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: [Ipuxnagnas MmareMaruka U HH(oOpMaTrKa
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.

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 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

VYK-2.1 ®opmynupyer B paMkKax 0003HAU€HHON MPOOIEeMBbI
Lenb, 3aJaud, AakTyaJlbHOCTb, 3HAaYUMOCTb (HAyuyHYIO,
MPaKTUYECKYI0, METOANYECKYIO U UHYIO B 3aBUCUMOCTH OT
TUIIA TPOEKTa), OXUIAEMbIE pe3yJbTaTbl U BO3MOYKHBIE
cdepbl UX IPUMEHEHUS

YK-2.2 Criocoben MPOTHO3UPOBATh pe3ynbTar
AESATEeIbHOCTH M ITAHMUPOBATh MOCIIEIOBATEILHOCTD IaroB
s JAOCTIDKCHUS JaHHOTrO  pesynbrara. Dopmupyer
WiaH-TpaQuK peanu3aluyd IPOEKTa B LEIOM M IUIaH
KOHTPOJISI €T0 BBITTOTHEHUS

YK-2 CnocoGeH ynpasiaTh IPOEKTOM Ha BCEX
JTamax ero >KU3HEHHOTO LKA

VYK-2.3 CnocobeH opranu3oBaTh ¥ KOOPAWHUPOBATH paboTy
YYaCTHUKOB MpOEKTa, o0ecreynBarh paboTy KOMaH[IbI
HEOOXOAUMBIMU PeCypcaMu

VK-2.4 Ilpeacrapnsier myOIMYHO Pe3yabTaThl MPOEKTa (MK
OTHENBHBIX €ro JTamoB) B (OpME OTYETOB, CTaTeH,
BBICTYIUICHMH Ha HAyYHO-NPAKTUYECKUX KOH(EpeHIUsIX,
ceMUHapax | T.II.

OIIK-6.1 Cnocoben ananmu3upoBarh 3ajady, [JIAHHPOBAThH
MyTH pEIeHHs, MpeyiaraTh U KOMOWHUPOBATH CIOCOOBI

peleHus
OIIK-6.2 CnocobeH paspabaTbiBaTh W MOJEPHU3UPOBATH
pOrpaMMHOE u anmnaparHoe o0ecrnieyeHue
MH()OPMAIMOHHBIX U ABTOMATH3UPOBAHHBIX CUCTEM
OIIK-6 Criocoben BbIOMpaTh 1 (MIIN) OIIK-6.3 CmocobeH WCIONB30BaTh MCCIIEAOBATEIBCKUE
pa3palarbIBaTh MOAXOBI K PEIICHUIO TUMIOBBIX |METOJbI MPH PEIICHUN HOBBIX 3aja4, MPUMCHSS 3HAHHS W3
Y HOBBIX 33/1a4 B 001aCTH HHPOPMATUKH U pa3IMYHBIX 00nacTell HayKu (TEXHHUKH)
BBIYUCIIUTENILHOW TEXHUKH, YYUTHIBAS OIIK-6.4 BinageeT aHAJIMTUYECKUMU M BBIYUCIUTEILHBIMHA
0COOCHHOCTH W OTPAHIYCHIS Pa3IHIHBIX METOJaMH pELICHMs], TOHNMAET U YYUTHIBAECT HA MPAKTHKE
METONOB pCIICHUA TPaHULBI IPUMEHUMOCTH ITOJIy9aEMBbIX PEIICHUH
OIIK-6.5 CmocobeH  caMOCTOATENBbHO  MPHOOpETaTh,
pa3BHUBaTH u HPUMEHATh MaTreMaTH4YecKHe,
€CTECTBEHHOHAYYHbIE, COLIMATBHO-DKOHOMUYECKUE  H

npodeccuoHabHbIe 3HAHUS sl PELIeHUs] HeCTaHAapTHBIX
3a1a4, B TOM 4YHCIE B HOBOM WJIM HE3HAaKOMOW cpele W B
MEXIUCLUITIMHAPHOM KOHTEKCTE




3. IlepeyeHb NIAHMPYEMBIX Pe3yIbTATOB 00yUeHHUs! N0 AUCHMILINHE (MOLYJII0)
B pesynbrare 0CBOHUS AUCLUIIMHBI 00y4alOIINeCs JOIKHbBI

3HAThb!
(yHIaMEeHTaJIbHBIE TOHATHS, 3aKOHBI TCOPHH BEPOSTHOCTEH;
COBpEMEHHbIE POOJIEMBI COOTBETCTBYIOIINX Pa3/IeiOB TEOPHH BEPOSATHOCTEH;
MOHATHUS, aKCHOMBI, METOMbI JOKa3aTeJbCTBA M JOKa3aTelIbCTBA OCHOBHBIX TEOpPEM B pazielnax,
BXOJISIIIX B OCHOBHYIO YacTh ITHKJIA;
OCHOBHBIE CBOWMCTBA COOTBETCTBYIOIINX MAaTeMaTHUECKUX OOBEKTOB;
AQHAJIMTUYECKHE M YUCIICHHBIE MOAXObl U METOJbl PEIICHHUs] TUIOBBIX MPHUKIATHBIX 33/a4 TEOPUHU
BEpPOATHOCTEM.
YMETh!
HOHSTH 33734y
UCIIONIb30BaTh CBOM 3HAHUS [UIS pelleHus (QyHAaMEeHTaIbHBIX U MPUKJIAJAHBIX 3a1a4;
OLICHHUTH TPABHIBHOCTh IOCTAHOBKY 3a/1a4H;
CTPOTO JIOKa3bIBATh WIIM OIIPOBEPraTh 3asiBICHHE;
CaMOCTOSITEIbHO HAaXOAUTh aJITOPUTMBI pelleHus npoliieM, B TOM 4YHCJIE€ HECTaHIAPTHBIX, U
MPOBOIUTH UX aHAJIN3;
CaMOCTOSTEIBHO BUETh MOCIEACTBHSI PE3YIIbTATOB;
TOYHO TPEICTABIATh MaTeMaTUYECKUE 3HAHMS 110 TEOPHH BEPOSTHOCTEH B YCTHOW M NMHUCHMEHHOM
dhopme.
BIIAJICTh!

HaBBIKM YCBOCHHS OOJIBIIOTO KOJMUECTBAa MH(OPMALIK 1 peIIeHHs 3a/1a4 (B TOM YHCJIE CIIOKHBIX);
HAaBBIKH CAMOCTOSITEJIbHON pabOThl M OCBOCHUS HOBBIX AUCLUILINH;

KyJIbTypa TOCTaHOBKH, aHaJM3a M PELICHUS MaTeMaTH4ecKuX M MPUKIAJHBIX 3a7ad, TpeOyromux
HCIIOJIb30BaHUsI MaTEMATHYECKHX MOAXOA0B U METOJOB UX PELICHUS;

IPEIMETHBIH $3bIK TEOPUU BEPOSTHOCTEM M HaBBIKM I'DAMOTHOIO OIIMCAHMs pEIleHUs 3ajad U
MIPENCTABICHUS PE3YJIbTATOB.

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

4.1. Paznenbl TUCIMITIMHBI (MOJYJISI) ¥ TPYJIOEMKOCTH TI0 BUJaM yUEOHBIX 3aHSATHIA

TpynoeMKOCTb 110 BUaM Y4eOHBIX 3aHATHH, BKIIIOYAs
CaMOCTOSITENIbHYO padoTy, Jac.
No Tema (pa3nen) TUCIUTUTMHBI
Camocr.
Jlekrum | Cemunapsr | JlaGopar. paboTs
pabora
1 MeTtoas! yCKOpEHHsI BBIYUCIICHUI 10 10
) Mertonel  mapajuienbHOH  00paboTKU 10 10
00JIBIINX 00BEMOB JAHHBIX
Mertoubl cepuaIu3aluu (S (57
3 MaIIMHHOTO OOy4YeHHs] ¥ MPOBEACHUS 10 10
JKCIIEPUMEHTOB
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. JluckpeTHble BEPOATHOCTHBIE IIPOCTPAHCTBA.

JluckpeTHbIe BEpOATHOCTHBIE ITpocTpaHcTBa. Kitaccuueckoe omnpenenenue seposiTHocTu. [Ipumepsr.
2. YcnoBHbIE BEPOSITHOCTH.

VYcnosHele BeposTHOCTH. PopMyiia onHoU BepositHocTr. Popmyita baiteca. IIpumepst

3. CiyyaiiHble JIEMEHTBI, CIy4aiHble BEJIMUUHBI U BEKTOPBHI.

CrnyyaifHble BIIEMEHTBI, CilydaiHble BEJHYMHBI U BEKTOpHL. JlOCTaTOYHOE YCIIOBHE W3MEPUMOCTH
OTOOpaXKCHUS, CIIEACTBUE JUIS CIIyY9alHBIX BEJIMYUH W BEKTOpOB. JlelcTBHA cO cilydyaliHBIMU
BEJTMYMHAMH.

5. Onucanue MaTepuaJIbHO-TeXHHYECKOH 0a3bl, HeO0XOMMO AJIsl OCYIeCTBICHHS 00Pa30BATEILHOIO
npouecca 1o JHCHUIIMHE (MOLYJII0)

CrannapTHas ydeOHas ayTUTOpHs
6.IlepeyeHnb pekoMeHyeMOii TUTEPATYPbI

OcHoBHas nuTeparypa
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 xadeapsr:
1. Maarten van Steen, Andrew S. Tanenbaum. Distributed Systems.
CreateSpace Independent Publishing Platform, 2017

7. llepedyenn pecypcoB HH(POPMANMOHHO-TEJIEKOMMYHMKAIMOHHOI ceTH ""UHTepHeT" , HEOOXOTUMBIX
JJIS1 OCBOCHUSI JUCHMILIUHBI (MOLYJIs1)

http://dm.fizteh.ru/

8. IlepeyeHb MH(POPMANMOHHBIX TEXHOJIOTHIi, HCIIOIb3yEeMbIX NIPH OCYLIECTBJICHNH 00Pa30BaTeILHOIO
npouecca 1o JMCuMILInHe (MOAYJII0), BKJIIOYasi lepeYeHb He00X0AUMOr0 NPOrpaMMHOI0 odecredyeHust
H HH(POPMALMOHHBIX CIIPABOYHBIX CHCTEM (IIPH HEOOXOAMMOCTH)

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

9. MeToauyeckue yKazaHusi AJis1 00y4ar0IIMXCs 10 OCBOCHUIO U CHUIIMHBI (MOIYJIs1)

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

2. JIng mOATOTOBKM K MTOTOBOM aTTeCTallMH IO MpeIMeTy JIydllle BCEro HCIOJIb30BaTh JIEKIIMOHHBIE
MaTepHualbl.



NNPUJIOKEHHUE

OLIEHOYHBIE MATEPHAJIBI IO JUCLHATIIMHE (MOYJTIO)

110 HANIPABJICHUIO: [Ipuxiagnas MmareMaruka U HHQOpMaTrKa
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

Kox 1 HauMeHoBaHHE KOMIIETEHIINHA

NHaukaTopsl JOCTHKEHHS KOMIIETEHIINH

YK-2 CriocoGeH ynpaBisiTh IPOEKTOM Ha BCEX
JTanax ero >KU3HEHHOTO IUKJIa

YK-2.1 ®opmynupyer B pamMkax 0003HAUEHHOH MPOOIEeMBbI
Henb, 3aJadd, aKTyaJbHOCTh, 3HAYUMOCTh (HAy4HYIO,
NPaKTUYECKYI0, METOJMYECKYI0 U MHYIO B 3aBUCUMOCTU OT
TUIA TPOEKTa), OXHIAEMBbIC pE3yIbTaThl M BO3MOXKHBIC
cdepbl UX MPUMECHEHUS

YK-2.2 Criocoben MIPOTHO3UPOBATh pe3yabTar
NEeSITeIbHOCTH U IUIAHUPOBATh MOCIICAOBATEIbHOCTh 1IaroB
I JAOCTWXKGHUS  JaHHOro  pesynerara. ®Dopmupyer
IIaH-TpaduK pealu3alud OPOeKTa B LEJIOM U IUJIaH
KOHTPOJISI €T0 BHITOJITHEHUS

VYK-2.3 CriocobeH opranu30oBarh ¥ KOOPAUHUPOBATH paboTy
Y4aCTHUKOB IMPOEKTa, olecneynBars paboTy KOMaHIbl
HEOOXOIMMBIMHU pecypcamMu

VK-2.4 Ilpeacrapnsier myOIMYHO PE3yabTaThl MPOEKTa (UK
OTHENBHBIX €ro J3TamoB) B (¢OpMe OTYETOB, CTaTeH,
BBICTYIUVICHMH Ha HayYHO-NPAKTUYECKUX KOH(pEPEHIHSIX,
CeMMHapax U T.II.

OIIK-6 CriocoOeH BBIOUpATh U (HITH)
pa3pabaThIBaTh MOJXOJIbI K PEIICHHIO THIIOBBIX
Y HOBBIX 337124 B 001acTH HH)OPMATUKH U
BBIYMCIIMTEIIbHOW TEXHUKH, YUUTHIBAS
O0COOCHHOCTH U OTpaHUUCHUS Pa3TMYHBIX
METOJIOB PEIICHUSI

OIIK-6.1 CrocobeH aHamu3upoBarh 3ajady, [JIaHUPOBAThH
MyTH PEIIeHHs, MpelaraTb U KOMOWHUPOBATH CHOCOOBI
peleHus

OIIK-6.2 CnocobeH pa3pabaTbiBaTh U MOJCPHU3UPOBATH
IIPOrpaMMHOE u anmnapaTHoe obecrieueHne
WH(POPMALIMOHHBIX U aBTOMaTU3UPOBAHHBIX CUCTEM

OIIK-6.3 CrnocobeH HCIIOIL30BaTh MCCIENOBATEILCKUE
METOJIbI TIPU PEIICHUM HOBBIX 3a/1a4, MPUMEHSA 3HAHUS W3
pa3iIuyHBIX 001acTell HayKu (TEXHUKH)

OIIK-6.4 BnageeT aHAaIUTUYECKUMH U BBIYUCIUTEILHBIMHA
METOJaMU pelIeHHs], TOHUMAeT U YYUTHIBAET HA MPaKTHKE
CPaHUIbl MPUMEHUMOCTH MOJIYyYaeMbIX PEIICHUN

OIIK-6.5 CmocobeH  caMOCTOATENBHO  MPHOOpETATH,
pa3BUBATh u MPUMEHSTh MaTeMaTU4eCKHe,
€CTEeCTBEeHHOHAYYHEIE, COLIMAJIbHO-PKOHOMHUYECKHE Hu
npodeccroHanbHbIe 3HAHUS JI PEIISHUS HECTaHIapTHBIX
3a7a4, B TOM YHUCJIE€ B HOBOW WJIM HE3HAKOMOH Cpene U B
MEXIVCIUILTAHAPHOM KOHTEKCTE

2. Iloka3aTe/in OLIEHUBAHUA KOMITETEHIUA

B pesynbrare uzyuenus nqucuuiuivgel «llognepikka U BHEApEHUE peIIeHUI Ha OCHOBE MAIIMHHOI'O O0y4eHUs»

00yJarouics JTOIDKEH:

3HAThb:

(byHIIaMEeHTaJIbHBIE TOHATHSI, 3aKOHBI TEOPHH BEPOSATHOCTEH;
COBpPEMEHHBIE TPOOJIEMBbI COOTBETCTBYIOLINX Pa3esiOB TEOPUH BEPOSTHOCTEH;
MOHATHUS, AKCHOMBI, METO/bl [OKa3aTesbCTBA M J0KAa3aTelIbCTBA OCHOBHBIX TEOPEM B pasjeinax,

BXOAAIIHUX B OCHOBHYIO YaCTh IIUKIJIA,

OCHOBHBIE CBOMCTBA COOTBCTCTBYIOIINUX MATEMAaTUUICCKUX O6’beKTOB;
AHAJIMTUYCCKUC U YHUCJICHHBIC MMOAXOAbI U MCTOABI PCHICHUSA TUIIOBLIX MPUKIAAHBIX 3ada4 TCOPUU

BEPOSITHOCTEN.
YMeThb:




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.
BJIaJIeTh:
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.

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

[IprMepbl fOMaHUX 3aJaHAN

1. Touka X BBIOWpaeTCsl CIydalHBIM OOpa3oOM M3 MPSMOYTOJILHUKA CO CTOpOHaMH JauHOW 1 u 2.
HatimuTe BEpOsSTHOCTH TOTO, YTO ONFDKAWIIas K X CTOpOHA UMEET JUTHHY 1.

2.2l (x+y <1, x>0, y>0) - morHocTs ciayvaitHoro Bekropa (&, ). Ilycts p&, pn, p§ + 1 - mwiotHoCcTH
(aeripepriBubIe Ha (0,1)) &, 1, & + n 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 cirydaiiHoe Onmyxxaanue Ha Z. [Iycts X - uncno k€ {1, ..., 10}
Takux, uro Sk = 0. Haiigure VarX.

5. yets (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 ITPOMEKYTOYHOM aTTecTaluu
o0yuyarommxcst

ITepeueHb KOHTPOIBHBIX BOMPOCOB K IK3aMEHY:

1. BepositHOocTHOE mpocTpaHcTBO. AkcHoMbl KoimoropoBa. Teopema 0 HENpephIBHOCTH B «HYJIE»
BEPOSTHOCTHON MEpBI.

2. JluckpeTHbIE BEpOATHOCTHBIE TpocTpaHcTBa. Kitaccnueckoe onpenenenne BepoaTHOCTH. [Ipumepsl.
3. 'eomeTpuueckue BeposTHOCTH. [IpumMepsl.

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

5. Teopema 0 MOHOTOHHBIX Kjaccax.

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

7. Teopema Kapareonopu o NpoaoJKeHUH BEPOSITHOCTHON Meph! (J1I0Ka3aTelbCTBO €JMHCTBEHHOCTH).
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
OTOOpaXXeHMs, CIENCTBUE Uil CIy4YallHBIX BEJIWYMH M BEKTOpPOB. 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 OXUJaHWE CIlydallHOW BenW4uHbI (MHTerpai Jlebera B BEpOSTHOCTHON Mepe):
OTIpeJleICHUEe TIPOCTHIX, HEOTPULATENbHBIX M IPOM3BOJIBHBIX CIydyallHbIX BenuuuH. I[IpoBepka
OIIPEIEIICHUM.

12. OcHOBHBIE CBOMCTBa MaTeMaTHU4yecKoro okuaaHus. Teopema O MaTeMaTH4ecKOM OXKUIAHUH IS
MPOU3BEACHUS HE3aBUCUMBIX CITy4allHBIX BEJTUYMH.



13. ucnepcus, KOBapHMaHTHOCTh W MX cBoicTBa. HepaBencrBo Komm-BynsikoBckoro. Jlucnepcust
CyMMBbl HE3aBUCHMBIX CllydalHbIX BeiauuuH. KoBapualmoHHas Marpulia ClydailHOro BEKTOpa, €€
HEOTpHLATeNbHAs ONPEACICHHOCTb.

14. HepaBenctBo MapkoBa, HepaBeHCTBO YeOblmieBa. 3akoH Oonpinx uucen B ¢opme YUeOwimena.
HepagsencTBo [[eHceHa.

15. Tumbl cXOMMMOCTH CIydyaHBIX BEIMYMH, MX B3auMOcCBA3b. Kpurepuit Komm cxomumocTtu ¢
BEpPOATHOCTEHIO 1.

16. HepasenctBo Kommoroposa. Teopema cXommMoCTH JUIsi TIOYTH HABEPHAKA CEPUHM CIIyYalHBIX
BEJIMYMH.

17. YcuneHHBIH 3aKOH OOJIBIIMX YHCEN IS HE3aBHCHUMBIX CIyYalHBIX BEJIMYUH C OTPaHUYCHHBIMH
JHCTIEPCHUSMU.

18. IlpenenpHBIi TIepexox mox 3HakoM wuHTerpana Jlebera. Teopema 0 MOHOTOHHOW CXOIMMOCTH,
nemma Dary, Teopema Jlebera 0 MaKopupoOBaHHON CXOIUMOCTH.

19. Jlemma Bopens Kanrennmu. YcuneHHBIH 3aKkoH OONBIIMX YHUCEN JJIsi HE3aBUCHMBIX OJUHAKOBO
pacmpeneneHHbIX CIyYailHbIX BEIMYMH C OTPaHUYEHHBIM MaTeMaTHu4eCKUM OKHUIaHUEM.

20. ®opmyna nepecyera MaTEMATUYECKUX OXKHIaHUU. Teopema 0 3aMeHE NMEPEMEHHOI B MHTETpale
JleGera.

21. Ipsmoe mpowusBeneHUE BEPOSITHOCTHBIX TpoctpaHcTB. Teopema @ybunu (b / d). CoBmectHOE
pacrmpeneneHne KOHeYHOro Habopa ciay4yaiHbIX BelnynH. CBepTKa paciupeaeIeHHH.

22. Cnabasi CXOMMOCTh M CXOJIUMOCTh B OCHOBHOM BEPOSITHOCTHBIX Mep. Teopema Anexcansposa (0 /
r). Teopema 00 3KBUBAJIEHTHOCTH CXOAWMOCTH IO PACIIPEACIICHUIO CITyYailHBIX BEJTMYUH U CXOAUMOCTH
GbyHKIMI pacTpesieNieHHs BO BCEX TOUKAaX HEIPEPhIBHOCTHU MpeaenbHOl QyHKINH.

23. Ilnan tectoB bepHymin u noauHoMuanbHBIN Tu1aH. [IpenensHbie TeopeMbl a1 cxembl bepHymm:
teopema I[lyaccona u reopema Myaspa-Jlamaca (b / d).

24. XapakrepucTuueckue (GyHKIMH BEPOATHOCTHBIX Mep. (yHKIMHU paclpeneNeHus, CilydaiHble
BeJIMYUHBI U BeKTOpHL. Ilpumepsl. OCHOBHBIE CBOWMCTBA XapaKTEPHUCTUUYECKUX (DYHKIMHA CIydalHBIX
BEJIMYMH.

25. TeopeMa eIWHCTBEHHOCTH JJISi XapaKTEPUCTUUYECKUX (QYHKIUH BeposiTHOCTH. He3aBHCHMOCTH
KOMITOHEHT CIIyYailHOTO BEKTOpa B TEPMHUHAX XaPAKTEPUCTHUECKUX (DYHKIIHM.

26. Teopema HempepbIBHOCTH AJisi XapakTepuctudeckux QyHkuuil (b / d). LenTtpanbHas npenenbHas
TeopeMa [yl He3aBUCUMBIX OJIMHAKOBO PACIIPECIICHHBIX CIy4alHbIX BEJIMYMH.

27. Teopema beppu DcceeHa 0 CKOPOCTH CXOAMMOCTH B IEHTPaNbHON mpenenbHoi Teopeme (b / d).
Onenku KOHCTaHTHI B TeopeMe beppu Occeena.

buner 1

1. Jluzaitn TectoB bepHymuM W NOIMHOMHANBHBIN [u3aiiH. I[lpenenbHble TEOpeMBl IS CXEMBI
Bepnymnu: Teopema [lyaccona u reopema Myaspa-Jlamtaca (b / d)

2. HepaBenctBo MapkoBa, HepaBeHCTBO YeObimieBa. 3akoH Oonblminx uucen B gopme YeOblmesa.
HepasencTBo [lxxeHceHa

Kpurepun oneHuBaHus

Onenka «ommnyHO (10)» BBICTaBNSICTCS CTYACHTY, MPOSBUBLIEMY BCECTOPOHHEE, CHCTEMAaTUYEeCKOe U
nryOokoe 3HaHME MaTepHuaia 00pa3oBaTeNbHOM IMPOTrpaMMBbl, CaMOCTOSTEIbHO BBHIMOJIHHUBIIEMY BCE
3aJaHusl, MPEIYyCMOTPEHHbIE MPOrpaMMOMN, TIIyOOKO H3Y4HMBLIEMY OCHOBHYIO M JOIOJHHUTEIHHYIO
JUTEPaTypy, PEKOMEHIOBAaHHYIO MPOTPaMMOM. , aKTUBHO Pa0dOTaeT B KJIAcCe M MOHUMAET OCHOBHBIC
Hay4YHbI€ KOHLEMIUHU 110 U3y4aeMOil TUCHUIUIMHE, IPOSBUI TBOPYECKUH MOAXOI M HAYYHBIH MOJAXO B
NOHUMAaHUM W TIPEJCTaBIEHUHM Marepuasa oO0pa30BaTeJIbHONH IPOrpaMMbl, OTBET Ha KOTOPBIH
XapaKTepU3yeTCsl UCIOIb30BAHNEM OOTaThIX M aJCKBaTHBIX TEPMUHOB, a TAKXKE MOCIIEAOBATEIbHBIM U
JIOTUYHBIM U3JI0KEHUE MaTepuaa;

Onenka «oTaMyHO (9)» BBICTABISETCS CTYACHTY, KOTOPBI MPOIEMOHCTPHUPOBAI BCECTOPOHHEE
CHCTeMaTHYeCcKOoe 3HaHHE Marepuana o0pa30BaTeIbHOM MPOrPaMMBbl, CAMOCTOSTEIILHO BBIITOJIHUI BCE
3aJayd, MPEIYyCMOTPEHHbIE MPOrpaMMOM, IIIyOOKO YCBOWJI OCHOBHYIO JIMTEPAaTypy M 3HAaKOM C
PEKOMEH TyeMO JIOTIONTHUTEBHOM JINTEPaTypoi. IO MporpaMMe, akTHBHO MpopaboTan Ha 3aHSTHSX,
MOKa3aJl CUCTEMHOCTh 3HAHWU 0 JUCLUIUIMHE, JOCTATOYHYIO Ul JAJBHEHIIEro U3y4eHus, a TaKkxke
YMEHHUE CaMOCTOATEJILHO pacIIUpsTh €€, OTBET KOTOPOH OTIMYAETCs TOYHOCTHIO MCIIOIb3yEMBIX
TEPMHUHOB, a U3JI0XKEHNE MAaTEPHAIIa B HEM MOCIIEA0BATENILHOE U JIOTHYHOE;



Ouenka «oTaMYHO (8)» BBICTABISIETCS CTYIEHTY, KOTOPBHIA MPOSBWII TOJHOE 3HAHHE Marepuala
00pa3oBaTeIbHOM MPOTrpaMMbl, HE JIOIYCKAET CYyIIECTBEHHBIX HETOYHOCTEH B CBOEM OTBETE,
CaMOCTOATENBHO BBIMOJIHWI BCE 3aJaHMsl, NPEAyCMOTPEHHBIE MPOrPaMMON, H3yYWI OCHOBHYIO
JUTEpaTypy, PEKOMEHIOBAHHYIO Y4eOHOH mporpamMMmoi. Hmporpamma, akTHBHO Npopa0OTaHHAas Ha
3aHATHAX, IMOKa3aja CHCTEMHOCTh €ro 3HAaHWH 110 JWCIMIUIMHE, JOCTAaTOYHBIX IS JajbHEHIIEero
U3Y4EHUs, a TAKXKe CIIOCOOHOCTh CAMOCTOSITEIBHO UX PACIINPATH;

Onenka «xopomo (7)» BBICTABIAETCS CTYIOCHTY, KOTOPBI MPOSBUJI JOCTATOYHO IIOJHOE 3HAHHUE
Marepuasia o0pa3oBaTeNbHOM MPOTrpaMMbl, HE JAOIYCKAaeT CYIIECTBEHHBIX HETOYHOCTEH B OTBETE,
CaMOCTOSITENBHO BBIMOJHUI BCE 3aJaHHA, NPEAYCMOTPEHHBIE MPOTrPaMMON, H3YYWJI OCHOBHYIO
PEKOMEH/IOBaHHYIO JIUTEpaTypy IO MporpaMme, aKTUBHO padoTall Ha 3aHATHSX, OKa3al CUCTEMHOCTh
CBOMX 3HAHMH IO JIWCLUUIUIMHE, INOCTATOYHBIX MJIs JAJIbHEHWINEro W3Y4YEHHUs, a TaKkKe yMEHHE
CaMOCTOATENBHO UX YCUINBATh;

Ouenka «xopomo (6)» BBICTABIAETCS CTYICHTY, KOTOPBIM HpPOSBWI JOCTaTOYHO IOJHOE 3HAHHE
Marepuaia 00pa3oBaTeNIbHON IPOrpaMMbl, HE JOMYCKAET CYIIECTBEHHBIX HETOYHOCTEH B CBOEM OTBETE,
CaMOCTOATEJIBHO BBIIIOJIHMUII OCHOBHBIE 33/1a4d, IIPEAYCMOTPEHHBIE IPOrpaMMOM, U3y4us OCHOBHYIO
JIUTEPATYPY. PEKOMEHIOBAH MPOrpaMMOil, MOKa3aJl CUCTEMAaTHYHOCTh CBOWX 3HAHUHM MO JUCLUIUIMHE,
JOCTaTOYHYIO [UIsl JaJIbHEHIIEro U3y4eHus;

Ouenka «xopomo (5)» maercs CTyAEHTY, NPOJACMOHCTPUPOBABIIEMY 3HAaHHE Marepuajia OCHOBHOM
oOpa3zoBarenbHONH MporpaMMbl B 00beMe, HEOOXOAMMOM JUIsl JajibHelniero oOydueHust u Oymyiiei
paboThl 1O Tpodeccruu, KOTOPBIi, He MPOSBIAS JOCTATOYHON aKTUBHOCTH Ha ypOKaX, TEM HE MEHee
CaMOCTOSITEJIbHO BBITIOJHSI OBJIAJEN OCHOBHBIMH 3aJladaMH, HPEIYyCMOTPEHHBIMU IIPOrPaMMOIA,
OCBOHMJI OCHOBHYIO JIUTEpaTypy, PEKOMEHIOBAaHHYIO IPOTPaMMOM, JOMYCTWJI OIHMOKH B UX
BBINIOJIHEHUM M OTBETE BO BPEMsI TECTHPOBAHUS, HO MMEET HEOOXOIMMBIC 3HAHMS Uil UCIIPABICHUS
3THUX OMHMOOK CaMOCTOSTEIBHO;

OueHka «yZOBIETBOPUTEILHO (4)» HaeTCsl CTyAEHTY, OOHApyXXHMBIIEMYy 3HaHHE Marepuajia OCHOBHOM
o0Opa3oBareIbHOM HporpaMMbl B 00beMe, HEOOXOAMMOM JUIsl JajbHeWmiero oOyudeHuss u Oymymiei
paboThl 1O mpodeccruu, KOTOPbIil, He MPOSBIAS JOCTaTOYHOM aKTUBHOCTH HA ypOKaxX, TEM HE MEHee
CaMOCTOSITENBHO BBINOJIHSJ BBINOJIHHWI OCHOBHBIE 33]1a4d, MPEIyCMOTPEHHBIE MPOrPAMMOM, U3y4YnI
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 «ymoBIETBOPUTEILHO (3)» BBHICTABISIETCS 00ydaroIeMycsi, IPOsIBUBILIEMY 3HAaHHE MaTepHhaia
OCHOBHOW 00pa3oBaTeibHON MporpaMmbl B 00beMe, HEOOXOOMMOM Ui AajbHEHIIero oOy4eHUs U
Oynymieir paboTsl mo mpodeccur, He NPOSBUBIIEIO AKTUBHOCTH Ha 3aHATHAX, CaMOCTOSTEIIHLHO
BBITMIOJIHUBLIETO OCHOBHBIC 33Ja4M, MPEAyCMOTPEHHBIC IMPOrpaMMa, HO JOIMYCKaloIlas OMMUOKH B UX
BBIIIOJTHEHUM W B OTBETE€ IPU TECTUPOBAHUM, HO 0OJajaromias HEOOXOAMMBIMHU 3HAHUSAMH JUIS
YCTpaHEeHHS 10J] PYKOBOACTBOM IperojaBaresis Hanbosee CylecTBEHHBIX OIIUO0K;

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

OrneHka «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, onpeaesiiome NpoueIypbl OlleHUBAHUS 3HAHWIN, YMEHNH, HABHIKOB H
(W) onbITA AESATEJIbHOCTH

Bo BpCMs 5K3aMCHA CTYACHTY pa3pCiIacTCs UCIIOJIb30BaATh NPOrpaMMy JUCHUIIINHBI.



