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

YTBEPXJAEHO
IIpopexTop no yueoHoii padore

A.A. BopoHos

PaGouyas nporpamMma qucuunJIMHbI (MOXYJIs1)

10 AMCIMILINHE: OCHOBBI MaTEMaTU4ECKON CTaTUCTUKU
10 HANPABJICHHUIO: IIpuknagHbie MaTeMaTHKa U (pU3MKa
npo¢uib NOArOTOBKHU: PannorexHuKa 1 KOMIBIOTEPHBIE TEXHOJIOTUU

®usrex-mkoia Pannorexuuku n Kommneiorepasix TexHonoruii
kadeapa nmpodiem nepenadu HHGOPMAIMK U aHATTN3a TaHHBIX

Kypc: 4
KBaJIMpUKALS: GakanaBp

Cemectp, hopMBbI IPOMEKYTOUHOH arTecTauuu: 7 (oceHHuil) - JuddepenuupoBannslii 3a4et

AynuropHbIx yacoB: 30 Bcero, B TOM 4HCIIE:
Jekuuu: 15 gac.
ceMuHapsl: 15 gac.
nabopatopusle 3ansaTus: 0 gac.

CamocrostensHas padora: 15 gac.
Bcero gacos: 45, Bcero 3au. ef.: 1

KonmnuecTBo KOHTPONBHBIX padoT, 3ananuil: 1

[Iporpammy cocraBui: I'K. Tony06eB, nokTop Hayk, Ipodeccop

[Iporpamma obcyxneHa Ha 3aceqanuu Kadenpsl npodieM nepenadn nHGpopManuu U ananusa ganHaeix 31.05.2023



AHHOTANMA

Kypc npennaszHadeH JUid MarucTpoB MaTeMAaTHUKH, HHTEPECYIOIIUXCS COBPEMEHHBIMU METOAAMU IUCKPETHOU
MaTeMaTHKH U BEPOSATHOCTHBIMH NpUIOKEHUAMH B MH(popmaruke. Kypc BkmodaeT B ce0s Bce OCHOBHBIC
OIpEeZICNICHUS U TOJIOKEHUSI TEOPUHU BEPOSITHOCTEN: akcuoMaTHKy KoimMoroposa, pacnpesenieHus, ciry4aiiHbIe
BEJINYMHBI U BEKTOPBI, MATEMAaTHYECKOE OKUIAHUE, BEPOSATHOCTHBIE HEPABEHCTBA, 3aKOHBI OONBIINX YHUCEN U
LEHTPAJIBHYIO MIPENEIBHYIO TEOPEMY.

1. leau u 3apauu

Meap AUCUMNIMHBI
OBJIaJICHUE OCHOBHBIMY COBPEMEHHBIMU METOJAMH TEOPHH BEPOSITHOCTEH.

33]13‘[1/[ JAUCHUIIINHBI

* CTYICHTHI OBJIaJCBAIOT 0a30BbIMU 3HAHUSIMH (TOHATHSIMH, KOHLEMLUSIMH, METOAAMH U MOAEIISIMH)
TEOPUU BEPOSTHOCTEM;

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

* KOHCYJIbBTHPOBAHUC M TIIOMOIIb CTYACHTaM B IIPOBCACHHU COOCTBEHHBIX TCOPCTUIYCCKUX
I/ICCJ'IG,I[OBaHI/Iﬁ 1o TCOprun BepOSITHOCTCfI.

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 Criocoben MIPUMEHSATh COBPEMEHHEBIE
BBIYMCIIMTEIBHYIO TEXHUKY WM CEpBUCHI ceTH VHTepHeT B
OTIK-2 CriocobeH HCTob30BaTh COBpeMeHHble |00IacTH (cdepe) IpopecCHOHAIBHON JeTeIbHOCTH
WH(POPMALIMOHHBIE TEXHOJIOTHH U OIIK-2.2 3naer u yMeeT TPUMEHATH YHCIIEHHBIC
IPOTrpaMMHBIE CPEACTBA IIPU PEIICHUH 33/1a4  |MareMaTHYeCKUEe METOAbl M NPUKIAIHOE IPOrpaMMHOE
npo(eCcCUOHAIBHOMI esSTeNbHOCTH, coONonas |o0ecrieueHre Ui pelIeHusl  HayyHbIX  3a7a4 B
TpeboBaHMs NH(POPMALIMOHHON 0€30MaCHOCTH  |MpOogeCCHOHANIBHON 00acTh

OIIK-2.3 3naer ocHOBHbIE TpeOOBaHUS MHPOPMALMOHHOU
0e30MmacHOCTH

I1IK-1.1 Bnameer  gyHIaMeHTanbHBIMH  TIOHSTHIMH,
3aKOHAMU U TEOPHUSIMH COBPEMEHHON (DU3UKH

[IK-1.2 Hmeer myOokoe 3HaHME W IMOHMMaHUE Oa30BBIX
MaTeMaTHYEeCKUX JUCLUILUIMH

[IK-1.3 Bnageer KyapTypoi MOCTAaHOBKH HAay4YHOM 3aJlaud U
MOJEJINPOBAHUSI €CTECTBEHHOHAYYHBIX OOBEKTOB U CHCTEM

I[IK-1.4 VYmeer cTpoUTh MAaTEMaTUYECKUE MOACIH MJIA
ONMHMCAHMSI W MCCIEAOBaHHUA TIPOLECCOB M SABIECHUH B
COOTBETCTBYIOIIUX HAYYHBIX 001aCTAX

[IK-1 CnocoGeH m1aHupoBaTh U IPOBOAUTH I1K-1.5 Burageer HaBblkamu Oe3omacHol paboTel €
Hay4YHbIE SKCTIEPUMEHTHI (B M30paHHOI COBPEMEHHBIMH  HAy4YHbIMH [OpuOOpaMH H  APYyTUM
MpeMETHOM 00J1acTH) U (WJIN) TEOPETUUECKUE |IKCIIEPUMEHTAIBHBIM 000py10BaHUEM

(aHAMUTHYECKUE U IMUTALIHOHHBIC) [IK-1.6 3HaeT ocHOBHBIC NpaBWiIa MOBEACHUA U PabOTHI B
HCCIICAOBaHUA COBpPEMEHHOH Hay4HO# abopaTopun

[IK-1.7 Croocoben omneHuBath TpedyeMbie  pecypchl
(MarepuanbHbIe ¥ BPEMEHHBIC) [UId IUIAHUPOBAHUS H
HPOBE/ICHUS] HAyYHOTO SKCIIEPUMEHTA

[IK-1.8 Brnageer HaBbikamMu palbOTBI C COBPEMEHHBIMHU
SI3bIKaMU [IPOIPaMMHUPOBAHUS U IPOrPaMMHBIMU ITaKETaMU
JUISl HAyYHBIX pacyeToB

[IK-1.9 3naeT nepeyeHs BeAyIINX MEPUOANUESCKUX HAYUHBIX
W3aHU W CIOCOOCH BBINENATh aKTyaJIbHbIE HAy4HBIC
MyOIuKanuu B Mpoh)eCCUOHANBHOM 001acTH

3. IlepevyeHpb MIAHUPYEMBIX Pe3yJIbTATOB 00yUE€HUS MO JUCHUILIHHE (MOIYJII0)




B pe3ynbrare ocBOeHUS TUCIUIUTHHBI 00y4YaronInecs JOKHBI

3HAThb!
) ¢yHIaMeHTaIbHBIC TIOHSTHUS, 3aKOHBI TEOPUH BEPOSITHOCTEI;
[ coBpeMeHHbIE POOIEMBI COOTBETCTBYIOIINX Pa3/A€iIOB TEOPHH BEPOATHOCTEMH;
[J MOHATHS, aKCHOMBI, METOABI OKa3aTelbCTBA M JOKa3aTeJIbCTBA OCHOBHBIX TEOpPEM B paslelnax,
BXOJISIIIX B OCHOBHYIO YacTh IHKJIA;
[J OCHOBHBIE CBOMCTBA COOTBETCTBYIOIINX MaTeMaTHUYECKUX OOBEKTOB;
] aHAJINTHYECKHE M YMCIICHHBIC MOAXOABl U METOIbl PELICHUS THIIOBBIX MPUKIAIHBIX 3a1ad TEOPUH
BEpPOATHOCTEM.

YMETh!
[ IOHSATH 3a/1a4y;
[ MCTIONB30BaTh CBOM 3HAHUS VIS pelleHHs (QyHAaMEHTAIbHBIX U MPUKIJIAJAHBIX 3a/a4;
[ OLIEHHUTH NMPABHIBHOCTH IOCTAHOBKH 3a/1a4H;
] CTpOro J10Ka3bIBaTh WM OIIPOBEPTaTh 3asiBICHHE;
[] caMOCTOSITEIbHO HAXOAWTh AJNTOPHUTMBI PEHICHUS MPOOJIEeM, B TOM YHCIIE HECTaHAAPTHBIX, H
MPOBOUTH UX aHAJIN3;
[J caMOCTOSITETIbHO BUAETH TOCIEICTBHS PE3YyNbTaTOB;
[l TOYHO MPEACTABIATh MaTeMAaTHYECKHE 3HAHUS 110 TEOPUH BEPOSTHOCTEH B YCTHOM M MHCHbMEHHOU
dhopme.

BIIAJICTh!

[] HaBBIKM YCBOEHHMS OOJIBIIOTO KOJMUECTBAa MH(OPMALIMK 1 peIIeHHs 3a1a4 (B TOM YHCIIE CIIOKHBIX);

[J HaBBIKM CaMOCTOSITEIILHON paOOThl M OCBOCHHUSI HOBBIX AMCLUIUINH;

[ KynbTypa MOCTAaHOBKH, aHAJHM3a M PEIICHHUS MaTeMaTH4YeCKUX W MPHUKIAJHBIX 3a1ad, TpeOyIouux
HCITIOJIb30BaHUsI MaTEMATHYECKHX MOAXOA0B U METOJOB HX PELICHUS;

[J mpexMETHBIM SI3bIK TEOPUM BEPOATHOCTEH U HABBIKM I'PaMOTHOIO OIIMCAHMs pelleHMs 3anad u
MIPENCTABICHUS PE3YJIETATOB.

4. Coep:xanue TUCUMILIUHBI (MOYJIs), CTPYKTYPHPOBAaHHOE 10 TeMaM (pa3iesaM) ¢ yKazaHUeM
OTBEJICHHOI'0 HA HUX KOJMYECTBA AKAAEMHYECKUX YaCOB 1 BHI0B Y4eOHBIX 3aHATHI

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

TpynoeMKOCTb 110 BUAAM YU€OHBIX 3aHATUH, BKIIIOYAs
CaMOCTOSITENIbHYO paboTy, Jac.
No Tema (pa3nen) TUCIUTUTMHBI
Jlekrum | Cemunapsr | JlaGopar. paboTs Camocr.
pabora
1 JluckpeTHast BEpOSTHOCTb, KJIaCCHYECKast 1 1 1
1 OepHYJUIHEBCKast MOJICIIH.
) I'eomerpuueckast BEPOSITHOCTh u ) ) )
Konmoroposckas akcnomaTika
3 CoObITHsA, HE3aBUCUMOCTH, YCJOBHAs 1 1 1
BEPOSITHOCTh
Pacnpenenenue BEPOSITHOCTEM,
4 ClIy4ailHble BEIHMYMHBI M CIIy4aiHbIE 1 1 1
BEKTOPBI
5 @yHKIUSA paclpeneaeHus 1 1 1
6 JluckpeTHOe M aOCOMIOTHO HETPEPHIBHBIE ) 5 2
pacnpenenenus
7 [TnoTHOCTH 1 1 1
] Maremarndeckoe OKUJaHUE 51 | 1 |
JCTIEPCHS
9 OcCHOBHBIC HEPABEHCTBA 1 1 1
10 3akoH OONBIINX (IHCEN M pasMHiHEIe 1 1 1
THUIIBI CXOAUMOCTEH
11 [IpenenvHbIE TEOPEMBI 2 2 2




12 MomeHTbl, TpousBofdAIue (GYHKIUH H 1 1 1
METO]] MOMEHTOB

Hroro yacos 15 15 15

IToaroTroBka K sK3aMeHy 0 yac.

Oobmas TpynoEMKOCTb 45 yac., 1 3au.en.

4.2. Cogep:xaHue OUCHUILTUHBI (MOIYJIsl), CTPYKTYpUPOBAHHOE 110 TeMaM (paszeiam)

Cemectp: 7 (OcenHuit)
1. JlnuckpeTHbIe BEPOSATHOCTHBIC IPOCTPAHCTBA.
JluckpeTHbIE BEpOATHOCTHBIE MTpocTpancTBa. Kiaccuueckoe omnpenenenue BeposTHOCTH. [Ipumepsr.
2. HezaBrcumMoOCTb OT POU3BOIBHOIO HA0Opa CIyYailHbIX BEJIMYHH.

HeszaBucumMocTh OT NPOM3BOJBHOTO Habopa ciydailHbIX BenM4YMH. Kpurepuit He3aBHCHMOCTH,
TeopeMa 0 HE3aBUCHMOCTH OOPENeBCKUX (PYHKIHUI OT HENEepeCceKatoIMXCsi MHOKECTB HE3aBUCHMBIX
CllydaiiHbIX BEJIMYUH.

3. CiyyaiiHble 3JIEMEHTBHI, CIy4aliHble BEJIMUUHBI U BEKTOPHI.

CrayyaifHble SJIEMEHTBI, CIIy4alHbIe BEJIMYMHBI U BEKTOPHI. JlocTaTouHOE yClOBHE H3MEPUMOCTH
OTOOpaXKCHUS, CIEACTBUE JUIA CIIy4alHBIX BEJIMYUH W BEKTOpOB. JleficTBHA cO cilydaliHBIMU
BEJTMYMHAMH.

4. TeopeMa KapaTeozLopI/I O IMPOAOJIDKCHUN BepOfITHOCTHOﬁ MCPBIL (I[OKaBaTCJ'IBCTBO e,Z[I/IHCTBeHHOCTI/I).

Teopema Kapareomopu 0 MpomoKEHHH BEPOSITHOCTHOW MEphI (JI0Ka3aTeIbCTBO CIHHCTBEHHOCTH).
Teopema Jlebera o pyHKIMH pacrpeeeHus

5. YcnoBHBIE BEPOATHOCTH.

YcnosHble BeposTHOCTH. PopMyiia onHoU BepositHocTr. Popmyita baiteca. IIpumepst
6. JluckpeTHoe n abCONIOTHO HEMPEPHIBHBIC PACIIPEICIICHHS

JluckpeTHOE pacipeeseHue.

3aKoHbI pacipeneIeHUs JUCKPETHBIX CIIy4alHbIX BEJIMYHH.

OmnpeneneHue U cBOMCTBa MaTeMaTUYECKOTO OKUAAHUS U JUCIIEPCUH.

7. IlmoTHOCTH

[InotHocTH. OnpeneneHue MIOTHOCTH.
CBoiicTBa INIOTHOCTH BEPOSATHOCTH

8. Maremarnueckoe OXKHIaHUEe U JUCIEePCHS

CMBICII MaTEeMaTHYECKOTO OJKUIAHHS U TUCTIEPCUH.
CaolicTBa AUCIIEPCUH.

9. OcHOBHBIE HEPaBEHCTBA

OcHOBHBIE BUJIE HEPABEHCTB B TEOPUU BEPOSTHOCTH.




HepasenctBo YebbImiésa u qpyrue.
10. 3akoH OONBIIMX YUCEI U PA3IMYHBIC THITBI CXOTUMOCTEH

I'pynma Teopem, oObeMHEHHAS T10]] HA3BAHUEM "3aKOH OOJBINNX Yrcen".

YCTOWMYUBOCTE CPEHUX PE3YJbTaTOB OOJIBIIOTO KOMMYECTBA CIYYaWHBIX SIBICHUA U OOBSICHEHHE
MIPUYHH YCTONYHBOCTH.

11. IlpenensHBIE TEOPEMBI

HpeILeJ'ILHLIC TCOPCMEI TCOPUHN BepOﬁTHOCTeﬁ.

CoOTBeTCTBUE MCKAY TCOPCTUUCCKUMHU H ISKCIICPUMCHTAJIbHBIMU XAPAKTCPHUCTUKAMUA CJ'Iy‘-IaﬁHBIX
BCJIMYHWH IIpHU OOJIBIIIOM KOJIHMYECTBE UCIIBITAHUM.

12. MomenTbl, Tpou3Bosiiye (GyHKIIMA U METOJ] MOMEHTOB

MoMeHTBHI, TPOU3BOJISIINE QYHKIINH.

Meron MOMEHTOB — METOJl OLIEHKH HEHU3BECTHBIX IIapaMETPOB PACIIPEACIICHUN B MATEMaTUYECKON
cTarucTuke. laes MeTona MOMEHTOB.

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

CrannapTHas ydeOHas ayTUTOpHs
6.IlepeyeHnb pekoMeHyeMOIi TUTEPaATyPbI

OcHoBHas nuTeparypa
1. Teopust BeposITHOCTEH M MaTeMaTHYeCKasl CTAaTHCTHKA B 33/1a4ax [ Tekct] : yueOHOe mocodue s
BYy30B:/1011.M-BoM oOpa3oBanusi PO / B.A.Barytun [u ap.] .— 2-e uzn.,ucnp. — M : JIpoda, 2003 .—
328c.

JlononHuTeNbHAS TUTEPATypa
Jlureparypa na kadenpe:
1. William H. Press, Saul A. Teukolsky, William T. Vetterling, Brian P. Flannery. Numerical Recipes
3rd Edition: The Art of Scientific Computing. Cambridge University Press, 20071an Goodfellow,
Yoshua Bengio & Aaron Courville. Deep Learning (Adaptive Computation and Machine Learning
series). The MIT Press, 2016.
2. David F. Anderson. Introduction to Probability. Cambridge University Press, 2017.

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

http://dm.fizteh.ru/

8. IlepeyeHb MH(POPMANMOHHBIX TEXHOJIOTHIi, HCIIOIb3yEeMbIX NPH OCYLIECTBJICHNH 00pa30BaTeILHOIO
npouecca 1o AMCUMILINHe (MOAYJII0), BKJIIOYasi lepeYeHb He00X0AUMOr0 NPOrpaMMHOI0 olecredyeHust
H HH(POPMALMOHHBIX CIIPABOYHBIX CHCTEM (IIPH HEOOXO0AMMOCTH)

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

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

1. PexomMeHayeTCss YCHENIHO CJaTh KOHTPOJbHBIC pa0OThI, TaK KaK JTO YIPOIIAET HUTOTOBYIO
aTTECTAIMIO 110 TIPEIMETY.



2. I[J'I}I MOJATOTOBKM K MTOTOBOHM aTTeCTalluM I10 nNpeaAMETY JIydlle BCCro HMCIOJIb30BATh JICKIIMOHHBIC
MaTcpualibl.



NNPUJIOKEHHUE

OLIEHOYHBIE MATEPHAJIBI IO JUCLHATIIMHE (MOYJTIO)

10 HANPABJIEHUIO: IIpuknagaple MaTeMaTHKa U (pU3NKa
npopuJib NOArOTOBKHU: PaanorexHuka 1 KOMIIBIOTEPHBIC TEXHOIOTUU
Oustex-mkona Paguorexuuku nu Komnerorepubix TexHonoruii
kadenpa nmpobiem repenadn HHGOPMAIIUY U aHAIIN3A JTAHHBIX
Kypc: 4
KBaJupuKaAnus: OaxanaBp

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

Pa3paborunk: I'K. T'onyGeB, noxrop Hayk, mpodeccop



1. Komnerenunu, gopMupyemMsblie B mpouecce U3y4eHus: JUCHUILINHbI

Kox 1 HauMeHoBaHHE KOMIIETEHIINHA NHaukaTopsl JOCTHKEHHS KOMIIETEHIINH

OIIK-2.1 Cnocoben IIPUMEHSTh COBpPEMEHHbIE
BBIUMCIIUTENBHYI0 TEXHHKY M CEpPBUCHI ceTH MHTepHeT B
OITK-2 CriocoGeH HCIIonb30BaTh COBpeMeHHbIe |0071acTh (cdepe) NpodecCHOHANBHOM NEITENbHOCTH
MH()OPMALMOHHBIE TEXHOJIOTUHU U OIIK-2.2 3HaeT W yMeeT MPUMEHITb YHCICHHBIC
MPOrpaMMHBIE CPEJICTBA MIPH PEILICHUH 3aJa4  |MaTeMaTHYeCKHe METOlbl W TPHUKIQJIHOE MPOrpaMMHOE
npodeccuoHaIbHON IeTeNbHOCTH, coOmoast  |o0ecrieueHre  Juisi  PEHIeHWs  HAay4yHbIX  33aJa4 B
TpeboBanua HHPOPMALMOHHOMN Oe30macHOCTH  (podeccHOHaNBLHON 00IacTH

OIIK-2.3 3Haer ocHOBHbIE TpeOOBaHUS WHPOPMAIMOHHON
0e30MacHOCTH

[IK-1.1  Bnageer  ¢yHAaMEHTANbHBIMH  MOHATHUSIMH,
3aKOHaMHM M TEOPUSIMH COBPEMEHHOMN (pHU3HKH

[MK-1.2 HMmeer rnyOokoe 3HaHWE W TMOHHMaHUE O0a30BBIX
MaTeMaTHYECKUX JAUCIUILUINH

[IK-1.3 Brageer KyapTypoil IOCTAaHOBKM HAyYHOW 3aJlaud U
MOZIEIIMPOBAHUS €CTECTBEHHOHAYYHBIX OOBEKTOB M CHCTEM

[IK-1.4 VYmeer cTpouTh MaTeMaTHUYECKHE MOJENU JUIS
ONMCAaHUSI W HCCIEIOBAaHUS MPOLECCOB M SBICHUH B
COOTBETCTBYIOIINX HayYHBIX 00JaCTIX

[MK-1 CriocoGeH m1aHupoBaTh U MPOBOAUTH [IK-1.5 Bnageer HaBeikamMu 0Oe30macHOM pabOTBL €
Hay4HbIE SKCTICPUMEHTHI (B U30paHHON COBPEMEHHBIMH  Hay4YHbIMH  NpUOOpaMH U JPyTUM
MPEeIMETHOM 001aCTH) U (MJTH) TEOPETUYECKUE |IKCIEPUMEHTAIBHBIM 000PYI0BaHUEM

(aHAIMTHYCCKUE U IMUTALMOHHBIC) I1K-1.6 3HaeT OoCHOBHBIE NpaBHJa HOBEIEHHUS U pabOTHl B
uccjieoBanus COBpPEMEHHOH Hay4HO# 1abopaTopun

I[IK-1.7 Cnocoben orneHuBarh TpeOyeMble  pecypchl
(MarepuasbHbIe ¥ BPEMEHHBIC) Ui IUIAHUPOBAHUS H
MPOBEICHUS HAYYHOTO SKCIIEPUMEHTA

[IK-1.8 Brnameer HaBbIKamMu pPabOTBI C COBPEMEHHBIMU
SI3BIKAMHU [IPOIPAMMHPOBAHUS M IPOTPAMMHBIMU TTaKETaMHU
ISl HAYYHBIX PacueToB

[1K-1.9 3naeT nepeyeHb BeAyLIUX MEPUOTUICCKUX HAyUHBIX
U3aHUH W CIIOCOOEH BBIIENATH AaKTyaJbHbIC HAy4HBIC
myOIMKanuy B Mpo¢ecCHOHANBHOM 06aacTn

2. IToxa3zareu oneHUBAHHUSI KOMIIETEHIINIT
B pesynbrare n3ydenus AUCUUTUIMHBL « OCHOBBI MATEMaTHIECKOM CTATHCTUKWY 00YUAIOIIUNCS TOJIKEH:

3HATh:
[ pyHnameHTaIbHBIE IOHATHS, 3aKOHBI TEOPUH BEPOSTHOCTEH;
[ coBpeMeHHbIEe TPOOJIEMBI COOTBETCTBYIOIINX Pa3/A€iIOB TEOPHH BEPOATHOCTEMH;
[J MOHATHS, aKCHOMBI, METOABI OKa3aTelbCTBA M JOKA3aTeIbCTBA OCHOBHBIX TEOpPEM B pasleinax,
BXOJISIIIX B OCHOBHYIO YacTh IMKJIA;
[J OCHOBHBIE CBOMCTBA COOTBETCTBYIOIINX MaTeMaTHUECKUX OOBEKTOB;
] aHaJINTHYECKHE U YMCIICHHBIC MOAXOABl U METOIbl PELICHUS THIIOBBIX MPUKIAIHBIX 3a1ad TEOPUH
BEpPOATHOCTEM.

yMeThb:



] moHATH 3a1a4y;
[J CIOJIB30BaTh CBOM 3HAHMS AJIs pelieHus GyHIaMEHTAIbHbBIX U MPUKIATHBIX 3a]1a4;
[/ OLlEeHUTH MPAaBUILHOCTH IIOCTAHOBKHY 3a/1a4H;
[J cTporo n0Ka3bIBaTh UK OIIPOBEPraTh 3asBIICHUE;
[] caMOCTOSITEIbHO HAXOAWTh ANTOPUTMBI DPELIEHUs MpoOJeM, B TOM YHCJIE HECTAHAAPTHBIX, H
HPOBOJAUTH UX aHAIINU3;
[] caMOCTOSITENIEHO BUAETD MOCIEICTBUS PE3YIIBTATOB;
[/ TOYHO MpEACTaBIATH MAaTEMATHYECKHUE 3HAHUS 10 TEOPUU BEPOSITHOCTEH B YCTHOH M NMHCBMEHHOMN
dopme.
BJIaJeTh:
[J HaBBIKM YCBOEHHS OOJIBIIOr0 KOJMYeCTBAa HHPOPMALIMK U PELICHHUS 3a7ad (B TOM YHCIIE CIIOXKHBIX);
] HAaBBIKM CaMOCTOSTEIILHOM PabOThl M OCBOCHUS HOBBIX JUCLUILINH;
[J KyapTypa MOCTAHOBKH, aHAJIM3a W PELICHUS MaTeMaTHYeCKUX W MPHUKIATHBIX 3a/ad, TPeOyroImux
HCIIOJIb30BaHUsI MaTEMATHYECKUX OAXOA0B U METOIOB UX PELICHHUS;
[l mpenMeTHBIN $3BIK TEOPHHM BEPOSTHOCTEH W HABBIKM I'PaMOTHOIO ONMCAHMS pEUIEHHs 3ajad U
IIPENCTABICHUS PE3YJIETATOB.

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

[IprMepbl fOMaHUX 3aJaHAN

1. Touka X BBIOMpaeTCsl CIy4allHBIM O0pa3oM W3 MPSMOYTOJBHUKA CO CTOPOHAaMHU JUIMHOW | u 2.
HatimuTe BEpOsSTHOCTH TOTO, YTO ONFDKAWIIas K X CTOpOHA UMEET JUTHHY 1.

2.2l (x+y<1,x>0, y>0) - motHOCTh citydaiiHOTO BekTopa (&, 1). Ilycts pE, pn, p§ + 1 - miiotHOCTH
(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 ciryqaiiHoe Onmyxkaanue 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. BepositHOCcTHOE mpocTpaHcTBO. AkcHMoMbl KoiamoropoBa. Teopema 0 HENpPEphIBHOCTH 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 coObiTuii M cucreM coObituil. [Ipumep bepnmreiina. JleMma o mocTaroyHOM
YCIIOBUY HE3aBUCHUMOCTH CUI'Ma-areop.

7. Teopema Kapareonopu o NpoaoJKeHUH BEPOSITHOCTHON Meph! (J1I0Ka3aTelbCTBO €JMHCTBEHHOCTH).

8. CnyuvaiiHple BENMYMHBI B JUCKPETHBIX BEPOSTHOCTHBIX MpocTpaHcTBax. Hes3aBHCHMOCTH OT
CIy4YalHbIX BEJMYMH. MareMaTH4ecKkoe OXUJAaHUE CIIy4yalHON BEIMYMHBI, €€ OCHOBHBIE CBOWCTBA.
JHucnepcus, KOBApUaHTHOCTh M UX CBOMCTBA.

9. CnyuaiiHble PJIEMEHTHI, Cly4aiHble BEJIMYMHBI U BEKTOpbL. JlocTaroyHoe yciaoBHE HU3MEPUMOCTH
OTOOpaXXeHHs, CIEACTBUE [ CIy4alHBIX BEJIMYMH M BEKTOPOB. JIeHCTBHS €O Cily4allHBIMU
BEJIMYUHAMH.

10. HezaBuUCHMOCTh OT NPOM3BOJIBHOTO HaOopa cilydailHBIX BelW4MH. Kputepuili HE3aBHCHMOCTH,
TeopeMa O HE3aBHCUMOCTH OOpesieBCKUX (PyHKIHMII OT HEMepeceKalomIUXCsi MHOXKECTB HE3aBUCHMBIX
CIIy4ailHBIX BEJIMYUH.

11. Maremarndyeckoe OXKHJaHHWE CIIy4aiiHOW BenWuuHbI (MHTerpan Jlebera B BEpOSTHOCTHOW Mepe):
OTIpeJleICHuEe TPOCTHIX, HEOTPHULATENBHBIX M TPOU3BOJIBHBIX CIIydalHBIX BeluuuH. IIpoBepka
OIIPEIEIICHUM.

12. OcHOBHBIE CBOMCTBa MaTeMaTHMYECKOTO OXHJaHUSA. TeopeMa 0 MareMaTHYeCKOM OXXKHMJAHUHU IS
MPOU3BEACHUS HE3aBUCUMBIX CITy4allHBIX BEJTUYMH.



13. ucnepcus, KOBapHMaHTHOCTh W MX cBoicTBa. HepaBenctBo Komm-bynsikoBckoro. Jlucnepcus
CyMMBbl HE3aBUCHMBIX CilydaliHbIX BenuuuH. KoBapualnoHHas Marpulia CiIydaliHOIO BEKTOpa, €€
HEOTpHLATeNbHAs ONPEACICHHOCTb.

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

15. Tumbl cXOIMMOCTH CIyd4alHBIX BEJIMYMH, MX B3auMocBs3b. Kpurepuit Komm cxomumoctu c
BEpPOATHOCTEHIO 1.

16. HepaBenctBo Kommoroposa. Teopema cXOAMMOCTH AJiSl MOYTH HaBEpHSIKA CEPHH CIyYalHBIX
BEJIMYMH.

17. YcuiieHHBIH 3aKOH OOJNBIINX YHCET JUIsl HE3aBHCHUMBIX CITyYalHBIX BEIUYMH C OrpaHHYCHHBIMHU
JHCTIEPCHUSMU.

18. IlpenenpHBIN TIepexox mox 3HaKoM uHTerpana Jlebera. Teopema O MOHOTOHHOW CXOIUMOCTH,
nemma Dary, Teopema Jlebera 0 MaKopupoOBaHHON CXOIUMOCTH.

19. Jlemma Bopens Kanremnmu. YcwiieHHBIH 3aKOH OONBIIMX YHCET JUIsI HE3aBHCHMBIX OIMHAKOBO
pacmpeneneHHbIX CIyYailHbIX BEIMYMH C OTPaHUYEHHBIM MaTeMaTHu4eCKUM OKHUIaHUEM.

20. ®opmyna nepecueTa MaTEMaTHYECKUX OXHUAaHWW. TeopemMa O 3aMeHE NMEPEMEHHOW B MHTETpale
JleGera.

21. [psmoe mpowusBeneHUE BEPOSTHOCTHBIX mpoctpaHcTB. Teopema @ybunu (b / d). CoBmectHOE
pacrmpeneneHne KOHeYHOro Habopa ciay4yaiHbIX BelnynH. CBepTKa paciupeaeIeHHH.

22. Cnabast CXOJMMOCTh U CXOJAMMOCTh B OCHOBHOM BEpPOSTHOCTHBIX Mep. Teopema Anekcanzposa (6 /
r). Teopema 00 IKBUBAJIEHTHOCTH CXOAUMOCTH MO PACIIPEACIICHUIO CITyYailHBIX BEIMYUH U CXOAUMOCTH
GbyHKIMI pacTpesieNieHHs BO BCEX TOUKAaX HEIPEPhIBHOCTHU MpeaenbHOl QyHKINH.

23. Ilnan tecroB bepHymin u nonuHOMuanbHBIN aH. [IpeaensHbie TeopeMbl s cxeMbl bepHymiu:
teopema I[lyaccona u reopema Myaspa-Jlamaca (b / d).

24. Xapakrepuctnueckue (QYHKIMM BEPOSTHOCTHBIX Mep. (QYHKIHM paclpenesieHus, CilydaiiHble
BEJIMYUHBI U BeKTOphl. IIpumepsl. OCHOBHBIE CBOMCTBA XapaKTEPUCTHUYECKUX (QYHKIHUH CIydailHBIX
BEJIMYMH.

25. TeopeMa €IMHCTBEHHOCTH JMJIsi XapaKTepUCTHUECKUX (QYHKIMH BeposTHOCTU. HezaBuCHMMOCTh
KOMITOHEHT CIIyYailHOTO BEKTOpa B TEPMHUHAX XaPAKTEPUCTHUECKUX (DYHKIIHM.

26. Teopema HempepbIBHOCTH AJisi xapakTepuctuueckux ¢yHkuuii (b / d). LenTpansHast npenenbHas
TeopeMa [yl He3aBUCUMBIX OJIMHAKOBO PACIIPECIICHHBIX CIy4alHbIX BEJIMYMH.

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

buner 1

1. JluzaiiH TectoB bepHymnn W nonMHOMUANbHBIA au3aiiH. IlpenenbHbIE TEOpPEMBI ST CXEMBI
Bepnymnu: Teopema [lyaccona u reopema Myaspa-Jlamtaca (b / d)

2. HepaBenctBo MapkoBa, HepaBeHCTBO YeOblmieBa. 3akoH Oonblimx yucen B ¢opme YeOblmesa.
HepasencTBo [lxxeHceHa

Kputepun oniennBanus

Onenka «ormnyHO (10)» BBICTaBISETCS CTYIEHTY, HPOSBHUBILIEMY BCECTOPOHHEE, CUCTEMAaTHUECKOE U
nryOokoe 3HaHME MaTepHuajga 00pa3oBaTEeNbHOM IMPOTrpaMMbl, CaMOCTOSITEIbHO BBHIMOJHHUBIIEMY BCE
3aJaHusl, MPEIYyCMOTPEHHbIE MPOrpaMMON, TIIyOOKO H3YYHMBILIEMY OCHOBHYIO M JOMOJHHUTEIHHYIO
JUTEPaTypy, PEKOMEHIOBAaHHYIO MPOTPaMMOM. , aKTUBHO Pa0dOTaeT B KJIAcCe M MOHUMAET OCHOBHBIC
Hay4HbI€ KOHLEMINU 110 U3y4aeMO AMCLUIUIMHE, IPOSBIII TBOPYECKUH MOAXO] U HAYYHBIH MOIXO] B
NOHUMAaHUM W TPEICTAaBICHUH Marepuasa o0pa30BaTelbHONW IPOrpaMMbI, OTBET Ha KOTOPBIH
XapaKTepU3yeTCsl HCIIONb30BaHUEM OOTaThIX M aJIeKBaTHBIX TEPMHUHOB, a TAKXKE MOCIEI0BATEIbHBIM U
JIOTUYHBIM U3JI0KEHUE MaTepuaa;

Onenka «oTanyHO (9)» BBICTABISETCS CTYACHTY, KOTOPBI MPOIEMOHCTPHUPOBAI BCECTOPOHHEE
CHCTeMaTHYeCKOe 3HaHHE Marepuana o0pa3oBaTeIbHOI MPOrpaMMBbl, CaMOCTOSTEIBHO BBIMOIHHUI BCE
3aJay, MPEeJyCMOTPEHHbIE MPOrpaMMON, MITyOOKO YCBOWMJI OCHOBHYIO JIUTEparypy U 3HAKOM C
PEKOMEHTyeMOM JIOTIOTHUTEIBHON JINTEPAaTypoil. TI0 TporpaMMe, akTUBHO TpopadoTall Ha 3aHATHSX,
[MOKa3aJl CHCTEMHOCTh 3HAHMH 10 JHWCLUIUIMHE, TOCTATOYHYIO JJIS JAJbHEHIIEro M3y4eHUs, a TaKxke
YMEHHUE CaMOCTOATENIBHO PACIIUPSITH €€, OTBET KOTOPOM OTIMYAeTCsl TOYHOCTBIO HCIONb3YEMbIX
TEPMHUHOB, a U3JI0XKEHNE MAaTEPHAIIa B HEM MOCIIEA0BATENILHOE U JIOTHYHOE;



Ouenka «oTUYHO (8)» BBICTABISETCSA CTYACHTY, KOTOPBIH MPOSBHJ IIOJHOE 3HAHWE MaTepHhaja
00pa3oBaTeIbHOM MPOrpaMMBbl, HE JOIYCKAeT CYIIECTBEHHBIX HETOYHOCTEH B CBOEM OTBETE,
CaMOCTOAITENIbHO BBIMOJIHWJI BCE 3aJaHMs, NPEAyCMOTPEHHBIE IPOrpaMMON, H3yYWI OCHOBHYIO
JUTEPaTypy, PEKOMEHIOBAHHYIO Y4eOHOH IporpaMMoi. MporpaMma, akTHBHO HpopaOoTaHHas Ha
3aHATHAX, IOKa3aja CHCTEMHOCTh €ro 3HaHWH N0 IUCUUIUIMHE, JOCTATOYHBIX JUIS JAJIbHEHIIEero
U3Y4EHUs, a TAKXKe CIIOCOOHOCTh CAMOCTOSITEIBHO UX PACIINPATH;

Onenka «xopomo (7)» BbICTaBISIETCS CTYIEHTY, KOTOPBIA MPOSIBHJI JOCTATOYHO IOJHOE 3HAHHUE
Mmarepuaia 00pa3oBaTeNbHON HpPOrpaMMbl, HE JOIYCKAeT CYIIECTBEHHBIX HETOYHOCTEH B OTBETE,
CaMOCTOSITENBHO BBIMOIHWI BCE 3aJaHHS, IPEIyCMOTPEHHBIE MPOrPaMMON, HU3Yy4YHUI OCHOBHYIO
PEKOMEH/IOBAaHHYIO JIUTEPaTypy IO MPOrpaMMme, aKTUBHO paboTal Ha 3aHATHUSX, OKa3al CHCTEMHOCTh
CBOMX 3HAHMHW IO JAWUCLUIUIMHE, JOCTaTOYHBIX I JalbHEMIIEro H3y4eHHUs, a TakkKe YMEHHUE
CaMOCTOATENBHO UX YCUINBATh;

Onenka «xopomio (6)» BbICTABISIETCS CTYISHTY, KOTOPBIM MPOSBHII JOCTATOYHO MOJTHOE 3HAHUE
Marepuaia o0pa3oBaTelbHOI MPOrpaMMbl, HE JOITyCKAET CYIIECTBEHHBIX HETOYHOCTEH B CBOEM OTBETE,
CaMOCTOSTEJIFHO BBIITOJHWI OCHOBHBIC 3aJladM, MPEIyCMOTPEHHBIC NMPOrpaMMON, M3Y4HI OCHOBHYIO
JUTEpaTypy. PEKOMEHI0BaH MPOrpPaMMOi, TIOKa3ajl CHCTEMaTHYHOCTh CBOMX 3HAHWH MO JAUCLUILIMHE,
JOCTATOYHYIO JJIS TAJIbHEHUIIIET0 U3yUeHHUS;

Omuenka «xopomo (5)» maercs CTyACHTY, NPOJEMOHCTPHUPOBABIIEMY 3HAHUE Marepuayia OCHOBHOU
o0Opa3zoBarenbHONH MporpaMMbl B 00beMe, HEOOXOAMMOM JUIsl JaibHelmero oOydeHus W Oymyiiel
paboThl 1o Mpodeccuu, KOTOPBIH, HE MPOSBISASA JOCTATOYHONW aKTHBHOCTH Ha YpPOKaX, 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
o0Opa3oBareIbHONH MporpaMmbl B oO0beMe, HEOOXOAMMOM sl AajibHeliero oOydeHUs W Oymymiel
paboTsl 1o mpodeccun, KOTOphIi, HEe MPOSIBIASA AOCTATOYHONW aKTMBHOCTH Ha YpOKaX, TEM HE MEHee
CaMOCTOSITENBHO BBIMOJHSJ BBIOJIHWI OCHOBHBIE 33Ja4yd, NPENYyCMOTPEHHBIE IMPOrPaMMOM, WU3y4dni
OCHOBHYIO JIUTEPATypy, HO JAOIYCTUIJI OMIMOKY B MX BBIIOJIHEHUH U B CBOEM OTBETE BO BpeMs TECTa, HO
UMeeT HeoOXOAUMBIE 3HAHUS JUIsl HCIIPABJICHUS ATHX OMIMOOK MO/ pPyKOBOACTBOM IPEIIOJaBaTels;

Onenka «ynoBieTBOpUTENLHO (3)» BBICTABISETCS OOydaronieMycs, IPOSIBUBIIIEMY 3HAHHE MaTepualia
OCHOBHOW 00pa30oBaTeiIbHON NMpOrpaMMbl B OObeMe, HEOOXOAWMOM MJIsi JajbHEWUIIero OOy4eHUs H
Oynymieir paboTsl Mo mpodeccuy, He MPOSBUBLIETO AKTHBHOCTH HA 3aHATHUAX, CaMOCTOSTEIBHO
BBITMIOJIHUBLIETO OCHOBHBIC 33Ja4M, MPEAyCMOTPEHHBIC IMPOrpaMMa, HO JOIMYCKaloIlas OMMUOKH B UX
BBIIIOJTHEHUM M B OTBETE MNpPH TECTHPOBAHMM, HO oO0Jajzaromas HEOOXOAMMBIMH 3HAHUSAMH JUIS
YCTpaHEeHHS 10J] PYKOBOACTBOM IperojaBaresis Hanbosee CylecTBEHHBIX OIIUO0K;

OueHka «HEYIOBICTBOPUTEIBHO (2)» HaeTcsl CTYICHTY, KOTOPBIM MOKa3asl MpoOesbl B 3HAHUSAX WIN
HEIOCTaTOK 3HAHWW 10 3HAYUTEIHHON YacTH MaTephalia OCHOBHOM 0Opa30oBaTelbHOM MpOrpaMMbl, HE
BBITTOJTHUJI CAMOCTOSTEJIEHO OCHOBHBIE 3aJ[a4, TpeOyeMble IPOrpaMMOi, JOMYyCTIII IPUHIUINATIbHbIE
OIMOKK B BBINIOJHEHUE NPEAYCMOTPEHHBIX NPOTPaMMOM 3azad, KOTOPBI HE MOXET MPOAOJIKHUTH
yueOy wniM HavdaTh MNPOQECCHOHATBHYIO JESATEIbHOCTh 0€3 ONMOIHUTENBHON IOArOTOBKH IO
paccMaTrprBaeMoOl AUCLUILIMHE;

OueHka «HEyIOBIETBOPUTENHHO (1)» CTaBUTCS CTyAEHTY HpPU OTCYTCTBHHU OTBETa (OTKa3 OT OTBETa),
b0 KOoraa MpeACcTaBICHHBIH OTBET COBCEM HE COOTBETCTBYET CYTH BOIIPOCOB, COIEPKAIIMXCS B
3a7laHuM.

5. MeTtonu4eckne MaTepuabl, onpeneasione Npouexypbl OeHUBAHUA 3HAHUI, YMeHH I, HABBIKOB H
(W) onbITA AESATEJIbHOCTH

Bo BpCMs 5K3aMCHA CTYACHTY pa3pCiIacTCs UCIIOJIb30BaATh NPOrpaMMy JUCHUIIINHBI.



