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O0mme nos1okeHNs
Pe3ynbTaTomM OCBOCHUS TUCIUILTNHBI SIBJIICTCSI YCBOCHUE 3HAHUN U OCBOCHUE YMCHHUHU.
dopmoii aTTecTanuy MO AUCIUILTHHE SBISIETCS 9K3aMeH. MITorom sk3aMeHa sIBISICTCS OLEHKA
3HaHUN W yMeHHH oOydaromierocs 1o msATHOaUIbHOM mmkane: "5"(ornmyno), "4" (xopomo), "3"
(ynoBnerBoputenbHO) "2" (HEYy1OBIETBOPUTEIIBHO).

DK3aMeH NpOBOJAUTCS B GopMe BBINOIHEHUS 3a/1aHui Ha 0a3e MHCTUTYTA.

1. Pe3yJ1]>TaTI)I O0CBOCHUS JUCHUIIMHBI, TOMJICKAIUE IIPOBEPKE HA IK3aMEHE.
1.1. B pedyjbTare arreCrauum Mo AUCHUIIMHE OCYHIECTBJACTCHA KOMIUICKCHaAsi INPOBEpPKa

cJIeYIOIUX 3HAHUN U YMEHUIi:

Pe3yabTaThl 00yuenus IToka3aTesn OLIEHKHU pe3yJIbTaTa
(ocBOeHHbIE YMEHUSA, YCBOCHHbIE 3HAHUA)
JMCKpeTHasi MATEMATHKA C 3JIEMEHTAMH MAaTeMaTHYeCKOH JIOTUKHU

YMmeHus:

[TpumensTh Morudeckue onepamuu, Gopmysisl Joruky, | [loctpoenne TabJINLL HUCTUHHOCTH,

3aKOHBI NTeOphI JTOTHKH. BBIIIOJIHEHHE npeoOpazoBaHus bopmyn
anreOpsl BHICKA3bIBAHUM

DopMynMpoOBaTH 337a4U JJOTUYECKOrO XapakTepa 1 Yrpouenue ¢hopmyi anredpsl BbICKa3bIBaHUA,

IIPUMEHSATH CPEACTBA MATEMAaTUYECKOM JIOTUKH IS UX | OIIPENEIICHNE HUCTUHHOCTHU CJIOYKHBIX

penieHust BbICKa3bIBaHuM, nocrpoeHne CKH® u CIIHD,
CpaBHEHHE (OPMYIIbI, BHIIIOJHEHHE CHHTE3a U
aHaJIM3a PEICeUHO-KOHTAKTHBIX CXEM.

3HaHus:

OCHOBHBIE IPUHIUIIBI MATEMATUYECKON JIOTHUKH, Onpenenenue MOHATUSA MHOXECTBA,

TEOPUH MHOKECTB U TEOPUU AITOPUTMOB. BBICKA3bIBAaHNU, onepanuit HaJ
BBICKA3bIBAaHUSIMHU, AJITOPUTMA.

®opmybl anredpbl BhICKa3bIBAHUM. Onpenenenue bopMyIbl anreopsl
BBICKa3bIBaHU, BUJIBI (POpMyIT

MeTtoabl MUHUMU3AIMH alreOpanyeckux BocnpousBeneHne OCHOBHBIX PaBHOCHIIBHBIX

npeoOpa3oBaHuil. npeoOpa3oBaHuit bopmyn anreOpbl
BBICKa3bIBaHUI

OCHOBBI f3bIKa U aJIT€OpBI TPEIUKATOB. OrmpesienieHne npeauKaTa, OOJACTH HCTUHHOCTH
nmpeaukara, KBaHTOPOB CyHII€CTBOBaHUA u
0OILIHOCTH

OcHOBHBIE IPUHLUITBI TEOPUU MHOYKECTB BocnpousBenenne mOHATUH oOlepanndid  Haj
MHOXXECTBaMH, JAuarpamMMm Oiliepa-BeHHa,
OMHAPHBIX OTHOIICHUHN

Teopusi BeposiITHOCTE U MATEMATHYECKASl CTATHCTHKA

YMmeHus:

[TpuMeHsTh cTaHAAPTHBIE METOBI U MOJIEH K Brruucnenue BEpOSITHOCTH IO KJIACCUYECKOMY

PELIEHUIO BEPOSATHOCTHBIX U CTATUCTUUYECKUX 3a/1a4 ONpEACIEHUIO, TPUMEHEHHE MJIs PpEIICHUS
3a/1a4 OCHOBHBIX TEOPEM O BEPOSITHOCTH

Hcnonp3oBate pacueTHbie (GOPMYIIbI, TAOIHUIIBI, IToctpoenue CTaTUCTUYECKOTO

rpaduKy Npyu peneHN CTaTUCTUYECKUX 3a7a4 pacmpeneneHns, TUCTOTPaMMBbl M ITOJIMTOHA,
BBIYHUCIISITH OCHOBHBIE XapaKTEPUCTUKU




pacrpeneneHus

[IpuMeHATH COBpEMEHHBIE NTAKEThI ITPUKIIAIHBIX IIpuMeHeHHE NPUKIAMHBIX  [AKETOB UL

IpPOrpaMM MHOIOMEPHOI'O CTATUCTUYECKOTO aHAJIM3a | BBIYMCIEHUS  OCHOBHBIX  XapaKTEPUCTUK
CTaTUCTHYECKOT'O PACHPEICTICHHS

3HaHuA:

DneMeHThl KOMOMHATOPUKH. OnpeneneHue  3JIEMEHTAPHBIX  CIOCOOOB
[oJCUeTa YHCJIa BapUAHTOB, COYETaHUS,

pa3MelIcHHsI, TIEPECTAHOBOK C MOBTOPEHUSIMU
1 0€3 TOBTOPECHUIA

[TonsTHE cyyailHOro COOBITHS, KIIACCUYECKOE
ONpeJIeJICHUE BEPOSITHOCTH, BBIYMCIICHUE
BEPOSATHOCTEH COOBITHIA C UCTIOTB30BAHUEM
3JIEMEHTOB KOMOMHATOPUKH, T€OMETPUUECKYIO
BEPOSITHOCTb.

Bocnpoussenenue onpeneieHusi BEpOSITHOCTH:
KJIacCUYEeCcKoe, reOMETPUUYECKOE,
CTaTUCTHYECKOE,  CHOCOOBI  BBIYMCIICHHSA
o01Iero 4yuciaa MCXOJOB U OJIarONpUATHBIX
UCXO/I0B

Anrebpy coOBITUIH, TEOPEMBl YMHOXKEHHUS U CII0KECHHUS
BEPOSATHOCTEH, (HOPMYITY TIOJTHOU BEPOSTHOCTH.

BOCHpOI/BBeI[eHI/Ie IIOHATHUA HC3aBHCUMBIX H

HECOBMECTHBIX  COOBITHH,  (HOPMYIHPOBKHU
TEOpeM CIIOKEHUS U YMHOXECHUS
BEPOSITHOCTEH, IIOHATHE YCIIOBHOU

BCPOATHOCTH, TCOPEMY O TOJTHOH BCPOATHOCTHU

Cxemy u ¢popmyiy beprayninu, npubnuxeHHbIe
dopmynsl B cxeme bepuymnu. ®opmyny(teopemy)
baiteca.

Bocnpoussenenne NOHATHS O TOBTOPEHUU
ONBITOB C  IIOCTOSIHHOM  BEPOSATHOCTHIO,
bopmymy bepnymn, npUOIMKEHHBIE
(bopMyJIbl JUIsl BBIUMCIICHUS! BEPOATHOCTH IPH
OBTOPEHHUH OIBITOB

[TonATHS ciydaliHON BETMYUHBL, JUCKPETHON
CIIy4aliHOH BEJIMYMHBI, €€ PaCIpeIeIICHuE U
XapaKTEPUCTUKH, HEITPEPBIBHON CIIy4alHON
BEJIMYMHBI, €€ PACIPENEICHUE U XapaKTEPUCTHKH.

[Toctpoenue JUCKPETHBIX CIIy4aiHbIX
BEJIMYMH, MX OCHOBHBIE XapaKTEPUCTHUKH,
IOHSITUE HEINPEPBIBHBIX CIY4YalHbIX BEJINYMH,
(GyHKIIUY pacnpeeneHus

3aKOHBI pacipe/leleHNs HENIPEPhIBHBIX CIIy4alHbIX
BEIIUYMH.

BOCHpOI/I?nBCI[eHI/IG IOHATHUA O PA3JIMYHBIX
3aKOHax CJ'Iy‘l@.fIHBIX BCINYHNH

LenTpanpHyro IpeneabHyI0 TEOpPEMY, BHIOOPOUHBIN Bocnpoussenenue OCHOBHBIX MTOHATUI

METOJl MAaTEMaTUYECKON CTaTUCTUKHU, XapaKTEPUCTUKH | MAaTEMAaTUYECKON CTATUCTUKH, CTATUCTUYECKOE

BBIOOPKH. pacrpezaeieHue, €ro OCHOBHBIE
XapaKTePUCTHUKH W METOAbl TpaduyecKoro
MPEJICTABJICHUS

IToHsATHE BEPOATHOCTH U YaCTOTHI Bocnpoussenenue onpeneneHuss BEpOATHOCTH:
KJIACCHYECKOE, r€OMETPHUUYECKOE,
CTaTUCTUYECKOE, ONPEACIIEHUE YacCTOTHI,

BHUABI 4aCTOT

2. OueHKa 0CBOCHHS TEOPETHYECKOI0 Kypca TUCHUIITHHBI

2.1. KoHTpO/IbHBIE BONPOCHI 1JIs1 OLCHKH YCBOCHHMS 3HAHUI

2.1.1. lnckpeTHasi MaTeMaTHKA C 3JIeMEHTAMHU MaTeMATHYeCKO JIOTUKH

1. OcHoBbI anreOpbl BbICKa3biBaHWil. [loHsTHE BBICKa3piBaHMs. OCHOBHBIC JIOTUYECKHUE OTEPAITUU.

Ta6J11/1ua HCTUHHOCTH U METOJHUKA €€ IOCTPOCHUH.

2. IlpeoGpazoBanust popmyn noruku. [loHsTHe (HOPMYNBI JOTUKU BBICKA3bIBAHUNA. 3aKOHBI JIOTHKH.

PaBHocunbHbIE TpeoOpazoBanus. ClieCTBUS.




3. Tabmuier uctuaHOCTH. ICTHHHOCTHOE 3HaUYeHHE BhICKa3biBaHUM. [TocTpoeHne TaOauI] MICTHHHOCTH.
[Tpumenenne TabIUI] ICTUHHOCTH K PEIICHUIO 3a/1a4.

4. Jlornyeckue ciefoBanusi. HaxoxieHue JOruuecKux CIeACTBUN C MOMOIIBIO TaOIUIl HCTHHHOCTH.

5. byneswl ¢pynkiuu. [lonsarue OyneBoit ¢pyHkmmu. Onepamnus JBOUYHOTO CIOXKEHHS U €€ CBOMCTBA.
Mpuorounen XXerankuaa. OcHOBHBIE Ki1acchl GyHKIu. [TonHoTa MHOXKecTBa. Teopema IlocTa.

6. Hopmansusie dopmel. [IpuBenenne gopmyn nmoruku k JJH®, KH® ¢ momMombp0 paBHOCHIBLHBIX
npeoOpazoBanuil. [Ipencrasnenne Oynesoit ¢pynkiuu B Buae CJIH® u CKHO, munumansroit JJTHD u
KH®.

7. Knaccor OyneBbix ¢yakumid. [IpoBepka OyneBoit pyHKIIMK Ha MpUHAJICKHOCTh K Kiaccam T0, T1,
S, L, M. ITonHOTa MHOECTB.

8. O6mue noHATUs Teopunu MHOKECTB. CriocoObI 3a1anusi. OCHOBHBIE ONEpaluy HajJ MHOXKECTBAaMHU U
UX CBOMCTBA.

9. MouHocTth MHOXeCTB. ['paduueckoe n3o0pakeHHe MHOXKECTB Ha Jguarpammax Oiinepa-Benna.
JlekapTOBO MPOU3BEIECHUE MHOMXKECTB.

10. OrHomieHus. buHapHBIE OTHONIEHWS W WX CBoWcTBa. Teopust oroOpakeHmid. Anredpa
MOJICTAHOBOK.

11. Omnepanuu Hajg MHOXecTBaMH. MHOXXECTBa M OCHOBHBIE ONEpaluu HajJ HUMU. BrlimonHeHue
orepalnuil HaJ pa3InYHbIMU BUJAMH MHOYKECTB.

12. bunapusie otHomenus. [loctpoenne OuHapHBIX OTHOUIEHUH. MccnenoBanne cBOMCTB OMHAPHBIX
OTHOILLIECHUU.

14. OroOpaxkeHus U MOACTAaHOBKH. Teopus oToOpaskeHHi 1 anredpa Mo CTaHOBOK.

15. OcHoBsl JoruKHK npenukaroB. [lonsaTue npeaukara. Jlornyeckue onepanny Haja MpeauKaTaMHy.

16. KBanTopsl. KBantopsl cymiectBoBaHHs M 0oOmHOCTH. IlocTpoeHne OTpUIaHMA K TpeanKaram,
coJiep KallliM KBAHTOPHBIE ONEpALINH.

17. O6nacte uctuHHOCTU. HaxoxaeHue o0acTu onpeneseH sl U MICTHHHOCTH TpeIuKaTa.

18. OcHoBHBIC TMOHATHS Teopuu TpadoB. Bunmel rpadoB: opueHTHPOBaHHBIE W HEOPHEHTUPOBAHHEIC
rpadsi. CriocoOs! 3amanust rpadoB. MaTpuilbl CMEKHOCTH U MHUMIASHUIUN it Tpada. DUIEpoBbl U
raMHJIbTOHOBHI Tpadsl. JlepeBbs.

19. OcHoBsI Teopuu anropuTMoB. OCHOBHBIE onpeaeneHus. MammHa TeropuHra.

2.1.2 Teopusi BeposiTHOCTEH M MaTeMaTHYeCKasi CTATHCTHKA
1. KomOuHatopuka. YHOpsIOUeHHbIE W HEYNopsoueHHble BbIOOpKU. I[IpaBuia KOMOMHATOPHKH.

Pa3memenus 6e3 nosropenuil. [lepectanoBku 0e3 nosropenuil. Couetanus 6€3 MOBTOPEHUM.



2. BBenenne B Teoputo BeposiTHocTe. Cmywaiinbie coObiTus. CoOwitue. IlonsiTHe ciy4aitHOTO
coObITHs. JloCcTOBEpHbIE W HEBO3MOXKHBIE COOBITHS. HecoBmecTtHble coObiTus. [lomnas rpymnma
coOBITHI. PABHOBO3MOKHBIE COOBITHSL.

3. Knaccuueckoe onpeznenenue BeposTHocTH. OO1iee MOHATHE O BEPOSITHOCTU COOBITUS Kak O Mepe
BO3MOXXHOCTH €r0 HacTyImuleHus. Kinaccuueckoe onpeneneHue BEpOATHOCTH.

4. ®opmyna monHOW BeposTHOCTU. [loHsATHE ycrnoBHOM BeposTHOocTH. [lomHas rpymma coObITHH.
®opmyia baneca.

5. BbluncineHne BepOATHOCTEH CIIOKHBIX COOBITUH. BeposSTHOCTh MNPOTHBOMOJIOXKHBIX COOBITHI.
[IpousBeneHne coOBITHH, CcymMMa COOBITHH. YCJIOBHas BEPOATHOCTb. TeopemMa YMHOXKEHUSI.
HeszaBucumebie coOpitusi. CymMMa COOBITHIA.

6. Beruricnenne BepOsITHOCTEH CIOKHBIX COOBITHIA. Bpruncienre npon3BeACHNN 1 CyMM COOBITHIA.

7. Boruucnenue BeposiTHOCTEH coObITuii 1o ¢opmyne bepnysuiu. [loBropenue onbsitoB. HezaBucumslie
onbITel. Dopmyna beprymnu. Cxems! bepryiu.

8. INonsaTne crmyuaiiHoii BenmuuuHbl. J{MckpeTHas ciydaiiHas BenuumHa (nanee - JICB). I'padudeckoe
nzo0paxenue pacrpeneneHus JJCB. @yukmun or JICB. Marematudeckoe OXUIaHWE, AUCIICPCHS U
cpenHeKkBagparnueckoe otkiaonenue JICB.

9. Pacnpenenenus. IloHatue OHWHOMHANBHOTO pacHpeieieHus, XapakTepucTuku. [loHarue
re€OMETPUUYECKOTO PaCIpeIeeHUs], XapaKTEPUCTUKH.

10. IIpumepsr JICB. TI'eomerpuueckoe pacmpejneiicHue, OHHOMHUAIBHOE paclpesesieHue,
pacnpenenenue Ilyaccona.

11. Tlomstue HCB. PaBHomepHoe pacmpenenenHas HCB. T'eomerpuueckoe omnpenenenue
BepoATHOCTH. LleHTpanbHas npenenbHas Teopema.

12. Tlpumepsl 3aKOHOB pacIpeleNIeHUs] HETPEePhIBHBIX CIyYailHBIX BeMWYMH. HOpManbHBIN 3aKOH
pacnpezeNeHus, pPaBHOMEPHOE U I10Ka3aTeIbHOE PACTIPEACICHUS.

13. Beruncnenune uncioBbix xapakrepuctuk HCB. IToctpoenne GyHKIMM MIIOTHOCTH U MHTETPAIbHOM
(GYHKIIUU pacnpeieleHus

14. TenrpanbHas npenenbHass Tteopema. L[ILT. Jluan6epra. LLILT. Jlsnynoma. ILILT. nns
MaptuHranos. LI.ILT. s ciny4aliHbIX BEKTOPOB.

15. 3amaun M MeToABl MaTeMaTH4ecKoil cTaTucTHUKU. OCHOBHBIE MOHATUS MaTeMaTH4YEeCKOMH
CTaTUCTUKU: T€HepalibHas COBOKYIHOCTh U BBIOOPKA; CYIIHOCTh BHIOOPOYHOTO METOJa; BapHaHTHI U
94acTOTHI; JUCKPETHBIE U NHTEPBAJIbHBIE BAPUAIIMOHHBIE PSIBL.

16. YucnoBele XapaKTepUCTHKHU BapualiMoHHOro psaja. Cpeanss apudmerndeckas. CpenHee TMHEHHOE

otkionenue. Jlucnepcus. Cpennee kBajaparuyeckoe otkionenue. Koadduuument Bapuanuu.



17. Tloctpoenue smmupuueckord (QyHKIUU pacnpenenacHus. OnpeaeeHne dMIUPHIeCKOr (yHKITUN
pacripenenenusi. CBOWCTBa SMIUPUYECKON (QYHKIIMH pacnpenenenus. [I[pumepsl 3a1a4 Ha HaX 0K JICHUE
SMIHUPHUYECKON QyHKIMK pacnpeneneHus. [ ncrorpamma.

18. ToueuHble OLIEHKHM NApaMETPOB paclpelieNeHus, TpeOoBaHUs K HUM. TouedHble OLIEHKH [UIs
MaTEMaTHYECKOIO OKUIAHWS U JUCIIEPCUU.

19. UutepBanbHble OLIGHKM MapaMETpOB  pacrpeneneHus. JloBeputenbHas  BEPOSTHOCTb.

JloBepuTebHbIE HHTEPBAJIBI 11 MATEMATHUYECKOTO OKUIAHUS HOPMAJIbHOM CIy4YailHON BEJIMYMHBI.

2.2. TunoBble 3a1aHUS V151 OLIEHKH OCBOEHHbIX YMEHHUIA:

2.2.1 I[HCerTHaH MaTeMaTHKa C 3JIEeMeHTAMH MAaTEMATHYECKOH JIOTHKH

. [loctpoenue TabauI ICTUHHOCTH.

. Bemmonnenue npeoOpazoBanus Gopmyi anreOpbl BHICKA3bIBAHUH.

. Yopomieane GopmyIt anreOpbl BEICKa3bIBAaHHIHA.

. OnpefenieHrie ICTUHHOCTHU CJIOKHBIX BBICKA3BIBAHUM.

. YcTaHoBIeHNE paBHOCUIBHOCTU (DOPMYII, HAXO0XKIEHUE CIIECICTBHIA.
. [locrpoernne CKH® u CJIH®, cpaBHeHue Gpopmyi.

. BemmoaHenne cuHTe3a U aHaan3a peHGﬁHO-KOHTaKTHBIX CXECM.

o N oo O AW NP

. [Ipumenenue nuarpamm Ditnepa-Benna npu penieHuu 3a1ad.

2.2.2 Teopusi BepOATHOCTEH U MaTEeMaTHYeCKasi CTATHCTHKA

1. Beruncienue BEpOATHOCTH IO KJIIACCHYECKOMY ONPEACIICHUIO.

. Mcrionp30Banue U1 peLICHUs 3a7a4 OCHOBHBIX TEOPEM O BEPOSITHOCTH.
. IlocTpoeHue ciaydyallHON BETUYMHBI.

. Beruncnenue xapakTepucTUK CIIy4aiiHOW BEJIMYUHBI.

. HOCTpOCHI/Ie CTaTUCTUYCCKOI'O paclpeaCICHUA, TUCTOIPaMMBI U ITOJIUTOHA.

(o2 TR, B S VS N\ ]

. BeruncieHrne 0CHOBHBIX XapPaAKTCPUCTHUK PACIIPCACIICHUA.



3. CTpyKTypa KOHTPOJIbHO-0IeHOYHbIX MaTepuasoB (KOM) nis sxk3ameHna

. ITACIIOPT

Ha3nauyenue:

KOM npenHasHayeHbl I8 KOHTPOJIA W OLIEHKM pPE3yJbTaTOB OCBOCHMS JIHCLHUIUIMH
JluckperHass MaTeMaTHKa C DJJIEMEHTAMM MAaTEMaTU4YeCKOW JIOTMKH, Teopus BEpOSITHOCTEH U
MaTeMaTHueckass craructuka 1o crnenuanbHoctH  09.02.07 WubopmManMoHHBIE CHCTEMBI U

[IPOrpaMMHUPOBAHUE.

I[I/ICerTHaH MaTeMaTHKa C 3JIEeMeHTAMH MaTeMaTH4eCKOM JJOTUKH

OcBoeHHbIE YMEHUS:
1. TIpuMeHATH JIOTHYeCKHe onepauu, GOpMyJibl JIOTUKH, 3aKOHBI aJTeOphl JTOTHKH.
2. ®opMynupoBaTh 33aa4u JIOTHYECKOI'0 XapaKkTepa U NPUMEHSTh CPeACTBa MaTEMaTHUECKO
JIOTUKH JUI UX PELICHHUS.
YcBOeCHHDbIE 3HAHUA:
1. OcHoBHbIE IPUHIUIIBI MATEMATUYECKOM JIOTUKU, TEOPUU MHOXECTB U TEOPUU AJITOPUTMOB.
2. ®opmynsl anreOpbl BbICKa3bIBAHHM.
3. Mero1pI MUHIMH3ALINH aNTeOpandecKux Mmpeodpa3oBaHui.
4. OCHOBBI s3bIKa U aIredpbl NPEAUKaTOB.
5. OcHOBHBIE IPUHIIUIIBI TEOPUU MHOKECTB.

Teopusi BeposiTHOCTEl M MaTeMaTHYECKAS CTATHCTHKA

OcBoeHHBIC yMECHHSA:
1. HpI/IMeHﬂTB CTaHAAPTHBIC METOAbI U MOACIIU K PCIICHHUIO BEPOATHOCTHBIX U CTATUCTHUYCCKUX
3a1a4
2. Vcmonb30BaTh pacueTHBIE (YOPMYITBI, TAOIHIIBL, TPAPHUKH MTPH PEIICHUH CTATUCTHYECKUX 33124
3. TlpuMeHsATh COBpEMEHHBIE AKEThI MPUKIATHBIX IPOrPaMM MHOTOMEPHOTO CTaTUCTUYECKOTO
aHaIM3a

YcBoeHHbIE 3HAHNSA:

1. DnemeHTH KOMOMHATOPUKH.

2. TlonsTHE Ciy4aifHOrO COOBITHS, KJIACCUYECKOE OIpeIe/IeHIE BEPOSTHOCTH, BEIUUCIICHHUE
BEPOSTHOCTEN COOBITHI C MCIOJIb30BAHNEM 3JIEMEHTOB KOMOWHATOPUKH, TEOMETPUUECKYIO
BEPOATHOCTb.

3. AnreOpy coObITHI, TEOpPEMBI YMHOKEHHSI U CIIOKEHUS BEPOATHOCTEH, (hopMyTy TIOTHOM
BEPOATHOCTH.

4. Cxemy u ¢popmyny beprymiu, npubnuxeHHslie GopMyiibl B cxeme beprymn.
®opmyny(Teopemy) baiieca.

5. TloHsaTHs ciay4aiiHOW BENMYMHBI, JUCKPETHON CIyyailHON BeTMUMHBI, €€ paclpeesieHle U
XapaKTePUCTHKH, HETIPEPHIBHOM CIy4aifHON BEIMUYUHBI, €€ pacIpeeIeHHe U XapaKTePUCTUKH.

6. 3akoHBI pacrpeieleHUs] HePEPhIBHBIX CIIyYailHBIX BEIMYHUH.

7. lleHTpanbHyIO MpeAeIbHYI0 TEOPEMY, BBIOOPOUYHBIM METO/I MaTEMaTUYECKON CTaTUCTUKH,
XapaKTepUCTUKH BHIOOPKH.

8. TloHsTHE BEPOSTHOCTH U YaCTOTHI



| I1. AHCTPYKIUA IJIAA DK3AMEHYIOIETI'OCA

HNucTpykuus niis o0ydaomuxcst

Cohopmynuposame pexomenoyemvie 0elicmeusi U ux nocied08amelbHOCMb, Hanpumep:

Yeaoswcaemwiii cmyoenm,
Bam npeonacaemcs svinosnums 24 3a0anusi 6 mecmosotul popme u 2 npakmudecKux 3a0aHus

BpeMmsi BbInoJIHEeHHsI BCeX 3aJaHUI — 2 akademuueckux uaca.

OO6opynoBanme: Oymara, pydka, MaTepuaibl A S9K3aMeHa.

| 111. 3AJIAHME JJ1sI SK3AMEHYIOIETOCSI

3ananus npeactasiensl B [IPUJIOKEHUUA A.
Kpurepuu onenku 3apannii npencrasiens! B [IPUJIOXXKEHNU b.

| IV. HAKET 9K3AMEHATOPA

| IV a. YCJIOBUSA TPOBEJAEHUSA DK3AMEHA

DK3aMeH NPOBOJUTCS LEJION IPYIIION.

KonndecTBo BapraHTOB 3aJlaHMs U1 SK3aMeHYIoLerocs — kaxaomy 1 u3 2.

3amaHus MpeycMaTpUBalOT OJIHOBPEMEHHYIO MPOBEPKY YCBOECHHBIX 3HAHMM M OCBOEHHBIX
YMEHHH 10 BCeM MPOPECCHOHATBHO 3HAYMMBIM TEMaM MPOTrPaMMBbl.

OTBeTHI PEIOCTABISFOTCS TUCHMEHHO.

Bpemsi BbInoJIHeHHS 3aJaHUA - 2 aKademMu4eckux yacd.

O0opynoBanue: Oymara, pydka, MaTepualibl /Ui SK3aMeHa.

Jluteparypa 1,151 00y4aroerocsi: He MPEIyCMOTPEHA

1V 6. 3BAJAHUE JUISA DK3AMEHYIOIETIOCS

3amanus npenacrasiensl B [IPUJIOXKEHNUA A.

1V B. 9TAJIOHBI OTBETOB




Dranonsl orBeToB npeactasicHsl B [IPUJIOXEHUUN B. (npeocmasnsiomes omeemol na pacuemmvie

3a0ayu, Kpamkas cxema omeema u m.o.)

IV r. KPUTEPUHU OINEHKH

Kputepuu onenku npeacrasienst B [IPUJIOXEHUU b.

IV 1. 9KBAMEHAIIMOHHASA BEJOMOCTD

Dk3aMeH 0popMIIIETCS IK3aMEHAIIMOHHOM BEIOMOCTBIO, KOTOpasi CIAeTCsl B ICKaHAT



IMPUJIOXKEHUE A
OK3AMEHAIIMOHHBIE 3AZTAHUA

Bapuanrt 1

BeiGepute oauH BEpHBI BApUaHT OTBETA.

1. Bri0epurte npaBubHOE oNpe/iesieHHe KOHBIOHKINH.

a. Omnepanus HaJ BBICKA3bIBAHUAMH, KOTOPasl IPUHUMAET UCTUHHOE 3HaYeHUE TOJIBKO TOT/a,
Korja 00a BXOZSIIUX B €r0 COCTAB BBICKA3bIBAHUS SABIISIOTCS HCTUHHBIMH.

6. Omnepanus HajJ BBICKA3bIBAHUAMHU, KOTOPAs MPUHUMAET JIO)KHOE 3HAUYE€HUE TOJIBKO TOT[a,
KorJa 00a BXOJSIIMX B €r0 COCTAB BBICKA3bIBAHUS SIBIISIOTCS JIOKHBIMHU.

B. Omnepanus HajJ BBICKA3bIBAHUAMHU, KOTOPAs NMPUHUMAET JIO)KHOE 3HAUYE€HUE TOJIBKO TOT[a,
KOI'JIa IEPBOE U3 BBICKA3BIBAHUH SIBJISIETCSI HICTUHHBIM, @ BTOPOE — JIO)KHBIM.

r. Omnepauus Haa BBICKA3bIBAaHUSIMU, KOTOPAsi IPUHUMAET UCTUHHOE 3HAYCHHUE TOJIBKO TOI'/Ia,
Korja 00a BbICKa3bIBaHUS OJHOBPEMEHHO UCTUHHBI HITH JIOKHBI.

2. BblﬁepI/ITe NMPaBUJBHOC ONPEACTCHUEC UMIIJIMKAIIUH.

a. Onepamm HaJl BbICKA3bIBAHUAMHU, KOTOPAsA NPUHHUMACT HCTUHHOC 3HAUYCHUC TOJIBKO TOIr'Ja,
Koraga o0a BXOJAIIKUX B €0 COCTAaB BbICKA3bIBAHUSA SABJIAIOTCA HCTUHHBIMHU.

0. Onepamm HaJl BbICKA3bIBaHHUAMMH, KOTOpPAsA IPHUHUMACT JIOKHOC 3HAYCHHUC TOJIBKO TOr'A4d,
Koraga o0a BXOJAIIKUX B €0 COCTAB BbICKA3bIBAHUSA SABJIAIOTCA JIOXKHBIMHU.

B. Onepamm HaJl BbICKA3bIBAHHUAMM, KOTOpAsA INPUHHUMACT JIOKHOC 3HAYCHHC TOJIBKO TOr'A4d,
Koraa nnepBoc mus3 BBICKA3bIBAHHI SIBIISICTCS HUCTUHHBIM, 4 BTOPOC — JIOKHBIM.

TI. Onepamm HaJl BbICKA3bIBAHUAMHU, KOTOPAsA NPUHHUMACT UCTUHHOC 3HAUYCHUC TOJIBKO TOIr'Ja,
Koraa 00a BBICKa3bIBAHUS OAHOBPCMCHHO UCTHUHHBI UJIN JIOKHBI.

3. Bbicka3pIBaHHEM Ha3bIBAIOT:

a. Ilpennoxenue, comeprkaliee MEpeMEHHYIO, IIPH MOJICTAHOBKE BMECTO KOTOPON 3HAYCHHUS
U3 HEKOTOPOT0 MHOXKECTBA IOTy4aeM UCTUHHOE WIIN JIOKHOE YTBEPKACHHUE.

6. IlpennoxxeHue, 0 KOTOPOM TOYHO MOXKHO CKa3aTh, HCTHHHOE OHO WJIU JIOXKHOE.

B. [Ipemnoxkenne, NICTHHHOCTD WM JIO)KHOCTb KOTOPOTO HEJb35 OMPEICITUTD.

r. Hekotopyto ¢popmymy.

4. OO0beguHeHHEM IBYX MHOKECTB HAa3bIBAIOT:

a. Takoe MHOXECTBO, KOTOPO€ COCTOMT TOJIBKO M3 3JEMEHTOB IEPBOrO MHOXKECTBA 3a
UCKJIFOUEHUEM SJIEMEHTOB, OOLIIUX CO BTOPHIM MHOKECTBOM.

0. Takoe MHOMECTBO, KOTOpPOE€ COCTOMT M3 T€X M TOJIbKO TE€X DJJIEMEHTOB, KOTOpBIE
MPUHAAIEKAT IBYM MHOKECTBAM, HO HE SBIISIOTCS OOLIMMM IS HUX.

B. Takoe MHOXECTBO, KOTOPOE COCTOUT U3 T€X U TOJBKO TEX JIEMEHTOB, KOTOPbIE SBISIOTCS
OOIIMMU /7151 IBYX UCXOJTHBIX MHOKECTB.

T. Takoe MHOXECTBO, KOTOPOC COCTOUT U3 TCX U TOJBKO TEX 3JICMCHTOB, KOTOPBLIC BXOAAT B
Ka)KJ0€ U3 UCXOJHBIX MHOXKECTB.

5. CuMMeTpHYecKoOi pa3HOCTHIO IBYX MHOKeCTB Ha3bIBAIOT:

a. Takoe MHOXECTBO, KOTOPO€ COCTOMT TOJIBKO M3 3JEMEHTOB IEPBOrO MHOXKECTBA 3a
UCKJIIOYEHHEM HJIEMEHTOB, OOIIIMX CO BTOPHIM MHOKECTBOM.

6. Takoe MHOECTBO, KOTOpPOE€ COCTOMT H3 T€X M TOJIbKO TE€X D3JIEMEHTOB, KOTOpbIE
MPUHAIEKAT IBYM MHOKECTBAM, HO HE SIBJISIOTCS OOLIMMH ISl HUX.

B. Takoe MHOXECTBO, KOTOPOE COCTOUT U3 T€X U TOJIBKO TEX 3JIEMEHTOB, KOTOPbIE SBISIOTCS
OOIIMMU /1715 IBYX UCXOJTHBIX MHOKECTB.

r. Takoe MHOXeCTBO, KOTOPOE COCTOUT M3 TE€X U TOJBKO TE€X 3JIEMEHTOB, KOTOPbIE BXOJSAT B
Ka)KJJ0€ U3 NCXOJHBIX MHOXECTB.



6.
a.

OaHOMECTHBIM NPeINKATOM HA3bIBAIOT:
[Ipennoxenue, coaeprkaliee NepeMEHHYI0, IPU MOACTAHOBKE BMECTO KOTOPOIl 3HAYEHUS

M3 HCKOTOPOI'0 MHOXKECTBA ITIOJIYy4a€M UCTHHHOC HJIN JIOKHOC YTBEPKIACHUC.

0.
B.
T.

3aJaH.

3a/1aH.

8.

a.

Hpe):[nonceHHe, 0 KOTOPOM TOYHO MOKHO CKa3aTb, UCTUHHOC OHO WJIX JIOKHOC.
HpeI[J'IO)KeHI/Ie, HUCTUHHOCTD HUJIA JIOKHOCTb KOTOPOI'O HEJIB3s ONPEACINUTD.

Hekotopyro ¢opmyimy.

Onepaunﬂ CBA3bIBAHUA NIPpEAUKATA KBAHTOPOM CYHIECTBOBaAHUS MPEANIOaaracT:
HpeI[I/IKaT HE BBIINOJHACTCA HU IJI1 OJHOI'O 3HAYCHHA HM3 MHOXKECTBA, HA KOTOPOM OH

Hpe,Z[I/IKaT BBITIOJIHACTCA OJIs1 BCEX 3HAUCHHUH U3 MHOXECTBA, HA KOTOPOM OH 3aJiaH.
Hpel[I/IKaT BBIIIOJIHSIETCS XOTS ObI AJIL OAHOI'0 3HAUYCHUA U3 MHOKCECTBA, HA KOTOPOM OH

HNmMmeercs POBHO ABAa 3HAYCHUS, IJId KOTOPBIX NPCAUKAT HEC BBIITOJIHACTCA.

00/1acTBHI0 HCTHHHOCTH NnpeauKaTa Ha3bIBalOT:
HGKOTOpoe MHOXKECTBO, I KaXXJI0I'0 3HAYCHUSA KOTOPOIro HE M3BCCTHO, NCTHUHHBIM WU

JIOKHBIM SBJIACTCA NPECAUKAT.

0.
B.
I.

0w o ©

HekoTopoe MHOX€ECTBO, HA KOTOPOM MpEANKAT MPUHUMAET UCTUHHOE 3HAUCHUE.
MHOXeCTBO, HA KOTOPOM 3aJ[aH MpeIuKarT.
MHo03xecTBO, Ha KOTOPOM IpPeIUKaT MPUHUMAET TOJIBKO JIOKHOE 3HAYCHHE.

I'padom Ha3bIBAKOT:

Bceskoe koHeUHOE MHOXKECTBO.

Bcsikoe 6eckoHEYHOE MHOXKECTBO, COJIEPIKAIEe MTaPHBIC SJIECMEHTHI.

Ta6Jmuy UCTUHHOCTHU 3H21‘ICHPII>1 HGKOTOpOFO BBICKA3bIBAHUS.

[Tapy, cocTosyI0 U3 KOHEYHOTO MHOXECTBA BEPIIUH U MHOXKECTBA pedep, COeNUHSIOMNX

OTHU BCPIIHHBI.

T.

Kom0unaTopuka orBedyaer Ha BONpPOC:

KakoBa yacToTa MaccoBbIX CIlydaifHbIX COOBITHI;

C kakoii BEpOSITHOCTBIO IIPOU30iIET HEKOTOPOE CIIy4aiiHOE COOBITHE;

CKOJBKO pa3IUYHBIX KOMOMHAILIMI MOXKHO COCTaBUTh U3 3JIEMEHTOB JAHHOTO MHOXKECTBA;
CKOJBPKO HE aHaJOTMYHBIX KOMOMHAIMM MOXET OBITh COCTaBJIE€HO W3 HEKOTOPOil

COBOKYITHOCTH PA3JIMYHBIX MHOKCCTB.

11.

J1000e MHOKECTBO, cOCTOsImee M3 K 3j1eMeHTOB, B3ATHIX M3 JAHHBIX N 3JIeMEHTOB,

Ha3bIBACTCA:

a.

0
B.
r

12.

Coueranuem.
Pa3zmemienue.
[ToBTOpEHUEM.
[IepecTanOBKOM.

KosnyecTBO pa3mMenieHuii u3 1 3J1eMeHTOB 10 kK BLIYHCJISIOT 110 Gopmy.ie:
n!
(n—k)!IK!



n!

6. ——.
(n—k)!
n!
B. E
- (n—k)!k!
n!

m
13. Kaaccuyeckum omnpeejieHHeM BEPOSITHOCTH HA3bIBAIOT OTHOLLIEHHE — , I/1e
n

a. M — o0IIee YKCI0 HCXOI0B, N — YUCIIO OJIaroNpHUITCTBYIOIIMX HCXOO0B.

6. M — MHOXECTBO TOYEK IIJIOCKOCTH, JIEKAIME B 3aJaHHON 00JacTH, N — MHOKECTBO BCEX
TOYEK IUIOCKOCTH.

B. M — MHO>XECTBO 3Ha‘-IeHI/II71, ITO3BOJIAKOIINX OHpeI[eJII/ITB, HUCTUHHOCTH BBICKA3bIBAHMHA, n-—
MHO’KECTBO BCEBO3MOIKHBIX 3HAYEHHH.

TI. M — 9ucio 6J'IaFOHpI/ISITCTByIOH_H/IX HCXO0O0B, n-— 06mee YHUCJIO BO3MOXHBIX UCXOJ0B.

14. CoObITHSI HA3BIBAIOT JOCTOBEPHBIMH, €CJIH:

a. OHH BBIMIONHAIOTCA MIPH JTHOOBIX BO3MOKHOCTSX.

0. OuHHU He BBIIOIHSIOTCS HUKOTA.

B. OHM BBIMIOJHAIOTCS B HEKOTOPBIX CIIy4asix, a B JPYTHX HE BBITOIHIIOTCS.
r. HeBo3MoXXHO ompenenuTh, KOT/1a OHU BHITIOJHATCS, a KOT/Ia HET.

15. CoObITHSI HA3BIBAIOT HE3ABUCUMbBIMH, €CJIH:

a. Hacrymienue olHOTO COOBITHSI 3aBUCUT OT TOT0, HACTYINJIO WJIM HET APYroe COObITHE.

6. Hacrymienue nByx cOOBITHI OTHOBPEMEHHO HE BO3MOXKHO.

B. B03MOXHOCTb HACTYIJICHUS OJIHOTO COOBITUS HE 3aBHUCHT OT TOTO, HACTYNMJIO WU HET
Jpyroe COOBITHE, a HACTYIJICHUE BTOPOTO COOBITHSI HE 3aBHCHT OT TOTO, HACTYIHJIO WM HET NIEPBOE
coObITHE.

r. Bo3MoxHO HacTyruIeHHE IBYX COOBITHI OJTHOBPEMEHHO.

16. BbiGepuTe BepHYIO (hOpMYIHPOBKY Teopembl bepnyJiiu.

a. BeposATHOCTh CyMMBI HECOBMECTHBIX COOBITHI PaBHAa CyMME BEPOSTHOCTEH 3TUX COOBITHIA.

0. Ecmu nana monHas rpynmna rnomnapHo HECOBMECTHBIX coObrtuii H,, H,,...,H , ¢ xoTopeiMun
CBSI3aHO HACTYyIUIEHHWE COOBITUSL A, TO BEpOSITHOCTh HACTYIUIEHUS COOBITHA A, BBIYHCISAETCS IO
dopmyne P(A)=P(H,)P(A/H,)+P(H,)P(A/H,)+...+P(H,)P(A/H,).

B. BeposTHOCTE Mpou3BeaeHNs HE3aBUCUMBIX COOBITHI paBHA MPOM3BEIECHUIO BEPOSTHOCTEH
3TUX COOBITHUH.

r. R(k)=Cyp‘q"*.

17. BobiOepuTte BepHYIO (hOPMYIHPOBKY T€OPEMbI NIPOU3BEICHUS.

a. BepoATHOCTb CyMMBI HECOBMECTHBIX COOBITHI PaBHA CyMME BEPOSITHOCTEH ITUX COOBITHH.

0. Ecmu nana mongHas rpynna rmomapHo HECOBMECTHBIX coObitnii H,,H,,...,H , ¢ xoTopeivun
CBSI3aHO HACTYyIUIEHHWE COOBITUSL A, TO BEpOSITHOCTh HACTYIUIEHUS COOBITHA A, BBIYHCISETCS IO
dopmyne P(A)=P(H,)P(A/H,)+P(H,)P(A/H,)+...+P(H,)P(A/H,).

B. BeposTHOCTs IpoU3BENEHUS HE3aBHCUMBIX COOBITUII paBHA MPOU3BEACHUIO BEPOSITHOCTEN
3TUX COOBITHUH.

r. R(Kk)=Cyp‘q"*.

18. MHOeCcTBO NONAPHO HECOBMECTHBIX COOBITHIA:



MHO0€eCTBO COOBITHH, BCE U3 KOTOPHIX MPOU30UIYT OJTHOBPEMEHHO.

I'pynma coObITHii, HUKaKUE ABa U3 KOTOPBIX HE MOTYT MPOU30UTH OJHOBPEMEHHO.
MHO0keCTBO COOBITHH, U3 KOTOPBIX 00S3aTEIILHO MPOU30UIET XOTSI OBbI OJTHO.

JIBa coOBITHS, U3 KOTOPBIX OJHO 0053aTENILHO MPOU30UIET, a APYTOe HET.

JwE o

Bei0epuTe HECKOIBKO BEPHBIX OTBETOB.
19. BbiGepuTe BepHbIe 3anucH (opMYyJ1 aaredpbl BbICKAa3bIBAHUIA.

a. (A—>B)vC.

6. (A>BAC.

B. (AcC)A(C—>B)—>C.
r. (CvAv—B).

20. BbiOepuTe BepHble pABHOCHJIbHBIE PeoOpa3oBanusi popmyJ ajredpbl
BbICKA3bIBAHUIA.
a. A—>B=-AvB.
—~(AAB)=—Av—B.
AA(AvB)=AAB.
A-B=(A>B)A(B—A).

% Q9

21. BoiOepuTe BepHbIe YTBEPKIEHUS:
a. Ecmu cobeitus A, A,,..., A, COCTaBiIS€T NOJIHOE MHOXKECTBO COOBITHI, TO CyMMa X

BEpPOSITHOCTEN paBHA 1;
6. CymMma BepOSITHOCTEH MPOTUBOIIOJIOKHBIX COOBITHIA paBHa 1;
B. CyMmMa BepOsSTHOCTEH MPOTHUBOIIOJIOKHBIX COObITHH paBHa 0;
r. IIpoTuBomnonoxHbie COOBITHS 0OPA3YIOT MOTHOE MHOKECTBO COOBITHH.

22. BpiOepuTe BepHOe yTBep:KIeHHE:

a. CoyvailHOM Ha3bIBAIOT BEJIMYMHY, KOTOpash B pE3yJbTaT€ HCHBITAHUS NPUMET OIHO
BO3MOJKHOE 3HAY€HUE, HAIEpEN HEU3BECTHOE U 3aBUCHAIIEE OT CIy4YalHBIX IIPUYMH, KOTOPHIE 3apaHee
HE MOTYT OBITh YUTECHBI;

6. /JluckperHol ciydyailHOW BENTMYMHONM Ha3bIBaeTCsd ciydaiiHas BeJIMYMHA, KOTOpas B
pe3yibTaTe UCHBITAHUS NPUHUMAET OTIEIbHbIE 3HAYEHUS C ONPEACIEHHBIMH BEPOATHOCTAMHU. Ynciio
BO3MOJKHBIX 3HAYEHUH AUCKPETHOM CiTydaifHON BETMYMHBI MOXKET ObITh KOHEUHBIM M OECKOHEUHBIM;

B. HemnpepslBHON ciy4yallHOM BEIMYMHOW HA3BIBAIOT CIYYalHYIO BEJIMYHMHY, KOTOpas B
pe3yibTaTe UCIBITaHUS NPUHUMAET BCE 3HAYCHUSA U3 HEKOTOPOrO0 YMCIIOBOIO MPOMEXyTKa. Yucio
BO3MO>KHBIX 3HAUEHUI HENPEPHIBHOM CcITyyaiiHOW BEIMUHMHBI OECKOHEYHO;

r. [IIpou3BoinbHON Ciy4yallHO BEIWYMHOW HA3bIBAIOT CIy4aliHYIO BEIMYMHY, KOTOpas B
pe3ysibTaTe UCHBITAaHUS MPUHUMAET JII000€ MPOM3BOJILHO-CIIy4YaiiHOE 3HaueHHe. YHcino BO3MOXKHBIX
3HAa4eHUH MPOU3BOJIBHON CIy4aliHO BEIMUUHBI MOXKET ObITh KaK KOHEUYHBIM, TaK U O€CKOHEUHBIM.

23. YcTaHOBHTE COOTBETCTBHE MeX1y HaBeIIMBAHHEM KBAHTOPHBIX onepanuii Ha
NpeaUKaThl M MOJY4YMBIIUMUCS pe3yJIbTaTaMH.

1. OmHOMECTHBIH MpeuKaT a. IXR(x, Y, z,t)
2. JIByXMECTHBIH MIPearKaT 0. Vx3yQ(x,Y,2)
3. Bricka3biBaHue B. VXVYy3zP(X, Y, z)

r. AyviS(x,y, z,t)

24. YcTaHOBHTE COOTBETCTBHE MEKIY MOHATHSIMH U ONIPedeTeHUsIMM
1. CoObIiTHE, KOTOPOE MOMKET MPOU30UTH a. [TpoTHBOIONIOKHBIE COOBITHS
WM HE IPOU3ONTH B pe3yJibTaTe OIbITa



2. JIBa coObITHs, 0Opasyionye MOJHYIO 6. YcnoBHasi BEpOSITHOCTD
IpYIIy U HECOBMECTHBIE
3. BeposTHOCTb, BBIUUCIICHHAs IpH B. CitydaiiHoe coObITHE
YCIIOBHMHM, YTO HACTYIHJIO OIIPEECIIEHHOE COOBITHE
C U3BECTHOU BEPOSATHOCTBIO
r. IloBTOpHAas BEpOSITHOCTH

BbIno/iHUTE IPaKTHYECKHE 3aJaHUS.

25. Ompenenmure, aeisercs a1 popmyna (A— B) — (AA B) TaBronorueii.

26. B smuke 30 MSYMKOB OJWHAKOBBIX pa3mepoB: 10 KpacHbIX, 5 cMHMX W 15 OenbIX.
Boruncnute BEpOSITHOCT TOTO, UTO HE IS OYJET B3AT UBETHOU (HE Oenblil) MSIUHUK.



Bapuanr 2

Bribepure ouH BepHBIil BAPHAHT OTBETA.

1. BbiOepuTe npaBujbHOE onpeieieHne TN3bIOHKINH.

a. Omepanus HaJ BbICKa3bIBAaHUSAMH, KOTOpasi IPUHUMAET UCTUHHOE 3HAaYEHHUE TOJIBKO TOI/IA,
Korza 00a BXOJSIIMX B €r0 COCTaB BhICKA3bIBAHUS SIBJISIFOTCSI HCTUHHBIMH.

0. Omepanus HajJ BBICKAa3bIBAHUSMHU, KOTOpas MPUHUMAET JIOXKHOE 3HAUYEHUE TOJIBKO TOI/a,
Korza 00a BXOJSIINX B €r0 COCTaB BbICKA3bIBAHUS SIBJISIOTCS JIOXKHBIMU.

B. Omepanus HaJ BBICKa3bIBAaHUSIMHU, KOTOpas MPUHUMAET JIOXKHOE 3HAUYEHUE TOJIBKO TOI/a,
KOT/Jja IEPBOE U3 BBICKA3bIBAHUM SIBISICTCS UCTUHHBIM, a BTOPOE — JIOKHBIM.

r. Omnepauus HaJ BBICKa3bIBAHUSAMHU, KOTOpPasl IPUHUMAET UICTUHHOE 3HAYEHHUE TOJIBKO TOr/a,
Korzia 00a BbICKa3bIBaHUS OJJHOBPEMEHHO HUCTUHHBI WIIH JIOKHBI.

2. BbiOepuTe nNpaBUJIbHOE ONpeaeieHne YIKBHBAJIEHTHOCTH.

a. Onepaum{ HaJ BBICKAa3bIBAHUAMU, KOTOPASA NPUHUMACT UICTUHHOC 3HAYCHUC TOJIBKO TOrJa,
Korza 00a BXOJSIIMX B €r0 COCTaB BBICKA3bIBAHUS SIBJISIFOTCSI HCTUHHBIMH.

0. Onepaum[ HaA BBICKA3bIBAHUSIMH, KOTOpAd IMPUHHUMACT JIOKHOC 3HAYCHUC TOJIBKO TOT'AA,
Korja 00a BXOJSIINX B €r0 COCTaB BbICKA3bIBAHUS SIBJISIFOTCS JIOXKHBIMHU.

B. Onepaum{ HaJ BBICKA3bIBAHUSAMM, KOTOpAd IMPUHUMACT JIO)KHOC 3HAYCHUC TOJIBKO TOT'AA,
KOT'/Ia IEPBOE U3 BBICKA3BIBAHUH SBJISIETCS HCTUHHBIM, & BTOPOE — JIOKHBIM.

T. Onepaum{ HaJ BBICKA3bIBaAHUAMU, KOTOPAsA NPUHUMACT UCTUHHOC 3HAYCHUEC TOJIBKO TOrJa,
Korza 00a BbICKa3bIBaHUS OJJHOBPEMEHHO MCTUHHBI UIIH JIOKHBI.

3. OrpulaHueM BbICKA3bIBAHUS HA3BIBAIOT:

a. Bricka3piBaHMe, 3HaUEHUE KOTOPOIO UCTUHHO, €CJIM MCXO/IHOE BBICKA3bIBAHUE JIOKHO, U
JI0’KHO, €CJIM UCXOJTHOE BBICKA3bIBAHUE UCTUHHO.

6. Ilpemnoxenue, coaepraliee epeMEHHYIO, IIPU MOJICTAHOBKE BMECTO KOTOPOU 3HaUEHUs
13 HEKOTOPOTO MHOKECTBA MOJIy4aeM UCTUHHOE WM JIOKHOE YTBEPKIACHHUE.

B. llpemnoxenue, MICTUHHOCTD WX JOXKHOCTb KOTOPOTO HENb35 ONPEAEIUTb.

r. Hexotopyto popmymy.

4. TlepeceuyeHHeM IBYX MHOKeCTB Ha3bIBAIOT:

a. Takoe MHOXECTBO, KOTOPO€ COCTOMT TOJIBKO M3 3JEMEHTOB IEPBOIO MHOXKECTBA 3a
UCKJTFOUEHHEM SJIEMEHTOB, OOLIMX CO BTOPHIM MHOKECTBOM.

6. Takoe MHOMKECTBO, KOTOpPOE€ COCTOMT H3 T€X U TOJIbKO TE€X JJIEMEHTOB, KOTOpPbIE
MPUHAIIEKAT IBYM MHOKECTBAM, HO HE SIBJISIOTCS OOLIMMM ISl HUX.

B. Takoe MHOXECTBO, KOTOPOE COCTOUT U3 T€X U TOJIBKO TEX 3JIEMEHTOB, KOTOPbIE SBISIOTCS
OOIIMMU /7151 IBYX UCXOJHBIX MHOKECTB.

r. Takoe MHOXeCTBO, KOTOPOE COCTOUT M3 TE€X U TOJBKO TE€X JIEMEHTOB, KOTOPbIE BXOIAT B
KaKJ0€ U3 UCXOJHBIX MHOXKECTB.

5. Pa3HOCTBHIO IBYX MHOKECTB HA3bIBAIOT:

a. Takoe MHOXECTBO, KOTOPOE COCTOMT TOJIbKO M3 DJEMEHTOB TEPBOTO MHOXKECTBA 3a
UCKITIOYEHUEM DJIEMEHTOB, OOIIMX CO BTOPHIM MHOXECTBOM.

6. Takoe MHOXECTBO, KOTOPO€ COCTOMT W3 TeX M TOJIBKO TeX DJIEMEHTOB, KOTOpbIE
MPUHAJIJICKAT ABYM MHOKECTBAM, HO HE SIBJISIFOTCS] OOIIUMU IS HUX.

B. Takoe MHOXeCTBO, KOTOPOE COCTOUT M3 T€X M TOJBKO TEX AJIEMEHTOB, KOTOPHIEC SBIISTFOTCS
OOIIMMH ISl IBYX UCXOTHBIX MHOXKECTB.

r. Takoe MHOXECTBO, KOTOPOE COCTOUT M3 TE€X M TOJBKO T€X AJIEMEHTOB, KOTOPHIE BXOIAT B
Ka)KJ0€ U3 UCXOJHBIX MHOJKECTB.

6. JIByXMeCTHBIM NpPeIMKATOM Ha3bIBAIOT:



a.

Hpe;[non(eHI/Ie, coJcpiKalmece ABC IMCPEMCHHBIX, HPU TOACTAHOBKEC BMCCTO KOTOPBIX

3HAYCHUH U3 HEKOTOPBIX MHOXKECTB IMOJTYy4aeM HCTUHHOC WJIN JIOKHOC YTBCPIKIACHUC.

0.
B.
T.

3aJaH.

3a/1aH.

8.

a.

IIpennoxenue, 0 KOTOPOM TOYHO MOXKHO CKa3aTh, HCTUHHOE OHO MJIU JIOXKHOE.
IIpennoxxenue, HICTUHHOCTD UM JIOKHOCTh KOTOPOT'O HEJIb3sl OIPEICIINTD.
Hexotopyro ¢popmyity, 3aBHCAIIYIO OT ABYX ITEPEMEHHBIX.

Onepaunﬂ CBA3bIBAHUA NIPpEAUKATA KBAHTOPOM OﬁlIIHOCTI/I npeamnoJjgaracetr:
HpeI[I/IKaT HE BBIINOJJHACTCA HU OJI1 OJHOI'O 3HAYCHHA H3 MHOXECTBA, HAa KOTOPOM OH

Hpe,Z[I/IKaT BBITTIOJIHACTCA OJIs1 BCEX 3HAUCHUH U3 MHOJKECTBA, HAa KOTOPOM OH 3d/IaH.
Hpel[I/IKaT BBIIIOJIHSETCS XOTS ObI AJIL OAHOI'0 3HAUYCHUA U3 MHOKCECTBA, HA KOTOPOM OH

HNmMmeercs POBHO ABAa 3HAYCHUS, IJId KOTOPBIX NPCAUKAT HEC BBIITOJIHACTCA.

00/1acTbI0 HCTHHHOCTH npeauxkaTa Ha3bIBalOT:
HeKOTopoe MHOXXECTBO, JIA KaXXJI0ro 3Ha4YCHUA KOTOPOIro HE U3BECTHO, HCTUHHBIM HJIN

JIOKHBIM SABJIACTCA NPECAUKAT.

0.
B.
I.

0w o ©

10.

a.

0
B.
r

11.

HekoTopoe MHOXeCTBO, HA KOTOPOM MPEAUKAT MPUHUMAET UCTUHHOE 3HAYCHHE.
MHOXeCTBO, HA KOTOPOM 3aJ[aH MpeIuKarT.
MHO03xecTBO, Ha KOTOPOM IPEAUKAT MPUHUMAET TOJIBKO JIOKHOE 3HAYCHHE.

JdepeBom Ha3bIBaKOT rpad, eciu:
OH cBsA3€H U IUKJIAYEH.

OH HeCBA3EH U LUKJINYEH.

OH CBSI3€H U alfUKJINYCH.

OH HEeCBA3EH U allMKJINYEH.

Bblﬁepl/lTe U3 NPEAJTOKEHHBIX MHOYKECTB MHOYKECTBO HATYPAJbHBIX YUCEJI:

OO0 Z

JI1060e ynopsizoueHHOe MHOKECTBO, COCTOsIIee U3 K 2JIeMeHTOB, B3ITHIX U3 JaAHHBIX

n 3JICMEHTOB, HA3bBIBACTCH

a.

0
B.
r

CoueranueMm.
Pa3zmemienue.
[ToBTOpEHUEM.
[IepecTanOBKOM.

KoJsnuecTBO coueTaHuii U3 11 3JIEeMEHTOB 10 K BHIYHCISIIOT 110 Gopmy.ie:

n!
(n—k)Ik!
n!
(n—k)!
n!
E.
(n—k)!k!

n!



m
13. KnaccuueckuMm onpeeieHHeM BePOATHOCTH HA3bIBAKOT OTHOLIEHHE —, T/1e
n

a. M — o0IIee YKCI0 HCXOI0B, N — YUCIIO OJIaronpHUATCTBYIONIMX HCXOIOB.

6. M — MHOXECTBO TOYEK IIJIOCKOCTH, JIEKAIUE B 3aJaHHON 00JacTH, N — MHOKECTBO BCEX
TOYEK IUIOCKOCTH.

B. M — MHO>XECTBO 3Ha‘-IeHI/II71, ITO3BOJIAKOIINX OHpeI[eJII/ITB, HUCTUHHOCTH BBICKA3bIBAHMHA, n-—
MHO’KECTBO BCEBO3MOYKHBIX 3HAUYEHHI.

TI. M — 9ucio 6J'IaFOHpI/ISITCTByIOH_H/IX HCXoa0B, n-— 06mee YUCJIO BO3MOXHBIX UCXOJ0B.

14. Co0bITHS HA3BLIBAIOT HEBO3MOKHBLIMMU, €CJIH:

a. OHH BBITIONHSIOTCS MPH JIFOOBIX BO3MOKHOCTSIX.

0. Ounu He BBIIOIHSIOTCS HUKOTA.

B. OHH BBINIOJHSIOTCS B HEKOTOPBIX CIy4asx, a B IPYTUX HE BHITIOJIHSIOTCS.
r. HeBo3MoxHO omnpeienuTh, KOT/1a OHU BHITIOJHATCS, a KOTJa HEeT.

15. CoObITHSI HA3BIBAIOT HECOBMECTHBIMH, €CJIN:

a. Hacrymienue oHOTO COOBITHS 3aBUCUT OT TOT0, HACTYIIUJIO WJIM HET APYroe COOBITHE.

6. Hacrymienue nByx cOOBITHI OTHOBPEMEHHO HE BO3MOXKHO.

B. B03MOXHOCTH HACTYILIEHUSI OJTHOTO COOBITUSI HE 3aBUCUT OT TOT'O, HACTYIHJIO HJIK HET
JpyToe COOBITHE, a HACTYIUICHUE BTOPOTO COOBITHS HE 3aBHCHT OT TOTO, HACTYITHIIO MU HET MIEPBOC
coObITHE.

r. Bo3MoxHO HacTyIuIeHHE IBYX COOBITHI OJIHOBPEMEHHO.

16. BbiGepuTe BepHYIO (hOPMYIUPOBKY T€OPeMbI MOJHOI BEPOSITHOCTH.
a. BeposATHOCTh CyMMBI HECOBMECTHBIX COOBITHI PaBHA CyMME BEPOSTHOCTEH 3TUX COOBITHIA.

6. Ecnu nana nonnas rpynmna nonapHo HECOBMECTHBIX coObituii H,, H,,...,H , ¢ KoTopeivMu
CBSA3aHO HACTYIUICHUE COOBITHSI A, TO BEpOSITHOCTh HACTYIUICHHS COOBITHSI A, BBIUMCISETCSA IO
dopmyne P(A)=P(H,)P(A/H,)+P(H,)P(A/H,)+...+P(H,)P(A/H,).

B. BeposTHOCTh MpOU3BEACHUS HE3aBUCHMBIX COOBITHI paBHA MPOU3BEIACHUIO BEPOSITHOCTEH
JTHUX COOBITHH.

r. R(Kk)=Cyp‘q"*.

17. BbiOepute BepHYI0 (pOPMYJIMPOBKY TEOPeMbI CI10KEHUS.
a. BeposATHOCTh CyMMBI HECOBMECTHBIX COOBITHI PaBHAa CyMME BEPOSTHOCTEH 3TUX COOBITHIA.

6. Ecau nana nonHas rpynmna nNomapHO HECOBMECTHBIX coObitnii H,, H,,...,H , ¢ KoTopbmvmu
CBSI3aHO HACTYyIUIEHHWE COOBITUS A, TO BEpOSITHOCTh HACTYIUIEHUS COOBITHA A, BBIYHCISAETCS IO
dopmyne P(A)=P(H,)P(A/H,)+P(H,)P(A/H,)+...+P(H,)P(A/H,).

B. BeposTHOCTE Mpou3BeaeHNs HE3aBUCUMBIX COOBITUI paBHA MPOM3BEIEHUIO BEPOSITHOCTEH
3TUX COOBITHUH.

r. R(Kk)=Cyp‘q"*.

18. IMoaHoii rpynmoii coObITHI HA3LIBAKOT:

a. MHOXecTBO COOBITHIA, BCE U3 KOTOPBIX MPOU30UIYT OJJHOBPEMEHHO.

6. [I'pynna coObITHi, HUKaKKE ABA U3 KOTOPBIX HE MOTYT ITPOU30UTH OJJTHOBPEMEHHO.
B. MHOXeCTBO COOBITHI, U3 KOTOPBIX 00s3aTEIBLHO MPOU30MAET XOTS OBl OJTHO.

r. /IBa coObITHS, N3 KOTOPBIX OJHO 00s3aTEIHHO MPOU3OUICT, a IPYToe HET.

Br16epute HECKOIBKO BEPHBIX OTBETOB.
19. BbiOepuTe BepHbIe 3anucH GopMyJ1 aaredpbl BbICKA3bIBAHUIA.
a. A—>B)A-C.



6. (AvB)AC.

B. Ac&>—>B—-oA.
r. (CvAvD)—B.

20. BbiGepuTe BepHbIe PABHOCHIbHBbIE TPeoOpa3oBanusi popmy.1 ajaredpol
BBICKA3bIBaHMIA.
A—>B=B—->A.
—~(AvB)=—AA—B.
AA(AvB)=A.
A<B=(A—>B)v(B—>A).

5w oo

21. BbiOepuTe BepHOe YTBep:KIeHHe:

a. ['enepanpHasi COBOKYIMHOCTb — 3TO COBOKYITHOCTh BCEX MBICIIEHHO BO3MOXHBIX OOBEKTOB
JAHHOTO BUJIA, HAJl KOTOPBIMU MPOBOASTCS HAOJIIOACHHUS C 1IEJIbIO MOJMyUYeHUs] KOHKPETHBIX 3HAUCHUN
ONPEACIICHHOMN CIIy4YailHOW BEJIUYUHBI;

6. [I'enepanbHas COBOKYITHOCTh MOKET OBITh TOJBKO KOHEUHOI;

B. BpIOOpKOIi HAa3bIBAETCSI COBOKYIMHOCTH CIIy4ailHO OTOOPaHHBIX 0OBEKTOB U3 T€HEPAIbHON
COBOKYITHOCTH;

r. BsiOopka MokeT ObITh MOBTOPHOM M OECITOBTOPHOM.

22. K NOBTOPHBIM HCIILITAHUSM OTHOCSTCSH:

a. bpocaHue MOHETBI WM UTPATBHOTO KyOHKa;

6. V3BnedeHue U3 ypHBI IIapa MPH YCIOBUH, YTO BBIHYTHIH MIap MOCIIE 3alHUCH €T0 I[BETa
KJ1a7ieTcs 00paTHO B ypHY;

B. BricTpen B MullieHs;

r. IloBropeHune CTpeaKoM BBICTPEIOB MO OJJHOW U TOM K€ MUILICHH.

23. YCTaHOBHUTE COOTBETCTBHE MEXKAY HABCIHIMBAHUECM KBAaHTOPHBIX onepauuifl Ha
NPEANKATHI U MOJYYUBIIMMHUCH pe3yJibTaTaMU.

1. OTHOMECTHBIH MPeIuKaT a. IxJzR(x, Y, z,t)
2. JIByXMECTHBII IIPEIUKAT 0. Vx3ayQ(x,y)
3. Bricka3bIBaHue B. IXP(X,Y,z,1)

r. yviS(y,z,t)

24. YcTaHOBHTE COOTBETCTBHE MKy OCHOBHBIMM ()OpPMYJIaMHM T€OPHH BePOATHOCTEH U
HX HAMMEHOBAHUSIMH.

1. YcnoBHas BeposSITHOCTh a. P(A+B)=(A)+P(B)—-P(AB)
2. ®opwmyna baiteca 6. P(A/B) = P(AB)

P(B)
3. Teopema 0 cyMMe BEpOATHOCTEH 5. P(H, / A) = P(PA(/Al;')

r. P(AB) = P(A)P(B)

BbinosiHuTe NpakTHYecKue 3aaHusl.

25. Ompenenure, seasiercs au Gopmyna (AA—B)v (A— B) TtaBTonorueii.

26. B smuke 30 MSYMKOB OAMHAKOBBIX pa3mepoB: 10 KpacHBIX, 5 cuHHX W 15 OembIX.
Bbruuciure BepoSATHOCTB TOTO, YTO HE IS OyJeT B3ST HE KPACHBIM MAUMK.



INPUJIO’)KEHHUE b

KPUTEPMUM OLUEHKUA

1. 3axkaxnoe 3aganue 1-18 mosxer ObITh MoyueH 1 6ami, Bcero 18 6ayos.
2. 3a3zamanue 19-24 moxet ObITh TOTYy4eHO 2 Oaiia, Bcero 12 6amios.
3. 3a3amanue 25-26 MoxkeT ObITh TIOJIy4eHO 3 Oasta, Bcero 6 6aios.
4. MakcumalbHbIi 6ait 3a Bcio paboTy — 36 0aios.
5. OrleHKa BBICTABIISIETCS B COOTBETCTBUH C TAOJIHIIEH.
% OCBOEHHS Onenka
Menee 50% HEYZIOBJIETBOPUTEIBLHO
50% - 69% YJIOBJIETBOPUTEIHHO
70% - 89% XOPOIIIO
90% - 100% OTJINYHO
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