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1. KOM]’[eTeHHI/II/I H HWHIMKATOPbI HUX JOOCTH)KCHHH, IMNpOoBepsACcMbIe JTaHHBIMHA
OLCHOYHBIMHU MaTepHUaIaMu

[enbto 0CBOEHMS TUCIUIUIMHEI SIBIsIETCS (POPMUPOBAHKE CIIEAYIOMIMX KOMIIETCHIUI:

OIIK-1 Cmocoben npuMmeHsATh (PyHIAMEHTAJIbHBIE 3HAHUS, IOJTYYEHHBIE B OO0JacCTH
MaTeMaTHYeCKUX W (WJIM) E€CTeCTBEHHBIX HAyK, M HCIOJb30BaTh HMX B MNPO(HECCHOHAIBHOM
e TEIIbHOCTH.

OIIK-2 Cnoco0OeH HCIONB30BaTh M aJalTHPOBATH CYIIECTBYIOUIME MaTeMaTHYECKUE
METOJIbl U CHUCTEMbI MPOTPaMMHUPOBAHUS Ul pa3pabOTKU U peav3allii aJrOPUTMOB PEIleHUs
MPUKIIATHBIX 3a7a4.

OIIK-5 Cmnocoben paspabaThiBaTh aJITOPUTMBI M KOMIIBIOTEPHBIC IPOTPAMMBEI,
NPUTOAHBIE IS IPAKTUYECKOTO TIPUMEHEHUSI.

[IK-2 Cnocoben cobuparth, 00pabaThiBaTh W aHAJIU3UPOBATH JAAHHBIC NIJISI MPOBEIACHUS
HAYYHO-HMCCIIEI0BATENbCKUX PabOT B 3aBUCUMOCTH OT MPOOJIEMHOM M MpPEeIMETHOW 00JIacTH,
CO3/1aBaTh MaTEMaTUUYECKYIO MOJIEIb UCCIIETyEMOT0 OOBEKTA.

PesynbraTamMu OCBOCHHUS TUCIHUILIMHBI SBISIOTCS CIEIYIONNE HHANKATOPBI TOCTHKECHHUS
KOMIIETECHIINH:

NOIIK-1.4 JleMOHCTpUpYeT TNOHMMAHUE W HaBBIKM IPUMEHEHMsS] Ha TPAKTHUKE
MaTeMaTHYECKUX MOJENeil U KOMIIbIOTEPHBIX TEXHOJIOTHM JJisl pEelIeHUs MPAaKTUYECKUX 3ajad,
BO3HHKAIOIIUX B MPOPECCUOHATBLHON EATEIIbHOCTH

HOIIK-2.1 O6manaer HaBBIKAMH 0OBEKTHO-OPUEHTUPOBAHHOTO MPOTPAMMHPOBAHUS IS
peleHus MPUKIAIHBIX 3a7a4 B MPO(eCcCHOHANBHON JesITeIbHOCTH.

HOIIK-2.2 [IposBisieT HaBbIKA HCIOJIb30BAaHUS OCHOBHBIX SI3BIKOB MPOTPAMMHUPOBAHHS,
OCHOBHBIX METOJIOB pPa3pabOTKU MpOrpaMM, CTAaHAAPTOB O(OPMIICHHS NPOTrPaMMHOM
JIOKYMEHTaI1H.

NOIIK-2.3 JleMoHCTpUpYET yMEHHE OTOOpa Cpea CYIIECTBYIOIIMX MaTEeMaTHYeCKHX
METO0B, HAN0O0JIee OIXOAINX JIJIsl pEIICHNUs] KOHKPETHOM MPHUKIIAIHON 3a/1a4H.

NOIIK-2.4 JleMOoHCTpUpYET yMEHHE aJalTUPOBaTh CYIIECTBYIOIIUE MaTEMaTHYECKHE
METOABI JUIsl pELIEHUsT KOHKPETHON IIPUKJIAHON 3a0a4H.

NOIIK-5.1 Obnagaer HEOOXOAUMBIMU 3HAHUSMH aJTOPUTMOB, IPUHUIIUIIOB Pa3pabOTKH
QITOPUTMOB M KOMIIBIOTEPHBIX MTPOTPaMM

NOIIK-5.2 Pa3pabaTeiBaeT anrOpuTMbl U KOMIIBIOTEPHBIC MPOTPAMMBI Ui PEIICHUS
3a/1a4 MPo(EeCCUOHAILHON ACSATEIHHOCTH

NIIK-2.2 Crnoco0OeH CTpouTh MaTeMaTHUYECKyI0 MOJEIb HCCIEAYyeMOro OOBhEeKTa /WU
mpoiiecca B 3aBUCUMOCTH OT MPOOJIEMHON U TIPEAMETHOM 00J1acTu

2. OneHOYHBIE MaTepHAJIbl TEKYIEr0 KOHTPOJISl 1 KPUTePHHU OLlEeHUBAHUS

OneMeHTEI TCKYIIECTO KOHTPOJIA:
— TECTHI;
— KOHTpOJIbHas padoTa.

Tecr
1. Kakas HeiipoceTeBast MOJIeNb U3 NEPEUHUCICHHBIX B JyYIllel CTENEeHH MOIXOANUT IS
IPOrHO3MPOBAHUS BPEMEHHBIX IOCIIEA0BAaTEIbHOCTEN?
a) Single-Layer Perceptron
6) CNN
B) LSTM
r) Multi-layer Perceptron
2. Tlouemy Mojenu Ha CBEPTOUHBIX HEHPOHHBIX CETSIX MOKA3bIBAIOT HAWITyYIlINe
NIOKa3aTeNH Mo KiacCu(pUKanum 00beKTOB Ha N300paKEHHSIX 110 CPABHEHHIO C JIPYTHMH
MoIeIsIMu?
a) OHU B BBICOKOH CTENICHH ONITUMHU3UPOBAHBI ISl 00pabOTKH BEKTOPOB C
YHCIIOBBIMH, @ HE KaTerOpUaJIbHbIMU IPU3HAKaMHU



6) Onu 0651a1a10T MHUPOKUM HAOOPOM MHCTPYMEHTOB IpeoOpa30BaHuUs
MIPU3HAKOBOT'O MPOCTPAHCTBA, KOTOPbIE MOXKET BApbUPOBATH Pa3pabOTUUK B
MOJIENH
B) OHM y4YUTHIBAIOT KOPPEISIHIO CMEKHBIX KOMIIOHEHT BEKTOpa
r) OHH UCTIONIB3YIOT CYIIECTBEHHO OOJIbIIEE YHCIIO HACTPAUBAEMBIX MTAPAMETPOB, 10
CPaBHEHHUIO C JPYTHUMU MOJIETISIMU
3. Kaxum rnaBHBIM HelOCTaTKOM 00Ja/1aeT peKyppeHTHasE HeHpOHHAs CeTh?
a) JliurenbHas nporeaypa oOydeHus
6) HeB03MOXHOCTH 00yUeHUS Ha KaTErOPUAIbHBIX TAHHBIX
B) C0XKHOCTb 3aIIOMUHAHUS IITUTENbHBIX OCIEA0BATEIbHOCTEN
r) HMcnonp3oBaHME CYIIECTBEHHBIX BHIUNCIUTEIBHBIX PECYPCOB
4. Kaxkue Mepbl He MPUBOJIAT K YMEHBIIIEHUIO IMepe00yUeHUs HEUPOCETEBOM Mo 1eTn?
a) YcraHoBka mrpadoB 3a OOIbIINE 3HAYCHUS BECOB HEHPOHOB CETH
0) YBenuyeHHE KOJIMYECTBA CIIOEB CETH
B) /JloGaBnenue myma B BBIOOPKY
r) YMEHbIIICHHE KOJNYECTBA HEUPOHOB CETH
5. Ot uero B OoJbIIIel CTENIEHH 3aBUCUT YCICITHOE PEIICHUE 3a/1a4H KilacCU(UKALUU
OJHOCJIOMHBIM MEPCENTPOHOM?
a) OT pa3Mepa BIOOPKH
0) OT pa3MEpHOCTH MPU3HAKOBOTO MPOCTPAHCTBA
B) COOTHOIICHHUS Pa3/eICHUs BBIOOPKU Ha 00YYalOIIyI0 H TECTOBYIO
T) OT pachpeeieHus: OObEKTOB B MPOCTPAHCTBE MPU3HAKOB

Kiroun: 1 B), 2 B), 3 B), 4 0), 5T1).
Kputepun oleHMBaHUSA: TECT CYUTACTCS NPONJACHHBIM, €Ciu OOydYalomuii OTBETHI
MPABIIIEHO KaK MUHUMYM Ha TIOJIOBUHY BOTIPOCOB.

KonTtposbnas padora
KonTponsHast paboTa COCTOUT U3 2 TEOPETUIECKUX BOIIPOCOB | 3 3ajay.

IlepeyeHb TeOpeTHYECKUX BONPOCOB:

1. Onumure TpH pa3iaMuHbIX METOJIA, C TOMOIIBI0 KOTOPBIX MOKHO TOYHO HACTPOUTH
npensaputensHo o0ydeHnyro CNN ImageNet.

2. OnwumuTte, Kak paboraeT HeliporHas nepemaya ctus (Neural Style Transfer)

3. CneunanucT mo JaHHBIM Mpefanonaraer, yto: a) Onepanusi CBEpTKU SBISETCA Kak
JIMHEHHOM, TaK U WHBApHAaHTHOW K caury. D) Onepaims CBEpTKH MOX0Xa Ha KOPPEISIHIO, 32
UCKJIIOUEHHEM TOro, YTO Mbl IepeBopadrBaeM (UIBTP mepea NPUMEHEHHEM oIepaTopa
Koppersiiuu.C) Onepanus CBEpTKU TOCTUTaeT MaKCUMyMa TOJIBKO B T€X Cllydasx, Korjaa GuibTp
B OCHOBHOM IIOXOJK Ha OINPEAEIECHHYIO YacTh BXOJHOro curHana. IIpas i on, npeanonaras 31o?
[Mompo6HO 00BACHUTE 3HAYCHUE ITUX YTBEPIKICHHIA.

4. Jlano m3oOpaxenue pazmepoM w X h u sapo mupuHoit K. Ckonbko yMHOXEHUH u
CIIOKEHHUH TpeOyeTcst sl CBEPTKU N300paKeHUs?

5. Bepnocth (AccCUracy) mepcentpoHa pacCUMTBHIBAETCS KaK KOJUYECTBO MPABUIIBHO
KJIaccU(UIMPOBAaHHBIX ~ 00pa3IoB, JeNeHHOE Ha o0Imee KOJMYECTBO  HEMPABIIBHO
KIIaCCU(UIIMPOBAHHBIX 00PA3IIOB.

6. KakoBo Hambosee pacnpocTpaHeHHOE TPUMEHEHHE ciioeB MaX-mymuHra?

7. Uro takoe batch-mopmanusanms?

8. Uro Ha camMoM Jene O3HAa4aeT TEPMHUH CTOXaCTHMYECKUH B CTOXaCTHYECKOM
rpaueHTHOM cirycke? Mcnomb3yeT 1u OH Kakoi-110o0 reHeparop ciiydaitHbIX ducen?

9. OObsicHUTE, MTOYEMY IPU CTOXACTUYECKOM TI'PATUEHTHOM CITyCKE KOJIMYECTBO 3IIOX,
HEOOXOIUMBIX JJISi MPEOAOJIEHUS OINPENEJICHHOro MOpora IMoTepb, YBEIMYUBACTCA 1O Mepe
YMEHBILIEHUS pa3Mepa nakera’?



10. Kak paboraer oOydenue ¢ yuerom MoMeHTa? OOBSICHUTE POJb IKCIOHEHIIUATHHOTO
3aTyXaHus B IpaBuiie OOHOBIICHUS I'PAJUEHTHOTO CITyCKa.

11. B uem pasnuna mexay ¢pynkuusimu Sigmoid u Softmax?

12. B yeM pasHMIla MEXAY PEKYPPEHTHOW HEHWPOHHOM CEThIO U HEUPOHHOW CETHIO
IPSIMOTO PacTpoCTpaHEHUs?

13. B yeM pasHuIla MEXAY PEKYPPEHTHOW HEHWPOHHOM CEThIO U HEUPOHHOW CETHIO
IPSIMOTO PacIpoCTpaHEHUS?

14. JIy1s 4ero MOKHO UCIIOIB30BaTh pEKypPEeHTHYI0 HeiiporHyo ceTh (RNN)?

15. Kak BoiOupaercst pyHKIUs HOTEPh?

16. Uto Takoe 3aTyXamIIHid TpagueHT B TIyOokoM o0ydeHnu? UTo Takoe B3pPHIBHOM
I'PaJMEHT B IIyOOKOM 00yueHUH?

17. Y3 kakuX 4acTeil COCTOUT aBTOAHKOIep?

18. Uto Takoe mamuna bonsiimana?

19. 13 kakuXx yacTeil COCTOUT reHePATUBHO-COCTA3ATEIbHAS CETh?

20. MctuHHO 1M BBICKa3biBaHME: V3BIIEUEHHME NPU3HAKOB B KOHTEKCTE TITyOOKOTO
0o0ydeHus: O0COOEHHO TMOJIE3HO, KOTNa IeJjeBas 3ajada HE BKIIOYaeT B ce0s JOCTATOYHO
pa3MedeHHBIX JaHHbIX 1 yenemHoro ooyyernus CNN, koropas xopoio o6o01maer?

21. Ompenenure TEpMHH «TOHKas Hactpoika» (Fine-Tuning) mnpeaBapuTensHO
ob0yuennoit CNN na Habope ImageNet.

22. B kakux cirydasx ucnojb3yercs myaauur (padding) B rimybokoM o0yueHun?

23. 3aueM HUCTIONIB3YIOTCS coeuHeHHs ObIcTporo faoctymna B ResNet?

24. Kak BbIOMpaeTcs CKOpOCTh OOYYECHHS B YPAaBHECHHUH OOHOBJICHHUS BECOB?

25. Kak MOXHO TONYyYUTh MPEICTaBICHHUS MPU3HAKOB, HU3BIEKAEMBIX BBIOpAHHBIM
(GUIBTPOM B IITyOOKOH CBEPTOUHOM Moaen?

26. Kakue (hyHKIIMM aKTUBAIMK UCTIONB3YIOTCS B HEHpOHaX?

27. Ilouemy B TIIyOOKHX CBEPTOYHBIX CETSAX KOJIMYECTBO (PHIBTPOB HE YMEHBIIAETCS IO
Mepe MPOBUKEHHSI CUTHAJIOB IO CETH?

28. Yrto Takoe morepsi KOHTEKCTa B PEKYPPEHTHBIX MOAECIISX?

29. Kakue reiTel ucronb3yrTes B sueiike LSTM?

30. [y kakuX 3a/1a4 UCTIOIB3YeTCs IByHAIIpaBlICHHAS PEKYPPEHTHASI MOJIEIb?

IIpumepsl 3axa4:

3amaua 1

[TocTpouts GuHapHBIN K1accudukaTop

it Habopa  OIleHKa  BEpPOATHOCTH  JIMATHOCTHKM  JuabeTa y  4eloBeKa
https://www.kaggle.com/datasets/alexteboul/diabetes-health-indicators-dataset Knacc:
Diabetes 012. Knacc orpuniatenphsiii — 0 (no diabetes — net auabera), Kiacc MOJ0KUTSIbHBIH —
1 & 2 (prediabetes — npenauadernueckoe cocrosiuue & diabetes - quader).

BBINONHUTE 3arpy3Ky M MpeIBapUTEIbHYI0 00paOOTKY JaHHBIX M3 HaOopoB. Pazmenuth
KaXIyl0 BBIOOPKY Ha OOYYaroIIyr0, TECTOBYIO W BalHIAlMOHHYIO. [lpomsBectn oOyueHHe
HaOopa HEWPOCETEeBBIX APXHUTEKTYp, OTJIUYAIOUIMXCS pa3HbIM HAOOpOM MapaMETpPOB: YHCIIO
CJIOEB, KOJIMYECTBO HEHPOHOB B CIIOSIX, PYHKIIMU aKTUBALIUH B CIIOSX, IPOIETYp ONTHMH3ALINN:

[TomoOpaTh apXUTEKTYpbl HEHPOHHBIX CETEH, KOTOPHIC C OJHOW CTOPOHBI MO3BOJISIOT
MOJYYUTh MOJICNH C JIYYIIMMHA METPUKAMHU KadecTBa paboThI, C JPYroil CTOPOHBI HE SIBISIFOTCS
U30BITOYHBIMH U HE NTEPeOOyUCHHBIMHU.

Brraucnute creyionme METpUKH paboThI:

Jns 6unapHoro kinaccupukaropa: Recall, Precision, Weighted Accuracy, AUC st Bcex
UCCJIE0BAHHBIX MOJIEIICH.

3agaua 2
[TocTpouTh MHOTOKIIACCOBBII KiIaccu(UKaTop



st Habopa OreHka YpoBHS (U3WYECKOTO PpasBUTHUS JIOJCH pasHOro BO3pacra:
https://www.kaggle.com/datasets/kukuroo3/body-performance-data MeTka kiacca: class.

BrImomHUTE 3arpy3Ky W mpeaBapUTeIbHYI0 00pabOTKy NaHHBIX W3 HaOOpoB. Pazmenuts
KOKIyI0 BBIOOPKY Ha OOy4Yarollyro, TECTOBYI W BaluJalmoHHYr0. [IpomsBectu oOyueHue
Habopa HEWPOCETEBBIX APXUTEKTYp, OTIMYAIOIIUXCS Pa3HbIM HA0OpPOM MapameTpoB: YHUCIO
CJI0EB, KOJIMYECTBO HEHPOHOB B CIOSIX, GYHKIIUN aKTUBAIMH B CIOSIX, MPOIEAYP ONTUMH3AINH:

[TogoOpaTh apXUTEKTyphl HEHPOHHBIX CETECH, KOTOPHIC C OJHON CTOPOHBI MO3BOJISIFOT
MOJIyYUTh MOJIETH C JIy4YIIMMH METPUKaMU KauecTBa padoThl, C IPYroil CTOPOHBI HE SBISIOTCS
U30BITOYHBIMH U HE NepeoOydeHHBIMHU.

BoruncnuTs crienyromuye METpUKH paboThI:

Jlns mHOTOKIIaccoBOoro kimaccugukaropa: Recall, Precision, Weighted Accuracy, AUC
JIJIs1 BCEX KJIACCOB BCEX HCCEN0BaHHBIX Mojeneil. BeiBectn ROC-kpuBbIE 4151 KaXKI0TO Kilacca
B JIy4lIeM Kiaccudukarope.

3amauga 3

[Toctpouts perpeccop

misi Habopa KadvectBo BuHa:  https://archive.ics.uci.edu/ml/datasets/Wine+Quality
npejicka3piBaeMoe 3HaueHue — kauectBo (Quality), daitn winequality-white.csv.

BoinmonHuTh 3arpy3Ky M npeaBapuTeiIbHyl0 00paOOTKy NaHHBIX W3 HaOopoB. Pazmenutsb
KOKIYI0 BBIOOPKY Ha OOydYalollyro, TECTOBYI W BaluJallMoHHyI0. [Ipom3Bectu oOydeHue
Habopa HEWpOCETEeBhIX apXUTEKTyp, OTIMYAIOLIUXCS pa3HbIM HAa0OpOM MapameTpoB: UHUCIO
CJIOEB, KOJIMYECTBO HEHPOHOB B CIOSIX, QYHKIIUN aAKTHUBAIMH B CIOSIX, TPOIEAYP ONTHMH3AIIH:

[TogoOpaTh apXUTEKTyphl HEHPOHHBIX CETEH, KOTOPHIE C OJHOW CTOPOHBI TO3BOJISIFOT
MOJyYUTh MOJICTH C JIyYITUMH METPUKaMH KauecTBa pabOoThI, C IPYroil CTOPOHBI HE SBISIOTCS
M30BITOYHBIMU U HE TIEPEOOYUCHHBIMU.

BreraucnuTh clieayromue METPUKH paObOThI:

Jlnia perpeccopa: MSE, MAE, R2 niis Bcex nony4eHHbIX MOJENEH.

Kpurtepun onenuBanus:

Pe3ynbpTaThl KOHTPOJNBHON PAaOOTHI OMPEAENAIOTCS OLEHKAMU «OTIMYHO», «XOPOIIO»,
«YJOBJIETBOPUTEIIBHO», «HEYOBJIETBOPUTEIHHO.

OneHka «OTJIMYHO» BBICTABISIETCS, €CIM JaHbl TpaBUJIbHBIE OTBETHl Ha BCE
TEOPETUYECKHE BOTIPOCH U BCE 3aJIa4l PEUICHBI 0€3 OTHOOK.

OrneHka «XOpOIIO» BHICTABISETCS, €CIM KOPPEKTHBIE OTBETHI JaHbl Ha OOJNBIIYIO YacTh
BOIIPOCOB, HO OBUIM OTMEYECHHI HEYBEPEHHOCTh B OTBETE M WHGOpPMAIMI MpPEICTaBICHA
dbparmMeHTapHO, TaK)Ke 3a7]a41 OBLIN PEIICHBI MPABUIBHO C HEOOIBIIUMU 3aMEYaHUSIMH.

OneHka «yJIOBJIETBOPUTEIBHO» BBICTABISIETCS, €CIM JaHbl INPaBUJIbHBIE OTBETHl Ha
MOJIOBUHY TEOPETUYECKHE BOMPOCH U OJIHA U3 33a]a4 PEIlIeHa C Herpy0oii OmmnoOKoii.

OneHka «HEYJOBJIETBOPUTEIBHO» BBICTABISETCS, €CIM KOPPEKTHBIE OTBETOB MEHbILIE
MOJIOBUHBI U 337]a4i OBbUTH PEIICHbI HETIPaBUIIBHO.

3. OnleHoYHbIe MaTepHaJbl HTOTOBOr0 KOHTPOJIS (MPOMEKYTOUHOI aTTecTaluu) U
KPHMTepPUH OLleHUBAHUS

DK3aMEHAIMOHHBIN OMJIET COCTOUT M3 TPEX YaCTEH.

IlepBas yacTh mpezncTaBisieT coboit TecT U3 5 BompocoB. OTBETHl Ha BOIPOCH! MEPBOH
YacTH JAIOTCS IIyTEM BbIOOpA U3 CIIUCKA MPENTIOKEHHBIX.

Bropas wacte comepxut oguH Bompoc. OTBET Ha BONPOC BTOPOM YacTH JAETCS B
pa3BepHYyTOH popme.

TpeTbst yacTb comepkuT 2 Bonpoca, ohopMIICHHBIE B BUJIE MPAKTHUECKUX 3a1a4. OTBETHI
Ha BONPOCHI TPEThEH YACTH IPEANOJIArar0T pelIeHWEe 3aJad MU KpPaTKyl HHTEPIPETALMIO
IIOJIyYEHHBIX PE3YJIbTaTOB.

IlepeuyeHb TeopeTHYeCKNX BONMPOCOB:



1. OnummTe TpY pa3NTUYHBIX METO/IA, C TOMOIIBIO KOTOPBIX MOXXHO TOYHO HACTPOHUTH
npeaBaputenbHo 00ydeHHyr0o CNN ImageNet.

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

3. CnenmaiMcT MO AaHHBIM Tpeanojaraet, 4yro: a) Omnepaiusi CBEPTKH SIBISETCS Kak
JMHEHHOW, TaK U MHBApHAaHTHOW K caBury. D) Onepaims CBEpTKH MOX0Xa Ha KOPPEISIHIO, 32
UCKJIIOUEHHEM TOr0, YTO Mbl I€peBOpadrBaeM (UIBTP Imepes NPUMEHEHHEM OIepaTopa
Koppensaun.c) Onepanus CBEpTKH TOCTUTAET MaKCUMyMa TOJIBKO B TE€X CIyyasX, Koraa QUiIbTp
B OCHOBHOM II0XO0X Ha OIPENIEIEHHYI0 YacTh BXOJHOro curHaia. [Ipas i oH, npeanosaras 31o?
[Tonpo6HO 0OBACHUTE 3HAUCHUE ITUX YTBEPIKIACHHMA.

4. Jlano m3obOpaxenue pazmepom w X h u sapo mmpunoir K. Ckoiabko yMHOKEHUN U
CJIO’KEHUH TpeOyeTcs 1JIsl CBePTKH N300pakeHus?

5. Bepnocth (AccuraCy) mepcenTpoHa pPACCUUTHIBACTCS KaK KOJIMYECTBO IPABUIBHO
KJaccu(UIMPOBaHHBIX ~ 00pa3loB, JEeNEeHHOE Ha  o0Ilee KOJMYECTBO  HENPaBHIBHO
KJIacCU(PUITUPOBAHHBIX 00PA3IIOB.

6. KakoBo Hauboee pacnpocTpaHeHHOE TPUMEHEHUe ciioeB MaX-mynuHra?

7. Yto Takoe batch-nopmanu3zarus?

8. Uro Ha camMoM Jene O3Ha4aeT TEPMUH CTOXAaCTHUECKUH B CTOXAaCTHUYECKOM
rpaaueHTHOM citycke? Mcrmoap3yeT i OH Kakoi-1u0o reHepaTop CiydailHbIX ynucen?

9. O0BsAcHHUTE, TOYEMY TPU CTOXACTHUYECKOM TI'PAJHUEHTHOM CIYCKE KOJHWYECTBO 3IIOX,
HEOOXOIUMBIX AJISl IIPEOJOJIEHUS] OINPENEICHHOr0 IMOpora IMoTepb, YBEIMUUBACTCA IO MeEpe
YMEHBILEHUS pa3Mepa nakera’?

10. Kak paboraer obydenue ¢ yuerom mMmomeHTa? OOBSICHUTE POJIh KCIIOHEHIIUATHLHOTO
3aTyXaHHs B IIpaBUjie OOHOBIICHUS IPAJUEHTHOTO CITyCKa.

11. B uem pazuuna mexxay pyakmusmu Sigmoid u Softmax?

12. B ueM pa3HMIIa MEXIYy pPEKyppEHTHOW HEUpPOHHON CEThI0O U HEMPOHHOM CETBIO
IPSIMOTO PACTIPOCTPAaHEHHS?

13. B yem pa3HuIla MEXIy PEKYpPPEHTHONM HEUPOHHOM CEThI0O M HEUPOHHOU CEThIO
IPSIMOTO PACTIPOCTPAaHEHHS?

14. JI51st 4ero MOYKHO HCIIOJIb30BATh PEKYPPEHTHYIO HelipoHHY0 ceTh (RNN)?

15. Kak Beroupaercst GyHKIus OTEPh?

16. Uto Takoe 3aTyXarooLUi rpagueHT B IiayOokoM oOyueHuu? UTo Takoe B3pHIBHOMH
TPaJMEHT B TIIyOOKOM 00ydeHUH?

17. I3 kakux yacTeil COCTOUT aBTO3HKOAEP?

18. Yto Takoe mamnHa bonprimana?

19. U3 kakuxX yacTel COCTOUT reHepaTUBHO-COCTS3aTeIbHAs CETh?

20. HctuHHO 1M BBICKa3biBaHWE: VI3BIIEYEHHWE TPHU3HAKOB B KOHTEKCTE TITyOOKOTO
o0yueHHss O0COOEHHO TIOJIE3HO, KOrja IesieBas 3ajaya He BKIOYaeT B ceOd J10CTaTOYHO
pa3MeUYeHHBIX TaHHBIX s yerenHoro ooyuenus CNN, kotopas xoporo 06o0maet?

21. OmpexnenuTe TEpMHH «TOHKas Hactpoiika» (Fine-Tuning) mnpeaBaputTeabHO
ooyuennoit CNN na ma6ope ImageNet.

22. B kakux cinydasx ucnonbsyercs maauar (padding) B rirybokom oOyueHun?

23. 3aueM HUCIIONB3YIOTCS coennHeHns ObIcTporo aocTymna B ResNet?

24. Kaxk BbIOMpaeTcsi CKOPOCTh 00y4YeHUS B ypaBHEHUHU OOHOBJICHHS BECOB?

25. Kak MOXHO TOJy4dTh TMPEJICTABICHUS TPH3HAKOB, HW3BJICKAEMBIX BBIOPAHHBIM
(GuIBTPOM B INTyOOKON CBEPTOYHON MOJenu?

26. Kakue (hyHKIMM aKTUBAIMH UCTIONB3YIOTCS B HEHPOHaX?

27. IloueMy B IiIyOOKHMX CBEPTOUHBIX CETSAX KOJIMYECTBO (PUIBTPOB HE YMEHbBILIAETCS IO
Mepe TPOJIBUKECHHUSI CUTHAJIOB 10 CETH?

28. Uto Takoe 1morepsi KOHTEKCTa B PEKYPPEHTHBIX MOAEIAX?

29. Kakwue reiTel uconb3yrores B stueiike LSTM?

30. [l kakuX 3a/1a4 UCIOJIb3YETCs IByHAIIpaBlIeHHAsl pEKYypPPEeHTHAs MOJIEINb?



IIpumeps! 3a1a4:

3agauya 1.

[TocTpouTh GMHAPHBIHN KIIACCUPHUKATOP

st Habopa OrieHKa BEpPOATHOCTH, TOTO, YTO KIMEHT OTKPOET OAaHKOBCKUU JEMO3UT B
pesynbrare MapKeTWHroBoW akmuu:  https://archive.ics.uci.edu/ml/datasets/Bank+Marketing
Knacc: atpudyT 21 - y - has the client subscribed a term deposit? (binary: 'yes', 'no").

BhIMoONHUTE 3arpy3Ky M MpeiBapUTEIbHYI0 00pabOTKY AaHHBIX M3 HaOopoB. Pasmenuts
KOKIyI0 BBIOOPKY Ha OOy4Yarollyr, TECTOBYI M BaluJalMoHHYr. [IpomsBectn oOyueHue
Habopa HEHWPOCETEBBIX APXHUTEKTYp, OTJIMYAIOLIMXCS pa3HbIM HAOOpOM MapaMeTpOB: YHCIIO
CJI0EB, KOJIMYECTBO HEHPOHOB B CIOSIX, GYHKIIUN aKTUBAIMH B CIOSIX, MPOIEAYP ONTUMH3AINH:

[TomoOpaTe apXUTEKTYphl HEHMPOHHBIX CETEH, KOTOPBIE C OMHONW CTOPOHBI TO3BOJISIOT
MOJIyYUTh MOJIETH C JIy4YIIMMH METPUKaMU KauecTBa padoThl, C IPYroil CTOPOHBI HE SBISIOTCS
U30BITOYHBIMH U HE NTepeoOydeHHBIMU.

BoruncnuTs crienyromuye METpUKH paboThI:

s 6unapHoro kinaccuukaropa: Recall, Precision, Weighted Accuracy, AUC st Bcex
HUCCIIETOBAHHBIX MOJIEIICH.

3agaua 2.

IMocTpouTh MHOTOKJIAacCOBBIM Kiaccupukarop miusi  Habopa OleHKa 370pOBbs
BHYTpHYTpOoOHOTO pa3BuTHs Iioga: https://www.kaggle.com/datasets/andrewmvd/fetal-health-
classification MeTtka kiacca: fetal health.

BEIMONTHATE 3arpy3Ky W MpenBapHTEIbHYI0 00pabOTKY JAaHHBIX M3 HaOopoB. Pazmenuth
KaXIYI0 BBIOODKY Ha OOYy4alollyro, TECTOBYIO W BalUIAIMOHHYI. [IpomsBectn oOydeHUe
HaOopa HEWPOCETEeBBIX APXHUTEKTYp, OTJIUYAIOUIMXCS pa3HbIM HAOOpOM TapaMeTpOB: YHCIIO
CJIOEB, KOJIMYECTBO HEHPOHOB B CJIOSIX, PYHKIIMU aKTUBALIUU B CJIOSX, IPOICIYp ONTHMH3AIINN:

[TogoOpaTh apXuUTEKTyphl HEHPOHHBIX CETEH, KOTOPHIE C OJHON CTOPOHBI MO3BOJISIFOT
MOJYYUTh MOJICNIH C JIYUIIMMUA METPUKAMHU KadyecTBa pabOThI, C JPYroil CTOPOHBI HE SIBISIFOTCS
U30BITOYHBIMH U HE NTEPEOOyUCHHBIMHU.

BbIuuciuTh crieayromnme METpUKH paboThI:

Jliis MHOTOKIIaccoBoro kiaccugukaropa: Recall, Precision, Weighted Accuracy, AUC
JUTS BCEX KJIACCOB BCEX HMCCIICIOBaHHBIX Mojeiei. BriBectrt ROC-kpuBBIC UTsl Ka)XI0T0 Kiacca
B JIy4IlIeM KJIacCU(PHUKATOpE.

3anayva 3.

[TocTpouts perpeccop TUIS Habopa Apenna BEJIOCHUTIEIOB:
https://archive.ics.uci.edu/ml/datasets/Bike+Sharing+Dataset, mpencka3piBaeMoe 3HA4YCHHE —
KOJIMYECTBO apeH]1 BEJIOCUIIEZIOB B CYTKH (Area), daiin day.csv.

BEIMONTHATE 3arpy3Ky W MpenBapUTEIbHYI0 00pabOTKY JAaHHBIX M3 HaOopoB. Pasmenuts
KOKIYI0 BBIOOPKY Ha OO0yd4arollyro, TECTOBYIO M BalugaloHHyro. [IpomsBectu oOydeHue
Habopa HEWPOCETEBBIX APXHUTEKTYp, OTIMYAIOUIMXCS pa3HbIM HAOOpOM NapaMeTpOB: YHCIIO
CJIOEB, KOJIMYECTBO HEHPOHOB B CNOSIX, GYHKIIUN aKTHUBAIMH B CIOSIX, MPOIEAYP ONTUMH3AINH:

[TogoOpaTh apXuUTEKTyphl HEHPOHHBIX CETEH, KOTOPHIE C OJHOW CTOPOHBI MO3BOJISIIOT
MOJyYUTh MOJIETH C JIyYIIUMH METPUKaMU KauecTBa paboThl, C IPYroil CTOPOHBI HE SBISIOTCS
M30BITOYHBIMH U HE TTepeo0ydeHHBIMHU.

Boruncnuts crienyoomue METPUKH paboThI:

Jlia perpeccopa: MSE, MAE, R2 niis Bcex nony4eHHbIX MOJENEHN.

Kpurepun onenuBanus:

PesynbraThl  SK3aMEHa  ONPEACISAIOTCS  OLEHKAMH  «OTIMYHO»,  «XOPOILIO»,
«YJOBJIETBOPUTEIBHO», «HEYOBJIETBOPUTEIHHO.

OneHka «OTJIMYHO» BBICTABISETCA, €CIM JlaHbl MpPaBUJIbHbIE OTBETHl Ha BCE
TEOPETHUYECKHE BOIPOCHI U BCE 33/1a4M PEIICHBI 0€3 OMNOOoK.



OrneHKa «XOpPOIIO» BHICTABISETCS, €CIM KOPPEKTHBIE OTBETHI JaHBI HAa OOJIBIIYIO YacTh
BOIPOCOB, HO OBUIM OTMEYCHBI HEYBEPEHHOCTh B OTBETE M WHGOpPMAIMs MpPEICTaBICHA
¢dbparMeHTapHO, TaKXKe 3a7a41 OBLITN PEIICHBI MPABUIBHO C HEOOIBIINMU 3aMEYaAHHUSIMH.

O1eHKa «yIOBIICTBOPUTEIHHO» BBICTABIISETCS, €CIHM JIaHbl IMPABHJIBHBIC OTBETHI Ha
MOJIOBUHY TEOPETUYECKHE BOMPOCKHI U OJIHA U3 33]a4 PEIIeHA C HETPyOoii OMMOKOIA.

O1eHKa «HEYAOBJICTBOPUTEILHO» BBICTABIISETCS, €CIIM KOPPEKTHBIE OTBETOB MEHbIIE
MOJIOBUHBI U 337]a41 OBUTH PEIICHBI HeTIPaBUIIBHO.

4. OueHo4HbIe MaTepuabl s NPOBEPKH O0CTaTOYHBIX 3HAHUI
(chopMHUPOBAHHOCTH KOMIIETEHLIMA)

Tecr
1. Kakas HeipoceTeBast MOZICIb U3 IEPEUNCIICHHBIX B JTy4IlIel CTETICHH MTOJAXOIUT JIJIst
MIPOTHO3MPOBAHMS BPEMEHHBIX MMOCIEI0BATEIIBHOCTEMN?
a) Single-Layer Perceptron
0) CNN
B) LSTM
r) Multi-layer Perceptron
2. Tloyemy Moneny Ha CBEPTOYHBIX HEUPOHHBIX CETSAX MOKA3hIBAIOT HAWITYYIINE
MOKa3aTeNH 1Mo Kiaccuukanuu 00beKTOB Ha H300paKEHUSAX IO CPABHEHHIO C IPYTHMH
MoAEIsIMU?
a) OHHU B BBICOKOM CTENIEHH ONTHUMHU3UPOBAHBI JIsl 00paOOTKH BEKTOPOB C YHCIOBBIMH, a
HE KaTeropualbHBIMH MPU3HAKAMH
0) OHm 001a1at0T MUPOKUM HaOOPOM MHCTPYMEHTOB MPe0Opa30BaHMs IPU3HAKOBOTO
MPOCTPAHCTBA, KOTOPBIE MOKET BAPhbHPOBATH Pa3paOOTUHK B MOJIEIH
B) OHUM YYUTBIBAIOT KOPPEISAIUIO CMEKHBIX KOMIIOHEHT BEKTOpa
r) OHU UCTIONB3YIOT CYIIECTBEHHO OOJIbIIIEe YHCIIO HACTPAUBACMBIX ITAPaAMETPOB, 110
CpaBHEHHIO C APYTUMH MOJIEIISIMA
3. KakuMm rmaBHbIM HeJOCTaTKOM 00Ja/laeT peKyppeHTHas HEMpOHHAS CEeTh?
a) InurenpHas nponenypa oOyueHus
6) HeBO3MOXHOCTh 00yUueHUS Ha KaTeTOpUaTbHBIX TAHHBIX
B) CJI0KHOCTH 3aTIOMUHAHUS JUTUTEIIBHBIX MOCIE0BATEILHOCTEH
r) Ucnonb30Banue CyneCTBEHHBIX BBIYUCIUTEIBHBIX PECYPCOB
4. Kakue Mepbl He IPUBOJIAT K YMEHBIICHHUIO ITEPeoOydeHUsT HeHPOCeTeBOI Moaemu?
a) YcranoBka mrpadoB 3a O0sblIne 3HaYeHHS] BECOB HEHPOHOB CETH
0) YBennueHrne KOJTUYEeCTBA CIOEB CETH
B) JloGaBieHue nryma B BRIOOPKY
r') YMeHblIEeHHE KOJIMYeCTBAa HEHPOHOB CETH
5. Ot gero B OoJbIIEH CTETIEHN 3aBUCUT YCTICLITHOE PEIICHUE 3aaul KIacCH(PUKAIIUU
OJIHOCJIOMHBIM NIEPCENTPOHOM?
a) OT pa3Mepa BEIOOPKH
0) OT pa3MEpHOCTH MPU3HAKOBOTO MTPOCTPAHCTBA
B) COOTHOIICHHUS Pa3/Ie/ieHUs] BEIOOPKH HAa 00YyYaroIIyIO U TECTOBYIO
) OT pacnpeeseHns 00beKTOB B IPOCTPAHCTBE IPU3HAKOB

Kimtoun: 1 B), 2 B), 3 B),40),57T).
Kpurepun oueHHMBaHHS: TECT CUUTAETCS MNPONAECHHBIM, €CIU OOyYarolm[uid OTBETHII
NPaBWIBHO KaK MHHAMYM Ha ITOJIOBHHY BOITPOCOB.

3angaun
3anayga 1
[TocTpouts OGuHapHBIN K1accudukaTop



st Habopa OrieHKa BEPOATHOCTH, TOTO, YTO KIMEHT OTKPOET OAaHKOBCKUU JETIO3HT B
pe3yapTaTe MapKeTHHTOBOWM akmuu:  https://archive.ics.uci.edu/ml/datasets/Bank+Marketing
Knacc: atpubyT 21 -y - has the client subscribed a term deposit? (binary: 'yes’, 'no").

BoinonHuTh 3arpy3Ky M npeaBapuTeiIbHyl0 00paOOTKy NaHHBIX W3 HaOopoB. Pazmenutsb
KOKIYI0 BBIOOPKY Ha OOydYarollyro, TECTOBYI W BaluJallMOHHYI0. [Ipom3Bectu oOydeHue
Habopa HEWpOCETEeBhIX apXUTEKTYp, OTIMYAIOLIUXCS pa3HbIM HAa0OpPOM MapameTpoB: UHCIO
CJIOEB, KOJIMYECTBO HEHPOHOB B CIOSIX, QYHKITUN aKTHUBAIMH B CIOSIX, TIPOIEAYP ONTHMH3AIIH:

[TogoOpaTh apXUTEKTyphl HEHPOHHBIX CETEH, KOTOPHIE C OJHOW CTOPOHBI MO3BOJISIFOT
MOJyYUTh MOJICTH C JIyYITUMH METPUKaMU KauecTBa pabOoThl, C IPYroil CTOPOHBI HE SBISIOTCS
M30BITOYHBIMU U HE TIEPEOOYUCHHBIMU.

BreraucnuTh clieayromue METPUKH paObOThI:

Jlnst 6unapHoro knaccudukaropa: Recall, Precision, Weighted Accuracy, AUC ans Bcex
HCCIICIOBAHHBIX MOJIEIICH.

3agaua 2

[TocTpouth MHOTOKJIACCOBBIM Kiaccupukatop s Habopa OreHKa 30pOBbS
BHYTpUYyTpoOHOTO pa3BuTHs Tuiona: https://www.kaggle.com/datasets/andrewmvd/fetal-health-
classification MeTka knacca: fetal health.

BhIMonHUTE 3arpy3Ky M NpeiBapUTEIbHYI0 00pabOTKY AaHHBIX M3 HabopoB. Pasmenuts
KOKIyI0 BBIOOPKY Ha OOy4Yarollyr0, TECTOBYI W BaluJalMoHHYR. [IpomsBectu oOyueHue
Habopa HEWPOCETEBBIX APXHUTEKTYp, OTIMYAIOUIMXCS pa3HbIM HAOOpOM NapaMEeTpOB: YHCIIO
CJIOEB, KOJIMYECTBO HEHPOHOB B CJIOSIX, (PYHKLUU AKTUBALMH B CJIOSX, IPOLETyp ONTHMH3ALNN:

[TomoOpaTh apXUTEKTYphl HEHUPOHHBIX CETEH, KOTOPBIE C OMHONW CTOPOHBI TO3BOJISIOT
HOJIYYUTh MOJIENIN C JIyYIIMMU METPUKAaMHU KauyecTBa paboThl, C JPYyrol CTOPOHBI HE SBISIOTCA
U30BITOYHBIMH U HE NepeoOydeHHBIMHU.

Brraucnute crepyiomme METpUKH paboThI:

Jlns MHOrokiaccoBoro kinaccuukaropa: Recall, Precision, Weighted Accuracy, AUC
JUTSL BCEX KJIACCOB BCEX HMCCIENOBaHHBIX Mojeiel. BriBectrn ROC-kpuBBIE UTsl Ka)XI0TO Kiacca
B JIydlleM Kiaccudukarope.

TeopeTnyeckue BOMPOCHI:

1. Onumure TpH pa3iaMuHbIX METOJIA, C TOMOIIBI0 KOTOPBIX MOKHO TOYHO HACTPOUTH
npensaputensHo o0ydeHnyro CNN ImageNet.

2. OnwumuTte, Kak paboraeT HeliporHas nepemaya ctus (Neural Style Transfer)

3. CnenuanucTt Mo JaHHBIM MpeArnoiaraeT, 4to: a) Omepamus CBEpTKU SBISETCS Kak
JIMHEHHOM, TaK W WHBApHAaHTHOW K caBury. b) Onepaims CBEpTKH MOX0Xa Ha KOPPEISIHIO, 32
UCKJIIOYEHHEM TOTrO, YTO MBI TepeBopaurMBaeM (QUIbTP TMepe] NPUMEHEHHEM oOIeparopa
Koppessiiuu.C) Onepanus CBEpTKU JOCTUTaeT MaKCUMyMa TOJIBKO B T€X Cllydasx, Korjaa GuibTp
B OCHOBHOM IOXO0 Ha OMNPEJIEJICHHYI0 YacTh BXOJHOrO curHania. [IpaB nu oH, npeanomnaras 31o?
[Mompo6HO 00BACHUTE 3HAYCHUE ITUX YTBEPIKICHHIA.

4. Jlano m3oOpaxenue pazmepoM w X h u sapo mupuHoil K. Ckonbko yMHOXEHUH u
CIIOKEHUH TpeOyeTcst sl CBEPTKU N300paKeHUs?

5. Bepnocth (Accuracy) mepcenTpoHa pacCUMTHIBACTCS KaK KOJHUYECTBO MPAaBHIBHO
KJIacCU(UIMPOBAaHHBIX ~ 00pa3loB, JeNeHHOE Ha  o0Imee KOJMYECTBO  HEMPAaBHIIBHO
KJIaCCU(UIIMPOBAHHBIX 00PA3IIOB.

6. KakoBo Haubosee pacnpocTpaHeHHOE TPUMEHEHHE ciioeB MaX-mymuHra?

7. Uro takoe batch-mopmanusanms?

8. Uro Ha camMoM jene O3HAa4aeT TEPMHUH CTOXAaCTHMYECKUH B CTOXaCTHYECKOM
rpagueHTHOM ciycke? Mcmonb3yeT iu OH Kakoi-Tubo reHepaTtop caydaiiHbIX uncen?

9. OObsicHUTE, MTOYEMY IPU CTOXACTUYECKOM TI'PATUEHTHOM CITyCKE KOJIMYECTBO 30X,
HEOOXOJUMBIX JUIsI TIPEOAOJICHHS OMPEICIEHHOTr0 MOpOora MOTEPh, YBEMUYHMBACTCS IO Mepe
YMEHBILIEHUS pa3Mepa nakera?



10. Kak paboraer oOydenue ¢ yuerom MoMeHTa? OOBSICHUTE POJb IKCIOHEHIIUATHHOTO
3aTyXaHus B IpaBuiie OOHOBIICHUS I'PAJUEHTHOTO CITyCKa.

11. B uem pasnuna mexay ¢pynkuusimu Sigmoid u Softmax?

12. B yeM pasHMIla MEXAY PEKYPPEHTHOW HEHWPOHHOM CEThIO U HEUPOHHOW CETHIO
IPSIMOTO PacTpoCTpaHEHUs?

13. B yeM pasHuIla MEXAY PEKYPPEHTHOW HEHWPOHHOM CEThIO U HEUPOHHOW CETHIO
IPSIMOTO PacIpoCTpaHEHUS?

14. ]Iy 4yero MOKHO UCIIOIB30BaTh PEKypPEeHTHYIO HeiiporHyo ceTh (RNN)?

15. Kak BoiOupaercst pyHKIUs HOTEPh?

16. Uto Takoe 3aTyXamIIHid TpagueHT B TIyOokoM o0ydeHnu? UTo Takoe B3pPHIBHOM
I'PaJMEHT B IIyOOKOM 00yueHUH?

17. Y3 kakuX 4acTeil COCTOUT aBTOAHKOIep?

18. Uto Takoe mamuna bonsiimana?

19. 13 kakux 4acTeil COCTOUT reHePATUBHO-COCTA3ATEIbHAS CETh?

20. MctuHHO 1M BBICKa3biBaHME: V3BIIEUEHHME NPU3HAKOB B KOHTEKCTE TITyOOKOTO
0o0ydeHus: O0COOEHHO TMOJIE3HO, KOTNa IeJjeBas 3ajada HE BKIIOYaeT B ce0s JOCTATOYHO
pa3MedeHHBIX JaHHbIX 1 yenemHoro ooyyernus CNN, koropas xopoio o6o01maer?

21. Ompenenure TEpMHH «TOHKas Hactpoika» (Fine-Tuning) mnpeaBapuTensHO
ob0yuennoit CNN na Habope ImageNet.

22. B kakux cirydasx ucnojb3yercs myaauur (padding) B rimybokoM o0yueHun?

23. 3aueM HUCTIONIB3YIOTCS coeuHeHHs ObIcTporo faoctymna B ResNet?

24. Kak BbIOMpaeTcs CKOpOCTh OOYYECHHS B YPAaBHCHUH OOHOBJICHHUS BECOB?

25. Kak MOXHO TONYyYUTh MPEJICTABICHHUS MPU3HAKOB, W3BIEKAEMBIX BBIOpAHHBIM
(GUIBTPOM B IITyOOKOM CBEPTOUHOM MoIen?

26. Kakue (hyHKIIMM aKTUBAIMK UCTIONB3YIOTCS B HEHpOHaX?

27. Ilouemy B TIIyOOKHX CBEPTOYHBIX CETSAX KOJIMYECTBO (PHIBTPOB HE YMEHBIIAETCS IO
Mepe MPOBUKEHHSI CUTHAJIOB TI0 CETH?

28. Yrto Takoe morepsi KOHTEKCTa B PEKYPPEHTHBIX MOAECIISX?

29. Kakue reiTel ucnonb3yrTes B sueiike LSTM?

30. [y kakuX 3a/1a4 UCTIOIB3YEeTCs IByHAIIpaBlICHHAS PEKYPPEHTHASI MOJIEIb?

HNudopmanus o paspadorunkax

Axcénos Cepreil BrnagumupoBud, KaHJ. TeXH. HayK, JOLUEHT Kadeapbl TEOPEeTUYECKHX
ocHoB nH(popmaTrkn HU TT'Y.
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