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: Wndopmarnka 1 BEIYACIUTENbHAS TEXHUKA
Nnpo¢uJIb NOATOTOBKH: [Ipuxnagnas MmareMaruka U HHQOpMaTrKa

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

Kypc: 1
KBAJM(PUKAIMA: MarucTp

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

AynutopHbix yacoB: 30 Bcero, B TOM YHCIIE:
nexuuu: 0 yac.
cemuHapsl: 30 gac.
naboparopHsie 3ansTus: 0 Jac.

CamocrositensHas pabora: 30 gac.
[ToaroroBka x sk3ameny: 30 yac.

Bcero gacos: 90, Bcero 3a4. ef.: 2

[Iporpammy cocraBui: P.I. Heitues, crapimuii mpenoiaBareib

[Iporpamma obcyxieHa Ha 3acelaHnu KadeIpbl MAITHHAOTO 00y4ueHus U udpoBoi rymanuTapuctuku 25.04.2024



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

Ko 1 HaumMeHOBaHKE KOMIIETEHINH WNnaukaTtopsl AOCTHKEHUS] KOMIIETCHIIUN
OIIK-2 Nmeer npeacrasienne o6 akryansHbix |OIIK-2.1 UmeeT npeacraBieHne 0 COBPEMEHHOM COCTOSTHUH
npoOiemMax HayKl U TEXHUKH B 001acTi WCCIICZIOBAaHWI B paMKax TeMaTW4YecKoil obmactu cBoei
WH(POPMATUKHU U BBIYHCIUTENBHON TEXHUKH, npo¢ecCHOHANBHON e TeNbHOCTH

croco0OeH Ha HayYHOM SI3bIKe (DOPMYITHPOBATH
npodeccuoHabHBIE 3a/1a9H

OIIK-5.1 Cnocoben paboraTb B KOJJIEKTHBE, TOJEPAHTHO

BOCIIPMHUMAS COLIMAJIbHBIC, THHYECKHE,
KOoH(pecCHOHANbHBIE U KYJABTypHBIC PAa3IUIHs

OIIK-5 Crioco6eH u rotoB K
OIIK-5.2 Brnameer HaBBIKOM  PYKOBOACTBA  MaJjbIM

poQecCHOHAIBHOMY POCTY U PYKOBOJCTBY

KOJUIGKTUBOM B  cdepe cBoeil  mpodeccrnoHambHON
KOJUIEKTUBOM B 00J1aCTH WH(POPMATUKH U

JCATCIIBHOCTU

BBIYUCIIUTEIIbHOMN TCXHUKH, TOJICPAHTHO

OIIK-5.3 CrpeMutrcsi K TMOJYyYEHUIO HOBBIX 3HAHHUH,
BOCHPUHUMAsI COLMAJIbHBIC, STHUYECKUE,

poQecCHOHAIBHOMY M TMYHOCTHOMY POCTY

KOH(ECCHOHAIBHBIE U KyJIBTYpPHbIC Pa3Inyust
OIIK-5.4  Cnocoben  ocymecTBiATh  dddekTuBHOE

yopaBieHue pa3paboTKOMl  MpOrpaMMHBIX  CPEACTB U
IIPOEKTOB

[IK-3.1 3HaeT OCHOBHI BEJCHUS HAYYHAHCKYCCUU W
(hOpMBI YCTHOTO HAYYHOTO BBICKA3bIBAHUS

I1IK-3 Bnazneer HaBbIKaMHU y4acTHs B HAy4HBIX
TMCKYCCHUSIX, BBICTYIUICHUS C COOOIECHUAMH U
JOKJIaJJaMU YCTHOTO, MINCBMEHHOTO H
BUPTYaJIbHOI'O (pa3MelleHHE B

IMK-3.2 Ymeer BecTH KOPPEKTHYIO JHMCKYCCHIO B 00JacTH
WH(POPMALIMOHHBIX TEXHOJOTWM 3aJaBaTh BOIPOCH U
OTBEYaTh Ha IIOCTABJIIEHHbIE BOIPOCHI M0 TEME HAy4YHOU
pabotbl

MH()OPMAIIMOHHBIX CETSIX) XapakTepa,
MPECTaBICHHS MAaTePHaIOB COOCTBEHHBIX
HUCCIEeN0BAaHUN

[IK-3.3 MMeerT mpakTHYECKUH OMNBIT Y4acTHsl B HAay4HBIX
CTyA€HYECKUX KOH(EepeHUUSAX, OYHBIX, BUPTYAJIbHBIX,
3a0UHBIX OOCYXIEHHUSIX Hay4YHbIX MpoOiieM B o0jactu
MH(OPMAIMOHHBIX TEXHOJIOTHl

3. IlepeyeHb NIAHMPYEMBIX Pe3yIbTATOB 00yUeHHUsI N0 JUCHMILINHE (MOLYJII0)
B pesynbrare 0cBOHHS AUCLUIIIMHBI 00Yy4alOIINeCs JOIKHbBI
3HAThb!




(yHIaMEHTaJIbHBIE TOHATHS, 3aKOHBI TCOPHH BEPOSTHOCTEH;

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!

HOHSTH 33734y

UCIIONIb30BaTh CBOM 3HAHUS [UIS pelleHus (QyHAaMEeHTAIbHBIX U MPUKJIAJAHBIX 3a1a4;

OLICHHUTH TPABHIBHOCTH IOCTAHOBKH 3a/1a4H;

CTPOTO JIOKa3bIBATh WIIM OIIPOBEPraTh 3asiBICHUE;

CaMOCTOSITEIbHO HAaXOAUTh aJITOPUTMBI pelleHHs npollieM, B TOM 4YHCJIE€ HECTaHIAPTHBIX, U
MPOBOIUTH UX aHAJIN3;

CaMOCTOSATEIBHO BUIETh IMOCIEACTBHSI PE3YIILTATOB;

TOYHO TPEJCTABIATh MaTeMAaTUYECKUE 3HAHMS 110 TEOPHU BEPOSTHOCTEH B YCTHOW M NMUCHMEHHOM
dhopme.

BIIAJICTh!

HaBBIKM YCBOCHHS OOJIBIIOTO KOJMUECTBAa MH(OPMALIMH 1 peIIeHHs 3a/1a4 (B TOM YHCJIE CIIOKHBIX);
HaBBIKM CAMOCTOSTEIILHOM PabOThl M OCBOCHHUSI HOBBIX JHCIUILIHH;

KyJIbTypa TOCTaHOBKH, aHaJM3a M PELICHUS MaTeMaTH4eCKHUX M MPUKIAJHBIX 3a7ad, TpeOyromux
HCIOJIB30BaHUSI MATEMATHUECKHUX ITOIX0/I0B U METOIOB HX PELICHUS;

HPEJMETHBIA S3bIK TEOPUH BEPOSTHOCTEH M HABBIKM I'PAMOTHOTO ONHMCAaHUs pPELIeHUs 3a1ad U
MPECTABICHUS 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
) Mertonel  mapajuienbHOH  00paboTKU 10 10
00JIBIINX 00BEMOB JAHHBIX
Mertoubl cepuaIu3aluu MOZEIIEeH
3 MalIMHHOTO OOy4YeHHs] ¥ MPOBEACHUS 10 10
IKCIIEPUMEHTOB
Hroro yacos 30 30
[TonroToBka K 3K3aMeHy 30 gac.
Oobmas TpynoEMKOCTb 90 gac., 2 3a4.ex.

4.2. Cogpep:xaHue OUCHUILTUHBI (MOIYJIsl), CTPYKTYpUPOBAHHOE 110 TeMaM (paszeiam)
Cemecrtp: 2 (Becennuit)
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: Wndopmarnka 1 BEIYACIUTENbHAS TEXHUKA
Nnpo¢uJIb NOATOTOBKH: [Ipuxnagnas MmareMaruka U HHQOpMaTrKa
Oustex-mkona [Ipuknagnoit Maremaruku u Uapopmatiku
kadeapa MammMHHOTO 00y4YeHHs U HH(PPOBON ryMaHUTAPUCTHKH
Kypc: 1

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

PaszpatGoTunk: P.I'" Heitues, cTapmmii npenoiaBaTeiib



1. Komnerenunu, gopMupyemMsblie B mpouecce U3y4eHus: JUCHUILINHbI

Kon 1 HauMeHOBaHME KOMIIETEHIINH NHIuKaToOpbl JOCTHKEHNUS KOMIIETEHIINH
OIIK-2 Nmeet npeacrasienne o6 akryanbHbix |OIIK-2.1 UMeeT npeacraBieHre 0 COBPEMEHHOM COCTOSTHUH
npobiemMax HayKd U TEXHUKH B 001acTH HCCIICAOBAaHUM B pPaMKax TeMaTU4YecKoil obmactu cBoei
MH(POPMATUKHU U BBIYUCIUTETBHON TEXHUKH, npodeccuoHaIBHON 1S TeTbHOCTH

CIIOCOOCH Ha HAYYHOM $SI3bIKE (POPMYITHPOBATH
npodecCUOHANBHBIC 3aJ1a4u

OIIK-5.1 Crocoben paboraTh B KOJUIEKTHBE, TOJEPAHTHO

BOCIIPUHUMAs COIIMAJIBHEIE, 3THUYECKHUE,
KOH(peCCHOHAIbHBIE U KyJIbTYPHBIE pa3Indus

OIIK-5 CriocobeH 1 roToB K
OIIK-5.2 Bmageer HaBBIKOM  PYKOBOJCTBA  MajbIM

poQecCHOHAIIEHOMY POCTY U PYKOBOJCTBY
KOJUIEKTUBOM B 00JIaCTH WH(POPMATUKH U
BBIYHMCIIMTEIIHON TEXHUKH, TOJIEPAHTHO
BOCIPUHUMAs COLIMAIIbHBIC, STHUUECKHE,
KOH(ECCHOHAIBHBIC U KYJIBTYPHBIC Pa3IndHs

KOJUIGKTUBOM B cdepe cBoell  mpodeccHoHaTLHOU
JEATEIIEHOCTH

OIIK-5.3 Crpemurcs K TMOJYyYEHHUIO HOBBIX 3HAHMUIA,
po(eCCUOHATBHOMY U IMYHOCTHOMY POCTY

OIIK-54  Cnocoben  ocymectBiaATh  3ddeKkTuBHOE
yInpaBieHHe pPa3pabdOTKON  IPOrPaMMHBIX  CPEICTB U
MPOEKTOB

[IK-3.1 3Haer OCHOBBI BeJEHUS HAYYHAHCKYCCHUU H
(hOpMBI YCTHOTO HAYYHOTO BBICKA3bIBAHUS

[1K-3 Bnageet HaBbIKaMU y4acTHs B HAy4HBIX
TMCKYCCHSIX, BBICTYTUICHHUS C COOOILEHUSIMH U
JOKJIaJjaM{ YCTHOTO, TMCbMEHHOTO U
BHUPTYaJILHOTO (pa3MeleHHIE B
MH(OPMALIMOHHBIX CETAX) XapakTepa,

[IK-3.2 VYmeer BecTH KOPPEKTHYIO AHUCKYCCHIO B 00JacTu
MHQOPMAIIMOHHBIX TEXHOJIOTFM 3a7aBaTh BOIPOCHl U
OTBEYaThb HA IIOCTABJIEHHBIE BOIIPOCHI IO TEME HAay4YHOHU
paboThI

[IK-3.3 MmMeer mpakTHYECKUH OMBIT Y4YacTHsl B HAy4HBIX
CTyICHYECKUX KOH(PEPEHIMUSAX, OYHBIX, BUPTYaJIbHbIX,
320UHBIX OOCYXKJIEHUSX Hay4YHbIX MpoOlieM B o001acTu
MH(OPMAIIMOHHBIX TEXHOJIOTHIA

MIPEICTaBICHUS MaTePHAIOB COOCTBEHHBIX
HCCIeI0BaHUMN

2. Iloka3are i OLleHUBAHUS KOMIIeTeHITHH

B pesynbrare u3ydeHus qucuuininHbl «Iloqaepikka 1 BHeApEHHE PEHICHUH Ha OCHOBE MAIIMHHOTO O0y4YeHUs
00yJaromuiics JOKeH:

3HATb:

(yHIaMEeHTaIIbHBIE TOHATHS, 3aKOHBI TCOPHH BEPOSTHOCTEH;
COBpEMEHHbIE POOJIEMBI COOTBETCTBYIOIINX Pa3/Ie€iOB TEOPHH BEPOSATHOCTEH;
MOHATHUS, aKCHOMBI, METOMbI JOKa3aTeJbCTBA M JOKa3aTelIbCTBA OCHOBHBIX TEOpPEM B pazieinax,
BXOJISIIIX B OCHOBHYIO YacTh IHKJIA;
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 pelleHus (QyHAaMEeHTaIbHBIX U MPUKJIAJAHBIX 3a1a4;
OLICHHUTH TPABHIBHOCTh IOCTAHOBKY 3a/1a4H;
CTPOTO JIOKa3bIBATh WM OIIPOBEPraTh 3asIBICHUE;
CaMOCTOSITEIbHO HAaXOAUTh aJITOPUTMBI pelleHus npollieM, B TOM 4YHCJIE€ HECTaHIAPTHBIX, U
MPOBOIUTH UX aHAJIN3;
CaMOCTOSATEIBHO BUIETh MOCIEACTBHSI PE3YIIBTATOB;
TOYHO TIPECTABIATh MaTeMaTUYECKUE 3HAHMS 110 TEOPHU BEPOSTHOCTEH B YCTHOW M NMUCHMEHHOM
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.



