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Kadeapa umdposbix TeEXHONOTMI

PABOYAA MPOrPAMMA YYEEHOM OUCUMUNINHDI

51.0.15 Teopua BeposATHOCTEN

1. Kopa 1 HaMmeHoBaHMe HanpaBAeHUA NOATOTOBKU/cneLnanbHOCTU:
09.03.04 MporpammHas nHxeHepua

2. Npodunb nogrorosku/cneumnanusauma: MHGopmaLMOHHbIE CUCTEMbI U CETEBbIE TEXHO/IOMMM
3. KBanndukKauuma (creneHb) BbINyCKHUKA:

bakanaspuart

4. ®opma obyueHus:

OuHan

5. Kadepapa, otBevatowas 3a peanmsaumio AUCLUNAUHDI:

Kadenpa undpoBbix TEXHONOTU

6. CoctaButenu nporpammbi:

MNonoBa AnekcaHapa EBreHbeBHa, K. ¢.-M. H.

7. PekomeHpoBaHa: npotokosn HMC Ne 5 ot 05.03.2025

8. YuebHblii rog: 2026-2027 Cemectp(bl): 3

05.03.2025



9.llenn 1 3agaum yuebHOI AUCLUMNANHDI:

Lenb: cuctematMyeckoe u3yyeHMe MeTOAO0B M MOAENed Teopun BEPOATHOCTEM W MaTeMaTUUYECKOM CTaTUCTUKU.
3apauu:

- bopMMpoBaHMEe NpeaCcTaBEHUI O BEPOATHOCTHbIX MOAENAX PeasibHbiX GU3NYECKUX ABAEHMIA U NPOLLECCOB;

- M3yYyeHMe MaTemMaTMYecKoro annapaTta TeopMM BEPOATHOCTEN U CTaTUCTUKW.

10. MecTto yuebHOM AucUUNAKHBI B CTPYKTYpe OOMN:

YyebHasn AUCLUMNAMHA OTHOCUTCA K 06A3aTeibHOM YacTi 610ka B1. A ycnelwHoro ocBoeHMs AaHHOro Kypca
HeobxoAMMOo NpeaBapuTe/IbHOE U3yYeHNe MaTeMaTUYECKOro aHaansa.

Teopus BepOATHOCTEM U MaTeMaTUYECKasA CTaTUCTUKA OTHOCUTCA K YMcay GyHAAMEHTa/IbHbIX Pa3faenoB COBPEeMEHHOM
MaTeMaTuKW. 3HaHMEe OCHOB TEOPUM BEPOATHOCTEM M MaTeMaTMYeCKOW CTaTUCTUKM ABIAETCA BaXKHOW COCTaBAAIOLWLEN
obLelt matemaTMyecKol KybTypbl BbIMyCKHUKA.

11. NMnaHupyemble pe3ynbTaTbl 06yueHUA No gucumunanHe/mogynto (3HaHUA, yMeHUSA, HaBblKU),COOTHECEHHbIE C
nAaHUpyemMbiMU pesy/ibTaTaMu OCBOeHUA 06pasoBaTeibHO Nporpammbl (KOMMETeHUMUAMMU BbiMYCKHUKOB):

Kopa v Ha3BaHMe KomneTeHumnun
Kopa v Ha3BaHue MHOWUKATOPa KoOMneTeHUnn 3HaHuA, YMeHUA, HaBblKA

12. O6bem gUCUMNAUHDI B 3a4ETHbIX eguHMLax/yac:
3/108
dopma NpoMeKyTOUHOM aTTecTaumnm:

3auveT c oueHKon,KoHTponbHas pabora 13.
Bupabi yuebHOI paboTbi

Bug, yuebHol paboTbl CemecTp 3 Bcero
AyauTopHble 3aHATUA 0 0
JIeKLLMOHHbIEe 3aHATUA 0
MpakTnyeckme 3aHATUA 0
JNlabopaTtopHble 3aHATUA 0
CamocTonTenbHas pabota 0 0
KypcoBas pabota 0
MpomexyToyHasa aTTecTayma 0 0
Yacbl Ha KOHTPOb 0
Bcero 0 0

13.1. CopepraHue AUCUUNAUHDI

n/n
HanmeHoBaHue pasgena CopepaHue pasgena Peanunsauma pasgena gucumnianHbl ¢
ONCUMNAUHDI ANCUMNAUHDI NMOMOLLbIO OHNAMH-Kypca, DYMK
13.2. Tembl (pa3aenbl) AUCUUNAUHDI U BUADI 3aHATUIA
Bcero
Ne HanmeHoBaHue JleKUMOHHbIe MpaKkTnyeckmne JNTabopaTtopHbie CamocToaTenbHas

n/n  Tembl (pa3gena) 3aHATUA 3aHATMA 3aHATUA paborta



Ne

n/n

10

11

12

[MpaKTnyeckne

OcHOBHble
NOHATUSA TEOPUU
BEPOATHOCTEM

Knaccmyeckoe
onpeaeneHue
BEPOATHOCTEM

YcnoBHble
BEPOATHOCTU

BepoaTHocTHaA
cxema bepHynam

HavmeHoBaHMe
Tembl (pasaena)

CnyyaiiHble
BE/IMUYUHDI

XapaKTepucTmkm
CNyYalrHbIX
BEeNNYUH

MpepenbHble
Teopemb

Llenn Mapkosa

CnyyaiiHble
6y aaHUA

SNeMeHTbI
MaTemMaTUYecKomn
CTaTUCTUKKU

WTtoro:

J1eKUMOHHbIe
3aHATMA

34

68

MpakTnyeckme
3aHATKA

16

32

JlabopaTtopHble
3aHATUA

16

32

CamocrosTenbHas
pabota

42

84

10

12

Bcero

14

12

12

12

10

12

108

216



14. MeToaunuyeckne yKasaHus gnsa obyyalowmxca No 0CBOEHUIO0 AUCLUNAUHDI [1pU M3yYeHUN
ANCLUNAMHBI PEKOMEHAYETCA MCNo/Ib30BaTh C/ieaytoLue cpeacTsa:

- PEKOMEHAYEeMYO0 OCHOBHYIO U AOMONHUTENbHYIO IUTEPaTYpy;

- MeToAMYeCcKMne yKasaHua 1 nocobus;

- KOHTPO/bHbIE 334aHUA A/1A 3aKPENJeHNA TeOPETUHECKOro MaTeprana;

- 3/IEKTPOHHbIE BEPCUM YHEOHUKOB M METOANYECKUX YKA3aHUIN ANS BbINOJHEHMSA NPAKTUYECKUX PaboT.

dopma opraHM3aLMM CaMoCTOATENIbHOM PaboTbl: NOAFOTOBKA K ayAUTOPHbIM 3aHATUAM; BbIMOAHEHWUE AOMALLHNX
3a/1aHWUI; BbINOJIHEHME KOHTPO/bHbIX PaboT.

15. MMepeveHb OCHOBHOW M A,OMNO/NIHUTENIbHOW INTEPATYPbI, PECYPCOB UHTEPHET, HEO6X0A4UMbIXANA OCBOEHUSA
ANCLMNAUNHDI

Ne n/n NCTOUYHUK

6) LoNONHWUTENbHAA IMTepaTypa:

Ne n/n NCTOYHUK
1 3.
2 4.
Ne n/n NCTOUYHUK
3 5
4 6.

B) MHPOPMaLMOHHbIE 31EeKTPOHHO-06pa30BaTe/IbHbIE PecypCbi:

Ne n/n NCTOYHUK

1 www.lib.vsu.ru — 3HB BlY
16. MepeueHb yue6HO-meTOAMUYECKOro obecneuyeHna ANA camocToATeIbHOM PaboTbl
Ne n/n NCTOUYHUK

17. UHpopmaLMOHHbIe TEXHO/IOrMU, UCMONb3yeMble AN1A Pean3aumnmn yuebHo AUCLMNANHDI,BK/IIOYas NporpammHoe
o6ecneueHne n MHGOPMaLMOHHO-CNPABOYHbIE cucTembl (Npu HeobxoaumocTu):

Mpu peanusaumm AUCLUMNAMHBI MOTYT MUCMONb30BaTbCA TEXHOOMMU 3EKTPOHHOIO N AUCTAHLMOHHbIE
obpasoBaTe/ibHble TeXHONO0rMM Ha 6a3e nopTana edu.vsu.ru, a TakxKe gpyrue A4OCTyMnHble pecypcbl ceTn MHTepHerT.

18. MarepuanbHo-TexHUYecKoe obecneyeHne AUCLUUNAUHDI:

JNleKUMOHHaAA ayaMTopuA, OCHALLEHHas MyNbTUMEZMMHbIM MPOEKTOPOM; CheLuannsMpoBaHHas mebesb: J0CKa
MeJioBasA UM MapKepHas 1 WT., CToAbl, CTY/bs B HeobxoanMmom Konmyectse. OC Windows v.7, 8, 10, Habop ytuaut
(apxmBaTopbl, dain-meHeaxkepsi), LibreOffice v.5-7, Foxit PDF Reader.

19. OueHouHble cpeacTBa 4N NPOBeAeHUA TEKYLLEH U NPOMEXXYTOUHOM aTTecTaumniillopaaoK OLEHKM 0CBOEHMS

Ne Pasgenbl gucumnamnHel Kog komneteHumn Koa nHankaTtopa OueHouYHble cpeacTBa onA
n/n (moaynn) TeKyLLen aTrecTauum



obydatolmmmcs ydebHOro matepuana onpeaensieTca CoaepskaHuem cneayoLmx pasaeios ANCUUNINHDI:

MpomexkyTouHanA aTTecTauma

dopma KOHTPOAIA - 3a4eT ¢ OLLeHKOM, KoHTpoibHasA paboTa

OueHOYHble cpeacTBa A5 NPOMEXKYTOYHOM aTTecTaunm

20 TunoBble OLEHOYHbIE CPEACTBA U MeToAMUYEeCKUEe MaTepuasbl, onpegensatowme nNpoueaypblioLeHnBaHnA
20.1 TeKywuMit KOHTPOIb yCNEBAEMOCTH

KOHTpOo/Ib ycnesaemocCTy No AMCLMUMINHE OCYLLECTBAARTCA C MOMOLLbIO C/1eAyHOLLMX OLLEHOYHbIX CPe/ACTB:

KoHTponbHas paboTta, nabopaTtopHan paborta. Mpumep
BapWaHTa KOHTPO/IbHOM PaboTbli:

3apgaHue 1 (10 6annoB). HaiT ancnepcuto cay4amHomn BenndmHbl X, KoTopas 3a4aHa cnegyowmm 3aKoHOM
pacnpegenenma: X235p0.10.60.3

3apaHue 2 (20 6annos). BepoaTHOCTb NOpaXKeHUa MULLEHW CTPEKOM MPU 04HOM BbicTpene paBHa 0,75.
HainTn BeposaTHOCTb Toro, 4to npu 100 BbicTpenax muweHb byaeT noparkeHa He meHee 70 u He 6onee 80 pas.

3apaHue 3 (20 6annos). HaitTn dyHKUMIO pacnpeneneHns ABYMEPHOM Cy4alHOM BeINMYMHBI MO AaHHOM NAOTHOCTU
pacnpegenenus: f(x,y) = (m2(1+x2)(1+y2))-1.

OnucaHue TeXHONOTUW NPOBeAEHUA: 0byYatoLLeMycsa CyYaiHbiM 06pa3om AaeTcA BapMaHT KOHTPOIbHOW paboTbl. Ha
MUCbMEHHOE BbINOJIHEHUE 33, aHUI NPEOCTaBAAETCA 2 aKaJeMUYECKMX Yaca.

TpeboBaHMWA K BbIMOJAHEHMUIO 3aaHWUI (MM LLKAJIbl U KPUTEPUW OLLEHMBAHMA): 33 NOJIHOE MPABU/IbHOE BbIMOAHEHME
Ka)K[,0ro 3a4aHu1sA BbICTAaB/AETCA MaKCUMMa/bHbIM 6ans, npuBeaeHHbIl Bbiwe. OueHKa CHUXAEeTCs, ec/v B npoLiecce
BbINO/IHEHWA 334aHUA ObIAN A0NYLEHbl OWMBKM U HeTouyHoCTU. OueHka 0 6annos cTaBUTCA MB0 33 NONHOCTbIO
HEBbINOMIHEHHOE 33ZaHKe, MMBO0 NPU HAaNUYUK FPYObIX OLLIMBOK.

MepeyeHb nabopaTopHbIX PpaboT:

dnemeHTbl KOMBMHATOPUKK. BeposaTHOCTb.

TeopeMmbl CNOKEHUSA U YMHOMKEHUS BEPOATHOCTEN.
YcnoBHble BEPOATHOCTHU.

MogzennpoBaHue NOBTOPEHUSA UCTbITAHWUNA.

CnyyaliHble BeIMUYMHBI.

YurcnoBsble XapaKTEPUCTUKM CIYYalHbIX BETUUMH.
OaHopogaHble Leny MapkoBa.

BbibopKa. IMnupuryeckan GyHKUMA pacnpeaeneHms.
TouyeuHble OLLeHKM HEM3BECTHbIX MapaMeTpPOB pacnpeseneHus.
Mpumep TMNOBOro 3agaHMA ANA NabopaTopHoK paboTbi:
JTabopaTtopHan paboTa Ne 1

«I71eMeHTbl KOMBMHATOPUKN. BepoaTHOCTbY.

Llenb paboTbl: MoNyYeHUE HAaBbIKOB M YMEHMI MO NPAKTUYECKOTO HaXOXKAEeHUS BEPOATHOCTM COBbITUI B COOTBETCTBUM C
K/laccmMyeckow cxemoi. oHMMaHMe OCHOBHbIX BE/IMYMH TEOPUM BEPOATHOCTEN (MPOCTPAHCTBO 3/1eMeHTaPHbIX COBbLITUM,
anrebpa cobbITUIA, BEPOATHOCTb) M aKCMOMATUUYECKOrO OMNpeaesieHUs BEPOATHOCTY.

TpeboBaHUA K BbIMOJIHEHWNIO PaboTbl: BbINO/HEHME NabopaTopHOM PaboTbl NpeaycMaTPUBAET HanMcaHUe NPOrpammsl, C
MOMOLLbIO KOTOPOW OCYLLLECTBAAETCA pelleHme NPUKNaaHbIX 3a4a4 TEOPUN BEPOSTHOCTHU.



OTYET 0 paboTe 3aK/I0YaeTCs B AeMOHCTPaLMM PaboTbl MPOrpammbl U 06bACHEHUNU NPUHLMNOB PaboTbl aAropuTmMa,
OCHOBaHHOro Ha 6a30BbIX 3/1IeMeHTax TeopUn BEPOATHOCTEN.

3apaHue: HanucaTb NPOrpammy, peannsytoLLyt HaxoXaeHne No YCA0BUI0 KOHKPETHOM 3a4a4M BEe/IMYMH: NPOCTPAHCTBO
3/leMeHTapHbIX cObbITUIN, anrebpy cobbITUI, BEPOATHOCTb CObbITUA. OPOopPMUTL OTYET Mo NabopaTopHoi paboTe.

OnuncaHue TeXHONOTUW NMPOBEAEHUA: 10 MOMEHTa 3aBepLUEHNA TeKyLLLer aTTecTalmMm 06yyatoLLmiica JONKeH caaTh
nabopaTtopHyto paboTy. Ecnn paboTta He 3auTeHa, obyyatoLmMiica nocie COOTBETCTBYHOLLEN AOPabOTKM AOMKEH CAaTb
NabopaTtopHyto paboTy NOBTOPHO.

TpeboBaHUA K BbIMOJIHEHWNIO 334aHMI (MM WKa/bl U KPUTEPUN OLLEHUBAHMA): ANA NONYYEHUN OLEHKMU «3aUTEHO»
HeobX0AMMO NOKa3aTb BbICOKMIA YPOBEHb BNaAEeHNA TEOPETUUECKMM MaTepManom, yMeTb 06 bACHUTb MPUHLMN PaboThl
HanUCcaHHOM NPOrpaMmbl, BEPHO OTBETUTb Ha AOMOAHUTE/IbHbIE BOMPOCHI.

20.2 MpomerKyToYHanA aTrecTauus
MpomerKyToYHan aTTecTauma No ANCUUMNIIMHE OCYLLECTBASETCA C MOMOLLbIO CeAYIOLLIMX OLLEHOYHbIX CPeaCTB:

Komnnekt KUM.

MepeyeHb BONPOCOB K 3a4eTy:

OCHOBHble NOHATUA TEOPUM BEPOATHOCTU.

Knaccuyeckoe onpezeneHne BEPOATHOCTY.

MpumeHeHMe KaccMyecKkoro onpeaeseHuns BePOATHOCTH.
YcnoBHble BeposATHOCTM. Popmy/ibl NOAHOM BEPOATHOCTU U belteca.
BeposaTHOCTHaa cxema bepHynnu. CTaTucTMyeckme pacnpeseneHus.
MeTog, npon3BoAALLMX GYHKLWIA.

CnyyaiiHble BEIMYNHBI.

MaTtemaTtuuyeckoe oxuaaHue. Qucnepcms.

MpenenbHble TeOPEMBI.

Lenn Mapkosa.

CnyyaiiHble 6y aaHuUA.

CroxacTmyeckue npoLeccol.

DIeMEHTbl MAaTEMATUYECKOM CTAaTUCTUKM.

CTaTUCTUYECKME KPUTEPUM.

OnucaHue TexHonormmn nposeaeHuns. Obyyatowemyca caydaliHbim obpasom gaetcs KUM, coaeprkalmin 2 sonpoca us
nepeyHs Bbiwe. Ha BbINONHEHME 3a4aHNI NPeaoCcTaBAseTcA 2 aKageMUYEeCcKMX Yaca.

TpE6OBaHMﬂ K BbINOJIHEHUIO 3ap,aHm71 (M}'IM LWKaabl U KpUtTeEpUn OLLeHMBaHMFI). [na oueHnBaHuA pe3ynbTaTtos O6y‘-IEHMﬂ
Ha 3a4eTe UCNOoIb3YTCA cnedytolmne nokasaTein:

1) 3HAHWE OCHOBHbIX MOHATUM Teopumn BepOFITHOCTEI‘/‘i M MaTeMaTUYeCKON CTAaTUCTUKN U UX MeToa0B,KOTOpbIe
MCNOIb3YKOTCA 017 NOCTPOEHUA MOAEHEFI N KOHCTPYMPOBAHUA aNTOPUTMOB peLlleHNA NPAKTUYECKUX 3a4aY;

2) 3HaHWe NOCTaHOBKU K/1aCCUYECKUX 3aaY;
3) 3HaHne meToa08B d)OpMynMpOBKM M AOKa3aTe/bCTBa MaTeMaTMHECKMXYTBep)-K,CI,EHMVI,‘

4) ymeHue NpUMeHATb METOAbl TEOPUMN BEPOATHOCTEN M MaTEMATUYECKOW CTaTUCTUKM A5 pelueHma3atad
npodeccroHanbHOW AeATeNbHOCTH;

5) ymeHue NpUMEHATb annapaTt TeOPUM BEPOATHOCTEN M MAaTEMATUUYECKOW CTaTUCTUKM A/1A/40Ka3aTe /1bCTBa
YTBEPKAEHUIN N TeopeMm;

6) BnafeHne HaBblKamm KBanndULMPOBaAHHOrO Bbibopa M aganTauum CyLLECTBYIOLWMX METOA0B TEOPUMBEPOATHOCTEN U
MaTeMaTMYeCKOM CTaTUCTUKM A1A PeLleHna NPaKTMYecKMX 3aa4 peleHns pasinyHbIX 3a4ay;



7) BageHne HaBblKaMn NCMOJ/Ib30BAHMA METOA40B pelleHUA K1aCCNYeCKUX 3aga4 Teopumn BepOﬂTHOCTEI‘/’I n
MaTEMATUYECKOM CTAaTUCTUKM ANA peweHna pa3inyHbiX eCTeCTBEHHOHAY4YHbIX 3a4a4.



MpuseagéHHble HUXKe 3a84aHNA PEKOMEHAYETCA UCNO0/b30BaTh NPU NPOBEAEHUN AUarHOCTUYECKUX paboT AnA OLeHKH
OCTaTOUYHbIX 3HaHUII NO AUCUMNANHE

POC_09.03.04 NporpammHasn NHXeHepusa
top/MNo ymonyanuro gna ®OC_09.03.04 NMporpamMmMHas nHxxeHepus
top/Mo ymonuyanuto ana POC_09.03.04 MNMporpammHasn nHxxeHepma/OlNK-1

top/MNo ymonyaxnuro ana ®OC_09.03.04 NMporpammHan nHxxeHepus/OrlK-
1/Teopusi BepoATHOCTEN U MaTeMaTU4YeCcKasa CTaTUCTUKA

top/MNo ymonuauuro ana OC_09.03.04 NMporpammHan nHxeHepus/OrlK-
1/Teopunsa BepoATHOCTEN U MaTemaTUyeckasa ctaTuctuka/Teopusa
BEPOATHOCTEN U MaTeMaTu4yeckasi ctaTucTukalltectoBble 3afaHus

1
OTtMeTbTe cBOICTBO, KOTOpEIM HE 00namatoT aneMeHTapHbIe UCXOIBI OITBITA! MC
Bann no ymonuanuio:| 1
CnyvaitHbIi nopsaok oteeToB| [la
HymepoBaTtb BapuaHTbl otBeToB?| 0
LWTpad 3a kaxxayro HenpaBuUNbHY NonbITKy:| 33.3
ID-HOMep:
# OTBeTbI OT3bIB OueHka
A. Hepas3JIoKHMBI 0
B. MOTIaPHO HE3aBUCHMBI 100
C. MOMMapHO HECOBMECTHBI 0
D. 00pa3yIoT MOJHYIO TPYIITY 0
O6wWwui O0T3bIB K BONpPOCY:
[ns noboro npaBuNbHOro oTeeTa: Baw oTBET BEPHbIN.
Ons no6oro HenpaBUNbLHOro OTBeTa: Bal oTBET HEMPABU/IbHbIN.

Moackaska 1:

NMoka3saTb KONM4YecTBO npaBUNbHbIX

otBeToB ([Moacka3ska 1): Het

Ypanutb HEKOPpPEeKTHbIe OTBETbI

(Noackaska 1): Het

Tern:

lMoseonssem ebibupamb 0OUH UMU HECKOMBLKO MpasusibHbIX 0meemos U3 3adaHHOo20 CriucCKa.
(MCI/MA)




10

11

CrnydgaiiHas BeTMYMHA 3a1aHa CBOMM 3aKOHOM pacIpe/IeIeHNUS:

\(_i\) 0 1
\(p_1\) 0.4 0.4

-1
0.2

Hantn matemaTtuyeckoe oXunaaHue.

MC

Bann no ymonuanuio:| 1

CnyuaiHbifi nopsagok oreetoB|[la

HymepoBaTb BapuaHTbl otBeToB?|0

LWTtpad 3a kaxayto HenpaBunbHYO nonbITky:(33.3

ID-HOMep:

# OTBeThbI OT3bIB OueHka
A. 0 0
B. 1.5 0
C. 0.2 100
D. -0.2 0

06w o0T3bIB K BONpPOCY:
Baw oTseTt
ns no6oro npaBUIILHOro oTBeTa: .
BEpPHbIN.
Baw oTseTt

nsa n6oro HenpaBUNbLHOro oTBeTa:

HenpaBU/bHbIN

Mopckaska 1:

Moka3aTb KONMMYECTBO NPaBUNbHbIX
oTBeTOoB ([Moackaska 1):

HeT

YaanuTb HeKOppeKTHbIe OTBETbI
(Moacka3ska 1):

HeT

Teru:

lMossonsiem ebibupames 0OUH UrU HECKOJILKO rpasusibHbIX OMeemos
u3 3adaHHozo criucka. (MC/MA)

Kakum cBotictBom HE oGmanaer aucnepcust ciay4aiiHOW BETUIHHBI?

MC

Bann no yMon4yaHuio:

1

Cny4aiHbIN NOPSAAOK OTBETOB

Ha

HymepoBaTb BapnaHTbl OTBETOB?

0

LWtpad 3a kaxAayro HenpaBuUIbHYH NONbITKY:

33.3

ID-HOMep:

OTBeTbI |

OT3bIB

OueHka




Kakum cBoticteom HE oGnanaer nucniepcust ciryqaifHON BeJTMYMHBI? mMC
Bann no ymonuaHuio:| 1
CnyuJaliHbI nopsgok oteetoB| [la
HymepoBaTtb BapuaHTbl otBeTOoB?| 0
LWTpad 3a kaxkayro HenpaBuUnbHY NonbITKy:| 33.3
ID-HOMep:
# OT1BeThI OT13bIB OueHka
A. HeoTpuuaTesibHa 0
B JUISL TPONU3BEACHNA HE3aBUCUMBIX BEJININH 100
' paBHa POU3BEACHUIO IUCIIEPCUI
c paBHa HY/IO0 ANA NOCTOAHHOM 0
' BE/INYUHDI
D JJI1 CYMMbI HE3aBUCUMBIX BCJIMYMH paBHa O
' CyMMe JIHCTIEpCHi
O6wWwunn oT3bIB K BONpOCY:
[Ons no6oro npaBubLHOro oTeBeTa: Bal oTBET BEPHbIN.
[na no6oro HenpaBUITbLHOIO OTBEeTa: Balu oTBET HEMPABU/IbHbIN.
Moacka3ska 1:
MokasaTb KONM4YecTBO NpPaBUNbHbIX Het
otBeToB ([Moacka3ka 1):
YpanuTb HEKOPPEKTHbIE OTBETbI
Het
(Moackaska 1):
Teru:
lNossonssem ebibupame 0OUH UMU HECKOJILKO MpasusibHbIX 0meemos U3 3a0aHH020 CriUCKa.
(MC/MA)
12
HenpepsiBHas ciydaiiHas BeTHYMHA PaBHOMEPHO pacipesaeseHa B mpoMexyTke oT -1 mo 1. Kak Bermsaur eé MC
IUIOTHOCTD PACIPEICIICHHUS B 3TOM NIPOMEXYTKE?
Bann no ymonuaHnuio:| 1

CnyyvanHbI NOPAJOK OTBETOB

Ha

HymepoBaTb BapuaHTbl OTBETOB?

0

LWTpad 3a kaxxayro HenpaBUNbHYIO MOMNbLITKY:

33.3

ID-HOMep:

# | OTBeThbI | OT3bIB

OueHka




HenpepsiBHas ciyyaiinasi BeIMYMHA pAaBHOMEPHO pacipejiesieHa B mpomexyTke ot -1 1o 1. Kak Beirmsiur eé
IUIOTHOCTb PACHPEICICHUS B 3TOM NIPOMEXYTKE?

MC

Bann no YMOJN4YaHUIO:

1

CnyuJaliHbI nopsgok oteetoB| [la
HymepoBaTtb BapuaHTbl otBeTOoB?| 0
LWTpad 3a kaxkayro HenpaBuUnbHY NonbITKy:| 33.3
ID-HOMep:
# OT1BeThI OT13bIB OueHka
A. \(p(x) = 1\) 0
B. \(p(x) = 1/2\) 100
C. \(p(x) = eM-x}\) 0
D. \(p(x) = x\) 0
O6LWwnI O0T3bIB K BONpPOCY:
[Ons no6oro npaBunbLHOro oTeBeTa: Bal oTBET BEPHbIN.
Ona no6oro HenpaBUITbLHOIO OTBeTA: Bal oTBET HEMPABUbHbIN.
MNopackaska 1:
MNMokasaTb KONM4YecTBO NpPaBUNbHbIX H
) eT
otBeToB ([Moackaska 1):
YAanuTb HEKOpPpPeKTHble OTBeTbI H
. eT
(Moackaska 1):
Teru:
lNossonssem ebibupame 0OUH UMU HECKOJILKO MpasusibHbIX 0mMmeemos U3 3a0aHH020 CriUCKa.
(MC/MA)
13
Kakoe 13 nepedrciaeHHbIX pacpeieIeHNi Ha3bIBAaeTCS TTOKA3aTEIbHBIM ? MC
Bann no ymonuaHnuio:| 1
Cnyu4aiHbIn nopsgok oteetos| [Ja
HymepoBaTtb BapuaHTbl otBeToB?| 0
LWTpad 3a kaxkayro HenpaBuUNbHYI NonbITKy:| 33.3

ID-HOMep:

# | OTBeThbI | OT3bIB

OueHka




Kaxkoe u3 NEPEUNCICHHBIX pacnpeaene}mﬁ HAa3bIBAETCS MOKA3aTEJIbHBIM? MC
Bann no ymonuaHuio:| 1
CnyuJaliHbI nopsgok oteetoB| [la
HymepoBaTtb BapuaHTbl otBeTOoB?| 0
LWTpad 3a kaxkayro HenpaBuUnbHY NonbITKy:| 33.3
ID-HOMep:
# OT1BeThI OT13bIB OueHka
= LY
A \(p(x) = \lambda e”{-\lambda x},\, 100
x\geq 0\)
B. \(p(x) = \frac{1}{\pi(1+x*2)}\) 0
c \(p(x) = \frac{1{\sqrt{2\pi}}e"{- 0
' x"2/2}\)
D. \(p(x) = C,\, x\in[a,b]\) 0
O6wWwunn oT3bIB K BONpPOCY:
Onsa no6oro npaBuNbLHOro oTeeTa: Bal oTBET BEPHbIN.
[Ona no6oro HenpaBUITbLHOIO OTBeTA: Balu oTBET HEMPABU/IbHbIN.
Moacka3ska 1:
MokasaTb KONM4YecTBO NpPaBUNbHbIX H
eT
otBeToB ([Moackaska 1):
YAaanuTb HeKOppPeKTHble OTBETbI H
eT
(Moackaska 1):
Teru:
lNo3sornsiem ebl6upamb OOUH UIU HECKOJIBKO ripasursibHbiX omeemoes u3 3a0aHHO20 criucka.
(MC/MA)
14
ITn0THOCTH pacnpesienenus clydaiiHoi BenmunHsl umeeT BuA: \(P(X) = 3 eM{-3x}\). KakoBo e¢ maTemaTnyeckoe MG
oXuaaHue?
Bann no ymonuanuio:| 1
CnyyvaiHbIi nopsgok otBeToB| [la
HymepoBaTtb BapuaHThbl otBeToB?| 0
LTpad 3a kaxaylo HenpaBUMbHY NonbITKy:| 33.3

ID-HOMep:

# | OTBeThbI | OT3bIB

OueHka




[TnoTHOCTH pacmpenencHus cny4vaitnoit Bennuunel umeet Bua: \(P(X) = 3 e{-3x}\). KakoBo eé maTemaruyeckoe

MC
oxuganue?
Bann no ymonyanuio:| 1
CnyuJaliHbI nopsgok oteetoB| [la
HymepoBaTtb BapuaHTbl otBeTOoB?| 0
LWTpad 3a kaxkayro HenpaBuUnbHY NonbITKy:| 33.3
ID-HOMep:

# OT1BeThI OT13bIB OueHka
A. \(3\) 0
B. \(e) 0
C. \(\pi - 3\) 0
D. \(1/3V) 100

O6LWwnI O0T3bIB K BONpPOCY:
[Ons no6oro npaBunbLHOro oTeBeTa: Bal oTBET BEPHbIN.
Ona no6oro HenpaBUITbLHOIO OTBeTA: Bal oTBET HEMPABUbHbIN.
MNopackaska 1:
MNMokasaTb KONM4YecTBO NpPaBUNbHbIX H
eT
otBeToB ([Moackaska 1):
YAanuTb HEKOpPpPeKTHble OTBeTbI H
eT
(Moackaska 1):
Teru:
lNossonssem ebibupame 0OUH UMU HECKOJILKO MpasusibHbIX 0mMmeemos U3 3a0aHH020 CriUCKa.
(MC/MA)
15
Kaxum cBoiictBom HE o6magaet koadduiineHT Koppensiuu? MC
Bann no ymonyaHuio:| 1

CnyyvanHbI NOPAJOK OTBETOB

Ha

HymepoBaTb BapuaHTbl OTBETOB?

0

LWTpad 3a kaxxayro HenpaBUNbHYIO MOMNbLITKY:

33.3

ID-HOMep:

# | OTBeThbI | OT3bIB

OueHka




Kakum croticteom HE o0nanaer ko3dduiuent koppemsimu? MC
Bann no ymonuaHuio:| 1
CnyuJaliHbI nopsgok oteetoB| [la
HymepoBaTtb BapuaHTbl otBeTOoB?| 0
LWTpad 3a kaxkayro HenpaBuUnbHY NonbITKy:| 33.3
ID-HOMep:
# OT1BeThI OT13bIB OueHka
A. HaxoauTcA B oTpe3ke oT-1 g0 1 0
B Y BEJIMYUH, CBSI3aHHBIX JINHEHHOM 0
3aBUCUMOCTBIO, MAKCUMAJICH 110 MOIYJIIO
c paccynTbiBaeTCA KaK npom38ep,eHl/|ev 100
cpegHeKBaapaTUYECKMX OTKJIOHEHUN
D. PaBC€H HYJIIO Y HE3aBUCUMBIX BCJIMYNH O
O6wWwunn oT3bIB K BONpOCY:
[Ons no6oro npaBubLHOro oTeBeTa: Bal oTBET BEPHbIN.
[na no6oro HenpaBUITbLHOIO OTBEeTa: Balu oTBET HENPABUIbHbIN.
Moacka3ska 1:
MokasaTb KONM4YecTBO NpPaBUNbHbIX Het
otBeToB ([Moacka3ka 1):
YAaanuTb HeKOppPeKTHble OTBETbI Het
(Moackaska 1):
Teru:
lNossonssem ebibupame 0OUH UMU HECKOJILKO MpasusibHbIX 0meemos U3 3a0aHH020 CriUCKa.
(MC/MA)
2
Bpouens! nBe urpanbHele KOCTH. KakoBa BepOsSTHOCTB, UTO CyMMa OYKOB Ha HUX OoJbiie 57 MC
Bann no ymonuaHnuio:| 1
CnyyvaiHbIi nopsgok otBeToB| [la
HymepoBaTtb BapuaHThbl otBeToB?| 0
LWTpad 3a kaxkayro HenpaBuUNbHYI NonbITKy:| 33.3
ID-HOMep:
# | OTBeTHI | OT3LIB OueHka




BpOIHeHI)I JABC UT'PAJIbHBIC KOCTH. KaxkoBa BEPOATHOCTD, YTO CyMMa OYKOB Ha HUX GOHLHIC 5? MC
Bann no ymonuaHuio:| 1
CnyuJaliHbI nopsgok oteetoB| [la
HymepoBaTtb BapuaHTbl otBeTOoB?| 0
LWTpad 3a kaxkayro HenpaBuUnbHY NonbITKy:| 33.3
ID-HOMep:

# OT1BeThI OT13bIB OueHka
A 1/5 0
B. 5/36 0
C. 1/12 0
D. 13/18 100

O6wWwmn oT3bIB K BONpPOCY:
[Ons no6oro npaBunbLHOro oTeBeTa: Bal oTBET BEPHbIN.
[Ona no6oro HenpaBUITbLHOIO OTBEeTa: Balu oTBET HEMPABU/IbHbIN.
Moacka3ska 1:
MokasaTb KONM4YecTBO NpaBUNbHbIX Het
otBeToB ([Moackaska 1):
YAaanuTb HeKOppPeKTHble OTBETbI
Het
(Moackaska 1):
Teru:
lNoszsonssem ebibupame 0OUH UMU HECKOJILKO MpasuslbHbIX 0mMmeemos U3 3a0aHH0o20 CriUCKa.
(MC/MA)
3
B nentpe kBagpara co croponoii \( a \) pacnonoxken kpyr paguycom \( a/4 \). KakoBa BeposSTHOCTB TOTO, YTO
ciIydaifHO OpoOIIIeHHas B KBaJpaT TOYKa OKaXeTcs U B Kpyre? BeposATHOCTH MomnaiaHus TOUYKH B 00JIaCTh MC
MIPONIOPIHOHATBHA Pa3Mepy 00JIACTH U HE 3aBUCHT OT €€ PacloIOKEHHS.
Bann no ymonuaHnuio:| 1
CnyyvaiHbIi nopsgok otBeToB| [la

HymepoBaTb BapnaHTbl OTBETOB?

0

LWTpad 3a kaxxayro HenpaBUNbHYIO MOMNbLITKY:

33.3

ID-HOMep:

# | OTBeThbI | OT3bIB

OueHka




B uenrpe kBaapata co ctopoHoit \( a\) pacronoxen kpyr paauycom \( a/4 \). KakoBa BepoOsSTHOCTB TOTO, YTO

CHy‘laﬁHO 6pOIH€HHaH B KBaJIpaT TOYKAa OKaXXCTCA U B prre‘? BepOS[THOCTL InonagaHusa TOYKHU B 001acThb MC
nmponopuruoHaJibHa pasMepy 00J1aCTH 1 HE 3aBUCHT OT €€ PpacCmoJI0KCHU.
Bann no ymonyanwuio:| 1
CnyuJaliHbI nopsagok oteetoB| [la
HymepoBaTtb BapuaHTbl otBeTOoB?| 0
LWTpad 3a kaxkayro HenpaBuUnbHY NonbITKy:| 33.3
ID-HOMep:

# OT1BeThI OT13bIB OueHka
A. \(\frac{\pi -1}{8}) 0
B. \(3/10V) 0
C. \(\Mfrac{\pi}{16}\) 100
D. \(\frac{1}{a}\) 0

O6wWwunn oT3bIB K BONpPOCY:
[Ons no6oro npaBunbLHOro oTBeTa: Bal oTBET BEPHbIN.
[Ona no6oro HenpaBUITbLHOIO OTBETa: Balu oTBET HEMPABU/IbHbIN.
Moacka3ska 1:
MNMokasaTb KONM4YecTBO NpPaBUNbHbIX H
) et
otBeToB ([Moackaska 1):
YAaanuTb HeKOppPeKTHble OTBETbI H
. eT
(Moackaska 1):
Teru:
lNossonssem ebibupame 0OUH UIU HECKOJIbKO MPasusibHbIX 0mMeemos U3 3a0aHH020 CrLCKa.
(MC/MA)
4
®opmyna baiieca ciry>KUT 11 HAX0XKIEHUS: MC
Bann no ymonuanuio:| 1
CnyyvaiHbIi nopsgok otBeToB| [la
HymepoBaTtb BapuaHThbl otBeTOoB?| 0
LWTpad 3a kaxkayro HenpaBuUnbHY NonbITKy:| 33.3

ID-HOMep:

# | OTBeThbI | OT3bIB

OueHka




®opmyna baifeca ciyKuT 11 HAXOXKACHUS: MC
Bann no ymonuaHuio:| 1
CnyuJaliHbI nopsgok oteetoB| [la
HymepoBaTtb BapuaHTbl otBeTOoB?| 0
LWTpad 3a kaxkayro HenpaBuUnbHY NonbITKy:| 33.3
ID-HOMep:
# OTBeThbI OT3bIB OueHka
A. aTNPHOPHBIX BEPOSTHOCTEH 0
B. aTrloCTEPUOPHBIX BEPOSITHOCTEN 100
C. MAaTEMaTHYCCKOI'O OXKUJaHUA 0
D BepositHocTH mosydenus \(K\) ycrexos B 0
' \(N\) He3aBUCHMBIX HCIBITAHUSIX
O6wWwunn oT3bIB K BONpPOCY:
[Ons no6oro npaBunbLHOro oTBeTa: Bal oTBET BEPHbIN.
[Ona no6oro HenpaBUITbLHOIO OTBEeTa: Balu oTBET HEMPABU/IbHbIN.
Moacka3ska 1:
MNokasaTb KONUMYECTBO NPaBUNbHbIX Het
otBeToB ([Moacka3ka 1):
Ypanutb HEKOPPEKTHbIE OTBETbI
Het
(Moackaska 1):
Teru:
lNoszsonssem ebibupame 0OUH UMU HECKOJILKO MpasuslbHbIX 0mMmeemos U3 3a0aHH0o20 CriUCKa.
(MC/MA)
5
KakoBo Hanbosnee BepoATHOE YHCIIO NMOMAJaHUH TIPU CTa BBICTPENIAX, €CJIM BEPOSTHOCTh MOMAa aHMs TP OTHOM MC
BeicTpene 0.77
Bann no ymonuanuio:| 1

CnyyvanHbI NOPAJOK OTBETOB

Ha

HymepoBaTb BapuaHTbl OTBETOB?

0

LWTpad 3a kaxxayro HenpaBUNbHYIO MOMNbLITKY:

33.3

ID-HOMep:

# | OTBeTbI

OT3bIB

OueHka




KakoBo nauboiee BEPOATHOC YUCIIO HOHa,HaHI/Iﬁ IIpU CTa BBICTPECJIaX, €CJIU BEPOATHOCTD MonagaHus rnmpu OAHOM

BeicTpene 0.77 MC
Bann no ymonyanuio:| 1
CnyuJaliHbI nopsgok oteetoB| [la
HymepoBaTtb BapuaHTbl otBeTOoB?| 0
LWTpad 3a kaxkayro HenpaBuUnbHY NonbITKy:| 33.3
ID-HOMep:

# OT1BeThI OT13bIB OueHka
A. 7 0
B. 70 100
C. 30 0
D. 49 0

O6wWwunn oT3bIB K BONpPOCY:
[Ons no6oro npaBunbLHOro oTeBeTa: Bal oTBET BEPHbIN.
Ona no6oro HenpaBUITIbLHOro OTBeTa: Balu oTBET HEMPABU/IbHbIN.
Moacka3ska 1:
MNMokasaTb KONM4YecTBO NpPaBUNbHbIX
. Het
otBeToB ([Moacka3ka 1):
YAaanuTb HeKOppPeKTHble OTBETbI
b Het
(Moackaska 1):
Teru:
lNoszsonssem ebibupame 0OUH UMU HECKOJIBKO MpasuslbHbIX 0meemos U3 3adaHHO20 CriucKa.
(MC/MA)
6
Beposithocts noyuenus \(K\) ycrexos B \(N\) HE3aBUCHMBIX MCIBITAHHUSX ITPH YCIOBUH, YTO YHCIIO UCIIBITAHUHI
Besmmko: \(n\gg 1\), a BeposiTHOCTE yenexa B Kax oM ucrbiranuu Masa: \(p\ll 1\), — onpenensercs popmysioii: MC
Bann no ymonyaHuio:| 1

CnyyvanHbI NOPAJOK OTBETOB

Ha

HymepoBaTb BapuaHTbl OTBETOB?

0

LWTpad 3a kaxxayro HenpaBUNbHYIO MOMNbLITKY:

33.3

ID-HOMep:

# | OTBeThbI | OT3bIB

OueHka




BepostaocTs nonydenus \(K\) ycrnexos B \(N\) He3aBHCHMBIX UCTIBITAHUAX MPU YCIOBHHU, YTO YHCIIO UCTIBITAHUI

Benuko: \(n\gg 1Y), a BepositHOCTh yemexa B kaxaom ucnbitannu Mana: \(p\ll 1Y), — onpenensiercs dpopmynoii: MC
Bann no ymonuanutio:| 1
CnyuJaliHbI nopsgok oteetoB| [la
HymepoBaTtb BapuaHTbl otBeToB?| 0
LWTpad 3a kaxkayro HenpaBuUnbHYI NonbITKy:| 33.3
ID-HOMep:

# OTBeTbI OT3bIB OueHka
A. Ilyaccona 100
B. Myaspa-Jlaruiaca 0
C. Bepuymm 0
D. l"aycca 0

O6wWwunn oT3bIB K BONpOCY:
[Ons no6oro npaBuibLHOro oTeBeTa: Bal oTBET BEPHbIN.
[Ona no6oro HenpaBUITbLHOIO OTBeTa: Balu oTBET HEMPABU/IbHbIN.
Moacka3ska 1:
MNokasaTb KONUYECTBO NPaBUNbHbIX
. Het
otBeToB ([Moacka3ka 1):
Ypanutb HEKOPPEKTHbIE OTBETbI
. Het
(Moackaska 1):
Teru:
lNoszsonssem ebibupame 0OUH UMU HECKOJILKO MpasusibHbIX 0mMmeemos U3 3a0aHH020 CriUCKa.
(MC/MA)
v
KakoBa BepOSTHOCTB MOIYYUTH 3 «OpJiay MpPHU MECTUKPATHOM OPOCaHUN MOHETHI? MC
Bann no ymonuanuio:| 1
CnyyvaiHbIi nopsgok otBeToB| [la
HymepoeaTtb BapuaHThl oTBeTOoB?| 0
LTpad 3a kaxaylo HenpaBUMbHY NonbITKy:| 33.3
ID-HOMep:
# | OTBeThI | OT3biIB OueHka




Kakosa BCEPOATHOCTD MOJYYUTH 3 «OpJa» Mpu MEeCTUKPAaTHOM 6pocaﬂml MOHETBI?

MC
Bann no ymonyaHwuio:| 1
CnyualiHbI nopsgok oteetoB| [la
HymepoBaTtb BapuaHTbl otBeTOoB?| 0
LWTpad 3a kaxkayro HenpaBuUnbHYI NonbITKy:| 33.3
ID-HOMep:

# OT1BeThI OT13bIB OueHka
A. 3/8 0
B. 1/2 0
C. 5/16 100
D. \(\frac{1}{2"6}\) 0

O6LwWuMI O0T3bIB K BONpPOCY:

[Ons no6oro npaBuibLHOro oTeBeTa: Bal oTBET BEPHbIN.

Ona no6oro HenpaBUITIbLHOro OTBeTa: Balu oTBET HEMPABU/IbHbIN.

MNopackaska 1:

MNMokasaTb KONM4YecTBO NpaBUNbHbIX H

eT
otBeToB ([Moackaska 1):
YAaanuTb HeKOppPeKTHble OTBETbI H
eT

(Moackaska 1):

Teru:
lNossonssem ebibupame 0OUH UMU HECKOJIBLKO MpasusibHbIX 0meemos U3 3adaHHO20 CriucKa.
(MC/MA)
8

KakuM U3 mepeurciieHHbIX CBOMCTB OJKHA 001a1aTh GYHKIUS paCcCHpeAeICHUs BEPOSITHOCTEH TUCKPETHON MC
CIy4JailHOW BETMYNHBI?
Bann no ymonuaHnuio:| 1
CnyyvaiHbIi nopsgok otBeToB| [1a
HymepoBaTtb BapuaHThbl otBeTOoB?| 0
LWTpad 3a kaxkayro HenpaBunbHYKO NonbITKy:| 33.3

ID-HOMep:

# | OTBeThbI | OT3bIB

OueHka




Kakum u3 NEPEUNCIICHHBIX CBOIICTB JOJIDKHa O6.]'Ia[[aTI) (byHKIII/IH pacopencjacHus BepOfITHOCTeﬁ [[PICerTHOﬁ

N MC
ClIydyanHou BEJIMYHUHBI?
Bann no ymonyanuio:| 1
CnyuJaliHbI nopsgok oteetoB| [la
HymepoBaTtb BapuaHTbl otBeTOoB?| 0
LWTpad 3a kaxkayro HenpaBunbHYO nNonbITKy:| 33.3
ID-HOMep:
# OT1BeThI OT13bIB OueHka
A. HenpepbiBHaA 0
B. HeyObIBaIOIIAs 100
C. muddepeHnupyemast 0
D. KBaJpaTUYHO UHTErpUpyeMast 0
O6LwWnI O0T3bIB K BONpPOCY:
[Ons no6oro npaBunbLHOro oTeBeTa: Bal oTBET BEPHbIN.
Ona no6oro HenpaBUITIbLHOIO OTBeTa: Balu oTBET HEMPABU/IbHbIN.
MNopackaska 1:
MokasaTb KONM4YecTBO NpaBUNbHbIX
. Het
otBeToB ([Moackaska 1):
YAaanuTb HeKOppPeKTHble OTBETbI
b Het
(Moackaska 1):
Teru:
lNossonssem ebibupame 0OUH UMU HECKOJILKO MpasuslbHbIX 0meemoes U3 3adaHHO20 CriucKa.
(MC/MA)
9
Kakoe u3 nepeunciennsix pacnpeaenenuit HE sBnsercs nuckpeTHbM? MC
Bann no ymonuaHnuio:| 1
CnyyvaiHbIi nopsgok otBeToB| [la
HymepoBaTtb BapuaHThbl otBeToB?| 0
LWTpad 3a kaxkayro HenpaBuUnbHY NonbITKy:| 33.3
ID-HOMep:
# | OTBeThI | OT3biIB OueHka




Kakoe u3 nepeuncinennsix pacnpeaenenuit HE saBnsercs nuckperHsm? MC
Bann no ymonuaHuio:| 1
CnyuJaliHbI nopsgok oteetoB| [la
HymepoBaTtb BapuaHTbl otBeTOoB?| 0
LWTpad 3a kaxkayro HenpaBuUnbHY NonbITKy:| 33.3
ID-HOMep:
# OT1BeThI OT13bIB OueHka
A. 6MHOMManbHoOe 0
B. ITyaccona 0
C. TCOMETPUYECKOE 0
D. HOpMaJbHOE 100
O6LwWuMI O0T3bIB K BONpPOCY:
[Ons no6oro npaBunbLHOro oTeBeTa: Bal oTBET BEPHbIN.
[Ona no6oro HenpaBUITbLHOIO OTBETa: Balu oTBET HEMPABU/IbHbIN.

Mopckaska 1:

MokasaTb KONM4YecTBO npaBUNbHbIX

otBeToB ([Moackaska 1): Her

YOanuTb HeKOppPeKTHble OTBEThI

(Moackaska 1): Her

Teru:

lNossonssem ebibupame 0OUH UMU HECKOJILKO MpasusibHbIX 0meemos U3 3a0aHH020 CriUCKa.
(MC/MA)

top/MNo ymonyaxnuro ana ®OC_09.03.04 NMporpammHan nHxeHepus/OrlK-

1/Teopus BeposiTHOCTEN U MaTemaTuyeckasa ctaTuctuka/Teopusa

BepOﬂTHOCTeﬁ M MaTemMaTu4yeckana cTtaTUCcTUKal//3agaHusa ¢ KOPOTKUM OTBETOM

1

Tpu cTperka CTpeNsoT Mo MHUIIeHU. BeposiTHoCTH nomaaanust 1uist kaxaoro u3 crpenkos: \(p_1 = 0.7\),\(p_2 =
0.6\), \(p_3 = 0.8\). Bbuucauts BEpOSTHOCTH TOT'O, YTO MOMAT POBHO OJUH CTPEIIOK.

NUM

Bann no ymonuyaHuio:| 2
LTpad 3a kaxaylo HenpaBUMbHY NonbITKy:| 33.3
ID-HOMep:
# OTBeTbI OT3bIB OueHka
A. 0.188 100

O6LwWuMI OT3bIB K BOMPOCY:

Moacka3ska 1:

MokasaTb KONM4ecTBoO npaBUNbHbIX

otBeToB ([Moackaska 1): Het

YAanuTb HeKOppPeKTHbIe OTBEThI

(Mopckaska 1): Her

Teru:

VmrniopmupogaHue 3mo20o mura 8ornpoca He noddepxxueaemcs.




BeposTHOCTB 1OMYCTUTH OmevaTKy mpu Habope Tekcra \(p = 0.0005\). Ha crpanune \(n = 2500\) cumBoII0B. NUM
KaxkoBa BCPOATHOCTH TOT'O, YTO Ha CTPAHUILIC OKAXKETCA HE oouee OL[HOI7[ oneyaTtku? OTBET OKpYIJIUTH 0 COTBIX.
Bann no ymonuanwuio:| 2
LWTpad 3a kaxkayro HenpaBuUnbHYIO NoNbITKY:| 33.3
ID-HOMep:
# OTBeThbI OT3bIB OueHka
A. 0.64 100
O6LWwunI O0T3bIB K BONpPOCY:
NMoackaska 1:
Moka3aTb KONMYeCTBO NPaBUNbHbIX H
eT
otBeToB ([Moackaska 1):
YAanuTb HeKOPpPEeKTHble OTBEThI
Het
(Moackaska 1):
Tern:
VImnopmuposaHue 3mo2o mura 8ornpoca He nodoepxueaemcs.
3
HasoBuTe MaTeMaTHueCcKOE OXKHIAHUE CIyYaiHOM BeMHurnHBI ¢ pactpeneactuuem \(p(X) = NUM

\frac{1}{3\sqrt{2\pi} }e{-\frac{(x-3)"2}{18}}\).

Bann no ymonyaHuio:| 2

LWTpad 3a kaxkayro HenpaBuNbHY NonbITKy:| 33.3

ID-HOMep:

# OTBeTbI

OT3bIB

OueHka

A 3

100

O6wWwui O0T3bIB K BONpPOCY:

Mopckaska 1:

MNoka3aTb KONNMYECTBO NPaBUNbHbIX
otBeToB ([Moacka3ska 1):

HeT

YAanuTb HeKOppeKTHble OTBEThI
(Moackaska 1):

HeT

Tern:

UmnopmuposaHue amoao muna eonpoca He noddep)xueaemcs.

top/MNo ymonuyauuro ana ®OC_09.03.04 NMporpammHan nHxeHepus/OrlK-

1/Teopusi BepoATHOCTEN U MaTeMaTUyYecKasa ctaTuctuka/Teopus

BEpPOATHOCTEN N MaTeMaTUyYecKas cTaTUCTUKa//3aaaHuA ¢ pa3BEPHYTbIM

OoTBEeTOM

1

HesaBucrmbie cOOBITHS: OIpeaciicHnE, H606XO,HI/IMOC 1 JOCTATOYHOC YCJIOBUC HEC3aBUCUMOCTHU, IIPUMEPHI. ES




Bann no yMmon4yaHuio:

3

dopmar oTBeTa:

HTML-
peaakTop ¢
BbIGOpPOM
hannos

TpeboBaTb TEKCT:

HeT

Pasmep nons:

15

Pa3peLLIVITb BJTOXeHuUA:

1

Tpebyemoe uncno snoxenuu:| 0

Pa3pelueHHble TUNbI ¢hannos:

ID-HOMep:

Lla6bnoH oTBeTa UHdopmauusa ana oueHUBaKOLWKNX

CoObitis A um B ¢ BepostHocTsIMEH DA, pB#0
Ha3bIBAIOTCS HE3aBUCHUMBIMHU, eciu pAB=p(A) win
pBA=p(B), rae p(A|B) — ycioBHas BepOATHOCTH
coObITHst A nipu ycioBuu B.

Heo0xoaumoe " JIOCTATOYHOE ycJaoBue
HEe3aBHCHMOCTH:

CoObITHS HE3aBUCHUMEBI TOTJIa U TOJIEKO TOTAa, KOTa
pAB=pAp(B), tne AB — coObiTHe, cocrosiice B
OJIHOBPEMEHHOM HacTyIUleHMH coOeituii A u B
(nepeceuenue).

Jloka3zaTebCTBO:

e Ilyctb coObiTust A 1 B HezaBucumel. Torma
pAB=pApBA=pAp(B).

e Ilycte pAB=pAp(B), pA, pB+#0. Joxaxem, uto A
n B He3aBHCHMBIL:

e pAB=pABpB=pApBpB=p(A). AHamOrn4HO
JoKa3bIBaeTcs paBeHCTBO pBA=p(B). Takum
00pa3oM, coObiTust A 1 B He3aBHCHMBL.

Jloka3aTeabCTBO 3aBEPIICHO.

TpI/I u 0ojiee COOBITUSI HA3BLIBAKOTCS HE3aBUCUMBIMU
B COBOKYITHOCTH, €CJIM BEPOATHOCTb UX NPOU3BCACHUA
PpaBHA MMPOU3BEACHUIO UX BepOHTHOCTCﬁ.

He3aBucuMbIMU SBISIOTCS, HallpUMEpP, BbINAJCHUS
opia B TIOCIEJOBAaTENbHBIX OpOCAaHUSIX MOHETKH;
BBIMAZICHUA OJHOTO OYKa Ha OJHOH OpOIIeHHOH
UrpajbHOM KOCTM M IIECTH OYKOB Ha JIpPYroii;
[ONAJaHUsl B MUIIEHb OJHOBPEMEHHO CTPEISIIOIIUMHU
CTpENKaMHU.

O6LwWuMI OT3bIB K BOMPOCY:

Teru:

Lonyckaem e omeeme 3agpy3ums ¢halin u/unu egecmu mekcm. Omeem OosxeH 6bimb
oueHeH rperiofasamersieM 8py4HYIO.




Tpu cTaHKa BbITyCcKalOT ouHaKOBbIE AeTanu. 40% neTaneil BbIycKaroTCsa NEPBLIM CTaHKOM, 30% — BTOpBIM

n 30% — TpetbuM. BepositHocTs Opaka Ha nepBom ctanke 0.02, Ha Bropom — 0.01, Ha Tpetrem — 0.015.
OO0Hapy»xeHa OpakoBaHHas 1eTajilb. KakoBa BEpOsSTHOCTb TOTO, YTO OHA M3TOTOBJICHA Ha EPBOM CTaHKe?

ES

Bann no ymonuaxuio:| 3

dopmar oTBeTa:

HTML-
peaakTop ¢
BbIGOpPOM
hannos

TpeboBaThb TekcT:| HeT

Pasmep nonsa:| 15

PaspewuTb BnoxeHus:| 1

Tpebyemoe uncno snoxeHui:| 0

Pa3spelueHHble TUNbI ¢hannos:

ID-HOMep:

LLlabnoH oTBeTa

UHdopmaumnsa ana oueHMBaroLWmx

00603Ha4YMM A — MOSIBJICHUE OPaKOBaHHOM JeTaIH.
Paccmorpum rumoress! Hi: geTasp BeiTyleHa i-M CTaHKOM.
BBIumcinm ux BEpOSTHOCTH U 3alMIIEM YCIIOBHBIE
BEPOSITHOCTH coOBITHSI A mipu ycnoBusix H_i:

Hi p(Hi) P(AHI)
H1 0.4 0.02
H2 0.3 0.01
H3 03 0.015

Hckomas BEPOATHOCTD P €CTh alIOCTEPUOPHAA BEPOATHOCTDH

runore3bl H1 npu ycnoBuu A. [{nst e€ HaxoxaeHus
BocIosb3yeMcs opmyroit baiieca:

\(p(H_i)=p(H_i)p(AH_i)/\sum{kp(H_K)p(AH_K)})).
[onyuaem otBet: p=0.52.

O6wWwui O0T3bIB K BONpPOCY:

Teru:

Lonyckaem e omeeme 3azgpy3ums ¢halin u/unu eeecmu mekcm. Omeem dosxeH bbimb

oueHeH nperodasamersieM 8pyqHYIO.

3

MareMaTHuecKoe OKUIaHUE JUCKPETHOH CIy4alilHOW BEIWYHMHBL: ONpe/IeIeHHe U CBOWCTBA (HE MEHee

TpEX), mpuMep pacuéra.

ES




Bann no yMmon4yaHuio:

3

dopmar oTBeTa:

HTML-
peaakTop ¢
BbIGOpPOM
hannos

TpeboBaTb TEKCT:

HeT

Pasmep nons:

15

Pa3peLLIVITb BJTOXeHuUA:

1

Tpebyemoe uncno snoxenuu:| 0

Pa3pelueHHble TUNbI ¢hannos:

ID-HOMep:

Lla6bnoH oTBeTa UHdopmauusa ana oueHUBaKOLWKNX

Onpenenenne:

[lycts X — nuckpeTHast ciryyaiiHasi BEJIMUMHA C
3aKOHOM pacIpe/enieHus Xi,pi. MaremaTndaeckum
OKHJJaHNEM BEJINYMHBI X HA3bIBACTCS YUCIIO

MX=} ixipi,

TIPH YCIOBUH, YTO CXOIUTCS PAI Y i[Xi|pi.

CpoiicTBa:

e  Ecau Benmnuuna nocrosHHas: X = C, to MC=C.

e VMmHOxkeHHE Ha yncno: MaX=aMX.

e MaremMaTH4IECKOE OKUIAHNE CYMMBI:
MX+Y=MX+MY.

e MareMaTH4IeCKOE OXKXHUIAHUE IPON3BEACHHS:
MXY=MXMXY, ecnti X u Y HE3aBUCUMBI.

[pumep:

ITycts X 3aaHa 3aKOHOM pacIpeieIeHus:
Xi 0 1 -1

pi 0.4 0.4 0.2

Torma MX=0-0.4+1-0.4+-1-0.2 = 0.2.

O6wWwui 0T3bIB K BONpPOCY:

Tern:

Lonyckaem e omeeme 3azgpy3ums ¢halin u/unu eeecmu mekcm. Omeem dosxeH bbimb
oueHeH ripernodasamersieM 8pyHHYIO.

4

[Tpou3BOAATCS BBICTPEBI [0 MUILICHH A0 MEPBOrO MOMAIaHHUs WITH NIOKa HEe 3aKOHYaTCs aTpoHbI. Beero
HMeEETCsI 5 TaTPOHOB, BEPOSITHOCTH momnaganus npu ogHoM Beictpere \(p = 0.6Y). ITycts \(X\) — obmee
KOJIMYECTBO MCTPaueHHbIX naTpoHoB. [loctpouts pacnpeaenenue \(X\), HaliTH 1151 3TON BETHYHHEI
MaTeMaTHYeCKOe OXKUIAHUE, TUCIEPCHIO U CpelHee KBaAPaTHIECKOe OTKIOHCHHE.

ES




Bann no yMmon4yaHuio:

3

dopmar oTBeTa:
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peaakTop ¢
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hannos

TpeboBaTb TEKCT:

HeT

Pasmep nons:

15

Pa3peLLIVITb BJTOXeHuUA:

1

Tpebyemoe uncno snoxenuu:| 0

Pa3pelueHHble TuNbl hannos:

ID-HOMep:
Lla6bnoH oTBeTa UHdopmauusa ana oueHUBaKOLWKNX
BepositHOCTB IOTpaTuTh K MaTpoHOB,
k=1,2,3,45:
pk=gk-1p,
g=1p=04.

3akoH pacnpenencHus. st HaX0XICHUSA
IIMICTIEPCHU Cpa3y BIUINEM B TAOJIHUIly 3HAUCHHS k2:

k 1 2 3 4 5

k 1 4 9 16 25
2

p 0. 024 0.09 0.0384 0.01536
k 6

Marematuueckoe OxugaHue:
MX=}kk-pk = 1,5984.

Hucnepcus:

DX=MX2-MX2~0.8675.

Cpennee KBajipaTHUECKOE OTKIIOHEHHE:
6X=DX=0.93.

O6wWwui O0T3bIB K BONpPOCY:

Teru:

Lonyckaem e omeeme 3azgpy3ums ¢halin u/unu eeecmu mekcm. Omeem dormkeH bbimb
OueHeH rpernodasamersieM 8py4HYIO.

5

[InoTHOCTH pacnpesienieHus: OJTHOMEPHOM CIy4ailHOM BEJIMUMHBI: OTpe/ieJIeHne, CBOMCTBA, IPUMEPHI.

ES




Bann no ymonyasuio:| 3

HTML-
peaakTop ¢
BbIGOpPOM
hannos

dopmar oTBeTa:

TpeboBaThb TekcT:| HeT
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PaspewuTb BnoxeHus:| 1

Tpebyemoe uncno snoxenuu:| 0

Pa3pelueHHble TUNbI ¢hannos:

ID-HOMep:

Lla6bnoH oTBeTa UHdopmauusa ana oueHUBaKOLWKNX

Onpenenenne:

[Tycte X — caywaiinas senuunHa. Eciu e€ pyHKINSA
pacrpeneneHus MOXXeT ObITh PE/ICTaBICHA B BUAE!

Fx=f -ooxpxdx,
TO caMa BeJIMYMHA HA3bIBACTCS HEMPEPBIBHOM, a
(dyHKIHS pX — e€ MIIOTHOCTHIO PACHIPE/ICIICHHUS.

CsoiicTBa:

px=>0.

Ycnosue HOpMHUPOBKH: [-oo+oopxdx = 1.
P{x1<X<x2} = [x2x1pxdx.

px=F'X B TOUKax HEMPEPHIBHOCTH PX.

Ipumepsr:
px=C,x€a,b — paBHOMEpHOE;
px=Ae-Ax,x>0 — moKa3aTeIbpHOE;

px=12me-X2/2 — craHgapTHOE HOPMAJILHOE.

O6LwWuMI O0T3bIB K BONpPOCY:

Tern:

Honyckaem e omeeme 3agpy3ums ¢haln u/unu eeecmu mexkcm. Omeem OosrmkeH bbimb
oueHeH rnperio0asamersieM 8Py4HYI0.

6

CBolCTBa INIOTHOCTHU paclpeeNeHus ABYMEPHOU CllydaifHOM BenuuuHbl. [IprMepsl MHOTOMEPHBIX

N, ES
HENPECPBIBHBIX CITYYaUHbIX BEJIMYWH.




Bann no ymonyasuio:| 3

HTML-
peaakTop ¢
BbIGOpPOM
hannos

dopmar oTBeTa:

TpeboBaThb TekcT:| HeT

Pasmep nons:| 15

PaspewuTb BnoxeHus:| 1

Tpebyemoe uncno snoxenuu:| 0

Pa3pelueHHble TUNbI ¢hannos:

ID-HOMep:

Lla6bnoH oTBeTa UHdopmauusa ana oueHUBaKOLWKNX

CaoiicTBa pX,y:

e YcroBue HopMupoBKH: [[ -co+oopx,ydxdy=1.

e  Cas3b ¢ QyHKIMEH pacnipeaeieHus: px,y=Fxy"x,y
B TOYKaX HEIIPEPHIBHOCTH PX,Y.

e MapruHanbHble paclpeIeIeH s PX=)-
cotoopx,ydy, py=J-cotoopx, ydx.

e P{X,YeD}=[[Dpx,ydxdy.

IIpumepsr:

e KoopauHaThl TOUKH TIOMAaHUsI CHApsIIa Ha
3eMJIIO — IByMepHast HeTIpephIBHAS CIIydaiiHas
BEJINYMHA.

e  KoopauHaThl U BEKTOP CKOPOCTH MOJIEKYJIBI B I'a3e
— TpEXMEpHBIE CITyJaiiHbIC BEIMIUHEL.

O6LwWuMI OT3bIB K BONpPOCY:

Teru:

Honyckaem e omeeme 3acpy3ums ¢halin u/unu eeecmu mekcm. Omeem OormkeH bbimb
OueHeH riperio0agamersieM 8py4HYIo.

Kputepumn oueHoK. s oueHMBaHUA pe3y/ibTaToB 0Oy4YeHMA Ha 3a4eTe UCNoib3yeTcsa 4-6a11bHan WKana: «OT/IMYHOY,
«XOPOLLO», KYA,0BNETBOPUTENIbHO», KHEYA0BNETBOPUTENIBHOY.

YpoBeHb
KpuTepumn oLeHMBaHMA KOMMETEHLUN cbopmMMpPOBaHHOCTH LLIkana oLeHoK
KOMMeTeHUuMin

MosiHOe COOTBETCTBME OTBETA 0OYYaloLWErocs BCEM

nepeyncneHHbIM Kputepusam. Obyyatowmiics

OEMOHCTPUPYET BbICOKUI YPOBEHb B/IaZleHUA MaTepUaiom, MoBbileHHbIM ypoBeHb  OTAUYHO
OpUEHTUPYETCA B NPeAMEeTHON 061acTu, BepHO OTBEYaEeT Ha BCe

[OMONHUTEIbHbIE BOMPOChl. CAaHbl BCE KOHTPOJIbHbIE U

nabopaTtopHble paboThbl.

OTBET Ha KOHTPOJIbHO-U3MEPUTE/IbHbIN MaTepuan He

COOTBETCTBYET OAHOMY MU ABYM M3 MEePeUNCNEHHbIX

noKasartenen, Ho obyyatoLninca AaeT NpaBUNbHbIE




OTBETbI Ha AOMNOJHUTENbHbIE BONPOCHI. [ONycKaloTCs OLWMOKK ba30BbIi ypoBeHb
NMpw BOCNPOU3BEAEHMM HaCTU TEOPETUYECKMX MONONKEHUIN. CAaHbl

BCE KOHTPOJIbHbIE U NabopaTopHblie paboTbl.

OTBET Ha KOHTPO/IbHO-U3MEPUTE/bHbIN MaTepuan He

COOTBETCTBYET N0OLIM TPEM M3 MEePeUYNCIEeHHbIX NOKasaTeien,

obyyatowmiica AaeT HeNoJiHble OTBETbI Ha

AononHUTeNbHble BONpocbkl. CHOpMMPOBAHHbIE 3HAHUA Moporosbiii ypoBEHb
OCHOBHbIX MOHATUI, ONpeaeneHnii u Teopem, U3y4aembiX B

Kypce, He Bcerga nosiHoe 1x NoHUMaHWe C 3aTPYAHEHUAMM MpK
BocrnpounssegeHnmn. CoaHbl Bce KOHTPOJIbHbIE U 1abopaTopHble
paboTbl.

OTBET Ha KOHTPOIbHO-U3MEPUTE/NbHbIV MaTepuan He
COOTBETCTBYET Nt0ObIM YETbIPEM U3 NEPEUNCIEHHbIX

nokasatenen. ObyyaroLMnca 4eMOoHCTPUpyeT

OTPbIBOYHbIE 3HAHUA (MMBO UX OTCYTCTBME) OCHOBHbIX MOHATUN, —
onpeaeneHuii U Teopem, UCNob3yEMbIX B Kypce, AN He CAaHa
XOTs 6bl OZIHA KOHTPOJIbHAA UM NabopaTopHas paboTa.

Xopouwo

YA0BNETBOPU-TENBHO

HeyposnetBoputesnbHO



