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/IKJ'IaI[HBIC MOACIN MallIMHHOT'O 06yquI/m
0 HANIPaBJICHUIO: HH(bOpMaTHKa W BBIYHUCIIMNTCIIbHAA TCXHUKA
HpO(l)PIJIb MnoATrOTOBKMU: MaremaTudeckoe MOACIINPOBAHUC U KOMIIBIOTCPHBIC TCXHOJIOTUH

Oustex-mkona [Ipuknagnoit Maremaruku u Uapopmatiku
kadeapa MammMHHOTO 00y4YeHHs U HH(PPOBOH ryMaHUTAPUCTHKH

Kypc: 4
KBAJM(PUKAIMA: OaxanaBp

Cemectp, hopMBI IPOMEKYTOUHOH arTectanuu: 8 (BeceHHul) - JlnuddepeHunpoBaHHbIi 3a4eT

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

CamocrositensHas pabora: 30 gac.

Bcero gacos: 90, Bcero 3a4. ef.: 2

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

[Iporpamma obcyxaeHa Ha 3aceqannu Kadenpsl MAITMHHOTO 00yyeHus u 1udpoBoi rymanutapuctuku 22.05.2023



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(OpMHUPOBATH TEOPETHUECKUE U MPAKTHUECKUE 3HAHUS B 00acTH 00yUYeHHS MAaIllUH, COBPEMEHHBIX

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

3agaun AU COMIIHHBI
- OCBOUTbH METObI KOPPEKTHOM (HOPMYIHPOBKH 331a4 B TEPMUHAX MAIIMHHOTO O0yUCHHMS;
- OBJIaJIETh HABBIKAMHU IIPAKTUYECKOIO PELIEHUs 3a]ad MHTEJJIEKTYaIbHOTO aHalIn3a JaHHBIX.

2. llepedyens popmMupyemMbIX KOMIETeHUMH

OcBoeHue TUCIUILTMHBI HAITPABICHO Ha (DOPMUPOBAHHE CICAYIONINX KOMITETEHITHIA:

Kon 1 HauMeHOBaHHE KOMIIETEHIIUH NHIuKaTOpbl JOCTHKEHNUS KOMIIETEHIINH
OIIK-1 CniocobeH npuMeHSITh OIIK-1.2 CnocobeH cTpOUTh MareMaTHYecKue MOJIENH,
(dyHIaMeHTalbHbIC 3HAHNUS, I0JIyYeHHBIC B MPOU3BOIUTH KOJTMUECTBEHHBIE PACUETHI M OLICHKH

obnacty pU3NKO-MaTeMaTHUECKUX U (FITH)
€CTECTBCHHBIX HAYK, U HCIIOJIb30BATh UX B
podeCcCHOHAIBHOMN JIETeIBHOCTH

OIIK-1.3 CnocoOeH ompenensiTs T'paHHULbl MPUMEHUMOCTH
HOJIyYECHHBIX PEe3YJIBTaTOB

OIIK-2 Crniocob6en ucnonb3oBars coppemernble |OIMK-2.2 3HaeT W yMeeT TIPUMEHSTH YHCICHHBIC
WH(POPMALIMOHHBIE TEXHOJIOTHH U MareMaTH4ecKue METOAbl W MNPHUKIAJHOE MPOrpaMMHOE
IPOrpaMMHBIE CPEACTBA IIPU PEIICHNUH 3a/1ad  |o0ecredeHre  Juid  pelleHus  Hay4yHbIX  3a7a4 B
npo¢eCcCHOHANBHON e TeNbHOCTH, coOIonas  |npodeccnoHaIbHOR obnacTu

TpeboBaHus HHPOPMAIIMOHHOHN 0€30MacHOCTH

OIIK-5 Cniocoben yuactBoBarh B ipoBeneHun  |OIIK-5.2 O6nagaer crnocOOHOCTBIO K OCBOCHHIO HOBBIX
(byHIaMEHTAIBHBIX U TIPUKJIATHBIX 3HAHWW Ha OCHOBE M3YYCHUS JIUTEPaTyphl, HAYYHBIX CTaTei
UCCIIeOBAaHUN M pa3pabOTOK, CAMOCTOSTENIBHO |U JIPYTUX HCTOYHUKOB

OCBaMBaTh HOBBIC TEOPETUUECKHUE, B TOM YHUCIIE,
MaTeMaTHYeCKHE METObI UCCIICIOBAHUN 1
paboTarh Ha COBPEMEHHOM IKCIIEPUMEHTATBHON
HAay4HO-UCCIIEI0BaTEIbCKOM,
N3MEPHUTEIbHO-aHATUTUIECKON U
TEXHOJIOTUYECKOH armaparype)

3. IlepeyeHb NIAHMPYEMBIX Pe3yIbTATOB 00yUeHHUsI O JUCHUILINHE (MOLYJII0)
B pesynbTrare 0cBOHUS AUCLUIIMHBI 00y4alOIINeCs JOIKHbI

3HaTh:
- OCHOBHBIE IPUHIMIIEI U TPOOIEMATUKY TEOPUU O0OYUIEHUS MAIlUH;
- OCHOBHBIE METOJbI U AJITOPUTMBI PEIICHNUS 3a1a4 00yUeHHS 0 MPELEACHTaM;
- OCHOBHBIE 00JIACTH NPUMEHEHHS ITUX METOJIOB U aJITOPUTMOB;
- Kiaccu(puKaH, KJacTepu3alnuu U PerpecCcHu.
YMETB:

- (hopManM30BaTh MOCTAHOBKH MPUKIAJHBIX 33/1a4 aHAJIN3a IaHHbIX;
- MCIOJIB30BaTh METOBI OOYUEHUS 110 IpeLeieHTaM Ul PeICHHS TPAKTUIECKUX 3a/1ay;
- OLIEHMBATh TOYHOCTh M IP(PEKTUBHOCTH MOTYUECHHBIX PEIICHHH.

BJIaJIETh:



- OCHOBHBIMHM HOHSTHSAMH TEOPUU MAIIMHHOTO O0Yy4EHMUS;

- HaBbIKAMH CaMOCTOATEIBHOM paboThl IPH PEeIICHUH TUIOBBIX 3a7ad;

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

- HaBBIKAMH TEOPETHYECKOTO aHAIIM3a PEAIbHBIX 3a71a4, PEIIaeMbIX C IIOMOIIBIO aJITOPUTMOB O0yUYCHHUS
10 IIpeLEACHTaM.

4. Conep:xanne TMCUMIIMHBI (MOAYJIs1), CTPYKTYPHMPOBAaHHOE 1O TeMaM (pa3jesiaM) ¢ yKazaHueM
OTBEJeHHOI'0 HA HUX KOJIMYeCTBA aKaJeMHYeCKUX YacOB H BH/I0B YUeOHbIX 3aHATHI

4.1. Paznenbl tuctMIInHbl (MOYJIS) M TPYAOEMKOCTH IO BUAAM yUEOHBIX 3aHATHH

TpymoeMKOCTb IO BHJAM Y4eOHBIX 3aHATUH, BKITIOUAs
CaMOCTOSTENIbHYIO padoTy, Jac.
Ne Tema (pa3znein) AMCUUTUIMHBL
Camocr.
Jlextiun | Cemunapsr | JlaGopat. paGoOTHI
pabora
1 [Iporno3upoBanre BpeMEHHBIX PSAIOB 4 4 4
2 [Touck accoMaTUBHBIX MPaBUII 2 2 2
3 Hetiponnsle cetu riry0oKoro oOy4eHust 4 4 4
4 OBpHUCTUYECKUE, CTOXaCTUUYECKUE, 4 4 4
HEJMHEHHbIC KOMITO3UINH.
5 PanmxxupoBanne 2 2 2
6 PexomennarenbHBIC CHCTEMBI 2 2 2
7 Temarndyeckoe MOIEIMPOBAaHUE 4 4 4
8 OO0y4eHne ¢ TOJKPETUICHHEM 4 4 4
9 AkTtuBHOE 00yueHue 4 4 4
Hroro yacos 30 30 30
Iloaroroska k sk3aMeHy 0 gac.
Oobmas TpynoEMKOCTb 90 gac., 2 3a4.ex.

4.2. Cogep:xaHue IUCHUILTUHBI (MOIYJIsl), CTPYKTYpUPOBAHHOE 110 TeMaM (paszeiam)
Cemecrtp: 8 (Becennuit)
1. IIporuo3upoBaHre BPEMEHHBIX PSAIOB

» 3agava MpOrHO3MPOBAHMSI BPEMEHHBIX pAa0B. [IpuMepsl npuitosKeHHi.

*  DKCIIOHEHIMAIBHOE CKONIB3smiee cpeanee. Momens Xombra. Monens Teiina-Betimka. Monenp
XonpTa-YUHTEpCA.

* AnanTuBHas aBTOPErPECCUOHHAS MOZEIIb.

* Crnepsmuii KOHTpONbHBIN curHan. Moaens Tpurra-JInya.

* AnanTuBHas CENEKTUBHAS MOAENb. AJANITUBHAS KOMIIO3ULIMS MOJIEJIEH.
» JlokanbHas aganTanys BECOB C PErysipU3aluei.

2. Ilouck acconMaTUBHBIX MTPaBUIT

* [ToHsiTHE acCOLMATUBHOTO MPaBUIIA U €0 CBS3b C TIOHATHEM JIOTHYECKON 3aKOHOMEPHOCTH.
 [Ipumepsl NpUKIATHBIX 33Ja4: aHAIU3 PBHIHOYHBIX KOP3WH, BBIJIEJICHHE TEPMHUHOB M TEMAaTHKU
TEKCTOB.

» AmroputM APriori. JIBa »3Tama: MOMCK 4YacThIX HaOOpOB W PEKYpCHUBHOE IOPOXKICHHE
ACCOIMATUBHBIX MpaBW. HenocTaTku v MyTH yCOBEPIIEHCTBOBaHMUS anroputma APriori.



» Anroputm FP-growth. Tlonstust FP-nepeBa u ycnosaoro FP-pepeBa. JlBa srana mowucka 4acThIX
HabopoB B FP-growth: moctpoenne FP-nepeBa u pekypcuBHOE MOPOXKIAECHUE YACTHIX HAOOPOB.

» OOwee mpeACTaBICHUE O AMHAMHUYECKHX M HEPAPXUYECKUX METOAaX IOMCKAa aCCOLMATHBHBIX
IIpaBuIl.

3. HeiipoHHbIe ceTH ITy0OKOro 00y4eHust

» Ceéprounsie Helponnele cetn (CNN). Caéprounbiii HelipoH. Pooling Heiipon. Bribopka
pa3meueHHbIX n300pakeHuit ImageNet.

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

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

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

* ABTOKOIMPOBIIMKH. BEKTOpHBIE IPEeCTaBIECHUS JUCKPETHBIX JaHHBIX.

* Ilepenoc oOy4enus (transfer learning).

» Camoo0Oyuenue (self-supervised learning).

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

4. DBpHCTUYECKHE, CTOXAaCTUYECKHE, HEJTMHEHHbIE KOMITO3UIUH.

* CToxacTU4YeCcKHe METO/IBI: OATTHHT ¥ METOJI CITYYalHBIX MTOIMPOCTPAHCTB

. [Tpoctoe ronocoBanme (komuTeT OoJbIIMHCTBA). Anroputm ComBoost. WnenTudukamnus
HETUTTUYHBIX 0OBEKTOB (BBIOPOCOB).

 TIpeobpazoBaHue MPOCTOrO rOJO0COBAHKS BO B3BEIICHHOE.

* O0o6meHne Ha OOJIBIIOE YHCIO KIACCOB.

» CiryuaiiHblii niec.

* AHanmu3 CMELICHUS U BapUaI|K JUT IPOCTOTO rOJI0COBAHUS.

» CMech alr OpUTMOB (KB%HHHHeﬁHaH KOMHOSI/ILII/ISI), 001acTh KOMIICTCHTHOCTHU, IPUMCPBI (1)YHKLII/II7I
KOMIICTCHTHOCTH.

* Beimykiibie GyHKIMK TOTEPh. METOABI MOCTPOSHHS CMECEH: TTOCIeIOBATeILHBIA 1 HePAPXUICCKUH.
* [TocTpoenne cmecu anropuTMoB ¢ momoIipio EM-mono0Horo anropurma.

5. PanxupoBanue

* [TocranoBka 3aa4un 00y4YeHUsT paHKUPOBaHUIO. [I[pumepsl.

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

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

6. PexoMeHaTeILHBIE CUCTEMBI

* 3aaun KoymabopaTuBHON (PUIBTpaLMK, 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 cTroxacTuyeckoro rpaJiueHra.

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

* PexoMeHIanmM ¢ y4€TOM JIOMOJHHUTEIBHBIX MPHU3HAKOBBIX NAHHBIX. JIMHEHHas W KBajpaTudHas
perpeccuoHHble Moz, libFM.



» Usmepenne kadectBa pekoMeHaanuid. Mepbl paszHooOpasusi (diversity), HOBU3HBI (novelty),
MOKpBITHSA (coverage), noraanuBoctu (serendipity).

7. TemaTuueckoe MOJEIUPOBAHUE

° 33,)_13.‘{21 TEMAaTUYCCKOI0O MOACIUPOBAHNA KOJUICKIUU TCKCTOBBIX TOKYMCHTOB.

* BeposATHOCTHBIN JIAaTEHTHBIN ceMaHTHYeckuil aHann3 PLSA. Mertonq mMakcuMyma mpaBoIiono0Owus.
EM-anroputm. DnemenTtapHas uarepnperanus EM-anropurma.

» JlarentHoe pasmemienne Jupuxie LDA. Meton makcumyma amocTepHOpPHOM BEPOSTHOCTH.
Cria’xeHHas YacTOTHAs OLCHKA YCIIOBHOM BEPOATHOCTH.

» HebaiiecoBckast mnTepnperanusi LDA u e€ mpeumymiectBa. Perymspuszaropsl paspexuBaHus,
CIIQKUBAHUS, YACTHYHOTO O0Y4EHHS.

* AITUTUBHAS pEryisIpu3alus TeMaTuaeckux Moneneil. Perymsapuzosannbiii EM-anroputm, Teopema
0 cTanroHapHo# Touke (mpuMmeHenue ycnoBuil Kapyma—Kyna—Takkepa).

* Pamonansueiit EM-anroputm. OnnaiiHoBbe1ii EM-anropuTum 1 ero pacnapajuieIuBaHue.
* MynsTUMOanpHas TeMaTndeckas MOJEb.

* Perynsipuszarops! knaccuukauy U perpeccuu.

* Perynsipusarops! AEKOppETUPOBaHUS U OTOOPA TEM.

* BHyTpeHHuE 1 BHEIIHNE KPUTEPUN Kau€CTBA TEMAaTHUECKUX MOJIEIEH.

8. O0yueHue ¢ MoIKperieHueM

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

* Cpena asist 3KCIEPUMEHTOB.

* AJlanTUBHBIE CTPATETUH HAa OCHOBE CKOJNIB3SIIIMX CPEAHUX. METOa CpaBHEHHS C MOJIKPEIICHHEM.
Meron npecneaoBaHusl.

» IlocraHoBKka 3afauM B ciydae, KOrJa areHT BIMsAET Ha cpedy. LIEHHOCTh COCTOSIHMSA CpEIbl.
IlenHoCTh ACHCTBUSI.

* KanHble cTpaTerun MakCUMHU3alMy IEHHOCTU. YPaBHEHUs ONTUMalIbHOCTU bennmana.

* Meton BpemeHHbIX pazHocteld TD. Mertox Q-o0y4eHust.

» [IpamuentHast ontumuzanms crparerun  (policy gradient). CBs3p ¢ MakcHMH3anuen
log-npaBnononobus.

* [locTanoBka 3a7a4u pyu HATMYUK KHGOPMALIMK O Cpele B ciydae BbiOOpa aericTBus. KoHTekCcTHBIN
MHOTOPYKUH OaH/IHT.

» Jlunelinas perpeccroHHasi MOJIENb C BEpXHEH JoBepuTesbHOM onenkoi LinUCB.

* OnieHUBaHNE HOBOH CTpaTeruy Mo OOJIBIINM HCTOPHUECKUM JAHHBIM.

9. AxTrBHOE O0y4eHUE

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

» CoMIUIMPOBAHUE MO HEyBepeHHOCTH. [loueMy akTHBHOE 00yUeHUe ObICTPEE MACCHBHOTO.

* CoMIUIMPOBAHUE MO HeconTacuio B komurere. COKpalleHHe MPOCTPAHCTRA PEIICHUH.

* CoaMIUTMPOBAHUE MO OKUIACMOMY U3MEHEHHUIO MOJICITH.

* CoMIUIMPOBAHUE MO OKUACMOMY COKPAIICHUIO OIITHOKH.

* CuHTEe3 00BEKTOR M0 KPUTEPHIO COKPAIICHUS JUCIICPCUH.

* B3BemmBanue 110 MIOTHOCTH.

* OlLeHMBAHNE KAYeCTBA AKTUBHOTO O0yUCHUSI.

* Brenenue u3ydamomux JSHCTBHH B CTPATETHI0 aKTUBHOTO OOYYCHHH. AJITOPUTMBI €-active u
EG-active.

* [IpumeHeHne 00y4eHUsI C MOAKPEIUICHUEM JIJIsi aKTMBHOTO OOy4eHUsl. AKTHBHOE TOMIICOHOBCKOE
COMILTUPOBAHUE.

5. Onucanue MaTepuaJIbHO-TeXHHYECKOH 0a3bl, HE00XOXMMOM AJIsl OCYIeCTBICHHUS 00Pa30BATEILHOIO
npouecca 1o JHCHUIIMHE (MOIYJII0)



VYuebHas ayquTopHsi, OCHAIlEHHAs! MYJIbTUMEANAIIPOSKTOPOM U KPAHOM.
6.IlepeyeHnb pekoMeHyeMOii TUTEPaTyPbI

OcHoBHas nuTeparypa

1. Maremarnveckie OCHOBBI MAIIIMHHOTO OOYYEHHUS U POTHO3UPOBAHUS, DIEKTPOHHAS BEPCHUs
rievarHoi myonukaruu / B. B. Betorun. — Mocksa, MITHMO, 2014

JomnonHutenbsHas auTeparypa

7. llepedyeHs pecypcoB HH()OPMANMOHHO-TEJIEKOMMYHUKAIMOHHOI ceTH ""UHTepHET", HEOOXOTUMBIX
JJI51 OCBOEHHSI TUCIMIIJIMHBI (MOTYJIs)

1. http://www.machinelearning.ru — npodeccrnonanbHbIi HHPOPMAIMOHHO-aHATMTHYECKUN pecypc,
MOCBAIIEHHBII MAIIMHHOMY OOY4EHHIO, PACIIO3HABAHNIO 00Pa30B ¥ MHTEIUICKTYaIbHOMY aHAJIN3Y
JaHHBIX.

2. http://shad.yandex.ru — caiiT mikonel aHanu3a JaHHBIX SHIEKCA.

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%D]1
%86%D0%BE%D0%B2%29

8. IlepeyeHb MH(POPMANMOHHBIX TEXHOJIOTHIi, HCIIOIb3yEeMbIX NPH OCYLIECTBJICHNH 00Pa30BaTeILHOIO
npouecca 1o AMCUMILINHe (MOAYJII0), BKJIIOYasi lepeYeHb He00X0AUMOr0 NPOrpaMMHOI0 olecredyeHust
¥ HH(POPMALMOHHBIX CIIPABOYHBIX CHCTEM (IIPH HEOOXOAMMOCTH)

HeobxonnMoe obopynoBaHue Jist JISKIUNA: KOMIIBIOTEP B MYJIBTUMEUITHOE 000pyI0BaHue (ITPOEKTOP,
3BYKOBasi CHCTEMA).

9. MeToauyeckue yKazaHus AJis1 00y4ar0IIMXCs 10 OCBOCHUIO U CHUIIMHBI (MOIYJIs1)

VYeneniHoe ocBoeHUE Kypca TpeOyeT HanpshKEHHON caMOCTOATENBHOM paboThl cTyeHTa. B mporpamme
Kypca TpUBEICHO MHHHMAaJIbHO HEOOXOoAMMOE BpeMs [uii padoThl CTyAGHTa HaJ TEMOW.
CamocrosiTenbHas paboTa BKIIOUAET B Ce0s:

— npopaboTKy yueOHOro Marepuana (1o KOHCIIEKTaM JICKIHiA, y4eOHOW W HAyYHOU JINTepaType);

— TOJTrOTOBKY K HNPAKTHYECKHM 3aHATHSM, BBIIOJIHEHHE JOMALIHUX TEOPETUYECKUX U MPAKTHUECKUX
3aJIaHUH.



NNPUJIOKEHHUE

OLIEHOYHBIE MATEPHAJIBI IO JUCLHATIIMHE (MOYJTIO)

110 HANIPABJICHUIO: Wndopmarnka 1 BEIYACIUTENbHAS TEXHUKA

Nnpo¢uJIb NOATOTOBKH: Maremarnueckoe MOAETUPOBAHNE U KOMIIBIOTEPHBIE TEXHOJIOTUN
Oustex-mkona [Ipuknagnoit Maremaruku u Uapopmatiku
kadeapa MammMHHOTO 00y4YeHHs U HH(PPOBON ryMaHUTAPUCTHKH

Kypc: 4

KBAJM(PUKAIMA: OaxanaBp

Cemectp, hopMBI IPOMEKYTOUHOH arTectanuu: 8 (BeceHHul) - JlnddepeHunpoBaHHbIi 3a4eT

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



1. Komnerenunu, gopMupyemMsblie B mpouecce U3y4eHus: JUCHUILINHbI

Kon 1 HauMeHOBaHME KOMIIETEHIINH NHIuKaToOpbl JOCTHKEHNUS KOMIIETEHIINH
OIIK-1 CnocobeH npuMeHSITh OIIK-1.2 CnocobeH CcTpOUTh MareMaTHYecKue MOJIENH,
(dyHIaMeHTalbHbIE 3HAHUS, IOJTyYCHHBIC B MPOU3BOIUTH KOJIMUECTBEHHBIE PACUETHl M OLICHKH

obnacty GpU3NKO-MaTeMaTHUECKUX U (HITH)
€CTECTBCHHBIX HAyK, U HCIIOJIb30BATh UX B
npodeCcCHOHALHOMN JIeTeTBHOCTH

OIIK-1.3 CnocoOeH omnpenensiTs T'paHHULbl MPUMEHUMOCTH
HOJIyYCHHBIX PEe3YJIBTaTOB

OIIK-2 Crniocoben ucnonb3oBarh coppemernble |OIMK-2.2 3HaeT W yMeeT TIPUMEHSTH YHCICHHBIC
WH(POPMALIMOHHBIE TEXHOJIOTHH U MaTeMaTH4ecKue METOAbl W MPHUKIAJHOE MPOrpaMMHOE
IPOrpaMMHBIE CPEACTBA IIPU PEIICHUH 33/1ad  |o0ecrieyeHre  [uid  pelleHus  Hay4yHbIX  3a7a4 B
npo¢eCcCUOHANBHON e TeNbHOCTH, coOMIonas  |npodeccuoHaIbHON obnacTu

TpeboBaHus HHPOPMAIIMOHHOHN 0€30MacHOCTH

OIIK-5 Cniocoben yuactBoBarb B ipoBeneHun  |OIMK-5.2 O6magaer crnocOOHOCTBIO K OCBOCHHIO HOBBIX
(byHIaMEHTAIBHBIX U TIPUKJIATHBIX 3HAHWW Ha OCHOBE M3YYCHUS JIMTEPaTyphl, HAYYHBIX CTaTei
UCCIIeJOBAaHUN M pa3pabOTOK, CAMOCTOSTENIBHO |U IPYTUX HCTOYHUKOB

OCBaMBaTh HOBBIC TEOPETUUECKHUE, B TOM YHUCIIE,
MaTeMaTHYEeCKHE METObI UCCIICIOBAHUN 1
paboTarh Ha COBPEMEHHOM IKCIIEPUMEHTATBHON
HAay4HO-UCCIIEI0BaTENbCKOM,
M3MEPHUTEIbHO-aHATUTUIECKON 1
TEXHOJIOTUYECKOH armaparype)

2. Iloka3aTe/in OLlEHUBAHUA KOMITETEeHIU

B pesynbrare u3ydeHus AUCIUTUIMHBL «[IpUKITagHble MO MAIIMHHOTO O0YYeHUs 00yYaroIUiACs TOJKEH:

3HATh:
- OCHOBHBIE NIPUHIMIIEI U TPOOIEMATUKY TEOPUHU O0OYUIECHHUS MAIlUH;
- OCHOBHBIE METO/bI U AJITOPUTMBI PEIICHNUs 3a1a4 00yUeHHS 0 MPELEACHTaM;
- OCHOBHBIE 00JIACTH NPUMEHEHHS ITUX METOJOB U aJTOPUTMOB;
- Kiaccu(puKaH, KJacTepu3alnuu U PerpecCcHu.
yMeTh:

- (hopManM30BaTh MOCTAHOBKH MPUKIAJHBIX 33/1a4 aHAJIN3a IaHHbIX;
- MCIOJIB30BaTh METOBI OOYUEHUS 110 IpeLeleHTaM Ul PeIeHHS TPAKTUIECKUX 3a/1ay;
- OLIEHMBATh TOYHOCTH M IP(PEKTUBHOCTH MOTYUECHHBIX PEIICHHH.
BJIaJeTh:
- OCHOBHBIMH HOHSTHSAMH TEOPUU MAIIMHHOTO O0Yy4EHMUS;
- HaBbIKAMH CaMOCTOATEIBHOM paboThl IPH PEeIICHUH TUIIOBBIX 3a7ad;
- KyJIbTypO# IOCTAaHOBKU ¥ MOJICIMPOBAHUS IPAKTUUECKU 3HAUUMBIX 3a/1a4;
- HaBBIKAMH TEOPETHYECKOTO aHAIIM3a PEAIbHBIX 3a7a4, PEIIaeMbIX C IIOMOIIBIO aJITOPUTMOB OOyUYCHHUS
IO IIpeLeACHTaM.

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

. 3aza4a IpOrHO3UpPOBaHUsI BpEMEHHBIX psA0B. [IpuMeps! npuilokeHUH.
. AzanTuBHas aBTOPErpPECCUOHHAS MOAEIIb.

1

2

3. AjanTuBHas CEICKTHBHAS MOJAENb. AJAaNTUBHAS KOMIIO3UIUS MOICIICH.

4. TloHsTHE acCOIMATHBHOTO MPABHJIIA U €TO CBS3h C TIOHSATHEM JIOTHUECKONH 3aKOHOMEPHOCTH.
5

HpI/IMepI)I MPUKIAAHBIX 3aJa4: aHaJIWU3 PbIHOYHLIX KOP3HH, BBIACICHHUEC TECPMHUHOB W TEMATUKU
TCKCTOB.

6.  Amroputm APriori. JIBa 3Tama: TOWCK 4YacThIX HAOOpPOB H PEKYPCHUBHOE TOPOXKICHHE
ACCOIMATUBHBIX MpaBWI. HenocTtaTku v MyTH yCOBEPIIEHCTBOBaHMUS aroputma APriori.

7. OOmiee mpencTaBiIcHWE O JMHAMUYECKHX M HEPAPXUUYECKHUX METOJ[aX IOWCKa acCOIMATHBHBIX
TIpaBuIIL.

8. CBEpTOUYHBIC CETH ISl CUTHAJIOB, TEKCTOB, Ipad)oB, UTP.
9. ABTOKOIUPOBIIMKH. BEKTOpHBIE MPENCTABICHUS TUCKPETHBIX TaHHBIX.




10. TTepenoc oOy4enus (transfer learning).

11. Camoo0yuenue (self-supervised learning).

12. CroxacTudeckue METOIbI: OTTHHT ¥ METOJ CITYYalHBIX MOAMPOCTPAHCTB.
13. TIpeoOpazoBanue MPOCTOTO rOJIOCOBAHMUS BO B3BEIICHHOE.

14. O6001menne Ha OONBIIOE YHCIIO KIIACCOB.

15. CayyaitHbiii jec.

16. Beimmykible ¢QyHKOUM TOTEpPh. MeTOnbl TOCTPOSHHUS CMECEi: TOCJe0oBaTeNbHBIA U
epapXu4ecKuil.

17. IlocTpoeHue cMeCH alTOPUTMOB € TTOMOIIBI0 EM-110100HOT0 asroputma.
18. IlocTanoBka 3aga4un 00y4deHHs paHXKUpoBaHUio. [Ipumepsl.

19. MynpTMOAaIbHAsA TEMaTHYECKasi MOZIETb.

20. Perynspu3zarops! kilacCU(QHUKALNU 1 PETPECCHU.

21. Perynsapu3zaropsl JeKOppPEIUPOBaHUS U 0TOOPA TEM.

22. BHyTpeHHHUE U BHEIIHUE KPUTEPHH KaueCTBA TEMAaTHYECKUX MOJEIICH.

23. 3agaya o MHOTOpyKOM Oanamte. JXKamHbie w 3mcuioH-)afgHble crpareruu. Metog UCB (upper
confidence bound). Crparerus Softmax.

24. Cpena 11t 9KCTIEPUMEHTOB.

4. [lepeyens THNOBBIX (MPUMEPHBIX) BOIMPOCOB U TeM [IJIsl IPOBeAeHUs IPOMEKYTOUHOI aTTecTalluu
o0yuarumuxcst

1. DOKcroHEHIMAIBHOE CKONb3sliee cpeanee. Momens Xonbra. Mopens Teitma-Beiimxka. Monens
XonpTa-YUHTEpCA.

2. Cnepsmunii KOHTPONbHBIN curHan. Mozgens Tpurra-Jlnya.
3. JlokanpHas afanTaius BECOB C peryiapu3alnen.

4. Anroputm FP-growth. [Tonsrust FP-nepeBa u ycnosrnoro FP-nmepea. /IBa sTama moucka 4acThix
HabopoB B FP-growth: moctpoenne FP-nepeBa u pekypcuBHOE MOPOXKIECHUE YAaCTHIX HAOOPOB.

5. Cséprounsie Heiiponnble cetd (CNN). Cséprounsnii HelpoH. Pooling neiipoH. Bribopka
pa3meueHHbIX n300pakeHuii ImageNet.

6. Pexyppenrnesie Heliponnbie cetu (RNN). OOydenue pekyppeHTHBIX cereill: Backpropagation
Through Time (BPTT).

7. Cetu nonroi kparkoBpemeHnHoi namst (Long short-term memory, LSTM).
8. Pekyppentnas cetb Gated Recurrent Unit (GRU).
9. T'eneparuBuble cocTs3arenbubie cetd (GAN, generative eadversarial net).

10. Ilpoctoe romocoBanue (xkomuteT OonpmmHcTBa). AnroputM  ComBoost. Wnentudukanus
HETUITUYHBIX 00BEKTOB (BEIOPOCOB).

11. AHanu3 cMelIeH s ¥ BapuaIiuy IJs IPOCTOTO TOJI0COBaHUS.

12. CMech anropuTMOB (KBa3WJIMHEHHAS KOMITO3UITHUS ), 00JIacTh KOMIIETEHTHOCTH, IPUMeEPhI (DYHKIIUH
KOMITETEHTHOCTH.

13. Tlpu3Haku B 3amade pPaHKUPOBAHUS ITTOMCKOBOHM BBIIAYU: TEKCTOBBIC, CCBHUIOYHBIC, KIIMKOBBIC.
TF-IDF. PageRank.

14. Kpurepuu xadectBa pamxupoBanus: Precision, MAP, AUC, DCG, NDCG, pFound.
15. Panrosas knaccudukanms, OC-SVM.
16. TTonapusiii noaxon: RankingSVM, RankNet, LambdaRank.

17. 3amaun kosaboOpaTUBHON (WIBTpALMK, TPAH3aKIIMOHHBIC [TaHHBIE M MaTpPHUIA CYOBEKTHI -
OOBEKTHI.

18. Koppensuuonnsie Metoabl user-based, item-based. 3agaua BOCCTaHOBIEHHUS NPOMYILICHHBIX
3Ha4YeHUil. Mephl CX0/ICTBa CYOBEKTOB U OOBEKTOB.

19. JlarenTHBIC METO/IBI HA OCHOBE OU-KiIacTepuzanuu. Anroput™ bpermana.

20. JlaTeHTHBIE METOIbl HAa OCHOBE MAaTPHUHBIX Ppa3IOXKEHUH. MeTox IVIaBHBIX KOMIIOHEHT st
paspexxennbix ganHbIX (LFM, Latent Factor Model). MeTon cTroxacTuyeckoro rpaJieHra.

21. HeOTpI/IL[aTeJ'ILHBIe MAaTpUYHBIC PA3JI0XKCHUS. MCTO,E[ UCPpCAYIOIINXCSA HAMMCHBIINX KBAaApPaTOB
ALS.

22. Mogens ¢ yuérom HesiBHOH nHpopMmaruu (implicit feedback).

23. PexomeHnmanuu ¢ y4€TOM JOTMOJHUTENBHBIX MPU3HAKOBBIX NaHHBIX. JIMHeWHass M KBaJapaTudyHas
perpeccuoHHbIe MojenH, libFM.



24. W3mepenue KadecTBa pekoMeHaanui. Mepbl pasHooOpaszus (diversity), HOBH3HBI (novelty),
MOKpBITHSA (coverage), noraanuBoctu (serendipity).

25. 33;[&‘{3. TEMAaTUYCCKOTO MOJACIUPOBAHNA KOJUICKIUU TCKCTOBBIX TOKYMCHTOB.

26. BeposSTHOCTHEIN JIaTeHTHBIH ceMaHTH4Yeckuil aHanu3 PLSA. Mertonq mMakcumyMa mpaBaoIoio0us.
EM-anroputm. DnemenTtapHas uarepnperanus EM-anropurma.

27. JlatrentHoe pasmemienue [Hupuxne LDA. MeTtox MmakcumMyMma amocTepHOPHONW BEPOSTHOCTH.
Cryia’xeHHas YaCTOTHAs OLICHKA YCIIOBHOM BEPOATHOCTH.

28. HebaiiecoBckass mutepnperauuss LDA u e€ mpeumymectBa. Perymsipuszatopbl paspe:KuBaHHA,
CIIAKUBAHUS, YACTHYHOTO O0Y4EHHS.

29. AnnuTuBHas ~— peryaspu3anus TeMmaTHdecKux Mogneineil. PerymsapuzoBanubii EM-anroputwm,
TeopeMa 0 cTallMOHapHOH Touke (mpuMeHenue ycnoBuil Kapyma—Kyna—Takkepa).

30. Paunonansusiit EM-anroputm. OnnaiiHoBblii EM-alropuT™ 1 ero pacnapajjieuBaHue.

31. ApanTuBHBIE CTpaTeTMH Ha OCHOBE CKOJB3AIIMX CpeJHUX. MeTon CpaBHEHUS C MOAKPEIICHHUEM.
Meron npecnenoBaHusl.

32. IlocraHoBKa 3aja4u B ciyyae, KOTAa areHT BIUSET Ha cpedy. LIeHHOCTh COCTOSHUSI Cpenpbl.
IlenHocTh AEHCTBUA.

33. JKagHble cTpaTeru MaKCUMH3aluy [IEHHOCTH. YpaBHEHHS ONTUMAJIBHOCTH bemMaHa.

34. Meton BpemeHHbIX pazHoctelr TD. Metox Q-o6yueHust.

35. IpapgmentHas ontummzanms crparerud  (policy gradient). Cssi3p ¢ MakcUMH3anMen
log-nipaBmonomoo6us.

36. IloctaHoBKa 3ajaud IpU HaIWYUKM HHPOPMAIMM O CpeAe B Cilyyae BBIOOpa JeHCTBUSL.
KonrexcTHbIil MHOTOpYKHI OaHIUT.

37. JIuneiinasi perpecCMOHHas MOJIENb ¢ BEpXHEl AoBepurenbHoil onenkoit LinUCB.

38. OueHnBaHue HOBOH CTpAaTETUy MO OOJBIIMM UCTOPUUYECKUM JTaHHBIM.

39. TlocTaHOBKA 3a7a9¥ MAITUHHOTO 00y4eHus1. OCHOBHBIC CTPATErHU: OTOOP OOBEKTOB U3 BHIOOPKHU U
M3 IIOTOKA, CHHTE3 00BEKTOB.

40. CommmupoBaHue TI0 HeyBepeHHOCTH. [louemy akTHBHOE 00ydeHHE ObICTpee MacCUBHOTO.
41. CoMimupoBaHue MO HecomTacuio B komurere. CokpalieHne MpoCTPaHCTBA PEIICHH.

42. CoMIITUpOBaHUE TI0 0KUAEMOMY U3MEHEHHIO MOJIEIIH.

43. CoMITUpOBaHHE TI0 0XKHJIAEMOMY COKPAIICHUIO OITUOKH.

44. CunTte3 00BEKTOB TI0 KPUTEPHIO COKPAIIICHHSI TUCTIEPCHH.

45. B3pemuBaHue 10 INIOTHOCTH.

46. OrleHMBaHKE KaueCcTBa aKTUBHOTO O0YYCHUSI.

47. BBeneHue M3y4aroIIUX JCHCTBHN B CTPATETHMI0 AKTUBHOTO OOY4YeHWH. ANTOPUTMBI g-active U
EG-active.

48. HpI/IMCHeHI/Ie O6y‘IeHI/I$I C MOAKPCIUICHUECM [IJI1 AKTUBHOI'O 06yquH${. AXTHBHOE TOMIICOHOBCKOC
COMIUIMPOBAHUC.

[Mpumeps! OUIETOB:
buner 1:
1. CoMITupoBaHue MO OKUJAEMOMY U3MEHEHUIO MOJIENH.

2. HW3mepenuwe kadecTBa pekoMeHmanuii. Mepbl pa3HooOpaszust (diversity), HOBU3HBI (novelty),
MOKpBITHSA (coverage), noraanuBoctu (serendipity).

buner 2:

1. Anroputm FP-growth. Ilonsitus FP-gepeBa u ycnoBHoro FP-nmepeBa. /IBa srama momcka 4acThIX
HabopoB B FP-growth: moctpoenne FP-nepeBa u pekypcuBHOE MOPOXKICHUE YaCTBIX HAOOPOB.

2. AHanu3 cMeIleHus ¥ Bapualuy JUIs IPOCTOTO I'OJI0COBAHMUS.

Kpurepun onennBanus
Onenka ommyHO 10 OamioB - BBICTABISIETCS CTYACHTY, IIOKa3aBIIEeMy BCECTOPOHHHE,
CHUCTEMaTU3UpPOBaHHbIC, [IYyOOKHE 3HAaHUS Y4YEOHOW NPOrpaMMbl TUCLMIUIMHBI, MPOSBISIOMIEMY
MHTEpeC K JaHHOW MPeAMETHOH 001acTH, MPOJEMOHCTPUPOBABIIEMY YMEHHE YBEPEHHO M TBOPYECKU
MPUMEHSATh UX Ha MPAKTHKE NMPH PElICHUH KOHKPETHBIX 3a7a4, CBOOOJHOE U PaBUIbHOE 0OOCHOBaHHE
HNPUHATHIX 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. AnanTHBHAsI aBTOPErpECCHOHHAS MOJEIb.

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 mnpoBenenus anddepeHUIHpPOBaHHOTO 3adeTra OOydYalolIecs: MOrYT IOJb30BaThCS
NpOrpaMMOM JUCLHUIUIMHBI, a TakKXe CIPaBOYHOM JIMTEPATYPON, BBIYUCIMUTEIBHOU TEXHUKOM,
KOHCIeKTamMu Jekiuid. JnddepeHunpoBaHHblil 3a4eT IPOBOANUTCS IIyTeM OPraHM3alUU CIICHUAIBHOTO
oIIpoca, IPOBOIUMOTO B YCTHOM (hopme.



