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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

desimesibHOCMU.

(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: 3aodauu
npumeHsimb ¢yHOameHmanbHbIMU 3Hamb: KoHmponbHas SK3AMEH:
hynoamenmanvhbie | 3 apuanu, noayuenHbiMu 6 - obwjue 80npochbl o paboma 3adauu
SHAHUA, NOYUEHHBIE | 610 cmu Mamemamuueckux u | Mupogosspenueckux e3ensidax Ha | Cobecedoeanue
¢ o6nacmu (unu) ecmecmeeHHbIX HayK cayuatiHble fieneHus U Ha Tecm




npeomemom meopuu
gepossmHocmeli U npedMemom
mamemamuueckou
cmamucmuku;

11) ocHogHble 3a0auu
mamemamuueckou
cmamucmuku;

12) memoOb! 8bluUCAeHUS
8bIOOPOUHBIX XapaKmepucmux
cmamucmuuecku ycmouiuugozo

SKCnepumeHma,

OIlK-1.2:

Ymemb:

- aHaAU3uposamb u
UCNO/b308aMb OCHOBbI 3HAHUL
meopuu geposstmHocmeti u
Mamemamuueckol cmamucmuku
0115 popmupoeaHusi
¢unocogpckoli nozuyuu Ha
cayuatitble S8AeHUs, NPOYecchl U
IKCnepumMeHmbl;

-06/1a0amb cnocobHOCMbIO K
paspabomke Memo0oe u3yueHust
DA3AUYHBIX KOAUYECMBeHHbIX
Xapakmepucmuk peanbHbix
cmamucmuyecku ycmouuusbix
npoyeccos;

- NOHUMAMb pasauyHble
Nno0xo0bl NpedCKa3aHus
cAyuatiHbIX feeHuli Ha ocHoge
noHamuti cxooumocmeil
nocsnedogamenbHOCMu
CAYUALHbIX 8eNUYUH;

- cobupams, obpabambigamsb u
UHmMepnpemupoeamb
cmamucmuyeckue 0aHHble
COBPEMEeHHbIX HayUYHbIX
Hab100eHull Had CA0NHCHBIMU
3KCNepuMeHmamu 8 yCAo8usix
pasHozo poda
HeonpedeneHHocmel;

- 061a0amb cnOCOOHOCMbIO 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 No36o/sIloM  U3yuumsb
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

3aoauu
KoumponbHas
paboma
CobecedosaHue
Tecm

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 HagbIKamu
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. ®emotkuH M.A. JIeKuyu Mo aHaMU3y CJIydaiiHbIX siBJieHUd. — YueOHUK. M.: Hayka —Pu3MaTiur,
2016. 464 c. (250 3K3.).
2. ®enotkuH M.A. Mogieny B Teopuy BeposiTHOCTel. — YuebHuk. M.: Hayka — ®usmatur, 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 TOHATHS TeOPUU BeposaTHOCTel. - M.: Hayka, 1974. 119 c. (100
9K3.).

13. Kpamep I'. MaTemaTtrueckrie MeTOAbl CTaTUCTUKU. - 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. ®oHJ OLEHOYHBIX CPEJCTB /I/Ii TEeKYI[ero KOHTPOJIA YCIeBaeMOCTH U HNPOMEeXYTOYHOMI
aTTecTaly Mo JUCIUIIHHE (MO/Y/II0)

5.1 TumnoBble 3da/laHUA, H806X0]_'[I/IMLIE AJIA OL€HKHM Ppe3y/ibTdTOB Oﬁy‘IEHl/Iﬂ npu mnpoBegeHHUU
TEKYIIEero KOHTPOJ/IA YCII€BA€MOCTH C YKd3dHHUEM KPUTE€PHUEB UX OLl¢HUBAHUA:

5.1.1 TunoBble 3ajaHusA (OLleHOYHOE CPeACTBO - 3ajfauM) /JIA OLeHKH C(hOPMHPOBAHHOCTH
kovmerennuu OITK-1:

1. ITyctb fOoCTOBEpHOE

cooeitie W = {w1, w2, w3, w4}u P(w1) = P(w2) = = 3/8, P(W3) = P(W4) = 1/8, A = {w1, W3},
B = {w2, w3}, C = {w2, w3}. IToka3aTb, uTo cobbITUs A, B, C He SIBJISIIOTCSI He3aBUCUMBIMU B
COBOKYITHOCTH.

2. ITo yemm npoussogurcst 1000 He3aBUCUMBIX BLICTPeJ/IOB. BeposiTHOCTS I0I1a/jaHuisl B LieJib IIpU
ogHoM BeicTpesie paBHa 0,002. Vicrionb3yst TabMuLIbl, BEIUMC/IUTL BEPOSTHOCTh TOTO, UTO B pe3y/ibTaTe
cTpesnbObl OyzieT 3a(hMKCMPOBaHO He MeHee YeThIPEX IoTaZlaHuil.

3. HekTo kyrmmn 300 KapTouek AJist Urpbl B THpaxke "CriopTioTo 6 13 49". Ha ka0l 13 3Tux
KapTo4eK OH CTy4aliHbIM 00pa30M M He3aBUCUMO OT OCTa/IbHBIX KapTOUeK OTMeuaeT TOJIBKO IIeCTh U3
49 pa3nUuHBIX BUAOB CrIOpTa. MaKCUMasbHbINM BHIMTPHILI Ha KaXKYH0 KAPTOUKY BbITa/laeT, eC/ii HEKTO
OTMETWJI Ha 3TOU KapTOUKe LIeCTb BUJIOB CIIOPTa, KOTOPbIe COBMAZAOT C HerpeJAHaMepeHHbIM
BbIOOpPOM 111eCTh U3 49 CTIOPTUBHBIX HOMEPOB JIOTePeHOM Komuccreli. KakoBa BepOSITHOCTb TOTO, UTO
HEeKTO T0JIyYUT POBHO /jBa MaKCUMaJ/IbHbIX BbIMIPbILLIA?

5.1.2 TumnoBble 3ajjaHus (OLEHOYHOEe CPeACTBO - 3ajiauM) AJIA OIeHKH C(HOPMHPOBAHHOCTH
kKomnerennyu OITK-3:

1. CobbiTus A1, A2, ..., An HE3aBUCHMMBI B COBOKYITHOCTH U BeposiTHOCTb P(Ak) = pk. Haliti
BEPOSITHOCTH CJIeIYIOIIUX COOBITHIA: 1) He TIPOM30MAET HU OJHOTO U3 COObITHM A1, A2, ..., An;



2) TIpou30MAET XOTs ObI OHO U3 COObITHI A1, A2, ..., An; 3) TIPOU30UAET OAHO U TOMBKO OZHO U3
cobwITH# A1, A, ..., An.

2. HaiiTu 3aKOH pacripefieieHust C/iydaiHoi Besuntbl (W) =

= (X(W))2 + 2, eyiv c/lyvaiiHasi BeJIMUMHA X UMeeT TVIOTHOCTh fX(x) = = S—1(2p)_1/ 2exp{—
x2/(2S2)},5> 0, ¥ <x<+¥.

3. ITycte X1, X2, X3, X4 ABAAIOTCS NOMaPHO HEKOPPeIMPOBaHHBIMU C/y4alHbIMU BeslnurHaMy. Hantu
ko3¢ dunment koppessituu corr(h1, h2) aByx ciyuaitteix Benmuun h1 u h2, rae ciyuaiinas
BemurHa h1 = X1 + X2 u cyyaiinas Benmunna h2 = X3 + X4,

Kpurepumu orjeHnBaHus (0L[eHOUHOE CPeACTBO - 3afauu)

OueHka Kputepuu orjeHuBaHUsA
BrinosiHeHb! Bce Wiy O0JIbIIas YacTh STAIOB penieHnd 3a4a4n Ui 3a/idada pereHa C
3a4TeHO
He3HaUuTe/IbHBIMU HeJOUeTaMU. Pe3y11bTaTBI pa60T1>1 TrpeacTaBJ/IEHBI IIperoJaBaTe/Il0 B CPOK.
BBbIMo/IHEHBI He BCe TIPaKTUUECKUe 3a/IaHUS UM BBITIOJTHEHBI HE B TOJTHOM 00heMe (TIpe/iCTaBIeHo
He o o
He II0/IHO€ OITMCaHKe 3TAallOB BBITIO/IHEHHWA 3d/JdHKWH, TTIO/TYyYE€H HEBEDHBIW OTBET, Pe3Yy/IbTAThI
3a4TeHo
paboThI He TIpe/ICTaB/IeHbI ITPeTo/aBaTeo).
5.1.3 TumnoBble 3ajaHus (oueHOYHOe cpeAcTBO - KOHTpo/ibHass padora) I OLEHKH

copmupoBanHocTu KomnereHuu OITK-1:

1. Mycts x1, X2, ..., Xn CyTh pe3yJibTaThbl N HE3aBUCUMbIX TIOBTOPHBIX HAOJIIOI€HNH Ha/l CTyualiHOM BETMUMHOMN X, PacIipe/ieieHHOH 110
3akoHy [TyaccoHa ¢ HeM3BeCTHbIM TapameTpoM g > 0. [list onieHKM Q BbIOpanu GyHKLMIO BUAa qn* = = gn*( x1, x2, ..., Xn) = n-
1(x1 + X2 + ... + Xn) OT pe3y/bTaTOB Hab/OjeHNI. Onpe/ie/NTh, SIB/ISTFOTCS JTM 9Ta OLjeHKa HeCMeIleHHOM.

2. Ilyctb x1, X2, ..., Xn CyThb pe3y/bTaThbl N IOBTOPHBIX He3aBUCHMbIX Hab/IIO/|eHNI Haj, C/Ty4aitHOU
BeJITMYMHON X, MHTerpasbHasl (DYHKLUs paclipefiesieHnst KOTopod F(X; () M3BecTHa C TOYHOCTBIO /10
rapamMerpa q, q iQIR U MyCTh OlleHKa gn* = gn*(X1, X2, ..., Xn) eCTb HeCcMellleHHas OLieHKa 151 q,
npuuem D(Qn*(X1, X2, ..., Xn)) < ¥. Onpegenuts, sBasetcs i (n*(X1, X2, ..., Xn))2 HeCMelLeHHOM
OLIeHKOM 2.

3. IycTh X1, X2, ..., Xn CYyTh pe3yJ/IbTaThl N HE3aBUCHMbIX ITOBTOPHBIX HAO/TFOIEHUH HaZl ClTyJYaiHOU

BeJTMUMHOM X C IJIOTHOCTHIO pacripesenenus f(x; (), kotopas pasHa (b - q)” 1 nipu X | (4, b) u paBHa

Hy/mo mipu X | (Q, b). 3geck b siBIs€TCA U3BECTHBIM MapamMeTpoM, a ( < b ecTb HeU3BeCTHBIM TTapameTp.
* *

[1711 oLIeHKM HeM3BeCTHOTO TapameTpa ( BbiOpamu GyHKIuio qn = qn ( X1, X2, ..., Xn) = min{x1, X2,

..., Xxn} Orpeie/uTh, ABJSIETCS I BEIOPAHHAs OI[eHKa COCTOSITEe/TbHOM.

5.1.4 TumnoBble 3ajaHus (omeHo4YHoe cpeAcTBO - KoHTpo/ibHasi pa®oTa) /i  OLEeHKH
cpopmupoBanHocTu Komnerenyuu OITK-3:

1. ITycTb X1, X2, ..., Xo — pe3y/bTaThl N TTOBTOPHBIX HE3aBUCUMBbIX Hab/MOjeHUH HaJ, ClTyyaiiHON Be/TMYUHOM X,
dbynkIms pacrpezenernst Kotopou F(x; 1, (02)2) U3BeCTHA C TOYHOCTHIO [I0 TTapaMeTpoB (i1 U (e, Te g1 = MX,
(g2)2 = DX. [Ins otleHKH miapaMeTpa 2 BbIOpamy hyHKLUIO BUjA

Qe = go(X1, X2, ooy Xn) = (M= Dap[(X1- )2+ (X2 - )2 + ...+ (Xn - )2]i,



rje BemMunHa= n-1(x1 + x2 + ... + xn). Onpe/ie/INTh, SB/ISETCS BhIOpaHHAs OljeHKa
rnapaMmeTpa (2 HeCMeIlleHHOM.

2. Tlycte x1, X2, ..., Xn — Pe3yJIbTaThl N TIOBTOPHBIX HE3aBMCUMBIX HaO/TFO/IeHUH Ha i HOPMaIbHOW CJTydaiiHOM BEJTMUMHOMN X €
HyJIeBBIM MaTeMaTUYeCKUM O>KHJaHHEeM U HeM3BeCTHOH Aucriepcreil = DX. B KauecTBe OLjeHKM rapamMeTpa ¢ BbIOpaHa CTaTHCTHKA
Buzia qné¢(X1, X2, ..., Xn) = n-1[(X1)2 + (X2)2 + ... + (Xn)2]. OnpesiennTh, SIB/SETCS JIM AaHHAsH OLjeHKa 3((eKTHBHOH.

3. MeTojoM  MOMEHTOB  HAaWTM  OLIEHKY  HEW3BeCTHbIX  IapameTpoB (2 > (1 ciayuaifHON  BeJMUMHBI X,  IJIOTHOCTB
pacripegenenns £X(x; g1, 02) KOTOpPO#i paBHa HyJmo rpH X | (1, 2) 1 paBHa BemunHe (42 - /1)-1 mpu x ) (91, g2).

MeTo/j0M MOMEHTOB HalTH OLIeHKY Hen3BeCTHbIX MapaMeTpoB g1 u 0 < g2 < 1 HerpepbIBHOM CTy4aitHOM BeTMUUHEI X, TJIOTHOCTD
pacrpegenenvst fX(x; q1, 92) kotopoii onpesiensiercs opmysoit 92 f1(x) + (1 - q2) f1(x - ql), rge f1(x) = = (2p)-1/2exp{-x2/2}.

Kpurtepuu onjeHuBaHus (oLjeHOUYHoOe cpe/icTBO - KoHTpo/IbHas padoTa)

Orjenka KpuTtepuu orjeHUBaHUS

CTyJeHT NOyun/ BepHbIM OTBeT BO BCex 3afiaHusix. [Ipy 3TOM CTyJeHT NpoAeMOHCTPUPOBa
3HaHUe JJOTI0/THUTeIbHOTO MaTepuara.

CTyZleHT NOTy4Yn/T BEpPHBIA OTBET BO BCeX 3a/laHUSX.

CTy[ieHT TIOTyYu/ BePHBIM OTBET B OOJIBIIMHCTBE 3aZlaHuM.

CTYAEHT penui 60]'[]:H_Iy}0 YacCTh 3a/ia4 C He3HaUMTe/IbHbIMH HeJOUeTaMu.

CryzeHT peru O0JIBIIYIO YacThb 3a/iau C CYIeCTBEHHBIMU He/JOUeTaMHU.

CryzieHT forycKaeT rpyOble OmMOKY B pellleHNy CTaHJAPTHBIX 3a71ad.

OTCYTCTBI/IE 3HAHUHN MaTepud/id, OTCYTCTBYeT CITI0COOHOCTD pelleHns CTaHAapTHBIX 3aJa4.

5.1.5 TunoBble 3ajaHus (oueHouHoe cpeactBo - CoOeceoBaHHe) I OLEHKH
chopmupoBanHocTu KomnereHuu OIIK-1:

1. PoguTeny Ha3HaYM/IM CBOUM ChIHOBBSIM ITPEMUIO B C/Ty4ae yCIelIHOW Caud 5K3aMeHOB B IIKOJIe.
Maaiuii 6pat c1aéT 9K3aMeH C BeposiTHOCThIO 7/10, a crapimii — ¢ BeposiTHOCThIO 0, 25. Kakum
00pa3oM pouTe N [JO/DKHBI MO/Ie/TUTh TIPEMUI0 MeXK/1y ChIHOBBSIMH, eC/IA 9K3aMeH C/ia/l TObKO OJJUH
13 CbIHOBEM, U POZIUTe/IsIM He CO0OIIIaeTCsl, KTO U3 HUX CJjal 9K3aMeH?

2. B ropogax I'1 u I'2 HerpefHaMepeHHO MO0pachIBalOT UTPA/IbHYIO KOCTb M COOTBETCTBEHHO
CUMMEeTPUYHYI0 MOHETY. ITycTb coObITHE A 03HauaeT BbiNazieHue repba, a COObITHE B COCTOUT B TOM,
YTO YKCJIO BHITIABIINX OUKOB €CTh MPOCTOe UKC/IO0. JJoKaK1uTe He3aBUCUMOCTh COOBITHH A U B.

3. ITocne c6opKU KOMIbIOTepa MPOBepsieTCsl Ha/IeXKHOCTh ero (PyHKLMOHUPOBaHUS MyTeM 3arycKa Ha
3TOM KOMITbIOTepe ClieljuaibHON porpaMMbl. HaziexkHO coOpaHHBIN KOMIBIOTEP C BEPOSITHOCTHIO
0.999 naet MpaBU/IBbHBIN OTBET C MOMOIIIBIO TECTOBOM TIporpaMmsbl. Eciii KoMribtoTep cobpaH ¢
o1IMOKOM, TO OH /UMb C BeposiTHOCThO 0.01 aeT mpaBU/IbHBIN OTBET C TIOMOLLIBIO TECTOBOU
nporpamMMsl. KomnbtoTep cunTaeTcs HaZle)KHbIM, eC/Iv ITporpamMmMa Ipy MATH He3aBUCUMBIX 3aIlyCKax



JlaeT MATb pa3 MpaBWIbHBIM O0TBeT. HaliT KpUTHUeCKoe MHOXECTBO S /1 IPOBEPKU MTPOCTOU
napametpuyeckoy runotessl HQ: p = 0,999 npotus npocrou ansrepHatussl H1: p = 0,01. Beruncinrs
BEPOSITHOCTH OLIMOOK MepBOro ¥ BTOPOTO PoJa.

5.1.6 TunoBble 3asaHusa (oueHouHoe cpeacTBo - CobecefoBaHue) [Jisi  OLEHKH
copmupoBanHocTu KomnereHuu OITK-3:

1. B xBapTupe, cocTosiIel U3 4eThIpEX COODIIAOIINXCS ¥ PABHBIX 110 00bEMY KOMHAT, HAXOZASTCS
4n nemHOK. OOBEM KBapTHPHI paBeH V. OnpesieTh BEPOSITHOCTh TOTO, UTO B [1€PBOM KOMHATe
Oy/leT HaXOUTHCSI POBHO N TIBUTMHOK.

2. Cpeny Bcex coOOpaHHBIX KOMMBIOTEPOB 98% sB/IsITOTCS He OpakoBaHHBIMU, 1% MMEIOT yCTPaHUMBINA
Opak 1 1% KoMIbIOTepPOB OyyT C HeyCTPAHUMBIM OpakoM. BbIUKC/TUTL BEPOSITHOCTH TOTO, UTO B
pe3ysibTaTe KyIUIeHHBIX Hayjauy TPEX KOMITBIOTEPOB XOTs ObI 0J1H He OpaKOBaHHBINA U XOTsI OBl OAUH
C yCTPaHUMBIM OpakoMm.

3. [lyctb AByMepHas ciyyvaiiHasi BelMurHa X = (X1, X2) paBHOMEpHO pacripe/iesieHa B KBaJpare C2,
CTOPOHBI KOTOPOT'O COCTaBJISIIOT YTJbl P/4 C OCIMU KOOP/IMHAT Y PaBHBI 10 JJIMHe efuHULe. HaliT
(GyHkuMro perpeccuu RX2 | X1(X) ciyyaiiHOM BeJIMUMHBI X2 110 X1.

Kpurepuu ouennBanus (oneHouHoe cpecTBo - CobecefoBaHme)

OueHka Kpurepuu oLieHrBaHUs

3a4UTeHO CTy,LIEHT Aan pa3BepHy'TbII\/lI OTBET Ha BCe BOIIPOCKHI 6e3 CyLIeCTBEeHHBIX OIIKOOK.

He 3auTeHo [Ipu OTBeTe CTYJeHT JOMycKaeT rpyObie OIMOKM B OCHOBHOM MaTepHare.

5.1.7 TumnoBble 3ajaHusi (oueHoOuHoe cpeacTBO - Tecr) ANA oOUHeHKH C(HOPMHPOBAHHOCTH
Komnerenuu OIIK-1:



- imu— yanouanmn oowup.
ITyers £(w) ABaAEeTCA 0gHOMEepHOH coyuafiHol BenmarHOH Ha (0), &). OnpegensTs cOOTHOMEHNS MeXETY COOEITHAMHE,
EOTOpOE AEMAETCA OIIHCOUHEIM.
. Coburrae {o- (o) = a} = O {o: (o) < a}.

o
s Cofmmme {o: 5(0) rat = ( [ El@)<a+ 141 (9
=1
v  Cobmrmae {o:as E(m) < bjs &
o
»  Cobmrme {o: i) =a} = [ &(0)<a+1/i}o: £e) < a}.
i=1

2. IIycre ¢ € R ® E(w), 1{w) AEIAKICA COyYaHHHME EenEdHHEaMH. ONpegenwTs VIEepEISHHE, KOTOpoe OVIET
OMHOOTHEIM.

v  $ymEmmd ci(o) ABTIETCA coyYafEHOR BeTHUHHEOH.

o  Dymemma c(5(w) + n(o)) AETISTCA CIYIAHEOH BeTHIHEOE.

o PymEmma c(£(o) — (o)) IEITIETCA CTyTafEOHR BeTHIHEOH.

. $yurmma | £(w)| #e sE1seTca cryualinok senmumHOE. (+)

3. Tan — MHOMECTESHHEN ERIOOP.

IIycre F(x) AEIA€ICA HHTErpansHOR QyHENHeH pacopefencHHs cIyYafnacH semranms £, ONOpeJelATh NpPAEHIBHEE
COOTHOIIEHHA.

. Hueer mecTo cooTHOmenne A(+o) = 1.

. Hueer MecTo cootHomenne f(—x) = 0. (+)

. Hueer MecTo cooTROmeRRE F(+w) = 1. (+)

. Hueer MecTo cooTHomenne f(—x) = (.
4. Tam — mpoEEpEa OTEETOE.

ITycte Fix) ABIEETCA HHTErpalbHOH (YHEIHER paclpeleleHni CHETYIApHOR cIy4aiHol semmarHe £(n): 0 — [0,1].
BrrmcnaTe suavenne dyaman F(X) mpa: 1) x = 10/27; 2) x = 20/27; 3) x = 22/27.

Oteer gna sagaum 1): F{10/27) = 1/2;
OTEET AnA sagaqm 2): F(20/27) = 5/8;

oTEeT Ana sagawm 3): F{22/27)=3/4.

5.1.8 TumnoBbie 3ajaHusa (omeHO4YHOe cpeAcTBO - TecT) /1A OLEHKHU
komneteniuu OITK-3:

10. Tan — oguHOYHEIA BEIDOD.
IIycte Fix) aengerca wHHTerpameHoR dyHEUMell pacOopefeleHHM” CIVHaiiHON BeTHYHHEL £
OmpeneTaTs IPaEHIEHOE VIBEPHIeHHE T
¢ Eom—-w<a<h<+mo 10 P({0:asi(n)<b})= Fla) - Fb).
¢ Ecm—w<aq<b<+w, To eepoaraocts P({0: a £ &(w) < b}) < < Fla) — F(b).
¢ Ecmu—o<a<b<+mw, To Bepoaraocts P({0: a < £(0) < b}) = F(5) — Fla). (+)
¢ Ecom-w<a<b<+w, 1o Bepoxrsocts P({0: a < E(@) < b}) = = F(b) — Fla).
11. Tan — ogHHOIHEIH BEIOOD.
IIycTe 9HCIOBAT MOCIEAOBATEIRHOCTE {Gn 7 = 1} VIOBIETEOPAST YCIOBHAM: @l < @2 < ... < an <

“an+1<..<au lm a,=q OnpeneIHTs BepHOES COOTHOIISHHE.
n—o

¢ Iueer mecto P{{n: £(w) <a}) = P( D{W? Z(m) <ayt).
n=1

+  Imeer mecto P({0: &(0) <a}) <P( D{[}Di Elw) <a,}).

n=1

*  Imeer mMecTo cootnomenre P( lim {o: &(w) < a,}) = F(a). (+)
n—xo
*  Hwmeer mecto P({o: £(w) <a})=P( F]{m SE(@) < ay}).
n=1

12. TEn — MHOXKEeCTEEHHEIH BEIDOD.
I[IycTe 4ECTORad MOCIEIOBATEIEHOCTE {ax; #1 2 1} yAOBICTEOPAET YCIOBHAM: a1 > @2 > .. > an™
Fan+1> >au m a, =a OnpeneTdTs BepHEIE BRICKA3BIBAHHA.
n—sx

*  Hmeer mecto P({0: £(0) £a}) = P( F] {o: E(@) = an}).
n=1

o Tueer vecro P({o: £(@) <a}) <P( ] {0 5(@) < a).
n=1

*  meer mecto P( ﬁ {o: (@) <an}) =P( lim {o:%0) <a,}).(+)
n=1 n—sx

*  Hmeer mecTo cootHomenme P({o: &(w) < a})= lim Fla,). (")
e

copmupoBaHHOCTH



Kputepun oneHuBaHus (0L{eHOUHOEe CPeACTBO - Tecr)

Orenka KpuTtepuu orjeHUBaHUS
3auTeHO Kak MUHUMYM 80% TipaBU/IbHBIX OTBETOB B TECTe
He 3aUTeHO MeHee 80% NpaBU/IbLHBIX OTBETOB B TECTe

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

Ixana OIl€eHUBAaHUA C(l)OpMI/IPOBaHHOCTI/I KOMHETeHI_[l/Iﬁ

YpoBen
b
chopmu HeyA0BJIeTBOP Y/I0BJIETBO O4YeHb
TJI0XO0 XO0pOIIo OT/IMYHO MPEeBOCX0/{HO
PpOBaHH HMTe/IbHO PHTe/IBHO X0poIo
ocTH
KOMIIeT
eHIUH
(uHpUK
aropa
AOCTHXK He 3a4YTeHO0 3a4YTeHO0
eHus
KoMIeT
eHIHIT)
YpoBeHb
OtcyTcTBUE YpoBeHb poBet
o » 3HaHUM B
3HaHUU MuHuManeH | 3HaHWM B obbene YpoBeHb
TeOopeTHUecKoro 0 obneme, ’ 3HaHUH B
YpoBeHb COOTBETCTBY YpoBeHb
MaTepuasa. . JIOIyCTUMBI | COOTBETCTBY obneme, -
3HaHUM HIDKe L 1o1leM 3HaHUH B
HeB03MO>KHOCTB Yl ypOBeHb 1o1eM COOTBETCTB
MHUHHUMAaJ/bHbIX o rporpamMme obbeme,
3HaHUS | OL|EHUTb IOJHOTY N 3HaHUN. rporpamMme yIoILeM
o TpeboBaHMH. TIOJTOTOBKH TIpeBBIIIAOLIe
3HaHUI [JonyieHo MOATOTOBKH rporpaMme
Nwmenu mecTo . Jomy1ieHo M IIpOrpammy
BCJ/Ie/ICTBUE MHOTO . Jomy1ieHo MOArOTOBK
rpy6ble ommbKN HEeCKOJ/IbKO [O/ITOTOBKHU.
OTKasa HerpyO0bIx HECKOJIbKO u. Ommbok
HeCyllecTBe
obyuaroiierocs ot o1IboK Herpy6bIx HHEIX HeT.
oTBeTa ormbok
oumbok
[IpogemoHc
TPUPOBAHBI
IIpogemoHc Pup
IIpogemoHc | Bce
IIpogeMoHC | TpUpOBaHEI
TPUPOBaHbl | OCHOBHbIE
TPUpPOBaHbl | Bce
BCE yMeHusl. IIpomemMoHCTp
OCHOBHbIe OCHOBHbIe
OrcyTcTBUe OCHOBHBIe PerreHs! VPOBaHbI BCe
ITpu perieHnu YMeHHSI. yMeHusl.
MHHHUMaJbHBIX YMeHUSI. BCE OCHOBHBI®
o CTaH/apTHBIX Pemens! Perens! Bce
yMeHU. PellleHbl Bce | OCHOBHbIE YMeHUSI.
3a7lau He TUIIOBBIE OCHOBHBIe
HeBo3MoXHOCTh OCHOBHBIE 3a/iauu C PetiieHs1 Bce
MPOZIEMOHCTPUP | 3a/lauu C 3a7lauu C
OLIeHUTDb Hajlnuue 3a7lauul. OTZAeNbHBIM | OCHOBHBIE
YmMeHus o OBaHbI HerpyObIMH | HerpyObIMU
yMeHuit BeimonHeHsl | u 3a/aun.
OCHOBHBIE ommbKaMu. | ommbKamu.
BC/Ie[ICTBHE BCe 33/laHMsl | HecyllecTB | BpinosHeHsl
yMmenus. Vimenu | BeinonHeHsl | BbimonHeHbl
OTKasa B [I0JIHOM €HHBIMU BCe 3a/laHus, B
MecCTOo rpy0Obie BCE BCe 3aIaHus
obyuarorerocs ot obbeme, HO | HezjoueTaM | IOJIHOM
omubKu 3aflaHusl, HO | B TIOJIHOM
oTBeTa HEeKOTOpble | U, obbeme 6e3
He B obbeme, HO
c BBITIO/THEH HeJ|04ueToB
[I0JTHOM HEKOTOpble
HejloueTaMH | bl Bce
obbeme c
3aflaHus B
HeJloueTaMu
[0JTHOM
obbeme
HaBeiku | OtcyrcTBUe [Ipu perenun Nwmeetcsa ITpogemonc | IIpogemonc | IIpogemonc | IlposemoHcTp
0a30BbIX CTaH/|apTHBIX MHUHUManbH | TPUPOBaHbl | TPUPOBaHbl | TPUPOBaHbl | MPOBaH
HaBbIKOB. 3ajlad He bl HAbop 6asoBble 6asoBble HaBbIKU TBOPYeCKU
HeBo3MOKHOCTb MIPO/IEMOHCTPHD | HaBBIKOB HaBbIKM TIPY | HaBBLIKW IIPU | TIpU TIOAXOZA, K
OL|eHUTh Haluuue | OBaHbI Oa3oBble | IS peleHUn peleHnn perieHn: perIeHHI0
HaBbIKOB HaBbIKU. VIMenu | peleHus CTaHJAPTHBI | CTAHJAPTHBI | HeCTaH[apT | HeCTaHJApTHBI
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OTKasa HEKOTOPBIM Ge3
HEKOTOPbIM oLmboK 1

o6yyarorerocsi 0T | OIMOKM " oLIMbOK U
u HEZ0UeTOB

oTBeTa HeZloueTaMu HeZI0ueToB
HeJloueTaMu

MIkana OLl€cHUBAHUA ITPHU l'lpOMe)KyTO‘—lHOi/i aTTeCTaluu

Onenka YpoBeHb NOJrOTOBKH
MPeBOCX0/{HO Bce KommeTeHIMM (4acTW KOMIeTeHLMH), Ha (OpMHpOBaHMe KOTOPHIX HarpaB/eHa
[JUCLIMIUTAHA, COpPMHPOBaHBI Ha YpPOBHe He HIDKe «IIPEeBOCXOAHO», IMPOJEeMOHCTPHPOBAHbI
3HaHUS, YMeHUs, B/afleHuss [0 COOTBETCTBYIOLMM KOMIIETEHL[USSM Ha YPOBHe BbIlIe
TIpe/lyCMOTPEeHHOT0 TIPOrpaMMOi
OT/INYHO Bce KommeTeHIM (YacTW KOMITETeHLMH), Ha ()OPMHpOBaHHe KOTOPBIX HarpaBieHa
JUCLIIUIMHA, chOPMUPOBaHBI HAa YPOBHE He HIDKe «OTJIMYHO».
3auTeHo O0uYeHb XOPOIIIo Bce kommeTeHIMM (YacTd KOMIlETeHIMH), Ha (OpMUpOBaHME KOTOPLIX HarlpaBjeHa
[IUCLIMTUTAHA, CHOPMHUPOBAHBI HAa YPOBHE He HIDKE «0UeHb XOPOIIO»
XO0pOLIo Bce KommeTeHIM (YacTW KOMITeTeHLMH), Ha ()OPMHpOBaHHe KOTOPHIX HarpaBieHa
JUCLIMIUIMHA, COPMUPOBAHBI HAa YPOBHE He HIDKE «XOPOLIO».
yjaoB/ieTBOpUTeNnb | Bce KommereHIMM (W4acTd KOMITETeHL[MH), Ha (OPMHMPOBAHHe KOTODBIX HarpaBieHa
HO [JUMCLUIUIMHA, COPMUPOBAHBI Ha YPOBHE He HWXKe «y/OBJIETBOPUTENBHO», TIPU 3TOM XOTs Obl
O/iHa KOMIIeTeHIMs1 ChOPMHUPOBaHa Ha YPOBHE «Y/I0B/IETBOPUTE/ILHO»
HeyjoB/eTBopuTe | XOTs Obl OHa KOMIIeTeHLMst CQOPMHUPOBaHa Ha YDOBHE «HEY/|OB/IETBOPUTE/IBHOY.
JIbHO
He 3a4YTeHO
TJI0X0 XoTst 6b1 0Z]HA KOMITETEHLMs1 CHOPMUPOBAHA HA YPOBHE «ILIOXO»

5.3 Tunossble KOHTPOJ/IbHBIE 3adadHHUA HW/IH HHbI€ MaTepHd/Ibl, HEOGXOAI/IMBIE AJIA  OLl€eHKH
pPe3y/ibTdTOB oﬁyqel-ma Ha HpOME)KyTO‘-IHOﬁ dTTeCTdallU1 C YKd3dHUE€EM KPpHUTEpHEB HX
OIléHUBAHUA:

5.3.1 TunoBble 3ajjaHus (OLEHOYHOEe CPeACTBO - 3ajiauM) A OIeHKH C(hOPMHPOBAHHOCTHU
kovmnerenuu OITK-1

3ATAYUA Ne 1

B cuctenme oopaumat XO1 mapucosans: mpavoyromemms IT= {(x, ¥): -2 Sx =2, -3 =y = 4}, xeagpar K = {(x, ¥):
0=2x=1,02y= 1} u durypa ¢, orpanHIeHHAR THEHAME: V' = X . ¥ =4 B npauMoyTonsHAE HaYIaTy CTAEHTCA TOUES.
HafiTh EepoATHOCTE TOTC, 9T0 OHA MOMAJeT IHOC Ha KBagpat K, nrbo Ha darypy €.

OT1EET: HCEOMAA EEPOATHOCTE pasHa 11/28.

3ATAUA N 2

B pymeent mapret ¢ 13 g0 15 9acoE. pasHOBEOSMOEHO B M0GOH MOMEHT EpEMeHH H3 3TOT0 HHTEpEATA, JOIEHE
nogo#ita AEa GypProHa ¢ OpoAyETaMH. B SASEHCEMOCTH OT CHTYAIHE NepEEIE HS HEX MOKET SAHHMATh MECTO PasTPyIEH
auto 30 MEHYT ¢ BepoaTHoCcTER (.4, mHOC 43 MEHYT ¢ EepoaTHoCcTEi0 0.6, HaffTn EepoATHOCTE TOTO, ITO ETOPOMY
typrouy OpHIeTCA OAHIATh OCEOOOHIEHIA MECTa PAsTPVSKH, Ho He Oomee 13 ammEyT.

OT1EeT: HCEOMAA EEPOATHOCTE IPHOIHSHTENEHD pasHa (,092.



5.3.2 TunoBble 3ajaHus (OLleHOYHOE CPeACTBO - 3afauu) /A OLeHKH
komneteniuu OITK-3

ZATAUA N 3

Crpenor, mMed 4 DaTpOHA, MPOHIEOJHT EEICTPENEl [0 MHNIEHH A0 NepEOr0 NONAJaHHY E Hee HIH 10
HSpacKoJOBEHMA BCEX MaTPOHOS. BepoATHOCTD MONANAHMA B MENIGHE IPH EA#T0M BHICTPeNe, HESAEHCHMO OT JPYIHN,

paBHa BEIHTHHE § IIycTe coywafiHad BelMHYRHA £ OOpefenieT HHCIC HIPACKOJOBAHHEIX NATPOHOE. DEMHCIHTE

11

eepoaraocTs P(2 < £ £4) agyua coocofaum: a) mepes pag pacnpegernenns, §) qepes YHEDHI pacnpemeneHHa.
OtBeT: HCEOMAd BepOATHOCTE pasHa 4/9.
JATAYA Ne 4

HaiiTs sakoH pacnpeenenns GepoATHOCTEH cuydaiinod senmannn 1) = £1— £, econ

(£1,£2) — AByMepHas HENPePhIEHAA CTyUAlHAR BRTHIHHE, HMEFMAA 5 MEPHYE0 IIOTHOCTE PacTIpefieTieHuA

(&) x=0,p=0,

E€poATHOCTEH BHIa f[.\] _'I.‘) = J € * - B
l 0, unaue.

JATAYA he 5

B norepee yuacteyror 500 wenoeer. ¥ cIOBHA JoTepeH TAEOEBEL 9T0 KEa#IHHE Hs ed yYaCTHHEOE, NOEYOad ORIET 33
100 pyCneft, mozer ¢ seporraecTsio (.008 saErpars npas cromvoctero 10000 pyOnel. Hafita sepoarHOCTd TOrO, ILQ )
OPTAHMEATOPE! IOTEPEH MOMYUAT OPHOEITE; §) YORTEM OpragnsaTopos cocTasaT 10000 pyGred; £) BEIUHCTIATE Takme
CpemHICKy TPHOELTE JaHHOH ToTepen.

OTEeT: ) BEPORTHOCTE TOTO, ITO OPTAHESATOPE! TOTEPER MOy AT MPROELTS, passa 0, 62884;
&) EEPOITHOCTS TOTO, 9T0 YOBITKH OpTanmsaTopos cocTasar 10000 pybnef, pasaa 0,1042;

5} SHaYeHHe cpefHeH NpHOBUH faHEOH noTepen pasao 10000,

Kputepumu orjeHnBaHus (OL[eHOUHOE CPeACTBO - 3afauu)

chopMupoBaHHOCTH

Onenka Kpurepuu orieHBaHUs

AOTOJIHUTE/IbHOT'O MaTepHraJid.

CTy,Z[eHT Aan pa3BepHYTbeI OTBET Ha BCe BOIIPOCKI ¥ IIPX 3TOM IIPOAEMOHCTPHUPOBAJI 3HaHKME

CTy,ZLEHT Aan pa3BepHyT1>H71 OTBET Ha BCe BOIIPOCHI.

CTYAGHT AaJ1 OTBET Ha BCe BOIIPOCHI, BO3SMO>XHO C HE3HAUYUTE/JIbHBIMU HeJ0UYeTaMU.

CTy,Z[EHT OTBETHJI Ha 60]'ILLLIYIO YUdCTb BOIIPOCOB C HE3HAUYUTE/IbHBIMH HEJOUETaMU.

CryzeHT oTBeTH/I Ha OOJIBIIYIO YaCTh BOTIPOCOB C CYLL|eCTBEHHBIMU HeZJ0UeTaMH.

3ajau.

HPI/I OTBeTE CTYAEHT JOITyCKaeT FPY6LIE OIIMOKU B OCHOBHOM MaTepud/ie U pelieHWH CTAaHAAPTHBIX

OTCyTCTBHE 3HaHUM MaTepuasa, OTCYTCTBYeT CIIOCOOHOCTh pellleHHst CTaHZAPTHRIX 3a/1au.

6. YueGHO-MeTOAMUECKOEe M HH(OPMaLMOHHOE 00ecrieyeHHe JUCIMILTHHBI (MO/y/151)

OcHOBHas1 MTeparypa:



1. ®enotkuH Muxaun AHzpeeBuu. JIeKIMU 0 aHA/TU3y CYYalHBIX sIB/IeHUH : yueb. mocobue asist
CTYJeHTOB BY30B, o0Oyuaroluxcs 1o HaripaBiaeHusM BITO 010400 "TIpukiaj. MmaTeMaTka U
rHpopmaTtrka" 1 010300 "dynaam. uHdopmatrka u uHbopM. TexHosorun" / HHI'Y. - M. : ®usmariur,
2016. - 464 c. - ISBN 978-5-9221-1679-4 : 599.50., 250 3k3.

2. ®enoTkMH Muxann AHpeeBrd. Mojiei B TEOPHUH BEPOSITHOCTeH : yueOHUK. - M. : ®U3MaT/IUT :
HHI'Y, 2012. - 608 c. - (bubsmoreka Huykeropozickoro rocyZiapCTBeHHOro yHHuBepcuTera um. H. U.
Jlob6aueBckoro). - ISBN 978-5-9221-1384-7 : 600.00., 200 3k3.

3. COOpHUK 3a/1au TI0 TEOPUM BEPOSITHOCTEl, MaTeMaTUYeCKOol CTaTUCTUKe U TEOPUH CTyYalHbIX
byHKuuMi : yue6. mocobue / mox obmr. pen. A. A. CBeliHUKOBa. - U3z, 3-e, nepepab. - CII6. ; M. ;
Kpachopap : Jlanb, 2007. - 448 c. : un. - (Jlydime Kaccudeckve yueOHUKA. MaTemaTrKa)
(Knaccuueckue 3a/JauyHAKA ¥ MPAKTUKYMBI) (YueOHUKY 17151 By30B. CrieljuasibHasi iuTepatypa). - ISBN
978-5-8114-0708-8 : 271.92., 1 5k3.

4. IupsieB Anbbept HukomnaeBuu. BeposiTHOCTS : yueb. /71 By30B 10 (1i3.-MaT. HarpaB/ieHUsIM : B 2 KH.
KH. 1. DnemeHTapHas Teopust BeposiTHOCTel. MaTemaTueckre OCHOBaHUS. IIpesenbHbIe TeOpeMBI. -
W3p. 3-e, mepepab. u for. - M. : 3a-Bo MITHMO, 2004. - 520 c. - ISBN 5-94057-036-4. - ISBN 5-
94057-105-0 (xu. 1) : 62.00., 1 3k3.

5. ®enotkuH Muxaun AxzapeeBud. OCHOBBI TIPUK/IATHONW TEOPUU BEPOSITHOCTEH U CTaTUCTUKY : yuel.
JUTS CTYZIEHTOB BY30B, 00YYaroIUXCs 10 crieljuaibHOCTH "TIprK/iafiHasi MaTeMaThKa U MHpOpMaTHKa'" 1
1o HaripaB/ieHuto "TIpukiagHasi MaTeMaTrKa U nHGopMaTuKa'". - M. : Bricias mikosa, 2006. - 368 c. :
ui. - ISBN 5-06-005328-8 : 215.60., 183 3k3.

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

7. 3opuH AHjpel Bnagumuposuu. MogenvpoBaHye CliyyaliHbIX BeJIMUUH W TIPOBepKa TUIIOTe3 O BUJe
pacripe/ie/ieHus : yueOHO-MeTouueckoe rmocobue / A. B. 3opun, B. A. 3opuH, M. A. ®egotkun ; HHI'Y
uM. H. U. JIobaueBckoro. - Hwkuauit HoBropog : M3a-so HHI'Y, 2017. - 20 c. - TeKCT : 3/1IeKTPOHHbI.,
https://e-lib.unn.ru/MegaPro/UserEntry? Action=FindDocs&ids=823611&idb=0.

[ononHuTenbHas TUTepaTypa:

1. BopoBkoB Asnekcanzap AnekceeBuu. Teopusi BeposiTHOCTeH : [yue0. mocobue st Mat. v Gus.
CrielMasbHOCTeH BY30B]. - 2-e u3f., epepad. u gom. - M. : Hayka, 1986. - 431 c. : c uepr. - 1.40., 87 3k3.
2. Bouapos ITaBen ITerpoBuu. Teopusi BeposiTHOCTel. MaTemaTHuecKasi CTaTUCTHKA : yueb. mocobwue. -
M. : T'appapuka, 1998. - 328 c. - (Univers). - ISBN 5-7762-0035-0 : 23.00., 1 3k3.

3. Benruens Enena CepreeBHa. Teopusi BeposiTHOCTel : yueb. /jist By30B. - 8-e u3[., ctep. - M. : Boiciias
mkosa, 2002. - 575 c. : un. - ISBN 5-06-003650-2 : 78.65., 11 3k3.

4. NBuenko I'puropuii ViBaHoBMY. MaTeMaThuecKasi CTAaTUCTHKA : [yueb. mocobue Ajist BTy30B]. - 2-e
U3J., Aor. - M. : Beiciuas mikona, 1992. - 303, [1] c. : ua. - ISBN 5-06-002317-6 (8 mep.) : 21.88., 1 3ks.
5. KonmoropoB Axjpeii HukonaeBuu. OCHOBHBIE MTOHSITHSI TEOPUU BEPOSITHOCTEM. - 2-e U3f. - M. :
Hayka, 1974. - 119 c. - (Teopus BeposiTHOCTeM U MaTeMaTHU4ecKasi CTaTUCTHKA). - 0.33., 2 3K3.

6. Kpamep I'apanbz. MaTeMaTtrueckre MeTO/Ibl CTaTUCTUKHU / Tiep. € aHra. A. C. MonuHa u A. A.
[Tetpoga ; nox pen. A. H. Kosimoropoga. - 2-e u3g,., ctep. - M. : Mup, 1975. - 648 c. : un. - 2.87., 18 3k3.
7. [IpoxopoB Anekcanzip BiaguMupoBuy. 3aZiauu 1o Teopyuy BeposiTHOCTeM : OCHOBHbIe TTOHSTHS.
ITpexnen. Teopemsl. CiiyuaiiHbie TIPOLieCChI : [yueb. mocobue Ajist YH-TOB TI0 CIeI[HaTbHOCTH
"MaremaTuka" u "TlpuknagHas matemaTtuka']. - M. : Hayka, 1986. - 326, [1] c. - 1.20., 3 3k3.

8. ®ennep Bunbsim. BBejeHrie B TeOpUIO BePOSITHOCTEN U ee TIpuioxKeHus : B 2 T. T. 1/ niep. ¢
nepecMoTp. 3-ro aHrJj. usg. FO. B. IIpoxoposa ; npepucn. A. H. Konmoroposa. - M. : Mup, 1984. - 527 c.



: Ul - 2.60., 14 s3k3.
9. ®ennep Bunbsim. BBefieHre B TeOpUIO BePOSITHOCTEM U ee TIpuioxKeHusi : B 2 T. T. 2 / niep. co 2-ro
anri. usa. FO. B. TIpoxopoga . - M. : Mup, 1984. - 751 c. : rpad. - 3.50., 15 3K3.

[TporpammHoe obecrieueHrie 1 VIHTepHeT-peCcypcChl (B COOTBETCTBUU C COJiePKaHUEM IVCIUTIIAHBI):

1) NluTepHeT-pecypcsl 3/1eKTpoHHOro noprana Uucruryra UTMM;

2) ITaket mporpamm «MOHTE»  crierjuasin3vpoBaHHOe YueOHO-MEeTOAUUYECKOe POrPaMMHOe
obecrieueHue, pa3paboTaHHOe Ha Kadepe MPUK/IAJHON TeOPUM BepOSTHOCTEH U TIpeiHa3HAUEHHOe JIIsI
VIMUTALMOHHOT O MOZe/IMPOBAaHUS C/TyYalHbIX CTaTUCTUUECKU YCTOMUYMBBIX SKCIIEPUMEHTOB;

3) O6111epoCCHICKHMI MaTeMaTHUeCKUH nopTai http://www.mathnet.ru

7. MaTepHa/ibHO-TeXHHYeCKoe ofecreyeHHe JUCLUIIMHBI (MOY /1)

YueOHble ayAWTOPUM [i/isI TIPOBeJIeHHsI yueOHBbIX 3aHSITHM, TpeJyCMOTPeHHBbIX 00pa30oBaTe/bHOM
MPOrpaMMOM, OCHAI[eHbl MYJbTUMEAUMHBIM 000pyZOBaHUEeM (TIPOEKTOP, 3KpaH), TeXHUUYeCKUMHU
cpefcTBaMH 00yueHMs, KOMITbIOTEPAMHU, CTeljUa/i3upoBaHHbBIM obopyaoBanuem: 1. OC Microsoft
Windows. JluieHnsus no mnogmnucke Microsoft Imagine, rog mnpoanenuss nmogmucku — 2016, cpok
MOAMNMCKH 3 roja, ZIOrOBOP 39-3K-16
2. Microsoft Office 2007. Mlcrosoft Open Licence, rog nokynku — 2007. Homep munensun 42961270
3. Bpay3ep Google Chrome. IIpegocraBnsieTcsi 6ecriyiaTHO Ha YCIOBUSIX JIULIEH3UOHHBIX COTJ/IallIeHUA
Ha TpOrpaMMHOe obecrieueHue C OTKPBITHIM HCXOJHBIM KOZIOM
4. TIpocmotpiiuk pdf-mokymenToB Adobe Reader. becrinatHoe I10 (https://get.adobe.com
/ru/reader/otherversions)
5. Aatuupyc Kaspersky. ITO npruobpeteHo B Hostope 2016 t g5 uHctutyra UTMM, K/Ii0o4 y CHUCT.
aZIMUH.
6. Microsoft Visual Studio. JIuijeH3ust 1o MO/AMHMCKe Microsoft Imagine
7. Ilaker mporpamm «MOHTE» CrieL{UaTM3UpPOBaHHOe yueOHO-MeTOANYeCKOe MPOrpaMMHOe
obecrieueHre, pa3paboTaHHOe Ha Kadeape TPUK/IAJHON TeOPUM BEPOSITHOCTEH C MCII0/Ib30BaHUEM
cpenpl pa3pabotku cemerictBa Microsoft VisualStudio (yutiensus o noanucke Microsoftimagine).

[TomerrieHust 711 CAMOCTOSITE/TBHON pabOThl 0OYYAIOIIUXCS OCHAIleHbI KOMITbIOTEPHON TEXHUKOHU C
BO3MOKHOCTBIO TOAK/IOUeHUss K ceTd "VHTepHeT" u obecrieueHbl [OCTYIIOM B 3/€KTPOHHYIO
WHGOPMAaLIMOHHO-00pa30BaTeIbHYI0 Cpejly.

ITporpamma cocTtaBieHa B coOTBeTCTBUM C TpeboBaHusiMu OC HHI'Y 1o HarpaB/ieHHMIO MOATOTOBKH
01.03.02 - [puknazHas MaTeMaTHKa U MHPOPMAaTHKa.

ABTtop(b1): PefioTkMH Muxaun AHjipeeBrY, T0KTOP (HM3UKO-MaTeMaTUUeCKUX Hayk, podeccop.
3aBeayromuii Kadepoii: 3opuH AHzpel BiagumupoBud, JOKTOpP (PU3MKO-MaTeMaTHUYeCKUX Hayk.

ITporpamma o/j00peHa Ha 3acelaHUU MeTO[UUeCKOM Komuccuu ot 13.12.2023, mpotokon Ne 3.
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