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Teopema 3. Yucio pasiuuubIx pasmellennii Ges nosTopennii A7 u3 n

9J1EMEHTOB 110 7 PABHO
Il
(n=my

1St BRIGOPKH Ge3 BO3BPAIICHHUS .

(&)

Uucno pa3MenenHii ¢ NOBTOPEHUAMH A. H3 12 JJIEMEHTOB 110 /7 PABHO

)

1Sl BIGOPKH C BO3BPALLEHHEM.
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3anaua. B nekoropoii rasere 12 crpannu. Heobxoaumo Ha cTpanumax
5700 raseTH momectHth uethipe (otorpadun. CKOMLKMME CHOCOGAMM
MOJKHO 3TO C/IeIaTh, €CIM HH OJIHA CTPAHHIA Ta3eThl HE JIOKHA COAEPKATH
Gonee oot poTorpadun?

Pewenue. B nanHoil 3a/1a4e TeHEPaNbHON COBOKYMHOCTBIO ABJAIOTCA
12 CTpammu raseThi, M BHIGOPKOI Ge3 BO3BpAIICHNA 4 BHGPAHHEIE W3 HUX
cTpanuusl as Gororpaduii. B ganHoli 3a1a4e BaxkHO HE TOJBKO TO, KaKue
BHIOpaHbl CTPAHMLBI, HO M B K4KOM MOPsAKE (IS PAaCIOIOKEHUS
dororpaduii). Takum 0Gpasom, 3a/1a4a CBOAUTCA K KJIACCHYECKOIl 3a/1aue 00

onpeesieHHH YuCIa pa3Mellennii 6e3 nosTopennii u3 12 anementos mo 4
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JMeMeHTa:

n 12 _ 12
ah= 2
2124y ®

12-11-10-9=11880.

Taxum 06pasom, 4 GoTorpadun Ha 12 CTPaHHLAX MOKHO PACIONOKHTS
11880 cniocodamn

3amaua. V MalbunKa OCTAmMCh OT HaGopa JUIA HACTONBHOI WP
wramnst ¢ wigpamu 1, 3 1 7. OH Pl ¢ NOMOWBIO STUX WITAMIOB
HAHECTH Ha BCE KHUTH IATH3HAYHEIE HOMEPA — COCTABHTH KaTaior. CKObKO
PASINUHEIX IATH3HAUHbIX HOMEPOB MOKET COCTABHTS MATbHIK?

Peuentie. MOXHO CHHTaTh, HTO ONBIT COCTOHT B 5-KPaTHOM BHIGOPE ©
Bospauenmen oanoii w3 3 wadp {1, 3, 7). Takuu oGpasom, uncio
NSTUHAYHEIX  HOMEPOB  ONPEAENSieTCS  4MCIOM  pasMelienmii ¢

HOBTOPEHMAMI U3 3 21EMEHTOB 110 5:
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3anaua. TenedoHHas KHHra PacKphIBaeTCs Hayjady W BbIOHpaeTcs
cnyuaiinbiii Homep Tenedona, koTophiii coctont n3 7 uudp. Ckombko
CylleCTBYeT BApUAHTOB BHIGOpA NpH YCIOBHH: a) Bee WN(BPhI HOMepa
pasmuuHbL; 6) Bee UMQPHI HOMEPA MOTYT OBITH MIOOBIMH U3 MMEOLIIXCH
JIECATH; B) HeTBIpE NOCAEHHE HPLI TeNehOHHOrO HOMepa OZIHAKOBEI.
Pewenue.

a) B jaHHOIi 3ajaue reHepanbHONl COBOKYNHOCTBIO SBJAETCH JAECATH
wngp {0, 1,2, 3, 4,5, 6, 8, 9}. Tak kak wa(psl B HOMEpe MOBTOPATHCH He
MOTYT, TO ONBIT COCTONT B 7-KPATHOM BHIGOPE G€3 BOSBpALICHMs OZHOI U3
atux 10 umudp. B HOomepe BakeH TNOPAAOK CHEAOBAHHA LHDP.
CnenoBaTenbHo, YHCIO BapHAHTOB BBIOOPA  ONMPEENAETCA HHCIOM
pasvemtennii 6e3 nosropemii 3 10 wudp no 7:

L _ 1o
o=
El

10-9-8-7-6-5-4=604800.
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6) OnuIT cocToT B 7-KpaTHOM BHIGOpE C BO3BpAlIEHHeM OO
unper u3 10. To ecTh uMCIO BapHAHTOB BHIGOPA OMpEENACTCA HHCIOM
pasviewennii ¢ noTopennaMu u3 10 anementos mo 7: A, =107

B) Ilepsbie ueTeipe LMQPBI BHIGMPAIOTCA M3 JHOOBIX JeCATH C
BO3BpALICHHEM, a TPH TNOCHEAHHE UH(BPl HOMEpPa OJHO3HAYHO
ONpeIeNAI0TCs yike BHIGpaHHOf ueTRepTOil WHdPOii. Takum 06PATOM, UHCIO
BapPHAHTOB BBIOOPA ONpeE/IeNsAeTCs YHCIOM Pa3MElIeHH il ¢ OBTOPEHHAMH H3

0°.

10 sniementoB 110 4: 45, =
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Knaccuueckoli 3azaueli KOMGHHATOPHKH SBISETCA 3afaua O wHCIE
coueranmii Ge3 NOBTOpeHHii, COAEPKAHHE KOTOPOH MOKHO BHIPA3NTS
BONPOCOM: CKOJILKHMIH CIIOCOGAMH MOKHO BHIGPATH m H3 N PATIHUHBIX

npeaMeToB?
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Onpenenenne. CoueTaHMAMH W3 71 Pa3TU4YHBIX OJJIEMEHTOB MO m
Ha3BIBAIOTCA COGNMHEHUS M3 1 JJEMEHTOB 1o m (m < n), KOTOpbie
OWIMYAIOTCS APYT OT APYTa TONLKO COCTABOM IEMEHTOB.

3anaua. TlycTh MMeeTCs MHOXKECTBO, cofepatuee 4 Oyksbi {4, B, C,
D}. 3anuem Bce BO3MOKHBIE COYETAHMS U3 YKA3AHHBIX OYKB 110 3

ABC, ACD, ABD, BCD. 3xecs B uncio
coucranuii He BKmoucHE, Hanpuwep, ACB, BCA, Tak Kak Ou mHe

Pewenue. Taknx coueTaHuii

OTAHYAIOTCA MO COCTaBY OT NOCIEAOBATENbHOCTH GyKB ABC, moToMy 4T0
HEPCCTAHOBKA H/IEMEHTOB HOBOTO COMCTARIA HE JIACT.

Teopema. Uncio coueTammii M3 n SICMEHTOB MO M pPaBHO
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3anaua. HeoOxomumo BeiOpaTe B mogapok 4 u3 10 mmeommxcs
PasIMuHbIX KHHT. CKOMILKUMH CTIOCOBAMH MOKHO 5TO CAENaTh?

Pewenue. TenepanbHoli COBOKYMHOCTbIO sBNseTcs 10 pasmuumbix
kuur. Vi3 HUX Hy’KHO BHIOPATH 4, IpHUEM NIOPSIOK BHIGOPA KHUT He MrpaeT
pomu. Hyxno Haiith uncno couerammii m3 10 onementor mo 4:

10210

3anaua. Mmeercs 10 Geawx u 5 uepubix wapos. Crombkusi
CTI0COBaMH MOKHO BHGPATS 7 apOB, WTOGH CEI HUX GhuTH 3 YepHEIX?

Pewenuie. Uneen 15 mapos: 10 Gemsix u 5 wepmbix. Hyxro swiGpats 7
mapos: 4 Gemix u 3 uepmbix. PasoGhem 15 mapos ma 2 remepambbie
cosoxynHoCTH:

1) 10 Gemsix mapos;

2) 5 uepHbIX Wapos. 4 Gebix Wapa GyieM BHIOHPATS U3 | renepansHol
COBOKYNHOCTH, TOPAIOK BHIGOPA GE3PABMUCH, HX MOKHO BHIOpATS Cjy =
% =210 crocoGamu. 3 uepHIx wapa Gyem BrGHpaTs 3 IT renepatbHoil

]
COBOKYIHOCTH, MX MOKHO BEIGPATE ()= ;I_}'; 10 cnocoamm. Torza 1o

NPaBILTY YMHOKCHNA HICKOMOE HHCIO CTIOCOGOB paBHo Cly- C: =2100
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Pemenne  5Toff  3a7auM  MOXKHO  CXEMATHYECKH  MPEICTABUTH

CIeTYIOUHM 05pa3oM:
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at xoa ¢

4 6. co-|m 3 4. cocras
cras
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3anaua. JIecATh KOMaHJ y4acTBYIOT B DOSHIFPHIIE MeEPBEHCTBA M0
(yTGony, Mydmme W3 KOTOpHIX 3aHuMaioT l-e, 2-e u 3-e mecto. [lBe
KOMaH/Ibl, 3aHSIBUIME NOCIEJHHE MecTa, He OyAyT y4acTBOBaTh B
crefylomeM TakoM ke nepseHcTBe. CKONBKO PasHBIX BapHAHTOB
Pe3y/IbTaTa NepBEHCTBA MOKET ObITh, €CTH YHHTLIBATH TONBKO MOJOKEHHE
TIEPBEIX TPEX H MOCIEHIX JIBYX KOMAH],

Pewenue. VMeeTcs reHepanhHas  COBOKYMHOCTh o0bema 10
Kkomau1. M3 Hee Oyziem BbIOMpaTh 5 KOMaH B 2 3Tana:

1) chawana Ha mepebic 3 MecTa U3 10 C yHCTOM COCTaBA W MOPAAKA

KOMaH;




image16.png
2) 3aTeM Ha TIOCHEAHUE 2 MECTA U3 OCTABIIMXCA 7 C YYETOM TONBKO
coctapa (NOSAOK BEIGHBUINX KOMAH] He Baen). [lepebie 3 Mecta MoryT

)
GuTh pacmpenencHb  4},= % = 720 cnocoawu. Umcno crocoGos

]
MCKIIOUNTL 2 KOMAHB W3 OCTABUIMXCS 7 PABHO €= é = 21. Cornacto

NpaBINY  YMHOKGHWA MOTYdaGM, HTO WHCAO PAsHIX  Pe3yNSTATOB
HepaBeHCTBa PaBHO
4, c: = 15120,

Pewcnue  5TOfi  3a7@uM  MOKHO  CXCMATHUCCKH  MPSACTABHTH

creyomuM 06pasom:
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PaccMOTpHM 3a/1a4y O YHCIIE COYETaHHIl C IOBTOPEHHAMH: HMEETCS 10
7 OJIMHAKOBBIX MPEIMETOB K&KIOTO W3 71 PABMMUHBIX THIOB; CKONbKHMH
CNIOCOBAMH MOKHO BHIOPAT M (m < ) W3 STHX (1 - r) IPEAMETOB?

Onpenenenne. CoyeTaHHsMH C  TOBTOPEHHAMH  Ha3bIBAIOTCH
COE/IMHEHMS W3 7 SIIEMEHTOB 110 /1 (BLIGOP C BO3BDALICHHEM M SIIEMEHTOB),
KOTOphlE OT/IMYAIOTCH TONBKO COCTABOM M NPH  3TOM  OTAelbHbIE
COG/IMHEHHS MOTYT COICPKATh MOBTOPAIOUINECS HIEMEHTHI

3agaua. Uwmeiorcs 2 Oykssl A, 2 Oykss B, 2 Oykssi C. CroIbkiMit
CI0COGaMH MOTKHO BHIOpATS IBE H3 STHX WIECTH GyKs?

Pewenue. Cymectsyer 6 crocoos BwiGopa 2 Oyks M3 6 ¢
nostopenusmu: (44), (4B), (AC), (BC), (BB), (CC). Tlopsnok crenosanus

GyKs e yuuTbiBacTCA.
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Teopema. Unciio € coueTanmuii ¢ OBTOPCHIAMH PaBHO

(n+m-1)
m(n—-1y
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3anaua. B Texunueckoii GuGIMOTEKEe HMEIOTCS KHHTH 110 MATeMaTHKe,
(usuke, xumun # T. g, Beero no 16 pasienam mayku. Tocrymiwim
ouepennbie 4 3akasa Ha nMTepaTypy. CKONBKO CYIIECTBYET BapHaHTOB
‘Takoro 3akasa?

Pewenue. Tak xax 4 3akasaHHble KHMIH MOTYT OBITh M M3 OIHOTO
pasiena HaykHM, W M3 DasHBIX DPa3lenos, NpH 3TOM MOPAIOK BhIGOpa
Pas/eNoB He BakeH, TO YUCIO BAPHAHTOB 3aKa3a ONPEENAETCH YHCIOM
Ccouetanmii ¢ OBTOpeHMsIMH 13 16 3MeMeHTOB 110 4, T. €.

_ 190 19181716 _ 3e0c
w5 1234

3anaua. B KOHIMTEPCKOM MarasMHe NPOJaBaliCh 4 COPTa MHPOKHBIX:
HaNoeOHbI, SKIephl, ECOUHbIE 1 CI0EHbIe. CKONLKHMH CTIOCOBAMH MOKHO
KYNUTh 7 MHPOKHBIX?

Pewenue. OueBHIHO, UTO TOPANOK, B KOTOPOM  BEIGHpAIOTCS

UpOKHbE, He CYUICCTBEH, NpUYEM B KOMOMHAIMM MOTYT BXOAHTH
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HOBTOPAIOUINECA SICMCHTEI (HANPUMEP, MOKHO KymHTh 7 3KICPOB).
ClIen0BATeNbHO, HHCAO COCOGOB MOKYMKH 7 MHPOXHBIX ONPEACAACTCA

“HCIIOM COUCTAHHIi ¢ NOBTOPCHNAMH H3 4 51eMeHTOB 110 7, T.c.

120.
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Paccmotpiy  MHOKeCTBO A = {a,, ay,.., a,}, cozepxamee n

PasTMUHBIX NEMEHTOB, KOTOPOE OyJeM HA3bIBATH /1-MHOKECTBOM HIM
reHepanbHOll  COBOKYMHOCTbIO o0beMa 7. M3 n-MHOKeCTBA MOKHO
06pasoBaTh €ro YacTH (IOAMHOKECTER)

Omnpenenenne. IloaMHOKECTBO, cocTosllee W3 M  IEMEHTOB
N-MHOKECTBA, ~ Ha3HIBAIOT  M-TIOAMHOKECTBOM  N-MHOKECTBA WM
COE/MHEHHEM M3 71 EMEHTOB 1O m, WIM BHIGOPKOW 0ObeMa m W3
reHepaIbHOi COBOKYITHOCTH 00beMa 1.

Bo3MOKHEI B2 CTIOCOGA BEIGOPA:

1. BuiGop Ges 6o3épaujenus, MU KOTOPOM OIHAKbI BHIOPAHHbI
JNIEMEHT  yjanseTcs M3 TeHepalbHOil  COBOKyNMHOCTH.  BriGopka
(coenMHEHNE) B 3TOM CIly4ae He COACPKHT MOBTOPSIOUIMXCS J1EMEHTOB.

2. BwGop c 6038pawjenues, MPW KOTOPOM BHIGOP NPOM3BOANTCA
Kaxublii pas M3 Beell reHepanbHON COBOKYNHOCTH, TO €CTh Mepen

CJIelYIOIHM BEIGOPOM Npe/bIAyIIHii BbIOPAHHBIN 2IEMEHT BO3BPAIIAETCS B
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reHepabHyI0 COBOKYHOCTh. B BHGOpKe (COCIMHEHMN) B 3TOM Clydae
BCTPEUAIOTCA NOBTOPEHNS.

Kakue BLIGOPKH OHOTO H TOTO ¢ O0bEMa CUHTATH PA3THUHBIMH I
KakHe ~OJMHAKOBBIMH, 3aBHCHT OT TPAaBWI BHIOOPA  COCTMHEHHS
(NOZIMHOKECTBA, BHIGOPKH).

JlBa COEMHEHHS MOTYT OT/HYATHCH 1HOO 1) COCTABOM, €ciH OHM
COepHKAT XOTs Gbl 110 OZHOMY Pa3THUHOMY SEMEHTY, GO 2) NOPAKOM
BXOJISILINX S/IEMEHTOB.

B 3aBHCHMOCTH OT MpaBWJI BHIOOPA COCIMHEHHs JENAT HA TPH THMA:
pa3MelleHHs, NePecTAHOBKH, CodYeTaHus. B 3aBucMMocTH 0T cnocoba
BBIOOpa (6e3 BO3BPALICHHS I C BO3BPAIIEHHEM) Ka/Iblil THI COCTHHEHHS

MOKET GbITh 063 OBTOEHIIi HTH C IOBTOPEHIAMH.
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Knaccnueckoii 3a1a4eiil KOMOMHATOPHKH ABNISETCA 3a/1a4a O YHCIe
pa3Meuennii Ge3 OBTOPEHHIi, COEPKAHKE KOTOPOIl MOKHO BHIPA3HTE
BOMPOCOM: CKOITBKHMH CTIOCOBAMH MOKHO BHIGPAT H Pa3MECTHTb 110 1

PaTMUHBIM MECTAM 7 W3 71 PASIHUHBIX PEAMETOB?

Taioke KmaccHueckoil 3ajavell KOMOMHATOPHKM SABJSETCA 3amada o
uHcie pasMelleHHil C MOBTOPEHHSMH, COJEPKAHHE KOTOPOH MOKHO
BHIDA3HTH BOMPOCOM: CKOILKHMH CTIOCOOAMH MOKHO BHIOPATH H PasMeCTHTE
N0 M PAMMUHBIM MECTAM m W3 N TPEIMETOB, CPEIM KOTOPhIX €cTh
O/IMHAKOBbIE?

Onpenenenne. PasvemennaMu U3 7 5J1EMEHTOB 10 7 Ha3bIBAKTCH
COE/MHEHMS M3 71 SNEMEHTOB 1O m, KOTOPhle OTIHYAIOTCS JAPYT OT Apyra
1160 CBOMI YIEMEHTAMM (COCTABOM), J1HGO TOPSAIKOM HX PACTIONOKEHIS.

Ha s3bike TeOpPHH MHOXKECTB 3TO 3BYYHT CHIEAYIOUIMM 00pasoM:
PasMEIIEHNs U3 7 SNEMEHTOB 110 /1 - 3TO YIOPSI0UEHHOE M -TIOIMHOKECTBO

N-MHOKECTBA (YTIOPAAOHCHHAR 71 ~BIGOPKA U3 TCHEPAILHOI COBOKYTTHOCTH
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0Bbema 7). TepMiH «yTIOPSI0UCHHAS O3HAUAET, UTO MOPAOK CIEAOBAHIS
JNIEMEHTOB B BBIOOPKE CYIIECTBEHEH: BHIGOPKH C OJHMMH M TEMH Xe

9J1EMEHTaM, HO C PA3HBIM IIOPSIKOM X CIEI0BAHUSA PA3IHYHEL
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3amaua. IlycTh MMeeTcs MHOKECTBO, cojepxkamee 4 OykBbl:
{4, B, C, D}. 3anucath Bce BOSMOKHbIE PasMEllIeHHs W3 4 yKa3saHHEIX OyKB
110 21Be: @) 63 NOBTOPeHHii; §) ¢ NOBTOPEHMAMIHL

Pewenue. a) Takux pasvemenuii 12: (4B), (AC), (4D), (BC), (BD),
(BA), (CA). (CB), (CD), (DA), (DB), (DC). 3avetum, 40 pasvelieHus
OT/IMYAIOTCA MOPSAKOM BXOASUIMX B HHX JIEMEHTOB H HX COCTABOM.
Pasvemenus AB u BA conepkarT OJMHAKOBbIE OYKBBI, HO MOPSIOK HX
PaCIONOKEHNS PAsTIEH.

6) Takux paswemennii 16. K npusenennbiv i ciywas (a)
Ppa3MelIeHHAM 100aBJIAIOTCA Pa3MEIICHHS U3 OJMHAKOBBIX JIEMEHTOB (A4),
(BB), (CC), (DD)

3agaua. TlycTs HMEETCS MHOKECTBO, Cofepiaiee 2 Oyksbl {A, B}.
3amHCaTh BCe BOIMOKHBIE PA3MEIICHIS C IOBTOPSHHAMH U3 4-X GYKB.

Pewenue. Taxux pasmewenuii 16: (4444), (BBBB), (444B), (AABA),
(ABAA), (BAAA), (AABB), (ABAB), (BABA), (BBAA), (ABBA), (BAAB),
(BBBA), (BBAB), (BABB), (ABBB)




