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

YTBEPKAEHO

JupexTop pu3TEeX-IMIKOJIbI
PAaANOTEeXHUKHN U KOMIIBIOTEPHBIX
TEeXHOJIOrui

E.A. beasinko

Pabouast nporpamMma JMCIMIIMHBI (MOXYJIsT)

o AMCHUIIJIMHE: BBe,E[eHI/Ie B BBIITYKJTYIO OIITUMU3AUIO
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
kadeapa MHTErPUPOBAHHBIX KHOSPCUCTEM

KYpC: 3
KBAJM(PUKAIMA: OaxanaBp

Cemectp, GopMBI IPOMEKYTOUHOH arTecTanuu: 6 (BeceHHui) - JlnuddepeHunpoBaHHbIi 3a4eT

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

CamocrositensHas pabora: 15 gac.

Bcero gacos: 45, Bcero 3ad. ef.: 1

[Iporpammy cocraBui: A.B. Hazun, a-p ¢uz.-mar. Hayk, npodeccop, nmpodeccop

[Iporpamma obcyxeHa Ha 3aceqaHnuu Kadenpsl HHTErpUPOBaHHbBIX kKudepcucrem 29.04.2021



AHHOTANMA
Kypc «BBeneHue B BBIIYKIYIO ONTUMHU3ALMIO» NOpPEIHA3HAYEH AJISI WM3YUYEHUS COBPEMEHHBIX METONOB U
AJITOPUTMOB BBIMTYKJIOW ONTHMHU3ALMK JJIS IIHPOKOTO Kiacca 3aJad ¢ WUIICTpanuei psga mpumepor. B
paMKax JTaHHOTO Kypca OoOydaromuecs MojydaroT 0a30BbIe 3HAHUS O COBPEMEHHBIX 3ajladuaX W TMOJXOJaX B
BBIMTYKJIOW ONTHUMH3AIMH, OLIEHKH aHATUTUYECKON M BBIUHUCIUTENHbHON CIOXXHOCTH METOJ0B, PACCMOTPEHUU
NpaKkTHYECKUX IpuMepoB. TeopeTuueckuil Marepuan WUIIOCTPUPYETCA C MOMOIIbI0 PEIICHUSI KOHKPETHBIX
3aj1a4, B 4YacTHOCTH, 3amaun PageRank, 3amaue o croxacTU4ecKOM MHOTOPYKOM OaHIuTe, OMHApHOMN
kinaccupukanuu ¢ yuuteneM. JlerambHO HM3ydaeTcs NPsSMO-IBONCTBEHHBIA MOJXOJ W BapUaHTHl METOAA
3epKaJIbHOTO CIIycKa B 3aJadaX CTOXacTHYECKOW M JeTepPMUHHPOBAHHOW oNTHMHU3anuHu. B pesynbprare
MPOXOXKJEHUST Kypca oOOydaromuecs CMOTYT CaMOCTOATEIbHO (OpPMYIMpOBaTh 3a7addl  BBITYKIIOW
ONITUMU3AIINH, UCCIIEIOBATh X CBOMCTBA U PElIaTh MX C MOMOMIBIO 3()(HEKTUBHBIX alTOPUTMOB I'PaJHMEHTHOTO
tura. Kypc BkirouaeT B ce0s TEOpEeTHYECKHe W MPAKTHYECKHE 3aHATHS. J|Js ycrenrHoro OCBOEHHS Kypca
HEOOXOIMMO TIOCEIICHUE 3aHSTHI, CBOCBPEMEHHOE BBHIMOJIHEHUE TMPAKTUUECKUX 3aJaHUi M TECTOB,
CaMOCTOSATENbHAS pa0d0Ta C TOMOTHUTEILHOMN TNTEPATYPO.

1. leau u 3apauu

eap AUCUMNIMHBI

M3y4YEeHHE OCHOB COBPEMEHHOM TEOPUU BBIMYKJION ONTHMHU3AINH, 3HAKOMCTBO C OCHOBHBIMH METOAAMH
U ajNropuTMaMu BBIIYKJIOW ONTMMH3ALMM B KOHEYHOMEPHBIX IIPOCTpAaHCTBaX (Kak [
JNeTEPMUHUPOBAHHBIX, TaK U AJISl CTOXaCTUYECKUX 3a]ay), BBISICHEHUE UX CIOKHOCTH, NPUMEHEHHE B
psifie NPUKIAAHBIX 3a7ad.

3agaum AU COMIIHHBI
- [I0JIyY€HME IIPEJCTABICHUNA O COBPEMEHHBIX PEKYPPEHTHBIX METOaX BbIIIYKJIONH ONTUMM3ALINN;

- 00OCHOBaHHE CIOKHOCTH METOJIOB — YHUCIIA WTEpalii, TapaHTHPYIOMIETO0 3aJaHHYK TOYHOCTH
ornrruMyMa (I10 TEeNIeBOM (PYHKIINN);

- 3HAKOMCTBO C COOTBETCTBYIOIIMMH METO/IaMH peIleHHs 3aaad MallMHHOro oOydenus, PageRank, o
MHOTOPYKOM OaHHTe.

2. llepedyens popmMupyemMbIX KOMIETeHUMH

OcBoeHue TUCIUILTMHBI HAITPABICHO Ha (DOPMUPOBAHHE CICAYIONIMX KOMITETEHITHINA:

Kox 1 HanMeHoBaHHE KOMIIETEHIINHA NHaukaTopsl JOCTHKEHHS KOMIIETEHIINH

VYK-1.1 AnanusupyeT 3aaady, BRI 3Tallbl €€ PelIeHus,
NeMCTBUS 1O PELICHUIO 3a1a91

VK-1.2 HaxomuT, KpUTHYECKH aHAIM3UPYET U BbIOMpaeT
nH(pOpMaIIHI0, HEOOXOMUMYIO ISl PEIeHUs TTOCTaBICHHON

YK-1 CriocoGeH oCcymiecTBIsTh MTOKCK, saaan

KPUTUYECKUAN aHAIN3 U CHHTE3 HH(POPMAITHIH,
MIPUMEHSITh CUCTEMHBIN TOAXO ISl pelIeHUs
IOCTaBJIICHHBIX 3a7a4

VYK-1.3 PaccmarpuBaeT pa3nuyHbIE BapUaHTHl pPELICHUS
3a[a4M, OLICHUBACT WX MPEUMYILECTBA U HEAOCTATKH

YK-1.4 I'pamotHO, JIOTUYHO, apryMEHTUPOBAaHHO
(dhopmupyeT cOOCTBEHHBIE CYKJICHHS U OLIEHKH

VYK-1.5 Ormpenenser W  OLEHHWBAaeT  MPAKTHUYECKUE
MOCJIEICTBUSI BO3MOXKHBIX BAPUAHTOB PEIICHUS 33/1a491

OIIK-1.1 CriocobeH aHanmM3upoBarh MOCTABICHHYIO 3ajady,

OIIK-1 CniocobeH npuMeHSITh HAMEHATh TIyTH €€ PENICHHs

(dyHIaMEHTaIbHbBIC 3HAHUS, MTOJTyUYCHHBIC B
obnacty GpU3NKO-MaTeMaTHUECKUX U (HITH)
€CTECTBCHHBIX HAYK, U HCIIOJIb30BATh UX B

podeCcCHOHAIBHOMN JIeTeIBHOCTH

OIIK-1.2 CnocobeH cTpOUTh MareMaTHYecKUe MOJIENH,
MPOU3BOIUTH KOJTMUECTBEHHBIE PACUETHl M OLICHKH

OIIK-1.3 CnocoOeH ompenensiTs T'paHHULbl MPUMEHUMOCTH
HOJIyYCHHBIX PEe3YJIbTaTOB

OIIK-4.1 Brmageer weTromaMu Hay4HOrO IIOMCKa |
WHTEJUIEKTYyaJlbHOTO aHalin3a WH(GOpMalH{ MpH PELICHUN

OIIK-4 CriocobeH ocymecTBIsITh cOop 1 9
3aj1a4 MpodeCcCHOHANBHOM e TeIbHOCTH

00pabOTKy HAYYHO-TEXHUIECKOH U (VITH)
TEXHOJIOTUYECKON MH(POPMAIHH /ISl PEIICHUS
(byHIaMEHTAIBHBIX M TIPUKJIAJHbIX 33/1a4

OIIK-4.4 Bnageer HaBbIKaMu pabOTHl C KOMIBIOTEPOM H
KOMIIBIOTEPHBIMU CETSMU C LIEJbIO NIOJyUEHUs], XpaHEHUs U
00pabOTKM Hay4yHOW (TEXHHYECKOH, TEXHOJOTHYECCKOMN)
nHpopMaIun




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

[IK-4.1 3naer ynciieHHbIe MOPSIIKN BEITUYHH, XapaKTEPHBIX
JUI COOTBETCTBYIOLIEH MpodeccnoHaIbHON 00IacTu

[IK-4.3 Cnocobern 000CHOBaTh NPUIHMHHO-CIICIACTBECHHBIC
OTHOILLUEHHUSI UCIOJIb3YEMBIX IIOHATHI U MOJENEHN

3. IlepeyeHb NIAHMPYEMBIX Pe3yIbTATOB 00yUeHHUs! N0 JUCHMILINHE (MOLYJII0)
B pesynbrare 0cBOHHS AUCLUIIIMHBI 00Yy4alOIINeCs JOIKHbBI

3HATb.

- OINIMCaHHE KJlacCa  BBIITYKJIbBIX
CTOXaCTI/ILIeCKI/IX);

3aad  ONTHUMH3alMU (KaKk JeTepMUHUPOBAHHBIX, TaK U

- OCHOBHbIE PEKYPPEHTHBIE METOIbI BBIITYKJION ONTUMHU3ALIUU U UX CIOKHOCTb;
- KOHKPETHBIE QJITOPUTMBI MPSIMO-IBOMCTBEHHONW ONTUMH3ALMH, NPEAHA3HAYCHHBIC AJISi MAIIUHHOIO

o0yd4eHusI.
YMETb:

- (I)OpMYJIHpOBaTB 3agadun BLIHyKJ'IOﬁ OIITUMH3AIINH,;

- OIIUCBhIBATb COBPEMCHHBIC MCTOIbI

HpﬁMO—ﬂBOﬁCTBeHHOFO THIIA,

U aJIrOPpUTMBbI BBIHyKIIOﬁ OIITUMH3allMM, B YaCTHOCTH,

- 000CHOBBIBATh CIIOKHOCTh YKa3aHHBIX METOJIOB (10 YHCITY UTEpaIHii);
- TI0JIB30BAaThCS OCHOBHBIMH IPSIMO-ABOHCTBEHHBIMU aJTOPUTMAMH BBIITYKJIOH ONTHMHU3AIMN, IIHPOKO
UCIIOJIBb3yEMBIMH JUISl 3a]1a4 MalIMHHOTO O0Y4eHHSI.

BJIAJIETD:

- HaBBIKOM OCBOCHUSI OOJIBIIOTO 00beMa HH(OpMAIIHY;
- HaBBIKAMH TIOCTAHOBKM HAyYHO-UCCIIEOBATEIbCKUX 33/1a4 M HABBIKAMH CaMOCTOSTEIIbHON paOOTHI.

4. Coep:xanue TUCUMILIUHBI (MO1YJIs), CTPYKTYPHPOBAHHOE 10 TeMaM (pa3iesiaM) ¢ yKazaHUeM
OTBEJICHHOI'0 HA HUX KOJIMYECTBA AKAAEMHYECKUX YACOB 1 BH/I0B Y4eOHBIX 3aHATHI

4.1. Paznienbl TUCTMITITMHBI (MOYJISI) ¥ TPYJIOEMKOCTH TI0 BUJaM yUEOHBIX 3aHSATHIA

No Tema (pa3nen) TUCIUTUTMHBI

TpyaoeMKoCTh 10 BHIaM y4eOHBIX 3aHSATHH, BKITIOUAs
CaMOCTOSITENIbHYO padoTy, Jac.

CamocT.

Jlekrum | Cemunapsr | JlaGopar. paboTs pabora

[Ipumepsl.

OneMeHTHI BBIITYKJIOTO aHaIu3a.
BBenenue B BBITYKIYIO ONTHMM3ALMIO.
Kparkuii 0030p 3amau ¥ METOHOB.

I'panuenTHeI METOA.

MeTtoxg UEHTPOB TSXKECTH U  METOX
2 SJUITAICOUIOB. CBOMCTBA U CJIOXKHOCTD.

ontumuzanyu. M3C ¢ unepiueit.

[IpsAMO-aBONCTBEHHBIA MOAXOM U METOL
3epkanbHOTO crycka (M3C) ans 3amau
CTOXaCTUYECKON U NETEePMUHHPOBAHHOU

BBIBOJ 1 00OCHOBAHHE.

Bepxuue u HwxHue (MHPOPMAITMOHHBIE)
4 TpaHUIBl METOAOB ONTUMH3amuu. HMx

MuHUMaKCHBIE BBIITYKJIO-BOTHYThIE
3a/a4n, ux penienue Ha ocHoBe M3C.

Ap.

[Ipumenenne M3C k 3agauam
MHOTOPYKOM Oangure, PageRank,
OuHapHOU KiIaccu(UKaIUKU C yUIUTeIeM U

Wtoro wacos

30 15

[ToaroroBka k sK3aMeHy

0 gac.




OO01mas TpynoEMKOCTh

45 ygac., 1 3au.ex.

4.2. CopaepxaHue TUCHUILTAHBI (MOIYJIsl), CTPYKTYpUPOBAHHOE 110 TeMaM (pasjieiiam)

Cemecrtp: 6 (Becennuit)

1. DnemMeHTHI BBIIYKJIOrO aHanu3a. BeeneHue B BhINYKIyI0 onTuMu3anuio. Kparkuii 0630p 3ama4 u
MeTon0B. [Ipumepsl.

BBenenue: BBIMYKIIbIE MHOKECTBA M (DYHKIMH. 3ajada BBITYKJIOW ONTHMHU3AIMH (B N-MEPHOM
npoctpancTie). [IpuMepbl: MamHHOE 00yUeHHe, KiIaccu(BUKaIUs ¢ yIUTelIeM, PErPeCcCHsl.
DNeMEHThl BBINYKJIOTO aHAJlM3a: TEOpeMbl O pasieieHud, 00 OIOpPHOH T'MIIEPINIOCKOCTH,
OIIpEe/ICIICHUE U CYIIECTBOBAHUE CyOTpaleHTa. YCIOBHS ONTUMAIBHOCTH 1-TO TOpSIKA.

Monens depHoro simuka. [ToHsiTHs 00 oOpakynie, €ro CIOKHOCTH, O METOJAE ONTHMHU3AIMUA U €ro
cnoxxHOCTH. Kparkuii 0030p METOIOB M PE3yJIbTaToB.

2. MeToj IGHTPOB TSHKECTH U METOJI ITUTICOUIOB: CBOMCTBA U CIOKHOCTD. | palueHTHBIN METO/I.

Merton nentpa tsoxectu. JlokazarenbcTBO BepXHel rpaHulibl. CIIOKHOCTh METOA.
Meroz JIMIICOM 0B, €70 CBOMCTBA U CIOXKHOCTb. I paIMEHTHBIA METON.

3. [IpsiMO-/IBOMCTBEHHBIN MOIXOJ] U METOJI 3epKanbHOTO ciycka (M3C) amnst 3a1a4 cCTOXaCTHYECKON U
neTepMUHUpOBaHHOHM onTuMmuzaunud. M3C ¢ nHepuuei.

[IpsAMO-ABOMCTBEHHBI MOAXOX K 3aJadaM BBINYKJIOW onrtuMmu3auuu. Mues Mmeroaa 3epKaJbHOTO
cnycka (M3C). [lapameTpsl MeToAa: UCXOAHAS U JIBOMCTBEHHAs HOPMBI, MOTEHIHA OTOOpaKEHUS
COIIPSKEHHOI'0 IPOCTPaHCTBa U yciioBue Jlunmmna Ha rpaguent. [IpumMeps! (¢ 1oka3aTenbcTBaMu).
3anaua BIMYKJIOH CTOXaCTHYECKON ONTUMHU3ALMH HA 3aJaHHOM KOMIIAKTE C OPaKyJoM 1-ro mopsaxa.
M3C u ero ananu3. [lonstue npokcu-QyHKIuu, npeodpasosanue Jlexanapa-Denxens. [Tapamerp
crIbHOM BhIyKJI0cTH. CBsizb M3C ¢ METOOM CTOXacCTUYECKOH alpOKCUMAaLIUH.

Yactubiii ciryuait mapamerpoB M3C; monHocThio pexyppeHTHbIH anroput™ 3C (A3C), ero BepxHss
I'paHUIIA U CIOXKHOCTh. Jloka3arenbcTBa.

AnantuBabiid A3C (o 000O0IIeHHON Temreparype), €ro BepXHsisi TpaHHIa U CIOXKHOCTh. Jpyrue
BapHaHThI IPAMO-IBOHCTBEHHBIX MeTo10B. O6Cyxnenune. M3C ¢ nHepuuen.

4. Bepxuue W HwkHHE (MH(OOPMAIIMOHHBIC) TPAaHUIBI METOJOB ONTUMH3AIMK. VX BBIBOL H
000CHOBaHUE.

[TogpobHOEe u3ydeHHEe HWKHUX M BEPXHMX TPAaHUI] METOAOB 3€pKaJbHOIO CIyCKa B 3ajadax
BBIIYKJIOW ONTUMH3ALMH, B YACTHOCTH, IS 33Ja4l O CTOXaCTUYECKOM MHOTOPYKOM OaHAMTE.

5. MuHHMaKCHBIE BBITYKJIO-BOTHYTHIE 3a/1a4H, UX pelieHue Ha ocHoBe M3C.

Paccmotpenue 3agaun PageRank kak MUHMMAaKCHYIO BBIITYKJIO-BOTHYTYIO 3aJady U €€ peUIeHHE Ha
ocaoBe M3C. O00011IeHrE Ha BBIMYKIO-BOTHYThIE CTOXaCTHUECKUE 3a/1a49H.

6. [Mpumenenne M3C k 3amauam o MHOTOpYKOoM Oanmute, PageRank, OuHapHol Kiaccudukammum ¢
YUUTEIEeM U .

3amaua 0 CTOXaCTHYECKOM MHOTOpYKOM OannuTte. [IpuMeneHune ontumuzanuonHoro noaxoaa u M3C.
[Monyuenne BepxHel rpanunpl. CpaBHEHHE C WU3BECTHOW HMH(OPMAIIMOHHOW HIDKHEW TpaHHIICH.
3amaua PageRank kak oueHuBaHMe ITaBHOTO COOCTBEHHOTO BEKTOpA CTOXACTUYECKON MaTpPHUIIBI.
CaeneHue K 3ajaue BIMYKIION onTuMu3anuu u npuMmenenrne M3C.

3agaya OuHapHOH Kiaccuukamuu c yuureneMm: npuMeHenne M3C uis MUHUMH3AaLUHM OLIMOKU
KJ1acCH(PMKALIUU Ha BBITYKIIONH 000JI0UKE «IIPOCTHIX» MPABHUI pa3eiCHHs.



5. Onucanue MaTepuaJIbHO-TeXHHYECKOH 0a3bl, HeOOXOIMMON AJI5l OCYLeCTBJIEeHHS 00pa30BaATEILHOIO
npouecca 1no JUCHUILInHE (MOIYJII0)

VYueOHas aymuTopusi, OCHAIICHHAs] KOMITBIOTEPOM U MYJIBTUMEIHHHBIM 000pyIOBaHHEM (IIPOEKTOP,
3BYKOBasi CHCTEMA), @ TAKXKe JOCKO.

6.IlepeyeHnb pekoMeHyeMOii TUTEPATYPbI

OcHoBHas nuTeparypa
1. Beeaenue B Beimykiyto ontummsanuto [ Texct], [MoHorpadwus|/tO. E. Hecrepos , -M., MITHMO,
2010
2. Beenenne B ontumusanuio [Tekcr] / b. T. Ilonsk - M.JIEHAH/I,2014
3. A.C. Hemupogckuii. Metonsl 3epkanbHoro cinycka. Cenpmast TpaguiimoHHast MOJIOJEKHAS IIKOIa
"Vnpasnenue, nadopmariyst v ontumuzanys”. 16 urons 2015 r. Conneunoropck (MockoBckas

00JIacTb).
http://www.mathnet.ru/php/presentation.phtml?option_lang=rus&presentid=11950

JomnonHurenbsHas auTeparypa
1. Beck, A. and Teboulle, M., Mirror Descent and Nonlinear Projected Subgradient Methods for
Convex Optimization, Oper.R esearch Letters, 2003, vol. 31, no. 3, pp. 167-175. 2. N. Cesa-Bianchi
and G. Lugosi. Prediction, Learning, and Games. Cambridge University Press, 2006.
3. A. b. Onuuxkui, A. B. Hazun, A. b. L{pi6akos, H. Bastuc. PexyppentHoe arperupoBaHie OLIEHOK
METOJIOM 3epKaIBHOTO CITycKa ¢ ycpeanenueM // [Ipooin. nepenauu uadopm., 41:4 (2005), c. 78-96.
4. A.B. Hazumn, b.T. Ilonsak. PanaoMu3upoBaHHbIN adropuT™M HAXOXKIEHUSI COOCTBEHHOTO BEKTOPa
CTOXaCTHYECKOH MaTpHIIbI ¢ IpuMeHeHneM K 3aade PageRank // ABtomar. u tenemex., 2011, Boim. 2,
c. 131-141.
5. A. B. Ha3un. Anroput™Mbsl HHEPLIIMOHHOTO 3€PKaJIFHOTO CITyCKa B BBIMYKJIBIX 3aauax
CTOXAaCTHYCCKOM ONTHMU3ALKHY // ABTOMAT. U Tenemex., 2018, Bemm. 1, ¢. 100-112.

7. llepedyeHn pecypcoB HH(POPMANMOHHO-TEJIEKOMMYHHKAIMOHHOI ceTH ""UHTepHET", HEOOXOTUMBIX
JJI51 0CBOEHHSI TUCIMIIJIMHBI (MOTYJIs)

1. mipt.ipu.ru
2. http://www.mathnet.ru/php/presentation.phtml?option_lang=rus&presentid=11950

3. http://dx.doi.org/10.1561/2200000050 (Bubeck S. Convex Optimization: Algorithms and
Complexity. Foundations and Trends ® in Machine Learning, vol. 8, no. 3-4, pp. 231-357, 2015).

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

Mynbsrumenuiinbsie TexHoioruu. MS PowerPoint , teMoHcTpanus npe3eHTamnuii.
9. Metonu4yeckne yKkazaHusi JUIsl 00y4AIOIIMXCH 10 OCBOCHUIO M CHUILTHHBI (MOXYJIs)

CryneHT, M3y4yalOM{ AWCUUIUIMHY, NOJDKEH C OJHOMW CTOPOHBI, OBJAAETh OOIIMM IMOHSITHUHHBIM
afrnaparoMm, a ¢ Apyroil CTOpOHbI, JOJKEH HayUUThCs IPUMEHATh TEOPETUUECKUE 3HAHUS Ha IIPAKTUKE.
B pesynprare uzydeHus JUCHUILIMHEI CTyACHT JOJDKEH 3HATH OCHOBHBIE ONIPENEICHUS, IOHATHS.

VYeneniHoe ocBOoeHUE Kypca TpeOyeT HanpshKEHHON caMOCTOATENBHOM paboThl cTyeHTa. B mporpamme
Kypca TpUBEACHO MHMHUMAJIBbHO HeoOXoguMoe BpeMsi s paboThl CTyOeHTa Haja TEMOHU.
CamocrosiTenpbHas paboTa BKIIOUAET B Ce0s:

— YTEHHE U KOHCIIEKTHPOBAaHUE PEKOMEHJOBAaHHON JIUTEPATYPhI;

— npopaboTKy yueOHOro Marepuana (1o yueOHOHM 1 HayYHOU JIUTEpaType);

— MOATOTOBKY K /IuddepeHnpoBaHHOMY 3a4eTy.

PykoBOACTBO W KOHTPOJIb 32 CaMOCTOATENBHON pabOTOH CTyJeHTa OCYIIECTBIsAEeTCS B Qopme
WHAWBHUIYaJIbHBIX KOHCYJIBTAIUM.



BaxxHo 10oOWTHCS MOHMMAaHUSI M3y4aeMOro MaTepuala, a He MEXaHMYECKOro ero 3amomuHaHus. llpu
3aTPYHEHUU H3y4YCHUS OTICNBHBIX TEM, BOINPOCOB, CleIyeT oOpamarbcs 3a KOHCYIBTALMSAMU K
MIpENoAaBaTelto.



NNPUJIOKEHHUE

OLIEHOYHBIE MATEPHAJIBI IO JUCLHATIIMHE (MOYJTIO)

10 HANPABJIEHUIO: IIpuknagaple MaTeMaTHKa U (pU3NKa

npopuJib NOArOTOBKHU: PaanorexHuka 1 KOMIIBIOTEPHBIC TEXHOIOTUU
Oustex-mkona Paguorexuuku nu Komnerorepubix TexHonoruii
kadeapa MHTErPUPOBAHHBIX KHOSPCUCTEM

KYpC: 3

KBaJupuKaAnus: OaxanaBp

Cemectp, (opMBI IPOMEKYTOUHOH arTecTanuu: 6 (BeceHnui) - JlnuddepeHunpoBaHHbIi 3a4eT

Pa3paborunk: A.B. Hazun, 1-p ¢us.-mat. Hayk, mpodeccop, mpodeccop



1. Komnerenunu, gopMupyemMsblie B mpouecce U3y4eHus: JUCHUILINHbI

Kox 1 HauMeHoBaHHE KOMIIETEHIINHA NHaukaTopsl JOCTHKEHHS KOMIIETEHIINH

VYK-1.1 Ananusupyet 3aaady, BBIAEISSA 3Tallbl €€ PelIeHus,
JeMCTBUS IO PELICHUIO 3a1a91

VYK-1.2 HaxomuT, KpUTHYECKH aHAIM3UPYeT U BbIOMpaeT
nH(pOpMaIINI0, HEOOXOMUMYIO ISl PEIeHHUs TTOCTaBICHHON

YK-1 CriocoGeH oCcymiecTBIsTh MOKCK, saaan

KpI/ITI/I‘IeCKI/Iﬁ aHaJIn3 U CUHTEC3 I/IH(I)OpMaLII/II/I,

N VYK-1.3 PaccmarpuBaeT pa3iuuyHble BapUaHThl PELLCHUS
MPUMEHSATh CUCTEMHBIH MOXOJ TS PELICHUS

3alauu, OICHUBACT UX MPCUMYIICCTBA U HCAOCTATKU

[TOCTABJICHHBIX 3a/1a4
YK-1.4 I'pamotHO, JIOTUYHO, apryMEHTUPOBAaHHO

(dhopmupyeT cOOCTBEHHBIE CY)KICHHS U OLIEHKH

VYK-1.5 Ormpenenser W  OLEHHBAaeT  MPAKTHUYECKUE
MOCJIEICTBUSI BO3MOXKHBIX BAPHAHTOB PEIICHUS 33/1a491

OIIK-1.1 CriocobeH aHanmM3upoBarh MOCTABICHHYIO 3ajady,

OIIK-1 CniocobeH npuMeHSITh HAMEHATh TITH €€ PENICHHs

(bYHZ[aMeHTaJ'ILHLIG 3HaHUWA, [TOJTYYCHHBIC B

OIIK-1.2 CnocobeH cTpOUTh MareMaTHYecKue MOJIENH,
obnact GpU3NKO-MaTeMaTHUECKUX U (HITH)

MPOU3BOAUTDH KOJIMYCCTBCHHBIC PACUCTLI U OLICHKHA

CCTCCTBCHHLIX HAYK, U UCIIOJIb30BAThH UX B

MPODECCHOHATBHOM MEATETBHOCTH OIIK-1.3 CnocoOeH omnpenensiTs I'paHULbl MPUMEHUMOCTH

IIOJIyYEHHBIX PE3yJbTaTOB

OIIK-4.1 Brmageer weTromaMu Hay4HOrO IIOMCKa |
WHTEJUIEKTYyaJlbHOTO aHalin3a WHGOpMalHud MpH PEIICHUN

OIIK-4 CriocobeH ocymecTBIsITh cOop U 9
3a/1a4 MPoQeCcCHOHANBHOM e TeIbHOCTH

00pabOTKy HAYYHO-TEXHUIECCKOH U (VITH)
TEXHOJIOTUYECKON MH(POPMAIHH /ISl PEIICHUS
(byHIaMEHTAIBHBIX M IPUKJIAJHbIX 33134

OIIK-4.4 Bnageer HaBbIKaMu pabOTHl C KOMIBIOTEPOM H
KOMIIBIOTEPHBIMU CETSMU C LIEJbIO NOJIyUEHUs], XpaHEHUs U
00pabOTKM Hay4yHOW (TEXHHYECKOW, TEXHOJOTHYECKOMN)
nHpopMaIun

[IK-4.1 3naer ymnciieHHbIe MOPSIIKN BEITWYHH, XapaKTEPHBIX

[MK-4 Crioco0GeH KpUTHYECKH OIIEHUBATh o o
JUIS COOTBETCTBYIOLIEH MpodeccnoHaIbHON 00acTu

NPUMCHUMOCTDB UCITIOJIB3YCMBIX MCTOJAUK U

[IK-4.3 Cnocobern 000CHOBaTh NPUIHMHHO-CIICIACTBEHHBIC
METO/IOB

OTHOLLUEHHUSI UCIOJIb3YEMBIX IIOHATUI U MOJENEHN

2. [Toxa3zareu oneHUBAHHUSI KOMIIETEHIINIT
B pesynbrare n3ydeHus AUCIUTUIMHBL « BBeIeHNE B BBIMYKIIYIO ONTUMHU3AIUI0» 00YYarOIIUNACS TOJKEH:

3HATH:
- ONMCaHME KJlacca BBINYKIBIX 33/a4 ONTUMH3aMK (KaK JIeTEPMHUHUPOBAHHBIX, TaK M
CTOXAaCTHYECKHX);
- OCHOBHBIEC PEKYPPEHTHBIE METO/bI BBIITYKIION ONTHMHU3ALUH U UX CIOKHOCTB;
- KOHKPETHBIC aJTOPHTMBI MPSMO-IBOWCTBEHHON ONTHMU3AIMH, MPEAHA3HAYCHHBIC JUIS MAITUHHOTO
o0yd4eHusI.

yMeThb:
- (hopMyIHPOBATh 33/1a4M BBITYKJIOH ONITUMH3ALINH;
- ONHUCHIBaTh COBPEMEHHBIC METOAbl M QJITOPUTMBI BBITYKJIOW ONTUMH3AlMM, B YacTHOCTH,
MPSIMO-/IBOMCTBEHHOTO TUTIA;
- 000CHOBBIBATh CIIOKHOCTh YKa3aHHBIX METOJIOB (10 YHCITY UTEpaIHii);
- TI0JIB30BAaThCS OCHOBHBIMH IPSMO-ABOMCTBEHHBIMU aJTOPUTMAMH BBIITYKJIOH ONTHMHU3AIMU, IIHPOKO
UCIIOJB3YyEMBIMH JUTSl 3a]1a4 MAIMHHOTO 00Y4eHHSI.

BJIaJIeTh:
- HaBBIKOM OCBOCHUSI OOJIBIIOTO 00beMa HH(OpMAIIHK;
- HaBBIKAMH TIOCTAHOBKM HAyYHO-UCCIIEOBATEIbCKUX 33129 M HABBIKAMH CaMOCTOSTEIbHON paOOTHI.

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

1. OmpezneneHus: BBITYKJIOTO MHOXECTBA W BBIMYKIOH (YHKIMH; CTPOTO BBITYKIIBIE MHOXECTBA U
(YHKIWUW; CHIIBHO BBIMYKJIbIE QYHKITHH.




2. 3ajaua BBIIYKJIOM ONTUMHU3ALMM HAa 33JlaHHOM MHOXXECTBE B KOHEYHOMEPHOM IIPOCTPAHCTBE.
dopMynrpoBKa 3a7ad MAIIMHHOTO OOydeHUs, OMHApHOW KiIacCU(PUKALMKU C YYHUTEIEM U JHMHEHHOU
perpeccur Kak 3a/laud BBITYKJIOW ONTUMHU3auud. Bo3Mo)kHBIE BapHaHTHI 3TUX 3afad: Support Vector
Machines (SVM) u Hinge Loss B knaccudukanuu, MHK, rpeOneBas perpeccust u LASSO ans
perpeccuu.

3. ®opmMynupoOBKa TEOPEMBI O Pa3ACiCHUU M TEOpeMbl 00 OMOpHO TumeprsiockocTu. OnpeneneHue
cyOrpasineHra; COOTBETCTBYIOIIAasi TEOpEeMa O CYIIECTBOBAHMHM M O0Ka3aTelbCTBO. BakHOCTH 3a1au
BBIIYKJIOW ONTUMH3ALMH. YCIOBUS ONITUMAIIBHOCTH 1-To mopsaka.

4. Tlonartue uepHoro sumka W opakyna. [lopsmok opaxyma. [lonsiTue MeToAa ONTHMH3AIIMH.
CH0oXXHOCTB OpaKysla ¥ MeToAa; MoHsTHE 0 Aedexte Merona (perpet). O CTPYKTypHON ONTHMHU3ALUH.
Kparkuii 0030p METOIOB 1 pe3ybTaTOB BHIMTYKIONH ONTHUMHU3AINY.

5. @opMyarpoBKa METOAa LEHTPOB TsKeCTH. McxonHble MPeanonokeHus 0 3a1a4e U opakyie. Teopema
o nedekre MeTona (0 BEpXHEW TpaHUIIE); JOKA3aTeIbCTBO C MCIOJIB30BAaHUEM JIEMMBI [proHOayma.
CH0XHOCTb METOZA U €T0 PEaTN3yeMOCTb.

6. JleMma 00 OTCEUEHMHM OJJUIMIICOMAA IUIOCKOCTBIO, NPOXOAAILICH uepe3 ero UeHTp. Meroa
JIMIICOUJIOB, €T0 CBOICTBA: CIIOKHOCTD U TPYILOEMKOCTb.

7. Tlomsatme o w™ertone 3epkambHoro cmycka (M3C) B HempepblBHOM BpemeHu. McxomgHoe u
COIPSDKEHHOE BEKTOPHBIE MPOCTpaHCTBa B R”n, McxonHasi W ABOMCTBEHHAS: HOPMBI, TOTEHLIHAIBHOE
iajikoe oToOpaXkeHHe colpsbkeHHoro mpoctpaHcTBa grad W u ycmoue Jlunmmna (Ha rpagueHT
noreHiuana grad W). Ilpumep ¢ eBKIMOOBBIMH HOpPMaMd UM KBaJpaTHYHBIM MOTEHIHAJIOM,
npuBoasumii M3C k craHIapTHOMY CyOrpaJieHTHOMY METO.Y.

8. 3aga4a BBITYKIIONH CTOXaCTMYECKOM ONTUMM3ALMK Ha 3alaHHOM KOMIIAKTE C OPAaKyJIOM I'PaMEHTHOIO
tuna. M3C B TUCKPETHOM BPEMEHH H €r0 aHaJIH3.

9. IlpeobpazoBanue Jlexxannpa-®enxens. [lapamerp 00600meHHON Temmeparypsl.  OmnpeneneHue
HNpOKCU-QYyHKIHU V, ee CBA3b C NMOTEHIHAIBHBIM OTOOPaKEHHEM CONPSIKEHHOTO NMPOCTPAHCTBA Ha
JIOITyCTUMOE MHOXecTBO. [lapaMeTp CHIBHOW BBITYKIOCTH MPOKCH-QYHKIUH W CBA3b C YCJIOBHUEM
Jlunmuma Ha grad W.

10. Ilpumep onmTUMH3aAIMKM HA CTaHIAPTHOM cHUMILIEKce. [IpokcH-(QyHKIHS SHTPONMUWHOTO THIIA, €¢
CBOWCTBA BBIIYKJIOCTH 10 OTHOLIEHHWI0O K HopMe B | 1; coorBercTBylomiee mnpeoOpazoBaHue
Jlexxanapa-®Denxens (¢ mapameTpoM OOOOIIEHHOW TeMIlepaTypbl) U HpsiMoe 00OCHOBAaHHE YCIOBHS
Jlunmuia Ha rpagueHt.

11. Bribop nocnenoBarenbHOCTe K03(puLineHTa ycuneHuss 1 0000LICHHON TeMIlepaTyphbl: YacTHBIH
ciydaii mapametpoB M3C; momHocthio pekyppeHTHbIH anmroputM 3C (A3C), mokazarenbcTBO €ro
BepxHEW rpaHunbl (nedekra), CIOKHOCTE U TpygoeMkocTh A3C. OO6oOmieHne Meroma Kak
HpsSIMO-ABOMCTBEHHBIM. IIpumep onrtuMuzanuy Ha 3aJaHHOM €BKJIMJIOBOM IIape C KBAAPAaTUYHOU
npokcu-pynknuei: A3C Kak aJropuTM MpOeKLUUU cyOrpagreHTa.

12. ApantuBsbiii A3C (mo 0600IIEHHON TeMmIeparype M MOCTOSHHOM KO3((UIMEHTOM YCHJICHHS).
VYcnoBue O paBHOMEPHO OTPaHMYEHHOM HOpME CyOrpaJueHTa MUHUMM3MPYEMOH (YyHKIHH MOUYTH
HaBepHoe. TeopemMa O BepxHEH TpaHMIE, AoKa3zaTenbcTBO. CpaBHEHHME C HIKHEH TpaHULEH
Hemuposckoro-lOauna  (6e3  nmokazarenbctBa).  Cnoxnocts  A3C.  [lpyrue  BapWaHTHI
MPSIMO-/IBOMCTBEHHBIX aJITOPUTMOB.

13. CroxacTuueckasi 3ajadya 0 MHOTOpykoM OaHaute. IlpuMeHeHHE ONTHMH3AaLMOHHOIO TMOAXOJa
anroput™Ma 3C ¢ LENbI0 CHHTE3a PAaHIOMU3UPOBAHHOM CTpaTeruu, MHUHUMH3MpYIOmeH (yHKIuo
cpeanux notepb. [lomyuenne Bepxueit rpanuipl (aedexra pyHkuuu noteps). CpaBHEHHE C U3BECTHOU
nH(POPMAIMOHHON HIXKHel rpanuiel (Auer et al., 2002) 6e3 1oka3areiabCcTBa.

14. 3agaga PageRank kak 3amadya orneHMBaHUSI TJIABHOTO COOCTBEHHOTO BEKTOpA CTOXACTHYECKON
Marpulipl. CBelleHHe K 3ajjade BbINYKJIONH CTOXaCTUYECKOM ONTUMU3ALMH C OPAKYJIOM I'PajiueHTHOIO
tuna. [Ipumenenne M3C ¢ npokcu pyHKIHEH sHTponniHOTO THIa. PangomusupoBanusie A3C.

15. Ceenenne PageRank k MHHHMMakCHOW BBIMYKJIO-BOTHYTOM CTOXaCTHYECKOH 3afiade C OpaKyJioM
rpaguenTHoro tuna. [Ipumenenne M3C.

16. 3amaua OuHapHOH KIIACCU(HUKALIMK C YUYHTEIEM, CBEICHHE K 3aJaue BBIMYKIIOH CTOXaCTHYECKOU
ONTHMHU3AIMM HAa CTaHZApTHOM cuMiuviekce. [lonatme wu mpumepbl QyHkumii  Qu-pucka:
SKCIIOHEHIIMAJIbHBIE, UCIOIb3YeMbIe B SVM, U TOTUT-TIOTEPH.

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

[TepeueHb KOHTPOIBHBIX BOMPOCOB [UIs MPOBeAeHUs AU depeHIIMpOBaHHOTO 3a4eTa:



1. O 3amauax BBIMYKJIOH ONTUMU3AIMH U METOJIaX UX penieHus. [Ipumepsl.

2. Metoa ueHTpoB TsxKecTH. JlokazaTenbcTBO BepXHel rpaHulibl. CI0KHOCTh METO/A.

3. MerTon 3IIUIICOUIOB U TEOPEMa O BEpXHEH rpaHHUIIe.

4. Meron npoeknuu (cyd)rpaauenta. Ero o6o0mienrne Ha ocHOBe MeTofia 3epkanbHoro ciycka (M3C).
Unest M3C (B HEIpEPHIBHOM BPEMEHH).

5. Crpykrypa u napamerpst M3C. Yenorus ucnons3oBanus M3C. [Ipumepsr.

6. Ilonsarue npokcu-pyHKIMHU U ee \beta-CONpsKEHHOM, UX CBOHCTBa, ncnoib3dyembie B M3C. IIpumep
(c onmTMU3aIKel Ha CTAaHAAPTHOM CHUMILIEKCE).

7. Anroputm 3C u TeopeMa 0 BepxXHel rpaHHuIie.

8. Aunroputwm 3C 1 BBIBOJ BEpXHEH TPaHUIIBL.

9. Tlpokcu-QyHKIHMS SHTPONHMHOTO THIIA U ee \beta-compspkeHHas; UX CBOHCTBa oTHOcUTeNbHO \ell 1
/\ell \infty u mpsimoe moka3aTenbCTBO.

10. [Ipokcu-hyHKIMS SHTPOMUHHOTO THIIA U €€ \beta-conpsiKeHHast; MX CBOHCTBA OTHOCUTENBHO \ell 1
/\ell \infty u moxazarenbCTBO MpH OOIIEM MOAXOIE.

Kpurepun onennBanus

Onenka otnuaHo (10) BeICTaBIsIeTCS CTY/ACHTY, IOKAa3aBIIEMy BCECTOPOHHUE, CHCTEMAaTU3HPOBaHHbIE,
IyOOKHe 3HaHUs Y4eOHOU MPOrpamMMbl AUCHUIUINHBL, TPOSBISIONIEMY HHTEPEC K JaHHOU MPEIMETHOM
obnacTu, NPOJEeMOHCTPUPOBABIIEMY YMEHHE YBEPEHHO M TBOPYECKH IMPUMEHATh UX Ha MPAKTHKE MPH
pEIIEHUH KOHKPETHBIX 3a]1a4, CBOOOIHOE U NPAaBUIBHOE 000CHOBAHNE PUHSTHIX PEILICHHA.

Onenka ominyHO (9) BBICTaBISIETCS CTYAEHTY, MOKa3aBIIeMy BCECTOPOHHHE, CUCTEeMAaTU3UPOBAHHBIE,
IyOOKHe 3HaHUS yueOHOUM MporpaMMbl AUCHUIUIMHBI U YMEHHUE YBEPEHHO NMPUMEHATH WX Ha MPAKTHKE
IIPU peIIeHUN KOHKPETHBIX 3a]1a4, CBOOOIHOE U IIPAaBUIILHOE 000CHOBAaHHE MPUHATHIX PELICHUI.
Onenka oTAMYHO (8) BBICTABIISIETCS CTYACHTY, [TOKa3aBIIEMy CHCTEMAaTU3UPOBaHHbIE, [ITyOOKHE 3HAHUS
y4eOHOW MporpaMMbl AUCHMIUIMHBL U YMEHHE YBEPEHHO NPHUMEHSATh MX HA MPAKTHUKE IPH PELICHUH
KOHKPETHBIX 3a]a4, IPaBHUJIbHOE 000CHOBAaHHUE MPUHATHIX PELICHUH, C HEKOTOPBIMH HEIOYETaMH.
Ouenka xopomio (7) BBICTABIAETCS CTYACHTY, €CIM OH TBEpAO 3HAET Marepual, IPaMOTHO M IO
CYLIECTBY H3JIaraeT €ro, yMmMeeT NPUMEHSTh IOJlyuYeHHbIE 3HAHHUS Ha MPAKTUKE, HO HEIOCTaTOYHO
IpaMOTHO 0OOOCHOBBIBAET MOJYYECHHBIC PE3YIIBTAThI.

Onenka xopomo (6) BBICTaBISETCS CTYACHTY, €CIM OH TBEPIO 3HAET Marepual, T'PaMOTHO M IO
CYILECTBY M3JIaraeT ero, yMeeT NPUMEHATh NONTyuYeHHbIE 3HAHUS Ha MPAKTHKE, HO JIOMyCKaeT B OTBETE
WIH B PEUICHUH 3a7a4 HEKOTOPbIE HETOYHOCTH.

Ouenka xopomuio (5) BBICTaBISETCS CTYIEHTY, €CIIM OH B OCHOBHOM 3HAaeT MarepHual, 'paMOTHO U IO
CYLIECTBY M3JIaraeT €ro, yMeeT MPUMEHSITh NOITY4YCHHbIC 3HAaHHUSI Ha MIPAKTUKE, HO JOIMYCKAeT B OTBETE
WIN B PEIICHNH 3a]1a4 JOCTATOYHO OOJIBIIOE KOJMYECTBO HETOUHOCTEH.

OneHka YIOBIETBOPUTEIHHO (4) BBICTABISIETCS  CTYIEHTY, TIOKa3aBIIeMy (QparMeHTapHBIMH,
pPa3po3HEHHBI XapakTep 3HAHWH, HEJOCTATOYHO MpPaBUJIbHBIE (DOPMYITMPOBKH 0a30BBIX MOHSITHMH,
HapyULIEHUs JOTMYEeCKON MOCIIe0BATEIbHOCTH B U3JIOKEHUH TIPOrPaMMHOTO MaTepuana, HO IpH 3TOM
OH OCBOMJI OCHOBHBIE pa3leibl yueOHOH MporpamMmbl, HEOOXOAUMBIE IJs JalibHeimero o0ydeHus, u
MOKET IPUMEHSTh TOJIyYeHHBIE 3HAHUS 110 00pa3ily B CTAaHJAPTHOW CUTYaIHH.

OneHka yIOBIETBOPUTETbHO (3) BBICTABISIETCS CTYIEHTY, TIOKa3aBIIeMy (parMeHTapHBIMH,
Pa3po3HEHHBIH XapakTep 3HaHWM, AOMycKaloulemy OmHOKH B (GopMyaupoBKax 0a30BbIX MOHATHH,
HapyLICHUs] JIOTHYECKOM IOCIEe0OBAaTENbHOCTH B M3JIOKEHHUH IPOrPaMMHOIO MaTepuana, ciado
BJIaJIe€T OCHOBHBIMH pa3ielaMi y4eOHOH MporpaMMbl, HEOOXOJUMBIMH AJIsl JalibHEHIIero o0y4eHus u
C TPYAOM IIPUMEHSET MOIy4YEeHHbIC 3HAHUS JJa’Ke B CTAHAAPTHON CUTYalHH.

OueHka HEyJOBJIETBOPUTENILHO (2) BBICTABISETCS CTYIEHTY, KOTOpPBHIH HE 3HAaeT OojblIeld 4YacTu
OCHOBHOTO COZCP)KaHUSl Y4eOHOH TporpaMMbl JUCHMIUIMHBI, JOMYCKaeT rpyOble OMMOKH B
(bopMyIHPOBKaX OCHOBHBIX NPHHIMUIIOB U HE YMEET UCIIOJIB30BaTh IOJyYSHHBIE 3HAHHS NIPH PEIICHUN
TUTIOBBIX 3a]a4.

Onenka HeynoBIeTBOPUTEIbHO (1) BBICTABISETCS CTYHOCHTY, KOTOPBIH HE 3HAE€T OCHOBHOTO
coziep KaHusl y4eOHOH MpOorpaMMbl IUCHUILTUHBI, JOMycKaeT rpyOeiiine omuOKd B (GOpMYITUPOBKAX
0a30BbIX TOHATHH AUCLHUIUIMHBI U BOOOIIE HE MMEET HABBIKOB PEIICHUS THIIOBBIX IMPAKTHYECKUX
3ajad.

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

JuddepeHmpoBaHHBIN 3a4€T MPOBOAUTCS B YCTHOH Qopme.



[lpu mpoBemenun 3adera oOydaromemycs npenocraBisercs 30 MUHYT Ha mMOAroTOBKYy. Ompoc
o0ydJaromerocst mpoBoauTcs B TedeHne 40 MUHYT.

Bo Bpemss mnpoBenenus aunddepeHunpoBaHHOro 3auéra OOydalOUIMEecsT MOTYT IOJb30BaThCS
POTrpaMMOM JUCHHUIUINHBL, a TAKKE CIIPABOYHOM JIUTEPATYPOM, BBIYUCIUTEIIBHON TEXHUKOUN U MpoUee.



