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O1eHOYHbIE MaTepUANIbl — 3TO COBOKYITHOCTh YU€OHO-METOAMUECKUX MaTepua-
JI0B (KOHTPOJBHBIX 3aJJaHUM, OMUCAaHUN (OpPM U TPOIENYp), MPEAHAZHAYCHHBIX IS
OIICHKU Ka4eCTBa OCBOCHHUS OOyUYaAIOIMMMUCS JAaHHOW JUCIMIUIMHBI KaK YaCTH OCHOB-
HOW mpodeccruoHaIbHON 00pa30BaTeIbHON IPOTPAMMBL.

[lenp — OIEHUTH COOTBETCTBHE 3HAHW, YMEHWUU W YPOBHS MPUOOPETEHHBIX
KOMIETSHIIMI O0yJaromuxcsl HeNsiM U TpeOOBaHUSIM OCHOBHOM MpodeccrnoHanbHON
o0Opa30oBaTebHON MPOrpaMMbl B XOZ€ MPOBEACHUS TEKYIIETO KOHTPOJISI U MPOMEXKY-
TOYHOM aTTECTALUU.

OcHoBHas 3amaya — 00ECHeUnuTh OLUEHKY YpOBHA C(HOPMHUPOBAHHOCTH OOIIe-
KYJIBTYPHBIX, OOLIENPOPECCUOHAIBHBIX U MPOPECCUOHANBHBIX KOMIETEHIUH, TpH-
oOpeTaeMbIX 00y4arOIUMCsI B COOTBETCTBUH C ATUMHU TPEOOBAHUSIMH.

KonTtposnb 3HaHuil 00yyaromuxcs MpoBoaUTCSA B GOpME TEKYIIEr0 KOHTPOJIS U
IIPOMEXYTOUYHOU aTTECTALUU.

Texylmuii KOHTPOJIb YCIIEBAEMOCTH MPOBOAUTCA C LIEJIBEO ONPENEICHUS CTETe-
HU YCBOEGHUSI y4eOHOTO MaTepualia, CBOEBPEMEHHOIO BBISBICHUSA M yCTPAHEHHUS He-
JIOCTaTKOB B TOJTOTOBKE OOYYaIOMIMXCSA W MPUHATHS HEOOXOAMMBIX MEp IO COBEp-
[ICHCTBOBAHUIO METOJIMKH MPENoAaBaHusl yueOHOM AUCIUIUIMHBI (MOJYIs), OpraHu-
3aruu paboThl O0yYaroOMUXCS B XOA€ y4eOHBIX 3aHATUNA M OKa3aHUS UM WHIUBUIY-
aNbHOU NOMOIIM. K KOHTPOJIIO TEKYIIEN YCIIEBAEMOCTH OTHOCATCS MPOBEPKA 3HAHUU,
YMEHHI U HABBIKOB OOYYAIOIIMXCs: HA 3aHITHUSIX; TIO pe3yJIbTaTaM BHITIOJIHEHUS J1a0o-
paTopHBIX paboT; MO pe3ynbTaTaM BBITIOJHEHUS OOYYAIOIIMMUCS WHIMBUTYaTbHbBIX
3aJaHuM.

[To utoram kypca oOyuaromuecs caawT 3x3aMeH. Popma MPOBEJCHHS HK3aMe-
Ha — YCTHBIM OTBET MO YTBEPXACHHBIM SK3aMEHALIMOHHBIM Omieram, cGpopMyIupo-
BAaHHBIM C YYETOM COJAEpX aHUs y4eOHON TUCUUIUIMHBL. B 3K3amMeHauunoHHBIA OujeT

BKJIFOHACTCA ABA TCOPCTUUCCKUX BOIIPOCA.



IHacnopt ¢oHAa OLIEHOYHBIX CPEACTB MO AUCHHUILINHE (MOLYJIIO)

Ne KonTpoanpyemblie pa3jiesbl (TeMbl) Kon koHTpOIMpyemoii Bup, meton, ¢popma
n/n AU CHUILIAHBI KOMIIeTeHIHH (WU eé OLEHOYHOT0
(pe3yJbTaThl O pa3aenaam) YaCcTH) MeponpHuATUs
1 2 3 4
1 | Pasgen 1. OcHOBHBIC TOHATHUS TCOPUHU [K-1.1-3, [K-1.1-V, 3auer
MAIIIIHHOIO 06ylleHI/I$I TIK-1.1-B, TIK-1.2-3, TIK-1.2-V,
I1K-1.2-B
2 | Pasmen 2. Mertojp! Kitaccu(pUKaIuu 00- [K-1.1-3, [K-1.1-V, 3auer
IIK-1.1-B, I1K-1.2-3, TIK-1.2-V,
pazoB
I1K-1.2-B
3 | Paznen 3. MeTozpl BOCCTaHOBIIEHUS pe- 1IK-1.1-3, IIK-1.1-V, 3ager
r I1K-1.1-B, I1K-1.2-3, TIK-1.2-V,
peccuu
I1K-1.2-B
4 | Pa3nen 4. HeiipoceTeBble METO/bI KJ1ac- [IK-1.1-3, IIK-1.1-Y, 3auer
CHU(HKALUU 1 BOCCTAHOBIICHHSI perpec- TK-1.1-B, IIK-1.2-3, IIK-1.2-Y,
I1K-1.2-B
cuu
5 | Paznen 5. Knacrepuzanus u oOyueHue 1IK-1.1-3, IIK-1.1-V, 3ager
6e3 yauTens TK-1.1-B, TK-1.2-3, [IK-1.2-Y,
I1K-1.2-B
6 | Pazmen 6. Kommo3uius u OyCTHHT ajro- [IK-1.1-3, IIK-1.1-Y, 3auer
IK-1.1-B, TIK-1.2-3, [TK-1.2-Y,
pPUTMOB
I1K-1.2-B
7 | Pasnen 7. PamkupoBanue, nH(OpMaIim- IIK-1.1-3, IIK-1.1-V, 3aver
OHHBIN TIOUCK U KOJU1abopaTuBHas Uik TIK-1.1-B, IIK-1.2-3, IIK-1.2-Y,
I1K-1.2-B
Tpaius

Kpurepuu u mkasa oueHUBaHUs KOMIIETEHIMH (pe3y/1bTaTOB)

1) VYpoBeHb ycBOSHUS MaTepualia, IPeIyCMOTPEHHOTO ITPOTPaMMOiA.

2) VYMmeHue  aHaIM3MPOBAThH

CJIEICTBEHHBIE CBS3H.
3) OTBeThI HA BOIIPOCHI: MTOTHOTA, APTYMEHTUPOBAHHOCTD, YOSIKICHHOCTb.
4) KagectBo oTBeTa (ero oOIIas KOMIIO3MIIUS, JIOTHYHOCTh, OOIIasi 3pyau-

1us).

Marcpuall,

YCTAaHABJINBATb

IMPUYINHHO-

5) Hcnonb3oBaHuEe JOMOTHUTEIBHOM JTUTEPATYPHI TPHU MOATOTOBKE OTBETOB.

VYcrmemHocTh YCBOGHUSI MaTepualia OLICHUBACTCS JMOO OIICHKON «3a4TeHOY,
7100 - eclii MaTepuaj OCBOCH HEIOCTATOUHO - OIICHKOMN «HE 3a4TCHO.

OueHKY «3a4TEHO» CTYIEHT MOJIy4YaeT, ecjiM OH OOHAPYXUBAET BCECTOPOH-
HEee, CUCTEMATHYeCKOe U IMyOOKOe 3HAaHHWE YYEOHO-IIPOrpaMMHOTO MaTepuala, yme-
HUE CBOOOJHO BBHITIOJIHATH 3aJ]aHus, IPETYCMOTPEHHbBIE MPOrpaMMOl, YCBOMI OCHOB-
HYIO Y 3HAKOMBIN C JOMOJHUTEIBHON JTUTEPATYPOU, PEKOMEHI0BAHHOM MPOTrPaMMOM.
Kak mpaBwiio, OLIEHKa «OTJIMYHO)» BBICTABISAECTCA CTYAEHTAM, YCBOMBIIMM B3aUMO-
CBSI3b OCHOBHBIX MOHSTHUN NUCIHUIUIMHBI B UX 3HAUYEHUM JJIs MPUOOpEeTaeMoi mpo-
dbeccun, MPOSIBUBIIUM TBOPYECKHE CTIOCOOHOCTH B MOHUMAHWHW, W3JIOKCHUH W WC-
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NOJIb30BaHUM Yy4€OHO-IIPOrPaMMHOI0 MaTepHara.

CTyneHT Takike NMOJY4YaeT OLEHKY «3a4TeHO0», eCJIM OH OOHApYKUBAEeT MOJ-
HOE 3HaHUE Y4YEOHO-TIPOrPAMMHOIO MaTepHalia, YCIECIIHO BBINOJHSIET MPETyCMOT-
PEHHBIE B IIPOrpamMMe 3aJaHusl, YCBOMBIIMI OCHOBHYIO JINTEPATYpPY, PEKOMEHOBAH-
HYI0 B IporpamMMme. B 1aHHOM ciydae, OLIEHKa «3a4T€HO0)» BBICTABISIETCSA CTYAEHTAM,
MOKAa3aBIIUM CHUCTEMAaTHYECKUN XapaKTep 3HAHUW MO TUCUUIUIMHE U CIIOCOOHBIM K
UX CAMOCTOSITEIBHOMY IIOIIOJIHEHUIO M OOHOBIIEHHUIO B XOZE JajbHEHIIEH y4yeOHOU
paboThI U TPOPECCUOHATBHOM EATETLHOCTH.

OueHKH «32a4TEH0» TaKkKe 3aCJIY:KHBaeT CTYIeHT, OOHApYXUBIIMN 3HAHMS
OCHOBHOTO Y4€OHO-IPOTPaMMHOTO Marepuajia B o0beMe, HEOOXOAUMOM Jis allb-
HeHIei yueObl U npeacToseid padboThl MO CIEHAIBHOCTH, CIIPABIISIFOITUICS C BbI-
MOJIHEHUEM 3aJIaHU, TPEAYCMOTPEHHBIX POrPaMMOM, 3HAKOMBIN C OCHOBHOM JINTE-
paTypou, pEKOMEHI0BaHHOM nporpamMMon. Kak npaBuio, OoleHKa «3a4T€HO» B TaKOM
Clly4ae BBICTABIIAETCS CTYAEHTaM, JONYCTUBIIMM MOTPEIIHOCTH B OTBETE Ha 3K3a-
MEHE U IPHU BBINOJHEHUU SK3aMEHAIMOHHBIX 3a3/IaHUi, HO 00JaAaronIMM HEe00X0au-
MBIMH 3HAHUSAMH ISl UX YCTPAHEHUS O] pyKOBOACTBOM IPENOIaBATENs.

OuneHka «He 3a4TE€HO0» BBICTABJSAETCH CTYIEHTY, 0OOHApYKHUBIIEMY MPOOEbI
B 3HAHUAX OCHOBHOTO Y4YEOHO-TIPOrPaMMHOTO Marepuaia, JAOMYCTHBIIEMY TPHUHIIU-
NuajabHble OMMOKKU B BBITIOJHEHUU MPEAYCMOTPEHHBIX MPOrpaMMon 3aaanuil. OueH-
Ka «HE 3a4TEHO» TAK)KE€ MPOCTABIISIETCS CTyACHTaM, OOHApYKUBLIUM B CUJy JHCLIH-
IUIMHAPHBIX WM MHBIX HEYBAKUTEJIBHBIX IPUYUH IpyOoe HapylleHHe y4yeOHOro rpa-
¢duKa, KOTOpoe MPOSBUIOCH B HECBOEBPEMEHHOM BBINOIHEHUH (3allMTe) J1adopaTop-
HBIX pa0OT M MHBIX PyOeked MPOMEXYTOYHOIrO KOHTpois. B Takom ciywae oreHka
ABIISIETCS «HEYAOBIETBOPUTEIBHOW» OLIEHKOM W CTaBUTCA CTYIEHTaM, KOTOpBIE HE
MOTYT MPOJOJIKUTH 00YUEHHE WU MPUCTYNHUTH K MPOPECCUOHANBHON ACSITEIIbHOCTU
[0 OKOHYaHUU By3a 0€3 JOMOIHUTENIbHBIX 3aHSATUH 1O COOTBETCTBYIOIIEH AMCIIU-
TUTHHE.



TunoBbie KOHTPOJIbLHBIE 32JaHUS WM HHbIE MATEPHAJIbI
Bomnpocs! kK 3k3aMeHy 10 AMCUMILIHHE (MOAYJII0)

1. OcHoBHbIE MOHSATHSA TEOPHUH pacro3HaBaHUsi 00pasoB. [loHsTHEe 00bEKTa,
obpa3za, kimacca. OCOOEHHOCTH paclO3HaBaHMS H300pPaKEHUM: MelIaroue (GakTOpHI.

2. 3agaya oOy4yeHus mo npeueneHtam. [lonstue oOydyenus, oOydaromieil BbI-
OOpKH, KOHTPOJIbHOU BHIOOPKH. [ToHSITHE MATUHHOTO OOYUYEHUS U alTOPUTMa PACIIo-
3HABAHMS.

3. Ilpu3Haku u Ux KIaccuUKAIus.

4. Meton oOyuenus. OyHKIIMOHAT KauyecTBa OOyUeHUS — MUHUMU3AIMS M-
UpUYEeCcKoro (cpeanero) pucka. [lepeodyuenue.

5. O06oOmaromas CrocoOHOCTh. DMIUPHUUECKUE OIIEHKH 000O0IIAroIIe Cro-
coonoctu. [lepeoOyduenue. BapuaHTbl CKOMB3SIIETO KOHTPOJIS.

6. Harsanble KpuTepuu KadyecTBa paclio3HaBaHUs: MaTpUIa OLIMOOK, JOJS
MPaBUIIBHBIX OTBETOB. TOYHOCTH M moiHOTA. OrepanmoHHas XapaKTepruCcTUKa OMHAP-
HOTO KJIaccuduKaropa.

7. Merpuueckue MeToabl Kiaccudukamuu. [umoresa o0 KOMITAKTHOCTH.
O00011IeHHBI METPUYECKUN KITaCCUPUKATOP.

8. Merpuueckue MeTobl Kiaccuukanuu. AITOpUTM OnmKaiiiiero cocena u
ero mogudukanuu. MeTo1 map3eHOBCKOTO OKHA.

9. Meroa noTeHIUATBHBIX (DYHKITUH.

10. Metpuueckue Metoanl kiaccudukanuu. llonstue orcryma. Otbop 3ta-
JIOHHBIX OOBEKTOB.

11. Cratuctuueckue MeToAbl KiacCU(UKAIMM — MOCTaHOBKa 3amadd. OnTu-
MaJbHBIN OaliecoBCKUM Kiaaccudukarop. 3agauyu SMOIUPUYECKOTO OLICHUBAHUS.

12. HauBHbBIN 0aiieCOBCKHUI Ki1acCH(PUKATOP.

13. Craructuueckue MeToj bl Kiaaccudukamuu. OCHOBHBIC MOAXObI K BOCCTa-
HOBJICHHIO TUIOTHOCTH pachpenencHus. IlapameTpudeckuii W HermapaMeTpUYEeCKUe
MIOJTXO/TBI K BOCCTAHOBJICHHIO TUIOTHOCTH.

14. Jluneiinpie Metonbl kiaccudukanuu. OOyueHne kimaccudukaropa Kak ofl-
TUMU3AIMOHHAs 3ajada. HempepbiBHbIE anmpokcuMmanuu (QyHKIUU MOoTepb. [paau-
SHTHBIA METOJl YMCIICHHOW MUHUMH3aUU (PYyHKIIMOHAJIA YMITUPUIECKOTO PUCKA U €T0
BapHaIuy.

15. JIunetinbie MeTozbl Kinaccudukaruu. [Ipobnema nepeoOyueHus — peleHue
B BUJIE peTysipu3anun. BeposTHOCTHAS MHTEPIpETALHs PEryIsIpU3aIiiy.

16. Teopema o nmuuetriHocTH baiiecoBckoro kmaccupukaropa METON JIOTHCTHY €-
CKOM PErpeCcCHH.

17. Meton onopHBIX BEKTOPOB. ONTHMAaNIbHAS pa3IeIIsoIias THIEePIUIOCKOCTb.
[TocTaHOBKa U pelIeHUE 3a/1a9M HETMHEWHOTO TTPOTPAMMHUPOBAHUSI.

18. HenunelinHoe 0000IIeHHe MeTo[a OIOPHBIX BEKTOPOB: TOHATHS sJIpa,
CHPSIMJISIFOIITE TIPOCTPAHCTBA, KOHCTPYUPOBAHUE SAJIED.

19. TlocTanoBKa 3a7a4u BOCCTaHOBICHUS perpeccun. HemapameTpudaeckas pe-

rpeccus u meroa Hagapas-Barcona. JIokaibHO-B3BEIIEHHOE CIVIAXKUBAHUE, aJITOPUTM
LOWESS.



20. MuoromepHas TUHEHHasi perpeccuu, perieHue ¢ ucnoib3doBanueM MHK u
CUHTYJIIPHOTO pa3yIokeHus. Perynspusanus u oT00p MPU3HAKOB.

21. TIpeoOpa3oBaHue MPU3HAKOB IO METOY TNIABHBIX KOMITOHCHT.

22. HenuHeitHas perpeccus, pelienne npu nomoriu meroaa Herotona-I"aycca.
Perpeccus ¢ HekBaipaTUUHBIMU (QYHKIIUSIMU TTOTEPb.

23. buonmornueckuii HelipoH, Moxeinb MakKamioka-ITuTrca kak JITUHCHHBINA
knaccudukarop. Oyaknuu aktuBanuu. [Ipodiema MoIHOTHI.

24. AnroputM 0OpaTHOTO PAacHpPOCTPAaHEHUsI OIMIMOOK. DBPUCTUKU: (HOPMHUPO-
BaHWE HAYaJBLHOTO TPHUOIMKCHHS, YCKOPEHHE CXOIAUMOCTH, TUATOHAJIBHBIM METOJ
JleBenOepra-MapxkBap/ra.

25. Heiiponnsie cetu nirybokoro oOydenusi. bricTpbie METOMIBI CTOXaCTUYECKO-
ro rpaaueHTa. MeToj ciaydaHbIX OTKIrOUeHuM HeilpoHoB (Dropout). @yHKIMK ak-
tuBanuu ReLU u PReLU.

26. Céprounbie HeiipoHHbie cetu (CNN). Céprounsiii HelipoH. Pooling
HEUPOH.

27. PexyppentHble HeilpoHHble ceTd (RNN).

28. [locTanoBka 3amaun Kiactepusanuu. [I[puMepsl mpUKIaIHbIX 3a7a4. THUIIbI
KJIACTEPHBIX CTPYKTYP.

29. OnTUMU3AIMOHHBIE TOCTAHOBKY 3a/1a4 KJIACTEPU3AIMK U YaCTUIHOTO 00Y-
yeHust. Anroput™ k-cpeqanx u EM-anroput™ ams pas3ieneHus rayCCOBCKOM CMECH.

30. I'pacdoBbIe anrOpUTMBI KIIaCTEPU3AIUH.

31. IIpocThie IBpUCTHYECKHE METOABI YaCTHUHOTO 00yueHwus: self-training, co-
training, co-learning.

32. Kommnozunmu knaccudukaropoB. OCHOBHBIE MOHSATHA: 0A30BBIM aITOPUTM
(aJIrOpUTMHUYECKUI OmepaTop), KOppeKTUpyrolias onepaius. B3semennoe rojocona-
HUE.

33. Anroputm AdaBoost. DKcnoHEHIIMAIbHAS aMMpPOKCHUMAIIAS ITOPOTrOBOI
dbyukimu noreps. [Iporece nocnenoBarenbHOT0 00y4eHHs 6a30BBIX AITOPUTMOB.

34. Teopema o cxogumocTu Oyctunra. O6o0maromas CiocoOHOCTh OyCTHHTA.

35. bazoBeie anroput™mel B Oyctunre. Bapuantel Oyctunra. ['pangueHTHbIl Oy-
cTUHT. CTOXaCTUYECKUI TPaJIMCHTHBIA OyCTHUHT.

36. CroxacTH4eCcKrUe METOJIbl: O3TTUHT U METOJ| CIIyYalHbIX OJIPOCTPAHCTB.

37. Metoap!l nHGOPMAITMOHHOTO MOMCKA. Mepbl OIIEHKH PeJIEBAaHTHOCTH JIOKY-
MeHTa. OCHOBHBIE MOAXOBI K PAHKUPOBAHHUIO.

38. Merozsl pamkupoBanus RankNet u LambdaRank.

39. Metoapl kommabopatuBHOW (umbTparuu. TpuBHATbHBIE PEKOMEHIATEITh-
HBIE CHCTeMbI. KOppensIrOHHbIE aNTOPUTMEI.

40. Metoapl Ko1abOpaTUBHON (QuubTpanuu. JIaTeHTHbIE CEMaHTUYECKUE MO-
JICJIH.

Tunosblie 3aJaHUA VISl CAMOCTOATEILHOUH Pad0ThI

1. MGTOI[BI HAyKHU O JJaHHBIX U I_II/IquOBI/ISaHI/II/I N UX 3HAYCHUC B PA3BUTHH CO-
BPCMCHHOTO O6IH€CTBa.



2. Metoapl MammHHOTO 00y4yeHus. Kakue 3a7auu OHH periaroT.

3. O0y4deHue 1o mperegaeHTaM, ujes U NPeanoChUIKA METO/A.

4. CpaBHUTEBHBIA aHATIN3 METOIOB MAIITUHHOTO OOYJICHHUSI.

5. Cratuctuyeckre MOAENTH M UX MPUMEHEHHE B TEOPHH MAITMHHOTO O0y4e-
HUSL.

6. HelipoHHble ceTH, 0COOCHHOCTH TOIXO/a, MOTSHITHAT PA3ACISIONICH CIIO-
COOHOCTH HEMPOHHBIX CETEM.

7. I'myOGokue HeMpOHHBIE CETH, X BO3MOXKHOCTHU Uil 00paOOTKU BUICOCUTHA-
JIOB ¥ €CTECTBEHHOI'O TEKCTA.

8. Kommosumus knaccudukaropoB. OCHOBHBIE MPEUMYIIECTBA KOMIIO3UITHOH-
HOTO MeTos1a. OCHOBHBIE MOAXO/BI K KOMITO3HIIHH.

9. Metoapl MUHPOPMAITMOHHOTO MOMCKA U UX MPUMEHEHHE B CeTH VIHTepHeT.

10. MeToap! kom1abopaTuBHON (UIBTpAIMK, PEKOMEHAATEIbHBIE CUCTEMBI X
npuUMeHEHHUE B ceTu MIHTEpHET U MHBIX PEeIalonuX CUCTeMaXx.
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