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 o6yquH$[
0 HANIPaBJICHUIO: HpI/IKJ'IaI[HBIC Mar€MaTuKa nu (1)I/I3I/IKa
HpO(l)I(lJIb MnoATrOTOBKMU: PaZ[I/IOTeXHI/IKa 1 KOMIIBFOTCPHBIC TCXHOJIOTUH

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 TPOrHO3UPOBAHUS BPEMEHHBIX PSAOB, TOMCK ACCOLMATHBHBIX IPABWII, HEHPOHHBIE
ceTu NIyOoKoro o0y4eHusl, 3BPUCTUUECKUE, CTOXaCTUUECKUE, HETMHEHHbIE KOMIIO3UIIHH.

Taxke Kparko OOCYXKIAIOTCSI HEKOTOPBIE BOIPOCHI METOJIOJIOTHH MAITMHHOTO OOYyYeHUs:: OCOOCHHOCTH
peanbHBIX TaHHBIX, MexoTpacieBoil crangapt CRISP-DM, opranu3aiiusi BEIYUCIUTEILHBIX YKCIEPUMEHTOB.
Brigensiorcsi MHOTOYMCIEHHBIE CXOJACTBA W B3aWMOCBA3M MEXAY pa3IUYHBIMH METOJaMU MAaITUHHOTO
o0yueHus1, 00CYXKTAOTCS HIIEH PAa3HOOOPa3HBIX THOPUTHBIX TIOAXOOB.

1. leau u 3apa4u
eap AUCUMNIMHBI
* chopMHPOBATH TEOPETHUECKHE U MPAKTHUECKUE 3HAHHS B 00IaCTH 00yUeHHsI MalllMH, COBPEMEHHBIX

METOJIOB BOCCTAHOBJIEHHS 3aBUCUMOCTEH IO AMIUPHYECKUM IaHHBIM, BKJIIOYAs JUCKPUMHUHAHTHBIN,
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 HauMeHoBaHHE KOMIIETEHIINHA WNHaukaTopsl JOCTHKEHHS KOMIIETEHIINH

OIIK-2.2 3naer u yMeeT TPUMEHATh YHCIEHHBIC
MaTeMaTH4ecKue MEeTOAbl M MPHUKIAJHOE MPOrpaMMHOE
OIIK-2 CriocoOeH uCTonbp30BaTh COBPEMEHHBIE obecrieyeHue Ui pelIeHMs  HAay4yHBIX  3a7a4 B
WH(POPMAIMOHHBIE TEXHOIOTUH H PO eCcCHOHANBHOI 001acTH

mporpammHble cpencTsa rnpu pemeHnn 3agad  |OIIK-2.3 3naer ocHOBHBIE TpeOOBaHUS MH(POPMALMOHHON
mpoeCCUOHANBHOM JIeITENFHOCTH, COOMIoas  |0e30MmacHOCTH

TpeboBanms MH(MOPMALMOHHOM Ge3onacHoCT!  |OITK-2.1 Crnocoben MIPUMEHSTh COBPEMEHHBIE
BBIUMCIIUTENBHYI0 TEXHUKY M CEpPBHUCHI ceTh VHTepHeT B
obnactu (cdepe) npodeccnoHaNbHON AEITETBHOCTH

[IK-2.2  VYmeer HaxoouTh  KIIOYEBBIE  IapaMeTpBhl,
OIIpEeNeNIAIOIME U3yyaeMoe SIBJIEHHE, W IPOU3BOIUTH
YHCJIEHHBIE OLIEHKH IO MOPSIAKY BEIUYHNHBI

[1K-2 CnocoGen aHanu3upoOBaTh MOTyYCHHBIE B
X0ZIe HayYHO-HCCIIEI0BATEIBCKON pabOThI
JAHHBIE U JIeTIaTh HayYHbIE BHIBOJIBI
(3aKTrOUeHMS)

[IK-2.1 Bnangeer merojamMH CTaTHCTUYECKOW OOpabOTKH U
aHaJIM3a Hay4YHbIX JTaHHBIX

[TK-3 CriocobOeH BbIOMpaTh ¥ IPUMEHSITH [IK-3.2 3maer o00MacTH® ©W KPUTEPUH TNPUMEHUMOCTH
nojxojsiee 000pyI0BaHUE, UHCTPYMEHTBI M |HCIIONB3yEMBIX TEOPETHYECKUX TIOAXOIOB W YMCHHE
METOJIbI UCCIICIOBAHUM JIJIS peIIeHNS 3a7a4 B |OLIEHWBaTh TOYHOCTh IMPUOMMKCHHBIX  aHAIATHYECKHUX
M30paHHOW NpeAMETHOM 00IacTH METOJ/IOB BBIYMCIICHUHA

3. IlepeyeHb NIAHMPYEMBIX Pe3y/IbTATOB 00yUeHHUsI 0 JUCHMILINHE (MOLYJII0)
B pesynbrare 0cBOGHHS AUCHUIIIMHBI 00y4aIOIINeCs JOIKHbBI

3HaTh:
- OCHOBHBIC IPUHIUIIEI U TPOOIEMATUKY TEOPUU O0OYUIECHUS MAIlUH;
- OCHOBHBIE METOJbI U AJITOPUTMBI PEIICHNUs 3a1a4 00yUYeHHS 0 MPELEACHTaM;
- OCHOBHBIE 00JIACTH NPUMEHEHHS ITUX METOJOB U aJITOPUTMOB;
- Kiaccu(puKay, KJacTepu3alluu U PerpecCcru.
YMETB:

- (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:



- OCHOBHBIMHM HOHSTHSAMH TEOPUU MAIIMHHOTO O0Yy4EHMUS;

- HaBbIKAMH CaMOCTOATEIBHOM paboThl IPH PEeIICHUH TUIOBBIX 3a7ad;

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

- HaBBIKaMH TEOPETHYECKOTO aHAJIM3a PealbHBIX 33/1a4, PEIIaeMbIX ¢ TOMOILIBIO AJITOPUTMOB OOYUYEHUS
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 5
2 [Touck accoMaTUBHBIX MPaBUII 2 2 5
3 Hetiponnsle cetu riry0oKoro oOy4eHust 4 4 5
4 OBpHUCTUYECKUE, CTOXaCTUUYECKUE, 4 4 5
HEJMHEHHbIC KOMITO3UINH.
5 PamxupoBanue 2 2 5
6 PexomennarenbHBIC CHCTEMBI 2 2 5
7 Temarndyeckoe MOIEIMPOBAaHUE 4 4 5
8 OO0y4eHne ¢ TOJKPETUICHHEM 4 4 5
9 AkTtuBHOE 00yueHue 4 4 5
Hroro yacos 30 30 45
[TonroToBka K 3K3aMeHy 30 gac.
Oobmas TpynoEMKOCTb 135 gac., 3 3au.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 CKoJb3smee cpennee. Momens Xomnbra. Moxpens Teitna-Betimka. Monenb
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.
 [Ipumepbl MpUKIAAHBIX 3a/a4: aHAIM3 PHIHOYHBIX KOP3WH, BbIAEJICHHE TEPMHHOB M TEMaTHKU
TEKCTOB.

* Amroputm APriori. /[Ba »5Tama: MOMCK 4YacThIX HAaOOpPOB M PEKypPCHBHOE MOPOXKICHHE
ACCOIMATUBHBIX MpaBW. HenocTaTku v MyTH yCOBEPIIEHCTBOBaHMUS anroputma APriori.




» Amroput™m FP-growth. [onsitust FP-nepeBa u ycnoBHoro FP-nepesa. JIpa arama mowcka 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

» Caéprounnie Heliponnble cetn (CNN). Cpéprounslii HelipoH. Pooling Heiipon. Bribopka
pa3meueHHbIX n300pakeHuit ImageNet.

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

* Pexyppenrnbie Heiiponnsie cetn (RNN). OOGyuenue pekyppeHTHBIX cereli: 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

. [Ipocroe Tonmocomanue (komureT OonbmuHCTBA). AnroputM ComBoost. Unentndukanus
HETUTTUYHBIX 0OBEKTOB (BBIOPOCOB).

 TIpeobpazoBaHue MPOCTOrO rOJO0COBAHKS BO B3BEIICHHOE.

* O0o6meHne Ha OOJIBIIOE YHCIO KIACCOB.

» CiryuaiiHblii niec.

* AHanmu3 CMELICHUS U BapUaI|K JUT IPOCTOTO rOJI0COBAHUS.

» CMech anropuT™MOB (KBa3HJIMHEHHAs KOMITO3UIHS), 001aCTh KOMIIETEHTHOCTH, IPUMEPBI PyHKIUI
KOMIIETEHTHOCTH.

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

5. PanxupoBanue

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

* JIpusHaku B 3ajaue PAaH)KUPOBAHUS IOUCKOBOM BBIJAYM: TEKCTOBBIC, CCHUIOYHBIC, KIMKOBBIE.
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.

» Koppensmuonnsle Meronsl user-based, item-based. 3amaua BOCCTaHOBICHHS MPOITYIIEHHBIX
3Ha4YeHuil. Mephl CX0/ICTBa CYOBEKTOB U OOBEKTOB.

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

» JlareHTHBIE METOIBI HAa OCHOBE MAaTPUUYHBIX Ppa3IOXKEHUH. MeTox IIaBHBIX KOMIIOHEHT ISt
paspexxennbix ganHbix (LFM, Latent Factor Model). MeTon cTroxacTuyeckoro rpaJiueHra.

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

* PexomeHganmy ¢ y4€ToM JONOJIHUTEIBHBIX NPU3HAKOBBIX TaHHBIX. JIMHEHHas M KBaapaTHYHAsS
perpeccuoHHble Moz, libFM.



» H3mepenue kauectBa pekomeHaanuii. Mepsl pasHooOpasus (diversity), HoBuU3HBI (novelty),
MOKpBITHSA (coverage), noraanuBoctu (serendipity).

7. TemaTuueckoe MOJEIUPOBAHUE

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

* BeposTHOCTHBIN JIATEHTHEIN ceMaHTHYeckuil aHamm3 PLSA. MeTtox MakcumyMa IMpaBaomnoo0us.
EM-anroputm. DnemenTtapHas uarepnperanus EM-anropurma.

» JlarentHoe pasmemenne Jupuxie LDA. Meron MmakcumMyMma amocTEpHOPHOW BEPOSTHOCTH.
Cria’xeHHas YacTOTHAs OLCHKA YCIIOBHOM BEPOATHOCTH.

» HebaiiecoBckass maTepnperanuss LDA u e€ npeumyimecTtBa. Perymsipuzatopbl paspexuBaHus,
CIIQKUBAHUS, YACTHYHOTO O0Y4EHHS.

* AITUTUBHAS pEryispu3anus TeMaTHueckux Moneseil. PerymspuzoBannbiii 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.

» IlocraHOBKa 3ajauud B cllyyae, KOTZJa areHT BAMsSET Ha cpeny. LIEHHOCTh COCTOSIHHSI CpE[bl.
IlenHoCTh ACHCTBUSI.

* KanHble cTpaTerun MakCUMHU3alMy IEHHOCTU. YPaBHEHUs ONTUMalIbHOCTU bennmana.

* Meton BpemeHHbIX pazHocteld TD. Mertox Q-o0y4eHust.

* [IpamguentHas ontummzanms crparerun  (policy gradient). CBs3p ¢ MakcUMH3AIMCH
log-npaBnononobus.

* [locTanoBka 3a1a4n Ipy HAIMYUK HHPOPMALIMK O Cpesie B cilydae BeIOOpa aeiictBus. KoHTeKcTHBIN
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.

* Brenmenue u3ydarommx JCHCTBUN B CTPATETHIO aKTHMBHOTO OOyUCHHH. AJITOPUTMBI €-active U
EG-active.

* [IpumeHenne oOy4eHUs C TOAKPEIJICHUEM JUUIsi aKTUBHOTO OOydYeHHs. 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. Merogs! pacnio3naBanus [ Tekcr] : yue6. mocobue / A. JI. [openuk, B. A. Ckpunkun .— 4-e u3.,
uctp. — M. : Beicimas mkosna, 2004 .— 261 c.

JlononHuTeNbHAS TUTEpATypa
1. Teopus pacnio3HaBanusi 00pa3oB : CratucTunyeckue Metoabl [ Teker] : yueb. mocodue aiist By30B / A.
A. Haran ; M-Bo Bbicl. u cpead. crnen. oopazoBanust PCOCP, Mock. ¢pus.-trexs. ua-t .— M. : MOTU,
1988 .— 84 c. : un. - 400 3k3.

7. llepedyenn pecypcoB HH(POPMANMOHHO-TEJIEKOMMYHMKAIMOHHOI ceTH ""UHTepHeT" , HEOOXOTUMBIX
JJIS OCBOCHUSI JUCHMILIUHBI (MOLYJIs1)

1. http://www.machinelearning.ru — npodeccrnonanbHbIi HHPOPMAITMOHHO-aHATUTHYECKHUI pecypc,
MOCBSICHHBII MAIIMHHOMY OOY4eHUIO, PACIIO3HABAHUIO 00Pa30B M MHTEIUICKTYaJIbHOMY aHAIIU3Y
JaHHBIX.

2. http://shad.yandex.ru — caldT mkosbl aHamu3a JaHHBIX SHJEKCA.

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%B5_%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 HHPOPMANMOHHBIX TEXHOJIOTHIi, HCIIOJIb3yeMbIX NPH OCYLIeCTBICHUU 00PAa30BaTeJIbHOI0
npouecca 1o JMCHUIIMHEe (MOIYJII0), BKJIIOYAs NepedeHb He00X0AUMOro NpOrpaMMHOro odecrnedeHunst
¥ MH(POPMAIHOHHBIX CIIPABOYHBIX CHCTeM (IPH HEOOXOAUMOCTH)

He npexycmorpeHo.
9. MeToauyeckue yKazaHusi AJis1 00y4ar0IIMXCs 10 OCBOCHUIO U CHUIIMHBI (MOIYJIs1)

VYeneniHoe ocBoeHUE Kypca TpeOyeT HanpshKEHHOM caMoCTOsATeNbHOM paboThl cTyfeHTa. B mporpamme
Kypca TpHUBEICHO MHUHHMAJIBHO HEOOXoAMMOe Bpemsi s paboThl CTyIeHTa Haj TEMOM.
CamocrosiTenbHas paboTa BKIIOUAET B Ce0s:

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

— TOJTOTOBKY K MPAKTUYECKUM 3aHSATHUSAM, BBHIIIOJIHCHHUE JOMAIIHUX TEOPETHYECKUX M MPAKTUYECKUX
3aJIaHUM;

— MOJTOTOBKY K DK3aMEHY.



NNPUJIOKEHHUE

OLIEHOYHBIE MATEPHAJIBI IO JUCLHATIIMHE (MOYJTIO)

10 HANPABJIEHUIO: IIpuknagaple MaTeMaTHKa U (pU3NKa
npopuJib NOArOTOBKHU: PaanorexHuka 1 KOMIIBIOTEPHBIC TEXHOIOTUU
Oustex-mkona Paguorexuuku nu Komnerorepubix TexHonoruii
kadempa MammHHOTO 00yUYeHUS U IIU(PPOBOI TYMaHUTAPUCTUKA
Kypc: 4

KBaJIH(UKALUS: OakanaBp
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1. Komnerenunu, gopMupyemMsblie B mpouecce U3y4eHus: JUCHUILINHbI

Kox 1 HauMeHoBaHHE KOMIIETEHIINHA NHaukaTopsl JOCTHKEHHS KOMIIETEHIINH

OIIK-2.2 3naer u yMeeT TPUMEHATh YHCIEHHBIC
MaTeMaTH4ecKue MEeTOAbl M MPHUKIAJHOE MPOrpaMMHOE
OITK-2 CriocoGeH HCIIoNb30BaTh COBPEMEHHble |00ECIEYeHne i PEUIeHMs — HAay4dHbIX — 3a1a4 B
WH(POPMAIMOHHBIE TEXHOIOTUH U PO eCcCHOHANBHOI 001acTH

nporpaMMHbIe cpecTBa npu pemeHnu 3axad  |OI1K-2.3 3naer ocHOBHBIE TpeOOBaHHS WH(POPMAIIMOHHOU
mpoeCCUOHANBHOM JIeITENFHOCTH, COOMIoNasl  |0e30macHOCTH

TpeboBanms HHMOPMALMOHHOM Ge3onacHoCT!  |OITK-2.1 Crnocoben MIPUMEHSTh COBPEMEHHBIE
BBIYHMCIIMTEIFHYIO TEXHUKY W CEpBHCHI ceTu VIHTepHeT B
obnactu (cdepe) npodeccnoHanTbHON AEITETBHOCTH

[IK-2.2  VYmeer HaxomuTh  KIIOYEBBIE  IapaMeTpBhl,
OIIpEeNeNIAIOIME U3yyaeMoe SIBJIEHHE, U IPOU3BOIUTH
YHUCJIEHHBIE OLIEHKH IO MOPSIIKY BEIUYHNHBI

[1K-2 CnocoGen aHanu3upoBaTh MOTyYCHHBIE B
X0ZIe HayYHO-HCCIIEI0BATEIBCKON pabOThI

AAHHBIC U ACJIaTh HAYYHBIC BBIBO/bI

[IK-2.1 Bnangeer merojamMH CTaTHCTUYECKOW OOpabOTKU U
(3aKTrOUeHMS)

aHaJIn3a HAYYHBIX JaHHBIX

[TK-3 CriocoOeH BbIOUpaTh U TPUMEHSITH [IK-3.2 3maer o00MacTH® ©W KPUTEPUH TNPUMEHUMOCTH
nojxosiee 000pyI0BaHUE, MHCTPYMEHTBI M |HCIIONB3yEMBIX  TEOPETHYECKUX TIOAXOIOB W YMCHHE
METOJIbI UCCIICIOBAHUM JIJIS peIIeHNs 3a7a4 B |OLIEHWBaTh TOYHOCTh TMPUOMMKCHHBIX  aHAIUTHYECKHUX
M30paHHON NIpeAMETHOM 00IacTH METOJ/IOB BBIYMCIICHUIHA

2. Iloka3aTe/in OLlEHUBAHUA KOMITETEHIUA

B pesynbrare n3ydeHus AUCIUTUIMHBL «[[pUKITagHbIe MOIETH MAIIMHHOTO O0Y4eHUs 00yYaroIIniCs TOJKEH:

3HATh:
- OCHOBHBIE NIPUHIMIIEI U TPOOIEMATHKY TEOPUU O0OYUIECHHUS MAIlUH;
- OCHOBHBIE METOJbI U AJITOPUTMBI PEIICHNUs 3a1a4 00yUeHHS M0 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 MOTYUECHHBIX PEIICHHH.
BJIaJeTh:
- OCHOBHBIMH HOHSTHSAMH TEOPUU MAIIMHHOTO 00y4EHMUS;
- HaBbIKAMH CaMOCTOATEIBHOM paboThl IPH PEeIICHUH TUIIOBBIX 3a7ad;
- KyJIbTypO# IOCTAaHOBKU ¥ MOJICIMPOBAHUS IPAKTUUECKU 3HAUUMBIX 3a/1a4;
- HaBBIKAMH TEOPETHYECKOTO aHAJIM3a PeabHBIX 33/1a4, PEIIaeMbIX ¢ TOMOILIBIO AJITOPUTMOB OOYUYEHUS
IO IIpeLeACHTaM.

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

C 1menpro KOHTPOJIS OCBOEHHs OOYYaroUIMMHUCS Y4eOHOro Marepuasia IpOBOIUTCS YCTHBIH OHpOC B
HayaJje 3aHATUS 110 TeME IPOIUIOHN JIEKIIMH WU B KOHIIE 3aHATHUSA IO IPOWIEHHON TeMe.

4. IlepeyeHb THNOBBIX (IPMMEPHBIX) BOIIPOCOB M TeM JJISI IPOBEAEeHHUA IIPOMEKYTOYHOM aTTecTaluu
o0yuyarommxcst

Bonpocs! 151 cnauu 3x3amMeHa:
* 3ajada IPOrHO3UPOBAHUSI BPEMEHHBIX psA0B. [IpuMeps! NpuIloKeHUH.




*  DKCIIOHEHIMAJIbHOE CKOJb3dlee cpenHee. Monens Xonbra. Monens Teina-Beimka. Mogpens
XomnbTa-YuHrepca.

* AanTUBHAs aBTOPETPECCUOHHAS MOJENb.

» Crnepsiimuii KOHTPONBHBIN curHaL. Mopens Tpurra-Jluua.

* AmanTuBHAS CEICKTHUBHAS MOACIb. AJANTUBHAS KOMIIO3UIIUS MOICIICH.

+ JlokanbHas aganTanus BECOB C PEryisapu3anuci.

* [ToHsTHE ACCOIMATUBHOIO IIPABUJIA U €0 CBS3b C MOHITUEM JIOTUYECKON 3aKOHOMEPHOCTH.

° HpI/IMepLI MNPUKJIAAHBIX 3aJa4: aHAaJIU3 PbIHOYHBIX KOP3WH, BBIACICHUC TCPMHUHOB MU TCMATHKU
TCKCTOB.

* Anroput™ APriori. /[Ba 3Tama: moMCK 4acThIX HAOOPOB M PEKYPCHBHOE MOPOXKACHUE ACCOIMATHBHBIX
npasuil. HegocTarku u myTH ycoBepIIeHCTBOBaHMs anroputma APriori.

» Anroput™m FP-growth. Ilonstust FP-nepesa u ycnoBHoro FP-gepesa. JlBa sTama momcka 4acThbIX
HabopoB B FP-growth: moctpoenne FP-nepeBa u pekypcuBHOE MOPOXKICHUE YACTHIX HAOOPOB.

» OOmee mpencTaBieHUE O JAUHAMHUYECKHX M HEPApXUYECKHUX METO/aX MOHUCKa aCCOIMATUBHBIX
TIpaBuIIL.

» Cgéprounsie Heiponnble cetn (CNN). Cpéprounslii HelipoH. Pooling Helipon. BriOopka
pa3meueHHbIX n300pakeHuii ImageNet.

* CBEpTOYHbIEC CETH AJISI CUTHAJIOB, TEKCTOB, rpadoB, UrpP

* Pexyppenrneie HeliponHbie cetn (RNN). OOyuenue pekyppeHTHbIX ceteii: Backpropagation Through
Time (BPTT).

* Cetu gonroit kparkoBpemenHoi namstu (Long short-term memory, LSTM).

* Pexyppentnas cetb Gated Recurrent Unit (GRU).

* ABTOKOIMPOBIIVKH. BEKTOpHBIE IPEeCTaBICHUS TUCKPETHBIX JTAHHBIX.

* Ilepenoc oOydenus (transfer learning).

» Camoo0byuenue (self-supervised learning).

» T'eneparuBHble cocTs3arenbhble cetd (GAN, generative eadversarial net).

» CTOXaCTUYECKHE METOMIBI: OITTHHT M METOJ CITy4aifHbIX IMOIIPOCTPAHCTB

. [Ipocroe ronocoBanme (komuter OombmuHCTBA). AnroputM  ComBoost. Mnentuduxanuys
HETUITHYHBIX 00BEKTOB (BEIOPOCOB).

* [IpeoOpazoBaHue MPOCTOrO TOJIOCOBAHUS BO B3BEIIEHHOE.

* O00061eHne HA OOJIBIIOE YHCIIO KIACCOB.

 City4aifHbI Jiec.

* AHanum3 CMEIeHHs U BapUaIiK JUIs IPOCTOTO TOJI0COBAHUSI.

* Cmech aJITOpUTMOB (KBa3WJIMHEHHAs KOMITO3MLUS), 00IacCTh KOMIIETEHTHOCTH, MPUMEpPbI (YyHKIHHA
KOMITETEHTHOCTH.

° BBIHYKIIBIG (1)YHKL[I/II/I MOTCPb. MGTOI[LI ONOCTPOCHUMA CMeceH: HOCHeﬂOBaTeHBHBIﬁ nu I/IepapXH‘IeCKPIfl.
° HOCTpOCHI/Ie CMCCH AJITOPUTMOB C TIOMOIIBIO EM—HOILOGHOFO ajiropurMma.
* [TocTanoBka 3agadu O6y‘-IeHI/I$I PaHXXUPOBAHHUIO. HpHMepr.

* [Ipu3Haku B 3ajjau€ paHKUPOBAHUS MOUCKOBOM BBIJJAUH: TEKCTOBBIE, CChUTOUHBIE, KIMKOBEIE. TF-IDF.
PageRank.

* Kputepuu kauectpa pamxuposanusi: Precision, MAP, AUC, DCG, NDCG, pFound.

* PanroBas knaccudukanus, OC-SVM.

* [Tomapnsrit moxxon: RankingSVM, RankNet, LambdaRank.

* 3ay1auun KomabopaTHBHON QUIBTpaMK, TPAH3AKIIMOHHBIC JJAHHBIC U MAaTPHIIa CYOBEKTHI - OOBEKTHI.

» Koppensunonneie Metonsl user-based, item-based. 3amada BOCCTaHOBJIEHHS MPOIYIICHHBIX
3HaYeHUH. Mepbl cX01CcTBa CyOBEKTOB H OOBEKTOB.

* JlaTeHTHEIC MECTOABI HA OCHOBC 6I/I—KJ'IaCT€pI/I3aLII/II/I. AJIl"OpI/ITM BperMaHa.

» JlaTeHTHBIE METOIBI HAa OCHOBE MATPHYHBIX pa3jIOKeHHH. MeToJ IJIaBHBIX KOMITOHEHT ISt
paspexxennbix ganHbix (LFM, Latent Factor Model). MeTon cToxacTH4ecKOro rpajjicHTa.

* HeorpunareabHble MaTpUYHBIE PA3JIOKEHU. METO/ YepeayFoLMXCsl HAMMEHBIINX KBapartoB ALS.
* Moaens ¢ yuétom HesiBHOM nHpopmanmu (implicit feedback).

* PexomeHpanuy ¢ y4€TOM JIOIIOJIHUTENIBHBIX IPU3HAKOBBIX NAHHBIX. JIMHEHHAs W KBaJapaTU4HAS
perpeccuoHHbIe MojenH, libFM.

» 3Mepenune kauecTBa pekoMeHaauuid. Mepsl paznooOpasus (diversity), HoBU3HBI (novelty), MOKPBITHS
(coverage), norajnuBoctu (serendipity).

® 321,[13‘-13 TEMATUYCCKOIro MOACIMPOBAHUA KOJIJICKIUU TEKCTOBLIX JOKYMCHTOB.



* BeposTHOCTHBIN JNaTeHTHBIH ceMaHTHueckuil aHanu3 PLSA. Meton mMakcumMyma TpaBioONoo0Hs.
EM-anroputm. OnemenTapHas uarepnperauns EM-anropurma.

* JlarentHoe pasMemienue [upuxie LDA. Meron Makcumyma amnoCTEpUOPHOM BEPOSATHOCTH.
CrnaxeHHast YaCTOTHAs OLIEHKA YCIIOBHOM BEPOSITHOCTH.

» HebaiiecoBckas wunTeprperanmusi LDA u e€ npeumymecTBa. PerysspusaTopbl pa3pe:KUBaHHS,
CIIIAXKUBAHUS, YACTHYHOTO O0yUEHUSI.

* AgiuTuBHAsA peryisapu3alus TeMaruueckux moaene. PerynspuzoBannsiiit EM-anropurtm, Teopema o
cTanMoHapHOU Touke (nmpuMmeHnenue ycioBuit Kapyma—Kyna—Takkepa).

* Patmonansabiii EM-anropurm. OnnaiitHoBEIN EM-anropuT™ u ero pacnapasuienBaHue.
» MynbTUMO/Ia/IbHAs TEMAaTHYECKasl MOZAEIIb.

* Perynsapusaropsl KiacCupUKalul U perpeccum.

* Perynsapusaropsl JeKoppenupoBaHus 1 0TO0pa TeM.

* BHyTpeHHHe 1 BHEIIHUE KPUTEPUU KadeCcTBa TEMATHUYECKUX MOJEIEH.

* 3agaya o MHoOropykoM OanHmute. JKamHbie u drncuiioH-kanHeie crparerud. Merogq UCB (upper
confidence bound). Crparerus Softmax.

» Cpena asst SKCIIEPUMEHTOB.

* AlanTUBHBIE CTPAaTerMM Ha OCHOBE CKOJNB3SIIMX CPEAHUX. METOI CpaBHEHHUS! C MOAKPEIUICHUEM.
Meron npecnenoBaHusl.

* [TocTaHOBKa 3a/1auy B cllyyae, KOIZla areHT BiuseT Ha cpeny. LlenHocTs cocrosHus cpensl. LleHHOCTD
JEHCTBUSL.

* KanHbie cTpaTerun MakCUMHU3aIMK IEHHOCTH. YpaBHEHUS ONTUMaIbHOCTH bennmana.

* Meton BpemenHbix paznocteit TD. Meton Q-o0yueHust.

* IpaguentHas ontumuzamus crparerud  (policy gradient). CBs3p ¢  MakcuMuzanueit
log-nipaBmonomoous.

* [TocTaHOBKa 33/1a4uu IIPU HAIWYUK WHPOPMAIMU O CPeZe B cllyyae BbIOOpa JeicTBHs. KOHTeKCTHBII
MHOTOPYKUH OaHIMT.

» Jlunelinas perpeccroHHasi MOJIENb C BepXHel goBepuTesbHoM onenkoi LinUCB.

* OueHNBaHNE HOBOH CTpaTeruu no OOJIBIIMM UCTOPUIECKUM TaHHBIM.

* [TocTanoBKka 3a1a4ul MaIMHHOTO 00y4YeHUsI. OCHOBHBIC CTPATETHHU: OTOOP OOBEKTOB M3 BBIOOPKHU U M3
IMOTOKAa, CHHTE3 OOBEKTOB.

» ComMIUTpOBaHKE 110 HEYBepeHHOCTH. [loueMy akTHBHOE 00yueHHEe ObICTpEe MACCUBHOTO.

* ComIuTpOBaHKe 110 Hecoracuio B komutere. COKpalieHHe IPOCTPAHCTBA PEIICHHIA.

* COMILTHPOBAHKE TI0 OKUIAEMOMY H3MEHCHUIO MOJICIIH.

* COMILTHPOBAHKE TI0 OKUIAEMOMY COKPAIIICHUIO OIINOKH.

*» CuHTe3 00BEKTOB 110 KPUTEPHIO COKPAIIICHHS UCTICPCHU.

* B3pemmBanue 10 IIOTHOCTH.

* O1lcHUBaHUE Ka4eCTBA AKTUBHOTO O0yUYCHHSI.

* BBemenue u3y4awoommx JCHCTBUI B CTpPATerdi0 aKTUBHOTO OOYYCHUH. AJITOPUTMBI g-active H
EG-active.

* T[IpuMeHeHHe OOyUYCHHS C TMOJKPEIJICHUEM Ui aKTMBHOTO OOYYCHHSA. AKTUBHOE TOMIICOHOBCKOE
COMIUIUPOBAHUE.

[TpumMepHbIil TepeYeHb OUIIETOB:

buner Nel

1.Meton BpeMeHHbIX paszHoctelit TD. Meton Q-00yueHwus.

2.I'pamuentHass ontummzanms  crpateruu  (policy  gradient). Csi3b ¢  MakcUMH3amueH
log-npaBnononobus.

buer Ne2

1. [locTanoBka 3agaun Ipy HAIMYUKA UHGOPMAIIMK O CpeAe B ciiyyae BeiOOpa aehcTBusl. KoHTekcTHBIN
MHOTOPYKUH OaH/IHT.

2. JluHelHas perpeccHoHHast MOJIEIb C BEpXHEH JoBepuTenbHOM oreHkol LinUCB.

Kpurepun onennBanus



Onenka ommyHo 10 OadioB -  BBICTABISIETCSl  CTYJEHTY, I[IOKa3aBIIEMy BCECTOPOHHHUE,
CHCTEeMaTH3UPOBaHHBIC, DIIyOOKHE 3HAHUS YYEOHOW MPOrpaMMbl JUCIHMIUIMHBI, MPOSBISIOMEMY
MHTEpeC K JaHHOW MpPEeAMETHOH 00IacTH, MPOAEMOHCTPUPOBABIIEMY YMEHHE YBEPEHHO U TBOPUYECKH
NPUMEHSATh X Ha IPAKTHKE TPH PEIICHUU KOHKPETHBIX 3a]1a4, CBOOOIHOE U MPaBHIbHOE 000CHOBAHUE
HNPUHATHIX PELICHAMN.

Ouenka omMyHO 9 OayIoB -  BBICTABISIETCS  CTYAEHTY, IIOKa3aBIIEMy BCECTOPOHHHE,
CHCTeMaTH3HPOBaHHbIC, TIyOOKHE 3HAHUS y4eOHOH MpPOrpaMMbl JUCHUILUIMHBI U YMEHHE YBEPEHHO
IPUMEHATH UX Ha MPAKTHUKE MPH PEIICHNU KOHKPETHBIX 3aj]1a4, CBOOOIHOE U MPaBUIbHOE 000CHOBAHUE
NPUHSATHIX PEIICHUH.

Onenka OTIMYHO § OauioB -  BBICTABISETCS  CTYACHTY, IIOKa3aBLIEMy BCECTOPOHHHE,
CHCTeMaTH3UPOBaHHbIE, IIyOOKHE 3HAHUS y4eOHON MPOrpaMMbl JUCLUIUIMHBI M YMEHHE YBEPEHHO
NPUMEHATh UX Ha MPAKTHKE TPU PEIICHUN KOHKPETHBIX 3a/1ad, MPaBWIbHOE 000CHOBAHUE MPUHSTHIX
pelIeHni, ¢ HEKOTOPbIMU HEZ0UeTaMu.

Onenka xopomio 7 0aioB - BEICTABISIETCS CTYACHTY, €CIM OH TBEPAO 3HAET Marepuai, rPpaMOTHO H 110
CYILECTBY M3JIaraeT €ro, ymMeeT NPUMEHSATHh IOJy4YEHHbIC 3HAHUS HA INPAKTUKE, HO HEIO0CTATOYHO
rpaMOTHO 00OCHOBBIBAET MOITYUYCHHBIEC PE3YIIBTATHI.

Ouenka xopoio 6 6ajIoB - BBICTABISAETCS CTYACHTY, €CIIM OH TBEPJO 3HAET MaTepuall, 'paMOTHO U IO
CYLIECTBY M3J1araeT ero, yMeeT NPUMEHATh [IOJyUYCHHbIE 3HAHUS Ha MPAKTHUKE, HO JIOIYCKAET B OTBETE
WIN B PELICHNH 3a]1a4 HEKOTOpbIe HETOYHOCTH.

Onenka xopomio 5 0ajioB - BHICTABIISIETCS CTYACHTY, €CJIM OH B OCHOBHOM 3HAaeT MaTepHall, FpaMOTHO
U TI0 CYIIECTBY M3JIaraeT €ro, yMeeT NMPUMEHSTh NOIyYeHHbIC 3HAaHHUs HAa MPAKTHKE, HO JIOMyCKaeT B
OTBETE WJIM B PELICHUH 3a]a4 JOCTATOYHO OOJBIIOE KOJIMYECTBO HETOUYHOCTEH.

OreHka yIOBIETBOPUTEIBHO 4 Oajula - BBICTABISICTCS CTYIEHTY, IMOKa3aBLIEMY (parMeHTapHBIN,
pa3pO3HEHHBII XapakTep 3HAHUH, HEIOCTATOYHO IpPaBUIbHBIE (OPMYIUPOBKH 0a30BBIX MOHSITHI,
HapyILIEHUs JIOTHYECKON MOCIe0BaTeIbHOCTU B U3JI0KEHUN MPOTPaMMHOTO MaTepuana, HO MPH 3TOM
OH OCBOWJI OCHOBHBIC Pa3Ziebl yueOHOW MpOrpaMMbl, HEOOXOAMMBIE Ul JalbHEWIIEero oOydeHus, u
MOKET MMPUMEHSTH TIOJTyYeHHBIC 3HAHUS 110 00pas3ily B CTAaHJAPTHOW CHTYaIlHH.

OreHka yIOBIETBOPUTEIBHO 3 Oajula - BBICTABISICTCS CTYIEHTY, IMOKa3aBLIEMY (parMeHTapHBIH,
pa3po3HEHHBIH XapakTep 3HaHWM, Jomyckaroniemy omuOku B (popMynrpoBKax 0a30BbIX HOHSTHH,
HapyIIEHUs] JIOTUYECKOH IMOCIeq0BaTeIbHOCTH B H3JIOKEHUM NPOTPAMMHOTO MaTepuana, ciado
BJIaJICET OCHOBHBIMU paszieslaMy y4eOHOH IporpaMMbl, HEOOXOAUMBIMHU IS AaJbHEHIEro 00y4eHus 1
C TPYAOM MIPUMEHSET MMOJYYCHHBIC 3HAHUS JJa)Ke B CTAHAAPTHON CHTYAIIHH.

OneHka HeyIOBJIETBOPUTENIBHO 2 Oauia - BBICTABISIETCS CTYACHTY, KOTOPBIA HE 3HAeT OOJIbLICH 4acTH
OCHOBHOTO COJEp)KaHUs y4eOHOH IpOrpaMMbl JUCHMIUIMHBI, JOIyCKaeT TrpyOble OmHOKH B
(OpMyITHpPOBKaX OCHOBHBIX IMPHUHIIMIIOB i HE YMEET MCIOIb30BaTh NOIYYCHHbBIC 3HAHUS TP PEIICHUN
THUIIOBBIX 33/a4.

OueHka HEYIOBIETBOPUTENbHO 1 Oajnm - BBICTABISAETCS CTYIEHTY, KOTOPHI HE 3HAeT OCHOBHOTO
coziepKaHusi yu4eOHOW MPOrpaMMBbl TUCHUILTUHEL, JTOMyCKaeT rpyOeiinire ommoku B (GOPMYIHPOBKAX
0a30BBIX TMOHATUH IUCLUIUIMHBI M BOOOIIE HE MMEET HAaBBIKOB PELICHUS THUIIOBBIX HMPAKTHYECKHX
3ajay.

HpI/IMep OK3aMCHAITMOHHOI'O ounera:

1. AnanTHBHAsI aBTOPErpeCCUOHHAS MOJEIb.

2. Boimykisie GpyHKIMH OTEpb. METOIBI MOCTPOCHHUS CMECE: NOCIEI0BATEIbHBIH U HEPAPXUIECKHIH.
[IpuBecTu npumepsl.

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

5. MeTonuyeckne MaTepuaJbl, onpeaesiiome NpoueIypbl OlleHUBAHUS 3HAHUIN, YMEHUH, HABHIKOB H
(W) onbITA AESATEJIbHOCTH

Bo Bpems mpoBeneHus 3k3aMeHa 0OydaromIMecss MOTYT IOJIb30BaThCS MPOrPaMMON JUCHMIUINHBI, a
TaK)Ke CIPABOYHOM JMTEPaTypOd, BBIYMCIUTEIBHONH TEXHUKOW, KOHCIIEKTaMHU JIEKIUH. ODK3aMeH
MPOBOIUTHCS IyTEM OpPraHU3alMK CIEIUAIBFHOTO ONPOCa, IPOBOANMOTrO B yCTHOH (opme.



