI 0€3 OMIMOOK.

O1eHKa «XOpOIL0» BBICTABIISIETCS, €CIIM KOPPEKTHBIE OTBETHI JaHbl Ha OOJBIIYIO YaCTh
BOIIPOCOB, HO OBLIM OTMEYEHHI HEYBEPEHHOCTh B OTBETE M HWHGOpManus NpeACcTaBIcHA
(dparmMeHTapHO, TaKXe 3a7aui ObLIN peIlIeHbl IPABUIBHO ¢ HEOOJIBIIMMU 3aMEeYaHHUSIMU.

OneHka «yJOBJIETBOPUTEIBHO» BBICTABISAETCS, €CJIM JaHbl IPABWIbHBIE OTBETHI Ha
HOJIOBUHY TEOPETUYECKHUE BONIPOCH U OJIHA U3 33]a4 pelIeHa ¢ Herpy0oil olOKoH.

OneHka «Hey10BIETBOPUTEIIbHOY BbICTABIISETCS, €CIIM KOPPEKTHBIE OTBETOB MEHBIIIE
MOJIOBHHBI U 33/1a4M OBUIM PELIeHbl HEMPABUIIBHO.

3. OneHo4YHbIe MaTepHAJIbl UTOTOBOT0 KOHTPOJISI (MPOMEKYTOUYHOH aTTecTauun) u
KPHUTEPUH OLleHUBAHUSA

DK3aMeHaI[MOHHBIN OMJIET COCTOUT U3 TPEX YacTei.

IlepBas wacte mpezcraBisier coOoil TecT U3 5 BompocoB, nposepstomux MOITK-10.1,
WIIK-3.1, UIIK-7.1. OTBeThl Ha BOMPOCHI MEPBOM YacTH MAIOTCS IyTeM BbIOOpa W3 CIIHCKA
NPEI0KEHHBIX.

Bropas wacte comepxut ofauH Borpoc, nposepstomuii MOITK-10.1, UTTK-3.1, UTIK-7.1.
OTBeT Ha BOIIPOC BTOPOI YacTu JaeTcs B pa3BepHyTOM hopme.

Tpetpst wacTp comepkut 2 Bompoca, mposepsronx MOIIK-10.1, UTIK-3.1, UIIK-7.1 u
oopmMIIeHHbIE B BUI€ TPAKTUYECKHUX 3a7a4. OTBETHI Ha BOIPOCHI TPEThEH YaCTH MPEANOIaraoT
peleHne 3a7a4d ¥ KPaTKyI0 WHTEPIPETAIHIO MOJTyYSHHBIX PE3YJIbTaTOB.

[lepedyeHb TEOPETUIECKUX BOIIPOCOB:

1. OnumuTe TpU pa3IUUHBIX METO/1a, C TOMOIIBIO KOTOPBIX MOXXHO TOYHO HACTPOUTD
npeaBaputenbHo 00yueHHyr0 CNN ImageNet.

2. Onmmmte, Kak padoraet HeiiponHas nepenada ctuiist (Neural Style Transfer)

3. CnenuaiucTt Mo JaHHBIM IpearnonaraeT, uyro: a) Omnepauust CBEPTKU SBISETCS Kak
JMHEHHOM, TaK ¥ MHBAPHAHTHOW K cABHTY. D) Omnepanms CBEpTKH MMOX0Xa Ha KOPPEJSIHMIO, 3a
UCKJTFOUEHHEM TOTO, YTO MBI IepeBopadyrBaeM (UIBTP Tepea TNPUMEHEHHEM omepaTopa
Koppensaun.C) Onepanus CBEpTKH TOCTUTAET MaKCUMyMa TOJIBKO B T€X CIydasx, Koraa Gpuibtp
B OCHOBHOM TIOXO0 Ha OTIPEIEICHHYIO YacTh BXOJHOTO curHaina. [IpaB m oH, mpearmonaras 31o?
[Toapo6HO 00BsACHUTE 3HAUEHUE STUX YTBEPKIACHUM.

4. lano uzobpaxenue pazmepoM w X h u sapo mmpunoir K. Ckoiapko YMHOXEHUN U
CJIO’KEHUH TpeOyeTcs sl CBePTKH U300pakeHus?



5. Bepnocts (AcCCUraCy) mepcenTpoHa pacCUMTBHIBAETCS KaK KOJIMYECTBO IPABHIBHO
KJaccu(UIUPOBAaHHbIX  00pa3loB, J€JEHHOE Ha O0lee KOJMYECTBO  HENpPaBHIbHO
KJIACCHU(UITUPOBAHHBIX 00PA3IIOB.

6. KakoBo HanOosee pacnpocTpaHeHHOE IpUMeHeHue cioeB Max-mynuHra?

7. Uro takoe batch-mopmanuzanus?

8. Uro Ha camMoM Jene O3Ha4aeT TEPMUH CTOXAaCTHYECKUH B CTOXACTUYECKOM
rpaueHTHOM cirycke? Vcnob3yeT Jin OH Kakoi-1ru0o reHeparop cirydyaitHbIX yrcen?

9. OOBsAcHUTE, IOYEMY IPU CTOXACTHUYECKOM IPAJUEHTHOM CIYCKE KOJIMYECTBO 3IIOX,
HEOOXOJUMBIX JISi MPEOJOJICHHUS OIPENENIEHHOIO IOpora IMOTepb, YBEIWYHBAETCS IO Mepe
YMEHBUIEHUs pa3Mepa nakera?

10. Kak pabotaer obydenue ¢ yaetoM MoMeHTa? OOBSICHUTE POIb IKCIOHCHIIUATHHOTO
3aTyXaHUs B IpaBujie OOHOBIEHMSI IPAAMEHTHOIO CITyCKa.

11. B uem pazuuna mexay Gyskiusmu Sigmoid u Softmax?

12. B yem paszHuIla MEXIy PEKypPEHTHON HEWPOHHOW CEThIO M HEUPOHHOWU CEThIO
IPSIMOTO PacTIPOCTPaHEHUS?

13. B yem paszHuIla MeXIQy pPEKYpPPEHTHOM HEUPOHHON CEThI0 M HEUPOHHOU CEThIO
IPSIMOTO PacTIPOCTPaHEHHS?

14. JI51st 4ero MOKHO UCIIOJIB30BaTh PEKYPPEHTHYIO HelipoHHyto ceTh (RNN)?

15. Kak BeiOupaercst pyHKIus OTEPH?

16. Uto Takoe 3aTyXarOUIMi TpaJueHT B IIyOOKoM o0ydeHuu? UTo Takoe B3pBIBHOM
rPaIuCHT B TIIyOOKOM 00y4eHUH?

17. 3 kakux yacTeil COCTOUT aBTOIHKOAEP?

18. Yto Takoe mammHa bonpimana?

19. U3 kakMx yacTel COCTOUT reHepaTUBHO-COCTS3aTeIbHasl CETh?

20. HctuHHO IM BBICKa3biBaHWe: VI3BIeueHHEe NPU3HAKOB B KOHTEKCTE TIIYOOKOTO
o0yueHHss O0COOEHHO TII0JIE3HO, KOIJa ILeseBas 3ajaya He BKIYaeT B cels J10CTaTOYHO
pa3MedeHHBIX JaHHBIX s yernemHoro ooy4denuss CNN, kotopast xopomio 06o0miaer?

21. Omnpenenutre TepMHH «TOHKas Hactpoika» (Fine-Tuning) mnpeaBapuTeiabHO
ooyuennoit CNN na HaGope ImageNet.

22. B kakux ciyvasx ucnonb3yercs maauar (padding) B riaydookom o0yueHHn?

23. 3aueM HCIONB3YIOTCS coeTMHeHns ObIcTporo aoctyna B ResNet?

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

25. Kak MOXHO TOJNIy4UTh TMPEICTABICHHUS TPHU3HAKOB, H3BJICKAEMBIX BBIOPAaHHBIM
¢GmIBTPOM B II1yOOKON CBEPTOUHON MOJEnu?

26. Kakuie (hyHKIIMM aKTHBAIIMX UCTIONB3YIOTCS B HEHpOHax ?

27. Ilouemy B IriIyOOKHX CBEPTOUHBIX CETSAX KOJIMYECTBO (PMIBTPOB HE YMEHBIIIAETCS IO
Mepe MPOJIBUKECHHUSI CUTHAIIOB 110 CETH?

28. Yrto Takoe rmorepsi KOHTEKCTa B PEKYPPEHTHBIX MOJAEIISAX ?

29. Kakwuie reiThl UCTIONB3YIOTCS B stueiike LSTM?

30. [lns kakux 3a/1a4 UCTOJIb3yeTCsl IBYHAINIPABICHHAs PEKYPPEHTHAs! MOJEIh ?

[Ipumeps! 3anau:

3anmava 1.

[Toctpouth OuHApPHBIHN KiIaccu(pUKaTOp

s Habopa OrleHKa BEpOSATHOCTH, TOTO, YTO KIMEHT OTKPOET OAHKOBCKUM JEMO3UT B
pe3ynbTaTe MapKeTHHTOBOM akmmu:  https://archive.ics.uci.edu/ml/datasets/Bank+Marketing
Kuacc: atpudyt 21 -y - has the client subscribed a term deposit? (binary: 'yes', 'no’).

BrImomHUTE 3arpy3Ky U MpeABapUTENbHYI0 00padOTKy JaHHBIX U3 HaOopoB. Pa3znenuts
KOKIYI0 BBIOOPKY Ha OOYdYarollyl0, TECTOBYIO W BaluganmoHHywo. [IpomsBectn oOyueHue
HaboOpa HEHWPOCETEBBIX APXUTEKTYp, OTIMYAIONIMXCS Pa3HbIM HAOOPOM MapaMeTpoOB: YHUCIIO
CJIOEB, KOJIMYECTBO HEHPOHOB B CIOSIX, QYHKIIMU aKTUBALUH B CIOSIX, MPOIEAYp ONTUMU3AIINH:



[TomoOpaTh apXHUTEKTYphl HEHMPOHHBIX CETEH, KOTOPBIE C OJHON CTOPOHBI TO3BOJISIOT
HOJIYYUTh MOJEIH C JIYYIIMMH METPUKAMH KaduecTBa PabOTHI, C APYrOil CTOPOHBI HE SBISIOTCS
U30BITOYHBIMH U HE NTepeo0yUeHHBIMH.

Beruncants ciuenyromye MeTpuku paboThI:

Jns 6unapHoro knaccugukaropa: Recall, Precision, Weighted Accuracy, AUC st Bcex
MCCIIEJOBAaHHBIX MOJIEIIEH.

3amaya 2.

[ToctpouTh MHOTOKJAcCOBBIN Kiaccupukatop i Habopa OrneHka 340pOBbs
BHYTpHYTpOOHOTO pa3BuTHs Iioga: https://www.kaggle.com/datasets/andrewmvd/fetal-health-
classification Metka kinacca: fetal health.

BEIMONTHUTE 3arpy3Ky M MpelBapUTEIbHYIO 00pa0OTKy NaHHBIX W3 HaOopoB. Paszmenuth
KOKIYI0 BBIOOPKY Ha OO0y4aromiyro, TECTOBYIO H BalujanuoHHyo. [Ipowm3Bectu oOyueHUE
HaOopa HEWPOCETEBBIX ApPXHTEKTYP, OTIMYAIONIMXCS pa3HbIM HAOOpPOM IMapamMeTpoB: YHCIIO
CJIOEB, KOJIMYECTBO HEHPOHOB B CIIOSIX, (DYHKITUU AKTUBAIIUH B CIIOSIX, TIPOICAYP ONTHMH3AIIH:

[TomoOpaTe apXUTEKTYpbl HEHPOHHBIX CETEH, KOTOPHIC C OJHOW CTOPOHBI IMO3BOJISIOT
MOJIYYUTh MOJICTH C JYUYIITMMH METPUKAaMU KadecTBa pabOTHI, ¢ JPYroil CTOPOHBI HE SBISIFOTCS
U30BITOYHBIMH U HE NTEPeOOyUCHHBIMH.

BeraucnuTh crieayronme METPUKH paObOThI:

Jlns mHOTOKIaccoBoro kiaccugukaropa: Recall, Precision, Weighted Accuracy, AUC
JUTSL BCEX KJIACCOB BCEX HMCCIIEAOBAaHHBIX Mojenei. BeiBectn ROC-kpuBbIe I KaXa0ro Kiacca
B JIy4IlIeM KJjaccudukarope.

3agaua 3.

ITocTpouts perpeccop JUIS Habopa Apenna BEJIOCUIIEIOB:
https://archive.ics.uci.edu/ml/datasets/Bike+Sharing+Dataset, npeacka3piBaeMoe 3Hau€HHE —
KOJIMYECTBO apeH/| BEJIOCHUIIEIOB B CyTkH (Area), ¢aiin day.csv.

BhINONHUTE 3arpy3Ky M MpelBapuUTEeNIbHYI0 00paboTKy JNaHHBIX M3 HaOopoB. Paznenuth
KOKAYI0 BBIOOPKY Ha OOydYarollylro, TECTOBYIO M BaJuJalnuoHHylo. [Ipom3Bectu oOyueHue
Habopa HEHWPOCETEBBIX AapXMTEKTyp, OTIMYAIOIIMXCS pa3HbIM HAOOpOM MapaMeTpoB: YHCIO
CJI0€B, KOJINYECTBO HEPOHOB B CIOSIX, QYHKIIUU aKTUBALUH B CIOSIX, MPOLEAYyp ONTUMU3ALINH:

ITonoOpaTe apXUTEKTYpbl HEHPOHHBIX CETel, KOTOpble C OJHOM CTOPOHBI MO3BOJISIOT
MOJIYYUTh MOJIEIH C JYYIIUMH METPUKaMU KayecTBa pabOThI, C JPYrOil CTOPOHBI HE SIBIISIFOTCS
U30BITOYHBIMH U HE NTepe00yUeHHBIMH.

Boruncnuth crnegyromnme METpUKH paboThI:

Jlisa perpeccopa: MSE, MAE, R2 niis Bcex NMOIy4eHHBIX MOAEIEH.

Kpurepun onieHnBaHus:

PesynpraThl  9K3aMeHa  ONPEAEISAIOTCS  OLIEHKAMH  «OTJIMYHO»,  «XOPOILOY,
«YZAOBIIETBOPUTEIBHO», HEYAOBIETBOPUTEIBHOY.

OneHka «OTJIIMYHO» BBICTABISAETCS, €CJIM JaHbl [paBWIbHBIE OTBETHI Ha BCE
TEOPETUYECKHE BOMPOCHI U BCE 3a/1a4M PELIeHbI 0€3 OIHOOK.

OneHka «XOpOIIO» BBICTABISETCS, €CIIM KOPPEKTHBIE OTBETHI JaHBI Ha OOJBIIYIO YacTh
BONPOCOB, HO OBLIM OTMEUYEHbl HEYBEPEHHOCTh B OTBEeTEe M HH(pOpMalus NpecTaBiIeHa
dbparMeHTapHO, TaK)Ke 3aJ]a4l OBbLIIN PEIIeHbI MPABUIBLHO ¢ HEOOIBIINMU 3aMEUaHHUSIMH.

OrneHka «yJOBIETBOPUTEIBHO» BBICTABISETCS, €CIM JaHbl MpPaBUJIbHBIE OTBETHl Ha
MOJIOBUHY TEOPETUYECKHE BONIPOCH U OJJHA U3 33/]a4 pelIeHa C Herpy0oi ommnOKoH.

OneHka «HEyAOBIETBOPUTENIBHO» BBICTABISIETCS, €CIM KOPPEKTHBIE OTBETOB MEHBIIE
MOJIOBUHBI U 337jaui ObUIH pellieHbl HeMTPaBUIbHO.



4. OueHo4HbIe MaTepHaIbl st NMPOBEPKHU 0CTATOYHBIX 3HAHUI
(cpopmupoBannocTu komnerennuii) MOIK-10.1, UTIK-3.1, UIIK-7.1

Tect
1. Kakas HelipoceTeBast MOJieNb U3 NEPEUHUCICHHBIX B JIyUIlled CTENeHH MOIXOANUT AJIs
IIPOrHO3MPOBAHUS BPEMEHHBIX IIOCIIE10BATEIBHOCTEN?
a) Single-Layer Perceptron
0) CNN
B) LSTM
r) Multi-layer Perceptron
2. Ilouemy Mozenu Ha CBEPTOYHBIX HEHPOHHBIX CETAX IMOKA3bIBAIOT HAWIIyUIlIHE
MOKa3aTesy Mo Kiaccu(pukauuu 0ObeKTOB Ha H300PAXKEHUSAX 110 CPABHEHUIO C IPYTUMHU
MoesIMu’?
a) OHM B BBICOKOH CTENIEHN ONTUMHU3UPOBAHBI 1L 00pabOTKH BEKTOPOB C YHCIOBBIMH, &
HE KaTeropuajabHbIMH ITPU3HAKAMHU
6) Onn 001a1AI0T MIMPOKUM HAOOPOM HHCTPYMEHTOB NPE0Opa30BaHUS PU3HAKOBOTO
IIPOCTPAHCTBA, KOTOPbIE MOXKET BapbUPOBATH Pa3pabOTUUK B MOJEIN
B) OHU yYHUTBHIBAIOT KOPPEISALIUIO CMEKHBIX KOMIIOHEHT BEKTOpa
r) OHM UCHOJIB3YIOT CYIIECTBEHHO O0JIblIee YHCI0 HACTPauBAEMBIX [1apaMeTPOB, 110
CPaBHEHHUIO C APYTUMHU MOJIETISIMU
3. Kaxum riaBHbpIM HelocTaTKOM 00J1a/1aeT peKyppeHTHAs HelpoHHas ceTh?
a) JlnurenbHas npouenypa oOyuyeHus
6) HeBo3MOxHOCTh 00y4YeHHs Ha KaTerOpUaIbHbBIX JAHHBIX
B) CI0KHOCTD 3aIlIOMUHAHUS JJIUTENbHBIX IIOCIE10BaTEIbHOCTEN
r) Mcnonb30BaHue CyleCTBEHHBIX BHIYMCIUTEIbHBIX PECYPCOB
4. Kakue Mepbl He IPUBOJST K YMEHBIIECHHUIO NTepeo0ydeHus HelipoceTeBoi Mmoaenu?
a) YcraHoBka mTpadoB 3a 00JbIINE 3HAUCHHS BECOB HEHPOHOB CETH
0) YBenuueHne KOJTU4YeCTBa CJIOEB CETH
B) /loGaBneHue myma B BBIOOPKY
') YMeHblIeHHEe KOJIMYeCcTBa HEMPOHOB CEeTH
5. Ot uero B OoJbIIel CTENIEHH 3aBUCUT YCIELIHOE PEIIeHUe 3a/1a41 Kiaccu(UKaluu
OJIHOCJIOMHBIM IIEpCENTPOHOM?
a) OT pa3mepa BBIOOPKH
0) OT pa3MEpPHOCTH MPU3HAKOBOTO MTPOCTPAHCTBA
B) COOTHOIICHUS pa3/ieleHnsl BBIOOPKU HAa 00y4aroIlyo 1 TECTOBYIO
I') OT pacnpeziesieHuss 00bEKTOB B IPOCTPAHCTBE MPU3HAKOB

Kitoun: 1 B), 2 B),3B),4 0), 51).
Kpurepun oleHHBaHMSA: TECT CUYUTACTCS NPOMIEHHBIM, €CIIM OOYYaroUIMii OTBETHII
NPaBWIHHO KaK MHHAMYM Ha MTOJIOBHHY BOIIPOCOB.

3anaun

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

[Toctpouts OuHapHBI Ki1accuuKaTop

s Habopa OreHKa BEpOSTHOCTH, TOTO, YTO KIMEHT OTKPOeT OaHKOBCKHM NEMOo3uT B
pe3ynbpTaTe MapKeTHHTOBOM akmmu:  https://archive.ics.uci.edu/ml/datasets/Bank+Marketing
Knacc: atpudyt 21 - y - has the client subscribed a term deposit? (binary: 'yes', 'no’).

BoeInonHuTh 3arpy3ky U npeaBapuTelbHYI0 00padOTKy JaHHBIX U3 Habopos. Pa3nenuts
KaXIyl0 BBIOOPKY Ha OO0y4Yarollylo, TECTOBYIO W BaluganuoHHyro. [IpomsBectu oOyueHue
Habopa HEWPOCETEBBIX AapXUTEKTYp, OTIMYAIOUIMXCS pa3HbIM HAa0OpPOM MapaMeTpoB: YHUCIO
CJIOEB, KOJIMYECTBO HEHPOHOB B CIIOSIX, (PYHKIIUN aKTUBAIIUH B CIIOSX, IPOLEAYP ONTUMHU3ALIUH:



[TomoOpaTh apXWTEKTYphl HEHMPOHHBIX CETEH, KOTOPBIE C OJHON CTOPOHBI TO3BOJISIOT
HOJIYYUTh MOJEIH C JIYYIIMMH METPUKAMH KaduecTBa PabOTHI, C APYrOil CTOPOHBI HE SBISIOTCS
U30BITOYHBIMH U HE Nepe00yueHHBIMH.

Beruncants ciuenyromye MeTpuku paboThI:

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

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

[TocTpouTh MHOTOKJIACCOBBIM KiaccupukaTop s Habopa OrneHka 340pOBbS
BHYTpHYTpOOHOTO pa3BuTHs Iioga: https://www.kaggle.com/datasets/andrewmvd/fetal-health-
classification Metka kinacca: fetal health.

BEIMONTHUTE 3arpy3Ky W MpelBapUTEIbHYIO 00pa0OTKy NaHHBIX H3 HaOOpoB. Pazmenuth
KOKIYI0 BBIOOPKY Ha OOyd4aromyro, TECTOBYH M BaIHMJIAIMOHHYIO. [IpomsBectu oOydeHue
HaOopa HEWPOCETEBBIX ApPXHTEKTYP, OTIMYAIONIMXCS pa3HbIM HAOOpPOM IMapamMeTpoB: YHCIIO
CJIOEB, KOJIMYECTBO HEHPOHOB B CIIOSIX, (DYHKITUU aKTHUBAIUH B CIIOSIX, TIPOIICAYP ONITHMH3AIIHH:

[TomoOpaTe apXUTEKTYpbl HEHPOHHBIX CETEH, KOTOPhIE C OJHOW CTOPOHBI IMO3BOJISIOT
MOJIYYUTh MOJICTH C JYUYIITMMH METPUKAaMU KadecTBa pabOTHI, ¢ JPYroil CTOPOHBI HE SBISIFOTCS
U30BITOYHBIMH U HE NTEPeOOyUCHHBIMH.

BeraucnuTh clieayrone METPUKH pabOThI:

Jlns mHOTOKIaccoBoro kiaccugukaropa: Recall, Precision, Weighted Accuracy, AUC
JUTSL BCEX KJIACCOB BCEX HMCCIIEAOBAaHHBIX Mojeneid. BeiBectn ROC-kpuBbIe I KaXa0ro Kiacca
B JIy4IlIeM KJjaccudukarope.

Teopetnueckne BONpocCkI:

1. Onumure Tpu pa3InYHBIX METOAA, C IOMOIIBIO KOTOPBIX MOKHO TOYHO HACTPOUTD
npensaputensHo o0ydeHHyro CNN ImageNet.

2. OnwumuTe, Kak paboraeT HeliporHas nepeaaya cruis (Neural Style Transfer)

3. CnenuanucTt Mo JaHHBIM IIpEeArnonaraeT, 4yro: a) Omnepauusi CBEPTKU SBISETCS Kak
JIMHEIHOM, TaK U WHBAPHAHTHOW K cABUTY. D) Omnepaius CBEpTKH MOX0Xa Ha KOPPEJSIHIO, 3a
UCKJIIOYEHHEM TOro, 4YTO Mbl IepeBOpadrBaeM (UIBTP mepea NPUMEHEHHEM oIepaTopa
Koppemsiiuu.C) Onepaiys CBEpTKU TOCTUTaeT MaKCUMyMa TOJIBKO B T€X CIy4asix, Korjaa GuibTp
B OCHOBHOM II0XO0JK Ha OINPEAEIECHHYIO YacTh BXOAHOro curnaina. IIpas nu oH, npennosnaras 31o?
[TonpoOHO 00BsSICHUTE 3HAUEHHUE ITUX YTBEPHKACHUM.

4. Jlano m3oOpaxkeHue pazmepoM w X h u aapo mupuHoi K. CkolbKO yMHOXEHUH U
CIIOKEHUH TpeOyeTcst sl CBEpTKU N300paKeHUs?

5. Bepnocth (Accuracy) mepcenTpoHa pacCUMTBHIBAETCS KaK KOJMYECTBO MPABHIIBHO
KJIaCCU(DUITUPOBAHHBIX ~ O0Opa3loB, JEJIEHHOE Ha 00IIee KOJWYECTBO  HEMPaBHIBHO
KJIaccu(pUIIUPOBaHHbBIX 00Pa3IIOB.

6. KakoBo Hambosee pacnpocTpaHeHHOE TpUMEHeHHe ciioeB Max-myauHra?

7. Uto Takoe batch-nopmanuzarus?

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

9. OObsicHUTE, MTOYEMY IPU CTOXACTUYECKOM I'PATUEHTHOM CITyCKE KOJMYECTBO SIIOX,
HEOOXOIUMBIX JJIsi MPEOIOJICHUS] OIpPENIeNIEHHOr0 IOpora IMOTepb, YBEIWYMBAETCS IO Mepe
YMEHBILIEHUS pa3Mepa nakera?

10. Kak pabotaer obyuenue ¢ yuetoM MoMeHTa? OOBSICHUTE POJIb IKCIOHEHIIUATHHOTO
3aTyXaHus B IIpaBuJie OOHOBIICHUS I'PAJUEHTHOIO CITYCKa.

11. B uem pazuuna mexay yskusmu Sigmoid u Softmax?

12. B ueM pa3HuLa MEXIy PEKYpPPEHTHOM HEWPOHHOM CEThIO M HEUPOHHOU CEThIO
IPSIMOTO PaclpoCTpaHEHUs?

13. B 4yeM pasHuIla MEXAYy PEKYPpPEHTHOH HEHPOHHON CEThbIO W HEHPOHHOH CEThIO
IPSIMOTO PaclpoCTpaHEHUs?



14. Ins yero MOKHO UCIIOJIb30BaTh PEKyPPEHTHYIO HelipoHHYIO ceTh (RNN)?

15. Kak BeiOupaercs QyHKIUS TOTEPH?

16. Yto Takoe 3aTyxawooLil rpaaueHT B Tiy0okoM oOyuennu? Uro Takoe B3pHIBHOM
TPaIUCHT B IIIyOOKOM OOy4eHUH?

17. N3 kakux yacTeil COCTOMT aBTORHKOAEp?

18. Yro Takoe mammuHa bosibimana?

19. I3 kakux yacTeil COCTOUT T'€HEPaTUBHO-COCTA3aTENbHAS CETh?

20. HMcrtunHO 1M BbICKa3biBaHWe: V3BieueHHe NPHU3HAKOB B KOHTEKCTE TIIIyOOKOTO
o0yuyeHHss 0cOOEHHO TIIOJNIE3HO, KOTJa IeJieBasi 3ajaya He BKIOYaeT B cels T0CTaTOYHO
pa3MeUeHHBIX TaHHBIX 1715 yenemHnoro ooydenuss CNN, koTopas xoporo 06001aer?

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

22. B kakux ciydasx ucnojb3yercs myaauur (padding) B rimybokoM o0ydueHun?

23. 3aueM UCTIONB3YIOTCS COeAMHEHUs ObIcTporo noctymna B ResNet?

24. Kak BbIOMpaeTcsi CKOPOCTh O0Y4YEHUS B YPABHEHUU OOHOBJICHUS BECOB?

25. Kak MOXHO MOJNYYUTh NPEICTABICHUS IPHU3HAKOB, H3BIEKAEMBIX BBIOpAaHHBIM
¢uIbTPOM B IIIyOOKOH CBEPTOUYHOM Mojenn?

26. Kakue (GyHKIIUU aKTUBAIIUHU UCIIONB3YIOTCS B HEWPOHAX ?

27. Ilouemy B IIIyOOKHX CBEPTOUHBIX CETSAX KOJMYECTBO (PMIBTPOB HE YMEHBIIIACTCS IO
Mepe MPOJBUKEHHS CUTHAIIOB TI0 CETH?

28. Uto Takoe morepsi KOHTEKCTa B PEKYPPEHTHBIX MOAECTISX ?

29. Kakue reiTol ucnonb3yrores B sueiike LSTM?

30. [y kakuX 3a/1a4 UCTIOJIB3YyeTCsl IBYHAIIPABIICHHAS PEKYPPEHTHAsI MOZEIh ?

HNudopmanus o paspadoTunkax

Axcénos Cepreit Bnagumuposuy, K.T.H., Kadeapa TEOPETHUECKUX OCHOB MH(YOPMATUKU
(TON) MHuctuTyra mpHKIaAHONM MaTeMaTMkKd U KommbioTepHblx Hayk (MIIMKH)
HaumonaneHblit uccnenoBarenbckuii Tomckuil rocynapctBeHHbl yHuBepcutrer (HU TIY),
noueHt kad. TOU



