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PABOYAA MPOrPAMMA YYEEHOM OUCUMUNINHDI

51.0.25 Teopuna BEPOATHOCTU M MAaTEMATUYECKAA CTaTUCTUKA

1. Kopa 1 HaMmeHoBaHWe HanpaBAeHUA NOATOTOBKU/cneLnanbHOCTU:
09.03.03 MpuknagHaa MHGOpMaTHKa

2. Npodunb nogrotoBKku/cneunanusaums:

MpuknagHaa nHGopMaTMKa B SKOHOMMUKE

3. KBannduKauuma (cteneHb) BbINyCKHUKA:

bakanaspuaTt

4. ®opma obyueHus:

OuHan

5. Kadeapa, otBeuatowan 3a peannsaumio gUCLUNAUHDI:
Kadeapa unmdppoBbIx TEXHONOTUI

6. CocraButenun nporpammbi:

MNonosa AnekcaHapa EBreHbeBHa, K. §.-M. H.

7. PekomeHpoBaHa: npotokon HMC Ne 7 ot 03.05.2023
8. YuebHblii roa: 2024-2025 Cemectp(bl): 3

YTBEPXKOAIO

3aBeaytolwnii Kabeapoi
KypranuH Cepreit Amutpmnesmny
Kadeapa umdppoBbIx TEXHONOTN I

03.05.2023



9. Llenun 1 3ag3aum yuebHOM ANCLUNAUHDI:

Llenamum ocBoeHUs yuebHON AUCUMNANHDI ABAAIOTCA:

- bopMMpoBaHMe NpeAcTaBAeHMIA O BEPOATHOCTHLIX MOAENAX PeasibHblX GU3NYECKMX ABNEHUI M NPOLLEeCcCOoB;

- U3ydyeHne matemathnyeckoro annaparta Teopun BepOﬂTHOCTel;'I N CTaTUCTUKMN.

3afaum yyebHOM ANCUUNANHBI:

- YCBOEHME 06YYaoLWMMMNCH OCHOBHbIX MOHATUIN, 6A30BbIX MoAenen U matemaTMyeckoro gopmanmnsma Teopuu

BEPOATHOCTN, a TaKXKe TrpaHul, nx NPUMEHUMOCTH,

3agavy;

- Bbl4E€/INTb KOHKPETHblIE BEPOATHOCTHbIE 33a4a4YM B MPUKNAOHbLIX 33a4a4aX, peaM30BbiBaTb METOLbl U

npuemos M MeToaOoB aHA/INTUYECKOro peleHnA TUNOoBbIX

dHa/M3a BEPOATHOCTHbIX MOLI,EI'IEIZ, npoBoauTb CTAaTUCTUYECKUIA aHaNU3 pPe3ynbTaTtoB MOAENTNPOBAHUA,;

- chopMMpPOBaTb HaBbIKM KBaIMOULMPOBAHHOTO BbIBOpa M afanTalmm CyLLECTBYHOLLIMX METOA0B TEOPUN BEPOSTHOCTU U

MaTEMATUYECKOM CTAaTUCTUKM.

10. Mecrto yue6HOM ANCUUNAUHDI B CTPYKType OOM:

YyebHas ANCLMMNIMHA OTHOCUTCA K 06a3aTenbHOM YacTi 61oka b1. s ycnewHoro ocBoeHua AaHHOMo Kypca
HeobXxoAMMO NpeaBapuTe/ibHOE U3yYeHUe MaTeMaTUYECKOro aHaan3a.

Teopua BEPOATHOCTU M MaTeMaTuyecKkas CTaTUCTUKA OTHOCUTCA K Ymcay GyHAAaMeHTabHbIX pPa3aenos CoBpemMeHHOM

MATEMATMKU. 3HaHME OCHOB

Teopuu

BEPOATHOCTN MU

cocTaBnsoleir obwen maTemaTMYecKoM KyabTypbl BbIMYCKHUKA.

MaTemaTMUyecKom

CTaTUCTUKN ABNAETCA

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

Kopa v Ha3BaHMe KoMmneTeHunmn

OMNK-1 CnocobeH NpumeHATb
ecTecTBEHHOHay4YHble 1
0bOLENHKEHEPHbIE 3HAHUA, MeToabl
MaTemaTMyecKoro aHannsa u
MOZLE/IMPOBAHUA, TEOPETUYECKOrO U
3KCMepMMEHTANbHOIO UCCNea0BaHuUA
8 NpodeccnoHanbHOW AeATeNbHOCTY;

OMMK-1 CnocobeH NpumeHsTb
eCcTecTBeHHOHay4YHble U
06LLEeNHKeHePHble 3HAaHMA, MeTOAbI
MaTEMATMYECKOro aHaan3a u
MOZENNPOBaHUA, TEOPETUYECKOrO U
3KCMepMMEHTANbHOTO NCCNen0BaHuUA
B NPOdECcCMOHaNbHOW AeATEeNbHOCTH;

Kopa v Ha3BaHue MHOWKATOpPa
KomMneTeHunn

OlK-1.1 3HaeT ocHOBbI
MaTEMATUKK, PUIMKH,
BbIYUC/IUTENIBHON TEXHUKU U
NpPorpamMmmMmmnpoBaHus

OlK-1.2 YmeeT pewatb
CTaHAapTHble
npodeccMoHanbHble 33434M C
npMMeEHEHNEM
€CTeCTBEHHOHaY4YHbIX U

06 LENHKEHEPHbIX 3HAHWUN,
MEeTO40B MaTeMATUUYECKOro
aHanM3a M MoAeIMPOBaAHNSA.

3HaHMA, YMEHUS, HaBblKM

3HaTb: OCHOBHbIE MOHATUSA, 6a30Bble
MoAenn n maTemaTuyeckum
dopmanmsm Teopun BEPOATHOCTH, a
TaK¥Ke rpaHuLbl UX NPUMEHUMOCTH,
npuembl U MeToAbl aHA/IMTUYECKOTO
peLleHns TUNOBbIX 3a4au.

YMeTb: BblAENTb KOHKPETHbIE
BEPOATHOCTHbIE 3343a4u B
NPUKAaAHbIX 3a43a4aXx,
peann3oBbiBaTb MEeToApl U
a/ITOPUTMbI aHa/IM3a BEPOATHOCTHbIX
Mmogenen, NposoAnTb
CTaTUCTUYECKUIA aHaNN3 pe3ybTaToB
MOAENMPOBaHMA.

ANTrOPUTMBbI

BaXKHOWM



OTlK-1.3 Bnageet HaBblkaMu Bnapetsb: HaBblKaMu
TeopeTU4ecKoro u KBanMdULMPOBaHHOIO Bblbopa w
9KCMepemMeHTaIbHOro aganTtaumm CyLLLeCTBYHOLLMX
OMNK-1 CnocobeH npumeHsTb P A H yu yiou
nccnenoBaHMA 06bEKTOB MEeTO0B TEopuUM BEepPOATHOCTU U
ecTecTBEHHOHay4YHble U . .
npodeccroHanbHom MaTEeMATUYECKOM  CTAaTUCTUKU U
06 LLEeNHKeHepHble 3HaHUA, MeTobl pod
LEeATeNbHOCTH. CTOXaCTMYECKOro aHanms3a.
MaTemaTMyecKoro aHannsa u
MOZAE/IMPOBAHUA, TEOPETUYECKOrO U
3KCMepMMEHTANbHOIo Uccne0BaHuA
B NpodeccroHanbHOW AeATeNbHOCTY;
12. O6bem AUCLMNAUHDI B 3a4eTHbIX eguHMLax/yac:
3/108
dopma npomeKyToOYHOM aTTecTauun:
3aveTt
13. Bupapl yuebHoii paboTbl
Bug yuebHow paboTbl CemecTtp 3 Bcero
AyauTopHble 3aHATUA 16 16
JIeKUuMOoHHbIe 3aHATUA 16 16
MpakTnyeckme 3aHATUA 0
JNlabopaTtopHble 3aHATUA 0
CamocTosTenbHas pabota 0 0
Kypcosas pabota 0
MpomexyToyHasa aTTecTauma 0 0
Yacbl Ha KOHTPO/b 0
Bcero 16 16
13.1. CopeprKaHue AUCLUMNIUHDI
n/n CopepraHue pasgena Peanunsauma pasgena gucLMnAMHbI C MOMOLLbIO
HavmeHoBaHMe ANCUMNAUHDI OHNaMH-Kypca, SYMK

pasgena gncumnnanHbl

1 OCHOBHbIE NOHATUA
Teopun BepoAaTHoCTeM

https://edu.vsu.ru/course/view.php?id=3426

Mpeamert v 3aaum Kypca.
OCHOBHble MOHATUA
TEopMM BepOATHOCTY.



n/n

Knaccmnueckoe
onpegenexHune
BEPOATHOCTEN

YcnoBHble
BEPOATHOCTH

BepoaTHOCTHaa cxema
BepHynnm

CnyyaliHble BE/IMYUHBI

HanmeHoBaHue
pasgena ANCUMNANHDI

XapaKTepucTnkm
CNyYalHbIX BE/INYMNH

MpeaenbHble Teopembl

Lenn Mapkosa

CnyyaliHble
b6nyKAaHMA

Knaccuueckoe
onpeaeneHue
BEPOATHOCTW.
MprmeHeHne
K/1aCCMYeCcKoro
onpeaeneHua
BEPOATHOCTW.

YcnoBHble BEPOATHOCTM.
dopmynbl NonHOM
BepoATHOCTU U beiteca.

BepoAaTHOCTHaA cxema
bepHynnu.
CraTuctuyeckme
pacnpegeneHua. Metop

NpPoun3BoAALLNX QYHKLMNA.

CnyyaiiHble BE/IMYNHBI.

CoaepKaHue pasgena
ANCLMUNINHbI

MaTemaTtnyeckoe
OXungaHue.
Oncnepcuna.

MpegaenbHble TEOpeMbI.

Llenn Mapkosa.

CnyyvaitHble 61yKaaHus.
CroxacTuyeckue
npoueccsl.

https://edu.vsu.ru/course/view.php?id=3426

https://edu.vsu.ru/course/view.php?id=3426

https://edu.vsu.ru/course/view.php?id=3426

https://edu.vsu.ru/course/view.php?id=3426

Peanusauma pasgena AUCLUMUMNIMHBI C MOMOLLbHO
OHNaWH-Kypca, dYMK

https://edu.vsu.ru/course/view.php?id=3426

https://edu.vsu.ru/course/view.php?id=3426

https://edu.vsu.ru/course/view.php?id=3426

https://edu.vsu.ru/course/view.php?id=3426
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Ne

n/n

No
n/n

SneMeHTbl https://edu.vsu.ru/course/view.php?id=3426

MaTemMaTHUyecKom SnemeHTbI .

CTATUCTURM MaTemaTuyeckom
CTaTUCTUKN.
CraTuctuyeckue
Kputepuu.

13.2. Tembl (pa3aenbl) AUCLUNANHDI U BUADbI 3aHATUI

HavmeHoBaHue JleKunoHHbIe MpakTnyeckme JTabopaTtopHble
Tembl (pasaena) 3aHATMA 3aHATKA 3aHATMA
1 2 0
OcHOBHble
NOHATUA TEOPUMN
BEPOATHOCTEM
1 4 2
Knaccuyeckoe
onpeaeneHue
BEPOATHOCTEM
1 4 2
YcnoBHble
BEPOATHOCTMU
1 4 2
BepoAaTHOCTHaA

cxema bepHynam

. 2 4 2
Cny4yaiHble
BE/INYMHDI
2 8 2
XapaKTepucTmkm
CNyYanHbIX
BENYUH
HavmeHoBaHue JleKunoHHbIe MpakTnyeckme JNTabopaTtopHble
Tembl (paszena) 3aHATUA 3aHATUA 3aHATUA
2 0 2
MpegenbHble
Teopemb
Llenn Mapkosa 2 0 0
2 0 0

CnyyaiiHble
6yXaaHUA

CamocrosaTtenbHas
paboTa

CamocTosTe/IbHan
paboTa

Bcero

11

11

12

20

Bcero



10 2 8 4 6 20
SNEeMEHTbI

MaTeMaTUYeCcKom
CTaTUCTUKMN

16 34 16 42 108

14. MeToguuecKkue ykasaHua ana obyuyarowmxca no 0oCBOEHUI0 AUCLUNUHDI

OcBoOeHMe ANCLMNINHBI CKIaAbIBAETCA U3 ayAUTOPHONM paboTbl (y4ebHOol AeATeIbHOCTH, BbINOHAEMOW Nog,
PYKOBOACTBOM MpenoaasaTtena) U BHeayaUTOPHOMN paboTbl (y4ebHOM AeATeNbHOCTU, peannsyemoin obyyatowmmes
CaMOCTOATE/IbHO).

AypautopHana paboTa COCTOUT M3 BbIMOAHEHUS MPAKTUYECKMX WM NabopaTopHbIX 3afdaHuii B 06bEME,
npesycMOTPeHHOM y4ebHbIM NIaHOM.

CamocTosTenbHan pabota npeanonaraet yrayb6aéHHoe nsydeHne oTAe bHbIX Pasaenos AUCLUUMNIMHGI C
MCMONb30BaHMEM IMTEPaTypPbl, PEKOMEHAO0BAHHOW NpenoaaBaTesIeM, a TaKKe KOHCMEKTOB MPAKTUYECKUX
(nabopaTopHbIx) 3aHATUI. B KauecTBe NiaHa A/19 CaMOCTOATE/IbHOM PaboTbl MOXKeET 6bITb MCNONb30BaH pasgen 13.1
HacToALlei paboyeit NporpaMmmbl, B KOTOPOM 3abMKCUMPOBaHbI pasaeibl AUCUMNANHBI U UX coAaepKaHue. B pasaene
13.2 paboueit nporpammbl onpeaenaeTcs KoAMYecTBO YacoB, OTBOAMMOE Ha CAMOCTOSATE/IbHYO PaboTy Mo Kaskaomy
pasgeny AUCLMMNIMHLI. Bosibluee KOAMYEeCTBO YacOB Ha CAMOCTOATE/IbHYIO paboTy oTBOAMUTCA Ha Hambonee
TpyAHble pa3genbl AUCUMNAUHDI. [Na camocToATeNbHOMO U3yYeHUsA OTAE/bHbIX PAa3AeoB AUCLUMINHDI
MCMO/b3yeTca NnepeyeHb IMTepaTypbl M APYrMX PECYpPCcoB, Nepevmc/ieHHbIX B MyHKTax 15 1 16 HacToswen paboyeit
nporpammsi.

YCnewHocTb OCBOEHUA AWUCLUMUMNIMHBI ONpeaensercs CUCTEMATUYHOCTbIO M FAYBUHOM ayaAuTOPHOM U BHeayaAUTOPHOM
paboTbl 0byyatowerocs.

Mpy MCNONb30BAHMM AWUCTAHUMOHHbBIX 0OPaA30BaTE/IbHbIX TEXHO/IOTUIA U 3NEKTPOHHOTO 06yYyeHUs BbIMONHATL BCe
yKasaHusA npenogasaTteneil, BOBPeMs MoAKAYaThcA K online 3aHATMAM, OTBETCTBEHHO NOAXOAUTH K 3aJaHUAM ANs
camocToATeNbHOM paboThl.

15. MepeveHb OCHOBHO U A0MNO/IHUTE/IbHOM IMTEPaTYpPbl, PECYPCOB MHTEPHET, HEO6XO0AUMbIXANA OCBOEHUA

AUCLUUN/IUHDI
NcTOYHMK

Neo

n/n

1 .
laHuueBa, A. B. Teopus seposaTHocTelt / A. B. FaHMyeBa.— Mocksa : JlaHb, 2017 .— <URL:
https://e.lanbook.com/book/91078>
McTouHMK

Neo

n/n

2

MBaHoB, b. H. Teopua BepoATHOCTEN M MaTeMaTUYeCKasa CTaTUCTMKA [INEKTPOHHBIN pecypc] : yuebHoe
nocobue / UsaHoB b. H. — 2-e u3ga,, ucnp. n gon. — CaHkt-Metepbypr : /laHb, 2019 .—
224 c. — <URL: https://e.lanbook.com/book/113901>

6) nonoNHUTeNbHan NUTepaTypa:
McTouHMK
Ne

n/n



BopoauH, A. H. DnemeHTapHbIN Kypc TEOPMM BEPOATHOCTEN M MaTeMaTUYECKOMN CTaTUCTUKK : / A H.
bopoanH .— Mocksa : JlaHb, 2011 .— 254 c¢. —<URL:
http://e.lanbook.com/books/element.php?pll_cid=25&pl1_id=2026>

2
BeHTuenb, E. C. Teopua BepoaTHOCTEN 1 €€ uHKeHepHble npunoxerua / E. C. BeHTuensb, /1. A. OByapos. -
M. : Boicw. wk., 2007. - 492 c.

3 y
BeHTuens, E. C. 3agaum v ynpa>kHeHMs no Teopun seposaTtHocteit / E. C. BeHTtuenb, /1. A. OBuapos. - M. :
Bbicw. wk., 2003. -439 c.

4

Ipaxem, P. KoHKpeTHasa matemaTtuka. OcHoBaHue nHpopmaTtkn / P. Fpaxem, [. KnyT, O. MaTtawHuk. - M. :
Mwup,1998. - 704 c.

B) MHPOPMaLIMOHHbIE 3IEKTPOHHO-06pa3oBaTeIbHble pecypcbl:

Ne n/n NCTOYHMK

1 dneKkTpoHHas 6ubanoteka BrY https://lib.vsu.ru

2 DNEeKTPOHHbIN yHNBepcuTeT BIY https://edu.vsu.ru

3 3BC «/laHb» https://e.lanbook.com/

4 «YHuBepcuTeTcKkas 6ubnmnoteka online» https://biblioclub.ru/
5 «KoHcynbTaHT cTyaeHTa» http://www.studmedlib.ru/

6 «PYKOHT» (UTC KoHTtekctym) https://lib.rucont.ru/

16. MepeueHb yuebHO-MmeTOAMYECKOro 0becneyeHUsa oA CAaMOCTOATE/IbHOU paboTbl

Ne MCTOYHMK

n/n

1 o
FaHunyeBa, A. B. Teopua BeposaTHocTei / A. B. FaHnyeBa.— Mocksa : /laHb, 2017 .— <URL:
https://e.lanbook.com/book/91078>
NcTOUHMK

No

n/n

2 .
BeHTuens, E. C. 3agaun 1 ynpaxkHeHus no Teopun BeposaTHocTei / E. C. BeHTuensb, /1. A. Os4yapos. - M. :
Bbicw. wk., 2003. -439 c.

3

MBaHoB, b. H. Teopua BepoATHOCTElM U MaTeMaTUYeCcKana CTaTUCTUKA [DN1eKTPOHHbIN pecypc] : ydyebHoe
nocobue / UesaHos b. H. — 2-e u3a., ucnp. n gon. — CaHkr-Metepbypr : JlaHb, 2019 .—
224 c. — <URL: https://e.lanbook.com/book/113901>



17. UHpopmMaLMOHHbIE TEXHO/IOrMU, UCNONb3yeMble ANA Ppeannsauum yuebHol AUCLUMNANHDI,BKAOYaA NporpammHoe
obecneueHne n UHGOPMaLMOHHO-CNPABOUYHbIE CUCTEMDI (NPU HEO6X0AMMOCTH):

Mpu peanusaumm AUCLMUMNAMHBI MOTYT MCMONb30BATLCA TEXHOOTMWU 3/1EKTPOHHOTO 0BYyYeHMS U OUCTAHUMOHHbIe
obpasoBaTenbHble TEXHONOMMM Ha 6ase nopTana edu.vsu.ru, a TakxKe gpyrve 4OCTynHble pecypcbl ceTn UHTepHerT.

18. MarepuanbHo-TeXHU4YecKoe obecneyeHne AUCLMNIUHDI:

JleKuMoHHaA ayauTopus, OCHAWEHHAd MyAbTUMELUMHBIM MPOEKTOPOM; CheumannsnpoBaHHas mMebenb: f0CKa
MefioBas AN MapKepHas 1 WT., CTOAbI, CTY/1b B HEOHXOAMMOM KomyecTBe. KOMMNbIOTEPHBIN KAacc ¢ HeobXoANMbIM
nporpammubiMm obecneveHneOC Windows v.7, 8, 10, Habop ytunut (apxmuBaTopsbl, dhannmeHemkepsl), LibreOffice v.5-
7, Foxit PDF Reader

19. OueHouHble cpeacTBa ANA NPOBeAEHUA TEKYLLLEN U MPOMENKYTOUHOM aTTecTauumii

MopAAoK OLLEHKM 0CBOEHMSA 0bydatoWwmmmca yuebHOro matepmnana onpeaenaerca CoaepXaHmem cieayoLmx pasaeios
ONCUMNANHDI:

Ne Kog komneteHuun  Kopg MHAMKaTOpa OueHOoYHble cpeacTsa ANa TEKYLLEN
Pasgenbi
n/n atrecraumm
OVNCUMNAUHDI
(moaynn)
1 Pasgenbl 1-10 OmnkK-1 OmnK-1.1
KoHTponbHasa paboTa, nabopaTopHas
pabota
2 Pasgennbl 3-10 OlMK-1 OlK-1.2
KoHTponbHasa paboTa, nabopaTopHas
pabota
3 Pasgensbl 3-10 OMnkK-1 OMnkK-1.3
KoHTponbHana paboTa, nabopaTopHas
pabota
MpomexKyToYHan aTTecTaums
dopma KoHTpoNA - 3aueT
OueHouYHble CpeacTBa ANA NPOMENKYTOYHOM aTTecTaumm
Komnnekt KUM
20 TunoBble OLEeHOYHbIE CPeACTBa U METoAMUYECKMe MaTepuasbl, onpeaensolme npouesypbloLeHMBaHuA

20.1 TeKywMit KOHTPONb yCNEBAaEMOCTH
TeKyLLMA KOHTPO/Ib YCNEBAEMOCTHM MO AUCLMUNINHE OCYLLECTBAAETCA C MOMOLLbIO CIeAyHOLLMX OLEHOYHbIX CPeaCTB:

KOHTPO/IbHaA paboTa, nabopaTopHana paboTa.

Mpumepbl 3aaaHUI N9 KOHTPO/IbHOW PaboTbi:
KoHTponbHaA pabota Ne 3
BapuaHnTt 1

3apaHue 1 (10 6annos). Halitn gucnepcuio cnyyaiiHol BennYmHbl X, KOTopan 3agaHa c/ieyoLmMm 3aKOHOM
pacnpeaeneHus:

X 235p
0.10.60.3

3agaHue 2 (20 6annoB). BepoAaTHOCTb NOParKEHUA MULLEHW CTPEIKOM NpW 04HOM BbicTpesie pasHa 0,75. Haitu
BEPOATHOCTb TOro, Yto npu 100 BbiCTpenax MuLLeHb byaeT noparkeHa He meHee 70 1 He 6onee 80 pas.



3apaHue 3 (20 6annos). Halitn GpyHKUMIO pacnpeeneHus AByMepHOW CyYaliHOW BEMYMNHbBI NO AaHHOW MIOTHOCTU
pacnpegenenus: f(x,y) = (r*(1+x°)(1+y*))™

OnucaHune TexHOIOMMK NpoBeAeHMs: obyyatolwemMmycs caydaiiHbiMm 06pa3oMm AaeTcs BapnaHT KOHTPO/IbHOM paboTbl. Ha
NMCbMEHHOE BbINOIHEHME 3a4aHMIN NPeaoCcTaBAseTca 2 akageMUYecKux yaca.

TpeboBaHMA K BbINONHEHWUIO 33aZ4aHWUA (MAW LWIKaAbl U KPUTEPUM OLEHMBAHMA): 33 MOJAHOE MPaBW/bHOE BbINOJHEHMWE
Ka)KAOro 3aZaHua  BbICTAaBASETCA  MaKCMMasnbHblM  6ann, npuBedeHHbi  Bbiwe. OueHKa CHUXKAeTcs, eciu B
npouecce BbINOJHEHWA 3a4aHUA OblAM A0NYLLEHbl OWNOKM U HeToYyHOCTU. OueHKa 0 6annoB cTaBuTcA MO0 3a NONHOCTbIO
HEeBbINOJIHEHHOE 3aZaHue, MB0 NPU HAaNMYUK TPYObIX OLLIMBOOK.

MNepeueHb NabopaTopHbIX paboT:

3nemeHTbl KOMOUHATOPUKK. BeposaTHOCTb.
TeopeMbl CNOXKEHUA U YMHOMKEHUA BEPOATHOCTEN.
YcnoBHble BEPOATHOCTH.

MogennpoBaHue NOBTOPEHUA UCMbITAHUN.
CnyyaiiHble BE/IMUYUHBI.

Yucnosble XxapaKTepPUCTUKM CNYYaNHbIX BEUYMH.
OpHopogaHble Lenu MapkoBa.

BbibopKa. ImMnumpuryeckan GyHKLMA pacnpeseneHums.

WO N R WDN R

ToueyHble OLLEHKM HeW3BECTHbIX MapamMeTPOoB pacnpesesieHus.

Tunosoe 3agaHue gna nabopaTopHoii paboTbl:
NabopartopHana pa6oTta Ne 1
«3nemeHTbl KOMBGUHATOPUKU. BepoATHOCTbY.

Llenb paboTbi: NoAyYeHME HABLIKOB M YMEHMI MO NPAKTUYECKOrO HaXOMAeHNA BEPOATHOCTU COBbITUIA B COOTBETCTBUM C
Kaaccuuyeckoi cxemoi. MoHMMaHMe OCHOBHbIX BE/IMYMH TEOPUM BEPOATHOCTEN (MPOCTPAHCTBO 3/1€eMEHTaPHbIX COBbITUI,
anrebpa cobbITUIA, BEPOATHOCTb) M aKCMOMATUYECKOrO ONnpeae/ieHUA BEPOATHOCTH.

Tpe6oBaHMA K BbINOJAHEHUIO PaboTbl: BbINOJHEHWE NabopaTopHOM pPaboTbl MpeAycMaTpPMBaAeT HanucaHue
nporpamMmmsl, C MOMOLLbIO KOTOPOI OCYLLECTBASETCA PeLleHre NPUKAaLHbIX 33434 TEOPUM BEPOATHOCTMY.

OTUET 0 paboTe 3akNt0YaeTca B AeMOHCTPaLUMM paboTbl Mporpammbl U 06ACHEHWM NPUHLMNOB PaboTbl aNTOPUTMA,
OCHOBaAHHOTO Ha 6a30BbIX 3/1leMeHTax TEOPUU BEPOATHOCTEN.

Kputepum oueHKuU: 418 NoyYeHNM OLLEHKM «3a4TeHO» HEOBXOAMMO NoKa3aTb BbICOKUIA YPOBEHb BAaAEHUA
TeopeTUYeCcKMm maTepmanom, yMmeTb 06bACHUTb NPUHLMN PaboTbl HaNMCcaHHOM NPOrPaMMbl, BEPHO OTBETUTb Ha
[0MOHUTE/IbHbIE BOMPOCHI.

3agaHue: HanucaTtb NPOrpaMmmy, peasimsytoLLyio HaXoMXaeHne Mo YCA0BUIO0 KOHKPETHOW 3a[aum BE/IMUYMH: NPOCTPAHCTBO
3/1eMeHTapHbIX CoBbITUI, anrebpy cobbITUM, BEPOATHOCTb COBLITUA. OPOPMUTL OTYET No labopaTopHoii paboTe.

OnucaHne TEXHOMIOMUWU MPOBEAEHMA: [0 MOMEHTa 3aBeplleHMs TeKyllel atrecTaumu obyyvatolminca AoMKeH caaTh
nabopaTopHyto paboTy. Ecam paboTa He 3auTeHa, 06y4atoLLMIACA NOC/e COOTBETCTBYIOLLEN A0PabOTKM AO/IKEH CAaTb
nabopaTopHyto paboTy NOBTOPHO.

Tp66OBaHMF| K BbINOJIHEHUIO 3a,u,aHm71 (VIHVI LWKa/ibl U KpUTEPUU OLI,EHVIBBHMFI): ANA NoNy4YeHUn OUeHKHU
«3a4YTeHOo» HEO6XOAMMO NMoKasaTb BbICOKMN YpOBeHb BaAeHUA TeopeTUnvyeCKMM MmaTepuasiom, yMeTb 06BACHUTD
npuHUMN pa6OTbI HanMcaHHOWM nporpammebl, BEPHO OTBETUTb Ha A0NO/IHUTE/IbHbIE BOMNPOCHI.

20.2 NMpomerKyTo4HaA aTrecrtauusa



MpomeKyTouHasa aTTecTayma No ANCLUUMIMHE OCYLLLECTBAAETCA C MOMOLLbIO CNeAyHOLLMX OLLEHOYHbIX CPeacTB:
KomnaeKkt KNM.

MepeueHb BONPOCOB K 3aueTy:

1. OcHOBHble NOHATUA TEOPUM BEPOATHOCTU.

2. KnaccuyecKkoe onpeaesieHne BepoATHOCTH.

3. [pvmeHeHMne KNnaccn4eckoro onpeaeneHus BepoATHOCTY.

4. YcnoBHble BeposaTHOCTU. Dopmyibl NONHON BepoATHOCTU U belieca.
5. BepoaTHocTHaA cxema bepHynan. Ctatuctmyeckme pacnpegeneHus.
6. MeToa Npon3BOAALLUX GYHKLMIA.

7. CnyvaliHble BEIMYUHDI.

8. MartemaTnyeckoe oxunaaHue. incnepcus.

9. TlpeaenbHble Teopembl.

10. Uenun Mapkosa.

11. CnyyaliHble 6ay>KaaHuA.

12. CroxacTuyeckue npoueccsol.

13. SnemeHTbl MaTeMaTUUYECKOMN CTAaTUCTUKW.

14. CraTucTuyecKkue Kputepuu.

Mpumepbl TUNOBbIX KOHTPOJIbHO-U3MEPUTE/IbHbBIX MaTepPUaNoB:
KOHTPO/IbHO-U3MepuUTeNbHbIi matepuan Ne 1
1. YcnoBHble BEPOATHOCTY.

2. MNpepenbHble TeOpeMbl.

KOHTPO/IbHO-U3MepuUTenbHbIi matepuan Ne 2
1. ®opmynbl NoNHOM BEPOATHOCTU U beleca.

2. CTaTuCTUYeCKUe Kputepum.

OnucaHue TexHonornmn nposeneHus. Obyyatowemycs ciyyaiHbim obpasom gaetcs KUM, cogeprkalumin 2 sonpoca 13
nepeyHs Bbiwe. Ha BbINONHEHME 3a4aHMI NPeLoCTaBAsETCA 2 aKageMUYECKMX Yaca.

TpeboBaHMA K BbINOAHEHUIO 334aHUK (MM WKabl U KPUTEPUM OLLEHMBAHWA). [N OLEeHMBAHWA Pe3y/ibTaToB
0by4yeHMs Ha 3a4eTe UCMOb3YIOTCA CneaytolLme NoKasaTenu:

1) 3HaHWE OCHOBHbIX MOHATUMI TEOPUN BEPOATHOCTU WU MaTEMATMYECKON CTAaTUCTUKU U UX MeToA0B,KOTOpblIe
MCNONb3YKOTCA ANA NOCTPOEHUA MO,CI,EHE[Z M KOHCTPYMpPOBaHMUA a/ITOPUTMOB pelleHUA NPaKTUYEeCKNX 3a4a4,

2) 3HaHMWe NOCTAHOBKM KNaCCUYECKUX 3a4aY;
3) 3HaHKWe meToa0B GOPMYNIMPOBKM U A0KA3aTE/NbCTBA MAaTEMATUUYECKUX YTBEPKAEHWI;

4) ymeHune npumMeHATb MeTodbl TEOPUMN BEPOATHOCTU U MaTEMATMUYECKOM CTAaTUCTUKM Ana peweHuna
3ap,aqnpo¢eccv10Han bHOM AeATeNbHOCTH;

5) ymeHMe NpuUMeHATb anmnapaT TeopuM BEepOATHOCTM M MaTeMaTUYeCKOM CTaTUCTUKM A/1A A0Ka3aTe/bCcTBa
YTBEPKAEHUN N Teopem;
6) BNageHMe HaBblkaMK KBaMPULIMPOBAHHOIO BbIBOpa M aganTaLmm CyLLECTBYHOLMX METOA0B

TEOPUNBEPOATHOCTU U MaTEMATUYECKOM CTaTUCTUKM ANnAa peweHna NpakTn4eCknx 3agay peeHna pas3sinvyHbiX 3a4ay;

7) BNageHne HaBblKkaMUn UCMOJ/Ib30BaHMA MeTOA0B pelleHNA KNaCCUYeCKNUX 3a4a4 TeoOpun BEPOATHOCTU
MMaTEMATUYECKOM CTAaTUCTUKM ANA peweHnAa pasinyHbliX eCTECTBEHHOHAY4YHbIX 3a4au.



MpuBeagHHbIe HUXKE 3a4aHNA PEeKOMEHAYeTCA UCMO0/1b30BaTb NPU NPOBeAEHUN ANArHOCTUYECKMX PaboT 418 OLEHKMU
OCTaTOYHbIX 3HAHWUI NO ANCUUNANHE

POC_09.03.04 NporpammHasn nHXeHepusa
top/MNo ymonyanuro ana ®OC_09.03.04 NMporpaMmmMHas nHXXeHepus
top/Mo ymonuyanuto ana POC_09.03.04 MNMporpammHasn nHxxeHepma/OlK-1

top/MNo ymonuyanuro ana ®OC_09.03.04 NMporpammHan nHxeHepusi/OMNK-1/Teopus
BEpPOATHOCTEN U MaTeMaTnyecKasa CTaTUCTUKA

top/MNo ymonuauuro ana OC_09.03.04 NMporpammHan nHxeHepus/OMNK-1/Teopusa
BEpPOATHOCTEN U MaTeMaTu4yeckasa ctatuctuka/Teopus BeposaTHOCTEN U maTemMa-
TU4YecKasi ctaTucTukalltectoBble 3agaHus

1

OTMeTbTe CBOMCTBO, KOTOpbiM HE 06/1a4at0T 31eMeHTapHble UCXOAbl OMbITa: MC
Bann no ymonuanuio:| 1

CnyuvaiHbIi nopsgok oteeTos|/la
HymepoBaTtb BapuaHTbl otBeTOB?(0

LWTpad 3a kaxkayro HenpaBuUNbHY NonbITKy:| 33.3
ID-HOMep:
# OT1BeThI OT13bIB OueHka

A HepasnoXMMbI 0

B nonapHoO He3aBUCKUMbI 100
c NonapHO HECOBMECTHbI o
D 06pasytoT NoaHyo rpynny 0

O6LWni OT3bIB K BONpPOCY:

[lna no6oro npaBUIILHOrO OoTBeTa: Baw oTBeT BEpHbINA.

[nsa no6oro HenpaBUIIbHOrO OTBeTa: Bal oTBET HEMPABU/IbHbIMN.

Mopackaska 1:

NMoka3aTb KONM4yecTBo npaBUJIbHbIX OT-

BeToB (Moackaska 1): Het
YaanuTb HekoppekTHble oTBeThI ([Moa- Het
ckaska 1):

Teru:

lMoseonssem ebibupams 0OUH UMU HECKOMBLKO MpasusibHbIX omeemos U3 3adaHHo20 Criucka.
(MCI/MA)




10

C/'Iy‘-laVIHaﬂ BE€/IMYNHA 3a4aHa CBOMM 3aKOHOM pacnpeaeneHua:

\(_i\) 0 1 1
\(p_i\) 0.4 0.4 0.2

HaliTu maTemaTmnyeckoe oxuaaHue.

MC
Bann no ymonuanuio:| 1
CnyuaiHbIi nopsaaok oteeTtos|/la
HymepoBaTtb BapuaHTbl otBeTOoB?(0
LWTpad 3a kaxkayro HenpaBuUnbHY NonbITKy:| 33.3
ID-HOMep:

# OT1BeTbI OT13bIB OueHka
A. 0
B. 1.5 0
C. 0.2 100
D. -0.2 0

O6LWwmMI O0T3bIB K BONpPOCY:
Baw oTtBeT
[ns no6oro npaBUIILHOrO OTBeTA: N
BEpPHbIN.
Baw oTtBeT
[lna no6oro HeNnpaBUIILHOIO OTBeTa: HenpaBU/bHbIN
Mopckaska 1:
NMoka3aTb KONMNMYECTBO NPaBUNIbHbLIX OTBEe- H
eT
ToB (Moacka3ska 1):
Yaanutb HekoppekTHble oTBeThl (Moackas- H
eT
Ka 1):
Teru:

lNossonsiem ebibupamb 0OUH UNU HECKOJIBKO pasusibHbIX OMeemos u3
3a0aHHoeo criucka. (MC/MA)

11
Kakum csoicteom HE obnapaet gucnepcus cayyaliHOM BEIMYUHDI? MC
Bann no ymonuasuio:|1
CnyuvaiHbIi nopsgok oteeTos|/[la
HymepoBaTtb BapuaHTbl otBeTOoB?(0
LWTpad 3a kaxkayro HenpaBuUnbHY NonbITKy:| 33.3

ID-HOMep:

# | OTBeThbI | OT3bIB

OueHka




Kakum csoicteom HE obnagaet gucnepcus ciyyaliHOM BE/IMUYUHDI?

MC
Bann no ymonuaHuio:| 1
Cny4aitHbIv nopsgok oTeeTtoB(/[la
HymepoBaTtb BapuaHTbl oTBeTOB?(0
LWTpacp 3a kaxayro HenpaBUnbHYIO NonbITKy: 33.3
ID-HOMep:
# OTBeThbI OT3bIB OueHka
A. HeoTpuuaTenbHa 0
aAN1A nponseeaeHnA He3aBUCUMbIX
B. BE/IMYMH PaBHa NPOU3BEAEHUIO 100
ancnepcum
c paBHa HY/IO ANA MOCTOAHHOM 0
BeJINYMHDI
119 CYMMbl HE33aBUCUMbIX BEIMYMH
D. paBHa cymme gucrnepcui 0
O6LWwmMi 0T3bIB K BONpPOCY:
[lna no6oro npaBUIILHOrO oTBeTa: Bal oTBET BEPHbIN.
[1ns no6oro HenpaBUIILHOro oTBeTa: Balu oTBET HEMPABUJIbHbIMN.
Moackaska 1:
MokasaTb KoNM4yecTBO NPaBUNbHbLIX OT- Het
BeToB (Moackaska 1):
YaanuTb HekoppekTHble oTBeThl (Moa- Het
cka3ka 1):
Teru:
lNossonssem ebibupame 0OUH UIU HECKOJILKO MpasusibHbIX 0meemos U3 3a0aHH020 CrUCKa.
(MC/MA)
12
HenpepblBHaA cnyvaHan BeAMUYMHA PaBHOMEPHO pacnpeaeneHa B npomexxyTke oT -1 go 1. Kak Bbirnaaut
e8 NJI0THOCTb pacrnpeAeneHna B STOM MPOMENKYTKe? MC
Bann no ymonuaHuio:| 1
CnyvaiHbIi nopsaok oteeTos|(/la
HymepoBaTtb BapuaHTbl oTBeToB?|0
LWTpad 3a kaxxayro HenpaBuUNbHYO NonbITKy: 33.3

ID-HOMep:

OueHka

# | OTBeThI | OT3biB




HenpepblBHas cnydyaliHaa BeiMUMHA PaBHOMEPHO pacnpeaeneHa B npomeskyTke ot -1 go 1. Kak Bbirnagut
€€ NAOTHOCTb pacrnpenesieHns B STOM NPOMeKyTKe?

MC

Bann no YMOJNTYaHUO:

CnyuauHbIv nopsagok oteetoB|[la

HymepoBaTtb BapuaHTbl otBeTOB?(0
LWTpad 3a kaxkayro HenpaBuUnbHY NonbITKy:| 33.3
ID-HOMep:
# OT1BeThI OT13bIB OueHka
A. (p(x) = 1\) o
B. (p(x) =1/2\) 100
C. (p(x) = eM-x}\) 0
D. (p(x) =x\) 0
O6LWwmMI O0T3bIB K BONpPOCY:
[lna no6oro npaBUIILHOrO oTBeTa: Bal oTBET BEpPHbIN.
[1ns no6oro HenpaBUIILHOIo oTBeTa: Balu oTBET HEMPaBUJIbHbIN.
Moacka3ska 1:
MokasaTb KONM4ecTBO NPaBUNbHbLIX OT- H
eT
BeToB (Moackaska 1):
YaanuTb HekoppekTHble oTBeThl (Moa- H
eT
cka3ka 1):
Teru:
lNossonssem ebibupame 0OUH UMU HECKOJILKO MpasusibHbIX 0mMmeemos U3 3a0aHH020 CriUCKa.
(MC/MA)
13
Kakoe 13 nepeyncieHHbIX pacnpeseneHunii HasblBaeTca NokasaTelbHbIM? MC
Bann no ymonuyasuio:|1
CnyyvaiHbIi nopsgok oteBeToB|(/la
HymepoBaTtb BapuaHTbl otBeTOoB?(0
LWTpad 3a kaxkayro HenpaBuUNbHY NonbITKy:| 33.3

ID-HOMep:

# | OTBeThI | OT3bIB

OueHka




Kakoe 13 nepeuncneHHbIx pacnpeseneHnii Ha3blBaeTCA NOKa3aTelbHbIM?

MC

Bann no yMOon4yaHuio:

1

Cny4aiHbIv nopsgok oTeeToB(/[la
HymepoBaTtb BapuaHTbl oTBeTOB?(0
LWTpacp 3a kaxayro HenpaBUNbHYIO NonbITKy: 33.3
ID-HOMep:
# OTBeTbI OT3bIB OueHka
A \(p(x) = \lambda e”*{-\lambda x},\, 100
x\geq 0\)
B. \(p(x) = \frac{1}{\pi(1+x"2)}\) 0
c. \(p(x) = \frac{1}{\sart{2\pi}}e"{- 0
x"2/2}\)
D. \(p(x) = C\, x\in[a,b]\) 0
O6LwWMi1 OT3bIB K BONPOCY:
\Ans no6oro npaBUNbLHOro oTBeTa: Bal oTBET BEPHbIN.
na no6oro HenpaBUIILHOro oTBeTa: Balu oTBET HEMPABU/IbHbIN.
Mopckaska 1:
Moka3aTb KONMYECTBO NPaBUNbHbLIX OTBE- Het
ToB (Mogckaska 1):
Yaanutb HeKoppekTHble oTBeThl (Moa- HeT
ckaska 1):
Teru:
lNossonssem ebibupame 0OUH UMU HECKOJILKO MpasusibHbIX 0meemos U3 3a0aHH020 CriUCKa.
(MC/MA)
14
MAOTHOCTb pacnpeaeneHua caydaHomn sennunHsl umeet sug: \(p(x) = 3 e{-3x}\). Kakoso eé
MaTeMaThyecKoe oKuaaHne? MC
Bann no ymonuaHuio:| 1
CnyuaiHbIf nopsaok oteeTtos|/la
HymepoBaTtb BapuaHTbl oTBeTOB?|0
LWrpad 3a kaxkayro HenpaBuUNbHY NonbITKy: 33.3

ID-HOMep:

# | OTBeThbI | OT3LIB

OueHka




MAoTHOCTb pacnpeaeneHua caydanHomn sennunHbl umeet Bua;: \(p(x) = 3 e?{-3x}\). Kakoso eé
MaTEMAaTUYECKOE OXKuaaHUe? MC
Bann no ymonuahuio:| 1
CnyuauHbIv nopsagok oteetoB|[la
HymepoBaTtb BapuaHTbl otBeTOB?(0
LWTpad 3a kaxkayro HenpaBuUnbHY NonbITKy:| 33.3
ID-HOMep:

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

O6LWwmMI O0T3bIB K BONpPOCY:
[lna no6oro npaBUIILHOrO oTBeTa: Bal oTBET BEpPHbIN.
[1ns no6oro HenpaBUIILHOIo oTBeTa: Balu oTBET HEMPaBUJIbHbIN.
Mopckaska 1:
MokasaTb KONM4ecTBO NPaBUNbHbLIX OT- H
eT
BeToB ([Moacka3ska 1):
YaanuTb HekoppekTHble oTBeThl (Moa- H
eT
cka3ka 1):
Teru:
lNossonssem ebibupame 0OUH UIU HECKOJILKO MpasusibHbIX 0mMeemos U3 3adaHHOo20 CrUCKa.
(MC/MA)
15
Kakum ceonicteom HE obnapaet KoadpduuUMeHT Koppenaumm? MC

Bann no ymonuanuio:|1

CnyuaitHbIf nopsigok otBeToB|/la

HymepoeaTtb BapuaHTbl oTBeTOB?|0

LWTpad 3a kaxayro HenpaBUNbLHYO nonbITKy:(33.3

ID-HOMep:

# | OTBeThI | OT3biB OueHka




Kakum csoncteom HE obnagaet koadpduuUmMeHT Koppenaumm?

MC
Bann no ymonuanuio:| 1
CnyuaitHbIi nopsgok oteeTos|/[la
HymepoBaTb BapuaHTbl otBeToB?|0
LWTtpad 3a kaxaylo HenpaBunbHYO nonbITky:(33.3
ID-HOMep:
# OTBeThbI OT3bIB OueHka
A. HaxoauTcA B oTpe3ke oT-1 401 0
V BE/IMYMH, CBSAIBAHHbIX IMHENHOM
B. 3aBMCUMOCTbBIO, MaKCMMasIeH N0 MOZYH0 0
paccunTbiBaeTCA Kak npoussegeHue
C. cpefHeKBaapaTUyecKnx 100
OTK/IOHEH UM
D. paBeH Hy/IH0 Y HE3aBUCUMbIX BEIUYMH o
O6LWwmn oT3bIB K BONpOCY:
[na no6oro npaBUIIbLHOro oTBeTa: Bal oTBET BEpPHbIN.
[na no6oro HenpaBUIILHOro oTBeTa: Balu oTBET HEMPaABU/IbHbIN.
Moackaska 1:
MokasaTb KonNM4ecTBO NpaBUIIbHbLIX OTBe- Het
ToB (Mogckaska 1):
YaanuTb HekoppekTHble oTBeThI (Moa- Het
cka3ka 1):
Teru:
lNo3sornsiem ebl6upamb OOUH UslU HECKOJIBKO ripasursibHbIX omeemoe u3 3a0aHHO20 criucka.
(MC/MA)
2
BpolueHbl ABe UrpanbHble KOcTU. KakoBa BEPOATHOCTb, YTO CYMMA OYKOB Ha HUX bonblue 5? MC
Bann no ymonuaHuio:| 1
CnyyvaiHbIi nopsgok oteBeTos|/la
HymepoBaTtb BapuaHTbl otBeTOB?(0
LWrpad 3a kaxkayro HenpaBuUNbHYO NonbITKy: 33.3

ID-HOMep:

OT3bIB

OTBeTbI |

OueHka




BpolueHbl aBe UrpanbHble KOCTU. KakoBa BEPOSATHOCTb, YTO CYMMa OYKOB Ha HUX bosblue 57

MC
Bann no ymonuaHuio:| 1
Cny4aitHbIv nopsgok oTeeTtoB(/[la
HymepoBaTtb BapuaHTbl oTBeTOB?(0
LWTpacp 3a kaxayro HenpaBUnbHYIO NonbITKy: 33.3
ID-HOMep:
# OTBeThbI OT3bIB OueHka
A. 1/5 0
B. 5/36 0
C. 1/12 0
p.  [13/18 100
O6LWKI OT3bIB K BONPOCY:
[lna no6oro npaBUIILHOrO oTBeTa: Bal oTBET BEPHbIN.
[ns no6oro HenpaBUIIbHOIo oTBeTa: Balu oTBET HEMPABU/IbHbIN.
Mopackaska 1:
MokasaTb KONMYeCTBO NPaBUNbHbIX OT-
BeToB (Moackaska 1): Her
YaanuTb HekoppekTHble oTBeThl (Moa- Het
ckaska 1):
Teru:
lNoszsonssem ebibupame 0OUH UMU HECKOJIBKO MpasuslbHbIX 0meemos U3 3adaHHO20 CriucKa.
(MC/MA)
3
B ueHTpe KBagpata co ctopoHoi \( a \) pacnonosken Kpyr pagmycom \( a/4 \). KakoBa BepoATHOCTb TOrO,
4yTO C}'IyLIal‘/’IHO 6pOLIJeHHaﬂ B KBaApaT TOYKA OKaKeTCcA n B prre? BepOﬂTHOCTb nonagaHmAa TO4YKN B obnactb MC
NPOMNopLMOHasbHa pasmepy 06/1aCTU U He 3aBUCUT OT €€ PACTONOKEHUS.
Bann no ymonuyasuio:|1
Cny4aiHbIn nopsgok otTeetos(/[la
HymepoBaTtb BapnaHTbl otBeTOoB?(0
LWTpad 3a kaxkayro HenpaBuUnbHY NonbITKy:| 33.3

ID-HOMep:

# | OTBeThbI | OT3bIB

OueHka




B ueHTpe KBagpaTa co ctopoHoit \( a \) pacnosnoxeH Kpyr paaunycom \( a/4 \). KakoBa BepOATHOCTb TOrO,

UTO C/lyYaiiHO BPOLLIEHHAN B KBAAPAT TOUYKA OKAXKETCA U B Kpyre? BepoATHOCTb NonagaHua Touku B obaacTb

nponopLmMoHabHa pasmepy 061acTu 1 He 3aBUCUT OT €€ PacnosIOKeHUS. e
Bann no ymonuaHuio:| 1
Cnyu4aiiHbIv nopsgok oTeeTtoB(/[la
HymepoBaTtb BapuaHTbl otBeTOB?(0
LWTpad 3a kaxkayro HenpaBuUnbHY NonbITKy:| 33.3
ID-HOMep:
# OTBeTbI OT3bIB OueHka
A (\frac{\pi -14{8}\) 0
B. (3/10\) 0
C. (\frac{\pi{16}\) 100
D. (\frac{1{a}\) 0
O6LWMI OT3bIB K BONPOCY:
[lna no6oro npaBUIILHOrO oTBeTa: Bal oTBET BEPHbIN.
[lna no6oro HenpaBUNbLHOro oTBeTa: Balw oTBeT HEMPABU/IbHbIN.
Mopackaska 1:
Moka3aTb KONM4YecTBO NPaBUNbHbIX OT-
BeToB (Moacka3ska 1): Her
YaanuTb HekoppekTHble oTBeThI ([Moa-
ckaska 1): Her
Teru:
lNossonssem ebibupame 0OUH UIU HECKOJILKO MPasusibHbIX 0meemos U3 3adaHHO20 CrUCKa.
(MC/MA)
4
Popmyna baneca cnyKuT 414 HAXOKAEHUA: MC
Bann no ymonuyasuio:|1
Cny4aiHbIn nopsgok otTeetos(/[la
HymepoBaTtb BapnaHTbl otBeTOoB?(0
LWTpad 3a kaxkayro HenpaBunbHYK nNonbITKy: 33.3

ID-HOMep:

# | OTBeThbI

OT3bIB

OueHka




dopmyna balieca cnyRuT 4nA HaXoXKAEHUA:

MC
Bann no ymonuaHuio:| 1
Cny4aitHbIv nopsgok oTeeTtoB(/[la
HymepoBaTtb BapuaHTbl oTBeTOB?(0
LWTpacp 3a kaxayro HenpaBUnbHYIO NonbITKy: 33.3
ID-HOMep:
# OTBeThbI OT3bIB OueHka
A QNPUOPHbIX BEPOATHOCTEM 0
B. anoCTEPUOPHbIX BEPOATHOCTEMN 100
C. MaTEMaTUYECKOro OXMAAHNUA o
BepoaTHocTn nonydenns \(k\) ycnexos B
D. \(n\) HE3aBMCUMbBIX UCNbITAHMAX 0
O6LWwmM O0T3bIB K BONpPOCY:
[ns no60oro NnpaBUIILHOrO OTBeTA: Balu oTBET BEpPHbIN.
[nsa no6oro HenpaBUIIbHOroO OoTBeTa: Balu oTBET HEMPaBU/IbHbIN.
Moackaska 1:
Moka3aTb KONM4YecTBO NPaBUNbHbIX OT- Het
BeToB (Moackaska 1):
YaanuTb HekoppekTHble oTBeThl (Moa- Het
cka3ka 1):
Teru:
lNo3sornsiem ebl6upamb OOUH UIU HECKOJIBKO ripasursibHbIX omeemoes u3 3a0aHHOo20 criucka.
(MC/MA)
5
KakoBo Hanbosiee BEpOATHOE YMC/I0 NONagaHnii Npu CTa BbICTPEaX, €CIM BEPOATHOCTb MOMagaHusa npu
oaHom sbicTpene 0.7? MC
Bann no ymonuyasuio:|1
Cny4aiHbIn nopsgok otTeetos(/[la
HymepoBaTtb BapnaHTbl otBeTOoB?(0
LWTpad 3a kaxkayro HenpaBuUnbHY NonbITKy:| 33.3

ID-HOMep:

# | OTBeThbI | OT3bIB

OueHka




Kakoso Hanbonee BEPOATHOE YMNCno I'IOI'Ia,D,aHVIﬁ npu CTa BbICTPENaX, eCin BEPOATHOCTb NONaaaHnA npu

ofHom BbicTpesie 0.7? MC
Bann no ymonuahuio:| 1
CnyuauHbIv nopsagok oteetoB|[la
HymepoBaTtb BapuaHTbl otBeTOB?(0
LWTpad 3a kaxkayro HenpaBunbHy nonbITky: 33.3
ID-HOMep:
# OT1BeThI OT13bIB OueHka
A. / 0
B. /0 100
C. 30 0
D. 43 0
O6LWwmM O0T3bIB K BONpPOCY:
[ns no60oro NnpaBUIILHOrO OTBeTA: Balu oTBET BEpPHbIN.
[na nro6oro HenpaBUNLHOro oTBeTa: Balu oTBET HENPaBU/IbHbIN.
Moackaska 1:
MokasaTb KoNMYecTBO NPaBUNbHbIX OT- H
BeToB (Moackaska 1): T
YaanuTb HekoppekTHble oTBeThl (Moa- Het
cka3ka 1):
Tern:
lNo3sornsiem ebl6upamb OOUH UIU HECKOJIBKO ripasursibHbIX omeemaos us3 3a0aHHO20 criucka.
(MC/MA)
6
BepostHocTb nonydenua \(k\) ycnexos B \(n\) He3aBUCUMbIX UCMbITAHUAX NPU YCAOBMM, YTO YNC/IO
ucnbiTaHuii Benunko: \(n\gg 1\), a BepoATHOCTb ycnexa B Kaxaom ucnoitaHumn mana: \(p\ll 1\), -
onpegenaetca GopMynoii: MC
Bann no ymonuaHuio:| 1
CnyuaiHbIi nopsaok oteeTtos|/la
HymepoBaTtb BapuaHTbl oTBeTOB?(0
LWTpad 3a kaxxayro HenpaBuUNbHYO NonbITKy: 33.3

ID-HOMep:

# | OTBeThl | OT13bIB

OueHka




BeposaTtHocTb nonyyenus \(k\) ycnexos B \(n\) HeE3aBUCHMbIX UCMBITAHUAX MPU YCOBUM, YTO YNCIO
ncnbiTaHnii Beanko: \(n\gg 1\), a BepoaTHOCTb ycnexa B Kaxaom mcnbitaHun mana: \(p\ll 1\), —
onpegensaetca GopMyoii: MC
Bann no ymonuanuio:| 1
Cny4aiiHbIv nopsgok oTeeTtoB(/[la
HymepoBaTtb BapuaHTbl oTBeTOB?(0
LWtpad 3a kaxayro HenpaBunbHy nonbITky:(33.3
ID-HOMep:

# OTBeThbI OT3bIB OueHka
A MyaccoHa 100
B. Myaspa-/lannaca 0
C. BepHynnu 0
D. laycca 0

O6LWMI OT3bIB K BONPOCY:
[lna no6oro npaBUIILHOrO oTBeTa: Bal oTBET BEpPHbIN.
[lnA no6oro HenpaBUNbLHOro OTBeTa: Bal oTBeT HEMPABU/IbHbIN.
Mopackaska 1:
Moka3aTb KONM4YecTBO NPaBUNbHbIX OT-
BeToB (Moackaska 1): Her
YaanuTb HekoppekTHble oTBeThI (Moa- Het
ckaska 1):
Teru:
lNossonssem ebibupame 0OUH UMU HECKOMIBLKO MpasuslbHbIX 0meemos U3 3a0aHHO020 CrUCKa.
(MC/MA)
v
KakoBa BEpPOATHOCTb MOJIYYUTb 3 «OpJia» MPU LECTUKPATHOM BPOCaHUN MOHETbI?
MC
Bann no ymonuasuio:|1
CnyyaiHbIv nopsgok oteetos(/[la
HymepoBaTtb BapnaHTbl otBeTOB?(0
LWTpad 3a kaxkayro HenpaBuUnbHY NonbITKy:| 33.3
ID-HOMep:
# | OTBeThI | OT3biIB OueHka




KakoBa BEPOATHOCTb MNOMYYUTH 3 «OpAa» NPU LIECTUKPATHOM BPOCAHMUN MOHETbI?

MC
Bann no ymonuanuio:| 1
CnyuvaiHbIi nopsgok oteeTtos|/la
HymepoBaTtb BapuaHTbl oTBeTOB?(0
LWTpad 3a kaxkayro HenpaBuUNbHY NonbITKy:| 33.3
ID-HOMep:
# OTBeTbI OT3bIB OueHka
A. 3/8 0
1/2 0
c. /16 100
D. (\frac{1}{2"6}\) 0
O6Wwni 0T3bIB K BONpPOCY:
Nns no60ro NPaBMILHOrO OTBeTa: Baw oTBeT BEPHbIN.
[nsa no6oro HenNpaBUNbLHOro oTBeTa: Baww oTBeT HeNpaBUIbHbIN.
Moackaska 1:
MokasaTb KONM4yecTBO NPaBUNbHbIX OT-
BeToB (Moackaska 1): Het
YaanuTb HekoppekTHble oTBeThl (Moa- Het
cka3ka 1):
Tern:
lNo3sornsiem ebl6upamb OOUH UIU HECKOJIbKO rpasursibHbIX omeermoes u3 3a0aHHOo20 criucka.
(MC/MA)
8
Kaknm 13 nepeymcieHHbIX CBOMCTB A0/IKHA 061a4aTh PYHKLMA pacnpeneneHmsa BepoAaTHOCTEN
[VCKPETHOMN Cy4aliHOW BEANUYMHbI? MC
Bann no ymonuasuio:|1
CnyyaiHbIn nopsgok otTeetos(/[la
HymepoBaTtb BapnaHTbl otBeTOoB?(0
LWTpad 3a kaxkayro HenpaBuUnbHY NonbITKy:| 33.3

ID-HOMep:

# | OTBeThI | OT3biB

OueHka




Kaknm 13 nepeyncriieHHbIX CBOWCTB AO0/TKHa O6/'Ia[l,aTb d)yHKU,VIﬂ pacnpeaneneHnAa BepOﬂTHOCTeﬁ

MCKPETHOM CAyYaiiHOM BENNYUHBI? MC
Bann no ymonuahuio:| 1
CnyuauHbIv nopsagok oteetoB|[la
HymepoBaTtb BapuaHTbl otBeTOB?(0
LWTpad 3a kaxkayro HenpaBuUnbHY NonbITKy:| 33.3
ID-HOMep:
# OT1BeThI OT13bIB OueHka
A. HenpepblBHaA 0
HeybbiBatoLLLaA 100
C. inddpepeHumMpyeman 0
D. KBaZpaTUYHO UHTErpupyemas 0
O6LWMI OT3bIB K BONPOCY:
[lna no6oro npaBUIILHOrO oTBeTa: Balu oTBET BEpPHbIN.
[lna no6oro HenpaBUNbLHOro OTBeTa: Bal oTBeT HEMPABU/IbHbIN.
Mopackaska 1:
Moka3aTb KONM4YecTBO NPaBUNbHbIX OT-
BeToB (Moackaska 1): Her
YaanuTb HekoppekTHble oTBeThI ([Moa- Het
ckaska 1):
Tern:
lNossonssem ebibupame 0OUH UMU HECKOJILKO MpasusibHbIX 0meemos U3 3a0aHH020 CriUCKa.
(MC/MA)
9
Kakoe n3 nepeuncneHHbix pacnpegeneHnin HE agnaetca AUCKpPeTHbIM? MC
Bann no ymonuyasuio:|1
CnyuaiHbIi nopsaok oteeTtos|(/la
HymepoBaTtb BapnaHTbl otBeTOoB?(0
LWTpad 3a kaxkayro HenpaBuUNbHY NonbITKy:| 33.3

ID-HOMep:

# | OTBeThI | OT3biB

OueHka




Kakoe 13 nepeuncneHHbIx pacnpeaeneHnin HE anaetcs AUCKpeTHbIM? MC

Bann no ymonuanwuio:| 1

Cny4aitHbIv nopsgok oTeeTtoB(/[la

HymepoBaTtb BapuaHTbl oTBeTOB?(0

LWTpacp 3a kaxayro HenpaBUnbHYIO NonbITKy: 33.3

ID-HOMep:
# OT1BeTbI OT3bIB OueHka
A bMHOMMaNbHOE 0
B MyaccoHa 0
c reomeTpuyeckoe 0
D HopMma/ibHOE 100
O6LWwmMI O0T3bIB K BONpPOCY:
[1ns no60oro NnpaBUIILHOroO OTBeTa: Balu oTBET BEpPHbIN.
[1ns no6oro HenpaBUIILHOIo oTBeTa: Balu oTBET HEMPaABU/IbHbIMN.

Mopckaska 1:

Moka3aTb KONM4YecTBO npaBUNibHbIX OT-

BeToB (Moackaska 1): Het
YaanuTb HekoppekTHble oTBeThl (Moa- Het
cka3ka 1):

Tern:

[lo3sonsem ebl6upamb OOUH UIlU HECKOJIbKO ripasursibHbiX omeemoes u3 3a0aHHOo20 CriucKa.
(MC/MA)

top/MNo ymonuauuro ana OC_09.03.04 NMporpammHan nHxeHepus/OMNK-1/Teopusa
BEpPOATHOCTEN U MaTeMaTU4yecKasa ctatuctuka/Teopus BeposAsTHOCTEN U maTemMa-
TUYecKasa cTaTUcTUKal//3agaHUs ¢ KOPOTKUM OTBETOM

1

TPy CTpesiKa CTPEeAIOT MO MULLEHU. BepOATHOCTU NoNaAaHua Ans Kaxaoro us crpeskos: \(p_1=0.7\),
\(p_2 =0.6\), \(p_3 = 0.8\). BblunCANTb BEPOATHOCTb TOTO, YTO NOMaa POBHO OAMH CTPEOK. NUM

Bann no ymonuaHuio:| 2

LWTpad 3a kaxkayro HenpaBuUNbHY NonbITKy:| 33.3

ID-HOMep:

# OTBeTbI OT3bIB OueHka

A. 0.188 100

O6LwWuni OT3bIB K BONpPOCY:

Moacka3ska 1:

NMoka3saTb KONM4YecTBO npaBUINbHbLIX OT-

BeToB ([Moacka3ska 1): Het
YaanuTb HekoppekTHble oTBeThl (Moa- Het
cka3ka 1):

Teru:

YmnopmuposaHue amoao muna eorpoca He noddep)KueaemCH.




2

BepoATHOCTb A0MNYyCTUTL onedaTtky npu Habope Tekcta \(p = 0.0005\). Ha ctpanuue \(n = 2500\) cumBonosB.
KakoBa BEpOATHOCTb TOTO, YTO Ha CTPaHMULLE OKaXKeTca He b6onee ogHoM onevyaTkn? OTBET OKPYIINTb 40 NUM
COTbIX.
Bann no ymonuyaHuio:| 2
LWTpacp 3a kaxayro HenpaBUNbHYIO NonbITKy: 33.3
ID-HOMep:
# OT1BeTbI OT3bIB OueHKa
A. 0.64 100
O6LWwmMI O0T3bIB K BONpPOCY:
Mopckaska 1:
MokasaTb KONMYECTBO NPaBUNbHbIX OT- H
eT
BeToB (Moacka3ska 1):
YaanuTb HekoppekTHble oTBeThI ([Moa- H
eT
cka3ka 1):
Teru:
MMI'I0,0mU,DOGaHUG 3Mmoeo muria eoripoca He I'IOOOGP)KUSGGH’ICFI.
3
HasoBWTe maTeMaTUUYecKoe OXnaaHue caydaiiHoin BennumHbl ¢ pacnpegeneHunem \(p(x) =
\frac{1}{3\sqrt{2\pi}}e {-\frac{(x-3)2}{18}}\). NUM
Bann no ymonuyaHuio:| 2
LWTpad 3a kaxxayr HenpaBuUNbHY NonbITKy: 33.3
ID-HOMep:
# OTBeTbI OT3bIB OueHka
A. 3 100

O6LWMI OT3bIB K BONpPOCY:

Mopckaska 1:

NMoka3aTb KONM4yecTBoO npaBUJIbHbIX OT-

BeToB (Moackaska 1): Het
Yaanutb HekoppekTHble oTBeThI ([Moa- Het
ckaska 1):

Teru:

UmnopmuposaHue amoao murna eornpoca He noddepxueaemcs.

top/MNo ymonuauuro ana ®OC_09.03.04 NMporpammHan nHxeHepus/OlNK-1/Teopusa
BEpPOATHOCTEN U MaTeMaTnyecKana ctaTucTuka/Teopmsa BepoOATHOCTEN U MaTeMa-
TU4YecKasi ctaTUCTUKa//3aaaHUA ¢ pa3BEPHYTbIM OTBETOM

1

HesaBucuMble cobbITUA: OnpeseneHne, HEOBXOANMOE U JOCTaTOYHOE YC0BME HE3AaBUCUMOCTH,
npUMepbl. ES




Bann no yMoOn4yaHuio:

3

dopmar oTBeTa:

HTML-
peaakTop ¢
BbIGOpOM
hannos

TpeboBaTb TEKCT:

HeT

Pa3mep nons:

15

Pa3peLIJVITb BJ1OXXeHUA:

1

Tpebyemoe 4yncno BNoxeHUn:

0

Pa3spelueHHble Tunbl hannos:

ID-HOMep:

LLlabnoH oTBeTa

UHdopmaumnsa ana oueHMBaroLWmx

CobbiTa A 1 B c BepoaTHoctamu pA, pBz0

Ha3blBalOTCA He3aBUCUMMbIMK, ecan pAB=p(A)

nnn

pBA=p(B), rame p(A|B) - ycnosHas

BEPOATHOCTb cObbITMA A npu ycnosun B.

Heobxoaumoe W AOCTaTOYHOE YCNOBUE

HEe3aBUCUMOCTMU:

CobbITMA He3aBUCMMbI TOrAa U TONbKO TOoraa,

Koroa pAB=pAp(B), roe AB - cobbiTue,

cocTtoAullee B oagHOBpeMeHHOM HacTyn/ieHUu

cobbiTuii A 1 B (nepeceyeHue).

/loKa3aTenbCcTBo:

[Tyctb cobbrTist A u B HezaBucumsl. Torma
pAB=pApBA=pAp(B).

[Tycts pAB=pAp(B), pA, pB#0. okaxewm, uto A u
B He3aBucuUMEL:

pAB=pABpB=pApBpB=p(A). AHam0oru4HO 10Ka-
3piBaeTcs paBeHcTBo PBA=p(B). Takum o6pa3zom,
cobObITusa A 1 B He3aBuCUMEL

/1O0Ka3aTeNIbCTBO 3aBEpLUEHO.

Tpu

Mn bonee cobbiTMA  Ha3blBalOTCA

HE3aBUCUMbIMU B COBOKYMNHOCTH, ecnim

BEPOATHOCTb nx npousseneHunA PaBHa

nponsseneHUo nx BepOﬂTHOCTEVI.

He3asncMmbimm ABNAKOTCA, Hanpumep,

BblNnageHnA opna B nocnenoBaTeibHbIX

6pOC3HMHX MOHETKU; BbiNaaeHNA O4HOro o4ka

Ha

OAHOV OpOLEeHHON WrpasbHOM KOCTU U

LecT O4YKOB Ha p,pyroﬁ; nonagaHnAa B MULLEHDb

O4HOBPEMEHHO CTpEeNALWNMUN CTPESTKAMMU.

O6LWMI OT3bIB K BONPOCY:




HesaBucumble cobbITUs: onpegeneHue, HEO6XO,D,I/IMOE M 0OCTaTO4YHOE yC/oBMe HE3AaBUCMMOCTHU,

npUmepbl. ES
Bann no ymonuanmio:| 3
HTML-
dopmar oTBeTa: g:%z‘ggg c
dannos
TpeGoBaTb TekcT:|HeT
Pasmep nons:|15
PaspewnTb BnoxeHus:| 1
Tpebyemoe uncno snoxenui:|0
Pa3spelueHHble Tunbl hannos:
ID-HOMep:
LLlabnoH oTBeTa UHcdopmaumsa ansa oueHMBarOLWmMX
Teru:
Lonyckaem e omeeme 3azgpy3ums ¢halin u/unu eeecmu mexkcm. Omeem AosmxkeH bbimb
OouUueHeH npenodaeameneM 8PYYHYIO.
2
TpW CTaHKa BbINYCKalOT 0AMHAKoBble aeTanun. 40% petasnei BbiNycKatoTcA nepsbiM cTaHKoM, 30% —
BTOpPbIM U 30% — TpeTbM. BeposaTHocTb bpaka Ha nepsom cTtaHKe 0.02, Ha BTopom — 0.01, Ha TpeTbem —
ES

0.015. ObHapykeHa bpakoBaHHas AeTasb. KakoBa BEpPOATHOCTb TOrO, YTO OHA M3rOTOB/IEHA Ha NEPBOM

CTaHKe?




Bann no ymonuaHuio:| 3

HTML-
penakTop
¢ BblbOpOM
hannos

dopmar oTBeTa:

TpeGoBaTb TekcTt:|HeT

Pasmep nons:| 15

PaspewunTsb BnoxeHus:|1

Tpebyemoe uncno snoxenui:|0

Pa3spelueHHble TUnbl hannos:

ID-HOMep:

LLa6bnoH oTBeTa UHdopmauusa ana oueHUBaKOLWKNX

O603HaunM A — nosasaeHne bpakoBaHHOW AeTanu.
PaccmoTpum runoTessl Hi: geTanb BbinyweHa i-m CTaHKOM.
Bbl4MCAMM MX BEPOATHOCTU U 3anNULLIEM YC/IOBHbIe
BEPOATHOCTM cObbITUA A npu ycnosuax H_i:

Hi p(Hi) p(A|Hi)
H1 0.4 0.02
H2 0.3 0.01
H3 0.3 0.015

Mckomasn BepoATHOCTb p €CTb anocTepuopHas
BepoATHOCTb rmnoTesbl H1 npu ycnosuu A. ina eé
HaxoaeHua Bocnosblyemcsa ¢opmynoli baieca:

(p(H_i)=p(H_i)p(A|H_i)/\sum{kp(H_k)p(A|H_K)}\).

Monyyaem otseT: p=0.52.

O6Wni OT3bIB K BONpPOCY:

Teru:

Honyckaem e omeeme 3agpy3ums ¢halin u/unu egeecmu mekcm. Omeem QosrmkeH bbimb oye-
HeH npernodasgamesiemM 8py4HYI0.

3

MaTtemaTnyeckoe OXuaaHue UCKPETHOW CNyYaliHOM Be/IMYMHDBI: onpeaeieHne 1 CBoMcTBa (He

MeHee TPpéx), MprmMep pacyéta. ES




Bann no yMoOn4yaHuio:

3

dopmar oTBeTa:

HTML-
peaakTop ¢
BbIGOpOM
hannos

TpeboBaTb TEKCT:

HeT

Pa3mep nons:

15

Pa3pemMTb BITOXeHuUA:

1

Tpebyemoe 4yncno BNoxeHUn:

0

Pa3spelueHHble Tunbl hannos:

ID-HOMep:

LLlabnoH oTBeTa

UHdopmaumnsa ana oueHMBaroLWmx

OnpepeneHue:

MycTb X — ANCKPETHAA Cay4vaiiHaa BeNYMHA C
3aKOHOM pacnpeaeneHus xi,pi.
MaTemaTUyecKnm oXxungaHmem BenmymHol X
Ha3bIBAETCA YNCNIO

MX=Jixipi,
NpW YCNOBUK, UTO cxoamTca pag, Si|xi| pi.
CBoiicTBa:

e  Eciu Beanunna nocrosaaas: X = C, ro MC=C.

e  YmMHOxeHue Ha yucio: MaX=aMX.

e MareMaTn4ecKoe 0)KUJAHUE CYMMBI:

MX+Y=MX+MY.

e MaremaTtndyeckoe 0KHJIaHUE POU3BEACHHUS:
MXY=MXMXY, eciiu X u Y HE3aBHUCHUMBI.

Mpumep:

MycTb X 3aaHa 3aKOHOM pacnpeseneHns:

Xi 0 1 -1

pi 0.4 0.4 0.2

Torga MX=0:0.4+1:0.4+-1-0.2 = 0.2.

OO6LWMI OT3bIB K BONPOCY:

Teru:

Lonyckaem 6 omeeme 3azgpy3ums ¢halsn u/unu eeecmu mexkcm. Omeem dormkeH bbimb

oueHeH rperiodagamerniem 8pyyHY!o.




4

Mpoun3BoAATCA BbICTPE/Ibl MO MULLEHW A0 NEPBOro NoMnagaHUA UAN NOKa He 3aKOHYaTCA NaTpoHbl. Bcero
nmeeTca 5 NaTPOHOB, BEPOATHOCTb NonagaHusa npu ogHom Bbictpene \(p = 0.6\). Myctb \(X\) — obwee
KOJIMYECTBO UCTPaYeHHbIX NaTPoHOB. MNocTponTb pacnpeaeneHue \(X\), HaliTK Ans 3TON BENUYUHDI
MaTemMaTUYecKoe OXuaaHue, AUCNEePCUI0 U CpeaHee KBagpaTUYeCcKoe OTKIOHEHHE.

ES

Bann no ymonuaHuto:

3

dopmat oTBeTa:

HTML-
penakTop
C BblOO-
pom
dannos

TpeboBaTb TeKCT:

HeT

Pa3mep nons:

15

PaspewnTb BrnoxeHus:

1

TpebyemMoe 4uncno BNoXeHWUn:

0

PaspelueHHble TUNbI ¢pannos:

ID-HOMep:

LLabnoH oTBeTa UHdopmauumsa ansa oueHMBaroLWmx

BepoAaTHocTb noTpatmTb k natpoHos, k=1, 2, 3,4, 5:
pk=gk-1p,
q=1-p=0.4.

3aKkoH pacnpeseneHns. [ HaXoxAeHUs aucnepcum cpasy
Bnuwem B Tabanuy 3HayeHuA k2:

k 1 2 3 4 5
k2 1 4 9 16 25
pk 0.6 0.24 0.096 0.0384 0.01536

MaTtemaTtnueckoe oxumaaHue:
MX=5kk-pk = 1,5984.

Svcnepcua:

DX=MX2-MX2=0.8675.

CpefHee KBagpaTUYeCcKoe OTKNOHEeHUe:

o0X=DX=0.93.

OO6LwWMI OT3bIB K BONPOCY:

Teru:

Honyckaem e omeeme 3agpy3ums ¢halin u/unu egecmu mekcm. Omeem OorxeH bbimb OUeHeH

npenodasamesnem 8pyyHYIO.




5

MNOTHOCTb pacnpeneneHns o4HOMEPHOM CY4aMHON BENIMYMHDI: ONpeaeieHne, CBOMCTBA, NPUMepbI.

ES
Bann no ymonyaHmio:| 3
HTML-
eaKTop C
dopmat oTBeTa: bea P
BblGOpOM
dannos
Tpe6oBaTb TekcT:|HeT
Pasmep nons:(15
PaspewunTs BrnoxeHus:| 1
Tpebyemoe uncno Bnoxenui:|0
Pa3spelueHHble TUNbI hannos:
ID-HOMep:
LLabnoH oTBeTa UHcdopmaumsa ansa oueHMBarOLWmMX
OnpepeneHue:
MycTb X — cnyyaiHan BennunHa. Ecam eé
bYyHKLMA pacnpeaeneHna MoxKeT bbiTb
npezcTaBieHa B BUAE:
Fx=[-coxpxdx,
TO CaMa Be/IMYMHA Ha3blBAETCA HEMPEPbIBHOWM,
a GYHKUMA pX — €€ NAOTHOCTbIO
pacnpegeneHus.
CBoiicTBa:
o px=0.
e VcIoBHe HOPMHPOBKH: |-0o+oopxdx = 1.
o P{x1<X<x2} = [x2x1pxdx.
e pX=F'X B TOUKax HEMPEPHIBHOCTH PX.
Mpumepbi:
px=C,xEa,b — paBHOMepHOE;
px=Ae-Ax,x>0 — nokasaTe/IbHOE;
px=12me-x2/2 — cTaHAapTHOE HOPMasibHOE.
OO6LwWMI OT3bIB K BONPOCY:
Teru:
Lonyckaem e omeeme 3agpy3ums ¢halin u/unu egecmu mekcm. Omeem OosxeH bbimb
oueHeH ripernodasamersieM 8pyHHYIO.
6
CBOICTBA NIOTHOCTW pacnpeseseHns ABYMEPHON CyYalHOM BEANYMHBI. [TpUMepPbl MHOTOMEPHbIX
ES

HenpepbIBHbIX Cﬂyqal;’iHbIX BEJ/INYUH.




Bann no ymonuaHuio:| 3

HTML-
peaakTop ¢
BbIGOpPOM
hannos

dopmar oTBeTa:

TpeGoBaTb TekcTt:|HeT

Pasmep nons:| 15

PaspewnTsb BnoxeHus:|1

Tpebyemoe uncno Bnoxenui:|0

Pa3spelueHHble Tunbl hannos:

ID-HOMep:

La6noH oTBeTa UHdopmaumna ansa oueHMBaOLWMX

CBoiicTBa pX,Y:

o Vciosue Hopmuposki: [ -oo+oopx,ydxdy=1.

e  Caa3p ¢ pyHKIMEH pacnupenencHus: PX,Y=FXy"X,y B
TOYKaX HEMPEPBIBHOCTH PX,Y.

o MapruHanbHbIe pacpeneneHus: PX=)-co+oopX,ydy,
py=[-co+oopx,ydx.

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

Mpumepbl:

e KoopauHaTsl TOUKH MOMAJAHUSA CHAPsIA HA 3€MITIO
— IByMepHast HeTIpephIBHAs CIIydaiiHas BEIHMIMHA.

e KoopauHaTsl 1 BEKTOP CKOPOCTH MOJIEKYJIBI B Ta3e —
TpEXMEpHBIC CITydaiHbIe BEITMYMHBI.

O6LWMI1 OT3bIB K BONPOCY:

Terun:

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




Kputepumn oueHokK:

OueHka Kputepun

OueHKa 3a KaXKayto TEeKYLLYH aTTectTaumio He HuKe 25 6annos, caaHbl Bce nabopatopHblie paboTsl,
3auTeHo YO0BNETBOPUTE/IbHOE BIaAEHNE TEOPETUYECKMM MaTEPUAZIOM NPU OTBETE HA KOHTPOJIbHO-U3MEPUTE/IbHBbIN
maTtepuann.

OugeHKa xoTA bbl 33 0AHY TEKYLLYIO aTTecTaumio Huxe 25 6annos, UnM He caaHa xoTs 6bl ogHa labopaTopHas
HesauteHo |[[paboTa, nnu obyvatowmiica 4eMOHCTPUPYET HeyA0BAETBOPUTEIbHOE BIAJEHME TEOPETUYECKUM
MaTepuasom Npu oTBETE Ha KOHTPOJIbHO-U3MEPUTENbHbIM MaTepuann.




