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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. OneHo4Hble MaTepHUaJIibl TEKYIIECI0 KOHTPOJA U KPUTCPUHU OLICHUBAHUSA

DJIEeMEHTHI TEKYIIETO KOHTPOJIS:
— TECTBHI,
— KOHTpOIIbHas paboTa;

Tect (UI1K-4.1, UT1K-4.2, UT1K-4.3, UYK-1.1, UYK-1.2, UYK-1.3)
1. Kakas HelipoceTeBast MOJIEINTb M3 TIEPEUNCIICHHBIX B JIYYIICH CTENCHN TOAXOIUT JUIS
HPOTHO3UPOBAHUS BPEMEHHBIX MTOCIIE0BATEIbHOCTEH?
a) Single-Layer Perceptron
6) CNN
B) LSTM
r) Multi-layer Perceptron
2. Tlouemy Moneny Ha CBEPTOYHBIX HEUPOHHBIX CETSIX MOKA3BIBAIOT HAWITYYIIUE
MOKa3aTeNHu Mo Kiaccuukanuu 00beKTOB Ha M300paKEHUSX 110 CPABHEHUIO C APYTUMU
MoJIesIMU?
a) OHH B BBICOKOM CTENEHN ONTUMHU3UPOBAHBI 1151 00paOOTKH BEKTOPOB C
YHCIIOBBIMH, @ HE KaTerOpHUAIbHBIMU TIPU3HAKAMHU
6) Onu 061a4aI0T MIUPOKUM HAOOPOM MHCTPYMEHTOB MPEOOPA30BAHUS
MPU3HAKOBOTO MTPOCTPAHCTBA, KOTOPHIE MOYKET BaPHHPOBATH Pa3pabOTIUK B
MOJIEeTH
B) OHH YYHUTBHIBAIOT KOPPEISLIUIO CMEKHBIX KOMIIOHEHT BEKTOpa
r) OHH UCTIONB3YIOT CYIIECTBEHHO OOJbIIIEEe YHCIO HACTPauBaeMbIX apaMeTPOB, O
CPaBHEHHIO C APYTUMH MOJICIISIMU
3. KakuM riaBHbIM HEIOCTaTKOM 00J1a/1aeT peKyppeHTHas: HEHpOHHAas ceTh?
a) JiurenpHas npoueaypa o0ydeHHs
6) HeBo3MoOXHOCTh 00y4€HHUS HA KaTErOPHAIBHBIX JaHHBIX
B) C0XHOCTb 3aIIOMUHAHUS JUTUTEIBHBIX TI0CIIE10BATEIbHOCTEN
r) Hcnonb3oBaHUE CYIIECTBEHHBIX BHIYMCIUTEIBHBIX PECYPCOB
4. Kaxue Mepbl HE IPUBOAAT K YMEHBIICHUIO TIEPEO0yUICHUsT HEUPOCETEBON MO ?
a) YcraHnoBka mrpadoB 3a O0bIINE 3HAYSHHSI BECOB HEHPOHOB CETU



0) VYBenuyeHue KOJTUYECTBA CJIOEB CETH
B) /JloGaBieHue myma B BBIOOPKY
I) YMeHbIIEHUE KOJINYECTBA HEHPOHOB CETH
5. Ot gero B OoJbLIEH CTENIEHU 3aBUCUT YCIIEUTHOE PELIEHUE 3a1a4 KiIacCU(PUKAIIN
OJTHOCJIOMHBIM IIEPCENTPOHOM?
a) OT pa3Mepa BbIOOPKH
0) OT pa3sMepHOCTH NMPU3HAKOBOT'O MPOCTPAHCTBA
B) COOTHOLICHHUs Pa3/eeHUs BBIOOPKU Ha 00YYaroIly0 U TECTOBYIO
I) OT pacnpeneneHusi 00beKTOB B IPOCTPAHCTBE MPU3HAKOB

Kitoun: 1 B), 2 B),3B),40), 51).
Kputepun oueHunBaHusA: TECT CUMTAETCA NPOIAECHHBIM, €cid OOydarollui OTBETUI
IIPaBUJIbHO KaK MMHMMYM Ha I10JIOBUHY BOIIPOCOB.

Kontponbnas pabota (Tect UTIK-4.1, UTIK-4.2, UTIK-4.3, UYK-1.1, ©UYK-1.2, UYK-
1.3)
)

KonTponbHast paboTa cOCTOUT U3 2 TEOPETUYECKUX BOIIPOCOB U 3 3ajau.

[lepeueHpb TEOPETHUECKUX BOIPOCOB:
. Ha uyto Bnusier pazmep smoeniunra B LLM?
. UTo Takoe NO3UIIMOHHOE KOUpPOBaHUE?
. I3 kakux GJI0KOB cOCTOUT TpaHcopmep?
. Peanuzanus MexaHn3mMa BHUMaHUA.
. Knaccel 3aau 00paboTku nocie10BaTebHOCTEN.
. Beruucnenue rpagueHTa B peKyppeHTHOM HEMPOHHOM CETH.
. HITpads!l no HOpMe napaMeTpoB.
. Pannss ocranoBKa.
. Pa3pshxeHHble IpeaCTaBIICHNS.
. Ucrions30BaHue MpOPEKUBAHMS.
. [TakeTHas HOpManU3ausl.
. Ycpennenue Ilonsika.
. PexypcuBHBIE HEHPOHHBIE CETH.
. HeitponHsie 3X0-ceTH.
. Permpe3enTatuBHast cmiocOOHOCTH B aBTOKOAMPOBIIIHUKAX.
. Kagnoe nmocnoitHoe npegoOyueHue 0e3 yuuTens.
. OrpannyeHHble MalMHbl bonbimaHa.
. I'myGokue cetn noBepwusi.
. 'mybGokue mamunbl bonpiimana.
. OpHeHTHPOBAHHBIE MOPOXKAAIOIINE CETH.
. [IpoGseMbI oNTUMH3AIIMA HEUPOHHBIX CETEH.
. AJITOPUTMBI OITUMU3AINH C IANTHBHON CKOPOCTHIO OOYUEHUSI.
. [IpubnmxeHHbIe METO/IBI ONITUMU3AILIMN BTOPOTO MOPSIIKA.
. AJITOPUTM UTEpaLlMM HEUPOHHON LEHHOCTH
. ApxutekTypa rimy0okoit Q-cetu
. Hactpoiika gBoitHoit riy0okoi Q-ceTu
27. JlyanbHbIE apXHUTEKTYphl B ILIEHHOCTHO-OPHUEHTHPOBAHHOM TIyOOKOM OOYYEHHH C
HOJIKPEIUICHUEM.
28. MeTroabl IPUOPUTETHOTO BOCIIPOU3BEICHUS [1OJIE3HOTO OIbITA.
29. IlapannenbHoe oOHOBIeHHE TOTUTHKY B A3C.
30. HagexxHoe nporuo3upoBanue npeumyiiecrsa GAE.
31. CuaxponHoe oOHoBIeHUE TOIUTHK a A2C.
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32. ®opmupoBanue GpyHkuuu nenHocta B VPG.

33. Makcumu3zanus 0KUIaeMOM BBITOIbI M SHTPOIIUN B «MSATKOM aKTEPE-KPUTUKE.
34. OTnuuMst METOI0B TPAJAMEHTA MOJUTHK U «aKTEP-KPUTUK.

35. I'enepaTuBHO-COCTA3aTENbHAS CeTh BaccepiraiiHa.

36. Ocobennoctu CycleGAN

37. MynbTUMOAaNbHBIE TpaHCHOPMEPHI

38. Iuddysnonusie Mogenu

39. I'pacdoBbie HEHPOHHBIE CETH.

40. TTonyuenue oObsicHeHUH B ITyOOKuX Mozensx. [ Ipumeps! 3agau:

Bagaua 1.

[TocTpouts perpeccop, ucnonszyromuid ciodi RNN B kadecTBe CKpBITOTO CIOS JUIsS
IPOTHO3a TOOBIYM KUAKOCTH U OOBOJHEHHOCTH VIS KaX /101 ckBakuHBI Ha 120 cyTOK Briepen 1o
MPEIBIIY MM 3HAYSHUSIM IPU3HAKOB U3 BEIOOPKH.

BhIMonHUTE 3arpy3Ky M NpelBapUTelbHYI0 00pabOTKY AaHHBIX U3 HaOopoB. Pa3nenuts
KXIYI0 BBIOOPKY Ha 0O0yd4arollylo, TECTOBYIO M BaluJaluoHHyto. IlpousBectu oOyueHue
Ha0opa HEMPOCETEBBIX APXUTEKTYP, OTIUYAIOLINXCS Pa3HBIM HAOOPOM IapaMeTPOB: KOJIMYECTBO
HEHPOHOB B CIOSIX (s14€eK), IPOLEeAYp ONTUMHU3ALIH:

ITonoOpaTe apXUTEKTYpbl HEHPOHHBIX CETed, KOTOpble C OJHOW CTOPOHBI MO3BOJSIOT
HOJIyYUTh MOJIETH C JyYUIMMH METPUKaMU KauecTBa paloThl, C JIPYroil CTOPOHBI HE SIBISIOTCS
U30BITOYHBIME M He mepeo0ydeHHbIMU. CrienaTh noa00p KOJMYECTBa MPEAbLAYIIUX 3HAUYCHHH,
WCIIOJIB3YEMBIX JIJII TIPOTHO3HOM MOJENH, s 0ojiee TOYHOM OIEHKH IIeJIEBOM MEPEMEHHOM.
CraenaTb 3KCIIEpUMEHTHI ¢ IpopexuBanueM (Dropout).

Beruucnuts cnenyromme metpuku pabotsl: R2, MSE, MAE mist Bcex ucCien0BaHHBIX
MOJEJIEH.

3agaua 2.

[TocTpouth HelpoceTeBble MOJENM — OMHAPHBIM U MHOTOKJIACCOBBIN Kiaccupukarop,
coryiacHo BamieMy BapuaHTy 3aj1auu.

CHayasia nocTpouTh OMHApPHBIN Kilaccuukarop i kiaccos 0 u 1.

HaGop nannbix: https://www.kaggle.com/datasets/emmarex/plantdisease Kmacc 0:
Tomato, Knacc 1: Potato, Kiacc 2: Pepper.

BhInonHUTE 3arpy3Ky M NpeiBapUTelbHYI0 00pa0OTKY AaHHBIX M3 HaOopoB. Pa3nenuts
KOKIYI0 BBIOOpKY Ha OOyd4arollylo, TECTOBYIO M BaluJaluoHHyto. IIpomsBectu oOyueHue
HaboOpa HEMPOCETEBBIX APXUTEKTYP, OTIIMYAIOIINXCS Pa3HBIM HA0OPOM MapaMeTPOB: KOITUYECTBO
KapT NPU3HAKOB, pacTpeie]ieHre CII0EB, POIEyp ONTHMHU3ALNH:

[TomoOpaTh apXUTEKTypbl HEMPOHHBIX CETEH, KOTOpbIe C OJHON CTOPOHBI TMO3BOJSIOT
HOJYYUTh MOJIENN C JIyYIIMMH METPUKAMH KadecTBa paboThI, C APYroil CTOPOHBI HE SIBISIOTCS
M30BITOYHBIMH U HE TIEPEOOYUCHHBIMU TS CIIEAYIONINX 3a/1a4.

BoinonHuTh 3KCIEpUMEHTHI ¢ ipopexkuBanueM (Dropout).

[IpuBecTu kpuBble n3MeHeHus QpyHkuuu notepsb (Loss) u BepHOCTH (Accuracy) BO BpeMs
o0ydJeHus Ha 00yJaroneM H BATUAAIMOHHOM Ha0opax.

BoImomHUTh ayrMeHTAalMi0 JaHHBIX U MPOBECTH IOBTOPHOE OOyYeHHE HA HOBOM
pacuiupeHHoM Habope.

CoxpaHUTh TyUlIYI0 apXUTEKTYPy HEHPOHHOU CeTH — OMHAPHOTO KiIaccupukaTopa.

Co3marh HEHPOHHYIO CETh — MHOTOKJIACCOBBIM KiacCH(UKATOp C HCHOIH30BAHHUEM
CBEpPTOYHON OCHOBBI, 00yueHHOIl panee Ha ImageNet (ResNet, VGG, Inception, Xception u
T.1.). BBIMOMHUTE 1000y4YeHHE MOJENH B ABYX BapHaHTaX: 3aKIIOYUTEIbHBIE MOJHOCBS3HBIC
ciou u fine-tuning. Coxpanuth aydmue mozenu. [IpuBecTu KpuBble H3MEHEHUS (DYHKUIUU
notepb (Loss) u BepHocTu (Accuracy) Bo BpeMsi 0OydeHHUsI Ha 00yYaroleM W BaJIHIallMOHHOM
Habopax U3 TPex KJIaccoB.



3agaua 3.

OOyuutp HelpocereBole Monenn BERT, creka LSTM, nasynampasnennyio LSTM,
IpeCcKa3bIBAIOIINEe aBTOPCTBO TEKCTOB MO ¢parMeHTy TekctoB HekpacoBa H.A., JlepmoHTOBa
M.1O., TrotueBa ®.U.,

Jlist Kax/1oro BBIOpAHHOTO MOA3Ta B3sATh He MeHee 50 (parMeHTOB W3 NMPOU3BENCHMH,
KaKJbli (hparMeHT coaepkuT He MeHee 100 cuMBOIIOB.

[Tomyunts TokeHusarop u ooyuennyto monens BERT ¢ HuggingFace.

BoinonHuTh 3arpy3ky M npeaBapuTeIbHyl0 o0pabOTKy JaHHBIX M3 TEKCTOB. Paznenutsb
KaX/IyI0 BBIOOPKY Ha 00y4alollyto, TECTOBYIO M BaJIUIAIIUOHHYIO.

Jlo6aButh k apxutektype BERT monHOCBSI3HBIN (MM J1Ba MOJTHOCBA3HBIX) CIIOH(s) U
00yYHUTb MOJYYCHHYIO MOZEIb B CIEIYIOIUX BapHaHTax:

1) 3amopo3uts Beca B BERT u HacTpouth n00aBIeHHbIN(€) TTOJTHOCBA3HBIN(BIE) CI0M(H).
(310 — Mozensb la)

2) Boinonnutk Fine-tuning nony4eHHol apXuTeKTyphl. (3T0 — Mozens 1b)

OOyuutp BTOpyr0 Mozaenb - ctek LSTM (aBe mocnemoBarenbHble stueiiku LSTM,
n06aBuTh Dropout) uist kimaccupuKauy TEKCTOBBIX TAHHBIX.

OOyuuTh TpeThl0 MOJENb — JAByHampaBieHHylo sueiiky LSTM ans knaccudukanmu
TEKCTOBBIX JIaHHBIX.

ITpuBectu kpuBble u3MeHeHus pyHkuuu norepsb (Loss) u BepHoctu (Accuracy) Bo BpeMs
00ydeHust Ha 00yJaronieM U BaJIUAAllMIOHHOM Ha0opax.

Kpurepun onienuBanus:

Pe3ynbTaThl KOHTPOJBHON pabOTHl ONPENENAIOTCS OLIEHKAMHU «OTIUYHOY», «XOPOIIO»,
«YZOBJIETBOPUTEIBHOY, «HEYOBIETBOPUTEIHHOY.

OneHka «OTJIMYHO» BBICTABISIETCS, €CIM JlaHbl TMpaBUJIbHBIE OTBETHl Ha BCE
TEOPETHUECKUE BOTIPOCHI M BCE 3aJ]a4M pelIeHbI 0€3 OTHOOK.

O1eHKa «XOpOIL0» BBICTABIISETCS, €CIIM KOPPEKTHBIE OTBETHI JAaHbl HAa OOJBIIYIO YaCTh
BOIIPOCOB, HO OBUIM OTMEYEHHI HEYBEPEHHOCTh B OTBETE M WHGOpMAlMs NpeicTaBIcHA
(parMeHTapHO, TaKKe 3aJja4i ObLITU PEIIeHBI MPABUIBLHO ¢ HEOOIBIIMMU 3aMEYaHHUSIMH.

OrneHka «yIOBICTBOPUTEIBHO» BBICTABISIETCS, €CIHM JaHBl TMPAaBUJIbHBIE OTBETHl HA
IIOJIOBUHY TEOPETUYECKHE BONIPOCH U OJIHA U3 3aJay pelIeHa ¢ Herpy0oi ommOKoii.

O1neHKa «HEYAOBJIETBOPUTEILHO» BBICTABIISIETCS, €CIM KOPPEKTHHIE OTBETOB MEHBIIE
MOJIOBUHBI U 337a4i ObUTH pellieHbl HeMTPaBUIBHO.

3. OueHo4YHbIe MATEpPHAJIbl HTOTOBOI0 KOHTPOJS (MPOMEKYTOUYHOI aTTeCcTaluM) U
KPHMTePUH OLleHUBAHUS

DK3aMEHAIMOHHBIN OMJIET COCTOUT M3 TPEX YaCTEH.

[TepBas gacTs npeacTasnseT coboii TecT u3 5 Bonpocos, nposepsomux Tect (UITK-4.1,
NIIK-4.2, UT1K-4.3, UYK-1.1, UYK-1.2, UVK-1.3)

. OTBeTHI Ha BOIPOCHI NEPBOIl YaCTH JAAIOTCS MyTeM BbIOOpA U3 CIIHMCKA MPEASI0KEHHbIX.

Bropast yacTts cogepxuT oauH Bonpoc, nposepsromuid Tect (UI1K-4.1, UTIK-4.2, UTIK-
4.3, NYK-1.1, UYK-1.2, UYK-1.3)

. OTBeT Ha BOIPOC BTOPOI YacTH aeTCs B pa3BepHYTOH (opme.

Tpetbs yacTh comepkut 2 Bompoca, nposepstomux Tect (MITK-4.1, UTTK-4.2, UT1K-4.3,
NVYK-1.1, UYK-1.2, UVK-1.3)

U odopMIIeHHbIE B BUJE MpakTH4YecKUX 3anady. OTBEeThl Ha BOMNPOCHI TPEThEH yacTu
IPEIIoJIaraloT pelieHne 3a1a4 U KpaTKy UHTEPIPETALIMIO [TOJIyYEHHBIX PE3YJIbTaTOB.

IlepeueHb TEOPETUUECKUX BOIIPOCOB:

1. Ha uro Bnuser pazmep smoOenaunra B LLM?

2. Yro Takoe NO3UIMOHHOE KOIUPOBaHUE?

3. U3 kakux OJIOKOB COCTOHUT TpaHcopmep?

4. Peanuzanus MexaHu3Ma BHUMAHHUS.



5. Knaccwl 3amau 06paboTKH MOCIeI0BaTeIbHOCTEH.

6. Brruncnenue rpagueHTa B peKyppeHTHON HEHPOHHOM CETH.

7. UlTpadsl mo HOpME MapaMeTPOB.

8. PaHHss ocTaHOBKA.

9. Pa3psixeHHbBIE IPECTABIICHNUS.

10. Mcrions30BaHKE MPOPEIKUBAHMS.

11. ITakeTHas HOpMaIU3aLKsL.

12. Ycepennenue [lomsika.

13. PexypcrBHbBIE HEUPOHHBIE CETH.

14. HelipoHHBIE 3X0-CETH.

15. Penpe3entaTiBHast CHOCOOHOCTH B aBTOKOIMPOBIIHUKAX.

16. XXamgnoe mocnoitHoe npegoOydeHue 0e3 yuuTens.

17. OrpannueHHble MamHbl bonblMaHa.

18. I'my6okue ceTu n0BepHs.

19. I'ny6okue mamuubl boiabimana.

20. OpueHTHpOBaHHBIC MOPOKIAOIINE CETH.

21. IIpoGsieMbl ONTUMHU3AIMHA HEMPOHHBIX CETEH.

22. AITOPUTMBI ONITUMU3AIUH C ATANTHBHON CKOPOCTHIO O0yUCHHUS.

23. TIpuOamkeHHbIE METOIbI ONITUMH3AIIMK BTOPOT'O MOPSIIKA.

24. AnropuTtM UTEpa HEUPOHHOM LIEHHOCTH

25. ApxutekTypa riryookoi Q-cetu

26. Hactpoiika qBoitHOM rimy0okoi Q-ceTn

27. JlyanbHble apXUTEKTYpbl B LIEHHOCTHO-OPHUEHTHUPOBAHHOM TIIyOOKOM OOyuYeHHH C
HOJIKPEIICHUEM.

28. MeToap! IPUOPUTETHOTO BOCIIPOU3BEAECHHUS MIOJIE3HOTO OIIbITA.

29. IapamnensHoe oOHOBIeHUE MTOTUTUKHN B A3C.

30. Hanexnoe nporaozuposanue npeumyuiecrsa GAE.

31. CuaxponHoe ooHoBIeHHE MOMUTHK a A2C.

32. ®opmupoBaHue GpyHkuuu nesHocty B VPG.

33. Makcumu3anus 0’)KuAaeMOM BBITO/IbI U SHTPOIIUH B «MSATKOM aKTEPE-KPUTHUKEY.

34. Otnuuust METOIOB TPAJAMEHTA MOJIUTHK U «AKTEP-KPUTUK.

35. I'enepatuBHO-cOCTs3aTeNbHas ceTh Baccepiuraiina.

36. Ocobennoctu CycleGAN

37. MynbTHMOaIbHBIE TPAaHC(HOPMEPHI

38. Iuddysnonnsie Momenu

39. I'padpoBbIC HEUPOHHBIE CETH.

40. TTonyuenue oObsICHEHUH B IITyOOKHUX MOJESIX.

[Tpumeps! 3anay:

3anayga 1.

[Toctpouts perpeccop, sueiiky LSTM (uaum GRU) B ckpblTOM cioe, Uisi IpOrHO3a
JNOOBIYM KUJIKOCTM W OOBOJHEHHOCTH Ul Kaxaoi ckBakuHbl Ha 120 cyTok Bmepen mo
NPEIBIAYIINM 3HAYEHUSM MPU3HAKOB U3 BEIOOPKH.

BbInonHUTE 3arpy3Ky M NpeiBapUTelbHYI0 00pabOTKY AaHHBIX U3 HaOopos. Pa3nenuts
KOKIYI0 BBIOOpKY Ha OO0yd4arollylo, TECTOBYIO M BaluJaluoHHyto. lIpomsBectu oOyueHue
Ha0opa HEMPOCETEBBIX APXUTEKTYP, OTIMYAIOLINXCS Pa3HbBIM HAOOPOM HapaMeTPOB: KOJIMYECTBO
HEHPOHOB B CJOSIX (SIY€EK), IPOLEAYP ONTUMU3ALIH:

ITonoOpaTe apXUTEKTYpbl HEHPOHHBIX CETeH, KOTOpblE C OJHOW CTOPOHBI MO3BOJISAIOT
HOJYYUTh MOJIENIN C JIyYIIMMH METPUKAMH KauecTBa paboThI, C APYroil CTOPOHBI HE SIBISIOTCS
U30BITOYHBIMU M He mepeo0ydeHHbIMU. ClienaTh no00p KOJMUYECTBa MPEAbIAYIINX 3HAUYCHHH,



UCTIOJIb3YEMBIX JJISi MPOrHO3HOW MOAENH, JUIsl Oojiee TOUYHOW OLEHKH IeJIEBOM MEePEeMEHHOM.
Crnenatb SKCIIEpUMEHTHI ¢ npopexuBanueM (Dropout).

Beruncnuth cnepyromue metpuku padotel: R2, MSE, MAE nans Bcex UCClIeJOBaHHBIX
MOJIEIICH.

3agauga 2.

[TocTpouth HelpoceTeBble MOJAEIM — OWHAPHBIA M MHOTOKJIACCOBBIA KJIACCH(HKATOD,
coriacHo Bamemy BapuaHTy 3aaa4u.

CHauaza nocTpouTh OMHAPHBIN Ki1accudukarop s kinaccos 0 u 1.

HabGop mamsbix: https://www.kaggle.com/datasets/fpeccia/weed-detection-in-soybean-
crops Knacc 0: soybean, Knacc 1: soil, Knacc 2: grass

BoinonHuTh 3arpy3Ky M npeaBapuTenbHyt0 00paboTKy NaHHBIX M3 HaOopoB. Paznenuts
KaXIyl0 BBIOOPKY Ha OO0ydYarollylo, TECTOBYI0O M BaluJallMOHHYI0. [IpomsBectu oOyuyeHue
Habopa HEHPOCETEBBIX APXUTEKTYP, OTIIMIAIOIINXCS Pa3HBIM HA0OPOM MapaMeTPOB: KOJIUIECTBO
KapT IPU3HAKOB, paclpeieieHue cloéB, NpoLueayp ONTUMU3ALUY:

[TonobpaTe apXUTEKTypbl HEMPOHHBIX CETEH, KOTOpbIe C OJHON CTOPOHBI MO3BOJISIOT
HOJYYUTh MOJIENIN C JIyYIIMMU METPUKaMH KauecTBa paboThl, ¢ APYroi CTOPOHBI HE SIBIAIOTCA
U30BITOYHBIMH U HE IEPE0OYUEHHBIMU JIJIS CIICAYIOIIUX 3a/1a4.

BbINonHUTE 3KCTIEpUMEHTHI ¢ TpopekuBanueM (Dropout).

[IpuBectu kpuBble n3MeHeHus QpyHnkuuu notepb (Loss) u BepHocTH (Accuracy) Bo BpeMs
o0ydeHus: Ha 00y4aroieM 1 BaTAAIIMOHHOM Habopax.

BEIMONHATE ayrMEHTAIMI0 JaHHBIX M TPOBECTH IIOBTOPHOE OOydYeHHE Ha HOBOM
pacupeHHOM Habope.

CoxpaHUTb JYULIYI0 apXUTEKTYpy HEHPOHHON CeTH — OMHApPHOIO KilacCupuKaTopa.

Co3narh HEHPOHHYIO CeTh — MHOTOKJIACCOBBIM KJacCH(UKATOp C HCHOJIb30BAHUEM
CBEPTOYHOM OCHOBBI, 0O0ydeHHOU panee Ha ImageNet (ResNet, VGG, Inception, Xception u
T.1.). BbIMOMHUTE 1000y4YeHHE MOJENM B JABYX BapHaHTaX: 3aKJIIOYUTEIbHBIC MOJHOCBS3HBIC
cion u fine-tuning. CoxpaHWTh Jydmue Mojenu. lIpuBecTn KpuBble M3MEHEHUS (YHKIINU
notepsb (Loss) u BepHocTu (Accuracy) Bo Bpemsi 00y4eHHUsI Ha 00y4aroleM U BaJHIAlMOHHOM
Habopax U3 TPeX KJIaccoB.

3anayva 3.

OOyunth HelpocereBole Mozenu BERT, creka LSTM, nBynamnpaBinennyro LSTM,
IPEJICKa3bIBAIOIINE ABTOPCTBO TEKCTOB MO (parmeHty TekcroB dera A.A., bynumna U.A.,
Ecenuna C.A.

Jlnist Ka)moro BBIOPAHHOTO TO3Ta B35ATh HE MeHee 50 (parMeHTOB M3 NMPOW3BEICHHH,
KaXIbli parMeHT cofepkuT He MeHee 100 cuMBOJIOB.

[Tomyunts TokeHnszarop u ooyuennyto monens BERT ¢ HuggingFace.

BoeimonHuTh 3arpy3Ky W mpeaBapuTeiabHyt0 o0paboTKy JaHHBIX M3 TEKCTOB. Pazmenutsb
KXY BBIOOPKY Ha 00y4arolyto, TECTOBYIO U BaJIAALIMOHHYIO.

JHo6aButh k apxutekType BERT momHOCBSI3HBIN (MM [1Ba MOJTHOCBA3HBIX) CIIOH(s) U
00y4UTh NOJYUYEHHYIO MOJIEJIb B CIIEIYIOIIMX BapHaHTaX:

1) 3amopo3uts Beca B BERT u HacTpouTh 100aBIE€HHBII(€) MOIHOCBA3HBIN(bIE) CIOM(1).
(D10 — Momensb 1a)

2) Boimonuuth Fine-tuning nony4eHHol apXuTekTypsl. (3T0 — Mozens 1b)

OOyuuts BTOpyt0 Mozaenb - ctek LSTM (nBe mocnemoBatenbHbie siueiiku LSTM,
no6aButhk Dropout) mist kinaccuukanuy TeKCTOBBIX JTaHHBIX.

OOy4uTh TpPEeThIO MOJCNIb — JBYHamnpaBieHHYIO sdeiiky LSTM nmns kmaccudukanuu
TEKCTOBBIX JIaHHBIX.

[IpuBecTtu kpuBble n3MeHeHus QpyHkuuu notepsb (Loss) u BepHocTH (Accuracy) Bo BpeMs
o0OydeHus: Ha 00yJaroieM U BaTUAAIIMOHHOM Habopax.



Kpurepuu onienuBanusi:

PesynpTarel  5K3aMeHa ~ ONPEAENSIOTCS  OLIGHKAMH  «OTIUYHO»,  «XOPOIIO»,
«YJIOBJIETBOPUTEIBLHOY, «HEYIOBIECTBOPUTEILHOY.

OneHka «OTAWYHO» BBICTABIIACTCS, €CJIM JaHBl TPABWIbHBIE OTBETHI Ha BCE
TEOPETUYECKHE BOIIPOCHI U BCE 3a]]a4M PEIICHBI 0€3 OIIHNOOK.

Or1eHKa «XOPOIIO» BBICTABIISIETCS, €CIIM KOPPEKTHBIE OTBETHI JTaHBI HAa OOJBIIYIO YacTh
BOMPOCOB, HO OBUIM OTMEUEHBl HEYBEPEHHOCTh B OTBETE M HHQOpMAIHs MpeAcTaBleHa
(bparmeHTapHO, TAKXKe 3a/1a4M OBLIN PEIICHBI TPABMIHLHO ¢ HEOOIBIINMH 3aMEYaHUSIMU.

OueHka «yJIOBJIETBOPUTENIbHO» BBICTABISETCA, €CJIM JAaHbl MPAaBWIbHBIE OTBETHl Ha
MIOJIOBUHY TEOPETUUECKHE BOIIPOCHI U OJIHA U3 33]1a4 pPellleHa ¢ Herpyooil ommnoKoil.

OueHka «HEYJIOBJIETBOPUTEIILHO» BBICTABIISIETCS, €CIM KOPPEKTHBIE OTBETOB MEHBIIIE
TIOJIOBUHBI Y 33/1a4 OBLITN PEIICHBI HEMPABUIHHO.

4. OueHo4yHbIe MaTepHaJIbI NSt NpoBepPKH 0CTATOYHBIX 3HAHMH
(chopMHUPOBAHHOCTH KOMIIETEHIIM )

Tect
1. Kakas HelipoceTeBasi MOJIETb U3 IEPEYUCIICHHBIX B JIYUIlIed CTENEHU MOIXOAUT IS
POTHO3UPOBAHUS BPEMEHHBIX I1OCIEA0BATENbHOCTEH?
a) Single-Layer Perceptron
6) CNN
B) LSTM
r) Multi-layer Perceptron
2. Ilouemy MOzeNM Ha CBEPTOYHBIX HEMPOHHBIX CETAX MTOKA3bIBAIOT HAWITYUlINE
MOKa3aTesx Mo Kiaccu(ukanum 00beKTOB Ha U300PAKEHUSX 110 CPABHEHHUIO C IPYTUMHU
MoJIeIsIMU?
a) OHM B BBICOKOI CTENEHU ONTUMHU3UPOBAHBI JUIst 00pabOTKH BEKTOPOB C YHCIOBBIMH, &
HE KaTeropHaJbHBIMH MTPH3HAKAMHA
6) Onu 001aga0T MIMPOKUM HAOOPOM MHCTPYMEHTOB IIPe0Opa3oBaHus IPU3HAKOBOTO
MIPOCTPAHCTBA, KOTOPBIE MOKET BapbUPOBATh pa3pabOTUUK B MOJIEIH
B) OHU YUUTBHIBAIOT KOPPENALUIO CMEKHBIX KOMIIOHEHT BEKTOpPa
r) OHU UCTOJIB3YIOT CYLIECTBEHHO O0JIbIlIee YHCIIO HACTPAUBAEMBIX [TAPaMETPOB, 110
CPaBHEHHIO C APYTUMH MOJIEISIMU
3. KakuM rnmaBHbIM HEJOCTATKOM 00JIa/Ia€T peKyppeHTHasi HEMPOHHAs CeTh?
a) JlnutenbHas mpoueaypa o0ydeHus
0) HeBo3MOXHOCTH 00y4YeHHS Ha KAaTETrOPHAIbHBIX JAHHBIX
B) CII0’)XHOCTb 3alIOMUHAHMSI JUIUTENIbHBIX MOCIIEA0BATENIbHOCTEH
r) Mcnonb30Banne CyIeCTBEHHBIX BBIYUCINUTENBHBIX PECYPCOB
4. Kaxue Mepbl He IPUBOJAT K YMEHBILIEHUIO NTepeo0ydeHus: HeWpoceTeBOr Moaeu?
a) YcraHoBka mrpadoB 3a O0JIbIINE 3HAYCHUS BECOB HEHPOHOB CETH
0) YBenuueHue KOJIMYECTBA CIOEB CETU
B) /loOaBieHue nryma B BRIOOPKY
r') YMeHbLICHHEe KOJNYECTBa HEHPOHOB CETH
5. Ot yero B 0OJbIIEH CTENEHN 3aBUCUT YCIICUTHOE PEIICHUE 3a/1a9i KIacCU(DUKAIIH
OJTHOCJIOMHBIM MEePCEeNnTPOHOM?
a) OT pa3Mepa BbIOOpKHU
0) OT pa3MepHOCTH MPU3HAKOBOT'O MIPOCTPAHCTBA
B) COOTHOLIEHUSI pa3JIelIeHNs BHIOOPKU Ha 00YYaroIIyt0 U TECTOBYIO
I') OT pacupezeneHust 0O0ObEKTOB B IPOCTPAHCTBE MPU3HAKOB

Kiroun: 1 B), 2 B), 3 B), 4 0), 51).

3agaun



3anaya 1 (Tect (UIIK-4.1, UT1K-4.2, UT1K-4.3, UYK-1.1, UYK-1.2, UYK-1.3)

[TocTpouts perpeccop — ctek aByx cio€B ¢ LSTM (unmu GRU) mns mporHosza mo0br9u
KHUJKOCTH M OOBOJHEHHOCTH IIJISl KaXKJIOW CKBakKWHBI Ha 120 CyTOK BIepel MO MpeablTyliuM
3HAYECHHSIM TIPU3HAKOB U3 BHIOOPKHU.

BrInmomHuTh 3arpy3Ky U MpeaBapuUTeNbHYI0 00paOOTKy NaHHBIX W3 HaOOpoB. Pazmenuthb
KXyl BBIOOpKY Ha oOOyuarolyio, TECTOBYIO M BaluJalnuoHHyto. llpousBectu oOyueHue
HabOpa HEMPOCETEBBIX APXUTEKTYP, OTIIMYAIOIINXCS Pa3HbIM HA0OPOM MapaMeTPOB: KOTUIECTBO
HEHPOHOB B CIIOSX (SY€eK), MPOLEAYp ONTUMHU3ALIUU:

[TomobpaTe apXHUTEKTypbl HEMPOHHBIX CETEH, KOTOpbIE C OJHON CTOPOHBI TMO3BOJISIOT
MOJTYYUTh MOJCIH C JIyYIIMMH METPUKAMHU KadecTBa paOOThI, C IPYTrOll CTOPOHBI HE SIBISIIOTCSA
U30BITOYHBIMU U HE nepeol0ydeHHbIMU. CaenaTh moa0op KOJIMYeCTBa MPEABIAYIINX 3HAUYCHUH,
WCTIONB3YEMBIX IS TIPOTHO3HOM MOJIETH, JUisi 00Jieeé TOYHOW OILICHKH IIEJIEBOM TEPEMEHHOM.
Crnenatb SKCIIEpUMEHTHI ¢ npopexxkuBanueM (Dropout).

Beruucnuts cnenyronue metpuku pabotsl: R2, MSE, MAE mist Bcex uccienoBaHHBIX
MOJICJIEH.

3anaua 2 (Tect (MIIK-4.1, UT1K-4.2, UT1K-4.3, UYK-1.1, UYK-1.2, ©UYK-1.3)

[TocTpouts HelipoceTeBble MOJENIM — OMHAPHBIM U MHOTOKJIACCOBBIM Kiaccudukarop,
coryiacHo Bariemy BapuaHTy 3a1auu.

CHayasia nocTpouTh OMHApPHBIN Kilaccupukarop it kiaccos 0 u 1.

HaGop nannbix: https://www.kaggle.com/datasets/emmarex/plantdisease Kmacc 0:
Tomato YellowLeaf Curl virus, Krnacc 1: Tomato_healthy, Kiacc 2:
Tomato Septoria_Leaf spot

BbinonHuTh 3arpy3Ky M npeaBapuUTenbHYyt0 00pabOTKy JaHHBIX M3 HaOopoB. Paznenuts
KaX/Iyl0 BBIOOPKY Ha OO0ydYarollylo, TECTOBYIO M BaluJallMoHHYyI0. IIpousBectu oOyueHue
HabOpa HEUPOCETEBBIX APXUTEKTYP, OTIIMYAIOIINXCS Pa3HbIM HA0OPOM HapaMeTpOB: KOJIUYECTBO
KapT MPU3HAKOB, paclpeieieHne cloéB, Npoueyp ONTUMU3ALUY:

[TogoOpaTh apXUTEKTyphl HEHPOHHBIX CETEH, KOTOPHIE C OJHOM CTOPOHBI MO3BOJISIOT
HOJYYUTh MOJIEJIN C JIyYIIMMU METPUKaMH KauecTBa paboThbl, ¢ APYroi CTOPOHBI HE SIBJIAIOTCS
M30BITOYHBIMY U HE TTepe00ydeHHBIMU JUTS CIIETYIONINX 3a1ad.

BbINonHUTE 3KCTIEpUMEHTHI ¢ TpopekuBanueM (Dropout).

[IpuBecTtu kpuBble n3MeHeHUs QpyHkuuu notepsb (Loss) u BepHocTH (Accuracy) Bo BpeMs
o0OydeHus: Ha 00yJaroieM 1 BaTAAIIMOHHOM Habopax.

BEIMONHATE ayrMEHTAlMIo JaHHBIX M TPOBECTH IOBTOpPHOE OOydYeHHEe Ha HOBOM
pacupeHHOM Habope.

CoxpaHuUTh JTYUIIyIO apXUTEKTYPY HEHPOHHOU ceTH — OMHAPHOTO KiIaccu(puKaTopa.

Co3marh HEHPOHHYIO CeTh — MHOTOKJIACCOBBIM KIaccH(UKATOp € HCHOJIb30BAHUEM
CBEpPTOYHON OCHOBBI, 00yueHHOH panee Ha ImageNet (ResNet, VGG, Inception, Xception u
T.1.). BeIMOMHUTE 1000y4YeHHE MOJENM B JABYX BapHaHTaX: 3aKJIIOYUTEIbHBIC MOJHOCBS3HBIC
cion u fine-tuning. CoxpaHWTh Jydmue Mozenu. lIpuBecTn KpuBble M3MEHEHUS (YHKINU
noteps (Loss) u BepHocTH (Accuracy) Bo Bpemsi oOyueHusi Ha 0OydarolieM U BaJluJallMOHHOM
Habopax U3 TPexX KJIaccoB.

Teopernyeckue BONPOCHI:

1. Ha gyTo Briusier pasmep smoeaaunara B LLM?

2. Yro Takoe NO3UIIMOHHOE KOJIMPOBaHUE?

3. 13 xakux 6JIOKOB COCTOMUT TpaHChopmep?

4. Peanu3zanusi MexaHu3Ma BHUMAHHUSL.

5. Knaccsl 3aau 06paboTKH MOCII€0BaTEIbHOCTEH.

6. Boruncnenue rpajueHTa B peKyppeHTHOW HEHPOHHON CeTH.



7. UlTpadsl mo HOpME MAapaMeTPOB.

8. PaHHss ocTaHOBKA.

9. Pa3psixeHHbIE IPEICTABIICHNUS.

10. Mcrions30BaHKE MPOPEIKUBAHMS.

11. ITakeTHas HOpMaIU3aLHKsL.

12. Ycepennenue [lomska.

13. PexypcrBHbBIE HEUPOHHBIE CETH.

14. HelipoHHBIE 3X0-CETH.

15. Penpe3entaTiBHast CHOCOOHOCTH B aBTOKOIMPOBIIHKAX.

16. XKXagnoe mocnoitHoe npegoOydeHue 0e3 yuauTens.

17. OrpannuenHble MamHbl bonblMaHa.

18. ['my6oKue ceTu noBepHs.

19. I'nmy6okue mamuubl boibimana.

20. OpueHTHpOBaHHBIC TIOPOKIAIOIINE CETH.

21. IIpoGyieMbl ONITUMHU3AMHA HEMPOHHBIX CETEH.

22. AITOPUTMBI ONITUMU3AIMH C AANTHBHON CKOPOCTHIO O0yUCHHUS.

23. TIpuOam>keHHbIE METOIbI ONITUMH3AIIMKA BTOPOT'O HOPSIIKA.

24. AnropuTtM UTEpai HEUPOHHOM [IEHHOCTH

25. ApxutekTypa riryookoi Q-cetu

26. Hactpoiika qBoitHO#M rimy0okoi Q-ceTn

27. JlysnbHble apXUTEKTypbl B LIEHHOCTHO-OPHUEHTHUPOBAHHOM TJIyOOKOM OOyuYeHHH C
HOJIKPEIICHUEM.

28. MeToas! IPUOPUTETHOTO BOCIIPOU3BEAECHHUS MIOJIE3HOTO OIIbITA.

29. INapamnensHoe oOHOBIeHUE TOTUTUKH B A3C.

30. Hanexnoe nporaozuposanue npeumyuiecrsa GAE.

31. CuaxponHoe ooHoBIeHHE MTOMUTHK a A2C.

32. ®opmupoBanue GpyHkuuu nesHocty B VPG.

33. Makcumu3anus 0’)KUAaeMOM BBITO/IbI U SHTPOIIUH B «MSATKOM aKTEPE-KPUTHKEY.

34. OTnuuust METOI0B TPAJAMEHTA MOJIUTHK U «AKTEP-KPUTHK.

35. I'enepatuBHO-coCTs3aTeNbHast ceTh Baccepiuraiina.

36. Ocobennoctu CycleGAN

37. MynbTHMOIaIbHBIE TPaHC(HOPMEPHI

38. Auddy3nonusie Moaenu

39. I'papoBBIC HEUPOHHBIE CETH.

40. TTonyuenue oObsICHEHUH B IITyOOKHUX MOJEISIX.

HNudopmanus o pazpadoTunkax

AxcénoB Cepreii BiragumupoBuy, K.T.H., Kadeapa TEOPETUIECKAX OCHOB MHPOPMATUKU
(TOM) MWHcruTyTa NOpUKIAAHOW MaTeMaTHKM W KommbloTepHeix Hayk (MIIMKH)
Haumonaneubiii uccnenoBarensckuii Tomckuii rocynapctBeHHbiit yHuBepcuter (HU TI'Y),
noreHT kadp. TOU



