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

YTBEPXKJAEHO
3amecTuTeNb AUPEKTOPA

10.0. Co00i1b

PaGouyas nporpamMma qucuunJIMHbI (MOXYJIs1)

10 TUCHHILJIMHE: CoBpeMeHHbIE MOJIETTH MAIIMHHOTO 00y4YeHHUs
110 HANPABJICHUIO: [IpukmnagHas MateMaTuka 1 HHGOpMaTHKa
NpopuJIb NOArOTOBKHU: Hayku o naHHbIX

LEHTP JONOJHUTEIBHOTO, JOMOIHUTEILHOTO IPO(eCcCHOHATBHOTO U
onyaitH-o0pazoBanus "Ilyck"

HEHTP AONOJHUTEIBHOTO, TOMOIHUTEIHLHOTO PO(eCcCHOHATBEHOTO U
oHnait-oopazosanus "Ilyck"

Kypc: 2
KBaJIMpUKALUS: MarucTp

CemecTp, hOpMBI MPOMEKYTOUHOH arTecTanuu: 3 (OCEHHUH) - DK3aMeH

AynuTOpHBIX 4acoB: 22 BCETO, B TOM YHCIIE:
JIEKIIMHU: 2 4ac.
cemuHapsl: 20 gac.
nabopatopusle 3ansaTus: 0 gac.

CamocrosrensHas padora: 83 gac.
[TonroroBka k 3x3ameny: 30 yac.
Bcero gacos: 135, Bcero 3au4. ex.: 3
[IporpamMmy cocraBunu:

A.B. ®unaros, npenogasareib
C.B. [loponuH, penogaBarein
K.A. JlanuH, cTapmmii METOAUCT

[Tporpamma oOCy>X/IeHa Ha 3aCEJaHUU LIEHTPA JOMOJIHUTEIHLHOTO, TOTIOITHUTEILHOTO MPOPECCUOHATBHOTO H
oHnaitH-oopazoBanus "I[lyck" 01.03.2025



B kypce mnpuBomsTcs npumepsl

MPUKIAAHBIX 3aJad  KiaccH(HKAINH,

AHHOTANMA

perpeccus, paH)XUPOBAHUSI.

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

- copMHUpPOBaTh TEOPETUYECKHE U MPAKTHUECKUE 3HAHUS B 001aCTH 00y4eHHsI MAIlIUH, COBPEMEHHBIX
METOJIOB BOCCTAHOBJIEHHS 3aBUCUMOCTEH IO AMIUPHYECKUM IaHHBIM, BKJIIOYAs JUCKPUMHUHAHTHBIN,

KJIACTEPHBIN U PETPECCUOHHBIN aHAJIN3.

3agauu AUCHUILIHHBI

- OCBOUTbH METObI KOPPEKTHOM (HOPMYIHPOBKH 331a4 B TEPMUHAX MAIIMHHOTO O0yUCHHMS;

- OBJIaZICTb HABbIKAMHU IIPAKTUYCCKOI'O PCHICHUS 3aJa4 MHTCIJICKTYaJIbHOI'O aHaJIn3a JaHHbIX.

2. llepedyens popmMupyemMbIX KOMIETeHUMH

OcBoeHue TUCIUILTMHBI HAITPABICHO Ha (DOPMUPOBAHHE CICAYIONINX KOMITETEHITHIA:

Kox 1 HauMeHoBaHHE KOMIIETEHIINHA

WNHaukaTopsl JOCTHKEHHS KOMIIETEHIINH

YK-6 CriocoGeH onpenessTh U peaan30BbIBaTh
HNPUOPUTETHI COOCTBEHHOM EATEILHOCTH U
CIIOCOOBI €€ COBEPIICHCTBOBAHUS HA OCHOBE
CaMOOLICHKH

VYK-6.1 YmMmeer pemarp 3a/1aud COOCTBEHHOTO JIMYHOCTHOTO
u  npoeccHOHANBHOTO  Pa3BUTHS,  ONPEHENATh H
peann30BbIBaTh MIPUOPHUTETHI COBEPIICHCTBOBAHUS
COOCTBEHHOM IESTENLHOCTH

VK-6.2 OueHuBaer CBOI ACATECIBHOCTH, COOTHOCHUT IICJIH,
CHOCOOBI M CpEICTBa BBHIMOJHEHUS JIESTEILHOCTH C €6
pe3yabTaraMu

OIIK-1 CriocobGeH pemiarh akTyallbHbIC 3aa49H
($yHIaMEHTaIbHOHN U NPUKIIAJAHON MaTeMaTHKH

OIIK-1.2 Cnocoben 0000mars ¥ KPUTHYECKH OIECHUBATH
OIBIT WM PEe3yJIbTaThl HAYYHBIX HCCICNOBaHUA B 00IaCTH
npo(heCCHOHANTBHOM IESTENbHOCTH

OIIK-1.3 IlonnmMaeT MeXIUCUUILTUHAPHBIC CBSI3U B 00JacTu
MPHUKIAIHON MaTeMaTHKH W MH(QOPMATHKH W CIIOCOOCH WX
OPUMEHATh MpPHU PpelIeHWH 3agad  [po¢eCCHOHANBHOM
JEeSITeIbHOCTU

OIIK-3 CniocobeH pa3pabaTbiBaTh
MaTeMaTHueCKHe MOJICIH U IPOBOAUTH UX
aHaJIM3 MPU PEIICHUH 33/1a9 B 00IaCTH
npo(heCCHOHATBHOM ESTENbHOCTH

OIIK-3.3 Binazeer aHaIUTUYECKUMUA U BBIUYUCIUTEIBLHBIMUA
METOJIaMU pEIICHUs, 3a/lad, MOHMMAeT W YYUTHhIBaeT Ha
MPAKTHUKE TPAHMIIBI IPUMEHUMOCTH TIOTY4aeMbIX pElIeHUH

OIIK-3.2 Bnazmeer wucciieqoBareibCKUMU METOJAAMH U
CrocoOeH HCIONIb30BaTh WX IPH PEIICHUM HOBBIX 337134,

OIIK-4 Criocoben KoOMOMHUPOBATh U
aJlanTHPOBATh CYIIECTBYIOIINE
MH()OPMaHOHHO-KOMMYHHKAITUOHHBIE
TEXHOJIOTUH ISl PELICHHs 3a/1a4 B 001aCTh
npodecCHOHAIBHON IS TeTbHOCTH

NpUMEHSST 3HAHUS W3 pa3IMyHBIX O0MacTed HaykKu
(TeXHHUKN)

OIIK-4.1 Ymeer MIPUMEHSTh
WH(POPMALMOHHO-KOMMYHHUKALIMOHHBIE ~ TEXHOJIOTUH VIS

MOWCKa W aHanmu3a NpoQEeCCHOHANBHON WH(pOpPMAIINH,
BBIJICJICHUS B  HEH  DIABHOTO, CTPYKTYpUPOBAHUS,
ohopMIIeHHsST M TPEACTAaBICHHS B BUJE AHAIUTHYCCKUX
0030pOB ¢ 000CHOBaHHBIMH BBIBOJITAMH ¥ PEKOMEHIAIIHSIMHU

OI1K-4.3 CnocobeH aaanTupoBarh 3apy0eKHbIE KOMILIEKCHI
o0paboTkn  wHPOpPMALMKM W aBTOMATH3HPOBAHHOTO
MPOEKTUPOBAHUS K HY’K/1aM OT€4ECTBEHHBIX MPEANPHUATHI

OIIK-6.1 Crocoben ananmu3upoBarh 3ajady, [JIAHHPOBAThH
MyTH pEIIeHHs, MpeyiaraTh U KOMOWHUPOBATH CIOCOOBI
peleHus




OIIK-6 Criocoben BbIOUpath u (M) OIIK-6.2 CnocobeH paspabaTbiBaTh W MOJEPHU3UPOBATH

pa3pabaTbIBaTh MOAXO/BI K PEIICHHIO TUIIOBBIX |IIPOrpaMMHOE u anmnaparHoe o0ecrnieyeHue
Y HOBBIX 33/1a4 B 00J1aCTH MHPOPMATUKH U MH()OPMAIMOHHBIX U AaBTOMATH3UPOBAHHBIX CUCTEM

BBIYHCITUTEIbHON TEXHUKH, yIUTBIBASI OIIK-6.5 CmocobeH  caMOCTOATENHHO  IMPUOOpPETATh,
0COOCHHOCTH U OTPaHHYCHHS Pa3IINYHBIX pa3BUBAaThH u IIPUMEHATH MaTeMaTU4YECKHUe,
METONOB pCHICHUA €CTECTBEHHOHAYYHEIE, COLIMAIIEHO-OKOHOMUYECKHE u

npodeccuoHabHbIe 3HAHUS sl PEHICHUs] HeCTaHAapTHBIX
3a/a4, B TOM 4YHCIE B HOBOM WJIM HE3HAaKOMOW cpele W B
MEXIUCLUITIMHAPHOM KOHTEKCTE

3. IlepevyeHpb MIAHUPYEMBIX Pe3yJIbTATOB 00yUE€HUS MO JUCHUILIHHE (MOIYJII0)
B pesynbsrare oCBOCHHS TUCIUTUIMHBI 00YYaIONTHUECs JOKHEI
3HaTh:
- OCHOBHBIE PUHITUIIBI U TIPOOJIEMATHKY TEOPUU OOYUSHUS MAIIIVH;
- OCHOBHBIEC METOJIbI M AJITOPUTMBI PEIICHHS 3a/1a4 OOy4eHUs 110 TIpere/IeHTaM;
- OCHOBHBIE 00JIaCTH MPUMEHEHUS 3TUX METO/IOB U AJITOPUTMOB;
- KJTacCU(HKAIINH, KITACTEPU3AIIUN U PETPECCUU.
YMETh:
- popMaI30BaTh TOCTAHOBKY MPUKIIAAHBIX 33134 aHAIIN3a JaHHbBIX;
- HCTIONIb30BaTh METOABI 00YUEHUS TI0 Mpele/IeHTaM ISl PelIeHUsI MPAKTHUYECKUX 3a/1a4;
- OIIEHUBATh TOYHOCTH ¥ 3(P(PEKTHBHOCTH MMOIYICHHBIX PEIICHUN.
BJIAJICTh:
- OCHOBHBIMHY TOHSATUSMHU TEOPUU MAIIMHHOTO O0YYCHHUS,
- HaBBIKAMH CaMOCTOSATENBHOM paboThI MPH PelICHUH TUTIOBBIX 3a7a4;
- KyJAbTYpPOU MOCTAHOBKU U MOAECIUPOBAHUS NPAKTUUECKU 3HAUUMBIX 33]1a4;
- HaBBIKaMH TEOPETHYECKOTO aHAIIM3a PeallbHBIX 3a/1a4, PEIacMbIX C TTIOMOIII0 AJITOPUTMOB O0YUIEHHUS
0 IpeleACHTaM.

4. Coep:xanue TUCUMILIUHBI (MOYJIs), CTPYKTYPHPOBAHHOE 110 TeMaM (pa3iesiaM) ¢ yKazaHueM
OTBEJICHHOI'0 HA HUX KOJIMYECTBA AKAAEMHYECKUX YaCOB 1 BHI0B Y4eOHBIX 3aHATHI

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

TpyaoeMKoCTb IO BHIaM y4eOHBIX 3aHSATHH, BKITIOUAs
CaMOCTOSITENIbHYO padoTy, Jac.
No Tema (pa3nen) TUCIUTUTMHBI
Camocr.
Jlekrum | Cemunapsr | JlaGopar. paboTs
pabora
1 Huddy3nonnsie Mmoaenu 1 7 33
) MynbTUMOAIBHBIE U MYJIBTH331a9HbIC 1 6 32
MOZEIH
3 PaGota ¢ COBpEeMEHHBIMH S3BIKOBBHIMU 7 18
MOJCISIMU
Hroro yacos 2 20 83
[TonroToBka K 3K3aMeHy 30 gac.
Oobmas TpynoEMKOCTb 135 gac., 3 3au.en.

4.2. Cogpep:xaHue OUCHUILTUHBI (MOIYJIsl), CTPYKTYpUPOBAHHOE 110 TeMaM (paszeiam)
Cemectp: 3 (Ocennuii)

1. Incddysunonnsie Mmogenu




Uro Ttakoe reHeparuBHble Mmoxenu. Huddysuonnsie momenu. Monudukanuu auddy3nOHHBIX
mopenei. CoBpemeHHble nudQy3noHHbIe Mofenu. [IpuMmeHeHus TUPPY3UMOHHBIX MOJEIeH B
pa3IMYHBIX 3a/1a4.

2. MYHBTI/IMOZ[aHBHBIG " MYJIbTU3aJa9HbIC MOACIIN

MYJ'ILTI/IMOI[aJ'ILHOCTB n MYJIbTU3aa9HOCTh. Fusion-MexaHU3MEL. HOCTpOGHI/Ie
KapTUHOYHO-TECKCTOBLIX MOJIEIICH. COBpeMeHHBIe MYJIbTUMOAAJIbHBIC MOJCIIN.

3. Pabota ¢ COBpeMEHHBIMU SI3bIKOBBIMU MOJCIISIMH

Zero-/few-shot learning si3pikOBBIX Mojzeneil. JlooOydeHue SI3BIKOBBIX Mojeneld. TexXHWKH Jis
YIAYYIICHUS SI3BIKOBBIX MOZICTICH.

5. Onucanue MaTepuaJIbHO-TeXHHYECKOH 0a3bl, HE00XOXMMOM AJIsl OCYIeCTBICHHUS 00Pa30BATEILHOIO
npouecca 1o JHCHUIIMHE (MOLYJII0)

OOyueHre MPOXOAUT C UCTIOIH30BAHUEM JIMCTAHIIMOHHBIX 00Pa30BaTeIbHBIX TEXHOJIOTHHA.
6.IlepeyeHb pekoMeHAYeMOM JUTEPATypPhI

OcHoBHas nuTeparypa

1. Merons! pacnio3naBanus [ Tekcr] : yue6. mocobue / A. JI. [openuk, B. A. Ckpunkun .— 4-e u3.,
uctp. — M. : Beicimas mkoina, 2004 .— 261 c.

2. MammnaHoe obyuenue [Tekct], / X. bpunk, /x. Pugapnc, M. ®esepond, CII6., [Turep, 2017

JlononHuTeNbHAS TUTEPATypa
1. Teopus pacniozHaBanusi 00pa3oB : CratucTunyeckue MeToabl [ Tekcer] : yueb. mocobue aiist By30B / A.

A. Haran ; M-Bo BeICII. 1 cpenH. cnell. oopazoBanus PCOCP, Mock. ¢u3.-texH. uH-T .— M. : MOTH,
1988 — 84 c. : ui. - 400 3k3.

7. llepedyenn pecypcoB HH(POPMANMOHHO-TEJIEKOMMYHMKAIMOHHOI ceTH ""UHTepHeT" , HEOOXOTUMBIX
JJIS1 OCBOCHUS] JUCUHMILIUHBI (MOLYJIs1)

1. http://www.machinelearning.ru — npodeccrnonanbHbIi HHPOPMAITMOHHO-aHATUTHYECKHUI pecypc,
MOCBSIICHHBII MAIIMHHOMY OOY4€HUIO, 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%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 HHPOPMALMOHHBIX TEXHOJIOTHIi, HCIIOJIb3yeMbIX NPH OCYLIeCTBICHUU 00Pa30BaTeJIbHOI0
npouecca 1o JMCHUIIMHEe (MOIYJII0), BKJIIOYAs NepedeHb He00X0ANMOro NpOrpaMMHOro odecrnedyeHunst
¥ MH(POPMAIHOHHBIX CIIPABOYHBIX CHCTeM (IPH HEOOXOAUMOCTH)

ObpazoBarenpHas miargopma
Webinar.ru

Zoom

Google Drive

9. MeToauyeckue yKazaHus AJis1 00y4arOLIMXCs 10 OCBOCHUIO U CHUIIMHBI (MOIYJIs1)



CryneHT, W3y4aromuid IUCIUILINHY, JODKEH C OJHOW CTOPOHBI, OBIAACTh OOIIMM IMOHITHHHBIM
anmnaparom, a ¢ Apyroil CTOpOHbI, JOJKEH HAYUYUTHCSA IPUMEHSITh TEOPETUUECKUE 3HAHUS HA TIPAKTHUKE.

B PE3IYIBTATC UIYUYCHUA AUCHUILIMHBI CTYACHT AOJDKCH 3HATH OCHOBHBIC OIIPCACIICHUA NUCHUILIIINHBIL,
YMETb NPUMEHATD IMOJTYUCHHBIC 3HAHUS AJI pCUHICHUS pa3JIMYHbIX 3a/4a4.

VYenenrHoe ocBoeHUe Kypca Tpedyer:

— TIOCEIIEHMS BCEX 3aHATHH, PeyCMOTPEHHBIX YIEOHBIM IUIAHOM 10 JUCLUILIIHE;
— BEJICHHS KOHCIIEKTa 3aHATHUM;

— HanpsHKEHHOW CaMOCTOSITEIbHON paboTHI CTy/IeHTA.

CamocrosiTenbHas paboTa BKIIOUAET B Ce0s:

— YTEHUE PEKOMEHJIOBAHHOM JIUTEPATYpPhl;

—  mpopaboTKy y4eOHOro Marepuaia, MOATOTOBKY OTBETOB Ha BOIPOCHI, MpPEIHA3HAYCHHBIX JUIS
CaMOCTOSITEIbHOTO U3yUCHUS;

— PpeEllIeHUE 3a7a4, IpearacMbIX CTyJ€HTAM Ha 3aHSITUSAX;

— TOATrOTOBKY K BBIIIOJIHEHUIO 3aIaHUH TEKYIIEH U MPOMEKYTOUHON aTTECTALINHU.

[Tokazarenem BiIaJieHUs MaTepUaIoOM CITY>KAT YMeHHE Oe3 KOHCIIEKTa OTBEYaTh Ha BOIIPOCHI 110 TeMaM
JUCIUTLIAHEL

BaxxHO m0OWUTHCS MOHMMaHUS M3y4aeMOro Marepuana, a He MEXaHHYEeCKOTrOo ero 3amoMuHaHus. [lpu
3aTPYJHCHUH WM3YYCHHUS OTACIBHBIX TEM, BOIIPOCOB, CIEAyeT oOpamiarbcs 3a KOHCYIbTAUAMH K
MPEIoIaBaTeIio.

Bo3MoxxeH npoMeKyTOYHBIM KOHTPOJIb 3HAHUN CTYJEHTOB B BHUJE PEILICHUS 33/1a4 B COOTBETCTBUU C
TEMAaTUKON 3aHSITHH.



NNPUJIOKEHHUE

OLIEHOYHBIE MATEPHAJIBI IO JUCLHATIIMHE (MOYJTIO)

110 HANIPABJICHUIO: [Ipuxiagnas MmareMaruka U HHQOpMaTrKa
Nnpo¢uJIb NOATOTOBKH: Hayku o ganHbIX

LHCHTP AOMOJHUTCIBHOTO, JOIMOJIHUTCIBHOT'O HpO(l)eCCI/IOHaJ'ILHOFO nu

oHnaitH-oopazosanus "Ilyck"
LEHTP AOMOJHUTEIBHOTO, JOMOIHUTEILHOTO NPO(eCcCHOHATBHOTO U
onyait-o0pazoBanus "Ilyck"

Kypc: 2

KBaTuuKkanus: MarucTp

Cemectp, hopMBI IPOMEKYTOUHOH arTecTanuu: 3 (OCeHHUH) - DK3aMeH
PaspaGorunkm:

A.B. ®unaros, npenogasareib
C.B. [JoponuH, npenogaBareib
K.A. Jlanun, cTapuuit METOAUCT



1. Komnerenunu, gopMupyemMsblie B mpouecce U3y4eHus: JUCHUILINHbI

Kox 1 HauMeHoBaHHE KOMIIETEHIINHA

NHaukaTopsl JOCTHKEHHS KOMIIETEHIINH

YK-6 CriocoGeH onpenessTh U peaan30BbIBaTh
HNPUOPUTETHI COOCTBEHHOM JEATEILHOCTH U
CIIOCOOBI €€ COBEPIICHCTBOBAHUS HA OCHOBE
CaMOOLICHKH

YK-6.1 YmMmeer pemarp 3a/1aud COOCTBEHHOTO JIMYHOCTHOTO
u  npoeccHOHANBHOTO  Pa3BUTHS,  ONPEHENATh |
peann30BbIBaTh MPUOPHUTETHI COBEPIICHCTBOBAHUS
COOCTBEHHOM IESITELHOCTH

VK-6.2 OueHuBaeT CBOI ACATECIBHOCTH, COOTHOCHUT IICJIH,
CHOCOOBI M CpPEICTBa BBHIMOJHEHUS JIESTEILHOCTH C €€
pe3yabTaraMu

OIIK-1 CriocobeH pemiars akTyallbHbIC 3aa49H
($yHIaMEHTaNbHOHN U NPUKIIAJAHON MaTeMaTHKH

OIIK-1.2 Cnocoben 0000mars ¥ KPUTHYECKH OIECHUBATH
OIBIT WM PEe3yJIbTaThl HAYYHBIX HCCIICNOBaHUA B 00IaCTH
npo(heCCHOHANTBHOM ESTENbHOCTH

OIIK-1.3 IlonnMaeT MeXIUCUUILTUHAPHBIC CBSI3U B 00JacTh
MPHUKIAIHON MaTeMaTHKH W MH(QOPMATHKH W CIIOCOOCH WX
OPUMEHATh TpPHU PpEelIeHWH 3agad  [po¢eCCHOHANBHOM
JeSITeIbHOCTU

OIIK-3 CniocobeH pa3pabaTbiBaTh
MaTeMaTHYeCKHe MOJEIN U IPOBOAUTH X
aHaJIM3 MPU PEIICHUH 33/1a9 B 00IaCTH
npo(heCCHOHANTBHOM ESTENbHOCTH

OIIK-3.3 Binameer aHaIUTUYECKUMUA U BBIUUCIUTEIBLHBIMUA
METOJJaMHU pEIICHUs, 3aJlad, MOHMMAaeT W YYUTHIBaeT Ha
MPAKTHUKE TPAHMIIBI IPUMEHUMOCTH TIOTY4aeMbIX pElIeHUH

OIIK-3.2 Bnazmeer wucciieqoBareibCKUMU METONAMH U
CrocoOeH HCIONIb30BaTh WX IPH PEIICHUM HOBBIX 337134,

OIIK-4 Criocoben KoOMOMHUPOBATh U
aJlanTHPOBATH CYIIECTBYIOIINE
MH()OPMaHOHHO-KOMMYHHKAITUOHHBIE
TEXHOJIOTUH ISl PELICHHs 3a/1a4 B 001aCTh
npodecCHOHAIBHON IS TeTbHOCTH

NpUMEHSST 3HAHUS W3 pa3IMyHBIX O0JMacTed HaykKu
(TeXHHUKN)

OIIK-4.1 Ymeer MIPUMEHSTh
WH(POPMALMOHHO-KOMMYHHUKAIIMOHHBIE ~ TEXHOJIOTUH  JUIS

MOWCKa W aHanmm3a NpoQEeCCHOHANBHON WH(pOpPMAIINH,
BBIJICJICHUS B  HEH  DIABHOTO, CTPYKTYpUPOBAHUS,
ohopMIIeHHST M TPEACTAaBICHHS B BUJE AHAIUTHYCCKUX
0030pOB ¢ 000CHOBaHHBIMH BBIBOJITAMH ¥ PEKOMEHIAIIHSIMHU

OIIK-4.3 CnocobeH afanTupoBarh 3apyOeiKHbIE KOMILIEKCHI
o0paboTkn  wHPOpPMALMKM W aBTOMATH3HPOBAHHOTO
MPOEKTUPOBAHUS K HY’K/1aM OT€YECTBCHHBIX MPEANPHUATHI

OIIK-6 CriocoOeH BBIOUpATh U (HITH)
pa3pabaThIBaTh MOJXO/IbI K PEIICHHIO THIIOBBIX
Y HOBBIX 337124 B 001acTH HH)OPMATUKH U
BBIYMCIIMTEIIbHOW TEXHUKH, YUUTHIBAS
O0COOCHHOCTH U OTpaHUUCHUS Pa3TIMYHBIX
METOJIOB PEIICHUSI

OIIK-6.1 CrocobeHn aHanmu3upoBarh 3ajady, [JIAHHPOBAThH
MyTH pEIIeHHs, MpeyiaraTh U KOMOWHUPOBATH CIOCOOBI
peleHus

OIIK-6.2 CnocobeH paspabaTbiBaTh W MOJEPHU3UPOBATH
pOrpaMMHOE u anmapaTHoe obecrnieueHne
MH()OPMAIIMOHHBIX M aBTOMAaTU3UPOBAHHBIX CHCTEM

OIIK-6.5 CmocobeH  caMOCTOATENBbHO  MPHOOpETaTh,
pa3BUBAThH u HIPUMEHSTh MaTeMaTHYeCcKHe,
€CTeCTBCHHOHAyYHBIC,  COLMAIBHO-DKOHOMHUYECKUE U

npodeccuoHaIbHbIE 3HAHUS sl PEHIeHUs] HeCTaHAapTHBIX
3a/a4, B TOM 4YHCJIE B HOBOM WJIM HE3HAaKOMOW cpele W B
MEXIUCLUITIMHAPHOM KOHTEKCTE

2. Iloka3are i OLleHUBAHUS KOMIIeTeHITHH

B pPE3yabTaTC MUIYUYCHUA AUCHUILIAHBL «COBpeMeHHLIC MOACIM MalllMHHOTO 06y‘leHI/I$I)> O6y‘lal-0H.IHI>inI

JOJIKCH:

3HATb:

- OCHOBHbIE IPUHIIUIIBI ¥ TPOOJIEMATHKY TEOPHH 00y4EHHS MAIIHH;

- OCHOBHBIE METO/IbI M AJITOPUTMBI PEIICHHs 3a/1a4 OOy4eHHs 110 IpeLeieHTaM;
- OCHOBHbIE 00JIaCTH MPHUMEHEHHUS 3TUX METOIOB U aJITOPUTMOB;

- KJIaCCHU(HMKALINH, KJIACTEPU3ALUN U PETPECCUH.

yMeTh:




- (popmann30BaTh MOCTAHOBKY NPUKJIAIHBIX 33/1a4 aHAJIN3a JaHHBIX;
- UCTIONIb30BaTh METO/IbI 00YUYECHHS 110 MPELeIeHTaM JUIs PELICHUs TPAKTHUECKUX 3a/1a4;
- OLICHMBATbh TOYHOCTH U 3PPEKTUBHOCTD MOJTYUECHHBIX PEIICHUI.
BJIaJeTh:
- OCHOBHBIMH MOHATUSIMHU TEOPUU MAIIMHHOTO O0yUYCHHUS;
- HaBBIKAMH CaMOCTOSITEIbHON pabOThI IPU PEIIEHUH TUIIOBBIX 3a/1ay;
- KyJBTYpO# MOCTAHOBKU M MOJICIMPOBAHUS MPAKTUUECKH 3HAUMMBIX 3a/1a4;
- HaBBIKAMH TEOPETUYECKOT0 aHAJIN3a PealbHBIX 3a/1a4, PELIaeMbIX C TOMOUIBIO aJITOPUTMOB O0yUEHHS
10 MPELEACHTAM.

3. IlepeyeHb THNOBBIX (IPMMEPHBIX) BOIPOCOB, 3aJaHHI1, TeM JJIsl IOATOTOBKHU K TeKylIeMy KOHTPOJII0

C 1enpl0 KOHTPOJS OCBOCHHS OOYYaONUMUCS y4eOHOTO Marepualia MPOBOAUTCS YCTHBINM OMpPOC B
HayaJie 3aHsATHS 110 TEME MIPOIUION JICKIUH UM B KOHLE 3aHITHUS 110 IPOMJEHHOMN TEME.

4. lepeyens TUNOBBIX (MPUMEPHBIX) BOIMPOCOB U TeM JIJIsl IPOBeAeHUsI IPOMEKYTOYHOI aTTecTalluu
o0yuaruuxcst

Bormpocs! a1 caaum sK3aMeHa:
1. 3agaya nporHO3UPOBaHUS BpEMEHHBIX PsiioB. [IpruMepsl NputoKeHHA.

2. DKCNOHEHIMAIILHOE CKOIb3smiee cpemnHee. Momens Xombra. Mopmens Teiima-Beitmka. Monens
XonpTa-YUHTEpCA.

3. AnanTuBHas aBTOPETPECCHOHHAS MOJIENb.

4. Cnensamuit KOHTPONbHBIN curHai. Moaens Tpurra-Jlnga.

5. AnanTuBHasI CENEKTUBHAS MOZAEIb. AJJAIITUBHAS KOMIIO3ULUS MOJENIEH.

6. JlokanpHas ajanTanys BECOB C PETyJspu3aIfei.

7. IloHsTHE aCCOLMATUBHOTO MPABUIIA U €T0 CBS3b C IIOHATUEM JIOTHYECKOM 3aKOHOMEPHOCTH.

8. Ilpumepbl NpUKIALHBIX 3a/ay: AHAIW3 PBIHOYHBIX KOP3WH, BBIACJIEHUE TEPMHUHOB M TEMAaTUKU
TEKCTOB.

9. Amroputm APriori. /I[Ba »3Tama: TOWCK 4YacThIX HA0OpOB U PEKypCHBHOE IMOPOXKIECHUE
ACCOIMATUBHBIX MpaBW. HenocTtaTku v MyTH yCOBEPIIEHCTBOBaHMUS anroputma APriori.

10. Anroputm FP-growth. ITonstus FP-nepeBa u ycnoBHoro FP-nmepeBa. /IBa sTama mowcka 4acThIxX
HabopoB B FP-growth: moctpoenne FP-nepeBa u pekypcuBHOE MOPOXKIECHUE YACTHIX HAOOPOB.

11. Obmee mpeacraBieHUE O JUHAMUYECKUX U HEPAPXMUYECKUX METOAAX IMOMCKA ACCOLMATHBHBIX
IIpaBUIl.

12. Cgéprounsie Heliponnble cetn (CNN). Ceéprounslii HelipoH. Pooling Heiipon. Bribopka
pa3meueHHbIX n300pakeHuit ImageNet.

13. CBépTOoUuHbIC CETH I CUTHAJIOB, TEKCTOB, ITpadoB, UTP.

14. Pexyppentnbie HeipoHuble cetu (RNN). OOyuenuwe pexyppeHTHbIX ceteil: Backpropagation
Through Time (BPTT).

15. Cetn nonroii kparkoBpemenHoi namstu (Long short-term memory, LSTM).
16. Pexyppenthnas cetb Gated Recurrent Unit (GRU).

17. ABTOKOOMPOBIIMKY. BekTopHbIe ITpeacTaBlIeHNUs AUCKPETHBIX JaHHBIX.

18. TTepenoc oOy4enus (transfer learning).

19. Camoo0Oyuenue (self-supervised learning).

20. T'eneparuBHble cocTs3arenbhble cetd (GAN, generative eadversarial net).
21. CroxacTuyecKkue METOIbl: O3TTUHT U METOJ] CITyYaiHbIX TIOANPOCTPAHCTB.

22. IIpoctoe romnocoBanue (komureT OonbmmHCTBA). Anroputv  ComBoost. Waentudukarus
HETUTTUYHBIX 0OBEKTOB (BBIOPOCOB).

23. IIpeoOpa3oBaHKe MPOCTOrO rOJI0COBAHUS BO B3BEIICHHOE.
24. O6o0meHre Ha OOIBIIOE YHCIIO KIIACCOB.

25. Ciy4aiiHblii Jiec.

26. AHanmu3 CMEIIEHHS U BapHaI|H JJIS IPOCTOTO TOJI0COBAHUS.

27. CMmech aJropuTMOB (KBa3WJIMHEHHAS KOMIIO3ULKS), 00JaCTh KOMIIETEHTHOCTH, IpUMeEPhl (GyHKLINH
KOMIIETEHTHOCTH.



28. Brpmyknsle (GyHKOMA 1OTeph. MeETOABI TIOCTPOCHUS CMeEcei: TOCIeNoBaTeNbHBIA U
epapXu4ecKuil.

29. IlocTpoeHune cMecH arOPUTMOB ¢ TTIOMOIIbI0 EM-1moio6Horo anroputma.
30. [locTanoBka 3aga4un 00y4eHHs paHKUpoBaHUIO. [Ipumepsr.

31. Ilpu3Haku B 3agade paHKMPOBAHHS ITOMCKOBOW BBIAYM: TEKCTOBBIC, CCHUIOYHBIC, KIMKOBHIC.
TF-IDF. PageRank.

32. Kpurepuu kadectBa pamxuposanus: Precision, MAP, AUC, DCG, NDCG, pFound.
33. PanroBas knaccudukanus, OC-SVM.
34. lonapusiit moaxon: RankingSVM, RankNet, LambdaRank.

35. 3amaun kotabopaTUBHOHM (UIBTpAlMU, TPAH3aKIIMOHHBIC [aHHbIE M MaTpPHUIA CYOBEKTHI -
OOBEKTHI.

36. Koppensiumonnsle MmeTonbl user-based, item-based. 3amaua BoccTaHOBICHHS MPOITYIIECHHBIX
3Ha4YeHuil. Mephl CX0/ICTBa CYOBEKTOB U OOBEKTOB.

37. JlareHTHBIE METO/IBI HA OCHOBE OU-KiIacTepuzanuu. Anroput™ bpermana.

38. JlareHTHblE METOOBl Ha OCHOBE MATPUYHBIX pa3jIoXKEeHUH. MeTox IVIaBHBIX KOMIIOHEHT s
paspexxennbix ganHbIX (LFM, Latent Factor Model). MeTon cTtoxacTuyeckoro rpaJieHra.

39. HeOTpI/IL[aTeJ'ILHLIe MAaTpUYHBIC PA3JIOKCHUA. MeTO,I[ YCPCAYIOIHNXCSA HAMMCHBIINX KBAaApPAaTOB
ALS.

40. Mogens ¢ yuéroMm HesiBHOH nHpopMaruu (implicit feedback).

41. PexomeHnmanuu ¢ y4éTOM OTOJHUTENbHBIX NMPU3HAKOBBIX NaHHBIX. JIMHEWHas W KBaapaTHdHas
perpeccuoHHbIe MoJenH, libFM.

42. Usmepenue KadyecTBa pexkoMeHpanuil. Mepsl paszHooOpasusi (diversity), HOBH3HBI (novelty),
MOKpBITHSA (coverage), moraanuBocTH (serendipity).

43. 3amaua TeMaTUYECKOT0 MOJIETUPOBAHUS KOJUIEKIIMH TEKCTOBBIX JTOKYMEHTOB.

44. BeposSTHOCTHBIN JIaTEeHTHBIA ceMaHTH4eckuii aHanu3 PLSA. Meronq MakcuMyMa mpaBiaonofo0usl.
EM-anroputm. OnemenTapHas uarepnperauns EM-anropurma.

45. JlatrentHoe pasMenienue Jupuxiie LDA. Meron MakcuMyma anmoCTEpUOPHON BEPOATHOCTH.
CriasxeHHasl 4aCTOTHAs! OLICHKA YCJIOBHOM BEPOATHOCTH.

46. HeoOaitecoBckass unteprperanusi LDA u e€ mpemmyimectBa. Perynsipusatopbl paspeKuBaHHS,
CIJIAXKUBAHUS, YACTHYHOTO O0y4EHUSI.

47. AnmuTuBHAs ~ peryiaspH3alus TeMaTHYecKuX Mojened. PerymspusoBanseii EM-anroputw,
TeopeMa O cTallMoHapHO# Touke (mpuMmenenne ycnoBuit Kapyma—Kyna—Takkepa).

48. Panmonanpueiit EM-anroputm. OnnaiiHoBslii EM-anropuTm u ero pacnapaielnBaHue.
49. MynbTUMOaIbHas TeMaTHUeCKast MOJIEIb.

50. Perynsipuzarops! knaccuuKaiui U perpeccuu.

51. Perynsipuzaropsl AE€KOPPETUPOBAHUS U OTOOPA TEM.

52. BHyTpeHHUE U BHEIIHUE KPUTEPUH KaYeCTBA TEMAaTHYECKUX MOJIETIEH.

53. 3agaya o mMHOTOpykKoM Oanmute. JKajHble W JrcuiIoH-xkaaHble crparerun. Meton UCB (upper
confidence bound). Ctparerus Softmax.

54. Cpena asst 9KCIIEPUMEHTOB.

55. ApanTHBHBIE CTpAaTeTMM Ha OCHOBE CKOJB3SLIMX CPEOHHX. MeToA CpaBHEHHS C MOAKPEIUICHUEM.
Meron npecnenoBanusl.

56. IlocTaHoBKa 3amauM B ciy4yae, KOTJla areHT BIMsSEeT Ha cpeny. L[eHHOCTh COCTOAHHSA Cperbl.
LleHHOCTB NEHCTBHS.

57. KangHple cTpaTeru MAaKCUMH3aluH [IEHHOCTH. YPaBHEHHS ONTUMAJIBHOCTH bemMaHa.

58. Meton BpemenHbIx pazHocteit TD. Metox Q-o6yueHust.

59. IpamuentHas ontuMmmszauus crparerun (policy gradient). CBsizp ¢ MaKCUMHU3aALHCH
log-nipaBmonomoous.

60. IlocranoBka 3amaud NpW HaIMYMM HHPOpMALMU O cpene B ciaydae BblOopa JAeHCTBHS.
KonrexcTHbIil MHOTOpYKHI OaHIUT.

61. JIunelinas perpecCHOHHAs MOJIEh C BEpXHEH noBepurenbHoii orfenkor LinUCB.

62. OueHnBaHue HOBOH CTPATETUy MO OOJIBIINM UCTOPUUYECKUM JTaHHBIM.

63. TlocTaHOBKA 33714l MATMHHOTO 00yueHUs. OCHOBHBIC CTPATETHU: 0TOOP OOBEKTOB M3 BHIOOPKH H
M3 IIOTOKA, CHHTE3 00BLEKTOB.

64. CoMInpoBaHue 1o HeyBepeHHOCTH. [louemy akTrBHOE 00ydeHue ObIcTpee MaCCHBHOTO.
65. CamruinpoBaHue 1Mo Hecornacuio B komurere. CokpallieHre MpoCTPaHCTBA PEIIeHHH.



66. CoMIuTHpOBaHHE 110 0XKUTAEMOMY U3MEHEHHUIO MOJIEITH.

67. CoMITTMpOBaHHUE TT0 OXKHUJAEMOMY COKPAIICHUIO ONTHOKH.

68. CuHTEe3 00BEKTOB 110 KPUTEPHIO COKPAIICHUS AUCIIEPCUH.

69. B3pemunBanue 10 MJI0THOCTH.

70. OuleHMBaHKUE KaueCTBA aKTUBHOTO OOYYCHUSI.

71. BBenenue u3ydarommx JCHCTBUH B CTPATETHIO aKTHBHOTO OOyuYeHHH. AJTOPUTMBI g-active H
EG-active.

72. llpumeHenne oOyueHHsI C MOAKPEIUICHUEM Il aKTUBHOTO OOyueHHs. AKTMBHOE TOMIICOHOBCKOE
COMILIMPOBAHUE.

[TpumMepHBIil TepeYeHb OUIIETOB:

buner Nel

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

2.I'pamuentHass ontummzanms — crparerud  (policy  gradient). Csi3b ¢ MakcUMH3amueH
log-npaBnonono6us.

buer Ne2

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

2. JluHelHas perpeccHoHHast MOJIEIb C BEpXHEH JoBepuTeNbHOM oneHkol LinUCB.

bunet Ne3

1. ApanTuBHAsI aBTOPETPECCHOHHAS MOJIEINb.

2. Bomykieie GyHKIMM TOTEph. METOBI MOCTPOSHHUS CMECEH: TIOCIIEIOBATENBHBIA U HEPAPXUICCKHIA.
[IpuBecTu mpuMepHI.

Kpurepun oneHuBaHus
Onenka ommyHo 10 OGaymoB -  BBICTABISETCS  CTYIEHTY, I[IOKa3aBIIEMY BCECTOPOHHHUE,
CHCTeMaTH3UPOBaHHbIE, DIyOOKHE 3HAHUS Y4eOHOW MpOorpaMMbl AWUCHMIUIMHBI, MPOSBISIOMIEMY
HWHTEpeC K JaHHOM NpeAMETHOW 001acTH, MPOJEeMOHCTPUPOBABIIEMY YMEHHE YBEPEHHO U TBOPYECKH
MPUMEHATH UX Ha IPAKTHUKE MPH PELICHNU KOHKPETHBIX 3a/]1a4, CBOOOHOE U MPaBUIbHOE 000CHOBAHUE
NPUHATHIX PELIEHUM.
Onenka oOmIMYHO 9 0auioB -  BBICTABISETCS  CTYACHTY, IIOKa3aBLIEMy BCECTOPOHHHE,
CHCTeMaTH3UPOBaHHbIE, IIyOOKHE 3HAHUS y4eOHOH MPOrpaMMbl JUCLUIUIMHBI M YMEHHE YBEPEHHO
MPUMEHSThH UX Ha MPaKTHKE MPH PEILICHUH KOHKPETHBIX 3a]a4, CBOOOIHOE U MPAaBUIILHOE 00OCHOBAHHE
HPUHATHIX PELICHAMN.
Ouenka oOmIMYHO 8§ Oa/IOB -  BBICTABISIETCS  CTYAEHTY, IIOKAa3aBIIEMy BCECTOPOHHME,
CHUCTEMaTH3UPOBaHHbIC, IIyOOKHE 3HaHMA Y4eOHOW NpOrpaMMbl AUCLUIUIMHBI U YMEHHUE YBEPEHHO
NPUMEHATh MX Ha MPAKTHKE IPHU PEIICHUH KOHKPETHBIX 3a/ad, MPaBUIbHOE 00OCHOBAHUE MPUHATHIX
pELIeHN, ¢ HEKOTOPBIMH HEOUETAMH.
Ouenka xopo1o 7 6ajioB - BBICTABISETCS CTYACHTY, €CIM OH TBEPJO 3HAET MaTepuall, 'paMOTHO U IO
CYLIECTBY M3JIaracT €ro, yMeeT NPHUMEHATH IOJyYCHHBIC 3HAHHA Ha IPAKTUKE, HO HEJOCTaTOYHO
IpaMOTHO 0OOOCHOBBIBAET MOJYYECHHBIC PE3YIIbTAThI.
Onenka xopomio 6 0aioB - BEICTABISETCS CTYACHTY, €CIM OH TBEPAO 3HAET Marepuai, rPaMOTHO H 110
CYLIECTBY U3J1araer ero, yMeer NPUMEHATh [10JyUYCHHbIC 3HAHUS Ha [IPAKTUKE, HO JIOILyCKAeT B OTBETE
WJIM B PEUIEHUH 331349 HEKOTOPBIE HETOYHOCTH.
Ouenka Xopo1o 5 6ajioB - BEICTABISETCS CTYACHTY, €CJIM OH B OCHOBHOM 3HAaeT Marepuall, IpaMOTHO
U IO CYLIECTBY M3JIAraeT €ro, yMeeT MPUMEHTh MOJIyYEHHbIE 3HaHHUS Ha MPAKTHKE, HO JOIYCKaeT B
OTBETE WJIH B PEIICHUH 33/1a4 JOCTATOYHO OOJIBIIOE KOIUYECTBO HETOYHOCTEH.
OueHka ynOBIETBOPUTENbHO 4 Oajla - BBICTABISETCS CTYIEHTY, MOKa3aBLIEMY (parMeHTapHBIH,
pPa3po3HEHHBI XapakTep 3HAHWH, HEJOCTATOYHO NpaBUIIbHBIE (HOPMYITHPOBKH 0a30BbIX MOHSITHIA,
HapylleHHs JOrMYECKON M0CIe0BaTebHOCTU B U3JI0KEHUU [IPOrPaMMHOI0 MaTepuala, HO IIpU 3TOM
OH OCBOMJI OCHOBHBIE pa3ienbl yueOHOH MporpamMmbl, HEOOXOAUMBIE s AajbHeHmero o0y4eHus, u
MOKET IPUMEHSTh TOJIyYeHHBIE 3HaHUS 110 00pa3ily B CTAaHJAPTHOW CUTYaIHH.
OueHka yIOBIETBOPUTENbHO 3 Oajla - BBICTABIISETCS CTYAEHTY, MOKa3aBLIEMY (parMeHTapHBIH,
Pa3po3HEHHBIH XapakTep 3HaHWU, AOMycKaroulemy omHOku B (popMynupoBKax 0a30BbIX HOHSATH,
HapyLIEHUs] JIOTHYECKOM IOCIEe0BaTEeIbHOCTH B M3JIOKEHHH IPOrPaMMHOIO Marepuana, ciabo
BJIaJle€T OCHOBHBIMH pa3aesiaMu yueOHOM MporpaMMbl, HEOOXOAUMBIMHU JUTSI adbHEUIIETO 00yUeHHS U
C TPYZIOM IIPUMEHSET [10JIyYEHHbIE 3HAHUS AAXKE B CTAHAAPTHOM CUTYalUH.



OreHKa HEyIOBIETBOPUTEIBHO 2 0ajlia - BHICTABISICTCS CTY/ICHTY, KOTOPBI HE 3HAeT OOJIbIIEH YyacTH
OCHOBHOTO cOAepXaHUsl y4eOHOW MpOrpaMMBbl JIUCHUIUIMHBI, JOIMyCKaeT rpyOble OmMOKH B
(OpMyIHpPOBKaxX OCHOBHBIX NPUHIMIIOB U HE YMEET HCIIOIb30BATh ITOJIYYCHHBIC 3HAHUS IIPU PEIICHUN
THUIIOBBIX 33]1a4.

OreHKa HEYNOBIETBOPUTENBHO | 0aim - BBICTABISETCS CTYIEHTY, KOTOPBIH HE 3HAaeT OCHOBHOTO
cojiep KaHusl y4eOHOH MpOorpaMMbl TUCIUILTUHBI, JOMycKaeT rpyOeiiiue omuoK B GOpPMYITHPOBKaX
0a30BBIX TOHATUH IUCUUILIMHBI M BOOOIIE HE MMEET HABBIKOB PEUICHUS THIIOBBIX MPAKTUYCCKHX
3aj1au.

5. MeTonuyeckne MaTepuaJbl, onpeaesione NpoueIypbl OlleHMBAHUS 3HAHUIN, YMEeHNH, HABBIKOB H
(W) onbITA AESATEJILHOCTH

Bo BpeMms mpoBeneHust 3k3amMeHa 0OydaroliyMecss MOTYT IOJIb30BaTbCsl MPOrPaMMON AMCLHUIUIMHBL, a
TAKXE CIPABOYHOM JIMTEPATYPOH, BBIUUCIUTEIbHON TEXHUKOU, KOHCIIEKTaMU JICKLIAN.

DK3aMeH IIPOBOAUTCA MUCbMECHHO Ha Ims. Ha sk3amen OTBCACHO 4 aKaaCMHWYCCKHX YJaca.



