degepaibHOE TOCYIAPCTBEHHOE ABTOHOMHOE 00pa3oBaTe/ibHOe
y4peKIeHne BhICIIEro 00pa3oBaHus
«MOCKOBCKHI (PU3HKO-TEXHUYECKHUH HHCTHTYT
(HaLMOHAJILHBIN HCCJIEN0BATEIbCKHI YHHBEPCHTET))

YTBEPKAEHO

JupexTop pu3TEeX-IMIKOJIbI
NPHUKJIATHONH MATEMATHKH H
HH(OPMATHKH

A.M. Paiiropoackuii

Pabouast nporpamMma JMCIMIIMHBI (MOXYJIsT)

o AMCHUIIJIMHE: HpI/IKHaI[HBIC MOACIN MallIMHHOT'O 06yquH;1
0 HANIPaBJICHUIO: HH(bOpMaTHKa W BBIYHUCIIMNTCIIbHAA TCXHUKA
IIpO(l)I(IJIb MnoATrOTOBKMU: KOMHBIOTepHBIe TCXHOJIOTHH WU BBIYUCIUTCIIbHAA TCXHUKA

Oustex-mkona Paguorexuuku nu Komnsrorepubix TexHonoruii
kadempa MammHHOTO 00yUYeHUs U IU(PPOBOI TYMaHUTAPUCTUKA

Kypc: 4
KBAJM(PUKAIMA: OaxanaBp

Cemectp, (hopMBI IPOMEKYTOUHOH aTrTecTanuu: 8 (BeCeHHUN) - DK3aMeH

AynutopHbIX yacoB: 60 Bcero, B TOM YHCIIE:
nexuuu: 30 gac.
cemuHapsl: 30 gac.
naboparopHsie 3ansTus: 0 Jac.

CamocrositenpHas pabora: 45 gac.
[ToaroroBka x sk3ameny: 30 yac.
Bcero gacos: 135, Bcero 3au. en.: 3

KonnuecTBo KOHTPONBHBIX PadoT, 3a1aHuil: 2

[Iporpammy cocraBui: K.B. BopoH1ios, 1i-p ¢u3.-mMart. Hayk, mpodeccop, mpodeccop

[Iporpamma obcyxaeHa Ha 3aceqanuu Kadeapsl MAITUHHOTO 00yueHHs ¥ HUPpoBol rymanuTapuctiky 15.05.2021



AHHOTANMA

B Kkypce mnpuBOmATCS NpHUMEphl NPUKIATHBIX 3aja4 KJIacCH(UKALWU, PETPEecCHH, pPaH)KUPOBAHUS.
PaccMarpuBaeTcst METOABI TPOTHO3UPOBAHUS BPEMEHHBIX PSJIOB, IOUCK aCCOLMATUBHBIX NPaBUI, HEMPOHHBIE
ceTu NIyOoKoro o0y4eHusl, 3BPUCTUUECKUE, CTOXaCTUUECKUE, HETMHEHHbIE KOMIIO3UIIHH.

Taxke Kparko OOCYXKIAIOTCSI HEKOTOPBIE BOIPOCHI METOJIOJIOTHH MAITMHHOTO OOYyYeHUs:: OCOOCHHOCTH
peanbHBIX JaHHBIX, MexoTpacieBoil cranmapt CRISP-DM, opranuzanusi BEIMUCIATEIHHBIX KCIIEPUMEHTOB.
Brigensrorcss MHOTOYMCIIEHHBIE CXOJICTBA M B3aMMOCBS3M MEXIY pPAa3IMYHBIMM METOAAMH MAIIMHHOTO
o0yueHus1, 00CYXKTAOTCS HIIEH PAa3HOOOPa3HBIX THOPUTHBIX TIOAXOOB.

1. leau u 3apa4u
eap AUCUMNIMHBI
* c(hOopMHPOBATH TEOPETUYECKHE U TIPAKTUYECKIE 3HAHUS B 00JIacTH 00yUYeHHS MaIlIiH, COBPEMEHHBIX

METOJOB BOCCTAHOBJIEHHSI 3aBUCUMOCTEN IO SMIMPHUYECKUM JAHHBIM, BKIIIOYas ITUCKPUMHUHAHTHBIN,
KJIACTEPHBIN U PETPECCUOHHBIN aHAJIN3.

3agaun AU COMIIHHBI
* OCBOUTH METObI KOPPEKTHON (POPMYIMPOBKH 33a4 B TEPMUHAX MALIMHHOTO 00y4eHUS;
* OBJAaJeTh HaBbIKAMU IIPAKTUYECKOI'O PEILIEHU 3a/1a4 UHTEUIEKTYa IbHOIO aHaIN3a JaHHBbIX.

2. llepedyens popmMupyemMbIX KOMIETeHUMH

OcBoeHue TUCIUILTMHBI HAITPABICHO Ha (DOPMUPOBAHHE CICAYIONINX KOMITETEHITHIA:

Kox 1 HanMeHOBaHIEe KOMIIETEHIIUNA WNHuKaTopsl JOCTUKEHUS KOMIIETEHLIUN
OIIK-2 CrniocobeH ucnonb3oBarh coBpemennsie |OITK-2.1 Crnocoben IPUMEHATh COBPEMEHHBIE
HHq)OpMaHHOHHLIe TECXHOJIOTUHU U BBIYUCIIUTCIbHYO TCXHHUKY U CCPBUCBI CCTHU I/IHTepHeT B

[pOrpaMMHBIE CPECTBA NIPH PElICHUH 3a1a4  |00nacTy (cdepe) mpodeccCHoHantbHON NeATeIbHOCTH

po(eCCHOHANBHOM IEATENBHOCTH, coOmonas  |OI1K-2.3 3HaeT OCHOBHBIE TpeOOBaHUsS MH(POPMAIMOHHOMN
TpeboBaHus HHPOPMAIIMOHHOM 0E30MaCHOCTH  |Ge30MaCHOCTH

[MK-1.1 CnocobeH HaxoauTh, aHAIM3WPOBATH U 0000IIATH
[TK-1 CriocoGeH cTaBuTh, GopMaTM30BbIBaTh U |MHOOPMALMIO 00 aKTyabHBIX PE3yIbTaTaX MCCIIENOBaHUMN B
pelarh 3a1a4M, B TOM YUCJIe pa3padaTbiBath U |PaMKaxX TEMaTHYECKOH 00nacTh cBoeH mpodeccroHanbHOM
UCCIIe10BaTh MaTeMaTHYECKHE MOJIENN JesITeTbHOCTH

U3y4aeMbIX SBJICHUHI U MPOLECCOB, CUCTEMHO  |[TK-1.2  CmocoGeH  BBIABMIaTh  THIIOTE3BI,  CTPOHTH
aHAJIM3UPOBATh HAYYHBIE IIPOOJIEMBI, MOJYYaTh |MATEMATHYECKME MOIENH /Ui ONKCAHHMS  H3yd4aeMbIX
HOBBIE HAYYHBIE Pe3yIbTaThI SIBIICHUH U MPOLIECCOB, OLICHUBATh KAYECTBO pa3paboTaHHON
MOZEIH

3. IlepeyeHb MIIAHMPYEMBIX Pe3yJIbTATOB 00y4YeHHS 110 AMCHUILINHE (MOXYJII0)
B pesynbrare 0cBOHHS AUCLUIIMHBI 00Yy4alOIINeCs JOIKHbBI
3HaTh:
- OCHOBHBIE NIPUHIMIIEI U TPOOIEMATUKY TEOPUU O0OYUIEHHUS MAIlUH;
- OCHOBHBIE METOJbI U AJITOPUTMBI PEIICHUs 3a1a4 00yUeHHS 0 MPELEACHTaM;
- OCHOBHBIE 00JIACTH NPUMEHEHHS ITUX METOJOB U aJTOPUTMOB;
- Kiaccu(puKay, KJacTepu3alnuu U PEerpecCcru.
YMETh!
- (hopManM30BaTh MOCTAHOBKH MPUKIAJHBIX 33/1a4 aHAJIN3a IaHHbIX;
- MCIOJIB30BaTh METOBI OOYUEHUS 110 IpeLeleHTaM Ul PeIICHHS TPAKTUIECKUX 3a/1ay;
- OLIEHMBATh TOYHOCTh M IP(PEKTUBHOCTH MOTYUEHHBIX PEIICHHH.
BJIaJIETh:
- OCHOBHBIMH HOHSTHSAMH TEOPUU MAIIMHHOTO O0y4EHHUS;
- HaBbIKAMH CaMOCTOATEIBHOM paboThl IPH PeIICHUH TUIIOBBIX 3a7ad;
- KyJIbTypO# IOCTAaHOBKU ¥ MOJIEIMPOBAHUS IPAKTUUECKU 3HAUUMBIX 3a/1a4;
- HaBBIKAMH TEOPETHYECKOTO aHAIIM3a PEAIbHBIX 3a7a4, PEIIaeMbIX C IIOMOIIBIO aJITOPUTMOB O0yUYCHHUS
10 IIpeLEACHTaM.

4. Conep:xanne TMCUMIIMHBI (MOAYJIs1), CTPYKTYPHMPOBAaHHOE 1O TeMaM (pa3jesiaM) ¢ yKa3aHueM
OTBEJE€HHOI'0 HA HUX KOJIMYeCTBA aKaJeMHYeCKUX YacOB 1 BH/I0B YUeOHbIX 3aHATHH



4.1. Paznenbl TUCTMITIIMHBI (MOJYJISI) ¥ TPYJIOEMKOCTH TI0 BUIaM yUEOHBIX 3aHSATHIA

TpynoeMKOCTb 110 BUAAM YUE€OHBIX 3aHATUH, BKIIIOYAs
CaMOCTOSITENIbHYO paboTy, Jac.
No Tema (pa3nen) TUCIUTUTMHBI
Camocr.
Jlekrum | Cemunapsr | JlaGopar. paboTs
pabora
1 [IpornosupoBaHre BpEMEHHBIX PAIOB 4 4 5
2 [Touck accollMaTUBHBIX MPaBUI 2 2 5
3 Heifiponnsle cetu ry6okoro o0y4eHus 4 4 5
4 OBpHUCTUYECKHE, CTOXaCTHUYECKUE, 4 4 5
HEJIMHEIHbIE KOMIIO3ULUH.
5 PanmxupoBanue 2 2 5
6 PexomennarenbHble CUCTEMBL 2 2 5
7 Temarngeckoe MoneTUpPOBaHUE 4 4 5
8 OOyueHue ¢ TOAKpeIUIeHUEM 4 4 5
9 AxTuBHOE 00yueHHe 4 4 5
Nroro yacos 30 30 45
ITonroToBka k 3K3aMeHy 30 gac.
OO01mas TpynoEMKOCTh 135 yac., 3 3au.en.

4.2. CopaepxaHue TUCHUILTUHBI (MOYJIsl), CTPYKTYpUPOBAHHOE 110 TeMaM (pasjieiiam)
Cemecrtp: 8 (Becennuit)
1. IIporuo3upoBaHye BPEMEHHBIX PsI/IOB

* 3ajada IPOrHO3UPOBAHUSI BPEMEHHBIX psA0B. [IpuMeps! NpuiloKeHUH.

*  DKCIIOHEHIMAIbHOE CcKoyb3siiee cpeanee. Monens Xonbra. Monens Teiina-Beimka. Monenb
XomnbTa-YuHTepca.

* AanTUBHAs aBTOPETPECCUOHHAS MOJENb.

» Crnepsiimuii KOHTPONBHEIN curHaL. Mopens Tpurra-Jlnya.

* AmanTuBHAS CENCKTUBHAS MOACIb. AJANTUBHAS KOMIIO3UIIUS MOACICH.
+ JlokanbHas aganTanus BECOB C PEryisapu3anuei.

2. ITouck accouMaTUBHBIX MPABUI

* [Tonstue ACCOIMMATUBHOTIO ITpaBHJia U €T0 CBA3b C IIOHATHEM JIOTHYECKOM 3aKOHOMCPHOCTH.

° HpI/IMepBI MMPUKJIAAHBIX 3a4da4: aHaJIn3 PBIHOYHBIX KOP3WH, BBIJACJICHUC TCPMHWHOB M TCMATHUKU
TCKCTOB.

* AmroputMm APriori. JIBa 2JTama: MOMCK 4YacThIX HAa0OpOB W PEKYpCHUBHOE TOPOXKJCHHE
accOLMATUBHBIX NpaBWII. HepocTaTky v myTH yCOBEPIICHCTBOBAaHHS anropuTMa APriori.

» Anroputm FP-growth. Ilonstuss FP-nepesa u ycnosuoro FP-pepeBa. /lBa srana moucka 4acThIX
HabopoB B FP-growth: moctpoenne FP-nepeBa u pekypcuBHOE MOPOXKICHUE YACTHIX HAOOPOB.

» OOIee mpejaCTaBICHHE O JAMHAMUYECKHX M HEPAPXUUYECKUX METO/AaX IOMCKA acCOIUATUBHBIX
TIpaBuIIL.

3. HeiiponHsie ceTH IIyOOKOro o0ydeHust



» Ceéprounsle HelpoHnele cet (CNN). Caéprounblii HelipoH. Pooling wHeiipon. Bribopka
pa3meueHHbIX n300pakeHuit ImageNet.

° CBépTO‘{HLIC CCTHU IJIsd CUT'HAJIOB, TCKCTOB, Fpa(bOB, urp

» Pexyppenrnbsie neliponnsie cetn (RNN). OOyuenue pexyppeHTHbIX ceteil: Backpropagation
Through Time (BPTT).

* Cetu gonroit kpatkoBpemenHoii namsitu (Long short-term memory, LSTM).
* Pexyppentnas ceth Gated Recurrent Unit (GRU).

* ABTOKOIMPOBIIMKH. BEeKTOpHBIE IPeCTaBICHUS JUCKPETHBIX JAaHHBIX.

* Ilepenoc oOy4enus (transfer learning).

» Camoo0Oyuenue (self-supervised learning).

» TeneparuBHble cocTs3arenbhble ceTd (GAN, generative eadversarial net).

4. DBpHUCTUYECKHE, CTOXAaCTUYECKHE, HEJTMHEHHbIE KOMITO3UIUH.

* CToxacTU4YeCcKHe METO/IBI: OATTHHT ¥ METOJI CITYYalHBIX MTOIMPOCTPAHCTB

. [Mpoctoe ronocoBanme (komuTeT OonbIIMHCTBA). Anroputm ComBoost. WMnenTudukamnus
HETUTTUYHBIX 0OBEKTOB (BBIOPOCOB).

 TIpeobpazoBaHue MPOCTOrO rOJO0COBAHKS BO B3BEIICHHOE.

* O0o06meHne Ha OOJIBIIIOE YHCIIO KIACCOB.

» CiryuaiiHblii Jiec.

* AHanmu3 CMEILICHUS U BapUAI|K JUIS IPOCTOTO rOJI0COBAHUS.

» CMech anropuTMOB (KBa3WIMHEHHAs KOMIO3ULIUS), 00JIACTh KOMIETEHTHOCTH, MIPUMEPHI (PYyHKIHHA
KOMIIETEHTHOCTH.

* Beimykiibie GyHKIIMK TOTEPh. METOABI MOCTPOSHHS CMECEH: TOCIeIOBATeILHBIA 1 HePAPXUICCKUH.
* [TocTpoenne cmecH anropuTMoB ¢ momoIipio EM-mono0Horo anropurma.

5. PanxxupoBanue

* [TocranoBka 3a1a4un 00y4YeHUsT paHKUPOBaHUIO. [I[puMepsl.

* IlpusHaku B 3ajaue PAaHKUPOBAHMS ITOMCKOBOW BBIAYM: TEKCTOBBIE, CCHUIOYHBIC, KIIMKOBBIC.
TF-IDF. PageRank.

» Kputepun kauectsa pamxuposanus: Precision, MAP, AUC, DCG, NDCG, pFound.
* PanroBas knaccudukauus, OC-SVM.
* [lomapusiit monxon: RankingSVM, RankNet, LambdaRank.

6. PexoMeHaTeILHBIE CUCTEMBI

* 3aaun KoyabopaTuBHON (PUIBTpanMy, TPAaH3aKLMOHHBIE JAHHBIE U MaTPHULA CYOBEKTHI - OOBEKTHI.

» Koppensuuonasle MeTonsl user-based, item-based. 3amaya BoCCTaHOBIEHHS MPOITYIIEHHBIX
3Ha4YeHuil. Mephl CX0/ICTBa CYOBEKTOB U OOBEKTOB.

* JlareHTHBIE METOBI HA OCHOBE Ou-Ki1acTepu3anuu. Anroput™ bpermana.

» JlareHTHBIE METOIBl Ha OCHOBE MAaTPUYHBIX pa3jIokKEHUH. MerToJ DNaBHBIX KOMIIOHEHT JUIsl
paspexxennbix ganHbIX (LFM, Latent Factor Model). MeTon cTtoxacTuyeckoro rpajueHra.

» HeorpuuarensHpie MaTpruuHbIe pa3ioxkeHrs. MeToa dyepeayIomuxcs HauMeHbIINX KBaaparoB ALS.
* Mogens ¢ yuétom HesBHOM nHpopmanmu (implicit feedback).

* PexoMeHIanmu ¢ y4€TOM JIOMOJHHUTEIBHBIX MPHU3HAKOBBIX NAHHBIX. JIMHEWHas W KBaJpaTudHas
perpeccroHHble MozeiH, libFM.

» U3mepenne kadectBa pekoMeHaanuid. Mepbl pasHooOpasusi (diversity), HOBU3HBI (novelty),
MOKpBITHA (coverage), noraanuBoctu (serendipity).

7. TemaTuueckoe MOJEIUPOBAHUE
* 3a71a9a TEMaTHIECKOTO MOJICIIMPOBAHUS KOJIICKITUU TEKCTOBBIX JJOKYMEHTOB.

* BeposATHOCTHBIN JIAaTEHTHBIN ceMaHTHYeckuil aHann3 PLSA. Mertonq MakcuMyma mpaBoIIonoOws..
EM-anroputm. DnemenTtapHas uarepnperanus EM-anropurma.



» JlarentHoe pasmemienune Hupuxie LDA. Meton Makcumyma amoCTepHOPHOM BEPOSTHOCTH.
Cria’xeHHast YaCTOTHAs OLCHKA YCIIOBHON BEPOATHOCTH.

» HebaiiecoBckast muTepnperanusi LDA u e€ mpeumymiectBa. Perymspuszaropsl paspexuBaHus,
CIIAKUBAHUS, YACTHYHOTO O0Y4EHHS.

* AITUTUBHAS pEryisIpU3alns TeMaTuueckux Moneneil. PerymsapuszoBannbiii EM-anroputm, Teopema
0 cTanroHapHoi Touke (mpuMmenenue ycnoBuil Kapyma—Kyna—Takkepa).

* Pamonansueiit EM-anroputm. OnnaiiHoBb1ii EM-anropuTm 1 ero pacnapajuieIuBaHue.
* MynsTHMOzanpHas TeMaTnyeckas MOJEb.

* Perynsipuszarops! knaccuukauy U perpeccuu.

* Perynsipusarops! AEKOppETUPOBaHHS U OTOOPA TEM.

* BHyTpeHHuE 1 BHEIIHNE KPUTEPUN Kau€CTBA TEMAaTHUECKUX MOJIEIEH.

8. O0yueHue ¢ MoIKperieHueM

* 3asaua 0 MHOropykoM Oanmute. JKamHele n sncuioH-xkagHble crparerun. Merogq UCB (upper
confidence bound). Crparerus Softmax.

* Cpena st 3KCIIEPUMEHTOB.

* AJlanTUBHBIE CTPATETUH HAa OCHOBE CKOJNIB3SIIIMX CPEAHUX. METOA CpaBHEHMS C MOJIKPEIICHHEM.
Meron npecneaoBaHusl.

* [locranoBka 3ajaun B CiIy4yae, KOIJla arcHT BAUSET Ha cpedy. LIeHHOCTh COCTOSHMS CpeEibl.
IleHHOCTH ACHCTBUS.

* XKannble cTparernn MakCUMHU3aIMK IIEHHOCTH. YpaBHEHUS onTUMalibHOCTH bennmana.

* Meton BpemeHHbIX pazHocteld TD. Mertox Q-o0y4eHust.

* [IpamuentHast ontumuzanms crparerun  (policy gradient). CBs3p ¢ MakcHMH3anuen
log-nnpaBnononobus.

* [TocraHOBKa 3a/1a4¥ MTPpY HATTMYUH HHPOPMAIIMHU O Cpelie B cirydae BbiOopa neiicTBrst. KOHTeKCTHBIM
MHOTOPYKUH OaH/IHT.

» Jlunelinas perpeccroHHasi MOJIENb C BEpXHEH JoBepuTesbHOM onenkoi LinUCB.

* OnieHUBaHNE HOBOH CTpaTeruy Mo OOJIBIINM UCTOPHUECKUM JAHHBIM.

9. AxTrBHOE O0y4eHUE

* [locranoBka 3aja4u MamMHHOTO 00y4deHuss. OCHOBHBIE CTpaTETHH: 0TOOP 0OBEKTOB U3 BHIOOPKH U
U3 TIOTOKA, CHHTE3 OOBEKTOB.

° CSMHJ'II/IpOBaHI/IC 10 HCYBCPCHHOCTHU. Hoquy AKTHUBHOC O6y‘ICHI/IC 6I>ICTpC€ IIaCCUBHOTIO.
° CSMHJ'II/IpOBaHI/IC 110 HECOITaCUuKO B KOMUTCTC. COKpaH_IeHI/Ie MMpOCTpaHCTBA pemeHI/Iﬁ.

° CSMHJ'II/IpOBaHI/IC o OKNAacMOMy U3MCHCHUIO MOJICIIN.

° CSMHJ'II/IpOBaHI/IC o OKNAaCMOMYy COKpAIICHUTO OIINOKMU.

* CunHTEe3 00BEKTOB I10 KPpUTCPUIO COKpAIICHUA JUCIICPCUU.

* B3pemmBaHue Mo miIOTHOCTH.

° OI_IGHI/IBEIHI/IG Ka4€CTBa aKTUBHOI'O O6yLICHI/I$I.

* Brenenue u3ydammux JEHCTBHH B CTPATETHI0 aKTUBHOTO OOYYCHHH. AJITOPUTMBI €-active u
EG-active.

* [Ipumenenne oOy4eHUs! C MOAKPEIUICHHEM AJIsl aKTUBHOTO OOy4eHHsl. AKTUBHOE TOMIICOHOBCKOE
COMIUIMPOBAHHUE.

5. Onucanue MaTepuaJIbHO-TeXHHYECKOH 0a3bl, HE00XOXMMOM AJIsl OCYIeCTBICHHUS 00Pa30BATEILHOIO
npouecca o JHCHUIIMHE (MOLYJII0)

VYuebHas ayquTopHsi, OCHAIlEHHAs! MYJIbTUMEANAIIPOSKTOPOM U KPAHOM.
6.IlepeyeHnb pekoMeHyeMOIi TUTEPATYPbI

OcHoBHas nuTeparypa

1. Merogs! pacnio3naBanus [ Tekcer] : yue6. mocobue / A. JI. [openuk, B. A. Ckpunkun .— 4-e u3.,
uctp. — M. : Beicias mkosna, 2004 .— 261 c.



JlononHuTeNbHAS TUTEpATypa
1. Teopus pacnio3HaBanusi 00pa3oB : Craructuiyeckue Metoasl [ Teker] : yued. mocobue asst By30B / A.
A. Haran ; M-Bo BbIcHI. U cpenH. criell. oopazoBanus PCOCP, Mock. ¢uz.-texH. uH-T .— M. : MOTU,
1988 .— 84 c. : mn. - 400 2Kk3.

7. llepedyeHs pecypcoB HH(POPMANMOHHO-TEJIEKOMMYHHKAIMOHHOI ceTH ""UHTepHET", HEOOXOTUMBIX
JJI51 OCBOEHHST TUCIMIIJIMHBI (MOTYJIs)

1. http://www.machinelearning.ru — npodeccrnonanbHbIii HHPOPMALIMOHHO-aHAIMTHYECKUN pecypc,
MOCBAIIEHHBII MAaIIMHHOMY OOY4€HHIO, PACIIO3HABAHNIO 00Pa30B ¥ MHTEIUICKTYaJIbHOMY aHAJIN3Y
JaHHBIX.

2. http://shad.yandex.ru — caiiT mikosnel aHanM3a JaHHBIX STHIEKCA.

3.
http://www.machinelearning.ru/wiki/index.php?title=%D0%9C%D0%B0%D1%88%D0%B8%D0%B
D%D0%BD%D0%BE%D0%BS5_%D0%BE%D0%B1%D1%83%D1%87%D0%B5%D0%BD%D0%
B8%D0%B5 %28%D0%BA%D1%83%D1%80%D1%81 %D0%BB%D0%B5%D0%BA%D1%86%
D0%B8%D0%B9%2C_%D0%9A.%D0%92.%D0%92%D0%BE%D1%80%D0%BE%D0%BD%D1
%86%D0%BE%D0%B2%29

8. IlepeyeHb MH(POPMANMOHHBIX TEXHOJIOTHIi, HCIIOIb3yEeMbIX NPH OCYLIECTBJICHNH 00pa30BaTeILHOIO
npouecca 1o AMCuMILINHe (MOIYJII0), BKJII0OYasl lepeYeHb He00X0AUMOr0 NPOrpaMMHOI0 olecredeHust
H HHPOPMALMOHHBIX CIIPABOYHBIX CHCTEM (IIPH HEOOXO0AMMOCTH)

He npenycmorpeHo.
9. MeTonuyeckne yKkazaHusl JUIsl 00y4AIOIIMXCH 10 OCBOCHUIO AU CIUILIHHBI (MOXYJIs)

YcnemHoe 0CBOSHHE Kypca TpeOyeT HanpsHKEHHOW caMOCTOsTENLHOM padoThl cTyneHTa. B mporpamme
Kypca TpHUBEJACHO MHHHUMAIBHO He0oOXoAMMOE BpeMs s pabOThl CTyJeHTa Haja TEMOH.
CamocrosTenbHas padoTa BKIIFOUAET B CeOs:

— ipopaboTKy ydeOHOTo MaTepurana (110 KOHCIIEKTaM JICKITUH, Y4eOHO! 1 HaydyHOU TUTepaType);

— MOATOTOBKY K MPAKTUYECKUM 3aHSTUSAM, BBIIOJHCHUE JOMAIIHUX TEOPETHUUECKUX U MPAKTUYECKUX
3aIaHUM;

— TIOATOTOBKY K K3aMEHY.



NNPUJIOKEHHUE

OLIEHOYHBIE MATEPHAJIBI IO JUCLHATIIMHE (MOYJTIO)

10 HANPABJIEHUIO: HNudopmarrka 1 BEIYUCTUTEIEHAS TEXHUKA

npopuJib NOArOTOBKHU: KomnbroTepHble TEXHOIOTUH U BHIYUCIUTEIbHAS TEXHUKA
Oustex-mkona Paguorexuuku nu Komnerorepubix TexHonoruii
kadempa MammHHOTO 00yUYeHUS U IIU(PPOBOI TYMaHUTAPUCTUKA

Kypc: 4

KBaJupuKaAnus: OaxanaBp

Cemectp, (opMBI IPOMEKYTOUHOH aTrTecTanuu: 8 (BeCEHHUN) - DK3aMeH

Pa3zpaGoTunk: K.B. Bopo#rios, 1-p ¢u3.-mat. Hayk, ipodeccop, mpodeccop



1. Komnerenunu, gopMupyemMsblie B mpouecce U3y4eHus: JUCHUILINHbI

Kox 1 HauMeHoBaHHE KOMIIETEHIINHA

NHaukaTopsl JOCTHKEHHS KOMIIETEHIINH

OIIK-2 CnocobeH uconbp30BaTh COBPEMEHHbBIE
MH(OPMAIMOHHBIE TEXHOJIOTUU H
MPOrpaMMHbIE CPEACTBA IIPU PEIICHUHN 3a/1a4
npodecCHOHAIBHON IeSTeIBHOCTH, COOTIoas
TpeboBaHus HHPOPMAIIMOHHON 0€30MacHOCTH

OIIK-2.1 Criocoben MIPUMEHSTh COBPEMEHHBIE
BBIYHMCIIMTEIEHYIO TEXHHKY M CEpBUCHI ceTH MHTepHET B
obnactu (cdepe) npodeccnoHanbHON AEITETBHOCTH

OIIK-2.3 3naer ocHOBHbIE TpeOOBaHUS HMHPOPMALMOHHOU
0e30MmacHOCTH

[TK-1 Criocoben crtaBuTh, (hOpMaIN30BBIBATH U
pemars 3aJ1a4u, B TOM YUCIIe pa3padaThIBaTh U

[MK-1.1 CnocobeH HaxoauTh, aHAIM3WPOBATH U 0000IIATH
nH(pOpMaNNIO 00 aKTyalbHBIX Pe3yJIbTaTax HCCIICIOBAHUN B
pamMKax TemaTH4eckoi o0nacTu cBoed mpodeccHoHaTbLHON

HCCJICOA0BAaTh MATEMATUUYECKUE MOJICIIN ACATCIIbHOCTH

M3y4aeMBbIX SBJICHUN U MPOIECCOB, CHCTEMHO I[IK-1.2 Cnocobern  BBIIBUTATH THUIOTE3BI, CTPOUTH

aHAJM3MPOBAaTh HAY4YHbIEC MPOOJIEMBI, IONYYaTh |MaTeMaTHUYeCKMe MOIENU Ul ONUCAHHUSA H3Yy4aeMbIX

HOBBIC HAayYHBIC PE3YIBTAThI SIBIICHUW W TPOIIECCOB, OLIEHWBATh Ka4€CTBO pa3pabOTaHHOM
MOZEIIN

2. Iloka3aTe/in OLlEHUBAHUA KOMITETEHIU

B pesynbrare u3ydeHus AUCIUTUIMHBL «[[pUKIagHble MO MAIIMHHOTO O0Y4eHUs 00yYaroIniACs TOJKEH:

3HATh:
- OCHOBHBIE IPUHIMIIEI U TPOOIEMATUKY TEOPUH O0OYUIECHHUS MAIlUH;
- OCHOBHBIE METO/bI U AJITOPUTMBI PEIICHNUs 3a1a4 00yUeHHS 0 MPELEACHTaM;
- OCHOBHBIE 00JIACTH NPUMEHEHHS ITUX METOJIOB U aJTOPUTMOB;
- Kiaccu(puKay, KJacTepu3alluu U PerpecCcru.
yMeTh:

- (hopManM30BaTh MOCTAHOBKH MPUKIAJHBIX 33/1a4 aHAJIN3Aa IaHHbIX;
- MCIOJIB30BATh METOBI OOYUEHUS 110 IpeLeleHTaM Ul PeIICHHS TPAKTUIECKUX 3a/1ay;
- OLIEHMBATh TOYHOCTh M 3P(PEKTUBHOCTH MOTYUECHHBIX PEIICHHH.

BJIaJeTh:

- OCHOBHBIMH HOHSTHSAMH TEOPUU MAIIMHHOTO O0Yy4EHHUS;

- HaBbIKAMH CaMOCTOATEIBHOM paboThl IPH PEeIICHUH TUIOBBIX 3a7ad;

- KyJIbTypO# IOCTAaHOBKU ¥ MOJIEIMPOBAHUS IPAKTUUECKU 3HAUMMBIX 3a/1a4;

- HaBBIKAMH TEOPETHYECKOTO aHAIIM3a PEAIbHBIX 3a7a4, PEIIaeMbIX C IIOMOIIBIO aJITOPUTMOB O0yUYCHHUS
10 IIpeLEACHTaM.

3. IlepeyeHb THNOBLIX (IIPMMeEPHBIX) BONPOCOB, 32/1aHUI, TeM /ISl MOATOTOBKH K TeKylleMy KOHTPOJII0

C 1menplo0 KOHTPOJIS OCBOEHHS OOy4aroIMMHUCS Yy4eOHOro Marepuaina MPOBOAUTCS YCTHBIH ONpoC B
HayaJje 3aHATUSA 110 TeEME IPOIUIOHN JIEKIIMH WM B KOHIIE 3aHATHUSA 110 IPOWIEHHON TeMe.

4. IlepeyeHb THNOBBIX (IPMMEPHBIX) BOIIPOCOB M TeM JJISI IPOBEAEeHHUA IIPOMEKYTOYHOM aTTecTaluu
o0yvyarommxcst

Bonpocs! a5 cnauu sx3ameHa:
* 3ajada IPOrHO3UPOBAHUSI BPEMEHHBIX psA0B. [IpuMeps! NpuIloKeHUH.

*  DKCIOHEHIMaNbHOE cKoMb3smee cpenHee. Mozgens Xonsra. Mogens Teitna-Beiimxa. Monens
XomnbTa-YuHTepca.

* AjanTHBHAs aBTOPErPECCHOHHAS MOJIEINb.
* Cnensmuunii KOHTpONbHBIN curHail. Mogens Tpurra-Jluya.
* ApanTuBHAas CENEKTHBHASI MOJEb. ATalITUBHAS KOMITO3ULIAA MOJEIEH.



» JlokanbHas aganTanys BECOB C PEryJsipU3alUueh.
* [loHsiTHEe acCOLIMAaTUBHOIO NPaBUJIa U €TI0 CBSI3b C IOHITUEM JIOTHYECKOM 3aKOHOMEPHOCTH.

® HpI/IMepr MPUKIAJHBIX 3aJda4: aHaJiu3 PbLIHOYHBIX KOP3WH, BBIACICHHUEC TCPMHHOB U TEMATUKHU
TCKCTOB.

» Anroput™m APriori. /IBa sTana: mouck 4acTbIX HAOOPOB U PEKYPCUBHOE MOPOXKIEHUE aCCOLMATHBHBIX
npaBwiI. Hepoctarky 1 myTH ycoBepueHCTBOBaHHS airoputMa APriori.

» Amroputm FP-growth. IMonstust FP-nepeBa u ycnoBaoro FP-nmepeBa. JIBa arama mowcka 4YacThIX
HabopoB B FP-growth: moctpoenne FP-nepeBa u pekypcuBHOE MOPOXKIECHUE YACTHIX HAOOPOB.

* OOmwee mpeacTaBlICHWE O AMHAMUYECKHMX M HEPApXMUECKUX METOAAaX IIOMCKa AacCOLMAaTHBHBIX
IIpaBUIl.

» Cgéprounnie Helponneie cetd (CNN). Caéprounsiii HelipoH. Pooling Heiipon. Bribopka
pa3meueHHbIX n300pakeHuit ImageNet.

* CBEPTOYHBIC CETH /ISl CUTHAJIOB, TEKCTOB, rPpad)oB, TP

* Pexyppentnsie Heliponubie ceti (RNN). O0yuenne pexyppeHTHbIx cereii: Backpropagation Through
Time (BPTT).

* Cetu ponroit kpatkoBpemenHoii namsitu (Long short-term memory, LSTM).

» Pexyppentnas ceth Gated Recurrent Unit (GRU).

* ABTOKOIMPOBIIUKH. BEKTOpHBIE IPeCTaBICHUS JUCKPETHBIX JaHHBIX.

* IlepeHoc oOy4enus (transfer learning).

» Camoo0byuenue (self-supervised learning).

» TeneparuBHble cocTs3arenbhble ceTd (GAN, generative eadversarial net).

 CTOXacCTU4ECKHEe METO/IBI: O3TTHHT U METOJ CITy4aifHbIX MOAIPOCTPAHCTB

. [Ipocroe TonmocoBanue (komureT OojbimuHCTBA). AnroputM  ComBoost. Waentudukarus
HETUTTUYHBIX 0OBEKTOB (BBIOPOCOB).

* TIpeobpazoBaHue MPOCTOrO rOJIOCOBAHKS BO B3BEIICHHOE.

* O0o6meHne Ha OOJIBIIIOE YHCIIO KIACCOB.

» CiryuaiiHblii Jiec.

* AHanmu3 CMEILICHUS U BapUAI|K JUTS IPOCTOTO rOJI0COBAHUS.

* CMech anropuTMOB (KBa3WJIMHEHHAs] KOMITO3ULMS), 00JacTh KOMIIETEHTHOCTH, MPUMEPHl (PyHKIHUHA
KOMIIETEHTHOCTH.

* Beimykiibie yHKIIMK TIOTEPh. METOIBI MOCTPOSHHS CMECEH: MTOCIeIOBATEIbHBIA 1 HePAPXUICCKUH.
* [TocTpoenne cmecu anropuTMoB ¢ momoIipio EM-mono0Horo anropurma.
* [TocTanoBka 3a1a4n 00y4YeHUsT paHKUPOBaHUIO. [I[puMepsl.

* [Ipu3Haky B 3a/1aue paH>XKMPOBAHUsI TIOMCKOBOW BBIIAYU: TEKCTOBBIE, CChUIOYHBIE, KIUKOBbIE. TF-IDF.
PageRank.

» Kputepun kauectsa pamxuposanus: Precision, MAP, AUC, DCG, NDCG, pFound.

* PanroBas knaccudukanus, OC-SVM.

* [lomapusiit monxon: RankingSVM, RankNet, LambdaRank.

* 3aa4M KOJUTA0OPAaTHBHON (QUIIBTPALINY, TPAH3AKIIMOHHBIC JaHHBIC U MAaTPUIIA CYOBEKTHI - OOBEKTHI.

* Koppensmmonnsie Metonsl user-based, item-based. 3amada BOCCTaHOBIEHHUS TPOMYIICHHBIX
3Ha4YeHUil. Mephl CX0/ICTBa CYOBEKTOB U OOBEKTOB.

* JlaTeHTHBIE METOBI HA OCHOBE Ou-Ki1acTepu3anuu. Anroput™ bpermana.

» JlareHTHBIE METOOBI HAa OCHOBE MATPUYHBIX pa3lokeHUM. MeTon DIaBHBIX KOMIIOHEHT JUIsl
paspexxennbix ganHbIX (LFM, Latent Factor Model). MeTon cTtoxacTuyeckoro rpajueHra.

» HeorpuuarensHbie MaTpiuyuHbIe pa3ioxkeHus. MeToa dyepeayIomuxcs HauMEeHbIINX KBaaparoB ALS.
* Mogens ¢ yuétom HesBHOM nHpopmanmu (implicit feedback).

* PexomeHmanmm ¢ y4€TOM JIOTIOJHHUTENBHBIX IMPU3HAKOBBIX NAHHBIX. JIMHEHHas M KBaJpaTU4Has
perpeccuoHHble MoaeiH, libFM.

* M3Mepenune kauecTBa pekoMeHamnuii. Mepsl pazHoobpasust (diversity), HOBU3HBI (novelty), TOKpbITHS
(coverage), noragnuBoctu (serendipity).

* 3a1aua TEMAaTHYECKOTO MOJICIMPOBAHUS KOJJICKIIUH TEKCTOBBIX IOKYMEHTOB.

* BepoaTHOCTHBINA JIaTeHTHBIN cemaHThdeckmii aHanmm3 PLSA. Meronq mMakcuMyma TpaBIomomoOus.
EM-anroputm. DnemenTtapHas uarepnperanus EM-anropurma.

» JlarentHoe pasmemenue J[upuxie LDA. Meron Makcumyma amoCTEpHOPHON BEpPOSITHOCTH.
Cryia>xeHHas 4acTOTHAs OLCHKA YCIIOBHOM BEPOATHOCTH.



» HeobaiiecoBckass wmHTeprperanuss LDA u e€ mnpemmymiectsa. Perymspuzaropsl pa3pexuBaHus,
CIJIAXKUBAHUS, YACTHYHOTO O0yUEHUSI.

* AquTUBHASA pEryiIspu3anus TeMaTuueckux Moaenen. PerynspuszoBannsiii EM-anroputM, Teopema o
cTanMoHapHOU Touke (nmpuMmeHnenue ycioBuit Kapyma—Kyna—Takkepa).

* Patmonansabiii EM-anropurM. OnnaitHoBEIN EM-anropuT™ u ero pacnapasuienBaHue.

* MynsTrMOnanpHas TeMaTudeckas MOJEb.

* Perynsipuzarops! knaccuuKkaium U perpeccuu.

* Perynsipuzaropsl 7eKOppEeTUpOBaHHS U OTOOPA TEM.

* BHyTpenHue u BHeNIHNE KPUTEPUHU KaueCTBa TEMaTHUYECKUX MOJIEICH.

* 3agaya o MHoOropykoMm Oanmute. JKamHbie m osrncwioH-xkanHeie crparerud. Meroq UCB (upper
confidence bound). Ctparerus Softmax.

» Cpena asst SKCIIEPUMEHTOB.

* AJanTHBHBIE CTPAaTeTMU HAa OCHOBE CKOJB3SIIUX CPEIHUX. METoN CpaBHEHHUS C MOAKPETIICHUEM.
Meron npecnenoBaHusl.

* [TocTaHOBKa 3a/1auu B Cilydae, KOrJa areHT BiIuseT Ha cpeny. LleHHocTh cocrosHus cpenpl. LleHHOCTD
JNEHCTBUS.

* KanHbie cTpaTerun MakCUMHU3aIMK IEHHOCTH. YpaBHEHUS ONTUMaIbHOCTH bennmana.

* Meton BpemenHbIx pazHocteit TD. Meton Q-o0yueHust.

* IpaguentHas ontumuzanus crparerud  (policy gradient). CBsS3p ¢  MakcUMH3aUUeEH
log-nipaBmonomoous.

* [TocTaHoBKa 3a7aun NMpH HAJTMYUKM MH(DOpMALUK O cpesie B ciiyyae BeIOOpa neiicTBus. KoHTeKCTHBIH
MHOTOPYKUH OaHIMNT.

» Jlunelinas perpeccroHHasi MOJIENb C BepXHel goBepuTesbHoM onenkoi LinUCB.

* OLeHNBaHNE HOBOH CTpaTeruu no OOJBIIMM UCTOPUYECKUM TaHHBIM.

* [TocTaHoBKa 3a1aui MAaITMHHOTO 00yueHus. OCHOBHBIE CTPATEruu: OTOOpP OOBEKTOB U3 BHIOOPKHU U U3
IOTOKAa, CHHTE3 OOBEKTOB.

+ CommipoBaHue 10 HeyBepeHHOoCTH. [louemy akTuBHOE 00yueHHe ObICTpee MacCUBHOTO.

» CaMIUIMpOBaHUE 110 Heconlacuio B komurere. CoKpallleH’e IPOCTPAHCTBA PELICHUI.

* C3MIUIMPOBAHUE 110 OKUIAEMOMY U3MEHEHUIO MOAEIIH.

* CoMIUTMPOBaHKE TI0 OKUAAEMOMY COKPALIEHUIO OIINOKH.

* CuHTe3 00bEKTOB 0 KPUTEPHIO COKPAILECHHS AUCIIEPCHN.

* B3pemuBanue 110 I0THOCTH.

* OnleHUBaHNE Ka4eCTBa AKTUBHOTO O0yUYCHHUS.

* BBexenme wnsywarommx AeHCTBUII B CTpaTerHio aKkTMBHOTO OOyYeHHMH. AJTOPUTMBI g-active U
EG-active.

* [lpumenenne oOydeHHUS! C MOAKPEIUIEHHEM MAJISi aKTUBHOIO OOydeHHUS. AKTUBHOE TOMIICOHOBCKOE
COMILIMPOBAHUE.

[MpumMepHbIil TepeYeHb OUIIETOB:

buner Nel

1.Meton BpemeHHbIX paszHoctelit TD. Meton Q-o0yueHwus.

2.I'panuentHass ontummszanms — crparerud  (policy  gradient). CBsi3b ¢ MaKCUMH3aIMCH
log-npaBnononobus.

buer Ne2

1. IlocTanoBKa 3a/1auu U HAJTMYUU UHPOPMALIMHU O cpene B ciyyae BbiOopa aehcTBus. KoHTeKCTHBIN
MHOTOPYKUH OaH/IHT.

2. JluHelHas perpeccHoHHast MOJIEIb C BEpXHEH JoBepuTenbHOM oreHkol LinUCB.

Kpurepun onennBanus
Onenka ommyHO 10 OamioB - BBICTABISIETCS CTYACHTY, IIOKa3aBIIEeMy BCECTOPOHHHE,
CHUCTEMaTU3UpPOBaHHbIC, [IyOOKHE 3HAaHUS Y4YEOHOW NPOrpaMMbl TUCLMIUIMHBI, MPOSBISIOMIEMY
MHTEpeC K JaHHOW MPEeAMETHOH 001acTH, MPOJEeMOHCTPUPOBABIIEMY YMEHHE YBEPEHHO M TBOPYECKU
MPUMEHSATh UX Ha MPAKTHKE NP PElICHUH KOHKPETHBIX 3aa4, CBOOOTHOE U IPaBUIbHOE 0OOCHOBaHHE
HPUHATHIX PELICHAMN.



Ouenka ommM4HO 9 Oa/ulOB -  BBICTABISIETCS  CTYACHTY, IIOKa3aBLIEMY BCECTOPOHHHE,
CHCTeMaTH3HPOBaHHbIC, TTyOOKHE 3HAHUS y4eOHOW MPOrpaMMbl TUCHHUIUIMHBI U yMEHHE YBEPEHHO
NPUMEHSTh MX Ha MPAKTHKE IPH PEILICHUU KOHKPETHBIX 3371a4, CBOOOIHOE M IPaBHIbHOE 000CHOBaHHE
NPUHSATHIX PEIICHUH.

Oumenka omMYHO 8§ OamwIioB - BBICTABISETCA  CTYIACHTY, IIOKa3aBIIEMy BCECTOPOHHHE,
CHCTEMaTH3UPOBaHHbIE, NIyOOKHE 3HaHMs y4eOHOH NMPOrpaMMbl JUCLUUILIMHBL U YMEHHE YBEPEHHO
NPUMEHATh MX Ha MPAKTHKE MPU PEHICHNH KOHKPETHBIX 3a]ad4, MPaBUIbHOE 000CHOBAaHHME MPUHSTHIX
pelIeHHH, C HEKOTOPBIMU HEIOUYETaMHU.

OtmeHka XopoIo 7 0ajioB - BBICTABISETCS CTYIACHTY, €CIIM OH TBEPIO 3HAET MaTepHa, IPaMOTHO H I10
CYLIECTBY M3JIaraeT €ro, yMeeT NPUMEHSITH IIOJyYEHHbIC 3HAHHMS Ha NPAKTUKE, HO HEIOCTATOYHO
IpaMOTHO 0OOCHOBBIBAET MOYYCHHBIE PE3YJIBTATHI.

Ouenka xopomo 6 6ajuioB - BHICTABISIETCS CTYJCHTY, €CJIM OH TBEPAO 3HAET Marepuaj, IPaMOTHO H 110
CYILECTBY M3JIaraeT €ro, yMeeT NPUMEHSTh NOIyUYeHHbIC 3HAHUS Ha MPAKTHKE, HO JIOMYyCKAaeT B OTBETE
WY B PEILICHUH 33/1a4 HEKOTOPbIe HETOYHOCTH.

OreHka XOpoIo 5 6ayuioB - BHICTABIISCTCS CTY/ICHTY, €CJIH OH B OCHOBHOM 3HAEeT MaTrepHall, IPaMOTHO
U 110 CYLIECTBY M3JIaraeT €ro, yMeeT IPHMEHSTh MOJyYCHHBIC 3HAHHMS Ha MPAKTHKE, HO JIOIyCKaeT B
OTBETE WJIH B PEIICHUH 33734 JOCTATOYHO OOJIBIIOE KOJIMYECTBO HETOYHOCTEH.

OmeHka ymoOBIETBOPUTEIbHO 4 Oamia - BBICTABISIETCS CTYICHTY, MOKa3aBIIEMY (parMeHTapHBIN,
Pa3pO3HEHHBI XapaKkTep 3HAHWI, HEIOCTaTOYHO IpPaBHIbHBIE (DOPMYIUPOBKU 0a30BBIX MOHSATHH,
HapyUICHUS JOTUYECKOU IOCIIEOBATEILHOCTH B U3JIOKEHHU TIPOrPAMMHOTO Marepuala, HO TIPU STOM
OH OCBOWJI OCHOBHBIC Pa3zeibl y4eOHON HpPOrpaMMbl, HEOOXOAMMBIE Ul NallbHEHIIero o0y4eHus, u
MOKET MMPUMEHSTH TIOJTyYeHHBIC 3HAHUS 110 00pas3ily B CTAHJAPTHOW CHTYaIlHH.

OreHka yIOBICTBOPUTEIBHO 3 Oamia - BBICTABISIETCS CTYICHTY, MOKa3aBIIEeMY (parMeHTapHBIH,
pa3po3HEHHBIH XapakTep 3HaHWM, JOomycKaronlemy OmHOKH B (GOpMyIrpoBKax 0a30BBIX MOHATHH,
HapyUICHUS JIOTHYECKOW ITOCIEeIOBAaTEIbHOCTH B H3JIOKECHUHM IPOTPAMMHOTIO Marepuaia, ciabo
BJIaJICET OCHOBHBIMH pa3JieiaMH y4eOHOH MpOorpaMMbl, HEOOXOIMMBIMH JUIsl AabHEHIIero o0yueHus u
C TPYAOM IIPUMEHSET MMOJTYYCHHBIC 3HAHUS JJa)Ke B CTAHAAPTHOW CHUTYAIIHH.

O1reHKa HEYIOBIECTBOPUTENBHO 2 Oaluia - BHICTABISCTCS CTYACHTY, KOTOPBIA HE 3HAET OOJIBIICH YacTh
OCHOBHOTO COZEp)KaHUsl Y4eOHOW IpOrpaMMbl JUCHHIUIMHBL, JIONMYCKaeT TIpyOble OMMOKH B
(OpMyITHPOBKaX OCHOBHBIX NMPHHIUIIOB U HE YMEET UCIIOJIb30BATh ITOJyYCHHBIC 3HAHHS TIPH PEIICHUN
THUIIOBBIX 33]1a4.

OueHKa HEyIOBJIETBOPUTENBHO | 0ai - BBICTABISACTCS CTYACHTY, KOTOPHIH HE 3HAET OCHOBHOIO
coziepKaHusl yu4eOHOW MpOrpaMMBbl TUCHUIUIMHBI, JOIyCKaeT rpyOeiinne ommOKd B (popMyITupoBKax
0a30BBIX NOHATHH JUCHUILIMHBI U BOOOIIE HE MUMEET HAaBBIKOB PEIICHHs THUIIOBBIX IMPAKTHYECKUX
3ajad.

HpI/IMep OK3aMCHAITMOHHOI'O ounera:

1. AI[aHTI/IBHaH aBTOPCTPCCCUOHHAA MOACIIb.

2. Boinmykiible QpyHKIUM TOTEPh. METOABI MOCTPOEHHS CMECEH: MTOCIICAOBATEIbHBIN 1 HePapXUUCCKUH.
[IpuBecTu npumepsl.

3. MynbTUMoianbHasi TeMaruieckasi MoJelb, €€ 0COOCHHOCTH..

5. MeTonuveckne MaTepuabl, onpeneasone Npouexypbl OLeHUBAHUA 3HAHUI, YMeHH I, HABBIKOB H
(W) onbITA AESATEJIbHOCTH

Bo Bpems mpoBeneHus 3Kk3aMeHa oOydaroluecs MOTYT IOJIb30BaTbCsl MPOrPaMMOM JUCLUIUIMHEL, a
TaK)Ke CIPaBOYHOM JUTEPaTypol, BBIYUCIUTECIBHOW TEXHHKOH, KOHCIEKTaMH JIeKIUH. JK3aMeH
MPOBOIUTHCS IyTEM OpPraHU3alMK CIEIUAIBFHOTO ONPOca, IPOBOANMOTrO B yCTHOH (opme.



