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1. ®OPMYJIbl KOMBUHATOPUKHA

KomOunaTopHbli aHaIu3 (KOMOMHATOPUKA) - pa3/el MaTEMAaTHKH,
KOTOpPBIA M3Yy4aeT CHOCOOBI COCTABJICHUS KOMOWHAIIMN M3 3JIEMEHTOB
(00BEKTOB, MPEIMETOB, IUGP U T.I1.).

1.1. Ilycth 1aHO OHO HMCXOJHO€ MHOKECTBO, COCTOsAIICE U3 A
Pa3IMYHBIX 3JIEMEHTOB. BriOepeM U3 HEro JIpyroe MHOXKECTBO, COJIEP-
Kaliee r 3JIEMEHTOB, WM, KaK TOBOPST, CEJIaéM BbIOOPKY 00bEMOM 7.
CKOJIBKMMH cIIOCOOaMHU 3TO MOXKHO cjenaTh? CKOJbKO TaKUX BBIOOPOK
MOHO COCTaBUTH?

O6o03HauuM 4depe3 N - 4KUCIO0 Pa3IuYHBIX BHIOOPOK 00BEMOM 7 U3
HCXOJHOTO MHOXXECTBa, cojepKaiiero k siaeMeHTOB. BO3MOXHBI JBa
BapHUaHTa COCTABJICHUS BHIOOPKH:

1.1.1. DOneMeHTbl B BBIOOPKE MOTYT MOBTOPATHCS (Cpeau
AJIEMEHTOB BBIOOPKH MOTYT OBITh OJIMHAKOBBIE);
1.1.2. DNEeMEHTHI B BBIOOPKE HE MOTYT MOBTOPSATHCS (COCTaB

BBIOOPOK pa3HbIil).
PaccMoTpum Oosiee moapoOHO 3TH CITy4au.

1.1.1. DnemeHTbI BBIOOPKH MOI'YT NOBTOPATHCH

B sTOM ciiydae oguMH U TOT K€ DJIEMEHT HMCXOJHOI'O0 MHOXKECTBA
MOKET BXOAUTH B BBIOOPKY 110 ¥ pa3. BeiOupas nepBeIiil 2J1€MEHT, MOX-
HO BbIOpaTh Jr000M u3 k umeromuxcs. [Ipu BeIOOpE BTOPOro Takke
MOKHO BBIOpaTh k 3JIEMEHTOB M Tak Jajiee.

Hanpumep, nycTs 1aHO0 MHOXECTBO U3 Tpex uudp 1, 2, 3. Ckoib-
KO MOKHO COCTaBUTh KOMOMHaIMK U3 ABYX Iudp? Jpyrumu cioBamu,
CKOJIbKO MOKHO COCTaBHTh JIByX3HauHbIX yucen? Takux KoMOUHAIUMA
Bcero Oynet neBsath: 11, 12, 13, 21, 22, 23, 31, 32, 33. IlepBoii MbI Mo-
KEeM BBIOpaTh JII00y10 u3 Tpex uudp. Bropoil - Takxke q00yi0 U3 Tpex
nudp. Torna N=3-3=3°=9.
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Teopema 1. Eciu s1neMeHTBl BBIOOPKH MOTYT MOBTOPSTHCS, TO
00l11e€ YMCJIO PA3IUYHBIX BHIOOPOK PABHO YHMCJAY pa3MelleHHHd ¢ Io-
BropenusiMu N, U3 k 3J1€MEHTOB TIO 7

N=N’ =K. (1)

INPUMEP 1.1. CkoJIbKO pa3IUYHbIX KOMOMHALMI U3 TpeX OYKB
MOKHO COCTaBUTb U3 33 OykB andaButa?

PEIIEHUE. McxoaHoe MHOKECTBO COCTOUT U3 33 OYKB, BHIOOpKaA
- 3 3 OyKB. DJIEMEHTHI BHIOOPKH MOTYT ITOBTOPSTHCS, TIO3TOMY:

N= N3, =33°=35937.

IHPUMEP 1.2. CkonbKO CyIIECTBYET PAa3JIMYHBIX CEMU3HAYHBIX
HOMEPOB?
PEHIEHUE. Mcxonnoe MHOkeCTBO cocTouT u3 10 uudp, BoIOOP-
Ka - u3 7 uudp. DIE€MEHTHI BHIOOPKH MOTYT MTOBTOPSATHCS, TO3TOMY:
N= N] =10,

INPUMEP 1.3. UrpanbHblii KyOuK OpocaroT aBa pa3a. Ha Beinas-
MIUX rpaHsax ABe HU@pbl 00pa3yroT ABy3HayHOE 4nciio. CKOJIBKO pas-
JUYHBIX JIBY3HAYHBIX YUCET MOKHO MOIYYUTH?

PEHIEHUE. McxoaHoe MHOXKECTBO cocTouT u3 6 mudp {1, 2, 3,
4, 5, 6 oukoB}, BbIOOpKA - U3 2 1U(dp. DIeMEHTbI BBIOOPKH MOTYT IO-

BTOPATBCA, IIO3TOMY:
N= N2 =6"=36.

INPUMEP 1.4. Mounety nogopackiBator 10 pa3. Ckonbko cyiiie-
CTBYET Pa3IMYHbIX KOMOUHAIIUM BBHITIAICHUS OpJjia U PEIIKuU?

PEIIEHUME. McxomHoe MHOMKECTBO COCTOUT M3 2 DIIEMEHTOB
{open, pemika}, BbIOOpKa - U3 10 371eMEHTOB. DJIEMEHTHI BHIOOPKH MO-

I'YT HOBTOPSATHCS, IIODTOMY:
N= NI =2'=1024.

INPUMEP 1.5. barapesa u3 6 opyauil Bener orons no 10 camore-
TaM. CKOJIbKO CYIIECTBYET BApUAHTOB CTPEJIbOBI, €CJIM MPEATIOIOKHUTD,
YTO OI'OHb BEJETCS HECOTJIACOBAHHO?
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PEINEHUE. McxonHoe MHOXKecTBO cocTtouT u3 10 caMoneToB,
BBIOOpKA - U3 6 CaMOJIETOB. DJIEMEHThI BHIOOPKH MOTYT MOBTOPSITHCS,
TaK Kak MpeAroiaraéM, 4To Opyausi MOTYT BIOpaTh OJIMHAKOBBLIE CaMO-
JIETHI, TO3TOMY:

N= Nf, =10°,

1.1.2. JjeMeHThI BHIOOPKH HEe MOT'YT OBTOPATHCH

B sTOoM ciydae BBIOOPKM MOTYT OTJIMYaThCA APYr OT Apyra Judo
HOPSIZAKOM, B KOTOPOM BBIOMPAIOTCS 3JIEMEHTHI, TUOO CaMUMH 3JIEMEH-
TaMH (COCTAaBOM 3JIEMEHTOB).

Hanpumep, u3 tpex uudp 1, 2, 3 MOXKHO BBIOpaTh ClEIyIOLINE
KOMOMHAIIMK U3 ABYX 3JieMeHToB: 12, 13, 21, 23, 31, 32.

B kadectBe mepBOro 3jeMeHTa MOJ00HON BHIOOPKU MOXHO B3SITh
10001 13 k 37IEMEHTOB MCXOJAHOTO MHOXKECTBA, HO IIPU BEIOOPE BTOPOTO
- yke (k—1) aneMeHTOB, TpeThero - (k—2) 3JIEMEHTOB,..., ¥-10 - (k—r—1))
snemMeHTOB. Takum 0Opa3oM, YUCIIO pa3IuUYHbIX BHIOOPOK MOKHO OIpe-
JIEIUTh CIICIYIOIINM 00pa3oM:

N=k(k—1)(k=2)... (k«r-1)). (2)

Takne KOMOMHAIIMY HA3bIBAIOTCA pa3MELICHUSIMU 0€3 TOBTOPEHUIN
1 0003HAYaIOTCS CUMBOJOM /4, . BpIpaxkeHue (2) MOXKHO YIPOCTHTB,

YMHOKHB U pa3zienus ero Ha (k—r)!. Toraa nomydum:
s k(k=1)(k=2)..(k=r+1)(k-r)! &
¢ (k—r)! (k—r)!

Teopema 2. Ecnu 37eMeHTBl BBIOOPKH MOBTOPATHCS HE MOTYT, a
caMM BBIOOPKH OTJIMYAIOTCA JIMOO MOPSIIKOM, JTUOO COCTAaBOM, TO 0OIIIee
YUCJIO PA3JIMYHBIX BEIOOPOK PABHO YHMCJY pa3MelnleHuil 0e3 moBTope-

Hui A, u3 k 31eMeHTOB 110 7

] k!

A= (3)
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INPUMEP 1.6. CkoJIbKO pa3IUYHBIX KOMOMHALMI U3 TpeX OYKB
MOHO COCTaBUTh M3 OYKB cJjioBa "poMO", eciu Kaxayro OYKBY MOXKHO
UCII0JIb30BATh TOJBKO OJIUH pa3?

PEHIEHUE. McxonHoe MHOXECTBO COCTOUT U3 4 OYKB, BHIOOPKA -

u3 3 OyKB. DJIEeMEHTHI BBIOOPKH HE MOTYT OBTOPSITHCA, IO3TOMY:

A

N= 4, (4-3)! 24.

INPUMEP 1.7. CKOJBKO MOXHO COCTAaBUTh TPEX3HAYHBIX YHUCEII
U3 HEUETHBIX LU(]p, eciu: a) Kaxayr HUdpy MOXKHO HCIOJIb30BATh
TOJILKO OJIMH pa3; 0) eciau uudpbl MOT'YT MOBTOPSITHCS?
PEHIEHUE. McxogHoe MHOKECTBO COCTOUT U3 5 HEYETHBIX IUGP
{1,3,5,7,9}, BeiOopka - u3 3 uudp.
a) Eciu 351eMeHThl BBIOOPKU HE MOTYT MTOBTOPSITHCS, TO:
S! 213-4-5
3 :
> (5-3)! 2!
0) Ecnu snemMeHThl BBIOOPKH MOTYT OBTOPSITHCSA, TO:
N= N} =5=125.

PaccmoTpuM YacTHBIE Ciiydyan pa3MemeHu:

IlepBblii cay4aii. Bce BO3MOXKHbBIE BBIOOPKM MOTYT COCTOSITh U3
OJIHUX U TE€X K€ AJIEMEHTOB U OTJIMYATHCS APYT OT Jpyra TOJIbKO MOPSI-
KOM pa3MeIIeHUs AJIEMEHTOB, TO ecTh r=k. Toraa obiiee yncio BbIOO-
POK MOKHO OIPEEIUTh CICAYIOIUM 00pa3oMm:

= e — '
k
(k=k)! 0o 1
Takue KOMOMHAIIMK HA3bIBAIOTCS NEpPECTaHOBKAMU U 00O3Haya-

o kR R R

IOTCSI cUMBOJIOM P .

Teopema 3. Eciu BBIOOPKH COCTOST U3 OJHUX U TEX K€ JIEMEH-
TOB U OTJIMYAIOTCS JAPYT OT JAPYyra TOJbKO MOPSAKOM, TO OOIlEee YHCIIO
Pa3IMYHBIX BEIOOPOK PAaBHO YMCJIY MEPECTAHOBOK U3 k DJIEMEHTOB:
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N=P, =k (4)

INPUMEP 1.8. CKOJBKO MOXHO COCTaBUTh TPEX3HAYHBIX YHUCEII
u3 uudp 1, 2, 3, ecnu: a) Kaxayro nudpy MOKHO UCIOIB30BATh TOJIBKO
OJIUH pa3; 0) eciiv HUPPBI MOTYT MOBTOPATHCS?

PEIIEHUE. NUcxoaHoe MHOKECTBO COCTOUT U3 3 nudp, BIOOpKa
- Takke u3 3 uudp.

a) Ecniu anemMeHThl BEBIOOPKH HE MOTYT TOBTOPSTHCS, TO:

N= P, =3!=6.
0) Ecnu uudpsl MOTyT OBTOPATHCS, TO:
N= N =3=27.

INPUMEP 1.9. Cxoiabkumu crnoco0amMu MOXHO pacCTaBUTh Ha
nonke 10 kaur?

PEIIEHUE. McxonHoe MHOXECTBO W BbIOOpKa cocTosiT u3 10
kaur. Torna:

N= B, =10!=3628800.

INPUMEP 1.10. CxkonbKuUMHU CIIOCOOAMH MOXKHO paccajuTh 4e-
THIPEX YEJIOBEK B YETHIPEXMECTHOU KAKOTE?

PEHIEHUE. UcxonHoe MHOKECTBO M BHIOOpKA COCTOAT U3 4 3Jie-
MeHTOB. Torna:

N= P, =41=24,

Bropoii cay4aii. PaccmMoTpuM BBIOOPKH, B KOTOPBIX MOPSIOK
pa3MeIIeHUs AJIEMEHTOB HE UMEET 3HAYCHHUS], a CaMU BBIOOPKHU OTIIMYa-
I0TCSL PYT OT JIpyra TOJIbKO cOCcTaBOM. Torja oOIiee 4ucio BhIOOPOK
MOKHO ONPEACIIUTH CJIECIYIOIUM 00pa3oM:

A4 K
P rlk—r)

Takne KOMOWHAIIMM HA3bIBAIOTCSA COYETAHUIMHU M 0003HAYAIOTCS

cumBojiom C .
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Teopema 4. Ecnu 35eMeHTbl BBLIOOPKH HE TOBTOPSIIOTCS, MOPSIOK
pa3MeIIeHUs 3JIEMEHTOB B BHIOOPKE HE UMEET 3HAUEHUS, a BBIOOPKHU OT-
JMYAKOTCSA TOJIBKO COCTABOM, TO OOIEEe YHUCIO Pa3Iu4yHbIX BBIOOPOK
PABHO YHCJY COYETAHUI U3 k 3JIEMEHTOB 11O 7
. k!

k —_— .
ri(k—r)!

)

Hano ymers ornmuars coderaHuss OT pasMmenieHuil. Hanpumep,
NyCTh B rpymnmne 25 cTyAeHTOB. [14ATh 4ellOBEK BBIILUIA U3 AYJAUTOPUU Ha
nepepbiB. CKOJNBKO BCEX BO3MOXKHBIX TPYNI U3 5CTYACHTOB, BBIOpaH-
HBIX U3 25 4eI0BEK, MOKHO COCTABUTH?

Ecnu 5 yenoBek CTOAT B KOpUJOpPE U OECeayoT, TO COBEPILICHHO
HEBAXKHO B KAKOM IIOPSJIKE OHU CTOAT. UMCIIO BCEX BO3MOKHBIX TPYIII
U3 5 4enoBEK, BEIOPAHHBIX U3 25 4YENOBEK, PABHO YKCIY COUYETAaHUMU W3
25 mo 5:

=C;, = Bt —53
51(25-5)!

Ecnm xe CTyIeHThl OTIPaBWINCH B mepepbiBe B Oyder, TO Tormaa
BA)KHO, B KAKOM IOPSAJKE OHU CTOAT B ouepedu. UHUCI0 BCEX BO3MOXK-
HBIX TPYII U3 5 YEIOBEK, BEIOPAHHBIX U3 25 YEIOBEK, C yUETOM HUX pas-
MEIICHUS B OYEPEId PABHO YUCITY pa3MelIeHud u3 25 1o S:

5 235!

N =45 =—="_ =6375600.
(25-5)!

130.

CBolicTBa COYCTAHMM:

) C=Cf=1;

2) C,=k;

3) C,ZzC,f_r (r>k/2);

4 CiH=C+C" (0<r<k).
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IHPUMEP 1.11. CkoabkuMH CIocoOaMU MOXHO BbIOpaTh TpHU
mapa us3 IsTu?

PEHIEHUE. McxoiHO€ MHOKECTBO COCTOUT M3 5 IIapoB, BHIOOP-
Ka - u3 3 mapos. [Topsaok, B KOTOPOM MBI BEIOMpAEM LIAPbI, 3HAYCHUS
HE UMEET, TOATOMY:

5!
= C3:—:
N="s 31(5-3)!

10.

INPUMEP 1.12. Tpunaauath CTYJEHTOB OOMEHSJIUCh PYKOMOXKa-
TUsIMHA. CKOJIBKO BCETO CIEIaHO PYKOIOXKATUI?

PEHIEHHE. McxomHoe MHOXKECTBO COCTOUT M3 13 CTylIeHTOB,

BBIOOpKA - U3 2 YEJIOBEK, TOATOMY:
) 13!

Cl=— " _
Po2113-2)! 78.

N:

1.2. [IycTs naHbl ABA MCXOAHBIX MHOKECTBA, COCTOSIIUX U3 k| U
k, pa3nuyHbIX 37eMeHTOB. HeoOX0auMo onpenenuTh YUCa0 pa3inuHbIX
BBIOOPOK N, COCTABJICHHBIX U3 JIEMEHTOB JIBYX MCXOJIHBIX MHOXKECTB. B
ATOM cllyyae cHavajia JieJaloT BBIOOPKY M3 OJIHOTO MHOXKECTBA M OIpe-
AeNntoT N; - 4UCIIO pa3InYHbIX BEIOOPOK, COCTABIEHHBIX U3 DJIEMEHTOB
MIEPBOTO MCXOJHOTO MHOXKECTBA. 3aTeM JIeJaloT BBIOOPKY U3 APYTroro
MHOYECTBA U onpenenstoT N,. Toraa ob1iee 4ucio BHIOOPOK:
N=N,-N,, (6)
riae Ny u N, onpenensitor no popmynam (1), (3)-(5) B 3aBUCUMOCTH OT
KOHKPETHOTO CMBICJIA 3a/1a4HU.

INPUMEP 1.13. V3 gecatu KpacHbIX po3 U 8 OCNBIX PO3 HYKHO
COCTaBUTh OYKET, COJAEpKalllMil JBE KPacHbIX U TpPU OEIBIX PO3BI.
CKOJIBKO MOKHO COCTaBUTh TAKUX OYKETOB?

PEHIEHHME. OnHO HCXOMHOE MHOXECTBO COCTOUT M3 10 KpacHBIX
po3, BbIOOpKa - U3 2 po3. [lopsaok, B KOTOPOM MbI BBIOMpPAEM PO3HI,
3HAYEHUS HE UMEET, IOITOMY:

2 - 10! _ 8910 _ 45
2110-2)!  2.8!

N1:
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Jpyroe uCX0JHOE MHOKECTBO COCTOUT U3 8 OENbIX po3, BRIOOPKA -
u3 3 po3, MO3TOMY:

' 6.7 .

C83: 8! :5'678:56
31(8-3)! 1-2-3-5!

Toraa o6mee konmuuecTBO 0ykeToB N=N;-N,=45-56=2520.

N2:

IHPUMEP 1.14. B ypne nexar 10 OenbIx U 5 4epHBIX ILIAPOB.
CkonbKUMHU CIIOCOOAMHU MOKHO BbIOpaTh 7 IIapoOB, YTOOBI CPEIU HUX
ObLIM 3 YepHBIX?

PEIIEHUE. OgHo ucxoaHoe MHOXKECTBO cocToUT n3 10 OenbIx
mapoB, BbIOOpKa - u3 4 Oenbix mapos. [lopsok, B KOTOPOM Mbl BBIOU-
paeM aphl, 3HaAYECHUS] HE UMEET, ITIOATOMY:

4 = 10! :6!-7-8-9-IO:210
A(10-4)! 1-2-3-4.6!

N1:

JIpyroe McXoJIHO€ MHOYKECTBO COCTOUT M3 5 YEPHBIX IIAPOB, BBI-
Oopka - u3 3 1mapoB, IOITOMY:
' 1.4 .
53 _ 5! _ 34.5 10
3I(G5-3)! 3:1-2
Torma oOiree KoimuyecTBO cnoco0oB N=N;-N,=210-10=2100.

N2: C

INPUMEP 1.15. CkoJbKkuMHU cocoO0aMu MOXKHO PacCTaBUTh Ha
MOJIKE ACBATHh PA3NUYHBIX KHUT, YTOOBI OMpPENEICHHbIE YEThIPE KHUTH
CTOSIIIN PAIOM?

PELIEHUE. bynem cuutath onpeaeneHubie 4 KHUTH 3a OJHYy. To-
r71a IEPBOE UCXOJIHOE MHOXKECTBO COCTOUT U3 6 KHUT, BBIOOPKA - TaKkKe
U3 6 KHUT, T.€. UCXOJIHO€ MHOKECTBO M BBIOOPKA COCTOAT U3 OJIHUX U
TEX € DJIEMEHTOB. JTH LIECTh KHUI MOYKHO PAacCTaBUTh HA IOJIKE B
Pa3HOM MOPSJIKE, TOATOMY:

Ny= P, =6!="720.

Jlpyroe ucxoHoe MHOXECTBO COCTOUT U3 YETHIPEX OMPEIeICHHBIX
KHHT, BBIOOpKA - M3 TEX K€ KHUT, KOTOPhIE MOXKHO IO-pa3HOMY Iiepe-
CTaBUTb MEXKIY COOOH, MOATOMY:

No= P, =41=24.

10
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Torma oOimiee KOJIMYECTBO CIIOCOOOB  PAacCTaHOBKU  KHHT
N=N;-N,=720-24=17280.

2. BBIUMCJEHUE BEPOSITHOCTEHM C IOMOIIBIO
OOPMYJ KOMBUHATOPUKHA

BepositHOCTh cO0bITHA A paBHA OTHOLICHUIO YMCIA HCXOJOB
UCIIBITAHUSI M, B KOTOPBIX MOXKET MOSIBUThCA COObITHE A, K 00IIeMy
YUCIIy 7 BCEX DJIEMEHTAPHBIX MCXOJOB MCIBITAHUS, 00pa3yIOIINUX MOJ-

HYIO TPYIIY:

P(A) :%

INPUMEP 2.1. byksel T, E, U, i, P, O nanucanel Ha OTAEIBHBIX
KapToukax. PebeHok Oeper KapTOUKU B CIIy4allHOM MOPSJIKE U MpUKIIa-
IBIBAET OAHY K Apyroil. KakoBa BEpOSITHOCTh MOJIYYUTh CI0Ba: a) "Top";
0) "Teopus"?

PEIIEHUE. a) IlycTh coObiTHE A - mOJydeHue cioBa "top". Die-
MEHTapHBIM UCXOJIOM UCIIBITAHMS SIBJIAETCS U3BJICUEHUE TPEX KapTOUEK
n3 mectu. OOIIee YUCIo BCEX MCXOAOB MCIBITAHUS PABHO YHUCIY pas-
MENIeHUH U3 6 Mo 3, Tak KaK pa3ju4Hble BEIOOPKU MOTYT OTIMYATHCS
KaK COCTaBOM, TaK U MOPSIKOM:

;6 34.5-6
° (6-3) 3|
CnoBo "TOp" MOXXHO MOJYYUTH TOJIBKO OJHUM criocodoM m=1. To-

=120.

n:

rjaa:
pay="1o L
n 120
0) Ilycth coObiTHE B - mosydeHue ciioBa "teopus'. DIeMeHTap-
HBIM HCXOJOM HCIIBITAHUS SIBJISIETCS TMOJYyYEHHE PAa3IUYHBIX KOMOWHA-
HI/Iﬁ U3 I1IecTtTu 6y1<]3, O6IJ166 YUCJIO BCCX HCXOAOB HUCIIBITAHUS PABHO

YUCJTy NEPECTAaHOBOK U3 6, TaK KaK pas3MYHble BHIOOPKU MOTYT OTIIU-
4aTbCS APYT OT APYra TOIBKO MOPSAKOM:

11
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n= P, =6!=720.
CnoBo "Teopus" MOXKHO MOIYYUTh TOJIBKO OJHUM CIiocoOoM m=1.
Torna:
m
P(B)y=—=——.
n 720
INPUMEP 2.2. bykBa «a» HamucaHa Ha TpeX KapToukax, OykBa
«H» - Ha IByX KapTOUKax, OyKBa «C» - HA OAHOUN KapTouke. PebeHok Oe-
peT KapTOYKHU B CIYyYaHOM MOPSJKE U MPUKJIAJIBIBACT OJHY K JAPYTroi.

KakoBa BEpOSITHOCTh MOJIyYUTH CJIOBO "aHaHac'?
PEILIEHUE. ITycts coObiTHE 4 - moayueHue cioa "ananac". Kak

1 B IIPEIABIAYIIEM CIIY4ae, 3jieMEHTapHbIM UCXOA0M UCIIBITAHUS SABJISAET-

Csl TIOJYYEHHUE PA3IMYHBIX KOMOMHALUMKN U3 IECTU OYKB. OObutee yucio
BCEX MCXOJIOB MCIBITAHWSA PABHO YMCIY NEPECTAHOBOK M3 6, Tak Kak
pa3iinuHble BBIOOPKHU MOTYT OTIMYATHCS APYT OT JAPYyra TOJIBKO MOPSJI-
KOM:

n= P, =6!=720.
CnoBo "anaHac" MOXHO MOJYYUTh HE OJHUM CIIOCOOOM, Tak Kak

NEpPECTAHOBKA TpeX OyKB «a» M ABYX OYKB «H» HE MEHSET 3TO CJOBO.
Tpu kapTouKH ¢ OYKBOM «a» MOKHO PacCcTaBUTh 6 Criocodamu:

m= P =3=6.
JIBe KapTOUKHU ¢ OYKBOW «H» MOKHO PacCTaBUTh 2 Crloco0amu:
my= Pz =21=2.

KapTtouky ¢ OyKBOW «C» MOXHO pacCTaBUTh OJHUM CIIOCOOOM.
Torma: m=mm,m;=6-2-1=12. CienoBaTeabHO:
pay=mo12 L
n 720 60
HHPUMEP 2.3. B ypne Haxoautcsa 15 mapoB, u3 HUX 9 KpacHBIX
u 6 cunnx. KakoBa BepOsSTHOCTh TOTO, YTO BBIHYTHIC HAayTraja JBa IIapa:
a) o0a kpacHsle; 0) 1 kpacHsblil, 1 cuHU?
PEIIEHUE. a) IIycth coObITHE A - M3BJICUYEHBI JIBA KPACHBIX II1a-
pa. OOmiee yucao BCEX MCXOAOB UCIBITAHHUS PAaBHO YHUCIY CHOCOOOB,
KaKUMHU MOKHO BbIOpaTh 2 mapa u3 15. Paznuunbie BBIOOPKU MOTYT OT-
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JUYaThCsl APYr OT APYyra TOJBKO COCTAaBOM (IIOPSJIOK HE MMEET 3Haue-
HUSI), TO3TOMY:

| \. .
- 15| _ 131415
2015-2)!  1-2-13!

Yucno ciayyae, 01aronpuaTCTBYIOUIUX COOBITHIO A, pABHO YUCITY

COYETAaHUM U3 9 KPACHBIX MIAPOB MO 2:
) o _8-9 16

= C; = = —
T T 9 -2 1.2.7)
CnenoBaTenbHO:
py_m_36 12
n 105 35

0) ITycth coObiTHE B - M3BJICUECHBI OJIUH KPACHBIH U OJWH CUHUU
map. OO1ree 4ucio BCEX MCXOJOB UCIBITAHUSA, KaK M B MPEAbAYIIEM
ciaydae, paBHO n=105. Jljs TOoro 4TtoObl MOACYUTATH YUCIIO CIIY4acs,
OJIaronpUATCTBYIOIMUX COOBITHIO B, HeoOXxoauMo BbIOpaTh 1 map u3 9
KpacHBIX (0JIHO UCXOJHOE MHOKECTBO) U 1 miap u3 6 cCuHUX (JIpyroe uc-
X0JJHO€ MHOXeCTBO). Torna:

m=m;-m, = CyC, =9-6 =54,

CnenoBaTenbHO:
m 54 18

PB)=—=—=—.
n 105 35

IHPUMEP 2.4. B naptuu 50 neraneil, u3 Hux 5 - OpakoBaHHBbIE.
KakoBa BepOSITHOCTH TOT0, YTO CPEAM BBIOPAHHBIX HayAady JIsl MPO-
BEPKH IIECTHU ACTAJIEH JIBE OKAXyTCsl OpaKOBAHHBIMU ?

PEILIEHUE. Ilycth coObiTHE A - BbIOpaHbl 2 OpakOBaHHbBIC JI€TA-
a1 U 4 HeOpakoBaHHbIie. O0IIEe YMCIO BCEX MCXOA0B UCIIBITAHUS PAaBHO
YUCITy CI0CO00B, KAKUMHU MOKHO BbIOpaTh 6 neraneit u3z 50. Paznuunbie
BBIOOPKU MOTYT OTJIMYATHCS JIPYT OT Apyra TOJIbKO COCTAaBOM (TIOPSIIOK
HE UMEET 3HAUYCHUS ), TOITOMY:
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| . . . . . .
o o SO 44145-46-47:48-49-50 | seq0 00
61(50 — 6)! 1-2-3-4-5-6- 44!

JIst Toro 4ToOBl MOACYUTATH YHCIIO CIIy4aeB, OJIarOnpHUsITCTBYIO-
X COOBITUIO A, HEOOXOAUMO BBIOpATh 2 AeTanu U3 5 OpaKkOBAHHBIX
(0OTHO MCXOIHOE MHOXECTBO) U 4 neranu u3 45 HeOpakoBaHHBIX (ApY-

roe UCXOJHOE MHOXKeCTBO). Torma:
5 a 5! 45!

sCps = '
21(5-2)! 4!1(45-4)!

=1489950.

m=m;-m; =

CnenoBaTenbHO:

P(B)="=0,09.
n

IHPUMEP 2.5. B nudt Ha 0epBOM 3TaxKe AEBATHUITAKHOTO JI0Ma
BOIIUTH 4 YENOBEKa, KaKIbIH M3 KOTOPHIX MOYKET BBINTH HE3aBHCHUMO
JIpYyT OT Apyra Ha JIIDOOM ATa)ke ¢ mepBoro mno JeBsAThid. KakoBa Bepo-
ATHOCTBH TOTO, YTO BCE MACCAXXUPHI BBIMAYT: a) Ha IIECTOM dTaxe; 0) Ha
OJTHOM JTaxke?

PEHIEHUE. a) ITycth coObiTHE A - BCE MAacCaXUpbl BBHIAIYT Ha
mecToM dTaxe. Kaxkaplii macca)kup MOYKET BBHINTH Ha BOCBMH dTa)kax
(CO BTOPOTO MO ACBATHIN 3TaXk), TO €CTh UCXOAHOE MHOXECTBO COCTOUT
u3 8 staxkeil. Beibopka paBHa 4 3Taxam. Toraa oOliiee YnUCIO BCEX HC-
XOJIOB MCIBITAHUS PAaBHO YHCITy Pa3MEIICHUI ¢ MOBTOPEHHUSIMU, TaK KaK
AJIEMEHTHI BBIOOPKH MOTYT HOBTOPSITHCS (HampUMEpP, BCE YETHIPE YEI0-
BEeKa MOTYT BBIMTH Ha OJHOM M TOM ke 3Taxe). [loaTomy:

n= Ng =8" =4096.
Yucno ciyyaeB, 0J1aroNpUsITCTBYIOIIUX COOBITHIO A, paBHO m=1.

CnenoBaTenbHO:

Pay=""=—1__0 00024
n 4096

0) IlycTh coObiTHE B - BCEe MacCakUphl BBIMIYT HA OJHOM ITaXKe.
Teneps codbiTUIO B OyayT OnaronpusiTcTBOBaTh m=8 ciy4yaeB (Bce mac-
CaXXUPBI BEIMIYT WK HA BTOPOM JTaXKE, WIIM HA TPEThEM, ..., HIIM Ha Je-
BITOM dTaxke). Clie10BaTeNbHO:

14
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PB)="=_8__000195.
n 4096

IHPUMEP 2.6. B naptuu 100 uznenuii, u3 Hux 4 - OpakoBaHHbIE.
[TapTus TpPOU3BOJBHO pa3lieficHa Ha JIBE paBHbIC YAaCTH, KOTOPBIE OT-
npaBJiieHbl JBYM moTpeouTtenaMm. KakoBa BEpOATHOCTb TOTO, UYTO BCE
OpakoBaHHbBIC JIETAIM JOCTAHYTCA: a) OJAHOMY MOTpeOuTeNto; 6) oOoum
NOTPEOUTESIM MTOPOBHY?

PEILIEHUE. a) Ilycte coObiTe A - Bce OpakOBaHHBIE W3JETUS
JOCTAHYTCA OJHOMY HoTpeouTento. OOIIee YUCIO BCEX UCXOJI0B UCIIbI-
TaHUS PABHO YMUCITY cr1oco0oB BbIOpaTh S0 u3aenuii u3z 100, To ecTh:

6 100! 100!

501100 -50)! 50150

CoObiTHIO A OnaronmpusTCTBYIOT Ciydau, Korjga u3 50 u3nenui,
OTHPaBJICHHBIX OJHOMY MOTpeOUTENt0, OyaeT 100 46 CTaHIAPTHBIX U3
96 u Bce 4 OpakoBaHHBIX U3zeNusl, 0o S0 crangapTHHIX U3 96:

n:

96!
m=m, -m, +m, -m, =C2C!H +CXC° =20 =—""_,
1 2 3 4 96 ~4 96 ~4 96 46'50'
CnenoBaTenbHO:
1.501.50! 2.96.46.47.48.49.
P(A):ﬂ— 961-501-50!  2-9646!-47-48-49 50_09117.

n 4615041000 46196-97-98-99.100

0) Ilyctb coObiTHE B - B Ka)K10il apTUHU 1O 2 OpaKOBaHHBIX U3]IE-
musi. Teneps coObITHIO B OyayT OnaronpusTcTBOBaTh Clydau, KOrja U3
50 u3penuii, OTHPABJICHHBIX OJHOMY moTpedurtento, Oynyt 48 craH-
OapTHBIX U3 96 u 2 GpakoBaHHBIX U3 4, TO €CTh:

96!
m=m,-m, =CpC} = :
PR T 48148
CnenoBaTenbHO:
1.4).501-50! 171.3.4. 1.49. 2
P(B)zﬂ— 961-4!-50150!  961-2!-3-4-(48!-49-50) 0383

n 4848121211001  (48!)2-2196197-98-99-100
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3. 3AJAYUA JJIAA CAMOCTOSATEJIBHOI'O PEHIEHUA

1. B Memouke umeerca 5 0JMHAKOBBIX KyOUKOB. Ha Bcex rpansx kax-
JI0OTO KyOMKa HamucaHa OJ{Ha U3 CJICAYIOIUX OyKB: 0, 11, p, ¢, T. Haii-
TH BEPOSTHOCTHh TOTO, YTO HA BBIHYTHIX M PACIOJIOKEHHBIX “‘B OJHY
JUHUIO” KyOMKaxX MOXHO OyJeT mpoyecTb cjaoBo ‘“‘criopt’. Oms.
1/120.

2. Ha xaxnoi U3 mecTu OJMHAKOBBIX KapTOYEK HAlleyaTaHa OJHa W3
cienyrommux OykB: a, T, M, p, ¢, 0. KapTouku TIIaTeapHO MnepemMeria-
Hbl. HaliTu BEPOATHOCTH TOT'0, YTO HA YETHIPEX BBIHYTHIX 110 OAHOM U
PACIOJIOKEHHBIX “‘B OJHY JIMHHUIO KapTOYKaX, MOXHO OyJeT Mpo-
4ecThb ¢JIOBO “Tpoc”. Oms. 1/ 360.

3. CnoBo "rpynmna" cocTaBiieHO U3 KapTouek. PEOCHOK OepeT KapTOUKH
B CIIy4YallHOM IIOPSJIKE Y MPUKIAABIBAET OAHY K Apyrou. Haurtu
BEPOSTHOCTh TOTO, YTO MOIYUYUTCA TO ke cioBo. Oma. 1/360.

4. bpomiensl aBe UrpajgbHble KOCTH. HalTH BEPOSTHOCTH CIIEIYIOLINX
COOBITHI: a) CyMMa BBINIABIIMX OYKOB paBHa ceMu; 0) cymMMa BbI-
NaBIIMX OYKOB paBHa BOCBMH, a Pa3HOCTh - YETBHIPEM; B) CyMMa
BBINIABIIMX OYKOB paBHA ISATH, a MIPOU3BEACHUE - yeTbipeM. Oms. a)
1/6; 6) 1/18; B) 1/18.

5. B kopoOke mecTb 3aHyMepoBaHHbIX KyOukoB. Haynauy nmo omHomy
U3BJICKAIOT BCe KyOuku. HaliTu BEpOSTHOCTH TOro, YTO HOMEpPA U3-
BJICUCHHBIX KYOWUKOB IMOSIBATCS B BoO3pacTaromieM mnopsiake. Oms.
1/720.

6. B samuke 15 geraneit, cpeau kotopeix 10 okpaiieHHbIX. COOpPIIUK
HayJady M3BJIEKAeT TpU JeTad. HaTu BEpOATHOCTH TOrO, YTO H3-
BJICUCHHBIE IETANIA OKAXKYTCA OKpalleHHbIMU. Omes. 24/91.

7. B amuke 100 aeraneit, u3 Hux 10 OpakoBanubix. Haynauy u3Biede-
HBI YeTbIpe AeTaiv. HaiTu BEPOATHOCTH TOrO, YTO CPEAU U3BJICUCH-
HBIX JieTajiei: a) HeT OpaKkoBaHHBIX; 0) HET rogHbIX. Oms. a) 0,65; 0)
0,00005.

8. B konBepre cpenu 100 dorokapTodyek HAXOAUTCS OJHA Pa3bICKU-
BaeMas. M3 koHBepra Hayaauy wusBieueHbl 10 kaprouek. Halitu
BEPOSATHOCTH TOTO, YTO CPEAU HUX OKaxerca HyxkHast. Oms. 0,1.

9. B nexe paboTaroT 1meCTh MY>KUYMH U Y€ThIpe >KeHIIUHBI. [Io Tabens-
HbIM HOMEpaM Hayjadyy OTOOpaHbl ceMb uenoBeK. HailTh BepodT-
HOCTbh TOT'O, YTO CPEIu OTOOPAHHBIX JIMI[ OKAXYTCS TPU >KCHILHMHBI.
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Oms. 0,5.

10. B rpynme 12 cryaeHToB, cpeay KOTOPBIX 8 OTIMYHUKOB. [lo cniu-
CKYy HayJaudy oToOpaHbl 9 cTyaeHTOB. HailTu BEpOSTHOCTH TOTO, UTO
cpeau OTOOpAaHHBIX CTYACHTOB ISATh OTIMYHUKOB. OTB. 14/55.

11. B xopoOke MsaTh OJUHAKOBBIX U3JEIUNA, NIPUYEM TPU U3 HUX OK-
pamensl. Haynauy wsBiedeHsl aBa usaenuvs. Hailth BEpOATHOCTH
TOTO, YTO CPEAM JABYX HM3BJICUCHHBIX M3JIEJTUN OKaXXyTCS: a) OJHO
OKpallleHHOE u3Jienne; O) JABa OKpaIlleHHBIX HM3JENUs; B) XOTS Obl
OJIHO OKpaleHHoe uzaenue. Oms. a) 0,6; 6) 0,3; B) 0,9.

12. bubnuoTreuka COCTOUT U3 JECATU PA3JIUYHBIX KHUT, IPUYEM IISTh
KHUT CTOAT 1O 4 pyO. KaxkJas, TpU KHUTHU IO OJHOMY PYOJIIO U JIBE
KHUTH - 110 3 pyO. HaliTu BEpOATHOCTH TOTO, UYTO B3SIThlE HAayJdady
JIB€ KHUTH CTOST 5 py0. Oms. 1/3.

13. Ilo ycnoBusm norepen "Cnopmioro 6 wu3z 45" ciydaitHO
BbIOMpatoTcs 6 BUAOB criopTa U3 45. YYacCTHUK JIOTEpEH, yraJaaBlInui
4, 5 nmm Bce 6 BHIOB CIOPTa, MOJIy4aeT NCHEKHBIM npu3. Haitu
BEPOSITHOCTh TOT0, YTO OyAyT yrajaHsl: a) Bce 6 BUIOB criopTa; 0) 4
Bua ciopta. Ome. a) 0,00000001; 6) 0,00136.

14. 3angymano aBy3HadyHO€ 4uciio. HaliTh BEpOSTHOCTH TOTO, YTO 3a-
OYMAaHHBIM YHCIIOM OKaXETCs: a) CIy4yalHO Ha3BAHHOE JIBy3HAUHOE
4yucio; 0) ciyyallHO Ha3BaHHOE YMCIIO, HU(PHI KOTOPOTO pa3iuyHbI.
Oms. a) 1/90; 6) 1/81.

15. B cekpeTHOM 3aMKe Ha OOIIEH OCH PacCIlOIOKEHBI YEThIpE JUCKA.
Kaxaplii IUCK pa3feneH Ha MSTh CEKTOPOB, HA KOTOPBIX HAINKCAHbBI
pasiuuHble UGPHI. 3aMOK OTKPBIBAETCS TOJBKO B TOM CITydae, €CIH
JUCKU YCTAHOBJICHBl TaK, 4YTO UHUQPPbI HA HUX COCTABJISIOT
ONPENICIIEHHOE YETBIPEX3HAYHOE 4YMCJI0. HauTu BEPOSATHOCTH TOTO,
YTO MPU NPOU3BOJIBHON YCTAHOBKE JUCKOB 3aMOK OYJIET OTKpHIT.
Oms. 0,0016.

16. Bocemb pa3iMyHBIX KHUI PACCTaBIAIOTCA HayJayy Ha OJHOU
nosike. HailTu BEpOATHOCTH TOro, YTO ABE OMPEACICHHBbIE KHHUIU
OKQ)XYTCS MOCTaBJIEHHBIMU psaaoM. Oms. 0,25.

17. TlogOpachiBaloT TpW UrpalbHbIX KyOuka. YTo BeposiTHEe:
BbIlIaicHuE B cymme 11 oukoB v 127
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4. KOHTPOJIBHBIE BOITPOCHI

. HazoBuTe nBa crioco6a hopMupoBaHusi BLIOOPOK.

. Kak onpenenuts 4ucCiio pa3iuyHbIX BHIOOPOK 0OBEMOM ¥ M3 MCXOJ-
HOTO MHOXECTBA, COJIEPMALIETO Kk JIIEMEHTOB, €CJIM 3JIEMEHTHI BbI-
OOpKH MOTYT HOBTOPSITHCA?

3. Kak ompeaenuTs 4uCiI0 pa3IuyHbIX BEIOOPOK OOBEMOM ¥ M3 MCXOJ-
HOTO MHOXECTBA, COJIEPMALIETO Kk JIIEMEHTOB, €CJIM 3JIEMEHTHI BbI-
OOpKH HE MOTYT MOBTOPSATHCS M OTJIMYAIOTCS IPYT OT JIpyra U Mopsii-
KOM, U COCTaBOM?

4. Kak omnpeaenuTb YUCIO Pa3IMYHBIX BHIOOPOK OOBEMOM 7 U3 HUCXO/I-
HOTO MHOXECTBA, COJEPMALIETO Kk JIIEMEHTOB, €CJIM 3JIEMEHTHI BbI-
OOpKH HE MOTYT MOBTOPSATHCS, COCTOAT U3 OJIHUX M TEX K€ IJIEMEH-
TOB (k=r) U OTJIIMYAIOTCS APYT OT APYra TOJbKO MOPSAKOM pa3Mellie-
HUS 3JIEMEHTOB?

5. Kak ompeaenuTs 4uCiIo pa3InyHbIX BEIOOPOK O0OBEMOM ¥ M3 MCXOJ-
HOTO MHOXECTBA, COJIEPMALIETO Kk JIIEMEHTOB, €CJIM 3JIEMEHTHI BbI-
OOpKH HE MOTYT MOBTOPSATHCS M OTJIMYAIOTCS JIPYT OT Jpyra TOJBKO
COCTaBOM?

6. Kak onpeaenuTs 4uCiIo pa3IMuHbIX BHIOOPOK, COCTaBJICHHBIX U3 dJie-
MEHTOB JIBYX UCXOJIHBIX MHOKECTB?

7. ChopmynupyiTe KIaCCUUECKOE ONPE/ICICHUE BEPOSITHOCTU COOBITHS.

N =
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