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1. Mecto pucyuninHsbl B cTpyktype OITIOII

HOucuunza 51.0.21 Teopust BepoTHOCTel ¥ 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;




U38€CMHbI.

2) usmepumeneii 31eMEHMAPHbBIX
uUCx0008 CAy4aiiHbix
IKCNepuMeHmos, 05 KOmopbix

He 8ce yca08usl UX NposedeHust

3. CTpyKTypa U copepkKaHHue AUCLUILIUHbI

3.1 TpyA0eMKOCTb AMCLUIITUHBI

oyHasn

OO011as TPY/0EMKOCTD, 3.€. 4

Yacos 1o yue0HOMY IJIaHY 144

B TOM 4HuC/Ie

ay/JUTOpHbIE 3aHATHSA (KOHTaKTHasi padoTa):

- 3aHATHA JIEKIIMOHHOI'0 THUIIA 32

- 3aHATHSA CEMHUHAPCKOro THIA (MpaKTHYeCcKue 3aHATHS / 1a0opaTopHbIe padoThI) 48

- KCP 2

caMocTosATe/IbHasA padoTa 26

IIpomexyTouyHas arrecTanusa 36
JK3aMeH

3.2. CozepxaHWe JUCLUIIIMHbI
(cmpykmypupogaHHoe no memam (paszoenam) C YKA3aHuUem OmMEeO0eHHO020 HA HUX Ko/auyecmeda

axkaodemuuecKux udacos U 8uobl yuebHbIX 3aHamutl)

HaumeHoBaHMe pa3[ernoB U TeM JUCLIATUIMHbBI Bcero B TOM UHC/Ie
Yyachl
( ) KonTakTHast pabora (pabota Bo
B3aUMO/IeHCTBUH C Mperno/iaBaresiem),
Yackl U3 HUX
3aHSITHS CamocTosTenbHas
CeMHHapCKOro paGora
3aHATUA THNa o6yuarowerocs,
JIEKIIMOHHOTO | (TpakThueckue | Bcero Hacel
TUMa 3aHsATUs/abopa
TOpPHbIE
paboThI), Uacel

b b o b ¢

0 0 0 0 0
Tema 1. [TocnemoBaTebHOCTH C/TyYaliHbIX BeJIMUKMH U TIpe/ie/IbHbIe TEOPEMBI. 16 6 6 12 4
Tema 2. DjieMeHTbl MaTeMaTHYeCKOM CTaTUCTHKH. 26 6 16 22 4
Tema 3. ToueuHoe olLleHUBaHKe HEU3BECTHOTO MapaMeTpa. 16 6 6 12 4
Tema 4. VInTepBanbHOe OLeHUBAHME HEW3BECTHOIO TIapaMeTpa. 16 6 6 12 4
Tema 5. [IpoBepka CTaTUCTUUECKUX TUITOTES. 24 6 12 18 6
Tema 6. D1eMeHTBI TeOPUHU CJTy4YaiHbIX ITPOL]ECCOB. 8 2 2 4 4
ATrecrarust 36
KCP 2 2
Wroro 144 32 48 82 26




CojepxaHue pa3/ie/ioB M TeM AMCIUILIUHBI

Temal. Pa3nuuHble BU/IbI CXOAUMOCTel NIOC/Ie[0BaTe/IbHOCTH C/IyYalHbIX BeJIMUUH (CXOAUMOCTD 110
BEpPOSATHOCTH, CXOJUMOCTb TIOUYTH BCIOZly, CXOAUMOCTb B CpeJJHeM, CXOAUMOCTh M0 pacrpezeneHuto). [lepsas
nemMa Bopens  Kanrtenmu. Ces3b MeXXJy pasiMuHbIMY TUIaMM cxoAuMocTel. Knaccudukarys rnpesenbHbIX
TeopeM. IIpefenbHbIe TeopeMbl B cxeMe bepHynmi. 3akoH 6osibiux umcen B popme YebrbimieBa. Y CuieHHbIN
3aKOH 0o/BLIMX unces u TeopeMa bepHynmm. LleHTpanbHas npeesibHasi TeopeMa B opme JIsimyHoBa.

Tema 2. [TpesmeT MaTeMaTUUYeCKOM CTaTUCTUKU U ee CBSI3b C Teopuel BeposiTHOCTell. [1prKiasHble 3a5auun
MaTeMaTHUeCKOU CTaTUCTUKU. OCHOBHBIE TTOHSATHSI MaTeMaTUYeCKON CTaTUCTUKK: HabJTr0/1aeMasi COBOKYITHOCTh
CTaTUCTUYECKH yCTOMUMBOIO SKCIIePUMEHTa, reHepasbHasi COBOKYITHOCTb, BHIDOPOUHAsi COBOKYITHOCTb,
CTaTUCTUYECKUI M BapUaLIMOHHBINA Psifibl, MTH(OPMaIMOHHAsE CTaTUCTUYecKas Tabiura. CTaTUCTUYeCKue
(aMrMprUecKue) 3aKOHBI pacripefie/ieHus CTy4aiHbIX BemnunH. CTaTucTuueckue (BbIOOPOUHBIE) UMCIOBbIE
XapaKTepUCTHKK M3MepuTe/ell HCX0/I0B CTaTUCTUYECKH YCTOMUKMBOIO SKCIIepUMEHTa.

Tema 3. TToHsITHE OLIeHKM HeW3BeCTHOTO mapaMeTpa. OCHOBHBIE TPeOOBaHUS [/isl OL|eHOK Hen3BeCTHOTO
rapameTpa (HeCMeIéHHOCThb, COCTOSITETbHOCTD, 3¢ (heKTUBHOCTD). XapaKTepUCTHKAa TOUYHOCTH M Ha/Ie)KHOCTH
OLIeHKHM Hen3BeCTHOro napametrpa. HepaBeHcTBo Pao  Kpamepa u kputepuii 3¢ peKTHBHOCTH OLIeHOK. MeTo/ib1
TIOCTPOEHKs OL|eHOK Ji/1s1 HEU3BECTHbBIX NTapaMeTPOB 3aKOHOB paclipejie/leHHsl C/1yyalHbIX BeJMUMH: MUHUMyMa
XU-KBaJjpaT, MaKCUMa/IbHOTO TIPaB/ooj001s, MOMEHTOB.

Tema 4. OrnipefiesieHre [0BepyTeILHOIO WHTepBasa. [locTpoeHyre 0BeprUTeIbHOIO UHTepBaa C
WCII0/1b30BaHUEM TOUeUHOM OLleHKH rapamertpa. [locTpoeHue JoBeprTe/IbHOIO UHTEpPBasa C IOMOLbI0
LleHTpanbHOM CTaTUCTUKU. [locTpoeHMe [OBEpUTENLHOTO UHTEPBAJIa B C/Tyuyae, KOr/ja Hen3BeCTHBIN MapaMeTp
SIB/ISIETCSL MaTeMaTUYeCKUM OKHUJaHHeM, [MCIiepcrel MK BepOSTHOCTBIO C/Ty4aiiHOro COOBITHS.

Tewma 5. Pacripesienenvie IlupcoHa (xu-KBazpat pacnpezeneHue). CTaTUCTUYeCKHe TUIOTe3bl ¥ KPUTEePUN
coryiacusi AJisl HIOHOCTBIO U3BECTHOT0 TUITOTeTHUECKOT 0 pacrnpeesieHus c/lyyaiiHol BeTMuuHbI. Teopema
IMupcona. Kpurepwii cornacus Xy-KBaJpar B CIyuae, Korjja Heo0X0/IMMO OLleHMBaTh HeU3BeCTHbIE ITapaMeTphl
3aKOHa pacripefiesieHus1 ciiyyaiiHod BennuuHbl. Teopema ®uiiepa [lvupcona. [Ipumep baptierta o moctpoeHUH
BEpOSTHOCTHOM MO/ie/Ii TIOTOKa aBToMobusieit Ha Maructpanu. Kpurepuii Konvoroposa o cornacoBaHHOCTU
TeopeTHUecKor GyHKLMH pacIipeZiesieHrs: U CTaTUCTUYeCKOW QyHKLIMU pacripe/iesieH sl

Tema 6. OripefiesieHHe ciy4yaliHbIX ITPOLIECCOB U CrIoco0bl X 3aaHusl. Knaccudukanys ciaydaliHbIX IPOL{ECCOB.
MapKOBCKHe 1iell CO CYETHBIM UHC/IOM COCTOsSIHUM. Knaccudukarys cocTosiHA MapKOBCKOM 1ieny 110
KonmoropoBy 1 ocHOBHasi Tipe/ieibHasi TeOpeMa MapKOBCKUX 1iereii. [Tporieccel ob6cyxuBaHusi. YpaBieHue
KOH(/IMKTHBIMU TIOTOKaMH.

4. YueGHO-MeTO/jUUeCKOe 00ecrieueHHe CaMOCTOSITe/IbHON PadoThI 00yUarommuxcs

CamocrosTenbHasi paboTa 00ydaroL[uXcsi BK/IOUaeT B Cebsi MOATOTOBKY K KOHTPOJIbHBIM BOIIPOCAM U
33/laHusIM [IJIs1 TeKyIlero KOHTPOJ/Si U MPOMEXYTOYHOM aTTeCcTaly M0 WTOraM OCBOEHUS AUCLIUTLIMHbI
MPUBEIeHHBIM B TI. 5.

1. ®egotkuH M.A. JIeKuyu 1Mo aHaMu3y CJIydaiiHbIX siBjieHnd. — YueOHUK. M.: Hayka —®usmariur,
2016. 464 c. (250 3K3.).

2. ®enotkuH M.A. Mojieny B Teopuy BeposiTHOCTel. — Yue6HUK. M.: Hayka — ®@usmariut, 2012.
608 c. (250 3k3.).

3. CerHUKOB A.A. u ip. COOpHUK 3a/au 110 TeOPUH BepOSITHOCTEeH, MaTeMaTHYeCKOW CTaTUCTHKe U
TeoprH CaydaitHbIXx QyHKOMH. - CaHkT [letepOypr. Jlanb. 2012. 471 c. (350 3K3.).

4. llupsieB A.H. BepositHOCTS - 1, 2. - M.: MITHMO, 2011. 907 c. (200 3k3.).

5. ®enotkrH M.A. OCHOBBI IPUK/IaJHON TEOPHUH BEPOSITHOCTEH M CTaTUCTUKUA. — YueOHUK. M.:
Beiciias mkosa, 2006. 368 c. (250 3k3.).



6. 'negenko b.B. Kypc Teopun BepositHOCcTel. - M.: Dauropuan YPCC, 2005. 448 c. (300 3k3.).

7. 3opuH A. B., 3opuH B. A., ®enotkrH M. A. MogenvpoBaHue Cly4yaiiHbIX BeJIMUUH U TIPOBepKa
TUTIOTe3 O BU/le pacripesiesieHus: YueOHO-MeToquueckoe rocobve. — Hwkuuit HoBropos:
Hwxeropogckuii rocynuBepcuteT, 2017. (©oHz 06pa3oBaTe/ibHBIX 37IeKTPOHHBIX 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. bouapos IL.I1., [TeunnkuH A.B. Teopus BeposiTHOCTel. MaTemMaThueckasi CTaTUCTHKA. - M.:
Iappapuka, 1998. 328 c. (100 3k3.).

10. BenTuens E.C. Teopusi BeposiTHOCTel. - M.: Akagemust, 2003. 576 c. (300 3k3.).

11. Buenko I'.1., MeaseneB HO.M. MaTemaTuuecKkasi CTaTUCTHKA. - M.: Bricias mikosa. 1992. 304 c.
(100 3x3.).

12. Konmoropos A.H. OcHOBHBIe IOHATHS TeOPUM BeposTHOCTel. - M.: Hayka, 1974. 119 c. (100
9K3.).

13. Kpamep I'. MaTemaTrueckre MeTo/ipl CTaTUCTUKM. - M.: Mup, 1975. 648 c. (100 3k3.).

14. IIpoxopos A.B. u ap. 3agauu 1o Teopyuy BepossTHOCTel. - M.: Hayka, 1986. 328 c. (100 3k3.).

15. ®ennep B. BeesjeHre B TeOpUIO BEPOSITHOCTEN U ee TIpuioxKeHust. B 2-x 1. - M.: Mup, 1984. T. 1,
528 ¢. T. 2, 738 c. (300 3k3.).

5. @®OoHJA OLEHOYHBIX CPEJCTB /I/Il TEeKYI[ero KOHTPOJIA YCIeBaeMOCTH W HNPOMEXYTOYHOM
aTrTecTalyi Mo ANCHMILIMHE (MOAYJII0)

5.1 TunoBbie 3a/laHUA, HEOGXOI[I/IMLIE AJIA OL€HKH Ppe3y/ibTdTOB oﬁyqeﬂnﬂ npu mnpoBegeHHUU
TEKYIIEero KOHTPOJ/IA YCII€EBA€MOCTH C YKd3dHUEM KPUTEPHUEB UX OLl¢HUBAHUA:

5.1.1 TumnoBbie 3ajaHusa (omeHOYHOe cpeacTBO - Tect) AiIA OLEeHKH C(HOPMHUPOBAHHOCTH
xkomnerennuu OIIK-1:
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Cobamae (o 5(@) 2 a) = 0 {o:5(@) <a}

x

Cobamae (o 5(@) >a} = 0\ ( N{o L@ <a+1/i}). ()
=1

Cobarme {0 a £ E(0) < b} &

P
Cobarrae {o: (@) =a} = ({0 E(0)<a+1i} e 5w) <a).
o

2 Tyers ¢ & R ). (@) zsimores 2 . Omp 3 xotopoe Byzer
ommGouEsD

Byrama o (o) aemneTca cryualinoi seamummok.

@ymama c(4(w) + (@) mIgeTcs cIyIAAROA BeTHIHEOR

Fymrma (%) — (o)) AETReTen cryRainof seTmmROR:
@ymxm | £(e)| me amazercn cnyuaiimof semamoR. (+)

omenme F—z) = 0. (+)
(=)= 1.()
o Hhucer necto coonomenme Fi(—) = 0
4. Tam — nposepka oTseToE.
Tyers F(x) aBngeTcs METerpaTsEol dysKIeH pacnpefenesi cRRryapsol cnywaiol semrmes £(0): (& — [0.1]
BrrmcrTs snavenme ymemm F(x) npr: 1) x = 10/27; 2) x = 2027, 3)x = 2227
Orzer gna sagawm 1): F(10127) = 112;
orser ama samawa 2): F(20/27) = 5/%;

orser ama saxan 3): F(22/27) = 3/4.

5.1.2 TumnoBbie 3ajaHusa (omeHO4YHOoe cpeacTBO - Tect) A1A oOLeHKH C(HOPMHUPOBAHHOCTH
kovmerennuu OIIK-3:



10. Tun — oausowsLL 2e1Gop.
Mycrs F(x) ssmerca wserpasmoii o i pacmpescicum fimoft  meTaumEmr
O e T m—
o Eam-m<a<h<+n, 10 P({0: a< &)< b)) = Fla) - F(b).
o Eomi—m<a<b<+®, 10 seportrocts P({0: a < &) < b)) < < Fa) - F(B).
o Ecau—®<a<h<+o, 10 sepostHocts P({0: a < £(®) < b)) = F() - Fla). (+)
o Ecau—m<a<bh<+o, 10 sepoatsocts P({0: a < &(®) < b)) > > F(b) - F(a).
11. Tun — ogusossntii 2e1Gop

TlyeTs 9HETOBAR MOCTENOBATETEHOCTE {@x; M 2 1} YIOBTIETBOPAET YCTOBHAM: Al < &2 < .. < an <
<an:1<._.<amn lim a,=a OnpeneTars BepHOE COOTHOIMEHHE.
Y

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

n

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

®  IDnmeer mecro cootromense P( m {m: £(®) < a,}) = F(a). (+)
n—x

-
»
s Hueer mecto P({0: £(0) < a}) = P( {0 £(®) < ay}).
n=1
12. Trm — MuomecTsermBt BRG0P

TTycts 9HCIOBaA MOCTEI0BATEMBHOCTS {ax; 72 > 1} yaoBneTBOpAeT yeaoBHAM: Gl > @ > . > an™
Zan+1>..7an m a,=q OnpeleTHTe BepHEIC EEICKAIEIEAHHA.
n—s=

o Thueer mecro P({0: E(0) £a}) > B( () {0: £(0) <anl).
n=1

*  Pheer secro P({o: () <a}) < P( [ {0: &(0) < an}).
n=1

®  Hueer mecto P( ﬁ {o-4(o)<a})=P( lm {o:Lo)<a,}) )
et n—sm

e Iveer mecto cootromenne P({o: &) <a})= Im F(a,). )
n—>o

Kputepumu orjeHnBaHus (oLjeHOUHOe cpeAcTBO - Tecr)

OueHka Kpurepun oLieHUBaHUs

CTy,ZLEHT TMMOJIyun/1 BeprIﬁ OTBEeT BO BCeX 3aJaHUAX. HpI/I 3TOM CTYyOEHT

TIPeBOCXOJHO
TIPOZIEMOHCTPHPOBAJI 3HaHUE [JOTI0JTHUTE/IBHOTO MaTepraia.
OTJINYHO CTy[leHT Moy4n/1 BepHbI OTBET BO BCEX 3a/laHUsIX.
OueHb XOpOLLIO CTyZileHT TI0/Tyur/1 BePHBII OTBET B OOJILIIMHCTBE 3a/JaHHH.
XOpOLIO CryzeHT pewna O0MBIIYIO YacTb 3a7ayu C He3HaYUTeTbHBIMU HeZloUeTaMu.
YZI0B/IETBOPUTE/ILHO CryzeHT peruus OOJBIIYIO YaCTh 3a/iad C CyIIleCTBeHHbIMY HefloueTaMH.

HeyJOBJ/JIETBOPUTE/IbHO CTy,E[eHT AOITyCKAeT FPY6BIE OLIMOKA B pelieHry CTaHAapTHBIX 3aJa4.

OTcyTCTBHe 3HAaHWI MaTepuaa, OTCYTCTBYEeT CIIOCOOHOCTh pellieHNsT CTaHAAPTHBIX
3aja4.

I1JI0OXO

5.1.3 TumnoBble 3ajaHusi (oueHouHoe cpeactBo - CoOecefoBaHHe) /I  OLEHKH
copmupoBaHHocTH KomneTeHnuu OITK-1:

1. PoguTteny Ha3HAUW/IM CBOMM ChIHOBBSIM MPEMHUIO B C/Tyuae YCIelIHOM claul 9K3aMeHOB B IIKOJIe.
Mnapmimmii 6paT caéT SK3aMeH C BepoSITHOCTBIO 7/10, a cTapiiuii — ¢ BeposiTHOCTBIO 0,25. Kakum

06pa30M poauTesii AOJ/DKHBI IMOAE/TUTE TIIPEMUI0O MeXXYy CbIHOBBSAMMU, €CJ/IU 3K3daMeH CAaJjl TOJIbKO OIMH



13 CBIHOBEH, U poJUTessIM He CO0bIIIaeTcs, KTO U3 HUX CAAs FK3aMeH?

2. B ropogax I'1 u I'2 HenpeiHaMepeHHO MO/I0PAChIBAIOT UTPA/TbHYIO KOCTh U COOTBETCTBEHHO
CUMMeTpPUYHYIO MOHeTY. ITycTb coObiTHe A 03HauaeT BbiMaJeHue repOa, a coobiTHe B cocTouT B TOM,
YTO YKMCJIO BBITIABIIMX OYKOB €CTh MPOCTOe YUCO0. [IoKaXKHTe He3aBUCUMOCTEL COObITHI A 1 B.

3. TTocsie cOOPKYU KOMIIBIOTEPA TIPOBEPSIETCS HAZIEXKHOCTD ero (PyHKITMOHUPOBAHMS TTyTEM 3aIycKa Ha
3TOM KOMIIbIOTEpe CreLrabHOM nMporpaMMbl. HaziexkHO cOOpaHHbBIN KOMITBIOTED C BEPOSITHOCTBIO
0.999 faeT NMpaBU/ILHBIM OTBET C IIOMOII[LIO TECTOBOM IporpamMmel. Ecii KoMribroTep cobpaH ¢
OIIMOKOM, TO OH JIUIIEL C BepOoSITHOCThIO 0.01 JaeT MpaBU/ILHBIN OTBET C TIOMOIIBIO TECTOBOM
rporpaMMmbl. KoMmbloTep cunTaeTcst HafleXkHbIM, eC/IU MporpaMMa Mpy MSTU He3aBUCHUMBIX 3aryCcKax
JlaeT TATh Pa3 MpaBWIbHBIN 0TBeT. HalTh KpUTUUECKOe MHOKECTBO S Z1Jisi IPOBEPKU MPOCTOM
napameTpuueckol runote3sl HO: p = 0,999 npotus nipoctoii anstepHaTuBbl H1: p = 0,01. BeruuciuTb
BEPOSITHOCTH OIIMOOK TIepBOT0 ¥ BTOPOTO POjia.

5.1.4 TunoBble 3asaHusi (oueHouHoe cpeactBo - CoOecefoBaHHe) /I OLEHKH
copmupoBaHHocTH KomneTeHnuu OITK-3:

1. B KBapTHpe, COCTOSILEM U3 UeTBIPEX COOOLIAIOIINXCS U PaBHBIX 10 00bEMY KOMHAT, HAXOASATCS

4n nielHOK. O6BEM KBapTHUPHI paBeH V. Onpe/ie/nTh BepOSITHOCTh TOT'0, UTO B [1€pPBOM KOMHaTe
Oy[ieT HaxOAUTbCSI POBHO N MBITMHOK.

2. Cpeau Bcex coOpaHHBIX KOMTBIOTEPOB 98% sB/SIIOTCS He OpakoBaHHBIMH, 1% MMeEIOT yCTpaHUMBINA
6pak u 1% KoMIIbIOTepOB OyAyT C HeyCTpaHUMbIM OpakoM. BeIUHMC/IUTL BEpOSITHOCTh TOTO, UTO B
pe3ysibTaTe KYTUIEHHBIX HayZlauy TPEX KOMIIbIOTEPOB XOTs Obl OIH He OpaKOBaHHBIN 1 XOTs ObI OTUH
C yCTpaHHWMBIM Gpakom.

3. [Tycts AByMepHas ciydaiiHasi BelnurHa X = (x1, X2) paBHOMepHO pacripefiesieHa B KBajpare C2,
CTOPOHBI KOTOPOT'O COCTABJISIFOT YIJIBI P/4 € OCSIMM KOOPJWHAT Y paBHBI 110 J/IMHe efnHuLe. Halitn

¢bynkuuro perpeccur Rx2 | x1(x) cnyvaiiHol Be/lMuMHLL X2 110 X1.

KpuTepuu oneHBaHus (oneHoOYHOe cpeAcTBO - CodecejoBaHme)



OueHka Kputepuu onieHuBaHUs

3a4YTeHo CTyzieHT /ia/1 pa3BepHYTHI OTBET Ha BCe BOMPOCHI 63 CyIieCTBeHHBIX OMHOOK.

He 3auTeHo [Ipu OTBeTe CTy/leHT AOMYyCKaeT rpyObie OmMOKY B OCHOBHOM MaTepuarie.

5.1.5 TumnoBble 3apaHusa (omeHO4YHoe cpeAcTBO - KoHTpo/ibHasi pa®oTa) /i  OLeHKH
chopmupoBanHocta KommnereHnuu OTIK-1:

1. IMycte x1, X2, ..., XN CyTh Pe3y/bTaThl N HE3aBUCUMBIX MOBTOPHBIX HAOJIFOAE€HUM Ha/l C/Ty4YaliHOW BeTMUUHON
X, pacrpeziesieHHOM 10 3aKoHy ITyaccoHa c Hen3BeCTHBIM napameTpoM q > 0. [I7is o1jeHKH q BeIOpamu (hyHKI[HUIO
BUZia qn* = = qn*( x1, X2, ..., xn) = n- 1(x1 + X2 + ... + Xn) OT pe3y/IbTaTOB HabmoqeHui. Ompe/e/uTh,
SIBJISIFOTCSI JTA 3Ta OLleHKa HeCMellleHHOM.

2. Tlyctb X1, X2, ..., XN CyTh Pe3y/bTaThl N TOBTOPHBIX He3aBUCUMBIX HAa0JTFO/IeHUH Ha/l C/TyYaiiHOM BeTMUMHON
X, UHTerpanbHasi QyHKIMA pacripeziefieHtst KOTopoii F(x; q) M3BecTHa ¢ TOUHOCTBIO /10 mapametpa q, ¢ 1 Q I R.
W niycth onieHka qn* = qn*(x1, X2, ..., Xn) eCTh HeCMeIlleHHas OlleHKa s q, mpuyeM D(qn*(x1, x2, ..., xn)) <
¥. OnpesienuTs, siBAsercs 14 (qn*(x1, x2, ..., Xxn))2 HeCMelLl|eHHOM OL[eHKOM q2.

3. Ilyctsb x1, X2, ..., XN CyTh pe3y/bTaThl N HE3aBUCHUMBIX TTOBTOPHBIX HAO/IIO/IeHNH Hafl ClTyYaitHON BeTMUHHOM
X C TIOTHOCTHIO pacripeienienus f(x; q), kotopas paeHa (b - q)- 1 mpu x 1 (q, b) u paBHa Hymo npu x 1 (g, b).
34ech b siBseTCS U3BECTHBIM IapaMeTpoM, a q < b ecTb HeHM3BeCTHbIM nTapameTp. [/1s OLjeHKH HeM3BeCTHOTO
napaMeTpa q BeiOpamu ¢pyHKIMIo qn* = qn*( x1, X2, ..., xn) = min{x1, x2, ..., Xxn} Onpeje/NunTh, IBIIETCS U
BbIOpaHHast OLIeHKa COCTOSITETbHOM.

5.1.6 TumnoBble 3ajaHus (oueHOUYHOe cpeAcTBO - KOHTpo/ibHas padora) /I OLEHKH
copmupoBaHHocTH KomneTeHnuu OITK-3:

1. Mlycthk x1, X2, ..., XN — Pe3y/IbTaThl N MOBTOPHBIX HE3aBUCUMbBIX HAOJTFO/IEHUH Ha/l C/TyYalHOW BETMUMHOM X,
dbyHkuMs pactipegenenust Kotopout F(x; ql, (q2)2) u3BecTHa ¢ TOYHOCTBLIO /10 TapaMeTpoB ql u g2, rae ql = Mx,
(q2)2 = Dx. [I51s1 o1jeHKH TlapameTpa g2 BbiOpanu GyHKIMIO BUa qn* = qn*(x1, x2, ..., xn) = (n - 1)-1/2[(x1 - )2
+(x2-)2+ ... +(xn-)2]1/2, rpe BemuunHa= n-1(x1 + x2 + ... + xn). OnpegenuTs, sB/sIETCs BEIOpaHHast
OlleHKa rapamMeTpa 2 HecMellleHHO}A.

2. Tlyctb x1, X2, ..., XN — pe3y/IbTaThl N MOBTOPHBIX HE3aBUCHMBIX HAOJTIOeHHI HaZl HOPMa/TbHOM C/Ty4aiiHOM
Be/TMUMHOM X C HyJIeBbIM MaTeMaTHUyeCKUM OXKWZaHHUEeM U HeHM3BeCTHOU aucrnepcueid q = Dx. B kauectBe
OLIEHKH MapamMeTpa ( BbiOpaHa cTaTUCTHKa BUzia qné(x1, X2, ..., xn) = n-1[(x1)2 + (x2)2 + ... + (xn)2].
OmnpenenyTs, SBSETCS JIU JaHHAast orjeHKa 3 QeKTUBHOM.

3. MeToJ0M MOMEHTOB HallTH OL|eHKY HeHM3BeCTHbIX 1apaMeTpoB g2 > ql ciiyyaiiHOM BelMUMHBI X, [JIOTHOCTb
pacrpezienenus fx(x; q1, q2) kotopoii pasHa Hymo npu x I (q1, q2) u paBHa Bemunne (g2 - q1)-1 mpu x 1 (q1,
g2). MeTozi0M MOMEHTOB HalTH OL[eHKY Hen3BeCTHbIX rmapamMeTpoB 1 u 0 < g2 < 1 HelpepbIBHOM CiTy4yaiiHOM
BeJIMUMHBI X, TUIOTHOCTE pactipezenenus fx(x; ql, q2) koropoit onpezensietcs popmysoit 2 f1(x) + (1 - q2)
f1(x - q1), rge f1(x) = (2p)-1/2exp{-x2/2}.

KpuTepuu oneHnBaHus (oieHoOUHoe cpecTBO - KoHTpo/ibHast padoTa)



OueHka Kpurtepuu oLieHUBaHUs

CTyJeHT Ho/yun1 BepHbIN OTBET BO BCeX 3aZlaHusix. [Ipu 3Tom cTyjeHT

TIPEBOCXOHO
TIPOJeMOHCTPUPOBaJ 3HaHKe 0NOTHUTETLHOTO MaTepHrara.
OT/IMYHO CTyJieHT Ho/1yun1 BepHbIY OTBET BO BCeX 3aZlaHUsIX.
OuUeHb XOPOLLO CTyJeHT MoTy4u BepPHBIM OTBET B OOJIBIIMHCTBE 3aJaHui.
XOpOILIOo CryzeHT peruus OObIIYIO YaCTh 33/lau C He3HAYNUTeTbHBIMHU HeJj0ueTaMu.
Y0BJETBOPUTEBHO CryzeHT peru OOJBIIYIO YaCTh 3afiay C CyIIleCTBeHHBIMU HeIoueTaMH.

HeyJ0BNeTBOpUTENbHO |CTY/EHT JOMyCKaeT rpyObie OIMOKY B PellleHHH CTaHJapTHBIX 3a/1ad.

OTCyTCTBHe 3HAaHUM MaTepuana, OTCYTCTBYeT CIIOCOOHOCTh PelleHHs CTaHAAPTHBIX
TJI0X0
3ajau.

5.1.7 TunoBble 3ajaHus (OLEHOYHOE CPeACTBO - 3ajfauM) AJIA OIeHKH C(OPMHPOBAHHOCTH
komneteniuu OITK-1:

1. ITycth goctoBepHOoe cobbiTie W = {w1, w2, w3, w4} u P(w1l) = P(w2) = 3/8, P(w3) = P(w4) = 1/8, A = {wl,
w3}, B = {w2, w3}, C = {w2, w3}. [Iokasars, uro cobsTus A, B, C He SB/IAIOTCS He3aBUCUMbBIMU B

COBOKYITHOCTH.

2. ITo uenu npousBoautcs 1000 He3aBUCHUMBIX BBICTPE/IOB. BepoaTHOCTh nonajjaHus B Lie/ib IPU OAHOM
BbicTpesie paBHa 0,002. Vicronb3ys Tab/IUIIbI, BEIYMCIUTL BEPOSITHOCTh TOTO, UTO B pe3y/IbTaTe CTpeabObl OyaeT
3aUKCUPOBAHO He MeHee YeTLIPEX TT0Ta/JaHu.

3. Hekro kynun 300 kapTouek /st Urpsl B THpaxke "CrioptsioTo 6 u3 49". Ha Kak[j0M 13 3THX KapTOueK OH
CJlyyaiiHbIM 00pa30M ¥ He3aBUCHUMO OT OCTabHBIX KapTOUYeK OTMEeUaeT TOBKO IIeCTh U3 49 pa3iuuHbIX BUJOB
criopta. MakcvMabHbI{ BBIMTPBILI Ha KaXK/[yI0 KapTOUKY BbIllaZjaeT, eCc/lv HeKTO OTMeTH/I Ha 3TOM KapTouke
I1eCTh BUJOB CTIOPTa, KOTOPbIE COBMAZAIOT C HellpeJHaMepeHHBIM BEIOOPOM IIecTh U3 49 CrIOPTUBHBIX HOMEPOB
J0TepeiiHoN Komuccuel. KakoBa BeposSITHOCTb TOTO, UTO HEKTO MOJIYYUT POBHO /iBa MaKCHMa/lbHbIX
BbIVIDBIIIA?

5.1.8 TunoBble 3ajaHus (OLEHOYHOEe CPeACTBO - 3ajfauM) A1 OLeHKH C(OPMHPOBAHHOCTH
kovmerennuu OIIK-3:

1. CoObITust Al, A2, ..., An He3aBUCHMBI B COBOKYTTHOCTH ¥ BeposSTHOCTL P(AK) = pk. HaliTi BeposiTHOCTH
C/Ie[yIOIIX COOBITHIA:

1) He IPOU3OUIET HU OffHOTO U3 coOBITHH Al, A2, ..., An;
2) MpOU30UJET XOTs OBl OZIHO U3 coObITHI Al, A2, ..., An;

3) IPOU30UIET OFHO M TOJILKO OJHO M3 coObITHi Al, A2, ..., An.



2. Haiitu 3akoH pacmipefienieHusi cyiydaiiHol BenuuuHbl h(w) = (x(w))2 + 2, ecu ciiydaiiHasi BeIMUMHa X UMeeT
MI0THOCTE fX(X) = s—1(2p)—1/2exp{—x2/(2s2)}, s > 0, ¥ < x < +¥.

3. ITycts x1, X2, X3, X4 ABAAIOTCSA MNONMAapPHO HEKOPPEJINPOBaHHBIMU C1y4YaliHBIMU BeMuMHaMu. Haititu
kKosddurment koppesstuu corr(hl, h2) apyx ciayuaitaeix BenurH hl u h2, rae cnyvaiinas BemumHa hl = x1 +

X2 ¥ cnyyvaiiHast BemunHa h2 = x3 + x4.

KpuTepuu onjeHuBaHus (0LleHOYHOE CPeCTBO - 3a/ja4uu)

OneHka Kpurepuu orjeHrBaHUs

BrIrosiHeHb! Bee WK 00JIbIIasg 4acTh ITAIloB penieHnd 3a4a4n Ui 3a/iada pereHa C

3auTeHo
He3HauMTeTbHLIMU HeJjoueTaMu. Pe3y/ibTaThbl pabOTHI MPe/ICTaB/IeHbI TIPeTo/IaBaTet0 B CPOK.
BBbIMo/IHEHBI He BCe TIPaKTUUECKUe 3a/IaHUS UM BBITIOJTHEHBI HE B MOJTHOM 00heMe (TIpe/iCTaBIeHo
He . N
He TI0/THOe OTMCaHKe 3TaroB BBIMOJIHEHUs 3a/laHui, 110/yueH HeBepHbI OTBeT, pe3y/bTaThl
3auTeHo

paboThI He TIpe/ICTaB/IeHbI ITPETOZaBaTeo).

5.2. OnucaHue MIKaJI OIeHUBAaHUA Pe3y/IbTaToB 00yueHHs 10 JUCIUIIMHE ITPH MPOMe)XyTOUYHOMH
arTecTanuu

IMIkana OIl€HMBAaHUA C(l)OPMI/IPOBaHHOCTI/I KOMHQTEHI[I/Iﬁ

YpoBen
b
chopmu Hey/I0BJIETBODP | Y/AOBJ/IETBO OouYeHb
TJ10X0 X0pOoLIo OTJIMYHO NPeBOCX0AHO
PpoBaHH HUTe/IbHO puTeIbHO XOpo1I0
0OCTH
KoMIeT
eHIUH
(uHpUK
aropa
AOCTHIK He 3aYTeHO0 3auTeHO
eHHUs
KoMIeT
eHIHI)
YpoBeHb
OTtcyTcTBUE YpoBeHb poBet
o . 3HaHUM B
3HaHUU MuHyrManeH | 3HaHUM B oGBeme YpoBeHb
TeopeTUYeCKoro o] obbeme, ’ 3HaHUH B
YpoBeHb COOTBETCTBY YpoBeHb
Marepuarna. . JIOTIyCTUMBI | COOTBETCTBY obneme, o
3HaHWUN HIDKe - oLIeM 3HaHWH B
HeB03MO>KHOCTb Y ypoBeHb o1eM COOTBETCTB
MHUHUMAJTbHBIX o rnporpamme obneme,
3HaHWS | OL|EHUTb IOJHOTY N 3HaHUN. rporpamMme yIolLeM
o TpeGOBaHMA. MO/ArOTOBKH TpeBbIlIatolLe
3HaHUU [HormyiieHo MOJTOTOBKHU rporpaMme
Nwmenu mecTo . Jony1eHo M MporpamMmy
BC/Ie[ICTBHE MHOTO . JonyieHo MO/JITOTOBK
rpy6bie omMOKH HEeCKOJIbKO 0/ITOTOBKHU.
OTKasa HerpyobIx HECKOJIbKO u. Ommbok
Hecyl1lecTBe
obyuarorierocsi ot o1IboK Herpy6bix HHEIX HET.
oTBeTa ormboK
ommMboK
IIpogemonc | Ilpogemonc | Ilpogemonc | IlposemoHc DOIEMOHCT
TPUPOBaHbI | TPHUPOBaHBbI | TPUPOBAaHbI | TPUPOBAHbBI PoA P
OTcyTcTBHE HMPOBaHkbI BCe
Ipu pemerun OCHOBHBbIE BCE BCE BCE
MUHHMMaJIbHbIX OCHOBHbIE
N CTaH/JapTHBIX YMeHUs. OCHOBHBIE OCHOBHBIE OCHOBHbIE
YMeHUM. yMeHwUsl.
3a/jau He Perienst yMeHUS. yMeHUS. YMEHWUSL.
HeBo3mMoxHOCTB PeiieHsl Bce
MPO/IEMOHCTPUD | THUIIOBbIE Pemennl Bce | Perennl Bce | PereHbl
OLIeHUTDb Ha/TMuKe OCHOBHBI®
YmeHus N OBaHbI 3aJ,auu C OCHOBHBbIE OCHOBHBbIE BCE
YMeHU 3aJaum.
OCHOBHBIE HerpyObIMK | 3azauu C 3aJlauM. OCHOBHbIe
BCJIeICTBUE BeIimonHeHb!
ymeHusi. Imenu | ommbkamu. | HerpyObiMu | BbITONTHEHBI | 3aauut C
OTKasza BCe 3aJjaHuis, B
MecTo rpy0Obie BoirosiHeHsl | omMOKaMU. | BCe 3a/laHUsi | OTAEIbHBIM
obyyatomjerocsi ot TOJTHOM
oLIOKM BCE BbIMosiHeHBI | B MTOJTHOM u
oTBeTa ob6beme 6e3
3ajaHusi, HO | Bce 3a7iaHusi | oObeme, HO HeCy1[eCTB
He/loueToB
He B B [TOJIHOM HEKOTOophble €HHBIMU




HeZioueTam
u
obneme, HO ’
c BBITIOJIHEH
TIOJTHOM HEeKOTOopble
HefloueTaMH | bI BCe
obbeme c
3ajlaHys B
HeJjoueTaMu
TIOTHOM
obbeme
Nwmeetcs
OtcyTcTBHE IIpogemoHC IIpogemoHc
MHHUMaJbH [IpogemoHC
6a30BbIX ITpu perennn o TPHPOBaHbI TPUPOBAHBI
bl Habop TPHUPOBaHBI ITpozieMOHCTP
HaBBIKOB. CTaHZJapTHBIX 6asoBble HaBBIKU
HaBBIKOB 6a3oBbie HPOBaH
HeB0O3MOXXHOCTb 3a/jay He HaBBIKY TIPA npu .
b0 ¢ HaBBIKY TIPA TBOPYeCKHUH
OL|eHUTh HalMuKe | TPOJEMOHCTPUD peleHnr peleHnn
HaBbIku perIeHyst pelLeHnr TIOAXOZ, K
HaBBIKOB oBaHb! 6a30BbIe CTaHZapTHBI HecTaHJapT
CTaHJapTHBI CTaHJapTHBI peLleHHI0
BCJIEICTBHE HaBbIKU. VIMenu X 33724 C HBIX 3a/]au
X 337a4 C X 3a7a4 Oe3 HeCTaHZapTHBbI
OTKasa MeCTo rpy0Obie HEKOTOPBIM 6e3
HEKOTOPBIM omuboK 1 X 3374
obyuarorerocsi Ot | OMUOKH u OIMOOK U
u HeJJoueToB
oTBeTa He/loueTaMu HeJJ0ueToB
HeJloueTaMu
IIIkana OLI€EHUBAHHA ITPH ITIPOMEXYTOUYHOHU aTTECTAllUHA
OneHka YpoBeHb NOJrOTOBKH
NPEeBOCX0/{HO Bce xomnereHUMM (Y4acTW KOMIIeTeHLMH), Ha (OpPMUpDOBaHME KOTOPBIX Harpas/eHa
[MCLUIUIMHA, CHOPMHUPOBAHBI HAa YPOBHE He HIDKE «IIPEBOCXOJHO», IMPOJE€MOHCTPHPOBAaHBI
3HaHWs, YMEHUs, B/aJileHUss M0 COOTBETCTBYIOLIMM KOMIIETEHLIMSIM Ha YPOBHE BBIIlIE
TIpe/lyCMOTPEeHHOT0 TIPOrpaMMOi
OT/INYHO Bce KommeTeHIMM (YacTW KOMITeTeHLMH), Ha (OpMHpOBaHHe KOTOPBIX HarpaBieHa
JMCLUIUIMHA, CHOPMHUPOBaHbI HAa YPOBHE He HHXKe «OT/IUYHO».
3auTeHo OYeHb X0pOLIo Bce xommnereHUMM (4acTM KOMIIeTeHLMH), Ha (OpPMUpOBaHME KOTOPBIX HarpaB/eHa
JUCLIMIUTNHA, COPMHUPOBAHBI HAa YPOBHE He HIDKE «0UeHb XOPOIIO»
X0po1110 Bce KommeTeHIMM (YacTW KOMITeTeHLMH), Ha (OpMHpOBaHHe KOTOPBIX HarpaBieHa
JMCLIUIVIMHA, COPMHUPOBAHBI HA YPOBHE HE HIDKE «XOPOLLO».
YAOBIeTBOpHUTENb | Bce KommeTeHIM (YacTW KOMITeTeHLHH), Ha (OpMHpOBaHHe KOTOPBIX HarpaBieHa
HO JMCLUIVIMHA, COPMUPOBAHBI Ha YPOBHE HE HWXKe «y/OBJETBOPUTENBHO», TIPU 3TOM XOTs Obl
0/1Ha KOMITeTeHL{UsI ChOpMHUPOBaHa Ha YPOBHE «YZIOBJIETBOPUTEIHEHO»
HeyjoBeTBopure | XoTs Obl O7Ha KOMITETEHLMsI CHOPMHUPOBaHA Ha YPOBHE «HEY/[OBIETBOPUTEIBHOY.
JIbHO
He 3a4YTeHO
TJI0X0 XoTs 6bI 0ZJHA KOMITETEHLMS CHOPMUPOBAHA HA YPOBHE «ILIOXO»

5.3 Tumnosblie KOHTPOJ/IbHbIE€ 3ddHHA HW/IH HHbLI€ MaTepHd/Ibl, H606X0}I[I/IMBIE AJIsA OLl€éHKH
pPe3y/bTdTOB oﬁyqeﬂnﬂ Had HpOME)KyTO‘-IHOﬁ dTTeCTdllU1 C YKd3dHUE€EM KPHUTEPpHEB HX
OIl€eHUBAaHHUA:

5.3.1 TunoBble 3ajaHusA (OL[eHOYHOEe CPeACTBO - 3ajfauM) /JIA OLeHKH C(hOPpMHPOBAHHOCTH
kovmerennuu OITK-1



ZATAUA Ne 1

E cacrene soopmuaat QT mapucosamer npavoyromeses [T = {(x, ¥ -2 £x =2, -3 £y = 4}, xagpar £ = {(x, ¥):
0=x=1,0=y= 1} u durypa &, orpaErdenHan THERAME: V = x .V = 4. B npauoyTonEEEE HAYJaTy CTAEMTCA TOTE.

Ha#iTe BepoaTHOCTE TOTO, 9T0 OHA NONATeT THOO Ha KEagpar K, arbo Ha durypy $.
OTEeT: HCEOMAR EEPOATHOCTE pasHa 11/28.
JATAYA Ne 2

B mpymeest mapeeT ¢ 13 go 15 9acoE, paEHOECSMOEHO B MOOO0H MOMEHT EpeMeHH HI 3TOMD HETEPEATA, JOTEHEE
noZoATH Ja $yproHa ¢ OpoIyETaMe. B saFHcHMOCTH OT CHTVAITHE IEPERH HS HHX MOMET SAHHMATE MecTO DasTpysEH
auto 30 uEHYT ¢ BeporTHoCTER 0.4, mEOO 43 MEHYT ¢ BeposTHOoCTEED (.6, HaflTe BepoATHOCTE TOTO, 9T0 ETOPOMY
dyproHEy OpHIeTCE OXHMIATE OCEODOEISHNA MeCcTa PasTPVSKH, HO He Donee 15 avmEyT.

OTEeT: HCEOMAR EEPOATHOCTE IpHOMHSHIETEHD pagHa (0,092,

5.3.2 TunoBble 3ajaHus (OL[eHOYHOe CPeACTBO - 3ajfauM) /JIA OLeHKH C(hOPMHPOBAHHOCTH
xkommnerenuu OITK-3

3ATAYA Ne 3

CT‘P&‘]OK__ e 4 mATpOoHd, MDPOHIEOOAHT ERICTPEIRl OO MHMEHH IO IEPEOTD OOMDATAHHA E HEe HIH SO
HIpacKOQOBAHNE BCEX MATPOHOE. BEPDH‘THUCTT: DomagaHad B MHNIEHE IPH Ea#T0M BRICTPEIS, HESAEHCHMO OT OPVIHE,

PAEHA BEIHY9HHE —. H:\?CTIJ CT}"'-[BI?I—IE.F{ BEIITHIAHA i OOPEgeaTdceT HHCIO HIPACKOJOBIHHRIE IEATPOHOE. Brramcnurs

11

eepoaTEOCTE P2 < £ £ 4) gEvMa comocoDami: a) 9epes paAT pacmpefeneHnd, O) depes QVHEOHID pacnpeelsHHE.
OTEeT: ACEOMAA EEPOATHOCTE paEHa 4/9.

JATAUA Na 4

HafiTe sakoH pacnpefeleHHT EEQOITHOCTEH CIyIafHOH EeIHIHHE 1) = £]1— £2, ecan

(£1,£2) — ABYMepHAd HENPEePHEHAA CTYIaHHAA EIHIHHA, HMEHIIAT JEVMEPHYE INIOTHOCTE pacIpeIenTe T

i x+y I_, ¥ 0- - 0
BepoATHOCTEH BHIA f[l‘,}'] — _{-9 X .2

0, unaue.

3ATAUA N 5

B motepee yuactsyior 300 wenoser. YCIOBHA MOTEpEeH TAKOEEL 9T0 EaEJHIE Hs ef YUacTHHEOE, DOEyIad OHIET sa
100 py6medt, momeT ¢ BepoaTEecTE 0.008 BRETpaTe npas cToEMocTeio 10000 pydnes. HafiTe EepoITHOCTE TOTO, II4 )
OpPTAHMIATOPE! AOTEPEH TIOMYYAT MPHOHML; &) VORTEH opraEmsaTopob cocTasaT 10000 pyoaef; ¢) BRUHCINTE Tamwe
CPETHICHD TPHOETE JAHHCH TOTEpeH.

OTEET: &) EEpOATHOCTE TOTO, WTO OPTaHHIATOPEL NOTEPEH IOMYIAT OpHOLE, pagHa 0, 62884,
©) BEPOATHOCTE TOTO, 910 YVORITEH opranEmsaTopos cocTagar 10000 pybmett, pagra 0,1042;

§) SHa9eHHE CcpeTHeH MpHOBMN JaHEOCHE noTepen passo 10000,



Kputepuu onjeHuBaHus (0LleHOYHOE CPeCTBO - 3a/ja4uu)

OneHka Kpurepuu orjeHrBaHUs
CTyzeHT fan pa3BepHYThIM OTBET Ha BCe BOMPOCHI U MTPU 3TOM
TIPEBOCXOHO % PAsBEPHYT P P
MIPO/IEMOHCTPUPOBAJI 3HaHUe [JOTNIOTHUTE/IBHOIO MaTepyraa.
OTJINYHO CTyzieHT fjan pa3BepHYThIN OTBET Ha BCe BOMPOCHI.
OueHb XOpOLLIO CTyJeHT fian OTBeT Ha BCe BOIIPOCHI, BO3MOKHO C He3HAUMTe/IbHbIMU HeJj0ueTaMH.
XOpOILO CTyzieHT OTBeTH/I Ha OOJIBIIYIO YaCTh BOIIPOCOB C He3HAUUTE/ILHBIMU HeZIoUeTaMH.
YA0BJI€TBOPUTENBHO CTyZeHT OTBeTW/I Ha OOJIBIIYIO YaCTh BOMIPOCOB C CYIIeCTBEeHHBIMU HeZIoUeTaMHu.
I[Ipu oTBeTe CTyZieHT fomycKaeT rpyOble OIMOKM B OCHOBHOM MaTtepHase 1
HeYI0B/IeTBOPUTE/ILHO
pellieHuH CTaHAapTHBIX 3aJay.
OrcyTCTBUe 3HaHWI MaTepuasa, OTCYTCTBYeT CIIOCOOHOCTh pellleHHs] CTaH/ apTHBIX
T710X0
3ajau.

6. YueGHO-MeTOfMUECKOE M HH(OPMaLMOHHOE o00ecrieyeHne JUCIUILTHHBI (MO/1y/1s1)

OcHoBHas MTeparypa:

1. ®egotkrH Muxaun AHpeeBud. JIeKIUY TI0 aHA/IM3Y CTyYalHBIX sBJIeHUH : yueb. rmocobue st
CTy/IeHTOB BY30B, 0Oyyatoimyxcs mo HanpasieHusiMm BITO 010400 "Ipuknaz. MaTeMaTvka v
nHpopmarrka" u 010300 "dynzaam. nHpopmaTrka ¥ UHGOpM. TexHonorun" / HHI'Y. - M. : ®usmataur,
2016. - 464 c. - ISBN 978-5-9221-1679-4 : 599.50., 250 3k3.

2. ®enoTkuH Muxaun AHapeeBrd. Mozieny B TeOpUU BEPOSTHOCTeH : yueOHUK. - M. : ®U3MaTiuT :
HHI'Y, 2012. - 608 c. - (bubmmoreka Hikeropockoro rocyjapcTBeHHOTo yHuBepcuterta um. H. 1.
JlobaueBckoro). - ISBN 978-5-9221-1384-7 : 600.00., 200 3k3.

3. COOpHUK 3a/1au TI0 TEOPUM BEPOSITHOCTEH, MaTeMaTUUeCKON CTaTUCTUKE U TEOPUU CTyYalHbIX
byHKUuM : yueb. mocobue / mog o6, pen. A. A. CBemHUKOBa. - U3z, 3-e, nepepab. - CII6. ; M. ;
Kpachopap : Jlanb, 2007. - 448 c. : un. - (JIyuime Kaccuueckrie yueOHUKUA. MaTemMaTHKa)
(Knaccuueckue 3a/JauHAKU U MPAKTUKYMbI) (YueOHUKY 7151 By30B. CrieljdasibHasi uTepatypa). - ISBN
978-5-8114-0708-8 : 271.92., 1 3K3.

4. IupsieB Anb6ept HukonaeBuu. BeposiTHOCTS : yueb. /71t By30B MO (p13.-MaT. HarpaB/IeHUsM : B 2 KH.
KH. 1. DniemenTapHasi Teopusi BeposiTHOCTel. MareMaTuueckue ocHOBaHus. [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. ®epoTkuH Muxaun AHapeeBud. OCHOBBI TIPUK/IaTHONM TEOPUM BEPOSITHOCTeN M CTaTUCTUKY : yuel.
JUTsL CTYZIeHTOB BY30B, 00y4Jaroluxcs 1o crieluanbHocTH "TIprK/iafiHasi MaTeMaThKa U MHpopMaTuka'" 1
1o HarnpapieHuto "TIpukiasHast MaTeMaTuKa U MHGopmaTuKa'. - M. : Boicias mikosa, 2006. - 368 c. :
un. - ISBN 5-06-005328-8 : 215.60., 183 3k3.

6. l'negenko Boprc Bragumuposuu. Kypc Teopun BeposiTHOCTeH : [yueOHUK]. - 7-e u3g., uchp. - 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 rmocobue / A. B. 3opun, B. A. 3opuH, M. A. ®enotkun ; HHI'Y
uM. H. U. JTobaueBckoro. - 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.

[ononHuTebHas TUTEpaTypa:

1. BopoBkoB Asekcanip AnekceeBuu. Teopust BeposITHOCTeH : [yueb. mocobue /st Mat. u hus.
crielMasbHOCTeH BY30B]. - 2-e u3f., epepad. u gom. - M. : Hayka, 1986. - 431 c. : c uepr. - 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. Benrienb Enena CepreepHa. Teopusi BeposAiTHOCTel : yueb. it BY30B. - 8-e u3[., ctep. - M. : Briciias
mKosa, 2002. - 575 c. : un. - ISBN 5-06-003650-2 : 78.65., 11 3K3.

4. ViBuenko I'puropuii ViBaHoBMY. MaTemMaTnuecKasi CTaTUCTHKA : [yueb. mocobue Ajist BTy30B]. - 2-
W3J., Aor. - M. : Beiciuas mikona, 1992. - 303, [1] c. : u. - ISBN 5-06-002317-6 (8 mep.) : 21.88., 1 3ks.
5. Konmoropos Anzipeli HukosiaeBuu. OCHOBHBIE TIOHSITUSI TEOPHUH BEPOSITHOCTEM. - 2-e U3, - M. :
Hayka, 1974. - 119 c. - (Teopus BeposiTHOCTeM U MaTeMaTHUUecKasi CTaTUCTHKA). - 0.33., 3 3K3.

6. Kpamep I'apanba. MaTemaTrueckue MeTOAbl CTaTUCTUKM / Tiep. € aura. A. C. MoauHa u A. A.
[Tetpoga ; mox pen. A. H. Kosimoropoga. - 2-e u3g,., ctep. - M. : Mup, 1975. - 648 c. : u. - 2.87., 18 3k3.
7. [IpoxopoB Asnekcanzip BiagumMupoBry. 3aZiauu 1o TeOpyuy BeposiTHOCTeM : OCHOBHbBIE TTOHSTHSI.
[pepnen. Teopembl. CyuaiiHble TpoLiecchl : [yueb. mocobue /1 YH-TOB T10 CTeLaTbHOCTH
"Marematuka" u "TlpukiagHas MatemaTuka']. - M. : Hayka, 1986. - 326, [1] c. - 1.20., 3 3k3.

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

9. ®ennep Bunbsm. BBefjeHre B TeOpUIO BePOSITHOCTEN U ee TIpWIoXKeHus : B 2 T. T. 2 / iep. co 2-ro
anrj. u3z. FO. B. IIpoxopoga . - M. : Mup, 1984. - 751 c. : rpad. - 3.50., 15 3k3.

[TporpammHoe obecrieueHue 1 IHTepHeT-pecypcChl (B COOTBETCTBUH C CO/iePKaHUeM IUCIUITAHBI):

1) uTepHeT-pecypchl 3/1eKTpoHHOTr0 nopTana Mucturyra UTMM;

2) ITaket mporpamm « MOHTE» - crielipani3upoBaHHOe yuebHO-MeTOAMUeCKoe TIPOrpaMMHOe
obecrieueHue, paspaboraHHoe Ha Kadezpe MPUK/Ia[HON TeOPUM BepOSTHOCTeH U TIpeiHa3HAUEHHOe JI/Is
VIMUTALJMOHHOT O MOZe/IMPOBAaHUS C/TyYalHbIX CTaTUCTUUECKHU YCTOMUYMBBIX SKCIIePUMEHTOB;

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

7. MaTepHa/IbHO-TeXHHYECKOe o0ecreyeHHe JUCHUIIMHBI (MO/Y /1)

YueOHble ayfUTOPWU [/ TIPOBeJeHHs] y4eOHbIX 3aHSTHH, MpPeAyCMOTPEeHHBIX 00Opa3oBaTenbHOU
MIPOrpaMMOM, OCHalleHbl MYJbTUMeAUMHBIM 000pyZoBaHUeM (TIPOEKTOP, 3KpaH), TeXHUUeCKUMHU
cpezncTBaMu 00yueHHsi, KOMITbIOTePaMH, CreLuaJru3upoBaHHbIM obopyzaoBanueM: 1. OC Microsoft
Windows. JluieHsus 1o mognucke Microsoft Imagine, rog mpoasenus mogmuckd — 2016, cpok
TIOATIMCKU 3 roza, JIOroBOPp 39-3K-16
2. Microsoft Office 2007 Microsoft Open Licence, rog nmokynku — 2007. Homep sutjersuu 42961270
3. Bpay3ep Google Chrome. ITpegocraBnsieTcsi 6ecrijiaTHO Ha YC/IOBHUSIX JIMI[EH3UOHHBIX COTJIAIlIeHUi
Ha IIporpamMMHoOe obecrieueHne C OTKPBITbIM VCXO/HBIM KOZIOM
4. [TpocMmoTpIMK pdf-nokymeHTOB Adobe Reader. becrniiatHoe 1o



(https://get.adobe.com/ru/reader/otherversions)

5. AntuBupyc Kaspersky. I1O npuobperero B Hosiope 2016 r asis uactutyta UTMM, Koy y cucT.
aZIMUH.

6. Microsoft Visual Studio. JIuueH3us o MOAMNUCKe Microsoft Imagine
7. Tlaker nporpamm «MOHTE» CTieliMa/Ti3MpPOBaHHOe  yuebHO-MeToAnuecKoe IpPOrpaMMHOe
obecrieueHre, pa3paboTaHHOe Ha Kadeape MPUK/IAJHON TEOPUM BEPOSITHOCTEH C WCIIO/Ib30BaHUEM
cpennl pa3paboTku cemeiictBa Microsoft VisualStudio (muiiensust mo mogmnucke Microsoftlmagine).

[MTomertieHusi A1 CaMOCTOSITe/TbHOM paboOThl 00yYarOLMXCsl OCHAllleHbl KOMIBbIOTEPHON TeXHUKOH C
BO3MOJKHOCTBIO TMOAK/IOUeHUss K cetd "VHTepHeTr" u obecrieueHbl [OCTYIIOM B 3/I€KTPOHHYIO
MH(pOpMaLMOHHO-00pa3oBaTe/IbHYI0 Cpefy.

IIporpaMmma cocTtaBieHa B cooTBeTcTBUM ¢ TpeboBanusimu OC HHI'Y 1o HampaB/ieHHIo
noaroToBku/cneruanbHoctu 01.03.02 - [MpukiiajHas MaTeMaThkKa ¥ UHGOPMaTHKa.

ABTOp(bI): @enoTKMH Muxann AH/ipeeBUY, TOKTOP (DH3UKO-MaTeMaTUUeCKUX HayK, TTpodeccop.
3aBenyromuii kadeapoii: 3opuH AHpeli BiagumupoBry, JOKTOP (PU3HMKO-MaTeMaTHYeCKruX HaykK.

ITporpamMmMa oob6peHa Ha 3ace/jlaHUM MeTOANUeCKOM Komuccuu ot 17.12.2025, mpoTokos Ne IpOTOKO/
Ne6.
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