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)

N0 TUCHMILJIMHE: Kputnueckue sSBIeHUS B CIOXKHBIX CETIX
10 HANPABJIEHUIO: [Ipuxnagnas MmareMaruka U HH(oOpMaTrKa
Nnpo¢uJIb NOATOTOBKH: Undopmaruka

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
Lenb Kypca - paccMOTpeHre Teopur U (PEHOMEHOJIOTUN KPUTHYECKUX SIBIICHH Ha Tpadax. PaccmarpuaroTcs
KaK ONTUMH3AIMOHHBIE, TaK W TEOPETUKO-UTPOBBIE acCIeKTHl (Da30BBIX MEpexoioB Ha rpadax, a Takxe
CBSI3aHHBIX C TpaPUUECKUMHU CTPYKTypaMu (a3oBbIe EPEXO/Ibl B MAITUHHOM O0yUEHHH.

1. lean u 3apa4n

].le.]'lb AUCHUIIINHBI
OCBOEHHE OCHOBHBIX IIOHATHI B 00J1aCTH KPUTUYCCKUX SIBJICHUN B CJIOKHBIX CETSX.

3agauu AU CHUIIHHBI

OCBOCHHUE CTyJleHTaMH 0a30BbIX 3HAHWH (MOHATWH, KOHUENIMHA, METOJAOB M Mojeleil) B obnactu
CIIOKHBIX CETeH;

MIPUOOPETCHNE TEOPETUICCKUX 3HAHWW U MPAKTUICCKUX YMEHUU W HABBHIKOB B 00JACTH CIIOKHBIX
ceTei;
[ ]

OKa3aHHueC KOHCYJ'IBTaI_II/Iﬁ U noMomu CTyACHTaM B IHPOBCACHHUU COOCTBEHHBIX TCOPCTUICCKUX
I/ICCJ'IG,I[OBaHI/Iﬁ B 00JIaCTH CIIOKHEIX CETEH.

2. Ilepeyens opMupyeMbIX KOMIIETeH M

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, BeIIEIASA 3TANbl €€ PEIICHHU,
JIEMCTBUS IO PELIEHUIO 3a1a4U

VYK-1.2 HaxomuT, KpUTHYECKH aHAIM3HPYET U BhIOUpaeT
uHpOpMaLKI0, HEOOXOOUMYIO AJISl PELICHUS! IMOCTaBICHHON

YK-1 CriocobOeH oCyIecTBISTh ITOUCK, -

KPUTHUYECKUH aHAJIN3 ¥ CUHTE3 HH(opManny,

N VYK-1.3 PaccmarpuBaeTr pa3nuuHblE BapHaHTHl PELICHUS
MPUMEHATh CUCTEMHBIN MOAXO ISl pELICHUS

3a/1a4i, OIICHUBAET UX NMPEUMYIIECTBA U HEIOCTATKU

IIOCTAaBJICHHBIX 3aaa4

YK-1.4 I'pamotHoO, JIOTUYHO, apryMeHTHpPOBaHHO
(hopmupyeT cOOCTBEHHBIE CY>KICHHS U OLIEHKU
VK-1.5 OnmnpenensieT ©  OLEHUBACT  NPAKTUYECKHUE

MOCJICACTBHS BO3MOXXHBIX BApHAHTOB PCIICHUA 3a1a9U

VYK-2.1 ®opmynupyeT COBOKYIMHOCTb B3aUMOCBS3aHHBIX
3aJad B paMKax  IIOCTaBJIEHHOW  wenu  paboTsl,
o0ecIeunBaroIINX ee JOCTHKCHHUE. Omnpenenser
OXHJIa€MbI€ PE3yJIbTaThl PEIICHUS IOCTABICHHBIX 33134

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

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

VYK-2.2 IIpoektupyerT peleHue KOHKPETHOH 3ajadu
MPOEKTa, BBHIOWpAsk ONTHUMAIBHBIA CHOCOO €€ pelleHHUs,
UCXOAsI M3 JEHCTBYIOIIUX MPABOBBIX HOPM U HMMEIOLIMXCS
PECYPCOB U OTpaHUYEHUI

OIIK-2.1 CrocoGeH  TPUMEHSITh ~ COBPEMEHHBIC
BBIUMCIIUTENBHYIO TEXHHKY M CEpPBUCHI ceTH MHTepHeT B

OITK-2 CriocoGeH HCIIonb30BaTh COBpeMeHHbIe |0071acTu (cdepe) npodecCHOHANBHOM NEITENbHOCTH

MH()OPMALMOHHBIE TEXHOJIOTUHU U OIIK-2.2 3HaeT W yMeeT MPUMEHITb YHCICHHBIC
IIPOrpaMMHBIE CPEICTBA IIPU PEIICHUM 330a4  |MaTeMaTUYeCKUe METOIbl U IPUKIIAJHOE IPOrpaMMHOE
npodeccuoHaIbHON IeTeNbHOCTH, coOmoast  |o0ecrieueHre Uil PEHIeHWs  Hay4yHbIX  337a4 B

TpeboBanusa HHPOPMALIMOHHOHN Oe30macHOCTH  (podeccHOHaNBLHON 00NacTH

OIIK-2.3 3naer ocHOBHbIE TpeOOBaHUS WHPOPMAIMOHHON
0e30MacHOCTH

OIIK-5.1 CnocobeH pemarb NOCTaBICHHBIE 33Ja4d B
obnactu TEOPETUYECKUX I/I IKCIIEPUMEHTAIBHBIX
UCCIIeJOBAaHUI M Pa3paboToK

OIIK-5 CriocobeH yuacTBOBaTh B IPOBEICHUH
(yHIaMEHTANbHBIX U MIPUKIATHBIX

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

OIIK-5.2 OO0OmnazaerT CIIOCOOHOCTHIO K OCBOEHHIO HOBBIX
3HAHWUU HA OCHOBE M3YUYCHHS JIMTEPATYPHI, HAYYHBIX CTaTeh
U JIPyTUX UCTOYHUKOB




paboTars Ha COBPEMEHHOM dKCIIEPUMEHTAITLHON

OIIK-5.3 CnocobeH k mpodeCCHOHANBHOW JKCIUTyaTaIlluu

Hay4YHO-HCCIICI0BATeIIbCKOM, COBPEMEHHOM 9KCIEPUMEHTAIBHOMN

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

TEXHOJIOTMYECKOI armaparype (M3MEpUTENBHO-aHATUTHYECKOH M TEXHOJIOTUYECKOM)
anmaparypsl
IIK-1.2 CnocobeH BbyIBHTaTh  THUIIOTE3BI, CTPOUTH
MaTeMaTH4eCcKHue MOAEIN JUIsl ONHCAHHMA HM3y4aeMbIX

[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 TPOLIECCOB, OIICHUBATh KAUeCTBO pa3paboTaHHON
MOZEIHN

[IK-1.1 CriocobeH HaxomuTh, aHAIM3UPOBaThH U 0000IIAThH
nHpopMaIrio 00 akTyalbHBIX pe3yJbTaTax MCCIeJOBaHUN B
paMKax TeMaTW4eCKOW OOJACTH CBOEH MpodeCcCHOHATEHON
EITEILHOCTH

[MK-1.3 CnocobeH NpUMEHATh TeopeThueckne W (W)
JKCIIEPUMEHTAJIbHBIE METOJIbl MCCIEJOBaHUN K KOHKPETHON
HayyHOM 3ajadye M  HHTEPIPETUPOBATH  IOJYUCHHBIC
pE3yIbTaThl

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

[IK-2.1 3HaeT OpUHLUIBI MOCTPOEHHUS HAyYHOW PadOTHI,
MeTogsl cOopa W aHanmM3a TIOJyYEHHOTO MaTepHala,
CHocoObl apryMeHTallH

[MK-2.2 Cnoco0eH TulaHUpOBaTh ¥ MPOBOJAWTH HaydHBIE
HCCIICAOBAHMUSI CaMOCTOSITEIbHO MJIM B KauecTBE WICHA
(pyxoBozauTENs ) MaJIOTO HAYYHOTO KOJUIEKTHBA

[IK-2.3 CnocobeH NpoOBOAWTH anpoOaIuio pe3yiIbTaToB
HAYYHO-HCCIIE0BATEIHLCKON paboThI MOCPEICTBOM
MyONMMKAIMY HAYYHBIX CTAaTe U y4acTusl B KOH(pepeHIuIX

3. IlepeyeHb NIAHMPYEMBIX Pe3yIbTATOB 00yUeHHUsI 0 AUCHUILINHE (MOLYJII0)

B pesynbrare ocBoeHUS TUCIUIUTHHBI 00y4YaronInecs JOJKHBI

3HATb.

[0 ¢yHaaMeHTalbHbIC TOHATHUS, 3aKOHBI, TEOPUH CIIOXKHBIX CETeH;
[l coBpeMeHHbIE TPOOIEMBI COOTBETCTBYIOIINX PA3ACNIOB CIOXKHBIX CETeH;

UJ
BXOJISIIMX B 0A30BYIO YaCTh ITHKJIIA;
UJ
0
YMETh:

[J TOHATH OCTABJICHHYIO 33Jauy;
0
O
0
O

MIPOBOJINTH WX aHAIIN3,
0
UJ
BJIAJIETh:
0
UJ
0

HNOHATHUA, aKCUOMBbI, MCTOAbI JOKa3aTCJILCTB MW JOKA3aTCJILCTBA OCHOBHBLIX TCOPEM B pas3aciiax,

OCHOBHBIC CBOIICTBA COOTBCTCTBYIOIIHUX MATCMATHYCCKUX O6T>€KTOB;
AHAJIUTUYCCKUEC U YMCJIICHHBIC TTOAXO0AbI U MECTOAbI JJIs1 PECIICHUA TUTIOBBIX ITPUKIIAAHBIX 3a1a4.

HCIIOJIb30BATh CBOU 3HAHUS JIA PCIICHUS (I)YHI[aMeHTaHBHBIX " NPUKIIAAHBIX 3a/1a4,
OLICHUBATb KOPPECKTHOCTH MOCTAHOBOK 3a/1a4;
CTPOro AOKAa3bIBATh UJIX OIMPOBCPIaTh YTBCPIKICHHUC,
CaMOCTOATEJIIbHO HAaXOAWUTH aJTOPUTMbl PCEIICHUA 3adad, B TOM YHCJIC W HECTAHAAPTHBIX, U

CaMOCTOATEJIbHO BUACTL CIICACTBUA MMOJTYUCHHBIX PE3YJILTATOB,
TOYHO IMPEACTAaBUTb MATCMATUYICCKUC 3HAHUA B 00acTu B YCTHOﬁ 1 TUCHbMECHHOM (I)OpMC.

HaBBIKAMM OCBOCHHS 00JIBIIOr0 00beMa HH(OPMAIMK U pelIeHus 3az1ad ( B TOM YHCe, CIOKHBIX);
HABBIKAMU CaMOCTOSTEILHON paboThl U OCBOSHUS HOBBIX TUCIHILINH;
KyJIbTYpOH MOCTAaHOBKH, aHAJIN3a M PEIICHNs] MaTeMaTH4eCKUX U MPHUKIATHBIX 3a/1a4, TPeOy-IOLIIHIX

AJId CBOCTO PCHICHUS MCITOJIB30BAHUA MATCMATUYCCKUX TOAXO0A0B U MCTOAOB,

O

MMPEAMCTHBIM A3BIKOM CJIOKHBIX ceTe W HaBBIKAMU IrpaMOTHOTO ONMCAaHUA PCIICHHUA 3alda4d Hu

NpCaACTABJICHUS MOJTYYCHHBIX PC3YJIETATOB.

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 301b - remp Kak MEPEXon 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
bunapnubie pemeHuss Ha rpade B
4 npuOIMKeHud 3PPEKTUBHBIX CTETECHEH. 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 y370B U pebep. YCTOWYMBOCTH MO OTHOUICHHIO K PAaHIOMHBIM U TapreTMPOBaHHBIM
arakam. @opMupoBaHHME THUTAaHTCKOTO KjacTepa B MaclITabHO - MHBAapUAHTHBIX rpadax.
Kputnyeckre nHAEKCHI.

2. KommaprmentHele smmaemudeckue wmoxaenn. OOpa3oBaHHE OSNUAEMHYECKOTO KilacTepa Kak
(hazoBbIi IEpexos

OcHoBuble llenouka ypaBHEHHWH Ui CTOXacCTUYECKOM OSIUAEMHUYECKON JWHAMUKMA Ha rpadax.
JuanHoe 3amblkaHue. OnuaeMuveckas jJUHaAMUKa Ha rpadax B NpuOIMKEeHUH SPEPEKTUBHBIX
creneneii (Degree based approximation xapakrepucTiuku. CTeneHb BEPILIUHBI.

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

Monens M3unara na monaom rpade. Crarmdeckoe paBHoBecue. DazoBwiii mepexos. bunaphblie
pemeHus: Ha rpade B mpuOImkeHud 3pQPEKTUBHBIX CTereHei. PaBHOBecHe MTUCKPETHOTO OTKIIMKA.
@Da30BbIl IIEPEXONT

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

Mopnens M3unra B ciydaiiHoM moje Ha rpadax B npuOmmkeHHd 3(QQEKTHBHBIX CTEHEHEH.
Cunxponuzaius Ha osnHoM rpage. Monens Kypamoto. CunxpoHusanus Ha rpadax B NpHOIIKSHUN
s pexTuBHBIX cTenieHed. CHHXpOHHU3aMs Ha runeprpagax.

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

I'padmueckue monenu u meron Belief Propagation. CBobonnas sueprusi. @a3oBeiii nepexo]] B IOUCKE
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. PexoMeHzmyeTcsi YCHEUIHO COaBaTh KOHTPOJIbHBIE pabOThl, TaKk Kak 3TO YIMPOIIAeT HTOTOBYIO

aTTCCTAIUIO IO MPCAMCTY.
2. I[J'ISI IIOATOTOBKH K HTOTOBOM arTeCTalluu IO MPCAMCTY JIy4dlIC BCCTO IOJb30BATHCA MAaTCpHaJIaMU

JIEKINH.



NNPUJIOKEHHUE

OLIEHOYHBIE MATEPHAJIBI IO JUCLHATIIMHE (MOYJTIO)

110 HANIPABJICHUIO: [Ipuxiagnas MmareMaruka U HHQOpMaTrKa

Nnpo¢uJIb NOATOTOBKH: Undopmaruka
Oustex-mkona [Ipuknagnoit Maremaruku u Uapopmatiku
kageapa TMCKPETHOM MaTeMaTHKH

Kypc: 4

kBaTuuKkanus: OaxanaBp

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

VYK-1.2 HaxomuT, KpUTHYECKH aHAIM3UPYeT U BbIOMpaeT
nH(pOpMaIINI0, HEOOXOMUMYIO ISl PEIeHHUs TTOCTaBICHHON
3a1auu

VYK-1.3 PaccmarpuBaeT pa3iuuHble BapHaHTHl pPELICHUS
3a[a4M, OLICHUBACT WX MPEUMYILECTBA U HEAOCTATKH

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

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

VYK-2.1 ®opmynupyeT COBOKYHHOCTh B3aWMOCBSI3aHHBIX
3aJad B paMKax I[IOCTaBJICHHOW 1enu  paboThl,
o0ecreynBaroImnX ee JIOCTH)KEHHE. Ormpenenser
OKUJaeMbI€ PE3YyNIBTaThl PEIIEHHUS TOCTABICHHBIX 3a/1a4

VYK-2.2 TIIpoektupyer peuieHHE KOHKPETHOW 3ajadu
MpOEeKTa, BBIOMpas ONTHUMAJBHBIH CHOCOO ee peLIeHHs,
UCXOAsl U3 NEHCTBYIOLUX MPABOBBIX 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 CrnocoGeH  NpPUMEHSTh  COBPEMEHHBIC
BBIYMCIIMTEIBHYIO TEXHUKY WM CEpBUCHI ceTH VHTepHeT B
obmactu (cdepe) mpodeccrHoHaTHHON AeATEIIEHOCTH

OIIK-2.2 3naer u yMeeT TPUMEHATH YHCIIEHHBIC
MaTeMaTH4ecKue METOAbl W MPHUKIAJHOE MPOrpaMMHOE
obecrieueHMe I PEUIEHWs  HAay4yHBIX  337ad = B

npodeccruoHanbHOM 00IacTH

OIIK-2.3 3naer ocHOBHbIE TpeOOBaHUS MHPOPMALMOHHOU
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 CnocobeH pemarh TOCTaBICHHbIC 3a/1a4d B
obnactu TEOPETHUECKUX u SKCTIIEPUMEHTAJILHBIX
UCCIIeJOBaHUN U pa3paboTOK

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

OIIK-5.3 CnocobeH k mpodeCCHOHANBHOW JKCILUTyaTalluu

HaYYHO-HCCIICI0BATEIIbCKOM, COBPEMEHHOM 9KCIEPUMEHTAIBHOMN

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

TEXHOJIOTMYECKOI armaparype (M3MEpUTENbHO-aHATUTHYECKOH M TEXHOJIOTUYECKOH)
anmaparypsl
IIK-1.2 CnocobeH  BbyIBHTaTh  THIIOTE3BI, CTPOUTH
MaTeMaTH4eCcKHue MOAEIN JUIsl ONHCAHHMA HM3y4aeMBbIX

[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 TPOLIECCOB, OIICHUBATh KAueCTBO pa3paboTaHHON
MOJZEIHN

[IK-1.1 CriocobeH HaxomuTh, aHAIM3UPOBaThH U 0000IIATH
nHpopMaIrio 00 akTyaJdbHBIX pe3yJbTaTax MCCIe0BaHUN B
paMKax TeMaTW4YeCKOW OOJACTH CBOEH MpodeCCHOHATLHON
IEITEILHOCTH

IMK-1.3 CnocobeH NpUMEHATh TeopeThueckue W (W)
9KCIIEPUMEHTAJIbHBIE METOJIbl MCCIEJOBaHUN K KOHKPETHON
HayyHOM 3ajadye M  HHTEPIPETUPOBATH  IOJYUCHHBIC
PE3ybTaThl

[IK-2.1 3HaeT HOpUHLMIBI MOCTPOEHUS HAyYHOW PadOTHI,
MeTogsl cOopa W aHanmM3a TIOJNyYEHHOTO MaTepHala,
CHoco0bl apryMeHTallH




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

[MK-2.2 Cnoco0eH TulaHUpOBaTh M MPOBOJAWTH Hay4yHBIC
HCCIICAOBAHMUSI CaMOCTOSITEIbHO MJIM B KauecTBE WICHA
(pyxoBoauTENs ) MAJIOTO HAYYHOTO KOJUIEKTHBA

[IK-2.3 CnocobeH mNpoBOAWTH anpoOaIuio pe3yiIbTaToB
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:

[0 ¢yHaaMeHTalbHbIC TOHATHUS, 3aKOHBI, TEOPUH CIIOKHBIX CETeH;

[l coBpeMeHHbIE TPOOIEMBI COOTBETCTBYIOIINX PA3ACIIOB CIOXKHBIX CETeH;

[J  TOHATHS, aKCHOMBI, METOJbl JJOKAa3aTEIbCTB M JO0Ka3aTelIbCTBA OCHOBHBIX TEOpEM B pasjeiax,

BXOJISIIIUX B 0a30BYIO YaCTh IIUKJIA;

[J OCHOBHBIE CBOMCTBA COOTBETCTBYIOIIMX MareMaTn4eCKUX 0ObEKTOB;

[J aHanMTHYECKUE U YMCIICHHBIE ITOJXObl U METOABI JUIsl PEILIEHUs TUIIOBBIX IPUKIIAAHBIX 3a7ad.
yYMeThb:

[J TOHATH IOCTABJICHHYIO 33Jauy;
[J HCIONIb30BaTh CBOM 3HAHUS JUIsl pelieHus (pyHIaMEHTaIbHBIX U IPUKIAJIHbIX 33134,
[J oueHUBaTh KOPPEKTHOCTh IIOCTAHOBOK 3a7ay;
[] cTporo noka3bIBaTh W ONPOBEPTaTh YTBEPKICHUE;
[J caMOCTOSTENbHO HAXOOUTh AJNIOPUTMbl PELIEHMs 3ajad, B TOM 4YUCJIE U HECTAaHAAPTHBIX, U
MPOBOJUTH UX aHAIIN3;
[J caMOCTOATENIBHO BUJETh CIEACTBUS [I0JYyUCHHBIX PE3YJIbTaTOB;
[J TOYHO MPEACTaBUTh MaTeMaTUYEeCKHE 3HAHUS B 00JACTH B YCTHON M MUCBMEHHOH Qopme.
BJIaJeTh:
[l HaBBIKAMH OCBOEHHMS OOJBIIOro 0ObeMa HH(OPMALIK U peIIeHHs 3a]ad ( B TOM YHUCIIE, CIIOKHBIX);
[J HaBBIKAMH CAMOCTOSTEIILHON paOOThl M OCBOCHHS HOBBIX JUCLUIUINH;
[l KynpTypol OCTaHOBKH, aHAJIN3a U PELICHUs] MaTeMaTHYeCKUX U NMPHUKIAJHBIX 3a7a4, TpeOy-Iomux
JUTSL CBOETO PELIEHUS UCTIOIb30BaHUS MaTEMaTHUYECKUX MTOJIX0I0B U METOMIOB;
[J  OpeaMETHBIM S3BIKOM CJIOXKHBIX CETEHl M HaBbIKAMU I'PAaMOTHOIO OIMCAHMs peLleHUs 3alad u
MIPECTABIEHUS MOITYYEHHBIX 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 nuHamMuka Ha rpadax B npubmmwkennn 3¢dexruBHbix creneHert (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 «omm4HO  (10)»  BBICTaBNSiETCSl  CTYAGHTY, IIOKa3aBIIEeMy  BCECTOPOHHHE,
CHUCTEMaTU3UpPOBaHHbIC, IIyOOKHE 3HaHMA Y4eOHOW HpOrpaMMbl JUCLUUIUIMHBI U YMEHUE YBEPEHHO
MPUMEHATh X Ha NPAaKTHKE MPU PeIleHNH KOHKPETHBIX 3a71a4, CBOOOIHOE U MPaBUIbHOE 000CHOBAHHUE
MPHUHATHIX pELICHUI
- omeHka  «oraumuHOo  (9)»  BBICTaBUseTCA  CTYOGHTY,  IIOKa3aBIIEMY  BCECTOPOHHHE,
CHCTeMaTH3UPOBaHHBIE, IITYOOKHE 3HAaHHS yuyeOHON MporpaMMbl JUCLHUILIMHBI 1 YMEHHE IPUMEHSTh UX
Ha TpPaKTHKE MPH PEIICHUH KOHKPETHBIX 3a]ad, CBOOOIHOE M MpPaBWIbBHOE OOOCHOBAHUE MPUHSATHIX
peleHnin
- oueHKa  «ommM4yHO  (8)»  BBICTABIACTCS  CTYOCHTY,  IIOKa3aBIIEMy  BCECTOPOHHHE
CHCTeMaTH3UPOBaHHBIE, INTYOOKHE 3HAaHHS yuyeOHON MpOorpaMMbl JUCLIUILIMHBI 1 YMEHHE IPUMEHSTh UX
Ha MPaKTHKE [IPH PEIICHUH KOHKPETHBIX 3ajia4, U IPaBUIIbHOE 000CHOBAaHUE MPUHSTHIX PELICHUN
- olLleHKa «xopouio (7)» BBICTaBISAETCSA CTYIEHTY, €CIM OH TBEPAO 3HAET MaTepuai, 'PaMOTHO M IO
CYLIECTBY M3JIaraeT €ro, yMeeT MPUMEHSITh NOITY4YCHHbIC 3HAaHHUSI Ha NIPAKTUKE, HO JOIMYCKAeT B OTBETE
WM B PELIEHUHU 3a]jad HEKOTOPblE HETOUHOCTH;
- OIICHKA «XOpowIo (6)» BBICTABISAETCS CTYAEHTY, €CIIM OH 3HAET Marepuai, IPaMOTHO H IO CYLIECTBY
U3JIaraeT €ro, yMeeT IPHUMEHSTh I0JyuyeHHbIC 3HaHMs Ha MPaKTHKE, HO JOIyCKAaeT B OTBETE WIM B
pEIIeHUN 3a/1a4 HEKOTOPhIE HETOUHOCTH;
- OIIEHKa «XOpoImIo (5)» BBICTABIAETCS CTYJACHTY, €CIM OH 3HAET MaTepHaj, U MO CYIIECTBY M3JIaraet
€ro, yMeeT MPHUMEHATH MOJlyuYeHHbIC 3HAHMUSA Ha MPAKTHUKE, HO JIOMyCKaeT B OTBETE WM B PELICHUU
3a]1a4 HEKOTOpbIE HETOUHOCTH;



- OIIEHKa «Y/IOBJIETBOPUTENHHO (4)» BBICTABISAECTCA CTYAEHTY, IIOKa3aBIIeMy (hparMeHTapHBbIH,
pPa3po3HEHHBI XapakTep 3HAHWH, HEJOCTATOYHO MpPaBUJIbHBIE (DOPMYITMPOBKH 0a30BBIX MOHSITHMH,
HapylLeHUs JIOTMYECKON II0CIIeI0BATEIbHOCTH B U3JIOKEHUM IIPOIPaMMHOIO0 Marepuajla, HO IIPU 3TOM
OH BIAaJEET OCHOBHBIMHU pa3ieiiaMu Y4yeOHOW mporpaMMbl, HEOOXOAMMBIMH JJisl AajibHEHIIero
00yueHHs 1 MOXET NIPUMEHSTh NOJIyUYeHHbIE 3HAHUS 110 00pa3ily B CTAaHJAPTHOM CUTYaIUH;

- OLCHKAa «YyIOBIECTBOPUTENHHO (3)» BBICTABISETCS CTYICHTY, MOKa3aBIIEeMy (parMeHTapHBIH,
pa3pO3HEHHBII XapakTep 3HAHUM, HEJIOCTATOYHO IpaBHUJIbHBIE (OPMYIUPOBKH 0a30BBIX MOHITHH,
HapyLIeHHs JJOTHYECKOW MOCIIEN0BATEILHOCTH B U3JIOKEHUH MPOrPpaMMHOTO MaTrepuaia, HO IPU 3TOM
OH BJaJeeT (parMeHTapHO OCHOBHBIMH pa3felaMH Y4eOHOH NporpaMmbl, HEOOXOAMMBIMH IS
JaybHedmero o0y4eHuss U MOXKET MPHUMEHSTH IOJIydYeHHbIE 3HaHWA 1O 00paslly B CTaHAAPTHOM
CUTYyalluy;

- OILIEHKAa «HEYJOBJICTBOPUTEIHHO (2)» BBICTABISETCS CTYICHTY, KOTOPBII HE 3HaeT Ooiblueil yacTu
OCHOBHOTO COZCP)KaHUSl Y4eOHOH TporpaMMbl JUCHMIUIMHBI, JONYCKaeT rpyOble OMMOKH B
(bopMyIHPOBKaX OCHOBHBIX MOHATUI TUCHUIUIMHBI X HE yMEET UCIIOJIb30BaTh MOTy4YEHHbIE 3HAaHUS [IPU
PEIIEHUH TUTIOBBIX MPAKTUYECKUX 3a1a4

- OLIEHKa «HEYHOBJIETBOPUTENIBHO (1)» BBICTABIISETCS CTYIEHTY, KOTOPBIH HE 3HaeT (HOPMYIHPOBOK
OCHOBHBIX NOHATHI AUCLUIUINHBL.

5. MeTonu4eckne MaTepuabl, onpeneasone Npouexypbl OLeHUBAHUA 3HAHUI, YMeHH I, HABBIKOB H
(W) onbITA AESATEJILHOCTH

Bo Bpemss mnposeacHms muddepeHIIMpPOBaHHOTO 3adeTa OOyYaroIHecs MOTYT IOJb30BaThCs
MPOTrPaMMOM JUCIUILTAHBI.



