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1. Onucanue GoHIa OLEHOYHBIX CPEACTB (OLEHOYHBIX MATEPHUAJIOB)

(DOH,I[ OIICHOYHBIX CPEACTB (OI.[CHO‘IHBIG MaTepI/IaJ'IbI) BKJIFOYAET B ceOs KOHTPOJIBHBIC 3aJia-

HUSA U (WIM) BOIPOCHI, KOTOPbIE MOTYT OBITh MPEAJIOKEHbI 00yYaroIIeMyCsl B paMKax TEKYLIETO
KOHTPOJISI yCIIEBAEMOCTH U MPOMEXKYTOYHOM aTTeCTalUM IO JUCLMILIMHE (MOIYJII0). YKa3aHHbIE
KOHTPOJIbHBIE 3aJaHusI ¥ (MJIM) BOPOCHI MO3BOJISIIOT OLIEHUTH JOCTIKEHHE 00YYaIOIIMMCS TIaHH-
pYEMBIX pe3yJbTaToB OOyUYEHMs 10 TUCLMIUIMHE (MOAYIII0), YCTAHOBJIEHHBIX B COOTBETCTBYIOLICH
paboueil mporpaMme AUCHUIUTUHBI (MOAYIIS), @ TaKkKe CHOPMUPOBAHHOCTh KOMIIETEHIINH, YCTaHOB-
JIEHHBIX B COOTBETCTBYIOLIEH OOLIEH XapaKTepUCTUKE OCHOBHOW IpogecCHOHaIbHONW 00pa3zoBa-
TEJILHO! IIPOrPAMMBI.

Ilonxple HauMEHOBAaHUS KOMHGTCHHI/Iﬁ N MHIUKATOPOB HX MOCTHIKCHHA IIPEACTABIICHBI B

0011eit XapaKTepUCTUKE OCHOBHOU MPOQECCHOHATBHON 00pa30BaTeIbHOM MPOTPAMMBEI.

2. OueHo4YHbIE cpeacTBa (OLeHOYHbIe MATEPHUAJIbI) IJIS POBEAEHUS TEKYIEro

KOHTPOJISI YCIIEBA€MOCTH 00yYAKIIMXCH M0 JUCHUILIUHE (MOIYJIIO0)

Hepeqeﬂb KOHTPOJ/IbHBIX 3aJjaHUH U (I/IJ'II/I) BOITIPOCOB AJId OUECHKH C(l)OpMI/IPOBaHHOCTI/I KOM-

nereHuun [K-3 (koHTpoIMpyeMblii MHAMKATOP HocTHKeHUs kKommeTenuu ITK-3.1)
1.

Mecto u pons MAJl B COBpeMEHHOU CTPYKType uenoBedeckont aestenbHoctr. Mecto MA ]
B Ilepeaue Hay4YHOro 3HAHWA. YPOBHU TEXHOJOTHN aHalIM3a JAaHHBIX, UX Ha3HAYCHHUE, Me-
cto UAJ] B rexnonorusix AJl. Ilonsitue o MmojenupoBaHuu peaibHOr0 Mupa B Hayke. Ousu-
4ecKast MOJENb.

Mopens “pemarens”. UnpopmanrionHas MoJienb. DBpuctudeckas Mojaenb. OCHOBHAs 0CO-
oennocts MAJl (oOydeHue M SKCITyaTanusi dBPUCTUYECKON HMH(POPMAIIMOHHON MOJENu).
[TonsiTrie 0 MAITUHHOM OOYYEHUU.

OcuoBuble Monmenumanubix (dataframe, multidimensional, similaritytensor, transactional).
WX Ha3HaueHue Hay4YHOe, TEXHOJOTnYECKOe. | OMOTeHHbIE U T€TEPOTreHHbIE MOJIEIIH.
Oynnamentanbuble 3aaud MMAJl M OCHOBHBIE MHCTPYMEHTHI CTaTUCTUKH. llpuknaanas
xu3Hb UAJl: nexommosuiivs coaep)kKaTelbHBIX 3afad MpeaMeTHo obnactu. Hayunas
xu3Hb UAJl: cBeneHue k 3aiayam GpyHIaMeHTaIbHON MateMaTuku. OO0ydeHHe U dKCIITya-
Taius B QyH/IaMEHTAIbHBIX 33/a4ax.

Mopens TaHHBIX «IIPU3HAKOBOE OMUCaHUE 00BEKTOBY. [loHATHE O IMIKanax 3HaUYEHUU aTpH-
OytoB. [IpeacraBneHue peiasiIMOHHBIME TEXHOJIOTUSIMU. CXEMBI «3BE371a» U «CHENKHHKA.
MHoromepHasi MoJienb JaHHbIX. [’ pynnupoBaHre 0OBEKTOB Kak NEPEXo] K MHOTOMEPHOM
MOJIeJIM JIaHHBIX. AHanUTHYecKue npocTpaHcTBa. M3mepenus u kareropuu. [lokaszarenu.
Heranuzanus. @yHKIUHA arperupoBaHusl, TUITbI TOKA3aTEIEH M0 arperupOBaHUIO.
Tpan3akuonHas Mozienb JaHHBIX. CBA3aHHbIE C HEN 3a/]auu.

O6mras 3amava knaccupukanuu. [lonarue 06 oOydeHuu W ucnonab3oBaHuU. OOBEKT, MO-
JIeJTb, aNropuTM-KiaccuukaTop. Y HUBepcallbHbIe OrpaHUYECHHUS.

JloxanbHbie orpanndeHus. ONTUMHU3AIHMOHHBIA TOAX0. DYHKIIMOHAIIBI KAYECTBA HA pa3Me-
yeHHOU BbIOOpKe. YacToTHbIe hyHKIMOHANBI KadecTBa. Ciayyail OuHapHON KilacCU(pUKaLUU.
CroumocTHble (QyHKIIMOHAIBI KadecTBa. HecooTBETCTBME YacCTOTHBIX M CTOMMOCTHBIX
(GYHKIIMOHAJIOB KauecTBa YEJIOBEUECKOMY MOBEACHHUIO.

10. ITogxoapl K MHOTOKPUTEPUAIBHON ONTUMU3AIINH.

ITepeyeHb KOHTPOJIBHBIX 33IaHNI U (MJIM) BONIPOCOB 1JIsl OEHKH ¢()OPMHUPOBAHHOCTH

kommnerenuuu [K-3 (koHTposmmpyemblii HHIUKATOP H0cTHKeHUs1 KomneTeHnun [TK-3.2)
1.

[TousiTue OaiiecoOBCKOro KJIaCCI/I(I)I/IKaTOpa KaK OIITUMAJIbHOTO aJITOpUTMa pacCliO3HaBaHMUA.
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Knaccudukaropsl, o0cHOBaHHBIC Ha UCTOJIb30BaHUU (opmyibl baiieca. JInnelHbii qucKpu-
MuHaHT Puinepa. Jloructuueckas perpeccus.

2. Merpuyeckre MeTo/bI pacrio3HaBaHus o0pa3oB. Meton k Gmmxkaiimx coceneil. B3emen-
HOE rojiocoBaHue. Meros nap3eHOBCKOTO OKHa.

3. Merpuueckue MeTOAbl pacrio3HaBaHHMs 00pa3zoB. SapoBas omenka miotHoctu (kernel
density estimation), cBsi3b ¢ MeTOaMHu K GurKalIINX coceel ¥ Map3eHOBCKOro OKHA.

4. Merpuueckiue MeETOJAbl pacmo3HaBaHusi oOpas3oB. IIpokmstie pasmepHoctu (curse of
dimensionality).

5. ®opmatel mpexacraBieHuss uUHPopmauuu. TexctoBble (ainbl, ux arpulyThl, Mnpobdiiema
orpenesneHus aTpuOyToB.

6. TekcroBbie (opmaThl mpeacraBieHus Tadmui: separate dvalues, delimitedtext. Dxpanupo-

BAaHHE CUMBOJIOB.

@opMathl IPeICTABICHUS TPAH3aAKIIMOHHBIX JaHHBIX.

Jlnarpammbl aJ11 HAOOPOB TOUEK U3 KOHEUHOMEPHBIX €BKJIMI0BBIX TPOCTPAHCTB.

JluarpamMmsl 111 MHOTOMEPHOM MOZEIN NaHHbIX. CHCTEMBI OTUETHOCTH.

10. 3aaua BOCCTaHOBIIEHUS PETPECCUM: ANNPOKCUMAIIMOHHBINA MMOJIXO0J], CTATUCTUYECKUNA MOJ-
xox. Ilpocras perpeccus. MuoxxectBeHHast perpeccus. [louck kodddunuentoB mo MHK.
Henocratku MHK. TpEéXKOMIIOHEHTHOE pa3JIOKCHHE ONIMOKH PErPECCHOHHBIX MOJICICH.
Perynspuzanus no TuxonoBy. ['peGHeBast perpeccus, 1acco, 31aCTUYHBIE CETH.

© o~

3. OueHoYHbIe cpeacTBa (OLEHOYHbIe MATEPUAJIBI) VISl IPOBEACHHS MPOMEKY-
TOYHOH aTTecTalui 00y4al0UIUXCH MO AUCHHUILINHE (MOAYJII0)

IlepeyeHb KOHTPOIBLHBIX 3a1aHNH U (MJIM) BONPOCOB /ISl OLIEHKHU C(hOPMUPOBAHHOCTH KOM-
nereHuun [K-3 (koHTpoIMpyeMblii MHAMKATOP HocTHKeHUs kKommeTenuu TK-3.1)

1. PaccmarpuBaercs 3ajgada kiaccu(UKalUMy Ha JBa Kjacca: MOJOXKHUTEIbHBIM U OTpuULIa-
TeNbHbIM. B Xone TecTpoBaHus KiaccuuKaTropa MONIy4eHbl CIEIYIONUE Pe3yIbTaThl:
noyHoTa coctaBisieT 75%, obuiass TouHocth cocraBiisier 80%. Kakue 3HaueHUsS MOKET
MPUHUMATH TOYHOCTH?

2. MarasuH coOpall CBeICHHUs O MOKYIKax (TpaH3akiuu B (aiiie). beimi mocTpoeHs! acco-
uaTUBHbIe MpaBuia. Kakoe mpaBuio, cojaepskaiiee B yCIOBUM 2 3JE€MEHTa, UMEeT
HauOOJIBIIIYIO TTOAAEPKKY ?

3. TocynapcTBeHHas u3buparenbHas KOMUCCHS 3aUKCHpOBana pe3ysibTaThl BHIOOPOB IO
MapTusiM U 10 pernoHam (tabsuia B Qaitne). Tpebyercs KiacTepu30BaTh PETHOHBI 1O
npaBuiy k-cpeqHux ans uncna kinacrepoB K ot 1 1o 12. /Iy kaxa0ro yucia KiacTepoB
K HaiiTu MakcuManbHbIM paguyc kiactepa. [loctpouts rpaduk 3toil BenuuuHsl ot K.
Ha ocHoBanuu rpaduka npeanosokuTb, CKOJIBKO TPYII PErMOHOB Pa3yMHO BBLIEIHUTH
110 UTOTaM BBIOOPOB.

4. B anropuT™Me BBIYUCIIECHHS OLIEHOK HamucaTh GOpMyIly AJs YHucia TOJI0COB, €CIIU CHCTe-
Ma OTOPHBIX MHOXECTB COCTOUT U3 BCEX HEMYCTHIX MOJIMHOXKECTB, @ QYHKIUS OJIU30CTH
OIIpeJIeNIAeTCs TOJILKO MOPOTaMH €i, ..., en.

5. OOocHyliTe croco0 MOCTPOCHHS BCEX TYNMHMKOBBIX TECTOB Yepe3 MPUBEICHHUE CHCTEMBI
TECTOBBIX ypaBHEHUH K He ynpoiaemoit JJTHD.

6. Mopenb JaHHBIX «METPUYECKHE TEH30PbI», TOMOTEHHBIE M T€TEPOTeHHbIE MHOTOMEPHEIE
MaTpHULIbl CXOJCTBa. ['pylnmupoBaHrne OOBEKTOB KaK KJACcTepU3alusl MO0 METPUYECKUM
onucaHusM. ['oMoreHHas Kjactepusalusi, OWUKIAacTepuU3alusi, MYJIbTUKIACTEpU3aILIHSL.
OcHOBHbBIE THUIBI Pe3yJbTAaTOB KiIAacTepHU3aluM (IJIOCKasl, MOCIeqoBaTeNbHas MI0CKas,
uepapxuueckas, HeuéTkasl, CTOXaCTHUecKasl, paHTroBasi).

7. Tlnockas knacrepuzanus. 3ajadya ¥ MeTo1 k-means.
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8. TlocnemoBarenpHas miockas kinacrepusanus. Merogq ®OPEJIb.

9. MUepapxuueckas kinacrepusauusi. JlMBU3MBHAA. ArioMepaTHBHAsA, (PyHKIIMOHANIbI CBS3U
(linkage).

10. ROC ananus.

IlepeyeHb KOHTPOJILHBIX 32JaHNH U (UJIM) BONIPOCOB /JIfA OlleHKU C)OPMHUPOBAHHOCTH KOM-
nerennun [1K-3 (koHTpoupyemblii nHAMKATOP HocTH:KeHUs KommeTenuu [MK-3.2)

N

©xNe

Jluneitnas mozeinb. JInneiinas MalmHa Kak METo1 00y4YeHUs TMHEHHON MOJIeH.

JIuneitnas Moaens. MeTo OOPHBIX BEKTOPOB.

Mopnens nepuentpona Pozenbnarra. Meron ero o0yuenusi. Teopema HoBukosa. Ilepexon
OT C/IBUTa K (PUKTUBHOMY MPU3HAKY.

MHorocinoiiasle nepuenTponsl. Meron odOpatHoro pacmnpocrpaHeHus omuOku. DyHkunn
aKTUBAIMH, YJOOHBIE U PACIPOCTPAHEHHUS OITHOKH.

MHorocnoiiasle nepuenTpoHsl. Bo3MOKHOCT Pa3AeiIeHUs] MHOXKECTB Ul NEPLENTPOHOB
pa3Hoil rITyOHHBI.

Pemaromue nepeBps.

AJTOpUTMBI, OCHOBAHHBIE HA TOJIOCOBAHUS M0 HAOOpaM 3aKOHOMEPHOCTEH.

Bagging. Boosting. Pemarormiue seca (random forest).

JluneiiHble METOABI pacrio3HaBaHus 00pa3oB. JInHeliHas perpeccusi METOJJOM HaUMEHBIINX
kBaAparoB. Jloructuueckas perpeccus. BeposTHOCTHas HHTEpIpeTalus METOI0B.

. [lepeoOyuenue. Perynspuzanusa. OCHOBHbIE METOJIbI PEryJspU3alMK JMHEHHBIX MOJeNen

(L2, L1, elasticnet), ux coiicTBa. MexaHu3Mm TpeOHEBON perpeccuu MmoApoOHo. Bepost-
HOCTHAsI MHTEPIIPETAIHsl PEeryJisipU3alluu.

4. OneHOYHBbIE CPeACTBA (OLIEHOYHbIe MAaTEePUAJIbI) /1JI51 IPOBEEHUS MIPOMEKY-
TOYHOH aTTecTallui 00y4aIUXCcs (3aIUTHI KyYPCOBOM padoThl (IPOEKTAa)) Mo

AMCIHUIIAHE (MOIYJII0)

Ilepeyenb KOHTPOIBHBIX 3aaHUH U (MJIM) BONPOCOB JIsl OEHKH C(pOPMHUPOBAHHOCTH KOM-
nereduuu [K-3 (koHTpoIMpyemMbliit HHIUKATOP AocTHKeHus1 komneTreHnnn ITK-3.1)

Nk wWwdE

10.

Pacrnio3HaBaHue pyKONUCHBIX LIU(P, HAMMCAHHBIX Pa3HBIMU JIOIbMHU.

Brienenue Ha n300pa’keHUH CETMEHTOB KOXKH.

Ileproapl MOKOSI ¥ U3BEPKEHMSI T€H3EPOB.

AHanu3 3aBUCUMOCTH BPEMEHHM BbUIETA Pelica OT MyHKTA HA3HAYCHHUS.

Amnanus pesynbratoB EI'D 1o pernonam.

CBs13b CTOMMOCTH MPOCMOTpa (pUjIbMa C €ro XapaKTepUCTHKaAMHU.

CBsI3b CTOUMOCTH MOHUTOPA C €r0 XapaKTepPUCTUKAMH.

SVM. TlocranoBka 3ajauu, BUJ PEIICHHUS, TTIOHATHE OMMOPHOTO 00bekTa. Henmneitnoe 0600-
mienne SVM (kernel trick), onpenenenue sapa, mpuMepsl.

Pemaromne nepeBps. JKamHbIl alropuTM NOCTPOEHUS pelaroIiero jaepesa. Kpurepum
BETBJICHUS (SHTpONUIHBIN, J[PKUHM), UX 000CHOBaHHE.

Komno3unun pemaromux npaBuil. BycTHHT: ocTaHOBKA 3aJ1a4u, Ues )KaJHOTO aJrOpUTMA.
AdaBoost, rpanuentnsiit 0yctunr, AnyBoost.
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IlepeyeHb KOHTPOJILHBIX 32JaHUH U (MJIH) BONIPOCOB JIJIfA OlleHKN ¢)OPMHUPOBAHHOCTH KOM-
nereHnun [1K-3 (konTpoupyemslii nHANKATOP HocTH:KeHUsI KomneTeHuu [1K-3.2)

10.

Kommnosunuu pemaronux npapwi. Ctoxactuueckue merosl: bagging (+ bootstrap), RSM.
Cayuyaiinbie eca. O00CHOBaHHE CTOXaCTHUCCKUX METOIOB: bias-variance decomposition.
Heiiponnsie cetu. Yucio cao€B U anmpoKCUMAIMOHHBIE BO3MOKHOCTH CETH, IPUYUHBI TIIy-
Ookoro oOyueHus. Merong oOpaTHOTO pacnpocTpaHeHus omuOku. Dropout, batch
normalization.

Ananu3z uzoOpakeHuil. CBEPTOUHbIE HEHPOHHBIE CETH, PELICHUE 3a/layl KJIacCU(UKALIUU.
3amava cerMeHTaluu W300paKeHUM: MocTaHoBKa, uaes pemenus. Upsampling (oaxoibn).
U-net

Ananu3z uzoOpakeHuil. CBEPTOUHbIE HEHPOHHBIE CETH, PELICHUE 3a/ayl KiIacCU(UKALINU.
3anava JoKalu3aluu 00beKTa Ha N300paKEHNUN: TOCTAHOBKA, UIES PEIICHUS.

Ananuz uzoOpakeHuil. CBEPTOUHbIE HEHPOHHBIE CETH, PELICHUE 3a/layl KJIacCU(UKAILIUU.
3amaya oOHapy»)eHUs 00BEKTOB: MOCTaHOBKA, oaxoab! K pemeanio (R-CNN, FastR-CNN,
FasterR-CNN).

Amnamuz tekcroB. [IpencraBnenue TekcToB B Buae Mmemka cioB. tf-idf. Moxens si3pika. N-
TrpaMMBEI.

Ananus TekcToB. CKpbITbIE MAPKOBCKHE MOJEIH, anroput™M Burepbu. [Ipumenenue ckpsbl-
TBIX MAPKOBCKHX MOJIEIICH [T BBIICICHUS YacTeH peyH.

Amnanu3 nocnenoBaTeIbHOCTe. PekyppeHTHBIC HelpoceTH, pa3Hble KOH(QUTYpAlui BX0/1a U
BeIxoga. OOyueHne reHepaTopa TeKCTa. 3ajadya OMUCAHUS M300paKEHUH MpPeaIOKESHUSIMA
Ha €CTECTBEHHOM SI3bIKE.

PexyppentHbie HelipoceTH. [Ipo0iema B3pbIBa U 3aTyxaHus rpaaueHToB. LSTM.

OcHoBaHMsI TaKCOHOMHH (CIOCOOBI TPYMMUPOBaHUs) (HyHAAMEHTANbHBIX 3a/1ad. TakcOHO-
MUS 110 HATMYUIO B UCXOIHBIX JAHHBIX IIEJIEBOTO MpHU3HaKa. TakCOHOMHUS MO MOJAEISAM JIaH-
HBIX: B pa3pe3e UCXOHBIX TaHHBIX, B pa3pe3e pe3yIbTaToB.



