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)

10 JMCHMILIMHE: Kputnueckne ssBIeHUS B CIOXKHBIX CETAX
110 HANIPABJICHUIO: [Ipuxnagnas MmareMaruka U HH(oOpMaTrKa
Nnpo¢uJIb NOATOTOBKH: AHanu3 TaHHBIX B DKOHOMHKE

Oustex-mkona [Ipuknagnoit Maremaruku u Uapopmatiku
kadeapa TMCKPETHOM MaTeMaTHKH

Kypc: 4

KBAJM(PUKAIMA: OaxanaBp

Cemectp, hopMBbI IPOMEKYTOUHOM arTecTanuu: 7 (oceHHuil) - JluddepeHpoBanHblii 3a4eT

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

CamocrositensHas pabora: 30 gac.
Bcero gacos: 90, Bcero 3a4. ef.: 2

KonuecTBo KOHTPONBHBIX pa0oT, 3a1aHuii: 1

[Iporpammy cocraBui: A .B. Jleonunos, n-p ¢u3.-Mat. Hayk, mpodeccop

[Iporpamma obcyxneHa Ha 3acefiannu Kadenpsl auckpetHoit matematuku 05.03.2020



AHHOTANMA

Ilens Kypca - paccMOTpeHHEe TeOpUH U (PEHOMEHOIOTUU KPUTHUYECKHX sIBJICHNH Ha rpadax. PaccmarpuBatoTcs
KaK OINTHUMH3AIMOHHBIE, TaK W TEOPETHKO-UTPOBBIE ACHEKTHl (Ha30BBIX MEPeXoJoB Ha rpadax, a Takxe
CBSI3aHHBIX C Tpa)UUEeCKUMH CTPYKTypaMH (a30BbIe MEPEXOIbl B MAIIMHHOM OOYy4EHHH.

1. lean u 3apa4n

]_le.]'lb AUCHUIIINHBI

OCBOEHHE OCHOBHBIX IIOHATHI B 00J1aCTH KPUTUYCCKUX SIBJICHUN B CJIOKHBIX CETSX.

3agauu AU CHUIIHHBI

CJIOKHBIX CCTCﬁ;

ceTei;

I/ICCJ'IG,I[OBaHI/Iﬁ B 00JIaCTH CIIOKHEIX CETEH.

2. Ilepeyens opMupyeMbIX KOMIIETeH M

OCBOCHHUE CTyJeHTaMHU 0a30BBIX 3HAHWH (TOHSATHH, KOHIICTIIMN, METOIOB U MoJiesel) B obnacTu
MIPUOOPETEHNE TEOPETUISCKUX 3HAHWN W MPAKTUYCCKUX YMEHUIN M HABBIKOB B OOJIACTH CIIOXKHBIX

OKa3aHHe KOHCYHbTaI_IPIﬁ U TIOMOIIM CTYACHTaM B IPOBCIACHHUU COOCTBEHHBIX TCOPCTUICCKUX

OcBocHue AUCHUIIJIMHBI HAITPAaBJICHO Ha (bOpMI/IpOBaHI/Ie ClIeayronux KOMHeTeHL[I/Iﬁi

KOI[ 1 HAMMCHOBAHUEC KOMIICTCHIIMHN

I/IHI[I/IKaTOpBI JOCTHIXKCHHUA KOMIICTCHIIMH

VYK-1.1 Ananusupyet 3aaady, BeIJIENISSA 3TAIbl €€ PELICHNUS,
JIEMCTBUS IO PELIEHUIO 3a1a4U

YK-1 Criocoben oCyIiecTBIsTh [TOUCK,

VYK-1.2 HaxomuT, KpUTHYECKU aHAIU3UPYET M BBHIOMpAeT
uHpOpMaLKI0, HEOOXOOUMYIO AJISl PELICHUS! IMOCTaBICHHON
3a7a4n

KPUTHUYECKUH aHAJIN3 ¥ CUHTE3 HH(opManny,
MPUMEHATh CUCTEMHBIN MOAXO ISl pELICHUS

VYK-1.3 PaccmarpuBaeTr pasnuuHble BapHaHTHl PEIICHUS
3a[1auy, OLICHUBAET UX NIPEUMYILECTBA U HEOCTaTKU

IIOCTAaBJICHHBIX 3aaa4

YK-1.4 I'pamotHO, JIOTUYHO, apryMeHTHPOBAHHO
(hopmupyeT cOOCTBEHHBIE CY>KICHHS U OLIEHKU

YK-1.5 Ompenenser ©  ONEHUBACT  NPAKTUYECKHE
MOCIIE/ICTBUSI BO3MOXKHBIX BAPUAHTOB PEIICHUS 3a/1a91

YK-2 Cnocoben onpenensite Kpyr 3a1a4d B
paMKax IMOCTaBJICHHOM LIEIH U BEIOHPATh

YK-2.1 ®opmynupyeT COBOKYNMHOCTh B3aHMMOCBI3aHHBIX
3aJad B paMKax  IIOCTaBJIEHHOW  wenu  paboTsl,
o0ecIeunBaroIINX ee JOCTHIKEHHE. Omnpenensier
OXHJIa€MbI€ PE3yJIbTaThl PEIICHUS IOCTABICHHBIX 33134

ONITUMAJTLHBIEC CITOCOOBI X PEIISHUs, UCXOS U3
JNEHCTBYIOIIUX MPABOBBIX HOPM, UMEIOIIHUXCS
PECYPCOB U OTpaHUYCHUHI

VK-2.2 IIpoektHpyeT penieHMe KOHKPETHOM 3amadu
MpOEeKTa, BBHIOWpAs ONTHUMAIBHBIH CHOCO0 ee pelieHus,
UCXOAsl M3 JEHCTBYIOIIUX MPABOBBIX HOPM U HMMEIOLIMXCS
PECYPCOB U OTpaHUYEHUI

OIIK-2 CriocobeH ucrnonb30BaTh COBPEMEHHBIE

OIIK-2.1 CrocobeH  TPUMEHSITH  COBPEMEHHBIC
BBIYHCIIMTEIFHYI0O TEXHUKY W CEpBHCHI ceTu VIHTepHeT B
obnactu (cdepe) npodeccnoHanTbHON AEITETBHOCTH

WH(POPMAIMOHHBIE TEXHOIOTUH U
NPOrpaMMHBIE CPEACTBA MIPU PEIICHUHN 31349
poheCCUOHATBHOM JIeTENLHOCTH, COOTIOnas
TpeboBaHUsg MH(YOPMAITMOHHOW OE30TIaCHOCTH

OIIK-2.2 3HaeT W yMeeT MNPUMEHATb YUCICHHBIC
MaTeMaTUYeCKue METOAbl M IPUKIAJHOE IPOrpaMMHOE
o0ecrieyeHne  IJIsl  pELICHMS  HayyHBIX  3ajgad B

npodeccuoHaIbHON 00nacTu

OIIK-2.3 3naer ocHOBHbEIE TpeboBaHMs HH(POPMAITMOHHON
0e30MacHOCTH

OIIK-5 CriocobeH yuacTBOBaTh B IPOBEICHUH
(yHIaMEHTANbHBIX U MIPUKIATHBIX

OIIK-5.1 CmnocobeH pemath TIOCTaBICHHBIC 3a7a4dl B
obnactu TEOPETUUECKUX u IKCTIEPUMEHTAIBHBIX
MCCIICIOBAHMI U pa3paboToK

HCCIIeJOBAaHUN U pa3pabOTOK, CAMOCTOSTEIEHO
OCBaMBaTh HOBBIC TEOPETUUECKHUE, B TOM YHUCIIE,
MaTeMaTHYeCKHE METObI UCCIICIOBAHUN 1

OIIK-5.2 OOnagaerT CIOCOOHOCTBIO K OCBOEHHIO HOBBIX
3HAHWUU HA OCHOBE M3YUYCHHS JIMTEPATYPHI, HAYYHBIX CTaTeh
U JIPyTUX UCTOYHUKOB




paboTars Ha COBPEMEHHOM dKCIIEPUMEHTAITLHON

OIIK-5.3 CnocobeH K TpodeCCHOHAILHOW DKCILTyaTaIuu

Hay4YHO-HCCIICI0BATeIIbCKOM, COBPEMEHHOM 9KCIEPUMEHTAIBHOMN

HU3MEPUTCIIbHO-aHAJIUTUICCKOU U Hay‘lHO-PICCJ’IeZ[OBaTenLCKOfI

TEXHOJIOTMYECKOI armaparype (M3MEpUTENBHO-aHATUTHYECKOH U TEXHOJIOTUYECKOM)
anmaparypsl
IIK-1.2 CnocobeH  BbyIBHTaTh THIIOTE3bl, CTPOUTH
MaTeMaTH4eCcKHue MOJAENW JUIA OINHCaHUsA H3ydaeMbIX

[IK-1 Criocoben crtaBuTh, (hOpMaIN30BBIBATH U
pemars 3a/1a4u, B TOM YUCIIe pa3padaThIBaTh U
UCCIIEI0BAaTh MaTeMaTHYECKUE MOJICITN
M3y4aeMBbIX SBJICHUH U MPOIECCOB, CACTEMHO
aHAJIN3UPOBATh HAyYHbIE MPOOJIEMBI, TIOJTy4aTh
HOBBIC HAYYHBIC PE3yJIbTaThI

SIBIICHUI W MIPOIIECCOB, OIICHUBATh KA4€CTBO Pa3padOTaHHON
MOZEIHN

IIK-1.1 CriocobeH HaxomuTh, aHAIM3UPOBaTh U 0000IIATH
nHpOpMaIHIo 00 aKTyalbHBIX PE3yNbTarax UCCIEIOBAaHHN B
pamMKax TeMaTHYeCKOW 00JacTH cBoell mpodeccroHambHON
EITEILHOCTH

[MK-1.3 CrnocobeH NpUMEHATh TeopeThudeckue W (W)
JKCIIEPUMEHTAIbHBIE METOJIbI HCCIIEIOBAHUI K KOHKPETHOM
HayyHON 3ajadye W HMHTEPIPETHPOBATh  IOTyYEHHbIE
pE3yIbTaThl

I1K-2 CiocobeH caMOCTOSTEILHO HIIA B
Ka4eCTBe 4ieHa (PYKOBOIUTEIIS) MAJIOTO
KOJUIEKTUBA OPTraHU30BLIBATH U MIPOBOIUTH
Hay4YHbIC UCCIICJIOBAHUS U UX allPOOaIUio

[IK-2.1 3HaeT ONpUHOUIBI MTOCTPOCHHUS HAYYHQPROOTHI,
MeTogsl cOopa W aHamu3a IIOJMYYEHHOTO MaTepualia,
CHocoObl apryMeHTallH

[IK-2.2 Cnoco0eH IUIaHUPOBaTh M TPOBOAWUTH HAYYHBIC
HCCIICAOBAHMUS CaMOCTOSTEIbHO WM B KadecTBE WICHA
(pyxoBozauTENs ) MaJIOTO HAYYHOTO KOJUIEKTHBA

[IK-2.3 CnocobeH mpoBOAWTH ampoOaIio pe3yJIETaTOB
HAYYHO-HCCIIE0BATEIHLCKON paboThI MOCPEICTBOM
MyONMMKAIMY HAYYHBIX CTAaTe U y4acTusl B KOH(pepeHIuIX

3. IlepeyeHb NIAHMPYEMBIX Pe3yIbTATOB 00yUeHHUsI 0 AUCHUILINHE (MOLYJII0)
B pesynbrare 0cBOGHUS AUCHUIIMHBI 00Yy4aIOIINeCs JOIKHbI

3HATb.

(dyHIaMeHTaIbHbIC TOHATHUS, 3aKOHBI, TEOPUH CIOXKHBIX CETeH;
COBpEMEHHbIE IIPOOJIEMBI COOTBETCTBYIOIIUX PA3AEIOB CIOKHBIX CETEH;
MOHATHS, aKCUOMBI, METOABI JOKAa3aTeIbCTB M JI0KA3aTENbCTBA OCHOBHBIX TEOPEM B paszeiax,

BXOJISIIMX B 0A30BYIO YaCTh ITHKJIIA;

OCHOBHBIC CBOMCTBA COOTBCTCTBYIOIIUX MATCMATHYCCKUX OG’LGKTOB;
AHAJIUTUYCCKHUEC U YMCJIICHHBIC TTOAXO0AbI U METObI JI1 PECIICHNA TUIIOBBIX ITPUKIIAAHBIX 3a1a4.

YMETb:
IIOHATH IIOCTABJICHHYIO 3a/1a4y;

HCIOJIb30BAaTh CBOU 3HAHUS JJIS PCIICHUSA @yHﬂaMeHTaHBHBIX " NPUKIIAAHBIX 3a1a4;
OLICHMUBATb KOPPEKTHOCTL NOCTAHOBOK 3a1a4;
CTPOT0 JOKA3bIBATh UJIM OIIPOBCPIraTh YTBCPIKACHUC,
CaMOCTOATCIIbHO HAaXOAUTH aJITOPUTMBbI PCUICHUA 3adaq, B TOM HYHUCJIC W HECTAaHAAPTHBIX, U

MMPOBOJAUTH UX aHAJIU3;

CaMOCTOATCIIbHO BUJACTD CJICACTBUS NMOJTYUCHHBIX PE3YJILTATOB,
TOYHO IMPEACTABUTb MATCMATUYICCKUC 3HAHUA B o0acTu B YCTHOﬁ M IIICHbMEHHOM (bopMe.

BJIAJIETh:

HaBBIKAMU OCBOEHUS OONBIIOT0 00beMa HHPOPMAITUH U pelieHus 3a7a4 ( B TOM YHCIIE, CIOKHBIX ),
HaBBIKAMH CAMOCTOSITEIbHON paOOThI M OCBOCHUS HOBBIX JUCIHIUINH;
KYJIBTYPO# IOCTaHOBKH, aHAJIM3a M PEIICHUsT MaTeMaTH4YeCKUX M NPUKIIAIHBIX 3aJ1a4, TPeOy-IoImunxX
ISl CBOETO PEIICHHS UCTIONB30BAaHHUS MAaTEMAaTHYECKHX ITOXO0/I0B X METO/IOB;
IPEIMETHBIM SI3BIKOM CJIOXKHBIX CETEHl M HaBBIKAMH I'DAMOTHOTO OIMCAHUS PELICHHs 3ajad U
MPE/ICTaBICHHUS TIOJTyYCHHBIX PE3YJIBTATOB.

4. Coaep:xanue TUCUMILIUHBI (MO1YJIs), CTPYKTYPHPOBAHHOE 10 TeMaM (pa3iesiaM) ¢ yKazaHUeM
OTBEJICHHOI'0 HA HUX KOJIMYECTBA AKAAEMHYCCKUX YaCOB 1 BHI0B Y4eOHBIX 3aHATHI

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




TpynoeMKOCTb 110 BUAAM YU€OHBIX 3aHATUH, BKIIIOYAs
CaMOCTOSITENIbHYO padoTy, Jac.
No Tema (pa3nen) TUCIUTUTMHBI
Camocr.
Jlekrum | Cemunapsr | JlaGopar. paboTsr
pabora
1 [lepexon 301p - renb Kak IEpexon c 6 6
(dbopMupOBaHNEM T'MI'AHTCKOTO KJacTepa
KommapTmeHnTHbIE SMUIEMUYECKHE
2 mozenu. OOpa3oBaHuE SMUIAEMHUYECKOTO 6 6
KJacTepa Kak (ha30BbIi epexozn
3 OnuaeMudeckas JUHAMHAKA C  y4eTOM 6 6
KJIaCTepU3alMU M HAJIMYUS COOOIIECTB
bunapubie pemenuss Ha rpade B
4 npuOIMKEHUH 3(PPEKTUBHBIX CTEIICHEH. 6 6
JnHamuka
5 @a30Bpli  TEpexol B MPOIyCKHOM 6 6 30
CIOCOOHOCTH B CETH UHTEPHET
Nroro gacos 30 30 30
[loaroroska k sK3aMeHy 0 gac.
OO01mas TpynoEMKOCTh 90 yac., 2 3au.en.
4.2. CopaepxaHue AUCHUILTAHBI (MOYIsl), CTPYKTYpUPOBAHHOE 110 TeMaM (pasjieiiam)

Cemecrtp: 7 (OceHHmii)

1. ITepexon 3011b - TeNb Kak Mepexos ¢ OPMUPOBAHUEM THT'AHTCKOTO KiacTepa

[epxonsimust y37moB U pedep. YCTOHYHMBOCTH MO OTHOLIEHHIO K PAHIOMHBIM M TapreTHPOBaHHBIM
arakaM. DOpMHUpOBaHME THUTAHTCKOIO KjacTepa B MacIITaOHO - WHBAPMAHTHBIX TIpadax.
Kputnyeckre nHAEKCHI.

2. KommaprmentHsle smmaeMuueckue wmoxenu. OOpa3oBaHHE OSMUAEMHYECKOTO KiacTepa Kak
(hazoBbIi IEpexos

OcHoBuble llenouka ypaBHEHM Ui CTOXacCTHYECKOM OSIUAEMHUYECKON JWHAMUKM Ha rpadax.
JuanHoe 3amblkaHWe. ONHUIEMUYEcKas JWHAMHUKA Ha Tpadax B NpUOMMKeHUH 3(PQEKTHBHBIX
creneneii (Degree based approximation xapakrepucTiuku. CTeneHb BEPILIUHBI.

3. SHHILCMI/ILIGCK&H AWHAMHKaA C YUCTOM KJIACTCPpU3allUN U HAJINYIUSA COO6H_ICCTB

Monens M3unara Ha monHoMm rpade. Crarudeckoe paBHOBecue. Da3oBblii mepexoia. buHapHbIe
pemeHus: Ha rpade B NpuOMIKEHUH YPQPEKTHBHBIX cTeneHei. PaBHOBecHe AMCKPETHOrO OTKIIMKA.
@Da30BbIl IIEPEXONT

4. bunapHsele pemieHust Ha Tpade B mpuOImkeHun 3G (HeKTUBHBIX cTeneHel. JlnHamuka

Mopnens M3unra B ciiydailHoM mone Ha rpadax B npuOmmkeHuH 3((EeKTUBHBIX CTEmeHeH.
Cunxponun3zaius Ha monHoM rpage. Monens Kypamoro. Cunxponusanus Ha rpadax B mpuOIMKEeHUH
s pexTuBHBIX cTenieHed. CHHXpOHHU3aMs Ha runeprpagax.

5. ®@a30BHIif Iepexo;] B MPOIMYCKHOW CITOCOOHOCTH B CETH UHTEPHET

I'padmueckue monenu u meron Belief Propagation. CBobonnas sneprusi. @azoBbii nepexof] B IMOUCKE
COOOIIECTB.




5. Onucanue MaTepuaJIbHO-TeXHHYECKOH 0a3bl, HeOOXOIMMON AJI5l OCYLIeCTBJIECHHS 00pa30BaTEJIHLHOIO
npouecca 1no JUCHUILInHE (MOIYJII0)

CranpaptHas yueOHasi ayIuTOPHSL.
6.IlepeyeHnb pekoMeHAYeMOM JIUTEPATYPHI

OcHoBHas JiATEparypa
1. ®a3oBkie iepexosl U KpuTHaeckue sBienns [ Texcr]| = Introduction to phase transitions and critical

phenomena, [monorpadus]/T. Crennu , -M., Mup, 1973

2. Kombunatopuka u Teopus BepositHocTei [Tekc] : [yde6. mocobue s By3oB] / A. M.
Paiiroponckuit .— Jlonronpynnsiii : Matemekt, 2013 .— 104 c. - bubnuorp.: ¢. 99. - 3000 3x3. - [SBN
978-5-91559-147-8 .— Ilonnsiii TexcT (Pexxum goctyna : nocryn u3 cetu MOTH).

JomnonHutenbsHas auTeparypa
1. Monenu UuTepHera : yuebHoe nmocobue / A. M. Paiiropoackuii .— 2-e uza. — JlonronpynHsiii :
Untennekt, 2019 .— DnexrpoH. Bepcus neu. nyonukanun .— [lonueiii Texet (Pexxum nocryna :

nocryn u3 cetu MOTU).

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

http://dm.fizteh.ru/

8. IlepeyeHb MH(POPMANMOHHBIX TEXHOJIOTHIi, HCIIOIb3yEeMbIX NIPH OCYLIECTBJICHNH 00pa30BaTeILHOIO
npouecca 1o AMCUMILINHe (MOAYJII0), BKJIIOYasi lepeYeHb He00X0AUMOro NPOrpaMMHOI0 odecredyeHust
H HH(POPMALMOHHBIX CIIPABOYHBIX CHCTEM (IIPH HEOOXOAMMOCTH)

Ha nexunoHHBIX 3aHATHUAIX HCIIOJIB3YIOTCA MYHLTI/IMCZ[I/II\/'IHBIC TCXHOJIOI'MH, BKJIIO4ad JEMOHCTPALUIO

Npe3eHTAlUMN.
B mporiecce camocTosTenbHOM padOThl 00YJArOIIUXCSI BO3MOXKHO UCTIOJIh30BaHUE TAKUX ITPOTPAMMHBIX

cpencts, kak Mathcad, MATLAB, Maple u ap.
9. MeTonnueckue yKa3anus 1J1s 00y4al0LIUXCs 110 0CBOSHHIO TUCHMILTHHBI (MOYJIsT)

1. PexoMeHzayeTcsi YCHENIHO COaBaTh KOHTPOJIbHBIC PabOThl, TaKk Kak 3TO YIMPOIIAeT HTOTOBYIO

aTTCCTAIUIO IO MPCAMCTY.
2. I[J'ISI IIOATOTOBKH K HTOTOBOM aTTCCTallMU IO MPCAMCTY JIYUIIC BCCIO IMOJB30BATLCA MaTCpUalaMn

JIEKINH.



NNPUJIOKEHHUE

OLIEHOYHBIE MATEPHAJIBI IO JUCLHATIIMHE (MOYJTIO)

110 HANIPABJICHUIO: [Ipuxiagnas MmareMaruka U HHQOpMaTrKa

Nnpo¢uJIb NOATOTOBKH: AHanu3 TaHHBIX B DKOHOMHKE
Oustex-mkona [Ipuknagnoit Maremaruku u Uapopmatiku
kageapa TMCKPETHOM MaTeMaTHKH

Kypc: 4

KBaJIH(UKALUS: OakanaBp
Cemectp, hopMBI IPOMEKYTOUHOH arTecTanuu: 7 (oceHHuil) - JluddepeHpoBanHblii 3a4eT

Pa3paborunk: A.B. Jleonunos, n-p ¢u3.-Mat. Hayk, mpodeccop



1. Komnerenunu, gopMupyemMsblie B mpouecce U3y4eHus: JUCHUILINHbI

Kox 1 HauMeHoBaHHE KOMIIETEHIINHA

NHaukaTopsl JOCTHKEHHS KOMIIETEHIINH

YK-1 CriocoGeH oCcymiecTBIsTh MOKCK,
KPUTUYECKUH aHAJIN3 ¥ CUHTE3 HH(opManuy,
HNPUMEHSTh CUCTEMHBIN MOAXO ISl PELICHHS
MOCTABJICHHBIX 3a/1a4

VYK-1.1 Ananusupyert 3aaady, BBIJIEsS 3TAIbl €€ PelleHus,
JeMCTBUS IO PELICHUIO 3a1a91

VK-1.2 HaxomuT, KpUTHYECKH aHAJIU3UPYET M BBHIOMpAET
nH(pOpMaIINI0, HEOOXOMUMYIO ISl PEIeHHUs TTOCTaBICHHON
3a1auu

VYK-1.3 PaccmarpuBaer pa3nuyHble BapHAHTHI PEIICHUS
3a[a4M, OLICHUBACT WX MPEUMYILECTBA U HEAOCTATKH

YK-1.4 I'pamotHO, JIOTUYHO, apryMEHTUPOBAaHHO
(dhopmupyeT cOOCTBEHHBIE CY)KICHHS U OLIEHKH

VYK-1.5 Ormpenensier ©u  ONEHUBAaET  MPAKTUYECKHE
MOCJIEICTBUSI BO3MOXKHBIX BAPHAHTOB PEIICHUS 33/1a491

YK-2 CriocoGen onpenensiTe Kpyr 3a1a4d B
paMKax OCTaBJICHHOM LENH U BBIOMPATh
OINITHMAJIbHBIE CTIOCOOBI UX PELICHUs], UCXOIS U3
JEHCTBYIOIUX PAaBOBBIX HOPM, HMEIOLITHXCSI
PECYPCOB U OTpaHUYEHUI

VK-2.1 ®opMynupyer COBOKYNMHOCTh B3aUMOCBSI3aHHBIX
3aJad B paMKax I[IOCTaBJICHHOW 1enu  paboThl,
o0ecreynBaroImnX ee JIOCTHKEHUE. Omnpenensier
OKUJaeMbI€ PE3YyNIBTaThl PEIIEHHUS TOCTABICHHBIX 3a/1a4

VK-2.2 TIIpoektupyer peuieHHe KOHKPETHOM 3a7aqu
MpOEKTa, BBIOMpAas ONTHUMAaJIbHBIA CHOCOO ee pelIeHus,
UCXOAsl U3 NEUCTBYIOIUX NPABOBBIX HOPM U HMEIOLIUXCS
PECYPCOB U OTpaHUYECHUI

OIIK-2 CnocobeH ucronb30BaTh COBPEMEHHbBIE
MH(OPMAIIMOHHBIE TEXHOJIOTHU H
MPOrpaMMHbIE CPEACTBA IIPU PEIICHUHN 3a/1a4
npodecCHOHAIBHON IeSTeIBHOCTH, COOTIoas
TpeboBaHu HHPOPMAIIMOHHOHN 0€30MacHOCTH

OIIK-2.1 CriocobeH  NpPUMEHSTb  COBPEMEHHBIC
BBIYHMCIIMTENIBHYIO TEXHUKY U CEpBHCHI ceTu VIHTepHeT B
obmactu (cdepe) mpodeccrHoHaTHHON AeATEIIEHOCTH

OIIK-2.2 3naer u yMeeT TPUMEHATh YHCIEHHBIC
MaTeMaTH4ecKue MEeToAbl M MPHUKIATHOE MPOrpaMMHOE
obecrieueHHe A pEIIEHHs  HAydyHbBIX  3a1ad B

npodeccruoHanbHOM 00IacTH

OIIK-2.3 3naer ocHOBHble TpeOGoBaHHs HH(POPMALIMOHHON
0e30MmacHOCTH

OIIK-5 CriocobeH yuacTBOBaTh B IPOBEICHUH
(byHIaMEHTAIBHBIX U TIPUKJIAJHBIX
UCCIIeOBAaHUI M Pa3pabOTOK, CAMOCTOSTEIEHO
OCBaMBaTh HOBBIE TEOPETHYECKHE, B TOM YHCIIE,
MaTeMaTHYECKHE METObI HCCIICIOBAHUN 1
paboTars Ha COBPEMEHHOM dKCIIEpUMEHTAITLHON

OIIK-5.1 CnocobeHn pemarb TMOCTaBICHHbIE 3a7a4dl B
obnactu TEOPETHUECKUX u SKCIIEPUMEHTAJILHBIX
UCCIIeJOBaHUN U pa3paboTOK

OIIK-5.2 OOmagaer CIOCOOHOCTBIO K OCBOEHUIO HOBBIX
3HAHWW Ha OCHOBE W3YYCHUS JMUTEPATyphl, HAYYHBIX cTaTeit
U IPYTUX UCTOYHUKOB

OIIK-5.3 CnocobeH K TpodeCCHOHAILHOW DKCILTyaTaIuu

HaYYHO-HCCIICI0BATEIIbCKOM, COBPEMEHHOM 9KCIEPUMEHTAIBHOMN

HU3MEPUTCIIbHO-aHAJIUTUICCKOU U Hay‘-lHO-PICCJ’IeZ[OBaTeJ]LCKOfI

TEXHOJIOTMYECKOI armaparype (M3MEpUTENbHO-aHATUTHYECKOH U TEXHOJIOTUYECKOM)
anmaparypsl
I[IK-1.2 CnocobeH BbIBHTaTb THIIOTE3bl, CTPOUTH
MaTeMaTH4eCcKHue MOJAENM JUIA  OINHCaHUsA H3ydaeMbIX

[IK-1 Criocoben crtaBuTh, (hOpMaIN30BBIBATH U
pemars 3aJa4u, B TOM YUCIIe pa3padaThIBaTh U
UCCIIEI0BaTh MaTeMaTHYECKUE MOJICITN
M3y4aeMBbIX SBJICHUH U MPOIECCOB, CACTEMHO
aHAJIN3UPOBATh HAyYHBIE MPOOJIEMBI, TTOJTy4aTh
HOBBIC HAYYHBIC PE3yJIbTaThI

SIBIICHUI W TIPOIIECCOB, OIICHUBATh KAYeCTBO Pa3padOTaHHON
MOJZEIHN

IIK-1.1 CnocobeH HaxomuTh, aHATM3UPOBATh W 0000IIATH
nHpOpMaIKIo 00 aKTyalbHBIX PE3yNbTarax UCCIEIOBAaHHUN B
paMKax TeMaTHYeCKOW 00NacTH cBoell mpodeccrnoHambHON
IEITEILHOCTH

IMK-1.3 CrocobeH NpUMEHATh TeopeThudeckue W (W)
SKCIIEPUMEHTAJIbHBIE METOJIbl UCCIIEIOBAHUI K KOHKPETHOM
HayyHOM 3ajadye W  HMHTEPIPETHPOBATH  IOTyYEHHbIE
PE3ybTaThl

[IK-2.1 3HaeT OpUHOUIBI MTOCTPOCHHA HAYYHQPROOTHI,
MeTroasl cOopa W aHamu3a IOJMYYEHHOTO MaTepuala,
CHoco0bl apryMeHTallH




LIK-2 CLHOCOUEH CAMOCTOSTENbHO WK B
KadecTBe 4JieHa (PyKOBOAUTEIS) MaJIOTO
KOJUIEKTHBA OpPraHU30BbIBATh U IPOBOJUTH
Hay4HbIE UCCIICOBAHMS U X apoOaIuio

[IK-2.2 Cnoco0eH IUIaHUPOBAaTh M TPOBOAWUTH HAYYHBIE
HCCIICAOBAHMUS CaMOCTOSITEIbHO MM B KauecTBE WICHA
(pyxoBoauTENs ) MAJIOTO HAYYHOTO KOJUIEKTHBA

[IK-2.3 CnocobeH mpoBOAWTH ampoOaIiio pe3yJIETaTOB
HAYYHO-HCCIIE0BATEIHLCKON paboTh MOCPEICTBOM
yONMKAIMY HAYYHBIX CTAaTeH U y4acTusl B KOH(pEepeHIuIx

2. Iloka3zare/iM OCHMBAHMS KOMIIETCHIMIA
B pesynbrare nzyueHus AucIMIUIMHBL « KpUTHUECKHE SBICHUS B CIOXKHBIX CETAX» 00YUarOUIMNACS TOTKEH:

3HATH:
(byHIaMEeHTaJIbHBIE TIOHATHS, 3aKOHBI, TCOPHU CIOKHBIX CETEH;
COBPEMEHHBIE IIPOOIEMBbI COOTBETCTBYIOLIMX PA3/IEIOB CIOKHBIX CETEH;
TIOHSITHS, aKCHOMBI, METOJbI JIOKa3aTeNbCTB M JO0KAa3aTeJIbCTBA OCHOBHBIX TEOPEM B paszeiax,
BXOZSIINX B 0a30BYIO 4acTh IIMKIIA;
OCHOBHBIEC CBOHCTBA COOTBETCTBYIOIIMX MaTEMAaTHIECKUX 00OBEKTOB;
AHAIMTUYECKUE U YHCIICHHBIC TTOAXO0/bI U METO/bI [UISl PELICHHS TUIIOBBIX IPUKJIAIHBIX 3a/1a4.
yMeThb:
HOHSTH ITOCTABJICHHYIO 33]1a4y;
UCIIONTb30BaTh CBOW 3HAHUS VIS pelIeHus (DyHIaMEHTaIbHBIX W PUKIAIHBIX 3a/1a4;
OLICHUBATh KOPPEKTHOCTB IIOCTAaHOBOK 3a/1a4;
CTpOTO JIOKA3bIBATh WJIH ONPOBEPIaTh yTBEPKIACHHE;
CaMOCTOSITEIBHO HAXOAWUTh AJTOPUTMBI PELICHUs 3ajad, B TOM YHCJIE M HECTaHIAPTHBIX, U
MPOBOJIUTH UX aHAJIH3;
CaMOCTOSITEIEHO BHJICTh CIIC/ICTBHUS MTOJTYUYCHHBIX PE3YyJIbTATOB;
TOYHO MPEACTaBUTh MaTeMaTHYeCKHE 3HAHUS B 00JIACTH B YCTHOW M MUCBMEHHOI hopme.
BJIA/IETh:
HaBBIKAMU OCBOEHUS OONBIIOT0 00beMa HHPOPMAITUH U pelieHns 3a7a4 ( B TOM YHCIIE, CIOKHBIX ),
HaBBIKAMH CAMOCTOSITEIbHON paOOThI M OCBOCHUS HOBBIX JUCIIUIUINH;
KYJIBTYPO# IOCTaHOBKH, aHAJIM3a M PEIICHUsT MaTeMaTH4YeCKUX M NPUKIIAIHBIX 3a1a4, TPeOy-IoImunx
ISl CBOETO PEIICHHS UCTIONB30BAaHHUS MAaTEMAaTHYECKHX ITOXO0I0B X METO/IOB;
IPEIMETHBIM SI3BIKOM CJIOXKHBIX CETEH M HaBBIKAMH I'DAMOTHOTO OIMCAHUS PELICHHs 3ahad U
MPE/ICTaBICHHUS TIOJTyYCHHBIX PE3YJIBTATOB.

3. IlepeyeHb THNOBBIX (IPMMEPHBIX) BOIPOCOB, 3aJaHHIi, TeM JJIsl IOATOTOBKHU K TeKylIeMy KOHTPOJII0
[IpuMeps! 3agaHuii 10 KypCy:

1. Beruucnute nponssoasume pyakaun GO(x) u G1(x) nns pacnpenenenus [lyaccona

2. Berancnute TOUKy 00pa30oBaHMs THTAHTCKOTO KiacTepa B (opMain3Me MPOU3BOASIINX
($yHKUMA A71s1 pacnpeaeaeHui

pk = 6k,4 u pk = 0.56k,3 + 0.50k,4

3. Hanucats Koj AJi YUCIACHHOTO PELICHUS YPABHEHHUS, ONPEACIISIIOLIErO pa3Mep dUAEMU-
YECKOTO KIJIACTEPa B KOMITAPTMEHTHON dmuieMudeckoit mogenu SIR

4. TlosicHuTh, IOYeMy B hopMyJIe IS CPEAHEH BEPOSITHOCTH COCENY OBITh 3apaKEHHBIM B
SMUJEMHUYECKUX MOJIETISIX MOSABIISIETCS. PACIPEICICHUE [0 BHEIIHUM CTETICHIM

5. BeiBectu hopmyiry [t pa3nokeHus: CBOOOTHOM SHEpPTrur B Mojienu M3uHTa Ha TIOTHOM
rpade BONMHM3M KPUTHUYECKON TeMITepaTypehl.

6. Ilpoananu3upoBath SBICHUE KPUTHUIECKOTO 3aMeIeHHs Ui Urpsl M3uHra Ha MaciitaOHO-
WHBapUaHTHBIX Tpadax.

7. Onucarb CTPYKTYpy pelieHuid ypaBHeHus Aud@y3uu Ha L - cToiHOM MyJIbTHILIEKCE.




8. Ommcath XxapakTepuUCTHKH (Pa30BOTO Mepexojia CHHXPOHU3AIMH B IprOmmxeHnn 3¢ dex-
THBHBIX CTENEHeH 1yt Mozieni KypamoTo Jutst MaciuTaOHO - HHBapUAHTHBIX rpadoB.

9. IlpoBecTr MOMHBIN BHIBOJ GOPMYIIBI AJIsi CBOOOIHOM dHeprun B MeTone Belief Propagation.
10. BriBecT ypaBHEHHE YBOJIIOLMH [UISl CPEAHEH JUTMHBI O4ePE/IH ISl CTATUCTUYECKOH MOJIEITH
(hazoBoro mepexoya CrymeHusl.

4. [lepeyens TUNOBBIX (MPUMEPHBIX) BOIMPOCOB U TeM [IJIsl IPOBeAeHUs IPOMEKYTOUHOI aTTecTalluu
o0yuarouuxcst

. [Tepexon 307b.

. [lepkomsiust y3moB u pedep.

. YCTOWYHBOCTH TI0 OTHOIICHHIO K PAHIOMHBIM U TAPTCTUPOBAHHBIM aTaKaM.

. ®opMHPOBaHUE TUTAHTCKOTO KJIACTepa B MACIITA0HO - MHBAPUAHTHBIX Tpadax.

. KOMHapTMeHTHLIe SIMMUACMHUYCCKHUEC MOICIIN.

1
2
3
4
5. Kputnueckue UHACKCHI.
6
7. O6pa3oBaHKe YIUIAEMHUYECKOTO KiIacTepa Kak (a30BbIi mepexo.
8

. L[enqua ypaBHeHHfI JJIA CTOXACTHYECKOI BHHHCMHHCCKOﬁ JWMHaAMHWKH Ha rpa(bax.

Ne)

. [lnagHO® 3aMBIKaHHE.

10. Dnunemuyeckas quHaMuKa Ha rpadax B npubmmxenun 3ddexktuBHbix crenenel (Degree based
approximation).

11. DnuaeMudeckas TMHAMHKA C YIETOM KJIACTEPHU3AIMK U HAJTMYHUS COOOIIECTB.

12. Mogens M3unra Ha nomHoM rpade.

13. Cratnueckoe paBHOBECHE.

14. bunapnble penrenust Ha rpade B npuOmmkeHnn 3QPEKTUBHBIX CTETICHEH.

15. PaBHOBecue AUCKpeTHOTO OTKJIMKA. Da30BbIi mepexo/.

16. bunapnsle penrenus Ha rpade B npuommkeHny 3QQeKTUBHBIX cTeneHel. [lnnaMuka.

17. Mogaens M3unra B ciy4aifHOM 1oJie Ha Tpadax B IpUOIKeHUH dPPEKTUBHBIX CTETICHEH.
18. Cunxponwuzanus Ha moHoM Tpade. Moxaens Kypamoto.

19. Cunxponusanus Ha rpadax B IpUOIKeHHH d3PPEKTHBHBIX CTETICHEH.

20. CunxpoHu3aiys Ha runeprpadax.

21. dazoBsIii Iepexo/] B MIPOMYCKHOM CITIOCOOHOCTH B CETH MHTEPHET.

22. I'paduueckue monenu u meron Belief Propagation. CBoOoHast sHEprHs.

23. dazoBbIii Iepexo/] B MOUCKE COOOIIECTB.

Kpurepun onennBanus
- omenka «ormmmuHo  (10)»  BBICTaBUsieTCSl  CTYAGHTY,  IIOKa3aBIIEeMy  BCECTOPOHHHE,
CHUCTEMaTU3UpPOBaHHbIC, IIyOOKHE 3HaHMA Y4eOHOW NpOrpaMMbl AUCLUIUIMHBI U YMEHHUE YBEPEHHO
MPUMEHATH UX Ha MPAKTHUKE TPH PELICHNU KOHKPETHBIX 3a]1a4, CBOOOHOE U MPaBUIbHOE 000CHOBAHHUE
MPHUHATHIX pELICHUI
- omeHka  «oraumuHOo  (9)»  BBICTaBUseTCA  CTYOGHTY,  IIOKa3aBIIEMY  BCECTOPOHHHE,
CHCTeMaTH3UPOBaHHBIE, INTyOOKHE 3HAaHHUS yueOHOMH NMPOrpaMMbl AUCIUIIIMHEL U YMEHUE IPUMEHATh UX
Ha TpaKTHKE MPHU PELICHHH KOHKPETHBIX 3ajad, cBOOOJHOE U MpaBWIIbHOE OOOCHOBAaHUE NMPHHATHIX
peleHnin
- oueHka  «omm4HO  (8)»  BBICTaBIsieTCS  CTYACHTY,  IIOKa3aBIIEMY  BCECTOPOHHHUE
CHCTeMaTH3UPOBaHHBIE, IITyOOKHE 3HAaHHUS yueOHOM NMporpaMMbl AUCIUIIIMHEL U YMEHUE IPUMEHATh UX
Ha MPaKTHKE [IPH PEIICHUH KOHKPETHBIX 3ajia4, U IPaBUIIbHOE 000CHOBAaHUE MPUHSTHIX PELICHUN
- OLIEHKa «xopoluo (7)» BbICTaBIsETCS CTYACHTY, €CJIM OH TBEPAO 3HAET Marepuai, I'paMOTHO M IO
CYLIECTBY M3J1araeT ero, yMeeT NPUMEHATh MIOJyUYCHHbIC 3HAHUS Ha MPAKTHUKE, HO JIOIYCKAET B OTBETE
WM B PELIEHUHU 3a]jad HEKOTOPblE HETOUHOCTH;
- OIICHKA «XOpowIo (6)» BBICTABISAETCS CTYAEHTY, €CIIM OH 3HAET Marepuai, IPaMOTHO H IO CYLIECTBY
U3JIaraeT ero, yMeeT IPUMEHSTh IIOJy4YEHHbIE 3HAHUSA Ha IIPAKTUKE, HO JIOIYyCKaeT B OTBETE WJIMU B
pEIIeHUN 3a/1a4 HEKOTOPhIE HETOUHOCTH;
- OIIEHKa «XOpoIIo (5)» BBICTaBIAETCS CTYIACHTY, €CIM OH 3HAeT Marepuall, M M0 CYLIECTBY H3J1araer
€ro, yMeeT MPHUMEHSATH MOMyuYeHHbIC 3HAHMS Ha MPAKTUKE, HO JOIYCKAET B OTBETE WM B PEIICHUH
3a]1a4 HEKOTOpbIE HETOUHOCTH;



- OIIEHKa «Y/IOBJIETBOPUTENHHO (4)» BBICTABISAECTCA CTYAEHTY, IIOKa3aBIIeMy (hparMeHTapHBbIH,
pPa3po3HEHHBI XapakTep 3HAHWH, HEJOCTATOYHO NpaBUIIbHBIE (HOPMYITHPOBKH 0a30BbIX MOHSITHIA,
HapyllIeHHUs JOrMYECKON M0CIeJ0BaTebHOCTU B U3JI0KEHUU [IPOrPaMMHOI0 MaTepuala, HO IIpU 3TOM
OH BJIJCET OCHOBHBIMU pa3lelaMd Yy4eOHOHM NporpaMMbl, HEOOXOOMMBIMH JJsl AalbHEHIIETo
00yueHHs 1 MOXET NIPUMEHSTh NOJIyUYeHHbIE 3HAHUS 110 00pa3ily B CTAaHJAPTHOM CUTYaIUH;

- OLCHKAa «YyIOBIECTBOPUTENHHO (3)» BBICTABISETCS CTYICHTY, MOKa3aBIIEeMy (parMeHTapHBIH,
pa3pO3HEHHBII XapakTep 3HAHUH, HEIOCTATOYHO IpPaBUIbHBIE (OPMYIUPOBKH 0a30BBIX MOHSITHI,
HapylLIeHHs JJOTUYECKOW MOCIIEA0BATENBHOCTH B U3JI0KEHHH ITPOrPaMMHOIO MaTepHaia, HO MpPU 3TOM
OH BJajeeT (parMEeHTapHO OCHOBHBIMH pa3[elaMH Y4eOHOW NporpamMMbl, HEOOXOIUMBIMH UL
nanpHeimero o0y4eHHs M MOXET NPUMEHSTh MOJy4YeHHbIE 3HAaHUS MO o0pas3ly B CTaHAApTHOU
CUTYyalluy;

- OILIEHKAa «HEYIOBJIETBOPUTEIHHO (2)» BBICTABISETCS CTYAEHTY, KOTOPBHIH HE 3HaeT Oouiblleil yacTu
OCHOBHOTO COZCP)KaHUSl Y4eOHOW NpOrpaMMbl JUCHMIUIMHBI, JOMYyCKaeT TIpyOble OIIMOKH B
(bopMyIHPOBKaX OCHOBHBIX MOHATHH AUCIUITIMHBI M HE YMEET UCIOIb30BaTh OTYYECHHBIC 3HAHUS MIPU
PEIIEHUH TUTIOBBIX MPAKTUYECKUX 3a1a4

- OLICHKA «HEYHOBJIETBOPUTENHHO (1)» BBICTABISETCS CTYACHTY, KOTOPBIM HE 3HAeT (OPMYIUPOBOK
OCHOBHBIX NOHATHI AUCLUIUINHBL.

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

Bo Bpems mnpoBenenus auddepeHIIMPOBAHHOTO 3a4yeTa OOydaromuecs MOTYT —II0JIb30BaThCS
MPOTrPaMMOM JUCIUILTAHBI.



