IIpunoxenue 4

MUWHNCTEPCTBO HAYKHM U BBICIHIEI'O OBPA30BAHMSA POCCUMCKOW ®EJEPALINN

(eaepanbHOe rocyjlapcTBeHHOE AaBTOHOMHOE
oOpa3oBaTe/IbHOE yUpe)KJeHHe BhICIIero 00pa3oBaHMs_
«HanuoHaibHbIN HCC/Ie/JoBaTeTIbCKUil HKeropoackuii rocy/japCTBeHHbIN YHUBEPCUTET
uMm. H.W. JTo6aueBcKkoro»

I/IHCTI/ITYT I/IHCl)OpMaL[I/IOHHbIX TEXHOHOFHﬁ, MdTeMdTHUKHU U MeXdaHUKH

YTBEPXXIEHO

pelleHreM npesuaryMma YueHoro cosera HHI'Y

npoTokoa Ne 1 ot 16.01.2024 r.

Pa6ouasi nporpaMma AMCLMIUITAHBI

Teopus BeposATHOCTeH

YpoBeHb BhICIIETO 0Opa30BaHUs
bakanaBpuar

HaripaBneHvie moAroToBKY / CeLUaIbHOCTh
01.03.02 - IpukiagHasi MaTeMaThka U UHGOpMaTUKa

HamnpaBneHHOCTb 06pa3oBaTeTbHON MPOrPaMMbI
[TpuknagHasi MaTeMaTKa U WHGOpMaTHKa (06IHii mpodusin)

dopma oOyueHUs
OYHast

r. Hwknauii HoBropog,

2024 rop Havasa rmoAroToBKU



1. Mecto pucyuninHsbl B cTpyktype OITIOII

HOuctunmza 51.0.14 Teopust BepoATHOCTeH OTHOCUTCS K 00s13aTe/TbHOM YacTh 00pa3oBaTe/ibHOMN

IIPOrpaMMBl.

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
desimenbHOCMU

- OCHO8bl meopuu
8eposimHocmeli, Ymo no3eoaum
Ha abcmpakmHom ypoeHe
¢opmuposams unocopckue u
MUPO08033peHUeCcKOll No3UyuU Ha
cayyativble sieneHust U npoyecchbl;

- OCHOBbI AKCUOMAMUYECKO20
nooxoda npu usyueHuu
peanbHblx cmamucmuyecku
ycmoliuueblx 5KChepuMeHmos;
- Memoobl MaMemMamuy4ecKkozo
ONUCAHUsl KOAUYeCMBeHHbIX
noKasaHuil pasnuuHbIx
u3mepumesneii pe3y1bmamos
cmamucmuyecku ycmotiiuugozo

SKCcnepumeHma.

OIIK-1.2:

Ymemb:

u3yuams 6epoSsMHOCMHbIe
ceoticmea 00HOMepHbIX U
MHO20MEPHbIX CAYUAUHbIX
8e/IUULH;

- 8bIYUC/AAMb 8EPOSAMHOCMU
cobbimuti, NOpoXHCOEHHDIE
cayyatliHoli 8eAuyuHol;

- AHAAU3UPOBAMb YUC/A08bIe
Xapakmepucmuku 0OHOMEePHbIX
U MHO20MEPHbIX CAy4aliHbIX

B6€/IUMUH; - NDUMEHAMb pas3-

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: 3adauu
npumeHsimb ¢yHOameHmanbHbIMU 3Hamb: CobecedogaHue 3quém:
thyHoamernmanbhbie | 3 auyamu, NOAY4YeHHbIMU 8 - OCHOBHble NOHAMUS U Tecm 3adauu
3HAMUS, NO/TYYEHHbIe
obaacmu mamemamuueckux u  |npedmem meopuu KoumposnbHas 300
8 obnacmu . aoaHus
(unu) ecmecmeeHHbIX HayK 8epOSIMHOCMHbIX MOOenell; paboma




/IUYHbIE MUNbl 3agucumocmeti
MedxHcdy cayuatiHbIMu
8eNUUUHAMU;

- K1accuguyupogamnb

cayyatiHble 8eau-YuHbl.

OIIK-1.3:

Bnadems:

- meopueli npedenos
nocnedosamenbHOCmMu
cAyuatiHbix cobbimuil;

- cnocobamu 3a0aHus
O0O0HOMEPHbIX CAYUALHbIX
8e/IUUUH;

- PA3AUUHbIMU NpUemMamu u
npakmukotl nocmpoeHust
8bIOOPOUHO20 BEPOSIMHOCMHO20
npocmpaHcmea;

- OCHOBHBIMU NPUEMAMU
dokazamenbcme ceoticme
3aKOHO8 pacnpeodeneHust

cayya UHbIX 8€AUYUH.

IIK-1: CnocobeH
pewamb akmyanbHble
3a0auu NPuKAaoHol
mMamemamuku u
UHpopmamuku

IIK-1.1: O6aadaem 6a3o8bimu
3HAHUAMU, NO/AYYEHHbIMU 8
obaacmu mamemamu4eckux u
ecmecmeeHHbIX HayK U
UH(pOPMAYUOHHbBIX
mexHonoeautl 015 pelieHust
aKkmyanbHblx 3a0au
npukaaoHoli MamemMamuku u
UHpOpMamuku

IIK-1.2: ¥Ymeem npumeHsamb
6a3oeble 3HaHUA
mamemamu4eckux u
ecmecmeeHHbIX HayK U
UHOPMAYUOHHDIX
mexHonozuil 015 pewieHust
aKmyanbHbIX 3a0au
npukaadHol Mamemamuxu u
UHpOpMamuKu

IIK-1.3: Umeem
npakmuueckutl onbtm pewieHus
aKmyaabHbIX 3a0ay
npukaaoHol Mamemamuku u

UHpOpMamuku

IIK-1.1:

3Hamb:

- OCHO8bl meopuul
8epOSIMHOCMHO20
MOOenupo8aHust
yHKYUOHUPOBAHUS
usmepumesnetl cmamucmuyecku
ycmotiyugoz2o sKcnepumeHmd;

- 3/1eMeHNbl NPO2PAMMUPOBAHUS
U UHGOPMAYUOHHBIX
mexHonozutl 05 pewieHust
aKmyasbHbIX 3a0ay
UMUMAyUoHHO20
Mo0enuposaHus
¢yHKyuOHUpOBaAHUS
uzmepumesnell cmamucmuyecku
ycmoliuugo2o sKkcnepumeHma 8
YCA08USIX PA3HO20 Muna

HeonpedeneHHocmell.

IIK-1.2:

Ymemb:

- cobupamb, MamemamuuecKku
obpabambigams u
UHmMepnpemupoeamb
cmamucmuyeckue 0dHHble
COBPEMEeHHbIX HayUYHbIX
Hab6100eHUll HA0 CAORCHBIMU
cmamucmuyecKku ycmoutuugbiMu

SKCnepumeHmamu npu 300AHHbIX

3adauu
CobecedoeaHue
Tecm
KoumponbHas

paboma

3auém:
3adauu
3adaHus




OCHOBHbIX yC/n08usx e2o

nposeodeHust.

IK-1.3:

Bnademb:

-npakmuyueckUMU HasbIKamu
peleHuUs1 KOHKpemHblx 3a0ay
onpeoeneHusl PyHKYUOHANbHBIX
ceszeli MexcAy cayuatiHbIMu
coObIMUAMU U UX
8epOSIMHOCMAMU C Ue/bio
noayueHusi 00NoAHUMeAbLHOL
UHpOpMayuu o peanbHbIX
S8NEHUSIX;

- Memoodamu meopuu
8epossmHocmell, KOmopble
noseo/stom usy4ums ceolicmea
pea/ibHbIX NPoYeccos U sieneHull,
hyHKYUOHUDYIOWUX 8 YCN08USX
cayyaliHbix pakmopos u
nosy4eHusi 0onoMHUMeNbHoL
uHgopmayuu. Brademsb
cnocobamu Hay4Ho2o0 aHanusa
KauecmeeHHbIX U
KO/IUYeCmeeHHbIX
Xapakmepucmuk
cmamucmuyecku ycmouuusbix
3KCNepuMeHmos ¢ Yyenblo
8bisig/IeHUe CMmamucmuyecKux
3aKoHoMepHocmell
Habodaemozo npoyecca.

3. CTpyKTypa U cojep)kKaHHe AUCIUILTUHbI

3.1 TpyA0eMKOCTb AUCLUII/IUHBI

OYHas
O0wyasi TPy/|0eMKOCTBb, 3.€. 3
Yacos o yueGHOMY I/IaHy 108
B TOM UHC/Ie
ay/iMTOPHBIE 3aHATHSA (KOHTAKTHasi padora):
- 3aHATHS JIEKIJUOHHOT0 TUIA 32
- 3aHATHUS CEMHHAPCKOI'0 TUMNA (MpaKTHYecKue 3aHATHS / TabopaTopHbIe padoThI) 48
- KCP 1
caMocTosTe/IbHasA padoTa 27
IIpomexyTouHasi aTTecTamusa 0
3auét

3.2. CozepxaHue JUCLUIIIMHbI




(cmpykmypupogaHHoe no memam (pazdenam) C yKasaHueM OMEe0eHHO20 HA HUX Koauuecmed

akademMuyecKux uacos u 8uobl yuebHbix 3aHsamull)

HavmeHoBaHMe pa3[e/noB U TeM JUCLUIUIMHBI Bcero B TOM 4HUCJIe
Yyachl
( ) KonrakrHas pabora (paboTa BO
B3alMO/IeICTBUY C IIpero/jaBaTesieM), Yachl
13 HUX
aHATHS CamocTosTe/bHasg
CEeMHHApCKOro pabora
3aHATUA THUIA 00yyaroLerocs,
JIEKLIMOHHOTO | (TIpakTHueckue | Bcero Jacel
THUMa 3aHsATHs/nabopa
TOpHbIE
PaboThI), Uacel

b b b o b

0 0 0 0 0
Temal. TTpocTefiline MeTO/bl UCUMC/IEHNS] TEOPUM BEPOSITHOCTEM. 22 7 10 17 5
Tema2. OfHOMepHBIe ClyvaiiHble BeJTMUMHBIL. 22 7 10 17 5
Tema3. MHoromepHsle ciyJaiiHble BeJIMUMHBI. 25 8 12 20 5
Tema4. UncoBble xapakKTepUCTUKU OJHOMEPHBIX C/Iy4aiHbIX BeJIMUHH. 24 7 11 18 6
Tema5. D1eMeHTBI TeEOPUU KOPPeJIALUHN. 14 3 5 8 6
ATtrecrarust 0
KCP 1 1
HWtoro 108 32 48 81 27

Cojep)kaHue pa3/ie/ioB M TeM AUCIUIUTUHBI

Tewma 1. DieMeHTBI OCHOBAHHSI TEOPUU BepOATHOCTel U BepOITHOCTHOE MpocTpaHcTBO Konmoroposa. Bepxuuii

TIpe/iest oc/ie/[0BaTeIbHOCTH CTyYalHbIX cOObITHUN. HIDKHUI Mpe/ies moc/ie/IoBaTeTbHOCTH CyJYaliHbIX

coObITHiA. OO1LIHe CBOICTBA BEPOSTHOCTHOM (DYHKIMU OT CTyYaiHBIX COOBITHIA. O c/rydaliHOM OPOCAHUM TOUKU
Ha JIeiCTBUTE/bHYIO MPSIMYI0 U KOHCTPYKTUBHOE 3a/laHne OopesieBCKOM curMa-anre6psbl.
Tewma 2. BepoTHOCTHBIE MOZIe/T U3MepHUTe el NCXO[0B CTaTUCTUYECKH YCTONYMBBIX SKCIIEPUMEHTOB.

O,E[HOMepHBIE cnyqal‘/'lele BE€/IMYMHBI U UX 3daKOHLI pacCripeiej1eHus. KJ'IEICCI/I(I)I/IK&L[I/ISI cnyqaﬁme BeJ/IMYUMH.

Teopema JleGera. ITocTpoeHHe BEIOOPOYHOTO BEPOSITHOCTHOTO TIPOCTPAHCTBA 110 MHTETPabHON (PyHKLIUH

pacripegenenysi. [IpousBogsimye GyHKIMA U XapaKTepucTHUecKue (QyHKLIWH.

Tewma 3. [ToHsITHE 0 CTyyalHBIX BeKTOpax, MHOTOMepHble (GYHKLIUW pacripe/iesieHysl U UX CBOWCTBaA.
JYCKpeTHbIe U HelpepbIBHbIE MHOTOMEPHBIE C/lydaliHble BeJIUUKHBI. Y CJIOBHbIE 3aKOHBI PacIipe/ie/ieHusl,

CTaTUCTHYeCKasa 3aBUCUMOCTDb Cnyqaﬁme Be/IMYMH. CDOPMy']Ia TTOJTHOM BEPOATHOCTU U Baiieca B Ciliydae

HEeCUEeTHOT'O YMCJIa TUIOTe3. 3aKOHbI pacrpesiesieHusi PyHKLUN OT C/Iy4alHbIX apryMeHTOB.

Tema 4. ColicTBa MaTeEMAaTHUECKOTO OXXWdHWsA, AUCTIePCHUHA, HaUd/IbHOI'O U LIEHTPA/IbHOI'O MOMEHTOB BbICIIUX

MOPS/IKOB, KO3 pUI[MeHTa aCHMMETPUH, SKCI[ecca, MO/[bl, MeJIaHbl, KBaHTHIel. HepaBeHcTBa UebbiiieBa.

TecToBEIE OJHOMEPDHbIE cnyqaﬁHbIe BE€/IMUWHBI U X 3dKOHBI pACIIpe/ie/IeHNs .

Tema 5. UncroBble XapaKTepUCTUKN CUCTEMbI CTyUaiHbIX BEJIMUMH: MaTeMaTUYeCcKoe O)KH/laHUe, KoBapHaLys,
Jucrniepcusi, KosdduimenTta koppessiguu. OCHOBHbIe CBOWCTBA KOBapyaLMy U K03(duiieHTa Koppesisinun

cnyqaﬁme BeJ/INUMH. CDYHKL[I/IOHEUILHEIH, CTAaTUCTUUECKAaA U KOPppPeIALNOHHAA 3dBUCMMOCTE MEXy

CﬂyqaﬁHbIMH BeJIMYMHAMU. Y CJIOBHbIE MaTeMaTUUECKHE OXHWIaHHWA CﬂyqaﬁHbIX Be/IMYMH. PEFPECCI/IH

CﬂyqaﬁHbIX BE€/JIMYMUH U JIMHUU perpeccuu.

4. YueOHO-MeToANUYeCKOe 00ecrieueHHe CaMOCTOSITe/TbHOW Pad0ThI 00yJarouxcst




CamocTosiTenibHasi paboTa oOyuarol[uxcsi BK/IOUaeT B cebsi TOATOTOBKY K KOHTPOJIBHBIM BOIPOCaM U
3a/laHUSIM [IJis TeKY1llero KOHTPOJ/ISi U TIPOMEeKYTOUHOM aTTecTaljuM M0 UTOraM OCBOEHMS AUCLIUIUIUHBI
MpUBE/IEHHBIM B II. 5.

1. ®eporkuH M.A. JIeK11H TI0 aHAU3Y CIy4YalHbBIX siBjieHUH. — YuebHuK. M.: Hayka — ®u3martiur,
2016. 464 c. (250 3k3.).
2. ®enoTkH M.A. Mojien B TeOprH BeposATHOCTeH. — YueOHMK. M.: Hayka — ®usmatiur, 2012.

608 c. (250 3K3.).

3. CeemiHUKOB A.A. u ap. COOpHUK 3a/jau 110 TEOPUU BEPOSITHOCTEM, MaTeMaTHUeCKOH CTaTHCTHKE U
Teopuu ciydaiiHbiX GyHKIMM. - CaHKT [TetepOypr. Jlans. 2007. 445 c. (350 3K3.)

4. ®epotkrH M.A. OCHOBBI IPUK/IA/IHOW TEOPUU BEPOSITHOCTEN M CTAaTUCTHUKU. — YueOHUK. M.
Beiciias mkona, 2006. 368 c. (250 3k3.)

5. 1. 'nepenko B.B. Kypc Teopuu BeposiTHOCTeH. - Yue6HuK. M.: Dautopuan YPCC, 2005. 448 c.
(300 3k3.).

6. Bentuens E.C. Teopus BepostHocTer. — M.: Akazgemus, 2003. 576 c. (300 3k3.).

7. ©®ennep B. BesjeHne B TeOpHIO BepOSITHOCTEMN U ee IPUIOKeHus. B 2-x T. - M.: Mup,

1984.T. 1,528 c. T. 2, 738 c. (300 3k3.).

5. @DOoHJ OLEHOUHBIX CPEeACTB /I TeKYIlero KOHTPOJ/IS YCIeBaeMOCTH U TMPOMEeXYyTOUHOM
aTrTecTalyi Mo ANCHMILIMHE (MOAYJII0)

5.1 TunoBbie 3a/laHUA, HEOGXOI[I/IMLIE AJIA OL€HKH Ppe3y/ibTdTOB 06y'~[e}[l/lﬂ npu mnpoBegeHHUU
TEKYIIEero KOHTPOJ/IA YCII€EBA€MOCTH C YKd3dHUEM KPUTEPHUEB UX OLl¢HUBAHUA:

5.1.1 TunoBble 3ajaHus (OL[eHOYHOE CPeACTBO - 3ajfauM) /JIA OLeHKH C(hOPMHPOBAHHOCTH
xkomnerennuu OIIK-1:

3azmaua 1.

Ha tpacce HedTernpoBoga Mexxay ropogamu ['1 v ['2 B TeueHre HEKOTOPOTO BpeMeHH ITPOM30LIIIa
aBapus. PaccTossHre Mexky ropojiaMy paBHO 25 KM. M3MepsieTcst paccTtosiHue ot ropoga I'1 fo mecrta

dBapHu. HOCTpOI/ITI: T€OPETHKO-MHOXXEeCTBEHHYIO MOJeJ/Ib /I 3TOr0 3KCIIEpUMEHTA. ,ﬂaTb HpOCTeﬁHJy}O

KJ1acCU(UKaI1IO peabHbIX 3KCTIEPUMEHTOB.
3agaua 2.

ByKBbI C/10Ba «llaHaMa» HaIMCaHbI KaXKJjasi Ha 0T/ie/IbHOM KapTouke. OfHaKOBbIe 10 (hopMe KapTOUKU
TIIaTe/FHO TIepeMellIaHbl, I0C/Ie Yero Toc/iefoBaTeNnbHO U 6e3 BO3BpallleHus W3BJIeKalt0TCsl TpH. BbI-
OpaHHbIe KaPTOUYKH K/IafyTCs cjieBa HampaBo. Orpe/ie/iuTh BEPOSITHOCTL TOTO, UTO B Pe3yJbTaTe
TIOJTyYaeTCsl CJIOBO «T1aH» WK, APYTUMHU C/I0BaMH, HacTyraeT cobeitie A. PaccMOTpeTh U CpaBHUTh

pa3/iMuHbIe CIIOCOOBI pellieHus 3TOU 3afaunt
3azmaua 3.

BeposiTHOCTB TTOpa)keHHs1 camMo/1éTa O/JHOM pakeToit paBHa p = 1/3. [1o caMonéTy BeImycKaeTcsi n = 12

pakeT. HaliTu HauBeposiTHellliee YMCIIO MOMa/laHUI B CaMOJIET.



5.1.2 TunoBble 3ajaHusA (OL[eHOYHOe CPeACTBO - 3ajfauM) /JIA OLeHKH C(hOPMHPOBAHHOCTH
Komnerenyuu ITK-1:

3agaua 1.

[Iate ripocreiiiiee 00bsicHeHHe O/IM30CTH HAaMBEPOSITHEMIIIETO YKCIIA TTOSIBJIEHUH COObITHS A B cxeMe BepHym
K BeJIMUMHE Nnp.

3azmauva 2.

[lokasath npejie/ibHble CBOMICTBa MHOTOMEPHOM MHTerpaibHON (DYHKLMM pacIipeziesieHusl.

3azmauva 3.

ITpu nepesiaue coOOIIIEHKS 110 pajiOKaHaTy, BC/IeACTBYE HAJTMYKS TIOMEX, C BEPOSITHOCTBIO p CO00IIeH e He
yaaércs aekoaupoBath. CooOleHre TiepeiaeTcst 10 TeX T0p, TIoKa OHO He Oy/ieT 1eKOIUPOBaHO.
[Tpo/I0/KUTENTBHOCTE Nepejaun coobIeHust paBHa 2 MuH. HaliTh MaTeMaTH4ecKoe O)KU/laHHe U AWCTIePCHEO
BpeMeHHU, KOTOPOe YHJET Ha repeiauy COOOIIeHus!.

Kputepumu orjeHnBaHus (OL[eHOUHOE CPeACTBO - 3afauu)

Ouenka Kpurepun onieHuBaHus
BrimosiHeHb! Bce Wiy 00J1b1ast 4aCTh 3TAIlOB pelieHnd 3a4a4n Ui 3da/iada pelieHa C
3a4TeHO
He3HauuTe/IbHbIMU HeJoUeTaMu. PEBYII]:TaTLI pa60T1>1 npeAcCTaB/IeHbI MTPperogaBaTe/it0 B CPOK.
Brimo/iHeHBI He Bce MpaKTHU4YeCKHE 3aJaHNs WM BBITIO/JIHEHBI HE B ITOJTHOM O6’bEMe (Hpe,ELCTaBIIEHO
He N N
He IOJIHOE OIMMCAdHHWe 3TAallOB BBITIOJIHEHUA 3a[ldHUH, TT0/TyUeH HEBEPDHBIX OTBET, PE€3y/IbTaThl
3a4TeHO
paboThI He TIpe/ICTaB/IeHbI ITPETOaBaTeo).
5.1.3 TumnoBble 3ajaHusi (oueHouHoe cpeactBo - ColecefoBaHHe) /I OLEHKH

copmupoBaHHocTH KomneTeHnuu OITK-1:

1. IlycTh JOCTOBEPHOE
cobeitre W = {w1, W2, W3, wW4}u P(W1) = P(W2) = 3/8, P(W3) = P(W4) = 1/8, A = {w1, w3}, B = {w2,
w3}, C = {w2, w3}. TToka3ats, uto cobbitus A, B, C He ABJISIOTCS He3aBUCUMBIMU B COBOKYITHOCTH.

2. ITo uenu npoussoautcs 1000 He3aBUCUMBIX BBICTPENIOB. BepoaTHOCTE nonafaHus B LieJib PA OHOM
BbIcTpesie paBHa 0,002. Vicronb3ys TabIUIIbI, BEIUUCIUTE BEPOSITHOCTh TOTO, UTO B pe3y/IbTaTe CTpenbObl Oy1eT
3a)KCPOBAHO He MeHee UeThIPEX MoTa/laHuH.

3. Hekro kynua 300 kapTouek /st Urpsl B THpaxke "Criopt/oTo 6 u3 49". Ha Kak[j0M M3 3THX KapTOueK OH
C/TyyaiiHbIM 06pa30M 1 He3aBUCUMO OT OCTajIbHBIX KAPTOUEK OTMEUAET TOJIBKO IIEeCTh U3 49 pa3/uuHbIX BUJIOB
cnopTa. MakcuMasbHBIN BBIUTPLIII Ha KXKAYI0 KapTOUKY BBITIA/IaeT, eC/IM HeKTO OTMETH/T Ha 3TOM KapTOuKe
1eCTh BUJIOB CTIOPTA, KOTOPhIE COBMA/IAIOT C HelpeJHAMePEeHHBIM BEIOOPOM TIeCTh U3 49 CIIOPTUBHBIX HOMEPOB
noTepeliHONM KoMuccHeld. KakoBa BepOSITHOCTh TOTO, YTO HEKTO TIOJTYUUT POBHO /IBa MaKCUMaJIbHBIX

BBIWIPHIIIA?



5.14 TunoBble 3ajaHus (oueHouHoe cpeacTtBo - ColeceoBaHue) /i OLleHKH
copmupoBanHocTu KomnereHyuu [TK-1:

1. CoObITust A1, A2, ..., An HE3aBUCUMBI B COBOKYITHOCTU U BeposiTHOCTh P(Ak) = pk. Haiitu BeposTHOCTH
cneayoumx coopIThii: 1) He MPOU30HAET HU OFHOTO U3 COOBITHH A1, A2, ..., An; 2) IPOU30HAET XOTS ObI OTHO
U3 cobeiThii Al, A2, ..., An; 3) IPOM30HAET OAHO U TOJILKO OHO U3 CcobbITHil A1, A2, ..., An.

2. Vcrionib3ys Tabuilbl, HAWTH BEPOSITHOCTh TOTO, UTO B 061jecTBe U3 1095 uenoBek poBHO 10 uenoBek
POJWIVCH B TIEPBBIN JIeHb HOBOT'O TO/Ia.

3. BeposAITHOCTB BBIXO/]a U3 CTPOST O/THOTO KOMITHLIOTEPA 32 HEKOTOpoe (PMKCUpOBaHHOe BpeMst paBHa 0,2.
OmnpeaevTh BEPOSTHOCTH TOTO, UTO U3 100 TakOro THTa KOMITEIOTEPOB B TEUEHHE 3TOT0 BpEMeHU WX BhIN/IEeT

U3 cTpos ot 14 no 26.

Kputepuu oneHMBaHus (oLeHoOYHOe cpeAcTBO - CodecejoBaHme)

OreHka KpuTtepuu orjeHuBaHUs

3auTeHO CTyzieHT /ia/1 pa3BepHYTHI OTBET Ha BCe BOMPOCHI O3 CyIieCTBeHHBIX OIIHOOK.

He 3a4UTeHOo HpI/I OTBeTe CTYAEHT AOITyCKdEeT rpy61;1e OILIMOKK B OCHOBHOM MaTepuase.

5.1.5 TunoBble 3ajaHus (oueHoO4YHOe cpeAcTBO - Tect) AnA oHeHKM C(HOPMHPOBAHHOCTH
komneteniuu OITK-1:



1. |[L MLl — UAHHOYHbIH BEhLOOL.
v o] v +] oo ¢}
IIycte codermae A" = lm sup A, =[] U 4 4, = Im infd, = U [| 4ym4" =4,  Ompege-
n—ra =1 k=n n—>o0 n=lk=n
THTE TIPAaEATEHOE YTEEPEISHHE MEKTY ITHMH COOBITHAME.
®  Coberrme 4” C A..

¢ TIIpegen lim 4, BcermgacymecTeyer.

n—sm
¢  Cobmrred” D 4. (%)
¢ CobmrrEe 4" 4,=E
2. THO — MHOMECTEEHHEIH ERIOOD.
® = ®» ®
[Iycts cobrrmme A° = lim sup 4, =[] | A4 4.= bm infd, = |J [ 4; Kaxee us npueegenssx
n— n=lk=n n—=x n=lk=n
EBEICKAZHIEAHHHA OVIYT BEPHEIMHT
o  Cobprae 4" =d, ecmd 040 . ()
e Coburaed’ =4, ecmad; o 4o .
o  Cobmrre 4’ =4, ecmmd; cd;c . ()
e Coburae 4" =4, ecmad;j cdic ..
3. THIO — OAHHOYHEIH EEIOOD.

[IycTe MOCTENOBATENMEHOCTE {4 § = 1} cobBITHE H: & mdeeT mpegen A= lm 4, Onpesemmts

s

COOTHOIMISHHES, KOTOPOC ABJIACTCA BSPHEBIM.

CoberrHE 4 2 &
Coberrae 4 = lm  sup 4,

—oo

CoberrHe 4 = lim inf A4,

Hn—x

Coberree lm sup .4, = lim infd, (+)

e e

5.1.6 TunoBbie 3agaHusa (oLeHOUYHOe cpeAcTBO - TecT) /A OLEHKHU
komnerenyuu ITK-1:

chopMHUpPOBAHHOCTH



4. THN — MHOXeCTEEHHEIH ERIOOD.

IIycIB MOCHefOBaTeBHOCTE {4 i = 1} cobmTuil H2 & yAOBIETBOpAET VCIOBHEHO 4; D A O ..

Onpequm COOTHOINEHHA, KOTOPEIE AEIAHOTCA BEPHEIMH.

s laeer mecto cootromenme m P4, )=P( 4,). (D
1

n—roo n=

®  Ihaeer Mecto cootHomenme Lm P4, )=P(lm A,).
n—x

n—oo

®  IDaeet mecto cootHomerme P(lm A4,)=P([ 4,). ()
r=1

n—w

e IDueer mecro cootHomerme P(Lm 4,)=P([] 4,).
n=1

n—w

IIycte 2(@) ABMAeTcA ogHOMEpHOH cayHainofl semmmH0H Ha (), #). OnpefelHTs COOTHOIIEHHE

MEETY COOBITHAMH, KOTOpO€ ABIASTCA ONTHOOTHEIM.

*  Coberrre {o: E(w) 2 a} = Q' {o: o) <a}.

*  Coberrae {o: 2w =>a=0\( F]{o): El@)<a+1/i})(+)
i=1

*  Coberrre {0 a <f(w) < bje &F

v s

*  Cobemre {o: E(w)=a}= [{oEio)<a+1/i} o 5o) <a}.

i=1

6.  THD— MHOXEeCTESHHEIH ERIOOD.

IIycre 2(@) ABMAeTcA ogHOMEepHOH coyHaiHoil semmmmHOE Ha (), ). OupelelHTs COOTHOINEHHYT

MEEIV COGBITHK_\[B, EOTOPEIE ABIAKTCA EEPHEIMH.

®  Cobmrmse {o: £(@)>a} = Q' ( ﬁ{m: Elm)<a+1/i}).

i=1

*  Cobemrme {o: a<t(w)<ble F(+)

¢  Coberrre {o: E(w)=a} = ﬁ{m: Elw)<a +1/i} {o: ge)<a}.

i=1

*  Cobemrre {o: E(w) 2 a)= Q' {o: o) <a} (+)

Kputepun oneHuBaHus (0L{eHOUHOEe CPeACTBO - Tecr)

Onenka Kputepuu orjeHuBanus
3a4TeHO Kak MUHUMYM 80% IIpaBU/IbHBIX OTBETOB B TeCTe
He 3a4TeHO MeHee 80% IpaBUIBLHBIX OTBETOB B TeCTe

5.1.7 TunoBble 3ajaHust (oleHOYHOe cpeAcTBO - KoHTposbHas pabora) s
copmupoBanHocTu KomnereHuu OITK-1:

BapuanTt Nel

3aganue 1.

OOBscHUTE TJIaBHYIO IIPUYKMHY, KOTOPAs BBIAE/TIAET HOpMEl]’IbeIﬁ 3dKOH CpeJid APpYyrruX 3aKOHOB

HEeIpepbIBHOI'O THIIA.

OLIeHKH



[TpuBeguTe hOpMyIUPOBKY MPaBUIa «TPEX CUTM» U MOSICHUTE ero MpakTuueckoe 3HaueHue.
3agaHue 2.

[TpuBecTy BUJ KOBapUALIMOHHON MaTPULIbI /11 HE3aBUCUMBIX CJTyYalHbIX BeJIUULH.

3agaHue 3.

HaTb pu3nuecKyro MHTEPIPETAINI0 CBONCTBA U3MEPUMOCTH C/TyUaliHbIX BeJTUUMH.

BapuanT No2

3aganue 1.

[TpuBecTu cinyyau, Korjia MaTeMaThuecKoe O)KhJaHue U HauajbHble MOMEHTBI C/TyUaliHbIX BeJTMUUH
He CyILIeCTBYIOT.

3aganue 2.

B uem 3ak/t04aeTcss OCHOBHOE OT/IMUME YUCIOBBIX XapaKTePUCTHUK OJHOMEPHBIX U MHOTOMEPHBIX
CTy4YailiHbIX BeJIUUHH?

3azaHue 3.

VmeeTcs /[Be HETIPO3payHble KOP3WHBI. B MepBoi KOp3uHe HaX0/ATCs Ba Oe/TbIX MIUMKA U TPU YEPHBIX,
a BO BTOPOU KOp3WHe — OJIUH Oe/IbIi U TPU UEPHBIX MAUMKA. MSTUMKY OTIMYAIOTCS TOJTBKO I[BETOM.
Haypauy 6e3 Bo3BpaltieHUs TIOC/Ie/[0BaTe/IbHO U3B/IEKAIOTCS BCe MSIUMKH C/IeAYIOLMM 00pa3oM: CHavasa
13 MepBOl KOP3WHbI, TOTOM K3 BTOPOM KOP3UHBI, 3aTeM CHOBA U3 MepBOi KOP3UHEI U T. A. [IocTpouTh
BepositHocTHYI0 Mozgens (W, F, P(¢)) ans storo skcreprMenTa. HaliTi BepOSITHOCTh TOT'O, UTO TIEPBbIi
OenbIii MAUMK OyZieT U3B/I€UeH U3 BTOPOW KOP3WHBI.

5.1.8 TumnoBble 3ajaHus (oueHOYHOoe cpeAcTBO - KOHTpo/ibHasg padora) /I OLEHKH
copmupoBanHocTu KomnereHuu ITK-1:

Bapuanr 1

3aganue 1.

IlaTb 000CHOBaHKEe paCCMOTPEHUS HAUMEeHbIIIe OopeIeBCKo# S-anrebpel B Ha JeficTBUTeILHOM TIPAMON.
3aganue 2.

[1Ba Urpoka moovepeziHO MOAOPachIBalOT HECUMMETPUUHYIO MOHETY J10 TIePBOTO BhINaZeHus repOa.
Kakzp1ii OpPOCOK OCYILeCTBISIeTCSl He3aBUCHMBIM 00pa3oM C TIOMOIL[BI0 HEKOTOPOT0 MeXaHU3Ma,
obecrnieunBaroIL[ero MPOM3BO/ILHOE BpalljeHHe MOHETHI B BO3/lyXe U eé HeTlpeJHaMepeHHOe TafleHre

Ha HEKOTOPYIO TIOBEPXHOCTD CTOJIa. BeposiTHOCTH nosiBieHUst repba mpyu oJHOM OpPOCKe paBHa p.
BeruncnuThb cpefjHee uncio 6pOCKOB, KOTOPOE COBEPIIIaeT B OMbITe KaXK/IbIi U3 UTPOKOB

3amanue 3.

Haiit BeposiTHOCTB TOTO, uTO Npu n = 500 6pocaHusIX CUMMeTPHUYHON MOHETHI repb MosIBUTCS

ot 240 g0 260 pa3 BK/IHOUUTENBHO.

Kputepuu oneHuBanus (oieHoOUHoe cpecTBO - KoHTpo/IbHast padoTa)



OueHka Kputepuu orieHuBaHUs

BrIrmosiHeHbI Bce WK 00JIbIIasg 4acTh ITAIloB pelieHrs 3a4avuu Wik 3aJada pelleHa C

3d4TeHO

He3HauuTe/IbHbIMK HeJOoUYeTaMHU. PEByJ'I])TaTI:I pa6OTLI rpeacTaB/IeHbI TIperogaBaTe/ilo0 B CPOK.

BrInonHeHsbI He Bce MpakKTH4YeCKHe 3d/iaHrs WK BBITIOJIHEHBI HE B ITOJTHOM obneme (HPEACTEIBI[EHO
He o o

He TI0/IHO€ OITMCaHKEe 3TAllOB BBITIO/JIHEHWSA 3dJdHKWH, TI0JTYYE€H HEBEDHBIX OTBET, PE3YyJ/IbTAThI
3a4TeHO

paboThI He TIPe/ICTaB/IeHbI TIPETIOaBaTEeTO).

5.2. OnucaHue MIKa/I OLeHUBAHUsI Pe3y/IbTaToB 00yueHHs M0 JUCLIMILIMHE NPU MPOMe)XXYTOUHOMN
arTecTanuu

Ixana OIl€HUMBAaHUA C(l)OpMI/IPOBaHHOCTI/I KOMHETEHHHﬁ

YpoBen
b
chopmu HeyA0BJIeTBOP Y/I0OBJIETBO O4YeHb
IUI0XO0 XOpo1110 OT/INYHO MPEBOCX0/{HO
POBaHH UTEe/IbHO PHMTEe/ILHO Xopouio
ocTH
KOMIIeT
eHIHH
(uHpUK
aropa
AOCTHIK He 3a4YTeHO0 3aUTeHOo
eHUs
KOMITIeT
eHIHIT)
YpoBeHb
OtcyTcTBUE YpoBeHb poBet
N . 3HaHUM B
3HaHUU MuHuManeH | 3HaHWU B obBeMe YpoBeHb
TeOPeTHUeCKOro o obneme, ’ 3HaHWH B
YpoBeHb COOTBETCTBY YpoBeHb
MaTepuasa. . JIOIyCTUMBI | COOTBETCTBY obneme, -
3HaHUN HIDKe . oLeM 3HaHU B
HeB03MO>KHOCTb 1l ypOBeHb 1o1eM COOTBETCTB
MUHUMAa/bHBIX o rporpaMme obbeme,
3HaHUSA | OL|EHUTb NOJHOTY N 3HaHUM. rporpamme yiolleM
o TpeboBaHHMH. MOJrOTOBKU MpeBbILIAOLIe
3HaHUN [Homny1ieHo MO/rOTOBKU rporpaMme
Nmenu mecTo . Jomny1ieHo M IIpOrpammy
BC/Ie[ICTBHE MHOT'0 . JonyieHo MO/JITOTOBK
rpy6Oble ommbKM HEeCKOJ/IbKO [O/JrOTOBKHU.
OTKasza HerpyObIx HECKOJIbKO u. Oumbok
HeCyllecTBe
obyuarorierocsi ot o1IboK Herpy6bIx HHEIX HeT.
oTBera ormbok
ombokK
IIpogemoHc
TPUPOBaHbI
IIpogemoHC Pup
IIpogemoHc | Bce
IIposeMoHC | TpUpOBaHbI
TPUPOBaHbl | OCHOBHbIE
TPUPOBaHbI | BCe
BCE YMeHUSL. IIpopemMoHCTp
OCHOBHbIE OCHOBHBI®
OTcyTcTBHE OCHOBHBbIE PernieHs! HpOBaHbI BCe
Ipu pemenun YMEeHWUS. yMeHUs.
MUHHMMaJIbHBIX yMeHusl. BCE OCHOBHbIE
o CTaH/IaPTHBIX Perrensr Periens! Bce
YMeHHI. PelieHbl Bce | OCHOBHbIE yMeHwUsl.
3a7iau He TUIIOBBIE OCHOBHBI®
HeBo3M0XHOCTh OCHOBHBIE 3a/iauu C PetiieHs1 Bce
TPOZIEMOHCTPUP | 3a7iau C 3a7lauu C
OLIEHUTDb HaJTMUHe 3aJaum. OTJIe/TbHBIM | OCHOBHBIE
YmeHus N OBaHbI HerpyObIMH | HerpyObIMU
YMeHUH BbimonHeHs! | u 3a/aun.
OCHOBHBIE omMbKaMu. | omIMOKaMH.
BC/Ie[ICTBHE BCe 33/laHMsl | HecyllecTB | BbinosHeHsl
yMenus. Vimenu | BeinonHeHsl | BbimonHeHbl
OTKasa B [I0JIHOM €HHBbIMU BCe 3a/laHus, B
MecTo rpyObie BCE BCe 3aaHus
obyuatorerocs ot obbeMe, HO | HeJjoueTaM | TMOJHOM
OLIMOKM 3a[jaHuUs], HO | B IOJTHOM
oTBeTa HEeKOTOpble | U, obbeme 6e3
He B obbeme, HO
c BBITOJIHEH He/IoueToB
[10JTHOM HEKOTOpble
HeloueTaMHu | bl BCe
o6beme d
3a[aHus B
HefloueTaMu
[0JTHOM
obbeme
Hagbiku | OtcytcTBHE [Ipu pelenuu Nwmeetcsa ITpogemonc | Ilpogemonc | IIpogemonc | IlposemMoHcTp
6a30BbIX CTaHZ,APTHBIX MUHMMa/ibH | TPUPOBaHbl | TPUPOBaHbl | TPUPOBaHbI | UPOBaH
HaBBIKOB. 3a/lay He bl Habop 6a3oBble 6a3oBble HaBBIKU TBOpUECKUM
HeB03MO>KHOCTD MPOAEMOHCTPUD | HABHIKOB HaBBIKY TIPM | HABBLIKW MIPU | TIpU MOJX0[ K
OLIEHUTDb Ha/inuve | oBaHbl 6a30Bble | [yist pelleHud pelleHur pelleHur peLleHHUI0




pelLeHyst
HaBBIKOB CTaHZJapTHbI HecTaHJapT
CTaHJapTHBI CTaHJapTHBI
BCJIE[ICTBUE HaBbIKU. VIMenu X 3374 C HBIX 3a/]a4
X 3a/jau ¢ X 3a7a4 6e3 HeCTaHZapTHBI
OTKaza MecTo rpy0Obie HEKOTOPBIM Oe3
HEKOTOPBIM oruboK 1 X 33714
obyuatorjerocst OT | OMHOKK u oLIMO0K U
u HeJloueToB
oTBeTa HeJjoueTaMu HeJloueToB
HeJloueTaMu
IITkasa oLeHUBAHUA MPU MPOMEXYTOYHOMN aTTeCTaluu
Onenka YPpoBeHb NOArOTOBKH
MPeBOCX0/{HO Bce komrmeTeHIMM (YacTH KOMIlETeHIMH), Ha (OpMHUpOBaHME KOTOPLIX HarlpaBjeHa
JMCLUIVIMHA, COPMUPOBAHBI Ha YDOBHE He HIDKE «IIPeBOCXOJHO», IPOZEeMOHCTPUPOBAaHEI
3HAHWs, YMEHHUs, BAJileHUs [0 COOTBETCTBYIOLIMM KOMIIETEHLIMSIM Ha YPOBHe BBIIlIe
Tpe/lyCMOTPEHHOT 0 TIPOrpaMMoi
OT/INYHO Bce xomnereHUMM (Y4acTM KOMIIETeHLMH), Ha (OpPMUpPOBaHME KOTOPBIX Harpas/eHa
JUCLUITINHA, CGOPMHUPOBaHbI HAa yPOBHE He HIKe «OT/IUYHO».
3auTeHo OYeHb X0pOLIo Bce xommnereHUuM (4acTM KOMIeTeHLMH), Ha QOpMUpOBaHME KOTODbIX HarpaB/eHa
JMCLUIVIMHA, COPMHUPOBaHbI HAa YPOBHE He HHXKe «0UeHb XOPOLLIO»
XOpOILO Bce xommnereHUMM (Y4acTM KOMIIETeHLMH), Ha (OpPMUpPOBaHME KOTOPBIX HarpaB/eHa
JUCLIUIIMHA, COPMUPOBaHBI HA YPOBHE He HIDKe «XOPOLLO».
yAOBJIeTBOpHUTE/Ib | Bce KommeTeHIMM (YacTH KOMIIETeHIMH), Ha (OpPMHMpOBaHHEe KOTOPbIX HarpaB/ieHa
HO [UMCLIUIIMHA, COPMHUPOBAHBI Ha YDOBHE HE HWXKE «Y/OBJIETBOPUTENBHO», TIPU 3TOM XOTs Obl
O/iHa KOMITeTeHIMs1 ChOPMHPOBaHa Ha YPOBHE «Y/I0BJIETBOPUTEILHO»
HeyjoB/eTBopuTe | XOTs Obl OHa KOMIIeTeHLMst CHOPMHUPOBaHA Ha YDOBHE «HEY/|OB/IETBOPUTE/IBHOY.
JIBHO
He 3aUTeHO
TJI0X0 XoTs1 6bI 0ZJHA KOMIIETeHL s CHOPMUPOBAHA Ha YPOBHE «ILIOX0»

5.3 TumnoBble KOHTPOJ/IbHBbIE 3a/laHMsl W/IH HHbIE MaTepHa/ibl, He00X0oJUMbIe /il OLEHKH
pe3y/ibTaToB 00yYyeHHMsi Ha MPOMEKYTOYHOM aTTecTallMM C YKa3aHHeM KpHUTepHeB HX
OIleHUBaHMSI:

5.3.1 TunoBble 3ajjaHusi (OLEHOYHOEe CPeACTBO - 3ajiauM) A OIeHKH C(HOPMHPOBAHHOCTH
kKommnerennuu OTTK-1



3amada 4.
IIycTe 38 ecTk G-aaredpa OOpeleECKHX NOJMHOMKECTE Ha JeHCTEHTENEHOH Npamol K. OOpedelHTE EepHOE
COOTHOIIEHHE.
o Eom—w<g<b<+w, 10 mpoMexyIok [a, b) & .
¢ Ecm—o<a<h<-+ho, To mpomesyTok (g, b] & B
* FEom—w <a<b<+m, 10 vurepean (g, 5) ¢ 5.

* Eomi—o <g <)< +w, To 0Tpes0K IPoMEKYToK [a, b] = 4.

3amaqa 5.
ITycre £(m) fBIercd OgHOMEPHOH CIyIafHOH BEIHYHHON HA BEpOITHOCTHOM NpocTpadcTEe (0, &, P(+)),

Fx)=P({o:to)<x})nd={o: t(@)<gl.taea>m> @, * &G+1> .. Fau m a, =a<+x Bu-
n—x

wacaaTs npegensr 1) P( Em inf.4,): 2) P( Em sup 4,); 3) P( Im  A4,).
n—w

n—w n—w

Oreer ama zagaqm 1) P( bm  1nf 4,) = Fla +0):

e

oteer g 2amaun 2): P Im  sup 4,) = Fla+0);

oo

oteer mnd 2amaun 3): P{ m  4,)=Fla+0).

H—o

3amaqa 6.
IIycre 2(®) gemierca OUCKpeTHOH CIv4aiHOoi BeHHMHHON, KOTOpad NPHHHMAET BOIMOMEHEIE ZHATEHHT

X1, Xz, ... OTIpeNeTHTE BepHOS VIECPEICHHE.
*  Iaeet mecto paeeHcTEO P({00: &(w) =x}) = 0.

®  Hueet MecTo paeeHCTEO Flx) = ¥ P2 =x).

.’ZJ\'[- <X

*  [Dueer mecto cootHomenne Y P({o: &(w)=x})<1.
i

5.3.2 TumnoBble 3ajjaHus (OLEHOYHOEe CPeACTBO - 3ajiauM) A OIeHKH C(HOPMHPOBAHHOCTH
Kommnerenmu [TK-1

3agauva 7.

ITycte B ecth S-anrebpa GopesieBCKUX MOAMHOXKECTB Ha JeHCTBUTe/ILHOM MpsaMoi R. OnpeennuTs BepHoe

COOTHOILIEHHE.

® Ecmm-¥ < a<b < +¥ 10 npomexyTok [a, b) | B.
® Ecmm-¥<a<b < +¥ 1o npomexyTok (a, b] | B.
® Ecmm-¥<a<b<+¥ 1o unrepsan (a, b) | B.

® Eom -¥ < a<b < +Y¥ 1o orpe3ok npomexyTok [a, b] | B.

3agaua 8.
[Tycth X(W) sIB/ISIETCS OJJHOMEPHOM C/TyuaiiHOW BeJIMUMHON Ha BepositHocTHOM ripoctpaHctee (W, I,
P(*)), F(x) = P({W: X(W) <x})uAn = {W: X(W) <an},raeal >a2>...>an>an+1>..>au =a<+

¥. Borunciuthk npegensl: 1) P(inf An); 2) P(sup An); 3) P(An).

Oteet gy1s1 3agaum 1): P(inf An) = F(a + 0);
oTBeT A1 3agauu 2): P(sup An) = F(a + 0);



otBeT /s 3agaun 3): P(An) = F(a + 0).

3agauva 9.
IMycTh X(W) siBAsieTCSt AUCKPETHOM Cy4YaliHOM BeJIMUMHOM, KOTOpasi IPUHUMAaeT BO3MOJKHbIe 3HaUeHUs X1, X2,
... OnpenenuTh BepHOe yTBepXKIeHHe.

® limeeT mecTo paBeHCTBO P({W: X(W) = x1}) = 0.

® limeeT MecTo paBeHCTBO F(x) = P(X = xi).

® limeet MecTo cooTHomeHne P({W: X(W) = xj}) < 1.

® limeer mecTo HepaBeHCTBO P({W: X(W) = xj}) > 1.

Kputepumn orjeHnBaHus (0L{eHOUHOE CPeACTBO - 3afa4n)

OneHka Kputepuu orjeHuBaHus

BrIrosiHeHb! Bce wiM 00JIbliiasg 4acTh 3TAIloB pelieHrsd 3a4a4uu Wik 3aada pelleHa C

3auTeHo

HEe3HAUMTeIbHBIMU HeJjoueTaMH. Pe3y/ibTaThl pabOTHI Mpe/iCTaB/IeHbI TTPeTo/aBaTeTo B CPOK.

BhbImosiHeHbI He BCe TIpaKTHUECKHe 3alaHus UK BBITIO/THEHBI He B TTOJTHOM 00beMe (TIpe/icTaBIeHo
He N N

He TI0JIHOe OTKCaHKe 3TaroB BhIOJHEHUs 3aJaHUM, Mo/yYeH HEBEPHBIN OTBET, Pe3y/bTaThl
3auTeHo

paboTkI He TIPeZiCTaB/IeHbI TIPETIOaBaTeo).

5.3.3 TunoBble 3a/jaHus (OIeHOUHOE CPeACTBO - 3ajaHHA) AJIA OLeHKH CGOpMHPOBAHHOCTH
komneTtennuu OTTK-1



e e — e m e e

Samamme 1.
oo e e oo
Iycte cobrrae A" = Im  supd, = [ U 4y 4,= Im infd, = |J [ 4u4" =4, Onpegersts opa-
J—»oo =1 k=n n—w m=1k=n
BHITBHOE VTEEDAIEHHE MEF Ty 3THMH COOBITHAME.
o  Cobprmae A* C A,

¢ TIlpeger lm .4, Bceraa cymecTEyeT.

—
o  Cobrrrae 4* O A,

o  Cobermae A"\ 4,=

3amamme 2.
oo =] e oo
Iycts cobemue 4* = im sup 4, = [ U 4 4, = m infd, = |J [ 4; Kaxue uz npHECIcHHEX EEI-
J—»oo =1 k=n n—>w m=1k=n
CKAasEIEAHHH OVIYT BEPHEIMH!
s Cobrrmue A" =A. ecmund, o410 ..
o Cobermae 4" = 4, ecmH d; D 41
o  CobermHe 4" = A, ecH 4 — A; =

o Cobprmae 4" = A, ecmH 4y Ao

SamaHne 3.

ITycTE MOCTeNOBATENEHOCTE {45 f = 1} coORITHA H3 & HMeeT mpejen 4= lim 4, OmpesenHTs cooTHO-
n—o

IIEHHE, KOTOPOE ABIIAETCA EGDHEIM.
*  Cobrurmae 4 ¢ &

¢ Coburmed= lim supd,

n—o

o CoburHe d= lm infd,.

n—x

* Coburtee lim sup 4, = lim inf4,

F—ron 1—>oo

5.3.4 TumnoBblie 3afiaHus (OLleHOYHOEe CpeJCTBO - 3afiaHus) A/l OLleHKH C(opMHPOBAaHHOCTH
xKommneTreHnuu I1K-1



3amamme 1.
[Iycte ¢ £ RuE{w), n(n) SpraoTca caygafHemE BenraHHavH. OIpemeIHTh VIBSPHIeHHe, KOTopoe OyaeT
OIMHOOTHBIM.
*  Dyuxma o) ABIgeTCH CIyIAHHOH BETHIHHON.
¢ Dymama ot (@) + (@) FBrgeTcs cIyIaHH0H BeIHIHHOH.
¢ Dymama o (@) — n(@)) FErseTcs cIyIadHOH BeTHIHHOE.

s DyERIHI i_j,(m)| He SBIASTCA CIyIafHoH BeTHTHHOH.

3aganne 2.
TIycTs paccMATPHBASTCH NOCTEI0BATETEHOCTE Ay, A2, . CIVHAHHEN CODRITHA HA E€DOATHOCTHOM MPOCTPAH-

ctee (0, & P(v)). Beraucmuts npefensl: 1) m infd,; 2) m supAd,;3) bm A4, ecom 4, S 41>

n—x H—0 H—»x
0
Oteer amazagamm 1): km nfd,= [ A4,:
n—x n=1
s

oTeeT a14 3agaum 2): m supd,= [ A4,;

n=>x =1
==
oreer oA sagasm 3): hm A,= [ 4,
= n=1
Tycre F(x) AaBngeTca HHTerpaneHoil dyvHKImMedl pacnpegeneHns cry4ainofl eemHaHHEE £ OnopeleTHTs Npa-
EHJIEHEI® COOTHOINSHHA.

®  HhgeeT MecTo cOOTHOMeHHE Fl+oc) = 1.
*  Thgeer mMecto cooTHomerne F{—c) = 0.
*  Hhueer MecTo cooTHOmeHHE Fl+oc) = 1.

e  Hueer MecTo cooTHOmeHHE F{—o) = 0.

Samanme 3.
[Tycte Fix) ABnAeTcA HHTErpaIbHOH QVHKIHEH pacnpeleneHEd CIydaiHOH BenHaHHE £. OopeJelsTs opa-
EHIBEHOE VIBEPEIEHHE?
* Eom—oc<ag<d<+tuw, o {0 azi(w)<b})= Fla) - Fb).
¢ Eom—oc <a<b<+to, To BepoarHocTs P({o: a = &(w) < b}) << Fla) — F(b).
¢ Eom—oc <ag<b<+tow, To BepoarHocTs P({o: a = &(w) = 8}) = F{&) — Fla).

* FEeoma—x <a<b <+, To Bepoardocts P({o: a = &(w) < b}) = > F(b) — Fla).

KpuTepuu onjeHuBaHus (0LleHOUHOE CPeACTBO - 3aJaHusl)

Ouenka Kputepuu orjeHuBaHUs

3a4UTeHO BolIro/siHeHa OCHOBHAs 4aCThb 3aaHNs, BO3BMO>XHO C HE3HAUNTE/IbHBIMU HeJ0UeTaMU

He 3auTeHO BEINMo/HeHO MeHee MOJ0BUHEI 3d/1aHNs, eCThb CyIeCTBeHHbIe HeJOUeThI

6. YueGHO-MeTOfMUeCKOe M HH(OPMaLMOHHOE o00ecrieyeHNe JUCIMILTHHBI (MO/y/151)



OcHOBHasi uTeparypa:

1. ®enotkuH Muxaun AHzpeeBru. OCHOBBI PUK/IaJHON TE€OPHUHU BEPOSITHOCTEH U CTAaTUCTUKH : yueod.
[Tl CTYZIeHTOB BY30B, 00y4JaroIUXcs 1Mo crieljuaibHoCTH "TIprK/iafiHasi MaTeMaThKa U MHpopMaTuka'" 1
1o HarpaBieHuto "TIpuknasHast MaTeMaTuKa U uHGopmaTuKa'. - M. : Boicias mkosa, 2006. - 368 c. :
un. - ISBN 5-06-005328-8 : 215.60., 183 3k3.

2. ®enoTKMH Muxann AHpeeBrd. JIeKIMM 10 aHATKU3Y C/TyUaliHbIX IBJIEHUH : yue0. rmocobue /s
CTYZIeHTOB BY30B, oOyuatoruxcs 1o HarpaeiaeHusiMm BITO 010400 "TIpukiaj. MaTemMaThKa U
nHpopmarrka" u 010300 "®yHgam. uHopmartrka v uHGopM. TexHonoruu" / HHI'Y. - M. : ®usmariur,
2016. - 464 c. - ISBN 978-5-9221-1679-4 : 599.50., 250 3k3.

3. ®eoTkuH Muxaun AHapeeBrd. Mozieny B TeOpUY BEPOSTHOCTeH : yueOHUK. - M. : ®U3MaTiuT :
HHI'Y, 2012. - 608 c. - (bubmmoTeka Hiykeropozckoro rocyapcTBeHHOro yHuBepcureTa um. H. U.
Jlobauerckoro). - ISBN 978-5-9221-1384-7 : 600.00., 200 3k3.

4. COOpHUK 3a/1a4 TI0 TEOPUU BEPOSITHOCTEH, MaTeMaTUUeCKOW CTaTUCTUKE U TEOPUU CTyYalHbIX
byHKuuMl : yueb. mocobue / mog obmr. pen. A. A. CBemiHUKOBa. - U3z, 3-e, nmepepab. - CII6. ; M. ;
Kpacnopap : Jlanb, 2007. - 448 c. : un. - (JIyuime Kiaccuueckrie yueOHUKA. MaTemMaTHKa)
(Knaccuueckue 3a/JauHAKU U MPAKTUKYMbI) (YueOHUKY 17151 By30B. CrieljdasibHasi uTepatypa). - ISBN
978-5-8114-0708-8 : 271.92., 1 3K3.

[JomnonHuTtenbHas 1uTeparypa:

1. 'nepenko Bopuc Bnagumuposuu. Kypc Teopuu BeposiTHOCTeH : [yueOHUK]. - 7-e u3f., ucrp. - M. :
Spuropuan YPCC, 2001. - 320 c. - ISBN 5-8360-0400-5 : 166.80., 1 3k3.

2. Benrnens Enena CepreeBHa. Teopusi BeposiTHOCTel : yue0. A1l By30B. - 8-e u3f., cTep. - M. : Bricmas
mkosa, 2002. - 575 c. : un. - ISBN 5-06-003650-2 : 78.65., 11 3K3.

3. ®ennep BunbsiM. BBesjeHne 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.

4. ®ennep BunbsM. BBesieHue B TeopUio BepOSITHOCTEH U ee NpuioxkeHus : B 2 T. T. 1/ nep. ¢
nepecMmoTp. 3-ro anri. usg. FO. B. [Ipoxopoga ; npeaucia. A. H. Konmoroposa. - M. : Mup, 1984. - 527 c.
: Ul - 2.60., 14 5k3.

ITporpammHoe obecrieueHue 1 IHTepHET-peCypChl (B COOTBETCTBUH C CO/IepKaHUeM TUCIUITHHBI):

1) inTepHeT-pecypchl 371eKTpOHHOT 0 nioptajna Mucrturtyra UTMM;

2) IMaket mporpamm «MOHTE» - crielipanu3upoBaHHOe yueOHO-MeTOAMUeCKOe TIPOrPAMMHOe
obecrieueHne, pa3paboraHHoe Ha Kadepe MPUK/IAHON TeOPUM BEePOSTHOCTeH U TIpe/iHa3HAUEHHOe JI/Is
VIMUTALJMOHHOT O MOZe/IMPOBAaHUS C/IyYalHbIX CTaTUCTUUECKHU YCTOMUYMBBIX SKCIIepUMEHTOB;

3) O61epoccHiicKrii MaTeMaTHueCcKui mopTart http://www.mathnet.ru

7. MaTepHa/IbHO-TeXHHYECKOoe o0ecreyeHHe JUCHUIIMHBI (MOY 1)

YueOHble ayIUTOPUM [I/is TIPOBEJIEHUs yUeOHBbIX 3aHSITHM, TPeJyCMOTPEHHBIX 00pa30BaTe/bHON
MPOrpaMMOM, OCHaIl|eHbl MYJIbTUMEJUHHBIM 000py/j0BaHHEM (TPOEKTOP, 3KPaH), TeXHUUECKUMH
cpefcTBaMu 00yueHUsi, KOMITbIOTEPAMH, CIEIMaTU3UPOBaHHbIM 000pyoBaHuem: 1. OnepaloHHbIe
cucteMbl ceMmeiictBa Microsoft Windows, — smieH3us 10 mnoamucke Microsoftimagine;
2. Tlaker mporpamm «MOHTE» - creluanu3vpoBaHHOe yueOHO-MeTOJUYeCKOe TPOrpaMMHOE
obecrieueHre, pa3paboTaHHOe Ha KadeJpe TMPUKIaJHON TEOPUM BEPOSITHOCTEN C HCIIO/Ib30BaHUEM
cpenbl pa3pabotku cemerictBa Microsoft VisualStudio (uriensus mo noanucke Microsoftimagine).



[TomerieHust 711 CaMOCTOSITe/TbHOM pabOThl 0OYYaroIMXCsl OCHAIeHbl KOMITBIOTEDHOM TEXHUKOU C
BO3MOKHOCTBIO TMOAK/IOUeHUss K ceTd "VHTepHeT" u obecrieueHbl [OCTYIIOM B 3/I€KTPOHHYIO
WHGOPMAaLIMOHHO-00pa30BaTeIbHYI0 Cpejly.

[Mporpamma cocrtaBiieHa B cooTBeTcTBUM ¢ TpeboBanusmu OC HHI'Y mno HampaBieHHO
nofrotoBku/crieriaabHOCTH 01.03.02 - TIpuknagHas MaTeMaTHKa U HHGOpPMAaTHKa.

ABTtop(b1): PefoTkuH Muxaun AHjipeeBrY, 10KTOP (PM3UKO-MaTeMaTUUeCKUX HaykK, mpodeccop.
3aBeaytomuii Kadeapoii: 3opuH AHpel BiagumMupoBuy, JOKTOP PU3NKO-MaTeMaTHUeCKUuX HaykK.

[Tporpamma oobpeHa Ha 3acejaHUM MeToANYeCcKor Komuccru ot 13.12.2023, mpotokos Ne 3.
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