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1. KOMHeTeHHHI/I U HMHAUKATOPbBI HMX [JOCTHKCHHUSA, IMPOoBEpPsA€MbI€¢ JaHHBIMHA
OIICHOYHBIMM MaTepHaJIaMH

Iesbr0 0CBOCHMSI JUCUUILUIMHEI ABIsIETCA (POPMUPOBAHUE CIIEAYIOIMX KOMIIETSHIUI:

YK-1 CrnocoGeH ocymecTBIsATh KPUTUIECKUN aHAIN3 MPOOIEMHBIX CUTYallMii Ha OCHOBE
CHCTEMHOTI0 II0JIX0/1a, BBIPA0ATHIBATh CTPATETUIO JEHCTBUH.

PesynbraTamMu OCBOCHHUSI TUCIMILIMHBI SBISIOTCS CIEAYIOUINE MHINKATOPHI TOCTHKECHUS
KOMIIETECHIINH:

NVYK-1.1 BeisBuser mnpoOJEeMHYIO CHTyallMi0, Ha OCHOBE CHCTEMHOIO TOAX0a
OCYILECTBIIsIET €€ MHOIO0()aKTOPHBIN aHAIU3 U JUArHOCTHKY.

NVYK-1.2 OcymecTBiseT MOHUCK, OTOOp H CHCTEMAaTHU3alWi0 HHOOpMAIUMH s
OIpeJieNIeHNs alIbTEPHATUBHBIX BAPUAHTOB CTPATErMUECKUX PELIEHUH B IPOOIEMHON CUTYaIUH.

NYK-1.3 Ilpeanaraer 1 000CHOBBIBAET CTPATETHIO JEHCTBHI C YYETOM OTpPaHUYCHHUH,
PHCKOB U BO3MOXKHBIX IOCJIEACTBUH.

2. OneHo4Hble MaTepHuaJIibl TEKYIIECTI0 KOHTPOJISA U KPUTEPUHA OLNCHUBaAHUA

DEeMEHTHI TeKYIIEro KOHTPOJIIS:
— TECTBHI;
— KOHTpOJIbHas paboTa;

Tect (MYK-1.1, UYK-1.2, UYK-1.3)
1. Kakas HeiipoceTeBas MOJENb W3 NEPEUYMCICHHBIX B JIYYIICH CTETICHW MOAXOIUT IS
IPOTHO3UPOBAHUS BPEMEHHBIX 110CIIE0BATEIbHOCTEH?
a) Single-Layer Perceptron
6) CNN
B) LSTM
r) Multi-layer Perceptron
2. Tlouemy mMomeny Ha CBEPTOYHBIX HEHPOHHBIX CETSAX MOKA3BIBAIOT HAWITYYIIHE TOKA3aTEIIH
10 KJaccu(UKaluy 0ObEKTOB Ha M300paXEHUAX 110 CPABHEHUIO C IPYTUMHU MOAETIMU?
a) OHM B BBICOKOM CTENEHU ONTHMHUZHPOBAHBI I OOpPaOOTKH BEKTOPOB C
YHMCIIOBBIMHU, a HE KaTerOpUAIbHBIMU MPU3HAKAMU
6) Ouu o00magarOT HIMPOKMM  HAOOpOM  MHCTPYMEHTOB  IIpeoOpazoBaHUs
MIPU3HAKOBOTO MPOCTPAHCTBA, KOTOPHIE MOXKET BapbHpOBaTh pa3padOTUMK B
MOJIENN
B) OHHU YUYHUTBHIBAIOT KOPPEJSALUIO CMEXKHBIX KOMIIOHEHT BEKTOpa
r) OHM HCTIONB3YIOT CYLIECTBEHHO 0OJIbIIIEE YMCIIO HACTPAUBAEMbIX ITapaMeTPOB, 110
CPaBHEHHMIO C APYTUMH MOJIEISIMHU
3. Kaxum riaBHBIM HetocTaTKOM 00Ja1aeT peKyppeHTHAs HEHpPOHHAs CEeTh?
a) JlnuTenpHas npoueaypa o0ydeHHs
6) HeBo3moxHOCTh 00y4€HHs Ha KaTerOpHalbHBIX JAHHBIX
B) CII0’)KHOCTb 3alIOMUHAHUSA JJUTEIBHBIX [TOCIE10BATEIbHOCTEN
r) Mcnonp3oBaHHE CYIIECTBEHHBIX BEIUUCIUTENBHBIX PECYPCOB
4. Kakue Mepbl He IPUBOJIAT K YMEHBIIIEHUIO ITepeoOydeHust HepoceTeBoil Moaenu?
a) YcranoBka mTpadoB 3a OOJIbIINE 3HAYCHUSI BECOB HEHPOHOB CETH
0) VYBenuuyeHue KOJUYECTBA CJIOEB CETU
B) JloGaBienue myma B BEIOOPKY
r) YMeHbIlIEHHE KOJIUYeCTBAa HEUPOHOB CETH
5. Ot yero B OoJblIel CTENEHUM 3aBUCHUT YCIEIIHOE pEelIeHHe 33Jayd KiacCHU(pUKaLUu
OJTHOCJIOMHBIM TepCenTPOHOM?
a) OT pa3Mepa BBIOOpKH
0) OT pa3sMepHOCTH NMPU3HAKOBOTO MPOCTPAHCTBA
B) COOTHOIICHHS Pa3/eICHHUs BBIOOPKU HAa 00YUYAIONIYIO H TECTOBYIO
I) OT pacnpeneneHusi 00beKTOB B IPOCTPAHCTBE MPU3HAKOB



Kitouu: 1 B), 2 B), 3 B),4 6), 51).
Kpurtepuu oOlleHUBaHUs: TECT CUYUTACTCS MPOHICHHBIM, €CIIM OOYyYarol[Hii OTBETHII
NPaBUIBHO KAaK MUHUMYM Ha ITOJIOBHHY BOITPOCOB.

KonrpounbHas padora (Tect UYK-1.1, UYK-1.2, UYK-1.3)
KontponbHast paboTa COCTOUT U3 2 TEOPETHUECKUX BOIPOCOB U 3 3a1ad.

[lepeueHp TEOPETUUECKUX BOIIPOCOB:
. Ha uto Briusiet pasmep sm6eaaunara B LLM?
. UTo Takoe NO3ULIMOHHOE KOJUPOBaHUE?
. I3 xakux GJI0KOB cOCTOUT TpaHChopmep?
. Peanusanus mexaHn3mMa BHUMaHUS.
. Knaccel 3aau 06paboTku nocine oBaTesIbHOCTEN.
. Beluncnenue rpaguesTa B peKyppeHTHON HEMPOHHOM CETH.
. HITpadsl no HOpME MapaMeTpoB.
. Pannss ocraHoBKa.
. Pa3pshxeHHbIe IpeaCcTaBIICHNUS.
. Mcrionbp30Banue NMpoOpeKUBAHMS.
. IlakeTHas HopManu3anus.
. Ycpenuenue [lonsika.
. PexypcuBHBIE HEHPOHHBIE CETH.
. HeitponHsie 3X0-ceTH.
. Penipe3zenTaruBHas cioCOOHOCTH B @BTOKOMPOBIIUKAX.
. Kagnoe nocnoitHoe npegoOydeHue 0e3 yuuTes.
. Orpannyensble MamuHel bonbimana.
. 'my0Ooxue cetu n1oBepusi.
. 'myb6okue mamunbl bonsiimana.
. OpueHTHpOBaHHbIE TOPOKAAIOIINE CETH.
. ITpoGaemMbl oNTUMH3ALUN HEHPOHHBIX CETEH.
. AITOPUTMBI ONITUMU3AIUY C ATANTHBHON CKOPOCTHIO O0yUCHUS.
. IIpubnmxeHHbple METO/Ibl ONTUMHU3ALUN BTOPOTO MOPsAKA.
. AITOpUTM UTEpanui HEMPOHHON EHHOCTH
. ApxurtekTtypa riayookoit Q-cetu
. Hactpoiika gBoitHo#i riry0okoi Q-ceTn
27. JlysnbHble apXUTEKTypbl B LIEHHOCTHO-OPHEHTUPOBAHHOM TIJIyOOKOM OOyYeHUH ¢
MOJIKPEIIJICHUEM.
28. MeToas! IPUOPUTETHOTO BOCIIPOU3BEAECHHUS MTOJIE3HOTO OIIbITA.
29. IapannensHoe ooHOBICHUE MOTUTUKH B A3C.
30. Hanexnoe nporao3uposanue npeumyuiecrsa GAE.
31. CuaxporHoe oOoHoBIeHHE TOMUTHK a A2C.
32. ®opmupoBanue GpyHkuuu nesHocty B VPG.
33. Makcumu3anus 0KUAaeMOM BBITOJIBI M SHTPOIINN B «MATKOM aKTEPE-KPUTHKEY.
34. OTnuuust METOI0B IT'PAAUEHTA MTOJIUTUK U «AKTEP-KPUTHK.
35. I'enepaTuBHO-COCTA3aTeNbHAs CeTh BaccepuiraiiHa.
36. Ocobennoctu CycleGAN
37. MynbTUMOJaJIbHBIE TPaHC(POPMEPDI
38. Iuddysuonnsie Mmomenu
39. I'pacdoBbIe HEHPOHHBIE CETH.
40. TTonmyuenue oObsicHeHUH B T1yOOKuX Mozemsx. [ Ipumeps! 3agau:
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3amaua 1.

[Toctpouts perpeccop, ucnonb3yromuil cioi RNN B KayecTBe CKPBITOrO CJOSl s
MPOrHO3a TOOBIYU KUAKOCTU U OOBOJHEHHOCTH IS K10 ckBakuHbI Ha 120 cyTOk Briepen 1o
MPEIBIIYIIUM 3HAYCHUSM MPU3HAKOB U3 BBIOOPKHU.

BoinonHuTh 3arpy3Ky M npeaBapuTelbHYI0 00pabOTKy JaHHBIX U3 HabopoB. Pa3nenuts
KXY BEIOOPKY Ha 00y4aromIyto, TECTOBYIO M BaluaallnoHHY0. [IponsBectu o0yueHue Habopa
HEHPOCETEBBIX APXUTEKTYp, OTIMYAIOIIUXCS pa3HbIM Ha0OpOM MapaMeTpoB: KOJIUYECTBO
HEWPOHOB B CJIOSX (S1U€eK), MPOIEAYP ONTUMH3ALUU:

[TonoOpaTe apXUTEKTYpbhl HEHMPOHHBIX CETEHl, KOTOpPbIE C OJHON CTOPOHBI MO3BOJISIOT
MOJyYUTh MOJICTH C JYYIIUMH METPUKAMU KauyecTBa pabOThI, C IPYroi CTOPOHBI HE SBISIOTCS
M30BITOYHBIMU U HE nepeoOydeHHbIMU. CrenaTh Moa00p KOJIMYECTBA MPEAbLAYIINX 3HAUYCHUH,
UCIIOJIb3YEMBIX JUIsl TIPOTHO3HOM MOJENH, JUIsi 0OoJiee TOYHOW OIICHKH IEJIEBOW MEPEMEHHOM.
Crnenatpb 3KcriepuMeHTHI ¢ npopexxuBanueM (Dropout).

Berancnuth cnepyromme merpuku padotel: R2, MSE, MAE nmns Bcex McClieIOBaHHBIX
MOJIEJIEN.

3ajgaua 2.

[loctpouts HelpoceTeBble MOJEIN — OMHAPHBIM M MHOTOKJIACCOBBIN Kilaccu(uKarop,
coryiacHo Bariemy BapuaHTy 3a/auu.

CHauarna mocTpouTh OMHAPHBIN KiaccuukaTop st kiaaccos 0 u 1.

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

BbINONHUTE 3arpy3Ky M NpelBapUTeNIbHYI0 00pabOTKy JaHHBIX U3 HaOopoB. Paznenuth
KaXTyI0 BEIOOPKY Ha 00YYaroIIyt0, TECTOBYIO M BatuJalinoHHy10. [IponsBectn oOyuenune Habopa
HEHpPOCETEeBBIX APXUTEKTYP, OTIIMYAIOIIUXCA Pa3HbIM HAOOpOM IMapaMeTpoB: KOJIMYECTBO KapT
NPU3HAKOB, paclpeieeHre CI0EB, IPOLEyp ONTHMU3ALNH:

ITonoOpare apXUTEKTYpbl HEHPOHHBIX CETEH, KOTOpbIE C OJHOM CTOPOHBI MO3BOJISIOT
MOJIYYUTh MOJIENN C JIyYIIMMHA METPHUKAMH KauecTBa pabOoThI, C APYTrol CTOPOHBI HE SIBIISIOTCS
U30BITOYHBIMU U HE NTepe00yUeHHBIMH JUIS CIIETYIOLNX 3ajay.

BoinonHuTh 3KCIepuMeHTHI ¢ popexuBanueM (Dropout).

ITpuBectH kpuBble U3MeHeHUs pyHKIUU noTeps (Loss) 1 BepHOCTH (Accuracy) BO Bpems
00yueHust Ha 00ydJaroeM U BaTUIAIIMIOHHOM Ha0opax.

BbINONMHUTE ayrMEeHTAlMIO JaHHBIX M IPOBECTH IOBTOpPHOE OOyueHHE Ha HOBOM
pacuupeHHoM Habope.

CoxpaHuTh TyUIIyI0 apXUTEKTYpy HEMPOHHOM ceTH — OMHApHOTO KiIaccupuKaTopa.

Co3naTth HEHPOHHYIO CETh — MHOTOKJIACCOBBIM KIaCCH(UKATOP C HCIOIH30BAHUEM
CBEpTOYHON OCHOBBI, 00yueHHOH paHee Ha ImageNet (ResNet, VGG, Inception, Xception u T.1.).
BremonanTe 1000yueHre MOJEIH B JBYX BapHaHTaxX: 3aKIIOYUTEIBHBIC MMOJHOCBI3HBIE CIIOW U
fine-tuning. CoxpanuTs ny4mue Moaenu. [IpuBect kpuBbie n3MeHeHus GyHkiwn moreps (Loss)
U BepHOCTH (Accuracy) Bo BpeMsi 00yueHus: Ha o0ydaroleM U BaIUJAMOHHOM Habopax U3 Tpex
KJIAaCCOB.

3agaua 3.

OOyunutp HempocereBole Monaenun BERT, creka LSTM, asynampasnennyio LSTM,
Ipe/CKa3bIBAIOIINE aBTOPCTBO TEKCTOB MO ¢parMeHTy TekctoB Hekpacoa H.A., JlepmoHTOBa
M.1O., Trotuera ®@.1.,

Jlnst Kax/1oro BBIOpAHHOTO MO3Ta B3sATh He MeHee 50 (parMeHTOB U3 MPOU3BEICHUH,
Kbl parMeHT conepkuT He MeHee 100 cuMBOIIOB.

[Tomyuuts TokeHnszarop u ooyuennyto monens BERT ¢ HuggingFace.

BoinonHuTh 3arpy3Ky M npeaBapuTelbHYI0 00paOOTKy JaHHBIX U3 TEKCTOB. Pa3nenutsb
KaX/1yI0 BBIOOPKY Ha 00y4alolIyl0, TECTOBYIO M BaJIMIAIIMOHHYIO.



Jlo6aButh k apxutektype BERT momHOCBSI3HBIN (MM Ba TOJHOCBSI3HBIX) CIIOM(S) M
00yYHTh MOTYYEHHYIO MOJICIb B CIIEIYIOIINX BapHaHTaX:

1) 3amopo3uts Beca B BERT u HacTpouth 100aBiIeHHBI(€) MOTHOCBA3HBIN(BIC) CIIOH(1).
(310 — mozens 1a)

2) Bemoauute Fine-tuning nosydeHHON apXUTEKTYphl. (DTO — Monens 1b)

OOyuuTth BTOpYyI0 Mojiensb - ctek LSTM (aBe mocnenoBarenbHbie stueiiku LSTM, no6aBuTh
Dropout) mi1s knaccuukaiy TeKCTOBBIX JaHHbBIX.

OOyunuTh TpeThI0O MOJENb — JBYHampaBleHHYI sueiiky LSTM mnst knmaccudukanuu
TEKCTOBBIX JAHHBIX.

[TpuBectu kpuBble U3MeHeHus Gpyukuuu noteps (Loss) u BepHocTu (Accuracy) Bo Bpemst
00y4eHust Ha 00ydJaroeM U BaJIUIAIIMOHHOM Habopax.

Kpurepuu onenuBanus:

Pe3ynbpTaThl KOHTPOJIBHOI pPabOTHI ONpPEAEISAIOTCS OLEHKAMU «OTIMYHO», «XOPOILOM,
«YIIOBJIETBOPUTEILHO», «HEYIOBIETBOPUTEIHHOY.

OneHKa «OTIMYHO» BBICTABIISIETCSI, €CIIU JaHbl IPABUIIbHBIE OTBETHI HA BCE TEOPETUUECKUE
BOIPOCHI U BCE 33/1a4U peUICHbI O3 OLUTHOOK.

O1eHKa «XOpOII0» BHICTABISIETCS, €CIIM KOPPEKTHBIE OTBETHI JaHBl HA OOJBIIYIO YacTh
BOIPOCOB, HO OBUIM OTMEUYEHBbl HEYBEPEHHOCTh B OTBETE M HH(OpMAlMs MpeAcTaBlieHa
(dparMeHTapHO, TaK)K€ 3aJ]a4l OBLJIN PELIeHbI IPABUIBLHO C HEOOIBIINMHU 3aMEUaHUSIMH.

OueHka «yJIOBJIETBOPHUTENIBHO» BBICTABISAETCSA, €CIIM JAaHbl MPAaBUIbHBIE OTBETHl HA
MIO0JIOBUHY TEOPETHUUECKHE BOIIPOCHI U OJIHA U3 3a]a4 pPelleHa ¢ Herpyooil olnOKoi.

OueHka «HEYJIOBJIETBOPUTEIBLHO» BBICTABIISIETCS, €CIM KOPPEKTHBIE OTBETOB MEHBIIIE
MIOJIOBUHBI U 337jaui ObUIM PEILIEHbI HEITPaBUIIbHO.

3. OueHoYHbIe MaTepHAJbI HTOTOBOr0 KOHTPOJISA (IPOMEKYTOYHON aTTecTalluu) U
KPUTEPUHU OLleHUBAHUS

DK3aMEHAIIMOHHBIN OUJIET COCTOUT U3 TPEX YacTew.

[MepBast yacTh mpenacTaiseT codoii TecT 13 5 Bonpocos, nposepstonmx (MYK-1.1, VK-
1.2, NYK-1.3). OtBeTbl Ha BONPOCHI IMEPBOW YACTH [AKOTCS IyTeM BBHIOOpA M3 CIHCKA
IPEI0KEHHBIX.

Bropas yacth comepxut oauH Bormpoc, nposepstomuii (MYK-1.1, UYK-1.2, ©UYK-1.3).
OTBeT Ha BOIIPOC BTOPOIl YacTH JaeTCsi B pa3BEpHYTOH (opme.

Tpetbst wacth comepkut 2 Bompoca, nposepstoumx (MYK-1.1, UYK-1.2, UYK-1.3) u
oopmiieHHBIE B BUIE MTPAKTUYECKUX 3a7ad. OTBETHI Ha BOIIPOCHI TPETHEH YaCTH MPEAIOIararoT
pelIcHUE 3324 M KPaTKYH WHTEPIPETAIHIO TIOTYUYSHHBIX Pe3yIbTaTOB.

[lepeueHb TEOPETHUECKUX BOIPOCOB:

. Ha uyto Bnusier pazmep smbenunra B LLM?

. UTo Takoe MO3UIIMOHHOE KOJUpOBaHuE?

. I3 kakux OJIOKOB COCTOHUT TpaHcopmep?

. Peanuzanus MmexaHn3Ma BHUMaHUS.

. Kiaccel 3aau 06paboTku ocie0BaTeIbHOCTEH.
. Beruucnenue rpagueHTa B peKyppeHTHON HEMPOHHOM CETH.
. HITpadsl mo HOpMe apaMeTpoB.

. PanHss ocraHoBKa.

9. Pa3psixeHHBIE IPEACTABIICHUS.

10. Mcrionb30BaHKE MPOPEKNUBAHMS.

11. ITakeTHas HOpMaIU3aLMsL.

12. Ycpenuenue [onsika.

13. PexypcrBHbBIE HEUPOHHBIE CETH.
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14. HeitpoHHBIE X0O-CETH.

15. Penpe3eHTaTuBHAsI CIOCOOHOCTH B @BTOKOIUPOBIITUKAX.

16. Xamgnoe nmocnoitHoe npeaoOydeHue 0e3 yuuTes.

17. Orpannuennbie MamuHbl bonbimana.

18. I'myOokue ceTu 10Bepus.

19. I'myOoxue mammnbl bonbiimana.

20. OpueHTUPOBAHHBIE OPOKIAOIINE CETH.

21. IIpoGieMbl ONITUMHU3AIMHA HEHPOHHBIX CETEH.

22. AITOPUTMBI ONITUMH3AIUY C AIANTHBHON CKOPOCTHIO O0yUCHHUS.

23. TIpubarkeHHbIE METOIbI OITUMU3AIMH BTOPOTO TOPSIIKA.

24. Anroput™ UTEpaluyu HEUPOHHON LIEHHOCTH

25. ApxutekTypa riy0okoit Q-cetn

26. Hacrpoiika aBoitHO#M riry0okoi Q-ceTn

27. JlysnbHbIE apXUTEKTYPbl B LIEHHOCTHO-OPHEHTHPOBAHHOM TIJIIyOOKOM OOydYeHUH C
MOJIKPEIIJICHUEM.

28. MeTtoapl MPUOPUTETHOTO BOCITPOU3BEICHHUS MTOJIE3HOTO OTIBITA.

29. IMapamnensHoe oOHOBICHUE MOTUTUKH B A3C.

30. Hanexnoe nporuo3uposanue npeumyuiecrsa GAE.

31. CuaxponHoe oOHOBIIeHHE MTOMUTHK a A2C.

32. ®opmupoBanue GpyHkuuu nenHocta B VPG.

33. Makcumu3anus 0>KuaeMOi BBITOJIbI U SHTPOIUHU B «MATKOM aKTEPE-KPUTHKE).

34. OTnu4usi METOJIOB TPATUEHTA MTOJIUTUK U «AKTEP-KPUTHKY.

35. 'enepatuBHO-cOCTS3aTeNbHAas ceTh Baccepiraiina.

36. Ocobennoctu CycleGAN

37. MynbTUMOJANIbHBIE TpaHC(HOPMEPDI

38. Iuddysuonnsie Momenu

39. I'pacdoBbIe HEHPOHHBIE CETH.

40. ITomyuenue 0ObSICHEHUN B INTyOOKHUX MOJEISX.

[Ipumeps! 3anau:

3anayva 1.

[Toctpouts perpeccop, sueiiky LSTM (umu GRU) B cKpbITOM cli0€, /IS IPOTHO3a 100BIYH
JKUJKOCTH ¥ OOBOJHEHHOCTH JUIsl KaXJIOW CKBaXMHBI Ha 120 cyTOK BIiepes MO MPeIbLIyIuM
3HAUEHUSM IIPU3HAKOB U3 BHIOOPKH.

BbInonHuTh 3arpy3Ky M NpeaBapuTelbHYI0 00padOTKy JaHHBIX M3 HabopoB. Pa3nenuts
KXY BEIOOPKY Ha 00y4aroIlIyto, TECTOBYIO U BaluaallnoHHYy0. [IponsBectu o0yueHue Habopa
HEHUPOCETEBBIX APXHUTEKTYpP, OTIMYAIOMIMXCS Pa3HBIM HAO0OpOM TMapameTpoB: KOJIHMYECTBO
HEHPOHOB B CIOSIX (S4€eK), MPOIEAYp ONTUMHU3AIUU:

[TogoOpaTh apXUTEKTyphl HEHPOHHBIX CETEH, KOTOPHIE C OJHOW CTOPOHBI TMO3BOJISIOT
MOJyYUTh MOJIETH C NYYITUMH METPUKAMU KauyecTBa pabOThI, C IPYroi CTOPOHBI HE SBISIOTCS
M30BITOYHBIMU B HE nepeoOydeHHbIMH. CrenaTh MoA00p KOJWYECTBA MPEABIIYIINX 3HAYECHUH,
UCTIONB3YEMBIX JUIsl TIPOTHO3HOM MOJEeNu, JUisi 0oJiee TOYHOW OIIEHKH IEJeBON MEepEMEHHOM.
Crenatb SKcriepUMeHTHI ¢ npopexuBanueM (Dropout).

Beruncnute cnepyromme metpuku padotel: R2, MSE, MAE nans Bcex McclenOBaHHBIX
MOJEIIEH.

3amaua 2.

[Toctpouth HelipoceTeBble MOJENU — OWMHAPHBIM U MHOTOKIACCOBBIN KiIacCU(pUKATOD,
cornacHo Bamemy BapuaHTy 3amaqn.

CHayana mocTpouTh OMHAPHBIN KiIaccupukarop s kinaccos 0 u 1.



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

BBINONMHUTE 3arpy3Ky H MpelBapUTEIbHYI0 00pa0OTKy JaHHBIX u3 HaOopoB. Pazmenuth
KaX/1yI0 BEIOOPKY Ha 00Yy4aroIyt0, TECTOBYIO M BauJalinoHHyI0. [IponsBectn o0yuenune Habopa
HEHPOCETEBBIX aPXUTEKTYP, OTIIMYAIOIIUXCS Pa3HBIM HAO0OPOM IMapaMeTpOB: KOJMYECTBO KapT
NPU3HAKOB, paclpeieieHrue CI0EB, IPOLeayp ONTHMU3ALNY:

[TomoOpaTe apXUTEKTYphl HEHPOHHBIX CETEH, KOTOPHIE C OJHOW CTOPOHBI MO3BOJISIOT
HOJYYUTh MOJICNU C JIyYIIMMHA METPHUKAaMH KauecTBa pabOoThbl, C APYTrOoW CTOPOHBI HE SIBISIOTCS
U30BITOYHBIMU U HE NTePeoOyUCHHBIMU JUTSI CIICTYIONIUX 3a7a4.

BoinonHuTh 3KCIEpUMEHTHI ¢ popexuBanueM (Dropout).

[IpuBectu kpuBbiec n3MeHeHH GyHKIHMH oteph (Loss) u BepHocTu (Accuracy) Bo BpeMs
o0ydeHus Ha 00yJaroeM U BaTUAAIMOHHOM Ha0opax.

BBINONHATE ayrMEHTAlMIO JaHHBIX M IPOBECTH IOBTOPHOE OOydYeHHE Ha HOBOM
pacupeHHoM Habope.

CoxpaHuUTh JYUIIyIO apXUTEKTYPY HEHPOHHOM ceTH — OMHAPHOTO KIaccu(puKaTopa.

Co3marth HEHPOHHYIO CETh — MHOTOKJIACCOBBIM KIAacCHU(UKATOP C HCIOIH30BAHUEM
CBEpPTOYHON OCHOBBI, 00y4eHHOi1 panee Ha ImageNet (ResNet, VGG, Inception, Xception u T.1.).
BremonanuTte 1000yueHre MOJEIH B JBYX BapHaHTaxX: 3aKIIOUYUTEIBHBIC MMOJHOCBA3HBIE CIIOH U
fine-tuning. Coxpanuts nyuiiue Mozeau. [IpiuBecT KpuBbie u3MeHeHus GyHKIHH TOoTeph (LOoss)
1 BepHOCTH (Accuracy) Bo BpeMsi OOy4eHHs Ha 0Oy4JaroIieM 1 BaTuAallMOHHOM Habopax U3 Tpex
KJIACCOB.

3agaua 3.

OOyuutb HempocereBole Monenun BERT, creka LSTM, nasynampasinennyro LSTM,
Ipe/CcKa3bIBaIOIINEe aBTOPCTBO TEKCTOB MO (parmeHty TekctoB dera A.A., bynuna U.A.,
Ecenuna C.A.

Jlis Kaxzoro BeIOpaHHOTO IO3Ta B3sATh He MeHee 50 (parMeHTOB U3 NMpPOU3BEICHUH,
Kbl (hparMeHT conepkuT He MeHee 100 cuMBOIIOB.

ITomyunts TokeHnszarop u ooyuenHyro mozens BERT ¢ HuggingFace.

BbInomHUTh 3arpy3Ky W npeaBapuTeIbHYI0 00paOOTKy JaHHBIX U3 TEKCTOB. Pa3nenutsb
KaX/1yI0 BBIOOPKY Ha 00y4arollyl0, TECTOBYIO M BaJIMIAIMOHHYIO.

JHlo6aBute k apxutekType BERT mnosHOCBSI3HBIM (MM JBa MOJHOCBS3HBIX) CIIOW(s) U
00yYHUTbH MMOTYYEHHYIO MOZIETb B CIEIYIOIUX BapUaHTaXx:

1) 3amopo3uts Beca B BERT u HacTpouth n00aBineHHBI(€) MOTHOCBA3HBIN(BIC) CIIOH(1).
(910 — MOzens 1a)

2) Boinonuutk Fine-tuning nony4eHHol apXUTeKTypbl. (3TO — Mozens 1b)

OOyuuTsh BTOpYyI0 Moziensb - ctek LSTM (aBe nmocnenoBarenbHble sueiiku LSTM, no6aBuTh
Dropout) nnst knaccudukanumu TeKCTOBBIX JaHHBIX.

OOyuuTh TpeTblO MOJIENIb — JABYHampaBieHHywo sueiiky LSTM nans knaccugukanuu
TEKCTOBBIX JAHHBIX.

ITpuBectr kpuBble n3MeHeHUs pyHKIUHU noTeph (Loss) 1 BepHOCTH (Accuracy) BO Bpems
00y4eHust Ha 00yJaroIeM U BaTUIAIIMIOHHOM Habopax.

Kpurepun onenuBanus:

PesynpraThl  9K3aMeHa  ONpEAEISIOTCS  OLIGHKAMH  «OTJIIMYHO»,  «XOpOILOY,
«YZAOBJIETBOPUTEIILHOY, «HEYIOBIETBOPUTEIBHOY.

O1eHKa «OTIMYHOY» BBICTABIISETCS, €CIIU JaHbI IPAaBUIIbHBIE OTBETHI HA BCE TEOPETHUECKUE
BOIPOCHI U BCE 33/1a4U peLIeHbI O€3 OLUIHOO0K.

O1eHKa «XOpOIL0» BBICTABISIETCS, €CIIM KOPPEKTHBIE OTBETHI J1aHbl HA OOJBIIYIO YacTh
BOIIPOCOB, HO OBbUIM OTMEYEHbl HEYBEPEHHOCTh B OTBETE M HMHQOpMalMs MpeAcTaBieHa
(dparmMeHTapHO, TaKXe 3a7a4i ObLIN pelIeHbl IPAaBUIBHO ¢ HEOOJIBIIMMU 3aMEeYaHHSIMH.



OHCHKa «YAOOBJICTBOPUTCIIBHO» BBICTABIISICTCA, €CJIM JaHbl ITPABUJIBHBIC OTBETHI Ha

MIOJIOBUHY TEOPETUYECKHE BOTIPOCH U OJTHA U3 33]a4 pelIeHa C Herpy0oii ommoOKo.

OHGHKa CHEYOOBJIECTBOPHUTCIBbHO)» BBICTABIISICTCA, €CJIIM KOPPEKTHBIC OTBCTOB MCHBIIC

IIOJIOBHHBI U 3aJa4U ObLIH PCIICHBI HCITPABUJIBHO.

4. OneHOYHbIE MATEPHAJIBI IJISI IPOBEPKH OCTATOYHBIX 3HAHMT (CHOPMUPOBAHHOCTH

KOMIIeTEeHIM i)
Tecr
1. Kaxkas neilpocereBass MOJENb U3 IEPEUUCICHHBIX B Jy4lled CTENEHW MOAXOAMUT JUIs

IIPOTrHO3NPOBAaHNA BPEMCHHBIX l'IOC.]'Ie,Z[OBaTeJ'IBHOCTCI‘/'I‘.7

2.

a) Single-Layer Perceptron

0) CNN

B) LSTM

r) Multi-layer Perceptron

Hoquy MOZCIIN Ha CBEPTOYHBIX HCprOHHI)IX CCTAX IMOKAa3bIBAIOT HAWIIYHYIIHUC ITOKA3aTCIIN

10 KHaCCI/IQ)HKaHI/II/I 00BEKTOB Ha I/I306pa)KeHI/I$IX 10 CPAaBHCHHIO C APYTI'HUMHA MOI[@J'ISIMI/I?

5.

a) OHM B BBICOKOW CTENEHU ONTUMU3UPOBAHBI /1151 00pabOTKK BEKTOPOB C YUCIOBBIMH, a
HE KaTeropuajabHbIMH ITPU3HAKAMHU

6) OHu 00naal0T MHUPOKUM HAOOPOM HMHCTPYMEHTOB INPEOOpa30OBaHMS MPHU3HAKOBOTO
IIPOCTPAHCTBA, KOTOPbIE MOXKET BapbUPOBATH Pa3pabOTUUK B MOJEIU

B) OHM y4YHUTBHIBAIOT KOPPEISILIMIO CMEKHBIX KOMIIOHEHT BEKTOPA

r) OHM HUCHONB3YIOT CYIIECTBEHHO OoJIbllIee YMCIIO HAaCTpauBaeMbIX MapaMeTpoB, IO
CPaBHEHHUIO C APYTUMHU MOJIETISIMU

KakuM rimaBHBIM HEJOCTATKOM 00JIaJlaeT peKyppeHTHas: HEMPOHHAas! CEeTh?

a) JlnurenbHas npouenypa o0yuyeHus

6) HeBo3MOxHOCTh 00yUYeHHS Ha KaTeropHaIbHbIX JAHHBIX

B) CI0KHOCTb 3alIOMUHAHUS JJIUTENBbHBIX IOCIEA0BaTEIbHOCTEN

r) Mcnonb30BaHue CyleCTBEHHBIX BBIYUCIUTEIBHBIX PECYPCOB

Kaxue meprl He IPUBOJAT K YMEHBIIEHUIO TIepeo0ydeHns HeHpoceTeBol MoIeu?

a) YcraHoBka mTpadoB 3a 00JbIINE 3HAUCHHS BECOB HEHPOHOB CETH

0) YBenuueHne KOJTU4eCcTBa CJIOEB CETH

B) JloGaBieHue mryma B BBIOOPKY

') YMeHblIeHHEe KOJIMYeCcTBa HEMPOHOB CEeTH

Ot uero B OousiblIel CTENEHM 3aBUCUT YCHEIIHOE pELIeHHE 3aJaud KiaccUu(UKaluH

OJIHOCJIOMHBIM IIEPCENTPOHOM?

a) OT pa3Mepa BBIOOPKH

0) OT pa3MEpPHOCTU MPU3HAKOBOTO TPOCTPAHCTBA

B) COOTHOIIEHUS Pa3/ieleHusl BBIOOPKU Ha 00yYaroIlyto U TECTOBYIO
I) OT pacnpezesieHnss 00bEKTOB B IPOCTPAHCTBE MPU3HAKOB

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

3anaun

3amaua 1 (MYK-1.1, UVK-1.2, UYK-1.3)

[TocTpouts perpeccop — ctek aByx cio€B ¢ LSTM (unmu GRU) nns mporrosa mo0brau

KHUAKOCTHU U 06B0,[[HCHHOCTI/I JJIS KaXKJIOM CKBa)KMHBI Ha 120 CYTOK BIICpCI IO HPCAbIAYIIUM
SHAYCHUAM MIPU3HAKOB U3 BI)I60pKI/I.

BhINONMHUTE 3arpy3Ky M NpeBapUTENIbHYI0 00pabOTKy JaHHBIX M3 HaOopoB. Paznenuth

KaXKIyI0 BEIOOPKY Ha 00y4arollyro, TECTOBYIO U BaluaalnoHHyo. [Iponssectu o0yuenue Habopa



HEHPOCETEBBIX APXUTEKTYp, OTIMYAIOIIUXCS pa3HbIM Ha0OpOM mapaMeTpoB: KOJIUYECTBO
HEWPOHOB B CJIOSX (SU€EK), MPOLIEAYP ONTUMU3AIUU:

[TonoOpaTe apXUTEKTYpbhl HEHMPOHHBIX CETEil, KOTOpPbIE C OJHON CTOPOHBI MO3BOJISIOT
MOJyYUTh MOJICTH C JYYIIUMH METPUKAMU KauyecTBa pabOThI, C IPYroi CTOPOHBI HE SBISIOTCS
U30BITOYHBIMU U HE nepeoOyueHHbIMU. CrenaTh moa00p KOJIHYECTBA MPEAbLAYIINX 3HAUCHUH,
UCIIOJIb3YEMBIX JUIsl TIPOTHO3HOW MOJENH, JUIsi 0OoJiee TOYHOW OIICHKH IEJIEBON MEPEMEHHOM.
Crnenatb 3KcriepuMeHTHI ¢ npopexuBanueM (Dropout).

Beruncnuth cnepyromme metpuku padotel: R2, MSE, MAE mns Bcex McClieIOBaHHBIX
MOJIEJIEH.

3amava 2 (MYK-1.1, UYK-1.2, UYK-1.3)

[TocTtpouts HelpoceTeBble MOJENU — OWHAPHBIA M MHOTOKJIACCOBBIM Kilaccupukarop,
coryiacHO BarmieMy BapuaHTy 3a/auu.

CHauarna nmocTpouTh OMHAPHBIN KinaccuukaTop s kiaaccoB 0 u 1.

HabGop nmannmbix: https://www.kaggle.com/datasets/emmarex/plantdisease Kimacc 0:
Tomato YellowLeaf Curl virus, Kracc 1: Tomato_healthy, Kiacc 2:
Tomato_Septoria_Leaf spot

BbInonHuTh 3arpy3Ky U npeaBapuTelbHYI0 00padOTKy JaHHBIX U3 HabopoB. Pa3nenuts
KaX/1y10 BEIOOPKY Ha 00Yy4arollyto, TECTOBYIO M BanualiMoHHyto. [Iponssectu o0yuenue Habopa
HEHPOCETEBBIX APXUTEKTYP, OTIMYAIOIIMXCS pa3HbIM HAaOOpOM MapaMeTpoB: KOJIMYECTBO KapT
IPU3HAKOB, paclpeieeHue cio€B, Ipoueyp ONTUMU3ALUY:

[TogoOpaTh apXuUTEKTyphl HEHPOHHBIX CETEH, KOTOPHIE C OJHOW CTOPOHBI IMO3BOJISIOT
HOJYYUTh MOJIEJIU C JIyYIIMMU METPUKaMH KauecTBa paboThl, C APYroi CTOPOHBI HE SIBIISIOTCS
M30BITOYHBIMU U HE IEPEOOYUEHHBIMU JIJIS CIICAYIOIIUX 3a/1a4.

BhInonHUTE 3KCTIEpUMEHTHI € ITpopexkuBanueM (Dropout).

[TpuBecTn kpuBble n3MeHeHUs pyHKIUHU noTeph (Loss) 1 BepHOCTH (Accuracy) BO Bpems
o0ydeHus Ha 00y4aroleM U BaTUAAIIMOHHOM Habopax.

BbInOMHUTE ayrMEHTalUI0 JaHHBIX U IPOBECTU IOBTOPHOE OOyYe€HHE Ha HOBOM
pacuipeHHOM Habope.

CoxpaHuUThb JyUdlIyl0 apXUTEKTYpy HEHPOHHO! ceTH — OMHApHOTO Kiiaccudukaropa.

Co3aarth HEHPOHHYIO CeTb — MHOIOKJIACCOBBIM KIacCHU(UKATOp € HCHOJIb30BAHUEM
CBEpPTOUYHOM OCHOBBI, 00y4yeHHOM paHee Ha ImageNet (ResNet, VGG, Inception, Xception u T.1.).
BeimonHuTh 1000yueHHe MOJIENH B JIByX BapHaHTaX: 3aKIIOUUTENbHbIE MOJHOCBSA3HBIE CIOU U
fine-tuning. CoxpanuTk ny4iue Mojeau. [IpuBecTi KprBbie u3MeHeHHs GyHKIMH T0Teph (Loss)
U BepHOCTH (Accuracy) Bo BpeMsi 00yueHHs Ha 00yJarolleM M BaJiIallMOHHOM Habopax U3 Tpex
KJIACCOB.

Teopernyeckne BOIPOCHI:

. Ha uyto Bnusier pazmep smbenunra B LLM?

. UTo Takoe MO3UIIMOHHOE KOJUPOBaHUE?

. I3 kakux OJIOKOB COCTOHUT TpaHchopmep?

. Peanuzanus MmexaHn3Ma BHUMaHUS.

. Kinaccel 3aau 06paboTku mocie10BaTeIbHOCTEH.
. Beruucnenue rpagueHTa B peKyppeHTHON HEMPOHHOM CETH.
. HITpadsl mo HOpMe apaMeTpoB.

. PanHss ocraHoBKa.

. Pa3psixeHHbIe IpeaCTaBIICHNUS.

10. Mcrionb30BaHKE MPOPEKNUBAHMS.

11. ITakeTHas HOpMaIU3aLysL.

12. Ycpenuenue [onsika.

13. PexypcrBHbBIE HEUPOHHBIE CETH.

14. HelipoHHBIE 3X0-CETH.
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15. Pennpe3eHTaTriBHAsI CTOCOOHOCTH B aBTOKOIUPOBIIIUKAX.

16. XKagnoe nocnoiinoe nmpenoOyyeHue 6e3 yuauTens.

17. OrpannyenHble MamMHbl bosibiiMaHa.

18. I'my0Ooxue ceTu 1OBEpHsL.

19. I'my6okue mamuabl boiasiiMana.

20. OpreHTUPOBaHHBIE TOPOXKAAIOIIUE CETH.

21. [IpoGaeMbl ONTUMH3AIUNA HEUPOHHBIX CETEH.

22. ANropuTMBI ONITHMH3AINH C AAANTUBHON CKOPOCTHIO O0yUYEHUSI.

23. Ilpubnu>xeHHbIE METO/IbI ONTUMHU3AILUU BTOPOTO MOPAIKA.

24. AnropuTtM UTEpaluy HEUPOHHOM LIEHHOCTH

25. ApxutekTtypa riyookoi Q-cetu

26. Hacrpoiika nBoiiHo# rirybokoi Q-cetu

27. JlyanbHbIE apXUTEKTYpbhl B LIEHHOCTHO-OPUEHTHUPOBAHHOM TIIyOOKOM OOY4YEHUH C
MOJKPETIICHUEM.

28. MeToabl IPUOPUTETHOTO BOCIIPOU3BEACHHUS MTOJIE3HOTO OTIbITA.

29. TapamnenpHoe oOHOBIIeHUE TOTUTHKU B A3C.

30. Hanexnoe nporuosupoBanue npeumyiiecrsa GAE.

31. Cunaxponnoe oOHoBIeHHE TOTUTHK a A2C.

32. ®opmupoBanue Gpynkunu neHHoctu B VPG.

33. Makcumu3aIus 0’KUIaeMOM BBITOJIBI U SHTPOITUHU B «MATKOM aKTEPE-KPUTHKE).

34. Otnuyusi METO/I0B TPAJMEHTA MOJUTUK U «AKTEP-KPUTHK.

35. I'eneparuBHO-cOCTs3aTeNbHas ceTh Baccepiuraiina.

36. Ocobennoctu CycleGAN

37. MynbTHMOAAIbHBIE TPaHC(HOPMEPHI

38. uddy3uonnsie monenu

39. I'padoBbIc HEUPOHHBIE CETH.

40. ITomyueHnue 0ObSICHEHUI B TIIyOOKUX MOJIEIISX.

HNudopmanus o paspadoTunkax

AxkcénoB Cepreii Bnagumuposud, K.T.H., kKadeapa TEOPETUUECKUX OCHOB MH(GOPMATUKU
(TOU) UucTuTyTa NpUKIagHONH MaTeMaTUkH U kKoMnbloTepHbIX Hayk (MIIMKH) HaunonanbsHbIit
uccienoparenbckuil Tomckuil rocygaperBennslil yausepeuteT (HU TI'Y), nouent kad. TOU



