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CamocrositensHas pabora: 15 gac.
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[Iporpamma obcyxaeHa Ha 3aceqanny Kadenpsl MAITMHHOTO 00yyeHus u nudpoBoi rymanutapuctuku 12.02.2024



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.

3agaum AUCUMIIHHBI
* 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 BepOSITHOCTeﬁ.

2. Ilepeyens opMupyeMBbIX KOMIIETeH M

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

KOI[ 1 HAMMCHOBAHUEC KOMIICTCHIIMH I/IHILI/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

[MK-2.1 3HaeT TpUHIUMBI MOCTPOCHHS HAYYHQPROOTHI,
MeTonbl cOopa M aHajM3a TMOJNyYEHHOTO Marepuana,
CHOCOOBI apryMeHTaINH

I1K-2 Crnoco0OeH caMOCTOITENBHO WU B
Ka4yecTBe ujieHa (PYKOBOIUTEIS) MAJIOTr0O
KOJUUICKTHBA OPTaHW30BEIBATh U ITPOBOIUTH

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

Hay4HBIE UCCIICIOBAHUS U UX arpoOaluio
[MK-2.3 CnocobeH mNpoBOAUTH amnmpoOauio pe3yiIbTaToB

Hay4YHO-UCCIIE0BATEIbCKON paboTel MTOCPEICTBOM
MyOIMKaIlMK HayYHbBIX CTaTel M yJacTusl B KOH(EPeHINAX

3. IlepevyeHnb MJIAHUPYEMBIX Pe3yJIbTATOB 00yUE€HUS MO JUCUHUILTHHE (MOIYJII0)
B pesynbrare ocBOCHHS TUCIUTUIMHBI 00YYaIONTHUECs JOKHEI
3HaTh:
(dyHIaMeHTaNbHbIC TOHATHUS, 3aKOHBI TEOPHU BEPOSITHOCTEI;
COBpPEMEHHBIE TPOOJIEMBbI COOTBETCTBYIOILIMX Pa3esiOB TEOPUH BEPOSTHOCTEH;
MIOHATHS, aKCHOMBI, METOZABI JOKa3aTeIbCTBA M JIOKA3aTENbCTBA OCHOBHBIX TEOPEM B pazfenax,
BXOJISILIIMX B OCHOBHYIO YacCThb LIUKIIA;
OCHOBHBIE CBOWCTBA COOTBETCTBYIOIIUX MAaTEeMaTHUECKUX OOBEKTOB;
AHAJIMTUYECKUE U YKUCICHHBIC MOJAXOAbl U METOJbl PEIICHUS TUIIOBBIX MPUKIAIHBIX 3a]lad TCOpUU
BEPOSITHOCTEN.
YMETh:




HOHSTH 33/1a4y;
UCIIONIb30BaTh CBOW 3HAHUS [UIS pelieHHs (DyHIaMEHTAIbHBIX U TPUKIIAIHBIX 33124,
OLICHUTb TIPaBUIILHOCTH IIOCTAHOBKY 33/1a4H;
CTPOTO JI0Ka3bIBAaTh WM ONIPOBEPTaTh 3asBICHHE;
CaMOCTOSITEIbHO HAaXOAUTh AJTOPUTMBI DPEIICHHs NpoOiIeM, B TOM 4YHCIEe HECTaHIAPTHBIX, U
MPOBOJIUTH UX aHAJIH3;
CaMOCTOSITEIEHO BHJIECTh MOCIIEACTBHS PE3YJIbTaTOB;
TOYHO TPECTABIATh MaTeMAaTHYECKHE 3HAHHS 10 TEOPHH BEPOSTHOCTEH B YCTHOW M MUCHMEHHOM
dopme.
BJIQJICT!
HaBBIKM YCBOCHHS OOJIBIIIOTO KOJIMYECTBA MH(DOPMALUK U peleHHs 33/1a4 (B TOM YHCJIE CIIOXKHBIX);
HaBBIKH CAMOCTOSITEIIHOM PabOThl M OCBOCHHSI HOBBIX JIUCLHUILIMH;
KyJIBTypa TIOCTaHOBKH, aHaJHM3a W PEIICHUS MaTeMaTW4eCKUX W MPHKIAIHBIX 3a7ad, TPeOyIomuX
UCIIOJIb30BaHMs MaTEMaTHYECKUX TIOIXO/I0B U METOIOB UX PEILCHUS;
NPEJIMETHBIA S3BIK TEOPUU BEPOSTHOCTEH M HABBIKM T'PAMOTHOTO ONKMCAaHUS PEUICHUS 3a1ad u
NPENCTABICHUS PE3YJIbTAaTOB.

4. Conep:xanne TMCUMILIMHBI (MOAYJIs1), CTPYKTYPHMPOBAaHHOE 1O TeMaM (pa3jesiaM) ¢ yKazaHueM
OTBEJeHHOI'0 HA HUX KOJIMYeCTBA aKaJeMHYeCKUX YacOB 1 BH/I0B YUeOHbIX 3aHATHH

4.1. Paznenbl nuctMIInHbl (MOIYJIS) M TPYAOEMKOCTH IO BUAAM yUEOHBIX 3aHATHH

TpymoeMKOCTb 10 BHJAM Y4eOHBIX 3aHATHH, BKITIOYAs
CaMOCTOSTENIbHYIO padoTy, Jac.
Ne Tema (pa3znein) AMCUUTUIMHBL
Camocr.
Jlextiun | Cemunapsr | JlaGopat. paGoOTHI
pabora
1 MeToap! yCKOpPEHUSI BBIYUCIICHUN 2 2 2
) Mertonsl  mapajuienbHOH  00paboTKH ) ’ )
00sbIINX 00BEMOB JAHHBIX
MeTtonsl cepHanu3anuu Mojenen
3 MalIMHHOTO OOy4YeHHWs] W MPOBEACHUS 2 2 2
9KCTIICPUMEHTOB
4 OCHOBBI MAIIIMHHOTO OOYYEHUS 2 2 2
5 [TogroroBka JaHHBIX JUId  OOy4eHHS ) ) )
Mozenen
6 Bueapenne u momdepkka — Mopenen 5 5 5
MAaIIMHHOTO OOY4eHUs
Nroro gacos 15 15 15
[loaroroska k sK3aMeHy 0 gac.
OO01mas TpynoEMKOCTh 45 yac., 1 3au.ex.

4.2. CopaepxaHue IUCHUILTAHBI (MOIYJIsl), CTPYKTYpUPOBAHHOE 110 TeMaM (pasieiiam)

Cemecrtp: 8 (Becennuit)
1. JIuckpeTHbIe BEpPOSATHOCTHBIE IPOCTPAHCTBA.
JlucKkpeTHbIE BEpOSITHOCTHBIE TPOCcTpaHcTBa. Kiaccuueckoe onpenesieHne BeposTHOCTH. [IprumMepsl.
2. YcnoBHbIE BEPOSITHOCTH.

VYcnosHble BeposTHOCTH. PopMyiia onHoU BepositHocTr. Popmyita baiteca. IIpumepst



3. CiyyaiiHble JIEMEHTBI, CIy4aiHble BEJIMUUHBI U BEKTOPBHI.

CrnyyvaifHble BIIEMEHTBI, ClydaiHble BEJUYMHBI U BEKTOpHL. JlOCTaTOYHOE YCIIOBHE W3MEPUMOCTH
OTOOpaXKCHUS, CIICACTBUE JUIS CIIyY9alHBIX BEJIMYUH W BEKTOpOB. JIelcTBHA cO cilydallHBIMU
BEJTMYMHAMH.

4. OCHOBBI MALIMHHOTO O0YYeHHUs

Bugpr 3agay MammHHOTO 00y4deHHs (Kiaccupukanus, perpeccus, kiacrepusanus u mp.). OneHka
MoOJIeNiel MalTMHHOTO 00y4YeHHs (METPUKHU KauyecTBa, iepeoOyueHne, Heoo0ydeHue).

5. IloaroToBka JaHHBIX JJIs1 00yYEHUS MOJenen

Ounctka W mnpenoOpaboTka naHHBIX (00pabOTKa NPOMYIIEHHBIX 3HAYCHHH, HOpMaIHA3aLus,
KOIMPOBAHUE KaTErOpUaJIbHBIX NPU3HAKOB). Pa3neneHne nmaHHBIX Ha 00y4arollylo, BaJUJallMOHHYIO
U TECTOBYIO BBIOOPKH.

6. Baenpenne 1 moaepxka Mojielield MAaIlIMHHOTO O0YYCSHIMSI

Br16op mHCTpYyMEHTOB aiisi pa3paboTku U BHenpenus mojeneii (Python, OuOIMOTEeKH MalIMHHOTO
o0yueHHs, HHPPACTPYKTYpa sl pa3BepPThIBaHHS Mojeiel). MOHUTOPUHT M OOHOBIICHHE MOJEICH
MAaIIMHHOTO O0y4eHus (IPOBEpKa KauecTBa, MePHOANIECKOE OOHOBICHUE MOJIENIEH).

5. Onucanue MaTepuaJIbHO-TeXHHYECKOH 0a3bl, HeOOXOIMMON AJIl OCYLIeCTBJIECHHS 00pa30BATEJILHOIO
npouecca 1no JUCHUILINHE (MOIYJII0)

CranpaptHas yueOHasi ayAuTOPHS
6.IlepeyeHb pekoMeHAyeMOM JIUTEPATYPHI

OcHOBHas JIuTEparypa
Jlureparypa xadeapsr:
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

JomnonHurensHas aureparypa

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

7. llepedyeHn pecypcoB HH(POPMANMOHHO-TEJIEKOMMYHHKAIMOHHOI ceTH ""UHTepHET", HEOOXOTUMBIX
JJI51 OCBOEHHSI TUCIMIIJIMHBI (MOTYJIs)

http://dm.fizteh.ru/

8. IlepeyeHb HHPOPMALMOHHBIX TEXHOJIOTHIi, HCIIOIb3yeMbIX NPH OCYLIeCTBICHUH 00Pa30BaTeJIbHOIO
npouecca 1o JHCHUIIMHE (MOIYJII0), BKJIIOYAs NepedeHb He00X0ANMOro NPOrpaMMHOro odecrnedyeHnst
¥ MH(POPMAIHOHHBIX CIIPABOYHBIX CHCTeM (IPH HEOOXOAUMOCTH)

MYHLTHMCﬂHﬁHBIC TCXHOJIOTMU MOXXHO UCIIOJB30BATh HA JICKOUAX U NPAKTUYICCKUX 3aHATUAX, B TOM
YHCJIC Ha NPE3CHTAllUAX.

9. MeToauveckue YKazaHnus NJist oﬁyqaloumxm 0o 0OCBOCHMIO JTUCHUIIJINHBI (MO)_Iy.Tlﬂ)



1. PexoMeHIyeTcst YCHEIIHO CHAaTh KOHTPOJIbHBIE palbOThl, TaK KaK 3TO YHPOLIAET HTOTOBYIO

aTTCCTAIUIO IO MPCAMCTY.
2. I[J'ISI IIOATOTOBKH K HTOTOBOM aTTCCTalMu 110 NPCIAMCTY JIYUHIC BCCTO MCIIOJIB30BATH JICKIIMOHHBIC

MaTepHalbl.



NNPUJIOKEHHUE

OLIEHOYHBIE MATEPHAJIBI IO JUCLHATIIMHE (MOYJTIO)

10 HANPABJIEHUIO: [Ipuxiagnas MmareMaruka U HHQOpMaTrKa

Nnpo¢uJIb NOATOTOBKH: ATI360: ITepenoBsle METOABI HCKYCCTBEHHOTO MHTEIIEKTA
Oustex-mkona [Ipuknagnoit Maremaruku u Uapopmatiku
kadeapa MammMHHOTO 00y4YeHHs U HH(PPOBON ryMaHUTAPUCTHKH

Kypc: 4

KBaJIH(UKALUS: OakanaBp
Cemectp, hopMBI IPOMEKYTOUHOH arTectanuu: 8 (BeceHHul) - JlnddepeHunpoBaHHbIi 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

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

I1K-2 CiocobeH caMOCTOSTEILHO HIIA B
Ka4eCTBE 4ieHa (PYKOBOIUTEIIS) MAJIOTO
KOJUIEKTUBA OPTraHU30BLIBATH M IPOBOIUTH
Hay4YHbIC UCCIICJIOBAHUS U UX allPOOaIUio

[IK-2.2 Cnoco0eH IUIaHUPOBaTh W TPOBOJAWUTH HAYYHBIC
HCCIICAOBAHMUS CaMOCTOSTEIbHO MM B KaueCcTBE WICHA
(pyxoBonuTENs ) MAJIOTO HAYYHOTO KOJUIEKTHBA

[IK-2.3 CnocobeH mpoBOAWTH ampoOaIio pe3yJIETaTOB
HAYYHO-HCCIIET0BATEIHLCKON paboTh MOCPEICTBOM
TyONMKAIMY HAYYHBIX CTAaTeH U y4acTusl B KOH(pepeHIuIx

2. Iloka3aTe/in OLIEHUBAHUA KOMITETEHIUA

B pesynbrare uzyuenus nucuniuinabl «llognepxka 1 BHEAPEHNUE PELICHUI HA OCHOBE MAIIMHHOTO O0y4eHUs
B IT pa3paboTke» oOydarouuiicst JOIKEH:

3HAThb:

(byHIaMEeHTaJIbHBIE TOHATHSI, 3aKOHBI TEOPHH BEPOSATHOCTEH;

COBpPEMEHHBIE TPOOJIEMBbI COOTBETCTBYIOILIMX Pa3esiOB TEOPUH BEPOSTHOCTEH;

MOHATHUS, AKCHOMBI, METO/bl [OKa3aTeJIbCTBA M J0KA3aTelIbCTBA OCHOBHBIX TEOPEM B pasjeinax,
BXOZSIINX B OCHOBHYIO 9acTh LIUKJIA;

OCHOBHBIE CBOMCTBA COOTBETCTBYIOIMX MAaTEMAaTHYECKUX OObEKTOB;

AHAINTUYECKHE W YUCIICHHBIC MOAXOABI M METOIbI PEIICHUS! THUIIOBBIX MPUKIAAHBIX 3a/1ad4 TCOPHH
BEPOSITHOCTEH.

YMeThb:

HIOHATH 337a4y;

MCIOJIb30BaTh CBOM 3HAHUS JJIsl pelieHus GyHAaMEHTaIbHBIX U MIPUKIAAHBIX 3a7ad;

OLIEHUTh NIPaBUJIBHOCTH IOCTAHOBKY 3a/1a4H;

CTPOrO JOKa3bIBATh WIHM OIPOBEPraTh 3asBICHUE;

CaMOCTOSITEIbHO HAaXOAUTh AJITOPUTMBI peIleHHs HpolsieM, B TOM 4YHCJIE€ HECTaHIAPTHBIX, U
MPOBOJUTH UX aHAIIN3;

CaMOCTOSTEIbHO BUETh I10CIEICTBUSI PE3YIIBTATOB;

TOYHO TPEACTABIATh MaTeMaTHYECKUE 3HAHHS 10 TEOPHH BEPOSTHOCTEW B YCTHOM M NMHCBMEHHOHN
dopme.

BJIaJeTh:

HaBBIKH YCBOEHUS OOJIBIIOTO KOJIMYECTBa MH()OPMAIMK U PEICHUs 33134 (B TOM YHCIIE CJIOXKHBIX);
HaBBIKM CAMOCTOSTEIILHOM pabOThl M OCBOCHHUS HOBBIX JHCLIUILIHNH;

KyJbTypa MOCTAaHOBKH, aHaln3a M PEIICHUS MaTeMaTHYECKUX M MPUKIAAHBIX 3a7a4, TPEeOyIOMMX
UCII0JIb30BaHUS MATEMATUUECKUX I10IX0/I0B U METO/IOB UX PELICHUS;

MPEIMETHBIM SI3BIK TEOPHUH BEPOSTHOCTEW W HABBIKM TI'PaMOTHOTO OINMCAHMS PEIICHHS 3a4ad H
IIPEICTABICHUSI PE3YJIBTATOB.

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

[IprMepbl fOMaHUX 3aJaHAN




1. Touka X BBIOWpaeTCsl CIyd4alHBIM OOpa30M M3 MPSMOYTOJILHWUKA CO CTOpOHaMH JauHOW 1 u 2.
HatimuTe BeposSTHOCTH 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
(aeripepriBuble Ha (0,1)) &, 1, & + n coorBeTcTBeHHO. 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 cityqaiiHoe 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) E2nP — E27B) E3 n P — £37?

4. IlepeyeHb THNOBBIX (IPMMEPHBIX) BOIIPOCOB M TeM JJISI IPOBEAEeHHUA IIPOMEKYTOYHOM aTTecTalluu
o0yuyarommxcst

IlepeueHb KOHTPOJIBHBIX BOIIPOCOB K 3K3aMEHY:

1. BepositHocTHOe npocTpaHcTBO. AkcuoMbl Konmoroposa. Teopema O HENPEPHIBHOCTH B «HYJIE»
BEPOSITHOCTHON MEpBHI.

2. JlucKkpeTHBIE BEpOATHOCTHBIE TpocTpaHcTBa. Knaccuyeckoe omnpenenenue BepositHocTH. [Ipumepsr.
3. 'eomeTpuueckue BeposTHOCTH. [Ipumepsl.

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

5. Teopema 0 MOHOTOHHBIX Kjaccax.

6. HesaBucumoctb coObiThii M cucteM coObituid. [lpumep bepnmreiina. Jlemma o moctarodHom
YCIIOBUY HE3aBUCHUMOCTH CUI'Ma-areop.

7. Teopema Kapareonopu o NpoaoJKeHUH BEPOSITHOCTHON Meph! (J10Ka3aTelbCTBO €JUHCTBEHHOCTH).

8. ChyuwaiiHple BENMYMHBI B JUCKPETHBIX BEPOSTHOCTHBIX IpocTpaHcTBax. HesaBucumocts oOT
CIIy4YalHbIX BEJIMYMH. MaTeMaTU4eCKOE OXXUAAHUE CIIy4allHOM BEJIIMYMHBI, €€ OCHOBHBIE CBOMCTBA.
JHucnepcus, KOBApUaHTHOCTh M UX CBOMCTBA.

9. CnyuaiiHble 3J€MEHTHI, ClIy4aiHble BEJIMYUHBI U BEKTOpHI. JlOCTAaTOUHOE YCIIOBHE U3MEPUMOCTHU
OTOOpaXeHMs, CIENCTBUE Uil CIy4allHBIX BEJIWYMH M BEKTOpOB. JleHCTBUS €O Cily4allHBIMU
BEJIMYUHAMH.

10. HezaBHCHMMOCTH OT MPOM3BOJIBHOTO Habopa ciy4dalHbIX BenW4yuH. KpuTepuil He3aBHCHMOCTH,
TeopeMa O HE3aBUCHUMOCTH OOpeneBCKHX (YHKIMH OT HENepeceKarolXcsi MHOXKECTB HE3aBUCHMBIX
CIIy4ailHbIX BEJIMYUH.

11. Maremarndeckoe OXHJaHWE CIlydallHOW Benn4uHbI (MHTerpai Jlebera B BEpOSTHOCTHON Mepe):
OTIpeJleICHUEe TPOCTHIX, HEOTPULATENbHBIX M IPOM3BOJIBHBIX CIydyallHbIX BenuuuH. I[IpoBepka
OIIPEIEIICHUM.

12. OcHOBHBIE CBOMCTBa MaTeMarHU4yecKoro okuaaHus. Teopema O MaTeMaTHU4eCKOM OXKUIAHUH IS
MPOU3BEACHUS HE3aBUCUMBIX CITy4alHBIX BEJTUYMH.

13. [ucnepcus, KOBapHMaHTHOCTh W uX cBoicTBa. HepasenctBo Komm-bynsikoBckoro. Jlucnepcus
CyMMBbl HE3aBUCHMBIX CIIydailHBIX BednuuH. KoBapwalmoHHas Marpuua CiIydyailHOro BEKTOpa, ee
HEOTpULIaTeNbHAas OIPEACICHHOCTD.

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

15. Tumel cXOIMMOCTH CIydallHBIX BENWYMH, MX B3anMocBA3b. Kpurepuit Komm cxomumocTtn ¢
BEpPOATHOCTHIO 1.

16. HepaBenctBo KommoropoBa. Teopema cxoguMoOCTH [Jisi TOYTH HaBEpPHSAKA CEPUM CIIyHalHBIX
BEJIMYUH.

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

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

19. Jlemma bopens Kanrennu. YcuneHHbIN 3aKoH OONBIIMX YHUCEN AJIi HE3aBUCHMBIX OJUHAKOBO
pacnpeeneHHbIX ClyyailHbIX BEIMYMH C OTPaHUUYEHHBIM MaTeMaTHu4eCKUM OKUAAHUEM.

20. ®opmyna mepecyera MaTeMaTHYECKUX OXKHUIaHUM. Teopema o0 3aMeHe MEPEeMEHHOI B MHTeTpae
JleGera.

21. Ilpsimoe mpowusBeneHHE BEPOSTHOCTHBIX mpocTpaHcTB. Teopema @ybunu (b / d). CoBmectHOE
pacrpeeneHue KOHeyHOro Habopa cirydaiiHbIX BeanuuH. CBepTKa pacupeieneH .



22. Cnabast CXOOMMOCTh M CXOAUMOCTh B OCHOBHOM BEpOSITHOCTHBIX Mep. Teopema Anekcanaposa (0 /
r). Teopema 00 SKBHBAJIEHTHOCTH CXOAMMOCTH IO PACTIPEENICHNIO CIIy4alHbIX BEIMYUH U CXOIUMOCTH
(GyHKUMH pacnpeaeneHus BO BCEX TOUKaX HEMPEPHIBHOCTHU NPeACIbHON (PyHKIIUH.

23. Ilnan tectoB bepHymm u noauHOMUaNbHBIN IU1aH. IIpenensHble TeopeMsbl ais cxemsl bepHymin:
teopema [lyaccona u reopema Myaspa-Jlamaca (b / d).

24. XapakrepucTuueckue (yHKIMH BEPOSTHOCTHBIX Mep. (QYHKLUWHU pachpelesieHus, Ccly4aiHble
BEJIMYUHBI U BeKTOpHl. [Ipumepbl. OCHOBHBIE CBOWMCTBA XapaKTEPUCTUYECKUX (DYHKIHMHA CIy4JaiHbIX
BEJIMYHH.

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

26. Teopema HempepbIBHOCTH AJisi XapakTepuctudeckux QyHkiuil (b / d). LlenTpanbaas npenenbHas
TeopeMa Uil He3aBUCUMBIX OIMHAKOBO PACIIPEACIICHHBIX CIyYalHbIX BEJINYHH.

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 monuHOMHANbHBIN nu3aiH. [lpenenbHble TEOpeMbl IS CXEMBI
Bepnymnu: Teopema [lyaccona u reopema Myaspa-Jlamaca (b / d)

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

Kpurepun onennBanus

Onenka «ommnyHO (10)» BBICTAaBISETCS CTYICHTY, MPOSBUBIIEMY BCECTOPOHHEE, CHCTEMATHYECKOE U
DIyOOKOe 3HaHWE MaTepualia 00pa30BaTeiIbHON MPOrpPaMMBI, CAMOCTOSTENBHO BBIIIOJIHMUBIIEMY BCE
3a7laHus], MPEAYCMOTPEHHBIE NPOrpaMMON, IIIyOOKO H3yYMBIIEMY OCHOBHYIO U JIOTIOJHHUTEJIBHYIO
JUTEPaTypy, PEKOMEHIOBAHHYIO MIPOrpaMMOM. , aKTUBHO pa0oTaeT B Kjacce M MOHHMAET OCHOBHBIC
Hay4yHbIe KOHIICTIIMH 110 U3y4yaeMOW ANCIMIUIMHE, TPOSBIII TBOPUYECKUI MOAXO U HAYUHBIH MOIXOA B
MOHMMAaHUM W NPEACTABICHUM Marepuaja o0pa30oBaTEJbHOM MPOrpaMMbl, OTBET Ha KOTOPBIA
XapaKTepu3yeTcs UCIOIb30BAaHUEM OOTaThIX M a/IeKBAaTHBIX TEPMHHOB, a TAK)Ke MOCIEI0BATEIbHBIM H
JIOTUYHBIM M3JIOKEHUE MaTepuana;

Ouenka «omM4HO (9)» BBICTABISAECTCA CTYACHTY, KOTOPBIH IPOIEMOHCTPHPOBAI BCECTOPOHHEE
cUCTeMaTh4yecKoe 3HaHUe Marepuana oOpa3oBaTeNbHOW MPOrpaMMbl, CAMOCTOSATEILHO BBITIOJIHHUI BCE
3a7a4d, MPEAyCMOTPEHHBIE INPOrpaMMOi, IITyOOKO YCBOMJI OCHOBHYIO JIUTEPaTypy M 3HAKOM C
PEKOMEHIyeMOH JOTOIHUTEIBHON JINTEPaTypoil. IO mporpaMme, akTUBHO MpopadoTan Ha 3aHATHUSX,
[OKa3aJl CUCTEMHOCTb 3HAHUM 1O JUCLUIUIMHE, AOCTAaTOYHYIO JUIsl JajdbHEHIIEro U3y4eHUs, a TaKxke
YMEHHUE CaMOCTOSITENIBHO PACIIUPIATH €€, OTBET KOTOPOW OTIMYAETCS TOYHOCTBIO HCIOJIB3YEMBIX
TEPMUHOB, a U3JIOKEHNE MaTepHalla B HEM I0CIIe/I0BATEIIBHOE U JIOTUYHOE;

Onenka «omIM4YHO (8)» BBICTABISIETCA CTYIEHTY, KOTOPBIM MPOSBWI TOJHOE 3HAHWE Marepuasa
00pa3oBaTeIbHOM MPOTrpaMMbl, HE JIONMYCKAET CYIIECTBEHHBIX HETOYHOCTEH B CBOEM OTBETE,
CaMOCTOATENBHO BBIMOJIHWI BCE 3aJaHMsl, NPEAyCMOTPEHHBIE MPOrPaMMON, H3yYWI OCHOBHYIO
JUTEpaTypy, PEKOMEHIOBAHHYIO Y4eOHOH mporpamMmoi. mporpamma, akTHBHO Npopa0OTaHHAas Ha
3aHATHUSAX, IOKa3ajda CHCTEMHOCTh €ro 3HAaHUH MO OUCHMIUIMHE, JOCTAaTOYHBIX Ui JajlbHEHIIEro
U3Y4EHUSs, a TAKXKE CIIOCOOHOCTh CAMOCTOSITEIBHO UX PACIINPATH;

Onenka «xopomo (7)» BBICTABIAETCS CTYIOCHTY, KOTOPBI MPOSBUJI JOCTAaTOYHO IIOJHOE 3HAHUE
Marepuasiia 00pa3oBaTeNbHOM MPOTrpaMMbl, HE JAOIYCKAaeT CYIIECTBEHHBIX HETOYHOCTEH B OTBETE,
CaMOCTOATENIBHO BBIMOJIHWI BCE 3aJaHMsl, NPEAyCMOTPEHHBIC MPOrPaMMON, H3y4WI OCHOBHYIO
PEKOMEH/IOBaHHYIO JIUTEPaTypy IO MporpaMme, aKTUBHO padoTasl Ha 3aHATHSX, OKa3aJl CUCTEMHOCTh
CBOMX 3HAHMH MO JOWUCUUIUIMHE, AOCTAaTOYHBIX [UIA JaJbHEHIIEro H3ydeHHUs, a TaKkKe YMEHHE
CaMOCTOATENBHO UX YCUIINBATb;

Ouenka «xopomo (6)» BBICTABIAETCS CTYICHTY, KOTOPBIM MHpPOSBMI JOCTAaTOYHO IOJHOE 3HAHUE
Marepuaia 00pa3oBaTeNIbHON IPOrpaMMbl, HE JOMYCKAET CYIIECTBEHHBIX HETOYHOCTEH B CBOEM OTBETE,
CaMOCTOATEJIBHO BBIIIOJIHMUII OCHOBHBIE 33/1a4M, IIPEAYCMOTPEHHBIE IPOrpaMMOI, U3y4us OCHOBHYIO
JUTEpaTypy. PEKOMEHI0BaH MPOrpPaMMON, MOKa3aJl CUCTEMATHYHOCTh CBOMX 3HAHHUH 0 TUCLMIUIMHE,
JOCTaTOYHYIO JUIsl JaJIbHEHIIEro U3y4eHus;



Omuenka «xopomo (5)» maercs CTyAeHTY, IPOJICMOHCTPUPOBABIIEMY 3HAaHHE Marepuaia OCHOBHOMN
oOpa3zoBarenbHONH MporpaMMbl B 00beMe, HEOOXOAMMOM JUIsl JajbHelniero oOyueHust U Oymyiiei
paboThl 1O Tpodeccruu, KOTOPBIi, He MPOSBIAS JOCTATOYHON aKTUBHOCTH Ha ypOKaX, TEM HE MEHee
CaMOCTOSITEJIFHO BBITIOJHSI OBJIAJe]l OCHOBHBIMH 3aJladaMH, HPEIYyCMOTPEHHBIMU IIPOrPaMMOIA,
OCBOHMJI OCHOBHYIO JIUTEpaTypy, PEKOMEHIOBAaHHYIO IPOTPaMMOM, JOIYCTWJI OIHMOKM B UX
BBINIOJIHEHUM M OTBETEC BO BPEMsI TECTHPOBAHUS, HO MMEET HEOOXOIMMBIC 3HAHMS Uil UCIIPABICHUS
3THUX OMHMOOK CaMOCTOSTEIIBHO;

OueHka «yZOBICTBOPUTEILHO (4)» HAAaeTCsl CTyAEHTY, OOHApyXHMBIIEMYy 3HaHHWE Marepuajia OCHOBHOM
o0Opa3oBareIbHOM HporpaMMbl B 00beMe, HEOOXOAMMOM JUIsl JajbHeWmiero oOyudeHus u Oymyiei
paboThl 1O mpodeccruu, KOTOPBIil, He MPOSBIAS JOCTAaTOYHOM aKTUBHOCTH HA ypOKaxX, TEM HE MEHee
CaMOCTOSITENBHO BBINOJIHSAJ BBIMOJIHHAI OCHOBHBIE 33]1a4H, MPEIyCMOTPEHHBIE MPOrPaMMOM, U3y4dnI
OCHOBHYIO JIUTEPATypy, HO IOMYCTHJI OUIMOKH B UX BBINOJHEHUH U B CBOEM OTBETE BO BPEMsI TECTa, HO
UMeeT HeoOXOAUMBIE 3HAHUS JUIsl ICIIPABJICHUS ATHX OMIMOOK MOJ pPyKOBOACTBOM IPEIIOJaBaTels;

OueHka «ynoBIETBOPUTEILHO (3)» BBICTABISIETCS 00ydaroIeMycsi, IPOsIBUBILIEMY 3HAaHHE MaTepHhaja
OCHOBHOW 00pa3oBaTeibHON MporpaMMmbl B 00beMe, HEOOXOOMMOM Ui AajbHEHIIero oOy4YeHHUs H
Oynymieir paboTsel mo mpodeccud, He NPOSBUBIIEI0 AKTUBHOCTH Ha 3aHATHIX, CaMOCTOSTEIIHLHO
BBITMIOJIHUBLIETO OCHOBHBIC 33Ja4M, MPEAyCMOTPEHHBIC HMpOrpaMMa, HO JOIMYCKalolas OMMUOKH B UX
BBIIIOJTHEHUM W B OTBETE€ IPU TECTUPOBAHUM, HO OOJajaromias HEOOXOAMMBIMHU 3HAHUSAMH JUIS
YCTpaHEeHHS 0J] PYKOBOACTBOM IperojaBaresis Hanobosee CylecTBEHHBIX OIHO0K;

OmueHka «HEYIOBICTBOPUTEIHHO (2)» HaeTCsl CTYACHTY, KOTOPBII MOKa3al MpoOeibl B 3HAHHUAX WIIH
HEIOCTaTOK 3HAHWW 10 3HAYUTEIHHON YacTH MaTepHrajia OCHOBHOM 00pa30BaTEIbHOM MPOrpamMmbl, HE
BBINTOJTHUJI CAMOCTOSATENIFHO OCHOBHBIC 33/1a4H, TpeOyeMble MPOrpaMMOi, JOMYCTHII IPUHIUITHATbHbIE
OIMOKK B BBINIOJHEHUE NPEAYCMOTPEHHBIX NPOTPaMMOM 3ajad, KOTOPHI HE MOXET MPOAOJIKHUTH
yueOy wuiInM HavyaTh NPOQGECCHOHANBHYIO NESITENbHOCTh ©0€3 JONOJIHUTEIbHOM IOATOTOBKU IIO
paccMaTrprBaeMol AUCLUUILIMHE;

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

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

Bo BpCMs 53K3aMCHA CTYACHTY pa3pCiacTCs UCIIOJIb30BaTh NPOrpaMmMy JUCHUIIINHBI.



