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1. KOMHETGHHHI/I H HMHIUKATOPbBI HMX [JOOCTHKCHHS, IIPOBEPHAECMbIC JaHHBIMHU
OICHOYHBIMMA MaTepHaJIaMHU

[enbr0 OCBOSHUSI TUCIUTUIMHEI SIBISIETCS (POPMUPOBAHHE CIICAYIONIMX KOMITETCHIINH:

I1K-4 CniocoGeH ynpaBisTh OJy4eHUEM, XpaHEHUEM, niepeaaueii, 00paboTkoi 60IbIINX
JAHHBIX..

YK-1 CnocobeH ocymecTBIsATh KPUTUUECKUN aHAIN3 MPOOJIEMHBIX CUTYallMi Ha OCHOBE
CHUCTEMHOI'0 II0JIX0/1a, BhIpabaThIBaTh CTPATETUIO AEHCTBUIA.

Pe3ynbpraramMu 0CBOEHUS IUCUUIUIMHBI ABIIAIOTCS CIEAYIOLUINE WHAUMKATOPBI JOCTHKECHUS
KOMITETCHIIMN:

NIIK-4.1 OcyuecTBiaseT MOHUTOPUHI M OLIEHKY HPOM3BOIUTEIBLHOCTH OO0pabOTKU
0OJBIINX JaHHBIX

NIIK-4.2 Hcnonp3yeT METOAbI M HHCTPYMEHTHI IIOJY4YEHUs, XPAHEHHUs, IEepelayd,
00paboTKH OOJBIITUX TAHHBIX

UIIK-4.3 Pa3pabareiBaeT NpPEAJIOKEHHs 10 TOBBIIECHUIO IPOU3BOAUTEIBHOCTH
00paboTKH OOJBITUX TAHHBIX

NVYK-1.1 BeisBnser mnpoOJEeMHYI0 CHTyalldl0, Ha OCHOBE CHCTEMHOIO IOJX0a
OCYIIECTBIIsIET €€ MHOTO()aKTOPHBII aHAJIU3 U IUarHOCTUKY.

NVYK-1.2 OcymecTtBiseT MNOUCK, OTOOp M cHCTEMAaTU3aluI0 HHGOpMALMM IS
orpeziesieHUs! AIbTEPHATUBHBIX BAPUAHTOB CTPATETHUYECKUX PELIEHUH B IPOOIEMHON CUTYaLIUH.

NVYK-1.3 Ilpemnaraer 1 000CHOBBIBAET CTPATErHIO JEHCTBHI C Y4eTOM OTpaHUYEeHUH,
PUCKOB U BO3MOKHBIX IOCIIEACTBUM.

2. OneHo4nblie MaTepUuaJibl TEKYLHIECTI0 KOHTPOJISA U KPUTCPUHU OLICHUBaAHUA

DJeMEeHTHI TEKYIIeT0 KOHTPOJIS:
— TECTHI,
— KOHTpPOJIbHAs padoTa;

Tect (UIIK-4.1, UTIK-4.2, UTIK-4.3, UYK-1.1, UYK-1.2, UYVK-1.3)
1. Kakas HeiipoceTeBast MOJIEIb U3 IEPEUNCIICHHBIX B JTy4IlIel CTETICHH MOAXOIUT ISt
MIPOTHO3UPOBAHMS BPEMEHHBIX MOCIEI0BATEIBHOCTEN?
a) Single-Layer Perceptron
6) CNN
B) LSTM
r) Multi-layer Perceptron
2. Tloyemy MoJienu Ha CBEPTOYHBIX HEHPOHHBIX CETSIX MOKA3hIBAIOT HAMITYUIITHE
MOKAa3aTeJN 10 KJIacCu(UKAIMU 00bEKTOB Ha M300paXKEHUAX IO CPABHEHHIO C IPYTHMH
MOJIETISIMH?
a) OHU B BBICOKOHW CTENEHN ONTHUMHU3UPOBAHBI JIJIT 00paOOTKH BEKTOPOB C
YHCIIOBBIMH, @ HE KATETOPUAIBHBIMU MMPU3HAKAMH
0) Onu 00Ja7aI0T MIMPOKUM HAOOPOM HHCTPYMEHTOB IIPEOOpPa30BaHUS
MPU3HAKOBOTO MPOCTPAHCTBA, KOTOPHIE MOKET BAPbUPOBATH Pa3pabOTUNK B
MOJIeTTH
B) OHM yUHUTBHIBAIOT KOPPEISIIMIO CMEKHBIX KOMIIOHEHT BEKTOpa
r) OHHU HCTIONB3YIOT CYIIECTBEHHO OOJIBIIEE YHCIIO HACTPAUBAEMBIX MTAPAMETPOB, IO
CPaBHEHHUIO C APYTUMU MOJIETSIMU
3. KakuM rnaBHBIM HEJOCTATKOM 00JIaJjaeT PeKyppeHTHAsI HEHPOHHAs! CETh?
a) JlimrenbHas mporeaypa oOydeHHs
6) HeB0o3MOXHOCTh 00y4eHUS Ha KaTETOPUAIBHBIX TAHHBIX
B) CI0XXHOCTb 3alIOMUHAHUS ITUTENBHBIX TOCIEI0BATENbHOCTEN
r) Hcnons3oBaHUE CYIIECTBEHHBIX BEIYUCIUTEIHLHBIX PECYPCOB



4. Kakue Mepbl He IPUBOJAST K YMEHBILECHHUIO NTepeo0yyeHHs HelipoceTeBol Moaenu?
a) YcraHoBKa mTpagoB 3a 0OJbIINE 3HAUCHHS BECOB HEHPOHOB CETH
0) YBenuyeHHE KOJIMYECTBA CIIOCB CETH
B) JloGaBieHue myma B BEIOOPKY
r) YMeHbIlIeHUE KOJINYeCTBa HEUPOHOB CETH
5. Ot uero B 0oJbILEH CTENEHH 3aBUCUT YCIELIHOE PEIICHUE 3a/1a41 KiIacCu(hUKauu
OJIHOCJIOMHBIM IIEPCENTPOHOM?
a) OT pa3Mepa BBIOOPKH
0) OT pa3MEepHOCTH MPU3HAKOBOTO MPOCTPAHCTBA
B) COOTHOUICHHUS pa3JeJIeHUs] BBIOOPKH Ha 00YYaroIlyl0 U TECTOBYIO
I) OT pacrpeaeneHusi 00bEKTOB B IPOCTPAHCTBE MPU3HAKOB

Kitouu: 1 B), 2 B), 3 B), 4 0), 51).
Kpurepuu oleHUBaHMA: TECT CUYMTACTCS NPOMJIEHHBIM, €CIIM OOY4YalOUMid OTBETHI
NPaBWIHHO KaK MUHUMYM Ha ITOJIOBHHY BOITPOCOB.

KontponbHas paGota (UIIK-4.1, UTIK-4.2, UTIK-4.3, UVK-1.1, UYK-1.2, UYK-1.3)
KOHTpOJ'H:HaSI pa60Ta COCTOMUT U3 2 TCOPCTUUCCKUX BOIIPOCOB U 3 3a1a4.

IlepeueHp TEOPETUUECKUX BOIIPOCOB:

1. Onumure Tpu pa3IMuHbIX METOJA, C TOMOLIbIO KOTOPBIX MOXHO TOYHO HaCTPOUTh
npeaBaputensHo o0ydernnyro CNN ImageNet.

2. OnwmmuTte, Kak paboraet Heiiponnas nepemaya cruiis (Neural Style Transfer)

3. CnenuanucTt 1o JaHHBIM IpeArnonaraeT, 4yro: a) Onepanus CBEPTKU SABIAETCA Kak
JMHEHHON, TaK ¥ WHBAPMAaHTHON K cABHTY. D) Omepalst CBEpTKH IMOX0Ka Ha KOPPEJAIHIO, 3a
UCKJIIOUEHHEM TOro, YTO Mbl IepeBOopauMBaeM (WIBTP Tepel MPUMEHEHHEM OIepaTropa
Koppersiiuu.C) Onepanus CBEpTKU TOCTUTAeT MAaKCUMyMa TOJIBKO B TEX Clydasix, Korjaa GuibTp
B OCHOBHOM IIOXOJK Ha OIIPEAEIEHHYIO YacTh BXOAHOro curtaia. IIpas nu o, mpenmnosnaras 31o?
[ToapoO6HO 0OBSICHUTE 3HAUCHUE ITHX YTBEPIKICHUM.

4. Jlano mzo0paxenue pazmepoM w X h u aapo mupuHoi K. Ckolbko yMHOXEHUH U
CJIO’KEHUU TpeOyeTcs M1l CBEPTKU N300pakeHUs?

5. Bepnocts (Accuracy) mepcenTpoHa pPacCUMTHIBACTCS KaK KOJUYECTBO MPABUIIBHO
KJIaCCU(DUITMPOBAHHBIX ~ O0Opas3loB, JEJIEHHOE Ha 00IIee KOJUYECTBO  HEMPABHIBHO
KJIacCU(UIIMPOBAHHBIX 00PA31IOB.

6. KakoBo Hambosee pacnpocTpaHeHHOE MpuMeHeHue ciaoeB Max-mymnuHra?

7. Uto Takoe batch-nopmanuzarus?

8. Uro Ha caMOM Jelie O3HAa4aeT TEPMHUH CTOXACTHYECKHMH B CTOXaCTHUYECKOM
rpaueHTHOM ciiycke? Mcronb3yerT Jin OH KaKoi-1100 reHeparop cirydyailHbIX yucen?

9. OObsicHHTE, MTOYEMY MPU CTOXACTUUYECKOM TIPAJUEHTHOM CITyCKE KOJIMYECTBO SIIOX,
HEOOXOJMMBIX JJISI TMPEOIOJICHUS] OIPENEIEHHOrO IOpora IMOTepb, YBEIMYHBAETCS IO Mepe
YMEHbIIIEHUs pa3Mepa rnakera’?

10. Kak pabotaer obydenue ¢ yuetoM MoMeHTa? OOBSICHUTE POJb IKCIIOHEHIIUATHHOTO
3aTyXaHus B IIpaBuiie OOHOBJICHUS IPAJUEHTHOTO CITyCKa.

11. B yem pazuuna mexay ¢yaknusmu Sigmoid u Softmax?

12. B ueM pasHuLa MEXAYy PEKYpPpPEHTHOH HEHPOHHOH CEThbI0 M HEWPOHHOM CEThIO
IPSIMOTO PacTpoCTpaHeHUs?

13. B ueM pasHuIla MEXAy pPEKyppEHTHOW HEWPOHHON CEThI0O U HEUPOHHOH CEThIO
IPSIMOTO PacTpoCcTpaHeHUs?

14. Ins yero MOXKHO MCIIOJIb30BaTh PEKYPPEHTHYIO HelipoHHYO ceTh (RNN)?

15. Kak BeiOupaetcs GpyHkmus norepsb?

16. Yro Takoe 3aryXxawolui IpaJueHT B IIIyOOKoM o0yueHuH? UTo Takoe B3pBIBHOU
I'PaJIMEHT B TITyOOKOM OOYyYECHHH?



17. N3 kakux 9acTeil COCTOUT aBTORHKOAEP?

18. Yo Takoe marnuHa boapiimana?

19. I3 kakux 4acTeil COCTOUT T€HEPaTUBHO-COCTI3aTeNbHAs CETh?

20. HctuHHO IM BbICKa3blBaHue: lV3BinedeHHe NPU3HAKOB B KOHTEKCTE TIIyOOKOro
o0yueHHss OCOOEHHO IIOJIE3HO, KOrJa LesieBas 3ajadya He BKIOYaeT B ce0s J10CTaTOYHO
pa3MeueHHbIX JaHHBIX 171 yernenHoro ooydenuss CNN, kotopast xopomio 06061maet?

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

22. B kakux ciydasx ucnosb3yercs myaauur (padding) B rmybokoM o0ydueHun?

23. 3aueM HCIOJNIB3YIOTCS coeluHeHus1 ObIcTporo goctymna B ResNet?

24. Kak BbIOMpaeTcsi CKOPOCTh OOYYCHHUS B YPABHEHUH OOHOBJICHUS BECOB?

25. Kak MOXHO TMOJIy4UTb MpPEICTABICHHUsS IPHU3HAKOB, HM3BJIECKAEMBIX BBIOPAaHHBIM
¢GuIbTPOM B IIyOOKOH CBEPTOUHOM MoJenn?

26. Kakue (pyHKIMM aKTHUBALMK UCIIOJIB3YIOTCS B HEHpOHAax?

27. Ilouemy B TIIyOOKHX CBEPTOYHBIX CETSAX KOJIMYECTBO (DMIBTPOB HE YMEHBIIAETCS I10
Mepe MPOJIBUKEHUSI CUTHAJIOB 110 CETU?

28. Urto Takoe morepst KOHTEKCTa B PEKYPPEHTHBIX MOJAECTISX ?

29. Kakue reitsl ucnonb3yrorcs B stueiike LSTM?

30. [y kakuX 3a/1a9 UCTIONB3YeTCsl IBYHAIIPABICHHAST PEKYPPEHTHAST MOJIEITh ?

[Ipumepsr 3ana4:

3amayva 1

[Toctpouts OMHAPHBIH Ki1accupUKATOp

s Habopa  OleHKa  BEpOSTHOCTH — JUArHOCTHKM — Jguabera y — 4YelloBeKka
https://www.kaggle.com/datasets/alexteboul/diabetes-health-indicators-dataset Kunacc:
Diabetes 012. Kitacc orpuniatensssiii — 0 (N0 diabetes — ver nuabera), Kiacc Moa0KUTEIbHBIN —
1 & 2 (prediabetes — npenauadeTnyeckoe cocrosinue & diabetes - muader).

BoinonHuTh 3arpy3Ky U npeaBapuTenbHYI0 00pabOTKy JaHHBIX W3 HaOopoB. Paznenuts
KOKIYI0 BBIOOPKY Ha OO0y4aromnlyro, TECTOBYIO M BanuaanuoHHyw. [IpouwsBectn oO0yueHue
Habopa HEHPOCETEeBbIX ApXUTEKTYp, OTIMYAIOUIMXCS pPa3HbIM HAOOPOM MapaMeTpoB: YHUCIIO
CJI0EB, KOJIMYECTBO HEHPOHOB B CJIOSIX, PYHKLUHU aKTUBALMH B CJIOSAX, IPOLETYP ONTHMU3ALINY:

[TogoOpaTh apXUTEKTYphl HEHPOHHBIX CETEH, KOTOPHIE C OJHOW CTOPOHBI IMO3BOJISIOT
HOJYYUTh MOJICJIN C JIYUIIMMU METPHUKAMH KauecTBa paboThl, ¢ JPYroil CTOPOHBI HE SBISIOTCS
M30BITOYHBIMHU U HE TIEPEOO0YyUCHHBIMU.

BoeruncnuTh creyromume METPUKH PabOThI:

Jlns 6unaproro kinaccudukaropa: Recall, Precision, Weighted Accuracy, AUC mis Bcex
HCCIICIOBAHHBIX MOJIEIICH.

3anaua 2

[TocTpouTh MHOTOKJTACCOBBIN KJTaCCH(PUKATOP

s Habopa OneHka ypoBHS (U3MYECKOTO pa3BUTHs JIIOAEH pa3HOro BoO3pacra:
https://www.kaggle.com/datasets/kukuroo3/body-performance-data MeTka kiacca: class.

BoinonHuTh 3arpy3Ky U NmpeaBapuTENbHYI0 00paOOTKYy JaHHBIX W3 HaOopoB. Pazmenuts
KaXIyI0 BBIOOPKY Ha OOY4Yarollyl0, TECTOBYIO W BalWJalMOHHYIO. [IpomsBectu oOydeHue
Habopa HEHPOCETEBBIX apXUTEKTyp, OTIMYAIOUIMXCA Pa3HbIM HAOOPOM MapaMeTpoB: YHUCIIO
CJIOEB, KOJIMYECTBO HEHPOHOB B CIIOSIX, (PYHKIIUHN aKTUBAIIUH B CIOSX, IPOLETYP ONTHMHU3ALIUH:

[TonoOpaTe apXUTEKTYpbl HEMPOHHBIX CETEH, KOTOphIe C OAHONH CTOPOHBI MO3BOJISIOT
MOJIYYUTb MOACIIN C JIYHIIMMU METPUKaMH KauCCTBa paGOTBI, C I[p}/'FOf/'I CTOPOHBI HC SABJIAIOTCA
M30BITOYHBIMH U HE TIEPE0OYUCHHBIMHU.

BeraucnuTh creayromme METPUKHA PaboThI:



Jliis MHOTOKIIAaccoBoro Kiaccudukaropa: Recall, Precision, Weighted Accuracy, AUC
JUISL BCEX KJIACCOB BCEX MCCIEAOBaHHBIX Mojenei. BeiBectn ROC-kpuBbIe U1 KakaoTo Kiacca
B JIydIlIeM KJIacCH(pUKaTOpE.

3amaua 3

[ToctpouTts perpeccop

s Habopa KawectBo BuHa:  https://archive.ics.uci.edu/ml/datasets/Wine+Quality
npejicka3piBaeMoe 3HadeHue — kadectBo (Quality), daiin winequality-white.csv.

BeimonHuTE 3arpy3Ky M MpeaBapUTEIbHYI0 00paOOTKY JaHHBIX M3 HaOopoB. Paznenuth
KOKIYI0 BBIOOPKY Ha OO0y4aronlyro, TECTOBYIO M BanuaauuoHHyo. [IpousBectu oOyueHue
HaOopa HEHPOCETEBBIX APXMUTEKTYp, OTJIMYAIOUIMXCS pa3HbIM HAOOpOM MapamMeTpoB: YHCIO
CJIOEB, KOJIMYECTBO HEHPOHOB B CIIOSIX, PYHKIIUN aKTUBAIIUH B CIOSX, IPOIETYP ONTHMHU3ALINH:

ITonoOpaTe apXUTEKTYpbl HEHPOHHBIX CETEH, KOTOpbIE C OJHOM CTOPOHBI MO3BOJISIOT
MOJYYUTh MOJICNN C JIYUIIMMH METPHUKAMH KauecTBa pabOoThI, C JPYroi CTOPOHBI HE SBISIOTCS
U30BITOYHBIMU U HE NepeoOyueHHBIMHU.

BrraucnuTh cnenyromuye METpUKH paboThI:

Jlia perpeccopa: MSE, MAE, R2 nist Bcex MOJIy4€HHBIX MOJEIEH.

Kpurepun onieHMBaHUS:

Pe3ynbraThl KOHTPOJIBHOH PabOTHI ONPEACISIOTCS OIEHKAMU «OTIMYHO», «XOPOILIOY,
«YIIOBIICTBOPUTEIHHOY, «HEYIOBICTBOPUTEIHHOY.

OlleHKa «OTJIMYHO» BBICTABJIACTCS, €CJIM JIaHbl IPaBUJIbHBIC OTBETBI Ha BCE
TEOPETUYECKHE BOIIPOCHI U BCE 3a]]a4l PELICHbI 03 OIIMOOK.

OneHKa «XOpOLIO» BBICTABIISAETCS, €CIIM KOPPEKTHBIE OTBETHI JJaHBI Ha OOJIBIIYIO Y4acTh
BOIIPOCOB, HO OBUTM OTMEUEHBI HEYBEPEHHOCTh B OTBEeTe W HH(pOpMaluUs IpeJcTaBlIcHa
(parMeHTapHO, TaKXe 3aJa4u ObLIH PEIICHBI IIPABMIEHO C HEOOJIBIINMH 3aMEUaAHUSIMH.

OreHKa «yIOBJICTBOPUTEIBHO» BBICTABISICTCS, €CIIM JIaHbl TPABHJIbHBIC OTBETHl Ha
IOJIOBUHY TEOPETHYECKHE BOIPOCHI M OJIHA U3 3aJia4 peuieHa ¢ HerpyOoi ommOKoi.

OteHKa «HEYIOBIETBOPUTEIBHOY» BBICTABIISIETCS, €CITH KOPPEKTHBIE OTBETOB MECHBIIIE
IIOJIOBHHBI U 33]a4H OBUTH PEIICHBI HETIPAaBUIIBHO.

3. OueHoYHbIe MATEPHAJIBI HTOTOBOT0 KOHTPOJISA (MIPOMEKYTOYHOM aTTecTaluu) U
KPUTEePHH OLleHMBAHUS

DK3aMEHAIIMOHHBIN OUJIET COCTOUT U3 TPEX YaCTEH.

[TepBast wacth npencrapisier co0oit TecT u3 5 Bonpocos, nposepsitomux UITK-4.1, UTIK-
4.2, UTIK-4.3, UYK-1.1, ©YK-1.2, YK-1.3 OTBeThl Ha BOIPOCHI MIEPBOI YACTH AAIOTCS MIyTEM
BbIOOpA U3 CIIUCKA MPENI0KEHHBIX.

Bropast wacte comepkut oauH Bompoc, nposepsitomuii UITK-4.1, UTIK-4.2, UTIK-4.3,
NYK-1.1, UYK-1.2, ©UYK-1.3. OTBeT Ha BONPOC BTOPOK YaCTH JaeTCs B Pa3BEpPHYTOM hopme.

Tpetbst yactb conepkuT 2 Borpoca, nposepsiromux MITK-4.1, UTIK-4.2, UTIK-4.3, NYK-
1.1, NYK-1.2, UYK-1.3u odopmieHHbIe B BUAEC NpakTHUUeCKHX 3amad. OTBETHl HA BOIPOCHI
TPEeThEl YacTU MpeanojaraloT pelIeHHe 3aJad M KPaTKylo HHTEPIPETalUio IMOTy4YeHHBIX
PE3yNbTaTOB.

ITepeyeHb TEOPETUIECKHX BOTIPOCOB:

1. OnuImTe TPH Pa3IMIHBIX METO/IA, C TIOMOIIBI0 KOTOPBIX MOYKHO TOYHO HACTPOHUTH
npeaBaputenbHo o0yderHHyro CNN ImageNet.

2. OnmmuTe, Kak paboraet Heiipornas nepenada cruiis (Neural Style Transfer)

3. Crenuanuct Mo JAaHHBIM Mpeanonaraer, uto: a) Omepaius CBEPTKH SBISETCS Kak
JIMHEWHOM, TaK U WHBAPMAHTHOM K cABUTY. D) Omepanusi CBEpTKH MOX0a Ha KOPPEIALHMIO, 3a
UCKJIFOYCHHEM TOTO, YTO MBI T€peBOpadMBacM (QGHUIBTP TMepe] MPUMEHCHHEM Oleparopa
Koppensiiuu.C) Oneparys CBEPTKH JOCTHraeT MaKCMMyMa TOJBKO B TE€X CIIy4asx, Korjaa (GpuibTp



B OCHOBHOM IIOXO’K Ha OIpEAETIEHHYIO YacTh BXOAHOro curtana. [Ipas nu oH, mpenmnosnaras 31o?
[TonpoOHO 00BsICHUTE 3HAUEHUE ITUX YTBEPKIACHUH.

4. Nano uzoOpakeHue pazmepoM w X h u sapo mmpunoit K. CKkoJbko yMHOKEHUH U
CJIOXKEHUH TpeOyeTcs 17sl CBEPTKH U300pakeHus?

5. Bepnocts (AccuraCy) mepcenTpoHa pPacCUMTHIBAETCS KaK KOJWYECTBO IMPABHIHHO
KJaccu(UIMPOBAHHBIX ~ 00pa3loB, JEJIEHHOe Ha  o0llee  KOJUYECTBO  HEMPaBUIBHO
KJIaCCU(UIIMPOBAHHBIX 0OPA3IIOB.

6. KakoBo Hanbosee pacrpocTpaHeHHOE ITpuMeHeHue cinoeB Max-mynuHra?

7. Uro takoe batch-mopmanu3anms?

8. Uro Ha camMoM Jele O3HayaeT TEPMUH CTOXAaCTMYECKHUH B CTOXaCTHYECKOM
rpaaueHTHOM cirycke? Mcmomp3yeT in OH Kakol-Tn0o reHepaTop CiiydyalHbIX Yucen?

9. OOBsAcHHUTE, TIOYEMY NPU CTOXACTHUECKOM IPAJAMEHTHOM CIIYCKE KOJIMYECTBO 3IIOX,
HEOOXOIUMBIX ISl TIPEOJIOJICHUS OIPENEICHHOTO IOpoTa IOTEPh, YBEIMYMBACTCS IO Mepe
YMEHBUICHUS pa3Mepa nakera?

10. Kak pabortaet obydeHue ¢ yuetom MoMeHTa? OOBICHUTE POJIb IKCIIOHEHIIMATHLHOTO
3aTyXaHMs B IpaBuiie OOHOBIIEHHS IPAJUEHTHOIO CITyCKa.

11. B uem pazuuna Mexay ¢yukipsmMu Sigmoid u Softmax?

12. B ueM pa3HuMLa MEXAYy PEKYpPPEHTHOH HEWPOHHOH CEThI0 U HEHWPOHHOM CEThIO
IPSIMOTO PACTIPOCTPAHCHUS?

13. B ueM paszHuMIa MEXIYy PEKypPPEHTHONH HEWPOHHON CEThI0O U HEUPOHHON CETBIO
IPSIMOTO PACTIPOCTPAHCHUS?

14. JIns yero MOKHO MCIIOJIb30BaTh PEKYypPPEHTHYIO HelipoHHYIO ceTh (RNN)?

15. Kak Be1Oupaercs GyHKIUS TOTEPH?

16. Yto Takoe 3aTyXamooLUil rpagueHT B IiyOokoM oOyueHuu? UTo Takoe B3pHIBHOM
TPaIUEHT B IIIyOOKOM 00ydeHUN?

17. N3 kakux yacTeil COCTOUMT aBTO3HKOAEP?

18. Yro Takoe mamuHa bonprmana?

19. 13 xakux yacTell COCTOUT F€HEPAaTUBHO-COCTSI3aTENIbHASL CETh?

20. HctuaHO 1M BBICKa3blBaHHE: VI3BIedYeHHE NPU3HAKOB B KOHTEKCTE TIIYOOKOTO
o0yueHHss OCOOEHHO TIIOJIE3HO, KOTJa IefieBas 3ajaya He BKJIIOYaeT B cels JOCTaTOYHO
pa3MeUeHHBIX JTaHHBIX 1151 yenemHoro ooydenus CNN, koTopas xoporo 06001maeT?

21. Onmnpenenute TEepMHH «TOHKas Hactpoika» (Fine-Tuning) mnpeaBapurenbHO
ooyuennoit CNN nHa Habope ImageNet.

22. B kakux ciyuyasx ucnosib3yercs myanuur (padding) B riiybokoM o0yueHun?

23. 3a4eM HCIONB3YIOTCS COSAMHEHHS ObIcTporo noctyna B ResNet?

24. Kak BbIOMpaeTcsi CKOPOCTh OOYUYEHHUSI B YPABHEHUU OOHOBJICHHUS BECOB?

25. Kak MOXHO MOJIy4UTb IPEICTABICHHUS IPHU3HAKOB, HM3BJIEKAEMBIX BBIOPAaHHBIM
¢GuIBTPOM B II1yOOKOW CBEPTOYHON MOJENTHU?

26. Kakue GyHKIMHA aKTUBALUK UCTIONB3YIOTCS B HEHpOHaX?

27. Ilouemy B IIIyOOKHX CBEPTOUHBIX CETSAX KOJIMYECTBO (PUIBTPOB HE YMEHBIIAETCS I10
Mepe MPOJIBUKEHUSI CUTHAJIOB 110 CETU?

28. Yto Takoe morepst KOHTEKCTa B PEKYPPEHTHBIX MOAETISAX?

29. Kakue reThl ucnoyp3yroTcs B ssueiike LSTM?

30. [lns kakux 3a/1a4 UCMOJIb3YyeTCs IBYHAIIPABICHHAs PEKYPPEHTHAs MOJIENb?

IIpumeps! 3ana4:

3anaya 1.

[TocTpouTh OMHAPHBIH Ki1acCHPHUKATOP

st Habopa OreHka BEpOSTHOCTH, TOTO, YTO KIMEHT OTKPOET OAHKOBCKHH JETMO3UT B
pe3ynbTaTe MapKeTHHTOBOW akuuu:  https://archive.ics.uci.edu/ml/datasets/Bank+Marketing
Kuacc: atpudyr 21 -y - has the client subscribed a term deposit? (binary: 'yes', 'no’).



BbInomHuTh 3arpy3Ky U npeaBapuTelbHYI0 00pabOTKy JaHHBIX M3 HabopoB. Paznenuts
KaXyl0 BBIOOPKY Ha 00y4Yarollylo, TECTOBYIO W BaJuaauuoHHyro. [IpomsBectu oOyueHue
Habopa HEHPOCETEBBIX ApXUTEKTYp, OTIMYAIOUIMXCA pPa3sHbIM HAOOpPOM MapaMeTpoB: YHUCIIO
CJI0EB, KOJIMYECTBO HEHPOHOB B CJIOSIX, PYHKIUHN aKTUBALIUH B CIOSAX, IPOLIETYP ONTUMHU3ALIUY:

[TogoOpaTh apXUTEKTYphl HEHPOHHBIX CETEH, KOTOpPHIE C OJHOW CTOPOHBI IMO3BOJISIOT
HOJYYUTh MOJIEJIN C JIYYIIMMU METPUKaMH KauecTBa paboThbl, ¢ JPYroi CTOPOHBI HE SBIAIOTCA
M30BITOYHBIMH U HE IEPE0OYUEHHBIMHU.

BbruucnuTh cinenyromuye METpUKH padoThI:

Jiia bunapsoro kiaccugukaropa: Recall, Precision, Weighted Accuracy, AUC s Bcex
UCCJIEOBAHHBIX MOJIEIIEN.

3agaua 2.

[locTpouth MHOrokiaccoBelii Kiaccuduxkatop g Habopa OueHka 310pOBbs
BHYTpuyTpoOHOTrOo passuths tuiona: https://www.kaggle.com/datasets/andrewmvd/fetal-health-
classification Metka kiacca: fetal health.

BhINONMHUTE 3arpy3Ky M INpelBapUTeIbHYI0 00palbOTKy JaHHBIX U3 HaOopos. Pa3nenuts
KOKIYI0 BBIOOPKY Ha OO0y4aroniyro, TECTOBYIO U BainuaauuoHHyo. [IpousBectu oOyueHue
HaOopa HEHPOCETEBBIX APXMUTEKTYp, OTJIUYAIOLIMXCS pa3HbIM HAOOpOM MapamMeTpoOB: YHUCIO
CJIOEB, KOJIMYECTBO HEHPOHOB B CIIOSIX, PYHKIIUN aKTUBAIIUH B CIOSX, IPOIIETYP ONTHMHU3AIINH:

ITonoOpaTe apXUTEKTYpbl HEHPOHHBIX CETEH, KOTOPbIE C OJHOM CTOPOHBI MO3BOJISIOT
MOJYYUTh MOJICNN C JIYUIIMMH METPUKAMHU KadyecTBa pabOTHI, C IPYroil CTOPOHBI HE SBISIFOTCS
U30BITOYHBIMY U HE NepeoOyueHHBIMHU.

Beramcnuts cienyronme MeTpuku paboThI:

s mHOTOKIAaccoBoro knaccudukaropa: Recall, Precision, Weighted Accuracy, AUC
JUISL BCEX KJIACCOB BCeX HMcCienoBaHHBIX Mojeneid. BeiBectn ROC-kpuBbIe U1 Kaka0To Kiacca
B JIydIlleM KJaccu(puKaTope.

3agaua 3.

[Toctpouth perpeccop TUIst Habopa Apenna BEJIOCUIIE/IOB:
https://archive.ics.uci.edu/ml/datasets/Bike+Sharing+Dataset, mpenckaspiBaeMoe 3Ha4YE€HHUE —
KOJIMYECTBO apeH/] BEJIOCUIICIOB B CYTKH (Area), daiii day.csv.

BhINONHUTE 3arpy3Ky M INpelBapUTENbHYI0 00pabOTKy JaHHBIX U3 HaOopos. Paznenuts
KOKJyI0O BBIOOPKY Ha OOy4Yarollyl0, TECTOBYIO M BaluAallmoHHYH. [IpomsBectu oOyueHue
HaOopa HEHPOCETEBBIX APXHUTEKTYp, OTIUYAIOLIMXCS pa3HbIM HA0OpPOM MapamMeTpoB: YHUCIO
CJI0€B, KOJIMYECTBO HEHPOHOB B CIIOSIX, QYHKIUU aKTUBALUH B CJIOSIX, IPOLEAYP ONTUMH3ALIH:

[TomoOpaTe apXUTEKTYpbl HEMPOHHBIX CETEH, KOTOPBIE C OAHONH CTOPOHBI TO3BOJISIOT
MOJIYYUTh MOJIETH C JIyYIIMMH METPUKaMU KauecTBa paldOoThbl, C IPYroil CTOPOHBI HE SBISIOTCS
U30BITOYHBIMU U HE NepeoOyueHHBIMHU.

Boruncnuth crnegyromne METPUKH paboThI:

Jlia perpeccopa: MSE, MAE, R2 nis Bcex MOJIy4€HHBIX MOJIEIEH.

Kpurepuu onieHuBanus:

PesynpraThl  9K3aMeHa ~ ONpENEssIOTCd  OLEHKAaMH  «OTJIMYHO»,  «XOPOIIOY,
«YZIOBJIETBOPUTEILHOY, «HEYIOBIETBOPUTEIBHO.

OneHka «OTJIIMYHO» BBICTABISIETCS, €CIM JIaHBl TPaBWIbHbIE OTBETHI Ha BCE
TEOPETUYECKHE BOMPOCH] U BCE 33aJ]a4l pPELIeHbl 03 OIMOOK.

O1eHKa «XOpOIL0» BBICTABIISIETCS, €CITM KOPPEKTHBIE OTBETHI JaHBI Ha OOJBIIYIO YacCTh
BONPOCOB, HO OBUIM OTMEYEHbl HEYBEPEHHOCTh B OTBETE M HHPOpMauus NpeAcTaBiIeHa
(parMeHTapHO, TaKXKe 337auu ObLTH pEeIIeHb IPABUIBHO C HEOOIBIINMHU 3aMEUYaHUSIMH.

OrneHka «yIOBIETBOPUTENbHO» BBICTABISETCSA, €CJIM JaHbl IPAaBUIIbHBIE OTBETHl Ha
MIOJIOBUHY TEOPETHUUECKHE BOIIPOCHI U OJIHA U3 3a]a4 PEIlIeHa C HETpyOOil OIINOKOM.



OHeHKa CHEYAOBJICTBOPHUTCIBLHO» BBICTABJIACTCA, €CJINW KOPPEKTHBIC OTBCTOB MCHBLIIC
IIOJIOBHMHBI U 3aJa4u ObLIH PCHICHBI HCIIPABUIIBHO.

4. OueHo4YHbIE MaTepHAaJIbI s NMPOBEPKHU 0CTAaTOYHBIX 3HAHMI
(chopmupoBannoctu kommnerenuuii) UIK-4.1, UTIK-4.2, UIIK-4.3, UYK-1.1, TYK-1.2,
NYK-1.3

Tect
1. Kakas HeilpoceTeBast MOZIEIb U3 IEPEUUCIICHHBIX B JIy4IlIel CTEEHH MOAXOIUT st
IPOTHO3UPOBAHUS BPEMEHHBIX I10CIIEI0BATEIbHOCTEH?
a) Single-Layer Perceptron
0) CNN
B) LSTM
r) Multi-layer Perceptron
2. Ilouemy mMozenu Ha CBEPTOYHBIX HEHPOHHBIX CETAX IMOKA3bIBAIOT HAWITYUIIIHE
NoKa3aTesu Mo Kiaccu(pUkauuu 0ObeKTOB Ha U300PAKEHUSX 110 CPAaBHEHHUIO C IPYTHUMU
MozensimMu?
a) OHM B BBICOKOI CTENIEHN ONTUMHU3UPOBAHBI JUIsl 00paOOTKH BEKTOPOB C UHCIOBBIMH, &
HE KaTeropHaIbHBIMH MTPH3HAKAMHA
6) Onu 001a1a10T IMPOKUM HAOOPOM MHCTPYMEHTOB NPe0Opa30BaHMs IPU3HAKOBOTO
MIPOCTPAHCTBA, KOTOPHIE MOYKET BAPHHPOBATH Pa3pabOTUUK B MOICITH
B) OHU YyUHUTBHIBAIOT KOPPEJALUIO CMEKHBIX KOMIOHEHT BEKTOpa
r) OHU UCHOJIB3YIOT CYIIECTBEHHO O0JIblliee YUCIO HACTPAUBAEMbIX [TAPaMETPOB, 110
CPaBHEHHIO C APYTUMH MOJEISIMU
3. KakuM rimaBHBIM HEJIOCTaTKOM 00J1a/1aeT peKyppeHTHAs HEHPOHHAS CeTh?
a) lnutenbHas mpoueaypa o0ydeHus
0) HeBo3MOkHOCTh 00y4YeHUsT HA KATETOPUAIILHBIX JIAHHBIX
B) CII0’)KHOCTb 3alIOMUHAHMS JUTUTENILHBIX ITOCIIEA0BATEILHOCTEH
r) Ucnonb30Banue CylnieCTBEHHBIX BBIYUCIUTENBHBIX PECYPCOB
4. Kakue Mepbl He IPUBOJIAT K YMEHBIICHHIO ITepeoOyueHus HelipoceTeBoil Moenn?
a) YcranoBka mrpadoB 3a O0JbIIME 3HAYEHUSI BECOB HEUPOHOB CETH
0) YBenuueHue KOJIMYECTBA CIOEB CETH
B) JloGaBiieHne mryma B BEHIOOPKY
r) YMEHbIICHHE KOJIMYECTBA HEUPOHOB CETH
5. Ot 4ero B OOJBINEH CTETICHU 3aBUCHUT YCIICIITHOE PEIICHUE 3a/1a4 KJIacCu(DUKaIIn
OJIHOCJIOMHBIM NEepCEnTPOHOM?
a) OT pa3Mepa BIOOPKHU
0) OT pa3MepHOCTH MPU3HAKOBOT'O MTPOCTPAHCTBA
B) COOTHOIICHUS pa3/ieieHUs] BBIOOPKHU Ha 00YYaIOIIyIO U TECTOBYIO
T') OT pacupeeneHust 0OObEKTOB B IPOCTPAHCTBE IPU3HAKOB

Kitouu: 1 B), 2 B), 3 B),4 0), 571).
Kpurepun oneHWBaHUA: TECT CUHMTACTCS TMPONACHHBIM, €CIH OOyYalOIIMA OTBETHII
MPaBUJIbHO KaK MUHUMYM Ha MOJOBUHY BOMPOCOB.

3agaun

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

[TocTpouts GuHapHBIH KiaccudukaTop

st Habopa OTreHKa BEPOSTHOCTH, TOTO, YTO KIUEHT OTKPOET OAHKOBCKHU JICTIO3UT B
pe3ynbpTaTe MapKeTHHTOBOWM akumu:  https://archive.ics.uci.edu/ml/datasets/Bank+Marketing
Kuacc: atpudyr 21 -y - has the client subscribed a term deposit? (binary: 'yes', 'no’).

BoinonHuTh 3arpy3Ky U NnpeaBapUTeNbHYI0 00paOOTKy JaHHBIX M3 HaOopoB. Pazmenuts
KOKAYI0 BBIOOPKY Ha OO0y4aroniyro, TECTOBYIO M BanuAanMoHHY. [IpousBectu oOyueHue



Habopa HEHPOCETEBBIX ApXUTEKTYp, OTIMYAIOUIMXCA pPa3HbIM HAOOpPOM MapaMeTpoB: YHUCIIO
CJI0EB, KOJIMYECTBO HEHPOHOB B CJIOSIX, (PYHKIUHN aKTUBALUH B CIOSAX, IPOLIETYP ONTUMHU3ALIUY:

[TogoOpaTh apXUTEKTyphl HEHPOHHBIX CETEH, KOTOpPHIE C OJHOM CTOPOHBI TMO3BOJIAIOT
HOJYYUTh MOJIENIN C JIYUIIMMU METPUKaMH KauecTBa paboTbl, ¢ JPYroi CTOPOHBI HE SBIISIOTCA
M30BITOYHBIMH U HE IEPE0OYUEHHBIMHU.

BbruucnuTh cinenyromuye METpUKH padoThI:

Jiia bunapsoro kiaccugukaropa: Recall, Precision, Weighted Accuracy, AUC s Bcex
UCCJIEJOBAHHBIX MOJIEIIEN.

3amava 2 (UI1K-4.1, UTIK-4.2, UTIK-4.3, UYK-1.1, UYK-1.2, UVK-1.3)

[locTpouth MHOrokIaccoBel Kilaccudukatop g Habopa OneHka 310pOBbs
BHYTpUYyTpoOHOTrO pasBuTHs 1uiona: https://www.kaggle.com/datasets/andrewmvd/fetal-health-
classification Metka kinacca: fetal health.

BhINONMHUTE 3arpy3Ky M MpelBapuUTEIbHYI0 00pa0bOTKy JaHHBIX U3 HaOopos. Pa3nenuts
KOKIYI0 BBIOOPKY Ha OOy4aroulyro, TECTOBYIO M BaluJaluoHHyto. [IpousBectu oOyudeHue
HaOopa HEHPOCETEBBIX AapXMUTEKTYp, OTJIUYAIOLIMXCS pa3HbIM HAOOpPOM MapaMeTpoB: YHUCIO
CJIOEB, KOJIMYECTBO HEHPOHOB B CIIOSIX, PYHKIIUN aKTUBAIIUH B CIOSX, IPOIETYP ONTHMHU3ALINH:

ITonoOpaTe apXUTEKTYpbl HEHPOHHBIX CETell, KOTOpble C OJHOI CTOPOHBI MO3BOJISIOT
MOJTYYUTh MOJIENIN C JIYUIIMMH METPHUKAMH KauecTBa paboThHI, C JPYroi CTOPOHBI HE SBISIOTCS
U30BITOYHBIMU U HE NepeoOyueHHBIMHU.

BrraucnuTh cnenyromye MEeTpUKH paboThL:

s mHOTOKIAaccoBoro knaccudukaropa: Recall, Precision, Weighted Accuracy, AUC
JUUTsL BCEX KJIACCOB BCEX MCCIeNOBaHHBIX Mojenel. BeiBectn ROC-kpuBbIe ISl KaXKI0TO Kilacca
B JIydIlleM KJaccu(puKaTope.

Teoperuyeckue BOIPOCHL:

1. OnuiuTe TpU pa3iInYHBIX METO/IA, C TOMOIIBIO KOTOPBIX MOXKHO TOYHO HACTPOUTD
npeaBaputensHo o0ydennyro CNN ImageNet.

2. OnwmmuTte, Kak paboraet Heiiponnas nepemaya cruiis (Neural Style Transfer)

3. CnenuanucTt 1o JaHHBIM IpeArnonaraeT, 4yro: a) Onepanus CBEPTKU SABISAETCA Kak
JMHEHHON, TaK ¥ MHBAPMAHTHON K cABHTY. D) Omepalst CBEpTKH IMOX0Ka Ha KOPPEIAIHIO, 3a
UCKJIIOUEHHEM TOro, YTO Mbl IepeBOopauMBaeM (WIBTP Tepel MPUMEHEHHEM OIepaTropa
Koppemsiiuu.C) Onepanus CBEpTKU TOCTUTAaeT MAaKCUMyMa TOJIBKO B TEX ClydyasiX, Korjaa GuibTp
B OCHOBHOM IIOXO’K Ha OIPEAEIEHHYIO YacTh BXOAHOro curraia. IIpas nu o, mpenmnosnaras 31o?
[ToapoO6HO 0OBSICHUTE 3HAUCHUE ITHX YTBEPIKICHUM.

4. Jlano mzobpaxenue pazmepoM w X h u aapo mupuHoi K. CkoilbkO yMHOXXEHUH U
CJIO’KEHUU TpeOyeTcs M1l CBEPTKU M300pakeHUs?

5. Bepnoctp (Accuracy) mepcenTpoHa pPacCUMTBHIBAETCS KaK KOJUYECTBO MPABUIIBHO
KJIACCU(UIIMPOBAHHBIX  00pa3lloB, JIeJIGHHOE Ha o0Illee KOJUYECTBO  HENPaBUIBHO
KJIacCU(UIIMPOBAHHBIX 00PA3IIOB.

6. KakoBo Hambosee pacnpocTpaHeHHOE TpUMeHeHue ciaoeB Max-mymnuHra?

7. Uro Takoe batch-mopmanu3anus?

8. Uro Ha caMOM Jelle O3Ha4aeT TEPMHUH CTOXACTHYECKHMH B CTOXaCTHUYECKOM
rpagueHTHOM ciycke? Mcrmonb3yeT I OH KaKoW-TH00 TeHepaTop CIIyYaiHbIX Yrce?

9. O0BsAcHHUTE, TIOYEMY TPU CTOXACTHUYECKOM TIPAIMEHTHOM CITYCKE KOJMYECTBO 3IIOX,
HEOOXOJUMBIX JUISl TPEOAOJICHHs OMpEAEIEHHOr0 MOopora IMoTepb, YBEIMYMBAETCA MO Mepe
YMEHBILIEHUS pa3Mepa nakera’?

10. Kak paboTaeT oOydeHune ¢ yuetoM MoMeHTa? OOBSCHUTE POJIb SKCTIOHCHIIMAIBHOTO
3aTyXaHHUs B ITpaBUiie OOHOBJIEHUS IPAJUEHTHOIO CITyCKa.

11. B yem pazuuna mexay ¢yaknusamu Sigmoid u Softmax?

12. B ueM pasHuLa MEXAYy PEKyppEHTHOH HEWPOHHON CEThbI0 M HEWPOHHOM CEThIO
MPSIMOTO PacTpoCTpaHEeHUs?



13. B ueM pasHuna MeXAy pEeKyppeHTHOW HEUPOHHON CEThbI0O U HEUPOHHOH CEThIO
HpSIMOTO PacIpOCTPaHEHUs?

14. JInst yero MOXKHO MCIIOJIb30BaTh PEKYyPPEHTHYIO HelipoHHYO ceTh (RNN)?

15. Kak BeiOupaercs pyHKIHSA TOTEPH?

16. Yro Takoe 3aryXxawolui rpaJueHT B IiIyOOkoM o0yuyeHuu? UTo Takoe B3pHIBHOU
IPaJMEHT B IIyOOKOM 00yueHun?

17. N3 kakux 9acTeil COCTOMT aBTORHKOAEP?

18. Yto Takoe mammHa bonprmana?

19. I3 kakux 9acTeil COCTOUT T€HEPAaTUBHO-COCTI3aTeNIbHAS CETh?

20. HctuHHO 5M BbICKa3blBaHue: V3BinedeHHEe NPU3HAKOB B KOHTEKCTE TIIyOOKOro
o0yueHHss OCOOEHHO IIOJIE3HO, KOrJa ILesieBas 3ajadya He BKIKOYaeT B ce0s J10CTaTOYHO
pa3MeueHHbIX JaHHBIX 1 yenenrHoro ooydenuss CNN, kotopast xopomio 06061maet?

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

22. B kakux ciydasx ucnosb3yercs myaauur (padding) B rimybokoM o0ydueHun?

23. 3aueM HCIOJIB3YIOTCS coeluHeHus1 ObIcTporo goctyna B ResNet?

24. Kak BbIOMpaeTcsi CKOPOCTh OOYYCHHUS B YPABHEHUH OOHOBIJICHUS BECOB?

25. Kak MOXXHO TMOJIy4UTb MPEICTABICHHUsS IPHU3HAKOB, HM3BJICKAEMBIX BBIOPAaHHBIM
¢uIbTPOM B ITyOOKOH CBEPTOUHOM Moaenu?

26. Kakue (pyHKIMM aKTUBALMK UCIIOJIB3YIOTCS B HEHpOHAaxX?

27. Ilouemy B TIIyOOKHX CBEPTOYHBIX CETSAX KOJMYECTBO (DPMIBTPOB HE YMEHBIIAETCS I10
Mepe MPOJIBUKEHHUSI CUTHAJIOB 110 CETH?

28. Uto Takoe MmoTeps KOHTEKCTa B PEKYPPEHTHBIX MOJIEIISIX ?

29. Kakue reiTsl uconb3yrorcs B sueiike LSTM?

30. lnst kKakuX 3a7a4 UCIONIB3YeTCs IByHANPaBICHHAs PEKypPEHTHAs MOJIEIIb?

HNudopmanus o pa3padboTunkax

AxcénoB Cepreit Binagumuposuy, K.T.H., Kadeapa TEOPETUIECKUX OCHOB MHPOPMATUKU
(TOM) MHHctuTryTa MNpUKIATHONM MareMaTWKd ©  KommbloTepHbix Hayk (MIIMKH)
Hanmonaneneiii uccnenoBatensckuii Tomckuii rocynapctBeHHblit yHuBepcuter (HU TIY),
noreHT kad. TOU



