degepaibHOE TOCYIAPCTBEHHOE ABTOHOMHOE 00pa3oBaTe/ibHOe
y4peKIeHne BhICIIEro 00pa3oBaHus
«MOCKOBCKHI (PU3HKO-TEXHUYECKHUH HHCTHTYT
(HaLMOHAJILHBIN HCCJIEN0BATEIbCKHI YHHBEPCHTET))

YTBEPKAEHO

JupexTop pu3TEeX-IMIKOJIbI
NPHUKJIATHONH MATEMATHKH H
HH(OPMATHKH

A.M. Paiiropoackuii

Pabouast nporpamMma JMCIMIIMHBI (MOXYJIsT)

10 JMCHMILIMHE: [Honnepkka 1 BHEIpEHUE PELICHNH Ha OCHOBE MAIIMHHOTO O0yUYCHHS
110 HANIPABJICHUIO: IIpuknaanas matemarnka u “H(QOpPMATHKA
Nnpo¢uJIb NOATOTOBKH: [IpoektupoBanue u pa3paboTKa KOMIUIEKCHBIX OM3HEC-TPUIIOKEHHMA

Oustex-mkona [Ipuknagnoit Maremaruku u Uapopmatiku
kadeapa MammMHHOTO 00y4YeHHs U HH(PPOBOH ryMaHUTAPUCTHKH

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: 75 gac.

Bcero gacos: 135, Bcero 3a4. ex.: 3

[Iporpammy cocrasuin: P.I'. Heiliues, crapmuii npenogaBareib

[Iporpamma obcyxaeHa Ha 3aceqanuu Kadenpbl MAITMHHOTO 00yyeHus u nudposoi rymanutapuctuku 10.04.2023



AHHOTANMA

Kypc npennaszHadeH JUid MarucTpoB MaTeMAaTHUKH, HHTEPECYIOIIUXCS COBPEMEHHBIMU METOAAMU IUCKPETHOU
MaTeMaTHKH U BEPOATHOCTHBIMM IMPUIOKEHUAMH B MH(popmaTtuke. Kypc Britouaer B cebs BCE OCHOBHBIC
OIIpEZEIICHUS U MOJIOKEHUS TEOPHH BEPOATHOCTEN: akcnoMatuky KonmMoroposa, pacnpenenenuns, ciry4aiiHble
BEJINYMHBI U BEKTOPBI, MATEMaTHYECKOE OKHAAHUE, BEPOSITHOCTHBIE HEPABEHCTBA, 3aKOHBI OOJIBIINX YUCEN U
LEHTPAJIBHYIO MIPENEIBHYIO TEOPEMY.

1. leau u 3apauu

Meap AUCUMNIMHBI
OBJIaJICHUE OCHOBHBIMY COBPEMEHHBIMU METOJAMH TEOPHH BEPOSITHOCTEH.

33]13‘[1/[ JAUCHUIIINHBI

* CTYICHTHI OBJIaZICBalOT 0a30BBIMU 3HAHMAMHU (IIOHSTHSMH, KOHLEHNIUSIMH, METOJAMH U MOJICIISIMU)
TEOPUU BEPOSTHOCTEM;

* IpUOOpPETeHNE TEOPETUUECKUX 3HAHUH U MPAKTHYECKUX HABBIKOB MO0 TEOPUH BEPOSITHOCTEH;

* KOHCYJIBTHPOBAHUEC W IIOMOLIb CTyAC€HTaM B MPOBCACHUU COOCTBEHHBIX TCOPCTUICCKUX
I/ICCJ'IG,I[OBaHI/Iﬁ 1o TCOprun BepOﬂTHOCTCﬁ.

2. Ilepeyens opMupyeMBbIX KOMIIETeH M

OcBocHue AUCHUIIJIMHBI HAITPABJICHO HA (bOpMI/IpOBaHI/Ie [$1($91474:0)11170,€ KOMHeTeHL[I/Iﬁi

KOI[ 1 HAMMCHOBAHUEC KOMIICTCHIIMH I/IHI[I/IKaTOpBI JOCTHIXKCHHUA KOMIICTCHIIMH

OIIK-2.1 CriocobeH  NpPUMEHSTH  COBPEMEHHBIC
BBIYHMCIIMTENIBHYIO TEXHUKY U CEpBHCHI ceTu VIHTepHeT B

OTIK-2 CriocobeH HCTob30BaTh COBpeMeHHble |00IacTH (cdepe) IpopecCHOHAIBHON JeTeIbHOCTH

WH(POPMALIMOHHBIE TEXHOJIOTHH U OIIK-2.2 3naer u yMeeT TPUMEHATh YHCIEHHBIC
MPOrpaMMHBIE CPEACTBA IIPU PEIICHHUH 33/1ad  |MareMaTHYeCKHEe METOAbl W TPHKIAJHOE IPOrPaMMHOE
Ipo(eCcCUOHAIBHOM IeATeNbHOCTH, coOoast |o0ecrieueHre Uil pELIeHUs]  Hay4yHbIX  337ad = B
TpeboBaHMs NH(POPMALIMOHHON 0€30MaCHOCTH  |MpOogeCCHOHANIBHON 00acTh

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

OIIK-3.1 3HaeT oCHOBHBIC MpaBuiia OQOPMIICHHS HAYYHBIX
MyOIMKAUi U HAy9HO-TEXHUYECKOH NTOKYMEHTALlUH, B TOM
YHUCIe C MCHONb30BAaHWEM NPUKIAJHOTO IPOrpaMMHOTO

OIIK-3 Crioco6eH cocTaBisITh U 0QOpMIIST obecrieueHust

Hay4HbIC U (UJIM) TEXHUYECKHE OIIK-3.2 Bnaneer Ha IpakTUKE METOJOJIOTHEN COCTABICHUS

(TexXHONOTHYECKNEe, NHHOBALIMOHHBIE) OTYETHl  |HAYYHO-TEXHHMUYECKUX OTYETOB (IIPOEKTOB)

(ryGuMKaLH, POEKTHI) OIIK-3.3 Briageer MeToaMH BU3YaJIbHOTO U IpaMuecKoro
MPEICTABICHUS PE3yNbTaToB Hay4HOM

(Hay4YHO-TEXHUYECKON, MHHOBAIIMOHHOW TEXHOJIOTHYECKON)
JIESITEIIPHOCTH B BUJIE OTYETOB, HAYYHBIX ITyOIHKAIIHIA

[IK-2.1 3HaeT npUHOUIBI MIOCTPOCHHUA HAYYHQPROOTHI,
MeTrogsl cOopa W aHamu3a IIOJYYEHHOTO MaTepualia,
CHoco0bl apryMeHTallH

[1K-2 Crioco0OeH caMOoCTOIATENLHO HUIN B
Ka4eCTBe uiieHa (PYKOBOIUTEIIS) MAJIOTO
KOJUIEKTUBA OPTraHU30BHIBATH M MIPOBOIUTH

[IK-2.2 Cnoco0eH IUIaHUPOBAaTh M TPOBOAWUTL HAyYHBIC
HCCIICAOBAHMUS CaMOCTOSTEIbHO MM B KaueCcTBE WICHA
(pyxoBoznuTENs ) MAJIOTO HAYYHOTO KOJUIEKTHBA

Hay4YHbIC UCCIICJIOBAHUS U UX allPOOAIUIo
[IK-2.3 CnocobeH mpoBOAWTH ampoOaIfio pe3yJIETaTOB

Hay4HO-UCCIIE0BATEIbCKOMN paboTHI [IOCPEICTBOM
MyOJIMKAIIMK HAYYHBIX CTAaTeil U yyacTus B KOH(EPEeHIUIX

3. IlepeyeHb NIAHMPYEMBIX Pe3yIbTATOB 00yUeHHUsI N0 JUCHMILINHE (MOLYJII0)
B pesynbTrare 0cBOEHHS AUCLUIIMHBI 00y4alOIINeCs JOIKHbBI
3HAThb!




(byHIaMEHTaNbHbIC TOHATHUS, 3aKOHBI TEOPUU BEPOSITHOCTEIH;
COBpEMEHHbIE POOJIEMBI COOTBETCTBYIOIINX Pa3/IeiOB TEOPHH BEPOSATHOCTEH;
MOHATHUS, aKCHOMBI, METOMbI JOKa3aTeJbCTBA M JO0Ka3aTelIbCTBA OCHOBHBIX TEOpPEM B pazielnax,
BXOJISIIIX B OCHOBHYIO YacTh IHKJIA;
OCHOBHBIE CBOWMCTBA COOTBETCTBYIOIINX MAaTeMaTHUECKUX OOBEKTOB;
AQHAJMTUYECKNE M YUCIICHHBIE MOAXObl U METOJbI PEIICHHUs] TUIOBBIX MPHUKIATHBIX 33/1a4 TEOPUU
BEpPOATHOCTEM.
YMETh!

MOHSATH 337134y,
UCIIOJIb30BaTh CBOW 3HAHUS VIS pelieHus QYHIaMCHTAIbHBIX U MPUKIIAIHBIX 33124,
OIICHUTh MPABUIILHOCTH TOCTAHOBKH 3a/1a4H;
CTPOTO JIOKa3bIBATh WIIA OMPOBEPraTh 3asBICHHE;
CaMOCTOSTEIBPHO HAXOAUTh AJITOPUTMBI PEIICHHUS MPOOJieM, B TOM YHCIIC HECTaHIAPTHBIX, U
MPOBOJIUTH UX aHAJIM3,
CaMOCTOSTEIIBHO BUJICTh MOCICICTBYSI PE3YIILTATOB;
TOYHO TMPEJCTABIATh MAaTEMAaTUYCCKUE 3HAHMS [0 TCOPHH BEPOSTHOCTEH B YCTHOW M MUCHMEHHOM
dhopme.
BJIAJICTh:
HaBBIKM YCBOCHHS OOJIBIIIOTO KOJMUECTBAa HH(DOPMALIMK U PEIlIeHHs 3a/1a4 (B TOM YHCJIE CIIOKHBIX);
HABBIKM CAMOCTOSITEIILHON paObOThl M OCBOCHHUS HOBBIX JHUCIUILINH;
KyJIbTypa TOCTaHOBKH, aHajHM3a U PCIICHUS MaTeMaTH4eCKUX W MPHUKIAIHBIX 3a7a4, TPeOyIOIInX
HCTOJIb30BAHUST MATEMATHYECKHX TTOIX0/I0B U METOJIOB MX PEIICHUS;
NpPEJMETHBINA S3bIK TCOPUU BEPOSTHOCTEH M HABBIKM I'PAMOTHOTO OMHCAHUS PELICHUS 3a1ad U
MPECTABICHUSI PE3YJIBTATOB.

4. Coep:xanue TUCUMILIUHBI (MO1YJIs), CTPYKTYPHPOBAaHHOE 10 TeMaM (pa3iesiaM) ¢ yKazaHueM
OTBEJICHHOI'0 HA HUX KOJIMYECTBA AKAAEMHYECKUX YACOB 1 BHI0B Y4eOHBIX 3aHATHI

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

TpynoeMKOCTb 110 BUAM YU€OHBIX 3aHATUH, BKIIIOYAs
CaMOCTOSITENIbHYO padoTy, Jac.
No Tema (pa3nen) TUCIUTUTMHBI
Camocr.
Jlekrum | Cemunapsr | JlaGopar. paboTsr
pabora
1 MeTtoas! yCKOpEHHsI BBIYUCIICHUN 10 10 25
Mertonel  mapajuienbHOH  00paboTKU
2 " P P 10 10 25
00JIBIINX 00BEMOB JAHHBIX
Mertoubl cepuaIu3aluu MOZEIIEeH
3 MalIMHHOTO OOy4YeHHs] ¥ MPOBEACHUS 10 10 25
IKCIIEPUMEHTOB
Hroro yacos 30 30 75
Iloaroroska k sk3aMeHy 0 gac.
Oobmas TpynoEMKOCTb 135 gac., 3 3au.en.

4.2. Cogpep:xaHue OUCHUILTUHBI (MOIYJIsl), CTPYKTYpUPOBAHHOE 110 TeMaM (paszeiam)
Cemectp: 7 (OcenHuit)
1. JluckpeTHbIe BEPOSATHOCTHBIC IPOCTPAHCTBA.
JluckpeTHbIe BEpOATHOCTHBIE MTpocTpancTBa. Kiaccuueckoe omnpenesnenue BeposTHOCTH. [Ipumepsr.

2. YcnoBHBIE BEPOATHOCTH.



VYcnosHele BeposTHOCTH. PopMyiia onHoU BepositHocTr. Popmyita baiteca. IIpumepst
3. CiyyaiiHble 3JIEMEHTBHI, CIy4aliHble BEJIMUUHBI U BEKTOPHI.

CrnyyvaifHble 3IIEMEHTBI, CilydailHble BEJMYMHBI U BEKTOpHL. JlOCTaToYHOE YCIIOBHE W3MEPUMOCTH
OTOOpaXKCHUS, CIICACTBUE JUIS CIIyY9alHBIX BEJIMYUH W BEKTOpOB. JlelcTBHA cO cilydaliHBIMU
BEJTMYMHAMH.

5. Onucanue MaTepuaJIbHO-TeXHHYECKOH 0a3bl, HeO0XOXMMOM AJIsl OCYIIeCTBICHHS 00Pa30BATEILHOIO
npouecca 1o JHCHUIIMHE (MOLYJII0)

CrannapTHas ydeOHas ayTuTOpHs
6.IlepeyeHnb pekoMeHyeMOii TUTEPaATyPbI

OcHoBHas 1uTeparypa
Jlureparypa xadenpsbr:
1. Tom White. Hadoop: The Definitive Guide: Storage and Analysis at Internet Scale 4th Edition.
O'Reilly Media; 2015
2. Vijay K. Garg. Elements of Distributed Computing. Wiley-IEEE Press, 2012

JlononHuTeNbHAS TUTEPATypa
Jlureparypa kadeapsr:
1. Maarten van Steen, Andrew S. Tanenbaum. Distributed Systems.
CreateSpace Independent Publishing Platform, 2017

7. llepedyenn pecypcoB HH(POPMANMOHHO-TEJIEKOMMYHMKAIIMOHHOI ceTH ""UHTepHeT" , HEOOXOTUMBIX
JJIS OCBOCHUS] JUCHMILIUHBI (MOLYJIs1)

http://dm.fizteh.ru/

8. IlepeyeHb MH(POPMANMOHHBIX TEXHOJIOTHIi, HCIIOIb3yEeMbIX NPH OCYLIECTBJICHNH 00pa30BaTeILHOIO
npouecca 1o AMCuMILINHe (MOAYJII0), BKJII0OYasi lepeYeHb He00X0AUMOr0 NPOrpaMMHOI0 oldecredyeHust
H HHPOPMALMOHHBIX CIIPABOYHBIX CHCTEM (IIPH HEOOXOAMMOCTH)

MyJILTI/IMeZ[I/II\/'IHBIe TCXHOJIOT'MU MOKHO MCITIOJIb30BATh HA JICKIHUAX U NPAKTUYCCKUX 3aHATUAX, B TOM
YUCJIC Ha MPE3CHTAUAX.

9. MeToauyeckue yKazaHusi AJis1 00y4arOIIMXCs 10 OCBOCHUIO U CHUIIMHBI (MOIYJIs1)

1. PexomeHmyeTcss YCHEIIHO CAaTh KOHTPOJbHBIE pabOThl, TaK Kak 3TO YIMPOINAeT HTOTOBYIO
aTTECTAIMIO 110 TIPEIMETY.

2. JIng TmOATOTOBKM K MTOTOBOM aTTeCcTallMH MO MpeaMeTy JIydllle BCEro HCIOJIb30BaTh JIEKIIMOHHBIC
MaTepHualbl.



NNPUJIOKEHHUE

OLIEHOYHBIE MATEPHAJIBI IO JUCLHATIIMHE (MOYJTIO)

110 HANIPABJICHUIO: [Ipuxiagnas MmareMaruka U HHQOpMaTrKa

Nnpo¢uJIb NOATOTOBKH: [IpoektupoBanue u pa3paboTKa KOMIUIEKCHBIX OM3HEC-TPUIIOKEHHIMA
Oustex-mkona [Ipuknagnoit Maremaruku u Uapopmatiku
kadeapa MammMHHOTO 00y4YeHHs U HH(PPOBON ryMaHUTAPUCTHKH

Kypc: 4

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

PaszpatGoTunk: P.I'" Heitues, cTapmmii npenoiaBaTeiib



1. Komnerenunu, gopMupyemMsblie B mpouecce U3y4eHus: JUCHUILINHbI

Kox 1 HauMeHoBaHHE KOMIIETEHIINHA NHaukaTopsl JOCTHKEHHS KOMIIETEHIINH

OIIK-2.1 CnocoOeH  NPUMEHSTh  COBPEMEHHBIC
BBIUMCIIUTENBHYIO TEXHUKY M CEpPBHUCHI ceTh VHTepHeT B
OITK-2 CriocoGeH HCIIonb30BaTh COBpeMeHHbIe |0071acTh (cdepe) NpodecCHOHANBHOM NEITENbHOCTH
MH()OPMALMOHHBIE TEXHOJIOTUHU U OIIK-2.2 3HaeTr W yMeeT MNPUMEHATb YUCICHHBIC
MPOrpaMMHBIE CPEJICTBA TP PEILICHUM 3aa4  |MaTeMaTHYeCKUe METOAbl W MPUKIAJHOE MPOrpaMMHOE
npodeccuoHaIBHON I TeNbHOCTH, coOnoiast  |o0ecrieueHre Uil PeUIeHUs  HAay4YHbIX  33jad B
TpeboBanua HHPOPMALMOHHOMN Oe30macHOCTH  (podeccHOHaNBLHON 00IacTH

OIIK-2.3 3naer ocHOBHBIC TpeOoBaHUs HH(POPMAITMOHHON
0e30MacHOCTH

OIIK-3.1 3HaeT ocHOBHBIEC MpaBWiia OPOPMIICHHUS HAYIHBIX
MyOIMKaUi 1 HAYYHO-TEXHUYECKOM JOKyMEHTAIlUH, B TOM
YHUCcle C HCIOIb30BAHUEM MPHUKIATHOIO TPOrPaMMHOIO

OIIK-3 CriocobeH cocTaBisTh U 0QOpMIIAT obecneyenust

Hay4HbIC U (MJTM) TEXHUYECKHE OIIK-3.2 Bnageet Ha mpakTHKE METOIOJIOTHEN COCTABICHUS

(TeXHOJIOTHYECKUE, UHHOBAIL[IOHHBIC) OTYETHl  |HAYYHO-TEXHUYECKHUX OTYETOB (IIPOECKTOB)

(myOnmKanmu, MpOEKThI) OIIK-3.3 Bnazneer MeTogaMu BU3YalIbHOTO U rpad)uyecKoro
IpeACTaBICHUS pe3yabTaToB Hay4YHOM

(Hay4HO-TEeXHUYECKOH, WHHOBALIMOHHON TEXHOJIOTHYECKOH)
JEATEIIbHOCTH B BUJIE OTUETOB, HAyYHBIX ITyOIHKaIMHA

[IK-2.1 3Haer npuHIUIB TMOCTPOEHUS HAYYHQIAOOTHI,
MeTonbl cOopa M aHajM3a TMONyYEHHOTO Marepuana,
CIOCOOBI apryMeHTaINH

[IK-2 CnnocobeH caMOCTOSTEIEHO HITH B
Ka4yecTBe ujieHa (PYKOBOIUTEIS) MAJIOTO
KOJUUICKTHBA OPTaHW30BEIBATh U MTPOBOIUTH
HAyYHbIC UCCIICIOBAHMS U MX arpoOaIiyio

[IK-2.2 CnocoGeH I1ulaHUpOBaTh M MPOBOAWTH HAYUYHBIC
UCCJICZIOBAHUSI CaMOCTOSTENIBHO WM B KauecTBE WIEHa
(pPyKOBOAMTEIIST) MAJIOTO HAYYHOTO KOJJICKTHBA

[MK-2.3 CnocobeH mNpoBOAUTH ampoOanuio pe3yibTaToB
HayYHO-HCCIICI0BATEIBCKOM paboTsI MOCPEICTBOM
NMyOIMKaluK HAYYHBIX CTATEH U y4acTusi B KOH()EPEHIUSIX

2. Iloka3arei OLleHUBAHUS KOMIIeTeHITHH

B pesynbrare u3ydeHus qucuuininHbl «lloqiepikka 1 BHEApEHHE PEIICHU Ha OCHOBE MAIIMHHOTO 00Y4YeHUsD
00yJaromuiics JOKeH:

3HATb:

(yHIaMEHTaIbHBIE TOHATHS, 3aKOHBI TCOPHH BEPOSTHOCTEH;
COBpEMEHHbIE POOJIEMBI COOTBETCTBYIOIINX Pa3/Ie€iIOB TEOPHH BEPOSATHOCTEH;
MOHATHUS, aKCHOMBI, METOMbI JOKa3aTeJbCTBA M JO0KAa3aTelIbCTBA OCHOBHBIX TEOpPEM B pazieinax,
BXOJISIIIMX B OCHOBHYIO YacTh IMKJIA;
OCHOBHBIE CBOWCTBA COOTBETCTBYIOIINX MAaTeMaTHUYECKUX OOBEKTOB;
AQHAJMTUYECKNE M YUCIICHHBIE MOAXObl U METOJbI PEIICHHUs] TUIOBBIX MPHUKIATHBIX 33/1a4 TEOPUU
BEpPOATHOCTEM.
yMeThb:
HIOHSTH 33734y
UCIIONIb30BaTh CBOM 3HAHUS [UIS pelieHHs (QyHAaMEeHTaIbHBIX U MPUKJIAJAHBIX 3a1a4;
OLICHHUTH TPABHIBHOCTh IOCTAHOBKY 3a/1a4H;
CTPOTO JIOKa3bIBATh WM OIIPOBEPraTh 3asIBICHUE;
CaMOCTOSITEIbHO HAaXOAUTh aJITOPUTMBI pelleHHs npoliieM, B TOM 4YHCJIE€ HECTaHIAPTHBIX, U
MPOBOUTH UX aHAJIN3;
CaMOCTOSATEIBHO BUIETh MOCIEACTBHSI PE3YIIBTATOB;
TOYHO TIPECTABIATh MaTeMaTUYECKUE 3HAHHS 110 TEOPHU BEPOSTHOCTEH B YCTHOW M NMHUCHMEHHOM
dhopme.
BJIA/IETh:



HaBBIKH YCBOEHUS OOJIBIIOTO KOJIMYECTBa MH()OPMAIMK U PEICHUS 33134 (B TOM YHCIIEe CJIOXKHBIX);
HaBBIKM CAMOCTOSTEIILHOM pabOThl M OCBOCHHUS HOBBIX JHCLIUILINH;

KyJbTypa MOCTAaHOBKH, aHaln3a M PEIICHUS MaTeMaTHUYECKUX M MPUKIAJHBIX 3a7a4, TPEeOyIOMMX
UCIIOJIb30BaHUSI MATEMATUUECKUX I10IX0/I0B U METOJIOB UX PELICHUS;

MPEIMETHBIM SI3BIK TEOPHUH BEPOSTHOCTEW W HABBIKM TI'PaMOTHOTO OINMCAHMS PEIICHMS 3344 H
IIPEICTABICHUSI PE3YJIBTATOB.

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

[IprmMepbl nOMaHUX 3aJaHAN

1. Touka X BBIOWpaeTCsl CIydalHBIM OOpa30M M3 MPSMOYTOJILHUKA CO CTOpOHaMH JMuHOW 1 u 2.
HatimuTe BepoOsSTHOCTH TOTO, UTO ONFDKalIIas K X CTOpOHA UMEET JUTHHY 1.

2.2l (x+y <1, x>0, y>0) - morHocTs ciayyaitHoro Bekropa (&, ). Ilycts p&, pn, p§ + 1 - miotHoCTH
(aeripepriBabIe Ha (0,1)) &, 1, & + 1 cootBeTcTBeHHO. Haitnute pE (1/2) pn (1/2) p& +n (1/2).

3. Ilycts & ~Bern (p) u F - ero dynkuus pacnpenenenus. Kakoe pacnipenenenue nmeet F (£)?

4. Ilyctb Sn, n € Z + - cuMMeTpuyHOE citydaiiHoe Onmyxkaanue Ha Z. [Iycts X - uncno k€ {1, ..., 10}
Takux, uro Sk = 0. Haiigure VarX.

5. lyers (En =€) 2 P — 0. Bepro mu, uto a) En P — £70) E2n P — E27B) E3 n P — £37?

4. IlepeyeHb THNOBBIX (IPMMEPHBIX) BOIIPOCOB M TeM JJISI IPOBeAEeHHUA IIPOMEKYTOYHOM aTTecTaluu
o0yuyarommxcst

IlepeueHb KOHTPOJIBHBIX BOIIPOCOB K 3K3aMEHY:

1. BepositHocTHOE npocTpaHcTBO. AkcuoMbl KonmoropoBa. Teopema O HENPEPHIBHOCTH B «HYJIE»
BEPOSITHOCTHON MEpBHI.

2. JlucKpeTHBIE BEpOATHOCTHBIE TpocTpaHcTBa. Knaccuueckoe omnpenenenue BepositHocTH. [Ipumepsr.
3. 'eomeTpuueckue BeposTHOCTH. [IpumMepsl.

4. Ycnosuble BepositHOocTH. Popmyia nonHoi BepositHocTu. [Ipumeps! dopmyn baiieca.

5. Teopema 0 MOHOTOHHBIX Kjlaccax.

6. HesaBucumoctb coObiTHii u cucteM coObituid. [Ipumep bepnmreiina. Jlemma o moctarodnom
YCIIOBUHM HE3aBUCHMOCTH CUI'Ma-areop.

7. Teopema Kapareonopu o NpoaoJKeHUH BEPOSITHOCTHON Meph! (J10Ka3aTelbCTBO €JMHCTBEHHOCTH).
8. ChyuvaiiHple BENMYMHBI B JUCKPETHBIX BEPOSTHOCTHBIX IpocTpaHcTBax. HesaBucumocts OT
CIIy4YalHBIX BEJIMYMH. MaTeMaTU4eCKOE OXUAAHUE CIIy4allHOM BEJIIMYMHBI, €€ OCHOBHBIE CBOMCTBA.
JHucnepcus, KOBApUaHTHOCTh M UX CBOMCTBA.

9. CnyuaiiHble 3J€MEHTHI, ClIy4aiHble BEJIMYUHBI U BEKTOpHl. JlOCTAaTOUHOE YCIIOBHE U3MEPUMOCTHU
OTOOpaXKeHUs, CIIENCTBUE Ui CIy4allHBIX BEJIWYMH M BEKTOpOB. JleHCTBUS €O Cily4allHBIMU
BEJIMYUHAMH.

10. HezaBUCHMMOCTH OT MPOM3BOJIBHOTO Habopa ciy4alHbIX BenW4yuH. KpuTepuil He3aBHCHMOCTH,
TeopeMa O HE3aBUCHUMOCTH OOpeneBCKHX (YHKIMH OT HENepeceKarolMXcsi MHOXKECTB HE3aBUCHMBIX
CIIy4ailHBIX BEJIMYUH.

11. Maremarndeckoe OXUJaHWE CIlydallHOW Benn4uHbI (MHTerpai Jlebera B BEpOSTHOCTHON Mepe):
OTIpeJleICHUEe TPOCTHIX, HEOTPULATENbHBIX M IPOU3BOJIBHBIX CIydyallHbIX BenuuuH. IIpoBepka
OIIPEIEIICHUN.

12. OcHOBHBIE CBOMCTBa MaTeMarH4yecKoro okuaaHus. Teopema O MaTeMaTHU4eCKOM OXKUIAHUH IS
MPOU3BEACHUS HE3aBUCHMBIX CITy4allHBIX BEJTUYMH.

13. [ucnepcus, KOBapHMaHTHOCTh W uX cBoicTBa. HepasenctBo Komm-bynsikoBckoro. Jlucnepcus
CyMMBbl HE3aBUCHMBIX CIIydaiHBIX BeauuuH. KoBapualnmoHHAas Marpula CiIydyailHOro BEKTOpa, ee
HEOoTpULIaTeNbHAas OIPEACICHHOCTD.

14. HepaBenctBo MapkoBa, HepaBeHCTBO UeObleBa. 3akoH Oonbpimx uucen B ¢opme UeObimera.
HepasencTBo J[>xeHceHa.

15. Tumel cXOIMMOCTH CIydallHBIX BEIWYMH, MX B3auMocBA3b. Kpurepuit Komm cxomumocTtn ¢
BEpPOATHOCTHIO 1.

16. HepaBenctBo KommoropoBa. Teopema cxoguMOCTH [Jisi TOYTH HaBEpPHSAKA CEPUM CIIyHaHHBIX
BEJIMYUH.

17. YcuiieHHBIH 3aKOH OOJIBLIMX YHCEN IS HE3aBHCHUMBIX CIyYalHBIX BEJIMYUH C OTPaHUYCHHBIMH
JHUCTIEPCUSMU.



18. TlpenmenbHbIil mepexon moja 3HakoM uHTerpana Jlebera. Teopema 0 MOHOTOHHOW CXOAMMOCTH,
nemma Dary, Teopema Jlebera 0 MaxopupOBaHHON CXOIUMOCTH.

19. Jlemma bopens Kantemnu. YCWICHHBIH 3aKOH OONBINMX YHCEN ISl HE3aBUCHMBIX OIMHAKOBO
pacmpeeNeHHbIX CITyYaiHbIX BEJIMYMH C OTPaHUYEHHBIM MaTeMaTUYECKUM OKHUJaHUEM.

20. ®opmyna mepecyera MaTeMaTHYECKUX OXKHUIaHUM. Teopema o0 3aMeHe MEpPEeMEHHOI B MHTETpaie
JleGera.

21. Ilpsimoe mpowusBeneHHE BEPOSTHOCTHBIX mpocTpaHcTB. Teopema @ybunu (b / d). CoBmectHOE
pacrpe/encHIe KOHEYHOro Habopa cirydaiHbIX BeanduH. CBEpTKa pacipe/iesieHU.

22. Cnabast CXOOMMOCTh M CXOAUMOCTh B OCHOBHOM BEpOSITHOCTHBIX Mep. Teopema Anekcanaposa (0 /
r). Teopema 00 SKBHBAJIEHTHOCTH CXOAMMOCTH IO PacTIpPEeNICHNIO CIy4alHbIX BEINYUH U CXOIUMOCTH
(GYHKUMH pacnpeneseHus BO BCEX TOUKaX HEMPEPHIBHOCTHU NPEACTbHON (QyHKIIUH.

23. Ilnan tectoB bepHymm u noaMHOMUaNbHBIN IU1aH. IIpenensHble TeopeMsbl a1 cxemsl bepHymim:
teopema [lyaccona u reopema Myaspa-Jlamaca (b / d).

24. XapakrepucTuueckue (yHKIMH BEPOSTHOCTHBIX Mep. (YHKLUWHU pachpelesieHus, cly4aiHble
BEJIMYUHBI U BeKTOpHL. [Ipumepbl. OCHOBHBIE CBOWMCTBA XapaKTEPUCTUYECKUX (DYHKIMH CIy4JaiHbIX
BEJINYMH.

25. Teopema €IWHCTBEHHOCTH MAJISl XapakTEPUCTUYECKUX (QYHKIUH BeposTHOCTH. He3aBucHMOCTB
KOMITOHEHT CIy4aifHOro BEKTOpa B TEPMHUHAX XapAKTEPUCTUIECKUX (DyHKIHIL.

26. Teopema HempepbIBHOCTH AJisi XapakTepuctudeckux QyHkimil (b / d). LlenTpanbaas npenenbHas
TeopeMa Ui He3aBUCUMBIX OJMHAKOBO PACTIPEICIICHHBIX CITy4YaiHbIX BETUYUH.

27. Teopema beppu DcceeHa 0 CKOPOCTH CXOAMMOCTH B IEHTPAIBHON TipenenbHou Teopeme (b / d).
Onenku KOHCTaHTHI B Teopeme beppu Occeena.

buner 1

1. JuzaitH TectoB bepHymnu u mnonuHOMHANbHBIN nu3aiH. [lpenenbHble TEOpeMbl IS CXEMBI
Bepnymnu: Teopema I[lyaccona u reopema Myaspa-Jlamaca (b / d)

2. HepaBenctBo MapkoBa, HepaBeHCTBO YeObimieBa. 3akoH Oompmmx uucen B ¢gopme YeOblmena.
Hepagenctso [[xeHceHa

Kpurepun onennBanus

Onenka «ommmyHO (10)» BBICTAaBISETCS CTYJCHTY, MPOSBUBIIEMY BCECTOPOHHEE, CHCTEMATHYECKOE U
DIyOOKOe 3HaHWE MaTephalia 00pa30BaTelIbHON MPOrpPaMMBI, CAMOCTOSTENBHO BBIIIOJIHMUBIIEMY BCE
3a7laHus], MPEAYCMOTPEHHBIE NPOrpaMMON, IIyOOKO H3yYMBIIEMY OCHOBHYIO U JIOTIOJHHUTEJIBHYIO
JUTEPaTypy, PEKOMEHIOBAHHYIO MIPOrpaMMOM. , aKTUBHO pa0oTaeT B Kjacce M MOHHMAET OCHOBHBIC
Hay4yHbIe KOHIICTIIMH 110 U3y4yaeMOW ANCIMIUIMHE, TPOSBUII TBOPUECKUI MOAXO U HAYUHBIH MMOIXOA B
MOHMMAaHUM W NPEACTABICHUM Marepuaja oOpa30oBaTENbHOM MPOrpaMMbl, OTBET Ha KOTOPBIN
XapaKTepu3yeTcs UCIOIb30BAaHUEM OOTaThIX M a/IeKBAaTHBIX TEPMHHOB, a TAK)Ke MOCIIEI0BATEIbHBIM H
JIOTUYHBIM M3JIOKEHUE MaTepuana;

Ouenka «omn4HO (9)» BBICTABISAETCA CTYACHTY, KOTOPBIH IPOIEMOHCTPHPOBAI BCECTOPOHHEE
cUCTeMaTh4yecKoe 3HaHUe Marepuana oOpa3oBaTeNbHOW MPOrpaMMbl, CAMOCTOSATEILHO BBITIOJIHHUI BCE
3a7a4d, MPEAyCMOTPEHHBIE IPOrpaMMO, IITyOOKO YCBOMJ OCHOBHYIO JIUTEPAaTypy M 3HAKOM C
PEKOMEHTyeMOH JOMOIHUTEIBHON JIUTEPaTypoil. IO mporpaMme, akTUBHO MpopadoTan Ha 3aHATHUSX,
[OKa3aJl CUCTEMHOCTb 3HAHUM 1O JUCLUIUIMHE, AOCTAaTOYHYIO JUIsl JajbHEHIIEro U3ydeHUs, a Takxke
YMEHHE CaMOCTOSITENIBHO PACIIUPIATH €€, OTBET KOTOPOW OTIMYAETCS TOYHOCTBIO HCIOJIB3YEMBIX
TEPMUHOB, a U3JIOKEHNE MaTepyalla B HEM I0CIIeI0BATEIIbHOE U JIOTUYHOE;

OueHka «oTaUYHO (8)» BBICTABISIETCS CTYIEHTY, KOTOPBIA MPOSBWII TOJHOE 3HAHHE Marepuala
00pa3oBaTeIbHOM MPOTrpaMMBbl, HE JIOMYCKAET CYNIECTBEHHBIX HETOYHOCTEH B CBOEM OTBETE,
CaMOCTOATENBHO BBIMOJIHWI BCE 3aJaHMsl, NPEAyCMOTPEHHBIE MPOrPaMMON, H3yYWI OCHOBHYIO
JUTEpaTypy, PEKOMEHIOBAHHYIO Y4eOHOH mMporpaMMmoi. Hmporpamma, akTHBHO NpopadOTaHHAas Ha
3aHATHAX, IMOKa3aja CHCTEMHOCTh €r0 3HAHWH 110 JWCIMIUIMHE, NOCTAaTOYHBIX IS JajbHEHIIEero
U3Y4EHUs, a TAKXKE CIIOCOOHOCTh CAMOCTOSTEIBHO UX PACIINPATH;

Onenka «xopomo (7)» BBICTABIAETCS CTYHOCHTY, KOTOPBI MPOSBUI JOCTAaTOYHO IIOJHOE 3HAHHUE
Marepuaia o0pa3oBaTeNbHON MPOTrpaMMbl, HE JAOMYCKAaeT CYIIECTBEHHBIX HETOYHOCTEH B OTBETE,
CaMOCTOSITENBHO BBIMOJHUI BCE 3aJaHHA, NPEAYCMOTPEHHBIE MPOTrPaMMON, H3YYWJI OCHOBHYIO
PEKOMEH/IOBaHHYIO JIUTEPaTypy IO MporpaMme, aKTUBHO padoTasl Ha 3aHATHSX, OKa3aJl CUCTEMHOCTh
CBOMX 3HAHMH IO [OWCLUUIUIMHE, INOCTATOYHBIX MJIs JAJIBHEHWINEr0o W3Y4YEHHUs, a TaKkKe yMEHHE
CaMOCTOATENBHO UX YCUIINBATb;



Ouenka «xopowio (6)» BBICTaBISIETCS CTYICHTY, KOTOPBI NPOSBHJI JOCTaTOYHO IIOJHOE 3HAHUE
Marepualia 00pa3oBaTeIbHON IPOrPaMMBI, HE JOIYCKAeT CYIIECTBEHHBIX HETOYHOCTEH B CBOEM OTBETE,
CaMOCTOSITEJIHO BBINOJIHWI OCHOBHBIC 33/1a4M, NPELyCMOTPEHHBIC MMPOTrPAaMMON, M3y4YHJI OCHOBHYIO
JUTEPaTypy. PEKOMEH/IOBAaH MPOTPAMMOM, TIOKa3aJl CHCTEMAaTHYHOCTh CBOMX 3HAHHU 110 TUCHUILIMHE,
JAOCTaTOYHYIO ISl AabHEHIIEro U3y4eHHUs;

Ouenka «xopomo (5)» maercs CTyAEHTY, IPOJACMOHCTPUPOBABIIEMY 3HAaHHE Marepualia OCHOBHOM
oOpa3zoBarenbHONH MporpaMMbl B 00beMe, HEOOXOAMMOM JUIsl JajbHeWiero oOydeHust U Oymyiiei
paboThl 1O Tpodeccruu, KOTOPBIi, He MPOSBIAS JOCTATOYHON aKTUBHOCTH Ha ypOKaX, TEM HE MEHee
CaMOCTOSITEJIFHO BBITIOJHSI OBJIAJeNl OCHOBHBIMH 3aJlad4aMH, HPEIYyCMOTPEHHBIMU IIPOrPaMMOIA,
OCBOHMJI OCHOBHYIO JIUTEPaTypy, PEKOMEHIOBAaHHYIO IPOTPaMMOM, JOIYCTWJI OIHMOKM B UX
BBINIOJIHEHUH M OTBETEC BO BPEMsI TECTHPOBAHUS, HO MMEET HEOOXOIMMBIC 3HAHHMS JUISl UCIIPABICHUS
3THUX OMHMOOK CaMOCTOSTEIIBHO;

OueHka «yZOBIETBOPUTEILHO (4)» HAaeTCsl CTyAEHTY, OOHApyXHMBIIEMYy 3HaHHE Marepualia OCHOBHOM
o0Opa3oBareIbHOM HporpaMMbl B 00beMe, HEOOXOAMMOM JUIsl JajbHeWmiero oOyueHuss u Oymymiei
paboThl 1O mpodeccruu, KOTOPbIi, He MPOSBIAS JOCTaTOYHOM aKTUBHOCTH HA ypOKaX, TEM HE MEHee
CaMOCTOSITEJIbHO BBIMIOJHSUI BBIMIOJIHWI OCHOBHBIEC 33/1a4, MPEAyCMOTPEHHBIC MPOTPaMMOM, H3Yy4HJII
OCHOBHYIO JIUTEPATypy, HO IOMYCTHJI OUIMOKH B UX BBINOJHEHUH U B CBOEM OTBETE BO BpEMsI TECTa, HO
UMeeT HeoOXOAUMBIE 3HAHUS JUIsl HCIIPABJICHUS ATHX OMIMOOK MO/ pPyKOBOACTBOM IPEIIOJaBaTels;
OueHka «ymoBIETBOPUTEIHHO (3)» BBICTABISIETCS 00ydaroIeMycsi, IPOsIBUBILIEMY 3HAaHHE MaTepHhaia
OCHOBHOW 00pa3oBaTeibHON MporpaMMmbl B 00beMe, HEOOXOOMMOM Ui AajJbHEHIIero oOy4eHUs H
Oynymieir paboTsl mo mpodeccuy, He NPOSBUBIIEI0 AKTUBHOCTH Ha 3aHATHIX, CaMOCTOSTEIIHLHO
BBITNIOJIHUBLIETO OCHOBHBIC 33Ja4M, MPEAyCMOTPEHHBIE IMPOrpaMMa, HO JOIYCKalolas OMMUOKH B UX
BBIIIOJTHEHUM W B OTBETE€ IIPU TECTUPOBAHUM, HO 0OJajaromias HEOOXOAMMBIMHU 3HAHUSAMH JUIS
YCTpaHEeHHS 0J] PYKOBOACTBOM IperojaBaresis Hanbosee CylecTBEHHBIX OIUO0K;

OueHka «HEYIOBICTBOPUTEIHHO (2)» HaeTCsl CTYACHTY, KOTOPBII MOKa3al MpoOeibl B 3HAHHUAX WIIH
HEIOCTaTOK 3HAHWW 10 3HAYUTEIHHON YacTH MaTepHrajia OCHOBHOM 00pa30oBaTeIbHOM MPOrpamMmbl, HE
BBINTOJTHUJI CAMOCTOSATENIFHO OCHOBHBIE 33/1a4H, TpeOyeMble MPOrpaMMOM, JOMYCTHI MIPUHIUITHATbHbIE
OIMOKK B BBINIOJIHEHUE NPEAYCMOTPEHHBIX NPOTPaMMOM 3azad, KOTOPHI HE MOXET MPOAOJIKHUTH
yueOy wuiIM Ha4yaThb NPOQPECCHOHANBHYIO NESITENbHOCTh ©0€3 JOMOJIHUTEIbHOM IOATOTOBKU IIO
paccMaTrprBaeMoOl AUCLUILIMHE;

OneHka «HEYJOBIETBOPUTENBHO (1)» CTaBUTCS CTYJAEHTY NpPU OTCYTCTBUU OTBETa (OTKa3 OT OTBETA),
b0 KOrja MpeACTaBJICHHBI OTBET COBCEM HE COOTBETCTBYET CYTH BOIPOCOB, COACPXAIIUXCS B
3a7laHuM.

5. MeTonuyeckne MaTepuaJbl, onpeaesioe NpoueIypbl OlleHUBAHUS 3HAHUIN, YMEHUH, HABHIKOB H
(W) onbITA AESATEJIbHOCTH

Bo BpCMs 5K3aMCHA CTYACHTY pa3pCiacTCs UCIIOJIb30BaTh NPOrpaMmMy JUCHUIIINHBI.



