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1. MecTo 1 neab aucuuIuHbI B cTpykType OIIOI

I[I/ICL[I/IHJII/IHa «Cratucruueckue Hp06HeMbI HUMHUTAITUOHHOI'O MOACIIUPOBAHUY
OTHOCHUTCS K 4uCIy (haKyIbTaTUBHBIX JAUCLUUIUIMH 00pa30BaTEIbHOTO KOMIIOHEHTA IMPOrPaMMBI
acTIMPaHTyphl U U3y4aeTcs Ha 3 roy oOydeHHs B 5 cemecTpe.

Heab AUCHUIINHBI — 3HAKOMCTBO  OOYyYalolUXCsi C  COBPEMEHHBIMU
BBICOKOITPOU3BOAUTCIIbHBIMU METOJaMH CTATUCTUICCKOTO UMUTALITMOHHOI'O MOACIIUPOBAHM.

2. IInanupyemble pe3yJbTaThbl 00y4eHUsI 110 JUCLMIIIMHE
BrIlTyCKHMK, OCBOMBIINN IIPOrpamMmy, JOJKECH
3HaTh:
— COBPEMCHHBIC MATCMATUYCCKHUC OCHOBAHHA CTATUCTUYCCKOI'O aHain3a BbIXOAHBIX XapaKTECPUCTUK
UMHUTAIIUOHHBIX CTOXaCTUYCCKUX MOHeﬂeﬁ

YmMmern:

— moaOMpaTh METOJIBI PEIICHHsI i IPOrPaMMHBIE HHCTPYMEHTBI HCCIIEIOBATEIbCKUX U MPUKJIaJHBIX 3a1a4 B
TEOPUU BEPOATHOCTEH, B IPUIIOKEHUSAX TEOPUHU CIIy4alHBIX IIPOLIECCOB U NMIPUKIIAJHOIO CTATUCTUYECKOrO aHAIM3a

— HUCHOJIb30BATh METO/(bl MUMUTALMOHHOI'O MOJICTUPOBAHUS B y4eOHOM Ipoliecce NMpH MPernojaBaHiH 0a30BbIX
KYPCOB T€OPUHU BEPOSATHOCTEN U MATEMATUYECKON CTATUCTUKU

Buaapern:
— HaBBbIKaMU PEILIECHUS HECTAHIAPTHBIX MPUKIIAJAHBIX 33J]a4 TEOPUH BEPOSTHOCTEN, MATEMAaTUYECKON
CTaTHUCTHKY C IPUBJICYCHHEM HH()OPMAITOHHBIX TEXHOJIOTHHA

3. CTpyKTYpa M coJep:kaHue TUCHHIIHHBL.

O0beM TUCHUIUTMHBI (MOAYJIS) COCTaBiIseT 2 3.€., BCero - 72 yaca, U3 KOTOphIX 36 4acoB
COCTaBIISIET KOHTAaKTHasi paboTa 00ydJaromierocs ¢ mpernoaaBareneM (3aHsATHs JISKIIMOHHOTO THIIA
— 18 gyacoB, npakTudeckue 3aHaTusi — 18 4acoB), 36 4aCOB COCTABIISIET CAMOCTOSITENIbHAS paboTa
00y4aromerocs.
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BCJIMYMH U BEKTOPOB C
IIPOU3BOJILHBIM 3AKOHOM
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Peanmuzanuun  metoga Monte-Kapino | 38 10 0 12 0 22 16
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Conepmafme JAUCIUIIJIHHBI

Tadoauna 3

Ne | HamMmeHnoBaHme pa3jena Copep:xaHue pa3jena ®opma ®opma TeKyliero

n/n JUCIHHILTHHBI npoBeIeHUs KOHTPOJSA*

3aHATHSA

1 MonenupoBaHue I'enepaToppl IceBOOCHYYalHBIX YHUCEN. | JIEKLUH, cobecenoBaHue,
CITy4aiHbIX BEJIMYMH U MeTompl TOITYYEHHS IICEBAOCIYyYalHBIX | JabopaTopHble | OTYCTHI IO
BEKTOPOB € HOCIeI0BaTeIbHOCTEH € PaBHOMEPHBIM | paboThI 71a60paTOPHBIM
IIPOU3BOJILHBIM 3aKOHOM pacTpeneneHHeM NS TAPAIIENBHBIX pabotam
pacrpeneneHus .

BBIUUCIICHUIL. MonenupoBaHue
ClIy4alHbIX BEKTOPOB METOJIOM
(YHKIIOHATIBHBIX npeoOpa3oBaHUH.
MonenupoBaHue cllydailHBIX BEKTOpPOB
METOJ0M Lienet MapkoBa.

2. Peanuszanuu MeTosa | BeruncrieHue nHTErpaga: TOYHOCTb JIEKIINN, cobeceioBaHue,
Mowute-Kapino JUISL | OLEHKH, METOJbI YMEHBIIECHUS J1abopaToOpHbIE | OTYETHI o
TapaenbHBIX JUCTIEPCUH, BO3MOXKHBIE CTTOCOOBI paboThI J1abopaToOpHBIM
BBIYHCJICHUI pacupeeeHus BBIYUCIUTEIbHOM paboTtam

Harpy3ku. IMuTanimoHHOe
MOJIEIMPOBAHHE: METOJ «YEPHOTO
SIIAKa», METOJ IUCKPETHBIX COOBITHH,
METO/J] Ha OCHOBE MPEICTABICHUS B BUJE
YIPaBIISIOWEN CUCTEMBL.
CraTHCcTHYECKUE OLICHKH Ha OCHOBE
LUKIJIOB pereHepanuy. CrocoObt
BBIJICTICHUS IIEPEXOIHBIX IPOLIECCOB.
OHCHI/IBaHI/Ie B KBa3uCTallMOHApHOM
pexume

3. MogaemupoBanue peakux | ITocraHoBka 3aJa4m. Meron | nekuuw, cobecernoBaHue,
COOBITHIH CYIIECTBEHHOH BBIOOPKH. 71a00paTOpPHBIE | OTYETHI 10

paboTsI 71a00paTOPHBIM
pabortam

4. ®opMbl OPraHU3aluH U KOHTPOJISI CAMOCTOSITeIbHON PadoThl 00y4YarouXxcs
B nponecce wu3ydeHMs IUCHUIUIMHBI HPUMEHSAIOTCS JIEKIMOHHBIE W CEMHHAPCKHE

3aHsTus. [IpumMeHstoTes cneayromnie Buabl Jekuuid: 1) nexuus-undopmaius (OpueHTHPOBAHHAS
Ha W3JIOKEHHEe U OOBSICHEHHEe HaydyHOW WH(OpMaluu, TMOJIexaleld OCMBICICHHIO U
3allOMUHAHUI); 2) Jeknus-Oecena (mpeamolararoiias HEMOCPEICTBEHHOEe OOIIeHHe CO
CIyIIATEeNSIMH  TIOCPEACTBOM  BOIIPOCOB  MH(OPMAIIMOHHOTO, TPOOJIEMHOTO XapakTepa H
BOIIPOCOB sl HAIIOMUHAHUSI TIPOMIEHHOT0 MaTepraia). CaMocTosTeNbHast paboTa peannu3yercs
B (opme u3yueHUs JEKUUI M BBINOJIHEHUS HoMallHuX 3afgaHuil. CamocTosATenabHas paborta
KOHTPOJIMPYETCS TpPENnoAaBaresieM KaK B XOJE€ AayJIWTOPHBIX 3aHATHI, TaKk M BO BpeMs
BHEAyJIUTOPHON pabOThl, B TOM YHCJIE MOCPEACTBOM KOHCYNBTALUN MO SJIEKTPOHHOW TOYTe,

BUACOCBA3HU, B CONMAJIbHBIX CCTAX.
5. DoHJ OLIEHOYHBIX CPEACTB IAJd aTTECTAlHH 10 JUCHUILIMHE

5.1. Kpumepuu u npoyedypuvl oyenuganusn pe3yiomanos 00yueHus no OUCUUnIUHe.
[Tpu BEIOTTHEHUH BCEX pa0OT YUUTHIBAIOTCS CIIEIYIOIINE OCHOBHbIE KPUTEPHU:
—  YpPOBEHB 3HaAHUU

TEOPETUYECKHUX (moxpazymeBaercs (bopmanbHOe

BOCIpou3Be/ieHue HHGOpMalKMK, HO M TOHMMaHUE TMpPEAMETa, KOTOpOE IOATBEPKAAETCS

HE  TOJIBKO



IIPaBWJIbHBIMU OTBETaMHM Ha JOIOJIHUTENbHBIE, YTOUHSIOUIME BOIIPOCHI, 3aJaHHbIC YJICHAMMU
KOMHCCHUHN);

— YMEHHE HCIOJIb30BaTh TEOPETUYECKHE 3HAHMS TNPU aHAIM3Ee KOHKPETHBIX IMPOOIIEM,
CUTYaLUH;

— KauecTBO M3JI0KEHUS MaTepuaia, To €cTb 000CHOBAHHOCTb, YETKOCTh, JIOTHYHOCTh OTBETA,
a TaKXKe ero MOJHOTA (TO €CTh COAEPKATENbHOCTb, HE HCKIIFOYAIOLIas CKATOCTH);

- CITIOCOOHOCTD YCTaHABJIMBATH BHYTPH- U MEXKIIPEIMETHBIE CBS3H,

- OPUTMHAJIBHOCTh MBIIUIEHUS, 3HAKOMCTBO C JIONOJIHUTEIBLHOW JIUTEPATYypOrd U Jpyrue
(baxTopHI.

Onucanue wKavl OUCHUBGAHUA HA npomeafcymounoﬁ ammecmauuu 6 d)opme 3auema

Onenka YpoBeHb NOATOTOBJIEHHOCTH, XapaKTePU3yeMblii OLeHKOM

BJIaACHHC IMporpaMMHbIM MaTcpHralIoM, IIOHUMAaHUuC CYHUIHOCTHU
paccMaTpruBaACMBbIX ITPOLCCCOB U ﬂBJICHPIfI, YMCHHE CaMOCTOATCIIbHO 0003HAYUTH
HpO6HCMHI>Ie CUTyallul B OpPraHU3alluy HAYYHbIX HCCHCHOB&HHﬁ, CIIOCOOHOCTD
3aumeno KPUTHYCCKU aHAJIM3UPOBATH U CPABHUBATH CYHICCTBYIOIIUC MOAXOAbI U METOAbI
K OLCHKEC PE3YyJIbTATUBHOCTHU HaquOﬁ ACATCIIBHOCTH, CBO60,Z[HO€ BJIaJCHHC
HCTOUYHUKaMH, YMCHHUC UYCTKO H SCHO MH3JIaraTb Ppe3yJIbTAThI CcOOCTBEHHOI
pa6OTH, CJICAOBATb HOpMAaM, ITPUHATHIM B HAYUYHBIX JUCKYCCUAX.

HEMOHMMAHHUE CMBICTIAa KJIIOYEBBIX MpoOJeM, HEJOCTaTOYHOE BIAJCHHE
HAYKOBEIYECKOW TEPMHUHOJIOTHEH, HEYMEHHE CaMOCTOSTEIbHO 0003HAYUTH

He MpoOJIeMHbIE CUTyallid, HECHOCOOHOCTh aHaJM3UpOBaTh M CpPaBHUBATH
3aYmeHo | CYHIECTBYIOIIME KOHIICTIINH, MOIXOJbI M METOJIbl, HEYMEHHE SICHO H3J1araTh
pe3ynbTaThl COOCTBEHHON pabOThI, ClEAOBAaTh HOPMAaM, MPUHSATHIM B HAYYHBIX
JTUCKYCCHUSIX.

5.2. Ilpumepvt munogvlx KOHMPONbHBIX 3A0AHUIN WU UHBIX MAMEPUAI0s,
UCROIb3YeMbIX 0151 OUCHUBAHUA PE3YTbMAN 08 00yUeHUs O OUCUUNTIUHE

Bonpocs! 1151 codecenoBaHust

1. Uro Takoe uTepupOBaHHOE CTOXACTUYECKOE SPO?

2. [IpuBeauTe mpuMep MUHOPAHTHOTO MHOKECTBA JUISI TTPOIIecca TIEPECKOKOB.

3.Tlpm kakux yCIOBHSX TMPOIECC aBTOPErPECCHM  IEPBOrO  TOpsjaKa  Oyaer
arnepuoYecKuM?

4. TlpuBeauTe mpuMep, KOTJa CTAIMOHAPHOTO pacmlpeieNeHus ais 1enu MapkoBa He
CYIIECTBYET, a MHBApUAHTHAs Mepa CYIIIeCTBYeT.

JlaGopaTropHbie padoThl

Tema 1. PaGota ¢ JaTdYuKaMHu HC@B)IOCJ'Iy‘I&fIHBIX yrcesl. Peanuzanus He3aBHCHUMBIX
IIOTOKOB HCCB,Z[OC.Hy‘-IB.ﬁHBIX YHUCCII.

3agaya 1. HanummumTe JuHEHHBI KOHTPYIHTHBIM Te€HEpaTop /UIs OIHOTO IOTOKA.
Crenepupyiite Boi00opKy 13 100 nceBmocmyyaiiHbIX Ynces.

3agauya 2. Hanummute reHepatop Pdubonauum miis ogHoro motoka. CreHepupyiite
BBIOOPKY 13 100 rceBaocaydaiiHbIX YHCeT.



3anava 3. Hanummre JTUHEHHBIA KOHTPYIHTHBIH T€HEPaTOp IJIi HECKOJBKUX TOTOKOB.
Crenepupyiite Bei0opky u3 100 nceBmocmyyaitHbIX Ynces.

Tema 2. Hapanneﬂmaul/m BBIYMCJICHUS MHOTI'OMCPHOI'O HHTCIpaia MCTOOOM
MATEMAaTHUYCCKOI'O OXXKUJaHUA.

3agauva 1. Hanmumyte MHOrONOTOYHYIO PEpIM3aLYs BRIYMCICHHS HHTErpalla
[0 " xPrOxPr ™ rdx L ..xdx .
1 n 1 n
X120,...X, >0
Xq+...+Xp <1

CpaBHuTe BpeMs pabOThI B 3aBHCHMOCTH OT 4YHCIA TOTOKOB, a TaKXe pPa3MEPHOCTU
3amaqu N.

Tema 3. OmeHka CTaIMOHAPHBIX XAPAKTEPUCTHK CHCTEM MAacCOBOTO OOCITYKHBAHHS
METOJ0M UMHUTAIIMOHHOTO MOJCIUPOBAHUS.

3aganmue 1. PeanmsyiiTe UMHTAIMOHHYIO MOJENb CHCTEMBI oOciyxkuBanus M/M/I
METOJIOM JIMCKPETHBIX COOBITHI. Bprumcnanure BbIOOpOYHOE cpenHee BpeMsi NpeObIBaHHS
TpeOOBaHUI B CHUCTEME, BEPOSITHOCTH NpOCTOsl mpubdopa. CpaBHUTE OLIEHKY C TEOPETHYECKUM
3HAYCHUEM.

Tema 4. MonenupoBaHue CTydaiiHbIX ITPOILIECCOB

3ananmue 1. Pazpabotars 1eMOHCTpAIIMOHHYIO IporpaMMy Ha Temy «LleHTpanbHast
npeenpHas TeopemMa B cxeMe bepHyum» Kak 3JIeMEeHT IpenojaBaHus Kypca TeOpuu
BCPOﬂTHOCTeﬁ W MaTeMaTHYECKON CTaTHCTUKH JJIsA 6aKaJIaBpOB MaTEMATHYCCKUX HaHpaBJIeHI/If/'I

3ananmue 2. Pazpabotars 1eMOHCTpPAIIMOHHYIO TIporpaMMy Ha Temy «lIpomeccs
POXIeHUS ¥ MOy KaK 3JIE€MEHT MPernoAaBaHus Kypca TEOPUU BEPOSITHOCTEH U
MaTeMaTHYEeCKOM CTaTUCTUKH JJIA 6aKaJ'IaBp0B MaTEMaTHUYCCKUX HaHpaBJ’IeHI/If/'I

BOl'lpOCBI JJ1s1 codeceqOBaHMS

1. Kakue obnactu npumeHeHus: Meto10B MonTte-Kapiio B HaydHO-HCCIe10BaTEIbCKOM
NesTebHOCTH Bbl 3HaeTe?

2. MoXeT JI1 HCIOJIb30BaHNE NapaUIEIbHbBIX BBIYUCICHUE JaTh CYIIIECTBEHHBIN
BBIMTPBIII BO BPEMEHU NPU UMUTALIMOHHOM MOJAEIMPOBAHNN?
Bompocsr miis onenku kommeteHun «I[TK-2x»:

1. Yto Takoe NMuHEHHBIA KOHTPYIHTHBIN reHepaTop u renepatop @udboHauyn?

2. B dem cymHocTh MeTON pa3OMeHMs IUKIA M METOJ MapaMeTpu3alud LUKIa Mpu
MIOJIyYE€HUHU HE3aBUCHUMBIX [TOTOKOB IICEBAOCITYYANHBIX YUCEN?

3. Kak MO>KHO yMeHbIIIaTh TUCHEPCHIO OLIEHKH MaTeMaTHYECKOT0 OXKUIaHUS ?

Bonpocsl k 3auery:

1. Ha xakux OOIMX TNPUHIMIAX OCHOBAHBl T'€HEPATOPbl  IICEBIOCTYYalHBIX
MOCJIEI0BATEIBHOCTEN ?

2. Kakue craTuctnyeckne TpeOOBaHUS MPEABSBISIOTCS K TEHEPATOPY MCEBIOCTYIaiHBIX
qucen?

3. Kakue TpeGoBaHMs MNpenbsABISAIOTCA K TIeHepaTopaM IOTOKOB IICEBIOCITYyYalHBIX
TpeOOBaHU I napaieNbHbIX BEIYHCICHUI?

4. Kak o11eHMBaIOTCS CTAllMOHAPHBIE XapAKTEPUCTUKN HA OCHOBE LIUKJIOB pEreHepaluu?



5. Kak MOXHO MNOBBICUTH TOYHOCTb BBIYMCIIEHUS HMHTErpaja IMpU MapajlIesIbHbBIX
BBIYHUCITICHUSIX?

6. B ueM cocTOMT MeTo/ CYIIECTBEHHON BBIOOPKH IPH OLIEHKE BEPOSATHOCTH PEIKOTO
coObITHA?

7. Kakue MeTo/1bl UMUTAallMOHHOT'O MoJieiupoBanyst Bel 3Haere?

6. YueOoHO-MeTOAMYEeCKOEe H HHPOPMAIHOHHOE 00ecneyeHue JUCHUTINHBI.
a) OcHOBHas JTEparypa

1. EpmakoB C. M., MuxaiinoB I'. A. Cratuctuyeckoe moaenupoBanne. — M.: Hayka,
1982. —296 c. (2 7x3)

2. I'eprens B.II. BbICOKONIPOM3BOAUTENbHBIE BBIYMCICHUS IS MHOTOMPOIIECCOPHBIX
MHOTOSIICpHBIX cucteM. — M.: U3nmatensctBo MockoBckoro yausepucret, 2010. — 544 c. (47
9K3.)

0) JlomonHuTeNbHAS TUTEPATypa

1. I'eprens B. II. Teopust u npakTuka napajjielbHbIX BbluuciIeHUH. — M.: MHTepHeT-
VYuusepcurer Madopmanmonnsix Texnonoruii: bunowm. Jla6. 3nanuit, 2007. — 423 c. (5 3K3).

B) [IporpammHoe obecnieuenue u HTEpHET-pecypch
e CaliT c pecypcaMd H JOKYMEHTAllMUeH JUII  BBICOKOIPOW3BOJIUTEIBHBIX
BBIUUCIICHHH Ha ocHOBe TexHojoruu OpenMP http://www.openmp.org/
e Kommumsrop s3eika Cut+ (Visual Studio) ¢ momnepskkoii rexuonoruu OpenMP

7. MaTepuajbHO-TeXHHYeCKOe o0ecrneyeHne TUCHUTITMHbI
o MOMEIICHUS JJIS TIPOBEJICHHs! 3aHATUI: JIGKIIMOHHOTO TUIA, CEMHUHAPCKOTO THIA,
TPYNIOBBIX M HMHIUBUAYAJIbHBIX KOHCYJIbTALMH, TEKYIIEr0 KOHTPOJIA U IMPOMEXKYTOUHOM
aTTeCTallud, a TakXe TIOMEIIEHHUs JUId XpaHeHHs U NpOoQHIAKTUYECKOTO OOCTyXHBaHUS
00OpyZOBaHUS M TOMELIEHHUs Ui CaMOCTOATENbHOM paboThl 00YydYaroLIMXCs, OCHAICHHbIE
KOMIIBIOTEPHON TEXHUKOW ¢ BO3ZMOYKHOCTBIO MOJIKIIOUYEHUs K ceTH "VHTepHeT" u obecreueHnem
JIOCTYTIA B JIEKTPOHHYIO0 HH(POPMAIIMOHHO-00pa3zoBarenbuyto cpeny HHI'Y;
o MaTepHabHO-TEXHUUECKOEe oOecledeHrne, HeoO0XOoAuMoe s peaau3aluu
JTUCIUTITUHBI, BKJTIOYas JJabopaTopHOEe 000pYI0BaHUE;
o JHMIIEH3UOHHOE Mporpammuoe obecrieuenue: Windows, Microsoft Office;
e xommusaTop GCC c s3bika C++:
e —mubo komnusaTop U3 Habopa GCC, aapec odunmanbHOro caiira
http://gcc.gnu.org, ceoboauoe T10, munensus GNU GPL,
e — b0 cpena pa3pabotku Microsoft Visual Studio, nuiieH3us mo moamucke
Microsoft Imagine
o oOyyaromuecsi W3 4YHcia JIMI C OTPAHUYEHHBIMH BO3MOKHOCTSIMH 37I0POBbS
o0ecneunBalOTCsl 3JEKTPOHHBIMM W (MJIM) TE€YaTHBIMH OO0pa3oBaTeIbHBIMU pecypcaMu B
¢bopmax, aJanTUPOBAHHBIX K OTPAaHUYEHUSAM UX 37J0POBBSI.
pecypcam.

PaGouast mporpamMma y4eOHOW IUCHIUIUIMHBI COCTaBJIeHa B COOTBETCTBUM C YYEOHBIM
IIJIaHOM, ITonoxxeanem o MMOATOTOBKE HAYYHBIX MW HAYYHO-NICAArOrM4€CKHUX KaIpOB B
actiupantype (agptoHkType) (ITocranoBnenme IlpaButensctBa PD ot 30.11.2021 Ne 2122),
denepanbHBIMU TOCYJApCTBEHHBIMH TPEOOBAHUSAMHU K CTPYKTYype MPOTrpaMM TMOATOTOBKU


http://www.openmp.org/
http://gcc.gnu.org/

Hay4yHbIX M Hay4yHO-IIEarorMYeckuxX KaapoB B acnupanType (anbroHkType) (IIpukas
MunoOpnayku P® ot 20.10.2021 Ne 951).



ABTOpBI:

Astopsl: 3opuH Anapeit Bnaaumuposud, npodeccop kadeapsl TeOpuU BEpOATHOCTEH U
aHanuza gaHHbix Macruryra UTMM

Peniensent(nl)

3aBenyromnuii kadeapoit

IIporpamma onoOpeHa Ha 3acemannn Meronndeckoir komuccuu MHcTUTyTa /akynprera oT
2022 roaa, mpoTtokon Ne .
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