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 arTectanuu: 8 (BeceHHul) - JlnuddepeHunpoBaHHbIi 3a4eT

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

CamocrositensHas pabora: 75 gac.

Bcero gacos: 135, Bcero 3a4. ex.: 3

[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:

Kox 1 HauMeHoBaHHE KOMIIETEHIINHA WNHaukaTopsl JOCTHKEHHS KOMIIETEHIINH

VYK-3.2 BzaumoneicTByeT ¢ OpPYIMMH YJ€HAMH KOMaHIbI

YK-3 CnocoGeH ocymecTBIsSTh COLMATBHOE JUIsL TOCTIDKEHUSI TIOCTABICHHON 331841

B3aUMOJICHCTBUE U PEaIM30BbIBaTL CBOIO poiib B |YK-3.1  CrocobeH  ycTaHaBiuMBaTh  pa3Hble  BHJIBI
KOMaH/Ie KOMMYHHKAIIH (yuebnyto, Hay4HYIO, JIETIOBYIO,
He(OopMalIbHYIO U Jp.)
OIIK-4.1 Bmageer weTromaMu Hay4HOrO TIOMCKa |

MHTEJUICKTYaJbHOTO aHalu3a HH(OpPMALMH IPH PEUICHUU
3a7a4 npodeccHoHAIBHOM AesITeNbHOCTH

OIIK-4.2 3HaeT OCHOBHBIE UCTOYHUKU HAyYHO-TEXHUYECKOM

U (WId) TEXHOJOTMYeCKod uHMOpManuu B  00JACTH
OIIK-4 CriocobeH ocymiecTBiIsITh cOOp U . Pop
. npo¢ecCHOHANBHON e TeNbHOCTH
00pabOTKy HayYHO-TEXHUYECKOHN U (MJIIH)
OIlK-4.3 VYMmeeT cocCTaBiATh aHHOTAIMH, pedeparsl,

TEXHOJIOTUYECKON MH(POPMAIUK ATl peLICHUS

oubnuorpaduyeckue mepeyHn u 0030pbl MHPOPMALUHU B
($yHIaMEHTAIBHBIX U MPUKIATHBIX 33124

o0JacTu cBoei mpodeccuoHaIbHOM JIeATENIbHOCTH

OIIK-4.4 Bnageer HaBbIKaMu pabOTHl C KOMIBIOTEPOM H
KOMIIBIOTEPHBIMU CETSMU C LIEJbIO NOJyUEHUs], XpaHEHUs U
00pabOTKM Hay4yHOUW (TEXHHYECKOW, TEXHOJOTHYECCKOMN)
nHpopMaIun

OIIK-5.1 CnocobeH pemarh TOCTaBICHHbIC 3a/1a4d B
obnactu TEOPETHUECKUX u 9KCIIEPUMEHTAJILHBIX
UCCIIeJOBaHUN U pa3paboTOK

OIIK-5 CriocobeH yuacTBOBaTh B IPOBEICHUH
(byHIaMEHTAIBHBIX U TPUKJIAJHBIX

UCCIICAOBAHUM U pa3paboOTOK, CAMOCTOSTEILHO
OCBaMBaTh HOBbIE TEOPETUUECKHE, B TOM UHUCIIE,
MaTeMaTH4eCKHe METOJbI UCCIIEIOBaHUM, U
paboTars Ha COBPEMEHHOM dKCIIEPUMEHTAITLHON
HAay4YHO-HCCIIEI0BATEIbCKOM,
U3MEPUTENBHO-aHATIUTHYECKOH U
TEXHOJIOTMYECKOH anmaparype

OIIK-5.2 OOmagaerT CHOCOOHOCTBIO K OCBOECHHUIO HOBBIX
3HAHWW Ha OCHOBE W3YYCHUS JIUTEPATyphl, HAYYHBIX CcTaTeit
U IPYTUX UCTOYHUKOB

OIIK-5.3 CnocobeH k mpodeCCHOHANBHOW JKCILUTyaTaIluu

I1K-3 CiocobeH BEIOMpATh U IPUMEHSTE

COBPEMEHHO 9KCIIEPUMEHTAILHON
HAay4HO-UCCIEI0BATEIbCKON
(M3MEpUTENbHO-aHATUTHYECKOH M TEXHOJIOTUYECKOM)
anmnaparypsl

[MK-3.2 3naer o0macTh W KPUTEPUH TNPUMEHHUMOCTH
UCHOJNB3YEMBIX TEOPETUYECKUX IIOAXOIOB W  YMEHHE
OIICHUBATh TOYHOCTh MNPHUONMKCHHBIX aHATUTUYECKHX

MCTOO0OB BBIYMCIICHUMN




nojxozsiee odopynosanue, vHCTpyMeHThl 1 |[IK-3.1 3Haer npuHIMIBI paboThl W JIUAMa30HBl PabOvYHX
METO/IbI UCCIIEIOBAHUM IS PEIICHHS 3a]ad B |[IapaMeTPOB UCIIOJIb3yEMOT0 HAYYHOTO 000pyI0BaHUS

M30paHHOM NpeMeTHOI o0nacTu [IK-3.3 YmMmeer npou3BOANTH OLEHKY TOYHOCTH YHCIEHHBIX
METOJIOB, HCHOJB3yeMbIX Ha OBM, BbIYMCIHUTEIHHON
CIIO)KHOCTH  MCIIONB3yEMBIX  aJTOPUTMOB H  o0ObeMa
TpeOyeMBIX BHIYHUCIUTEIBHBIX PECYPCOB

[IK-4.1 3naer ynciieHHbIe MOPSIIKN BEIUYHH, XapaKTEPHBIX
JUIS COOTBETCTBYIOLIEH MpodeccnoHaIbHON 00IacTu

[TK-4 CriocoOeH KpUTHYECKH OLICHUBATh [IK-4.2 3HaeT WCTOYHUKH TPOUCXOKACHUS H yMEeT
MIPUMEHHUMOCTb UCIIONIb3YEMBIX METOAUK H MPOU3BOJUTH  OLEHKY  TOTPEITHOCTH  M3MEPEeHUH U
METOJIOB JIOCTOBEPHOCTH DKCIEPUMEHTAIIbHBIX PE3YJIbTaTOB

[MIK-4.3 CnocobeH 0060CHOBaTh NPUYUHHO-CIICACTBEHHBIE
OTHOIIICHHS UCTIONB3YEMbIX TOHITUH U MOJesei

3. IlepevyeHnb MJIAHUPYEMBIX Pe3yJIbTATOB 00yUE€HUS MO JUCUUILIHHE (MOIYJII0)
B pesynbsrare ocBOCHUS TUCIUTUIMHBI 00YYaIONTHUECs JOKHEI
3HaTh:
- OCHOBHBIC IIPHHIIUIIEI ¥ POOIEMATUKY TEOPHH 00yJCHUS MAIlVH,
- OCHOBHBIE METOJIbI U aJITOPUTMBI PEIICHUs 3a7a4 00yUEeHHS 10 MPELEACHTAM;
- OCHOBHBIC 00JTACTH MIPUMEHEHHSI STUX METOJIOB U AJITOPUTMOB;
- KiaccuUKaIu, KJIacTepu3aiuy U PEerpeCcCHu.
YMETh:
- popMaI30BaTh TOCTAHOBKY MPUKIIAAHBIX 33134 aHAIN3a JaHHbBIX;
- HCTIONIb30BaTh METOABI 00YUEHUS TI0 Mpele/IeHTaM ISl PelIeHUs] MPAKTHUYEeCKUX 3a/1a4;
- OIIEHUBATh TOYHOCTH ¥ 3(P(PEKTHBHOCTH MMOIYICHHBIX PEIICHUN.
BJIAJICTh:
- OCHOBHBIMH TOHSATUSMHU TEOPUU MAIIMHHOTO O0YYCHHUS,
- HaBBIKAMH CaMOCTOSATENBHOM paboThI MPH PEelICHUH TUTIOBBIX 3a7a4;
- KyJAbTYpPOU MOCTAHOBKU U MOAECIUPOBAHUS NPAKTUUECKHU 3HAUUMBIX 33]1a4;
- HaBBIKAMH TEOPETHUYECKOTO aHAIN3a PEATBHBIX 3a7[a4, PEIIaeMbIX C IIOMOIIBIO allTOPUTMOB O0yUYECHUSI
0 IpeleACHTaM.

4. Coep:xanue TUCUMILIUHBI (MOYJI5), CTPYKTYPHPOBAHHOE 10 TeMaM (pa3iesiaM) ¢ yKazaHUeM
OTBEJICHHOI'0 HA HUX KOJMYECTBA AKAAEMHYECKUX YaCOB 1 BH/I0B Y4eOHBIX 3aHATHI

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

TpynoeMKOCTb 110 BUAAM Y4eOHBIX 3aHATUH, BKIIIOYAs
CaMOCTOSITENIbHYO padoTy, Jac.
No Tema (pa3nen) TUCIUTUTMHBI
Jlekrum | Cemunapsr | JlaGopar. paboTs Camocr.
pabora
1 [IpornosupoBaHre BpEMEHHBIX PAIOB 4 4 9
2 [Touck accollMaTUBHBIX MPaBUI 2 2 7
3 Heifiponnsle cetu ry6okoro o0y4eHus 4 4 9
4 9BpI/ICT£I‘leCKI/Ie, CTOXaCTHUYECKUE, 4 4 9
HEJIMHEIHbIE KOMIIO3ULUH.
5 PamxupoBanue 2 2 7
6 PexomennarenbHble CUCTEMBL 2 2 7
7 Temarnyeckoe MoneTUpPOBaHNE 4 4 9
8 OO0yueHue ¢ OAKpeIUIeHUEM 4 4 9
9 AxTuBHOE 00yueHHe 4 4 9
Nroro gacos 30 30 75
[loaroroska k sK3aMeHy 0 gac.




OO01mas TpynoEMKOCTh 135 yac., 3 3au.en.

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

* 3ajada IPOrHO3UPOBAHMSI BpEMEHHBIX psA0B. [IpuMeps! NpuIloKeHUH.

*  DKCIOHEHIMAIbHOE CcKoyb3smiee cpeanee. Moaens Xonbra. Monens Teiina-Beimxa. Monenb
XomnbTa- YuHTepca.

* AganTHBHAs aBTOPErPECCHOHHAS MOJIEINb.

* Cnensmuunii KOHTpONbHBIN curHail. Mogens Tpurra-Jluya.

* ApanTuBHAas CENEKTHBHASI MOZEb. ATalITUBHAS KOMITO3ULIAA MOJEIEH.
+ JlokanpHas ajanTtanus BECOB C PETYIspU3aLeH.

2. ITouck accouMaTUBHBIX MPABUI

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

° HpHMepr MNPUKJIAAHBIX 3a4a4: aHaJIn3 PBIHOYHBIX KOP3WH, BBIJACJICHUC TCPMHWHOB M TCMATHUKU
TCKCTOB.

* AmroputM APriori. JIBa 2JTama: MOMCK 4YacThIX HaOOpOB W PEKYpCHUBHOE TOPOXKJICHHE
accOLMATUBHBIX paBWII. HeocTaTky v My TH yCOBEPIICHCTBOBAaHHS anropuTMa APriori.

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

» OOImee TpejacCTaBIeHHE O JAMHAMUYECKHX M HEPAPXUUYECKUX METO/AaX IOMCKA acCOIMATUBHBIX
TIpaBuIIL.

3. HeiiponHsie ceTH IIyOOKOro o0ydeHust

» Cgéprounsie He#ponHble cetn (CNN). Cséprounsiii HedpoHn. Pooling Heiipon. Bribopka
pa3meueHHbBIX n300pakeHuii ImageNet.

* CBEpTOYHbIEC CETH AJISI CUTHAJIOB, TEKCTOB, rpadoB, P

» Pexyppenrnbie Heliponnsie cetm (RNN). OOydenue pekyppeHTHbIX ceteil: Backpropagation
Through Time (BPTT).

* Cetu gonro#t kparkoBpemeHnHoi namstu (Long short-term memory, LSTM).
» Pexyppentnas cetb Gated Recurrent Unit (GRU).

* ABTOKOIMPOBUIMKH. BeKTOpHBIE NpeACTaBICHUS AUCKPETHBIX JAHHBIX.
 Ilepenoc oOyuenus (transfer learning).

» Camoo0byuenue (self-supervised learning).

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

4. 3BpI/ICTI/ILIeCKI/IG, CTOXaCTHYCCKUC, HCJIMHCHHBIC KOMIIO3HIINH.

* CTOXaCTUYECKHE METOABI: OTTHHT U METOA CITy4alHBIX MOANPOCTPAHCTB

. [Ipocroe romocoBanue (xkomurter OonbmnHCTBa). Anroputm ComBoost. Uaentuduxanms
HETUITUYHBIX 00BEKTOB (BEIOPOCOB).

* IIpeoOpa3oBaHne MPOCTOTO rOJIOCOBAHUS BO B3BELIEHHOE.

* O6006mueHne Ha 00JIBIIOE YHCIIO KIIACCOB.

 City4aifHblii Jiec.

* AHaJu3 CMEIIEHUs U BapHALUK IS IPOCTOTO I'OJI0OCOBAHUSL.

* Cmech anropuTMoB (KBa3HJIMHEIHAs KOMIO3HUINS), 00JIaCTh KOMIETEHTHOCTH, IpUMeph! (PyHKINI
KOMITETEHTHOCTH.



* Beimykiibie GyHKIIMK TOTEPh. METOABI MOCTPOSHHS CMECEH: TOCIeIOBATEILHBIA 1 HePAPXUICCKUH.
* [TocTpoenne cmecu anropuTMoB ¢ momoIipio EM-nono0Horo anropurma.

5. PanxupoBanue

* [TocranoBka 3aa4n 00y4YeHUsT paHKUPOBaHUIO. [I[puMepsl.

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

» Kpurepuu kauectBa pamkupoBanus: Precision, MAP, AUC, DCG, NDCG, pFound.
* PanroBas kinaccudukauus, OC-SVM.
* [Jomapusiit monxon: RankingSVM, RankNet, LambdaRank.

6. PexoMeHaTeILHBIE CUCTEMBI

* 3aaun KoyabopaTuBHON (PUIBTpaLMy, TPAaH3aKLMOHHBIE JaHHBIE U MaTPHULA CyOBEKTHI - OOBEKTHI.

» Koppensuuonasle MeTonsl user-based, item-based. 3amaya BoCCTaHOBIEHHS MPOITYIICHHBIX
3Ha4YeHUil. Mephl CX0/ICTBa CYOBEKTOB U OOBEKTOB.

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

» JlareHTHBIE METOIBl Ha OCHOBE MAaTPUYHBIX pa3JIokKEHUH. MeroJ DNIaBHBIX KOMIIOHEHT JUIs
paspexxennbix ganHbix (LFM, Latent Factor Model). MeTon cTtoxactTuyeckoro rpajieHra.

» HeorpuuarensHpie MaTpruuHbIe pa3ioxkeHrss. MeToa dyepeayIomuxcs HauMEeHbIINX KBaaparoB ALS.
* Mogens ¢ yuétom HesBHOM nHpopmanmu (implicit feedback).

* PexoMeHIanmu ¢ y4€TOM JIOMOJHHUTENBHBIX MPHU3HAKOBBIX NAHHBIX. JIMHEHHas W KBajpaTudHas
perpeccroHHble MozeiH, libFM.

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

7. TemaTuueckoe MOJEIUPOBAHUE

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

* BeposATHOCTHBIN JIATEHTHBIN ceMaHTHYeckuil aHann3 PLSA. Meronq mMakcuMyma mpaBIoIIono0Owus..
EM-anroputm. DnemenTtapHas uarepnperanus EM-anropurma.

» JlarentHoe pasmemienne Hupuxie LDA. Meton Makcumyma amocTepHOPHOM BEPOSTHOCTH.
Cryia’xeHHast 4acTOTHAs OLICHKA YCIIOBHON BEPOATHOCTH.

» HebaiiecoBckast muTepnperanuss LDA u e€ mpeumymiectBa. Perymspuszaropsl paspexuBaHus,
CIIAKUBAHUS, YACTHYHOTO 00Y4EHHS.

* AITUTUBHAS peryisIpu3anus TeMaTuaeckux Moneneil. Perymsapuszosannbiii EM-anroputm, Teopema
0 cTanroHapHoi Touke (mpumenenue ycnoBuil Kapyma—Kyna—Takkepa).

* Panmonansueiit EM-anroputm. OnnaiiHoBb1ii EM-anropuTm 1 ero pacnapajuieIuBaHue.
* MynsTHMOanpHas TeMaTnyeckas MOJEb.

* Perynsipuszarops! knaccuukaluy U perpeccuu.

* Perynsipusarops! AeKOppETUPOBaHHS U OTOOPA TEM.

* BHyTpeHHuE 1 BHEIIHNE KPUTEPUN Ka4€CTBA TEMAaTHUECKUX MOJIEIEH.

8. O0yueHue ¢ MoIKperieHueM

* 3ajaua 0 MHOropykoM Oanmute. JKamHele n sncwioH-xagHble crparerun. Merogq UCB (upper
confidence bound). Crparerus Softmax.

* Cpena amst 3KCIIEPUMEHTOB.

* AJJanTUBHBIE CTPATETUH HA OCHOBE CKOJNIB3SIIIMX CPEAHUX. METOA CpaBHEHHS C MOJIKPEIICHHEM.
Meron npecneaoBaHusl.

* [locranoBka 3ajaun B CiIy4yae, KOIJa arcHT BiUseT Ha cpedy. LIeHHOCTh COCTOSHMS CpeEmbl.
IlenHoCTh ACHCTBUSI.

* KanHble cTpaTeruyn MakCUMHU3aly IEHHOCTU. YPaBHEHUs ONTUMalbHOCTU bennmana.
* Meton BpemeHHbIX pazHocteld TD. Mertox Q-o0y4eHust.



» [IpamuentHast ontumuzanms crparerun  (policy gradient). CBs3p ¢ MakcUMH3anuen
log-nnpaBnonoxobus.

* [TocraHOBKa 3a/1a4¥ MTPpU HAJTMYUH HHPOPMAIIMHU O Cpelie B cirydae BbIOopa neiicTBrst. KOHTeKCTHBIM
MHOTOPYKUH OaH/IHT.

» Jlunelinas perpeccroHHasi MOJIENb C BEpXHEW JoBepuTesbHOM onenkoi LinUCB.

* OnieHUBaHNE HOBOH CTpaTeruy Mo OOJIBIINM UCTOPHUECKUM JAHHBIM.

9. AxTrBHOE O0y4eHHUE

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

» CoMIUIMPOBAHUE MO HeyBepeHHOCTH. [ToueMy akTHBHOE 00yUeHHe ObICTPEE MACCHBHOTO.

* CoMIUIMPOBAHUE MO HeconTacuio B komurete. COKpalleHHe MPOCTPAHCTBRA PEIICHUH.

* CoMIUTMPOBAHUE MO OKUIACMOMY U3MEHEHHUIO MOJICITH.

* CoMIUIMPOBAHUE MO OKUACMOMY COKPAIICHUIO OIITHOKH.

* CuHTEe3 00BEKTOR M0 KPUTEPHIO COKPAIICHUS JUCIICPCUH.

* B3BemmBanue 110 IIOTHOCTH.

* OlLeHUBAHNE KAYeCTBA AKTUBHOTO O0yUCHUSI.

* Brenenue u3ydammux JSHCTBHH B CTPATETHI0 aKTUBHOTO OOYYCHHMH. AJITOPUTMBI €-active u
EG-active.

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

5. Onucanue MaTepuaJIbHO-TeXHHYECKOH 0a3bl, HeO0X0MMON AJIsl OCYIeCTBJICHHUS 00Pa30BATEILHOIO
npouecca 1o JHCHUIIMHE (MOXYJII0)

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

OcHoBHas 1uTeparypa

1. Maremaruieckie OCHOBBI MAIIIMHHOTO 0OYYEHHS ¥ POTHO3UPOBAHUS, DIEKTPOHHAS BEPCHUS
rievarHoi myonukaruu / B. B. Betorun. — Mocksa, MITHMO, 2014

JomnonHurenbpHas auTeparypa

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

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

2. http://shad.yandex.ru — caiiT mikonel aHanM3a 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%D1
%86%D0%BE%D0%B2%29

8. IlepeyeHb MH(POPMANMOHHBIX TEXHOJIOTHIi, HCIIOIb3yEeMbIX NPH OCYLIECTBJICHNH 00pa30BaTeILHOIO
npouecca 1o AMCUMILIMHe (MOAYJII0), BKJII0OYasi lepeYeHb He00X0AUMOr0 NPOrpaMMHOI0 olecredyeHust
H HHPOPMALMOHHBIX CIIPABOYHBIX CHCTEM (IIPH HEOOXOAMMOCTH)

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



9. MeToauveckue YKazaHnus QJist oﬁyqaloumxm 0o 0OCBOCHMIO JTHCHUIIJINHBI (MO)_Iy.Tlﬂ)

YcnemHoe 0CBOEHHE Kypca TpeOyeT HanpsHKEHHOW caMOCTOsITENILHOM padoThHl cTyneHTa. B mporpamme
Kypca TpUBEJACHO MHHHUMAIBHO He0oOXoAMMOE BpeMs s pabOThl CTYyJeHTa HajJ TEMOHU.
CamocrosTenbHas padoTa BKIIFOUAET B CeOs:

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

— TOAITOTOBKY K MPAKTHUYECKUM 3aHSATHSAM, BBIMOJHCHHUE NOMAIHUX TEOPETHUECKUX M MPAKTHUCSCKHUX
3aIaHUM;

— MOJITOTOBKY K UG GEPEHIIMIPOBAHHOMY 3a4ETYy.



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
KBaJupuKaAnus: 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

Kox 1 HauMeHoBaHHE KOMIIETEHIINHA

NHaukaTopsl JOCTHKEHHS KOMIIETEHIINH

YK-3 CriocoOeH 0CyIIeCTBIATE COIMATEHOE
B3aUMOJICHCTBUE U PEaM30BbIBATH CBOKO POJIb B
KOMaH e

VYK-3.2 BzaumoneicTByeT ¢ ApPYIMMH YJ€HAMH KOMaHIbI
IUISL AOCTHOXKEHUS IOCTABICHHON 3a7a4u

VYK-3.1 CroocobeHn  ycTaHaBiuBaTb  pasHble  BUJBI
KOMMYHHKALUH (yuebnyto, Hay4HYIO, JIETIOBYIO,
He(OopMaIIbHYIO U Jp.)

OIIK-4 CriocobeH ocymiecTBiIsITh cOOp U
00pabOTKy HayYHO-TEXHUYECKOHN U (HJITH)
TEXHOJIOTMYECKOH MH(OPMAIIK ISl PELICHHS
(yHIaMEHTAIBHBIX U MPHUKIIAJHBIX 3329

OIIK-4.1 Brnageer weTromaMu Hay4HOrO TIOMCKa |
WHTEJUIEKTYyaJIbHOTO aHalin3a WHGOpMalM{ MpH PELICHUN
3a7a4 npodeccHoHAIBHOM AesITeNbHOCTH

OIIK-4.2 3HaeT OCHOBHBIE UCTOYHUKU HAyYHO-TEXHUYECKOU
u (W) TexHoJorHueckod wuHpopManmuu B OONIACTH
npo¢ecCHOHANBHON e TeNbHOCTH

OIlK-4.3 VYMmeeT cocTaBiATh aHHOTAIMH, pedeparsl,
oubnuorpaduyeckue mepeyHr U 0030pbl MHPOPMALUHU B
o0JyacTu cBoei mpodeccuoHaIbHOM JIeATENbHOCTH

OIIK-4.4 Bnageer HaBbIKaMu pabOTBl C KOMIBIOTEPOM H
KOMIIBIOTEPHBIMU CETSMU C LIEJbIO NOJyUEHUs], XpaHEHUs U
00pabOTKM Hay4yHOU (TEXHHYECKOW, TEXHOJOTHYECCKOMN)
nHpOopMaIun

OIIK-5 CriocobeH yuacTBOBaTh B IPOBEACHUH
(byHIaMEHTAIBHBIX U TPUKJIAJHBIX
UCCIIeOBAaHUI M Pa3pabOTOK, CAMOCTOSTEIEHO
OCBaMBaTh HOBBIE TEOPETHYECKHE, B TOM YHCIIE,
MaTeMaTHYECKHE METO/Ibl HCCIICAOBAHU, U
paboTars Ha COBPEMEHHOM dKCIIEPUMEHTAITLHON
HayYHO-HCCIICI0BATEIBCKOM,
U3MEPUTEIbHO-aHATUTUYECKOH 1
TEXHOJIOTUYECKOH ammaparype

OIIK-5.1 CnocobeH pemarh TOCTaBICHHbIC 3a/1a4d B
obnactu TEOPETHUECKUX u 9KCIIEPUMEHTAJILHBIX
UCCIIeJOBaHUN U pa3paboTOK

OIIK-5.2 OOmagaerT CHOCOOHOCTBIO K OCBOECHHUIO HOBBIX
3HAHWW Ha OCHOBE W3YYCHUS JMUTEPaTyphl, HAYYHBIX cTaTeit
U IPYTUX UCTOYHUKOB

OIIK-5.3 CnocobeH k mpodeCCHOHANBHOW JKCIUTyaTalluu
COBPEMEHHOM IKCTIEPUMEHTAIBHON
HAay4HO-UCCJIEI0BATEIbCKON
(M3MEpUTETHHO-aHATUTUYECKOW W TEXHOJIOTHYECKOM)
anmaparypsl

[MK-3 CriocobeH BbIOMpaTh U IPUMEHSTh
noaxozsiiee 000pyaoBaHNE, UHCTPYMEHTHI U
METO/Ibl HCCIICIOBAHUM IS peIlleHHs 3a/1a4 B
n30paHHON MPEAMETHOM 00IacTi

[MK-3.2 3naer o0macTh W KPUTEPUHU TNPUMEHHUMOCTH
UCHOJNB3YEMBIX TEOPETUYECKUX IIOAXOIOB W  YMEHHE
OLICHMBATh TOYHOCTh HPUONMKEHHBIX AHATUTHUYECKHUX
METO/I0B BBIYMCIICHHMA

[IK-3.1 3naer npuHOMIIBI PabOTHI M JHara3oHbl paboumx
[apaMeTpoOB HCIOIb3YEMOT0 HAyYHOTO 000pyI0BaHUS

[IK-3.3 Ymeer npou3BOAUTH OLEHKY TOYHOCTH YHUCIECHHBIX
METOJIOB, HCHONB3yeMbIX Ha OBM, BBIYMCIUTENHHOU
CIIO)KHOCTH  WCIIONB3yeMbIX  alTOPUTMOB H  o0beMa
TpeOyeMbIX BBIYUCIUTEIBHBIX PECYPCOB

[MK-4 Crioco0OeH KpUTHYECKH OIIEHUBATh
MPUMEHUMOCTD UCIIOJIb3YEMbIX METOIUK U
METO/IOB

[1K-4.1 3Haer 4nciIeHHBIE TOPSAKA BEIMYUH, XapaKTEPHBIX
JUISL COOTBETCTBYIOIIEH MpodeccHoHaIbHON 00macTu

[IK-4.2 3HaeT HCTOYHUKH TPOUCXOXKACHUA U yMeeT
MPOU3BOAUTH  OLIGHKY  IOTPEIIHOCTH  HM3MEpPeHHH |
JOCTOBEPHOCTH IKCIIEPUMEHTAIBHBIX PE3YJIbTAaTOB

[IK-4.3 Cnocobern 000CHOBaTh NPUIHHHO-CIICIACTBEHHBIC
OTHOLLUEHHUSI UCIOJIb3YEMBIX IIOHATHI U MOJENEHN

2. Iloka3aTe/in OLlEHUBAHUA KOMITETEHIU

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

3HATb:




- OCHOBHBIC IPUHIMIIEI U TPOOIEMATUKY TEOPUU O0OYUIEHUS MAIlUH;
- OCHOBHBIE METOJbI U AJITOPUTMBI PEIICHNUS 3a1a4 00yUeHHS 0 MPELEACHTaM;
- OCHOBHBIE 00JIACTH NPUMEHEHHS ITUX METOJOB U aJTOPUTMOB;
- Kiaccu(puKay, KJacTepu3alnuu U PerpecCcHu.
yMeTh:
- (hopManM30BaTh MOCTAHOBKH MPUKIAJHBIX 33/1a4 aHAJIN3a IaHHbIX;
- MCIOJIB30BaTh METOBI OOYUEHHS 110 IpeLeleHTaM Ul PeICHHS TPAKTUIECKUX 3a/1ay;
- OLIEHMBATh TOYHOCTh M IP(PEKTUBHOCTH MOTYUEHHBIX PEIICHHH.
BJIaJeTh:

- OCHOBHBIMH HOHSTHSAMH TEOPUU MAIIMHHOTO 00Yy4EHHUS;

- HaBbIKAMH CaMOCTOATEIBHOM paboThl IPH PEeIICHUH TUIOBBIX 3a7ad;

- KyJITypO# IOCTAHOBKU ¥ MOJIEIMPOBAHUS IPAKTUUECKU 3HAUMMBIX 3a/1a4;

- HaBBIKAMH TEOPETHUYECKOTO aHAIIN3a PEAIbHBIX 3a7ad, PEIaeMbIX C IIOMOIIBIO aJITOPUTMOB O0yUYCHHUS
110 IIpeLeACHTaM.

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

1. 3aga4ya mporHO3MpPOBaHMSI BPEMEHHBIX PI0B. [IpuMephI MPUITOKEHHIH.

2. AnanTuBHas aBTOPETPECCHOHHASA MOJIENb.

3. AjanTuBHas CEICKTHBHAS MOJAENb. AJAaNTUBHAS KOMIIO3UIUS MOZICIICH.

4. TloHsTHE acCONMATHBHOTO MPABHJIA U €TO CBS3h C TIOHSATHEM JIOTHUECKONH 3aKOHOMEPHOCTH.

5. Ilpumepsl npukIagHbIX 3afad: aHAJIW3 PbIHOYHBIX KOP3HH, BBIAEICHHE TEPMHUHOB U TEMAaTHKU
TEKCTOB.

6. Anropurm APriori. /IBa »3Tama: mouMcK 4YacThIX Ha0OpPOB M PEKYPCHBHOE IOPOXKIEHHE
ACCOIMATUBHBIX MpaBW. HenocTaTku v MyTH yCOBEPIIEHCTBOBaHMUS anroputma APriori.

7. OOmiee mpencTaBiIcHWE O JUHAMUYECKHX M HEPAPXUUYECKHUX METOJ[aX IOUCKa acCOIMATHBHBIX
TIpaBUIIL.

8. CBEpTOUYHBIC CETH ISl CUTHAJIOB, TEKCTOB, TpadoB, UTP.

9. ABTOKOIUPOBIIMKH. BEKTOpHBIE MPECTAaBICHUS TUCKPETHBIX JAHHBIX.

10. Ilepenoc oOyuenus (transfer learning).

11. Camoobyuenue (self-supervised learning).

12. CroxacTu4eckne METO/Ibl: OITTHHT M METOJ CITyYaifHbIX ITOIIPOCTPAHCTB.
13. TIpeoOpazoBanue IPOCTOrO rOJIOCOBAHUS BO B3BEILICHHOE.

14. O6001eHue Ha 6OIBLIOE YHCIIO KIACCOB.

15. Ciiyuaiinblii Jiec.

16. Bemyknaeie ¢yHKOEE TOTEph. METOABI TMOCTPOCHHS CMECEH: TOCIeNOBaTeNbHBI U
HEPaApPXUUECKUM.

17. TlocTpoeHue cMecH anropuTMOB ¢ oMolIbio EM-mono0Horo anroputma.
18. TTocTanoBka 3aa4un 00y4eHHS paHKUPOBaHUIO. [[puMepHI.

19. MynpTHUMOZAAIbHAA TeMaTHYECKast MOJIETb.

20. Perynsipuzarops! KiacCU(QHKAINN U PETPECCHH.

21. Perynspu3zaropsl JeKOppPEIUPOBAHIS U 0TOOPA TEM.

22. BHyTpeHHUE U BHELIHUE KPUTEPUH KaueCTBa TEMaTHYECKUX MOJEIIEH.

23. 3amaua o mMHOropykoMm Oanamre. JKamuble n sncunon-xkanueie crparerud. Meroq UCB (upper
confidence bound). Crparerus Softmax.

24. Cpena Juist SKCTIEPUMEHTOB.

4. IlepeyeHb THNOBBIX (IPMMEPHBIX) BOIIPOCOB M TeM JJISI IPOBEAeHHUA IIPOMEKYTOYHOM aTTecTaluu
o0y4yarommxcst

1. DOkcroHeHIMaNbHOE CcKoNb3smiee cpeanee. Momens Xonbra. Mogens Teitna-Belimxa. Monens
XomnbTa-YuHTepca.

2. Crepsmumii KOHTPOIBHEIN curHan. Moaens Tpurra-Jlnya.
3. JlokanpHas azanTanus BECOB C PEryIApU3aLieH.

4. Anroputm FP-growth. Ilonsarus FP-nepeBa u ycnoBHoro FP-nepesa. [IBa sTama momcka 4acThIx
HabopoB B FP-growth: moctpoenne FP-nepeBa u pekypcuBHOE MOPOXKICHUE YACTHIX HAOOPOB.



5.  Cséprounsie Heliponnbie cetn (CNN). Caéprounsiii HelipoH. Pooling Helipon. Bwibopka
pa3meueHHbIX n300pakeHuit ImageNet.

6. Pexyppenrnsie Heiponnsle cetn (RNN). OOydenue pekyppeHTHBIX cereil: Backpropagation
Through Time (BPTT).

7. Cetu nonroii kparkoBpemeHHo namst (Long short-term memory, LSTM).

8. PekyppentHnas cetb Gated Recurrent Unit (GRU).

9. TeneparuBHble cocTszarenbhble ceTH (GAN, generative eadversarial net).

10. Tlpoctoe romocoBanue (komuteT OonbimHCTBA). Anroputm  ComBoost. Waentudukarus
HETUTTUYHBIX 0OBEKTOB (BBIOPOCOB).

11. Ananus CMCHICHUS U Bapualyu JJIs1 MPOCTOr0 roJioCOBaHUs.

12. Cmech anropuTMOB (KBa3WJIMHEHHAS KOMIIO3UIHS), 00JacTh KOMIIETEHTHOCTH, IPUMeEPhl (yHKLUI
KOMIIETEHTHOCTH.

13. Ilpu3Haku B 3ajade pPaHKUPOBAHUS IOMCKOBOHM BBIAAUU: TEKCTOBBIEC, CCHUIOYHBIE, KIIHMKOBBIC.
TF-IDF. PageRank.

14. Kputepuu xadectBa pamxuposanus: Precision, MAP, AUC, DCG, NDCG, pFound.
15. Panrosas knaccudukanus, OC-SVM.
16. Tomapusiii mogxom: RankingSVM, RankNet, LambdaRank.

17. 3amaun KoTabOpPaTMBHOW (HMIIBTPALMU, TPAH3AKIMOHHBIC JaHHBIE W MaTpHIa CYOBEKTHI -
O0OBEKTEI.

18. Koppensiimonnsie MeToabl user-based, item-based. 3agada BOCCTaHOBJIEGHUS TPOMYHICHHBIX
3HaYeHUH. Mepbl cX01CcTBa CyOBEKTOB H OOBEKTOB.

19. JlarenTHBIC METOABI HA OCHOBE OU-KiIacTepuzaunu. Anroput™ bpermana.

20. JlareHTHBIE METOIBI Ha OCHOBE MATPUUYHBIX DPAa3IOKEHHHA. MeETOI TIaBHBIX KOMIIOHEHT JUIs
paspexxennbix ganHbix (LFM, Latent Factor Model). MeTon cToxacTH4ecKOro rpajicHTa.

21. HeorpuuarenbHble MaTpUyHbIC pa3iIOKeHHA. MeTox uepenyroluxcs HauMEHBIINX KBaJIpaToB
ALS.

22. Mogens ¢ yuérom HesiBHOM nHpopmauu (implicit feedback).

23. PexomMeHIanuu ¢ y4€TOM JOTNOJHUTEIBHBIX MPU3HAKOBBIX HAaHHBIX. JIMHEWHas W KBaJpaTH4Has
perpeccroHHbIe Moz, libFM.

24. W3mepenue KadecTBa pekoMeHaanui. Mepbl pasHooOpaszust (diversity), HoBH3HBI (novelty),
MOKpBITHSA (coverage), noraanuBoctu (serendipity).

25. 3agavya TeMaTH4eCKOTO MOACTUPOBAHNS KOJIIEKLIIUH TEKCTOBBIX JOKYMEHTOB.

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

27. JlatrentHoe pasmemienue [upuxne LDA. MeTton MmakcumMyMma amocTepHOPHONW BEPOSTHOCTH.
Cryia>xeHHas 4acTOTHAs OLCHKA YCIIOBHOM BEPOATHOCTH.

28. HebaiiecoBckass untepnperauuss LDA u e€ mpeumymectBa. Perymsipuszatopbl pa3pe:KuBaHHA,
CIIAKUBAHUS, YACTHYHOTO O0Y4EHHS.

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

30. Paunonansusiit EM-anroputm. OnnaiiHoBblii EM-alropuT™ u ero pacrnapajjieuBaHue.

31. ApanTuBHBIE CTpaTeTMH Ha OCHOBE CKOJIB3AIIMX CpeJHMX. MeTon CpaBHEHUS C MOAKPEIICHHUEM.
Meron npecnenoBanusl.

32. IlocraHoBKa 3ajaud B cllyyae, KOIa areHT BiuUseT Ha cpely. LIeHHOCTb COCTOSIHMSI Cpenbl.
LleHHOCTB NEHCTBHS.

33. JKagHble cTpareru MaKCUMHU3aluy [IEHHOCTH. YpaBHEHHS ONTUMAJIBHOCTH bemMaHa.

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

35. IpapgmentHas ontummzanms crparerud (policy gradient). CBsi3p ¢  MakcUMH3anMen
log-nipaBmonomoous.

36. IloctaHoBKa 3ajaud NpU HaIWYUKM HHPOpPMAIMKM O CpeAe B Cilyyae BBIOOpa JeHCTBUSL.
KonrexcTHbIil MHOTOpYKHI OaHIUT.

37. Jlunelinas perpecCUOHHAs MOJIETh C BEpXHEH moBepurenbHoii orfeHkor LinUCB.

38. OueHnBaHue HOBOH CTpATETUu MO OOJIBIINM UCTOPUIECKUM JTaHHBIM.

39. IlocraHoBKa 3afa4u MAIIMHHOTO 00y4eHusi. OCHOBHBIEC cTpaTeruu: 0T00p 0OBEKTOB U3 BBIOOPKHU U
W3 IIOTOKA, CHHTE3 00BLEKTOB.

40. CommmupoBaHue TI0 HeyBepeHHOCTH. [louemy akTUBHOE 00ydeHHE ObICTpee MacCUBHOTO.

41. CoMimupoBaHue MO Hecomtacuio B komurere. CokpalieHne MpoCTPaHCTBA PEIIeHHH.



42. CoMIITUpOBaHUE TI0 0KUAEMOMY U3MEHEHHIO MOJIEIIH.

43. CoMITUpoBaHHE TIO0 0XKHJIAEMOMY COKPAIICHUIO OITUOKH.

44. CunTte3 00BEKTOB TI0 KPUTEPHIO COKPAIIICHHSI TUCTIEPCHH.

45. B3pemuBaHue 10 INIOTHOCTH.

46. OrleHMBaHKE KaueCcTBa aKTUBHOTO O0YYCHUSI.

47. BBeneHue M3y4aroIUX JCHCTBHI B CTPATETHIO AKTUBHOTO OOYYeHWH. ANTOPUTMBI g-active U
EG-active.

48. [IlpumeHenne oOy4eHHUs C MOIKPEIIEHUEM JJisl aKTUBHOTO 00y4YeHHsl. AKTHBHOE TOMIICOHOBCKOE
COMILIMPOBAHUE.

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 PaBUIbLHOE 0OOCHOBaHHE
HPUHATHIX PELICHAMN.
Ouenka ommMyHO 9 OamuoB -  BBICTABISETCA  CTYHACHTY, II0OKa3aBIIEMy BCECTOPOHHHE,
CHCTEMaTH3UpPOBaHHbIC, IIyOOKHE 3HaHMA Y4eOHOW HpOrpaMMbl JUCLUUIUIMHBI U YMEHUE YBEPEHHO
MPUMEHATh X Ha NPAKTHKE MPU PEIleHNH KOHKPETHBIX 3a71a4, CBOOOIHOE U MPaBUIbHOE 000CHOBAHUE
NPUHSATHIX PEIICHUH.
Onenka oOmIMYHO § Oa/uIOB -  BBICTaBISCTCS  CTYIEHTY, IIOKa3aBIIEMY BCECTOPOHHHE,
CHCTeMaTH3UPOBaHHbIE, ITyOOKHE 3HAHUS y4eOHOH MPOrpaMMbl JUCLUIUIMHBI U yMEHHE YBEPEHHO
NPUMEHATh MX Ha MPaKTHKE MPU PEIICHUH KOHKPETHBIX 3a]ad4, MPaBUIbHOE 000CHOBAaHHME MPUHSATHIX
peleHni, ¢ HeKOTOPbIMU HEZ0UeTaMu.
Onenka xopomio 7 0aioB - BEICTaBIISIETCS CTYACHTY, €CJIM OH TBEPJO 3HAET Marepuall, TPaMOTHO U 1O
CYILECTBY M3JIaraeT €ro, ymMeeT HPUMEHATh IOJY4YCHHbIC 3HAHUS HAa MNPAKTHKE, HO HEAOCTATOYHO
rpaMOTHO 00OCHOBBIBAET MOITYUYCHHBIEC PE3YIJIBTATHI.
Ouenka xopoio 6 6ajIoB - BBICTaBISAETCS CTYIACHTY, €CIIM OH TBEPJO 3HAET MaTepHa, IPaMOTHO H I10
CYLIECTBY M3JIaraeT €ro, yMeeT MPUMEHSITh MOITY4YCHHbIC 3HAaHHUSI Ha NIPAKTUKE, HO JOIMYCKAeT B OTBETE
WIN B PELICHNH 3a]1a4 HEKOTOPbIe HETOYHOCTH.
Onenka Xopomio 5 6ayuIoB - BBICTABISIETCS CTYACHTY, €CJIM OH B OCHOBHOM 3HAeT MaTepuall, FPaMOTHO
U TI0 CYIIECTBY M3JIaraeT €ro, yMeeT INPUMEHATH MOJyUYCHHbIC 3HAHUS Ha MPAKTHUKE, HO JIOMyCKaeT B
OTBETE WJIH B PELICHUH 3a]a4 JOCTATOYHO OOJBIIOE KOJIMYECTBO HETOYHOCTEH.
OneHka ymoBIETBOPUTENbHO 4 Oanya - BBICTABISETCS CTYIEHTY, IMOKa3aBIIeMy (parMEeHTapHBIH,
pa3pO3HEHHBII XapakTep 3HAHUM, HEJIOCTATOYHO IpaBHUJIbHBIE (OPMYIUPOBKH 0a30BBIX MOHITHH,
HapyILIEHHUs JIOTHYECKOW MOCIIeIOBATEIILHOCTH B M3JIOKEHUH IPOTPAMMHOTO MarepHaia, HO MPHU 3TOM
OH OCBOWJI OCHOBHBIE Pa3JieNibl yueOHOW NMpOrpaMMBbl, HEOOXOAMMBIE Ul JaJbHEHIIero oOy4eHus, U
MOYKET IPUMEHSTH MOJy4YeHHbIE 3HAaHUA 110 00pa3iy B CTAHJAPTHON CUTYyallnH.
OneHka ymoOBIETBOPUTENHHO 3 Oaiya - BBICTABISICTCS CTYIEHTY, IMOKa3aBIIeMy (parMEeHTapHBIH,
pa3po3HEHHBIH XapakTep 3HaHWM, JONycKarollemy OmHOKH B (POpMyIHpoBKax 0a30BBIX MOHATHH,
HapyIIEHUs] JIOTUYECKOH TI0CIEe0BAaTeIbBHOCTH B H3JIOKEHHHM IPOrPaMMHOrIO Marepuaia, ciaalo
BJIaJIeET OCHOBHBIMHU pa3jeslaMH y4eOHO! MporpaMmbl, HEOOXOAUMBIMHE JUTS JaJIbHEHIero o0y4eHus U
C TPYZIOM IIPUMEHSET [TOJyYCHHbIE 3HAHUS AaKe B CTAHAAPTHOW CUTYalHH.
OneHka HEyJOBJIETBOPUTENIBHO 2 Oalia - BBICTABISIETCS CTYACHTY, KOTOPBII HE 3HAaeT OOJNbIIEH YacTH
OCHOBHOTO COAEp)KaHUs y4eOHON IpOorpaMMbl JUCHMIUIMHBI, JONyCKaeT rpyOble OmMOKH B
(hopMyIIMpOBKaxX OCHOBHBIX NPHUHIMUIIOB H HE YMEET HCIIOJIb30BaTh MOMyUYeHHBIC 3HAHUS MIPH PELICHUU
THUIIOBBIX 33/a4.
OueHka HEYNOBIETBOPUTENbHO | 0aml - BBICTABISIETCS CTYAEHTY, KOTOPBI HE 3HAET OCHOBHOTO
cozep)kaHusl y4eOHOH MporpaMMbl IUCLUILTUHBI, JOIycKaeT rpyOeiimne omuOKd B (HOPMYTUPOBKAX
0a30BBIX MOHATUH JUCLUIUIMHBI U BOOOIIE HE HMMEET HABBIKOB DPEIICHHUS THIOBBIX MPAKTHYECKHX
3ajay.

HpI/IMep OK3aMCHAITMOHHOI'O ounera:

1. AnanTHBHAsI aBTOPErpECCHOHHAS MOJEIb.
2. Boinmykiibie QpyHKIUH TOTEPh. METOABI MOCTPOEHHS CMECEH: MOCIICAOBATEIbHBIN 1 HePapXUUCCKUH.
[IpuBecTu npumepsl.



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

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

Bo Bpemss mnpoBenenus auddepeHUIHpPOBaHHOTO 3adera OOydalolIMecss MOTYT IOJb30BaThCS
NpOrpaMMOM JUCLHMIUIMHBI, a TakXe CIPaBOYHOM JIMTEPATYPOM, BBIYMCIUTEIBHOW TEXHUKOM,
KOHCIIeKTamMH JieKuuil. JJuddepeHnpoBanHblii 3a4e€T TPOBOAUTHCS MTyTEM OPTaHU3aUH CIICHUAIBHOTO
OIIpoca, NPOBOIUMOTO B YCTHOM (hopme.



