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AHHOTAIUA

Juctumimaa «CoBpeMEHHBIE METO/IBI MATEMATHIECKOTO MOJISITMPOBAHUS U aHAIIN3a JAHHBIX)
peanusyetcs B pamkax brnoka Neb1 OcHOBHOM 00pa30BaTEIbHOM MPOTPAMMBI BBICIIIETO 00pa30BaHUS
— TpOrpaMMbl TIOJTOTOBKM HAy4YHO-TIEJArOTMYECKUX KaapoB B acmupantype DenepanbHOTO
rOCy/IapCTBEHHOIO  OIOJDKETHOrO  0Opa30BaTENbHOIO  YUPEXKJEHHUS  BBICHIETO  OOpa30BaHUS
«MOCKOBCKHUI TOCYAapCTBEHHBIN Tcuxoiioro-neaarornyeckuit ynusepcurer» (PI'bOY BO MITIITY)
o HanpasieHuto noarotoBku 09.06.01 HMrpopmamuxa u evivuciumenvuas mexHuxa.

Pabouas mporpamma cocraBnena ¢ yaerom @I'OC BO no nanpasnennro noarorosku 09.06.01
Hnghopmamuka u evluuciumenvHas mexHuka, yTBEpKJI€HHOT0 MpuKka3oM MuHUCTEpCTBa 00pa3oBaHus
n Hayku Poccuiickoit ®epepammu ot 30.07. 2014 roma Ne 875, m Ilpukxaza Munucrepcraa
oOpasoBanus u Hayku Poccutickoit @eaepanmu Ne274 ot 08.10.2007 r. «O06 yTBepkI€HUHM TPOTPaMM
KaHJIUJATCKUX JK3aMEHOBY, 3aperUcTpupoBaHHOTO B MuHtocte Poccuiickoit @enepanun 19 okTaOps
2007 romga Ne 10363.

OCHOBHBIM HCTOYHUKOM MaTepUajIoB AJs (POPMHUPOBAHUS COJIEPKAHUS IPOTPAMMBI SIBIISIOTCS:
Hay4Hble U3JaHUS M MOHOrpaduyeckue HccieloOBaHUs M IMYyOJUKAIMHM, MaTepuanbl KOH(QEpEeHIHH,
CUMIIO3MYMOB, CEMUHApOB, IHTEepHET-pECypCHI.

OO0r111ast TPyI0EMKOCTh TUCHHUILUTHHBI 110 yueOHOMY TUTaHy coctaBisiet: 2 3.e. (12 uaca), uz Hux
nexyuil — 8 uacos, npaxmuyeckux 3awsamuil — 8 uacos M camocmosmenvHou pabomvl — 56 uacos.
JlucuuiuiiHa peanusyercs Ha: 2 Kypce.

Texkymuii KOHTPOJIb YCIIEBAEMOCTH TTPOBOAMTCS HE MEHEee 2 pa3 B COOTBETCTBHH C 3aJaHHUSIMH
1 (hopMaMu KOHTPOJISL, TPETyCMOTPEHHBIE HACTOSIIEH TPOTrpaMMOii.

[TpomexyTouHass OLIEHKAa 3HAHUSA OCYILIECTBISIETCA B IEPUOJ 3au€THO-3K3aMEHAllMOHHOU
ceccuu B popme 3ayera.

1. HEJAU U 3AJAYN OCBOEHUA JIUCHUITJIMHBI

Henu n 3apaun qucuuiiuHbl «CoBpeMeHHbIe MEeTOAbl MATEMATHYECKOT0 MOJAEJIMPOBAHMS
U aHAJIM3a JaAaHHBIX»

Hean:

— HU3YUCHHUC MAPKOBCKHUX IIPOLECCCOB U ueneﬁ, BKJIIO4Yasli CKPBITBIC U MHOTOMCPHBIC MOICIIH,
METOJIOB WX UJCHTH(PHUKAIINHN, CHHTE3a U ONTUMHU3AINY; a TAKXKEe U3YUYEeHHE KETNCTPAIbHOTO aHallu3a U
MOJIeJIeH CTOXaCTHYECKOW TEOPUHU TECTOB,

— IPUMEHEHHS] COBPEMEHHBIX METOJ0B MaTeMAaTHUYECKOTO MOJICIIMPOBAHUS U aHAIN3a TAHHBIX
C HCIMOJb30BAHMEM, KaK TOTOBBIX MPOrPAMMHBIX MPOAYKTOB, TaK M CAMOCTOSITEIIBHO CO3JaHHBIX
CIICHUAJIM3UPOBAHHBIX ITPOTrpaMMHBIX CPEACTB.

3agaun:
B pesyanaTe OCBOCHUSA JUCHMIIJIMHBI acrmpaHT JOJIZKEH OBJIAACTDH
- MPAKTUIECKIUMH HaBBIKAMU KUCIIOJIb30BAHUSA METOI0B MaTEMaTUYECKOr 0

MOZACIIMPOBAHUA C yLIéTOM CHCI_II/I(I)I/IKI/I IIOCTABJICHHBIX 3aJa4,
- H3JI0KECHUEM U MPAKTUYCCKUM OCBOCHUCEM pPsijia MPUKIAAHBIX MpPOrpaMMm Ui PCIICHHA
IIOCTABJICHHBIX 3a41a4,

- H3JI0KEHUEM OCHOBHBIX I/I)I@ﬁ n 1OoaAxXoJ0B B obnactu CO3aaHud MPUKIAJHOTO
mporpaMMHOIO obecnieueHus IAJId MaTEMAaTUYCCKOIro MOJACIMPOBAaHMA.

2. TPEBOBAHWUA K PE3YJBTATAM OCBOEHUSA JTUCHUIIJIMHbI

[porecc n3yueHust TUCHUATUTHHEI «CogpemenHble Memoobl MAMeMamuiecko2o MoOeIupOBaAHUs
U aHAIU3a OaHHBIX» HAIMPaBICH Ha (GOPMUPOBAHHE KOMIETCHIIMNA WM OTACIBHBIX MX DJIEMEHTOB B
cootBercTBUH ¢ ®I'OC BO no nanpasnenuto: 09.06.01 Hrpopmamuxa u evivuciumenvuas mexHuxka

0) oomenpodeccuonaabubix (OIK):



Kommnerenmnust OINIK-3: crocoOHOCTRIO K pa3pabOTKe HOBBIX METOJOB HCCIEIOBaHHMS U HMX
NPUMEHEHHIO B  CaMOCTOSITENbHOW  HAyYHO-HCCIEAOBATENbCKOM  NESATENbHOCTH B 00macTH
npodecCHOHALHON IeATEIBHOCTH

B) npogeccuonaabubix (IK):

Kommnerennus TIK-2: ymeTs pa3pabaThiBaTh KPUTEPHH, MOJACIH, aITOPUTMBI U TIPOTrPAMMHOE
obOecrieueHre JUIsl pelIeHHs 3a7ad CHUCTEMHOTO aHaluu3a, ONTUMHU3AINH, YIPABICHUS, MPUHSATHS
perieHuit 1 00paboTKH MHPOPMAIIHH,

Komnerenmus T1K-3: mpuMeHSTh METOIBI CHHTE3a, aHAIMW3a, WIACHTU(UKALNU, aHAIHU3a, W
OIITUMH3ALMHU CJII0KHBIX CHCTEM

B pesysnbTaTe 0CBOCHMS TUCIMIUIMHBI 00 YYArOIIHICS JOJKEH:

HmeTs npeacTaB/ieHUeE O:

- MapKOBCKHUX IIPOIIECCax M IEMAX, BKIOUYask CKPBIThIE U MHOTOMEPHBIE MOJICIIH;

- METOoJaX MX WICHTU(UKAIINH,

- CHHTE3a U ONTHUMU3ALINU;

- cdepax TPUMEHEHUS MPHUKIAJHBIX MPOrpaMM IS PEIICHUs 3aJa4 MaTeMaTHYeCKOTO
MOJICIIMPOBAHHUS U BO3MOKHBIX OTPAaHUYCHHIX UX IPUMEHEHUS;

- orpaHuyeHusx (00JaCTH MPUMEHUMOCTH ) METOJIOB MATEMAaTUIECKOTO MOCIIMPOBAHNS,

3HarThb:

- KeICTPaIbHbBIN aHaIN3;

- MOJICTT CTOXACTUYECKON TEOPHUH TECTOB;

- 001IME TTOXOBI K PEIICHUIO TPUKIIATHBIX 3a7a4;

- MCTOAbI MATEMATHUYCCKOT' O MOIIGJH/IpOBaHI/ISI;

- CIOCOOBI OIIEHKH CTEIEHH aJeKBAaTHOCTH MOJIEIN HAOIIOAEHUSM;

- BUJIBI allllapaTHO-TPOTPAMMHOT0 00eCTIeUeHH s IS peIIeHHs 3a/1a4;

YMeTh:

- (popManM30BBIBATH MPUKIIA/IHBIE 33]1a4H;

- UCTIOJIB30BaTh COBPEMEHHbBIE METO/Ibl MATEMATUYECKOTO0 MOJEITUPOBAHHS;

- MPOTPAMMHO PEATU30BBIBATH METOJIBI MATEMATHYECKOTO MOCIIUPOBAHNS;

- BBINIOJIHATD aHAJIU3 PE3YJIbTATOB MATEMATHUYECKOT0 MOJIETUPOBAHUS;

- OIICHMBATh CTEICHb aJcKBATHOCTH MOJCIN HAOIIOICHUSIM;

- COCTaBJISITh OTYETHI C OMMCAHUEM PE3YJIbTATOB MATEMATUUECKOTO MOJIETIUPOBAHUS;
Baanern:

- OCHOBHBIMU HaBBIKAMH AJITOPUTMHU3AIUYU PEILICHUN;

- Cpe/ICTBaMU MOMCKAa HAYYHO-TeXHUYECKON nHpopmaruu B cetu VIHTepHeT;

- METOJJaMU UHTEPIPETALMNH PE3yIbTaTOB MAaTEMAaTUYECKOTO MOJEIIUPOBAHNS;
IIpuoOpecTn onmbIT:

- 110 HKCTIEPTHOMY OLIEHUBAHUIO PE3YJIbTATOB MATEMATHUYECKOTO MOJIETMPOBAHUS;
- 110 TIPOBE/ICHUIO BEIYMCIUTEILHBIX SKCIIEPUMEHTOB;

- 10 UHTEPHPETALNH PE3YIbTATOB.

3. CTPYKTYPA U COAEPKXAHUE JUCHUITJINHBI
3.1.  Cmpykmypa oucyuniunul

Pacnipenesienne Tpy10eMKOCTH JHCHUILINHBI 110 BUAAM y4eOHBIX padoT



TpyxroeMKkocTh

Bun yueOHo# padboTbl o01mas W3 HUX
3au.eq] 4ac. | Jlekn. | IIpak. | Cam.p.
OBLIAA TPYAOEMKOCTD no YyeOHomy 1iany 2 72 8 8 56
AyoumopHhuie 3auamus 0,44 16 8 8
Jlexmmm (J1) 0,22 8 8
[Tpaktuueckue 3ansatus (I13) 0,22 8 8
Camocmosamenvnan paboma (CP) 6e3 yuéma 155 56 56
HPOMENHCYMOUHO20 KOHMPOA: '
CamMonoAroToBka (npopa60TKa M TIOBTOPCHHUEC JICKIIUOHHOI'O
Marepuaga ¥ Marepuaja Y4eOHHKOB M Y4EOHBIX IOCOOWH,
IMOATOTOBKAa K CCMHUHAPCKHUM W IMPAKTUUYCCKUM 3aH51TI/I£[M) nu 1’55 56 56
CaMOCTOSITEJIBHOE N3yYEHUE TEM JUCHUILINHBI
Buo xonmpona: 3auem
3.2.  Cooepicanue pazoenos OucCyuniuHbvl
Oo61ee cogepxanne TUCUUIINHBI
Ne HaunmeHnoBanue ®opma
Coaep:xanue pasaesa TeKylIero
pasaena pa3nena
KOHTPOJIA
Buner  mapkoBckux — nponeccoB.  llenm
MapkoBa. YpasHenue KonmoropoBa-Uenmena.
Knaccudpukanusa cocrosHuii uenu Mapkosa.
CroxacTuueckue MaTpulbl U HUX CBOMCTBA.
Paznoxumocts CTOXaCTUYECKUX MaTpHII.
MapkoBckue  Mpolecchl C  HENPEepbIBHBIM
BpeMeHeM. [lyacCOHOBCKHME TIOTOKH COOBITHA.
Pacnpenenenue ITyaccoHa. YpaBHeHUs
KomMoropoBa  nmnst  onmcaHust — IUHAMHKHU
MapKOBCKMX  TMPOLECCOB C  HENPEpPbIBHBIM
1 Mapkosckue BpeMeHeM. CTalimoHapHbIE PEKUMBI MApKOBCKOM
' Modenu cuctembl. [Ipomecchl rubenu U pasMHOKEHUS. 3
Cucrema  Opmanra. ®@opmynsl  DpiaHra.
WNnentudukarus MapKOBCKHUX MOJEIIEH.
[Tepexon OT  MAapKOBCKHX  CHCTEM c
HEMPEPBHIBHBIM ~ BPEMEHEM K CHCTEMaM C
TUCKpeTHBIM BpeMmeHneM. [Ipumep 1: mpumenenue
MapKOBCKMX  MOJENel Uil  UccleqoBaHUs
JTUHAMHUKU 3MeHeHHs |Q B OJIM3HEIIOBBIX Mapax.
[Ipumep 2: mpuMeHeHUE MapKOBCKHX MOenei
JUIL  aHallu3a  SBOJIONUM  IMCUXOJIOTMYECKUX
XapaKTEPUCTHUK B MOMYJISINH.
[ToHsiTHE O CKPBITOII MapKOBCKOW MOJIENIN
(CMM). Ob6nactu MIPUMEHEHUS CMM.
Ckpoimole DJIEMEHTbl  CKPBITOM  MAapKOBCKOM  MOJENHU:
2. Mapkoeckue COCTOSIHUS, andaBuT HaOIr0aeMOM 113
Mooenu MIOCJIEI0BATEIbHOCTH, MAaTpulla BEPOATHOCTEH
IIEPEXO/IOB,  paCHpEICIIEHUE  BEPOSITHOCTEHN
MOSIBJICHUS CHUMBOJIOB, pacrnpeneneHue
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BEpPOSITHOCTEN HayaJibHOIO COCTOSIHHSL.
[Ipouenypa reHepaluu Ha0JII01aeMOi
MIOCJIEI0BATEILHOCTU. TpU OCHOBHBIE 3a/auu,
pemaemble 11 CMM: BbluMciieHUE BEPOATHOCTU
TOTO, 4TO JaHHas Habo1aeMas
IIOCJIEZIOBATENBHOCTh TOCTPOEHA JUIsl JaHHOH
MOJIEIH, nondop MIOCJIEIOBATEIbHOCTH
COCTOSIHUH  CHCTEMBl, HAWJIy4IIUM 00pazom
COOTBETCTBYIOIIEH HaOJIFOJaeMOM
[IOCJIEZIOBATEIBHOCTH,  [OAOOp  MapaMETPOB
CMM, Hauny4muM oOpa3oM COOTBETCTBYIOIIUX
HaOII0 1aeMoi I10CJIEI0BATENbHOCTH.
Aaroput™Mbel mpsiMOro M oOpaTHOTO  Xoja.
Anroput™ Burepbu. Anroputm bayma-¥Yamma.

Mmuozoghaxmopnuvie
Mapkoeckue
Modenu

Nnentudukanys HHTEHCUBHOCTEN
IIEpEX0I0B MEXIY COCTOSIHUSIMU JUIS
MapKOBCKHUX  IIPOLIECCOB €  HENPEPBIBHBIM
BpeMeHeM. Mepa  COOTBETCTBUSA  MOJEIHU
HaOmoAeHusAM. Metoax MHMHHMyMa XH-KBaJpar.
Peanusanus IIPOLIETYPhI BBIYMCIICHUS
CBOOOJHBIX IAapaMeTpoB MoOjeIH. MapKoBCKHUE
MOACIM B pOIM  CHEHUAIM3UPOBAHHBIX
HelpoHHBIX cered. [lonsaTne o cerax Mapkosa.
Paznmuuns B cneunduke mnpuMeHeHHs ceTei
MapkoBa ¥ TpaJULHUOHHBIX HEUPOHHBIX CETEH.
Crpykrypa MHOroakTopHbIx cereii Mapkosa.
WUnentudukanuss ~ MHOroakTOpHBIX  ceTei
MapxkoBa. IIpumepsl ucnonb3oBanus 2- U 3-
MEpHBIX ceTre  MapkoBa Ui pelieHus
MIPUKJIAHBIX 3a/]1a4.

A3

Cunmes cemeil
Mapkosa

OOmass cxeMa TEXHOJIOTHU CHHTE3a CeTeH
MapkoBa. IloHmkeHHE pa3MEpPHOCTH BXOIHBIX
JaHHBIX. MeTO/IBI ONpeeNIEHNs] COCTOSIHUM CETH.
MeTtonanl OIpENICIICHUS CBsI3el MEXIY
COCTOSIHUSIMU.  YJajeHue  U30BITOYHBIX U
CTAaTHCTUYECKH HE3HAUMMBIX cBs3eil. Mrorosas
unentudukanus certu. [Ipumep cuHTe3a cereit
MapkoBa npy pelieHUH MPUKIIATHON 3a/1a4H.

A3

Ananu3s u
onmumu3zauus
daxkmopnuix
Mmooenei

OcHoBHas MOJIeINb KOH(UPMATOPHOTO
(haxkTopHOTO aHaM3a. CaoiicTBa
KOBapHAIIMOHHBIX U KOPPENSAIMOHHBIX MAaTpHIL.
BbIBOI TIPOTHO3HPYEMBIX KOBAapHAIMOHHBIX U
KOPPEJSIUOHHBIX MAaTpPHIl, COOTBETCTBYIOIIUX
3amanHoN (pakTopHOM Momenu. MnenTuduxarus
napamMeTpoB (DaKTOPHBIX MOJENEH MEeTOJA0M
MaKCUMaJIbHOTO MpaBaonofodus. OnTuMu3zanus
(aKTOPHBIX MOJIEIIEH.

13 CKP

Daxkmopnwlii
anau3

OcHoBHBIE JTarbl
(akTOpHOTO  aHaJIMU3a.

KOH(pUPMATOPHOTO
OCHOBHBIE  DTAIIbI

A3
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pe3yiomamos
eeiignem-
npeoobpaszosanuii

QJIbTEPHATUBHOIO BapHaHTa KOH(PUPMATOPHOIO
(akTopHOTO aHaJM3a: COCTaBJICHUE
NEPEeOoNpeIeIEHHON CUCTEeMBl  alredpandeckux
ypaBHEHH, BbIpaxas BBIOOPOYHBIE AUCIIEPCUU U
KOBapualy uepe3 aHaJloruyHble (aKTOpHbIE
[I0KA3aTeIM; pEIICHUE IOJIYyYEeHHON CHCTEMBbI

MPSIMBIM (HeuTepalOHHBIM) METOJIOM,
WCIIONB3Ys METOJ MaKCUMaJIbHOTO
paBa0no100us; MPOBEPKY  aJEKBATHOCTH

HOHY'-IGHHBIX MOI[GJIGI\/JI Ha6JHOI[eHI/ISIM, OHI/IpaSICB
Ha CTaTUCTUYECKUE KPUTEPHUH COTJIACHUS; TyTeBas
MOICIb I[I/ICHepCI/IOHHBIX COCTABJIAKOIINX.
[IpeumymiectBa  JaHHOTO  MOAXOAa  MeEpen
CUMIIJIEKC-METOIOM. CreneHb
MEepeoNpe/ICAEHHOCTY  MOJICNIU. Y CTpaHEHUe
cuHryiasipgoctn  mojenu. OneHka  CTeneHU
aJleKBaTHOCTH MOJIENTH npu ITOMOIIIH
CaMOOPTraHU3YIOLIUXCS KapT MIPU3HAKOB
KoxoHnena u e€ nmpenmytiecTna.

Kencmpanonutit
ananus

Omnpenenenne  kerncrpa.  OcHoBHast — uaest
KEICTPaJIbHOTO aHaJIMn3a. Ob6nactu
IMPAKTUYCCKOTrO IMPUMCHCHUA. Pazmmuns MCKOY
YaCTOTHBIMU COCTABISIOUIMMU B TPaJUILIMOHHOM
CIICKTPE MW YaCTOTHBIMH COCTABJIAIOIIMMU B
kerctpe. OcobeHHOCcTH 1MPPOBON 00PaOOTKH.
Wutepnperanms  kernctpa. [lpumep: rpybast
OLIEHKAa YacTOTHl OCHOBHOI'O TOHA 3BYKOBOT'O
CHUTHAJIA.

A3

IRT-Mmo00enu
(mooenu
cmoxacmuuecKkoi
meopuu mecmoas)

Kinaccuueckast Teopusi TeCTUpOBaHUS: OCHOBHBIE
TOJIOXKEHHUS, OlEHKa HaA&KHOCTH, BAJIHIHOCTH
Tecta U €€ oleHKa, HenoctaTku. Hoas teopus
tectupoBanusi  (ltem  Response  Theory):
OCHOBHast 3a/1aua, TEOpHsI JATEHTHO-
CTPYKTYpHOTO aHaiu3a, €€ JOMyIIeHUus |
MOJeNIU, OAHONapaMeTpuieckue moaenu Pama u
®depriocoHa, AByX- M TpEXmapamMeTpUUECKHe
Moznenu bupHOayma, ueTslpéxmapamerpudeckas
MOJEIh ABaHecoBa, HEIOCTaTKHA IRT.
Huddepenuupyromas CHoCOOHOCTh  3aJaHUU.
OrieHKa TPYAHOCTH 3a/IaHUI M CTIOCOOHOCTEH.

A3

Ipumeyanue. @opMbl TeKyliero KoHTpoJsi ycmeBaemoctu: O — ompoc, [ — aumckycceus (IucCIyT, KpYTJIBIA CTOI,
MO3TOBOW IITYpM, pojeBas urpa), 3 — momamHee 3amanue (3cce U 1p.). POpMBI KOHTPOJS HE SABISIOTCA JKECTKHUMH H
MOTYyT OBITh 3aMEHEHBI IpenojaBaTeleM Ha APYyryo (GopMy KOHTPOJIS B 3aBUCHMOCTH OT KOHTHHI'€HTA OOYJarOLTHXCS.
Kpome Toro, Ha 3aHATHAX CEMHHAPCKUX MOXKET, IPOBOAMUTCS paboTa ¢ HOPMATHBHBIMH JJOKYMEHTaMH, U3JaHUSIMHU CPEICTB

I/IH(l)OpMaIII/II/I U IIpoYee, YTO TAKIKC OLICHMBACTCA NPEIIOJAaBaATCIIEM.




3.3. Jlekuuonnvie 3anamus

Ne zansatuss | Ne Pa3nena Kparkoe conepxxkanue Pa3nena If::;]:)

1. 1 MapkoBCKue MOJENN 1
2. 2 CKpBITBIE MAPKOBCKHE MOJICITH 1
3. 3 MHorodakTopHbIe MAPKOBCKUE MOJICITH 1
4. 4 Cunre3 cereit MapkoBa 1
5. 5 AHanu3 ¥ onTuMu3aIys (akTOPHBIX MOJICIICH 1
6. 6 @DaKTOPHBIN aHAJIN3 PE3YIHTATOB BEHBJIET-IPEOOPa3OBAHHIMA 1
7. 7 KencrpanbHplii aHamu3 1
8. 8 IRT-Monenu (Moen CTOXaCTUYECKON TEOPHUU TECTOB) 1

BCEI'O 8

3.4. [Ilpakmuueckue 3aHaAmus
Koa-Bo
Ne 3ansaTus | Ne Pazgena Kparkoe conepxkanue Pa3nesna 4ACOB

1. 1 MapkoBcKkue MoIeIu 1
2. 2 CKpbIThIE MApPKOBCKUE MOJIENIN 1
3. 3 MHorogakTopHbIe MAPKOBCKHE MOJEIN 1
4. 4 Cunres cereit MapkoBa 1
S. S) AHanu3 u ontumuzanus (akTOpHbIX Mojeel 1
6. 6 DaKkTOPHBIN aHAIN3 PE3yNbTaTOB BEHBIET-IPe0Opa3oBaHU 1
7. 7 KencrpanbHblil aHanu3 1
8. 8 IRT-monenu (Mofenu cToXacTU4eCKOl TEOPUHU TECTOB) 1

BCET'O 8

4, TEKYHIAA U ITPOMEKYTOUYHAA ATTECTALUSA. POH/
OLHEHOYHbBLIX CPEACTB

Tekymuii KOHTPOJIb YCIEBAEMOCTH ACHUPAHTOB. TeEKyIIMH KOHTPOJIbL YCIIEBAEMOCTH
aCIIMPaHTOB IPOBOAMTCS B COOTBETCTBUU C JIOKAJIbHBIM akTOM — [lo0k€HHEM O TEKyIeM KOHTpOJIE,
IIPOMEKYTOUYHON U TOCYNapCTBEHHOM UTOroBOM arrecrauuu B acnupantype MITIITY no mporpammam
BBICILIET0 00pa30BaHus — IporpaMMam MOJArOTOBKH HAay4YHO-TIEJAarorMuecKux KaJapoB B aCUPaHTYpE U
aBnsieTca oOs3arenbHbIM. Js obecriedeHusi TEKYIIero KOHTPOJS JOCTaTOYHO 2 KOHTPOJIBHBIX
MEPONPHUSTHS.

Texymuii KOHTPOJIb YCIIEBAEMOCTHU MO JUCHUIUINHE «COBPEMEHHBIE METO/IbI MATEMATUYECKOTO
MOJIETTMPOBAHUS U aHaJIM3a JaHHBIX» MPOBOAUTCA B (hopme:

— 3aIIUTHl CAMOCTOSTEIbHON KOHTPOJIBHOW PabOThI

I[IpomexyTouHasi aTrecTauuMsa acnuMpaHToB. [IpoMexyTouHasi arTecTalusl aclUpPaHTOB IO
JUCLMIUIMHE IPOBOAMUTCA B COOTBETCTBHHM C JIOKAIbHBIM akTOM [losiokeHHEM O TeKyllleM KOHTpOJE,
MPOMEKYTOYHOM M rOCYyAapCTBEHHOW UTOroBOM arrectanuu B acnupantype MITIITY no nmporpammam
BBICIIIET0 00pa30BaHus — MporpaMMaM MOJATOTOBKY HAyYHO-TIEJarOTMUECKUX KaapoB B aCIUPAHTYPE U
SBIIETCS 003aTENIbHOM.

[TpomexxyTouHast aTTecTalysi MO JUCHUIUIMHE OCYILECTBIsAETCS B (opMme 3auema B mepuon
3a4eTHO-IK3aMEeHAallMOHHON ceccuu. OOy4arouuiicss JOMyCKaeTcsl K 3auemy B CIIy4ae BBINOJIHEHUS
acTMPaHTOM BCEX YUEOHBIX 3a/laHUil M MEPONIPHUATUHN, TPETYCMOTPEHHBIX HACTOsIIEH porpaMmmoii. B
ciydae HaIWuusl y4eOHOW 3aJ0JDKEHHOCTH (MPOMYIICHHBIX 3aHSATHA W (W) HEBBITIOJHEHHBIX
3aJlaHui) aclUpaHT OTpadaThIBACT MPONYIICHHBIC 3aHATHS U BHITIOTHSICT 3a/1aHUS,.




OnenuBanue 00y4aroIerocs Ha MPOMEXYTOYHON aTTeCTalluu:

B ciryue 3adera — 3auer/He3aueT

OueHuBaHue AaCNMPAHTA HA MIPOMEXKYTOYHOM aTTecTanuu B opme 3a4eTa ¢ y4eToM
KOMIIeTEeHIIU I, 3aKPeNIeHHbIX 32 TUCUUILIMHON

Onenka TpeGoBanus K 3HAHUSIM M KPUTEPHH BbICTABJICHUS OLIEHOK

- IPOYHO YCBOMJI IIPEJyCMOTPEHHBIN POrpaMMHBIN MaTepuail;

- INPaBWIBHO, apryMEHTUpPOBAaHO OTBETWJI Ha BCE BOIPOCHL, C
IIPUBEICHUEM IIPUMEPOB;

- MOKa3aJl MIyOOKHE CUCTEMATU3UPOBAHHBIE 3HAHMS, BJIAJEET IpUEMaMU
pacCyXIEeHUs U COIOCTABIISAET MaTepUall U3 Pa3HbIX HCTOYHHUKOB: TEOPHIO
CBSI3BIBAET C MPAKTUKOM,

- 6e3 OIIMOOK BBIMOJIHUI IPAKTHYECKOE 3aaHuUE.

3aHUmeno - CcrmocobeH OOBEKTHBHO OLEHUBATh PE3YJIbTAThl HCCIEAOBAHMN U

pa3pabOTOK, BBINOJHEHHBIX APYIMMH CHELMAIACTAMU M B JAPYTUX

HayuHblX yupexaeHusx (OITK-3); ymeer paspabaTbiBaTh KpHUTEpHUH,

mMonenu, anroputMel U 1O ansg pemeHus 3aiady CUCTEMHOTO aHAN3a,

ONTUMU3AIMH, YIPABJICHUS, NPUHATHS pemieHnd U 00paboTku

UHPOpPMAIIUK, TTPUMEHSIET METOJbl CHHTE3a, aHalIu3a, HIeHTH(UKauy,

ontumusaimu cinokubix cucrem (IMK-2; TTK-3);

AcnmpaHT He oTBeTH I 60see yeM Ha 50% 3a7aHHBIX BOIIPOCOB H

He 3aumeno 3agannii. He MOXeT OTBETHTH Ha JIOMOJHHUTELHBIE BOIIPOCH.
®OC: onneHOYHBbIE CPeCTBA TUCUMIJIMHBI
®opMa KOHTPOJIA 3HAHUH | Bua KoHTpoOIs IIpumeyanue
Texywuti .
Homawmnee 3a0anue 3aoanue onsa camocmoamenvHou pabomol
KOHMPOJIb
Camocmosmenvhas .
Texywuii CamocmosmenvHas KOHmMpOoabHAs paboma Ha
KOHMPOIbHAsL paboma
KOHMPOJIb NPAKMU4ecKoM 3aHAMuU no 3a0aHUAM
(CKP)
IIpomedcymounas
3auem Omeemvl Ha 80NPOCHL K 3a4emy
ammecmayus

(I)Ole/IPOBaHHe H OLleHKA KOMIIeTeHI[MH B nmpouecce Oﬁy‘leﬂl/lﬂ

Komnerennuss OIIK-3 - crnocoOHOCTh K pa3paboTKe HOBBIX METOJOB HCCIEAOBAaHUS M UX
NPUMEHEHUIO B  CAMOCTOATEIbHOW  HAay4YHO-HCCIEAOBATEIbCKOM  JESATENbHOCTM B 00JACTH
npodeccuonanshoit aesrensHoctd, POPMUPYETCHA u OHEHUBAETCS Ha JeKIUOHHBIX H
MPAaKTUYECKUX 3aHATUSX H CAMOCTOATENBHONW paboTe AachmUpaHTOB B  XOJ€  BBIMOJHEHUS
CaMOCTOSITENTLHOM pabOTHI.

Komnerennus I[IK-2 - ymers pazpabaTeiBaTh KPUTEPHH, MOJIENHN, AITOPHUTMBI H TIPOTPAMMHOE
obOecrieueHre ISl pelleHHs] 3a7ad CHUCTEMHOTO aHalu3a, ONTUMHU3AINU, YIPABICHUS, MPUHATHS
pemenuit u 06padotku uHbopmarn, POPMUPYETCSHA u OHEHUBAETCS Ha neKIMOHHBIX U
MPAKTUYECKUX 3aHITUAX U CaMOCTOSITENIbHOM pa0oTe acmupaHTOB B XOJI€  BBHITIOJHEHHS
CaMOCTOSITENIbHOM pabOTHI.

Komnerennusi IK-3 - npuMeHATs METOJBI CHHTE3a, aHANM3a, UICHTU(DUKAIIMN, aHATU3a, U
ontuMm3anuu ciloxHbIX cucteM, @OPMMUPYETCSA n OLHEHUMBAETCS Ha NeKIUMOHHBIX U
MPAKTUYECKUX 3aHITUAX W CaMOCTOSITENIbHOM pa0boTe acmuUpaHTOB B  XOJI€  BBHITIOJHEHHS
CaMOCTOSTEIIbHON PabOTHI.
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®OC: oneHOYHBbIE CPECTBA TEKYLIEro KOHTPOJISA YCIIeBAeMOCTH 0 JUCHHUILINHE

Ne Ne Kparkoe coaepxxanue Popma Conep:xaHue OLIEHOYHOTO
3anaTus | Pasgena Paznena KOHTPOIS cpeacrsa
3HAHUH
1 1 MapkoBckue Mojaenu J31 CM. JIOMalllHEe 3a/IaHHe
2 2 CKpBITbIE MAPKOBCKHE MOJICITH 132 CM. IOMAIlIHEE 3aJIaHUE
3 3 MuorogaxToprie 133 CM. JIOMAIIIHEee 33/1aHue
MapKOBCKHE MOJICITN
4 4 Cunre3 ceteit MapkoBa 34 CM. JIOMAIlTHEE 3aaHue
I35
CKP
CaMOCTOSIT CM.JIOMAIIIHEE 33/I1aHUE CM.
AHanmm3 1 ONTHMH3ALUS
5 5 " eNIbHAs pUMEpPHasi KOHTPOJIbHAS
(haKkTOpHBIX MOIeTeH
KOHTPOJIb pabora
Has
paborta
®dakTOpHBII aHATN3
6 6 pE3yJIbTaTOB BEHBIICT- 1136 CM.JIOMAIITHEe 33JaHue
npeoOpa3oBaHMA
7 7 KencrpanbHblil aHanm3 J37 CM.JIOMAIIIHEE 3aJaHUE
IRT-monenu (Mmoxenu
8 8 CTOXACTHYECKOH TCOpHH 1138 CM.JIOMAIITHEe 33JaHue
TECTOB)
Hroro sauer CM. IIPUMEPHBIE BOIIPOCHI K

3a4eTy

®OC: oueHoOYHbIE CPeACTBA MPOMEKYTOUYHOI0 KOHTPOJIA

JlomaniHee 3a1anue Mo pa3ejam/TeMam

Bonpocs! u 3aianns:

1. BmiBectu ypaBHeHus Koinmoroposa.
Onpenenutb BEpOSITHOCTh UCIPABHOCTH aBTOMOOMIISI, UCIIOJIB3YS 3aJJaHHYI0 MapKOBCKYIO
MOZEJIb IIPOLECCA €70 BOCCTAHOBJICHMUS.

31

Bonpoce! u 3aganus:
2 1. CdopmynupoBaTh MOCTAHOBKM TPEX OCHOBHBIX 3ajaay, pemaemblx 11 CMM, nns

ClIy4asl pacliO3HaBaHMs PEUH I10 CIIEKTPaM.
[ToaroToBUTH NOKNIAJ C M3T0KEHHEM 000CHOBaHUs anroputma bayma-Bena.

132

3 Bomnpocs! u 3ananus:
UncneHasie METOIbI, UCTIOJIB3YeMbIe IS ACHTHUUKAIINN ceTeil MapkoBa.

133

BOHpOCLI " 3aJaHUA:

4 | 1. VYnpanute U3 3aaHHON ceTH MapkoBa M3OBITOUYHBIE W CTAaTHUCTHYECKH He3HauuMmeble | J13 4

CBA3U.

Bonpocs! u 3aganus:

5 | BBIYHCIUTh aHATMTHYSCKU COOCTBEHHBIC 3HAYCHUS U BCKTOpPa 3aJlaHHOI I[B 5

KOBapHaHHOHHOﬁ MaTpulkbIL.

Bormnpocs! u 3aianus:
6 Pa3zpabotka akTopHON MOAEIN JIsl TPOBEPKH TUIIOTE3HI O CYIIECTBOBAHUHU OOIIETO

(dakTopa, BIUSIONIETO HAa COMMAEHO-YKOHOMHYECKHE MTOKA3aTeH CTPAHBI, ITyTEM J36
aHaJM3a pe3yabTaTOB JIOHTUTIOIHBIX MCCIIEIOBAHUH.
Bompocs! u 3aanus:

7 | 1. IlonGop BUPTyaIbHBIX HHCTPYMEHTOB Cpebl IPaPUIECKOTO MTPOrpaMMHUPOBAHUS 37

LabVIEW, HeoOX0IMMBIX JUIsl peain3aliy Iu(pPOBOro KENCcTpaIbHOTO aHAIU3aTOPA.
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IlepeBon curHanoB U3 3ByKOBOro (popmata B hopMy mpeacTaBieHust, HEOOXOAUMYIO IS
1 poBoii 06pabOTKH, C MOMOIIBIO BUPTyalbHBIX HHCTpyMeHToB LabVIEW

Bompocs! u 3ananus:
AJMUHUCTPUPOBAHKE aJANITHBHOIO TECTA, IOCTPOCHHOI0 Ha Mozeau Pamia.

138

IIpumepHasi caMocTOAITE/IbLHASI KOHTPOJIbHas1 padoTa
1. BeluuciauTh aHaJUTHYECKH COOCTBEHHBIE 3HAYEHUS M BEKTOpa 3aJaHHON KOBapHalMOHHON
MaTpHIIbIL.
2. PazpaboTrka (akTOpHON MOJeNnu Al MPOBEPKH THUIOTE3bl O CYIIECTBOBaHMU oOuIero gaxropa,
BIUSIOLIETO Ha COLMAIbHO-DKOHOMUYECKHE I10Ka3aTeau CTpaHbl, MyTEM aHajlu3a pe3yJbTaToB
JIOHTUTIOHBIX HCCIEAOBAHUH.

®OC: oueHOYHbIE CPeCTBA MPOMEKYTOYHOI0 KOHTPOJISA
Bonpocsl k 3a4eTy (IpUMepHbIE)

1. Ilenu MapkoBa. Ypasaenue Konmoroposa-UenmeHa.
2. MapkoBCcKHe TIPOIECCHI C HETIPEPHIBHBIM BpeMeHeM. [lyaccoHOBCKHE TOTOKH COOBITHH.
3. VYpasHenus KonmoropoBa aisi onucaHusi AMHAMUKH MapKOBCKHUX IPOLIECCOB C HEMPEPbIBHBIM
BPEMEHEM.
4, Tlpomecchl THOCIIH U PA3MHOKEHUS.
5. Cucrema Dpnanra. @opmMyibsl DpraHra.
6. WneHtugukanus MapKOBCKUX MOJEIEH.
7. llepexoq OT MapKOBCKMX CHUCTEM C HENPEPHIBHBIM BpPEMEHEM K CHCTEMaM C JHUCKPETHBIM
BpPEMEHEM.
8. Ilomstue o ckpwiToii MapkoBckoil moaenu (CMM). DneMeHThl CKPBITOM MapKOBCKON MOZEIH:
COCTOsIHUS, ai(aBUT HaOMIONAaEeMON IOCIIEA0BAaTEILHOCTH, MaTpulla BEpOSATHOCTEH MepexooB,
pacnpesieieHue BEpPOSITHOCTEM MOSBIEHUS CUMBOJIOB, pacIpe/ie]ieHHe BEpOSTHOCTEH HadalIbHOTO
COCTOSIHMSI.
9. Tpu ocHoBHBIE 3amaum, pemaemble st CMM: BBIUHCIIEHHE BEPOATHOCTH TOTO, YTO JaHHAsS
HabroAaeMasl TOCIe0BATENbHOCTh MMOCTPOEHA JUIsl TaHHOM MOJeNd, MOoAOOp MOoCe0BaTeNbHOCTH
COCTOSIHMI CHUCTEMBbI, HAWIYYIIUM 00pa3oM COOTBETCTBYIOIIEH HaOII0aeMON MOCIeI0BaTEIbHOCTH,
noxoop mapamerpoB  CMM,  HaminydmuMm — 0o0pa3oM  COOTBETCTBYIOIIMX  HaOmrogaeMoin
MIOCJIEI0BATEIBHOCTH.
10. WneHTuduKkanys HHTEHCUBHOCTEN MEPEX0/I0B MEXAY COCTOSHUAMM Ui MapKOBCKUX IPOLIECCOB
C HETIPEPHIBHBIM BpeMeHeM. Mepa cOOTBETCTBUS MOJENIN HAOII0ICHUSIM.
11. Crpykrypa MHOrOpakTOpHbIX ceTeir MapkoBa.
12. Wnentudukamms MHOTo(pakTOpHBIX ceTeil Mapkosa.
13. OOmias cxema TeXHOJIOTUU CHHTe3a ceTeid Mapkoga.
14. OcHoBHass Mozenb KOH(PUPMATOpHOTO (akTOopHOro aHanuza. MnaeHTudukauus mnapaMeTpoB
(bakTOpHBIX MOJIENIel METOI0M MAaKCUMAJILHOTO MPABIO0NI0100US.
15. OnTumuzarust HakTOPHBIX MOJIEIICH.
16. OcHOBHBIE ATaIlbl ATHTEPHATUBHOIO BapHaHTa KOHPUPMATOPHOTO (PAKTOPHOTO aHAIIN3A.
17. OueHka cTeNeHU aJeKBATHOCTH MOJENU IMPH MOMOIIM CaMOOPTaHU3YIOIIUXCS KapT NMPU3HAKOB
KoxoHeHa u e€ nmpenmyIecTsa.
18. Ompenenenue kenctpa. OCHOBHas wujaes KelcTpaJbHOTO aHamu3a. OOJacTH MPaKTHYECKOTO
npuMeHeHus. HTeprperanns Kencrpa.
19. Knaccudeckass Teopusi TECTHPOBAHUS: OCHOBHBIC ITOJIOKEHHUS, OIEHKA HaI&KHOCTH, BaJHIHOCTh
TecTa U €€ OlIEeHKa, HEJJOCTAaTKU.
20. HoBas teopusi tectupoBanusi (Iltem Response Theory): ocHoBHas 3amada, TeOpHs JaTEHTHO-
CTPYKTYpHOTO aHaiu3a, €€ JONYyLIEHUS U MOJENH, OJHOIapaMeTpuueckue Monaenu Pama n
deprrocoHa, AByX- M TpéxmapameTpuueckue Mozaenu bupHOayma, ueTsipéxnapameTpuueckasl MOAEIb
ABaHecoBa.
21 OuueHka TPyAHOCTH 3aJaHUN U CIIOCOOHOCTEHA.
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S. YYEBHO-METOINYECKOE OBECIHEYEHHUE JUCHUIIVINHBI

OcHoBHasi JInTepaTypa

1. Kypasckuii, JI.C. KoMnproTepHOoe MOAECIUPOBAHUE M AaHAIN3 JIAHHBIX . KOHCIICKTHI JICKIIUHA M
ynpaxuenus / JI.C. Kypasckuii, C.H. bapanos. — Mocksa: PYCABUA, 2012. — 218 ¢. — **,

2. MapkoBckue MOJIEH B 3a/1a4ax JUArHOCTHKH U MPOTHO3MPOBAHHMS | yueOHOe mocodue / moj pes.
JI.C. Kypasckoro. — MockBa: PYCABHUA, 2013. — 172 c¢. — **.

3. Kenpbept, M.S. BepossTHOCTB 1 cTaTUCTHKA B IPUMEPaX | 3a7avax [ DieKTpoHHbIH pecypc] @ T.2.
MapkoBckue ey Kak OTHpaBHas TOYKAa TEOPHM CIyYaiHBIX MPOIECcCOB M MX mpuiokeHus / M.SL.
Kenpbepr, FKO.M. CyxoB. — Mocksa : MIIHMO, 2010. - 560 c¢. — *** — URL:
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unTepnperanus aaHubix / A.Jl. Hacinenos — 4-e¢ usnanue. — Cankr-IletepOypr @ Peus, 2012. — 392 c.:

. — % **,

JlonojHuTeIbHAA JIuTepaTtypa u UnTepHeT-pecypcebl
1. Boposuxos, B.IL. [TonynspHoe BBeJeHE B COBpeMEeHHbIN aHanu3 qaHHbIX B cucteMe STATISTICA
/ B.I1. BopoBukoB — Mocksa: ["opstuast munus - Tenexkom, 2013. — 288 c.
2. Xanadsu, A.A. STATISTICA 6 : crarucTuyeckuii aHaau3 AaHHBIX © yueOHuk / A.A. XanadsH. —
3-e mznanue. — Mocksa : burom-IIpecc, 2008. — 512 c.: wr. — * ; **,
3. Tapacesuy, }0.10. MaremaTtndeckoe U KOMIbIOTEPHOE MOeNUpoBanue : BBoAHBIH Kype / 10.10.
Tapacesuu. — 3ganwne 4-e, ucnpasinennoe. — Mocksa : Dqutopuan YPCC, 2004. — 152 ¢. — **.
4. Kypasckuii, JI.C. HeilpoHHble ceTH B 3ajayax IMPOrHO3MPOBAHMS, IUATHOCTHUKU M aHaJIN3a
nanHbIX @ yueOHoe mocodue / JI.C. Kypasckwuii, C.H. Bapanos, C.b. Manbix. — Mocksa : PycABua,
2003. -100 c. —**.
5. Tposuc, Ix. LabVIEW mns Bcex [Dnextponusiit pecype] / Jx. Tpasuc, Ix. Kpunr. — 4-¢
u3aaHue, nepepadoranHoe u jponosiHeHHoe. — MockBa : JIMK Ilpecc, 2011. — 904 c.: nn. — ***, —
URL.: http://biblioclub.ru/index.php?page=book&id=232038&sr=1 (nata obparenus: 29.07.2016).
5. Jloynu, JI. ®akropHsiii aHanu3 kak crarucrudeckuit meron / 1. Jloynu, A. Makcsemn. — Mockaa :
Mup, 1967. — 144 c. — **,
6. AdanaceeB, B.H. Ananu3 BpeMeHHBIX psI0B U NPOTHO3MpPOBaHHE [DNNEKTPOHHBIN pecypc] :
yueOnuk / B.H. AdanacbeB, M.M. FO306amieB. — Mocksa : ®unancel u cratuctika, 2012. — 320 c. —
*** _— URL: http://biblioclub.ru/index.php?page=book&id=215316 (mara obparenus: 29.07.2016).
7. Cumuepa, B.M. MeToasl MHOTOMEPHOTO aHajdW3a CTATUCTUYECKUX JAHHBIX [DJIEKTPOHHBIN
pecypc] / B.M. Cumuepa. — Mocksa : @unancel u cratuctuka, 2008. — 398 c¢. — ***. — URL:
http://biblioclub.ru/index.php?page=book&id=59559 (nara oopamenus: 29.07.2016).
8. VYueOHukHM Mo BhICHICH MaTeMaTuke [DnekTpoHHbIH pecypc] // Matbroopo : Maremaruueckoe
oropo. — URL: http://www.matburo.ru/st_subject.php?p=vm (nara oopamenus 29.07.2016).

6. MATEPHAJIBHO-TEXHUYECKOE OBECINIEYEHUE JUCHUIIJINHBI

1. TIlpoextop.
2. Kowmmnsiorep.

NCIHOJIHUTEJIb:

Kypasckuii Jlee CemeHOBHY, TOKTOP TEXHUYECKUX HAYK, podeccop, eKaH (hakynbTeTa
«MHbOopManIOHHBIE TEXHOJOTUNY 3aBeaytomuii kadeapoit «IIpuknagnas nadpopmaTuka u
MynbTUMEANITHBIE TexHonorun» GI'bOY BO MITIITY.
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