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TpeooBanuss @I'OC k o0pazoBaTeIbHBIM pe3yJibTaTaM:

Pe3yabTaThl 00yueHus
(ocBOEHHbIE YMEHUS, YCBOCHHbIE 3HAHUA)

Iloka3zaTenu oleHKH pe3yabTaTta

JlnckperHasi MaTeMaTHKA

YMmeHnus:

[IpumeHsTh JTOrndYecKue onepauu, GopMyJIbl JOTHKH,
3aKOHBI ANreOpbl JIOTUKH.

[Toctpoenue TaOJIHILL
BBITIOJIHEHHE npeoOpa3oBaHus
anreOpbl BBICKa3bIBAHUI

HUCTUHHOCTH,
bopmys

®opMyIUpOBaTh 33J]a41 JJOTHYECKOI0 XapaKTepa u
MPUMEHSTH CPEACTBA MATEMATUYECKOM JIOTUKH TSI UX
pelieHus

Ypomenne Gopmyin anreOpbl BHICKA3bIBAHHM,
onpeJieseHue HCTUHHOCTH CII03KHBIX
BbIcKa3biBaHui, nocrpoenne CKH® u CJIHO,
CpaBHEHHE (OPMYIIBI, BBIMIOJIHCHUE CHHTE3a U
aHaJIM3a PEICHHO-KOHTAKTHBIX CXEM.

3HaHuA:

OCHOBHBIE IPUHIMUITBI MATEMATUYECKOM JIOTHKH, Omnpenenenue HOHATHUSA MHOJKECTBA,

TEOPHH MHOKECTB U TEOPUH AJITOPUTMOB. BBICKA3bIBAHMSI, orepanui HaJl
BBICKA3bIBAaHUSIMH, AJITOPUTMA.

®opmyiibl anredpsl BEICKa3bIBAaHUH. Onpenenenue (bopMyiibl anreopsl

BBICKa3bIBaHM1, BUJIbI (POpMYIT

MeTo/1bl MUHUMHU3AIHH aIreOpandecKux
npeoOpa30BaHUA.

BocnpousBenenrne OCHOBHBIX PaBHOCHIIBLHBIX
npeoOpa3oBaHUi bopmyn anreOpsl
BBICKA3bIBAaHUI

OCHOBEHI S3bIKa U anre6pLI IpCaANKaTOB.

Onpenenenue mnpenukara, 007acTH HMCTUHHOCTH
nmpeaukara, KBaHTOPOB CyHII€CTBOBAaHUA u
OOIITHOCTH

OcHOBHBIE IMPUHOUIIBI TCOPHUHU MHOKECTB

BocnpousBeneHue NOHATHI onepanuyd  Haj
MHOKE€CTBaMHU, Jauarpamm  Oilnepa-BenHa,
OMHApPHBIX OTHOIIECHUN

Yeaocaemwviii cmyoenm! Bam npednacaemcs evinonrnums 30 3a0anuti 6 mecmosou ¢hopme 0
KOHMPOJISL YCBOCHHBIX 3HAHUL U NpAKMu4eckoe 3adanue O/ OYeHKU O0C80eHHbIX ymenull. Kajcoas
yacme oughzavema oyenusaemcs. Mmozoeas oyeHka cKiaodvléaemcs KAk cpeoHee apugmemuieckoe
08YX 3a0aHUll, ¢ y4emom meKyujeti ycnesaemocmu no y4eoHou Oucyuniune.

3agaHus 1715 NPOBEPKH YCBOCHUSI 3HAHUIA.

KPUTEPHUM OLUEHKHA

1. 3axkaxnoe 3amanue 1-18 moxer ObITh MoyueH 1 6ami, Bcero 18 6aos.
2. 3a3amanue 19-24 moxeT ObITH MOTy4YeHO 2 Gana, Bcero 12 6anmos.
3. 3a3zamanue 25-26 MoxkeT OBITH TIOTy4YeHO 3 Oaia, Bcero 6 6ayioB.
4. MaxkcumanbHbIi O6ai 3a Bcro padoty — 36 Ganios.
5. Ouenka BBICTaBIIIETCS B COOTBETCTBUHM C TaOJIUIICH.
% OCBOCHHS Onenka
Menee 50% HEYJOBJIETBOPUTEIBHO
50% - 69% YJIOBJICTBOPUTEIILHO
70% - 89% XOpOIIO
90% - 100% OTJIMYHO

Bpems na svinonnenue 3adanuti. 1 akademuyeckutl uac.




Bapwuanr 1

Bribepure ouH BepHBIil BAPHAHT OTBETA.

2. Bbi0epuTe npaBWIbHOE oNpeaejieHie KOHbIOHKIUH.

a. Omepanus HaJ BbICKa3bIBAaHUSAMH, KOTOpasi IPUHUMAET UCTUHHOE 3HAaYEHHUE TOJIBKO TOI/IA,
Korza 00a BXOSIIMX B €r0 COCTaB BhICKA3bIBAHMUS SIBIISIFOTCSI HCTUHHBIMH.

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

B. Omepanus HaJ BBICKa3bIBAaHUSIMHU, KOTOpas MPUHUMAET JIOXKHOE 3HAUYEHUE TOJIBKO TOI/a,
KOTJja IEPBOE U3 BBICKA3bIBAHUI SIBJISETCS UCTUHHBIM, 4 BTOPOE — JIOKHBIM.

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

3. BpbiOepuTe npaBUIbHOE ONpeaeeHHe MMIJIMKAMH.

a. Onepaum{ HaJ BBICKA3bIBAHUAMU, KOTOPAA IMIPUHUMACT UCTUHHOC 3HAYCHNUEC TOJILKO TOraa,
Korza 00a BXOJSIIMX B €r0 COCTaB BBICKA3bIBAHUS SIBJISIFOTCSI HCTUHHBIMH.

0. Onepaum{ HaJ BBICKA3bIBAHUSAMM, KOTOpAd IMPUHUMACT JIO)KHOC 3HAYCHUC TOJIBKO TOT'AA,
Korja 00a BXOJSIINX B €r0 COCTaB BbICKA3bIBAHUS SIBJISIFOTCS JIOXKHBIMHU.

B. Onepam/m HaJ BBICKA3bIBAHUSAMM, KOTOpAd IMPUHUMACT JIOKHOC 3HAYCHUC TOJIBKO TOT'AA,
KOTI'/Ia IEPBOE U3 BBICKA3BIBAHUH SBJISIETCS HCTUHHBIM, @ BTOPOE — JIOKHBIM.

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

4. Bpbicka3bIBaHHEM Ha3bIBAIOT:

a. llpemnoxenue, copepxailee NEPEMEHHYIO, IIPU MOJCTAHOBKE BMECTO KOTOPOW 3HAUYEHHUS
13 HEKOTOPOTO MHOKECTBA MOJIy4aeM UCTUHHOE WM JIOKHOE YTBEPKICHHUE.

6. Ilpemnoxenue, 0 KOTOPOM TOYHO MOKHO CKa3aTh, ICTUHHOE OHO WJIM JIOKHOE.

B. llpemnoxenue, MCTHHHOCTh WU JIOKHOCTh KOTOPOTO HENb3s ONPEACTUTh.

r. Hexotopyro dopmymy.

5. Oﬁ'l)eIll/IHeHl/IeM ABYX MHO?KECTB Ha3bIBAIOT:

a. Takoe MHOXKECTBO, KOTOPOC€ COCTOHUT TOJIBKO M3 3JICMCHTOB IICPBOIO MHOXKECTBA 3a
HUCKIIFOYCHHUEM OJICMCHTOB, O6HII/IX CO BTOPBIM MHOXCCTBOM.

0. Taxoe MHOXECTBO, KOTOPOC COCTOHUT HU3 TCEX W TOJIBKO TEX 3J3JICMCHTOB, KOTOPBIC
IMpUHAJIC)KAT IBYM MHOXECTBAM, HO HE ABJISAIOTCA O6HII/IMI/I JJI HUX.

B. Takoe MHOKECTBO, KOTOPOC COCTOUT U3 TCX U TOJIBKO TCX 3JICMCHTOB, KOTOPBIC ABJIAOTCA
O6HII/IMI/I IJI1 ABYX UCXOAHBIX MHOXKECCTB.

r. Takoe MHOXECTBO, KOTOPOC COCTOUT U3 TCX U TOJIBKO TEX DJICMCHTOB, KOTOPBIC BXOJAT B
KaXxXJ10€ N3 HCXOJHBIX MHOXKCCTB.

6. CuMMeTpHUYECKOl Pa3HOCTHIO IBYX MHOKECTB HA3bIBAIOT:

a. Takoe MHOXeECTBO, KOTOPOE COCTOMT TOJBKO M3 DJEMEHTOB IIEPBOIO MHOXECTBA 3a
HCKJIFOYEHHUEM DJIEMEHTOB, OOIIUX CO BTOPHIM MHOKECTBOM.

0. Takoe MHOXECTBO, KOTOPOE€ COCTOMT W3 TE€X M TOIBKO TE€X DJJIEMEHTOB, KOTOpBIC
MIPUHAICKAT IBYM MHOKECTBAM, HO HE SIBIITFOTCSI OOIIUMH JIJIST HUX.

B. Takoe MHOXKECTBO, KOTOPOE COCTOUT U3 TEX U TOJBKO TEX JIEMEHTOB, KOTOPHIE SBISIOTCS
OOIITMMH IS ABYX UCXOIHBIX MHOXECTB.

r. Takoe MHOXECTBO, KOTOPO€ COCTOUT U3 TEX U TOJIBKO TEX JIEMEHTOB, KOTOPBIE BXOJST B
Ka)KII0€ U3 UCXOTHBIX MHOKECTB.

7. OIHOMECTHBIM NMPEeIMKATOM HA3BIBAIOT:



a.

[Ipennoxenue, coaepraliee NEPEMEHHYIO, NPU MOACTAHOBKE BMECTO KOTOPOM 3HAYEHUS

M3 HCKOTOPOI'0 MHOKECTBA ITOJIYy4aeM HCTHUHHOC WJIN JIOKHOC YTBCPIKIACHUC.

0.
B.
T.

3aJaH.

3a/1aH.

9.

a.

Hpe;[nonceHHe, 0 KOTOPOM TOYHO MOKHO CKa3aTb, UICTUHHOC OHO WJIA JIOKHOC.
HpeI[J'IO)KeHI/Ie, HUCTUHHOCTD HUJIN JIOKHOCTb KOTOPOI'O HEJIB3s ONPEACINUTD.

Hekotopyro ¢opmyimy.

Onepaunﬂ CBA3bIBAHMA NIPpEAUKATA KBAHTOPOM CYHIECTBOBaAHUSA MPEANIOaaracT:
HpeI[I/IKaT HE BBIINOJHACTCA HU IJI1 OJHOI'O 3HAYCHHA HM3 MHOXKECTBA, HA 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 ABA 3HAYCHUS, AJId 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.

SR oo

HekoTopoe MHOXeCTBO, HA KOTOPOM MpEANKAT IPUHUMAET UCTUHHOE 3HAUCHUE.
MHOXeCTBO, HA KOTOPOM 3aJ[aH MpeIuKarT.
MHO03ecTBO, Ha KOTOPOM IPEAUKAT MPUHUMAET TOJIBKO JIOKHOE 3HAYCHHE.

I'padom Ha3bIBAKOT:

Bceskoe koHeUHOE MHOXKECTBO.

Bcsikoe 6eckoHEYHOE MHOXKECTBO, COIEPIKAIee MTapHBIC SJIEMEHTHI.

Ta6Jmuy UCTUHHOCTHU 3H21‘ICHPII>1 HGKOTOpOFO BBICKA3bIBAHH .

[Tapy, cocTosIyI0 U3 KOHEYHOTO MHOXECTBA BEPIIUH U MHOXKECTBA pedep, COeNUHSIOMNX

OTHU BCPIIMHBI.

11.

a.
0.
B.
T.

Kom0unaropuka orBevaer Ha BONPOC:

KakoBa yacToTa MaccoBbIX CilydaiiHbIX COOBITHI;

C kaxoii BEpOSITHOCTBIO IIPOU30iIET HEKOTOPOE CIIy4aiiHOE COOBITHE;

CKOJBKO pa3IUYHbIX KOMOMHALMI MOKHO COCTaBUTh U3 3JIEMEHTOB JAHHOTO MHOKECTBA;
CKONbKO HE aHaJOTMYHBIX KOMOMHAIMA MOKET OBITh COCTaBIEHO U3 HEKOTOpOM

COBOKYITHOCTH PA3JIMIHBIX MHOKCCTB.

12.

J1000e MHOKECTBO, cOCTOsiImee M3 K 3J1eMEeHTOB, B3ATHIX M3 JAHHBIX N 3JI€eMEHTOB,

Ha3bIBACTCA:

a.

0
B.
r

13.

Coueranuem.
Pa3zmemienue.
[ToBTOpEHUEM.
[IepecTaHOBKOM.

KosnyecTBO pa3mMenieHuii u3 1 3JieMeHTOB 10 kK BLIYMHCJISIOT 110 Gopmy.ie:
n!
(n—k)!k!



n!

6. ——.
(n—k)!
n!
B. E
- (n—k)!k!
n!
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14. KaaccuyeckuMm omnpejejieHHeM 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 BCEBO3MOYKHBIX 3HAYEHHI.

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

15. CoObITHSI HA3BIBAIOT JOCTOBEPHBIMH, €CJIH:

a. OHHM BBIMIOIHAIOTCS MPH JTIOOBIX BO3MOKHOCTSIX.

0. OuHHU He BBIIOIHSIOTCS HUKOTA.

B. OHM BBIMONHAIOTCA B HEKOTOPBIX CIIyYasiX, a B JPYTUX HE BBITOIHAIOTCS.
r. HeBo3MoXXHO ompenenuTh, KOT/1a OHU BHITIOJHATCS, a KOT/Ia HET.

16. Co0bITHS HA3LIBAIOT HE3ABUCUMBIMU, €CJIU:

a. Hacrymienue o1HOTO COOBITHSI 3aBUCUT OT TOTO, HACTYIIUJIO UJIM HET JPYroe COObITHE.

6. Hacrymienue nByx cOOBITHI OTHOBPEMEHHO HE BO3MOXKHO.

B. B03MOXHOCTh HACTYyIJICHUS OJHOTO COOBITUS HE 3aBHUCHT OT TOTO, HACTYIMJIO WU HET
Jpyroe COOBITHE, a HACTYIJICHUE BTOPOTO COOBITHSI HE 3aBHCHT OT TOTO, HACTYIHJIO WM HET NIEPBOE
coObITHE.

r. Bo3MoxHO HacTyIuIeHHE IBYX COOBITHI OJTHOBPEMEHHO.

17. BbiOepute BepHyI0 (hopMyIMPOBKY Teopembl bepnyJiim.

a. BeposATHOCTh CyMMBI HECOBMECTHBIX COOBITHI PaBHAa CyMME BEPOATHOCTEH 3TUX COOBITHA.

0. Ecmu nana monHas rpynna romnapHo HECOBMECTHBIX coObrtuii H , H,,...,H , ¢ xoTopeivu
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"*.

18. BbiGepure BepHYI0 (hOpPMYJIHPOBKY TeOpeMbl IPOU3BeeHUS.

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

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

B. BeposdTHOCTb IpoU3BEECHUS HE3aBUCUMBIX COOBITHH paBHA MPOU3BEAECHHUIO BEPOSATHOCTEN
3TUX COOBITHUH.

r. R(Kk)=Cyp‘q"*.

19. MHo0XecTBO NONAPHO HECOBMECTHBIX COOBITHIA:



MHO0eCTBO COOBITHH, BCE U3 KOTOPHIX MPOU30UIYT OJTHOBPEMEHHO.

['pynma coObITHH, HUKAKKE IBA U3 KOTOPBIX HE MOTYT IMMPOU30HTH OJTHOBPEMEHHO.
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.
20. BbiGepuTe BepHbIe 3anucu (popMy.a aJaredpbl BbICKA3bIBAHMIA.

a. (A—>B)vC.

6. (A>BAC.

B. (AcC)A(C—>B)—>C.
r. (CvAv—B).

21. BbiOepuTe BepHble pABHOCHJIbHBIE PeoOpa3oBanus popmyJ ajaredpbl
BbICKA3bIBAHUIA.
a. A—>B=-AvB.
—~(AAB)=—Av—B.
AA(AvB)=AAB.
A-B=(A>B)A(B—A).

% Q9

22. BbiOepuTe BepHbIe YTBEPKIEHUS:
a. Ecmu cobbitus A, A,,..., A, cOCTaBiIseT NOJIHOE MHOXKECTBO COOBITHUIL, TO CyMMa HX

BEpPOSITHOCTEN paBHA 1;
6. CymMma BepOSITHOCTEH MPOTUBOIIOJIOKHBIX COOBITHIA paBHa 1;
B. CymMma BepoSITHOCTEH MPOTUBOIIOJIOKHBIX COObITHI paBHa 0;
r. IIpoTuBomnonoxHbie COOBITHS 0OPA3YIOT MOTHOE MHOKECTBO COOBITHH.

23. BbiOepuTe BepHOe yTBep:KIeHHE:

a. ChyvaifHOM Ha3bIBAIOT BEJIMYMHY, KOTOpas B pe3yJIbTaTe€ MWCIBITAHUS HPUMET OJHO
BO3MOJKHOE 3HAa4Y€HUE, HANEepE HEU3BECTHOE U 3aBUCALLEE OT CIy4alHbIX IPUYUH, KOTOPBIE 3apaHee
HE MOTYT OBITh YUTECHBI;

6. /JluckperHol ciydyailHOW BENTMYMHONM Ha3bIBaeTCsd ciydaiiHas BeJIMYMHA, KOTOpas B
pe3yibTaTe UCHBITAHUS NPUHUMAET OTJAEIbHBIE 3HAYEHUS C ONPENEIEHHBIMU BEPOSATHOCTAMU. Hucio
BO3MOJKHBIX 3HAYEHUHN UCKPETHOM CiTydaifHON BEIMYMHBI MOKET ObITh KOHEYHBIM U OECKOHEUHBIM;

B. HemnpepslBHON ciy4yallHOM BEIMYMHOW HA3BIBAIOT CIYYalHYIO BEJIMYHMHY, KOTOpas B
pe3yibTaTe UCIBITaHUS NPUHUMAET BCE 3HAYCHUSA U3 HEKOTOPOrO0 YMCIIOBOIO MPOMEXyTKa. Yucio
BO3MO>KHBIX 3HAUEHUI HETPEPHIBHOM CyyailHOW BEIMUMHBI OECKOHEUHO;

r. IIpou3BoinbHON Ciay4yallHO BEIWYMHOM HA3bIBAIOT CIIy4alHYH0 BEIUYUHY, KOTOpas B
pe3ysibTaTe UCHBITAaHUS MPUHUMAET JII000€ MPOM3BOJILHO-CIIy4YaiiHOE 3HaueHHe. YHcino BO3MOXKHBIX
3HAa4eHUH MPOU3BOJIBHON CIy4aliHO BEIMUUHBI MOXKET ObITh KaK KOHEUYHBIM, TaK U O€CKOHEUHBIM.

24. YcTaHOBHTE COOTBETCTBHE MeXKIYy HaBelIMBAHHEM KBAHTOPHBIX oONepanuii 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)

25. 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 0. 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.

26. Ompenenure, aeisercs a1 popmyna (A— B) — (AA B) TaBronorueii.

27. B smmuke 30 MSYMKOB OJWHAKOBBIX pa3zmepoB: 10 kpacHbIX, 5 cuHUX U 15 OenbIX.
Boruncnute BEpOSITHOCT TOTO, UTO HE IS OYJET B3AT UBETHOU (HE Oenblil) MSIUHUK.



Bapuanr 2

Bribepure ouH BepHBIil BAPHAHT OTBETA.

1. BbiOepuTe npaBuJjbHOE oNpeieeHne TU3bIOHKINHA.

a. Omepanus HaJ BbICKA3bIBAHUSAMH, KOTOpask IPUHUMAET UICTUHHOE 3HAYEHHUE TOJIBKO TOr/a,
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 SIBJISIFOTCS JIOXKHBIMHU.

B. Omepanus HaJ BBICKa3bIBAaHUSAMHU, KOTOpas MPUHUMAET JIOKHOE 3HAUYEHUE TOJIBKO TOI/IA,
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 UCTUHHBI UJIH 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{ HaJd BBICKA3bIBAHUSAMMU, KOTOpAd IMPUHUMACT JIO)KHOC 3HAYCHHE TOJIBKO TOrJa,
Korja 00a BXOJSIINX B €r0 COCTaB BbICKA3bIBAHUS SIBJISIFOTCS JIOXKHBIMHU.

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

T. Onepaum{ Haa BBICKa3bIBAHUAMMU, KOTOPAA IIPUHUMACT UCTUHHOC 3HAYCHHUEC TOJIBKO TOraa,
Korza 00a BbICKa3bIBaHUS OJJHOBPEMEHHO MCTUHHBI UIIH JIOKHBI.

3. OrpulaHueM BbICKA3bIBAHUS HA3BIBAIOT:

a. Bricka3piBaHMe, 3HAUEHUE KOTOPOIO UCTUHHO, €CJIU UCXO/IHOE BBICKA3bIBAHUE JIOKHO, U
JI0’KHO, €CJTH UCXOJTHOE BBICKA3bIBAHUE UCTHHHO.

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

B. llpemioxenue, MICTUHHOCTD WX JIOXKHOCTb KOTOPOI'O HENb35 ONPEACIUTD.

r. Hexotopyto popmymy.

4. TlepeceueHneM IBYX MHOKeCTB Ha3bIBaIOT:

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

0. Takoe MHOECTBO, KOTOpPOE€ COCTOMT M3 T€X M TOJIbKO TE€X DJJIEMEHTOB, KOTOpBIE
MPUHAIIEKAT IBYM MHOKECTBAM, HO HE SBJISIOTCS OOIIUMHU 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 3JIEMEHTOB, KOTOPbIE BXOJSAT 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 Te€X M TOJBKO TE€X DJIEMEHTOB, KOTOpPbHIC
MPUHAJIJICKAT ABYM MHOKECTBaM, HO HE SIBJISIFOTCS] OOIIMMH TSl 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 U3 TE€X M TOJBKO T€X AJIEMEHTOB, KOTOPHIC BXOJST 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, MICTUHHOE OHO WMJIU JIOXKHOE.
IIpennoxxenue, HICTUHHOCTD UJIM JIOKHOCTh KOTOPOT'O HEJIb3sl OIPEIEIINTD.
Hexotopyro ¢popmyity, 3aBHCAIIYIO OT ABYX ITEPEMEHHBIX.

Onepaunﬂ CBA3bIBAHUA NIPpEAUKATA KBAHTOPOM OﬁlIIHOCTI/I npeamnoJjgaracetr:
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 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.
MHo03ecTBO, Ha KOTOPOM IPeIUKaT 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 ynopsitoueHHOEe MHOKECTBO, COCTOsIIIee U3 K 3JIeMeHTOB, B3SITBIX H3 TAHHBIX

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 OJIaronpHUSATCTBYIOIIMX HCXOO0B.

6. M — MHOXECTBO TOYEK IIJIOCKOCTH, JIEKAIIME B 3aJaHHOM 00JIaCTH, 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 HCXO0O0B, n-— 06mee YUCJIO BO3MOXHBIX UCXOJ0B.

14. Co0ObITHS HAa3BLIBAIOT 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 KOT/la HET.

15. CoObITHSI HA3BIBAIOT HECOBMECTHBIMH, €CJIU:

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

6. Hacrymienue nByx cOOBITHI OTHOBPEMEHHO HE BO3MOXKHO.

B. B03MOXHOCTb HACTYIIJICHUSI OJTHOTO COOBITHS HE 3aBUCHUT OT TOTO, HACTYITHIIO WU HET
JPyToe COOBITHE, a HACTYIUICHUE BTOPOTO COOBITHS HE 3aBUCHUT OT TOTO, HACTYIIIIIO WIIM HET IEPBOC
coObITHE.

r. Bo3MoxHO HacTyIuIeHHE IBYX COOBITHI OJIHOBPEMEHHO.

16. BbiGepuTe BepHYIO (hOPMYIUPOBKY T€OPeMbI MOJHOI BEPOSITHOCTH.
a. BeposATHOCTH CyMMBI HECOBMECTHBIX COOBITHI PaBHA CyMME BEPOATHOCTEH 3TUX COOBITH.

6. Ecmu nana nomHas rpymnma rnomnapHo HeCOBMeCTHBIX coObTuit H, H,,...,H , ¢ xoropsiMu
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 MPOU3BEICHUIO BEPOSTHOCTEH
JTHUX COOBITHH.

r. R(Kk)=Cyp‘q"*.

17. BobiOepurte BepHYI0 (OpMYJIHPOBKY TE€OPEMBI CJI0KEHUS.
a. BeposTHOCTH CyMMBI HECOBMECTHBIX COOBITHIA paBHA CYMME BEPOSTHOCTEH ITHX COOBITUH.
6. Ecnu nana nonHas rpynmna nonapHo HECOBMECTHBIX coObituii H,, H,,...,H , ¢ KoTopemmu

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 COOBITHI paBHA MPOM3BEIECHUIO BEPOSTHOCTEH
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 00s3aTEIBHO MPOU30HIET XOTS OBl OJHO.

r. /IBa coObITHS, N3 KOTOPBIX OJHO 00s3aTEIHHO MPOU3OUIET, 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 YTBEpKIeHHeE:

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

6. ['enepanbHas COBOKYITHOCTh MOXKET OBITh TOJBKO KOHEUHOI;

B. BpIOOpKOI HAa3bIBAETCSI COBOKYITHOCTh CIIy4ailHO OTOOpaHHBIX OOBEKTOB U3 FreHepaIbHOU
COBOKYITHOCTH;

r. BsiOopka MokeT ObITh MOBTOPHOM M OECITOBTOPHOM.

22. K NOBTOPHBIM HCIILITAHUSM OTHOCSTCSH:

a. bpocaHue MOHETBI WM UTPATBHOTO KyOHKa;

0. V3BnedeHue U3 ypHBI 1apa MPH YCIOBUH, UTO BHIHYTHIH 1Iap MOCIIE 3alKUCH €ro 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. OTHOMECTHBI# 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 HAUMEHOBAHUSIMH.

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’)KEHUE B

OTAJIOHBI OTBETOB
Bapuanr 1
Bompoc 1 2 3 5 6 7 8 9 10
OrtBeT a B 0 T 3] a B §) r B
11 12 13 14 15 16 17 18 19 20 21
a 0 r a B r B §) a a a
B §) §)
r r
22 23 24
a 1-0 1-B
§) 2-T 2-a
B 3-B 3-0
25. He sBisgeTcs TaBTOJIOTUEH.
A B A—B AAB (A—>B)—>(AAB)
0 0 1 0 0
0 1 1 0 0
1 0 0 0 1
1 1 1 1 1
26. P(A) :E =0,5.
30
Bapuanr 2
Bompoc 1 2 3 4 5 6 7 8 9 10
OtBer 0 r a B a a 3] §) B a
11 12 13 14 15 16 17 18 19 20 21
o a r §) §) §) a B §) §) a
r B B
r
22 23 24
a 1-r 1-6
3] 2-a 2-B
r 3-0 3-a
25. SBnsercsd TaBTONOTHUEN.
0 0 1 0 1
0 1 1 0 1
1 0 0 1 1
1 1 1 0 1

26. P(A) =

20 2
30
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