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 JUCHHUIIMHE: Teopus BeposiTHOCTEN
10 HAMPABJIECHUIO: Buorexnonorus
npopuJib NOArOTOBKHU: Buorexnonorus

dusrex-mkoia buomornyeckon 1 MeaunmHckoln OU3HKH
kadempa TUCKPETHOW MaTEeMaTUKH

Kypc: 2
KBAJM(PUKAIMA: OaxanaBp

Cemectp, hopMBI IPOMEKYTOUHOM arTectanuu: 3 (oceHHuil) - JluddepeHpoBanHblii 3a4eT

AynutopHbIX yacoB: 60 Bcero, B TOM YHCIIE:
nexuuu: 30 gac.
cemuHapsl: 30 gac.
naboparopHsie 3ansTus: 0 Jac.

CamocrositensHas pabora: 30 gac.
Bcero gacos: 90, Bcero 3a4. ef.: 2

KonnuecTBo KOHTPOJIBHBIX pa0oT, 3a1aHui: 2

[Iporpammy cocrtaBui: A .M. Paiiroponckuii, 1-p ¢u3.-Mar. HayK, 3aBeIyrOIui kageapoit

[Iporpamma obcyxneHa Ha 3acefiannu Kadenpsl auckpetHoit matematuku 05.03.2020



AHHOTANMA

B kxypc BkitoueHbl Bce 0a30Bble ONPENENCHUS M yTBEPXKAEHHS TEOPUU BEPOSTHOCTEH OT KOJIMOTOPOBCKON
aKCHOMATHKH J0 MHOTOMEPHBIX MpeaebHbIX TeopeM. Kypc npenHasHadeH A MaTeMaTHKOB U MTPEAToaract
3HaHHE OCHOB TEOPUH MepPbl, KOMOMHATOPUKN M MaTeMaTHYECKOTO aHAIM3a.

1. lean u 3apa4n

].le.]'lb AUCHUIIINHBI
OCBOCHHUEC OCHOBHBIX COBPEMCHHBIX METOJOB TCOPHUHU BepOHTHOCTCﬁ.

3agaun AU COMIIHHBI
* OCBOCHHE CTy/IECHTaMH 0a30BbIX 3HAHUH (MOHATWH, KOHIICIIUI, METOIOB M MOJIENICH) B TEOPUH
BEpPOATHOCTEMN;
. MpUOOPETEHNE TEOPETUYECKUX 3HAHUH W NPAKTUYECKUX YMEHHH W HaBBIKOB B TEOPHUH
BEPOSITHOCTEH;

® OKa3aHHueC KOHCYJ'H)TaI_II/Iﬁ U noMomu CTyACHTaM B IHPOBCACHHUU COOCTBEHHBIX TCOPCTUICCKUX
I/ICCJ'IG,I[OBaHI/Iﬁ B TCOpHUU BCpOHTHOCTeI\/’I.

2. Ilepeyens opMupyeMbIX KOMIIETeH M

OcBocHue AUCHUIIJIMHBI HAITPAaBJICHO Ha (bOpMI/IpOBaHI/Ie ClIeayronux KOMHGTGHL[HﬁI

Kon 1 HamMeHOBaHWE KOMITETEHITUN WHIuKaTopsl JOCTIKEHUST KOMITETEHITUI
OIIK-5 Criocoben yuactBoBarh B ipoBefieHnn  |OIIK-5.1 CnocoGeH pemarh ITOCTaBICHHBIE 3a/Ja9dl B
(dyHIaMEHTANBHBIX U MIPUKJIATHBIX obnacTu TEOPETHUECKUX u IKCIIEPUMEHTATLHBIX

I/ICCJ'IG,I[OBaHI/Iﬁ nu pa3pa60T01<, CaMOCTOATCIIBHO I/ICCJ'IG,I[OBaHI/Iﬁ nu pa3pa60T01<
0CBaMBAaTb HOBBIC TCOPETUYCCKUEC, B TOM YUCIIC,
MaAaTEMAaTHYCCKUEC MCTOIbI I/ICCJ'IG,I[OBaHI/Iﬁ

[TK-4 CriocoOeH KpUTHYECKH OLICHUBATh [IK-4.2 3HaeT WCTOYHWUKH TPOUCXOKACHUS H yMEeT
MIPUMEHUMOCTb UCIIONIb3YEMBIX METOAUK H MPOU3BOAUTH  OLEHKY  TOTPEITHOCTH  M3MEPEeHHH U
METOJIOB JIOCTOBEPHOCTH DKCIEPUMEHTAIIbHBIX PE3YJIbTaTOB

3. IlepedeHb NJIAHUPYEMBIX Pe3yJIbTATOB 00yU€eHHsI MO JUCHHUILINHE (MOLYJII0)

B pe3ynbrare 0CBOCHHS AUCIUILTHHBI 00yYaIOIINECs TOIKHBI

3HATh:
[] (¢yHAaMEHTAIbHBIC TIOHATHS, 3aKOHBI TCOPUN BEPOSITHOCTEH;
[l coBpeMEHHbIC MPOOIEMbI COOTBETCTBYIOIINX PA3/ICIOB TEOPHH BEPOSTHOCTEH;
[]  TOHATHS, aKCHOMBI, METOJbI JIOKA3aTeIbCTB W JIOKA3aTeNIbCTBA OCHOBHBIX TEOPEM B pasjesax,
BXOJISIIUX B 0A30BYIO YaCTh IIHKII;
[] OCHOBHBIC CBOHCTBA COOTBETCTBYIONUX MAaTEMAaTHYCCKUX OOBEKTOB;
[l aHAJIUTHYCCKHE W YHUCICHHBIC MOIXOAbI W METOMIbI Ul PEIICHHS THIIOBBIX MPUKIAJHBIX 3a/1a4d
TEOPUH BEPOSTHOCTEH.

YMETh:
[] TOHATH MOCTABJICHHYIO 33/1a4y;
[l MCHOJIb30BaTh CBOM 3HAHUS JUTS PelIeHUs PyHIaMEHTAIbHBIX M MPUKIIAIHBIX 3a/1a4;
[] OlEHHBATh KOPPEKTHOCTh MOCTAHOBOK 337124,
[l cTpOro J0Ka3bIBaTh MM ONPOBEPTaTh YTBEPIKICHHE;
[]  CcaMOCTOSATEIILHO HAXOMUTh AJNTOPUTMbI PCHICHHS 3a/lad, B TOM YHCJIC M HECTAaHAAPTHBIX, U
MPOBOJIUTH UX aHAJIH3,
[] CcaMOCTOATENILHO BUJCTh CIICCTBHS MOJYUYCHHBIX PE3YJbTATOB;
[l TOYHO MpPEJCTABUTh MaTeMaTH4ECKUEC 3HAHHS B TCOPUH BEPOSTHOCTEH B YCTHOW M MUCHbMEHHOMN
dhopme.

BJIAJICTh:
] HaBBIKAMH OCBOCHHS OOJIBIIOTO 00beMa HHMOPMAIIUK U PEIlICHHs 3a/a4 (B TOM YHCIIC, CIIOKHbBIX);
[] HaBBIKAMHU CAMOCTOSTEILHON pabOThI U OCBOCHHS HOBBIX JUCIIUTUIHH;
[l KyJIbTypoH NOCTAaHOBKH, aHAJIN3a U PEHICHUS] MaTeMaTHYeCKUX M MPHUKIAJHBIX 3a/1a4, TPEOYIOIINX
JUTSL CBOETO PEIICHHUS UCTIOIb30BAaHMS MATEMAaTHUECKUX MOIX0JI0B U METOJIOB;
[l TpEeIMETHBIM SI3IKOM TEOPHH BEPOSTHOCTEH U HaBBIKAMHU TPAMOTHOTO OTMCAHUS PEIICHHS 3a7a4 U
MPECTABICHHS MOJYYCHHBIX PE3YJIBTATOB.



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

4.1. Paznenbl tuctMIInHbI (MOIYJIS) U TPYAOEMKOCTH IO BUAAM yUEOHBIX 3aHATHH

TpynoeMKOCTh O BUJaM YUeOHBIX 3aHATHI, BKIIIOYAs
CaMOCTOSTENIbHYIO padoTy, Jac.

Ne Tema (pa3znen) AMCUUTUIMHBL
Camocr.
Jlextiun | Cemunapsr | JlaGopat. paGoOTHI
pabora
1 Kiaccuueckoe (koMOuHaTOpHOE) 4 4 5
OTIpeJIeICHNE BEPOATHOCTH.
[eomerpuueckre BEpOSATHOCTH H  HX
2 P p 4 4 5

CBOMCTBA.

VYcioBHBIE  BEPOATHOCTH, YMHOXEHHE
3 BEpPOATHOCTEM, (hopmyIbl MTOJTHOM 4 4 5
BeposiTHOCTU U baiieca.

[lonsartue o ciydaiiHOM OdyXIaHUH U

4 N 6 6 5
cirydaiiHoM rpade.

5 Oobmas BEPOSATHOCTHAs MOJIENb. 4 4 5
Axcuomaruka Konmmoroposa.

6 Pacnpenenenue QyHKIuil OT ciaydaiHbIX 4 4 5
BEJTUYHH.
[Ipumepsr KOMOHMHATOPHBIX 3azad,

7 pelaeMbIX 32 CYET  JIMHEWHOCTH 4 4
MaTeMaTU4YeCcKOro OXKHUJaHUS.

Hroro yacos 30 30 30

[TonroToBka K 3K3aMeHy 0 gac.

Oobmas TpynoEMKOCTb 90 gac., 2 3a4.ex.

4.2. Cogpep:xaHue OUCHUILTUHBI (MOIYJIsl), CTPYKTYpUPOBAHHOE 110 TeMaM (paszeiam)
Cemectp: 3 (Ocennuii)
1. Knaccudeckoe (KoOMOMHATOPHOE) ONIPEICICHNUE BEPOSITHOCTH.

CBoiicTBa BepOSTHOCTH MPH TakoM orpeseneHun. [Ipocreiimue komOnHaropubie Mosenu. [Ipumepst
KOMOHMHATOPHBIX 33/1ad, IS PELICHUsI KOTOPHIX YOOOHO HCIIONB30BATh KIIACCHUECKOE OIpeesicHHe
BEPOSITHOCTH.

2. 'eomeTpuueckre BEpOSATHOCTH U UX CBOWCTBA.

[Ipumepsl 3amau, A pemieHUs] KOTOPBIX YIOOHO MCIIONB30BaTh T€OMETPUUYECKHE BEPOSTHOCTH:
3aj7ia4ya o0 BCTpeue, 3aa4a O MUHMMAJIbHOM M MAaKCHMAJIbHOM 3JIEMEHTAaX B CIy4aifHOI BHIOOpPKE M IIp.
[Tapanokc beprpana.

3. Yc0BHBIE BEPOSITHOCTH, YMHOKEHHE BEPOSITHOCTEH, (hOPMYJIIBI ITOJTHON BeposTHOCTH U baiieca.

HeszaBucumocTs  COOBITHI: TOMapHas HE3aBUCHUMOCTb, HE3aBUCHUMOCTh B  COBOKYITHOCTH,
HE3aBUCUMOCTb COOBITHSI OT rpynmbl coObiTuidi. Cxema ucnbitanuii bepuymmm. IlonnHoMuanbHas
cxeMma. CxemMa cepuii.




4. IonsaTture o ciryyaiitHoM OIyKJaHUU U CITy4aitHOM rpade.

[lopsiakoBeie cTaTHCTUKU. 3akOH OonbpIIMX uncen ais cxembl beprymmm. [lpenenbhas Teopema
Ilyaccona muist cxembl cepuid. JlokajibHas IpeiebHast TeOpeMa U UHTEerpallbHas IpeesibHas TeopemMa
Myaspa — Jlamutaca.

5. O6H_Ia$[ BCPOATHOCTHAA MOJCIIb. AxcuomMaruka KOJ'IMOFOpOBa.

CiyuaiiHble BenMYMHBI. 3aKOH pachpeneneHus, (YHKIUS paclupeieieHusi W ee CBOMCTBa.
JluckpeTHbIe U aOCONIOTHO HENPEpPhIBHBIE paclpeleNieHus], INIOTHOCTh pacipeneseHus. Baxuenme
pacmpeneneHusi: OMHOMHAJIBHOE, IIyaCCOHOBCKOE, T€OMETPHUYECKOE, TIHIepreoMeTpHyYecKoe,
paBHOMepHOe, HOopMasibHOe, Komm, skcrnoHeHIHanbHOe (TOKa3aTelbHOE), TaMMa-paclpeeieHue.
HNurtepnperanus npenensHbix TeopeM [lyaccona m Myaspa — Jlanaca B TepMUHAX pacupenesieHun
CITy4ailHBIX BEJINYMH.

6. Pacnipenenenne GyHKUMHE OT CIy4YalHBIX BEJINYHH.

Maremartndyeckoe OXHIAHUE CIy4ailHOW BenW4MHBI. JIMHEHHOCTP MaTeMAaTUYECKOTO OKHIAHUS.
Maremarndeckoe oxxujganue QYHKIUU OT CIy4ailHON BETUYMHBI.

7. IlpuMepbl KOMOMHATOPHBIX 3a/1a4, PELIAEMBIX 32 CUET JIMHEHHOCTH MaTeMaTH4eCKOTroO OXKUIaHHS.

HepaBenctBa MapkoBa u YeObiméBa. CBsizhb MEXIy TMOHATHEM paclpeieicHUs CIydaiHOU
BEJIMYMHEI U 33JaHHEM BEPOSATHOCTHOM MEpBI Ha IIPSIMOM.

5. Onucanue MaTepuaJIbHO-TeXHHYECKOH 0a3bl, HEO0XOXMMOM AJIsl OCYIeCTBJICHHUS 00Pa30BATEILHOIO
npouecca o JHCHUIIMHE (MOLYJII0)

CrangapTHas ydeOHas ayTUTOpHsL.
6.IlepeyeHnb pekoMeHyeMOIi TUTEPATYPbI

OcHoBHas nuTeparypa

1. BepositHocets [Teker] : B2 T. T. 1 : DnemenTapHas Teopusi BepoITHOCTEH. MaTemaTnueckue
ocHoBanwsl. [IpenensHble TeOpeMsbl : yueOHUK Juist By30B / A. H. lllupsie .— 4-e uzn., nepepab. u 011
— M. : U3n-80 MITHMO, 2007, 2011 .— 552 c.

2. Kypc Teopun BepostHocteil [Teker] : yued. mocodue mist By3os / B. I1. UnuctskoB .— 7-€ uzm., uctp.
— M : lIpoda, 2007 .— 253 c.

JomnonHurensHas aureparypa

1. 3agaun o Teopuu BepositHocTel [Teker] : yueb. mocodue jist By3oB / A. H. lllupsies .— M. :
MIIHMO, 2006 .— 416 c.

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

http://dm.fizteh.ru/

8. IlepeyeHb HHPOPMALMOHHBIX TEXHOJIOTHIi, HCIIOJIb3yeMbIX NPH OCYLIeCTBICHUU 00Pa30BaTeJIbHOI0
npouecca o JMCHUIIMHEe (MOIYJII0), BKJIIOYAs NepedeHb He00X0ANMOro NpOrpaMMHOro odecnedyeHnst
1 MH(POPMAIHOHHBIX CIIPABOYHBIX CHCTeM (IPH HEOOXOAUMOCTH)

Ha nekumoHHBIX 3aHATHIX UCIIONB3YIOTCS MYIBTUMEIUIHBIE TEXHOIOTUH, BKIIOUasl AEMOHCTPALHIO
MpEe3EHTALUN.

B npouecce camocTosATENbHOM PabOThI 00YHaIONIUXCs BO3MOXHO UCIIOJIB30BAHUE TAKUX IPOTPAMMHBIX
cpeacts, kak Mathcad, MATLAB, Maple u np.



9. MeToauveckue YKazaHnus QJist oﬁyqaloumxm 0o 0OCBOCHMIO JTHCHUIIJINHBI (MO)_Iy.Tlﬂ)

1. PexoMeHzmyeTcsi YCHEUIHO COaBaTh KOHTPOJIbHBIE pabOThl, TaKk Kak 3TO YIMPOIIAeT HTOTOBYIO

aTTCCTAIUIO IO MPCAMCTY.
2. I[J'ISI IIOATOTOBKH K HTOTOBOM arTeCTallvu IO MPCAMCTY JIy4dlIC BCCTO IOJb30BATHCA MAaTCpHaJIaMU

JIEKINH.



NNPUJIOKEHHUE

OLIEHOYHBIE MATEPHAJIBI IO JUCLHATIIMHE (MOYJTIO)

10 HANPABJIEHUIO: buorexnonorus

npopuJib NOArOTOBKHU: buorexnonorus
dusrex-mkoia buomornyeckor 1 MeaunuHcko OU3HKH
kadempa TUCKPETHOW MaTEeMaTUKH

Kypc: 2

KBaJupuKaAnus: OaxanaBp

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

Pa3paborunk: A .M. Paiiroponckuii, n-p (¢u3.-MaT. HayK, 3aBeAYIONUI Kadeapoit



1. Komnerenunu, gopMupyemMsblie B mpouecce U3y4eHus: JUCHUILINHbI

Koz 1 HanMeHOBaHKE KOMIIETEHIIUU WHauKaTopbl JOCTUKEHMSI KOMIIETEHIIUN
OIIK-5 Cnocob6en yuactBoBarb B ipoBeieHun  |OIIK-5.1 CrnocoOGeH pemaTh TOCTaBICHHBIE 3a/1a4d B
($yHIaMEHTANbHBIX U MIPUKIATHBIX o0JnacTu TEOPETHUECKUX u SKCTIIEPUMEHTAJILHBIX

HCCIIeJOBAaHUN M pa3pabOTOK, CAMOCTOATENIFHO |MCCIEJOBAaHUN U pa3paboTOK
OCBaMBaTh HOBBIE TEOPETUUECKHE, B TOM YHUCIIE,
MaTeMaTHYEeCKHE METObI UCCIICIOBAHUM

[MK-4 CriocoOeH KpUTHYECKH OLIEHUBATh [IK-4.2 3HaeT HCTOYHUKH TPOUCXOXKACHUA U yMeeT
MPUMEHUMOCTD UCIIOJIb3YEMbIX METOIUK U MPOU3BOAUTH  OLIGHKY  IOTPEIIHOCTH  HM3MEpPeHHH |
METO/IOB JOCTOBEPHOCTH IKCIIEPUMEHTAIBHBIX PE3YJIbTAaTOB

2. Iloka3are i OLleHUBAHUS KOMIIeTeHITHH

B PE3IYIBTATC U3YUCHUA TUCHUILIJIMHBI «TeOpI/Iﬁ BepOﬂTHOCTCﬁ» O6y‘laIOH_II/II\/’IC$I JOJIKCH:

3HAThb:

[l ¢yHnaMeHTaIbHBIC HOHATHS, 3aKOHBI TECOPUU BEPOSITHOCTEH;

[J coBpeMEHHBIEC IPOOIEMbI COOTBETCTBYIOIIUX Pa3/EiIOB TEOPUU BEPOSATHOCTEH;

[J  IOHATHS, aKCHOMBI, METOJbl JJOKa3aTEJIbCTB U J0Ka3aTelIbCTBA OCHOBHBIX TEOPEM B paszjeiax,
BXOIALINX B 0A30BYIO 4aCTh LIUKIT;

[l OCHOBHBIE CBOWCTBA COOTBETCTBYIOIINX MaTeMaTHYECKUX 0OBEKTOB;

[l aHaNTUTHUYECKWE W YHCIEHHBIC MOAXOAbl M METOIBI JUIS PELICHUS THUIOBBIX NPUKIAAHBIX 33734
TEOPUU BEPOSITHOCTEN.

yMeThb:

[J TOHATH OCTABJICHHYIO 33Jauy;

[J HCIONIb30BaTh CBOU 3HAHUS JUIsl pelieHus (pyHIaMEHTaIbHbIX U NPUKIAJIHbIX 331a4;

[J oueHUBaTh KOPPEKTHOCTh IIOCTAHOBOK 3a7a4;

[l cTporo noka3sIBaTh WK ONPOBEPTaTh YTBEPKICHUE;

[J caMOCTOSTENbHO HAXOQUTh AJNIOPUTMbl PELIEHMs 3ajad, B TOM 4YUCJIE U HECTAaHAAPTHBIX, U
MPOBOJUTH UX aHAIIN3;

[J caMOCTOATENIBHO BUJETh CIIECTBUS [I0JYyUEHHBIX PE3YJbTaTOB;

[l TOYHO MpEACTABUTh MAaTEMATUYECKHE 3HAHUS B TEOPUH BEPOSTHOCTEH B YCTHONW M NMUCBMEHHOW

dopme.

BJA€Th:

[J HaBBIKAMH OCBOCHHS 0OJIBIIOTO 00beMa MH(OPMAIK U PelIeHUsT 3a/a4 (B TOM YHCIIE, CIOKHBIX);
[l HaBBIKAMH CaMOCTOSTEIbHON PabOThI U OCBOCHUS HOBBIX JANCIMIUINH;

[J KyJbTYpOH IMOCTAaHOBKH, aHAJIN3a U PEIICHUS] MaTeMaTH4eCKUX M MPHUKIATHBIX 3a1a4, TPeOyommx
JUIsl CBOETO PELICHHUS UCII0JIb30BaHUsI MaTEMaTHUECKUX ITOJIX0JJ0B U METO/IOB;

[l mpeaMETHBIM SI3BIKOM TEOPUHU BEPOATHOCTEHN M HABBIKAMH IPAMOTHOTO OIMCAHUS PEIIEHUS 3ajad U
[IPECTABICHUS [IOJyYEHHBIX PE3YJIbTaTOB.

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

Jlomarnaue 3aganus

1. Ha maxmaTHOH AOCKe pa3Mepa nxn cCiIy4aHO pa3MmemaroT n jaaeil. Halimure BeposTHOCTH
cienyonmx cobbituii: 1. A = {naapu He OBIOT ApyYT Apyra}; 2. B = {naneu He OBIOT APYT Apyra, ¥ Ha
[JIaBHOM TMaroHaji HeT HUKAKUX GUryp}.

2. IIpuBecTu mpuMepsl, OKa3bIBAIOIIKE, YTO, BOOOIIEe roBopsi, paBeHcTBa P(B|A) + P(BJ|A) = 1, P(BJA)
+ P(BJA) = 1 meBepnsbl. 3. [lokasats, uro kaxnas u3 pynkmuid Gl1(x,y) = I(x +y > 0), G2(x,y) = [x +
yl,rme [] — wenas yacTh 4uclna, SIBISETCS HENPEPHIBHOW CHpaBa, BO3pACTAIOMIEH 1O KaXIOH
NepeMeHHOM, HO He sBisieTcs QyHKIMeH pacrpenencHus B R2.

4.CnyyvaiiHasBeTMurHAE UMeeTcTanapTHoepacnpeneneaueKomm. HaliantenaoTHOCTH pacnpeieneHus
ciydaidHbIX BenmuunH &2 1+E2, 1 1+E2, 28 1-E2, 1 &. 5. Ilyctb £1,E2 — ciryuaiiHble BEJIMYUHBI, KaKAAS
13 KOTOPBIX HE 3aBHCUT OT CllydaliHOW BenuuuHbI & BepHo mu, uto Bektop (§1,52) Takke HE 3aBUCHUT
OT CITy4yaiiHOW BeJIMYMHBI &7

3anauu nepBoi KOHTPOIBHOM



1. SBnserca mu F(x,y) = (1—e—x—y)I(x + y > 0) ¢ynkuueii pacnpenenenus’?

2. Ilycts PI1,P2,P3 — oKcnoHeHIMaNbHBIE pachpenenaeHuss ¢ mapamerpom 1, P = PIxP
2xP3.HaitnuteP({(x,y,Z) : U3 OTPE3KOB JUIUH X,Y,Z MOXHO COCTAaBUTb TPEYTOJIbHHUK }).

3. HaiiTn MaremMarniecKkoe OXUAaHWE M JUCIIEPCHIO CIYYaliHOW BEIMYUHBI, PYHKIUS pacrpeeineHus
koropoiipappa F(x)=0 0 0 0 0 00 0000000000000 O00O0O0O0OOO0O0,x<2n
x<0;1,x>0.

4. Hanbl HezaBucuMbIe ciydaiiable BenumuuHbl X,Y ~ U[—1,1]. Ilyets & = X/(X +Y ), n = X + Y.
Hatinure cov(§m). 5. Ilyers &1,E2,... — He3aBHCHUMBIC OJIMHAKOBO paclpellelieHHbIe ClTydaiiHbie
BEJIMYUHBI C MIOTHOCTHIO cx2e—xI(x > 0). Haiinure ¢ u gokaxure, yto P(limn—oo En Inn=1) = 1.
3anaun BTOPO KOHTPOJIBHOM

1. Cnyuaiiable BenuuuHbl &1 He3aBUCUMBL. [lnmotHoCTh & paBHa (x/2)I((0,2]), cnyuaiinas BeawuuHa 1
oOyiaziaeT SKCHOHEHIMAIBHBIM paciipefesieHueM ¢ mnapamerpoM 1. HalTu BeposSTHOCTH TOTO, YTO
BekTop (n,§) momazgaer B Kpyr paauyca 1 ¢ mentpom B Touke (1,0).

2. Xapakrepuctuueckass pyHkmus Bekropa (&) paBHa @(&,n) = e—2yi—1/2(2x2—-2xy+y2). Haiigure
TaKoe YMCIIO 0O, YTO CIy4aiHble BEIUYUHBI & + on U 1 He3aBUCUMBL. C MOMOIIBIO MOTYYEHHOIO 4nciia
Haiinute EE2n.

3. CayuvaiiHas BenmMuMHa & HKMeEET IIyacCOHOBCKOE pachpeneieHne ¢ mapamerpoM A. Haiitu
MaTeMaTH4ecKoe OXKHJIaHKe U IUCIIepCHIo cirydaiiHoi BennunHsl f(§), ecnmu f(x) = (—1)x—1x.

4. 151 IpOCTEHIIEero CAMMETPUYHOTO CITY4aliHOTO Oy KJIaHUsl Sn HalIMTe BEPOSTHOCThH TOTO, YTO OHO
3a N 1aroB HH pa3y He nepecekaeT ypoBeHsb 2: P(S2 6= 2,...,SN 6= 2) =?

5. UrpansHast kocth Opocaercs N pas. I[Ipu kaxzom OpocaHuu K BbINABIIEMY YUCIy mpudasisercs 1,
€CJIM OHO OTIMYHO OT 6. Ecim e Bbimagaer 6, To uncio He MeHsercs. Kakum gomxHo ObITh N, 4TOOBI
yuclio, nensmieecs Ha 3, BemMano (mocne mnepecuera) xoTs Obl 700 pa3 ¢ BEpOSTHOCTHIO,
npeBocxozsmeit 0.987?

4. [lepeyens THNOBBIX (MPUMEPHBIX) BOIMPOCOB U TeM [IJIsl IPOBeAeHUs IPOMEKYTOUHOI aTTecTalluu
oOyuaroumuxcst

1. Knaccuueckoe (koMOMHATOpHOE) ompeselicHHe BeposTHOCTH. CBOWCTBA BEPOSITHOCTH MPH TaKOM
omnpenenenuu. [Ipocreiimume komOuHaTopHbIe Monen. [lpuMepbl KOMOMHATOPHBIX 3a/a4, AJIsl PELICHUS
KOTOPBIX YJOOHO HCIOJIB30BATh KJIACCHYECKOE ONPE/IETIEHNE BEPOITHOCTH.

2. l'eomerpuueckre BEpOATHOCTH M MX cBoWcTBa. [Ipumepsl 3amay, s pemeHus] KOTOPhIX yHZOOHO
UCIOJb30BaTh TIEOMETPUYECKHE BEPOATHOCTH: 33Jaya O BCTpeue, 3ajadya O MUHMMAJIbHOM MU
MaKCHUMaJIbHOM 3JIeMEHTax B cilydaiiHoU BeIOOpke u np. [lapagokc beprpana.

3. YcioBHBIE BEpOSTHOCTH, YMHOKEHHE BEPOSTHOCTEH, (popMysbl MONHOW BeposTHOCTH M baiieca.
HezaBucumocts  coObITHMH: TONApHas  HE3aBUCUMOCTb, HE3aBUCHUMOCTH B COBOKYITHOCTH,
HE3aBUCUMOCTbh COOBITUS OT TPYTITBI COOBITHH.

4. Cxema ucnsitannit bepuymnu. [loauHoMuansHas cxema. Cxema cepuil.

5. llonsiTHE 0 cy4yaitHOM OITy>KIaHuu U ciaydaiHoM rpade. [TopsakoBbie CTaTUCTHKH.

6. 3aKoH OONBIUX YHCEN U CXeMbl bepHyIuIH.

7. llpenenbHasg Tteopema Ilyaccona i cxemsl cepuid. JlokanmpHas IpenenbHas TEOpeMa H
HWHTerpajibHas peenbHas TeopeMa Myaspa — Jlaruiaca.

8. O0mias BeposiTHOCTHast Moziesb. Akcromaruka Kommoroposa.

9. CnyuvaiiHble BeJIWYWHBI. 3aKOH pacnpeaeleHus, (QYHKIWS pachpeselieHHsl W €€ CBOMCTBA.
JuckpeTHble W aOCOJIOTHO HENpPEPBIBHBIC pacHpeneiieHHs, IUIOTHOCTh acmpeneneHus. BaxHeimmne
pacmpeneneHusi:  OMHOMHANbHOE,  ITyaCCOHOBCKOE, TI'COMETPHYECKOE, THIepreoMeTpHuYecKoe,
paBHOMEpHOe, HopMmaibHOe, Kommm, 3KcrmoHeHuuanbHOE (IIOKa3aTelabHOE), TaMMa-paclpeneieHHe.
Nurtepnperanus npenenpHbix TeopeM Ilyaccona u Myaspa — Jlamiaca B TepMHHaX pacrpeneieHuin
CIIy4ailHBIX BEJIMYUH.

10. CBs3b MeXIy MOHITHEM paclpeeeHus CIyYailHON BEJIMYMHBI U 3aJJaHHNEM BEPOSITHOCTHONW MEPHI
Ha MPSMOU.

11. TNonarue o cuHTYIApHOM pacnpenenacHun. Teopema Jlebera o  pa3joKEHUM TMPOU3BOIBHOM
¢byHkuum pacupenenenus (6/m).

12. Pactipenenenue QpyHKIMIA OT CIIydaifHBIX BEJTMYWH.

13. Maremarnyeckoe OXUAAHHWE CIyYalHON BENWYMHBI. JIMHEMHOCTH MareMaTH4EeCKOrO OKHUIaHUS.
Maremarndeckoe oxkujganue QYHKIUN OT CIy4ailHON BETUYMHBI.

14. ITpumepsl KOMOMHATOPHBIX 3371a4, PEIIAeMbIX 3a CUET JTMHEHHOCTH MaTeMaTHYECKOTO OKUAAHUSL.
15. MomenTsl. lucniepcusi. Beruncienrne MOMEHTOB /ISl pacTipeieNieHui u3 1. 7.



16. HepaBencrBa MapkoBa u YeObIépa.

Kpurepun onennBanus

- omenka «omm4HO  (10)»  BBICTaBNSieTCSl  CTYAEHTY,  IIOKa3aBIIEeMy  BCECTOPOHHHE,
CHUCTEMaTH3UpPOBaHHbIC, IIyOOKHE 3HaHMA Y4eOHOW HpOrpaMMbl JUCLUUIUIMHBI U YMEHUE YBEPEHHO
MPUMEHATh X Ha NPAaKTHKE MPU PeIleHNH KOHKPETHBIX 3a71a4, CBOOOIHOE U MPaBUIbHOE 000CHOBAHHUE
MPHUHATHIX pELICHUI

- omeHka  «oraumuHOo  (9)»  BBICTaBUseTCA  CTYOGHTY,  IIOKa3aBIIEMY  BCECTOPOHHHE,
CHCTeMaTH3UPOBaHHBIE, INTYOOKHE 3HAaHHS yuyeOHON MpOorpaMMbl JUCHUILIMHBI 1 YMEHHE IPUMEHSTh UX
Ha TpaKTHKE MPHU PEIICHUH KOHKPETHBIX 3a]ad, CBOOOIHOE M MpPaBWIbHOE OOOCHOBAHUE MPUHATHIX
peleHnn

- oueHKa  «omM4yHO  (8)»  BBICTABIACTCS  CTYOCGHTY,  IIOKa3aBIIEMy  BCECTOPOHHHE
CHCTeMaTH3UPOBaHHBIE, INTYOOKHE 3HAaHHS yuyeOHON MporpaMMbl JUCHUIUIMHBI 1 YMEHHE IPUMEHSTh UX
Ha MPaKTHKE [IPHU PEIICHUH KOHKPETHBIX 3ajia4, U IPaBUIbHOE 0O0CHOBAaHUE MPUHSTHIX PELICHUN

- OlLleHKa «xopouio (7)» BBICTaBISAETCSA CTYIEHTY, €CIM OH TBEPAO 3HAET MaTepuai, 'PaMOTHO M IO
CYILLECTBY M3JIaraeT €ro, yMeeT MPUMEHATh MOJIYYEHHbIC 3HAHUS HAa MIPAKTHKE, HO JOIYCKAET B OTBETE
WM B PELIEHUHU 3a]jad HEKOTOPblE HETOUHOCTH;

- OOCHKa «XOpOoIIO (6)» BBICTABJIACTCA CTYACHTY, €CJIM OH 3HACT MAaTCpUuall, IpaMOTHO U IO CYIICCTBY
n3jaract €ro, yMeCT INpPUMCHATL IMOJTYUYCHHBIC 3HAHHUS Ha MNPAKTHUKE, HO AOITYCKACcT B OTBETC WJIM B
peIICHNHU 3aa49 HCKOTOPBIC HCTOYHOCTH,

- OIIEHKa «XOpoImIo (5)» BBICTABIAETCS CTYJACHTY, €CIIM OH 3HAET MaTepHaj, U MO CYIIECTBY M3JIaraet
€ro, yMEeT NMPUMEHATh NOIYYEHHBIC 3HAHUS Ha MPAKTHKE, HO JOIYCKAeT B OTBETE WM B PELICHUU
3a]1a4 HEKOTOpbIE HETOUHOCTH;

- OIIEHKa «Y/IOBJIETBOPUTENHHO (4)» BBICTABISETCA CTYAEHTY, IIOKa3aBIIeMy (hparMeHTapHBbIH,
pPa3po3HEHHBI XapakTep 3HAHWH, HEJOCTATOYHO NpPaBUJIbHBIE (DOPMYITMPOBKH 0Oa30BBIX MOHSITHMH,
HapylLEHUs JIOTHYECKON II0CIIEeI0BATEIbHOCTH B M3JIOKEHUM IIPOIPaMMHOIO0 Marepuajla, HO IIpU 3TOM
OH BIAJEET OCHOBHBIMH pa3ieiamMu Y4eOHOW mporpaMMbl, HEOOXOAMMBIMH JJisl AalibHEHIIEero
00yueHHs 1 MOXET NPUMEHSThH NOJIy4eHHbIE 3HaHUS 110 00pas3ily B CTAaHJAPTHON CUTYaIUH;

- OLCHKAa «YyIOBIECTBOPUTENBHO (3)» BBICTABISETCS CTYICHTY, IOKa3aBIIEeMy (parMeHTapHBIH,
pa3pO3HEHHBII XapakTep 3HAHUM, HEJIOCTATOYHO IpaBHJIbHBIE (OPMYIUPOBKH 0a30BBIX MOHITHH,
HapylLIeHHs JJOTHYECKON MOCIIEN0BATEILHOCTH B U3JIOKEHUH MPOrPaMMHOTO MaTrepuaia, HO IPU 3TOM
OH BJaJeeT (parMeHTApHO OCHOBHBIMH pa3felaMH Y4eOHOH NporpamMmbl, HEOOXOAMMBIMH IS
JaybHedmero o0y4eHuss U MOXKET MPHUMEHSTH IOJIyuYeHHbIE 3HaHWA 1O 00pasly B CTaHAAPTHOM
CUTYyalluy;

- OILIEHKa «HEYJOBJICTBOPUTEIHHO (2)» BBICTABIAETCS CTYIACHTY, KOTOPBII HE 3HaeT Ooiblneil yacTu
OCHOBHOTO COZCP)KaHUSl Y4eOHOH TporpaMMbl JUCHMIUIMHBI, JOMYCKaeT rpyOble OMMOKH B
(bopMyIHPOBKaX OCHOBHBIX MOHATHI JUCHUIUINHBI U HE yMEET UCIIOJIb30BaTh MOTy4YEHHbIE 3HAaHUS [IPU
PEIIEHUH TUTIOBBIX MPAaKTUYECKHUX 3a1a4

- OLIEHKa «HEyHOBJIETBOPUTENIBHO (1)» BBICTaBIISETCS CTYIEHTY, KOTOPBIH HE 3HaeT (HOPMYIHPOBOK
OCHOBHBIX NOHATHI AUCLUIUINHBL.

5. MeTtonuveckne MaTepuabl, onpeneasone Npouexypbl OLeHUBAHUA 3HAHUI, YMeHH I, HABBIKOB H
(W) onbITA AESATEJIbHOCTH

Bo Bpemss mnposeaecHms muddepeHIIMPOBAaHHOTO 3adeTa OOYyYaroIHecs MOTYT IOJh30BaThCs
MPOTPaMMON JUCIUILTAHBI.



