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«MOCKOBCKHI (PU3HKO-TEXHUYECKHUH HHCTHTYT
(HaLMOHAJILHBIN HCCJIEN0BATEIbCKHI YHHBEPCHTET))
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[TonroroBka k 3x3ameny: 30 yac.
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AHHOTANMA

VYuebHast aucuuiuinHa «MaremaTtuueckoe MopaenrpoBaHue. HacTb 2.» MOCBsIIEHA H3YYCHHIO OCHOBHBIX
MOIXOJI0B K MOCTPOCHUIO U aHAIN3y Mozesel. B pamkax nucuumninHbl GopMHUPYIOTCS] KOMIUICKCHBIE 3HAHUS U
paccMaTpuBaloTCsl 0a30Bble TEOPETUKO-NIPAKTUYECKUE TMPEICTABICHUSI O METONAX HHTEIUICKTYyalbHOTO

aHalM3a JJaHHBIX (M3BJICUCHHS 3HAHUH).

CryneHT, u3yyaromuid IUCHMIUIMHY «Maremaruueckoe MozaenupoBanue. Yacte 2.», JODKEH OBIAACTH
COBPEMEHHBIMH METOJaMu OONbIIOro KosimdecTBa MaHHBIX (Big Data) M moiyunTh HaBBIKM pELICHUS
MPAaKTUYECKUX 3a7a4 MyTeM MUCIONb30BaHMUs 0alleCOBCKUX METOIOB AJIsl MACHTHU(PHUKALIMY MOAETICH.

1. leau u 3apa4u

eap AUCUMNIMHBI

¢ BBCICHHUC B COBPCMCHHBIC MCTOAbI CUCTCMHOT'O aHAJIN34,

* IpUOOpETeHNE HABBIKOB aHAIN3a MPUMEHUMOCTH 0aleCOBCKOTO MOonxoa (00beJMHEHHS allpHOPHON
u HabmrogaeMoit nHdopMalm) U cpaBHeHHE ero 3pPeKTHBHOCTH CO CTaHAAPTHBIMU KJIACCHYECKUMU

IpoLeaypaMH
HabIronaeMoi nH(opMAaIHH.

3agauu AU CHUILIHHBI

BBI60pO‘lHLIX PICCJ'IC,E[OBaHPIﬁ,

MareMaThu4yeckord (QopManuzauuum anpuOpHOH U

. OCBOEGHHME CTyACHTaMH IIOAXOA0B, METOAOB W MOJeNed IJid aHaiu3a JAMHAMUKH TPOIECCOB

pa3IMyHON IPUPO.BI,

° HpI/IO6peTeHI/Ie MPaKTUYCCKUX HABBIKOB IMPUMCHCHUS MO):[eJ'ICI\/’I 1 METOAOB CUCTCMHOI'O aHaJIM3a M

HCIIOIb30BaHMs 0aiieCOBKOTO nmoaxonaa.

2. llepedyens popmMupyemMbIX KOMIETeHUMH

OcBoeHue TUCIUILTMHBI HAITPABICHO Ha (DOPMUPOBAHHE CICAYIONIMX KOMITETEHITHINA:

Kox 1 HauMeHoBaHHE KOMIIETEHIINHA

WNHaukaTopsl JOCTHKEHHS KOMIIETEHIIMH

YK-1 CriocoGeH ocymecTBIsATh KpUTHIECKUN
aHaJn3 NpOOJIEeMHBIX CUTyalluii HA OCHOBE
CHUCTEMHOTO TIOIX0/1a, BBIpadaThIBaTh
CTpaTeruro AecTBui

VYK-1.1 Ananuzupyet npoOIeMHYI0 CUTYaIHIO KaK CUCTEMY,
BBISIBJISISL €€ COCTABIISIOLIHE U CBSI3U MEXKIY HUMH

VK-1.2 OcymecTBisier MOHCK BapUaHTOB PELICHUSA
MOCTAaBIICHHOH  TpOOJIEMHOW  CHUTyallud Ha  OCHOBE
JOCTYTHBIX UICTOYHUKOB HH(pOpMaH

YK-1.3 PaspabarsiBaeT CTpaTeruio JIOCTH)KEHUS

MOCTABICHHON IIEIM KaK ITOCJIEIOBAaTeILHOCTE IIIaros,
MpenBUIA pe3ylbTaT KakIOT0 W3 HUX W OLEHHWBas HX
BJIMSHHE HA  BHEIIHEE  OKPYXEHUE  IUIAHUPYEMOU
JESATENbHOCTH W Ha B3aMMOOTHOLIEHHUS YYaCTHUKOB 3TOM
JIeATCIbHOCTH

OIIK-4 CriocobeH npruMeHSITh METOAbI
MaTeMaTHyecKoro, (yHKIMOHAIBHOTO U
CHCTEMHOTO aHaJIM3a JJIs 339
MOJICJIUPOBAHUS, AaHAIN3A U CHHTE3a
aBTOMAaTUYECKOTO yIPABJICHUS TEXHUIECKUMH
00BEKTaMu

OIlIK-4.1  3maer  mOHATUSA, 3aKOHBI U  TEOpPUHU
MaTeMaTu4eckoro, (yHKIMOHAJBHOTO W  CHCTEMHOIO
aHaJIM3a

OIIK-4.2 [IpoBoauT aHaIu3 U MOACIMPOBAHHUE IIPH TOMOIIN

MCTOIOB MareMaTnu4cCKoro, @yHKHHOHaHBHOFO nu
CUCTCMHOI'O aHaJI3a IMpu PCIICHHUU [MPUKIAAHBIX U
TCOPCTUUCCKUX 3aJa4 ABTOMAaTHU4YCCKOI'O yHpaBJICHUS

TEXHUYCCKUMU 00BEKTAMU

[MK-2 CriocobGeH nMpoBOUTh MOJISTUPOBAHHUE
CHUCTEMHO-aHAIUTHYECKUX KOMIUIEKCOB U MX
KOMIIOHEHTOB

[IK-2.1 Nmeer rmyOokoe 3HAHWE W TTIOHUMAaHHUE JTUCIUATLINH
MaTeMaTU4YeCcKOro MOJIEIUPOBAHUS

[IK-2.2 Bnasgeer HaBbIKaMH pPabOTBI C COBPEMEHHBIMH
KOMITBIOTEPHBIMU TTaKETaMH MPOrpamMM il MOACIHPOBAHUS

1 pacu€ToB
[TK-3 Crioco0eH K 0CYIIECTBICHHUIO I[IK-3.3 CnocobGeH  BBIIBUTATh THUINOTE3BI, CTPOUTH
TEOPETUYECKOTO U HKCIIEPUMEHTAIEHOTO MaTeMaTH4eckue MOJAENU JUIS OINHCAaHUSA H3ydaeMbIX
HUCCJIEI0BAaHHS CUCTEMHO-aHAJIUTHYECKUX SIBIICHUW, TIPOIECCOB W CHUCTEM, OIICHUBATh KauyeCTBO

KOMILJIEKCOB M OLIEHKH ITOCTPOCHHBIX MOJIENei

pa3paboTaHHON MOeH




3. IlepeyeHb NIAHMPYEMBIX Pe3yIbTATOB 00yUeHHUs! N0 AUCHMILINHE (MOLYJII0)
B pesynbrare 0CBOHUS AUCLUIIMHBI 00y4alOIINeCs JOIKHbBI

3HATb.

YMETB:

* COBpEMEHHbIC IPOOJIEMBI MATEMAaTHYECKOTO MOJICITHPOBAHUS;

*  0a30BbIe MOAXOIBI, METOABI M MOJEIH CHCTEMHOTIO aHAJN3a, MO3BOJSIOIIUE NMPOBOAMTH aHAJH3
TMHAMUKH U 3 ekTnBHOCTH (DYHKIIMOHUPOBAHUSI MAKPOCUCTEM;

* OCHOBHBIC MATEMaTUYECKUE METOJbI CHCTEMHOTO aHAJIN3a;

* TEOPEeTHYECKUE M NMPAKTHYECKUE aCHEKThI MOIX0/a I aHaM3a PA3IMYHBIX MOJICTICH M CBS3aHHBIX
C HUMH KJIaCCOB CHUCTEM, HJICHTU(HUKALIUY TTapaMETPOB MOJIeIeH (M3BICUCHHUS 3HAHNH ), B YACTHOCTH C
MOMOIIBIO METOI0JIOTUH 0alleCOBCKOTO OLICHUBAHUS U CUCTEMHOUHTETPAIIEHOTO MOJICTHPOBAHUSL.

*  TIOJNIb30BAaThCS CBOMMH 3HAHMSMH ISl pelieHus (pyHIaMEHTaIbHBIX W TPUKIAIHBIX 3a7ad U
MOZEIMPOBAHMS IIUPOKOTO CIIEKTPAa MAKPOCHUCTEM;

* Jenarth KOPPEKTHBIC BBIBOABI U3 COIMOCTABJICHUS PE3yJIbTaTOB TEOPETUYECKOrO M KOMIIBIOTEPHOTO
MOJIETTHPOBAHUS (IKCIIEPUMEHTA);

* TPOU3BOAMTH YHCIICHHBIC OI[CHKHU IIEJICBBIX IIAPAMETPOB U CIIEHAPHBIX TIEPEMEHHBIX;

* (opmanu30BBIBaTH MPOLEAYPY LEICTIONATaHMs IJIs pEIICHNs] KOHKPETHBIX 3a/1a4;

. OCBaMBaTh HOBBIC IPEIMETHBIC OOJACTH, TEOPETHYECKHE IOJXONbl M SKCIEPHUMEHTAJIbHBIC
METOMKH;

* IIOJy4aTh ONITUMAJIbHbBIC 3HAYCHHUS H3MEPSIEMbIX BEJIMYMH M OLICHUBATh CTENICHb MX JIOCTOBEPHOCTH;
. 3(Q(PEKTUBHO HCHONB30BaTh HMH(GOPMAIIMOHHBIE TEXHOJOTMH M KOMIIBIOTEPHYIO TEXHUKY I
JOCTIKCHUS! HEOOXOIMMBIX TEOPETUICCKHUX U MPHUKIIAJHBIX PE3YJIbTATOB;

* CTPOHTH COBPEMEHHBIE IPUKIATHBIEC AJITOPUTMBI IJIs1 OLICHKH 3()(HEKTUBHOCTH CIIOKHBIX CUCTEM;

* TPUMEHATH AMCKPETHBIC W HENPEPHIBHBIE METOABI M MOJCIH IS aHAJIN3a U PEIICHUS aKTyalbHBIX
MPAaKTUYECKUX 3aJ1ad, CBSI3aHHBIX C O0pa0OTKOH OONBIIOrO KOJMYECTBA WH(OPMAIUH, CTPOUTH U
MPOBOIUTH WACHTH(OUKAIIMIO CTOXaCTHYECKUX MOJICIICH, aJIeKBaTHBIX KOHKPETHOH 3a/1a4e.

BJIAJIETh:

* MPUKJIAAHBIM aNapaToM CUCTEMHOTO aHajn3a B 00JAaCTH MOCTPOCHHUS KOMIIO3MLIMOHHBIX MOAECH
MaKpOCHCTEM, WICHTHU(UKAIMM TapaMeTpoB Mopeiel (U3BIeUeHHsS 3HAHWH) M HWHTETPaJbHBIX
XapaKTEepUCTHK CHUCTEM C ILeNbl0 CTPYKTYPHO-(QYHKIMOHAJIBHOTO aHajin3a, MPOCKTUPOBAHUS H
[IOCTPOEHHUS CLIEHAPUEB TUHAMUKY MaKPOCUCTEM;

* HaBBIKAMH OCBOCHHS 0OJIBIIOTO 00beMa HH(opMaIH;

* HaBBIKAMH CaMOCTOSTEIBHON PabOTHI;

* KyJAbTYpOH NOCTAaHOBKH M MOJAETUPOBAHUS 3a]1a4;

*  HaBBIKAMU T'PaMOTHOW OOpaOOTKH pEe3ylbTaTOB ONbITa U COMOCTABIECHUS C TEOPETUYECKUMHU
JaHHBIMH;

* IIPAaKTUKOM MCCIENOBAaHUA U PEILIEHUs TEOPETUUECKUX U IPUKIIAJHBIX 331a4;

. METOIaMU OLECHKHM W MACHTHU(PHUKALKWU I[apaMeTpOB IIMPOKOTO CIIEKTPa COBPEMEHHBIX
SKOHOMHYECKHX MOAEIeH; TeXHUKOM Anp¢epeHInalbHOr0 W MHTErPAJbHOTO  MCYHMCIICHUS
MPUMEHUTEIFHO K CTOXAaCTHYECKUM (CIy4yailHBIM) MpoleccaM M NPUKIAJAHBIMH METOAaMU TEOPUHU
BEPOSITHOCTEHN.

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

TpyaoeMKoCTb IO BHIaM y4eOHBIX 3aHSATHH, BKITIOUAs
CaMOCTOSITENIbHYO padoTy, Jac.

Tema (pa3nen) TUCIUTUTMHBI
Camocr.

Jlekium | Cemunapsr | JlaGopar. paboTh pabora




[IpenmonenpHbpIl  aHaNM3: KOHLEILMS

1 aHanmza Oonpon COBOKYITHOCTH 3 1 6
Mojenelt (MeramonenupoBanue) Models
Mining

) 3amaua  BbIOOpa  mapaMeTpoB  IpU 3 1 6
MOJEJINPOBAaHUU

3 IIporoTunuposanue, MaKeTHPOBaHUE, 3 1 ]
MUJIOTHBIC IPOEKTHI B MH)KUHUPUHTE

4 ITocTpoenne n ananu3 Moaenen 4 2 8

5 BoruncnurenbHbI  OKCHEPUMEHT U 3 5 6
UMUTALlMOHHOE MOJEIMPOBAaHUE

6 Mogenu CJIOXKHBIX CUCTEM. 3 ’ 6
MopaenupoBanue HUKINIHOCTH
Monenu CIOXHBIX CUCTEM. AHaIu3

7 3 2 6
cpenb! pyHkimonupoBanus (ACD)

] Mopnenu ClnOXHBIX cucTeM. MaTpudHble 3 ’ 6
JUHAMUYECKHE MOJEIIN
Mopnenu CJIO’KHBIX CHUCTEM.

9 Hcnons3oBanne O0alleCOBCKMX METO/IOB 5 ’ ]
JUTsE UAeHTUUKAIMK Mojenned. Monxenu
(DPMHAHCOBBIX MPOIIECCOB

Nroro yacos 30 15 60

ITonroToBka k 3K3aMeHy 30 gac.

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

4.2. CopaepxaHue AUCHUTLTAHBI (MOYIsl), CTPYKTYpUPOBAHHOE 110 TeMaM (pasjieiiam)
Cemecrtp: 2 (Becennuit)

1. IlpeamonmenbHBI  aHadW3: KOHIICMIMS  aHamW3a OONBIION  COBOKYITHOCTH  MOJENei
(meramonenupoBanue) Models Mining

AHanu3 coBOKynmHOCTH Mojeinei. Maentudukanus napametpoB Moaeneid. Knacrepuzanust mogeneii.
Komnosuuuu mozpenei.

2. 3ayiaua BEIOOpA MapaMeTPOB MPU MOJCITHPOBAHUU

Wnentudukanys mapamMeTpoB B MOAETSIX. 3aBUCHUMOCTb pPe3yjbTara MOJCIUPOBAHUS OT BBIOOpa
rnapameTpoB. | OpU30HT TUTaHUPOBAHHUS.

3. HpOTOTI/IHI/IpOBaHI/Ie, MAaKCTUPOBAHUC, TWJIOTHBIC IPOCKTHI B MHXXUHUPUHIC

[IpoextupoBanne nuIOTHOW Monenu, cbop wuHpopmauuu (6ubnuorpaduu, KauecTBEHHass U
KolMu4yecTBeHHass HMHpopmaiusi), otéop u (uibTpanys AaHHBIX. AJBTEpPHAaTUBHBIE MOAETH (IO
aIbTEepHAaTUBHBIM THIIOTE3aM, aJIbTEPHATUBHBIM AaHHBIM). BXoasiue, BRIXOAALINE U YIIPABISIOMINE
HepeMEHHbIE.

4. TlocTtpoenue 1 aHaIU3 MofeNen

dopmanuzanus Moaenel (moaMoeneil): BpeMeHHbIe PA/bl, CIIMCOK MHIMKATOPOB U XapaKTEPUCTHK,
($periMbl, OHTOJIOTHH, TPadBbI.

OnmHOpOIHBIE U HEOAHOPOAHBIE CTaTHYECKHE M JAMHAMHYCCKHE MOJIeNu. MoJenu ¢ MOCTOSHHOW M
nepeMeHHON CTPYKTypoii. BxogHast nndopmanus, 00paboTka mepBUIHON HHPOPMAIIHH.

®opMbl MOZIETUPOBAHUS: CHHTE3, COOpKa, HACTPOiiKa MOAEIH, HACHTU(HUKALIUS TapaMETPOB.




KOHTpUHTYUTHBHOCTh M aCHMITOTHYECKOE MOBEAEHHE. 3aBUCHUMOCTH aJIeKBaTHOCTH MOJEIU OT
TOYHOCTHU B MCXOJHBIX JTaHHBIX.

AJIeKBaTHOCTh (MUHHMAJIBHOE PACXOXKICHUE B ONPEACTICHHON METPHKE).

YyBCTBUTEIBHOCTD PE3YyJITaTOB MOJCIUPOBAHUS: a) K TUIOTE€3aM M MOIENsAM, 0) K HadaJbHBIM
JaHHBIM, B) K MTapaMeTpaM, I') K U3MEHEHHUIO YCIOBUN (TPaHCIOPTHBIE 3a[a4H), 1) K YIPABISIOMUM
MEPEMEHHBIM, €) K KPUTEPUSIM ONTUMH3ALUH.

TpyOku tpaekropuil. CueHapHble uccieqoBaHua. ONTUMHU3AIMSA, YMEHBIICHHE pa3MEPHOCTH.
WnTepnperanus u npeacTaBieHue Pe3yabTaToB.

Hannbie — dakrol (pakrorpapuueckue bJI).

WUndopmanus (MeTagaHHble, JaHHBIE O JAHHBIX, OMMCAHHS JaHHBIX).

Cas3ka «/lanHble — HHGOPMALIUS — 3HAHUS» B KOHTEKCTE IIOCTPOCHUS M aHAIIN3a MOJeTeH.
Kommnozummn mozeneit. Anredpandeckue KOMIO3UIUS MOJENeH MOCTPOSHUS CIIEHApUEB TUHAMUKHI
MakpocucteM. ba3oBele anroputMbl M pemaromue npaBwia. OIeHKa TOYHOCTH (OIIMOKH
00001IeHu ).

Hayunoe HampaBnenue ananmm3a aaHHbix «Data Sciencey». JlaHHble Kak MoJelb. MeTomonorus
WHTEJUIEKTyaJlbHOTO ~ aHaju3a JaHHbIX (u3BinedeHus 3HaHumd) Data Mining wu  moucka
3akoHOMepHOcTel B 0Oazax nmaHHBIX (Knowledge Discovery in Databases — KDD). OOGnaunsie
Bbruncienus. TexHonorus hopmanuzaunu 3Hanuii IBM pure systems.

Ananu3 Oonbmioro konuvectsa JnaHHbIX (Big Data). Mojenu acconMaTrMBHO-IPUYMHHBIX CBSI3EH B
NaHHbIX. TOMONOrus accOUMAaTUBHBIX MPaBHJ. 3aJadd M METOAbl arperupoBaHusi aTpuOyTOB B
JAaHHBIX. OKcrepTHble MeToAbl. CHHIYISpHOE pa3lioKeHHue Marpuil (IceBrooOpaTHas MaTpuiia,
NepeonpeeCHHbIE CUCTEMBI, METO/] ITIABHBIX KOMIIOHEHT, METOJl pOOACTHOTO OLICHUBAHUS JIMHEIHO
3aBHCHMBIX CTOJIONOB). 3ajadya CHIDKeHHs (pEAyKIWHu) pa3MepHocTel (3ajada arperupoBaHMUsI
aTpuOyTOB) C MOMOULIBIO CUHTYJISIPHOTO PA3JIOKEHHUS.

5. BerauciauTeabHbIH SKCIICPUMCHT U UMUTAITUOHHOC MOACIIMPOBAHUC

[IpyHLIMIOBI 1 METOAOJIOTUS UMUTALIMOHHOTO MoAenupoBaHusa. HCTpyMeHTapuil B UMUTAllMOHHOM
MoznenupoBanun. [lapannensHsie mporeccsl (concurrent), pactpenesneHHsie Berauciaenus u ['PUJ —
TEXHOJIOTUHU.

6. Mogenu cCIoXHBIX cucTeM. MoenupoBaHue IUKINYHOCTH

MonenupoBanue IMKIMYHOCTH CIIOXKHBIX IMPOLECCOB C TMOMOINBIO CUCTEMBI TU(QepeHIInaTbHbIX
YpPaBHEHUI HCXOd W3 KOHLIENIMH B3aMMOAEMCTBUS TpeHAa W LUKIOB. [{MKIMYHOCTH HEKOTOPOTO
KJlacca CIIOKHBIX CHCTEM; MakpodkoHoMmudeckas guHamuka BBIT ucxoms w3 006006méHHOTO
ypaBHeHUs1 CoJI0y, YUUTHIBAIOIIETO WHCTUTYLIMOHATIBHBIE (PAKTOPHI (B T.4. YEIOBEYECKUH KalluTa),
uukiel Konaparsesa, XKrornsapa.

7. Monenu CIOKHBIX cucTeM. AHam3 cpensl pyHkunonuposanus (ACD)

TexHONMmOTMsT MHOTOMEpPHOW OIEHKH J(PQPEKTUBHOCTH CIIOXKHBIX CHCTEM - aHaJIW3 CPEJb
¢ynknuonupoBanusi. [locTpoeHne TpaHWIBI MHOXECTBa TPOM3BOJACTBEHHBIX BO3MOXHOCTEH
(3MImHIpUYeCKON TTPOU3BOACTBEHHON (DYHKITUH).

8. MOI[CJ'II/I CJIO’KHBIX CUCTEM. ManI/ILIHLIe JANHaAMHUYCCKHUEC MOACIIN

ManI/I‘lHBIe AUHAMHUYCCKHUC MOACIIN MPU aHAJIU3C CJIIOKHBIX CUCTEM, B 4YaCTHOCTU MOACIHNPOBAHUU
MEXKOTPACJIEBOIO Oajanca.

9. Monenu clnoxHBIX cucTeM. Mcnons3oBanue 6aiieCOBCKUX METOIOB JIJIsl MICHTU(PHUKAIIUN MOJCTICH.
Mopaenu ¢prHAHCOBBIX IPOLIECCOB



OcHOBBI 0aiieCOBCKOrO JUCKPETHOIO M HEMPEepPhIBHOIO OLICHMBaHUA. MeToJ MaKCUMalbHOTO
npaspononobus. Teopema baifeca. AnpuopHbIE M anOCTEpHOPHBIE pPACHpENEsICHHsS apaMeTPOB:
HENpPEepbIBHBIA M AMCKPETHBIN Cilyd4an. AMOCTEPHOPHBIE TOYEYHbIE U HWHTEPBAJbHbIC OLIECHKH.
baiiecoBckas npoBepka runores. [IpuMep aHann3a ceMaHTUYECKUX KOHCTPYKUMM. DYHKIHS NOTEPb.
Kputepuit npumenumoctn M.H.K. Byrtcrpan  Boibopka. Bxmag HaOmrogaeMbix —3HadueHU
MEPEMEHHBIX B allOCTEPUOPHYIO BEPOSTHOCTD. 3a/1ada Kiaccu(pUKalu pacipeaeaeHui.
BaitecoBckue nuHelHbIE perpeccuoHHble Moaenu. OTHOMEPHBIN 1 MHOTOMEPHBIH CITydau.
UYucrieHHbIE METO/IBI Ha OCHOBE TeopeMbl baiieca. ANTrOpUTMBI aloCTEPHOPHOTO MOJEINPOBAHUS
MeroqoM MonTte-Kapno ¢ momompro 1eneit Maprkoa (MCMC, Markov Chain Monte Carlo
methods). Anroputmsl Metpomnonuca — Xactunra (The Metropolis-Hastings (M-H) algorithm).
Mertons! annpokcuManuu. JIorucTuyeckasi perpeccus.

[Ipumenenne 6aliecOBCKMX METOAOB MPH (GOPMUPOBAHUN HUHBECTUIIMOHHOTO MopTdens. CxoxaeHue
orieHok (Shrinkage estimators).

AnpropHas ”HPOpMaIus B MOJIENTU OLIEHKH cTouMocTH (uHaHcoBbix akTHBOB(CAPM, Capital Asset
Pricing Model).

Mopnens ¢opmupoBanust noprdens biaeka — Jlurrepmana (Black-Litterman Portfolio Selection
model). KomOuHHMpoBaHue PHIHOYHOTO pPaBHOBeCHS (OOBEKTUBHOW MH(DOpMAIMK) M TPEANOYTCHUN
uHBecTopa (cyObekTuBHOW HMHQOpManuu). BriOop mapamMeTpoB M ONTHMAalbHOE paclpeeeHue
CpenCTB BHYTpH nopT¢esns. AKTUBHOE yrpaBieHue noprdeneM. KoapuanuonHas mMarpuua.

D¢ hekTHBHOCTh PBIHKA W TMPENCKa3yeMOCTh JOXOAHOCTH. CoueTaHHe PHIHOYHOTO PAaBHOBECHS M
TOYKK 3peHusi uHBectopa. HeaddexkrnBnocts peiHka B momenum CAPM. IlpoBepka Teopuu
apOuTpaxHoTO LIeHo0Opa3oBanus. [IpenckazyeMoCcTb JOXOMHOCTH M TOPU30HT MPOTHO3A.

Mopnenu BonarunbHOCTH.GARCH Mozmenu croxacTudeckod BOJATUIBHOCTH, IPOTHO3HPOBAHUE
croumoctu nox puckamu (VAR, ValueAtRisk), ARCH mozaenu croxactuieckoil BOIATHILHOCTH.
BaiiecoBckue oOmeHKM Mojenell CToXacTHUecKod BojaTWibHOCTH. OIeHKa HpOCTeWled Moaenu
GARCH (1,1). Mapkosckass GARCH wmognens ¢ nepekitoueHrem pexxkumoB (Markov Regime —
Switching GARCH model).

OnTuMu3upoBaHHBIE TEXHUKH  (QopmupoBaHus mnoprdens. Pacnpeaenenus  goxogHOCTEH,
OTIMYAIOIIUECs] OT HOPMaJbHOTO, (OpMHpOBaHUE MOPT(ENsT Ha OCHOBE ITHX paclpeieeHuil.
Maxkcumu3anys oJIe3HOCTH € MCIOJIb30BaHUEM BBICHIMX MOMEHTOB. Pacmmpenue nonxona buexka -
JIutrepmana. Komysmsl.

MHoromepHas Mojielib (QOHIOBOTO pucKa. [ eHepupoBaHUE CIiEHApUEB JOXOMHOCTH. baliecoBckue
METO/bI B MHOTO()aKTOPHBIX MOJIEIISIX.

Monens brmaka — MapkoBulia pacrpe/iesiecHusi aKTUBOB (pa3jiokeHHe Mo 0a3UCHBIM BEKTOpaM H
KpUTCPUIO MHUHUMH3ALMKA  JUCIEPCHMM) W METOA  WCIONb30BaHMSA 0Oazuca B ciydae
TI0X000YCIIOBICHHBIX MaTpull KoBapuaiuu. PaccMmarpusatores 6as3uch {e,m}, {Ce, m}, {Ce, e, m},
rJe € — BEKTOp CTOJIOeH M3 €AMHUI], M — BEKTOP MaTeMaTHUYECKUX OKUAaHWU akTUBOB, C - MaTpuiia
KOBapualMuu U MPOM3BOJIBHBINA PsIJl MHBECTUIIMOHHBIX aKTHBOB C IUIOXO OOYCIIOBICHHOW MaTpHLei
KOBapHUaIyy.

5. Onucanue MaTepuaJIbHO-TeXHHYECKOH 0a3bl, He00XOMMO AJIsl OCYIEeCTBICHHUS 00Pa30BATEILHOIO
npouecca 1o JHCHUIIMHE (MOLYJII0)

yudeOHas ayTUTOpHsl, OCHAILEHHAS! KOMITBIOTEPOM U MYJIBTUMEAUHHBIM 000py/10BaHHEM (IIPOCKTOP,
3BYKOBasi CHCTEMA).

6.IlepeyeHb pekoMeHAyeMOM JIUTEPATYPHI

OcHoBHas JTEparypa
1. Maremarndeckoe monenupoBanue [ Texct], [IpoGremsr u pesynbsrarsl/peakon.: M. M. Makapos
(mpencenarens) [u ap.] , -M., Hayxka, 2003



1.  Andunaros B.C., EmenbsHoB A.A., Kykymkua A.A. CUCTEeMHBIN aHAU3 B YIIpaBleHUH. M.:
®dunanck u cratucTtuka, 2006.- 386 c.

2. AdanacseB M.IO. HccnenoBanue onepannii B 9JKOHOMHKE: MOJIEIH, 3a/1auu, pemenus / M.1O.
Adanacses, b.I1. CyBopos. — M.: Undpa-M, 2003.

3. Bpom A.E. JluHaMuveckast MOJIeNIb TIOTOKOBBIX MPOIECCOB MIPOMBIIIJICHHOTO MPEIPUSATHS //
DKOHOMHMKA U ynpasieHue B MammHoctpoeHun. — 2009, Nel. C 3-11.

4. bypasnes A.W., l'opunna ["H., Canamaros B.1O., Crenanosckast 1.A. Ctparerudeckoe ynpasjieHHe
MPOMBIIIICHHBIMH MPEANPUATHSIMHI U KOPIIOPALUSIMHI: METOJOIOT U U HHCTPYMEHTAJIbHBIE CPENICTBA. —
M.: UznarenscTBO PU3NKO-MaTeMaTHueckoi nureparypsl, 2008. — 176 c.

5. T'enoBanu B.A., bputkoB B.b, Jly6osckuii C.B. CCCP u Poccus B mobansHOMU cucreme:
«1985-2030» (Pe3ynbrarsl mmodansHOr0 MojeaupoBanus). Mocksa, KHWKHBIH oM «JIHOpOKOM»,
2012. - 320 c. (bynymas Poccus).

6. NuTtpunurarop M. Maremarnueckre METOIbI ONTUMHU3AIIMU U 3KOHOMUYecKas Teopus. M.: Aiipuc
npecc, 2002. — 576 c.

7. Kocopykos O.A. Uccnenosanue onepanuii / O.A. Kocopykos, A.B. Mumenko. — M.: 5K3AMEH,
2003.

8. Maiiep-Illenbeprep B. bonbmue nanueie. PeBomonus, KoTopasi K3MEHHUT TO, KaK MBI JKUBEM,
paboraem u mpiciium / Buxrop Maitep-1llen6eprep, Kenner Kykbep; nep. ¢ anmi. Mansl Laiiniok. — M.
Mann, MBanos u @epbep, 2014. — 240 c.

9. ®oppectep Jx. OcHoBbl kubOepHeTHKH npeanpusituii. M.: [Iporpecc. — 1971.- 340 c.

10. Yeborapes B.I"., ['pomos A.W. DBomronus NOAX0A0B K YIIPABICHUIO OU3HEC-TIpolieccaMu //
buznec-ungpopmaruka. — 2010, Ne 1. — C. 14-21.

11. Hupsies B.U., llIupsies E.B. Ynpasnenue 6uznec-nponeccamu. M.: DUHAHCH B CTATUCTHKA,
NHOPA-M, 2009.- 464 c.

12. CononosurikoB A.C., ba6aiinieB B.A., bpaunos A.B., lllanapa N.I. Ma-Temaruka B 5KOHOMHUKE.
VYuebnuk B 3 4. U.3. Teopus BeposiTHOCTEH U Ma-TeMaTruieckas craructika. M:. @uHaHChH 1
craructuka, 2008.

13. Ixon K. Xann. Onuuonsl, ¢pprouepchl U Apyrue Mporu3BoIHbIe (UHAHCO-BBIE HHCTPYMEHTHI. 8
nznanue M.: Bunbsamc, 2013, 1072 ctp.

14. U. Tun6oa. BeposTHOCThH ¥ HEOIIPEISIICHHOCTh B YKOHOMHYECKOM Mojie-TupoBanuu / ['mnboa U.,
Hoctayaiir J., matimtep . / Bonpocs! 3xko-Homuku .— 2009 .— Ne 10.-C.46-61.

15. M.H. Ko3un. HMHTerpanbHas MOAeIb BHIOOPaA MOCTABIIUKA rOCyAap-CTBEHHOTO 00OPOHHOTO 3aKa3a
¢ yueroM ¢akropa pucka // Gunance 1 kpeaut. — 2006 .— Ne 29 .— C.75-81.

JomnonHurensHas aureparypa



1. ApyTtionoB A. B., Marapun-Unsses I I, Tuxomupos B. M. [Ipuniun makcumyma [loHTpsiruna.
HoxazarenbcTBo U npuinoxenus. — M.: ®axropuan [pecc. 2006.

2. T'aBpunosa T.A., XopomieBckuii B. @. ba3bl 3HaHWH HHTEIIIEKTYAIbHBIX CHCTEM. Y YeOHUK. —
CIIG.: Iutep, 2000.

3. Tenosanu B.A., bputkoB B.b, Jlybosckuii C.B. Poccust B MupoBoii cucreme (1990-2022). [IporHos
1 MOZIETIMPOBAaHUE KPU3HCOB M MUPOBOM JUHAMUKH/ OTB. ped. A. A. Axaes, A. B. Koporaes, I. I.
Manunenkuii.-M.:M3pnarenscTo JIKHM, 2010.- ¢. 172-188.

4. I'pabaypos B. A. “NudpopmaninoHHbIe TEXHOJIOTHH U1 MEHEKepoB: YueOHuK”’. M.: M3n-Bo
«®uHaHCH ¥ craTucTukay, 2001.

5. Ileuepckuii C.JI., bensiea A.A. Teopus urp [uist 5KOHOMUCTOB. BBogHBIHN Kypc. YueOHOe nocodue.
— CII6.: U3narenscTBO EBponeiickoro yausepcureta B Cankt-IlerepOypre, 2001. — 344 c.

6. IlouTpsarun JI.C. [IpuHumn MakcuMyMa B ONTUMaibHOM ynpasienud. — M.: Enutopuan YPCC.
2004.

7. Distributed Computing and Its Applications. // monograph / S.V. Emelyanov, A.P. Afanasiev, Y.R.
Grinberg, V.E. Krivtsov,B.V. Peltsverger, O.V. Sukhoroslov, R.G. Taylor, V.V. Voloshinov - Felicity
Press, Bristol, USA, 2005. — 298 p.

8. S.T. Rachev, J.S.J. Hsu, B.S. Bagasheva, F.J. Fabozzi. Bayesian Methods in Finance. New Jersey:
John Wiley & Sons, 2008, 352c.

9. A. Gelman, J.B. Carlin, H.S. Stern, D.B. Rubin. Bayesian data analyses. Washington: Chapman &
Hall/CRC, 2004, 695c.

10. J.M. Bernardo, A.F.M. Smith. Bayesian theory. Chichester, England: John Wiley & Sons, 2000,
11. L.D. Broemeling. Bayesian Methods for Measures of Agreement.Taylor& Francis Group, LLC,
2009, 335c.

12. Kpemep H.I1I. Teopus BeposiTHOCTEH M MatemaTuueckas ctaructuka. —M.: KOHUTHU, 2003, 2004,
2007.

13. Bpaunos A.B. Jlekiiuu no maremaruueckoi cratuctuke. — M.: @unan-copas akagemus, 2007.
14. uenko ["U. Mensener 10.1. Beenenne B MaTeMaTHUECKYIO CTATUCTUKY: Y YeOHUK.
«OxoHoMuka». — M.: U3narenscrBo JIKHU, 2010.

15. A.H. Bypenun. PbiHOK 1IeHHBIX OyMar v IpOU3BOJHBIX (PMHAHCOBBIX HH-CTpyMeHTOB. M.: HTO um.
akagemuka C.J. Basuiosa, 2-¢ u3g., 2002.

16. A.H. Bypenun. 3aiauu ¢ pemeHusIME M0 PHIHKY IIEHHBIX OyMar. CpOYHOMY PBIHKY H PHCK -
MeHemkmenty. M.: HTO uwm. akagemuka C.W. BaBunosa, 2-e uzz., 2008.

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

1. http://www.edu.ru — penepansubrii mopran «Poccuiickoe 00pa3oBaHUE).
2. http://benran.ru —OubIUOTEKA MO €CTECTBEHHBIM HaykaM Poccuiickoi akaieMUH HayK.

3. AnpnepoBuu M. TexHonoruu xpaneHusi 1 00padOTKH KOpHopaTuBHBIX JaHHBIX (Data Warehousing,
OLAP, Data Mining). - http://www.sft.ru/reviews/DevCon97/DC2/DC2T12.htm.

8. IlepeyeHb HHPOPMALMOHHBIX TEXHOJIOTHIi, HCIIOJIb3yeMbIX NPH OCYLIeCTBICHUU 00Pa30BaTeJIbHOI0
npouecca o JHCHUIIMHE (MOIYJII0), BKJIIOYAs NepedeHb He00X0AUMOro NporpaMMHOro odecnedyeHnst
¥ MH(POPMAIHOHHBIX CIIPABOYHBIX CHCTeM (IPH HEOOXOAUMOCTH)

[TakeTs! oucHOTO IporpamMmmuoro odecneyenns Microsoft Office; Word, Excel, PowerPoint, Windows
Media Player, Mathcad,

B o0pazoBaTeabHOM IPOLIECCe MOTYT MCIIOIB30BATHCS MTPHU HEOOXOAUMOCTH JUCTAHIIMOHHBIC 3aHATHUS U
BEOMHAPBI C UCTIOIB30BAHHEM KOMMYHHKAIIMOHHOTO IIPOrPaMMHOr0 obecriedeHust Zoom, cepBuca
BuneorenedonHol cBsa3u Google Meet, BeO-cepBuca Google Kiacce.

9. MeToauyeckue yKazaHusi AJis1 00y4ar0IIMXCs 10 OCBOCHUIO U CHUIIMHBI (MOIYJIs1)

VYeneniHoe ocBoeHne Kypca «MaremaTideckoe MOJCITUPOBAHUE» TPeOyeT OONBIION CaMOCTOSATENLHON
pabotbl crygenra. B mporpamme Kypca NpuBEA€HO MHHHMAIBHO HEOOXOOUMOE BpeMms Ajisi paboThI
CTyAEHTA HaJ TEMO.



CamocrosiTenbHas paboTa BKIIOUAET B Ce0s:

— YTEHHE U KOHCIIEKTHPOBAHUE PEKOMEHIOBAaHHOM JIMTEPATYPBI;

— mpopaboTKy ydeOHOro marepuana (MO KOHCIEKTaM JIEKIWH, CEeMUHAapoB, y4eOHOW W HaydyHOH
JUTeparype);

— peleHune 3a1a4, npeaiaraéMbIX CTYJICHTaM Ha JICKIUAX U PAKTHYCCKUX 3aHSATHSIX;

— MMOJTOTOBKY K KOHTPOJIBHBIM, CAMOCTOSITEIILHBIM PadOTaM U TECTaM.

PyKOBOJACTBO W KOHTpPOJIb 32 CAMOCTOSTEIBLHOW PabOTOW CTy/IEHTA OCYIISCTBIISCTCS B PE3yJbTare
aHaJIM3a UTOTOB KOHTPOJIbHBIX, CAMOCTOSTEIBHBIX Pa0OT, a TAK)KE WHAUBUIYAIbHBIX KOHCYIbTAIINH.
IMokaszareneM BIagcHHUS MAaTEPHATIOM CIYXHT YMEHHE CTAaBUTh W pemiaTh 3anadu. s GpopMupoBaHus
YMEHUsI TIPUMEHSTh TEOPSTUYECKUE 3HAHHS HA MPAKTHKE CTYJICHTY HEOOXOIMMO pEIIaTh KaK MOXXHO
OoJIblIIE 3aa4.



NNPUJIOKEHHUE

OLIEHOYHBIE MATEPHAJIBI IO JUCLHATIIMHE (MOYJTIO)

10 HANPABJIEHUIO: CucTeMHBII aHAIIN3 U yTIpaBIeHUE

npopuJib NOArOTOBKHU: CuCTeMHBI aHAIIN3 U yIPaBJICHUE B OONBITNX CHCTEMaX
dusTex-urkona ApokocMuueckux TexHomoruit
kadempa TOTUCTUIECKUX CUCTEM U TEXHOJIOTHUH

Kypc: 1

KBaJIH(UKALUS: MarucTp
Cemectp, (hopMBI IPOMEKYTOUHOH aTrTecTanuu: 2 (BECEHHUN) - DK3aMeH

PaszpatGoTunk: A.B. Bynerues, kaHJ. TEXH. HayK, JOLICHT



1. Komnerenunu, gopMupyemMsblie B mpouecce U3y4eHus: JUCHUILINHbI

Kox 1 HauMeHoBaHHE KOMIIETEHIINHA

NHaukaTopsl JOCTHKEHHS KOMIIETEHIINH

YK-1 CriocoGeH ocyecTBIsATh KpUTHUECKUN
aHaJn3 TpOOJIEeMHBIX CUTyalluii HA OCHOBE
CHCTEMHOTO TI0/IX0/1a, BhIpadaThIBaTh
CTpaTeruro AecTBui

VYK-1.1 Ananuzupyet npoOIeMHYI0 CUTYAIHIO KaK CUCTEMY,
BBISIBJISISL €€ COCTABIISIOLIHE U CBSI3U MEXKIY HUMH

VYK-1.2 OcymecTBisier MOHCK BapUaHTOB PELICHUSA
MOCTAaBIICHHONH  TpOOJIEMHON  CHUTyallud Ha  OCHOBE
JOCTYTHBIX UICTOYHUKOB HH(pOpMaH

YK-1.3 PaspabarsiBaeT CTpaTeruio JIOCTH)KEHUSA

MOCTABICHHON IIEIM KaK ITOCJIEIOBAaTeILHOCTE IIIaros,
MpenBUIA PE3ylbTaT KakIOT0 W3 HUX W OLEHHWBAas HX
BJIMSHHE HA  BHEIIHEE  OKPYXEHUE  IUIAHUPYEMOU
JESATENbHOCTH W Ha B3aMMOOTHOLIEHHUS YYaCTHUKOB 3TOM
JIeATCIbHOCTH

OIIK-4 CriocobeH npuMeHSITh METOAbI
MaTeMaTHyeCcKoro, (yHKIMOHAIBHOTO U
CHCTEMHOTO aHaJIM3a JJIs 3329
MOJICJIUPOBAHUS, AaHAIN3A U CHHTE3a
aBTOMAaTUYECKOTO YIPABJICHUS TEXHUIECKUMH
00BEKTaMu

OIlIK-4.1  3maer  mOHATUSA, 3aKOHBI U  TEOPUU
MaTeMaTu4eckoro, (yHKIMOHAJBHOTO W  CHCTEMHOIO
aHaJIM3a

OIIK-4.2 [IpoBoauT aHanu3 U MOACIMPOBAHHUE IIPH TOMOIIN

MCTOIOB MareMaTnu4cCKoro, @yHKHHOHaHBHOFO nu
CUCTCMHOI'O0 aHaJIn3a IMpUu PCIICHHUU [MPUKIAAHBIX U
TCOPECTUUCCKUX 3aJa4 ABTOMAaTHU4YCCKOI'O yHpaBJICHUSA

TEXHUYCCKUMU 00BEKTAMU

[MK-2 CriocobeH nMpoBOUTh MOJICTUPOBAHHUE
CHUCTEMHO-aHAIUTHYECKUX KOMIUIEKCOB U MX
KOMIIOHEHTOB

[IK-2.1 Umeer rmyOoKkoe 3HAHWE W TTIOHUMaHUE JTUCIUATLINH
MaTeMaTU4YeCcKOro MOJIEIUPOBAHUS

[IK-2.2 Bnageer HaBbIKaMH pPabOThI C COBPEMEHHBIMH
KOMITBIOTEPHBIMU ITaKETaMH MPOrpamMM il MOAEIUPOBAHUS

U pacu€ToB
[TK-3 Crioco0eH K 0CYIIECTBICHHUIO I[IK-3.3 CnocobeH  BBIIBUTATh THUINOTE3bI, CTPOUTH
TEOPETUYECKOTO U AKCIIEPUMEHTAIEHOTO MaTeMaTH4eckue MOJAENH JUIS OINHCAaHUSA H3YydaeMbIX
HUCCJIEI0BAaHHS CUCTEMHO-aHAJIUTHYECKUX SIBIICHUW, TIPOIECCOB W CHUCTEM, OIICHUBATh KadyeCTBO

KOMILJIEKCOB M OLIEHKH ITOCTPOECHHBIX MOJIENeH

pa3paboTaHHON MOjeH

2. Iloka3aTe/in OLlEHUBAHUA KOMITETEeHIU

B pesynbrare u3ydeHus AUCIUIUIMHBL «MareMaTndeckoe MogenupoBanue. Yacthb 2» 00ydaronuiics JOIKeH:

3HATb:

* COBpEMEHHBIE IPOOJIEMBI MATEMAaTHYECKOTO MOJICITHPOBAHUS;

*  0a30BbIe MOAXOIBI, METOABI M MOJCIH CHCTEMHOTO aHAJIN3a, MO3BOJSIOIIUE MPOBOAMTH AHAJH3
TMHAMUKH U 3 ekTnBHOCTH (DYHKIIMOHUPOBAHUSI MAKPOCUCTEM;

* OCHOBHBIC MATEMaTUYECKUE METOJIbI CHCTEMHOTO aHAJIN3a;

* TEOPEeTHYECKUE M NMPAKTHYECKUE aCHEKThI MOIX0/A I aHaM3a Pa3IMYHBIX MOJICTICH M CBS3aHHBIX
C HUMH KJIaCCOB CHUCTEM, HJICHTU(HUKALNY TTAPaMETPOB MOJIeIIeH (M3BJICUCHUS 3HAHNH ), B YACTHOCTH C
MOMOIIBIO METOI0JIOTUH 0alleCOBCKOTO OLICHUBAHUS U CUCTEMHOUHTETPAIIEHOTO MOJICITUPOBAHUSL.

yMeTh:




. MOJIb30BAThCSl CBOMMHU 3HAHUSMHU JUIA pelieHus: (QyHIAMEHTaJbHBIX M TPUKIAJHBIX 3a7a4 U
MOJICIIUPOBAHUS IIUPOKOTO CIIEKTPA MAaKPOCUCTEM;

* JeNaTh KOPPEKTHBIE BBIBOJBI M3 COIMOCTABJICHHS PE3yIbTaTOB TEOPETHYECKOTO U KOMITBIOTEPHOIO
MOJICTTUPOBAHUS (IKCIIEPUMEHTA);

* TIPOM3BOAUTH YHCIICHHBIE OLIEHKH LIEJIEBBIX TAPAMETPOB U CLIEHAPHBIX MEPEMEHHBIX;

* (hopManM30BBIBATH MPOIEAYPY IENETOaraHus ISl PEeIIeHUs] KOHKPETHBIX 33]1ad;

. OCBaMBaTh HOBBIE IPEIMETHBIC OOJIACTH, TEOPETUYECKHE TOAXOIbl U DKCIEPUMEHTAIbHBIC
METOIUKHU,

* TIONy4YaTh ONTHUMAaJIbHbIE 3HAYEHUS U3MEPSEMbIX BETUYHMH U OILICHUBATh CTENEHb UX JOCTOBEPHOCTH;
. 3(h(HEeKTHBHO HCIOIB30BaTh WH(POPMAIIMOHHBIE TEXHOJOTUU M KOMIBIOTEPHYIO TEXHUKY [T
JOCTHKEHHUSI HEOOXOUMBIX TEOPETHUECKUX U TIPUKIIAIHBIX PE3YIBTATOB;

* CTPOUTH COBPEMEHHBIC MPUKIIAHBIE ATOPUTMBI JUIS OTIEHKH 3PGEKTUBHOCTHU CIIOKHBIX CUCTEM;

* TMPUMEHSATH AUCKPETHbIE U HEMPEPHIBHBIE METOABI U MOJIEIH ISl aHATN3a U PEIICHUS aKTyalbHbIX
MPaKTUYECKUX 3aJ1ad, CBS3aHHBIX C 00pabOTKOW OOJBIIOrO KOoNMM4YecTBa WH(OpPMAIMH, CTPOUTH U
MPOBOJUTH UACHTU(UKAIIMIO CTOXaCTUYECKIX MOJIETIeH, aJIeKBaTHBIX KOHKPETHOH 3aj1a4e.

BJIA/IETh:
* PHKJIAJHBIM amNlapaToM CHCTEMHOIO aHayiM3a B 00JIaCTH MOCTPOCHHSI KOMITO3MLIMOHHBIX MOJIEIeH
MaKpOCHCTEM, HICHTHU(HKAIMK TapaMeTpoOB Mojeiel (U3BJICUEHHsS 3HAHWH) M WHTETPaJbHBIX
XapaKTepPUCTUK CUCTEM C IENbI0 CTPYKTYPHO-(YHKIMOHAILHOIO aHaliu3a, NPOCKTUPOBAHUS U
MOCTPOCHHUSI CLIEHAPUEB JTHMHAMHKH MaKPOCHCTEM;
* HaBBIKAMHU OCBOCHHS 0OJIBIIOTO 00beMa HHpopMaIH;
* HaBBIKAMH CaMOCTOSITEIBHOMI PadOTHI;
* KyJIBTYpOil IOCTAHOBKU M MOJCIMPOBAHUS 33/1a4;
*  HaBBIKAMU T'PAaMOTHOW OOpaOOTKH pE3yIbTaTOB OINBITa W COMOCTABICHUS C TEOPETUYCCKUMHU

JAHHBIMU;
* TIPAKTUKON MCCIIEJOBAHMS U PEIICHUS TEOPETUUECKUX U MPUKIIAJHBIX 3a/1a4;
. METOJaMH OLIGHKH M WICHTU(QUKAIMM TapaMeTpOB INUPOKOTO CIEKTpa COBPEMEHHBIX

SKOHOMUYECKUX MOAeJeH; TeXHUKOH Iup(PEepeHIHaIBHOTO W HWHTETPaJbHOTO  HCYHCIICHHS
INPUMEHUTENPHO K CTOXaCTHYECKUM (CIIydailHbIM) IpolieccaM M IMpPUKIaTHBIMH METOJaMU TEOpPHH
BEpPOATHOCTEM.

3. IlepeyeHb THNOBLIX (IIPHMMeEPHBIX) BONPOCOB, 32/1aHUI, TeM /ISl HOATOTOBKH K TeKyIleMy KOHTPOJII0



3. IlepedyeHb THMOBBIX (NIPUMEPHBIX) BONPOCOB, 3aJaHWii, TeM [Jsl TNOATOTOBKH K
TeKyLeMY KOHTPOJII0

Texkymmii KOHTPOJb TPOBOAMTCA B NEPUOJ AyIUTOPHOH U CaMOCTOSTEIBHON pabOTHI

CTYICHTOB B YCTAHOBJICHHBIE CPOKHU 110 PACIMCAHUIO.

— OIICHKa OTBETOB Ha BOIMPOCHI B MIpoOIlecce KPaTKOro (10 5 MHH) BBIOOPOYHOTO YCTHOTO
OIpoca Iepell Ha4yajloM KaXXJOro NPAaKTHYECKOro 3aHATUSA IO MarepuaiaMm IMpeblIylIero
3aHATHS;

— OIEHKa YMEHHsS pellaTh THIIOBBIE NPUMEpPbl W/MIM 3a/adyd, paccMaTpuBacMble Ha
IIPAaKTUYECKUX 3AHATUAX;

— OLICHKAa aKTHUBHOCTH M OTBETOB Ha BOIIPOCHI B COOTBETCTBUU C IIPOIPAMMOM NPAKTUYECKUX
3aHATHUH;

— MOArOTOBKA pedepaTa U 3aluTa 110 NPEAIOKEHHBIM IIPENo1aBaTeIeM TeMaM.

PykoBOACTBO M KOHTPOJIb 3a CaMOCTOATENBbHON padOTOH CTYAEHTa OCYLIECTBISETCS B
pe3ysibTaTe aHajlu3a MTOrOB KOHTPOJBHBIX, CAMOCTOATEIbHBIX PA0OT, a TaKKE€ HHIMBUIYaIbHBIX
KOHCYJIbTALIUH.

Ilepeuenv KOHmMPONBLHBIX 60NPOCOE U 3A0AHUIN ON1A CAMOCMOAMENbHOU paAdomuvl u
n0020mMo6KU K meKyuiemy KOHmponio:

AHanm3 COBOKYITHOCTH MO/IEIICH.

WnenTudukanus napaMeTpoB MojeIen

3aBHCHUMOCTH pe3yJibTaTa MOJICIIMPOBAHUS OT BEIOOpA ITapaMETPOB.

["'opu30HT MIaHUPOBAHUS

Bxopsmue, BRIXOASIINE U YIPABISIONIAE TIEPEMEHHBIC

Mogenu ¢ MOCTOSIHHOM U IEpEMEHHOM CTPYKTYPOH.

Bxoanast unpopmanms, 06paboTka NepBUIHON HHPOPMAIIHH.

CueHnapHble HcCIeI0BaHMUS.

OnTuMu3zaius, yMEHbIICHHE Pa3MEPHOCTH.

0. UaTepnperanus u npeicTaBleHUe pe3yIbTaToB.

1. CunrynspHoe pasnokeHue MaTpull.

12. TlceBnooOpatHas MaTpHIa.

13. TlepeomnpeneneHHbIE CHCTEMEI.

14. MeToz rinaBHBIX KOMIIOHEHT.

15. Meron pobGacTHOrO OLIEHNBAHUS TUHEHMHO 3aBUCHUMBIX CTOJIOIIOB.

RBoOoo~NOwNE

Ilpumepnvie memot pepepamos:
XapakTepHble 0COOEHHOCTHU CIIOKHBIX CUCTEM.
baitecoBcknii MeTo.
ArniocTepuopHas OLleHKa BEPOSITHOCTEN: HENPEPBIBHBIN U JUCKPETHBIN ClIydau.
Nnentuduxanus napameTpoB (K03QPUIIMEHTOB) Ha IPUMEPE MOJIEIH.
AJNTOPUTMBI HHTEIUIEKTYAJILHOTO aHAIIN3a TaHHBIX (M3BieueHus 3Hanuii) Data Mining.
Konuenuuss ~ ananu3a  Oombmioil  coBokymHoctd — wmozeneir  (Models  Mining,
METaMOJEIUPOBAHHUE).
7. MopenupoBaHue MaKpOIKOHOMHYECKON IUHAMUKH C IOMOILIBIO CHCTEMBbI OOBIKHOBEHHBIX
TuddepeHIMaIbHbIX YpaBHEHUH UCXO/S U3 KOHIEIIIMY B3aUMOJICHCTBUS TPEH/1a U LIUKJIIOB.
8. OmeHka COBOKYIHOW 3()()EKTHBHOCTH SKOHOMHKH HCXOJS M3 KOHIETIUH B3aWMOJCHCTBHS
TPEH/a U LIUKJIOB.

ok owdE

OOyyaromuiicss JOJDKEH MPOSBUTH BCECTOPOHHEE, CHUCTEMATHUYECKOe U TIIyOOKOE 3HaHWe
y4eOHO-TIPOTPAaMMHOTO MaTepuaia, YMEHHE CBOOOIHO BBIMOJHATh 3aJaHUs, MPETYCMOTPECHHBIC
MPOrpaMMOii, YCBOUTh OCHOBHYIO JIUTEPATypy M OBITh 3HAKOMBIM C JOMOJTHHUTEIBHOWU JTUTEPaTypoOi,
PEKOMEH/IOBAaHHOM MpOrpaMMON  TUCHUIUIMHBI, YCBOUTh B3aMMOCBS3b OCHOBHBIX IOHSTHIMA



AUCHUIUIMHEBI, PCIIAaTh MPCJIOKCHHLBIC MTPCTIOAABATCIICM 3a/1a4u.

Kpumepuu ouenueanus no ycmuomy onpocy

Onenka Kpurepun onieHku

BrictaBnsercs, ecnu oOy4aroumuiicss packpbll —COAepkKaHHE
Marepuaia B oO0beMe, MPEAyCMOTPEHHOM MPOTrpaMMOM, HU3JI0KHUII
MaTepuag TPaMOTHBIM  SI3bIKOM B ONPEACNIEHHOM  JIOTUYECKOM
MOCJIeIOBATEILHOCTH, TOYHO HCIOJB3YS TEPMHUHOJOTHIO JaHHOTO
npeaMera Kak y4yeOHON JUCHUIUIMHBI; OTBEYaj CaMOCTOSATENbHO 0e3
HaBOISLIUX BOIPOCOB MPEINoaBaTes; YCIEIIHO OTBETHI Ha TECTOBBIC
3a/laHusl, MPaBUIBHO M OOOCHOBAHHO PEIIMJI CUTYallMOHHBIE 3aJauH,
MPOJIEMOHCTPUPOBAIT yMEeHHue 3aroJHATh METUIIMHCKYIO
JOKYMEHTAIUIO (OTYeTHBIC U YU€THBIE (opMbl). BO3MOXKHBI OflHA — JIBE
HETOYHOCTU TIPU OCBEIICHMH BTOPOCTEIICHHBIX BOIPOCOB WJIM B
BBIKJIa/IKaX, KOTOpbIE OOYYArOMIMIICS JIETKO HCIPABUI MO 3aMEYaHHUI0
MIPEno/IaBaTeis.

9-10 GamtoB

BeicTaBnsiercsi, eciau oTBET 00YyYaromIErocsl YIOBJIETBOPSIET B
OCHOBHOM Tpe6OBaHI/I$IM Ha OTMCTKY «OTJIMYHO», HO IIPHU 3TOM HUMECT
MECTO OJIMH M3 HEJOCTATKOB: JIOMYIICHBI O/HA - JIBE€ HETOYHOCTH IPU
7-8 GannoB OCBEILLIEHUM OCHOBHOI'O COJIEp)KaHUS OTBETA, MCIPABICHHBIE IO
3aMEUaHMIO TIPEToJaBaTeNs; JMOMYIICHbl omuOka wmwin Oojee ABYX
HETOYHOCTEH Ipu OCBCHICHUN BTOPOCTCIICHHBLIX BOIIPOCOB WU B
BBIKJIAJIKAX, JIETKO HCIPABJICHHBIEC IO 3aMEYaHUIO TPETIOIaBaTelsl.

BeicTaBisercs B CHEAYIOLIMX — CIydasX: HENOJHO WIH
HEMOCJIEA0BATENbHO PACKPBITO COACpKAHUE MaTepuanga, HMEITCA
OIMOKM TpHU OTBETaX HA TECTbl, HETOYHOCTHM B pEIICHUU
4-6 GayoB CUTYyallUOHHBIX 3334, HO TIOKa3aHO oOIliee MOHMMaHUEe BOIpoca
U TPOJAEMOHCTPUPOBAHBI YMEHHMsSI, JOCTaTOYHbIE JUIsl JajbHEHIIEro
YCBOGHMsI ~ MaTepuayia, OIpeJeNIeHHOro  y4eOHOW  mporpaMMoii
JUCIUIINHBI.

BricTaBnsiercss B cimy4asx, €CIM HE PAacKpbITO OCHOBHOE
coJiepkaHue ydyeOHOro marepuanga;  OOHApy)KEHO HEe3HaHHe WU
HEMOJIHOE MMOHMMaHKe o0yJarommcs 0oJblIei niin Haubosee BaXKHOU
94acTH y4eOHOro MaTepHasa; JOMyIleHbl IpyOble OMMOKH MPH OTBETaxX
Ha BOIPOCHI coOeceoBaHMs, HEMPaBWIbHO PEIICHbl CUTyallMOHHBIE
1-3 Ganna 3aJaud, JONYIIeHbl OmHMOKM B  OTBETaX HA  TECThl, HE
MIPOJIEMOHCTPUPOBAHO YMEHHUE 3aITOJTHEHHSI MEUITTHCKON
JOKYMEHTAIlMH; JIOMYIIEHbl OIIMOKH B ONpEAEICHUU MHOHATHH IpH
HCIIOJIBb30BaHNU CHCHI/I&J’IBHOﬁ TEPMHUHOJIOTMM B PHCYHKAX, CXEMaX,
BBIKJIAJIKaX, KOTOpbIEe HE HMCIIPABIIEHbI MOCIE HECKOJIBKUX HABOJSIINX
BOIIPOCOB TPETOIaBaTEsL.

Pedepar — dopma u3IOKEHUS ¥ MHTEPIPETAIIUN HJICH, COACPKAIMUXCS B HECKOJIBKHX HCTOYHHKAX
(pekomenayeTcss wucnoiab3oBaTh He MeHee 10), koTopas TpeOyeT YMEHHsS COIOCTaBIAThH U
aHAJIM3WPOBATh PA3JIMYHBIC TOYKH 3peHHs. Pedepar, B OTIWMYHME OT KOHCIEKTA, SBISICTCS HOBBIM,
ABTOPCKUM TEKCTOM, YTO TOJIPa3yMeBaeT HOBOE H3IIOKEHUE, CHCTEMAaTH3allhi0 MaTepuala, 0CoOyro
ABTOPCKYIO TMO3HIIMIO TP COIOCTABJIICHUH PA3JIMIHBIX TOUEK 3peHHs. PedepupoBanme mpesnoaraer
M3II0KEHUE KaKoro-In0o BOMpOca HAa OCHOBE KIacCH(UKAIU, OOOOIICHHWs, aHalW3a W CHHTE3a
nH(OpPMAIMY, TOJYYECHHOW W3 HECKOJBKHX JIMTEPATYPHBIX WM HHTEPHET HMCTOYHHUKOB.
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MuHuManbHbIH 00beM pedepara 15 crpanuil, 00s13aTeTbHO HATMYKE 3aKII0UYEHHUS U BBIBOJIOB.

Peghepam oyenueaemcs no cnedyrouium Kpumepuam:

Kpurepun ITokazarenu

- AKTYaJIbHOCTb HpO6JIeMLI u TCMBI,
- HOBH3HaA H CaMOCTOATCIIBHOCTH B IIOCTAHOBKEC l'IpO6J'IeMI)I, B

ABTOpCKasi MO3UILIUS o
(GbopMyIMpOBaHMHM HOBOTO AaCTeKTa BBIOPAHHOW JUIsi  aHAIM3a

poOJIeMBI;
- HAJIMYME aBTOPCKOM MO3ULIMH, CAMOCTOSITEIbHOCTD CYXICHHIA.
- COOTBETCTBUE jIaHa TEME pedepara;

- COOTBETCTBHE  COJEp)KaHMsA TeMe M IulaHy  pedepara;
- MOJHOTa W TJIyOMHA PACKPBITHS OCHOBHBIX IOHSTHUH MPOOJIEMBI;
00OCHOBAaHHOCTh CIIOCOOOB W METOJOB PabOThl C MaTepUaIOM;
- yMmeHue paboTath C JIUTEPATypoOil, CHCTEMAaTU3UPOBaTh U
CTPYKTYpPUpPOBAaTh MaTepuall,

CreneHb  pacKpbITHS
CYIIHOCTH MTPOOIEMBI

- HaJIn4yue 3aKJIFOYCHHUS u BBIBOJIOB;
- yMeHue 0000maTh, COMOCTABIATh PA3JIMYHBIE TOYKU 3PEHUS TI0
paccMaTpuBaeMoOMy BOIIPOCY, apryMeHTHPOBAaTh OCHOBHbIE

IIOJIOXKXCHUA U BBIBOBI.

- Kpyr, MOJHOTa HCIOJb30BAHUS JIMTEPATYPHBIX HMCTOYHHUKOB I10
O00CHOBaHHOCTH pooiieme;

BBIOOPA HCTOYHUKOB - MpUBJEYCHHE HOBEHIIMX pPaboOT mo mpobieme (KypHAIbHbBIC
yOJIMKAlMY, MaTeprualibl COOPHUKOB HAYYHBIX TPY/JOB U T.1I.).

- IIPaBHUJIBHOC O(bOpMJ'IeHI/Ie CCbUIOK Ha HCIIOJIB3YEMYIO JIMTECPATYPY,

Cobmronenune - IpPaMOTHOCTh u KYJIBTypa W3II0KCHUS;
TpeOOBaHUI K | - BJaJICHUEC TCPMHHOJIOTUEH W TMOHITUHHBIM aImapaToM IMPOOJIEMbI;
0 opMIIEHUIO - cobtoieHne TpeboBaHMi K o0veMy pedepara;

- KynbTypa o(hOpMIICHUS: BbIIeNIEHHE a03alleB.

- OTCyTCTBUE Opdorpaduuecknx U CHHTAKCUYECKHX OIIMOOK,
I'pamoTHOCTH CTUIIMCTUYECKUX MOTPEUIHOCTEH;
- OTCYTCTBHE OINEYATOK, COKpAICHUN CIIOB, KPOME OOIIEIMPUHSTHIX;
- JINTEPaTypPHBII CTUIIb.

Kpumepuu oyenusanus pegpepamos

Onenka Kpurepuu onieHkn

BBICTABJISIETCS, €CJIM BBINOJIHEHBI BCE TPeOOBAHUS K HAITMCAHUIO
u 3ammre pedepara: oOo3HaueHa mnpobirema U oOOCHOBaHa €€
aKTyallbHOCTh, CHIEJaH KPATKUW aHaIM3 Pa3IMYHBIX TOUYEK 3pPEHHS Ha
9-10 6amioB paccMaTpuBaeMylo TpoOJeMy H JIOTHYHO M3J0KEHa COOCTBEHHAs
No3ULKsA, CHOPMYIHUPOBAHBI BBIBOJBI, TEMa pPaCKpbITa MOJHOCTHIO,
BBIZIEpKaH 00BEM, COOIIOIEHBI TPEOOBaHUS K BHEITHEMY O(OPMIICHHIO,
JTaHbI TPABUIIbHBIE OTBETHI HA JIOMOJIHUTEIBHBIE BOMTPOCHI.

BBICTABIIIETCS, €CIIM OCHOBHBIE TpeOOBaHUA K pedepary u ero
3aIUTE BBINOJHEHBI, HO MPU 3TOM JIOMYIIEHBI HEJOUETHI; B YACTHOCTH,
UMEIOTCS HETOYHOCTM B  M3JIOKEHMM MaTepuajia; OTCYTCTBYET
JIOTHYECKasi MOCIIe0BAaTEIbHOCTh B CY)KJICHHSX; HE BbIIEpKaH 00BEM
pedepara; UMEIOTCs yNylieHus B OGOpPMIIEHHM; Ha JOMOJIHUTEIbHbBIE
BONPOCHI IIPH 3aILUTE JTaHbI HENIOJIHBIE OTBETHI.

7-8 OamoB

BBICTABJISIETCS, €CIIM MMEIOTCSI CYIIECTBEHHBIE OTCTYIUICHHS OT
4-6 GaioB TpeOoBaHUHN K pedepupOoBaHUIO; B YACTHOCTU: T€Ma OCBEIICHA JIHIIb
YACTUYHO; JOIMYIICHBI (haKTHUYECKUE OMMOKU B colepkaHuu pedepara
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WM OpHU OTBCTC HAa AOMNOJHHUTCIBHBIC BOIMPOCHI; BO BPCMA 3allIUTHI
OTCYTCTBYCT BBIBO/.

BBICTABJISIETCS, €CIM TeMa pedepara HE pPacKphITa, BBISIBICHO

1-3 Gamna CYIIECTBEHHOE HEIMOHMMAaHHWE TMpoOJeMbl WIM e  pedepar He

MMpCaACTaBJICH BOBCC.

Ilepeyenb THNOBBIX (NMPUMEPHBLIX) BOINMPOCOB M TeM /ISl MNPOBEACHUS TNPOMEKYTOYHOMI
arTecTalMu 00y4aromMXCH M0 TOraMm 00y4eHus

Htorosas

arrecragusa  I10 JUCHHUIIIIMHE «MaremaTtnueckoe MOACIIMPOBAHUC. Yacte 2.»

ocyIecTBIsieTcs B (hopMe 3K3aMeHa. DK3aMeH MPOBOJUTCS B YCTHOH Gopme.

[IpumepHbIii TepedeHb BOIPOCOB U TEM K IK3aMEHY:

AP

10.
11.
12.
13.
14.
15.

16.
17.

18.

19.
20.

21.
22.

23.
24.

25

BbrancnnTenbHbli SKCIEPUMEHT U UMUTAIIHIOHHOE MOJIETTUPOBAaHNE

[TpyHIMIIBI U METOI0JIOTHSI UMUTALMOHHOT'O MOJIETUPOBAHUSI.

WucTpymMeHTapuii B UMUTAIIMOHHOM MOJEITUPOBAHUU.

[Tapamnensubie mporecchl (concurrent), pacnpenencHHbie Bbruucienus u ['PUJ —
TEXHOJIOTHH.

MopnenupoBanue IUKIMYHOCTH  CJIOXHBIX IPOLECCOB C IOMOUIbIO  CHUCTEMBI
mubdepeHIIMaTbHBIX YPaBHEHUM MCXOZS M3 KOHLEMIUU B3aUMOJICHCTBUSL TPEHIA U
LIUKJIOB.

[IUKITUYHOCTH HEKOTOPOTO KJlacca CIOKHBIX CHCTEM;

MakposkoHomudeckas nuHamuka BBII ucxons u3 o0obménnoro ypasuenus Coioy,
YUUTHIBAIOIIETO HHCTUTYIIMOHAIbHBIE (PAaKTOPHI (B T.4. YETIOBEUECKUN KaruTam),

uukiel Kongpareea, JKrormsipa.

TexHonoruss MHOrOMEpHO OLIEHKH (P(HEKTUBHOCTH CIIOKHBIX CHCTEM - aHAIIU3 CPEIIb
(yHKIIMOHUPOBAHHUS.

[TocTpoeHue rpaHUIbl MHOXKECTBA MTPOU3BOICTBEHHBIX BO3MOXKHOCTEH (3MIUPUYECKOM
IIPOU3BOJICTBEHHON (DYHKIUH).

MatpuuHble JUHAMHUYECKHE MOJENIN IIPU AHAINU3E CIOKHBIX CHCTEM, B UYaCTHOCTHU
MOJIETMPOBAHUHU MEKOTPACIEBOr0 OasiaHca.

OcHOBBI 0aifecOBCKOT0 AUCKPETHOTO M HEMPEPHIBHOT'O OLIEHUBAHMUS.

MeTto1 MaKCUMaIbHOTO MTPaBAONOI00HUS.

Teopema baiieca. AmNpUOpHBIE M alOCTEPUOPHBIE PACIPEAEIEHUS I1apaMETPOB:
HENPEPBIBHBIA U JUCKPETHBIN Cilydau. ANOCTEPUOPHBIE TOUYEYHBIE U MHTEPBAJIbHbBIE
olleHKH. bailiecoBckast MpoBepKa IMIIOTES.

baiiecoBckue nuHEHBIE perpeccuoHHble Mozenu. OJHOMEpPHBI U MHOTOMEPHBIN
CIIy4aH.

UucneHHble METO/IBI HA OCHOBE TeopeMbl baiteca.

ANTOPUTMBI allOCTEPUOPHOTO MOJEIMpPOBaHUS MeTonoM MonTte-Kapno ¢ momounsio
nerneit Mapkosa (MCMC, Markov Chain Monte Carlo methods).

Anroputmbl Metpononuca — Xactunra (The Metropolis-Hastings (M-H) algorithm).
Meto1bl annpoKCUMAaIIHH.

Jloructuueckas perpeccusl.

[Ipumenenne 0aileCOBCKUX METOAOB MpH  (HOPMHPOBAHMM HMHBECTULIHMOHHOIO
noptdens. Cxoxaenue oneHok (Shrinkage estimators).

ArnipuopHas HHQOpMaIHs B MOJENIN OLIEHKH CTOUMOCTH (prHaHCOBBIX akTHBOB (CAPM,
Capital Asset Pricing Model).

Amnanu3 6obIIoro komudecTBa JaHHbIX (Big Data).

Moznenu accolMaTUBHO-IIPUYMHHBIX CBSI3€H B IAHHBIX.

Tomonorust acCOLMAaTUBHBIX MPABUIL.

. 3a7a4u U METOJIbI arperupoBaHUS ATPUOYTOB B IaHHBIX.




[Tpumep sK3aMEeHAIMOHHBIX OUIIETOB:
IK3aMeHAIMOHHEIN 0njteT Ne 1

1. Dranbl MOJEIMPOBAHMUSL.

2. Tormomnorus acconuaTUBHBIX MPABHIL.
9K3aMeHAIIMOHHBIH OnjeT Ne 2

1. Jloructudueckast perpeccusi.

2. DKCIIEpPTHBIE METO/IBI.

Kpurepun onenuBanns

Onenka «ormmyHo  (10)»  BbICTaBIsAETCS  CTYIEHTY, IIOKa3aBIEMY BCECTOPOHHME,
CHCTEMaTU3HPOBAHHBIC, TIIYOOKHE 3HAHHMS Y4e€OHOH MporpaMMbl JAUCHUILUIUHBI M YMEHHE YBEPEHHO
IPUMEHATh UX Ha IMPaKTHKE IPU PELIEHUHM KOHKPETHBIX 3a/Jady, CBOOOJHOE M IPAaBUIBHOE
000CHOBaHUE PUHSATHIX PELICHUH;

Onenka «oriuyHO (9)» BBICTABISAETCA CTYICHTY, IIOKa3aBLUIEMY CHCTEMaTU3MpPOBAHHBIE,
riyOOKHe 3HaHWSA Y4eOHOH MporpaMMbl JUCHUIUIMHBI M YMEHHE NMPUMEHSTh MX Ha MPAKTHKE TPU
peleHNH KOHKPETHBIX 3a/1a4, CBOOOJHOE U MTPABUIbHOE 0OOCHOBAHUE NMPHHATHIX PEIICHUN;

OneHnka «oTJIMYHO (8)» BBICTABISAETCS CTYACHTY, IIOKa3aBLUIEMY CUCTEMATU3UPOBAaHHbIE, 3HAHUS
y4eOHOI nporpaMMbl AUCUUIUIMHBL U YMEHUE IPUMEHSATh UX Ha MPAKTUKE IPU PELICHUH KOHKPETHBIX
3aJ1a4, IpaBUJIbHOE 0OOCHOBAHUE MPUHSATHIX PELICHUI;

Onenka «xopouio (7)» BBICTaBIISETCS CTYICHTY, €CJIM OH TBEPJO 3HAET MaTepuall, IPaMOTHO U
[0 CYILIECTBY H3JIaraeT €ro, yMEeeT NPUMEHSTh MOJyY€HHbIE 3HAHUS Ha MpPaKTHUKE, HO JIOIYCKAET B
OTBETE UJIM B PELICHUHU 33/1a4 HEKOTOPbIE HETOYHOCTH;

Onenka «xopouo (6)» BbICTaBISETCS CTYIEHTY, €CJIM OH TBEPAO 3HAeT MaTepuaj, IpaMOTHO
U3JIaraeT ero, yMeeT MPUMEHSTh IMOJIy4YEeHHbIC 3HAHUS Ha MPaKTHKE, HO JONyCKaeT B OTBETE WIM B
pELIeHNH 33a]1a4 HEKOTOPbIE HETOYHOCTH;

Onenka «xopouo (5)» BbICTaBIISIETCS CTY/AEHTY, €CIIM OH 3HAeT MaTepuall, [PaMOTHO M3JIaraer
€ro, yMeeT NMPUMEHSATH MOJIyYeHHbIE 3HAaHUS Ha MPAKTHUKE, HO JONMYCKAaeT B OTBETE WJIM B PEIICHUU
3aJ1a4 HEKOTOPbIE HETOUYHOCTH;

OneHka «yIOBJIETBOPUTEIHHO (4)» BBICTABISIETCS CTYAEHTY, MOKa3aBlleMy (parMeHTapHbIH,
pa3po3HEHHbIN XapakTep 3HaHUM, HEAOCTATOYHO MpPaBUJIbHBIE (POPMYIHUPOBKH Oa30BBIX MOHATHIH,
HapyLIEHUs JIOTHYECKON MOCIeI0BAaTEIbHOCTH B U3JI0KEHUH IIPOTPaMMHOT0 MaTepHaa, HO PU 3TOM
OH BIJIaJiIeeT OCHOBHBIMM pa3JiellaMd Y4eOHOM MporpaMMmbl, HEOOXOAMMBIMM JJIS JaJIbHEHIIero
0o0yuYeHUsl U MOXKET MPUMEHSATH MOJIyYeHHbIE 3HAaHUS 10 00pa3Ily B CTaHAAPTHOM CUTYallUU;

OrneHka «ymoOBJIETBOPUTENBHO (3)» BBICTaBISETCS CTYIEHTY, MOKa3aBIIeMy (parMeHTapHbIN
XapakTep 3HaHWM, HEIOCTATOYHO NMpaBUIIbHBIE (POPMYIUPOBKH 0A30BBIX MOHATHI, HO IPU ITOM OH
BJIaJIe€T OCHOBHBIMH pa3jielaMu y4eOHON MporpaMmbl, HEOOXOAMMBIMU AJIS JaJIbHEHIIero ooyueHus
1 MOKET MPUMEHSATh NOJyYEHHbIE 3HaHUS 110 00pa3ily B CTaHJAPTHOM CUTYyalllH;

OrneHka «HEYJOBIETBOPUTENBHO (2)» BBICTABISAETCS CTYAEHTY, KOTOPBIA He 3HaeT Ooiblueit
4acTU OCHOBHOTO COJEpKaHUsS yueOHOW MporpamMmbl TUCIUIUIMHBI, JOMYCKaeT rpyOble OMMOKH B
(GbopMyIMpPOBKaX OCHOBHBIX MOHATUN TUCIMIUIMHBI U HE YMEET HMCIOJIb30BaTh MOJyYCHHbIC 3HAHUS
MIPY PEICHUN TUIOBBIX MPAKTUYECKUX 3a]1a4.

OrneHka «HEyTOBIETBOPUTENBbHO (1)» BBICTaBIIAETCS CTYIEHTY, KOTOPbIM HE 3HAET OCHOBHOTO
coliep’KaHusl yueOHOW MpOrpaMMbl JUCLUUILUIMHBI, JOMYCKaeT rpyoble OMMOKH B (OpMYIHUpOBKax
OCHOBHBIX TOHATUN AMCLUUIUIMHBI U HE YMEET MCIIOJIb30BaTh IOJYYEHHBIE 3HAHMS MPU PELICHUU
TUIOBBIX MPAKTUYECKUX 3a/1a4.

MeToanyeckue MaTepuaJibl, ONpeae/Jsonye Npoueaypbl OLleCHUBAHUS 3HAHUI, YMEHHH,

[Ipu mpoBeaenun sk3aMeHa oOydaromemycst npenoctapisiercss 30 MHUHYT Ha TOJTOTOBKY.
Omnpoc obyuaromierocs no 6uiery He npepbiaetT 20 MUHYT.

[Ipy monaroTroBke K ompocy Mo Owmiery oOydaromuecs MOTYT MOJIb30BaThCsS MPOTpamMMOin
JTUCLIUIUIMHBI, KOHCIIEKTaMH JIEKIIMI, a TAK)KEe CIIPABOYHOM JINTEPATYPOl, BBIYUCIUTEIbHON TEXHUKOMN
U IPYTMMHU UCTOYHUKAMHU HH()OpPMAIIH.



Bo Bpems mnpoBeneHus ompoca mo Oumiery oOyyarommuecss MOTYT IOJb30BaThbCsi TOJIBKO
IIOATOTOBJICHHBIMU MaTEpUAJIAMHU.

Texymui KOHTPOJIb OCYLIECTBIISAETCS B BUJIE IPOBEACHUS YCTHOIO OIIPOCa.

HToroBelii KOHTPOJIL NPOBOAUTCS B (popMe SK3aMeHa — OTBEThI HAa BONPOCHI 110 OUjIeTaM Ha
TEMBbI JUCLUITIJINHEI.



