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dopma oOyueHUs
OYHast

r. Hwknauii HoBropog,

2025 rog Havasa rmoAroToBKU



1. Mecto pucyuninHsbl B cTpyktype OITIOII

HOuctunza 51.0.20 Teopust BepoSTHOCTeH ¥ MaTeMaTH4ecKasi CTaTUCTUKA OTHOCHUTCS K 00s13aTe/TbHOM
yacTy obpa3oBaTeIbHON ITPOrpaMMBl.

2. IInanupyembie pe3y/ibTaThl O0yYeHHsI MO JAUCIUIUIMHE, COOTHECEHHbI€ C TUIAHUPYEMBIMH
pe3y/ibTaTaMi OCBOeHUsI 00pa3oBaTe/bHON MpPorpaMmbl (KOMIETeHHMAMH M HWH/UKATOPaMH
AOCTYDKeHHsI KOMITeTeHI[Ui)

mamemamuyecKkux u
(unu) ecmecmeeHHbIX
HayK, u
ucno/b308amb ux 8
npogeccuoHanbHol
dessmeabHOCMU

OIIK-1.2: ¥Ymeem
ucnonb308amb
¢yHOameHmanbHble 3HAHUS 8
npogeccuoHanbHol
dessmesnbHOCMU,
ocyujecmensimb 8b160p
Memo0o8 pelleHus 3a0au
npogeccuoHanbHol
OesimenbHOCMU HA OCHOBe
meopemu4ecKux 3HaHull
OIIK-1.3: Umeem
npakmuyeckuil onbim
npumeHeHus
¢pyHOaMeHManbHbIX 3HAHUL,
nosy4yeHHbIX 8 obnacmu
mamemamu4eckux u
ecmecmeeHHbIX HAyK 8
npogeccuoHanbHoll

dessimenbHOCMU

(hyHKYUOHUpOBAHUE NPOYECCO8 8
ycaosusix HeonpedesneHHocmel;
1) npedmem meopuu
eeposimHocmell;

2) 0CHO8bI AKCUOMAMUYECKO20
nooxoda npu usyueHuu
peanbHbIX cmamucmu4ecku
ycmoUuueblx 5KCnepuMeHmos;
3) MemoObl Mamemamuueckozo
ONuUCAHUs1 KOAUYeCMBeHHbIX
NOKasaHuil pasnuuHbIx
usmepumesneli pe3y1bmamos
cmamucmuyecku ycmotiiuugozo
IKcnepumMeHma;

4) sepossmHocmHble ceolicmea
O0OHOMEPHbIX U MHO2OMEPHbIX
CAYUAliHbIX 8eAUYUH;

5) uucnoeble xapakmepucmuku
OOHOMEPHBIX U MHO2OMEPHbBIX
CAYUAUHbIX 8eUYUH;

6) pasauuHble munbl
3asucumocmeli Mexcoy
CAYUAlHbIMU 8eAUHUHAMU;

7) npocmeliwiue munbl
npeoenbHbIX Meopem 8 meopuu
eeposimHocmell;

8) ocHosbl annpokcumayuu
CAyUaliHbIX 8eAUUUH U UX
30KOHO8 pacnpeoeneHust;

9) npedmem mamemamuueckoil
cmamucmuku;

10) coomHoweHue Mexcoy

dopmupyemsbie IlnaHupyeMbie pe3yabTaThl 00yUeHHs M0 AUCHUILUIMHe | HanMeHOBaHHe OLeHOYHOTO CPe/ICTBA
KOMIIeTeHI{U (Mofgyn0), B  COOTBETCTBMM C€  HHAUKATOPOM
(xof, comep)kaHue | JOCTH)KeHHS KOMIIeTeHIIMH
KOMTIETEHIIVN) Nupukarop poctwkeHusi | PesyabTarsl 00yueHust Jns Tekymiero | /ins
KOMIeTeHIMU 1o JUCIUILINHE KOHTPOJIs MPOMEe)XyTOUHOMH
(xon, coZlep>KaHue ycrieBaeMoCTH aTTecTanuu
VHAWKATOpa)
OIIK-1: CnocobeH OIIK-1.1: O6aadaem OIIK-1.1: Tecm
npumeHsimb :
p . ¢yHOameHmanbHbIMU 3Hamb: CobecedogaHue SK3AMEH:
hynoamenmanvhbie | 3 apuanu, noayuenHbiMu 6 - 0bWue 8onpochbl 0 Koumponbhas 3
adauu
3HAMUS, NO/TYYEHHbIe
p obaacmu mameMamuyueckux U | Mupogo33peHuecKux 632180ax Ha | paboma
8 obacmu .
(unu) ecmecmeeHHbIX HayK cayuatiHble fieneHus U Ha 3adauu




npeomemom meopuu
gepossmHocmeli U npedMemom
mamemamuueckou
cmamucmuku;

11) ocHogHble 3a0auu
mamemamuueckou
cmamucmuku;

12) memoOb! 8bluUCAeHUS
8bIOOPOUHBIX XapaKmepucmux
cmamucmuuecku ycmouiuugozo
IKcnepumeHma;

OIIK-1.2:

Ymemb:

- aHaAU3uposamb u
UCNOMb308aMb OCHOBbI 3HAHULL
meopuu geposstmHocmeti u
Mamemamuueckoll cmamucmuku
0115 popmupoeaHusi
¢unocogpckoli nozuyuu Ha
cayuatitble S8AeHUs, NPOYecchl U
IKCnepumMeHmbl;

-061a0amb cnOCOOGHOCMbIO K
paspabomke Memo0oe u3yueHust
DA3AUYHBIX KOAUYECMBeHHbIX
Xapakmepucmuk peanbHbix
cmamucmuyecku ycmouuusbix
npoyeccos;

- NOHUMAmb pazAuyHble
Nno0xo0bl NpedCKa3aHus
cAyuatiHbIX feeHuli Ha ocHoge
noHsamuti cxooumocmell
nocnedosamenbHOCmMuU
CAYUALHbIX 8eNUYUH;

- cobupams, obpabambigamsb u
UHmMepnpemupoeamb
cmamucmuyeckue 0dHHble
COBPEMEeHHbIX HayUYHbIX
Hab6100eHUll Ha0 CAORCHBIMU
3KCNepuMeHmamu 8 yCAo8usix
pasHozo poda
HeonpedeneHHocmel;

- 061a0amb CNOCOBHOCMBIO K
npoeepke 2unomesbl 0 guoe
pacnpeodeneHust ¢ NOMOWbIO
Kpumepus Xu-keaopam

Iupcona.

OIIK-1.3:

Baadems:

1) memodamu meopuu
gepossimHocmeli,

Mamemamuyeckoll cCmamucmuku




U meopuu c/y4aliHbIx Npoyeccos,
KOmopble No3go/silom usy4ums
ceolicmea peasnbHblx NPoOYeccos
u sieneHuli, pyHKYUOHUpyIOWjUX 8
yea08usix cayyatiHbix pakmopos,
HeonpedesneHHOcmell U
nosyueHus 00NoAHUMeAbHOU
uH¢opmayuu; 2) cnocobamu
Hay4HO20 aHanu3a
3KCNepuUMeHMAAbHbIX OAHHbIX,
OMHOCAWUXCS K MACCOBBIM
SI8NEHUSIM, C Ye/blo onpede/neHust
HeKomopblx 0606wWarwux smu
OaHHble XapaKkmepucmuk, u
8blsig/IeHUe CMamucmuyecKux
3aKoHomepHocmell
HabadaemMozo npoyecca, 04151
KOMOpOo20 He 8ce yC08USl €20
npoeedeHus U38eCMHbL.

OIIK-3: CnocobeH
npumeHsimso u
Moouguyuposamb
mamemamuuyeckue
MoOenu 015 peuleHus
3adau 6 obnacmu
npogeccuoHanbHou
desimesnbHOCMU

OIIK-3.1: 3uaem
Mamemamuueckue mooenu ons
peuwleHust 3adau @ obaacmu
npogeccuoHanbHoU
desime/ibHOCMU U MemoObl UX
Moougukayuu

OIIK-3.2: Ymeem
ucnoab308amb,
alaausuposams u
Moouguyuposamb
MamemamuyecKkue mooeu 8
co8pemMeHHOM
ecmecmeo3HaHuu U mexHuke
OIIK-3.3: Umeem
npakmuyeckuil onbim
npumeHeHust
Mamemamuueckux mooenetl
0715 peweHust 3a0ay 8 obaacmu
npogeccuoHanbHoll
dessimenbHOCMU

OIIK-3.1:

3Hamb:

-0CHO8bI COBpeMeHHOL meopuu
eeposimHocmell, C Yesbio
paspabomku u aHanuza modesnel
pelaeMblX KOHKDemHbIX 3a0auy;
NOHUMAaMb pasauyuHble N0OX00bl
8bIULC/EHUSl ANPUOPHBIX U
YCN08HBIX 8eposimHocmetl
HacmyneHusi Cy4YatiHbix
ucxo0o8 cmamucmuyecku
ycmoliuueblx SKcnepuMeHmos
C02HCHOTI NpUpPOObI;

- pasauukble cnocoobl
KOMNbIOMepHO20
MOO0eAUpPOBAHUS CyHAliHbIX

8e/IU4UH pas3/IuyHO20 munda;

OIIK-3.2:

Ymemb:

1) cmpoumb adekeamHble
8epOSIMHOCMHble MoOeu
5KCNepumMeHmos u ux
Ko/nuYecmeeHHblX usmepumenetl;
2) npoeodums aHanu3
6epOSIMHOCMHbIX C80LCM8
KOAUUYeCmBeHHbIX
Xapakmepucmuk 31eMeHmMapHbIx
ucxo008 cmamucmu4ecku
YCmoUyusblx 3KCnepuMeHmos;
3) npumeHsmb Memoob!
modenuposanust muna MoHme-

Kapno npocmetiwiux cumyayuti

CobecedogaHue
Tecm
KoumponbHas
paboma
3adauu

OK3ameH:

3adauu




cmoxacmuueckoz20 xapakmepa c
UCNOb308aHUEM
cmamucmuueckux nakemos u
KOMNbIOMePHbIX MexHoA02uUll;
4) doka3sbleamb npeoesbHble
meopembl ¢ Yenblo
annpokcumayuu pe3yabmamoe
usmepeHuli ucxo008
IKCnepuMeHmMos;

5) obpabambigamsb u
aHanusuposamsb
3KCnepuMeHmMasbHble OaHHblIE;
6) uccnedogamsb npocmetiwiue
MapKoecKkue

nocnedogameabHOCMuU

OIIK-3.3:

Baadems:

1) cnocobHocmbio K pazpabomke
Memo008 U3yueHUst peaabHbIX
cAyuaiiHbIX npoyeccos ¢ He
NOHOCMbIO U38ECMHbIMU
YCA0BUSMU UX NPOBeOeHUSst UAU
HabmooeHus;

2) cnocobHocmblo K paspabomke
npoepammHozo obecneueHust 05
MOOeAUpOoBaHUs CAYUAlHbIX
8e/UUUH C pa3AUUHbIM
pacnpedeneHuem;

3) HasbIKamMu uHmMepnpemayuu
8epOSIMHOCMHbIX C80licM8
CAyuatiHbIX 3KCnepuMeHmos, s
KOMOPbIX 8Ce OCHOBHbIE YCA08US
UX npogedeHuUst U3BeCHbL;

4) HasbIKaMu 80CCMAHOBACHUS
8epOSIMHOCMHbIX C80LICME
cAyuatiHbIX IKChepuMeHmos, 0s
KOMOPbIX He 8ce yCa08Usl UX
npogeoeHusl U38eCMHbL; 5)
npumeHeHuem Memooos
8epOSIMHOCMHO20 U
UMUMAYUOHHO20
MOOenupo8aHusi npocmetiuiux
cumyayuli cmoxacmu4eckozo
Xapakmepa ¢ Ucnonb308aHuem
cmamucmuyecKux nakemoe u
KOMNbIOMeEPHbIX MexHoA02ull.
Baademb:

npakmuyecKuMu HagblKamu
80CCMAHOB/eHUs!
8epOSIMHOCMHbIX CBOLICME:

1) cyuativbix 3KCnepumMeHmoa,
0/151 KOMOPbIX He 6ce yCA08USL UX
npogedeHusl U38eCMHbl;




2) usmepumeneii 31eMEHMAPHbBIX
uUCx0008 CAy4aiiHbix
IKCNepuMeHmos, 05 KOmopbix

He 8ce yca08usl UX NposedeHust

3KCnepumeHma onst
NAaHUpoB8aHus,
npogeodeHus u
uHmepnpemayuu
pe3yabmamos
3KCnepuMeHmos
(mon)

MempuK u pasmepa 8blOopKu
HITK-JAS5.2: ITposodum
cmamucmuueckuli aHaau3
OaHHbIX SKCnepumeHma
(nposepka eunomes, pacuém
dogepumesibHbIX UHMEP8Asnos)
TTIK-]A5.3:
Hnmepnpemupyem
pe3ybmamabl 3KCnepuMeHmos
u popmynupyem eb1800bl 01151

npuHsmus 6usHec-peweHuil

MowHOCmU.

2) Ymeem ¢popmynuposamsb
cmamucmuyeckue 2unomesbl
(Ho, Hy).

HITK-JA5.2:

1) 3Haem MemoOdbl npogepKu
2unomes (t-mecm, y?, ANOVA).
2) 3naem memoObl nocmpoeHust
dogepume/bHblX UHMeP8an08
0215 Oosell, cpedHUX, pasHocmell.
3) ¥Ymeem npumeHsamb
Kpumepuu 0/151 CpDA8HeHUs1 2pynn.
4) Ymeem unmepnpemuposamb
p-value u ypogenb 3Hauumocmu.

HITK-JA5.3:

1) 3Haem npuHyunbl NPUYUHHO-
cnedcmeeHHo20 8bigoda (Causal
Inference).

2) 3Haem 02paHuU4eHust U pucku
HeKoppeKmHoU uHmepnpemayuu
(nodicHble
nosoxcumesnbHble/ompuyamesnbH
ble pe3y/bmambl).

3) ¥Ymeem susyanusuposamb
pe3y/bmamb! 3KCnepuMeHmd.

4) Ymeem popmynuposamsb
peKoMeHOayuu Ha OCHoge
cmamucmuyeckux 8bl80008.

U36eCMHBl.
ITIK-JA5: Cnocoben |ITTIK-/TA5.1: Pa3pabambieaem |IITTK-/JA5.1: 3adauu
npumeHsimb MemoObl | QusaiiH 3KCnepumeHma, 1) 3Haem mMemoOb! pacuéma Omuem no DK3aMeH:
CMAMUCMUYECKO20 | gxmoyas popmMuposaHue pazmepa ebl6opKu 015 11a60pamopHbIM 3adanus
aHanusa u meopuro o

2unomes, onpedesneHue docmudiceHusl 3a0aHHOL pabomam

3. CTpyKTypa U cojep)KaHHe AUCIUILIUHbI

3.1 TpyA0eMKOCTb AUCLUII/IUHBI

ouHas
O011as TPy/J0EMKOCTBD, 3.€. 4
Yacos o yueGHOMY I/IaHY 144

B TOM 4uc/ie

ay/iUTOPHBIE 3aHATHSA (KOHTAKTHasi padora):




- 3aHATHSA JIEKI[HOHHOT'0 THIIA 32

- 3aHATHSA CEMHHAPCKOr0 TUMA (MPaKTHYeCKue 3aHATHs / TabopaTopHbIe PafdoThi) 48

- KCP 2

caMocTosTe/IbHasA padoTa 26

ITpomexyTouHas arrecTanusa 36
JK3aMeH

3.2. CojepkaHve IUCLIANIVHBI

(cmpykmypupoeaHHoe no memam (paszdeaam) C yKa3aHueM Omee0eHHO20 HA HUX Ko/auyecmed

axkaoeMuuecKux uacos u 8uobl yueOHbIx 3aHsimuli)

HanmveHoBaHue pa3fesioB ¥ TeM JUCLIATUIHBI Bcero B TOM YHCJIe
Yachl
( ) KonTakTHast pabora (pabota Bo
B3aUMO/IeHCTBUY C TIpero/iaBaresiem),
Yyachl U3 HUX
3aHATHS CamocTosiTe/ibHast
CeMHUHapCKOTo pabora
3aHATHSA THTA obyuarorerocs,
JIEKLIMOHHOTO | (TIpaKkTHueckue | Bcero Hackl
TUMa 3aHsTHsI/nabopa
TOpHbIE
paboThI), Uackl

b b d b ¢

0 0 0 0 0
Tema 1. [TocneoBaTe/IbHOCTY C/1y4aiiHbIX BeJIMUMH U NIpejie/IbHble TeOPeMBI. 16 6 6 12 4
Tema 2. DneMeHTBI MaTeMaTHYeCKOW CTaTUCTUKU. 26 6 16 22 4
Tema 3. ToueuHoe OlLleHMBaHKMe HEM3BECTHOI'O NapaMeTpa. 16 6 6 12 4
Tema 4. VIHTepBanbHOe OLleHMBaHMe HeM3BeCTHOIO I1apaMeTpa. 16 6 6 12 4
Tema 5. [IpoBepka CTaTUCTUUECKUX TUIIOTE3. 24 6 12 18 6
Tema 6. D1eMeHTBI TeOPUU CJTyYalHBIX ITPOLIECCOB. 8 2 2 4 4
Arrecrarus 36
KCP 2 2
Wtoro 144 32 48 82 26

Copiep>kaHue pa3/e/ioB U TeM JUCIUTLTHHBI

Lenu v 3afiauu U3yueHUst JUCLUTTAHBI
JuvcuurnHa HarpagJ/ieHa Ha U3yueHre TeOpUHU BePOSITHOCTEeN U OCHOBHBIX Pa3zie/ioB MaTeMaTHUUeCKOU

CTaTUCTHKU. B pe3y/ibTaTe U3y4yeHuss JUCHUIT/IMHBI CTYJE€HT OBJ/IaJl€e€T HaBbIKdMH PDEII€HWS TUIIOBbIX 3a/a4,

HAYUHUTCA I10/Ib30BATHCA CTaTUCTUUECKUMU MeTO4aMU daHa/IM3a JdHHBIX, CMOXeT MOJe/IMPOBAaTh CﬂyqaﬁHbIE

MmpouecChel U CUCTEMBI.

Temal. Pa3znuuHklie BH/bI CXO,E[I/IMOCTEf/JI rnocjiea0BaTe/IbHOCTHU CHy‘IaﬁHbIX BeJIMUMH (CXO,E[I/IMOCTL 10

BepOSITHOCTH, CXOJUMOCTb TIOUTH BCIOZTY, CXOZAUMOCTh B Cpe/HEM, CXOJUMOCTh 110 pacripefeseHuto). [Tepeas

nemmMa bopensi  Kanartemmu. CBsi3b MeX/Ty pa3/IMUHBIMA TUTIaMU CXOUMMOCTel. Kmaccubukarus npefesbHbIX
TeopeM. I1peiesibHBle TeopeMbl B cxeMe bepHyim. 3akoH 6obimx urces B popme Yebbliiepa. Y cumeHHbBIN

3aKoH OosbIMx yncesn v TeopeMa bepuysutn. LleHTpasnbHas ripefienibHast TeopeMa B opme JIsmyHOBa.

Tema 2. Hpe,z[MeT MaTeMaTHUueCKOH CTaTUCTUKU U ee CBA3b C TeopHeﬁ BepOHTHOCTeﬁ. HpI/IKJ'[a,Z[HBIe 3aa4uun

MaTeMaTUUeCKOM CTAaTUCTUKU. OCHOBHBIE MOHATHSI MAaTEMAaTHUECKOM CTATUCTUKU: HEI6J'[I-O,Z[aeMaH COBOKYIIHOCTb

CTaTUCTHUYECKH yCTOﬁqHBOFO SKCIIepUMEHTA, r'eHePa/IbHasd COBOKYITHOCTD, B]:I60p0‘»IHaH COBOKYIIHOCTB,




CTaTUCTUYECKUI U BapUALlMOHHBIN Psbl, MHOPMAaL[MOHHAsK CTaTUCTAYecKas Tabmura. CTaTucThudeckre
(sMIMpHUeCcKHe) 3aKOHBI PacTipeie/ieHUs CTyYaiiHbIX BenunH. CTaTUCTHUeCKHe (BBIOOPOUHBIE) UMCIOBbIE
XapaKTepUCTUKH U3MepuTeseid NCXO0[0B CTaTUCTUUECKHA YCTOMUMBOTO SKCIIePUMEHTa.

Tema 3. TToHSITHE OIIeHKU HEU3BeCTHOTO rmapaMeTpa. OCHOBHBIE TPeOOBaHUS [IJisl OL[eHOK HeM3BEeCTHOTO
rapameTpa (HeCMeIEHHOCTh, COCTOSTETbHOCTh, 3 (heKTUBHOCTH). XapaKTepUCTHUKA TOUYHOCTH U Ha/IeXKHOCTH
OLIeHKU Heu3BecTHOro napamMeTpa. HepaBeHcTBo Pao Kpamepa u kputepuii 3ppeKTUBHOCTH OLieHOK. MeTobl
TIOCTPOEHUS OLI€HOK [I/Isi HeU3BEeCTHBIX MTapaMeTPOB 3aKOHOB pacTipe/iesieHusi CJTyUaliHbIX BeJTMUMH: MUHUMYyMa
XU-KBaZipaT, MaKCUMaJIbHOTO TPaB/0Mo100us, MOMEHTOB.

Tewma 4. OnpepenieHre JO0BepUTeNBHOrO WHTepBasa. [locTpoeHre fOBepUTeBEHOTO UHTEpBaa C
WCIO/Ib30BaHUEM TOUEYHOM OLleHKM MapaMmeTpa. [locTpoeHue [oBepUTEIEHOTO HHTEPBasa C TOMOILBIO
LleHTpanbHOM cTaTUCTUKU. [locTpoeHe JOBepUTEIbLHOTO UHTEPBaJla B C/Iyuae, KOTja HeM3BeCTHBIM [apaMeTp
SIBJIIETCSI MATEMATUUECKUM OXKUIAHUEM, IUCTIepCUel UK BEPOSITHOCTBLIO CJTYYalHOTO COOBITHSI.

Tema 5. Pacripezienienue [TvpcoHa (Xu-kBazipat pacrpefenenue). CTaTUCTHUeCKHe TUTIOTe3bl U KpUTepuit
CorJ1acusi AJIsl TIOJTHOCTBIO U3BECTHOTO TUIIOTeTHUECKOTO pacripe/iesieH st C/iyuaitHoi BelnuuHbl. Teopema
IMupcona. Kputepuii cornacusi Xu-KBaZpar B Cydae, KOrja Heo0X0JuMO OLieHWBaTh HeM3BeCTHbIE TIapaMeTphbI
3aKOHa pacripeiesieHusi ciiyuaitHoi BenuuuHbl. Teopema ®uiiepa [upcona. [Ipumep Baptierta o moctpoeHUM
BepOSTHOCTHOM MO/Ie/Ii TIOTOKa aBTOMoOwsIelt Ha Maructpanu. Kpurtepuii KosiMmoropoBa o coryiacoBaHHOCTH
TeopeTHUecKoU (pyHKI[MU pacripefiesieHUs U CTaTUCTUUeCKON QYHKLWHU pacripeesieHusl.

Tema 6. OripeziesieHre C/Iy4aiiHbIX ITPOLIECCOB U CIIOCO0BI MX 3a71aHus1. Knaccudukanys ciydaifHbIX TIPOL{eCCOB.
MapKOBCKHe 1Ieli CO CUETHBIM YHCJIOM COCTOSTHUM. Knaccrdukaiysi cocTosiHH MapKOBCKOM 1ieNu 110
KosMoropoBy 1 ocHOBHasl Tpe/ie/ibHast TeOpeMa MapKOBCKUX Tiered. ITporiecchbl 00CTyXKrBaHus. YTIpaBieHue
KOH(IMKTHBIMUA TIOTOKaMH.

4. YueOHO-MeTOoaMUeCKOe 00ecrieyeHHe CaMOCTOSITe/TbHOW Pad0ThI 00yJarouXcs

CamocrosiTenbHasi paboTta 0oOyuarouuxcsi BK/IIOUaeT B cebsi MOATOTOBKY K KOHTPOJIBHBIM BOITPOCAM U
3aZlaHUsIM [IJIs1 TEKYIero KOHTPOJISI U TIPOMEXKYTOUHOM aTTeCTalldd 0 UTOTaM OCBOEHHS JUCLIATUIAHBI
MIPUBEJIeHHBIM B II. 5.
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4. IupsieB A.H. BepositHoCTs - 1, 2. - M.: MIIHMO, 2011. 907 c. (200 3k3.).

5. ®epoTkuH M.A. OCHOBBI NPUKJIaZIHON TeOPUH BEePOSTHOCTEHN U CTAaTUCTUKU. — YuebHUK. M.:
Bericiuas mkomna, 2006. 368 c. (250 3k3.).

6. 'nepenko b.B. Kypc Teopuu BepositHocTel. - M.: Sautopuan YPCC, 2005. 448 c. (300 3k3.).

7. 3opuH A. B., 3opuH B. A., ®eotkuH M. A. MojiesiipoBaHue C/ly4aliHbIX BeJTMUMH U MPOBEpKa
TUIIOTE3 O BH/Ie pacIipe/iesieHus: YueOHO-MeToauueckoe ocobue. — Hwkuuii Hoeropog;:
Hwxeropogckuii rocynuBepcuret, 2017. (PoH 06pa3oBaTe/IbHBIX 3/IEKTPOHHBIX PECYPCOB:
http://www.unn.ru/books/met_files/modelirovanie_s_v.pdf)

8. bopoBkoB A.A. Teopus BeposiTHOCTel. - M.: Dautopuan YPCC, 1999. 472 c. (100 3k3.).

9. bouapog IL.II., [TeunnkuH A.B. Teopus BeposiTHOCTel. MaTemMaThueckasi CTaTUCTHKA. - M.:
Iappapuika, 1998. 328 c. (100 3k3.).

10. Bentuens E.C. Teopusi BepositHocTel. - M.: Akagemus, 2003. 576 c. (300 3k3.).

11. iBuenko I'.1., MenseneB FO.1. MaTeMaTtrueckas CTaTUCTHKA. - M.: Boiciag mikosa. 1992. 304 c.



(100 3k3.).

12. KosnmoropoB A.H. OcHOBHbIe MOHATUS TeOpUM BeposiTHOCTel. - M.: Hayka, 1974. 119 c. (100
9K3.).

13. Kpamep I'. MaTremaTuueckue MeTO/Ibl CTaTUCTUKU. - M.: Mup, 1975. 648 c. (100 3k3.).

14. TIpoxopos A.B. u zip. 3ajlauu 10 TeopuM BeposiTHOCTel. - M.: Hayka, 1986. 328 c. (100 3k3.).

15. ®ennep B. BregeHue B Teopro BePOSTHOCTel U ee mpuioxkeHus. B 2-x T. - M.: Mup, 1984. T. 1,
528 c. T. 2, 738 c. (300 3k3.).

5. ®oHJ OLEHOYHBIX CPeJCTB //Ifi TeKYIero KOHTPOJIs1 YCIeBaeMOCTM U HNPOMEeXYTOYHOMI
aTTecTalMi Mo JUCIUIIMHE (MO/Y/II0)

5.1 TunoBble 3ajjaHusA, HeOOXOAUMBIE /I OLEHKH Pe3y/JbTaTOB 00y4yeHHs NPH HPOBeeHHH
TeKyIlero KOHTPOJIA yCIIeBaeMOCTH C yKa3aHMeM KpUTepHeB X OLleHUBaHHUA:

5.1.1 TunoBble 3ajaHus (oneHouYHOe cpeAcTBO - Tecr) sl OLEHKH C(HOPMHPOBAHHOCTH
kKomnerteniuu OITK-1:

- 1mn— vannvanmn sevop
Iycrs &(w) anerct # caymaiinolt fi 1 (02, #). O ey
EoTopoe rBTAeTCA OITECTHEDL
o Cobure {0 i(e) 2 a} = 0 {0:£(@) <a}

o
o Cobammme o £(e) > a} = 0 (o E(@)<a +1/i}). ()
i=

Cobammae {@: a2 5(w) < b}= &

XK
o Cofarmme {w: i) =a) = [[{@:L(0)<a+1it e 2@) <a).
=

2 Iyews ¢ € R u (@), n(e) amamores it Onpegemms xotopoe Gyzer
ommGoHBI

o @ymanm ci(e) meTaerca crywaiinof seTmmmOL

o @ymam o((w) + n(o)) aEmrercs cayuaiinol seTmamHOR.

o @ymama o((w) —1(0)) TETMETCH CIyIARROR SeaHHHOR.

*  @ymmm | £(w)| e aBIAeTCA caywafinOR BemHUHHOE. (+)

3. Tan — MmomecTEeHHLLH ExIGop.

Tyers F(x) S815eTeA BETeTpaTSEOR QYHKUHEH PACIPETETSRES cTyalHON BeTHVHHE! £, ONDEIeNATS NpISATEHER
coorsomenmL.

o Hhueer necto cootnomenme Fi(+wm) = 1

+  Hseer aeeto cooTomenme F(—x) = 0. (<)

«  Haeer arecto cooTsomenme A=) = 1. (=)

Haeer aecto cooTsomenme F(—o) = 0.
4. Trm — nposepxa oTBeron.

Iycrs F(x) anazetcs mrerpamsrof ¢y el pacnpezelem churynaprof cywainof semmmms £(w): ( — [0,1]
Brramcmrs sEaverne Gymsmmn F(X) np: 1) x = 10/27; 2) x = 2027, 3) x = 2227,

Otser g sazaw 1): Z(10127) = 12:
omer amn sazam 2): F{(20/27) = 5/8;

omser ama sazawn 3): F(22/27) = 3/4.

5.1.2 TunoBble 3ajaHus (oneHouHOe cpeAcTBO - Tecr) sl OLeHKH C(HOPMHPOBAHHOCTH
kKomneTennyu OITK-3:

10. Tan — oFHHEOYHE BEIOOD.
Tlycts F(x) fe1serca HETerpamsmoi d fi pacnpegercHma fiHOf EeTHuMHEI £
Ormpe e TiTs TpaEHTLHOS YTEEpETeHET
o Eam—®m<a<hb<+m 10 P({0: a<Ew)<b}) = Fla)— F(b).
o Eom—®<a<hb<+®, To pepoaTHocTs P({0: a < £(0) < b)) < < F(a) — F(3).
o Ecm—o<g< b=+, 10 eepograocts P({0: a £ £(@) < b}) = F(b) - F(a). (+)
o Ecm—o<g< b=+, 10 pepograocts P({0: a £ £(0) <b}) > = F(b) — Fa).
11. Tan — ousouHE EEIGOD
TlyeTs 9HETOBAR MOCTENOBATETEHOCTE {@x; M 2 1} YIOBTIETBOPAET YCTOBHAM: Al < &2 < .. < an <
<au+1<_<awu hm a,=a OnpeneTHTs BepHOE COOTHOMEHHE.
e

+ Thaeer srecro P{{o () < a}) = P( U{0: () < a,})
n=1

®  Iueer mecro P{{m: £(0) <a}) <P( D{m SE(0) < ay}).
n=1

®  Imeer mecto cootHomenne P( lim {6 £(0) < a,}) = F(a). (+)
n—m



e Ihueer mecto P({0: 2(0) < a}) = P( ﬁ{mi @) <a,}).
=1

12. THI — MHOXKECTECHHEEIR EEIDOD.
ITycTe THCTORAT NOCTSACBATETEHOCTE {@n #1 = 1} YAOBMCTEOPALT YCIOBHAM: Al > @2 > ... = an ™
Zan+1> . >au km a, =a OnpegeTdTs BepHBIE BEICKA3HIBAHHT.
n—o

o Uheeraecro P({0: 4(m) <a}) > P( [ {0: £(0) < an}).

o Theeernecro B({o: s(@) sa}) <P( (] {o: &) <an).
n=1

¢ Hmeer mecto P( ﬁ {0 (o) < anp) =P Im {0 L(0) <a,})()
n=1 n—®

»  Teer mecto cootsomenne P({o: K@) <a})= km F(a,). (+)
s

KpuTepuu onjeHuBaHus (0L{eHOUHOE CPeACTBO - Tecr)

OneHka Kpurepuu orjeHrBaHUs

CTy,Z[eHT MoJIyun/a BepHLIﬁ OTBET BO BCeX 3aJdHUAX. HPI/I 3TOM CTYJEHT

TIPEBOCXOHO
TPO/JIeMOHCTPUPOBAJI 3HaHKeE OTIOTHUTETHLHOT0 MaTepuara.

OTJINYHO CTyZeHT MOMy4Yn/ BepHBIM OTBET BO BCeX 3aZlaHUSIX.

OueHb XOpOLLIO0 CTyJeHT To/TyYuT BePHBINA OTBET B OOJIBIIMHCTBE 3afaHuM.

XOpOII0 CTyJeHT peli O0/IbIIYI0 YacThb 337ilau C He3HAUMTEeTbHBIMU HeZI0UeTaMU.

YA0BJETBOPUTENBHO CryzeHT pemm O0MBIIYIO YacThb 3aiay C CyIeCTBeHHbIMU HeZIl0UeTaMU.

HeyzioBsieTBopUTesibHO  CTyZieHT JomycKaeT rpyOble OIMOKY B pellieHuH CTaH/JapTHBIX 3azad.

TI0XO
3a7iau.

OTCyTCTBI/Ie 3HaHUI MaTepudjid, OTCYTCTBYET CII0COOHOCTH penieHusda CTaHAapTHBIX

5.1.3 TumnoBble 3asaHusa (oueHouHoe cpeacTBo - CobecefoBanue) st
copmupoBanHocTu KomnereHuu OITK-1:

1. Pogureny Ha3HaUW/IM CBOMM CHIHOBBSIM ITPEMHUIO B C/Tyuae YCTIeLTHON CIauu 9K3aMeHOB B IIIKOJIe.
Muaaimii 6pat caéT 5K3aMeH C BeposATHOCTBIO 7/10, a cTapiimii — c BepositHocThiO 0,25. Kakum
00pa3oM poAUTeNH [IO/DKHBI TIOZE/TUTH TIPEMUIO MEXKY CHIHOBBSIMH, €CJTH SK3aMeH CZasl TOJBKO OJJUH
13 CBIHOBEH, U pOJUTEISIM He COODITIaeTCs, KTO U3 HUX CAa/ SK3aMeH?

2. B ropogax I'1l u I'2 HerpeiHaMepeHHO MO/I0PACKIBAIOT UTPAIbHYIO KOCTh U COOTBETCTBEHHO
CUMMETPUYHYI0 MOHeTY. ITycTh coObITHEe A 03HaYaeT BbIMa/ieHne repOa, a cobbiTHe B COCTOUT B TOM,
YTO YKMCJIO BBITIABIIHX OUKOB €CTh MTPOCTOE UUC/IO0. [TOKaXKUTE He3aBUCUMOCThL COObITHH A 1 B.

3. TTocsie cOOpPKHU KOMIIbIOTEPA TIPOBEPSIETCST HaZIeXKHOCTD ero (QyHKIIMOHUPOBAHUS TTyTeM 3aIlycka Ha

3TOM KOMIIbIOTEpe CIeLjabHOM rporpaMMbl. HaziexkHo coOpaHHbIN KOMITBIOTED C BEPOSTHOCTEHIO

OIleHKH



0.999 maeT NMpaBU/IBbHBINA OTBET C TIOMOIIIBIO TECTOBOH MporpaMmel. Eciu koMrisioTep cobpaH ¢
OIIMOKOM, TO OH JIUIIE C BeposTHOCTHIO 0.01 /jaeT MpaBW/IBHBIN OTBET C TIOMOIIHIO TECTOBOM
nporpaMmel. KoMmbroTep cunrtaetcsi HaZie)KHbIM, eC/Ti IPOrpaMMa MpH TATH He3aBUCUMBIX 3aITyCKax
JiaeT TSTh pa3 NpaBUWIbHBIN 0TBeT. HaliTh KpUTHYeCcKoe MHOXKeCTBO S /17151 IPOBEPKY IPOCTOMH
napametpuueckoi runotessl HO: p = 0,999 npoTus npoctoii ansrepHatusel H1: p = 0,01. Beruncauts
BEpOSITHOCTH OLIMOOK NepBOro ¥ BTOPOTO POAa.

5.1.4 TunoBble 3asaHusa (oueHouHoe cpeacTBo - CoOecefoBaHue) [Jisi  OLEHKH
copmupoBanHocTu KomnereHuu OITK-3:

1. B KBapTHpe, COCTOSAIIEH 13 UETHIPEX COOOITAIONTUXCSA U PABHBIX M0 00BEMY KOMHAT, HAXO/IATCS

4n nbutMHOK. O6BEM KBapTHPHI paBeH V. Omnpeie/iuTh BEPOSITHOCT TOTO, YTO B TIEPBOM KOMHATe
Oy/leT HaXOAUTHCS POBHO N TIBITUHOK.

2. Cpenu Bcex cOOpaHHBIX KOMITBIOTEPOB 98% SIB/ISIIOTCS He OpakoBaHHBIMH, 1% MUMEIOT yCTPaHUMBbIH
Opak 1 1% KomIbloTepoB OyAyT C HeyCTpaHUMbIM OpakoM. BLIUHMC/TUTL BEPOSITHOCTB TOTO, UTO B
pe3y/bTaTe KyIJIEHHBIX Hayjauy TPEX KOMITLIOTEPOB XOTS ObI OJJUH He OpaKOBAHHBIN W XOTS ObI OZIMH
C yCTpPaHUMBIM OpakoMm.

3. [lycTh AByMepHas cayuaitHas BeMurHa X = (x1, x2) paBHOMepHO pacripefiesieHa B KBazipaTe C2,
CTOPOHBI KOTOPOT'O COCTAaB/ISIFOT YTJIBI P/4 C OCSIMU KOOD/IMHAT U PaBHHI 110 [/IMHe efAuHuLle. Haliti

(ynkuumro perpeccuu Rx? | x1(X) cyuaiiHoi BeMumHel X2 1o x1.

Kpurtepuu ouennBanus (oneHouHoe cpecTBo - CobeceioBaHme)

OneHka Kputepuu orjeHuBaHus

3a4uTeHo CTyzieHT /i pa3BepHYTbI OTBET Ha BCe BOMPOCHI O3 CylieCTBeHHbIX OMNOOK.

He 3auTeHo [Ipu OTBeTe CTYJeHT JOMycKaeT rpyOble OLIMOKM B OCHOBHOM MaTepHare.

5.1.5 TwunoBbie 3ajaHus (oneHOYHOe cpeAcTBO - KoHTposbHasi padora) /i OLIEHKH
chopmupoBanHocTu KomnereHuu OITK-1:

1. Iycts x1, X2, ..., XN CyTh pe3y/bTaThl N HE3aBUCHMBIX MIOBTOPHBIX HAO/TFO/IEHUH HaJl ClTyYaifHOW BeJTMYMHOMN
X, pacripefiesieHHOM 10 3akoHy [lyaccoHa c Hen3BeCTHBIM rapameTpoM q > 0. [I71s1 orjeHKY q BbIOpanu QyHKIHIO



BUja qn* = = qn*( x1, x2, ..., xn) = n- 1(x1 + x2 + ... + Xn) oT pe3y/bTaTOB HabOMoAeHUH. OIpeeuTh,
SIBJISTFOTCSI JTU 3Ta OlleHKa HeCMellleHHOM.

2. Tlyctb X1, X2, ..., XN CYyTh pe3y/IbTaThl N IOBTOPHBIX HE3aBUCUMBIX HaO/II0ieHNH Hafl CllydyaiiHON Be/TMUMHOM
X, MHTeTpabHas pyHKIMs pacripeeieHns KoTopoii F(X; q) M3BeCTHa C TOUHOCTHIO 0 mapameTpa g, q 1 Q I R.
U niycth onieHka qn* = qn*(x1, X2, ..., Xn) eCTh HeCMeIlleHHas! OlleHKa AJisi ¢, mpuueMm D(qn*(x1, x2, ..., xn)) <
¥. OnpenenuTs, sBseTcs ju (qn*(x1, X2, ..., Xn))2 HeCcMellleHHOH OlLleHKOoU q2.

3. Ilycts x1, X2, ..., XN CyTh pe3y/bTaThl N He3aBUCUMBIX TIOBTOPHBIX HAa0JIFO/IeHNI Ha/l C/Ty4aitHOM BeJTMUMHON
X C TJIOTHOCTHIO pacripefenenus f(x; q), koropas paeHa (b - q)- 1 npu x 1 (q, b) u paBHa nymo npu x I (g, b).
3pech b siB/sIeTCs M3BECTHBIM [TapaMeTpoM, a q < b ecTs Her3BecTHbIM NapameTp. [1/1s1 OLleHKY HeH3BeCTHOI0
rapaMeTpa q BeiOpamu GpyHKIMIo qn* = qn*( x1, X2, ..., xn) = min{x1, x2, ..., Xxn} Onpeje/NunTh, IBIIETCS I
BbIOpaHHas OL{eHKa COCTOSTE/TbHOM.

5.1.6 TunoBbie 3ajaHust (oreHOYHOe cpeAcTBO - KoHTposibHasi padora) /il OLIEHKH
copmupoBaHHocTH KomneTeHnuu OITK-3:

1. Iycth x1, X2, ..., XN — pe3y/IbTaThl N MOBTOPHBIX HE3aBUCUMbBIX HAOJTFOIEHUH Ha/l C/TyYalHOW BETUUMHOM X,
dbyHkuus pactipegenenust Kotopoit F(x; ql, (q2)2) u3BecTHa C TOYHOCTBLIO /10 TapaMeTpoB ql u g2, rae ql = MXx,
(q2)2 = Dx. [l5151 o1jeHKH TapameTpa g2 BbIOpanu GyHKIMIO BUa qn* = qn*(x1, x2, ..., xn) = (n - 1)-1/2[(x1 - )2
+(x2-)2+ ... +(xn-)2]1/2, rue BemunHa= n-1(x1 + x2 + ... + xn). OnpeAenuTs, sB/sIETCS BEIOpaHHast
OlleHKa rapamMeTpa 2 HecMeIlleHHO.

2. TIycTb X1, X2, ..., XN — pe3y/IbTaThl N TOBTOPHLIX HE3aBUCHMBIX HaO/MIO/IeHNI Hajl HOpMaTbHOHM ClyJaiiHoH
BEJTMYMHON X C HYJIEBBIM MaTeMaTUYeCKUM O>KHUZAHHUEM U HEM3BeCTHOU Aucriepcueii q = Dx. B kauecTBe
OLIEHKH MapameTpa ( BbiOpaHa cTaTUCTHKa Buzia qné(x1, X2, ..., xn) = n-1[(x1)2 + (x2)2 + ... + (xn)2].
OnpeaenuTh, SIB/ISIETCS JIK JaHHas oljeHKa 3((eKTUBHOM.

3. MeTo/j0M MOMEHTOB HalTH OL|EHKY HeHM3BeCTHbIX TapaMeTpoB g2 > ql ciiyuyaiiHOM BelWYMHBI X, [/IOTHOCTb
pacrpezienenus fx(x; q1, q2) Kotopoii pasHa Hymo npu X I (q1, q2) u paBHa Bemunne (g2 - q1)-1 mpu x 1 (q1,
g2). MeToZioM MOMEHTOB HaliTU OL|eHKY Hen3BeCTHbIX rapaMeTpoB q1 u 0 < g2 < 1 HerpepbIBHOMN cilyuaiiHoOM
BeJIMYMHBI X, TVIOTHOCTE pacripefenenus fx(x; ql, q2) koropo#i onpegesnsiercs: popmyJioni 2 f1(x) + (1 - g2)
f1(x - q1), rge f1(x) = (2p)-1/2exp{-x2/2}.

Kpurepuu oueHnBanus (oneHouYHoe cpe/icTBO - KoHTpO/IbHasA padoTa)

OueHka Kpurepuu oLieHUBaHUs

CTyJeHT No/1yuuns1 BepHbI OTBET BO BCeX 3aZlaHusX. [1pu 3Tom cTyjeHT
TIPEBOCKOAHO TPOJ,eMOHCTPYPOBaJ 3HaHKe IONOTHUTEIbHOIO MaTepHraa.
OT/IMYHO CTy[eHT o/1yuus1 BepHbIM OTBET BO BCeX 3aZlaHUsX.
OueHb XOPOLIO CTyZieHT TI0/Tyur/1 BePHBIN OTBET B OOJIBIIMHCTBE 3a/|aHHH.
XOpOLLO CryzeHT pemun O0MBIIYIO YacThb 3a7ayu C He3HaUUTeTbHBIMU HeZloUeTaMu.
YZI0B/IETBOPUTE/ILHO CryzeHT peruus OOJBIIYIO YaCTh 3afiad C CyIleCTBeHHbIMU HeloueTaMH.
HeyzioB/ieTBopUTeIbHO  CTYJeHT JomycKaeT rpyOble OLIMOKK B pellieHUH CTaHJapTHBIX 3azay.




OueHka Kpurtepuu oLieHUBaHUs

OTCyTCTBHe 3HAaHUM MaTepuasa, OTCYTCTBYeT CIIOCOOHOCTh pelleH st CTaHAaPTHBIX
TI0XO
3a7iau.

5.1.7 TunoBble 3ajaHus (OLleHOYHOE CPeACTBO - 3ajfauM) /JIA OLeHKH C(hOPMHPOBAHHOCTH
xkomnerenuu OIIK-1:

1. ITycthb moctoBepHOe cobbiTie W = {w1, w2, w3, w4} u P(w1) = P(w2) = 3/8, P(w3) = P(w4) = 1/8, A = {wl,
w3}, B = {w2, w3}, C = {w2, w3}. [Iokasartb, uro cobblTus A, B, C He AB/IAI0TCS He3aBUCUMBIMU B

COBOKYITHOCTH.

2. ITo uenu npoussoautcs 1000 He3aBUCUMBIX BBICTPENIOB. BepoaTHOCTE monafaHus B LieJib PA OHOM
BeicTpene paBHa 0,002. Vicnonb3ys TabMULIbI, BEIYMCIUTE BEPOSITHOCTE TOTO, UTO B pe3y/ibTaTe CTpenbObl OyaeT
3a()MKCUPOBAHO He MeHee YeThIPEX MorajaHui.

3. Hekto kynun 300 kapTouek A/isi urpsl B Tvpaxe "CroopTioTo 6 u3 49". Ha Kax10i1 U3 3TUX KapToueK OH
CJTyyaiiHbIM 06pa30M 1 He3aBUCHUMO OT OCTAjIbHBIX KAPTOUEK OTMEUAeT TOJBKO IeCTh U3 49 pa3/iuuHbIX BUJIOB
criopTa. MakcrUMa/bHbIA BBIMTPHIL HAa KaXKAYH0 KAPTOUKY BbIMNaaeT, eC/id HeKTO OTMeTU/T Ha 3TOM KapTouke
I1eCTh BUJIOB CTIOPTA, KOTOPbIE COBMA/AIOT C HellpeJHaMePeHHBIM BEIOOPOM IIeCTh U3 49 CrIOPTUBHBIX HOMEPOB
JioTeperiHOM Komuccuell. KakoBa BepOSITHOCTb TOT'0, YTO HEKTO TMOJIyYUT POBHO JjBa MaKCUMaJIbHBIX
BbIWIDBIIIA?

5.1.8 TunoBble 3ajaHusA (OL[eHOYHOe CPeACTBO - 3afauM) /JIA OLeHKH C(hOPMHPOBAHHOCTH
kovmnerennuu OIIK-3:

1. Co6biTust Al, A2, ..., An He3aBUCUMBI B COBOKYITHOCTH ¥ BeposiTHOCTh P(Ak) = pk. Haiitu BeposiTHOCTH
CJIeAYIOIUX COOBITH:

1) He MPOM30UAET HU OffHOTO U3 cobbITH A1, A2, ..., An;
2) MpOU30MJET XOTs OBl OAHO U3 COOBITHH Al, A2, ..., An;
3) IPOU30MIET OZHO M TOJILKO OJHO M3 coObITHH Al, A2, ..., An.

2. HaiiTu 3aKOH pacripe/iesieHusi ciiydaiiHor BemumHbI h(w) = (x(w))2 + 2, ec/u ciyvaiiHas BeTMUKWHA X UMeeT
na0THOCTD fX(X) = s—1(2p)—1/2exp{—x2/(2s2)}, s > 0, ¥ <x < +¥.

3. ycte x1, x2, X3, X4 ABASIOTCS MOMApPHO HEKOPPEeJIMPOBaHHBIMU C/TyUYaliHBIMU BeMunuHaMu. Haiitu
ko3ddurment koppestsaiuu corr(hl, h2) apyx ciayuaitaeix Bemumd hl u h2, rae cnyvaiinas BemmumHa hl = x1 +
x2 U cnyvaitHasi BenuurHa h2 = x3 + x4.

5.1.9 TunoBble 3ajjaHus (OLEHOYHOEe CPeACTBO - 3ajiauH) A OIeHKH C(OpPMHPOBAHHOCTH
Komnerennuu IIITK-/TA5:



1. Haiitu I,qOBepI/ITeJ'[beII‘/JI HWHTEPpBaJl 4JId MaTeEMATHUYECKOI'O OXKNaHWA d HOpMaJibHOro

pacnpegenenus N(a, 02) npv g = 0.9 1o BeIOOpKe
0.89 -0.83 1.03 3.56 -2.19 0.94
2

,Z[J'IH 3TOMU BBIGOpKI/I HaliTh I,Z[OBepI/ITeJIbeII\/‘I WHTepBa/I [y [OUCIIepCHU O HOPMAJ/IBHOT'O

pacnipezesnienus N(0.1, 02) nipu g = 0.8.

2. HaiiTu oLjeHKY MaKCHMMaJIbHOT'O TIPaB/orojo0us U OLIeHKY MeTO/JOM MOMEHTOB IJisi
rapameTpa p, ec/iv QyHKLUS MJIOTHOCTU pacripe/ie/ieHusi paBHa

b, x € [_]'J 0]|

foop) = 1%” x € (0,2],

0, x¢&[-1,2]

3. OTBeyas Ha BOTIPOCHI B TECTe, CTY/I€HT BbIOpasI MepBbIii BapUaHT oTBeTa 8 pa3, BTopoii — 10 pa3
v TpeTui — 8 pas. Ha ypoBHe 3HauumocTy @ = 0.05 npoBepyTh THUIIOTE3Y O TOM, UTO CTY/EeHT BbIOUpas

OTBETHI C/Ty4YaliHO (PaBHOBEPOSITHO BhIOMpas JIF0OO0M 13 BapUaHTOB OTBETA).

Kputepuu onjeHuBaHus (0LleHOUYHOE CPeACTBO - 3a/|a4uH)

OneHka Kpurepuu onjeHrBaHUs

BrIrosiHeHbI Bee WK 00JIbIIasg 4acTh 3TAIloB penieHnd 3a4a4n Ui 3a/iada pereHa C

3auTeHo

He3HauuTeTbHLIMU HeJjoueTaMH. Pe3ysibTaThbl pabOTHI MPe/ICTaB/IeHbI TIPETo/IaBaTe0 B CPOK.

BBbIMo/iHeHBI He BCe TIPaKTUUeCKHe 3aIaHUS UM BBITIOJTHEHBI HE B MTOJTHOM 00nheMe (TIpe/iCTaBIeHo
He . N

He TI0/THOe OIMCaHKe 3TaroB BhITIOJIHEHUs 3a/laHui, 10/yueH HeBepHbI OTBeT, pe3y/bTaThl
3auTeHo

paboThI He TIpe/ICTaB/IeHbI ITPETOZaBaTeo).

5.1.10 TunoBbie 3ajaHusA (omeHOYHOe cpeAcTBO - OTueT Mo J1IabopaTopHBIM padoTtam) aaA

orjeHKH chopmupoBaHHocTH KomnereHiuu ITTTK-/]A5:

B pamkax abopaTopHO#i paboTHI TPOBEPUTH TUITOTE3Y O BUE Pacripe/iesieHus Ha 3a/laHHOM YPOBHe
3HauuMoCTH. [IporHTEepIIPeTUPOBATEL pe3y/bTar.

Kpurtepuu oueHuBanus (o1jeHOYHOe cpeACcTBO - OTUeT 1o J1aGopaTopHBIM paboTam)

Orenka Kpurepuu orjeHuBaHus

BrIro/iHeHb! BCce WK 00/IbIas YaCTh STAIlOB BBITOIHEHUS na6opaT0pH017I pa60TbI. OrTyeT 110

3auTeHo .
nabopaTopHOit paboTe Tpe/CTaB/IeH MPero/jaBaTesiio B CPOK.

He BbIrosiHeHbI MeHee TOJIOBHHbBI 3TArOB BITIOTHEHUsT TabopaTOpHOY paboThl UM He TIpe/iCTaB/IeH
3auTeHO OTueT 1o JlabopaTopHo¥ paboTe Mpe/iCcTaB/IeH Mpero/aBaTeto B CPOK.

5.2. OnucaHue KA/l OLeHUBAHUsI Pe3y/IbTaToB 00yueHHs M0 JUCLMILIHHE NPU MPOMEe)XXYTOUHOMN

aTTecTaljuu



IITkana oneHUBaHUs C()OPMHUPOBAHHOCTH KOMIIeTeHLINH

Yposen
b
cthopmu Hey/I0BJIETBOP Y/I0B/IETBO OYeHb
TJI0X0 X0poIIo OT/IMYHO MPeBOCX0/{HO
POBaHH UTEe/JIbHO pHMTe/IbHO Xopouio
ocTH
KoMIeT
eHIui
(uHpUK
aropa
AOCTHK He 3aUTeHO0 3a4TeHO
eHus
KoMIeT
eHIHIT)
YpoBeHb
OtcyTcTBUE YpoBeHb poset
o o 3HaHUH B
3HaHUI MuHUManeH | 3HaHUH B P YpoBeHb
TeopeTHUecKoro 0 obnewme, ’ 3HaHUM B
YpoBeHb COOTBETCTBY YpoBeHb
MarepHara. N JOIyCTUMBI | COOTBETCTBY obneme, N
3HaHUI HIDKe o 1o11eM 3HaHUH B
HeB03M0OXHOCTB Yl ypOBeHb oLeM COOTBETCTB
MHUHUMaJbHbIX . rporpamMmMe obbeme,
3HaHUS | OLIEHWUTH IIOJHOTY N 3HaHUM. rporpaMme yIo1emM
o TpeboBaHMI. MOATOTOBKH! TIpeBbILLIAOLIIe
3HaHUI [Jomny1ieHo MO/rOTOBKU rporpaMme
Nmenmu mecto . JonyieHo M IIpOrpammy
BCJIe/ICTBUE MHOTO . JomyieHo MOArOTOBK
rpyObie OIIUOKK HECKOJIbKO TIOJTOTOBKH.
OTKasza Herpy0bIx HECKOJIbKO u. Ommbok
HeCylllecTBe
obyuatorerocsi ot oboK Herpy6bIx HHEIX HeT.
oTBeTa ombok
otmboK
IIpogemoHc
TPUPOBaHBI
[Tpomemonc PHp
[IpogemoHc | Bce
IIposeMoHC | TpupOBaHbI
TPHUPOBaHbl | OCHOBHBIE
TPUPOBaHbl | Bce
BCE YMeHUs. IIpomemoHcTp
OCHOBHBIe OCHOBHbIe
OtcyTcTBHE OCHOBHBIe PemreHs! VIPOBaHbI BCe
I1pu pereHnn YMeHHsI. YMeHUSI.
MHHUMaJbHBIX YMEHUSI. BCE OCHOBHBI®
. CTaH/apTHBIX Peenst Periens! Bce
yYMeHUi. PellieHbl Bce | OCHOBHBIE YMeHUSI.
3ajiaq He THIIOBBIE OCHOBHBIe
HeB03MO>KHOCTb OCHOBHbIe 3afiauu C PelieHs! Bce
MPOAEMOHCTPUP | 3afiauu C 3a7auu C
OLIeHWTb Hajlnuue 3a7launl. OTZe/NbHBIM | OCHOBHBIE
Ymenus N OBaHbI HerpyObIMH | HerpyObIMu
yMeHuH BeimonHeHs! | U 3ajiaunl.
OCHOBHBIE omubKaMu. | oIIMOKaMU.
BC/Ie[ICTBUE BCe 337laHNsI | HecylecTB | BoirmosHeHbI
yMmenus. Vimenu | BeinosnHeHsl | BeinosHeHbl
OTKasa B [IOJIHOM €HHBIMHU BCe 33/laHus, B
MecTo rpy0Obie BCE BCe 3aflaHusl
obyuarolerocs ot obbeme, HO | HefjoueTaM | TOJHOM
ombKu 3aflaHusl, HO | B TIOJIHOM
oTBeTa HEeKOTOpble | U, obneme Ge3
HE B obneme, HO
c BBITIO/THEH HeJJ04eToB
TIO/THOM HEeKOTOpble
HejloueTaMH | bl BCe
obbeme c
3aflaHus B
HefloueTaMu
TI0/THOM
obbeme
Nwmeetcsa
OtcyTcTBUE IIpogemoHC IIpogemoHc
MWHHUMaJIbH [TpomemoHc
6a30BbIX ITpu perieHnN - TPUPOBaHbI TPUPOBaHBI
bl Habop TPUPOBaHbI ITpogeMoHCTp
HaBbIKOB. CTaH/JapTHBIX 6asoBble HaBbIKU
HaBbIKOB 6asoBble VpOBaH
HeB03MO>XKHOCTB 3a7a4 He HaBBIKY IIPA Tpx .
ISt HaBBIKU NIPU TBOPYeCKUH
OLIeHUTb Ha/IMuMe | MpOJeMOHCTPUD pelIeHnH perIeHnn
HaBbiku pereHust pelieHnn TIOAXOZA K
HaBBLIKOB oBaHbI Oa30BbIe CTaH/apTHBI HecTaH/apT
CTaH/IapTHEI CTaH/[apTHBI perIeHNIo
BCJ/Ie/ICTBUE HaBbIKU. ViMenn X 3aflau C HBIX 3aja4u
X 3a7au C X 3a7a4 6e3 HeCTaH/lapTHbI
OTKasa MecTo rpy0Obie HEeKOTOpbIM Oe3
HEKOTOPBIM OIIMO0K 1 X 3ajau
obyuarorierocsi OT | OMIKOKK u oLIMbOoK U
u HeJloueToB
oTBeTa He/loueTaMu HeJJ0ueToB
HeJj04eTaM1
IITkana oneHMBaHUA [IPU IPOMEKYTOUHOHN aTTeCcTaliiu
OneHka YpoBeHb MO/IFOTOBKH
TPEBOCX0/{HO Bce KommereHIMM (YacTW KOMIIeTeHLMM), Ha (OpMHpOBaHHMe KOTOPLIX HarpaB/eHa
3aureHo JIUCLMIUIMHA, CHOpPMUPOBaHbI Ha YPOBHE He HIKe «IIPeBOCXOJHO», MPOJEeMOHCTPUPOBaHbI




3HaHUS, YMeHUs, B/afieHuss [0 COOTBETCTBYIOLMM KOMIIETEHL[USSM Ha YPOBHe BBbIIIe
NIpeJlyCMOTPEHHOIr'0 IIPOrpaMMOoit

OT/IMYHO Bce KommeTeHIM (YacTW KOMITETeHLMH), Ha ()OPMHpOBaHHe KOTOPHIX HarpaBieHa
JUCLIIUIMHA, chOPMUPOBAHBI HAa YPOBHE He HIDKe «OTJIMYHO».

O04YeHb XOPOIIIo Bce xommeTeHIMM (YacTH KOMIIETeHIMH), Ha (OpMUpOBaHME KOTOPbIX HarlpaBjeHa
[IUCLITUTAHA, CHOPMHUPOBAHBI HAa YPOBHE He HIDKE «0UeHb XOPOIIO»

XO0pOo1110 Bce KommereHIM (YacTW KOMITeTeHLMH), Ha ()OPMHpOBaHHe KOTOPHIX HarpaBieHa
JUCLIMIUIMHA, COPMUPOBAHBI HAa YPOBHE He HIDKE «XOPOLIO».

yjaoB/ieTBOpUTeNnb | Bce KommereHIMM (W4acTH KOMITeTeHL[MH), Ha (OPMHMPOBAHHe KOTODBIX HarpaB/ieHa
HO [JUMCLUIVIMHA, COPMUPOBAHBI Ha YPOBHE HE HWXKe «Y/OBJIETBOPUTENBHO», TIPU 3TOM XOTs Obl
O/iHa KOMIIeTeHIMs1 COPMHUPOBaHa Ha YPOBHE «Y/I0B/IETBOPUTEILHO»

HeyjoB/1eTBOpuTe | XOTs Obl OHa KOMIIeTeHLMst CQOPMHUPOBaHa Ha YDOBHE «HEY/|0B/IETBOPUTE/IBHOY.
JIBHO

He 3a4YTeHO0

TJI0X0 XoTs1 661 0Z]HA KOMITETEHLMsT CHOPMUPOBAHA HA YPOBHE «ILIOXO»

5.3 Tunosble KOHTPOJ/IbHBbIE 3adHHA HW/IH HHbI€ MaTepHd/Ibl, HEOﬁXOﬂPleIE AJIA  OLl€eHKH
pe3y/ibTdaTOB oﬁyqel-ma Ha HpOME)KyTO‘-IHOﬁ dTTeCTdallU1 C YKd3dHUE€EM KPpHUTEpHEB HX
OIléHUBAHUA:

5.3.1 TunoBble 3ajjaHus (OLEHOYHOEe CPeACTBO - 3ajiauH) A/ OIeHKH C(hOpPMHPOBAHHOCTHU
kovmnerenuu OITK-1

JATAUA N: 1

B cactene xospammat XOT napncosams npavoyromsms: I = {(

)

0=x<1,0<y< 1} n durypa &, orpamwmensaz mEmaman: ¥ = X~ , 1 = 4. B IpIMOYIOALERE RayATY CTAZHTCA TOTER

;-2 <x<2,-3 <y <4}, xnanpar X = {(x.)):

HaitTH BepOATROCT TOT0, 10 OHA NONaTeT AHGC Ka KEajpar K, aubo Ha Gurypy @
Orser: ncroyar seporTnocTs paswa 11/28.
3ATAUA Ne2

B rpymmri sapret ¢ 13 30 15 9ac08, PAENOBOSMOAHO § TIoB0H MOMEHT SPEMEIIE M3 3T0T0 HRTEpEATA, JOTAHN
HofoiTa 352 yproma ¢ npoAyKTaME. B S2BHCHBIOCTH OT CHTY2IIHM NepEHE IS HHX MOKET SAMHAMATS MECTO PASTPYSER
ando 30 ammyT ¢ sepoatnocTzro 0.4, uGo0 45 umyT ¢ sepoTaocTae 0.6. Halfta sepoatnocts Toro, w0 ETapaMy
YProKy IpHAeTCa OARAST OCBOBOACRIA MECTa PASTPYSE, HO He Goee 15 MmmyT.

Orser: ACKoMAZ BePOTHOCTS RPHEMIHTCTAC pasha 0,092,

5.3.2 TunoBble 3ajaHus (OLEHOYHOE CPeACTBO - 3ajauM) AIA OLeHKH C(POPMHPOBAHHOCTH
komneteniuu OITK-3

3ATAYA N 3

Crpenck, Mien 4 NaTpoma, NPORSEOAHT BHCTPETH N0 MHNGEE A0 DEPEoro OONAZEHMT E Hee HIE A0
H3PACXOTOBAHAT ECEX MATPOHOS. BepOATHOCTD NONATAHAA © MHINEHD MPH KaAUIOM EHCTPENe, HESAEMCHMO OT APYTHX,

1
pasms semume .. Tlyers cryssiomar senwumma & mmeno ‘maTpoRoE.

seportmocTs P(2 < 4 < 4) 1Bynz cnocoBaver a) Gepes pat pacmpetenemmn, §) Gepes HYHITMO pACTpETeTSHHA
Orser: mexoyaz sepoaTHOCTS passa 419,

3ATAUA N: 4

Halita saxos pacnpeenesns SeponTaocTel cry a0l BetmmEE 1 = §1 - &1, et

(£1.%2) ~ 3By3iepHas HenpepHERQA STy TAEAT BeTHTEL, HEIOIIIA BYNEPHYI0 IAOTHOCT:  PACHPEAGTCREA
[, x=0,y=0,

seportrocrei smma f(x,)=
| 0.wiave



3ATAUA N 5

B aotepee yuacTsyior 500 wenoper. YenoEHa M0Tepen TAKOESL, TT0 KAETME N3 ¢ YIACTHNECE, NOKymaZ Gmrer sa
100 pyGme, mezet ¢ seportaoeTso 0.008 BEHrpaTs npms cTomMocTsio 10000 pyfaei. Hafim sepoatsocTs T0r0, 318 @)
opranmaTops NoTepen MOTYHaT MpEGNTL; 6) YomTXE oprammsaropes cocTanar 10000 pybnei; o) semmcnmTS Tame
cpeamom npmBaI: AanmoR ToTepen.

OTEeT: ) BEPOATHOCTS TOr0, 70 OPIAEH3ATOPEL I0TEPEH NONYHAT HPHOLLTS, passa 0, 62384;

) oro, wro y6smim coctanar 10000 py6acd, pasna 0,1042;

&) snauemme cpegaeli nprGsa Aasmok forepen pano 10000

Kputepumu orjeHnBaHusi (0L[eHOUHOE CPeACTBO - 3afauu)

Onenka Kpurepuu orjeHrBaHUs
CTyzeHT fan pa3BepHyThIM OTBET Ha BCe BOMPOCHI U NIPU 3TOM
IIPeBOCXOZHO % PASBEPHYT P P
MIPO/IEMOHCTPUPOBAJI 3HaHUe [JOTIO/THUTE/IBHOI'O MaTepyraa.
OTJINYHO CTyzeHT fan pa3BepHYTHIN OTBET Ha BCe BOMPOCHI.
OueHb XOpOLLO CTyJeHT fian OTBeT Ha BCe BOIIPOCHI, BO3MOKHO C HE3HAUUTe/IbHbIMY HeJjoueTaMH.
XOpOLIO CTyzeHT OTBeTH/I Ha OOJIBIIYIO YaCTh BOIIPOCOB C He3HAUUTE/ILHBIMU HeI0UeTaMH.
YZI0B/IETBOPUTE/ILHO CTyzieHT oTBeTH/1 Ha OO/IbIIYIO YaCTh BOIIPOCOB C CYLI|eCTBEHHBIMU HeZloueTaMH.
I[Ipu oTBeTe CTYJeHT JOMycKaeT rpyObie OIMOKM B OCHOBHOM MaTepHaJie 1
HEeYI0B/IeTBOPUTE/ILHO
pellleHNH CTaH/apTHBIX 3aad.
OtcyTCTBUe 3HaHWI MaTepurasa, OTCYTCTBYeT CIIOCOOHOCTh pelleHHst CTaH/apTHBIX
II7I0X0
3ajau.

5.3.3 TumnoBbie 3ajaHusi (OLEHOYHOEe CPeJCTBO - 3afiaHMs) /ISl OIeHKH C(HOopMHPOBAHHOCTH
Kommnereniuu [1T1TK-/TAS5

1. HaiiTu 1oBepuTe/ibHbIN UHTEpPBAI /11 MaTeMaTU4eCcKoro OXKUJaHUsl a HOpMa/lbHOro pacnpeenenus N(a, 02)
nipu g = 0.8 o BeIOOpKe

349 059 062 315 278 0.52

2

J1711 9TOM BIOOPKU HAWTH IOBEpUTE/IbHBIM UHTEPBAJ JJis1 AUCTIEPCUN G HOPMabHOTO pacrnpesaenenus N(1.5,

6%)mpu g = 0.8.

2. HaliTy OIleHKYy MaKCHMAa/bHOTO TIPaBJOMOZAOOHMS M OLIeHKYy MeTOZOM MOMEHTOB /s TapameTpa p, eCyiu
(bYHKLUS IJIOTHOCTU pacrpe/iesieHus paBHa

E, x € [—4,0],
_ ) 4
f(X,P)— 1—p, xE(O,l].
0, X E [_4r 1]'

3. OTBeyast Ha BOTIPOCHI B TeCTe, CTY/IeHT BbIOpas nepBblid BapyuaHT otBeTa 10 pa3, BTopoii — 12 pa3 u TpeTuii —
9 pa3. Ha ypoBHe 3HauuMocTy @ = 0.1 MpOBEpUTH T'MITOTE3y O TOM, UTO CTY/I€HT BbIOHpa OTBETHI CJTyYalHO
(paBHOBEPOSITHO BhIOMpasi 1000 13 BApHAHTOB OTBETA).

Kpurepumn orjeHnBaHus (0L{eHOUHOE CPeACTBO - 3afiaHUA)



OueHka Kpurtepuu oLieHUBaHUs
CryzeHT fan pa3BepHYThIN OTBET Ha BCE BOMPOCHI U TIPU 3TOM
TIPEBOCXOHO % PasBepRyT P P
TIPOJeMOHCTPUPOBaJ 3HaHKe 0NOTHUTETLHOTO MaTepHrara.
OTJINYHO CryzeHT an pa3BepHYTHIN OTBET Ha BCe BOTIPOCHI.
OuUeHb XOPOLLO CTyaeHT Jjan OTBeT Ha BCe BOTPOCHI, BO3MOYKHO C He3HauUuTeIbHbIMUA HeJjoueTaMHu.
XOPOIIIO0 CTyJeHT OTBeTU/I Ha OOJIBINYI0 YaCTh BOMPOCOB C He3HAUUTETbHLIMU HeZI0UeTaMH.
Y0BJETBOPUTEBHO CTyJeHT OTBeTU/I Ha OOJIBIIYIO YaCTh BOIIPOCOB C CYIIeCTBEHHBIMH HeZI0UeTaMHU.
I[Tpu oTBeTe CTY/IEHT JOMYCKaeT IrpyObie OMMOKY B OCHOBHOM MaTepuase u
HEeY/I0B/IeTBOPUTE/ILHO
pelleHUH CTaHJapTHBIX 3a/au.
OTcyTCTBHe 3HAaHWM MaTepuara, OTCYTCTBYeT CIIOCOOHOCTE BBITIOTHEHHUSI
TJI0X0 .
CTaHJAPTHBIX 3a/JaHUMN.

6. YueGHO-MeTOfMUeCKOe M HH(OPMaLMOHHOE o0ecrieyeHHe JUCIMILTHHBI (MO/y/151)

OcHoBHasi TuTeparypa:

1. ®eporkuH Muxawn AHzpeeBud. JIeKIUY TI0 aHA/TM3y CTyYalHBIX sIB/IeHUHM : yueb. mocobue asis
CTYJ€HTOB BY30B, o0yuaroiuxcs 1o HarpaBiaeHusM BITO 010400 "TIpukiaz. MmaTeMaTUKa U
nHpopmaTtrka" 1 010300 "dynzaam. uHbopmatrka u uHbopM. TexHosiorun" / HHI'Y. - M. : ®usmar/iur,
2016. - 464 c. - ISBN 978-5-9221-1679-4 : 599.50., 250 3k3.

2. ®enotkuH Muxaun AHapeeBud. Mogiesiv B TEOPUU BePOSITHOCTeH : yueOHUK. - M. : du3matur :
HHTI'Y, 2012. - 608 c. - (bubmoTeka Hixeropoickoro rocyjapCTBeHHOT0 yHUBepcuTeTa uM. H. U.
Jlob6aueBckoro). - ISBN 978-5-9221-1384-7 : 600.00., 200 3k3.

3. COOpHUK 3a/1au TI0 TEOPUM BEPOSITHOCTEH, MaTeMaTUYeCKOW CTaTUCTUKE U T€OPUH CTyYalHbIX
byHKLMii : yueb. mocobue / og o6 pexa. A. A. CBemHuKoBa. - 137, 3-e, nepepab. - CII6. ; M. ;
Kpacnopgap : JIanb, 2007. - 448 c. : un. - (JIyuwme kinaccuueckre yayeOHUKH. MaTemaTrka)
(Knaccuueckue 3a/JauHAKU ¥ MPAKTUKYMbI) (YueOHUKY 17151 By30B. CrieljuasibHasi uTepatypa). - ISBN
978-5-8114-0708-8 : 271.92., 1 3K3.

4. lupsieB Anbbept HukomnaeBuu. BeposiTHOCTS : yue0. /71 By30B M0 (p13.-MaT. HarpaB/IeHUsM : B 2 KH.
Kn. 1. OnemeHTapHasi Teopusi BeposITHOCTeM. MaTtemaTuueckue ocHOBaHuUsl. [IpesiesibHbIe TeOpeMBI. -
W3p. 3-e, mepepad. u gor. - M. : 3a-so MITHMO, 2004. - 520 c. - ISBN 5-94057-036-4. - ISBN 5-
94057-105-0 (kn. 1) : 62.00., 1 3k3.

5. ®enotkrH Muxaun AHapeeBrd. OCHOBBI ITPUKJ/IAJHON TeOPUM BEPOSTHOCTEH U CTaTUCTHKH : yuel.
JI/ISI CTY/IEHTOB BY30B, 00yJarommuxcs o crerpansHocTy "TIpyKk/iaZiHas MaTeMaTHKa U UH(popMaThKa" 1
1o HarpasieHuro "IlpukiagHas MmareMatrka ¥ uHGopMaTuka'. - M. : Beicias mkosa, 2006. - 368 c. :
ui. - ISBN 5-06-005328-8 : 215.60., 183 3k3.

6. 'nesenko bopuc Baagumuposuu. Kypc Teopun BepositTHocTel : [yueOHUK]. - 7-e u3f., ucrp. - M. :
Spuropuan YPCC, 2001. - 320 c. - ISBN 5-8360-0400-5 : 166.80., 1 3ks.



7. 3opuH AHapeit BnagumupoBuu. MosieipoBaHue C/ly4aliHbIX BeJTMUMH U MPOBePKa rMIoTe3 O BUJIe
pacripeziesieHus : yuebHo-MeToanueckoe mocobue / A. B. 3opun, B. A. 3opuH, M. A. ®enotkun ; HHI'Y
uM. H. U. JIobaueBckoro. - Hwkuauit HoBropog : M3a-so HHI'Y, 2017. - 20 c. - TeKCT : 3/1eKTPOHHbIIA.,
https://e-lib.unn.ru/MegaPro/UserEntry? Action=FindDocs&ids=823611&idb=0.

[ononHuTenbHas TUTepaTypa:

1. BopoBkoB AsiekcaHzip AnekceeBuu. Teopust BeposiTHOCTeH : [yueb. mocobue st Mat. u Ghus.
CrielMasbHOCTeH BY30B]. - 2-e u3f., epepad. u gom. - M. : Hayka, 1986. - 431 c. : c ueprt. - 1.40., 87 3k3.
2. Bouapos IlaBen ITerpoBuu. Teopusi BeposiTHOCTel. MaTemaTHuecKasi CTaTUCTHKA : yueb. mocobwue. -
M. : T'apgapuka, 1998. - 328 c. - (Univers). - ISBN 5-7762-0035-0 : 23.00., 1 3k3.

3. Benrijenb Enena CepreepHa. Teopusi BeposAiTHOCTel : yueb. /it BY30B. - 8-e U3, ctep. - M. : Briciias
mkoja, 2002. - 575 c. : un. - ISBN 5-06-003650-2 : 78.65., 11 3k3.

4. ViueHko I'puropuii ViBaHoBHY. MaTeMaTHuecKasi CTaTUCTHKA : [yueb. mocobue /s BTy308B]. - 2-e
W3J., AoI. - M. : Beiciuas mikona, 1992. - 303, [1] c. : ua. - ISBN 5-06-002317-6 (8 mep.) : 21.88., 1 3ks.
5. KonmoropoB Anjipeli HukosiaeBuu. OCHOBHBIE TIOHSITUSI TEOPUH BEPOSITHOCTEM. - 2-e u3fl. - M. :
Hayka, 1974. - 119 c. - (Teopus BeposiTHOCTeM U MaTeMaTHU4ecKasi CTaTUCTHKA). - 0.33., 3 3K3.

6. Kpamep I'apanba. MaTeMaTrueckre MeTO/Ibl CTaTUCTUKHU / iep. € aHra. A. C. MonuHa u A. A.
[Tetpoga ; mox pen. A. H. Kosimoropoga. - 2-e u3g,., ctep. - M. : Mup, 1975. - 648 c. : un. - 2.87., 18 3k3.
7. [IpoxopoB Asnekcanzp BiaguMupoBuy. 3aZiauu 1o TeOpyuy BeposiTHOCTel : OCHOBHbIE TTOHSTHSI.
ITpenen. Teopemsl. CiiyuaiiHble MPoLecchl : [yueb. mocobue /it yH-TOB TI0 CTeLaabHOCTH
"Matematuka" u "TlpuknagHas MmatemaTtuka']. - M. : Hayka, 1986. - 326, [1] c. - 1.20., 3 3k3.

8. ®ennep BunbsiM. BesieHre B TeOpHIO BepOSTHOCTEN U ee nipujiokeHus : B 2 T. T. 1/ mep. ¢
riepecMoTp. 3-ro aHrj. usg. 0. B. I[Ipoxoposa ; npeguci. A. H. Koamoroposa. - M. : Mup, 1984. - 527 c.
;UL - 2.60., 14 5k3.

9. ®ennep BunbsiM. BBefjeHne B TeOpHIO BepOSITHOCTEN U ee IPU/IOKeHus : B 2 T. T. 2 / mep. co 2-ro
anrj. u3z. FO. B. IIpoxopoga . - M. : Mup, 1984. - 751 c. : rpad. - 3.50., 15 3k3.

ITporpammHoe obecrieueHue 1 IHTepHeT-pecypcChl (B COOTBETCTBUH C CO/iepKaHUeM JTUCIUITAHBI):

1) HuTepHeT-pecypchl 3/1eKTpoHHOr0 nopTana Muacturyra UTMM;

2) ITaket mporpamm «MOHTE» - crielianu3upoBaHHOe yuebHO-MeTOANUecKoe TIpOrpaMMHOe
obecrieueHre, paspaboTaHHoOe Ha Kadepe MPUK/IAJHON TeOPHUH BEPOSITHOCTEH U TTpeJHa3HAUeHHOe [IIsI
VMUTALMOHHOTO MOZIeJIMPOBAHUS C/TyUYalHbIX CTaTUCTUUECKHU YCTOMUMBBIX SKCIIEPUMEHTOB;

3) Ob1epoccHiicKrii MaTeMaTHuecKuii mopTait http://www.mathnet.ru

7. MaTepHa/IbHO-TeXHHYECKoe ofecreueHUe JUCHUIIMHBI (MOY /1)

YueOHble ayIUTOPUM [I/IsI TIPOBEZIEHUs yUeOHBbIX 3aHSITHM, TPeJyCMOTPEeHHBIX 00pa30BaTe/bHON
MPOrpaMMOM, OCHall[eHbl MYJbTUMeAUMHBIM 000pyZoBaHUeM (TIPOEKTOP, 9KpaH), TeXHUUeCKUMHU
cpezicTBaMu 00yueHHsi, KOMITbIOTepaMH, CreluaJu3upoBaHHbIM obopyaoBanuem: 1. OC Microsoft
Windows. JluijeHsus 1o mogmnucke Microsoft Imagine, rog mpoaienus mogmuckd — 2016, cpok
TIOATIMCKU 3 roza, JIOroBOp 39-3K-16
2. Microsoft Office 2007 Microsoft Open Licence, rog nokynku — 2007. Homep sutjersuu 42961270
3. Bpay3ep Google Chrome. ITpegocTapisieTcst 6ecrijiaTHO Ha YC/IOBUSIX JII[@H3UOHHBIX COTJIAIlIeHUi
Ha MpOrpaMMHOe obecrieueHne C OTKPBITHIM VCXOJHBIM KOZIOM
4. [TpocmoTpiMK pdf-nokymeHTOB Adobe Reader. becniiatHoe 1o
(https://get.adobe.com/ru/reader/otherversions)



5. AnruBupyc Kaspersky. I1O npuobpereHo B Hosibpe 2016 1 asist uHctuTyTa MTMM, K/MIOU Y CHUCT.

aZIMUH.
6. Microsoft Visual Studio. JInneHsus o MO/INIMCKE Microsoft Imagine
7. Ilaker nporpamm «MOHTE» CrielMaM3upoOBaHHOe yueOHO-MeToAUUYecKoe TMpOorpaMMHOe

obecrieueHre, pa3paboTaHHOe Ha Kadeape TPUKIaHON TeOPUM BEPOSITHOCTEN C MCII0/Ib30BaHUEM
cpenpl pa3pabotku cemeiictBa Microsoft VisualStudio (yutiensus mo noamnucke Microsoftimagine).

[TomerieHust 711 CaMOCTOSITe/TbHOM paboThl 0OYYaroIMXCsl OCHAI[eHbl KOMITBIOTEDHOM TEXHUKOU C
BO3MOKHOCTBIO TMOAK/IOUeHUss K cetd "VHTepHeT" u obecrieueHbl [OCTYIIOM B 3/IeKTPOHHYIO
WHGOPMAaLIMOHHO-00pa30BaTeIbHYI0 Cpejly.

[Mporpamma cocrtaBiieHa B cooTBeTcTBUM ¢ TpeboBanusmu OC HHI'Y mno HampaBieHHO
nofroToBku/crieriaabHoCTH 01.03.02 - TIpuknagHas MaTeMaTHKa U MHGOpPMAaTHKa.

ABTtop(b1): PefoTkuH Muxaun AHjipeeBrY, T0KTOP (PM3UKO-MaTeMaTUUeCKUX HayK, mpodeccop.
3aBenytomuii Kadeapoii: 3opuH AHpel BiagumMupoBuy, JOKTOP PU3MKO-MaTeMaTHUecKuX HaykK.

[Tporpamma oobpeHa Ha 3ace/jaHUM MeToAnUYecKor Komuccru ot 25.06.2025, mpotokosn Ne I[TpoTokon
Nell.
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