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Inaga 1

S1eMeHThI KOMOHHATOPHKH

Ynciao pazmenienni

Haynem ¢ KOHKPETHBIX IIpHMEpos. PACCMOTPHM OCHOBHBIE IOHATHA KOMOHHATOPHKH Ha
OPHMEpE TPYNNE M3 15 CTyAEHTOR.

[lyere B rpvnne 15 cTYAEHTOB.

Ecry Tpu Ounera B Tearp Ha OMMH CrieKTaxis. [lepselil Ouner — Ha NEPBLIH P, BTOPO#
GunieT — Ha JecaThidl pAa H TPETHH OuaeT — B napTep.

CKOMbKHMH CI0CO0aMH MOKHO BEIGPATS TPEX YENTOBEK, KOTOPHIE NOIYYaT GHIETH.

B nannoil 3anaue BAXHO, KTO MMEHHO KaKOH OWIET NOJIyuMT, TO €CTh, KTO OyAeT Ha
NEPROM PAY, KTO — HA JECATOM, @ KTO — B [apTepe.

[Teperiii 6uneT MoxeT TOTYIHTS 1000#H u3 15 cryaeHTos.

Takum ofpasom, HMeeM 15 pasnuuubiX BapuadToB. Ha Kaxibiii 13 3THX 15 BapuaTOB
NpHXOHTCS 10 14 BAPHaHTOB, KOMY JIOCTaHETCA BTOPOH Ouiier. Beas BTopol Gmier nomxex
JOCTATECA ApyroMy Henoeexy. Beero nonyaaercs 15*14=210 sapuantoB pacipeieIcHBs
nepseiX ApyX SieToB. [1py KaKI0M H3 3THX BADHAHTOB TPETHH OHIST MOKET AOCTATLCA
moboMy, KpoMe ABOHX — TeX, KTO IOJYIH/I NepBbie ABa Guiiera, TO ecTh 414 Moboi
Boifpannoii nepBoH napel BO3MOKHO |3 BapdasTOB, KOMY IOCTaHeTcs TpeTuit Guner.

Beero nonyuaerct 15%14 %13 = 2730 pasinuuuniX BOIMOMHLIX TPOCK.

o 3
D70 YHCTIO HA3LIBAETCA MHCI0M pa3Melnensi 13 15 no 3 i obo3HagaeTca A15‘
Teneps chopmynupyesm o6mICE ONpeaeNeHue.

Onpenenenne. PazMeiienuamMu Hazbl6aiom KOMOUHAYUY, COCMABRZHHbIE U3 N
PAIAULHBIX BAEMEHMOS NO M INEMEHIMOSB, KOMOPHIE ONUIUYAIOMCA NUBO COCMAROM 31EMEHMOS,
AubBo ux NOPACKOM

Yucno pasmewenud u3 nnom (m<n) - amo
queno cnocobos sb.-ﬁpamb m 31eMeHMOoe U3 N Paznu4HsIX 3aneMeHmaos, ecnu
NopsdoK, 8 KOMOPOM OHU 8biIBpaHb!, LUMeem 3Hayexue

Hucno ecex e0IMONCHBIX PAIMel{enuil pasio

. n!
e =p-n-1)-(1=2) .- (n—m +1)
(n—m)!
nl — 570 APOH3BEACHHE BCEX NENBIX WHCEN 0T 1 o n, n!=1-2.3....-n. Takoe

TPOM3BEICHAE HATBIBACTCA HAKTOPHUATIOM.

Onpeaeaenne. Gakmoplatom Yei020 NONOMNUWMETbRD20 YNCaa n (pbozrauaemea n!)
Hazsigaemen npouseeoenue nl=1-2-3-..-n

Jna dakTopuana BRINOAHEHO CBOHCTRO: n! =n*(n— 1)i



QOpMYTY HHCNa PRIMELICHIH HYKHO IPEMEHATE B TEX CIYSAAX, KOI1a MBI BLIGHDREM
HESKOMLKO PEAMETOR U3 [PYINIE, H GRACHO, § KAKOM ROPAOKE Mbi UX guibepem.

TIpHBeACM APMMEPEL HCNOIL30BAHHA N HOACHETA HHCNA PAIMCLIEHHH.

Tpumep 1. 13 rpynmet 8 14 4en0Bexk BEOEPAIOT CTAPOCTY B Opodopra. Crodekn
BAPHAHTUB?

Pewmenne. Moxao eeilpars Me0blx 18YX cTyJeHToB. ECcTecTBENHO, 0aMH YEnoBek HE
MOXKET BuITh 1 CrapocTofl, i nipodOProM, NOSTOMY BEIGPATE HYAHO ABYX PAHAEIX CTY/A¢HTOB.
Mps 3ToM BaXEH NOPAIOK, BEAE BAKHO, KD MMEHHO — CTApOCTa, 2 K10 — npodwpr. Hanpumep,
rappauT {Mumna — crapocra, Ong — npodopr: oTRAUAETCA OF BaprarTa «Ons — CTapocTa,
Muna — npodiopry.

Tasxem o6pazoM, U3 14 4ENOBEK Mhbi BuIBHPAEM ZBYX DASHEIX C VHETOM ODHIKA.

CrapocToit MoxeT 6LITh MoG0H 43 14 cryaenTo. 3HAUHT, ¥ Hac 14 papuanTos. [1pn
Jnofom BLIBOpE crapoctst oeTaeTed e 13 papusnTea npohopra. To ecTs Ha kwxapd v 14
BapHAHTOB BLIBOpa CTAPOCTH! OPHXOZMTCA N0 13 BapuanTop Bubopa ipodopra. TakuM
06pazoM, BYKEO OCPeMBOAHTE 14 1 13,

N=14.13=182
Tax:e MOKHO BOCIIOBICBATECA POPMYTON QML MHCNA pasMeInenuh:
! ]
N=Ai=——l4' B a13-is
{l4-2) 12

IIpumep 1. CxoneKo MOKHO COCTARHTE YETHPEXSHATHBIX YHCEN, TAK 4TOGBE Cpe/tit HitX
He pasy He NOBTOPAIHCE MHdpE.

Pemsenne. Beero wudp -10. TTopaick HaM CCTeCTBEHEO BikeH. Bem. yncna 1234 1
23241 w324}, pasymeercs, He paBibl 1o yenormo see mmps A0/DKEE! GRITE PAIRLE,
[I03TOMY [PEKTHIECKA MEL MOKEM BRIGpaTE molsse 4 pasurie undpet n3 10 Oanaxo ofulee

I
uncio ke Syner pasno N 4 =£=10-9-8‘7=5040
10 6'

Meso B ToM, uTO TRCAA HE MOTYT BATHHATECA C HY7A, IOITGMY JUIA Nepeoi undph
BaPUAHTOB He JIECATE, A IeEATs. J4 KaKIoro apuanTa spifpannoi nepsoli undpet meem 10
9 sapHaHToB B1Opol trdps! (CHONA HE BXOAMT Indpa, hbpattas nepsoi, no exoaut 0). Jia
Mo6BX TEPBBIX ABYX MAPP ¢CTH N0 § BAPHAHTOB TpeThel MHUPPE! & MO 7 BAPHAHTOB HETBEPTOR
unppbL.

Taxum o6pasom, ofinee YHCIO BADHAHTOR PABHO

N=9.9.8.7=4536

HNpumep 3. CoOCTARKTE pasmmuykie PATMEINeHus o 3 i3
6yxn {ab, ¢, d} 1 nopcynTaTL MX TECTO.

Pemenye. M3 geTsipex 6yKs Moau0 00pazoBars cIeNyIOMAS PRIMSISHNY 00 TPR
amemenTa: abe, abd, ach, acd, adb, ade, bea, bed, bdce, bda, bad, bac, cad, cab, cbd, cha, cda,
cdb, dab, dac, dba, dbc. dea, deb.

Obuce wneI0 Moxuo Haltty o dopMyne (1)

Nedgl=43=24

Jaiee, BO MHOTMX 3a0a493X Mpl eile Synev SOIBPAMATLCA K MMETY pasMetneHYH ¥
BETMCIATS €10, Teneps Mbl nepsitaeM k HanGonee 4acTH WEAILIYEMOMY B TEODHA
BEPOATHOCTEN GOHATHIO,



Yuci1o codeTadni

Bepxemca k Haureit rpymme u3 15 cryjenton. [lpeanonokum. To 310# Ipynme CHOBa
NI0BE3710, H Y HHX OILITE €cTh TPH Oritera B Tearp. Ho Ha 2TOT pas — sce GHIICTHI HA O/THH pAA.

CKO/IBKHMH clI0co0aMH Telieps MOXKHO BhIOPATE Tpex odnanareneii STHX OHISTOB.

A novemy, co6CTREHHO. 3T0 YHCI0 H3MCHHI0CH?

JHeno B ToM, 4To TENEPh HAM He BAXHO, K10 KaKOH OHIIET OIy4HT, T.€. HAM HE BRXKCH
nopanok. Bess gee Gunersl — 0MuakoBele. B opumepe ¢ gicnom pasmemmennii, naofopor.
nopaack Opl BakeH.

B manHoii 3aja4e sapranTh «Katsa, Ceera, Muma» u «Ceeta, Karg, Muway -
oanHakopwie. A sapuauntsr «Kata, Ceera. Minmay u «Kara, Buts, Mumay - pasHsie. [axim
0613(130.‘\4, PasHble rnpa?}x'u menepb onUUYArmca MOoAbKC COCMAagoM, Ho He II'O,L’RC’KIJM

TlocyuTaeM uneto clocoboB. Tax XKe. Kak B NEPBOM MIPHMepe, EPBhIHA DT MOKET
noayuaTe MKGoi 13 15 cryaeHTos.

Jg moboro w3 51uX 15 BapuanTOB NpHXoaMTCA He 14 BapHaHTOR, KOMY A0CTAHETCH
BTOPOiT OHIET. TpeTuil OUMIET MOKET HOCTAThCH MOOOMY, KPOME rex, KTO [0yl nepBbie 18a
GuieTa, To CCTh L4 iroGoH BRIOPAHHOM NEPBOH Naphl BOIMOKHO 13 BAPHAHTOE, KOMY
nocTakeTes Tperhil Guner. Tonyaaetes A, =15%14%13 = 2730 pasnuuisix BOIMOKHBIX
TPOEK C YyHETOM MOpAIKa.

Onnako Ha KaxTyo TPOHKY CTYASHTOR IIPHX0AMTCH 10 HECKONEKO BAPHAHTOR
Pasiu4HLIX MOPAIKOB, [l MOG0H BuGPAHHOA TPoliKY CTYASHTOB, ePBbl GHIET MOXKeT
oY TE 10607 K3 Tpex. Ha KaxIniil 03 3TuX Tpex BapHaHIOB ECThb 110 JBA BAPHANTA, KTO
NOAYIHT BTOPOH BUeT  0AHN U3 IBYX OCTABHIHXCH CTYACHTOB, T1pH BRIOPaHIEIN NepBbIX
ARYX, TPETUH ONpe;ieTeH 0AH03Ha9HO. T0 eCTh TPETHEH CHIET ARTOMATHYECKH OCTAETCA Y
MOC/EAHEro OCTABIIErocs CTYAEHTa U3 HTOH TPofiky.

Taxum oBpazom, Ha KBKIYIO TPORKY CTYAEHTOR NpuxoanTes 3*2* =6 pasmuuHbIxX
MO PAAKOS.

Huc1o pazauansy Tpeek (863 yaeTa NOPAIKA) PABHO KONMHECTREO BOIMOAITHIN TPOSK ©
VUETOM MOPHTIKA, ¢ICHHOMY Ha KOIMYECTEO PasHbIX NOPAIKOB, COOTBETCTBYIOIIMX OTHOH
TpOiiKe.

_15-14-13 2730

N= = — =455
3-2-1 6

Takoe 4HCII0 HA3HIBACTCA YHC/A0M coueTanni u3 15 no 3 w oGosHasacTcd uepes C ;.

Onpedenenue. CoueManUAMI HAZBBANM KOMOUHAY LY, COCMQBTEeRHbIE U3 N
PAsAULHBIX FAEMEHINOE RO T SAEMEHRIOR, KOMOPbIE OMUIKHAIOMCA X0mMA Col OOHUM 31eMEHINOM.

Onpedenenue. Hucio couemanuit C;' u3 n paziuinblx 31emeHios N M 316 MeRmos (m

< 1) — Mo YHCAG CROCOBOE BLIOPANTL M ITEMCHMOE U3 N PASIUIHLLY 20EMEHINOE. ECTU
HOPADUK, € KOMIOPOM ORI 86I0DAHBI, HE UMEEM SHAMEHUA, 0 BANCHO N1ilb, KAKWE /1€MENIBI
&bI0Panb

YHCmo cOMETAHNE W3 N 2IEMERTOB M0 M pasHC



:n-(n—l)-(n-Z)-...-(n—erl)

c
m-(m—1)-(m-2)-1
M c=—Y __
ml(hn—m)!

Cunraerca no copenenesmo, wro 0!=1. Toraa C‘f =1 Jloru4ro CIHATATh, YTO LA
BpiGopa () 7EMEHTOB |3 11 ECTh | BApHAHT.

Yucno coveraHiil HCNoNb3VeTcA B 09€HE MHOTHX 33a4ax Ha BRIYUCICHHE
BepoarHocTelf. TloyToMy HYXHO BIafeTh JTHM NOHATHEM M NPABHILHO EI0 HCTIOIB3OBATS.

CBOACTBA YHCIA COMCTAHMIA:

n £F =EF*

JleHCTBUTENEHO, THCI0 cnocoGoB BeiGpate U3 15 npeameron 12 paBHO 9HCI0 cniocobos
BEIOpats u3 15 npeaMeTos 3.

»pC+C=C)7

3) (a+b)* =Cla" +Cla®'b +...+ C *a" *b* +...C2b" (6uuom HuwoTona)

4) C+C +..+Cy=2"

Hpumep 1. M3 xonoze B 36 kapT BeiTaumny 3 KapTel. CKOJBKO PA3HLIX BAPHAHTOB
TOr0, KAKHE KapTH! 310 6yayr?

Pemesne. Moxuo BhrTammuth mobsie 3 kaptrl B3 36. [{na nepeoi kaptel — 36
BapuanTos. Ha Kaxapii Bapuaut BriGpaHHOH nepBoi KAPTH MPHXOAKTCA 10 15 BapHAHTOR
BTOpO# KapTh. [IpH BROPAHHEIX NIEPBEIX ABYX KapTax, Mobad u3 34 0CTaBIIHXCH MOMXKET ObITh
apibpana Tpetheil [lonywaem 36-35.34 = 42860 papuanTa. OIHAKO 3TO KOMHYECTEO
RAPHAHTOB — C YIETOM MmopAaka. Hanpumep, Tpoliku «Baner uepselt, Tys GyGHORMi, aecATH
IHK» | «TYy3 OyOHOBBIH, AECATH MUK, BAIET YCPBEID) YIHTHBAIOTCA 318Ch, KaK Pa3HRIE,

BaskeH 11 B 3701 3anaye nopaaok? Her, noToMy ¥TO Hac CIPANIMBAT TOJBKO PO
CamH TPH KapThl, a He 1p0 TO, B KAKOM MOPAJIKE X BHITANDUTH. TO ecTh, €CITH BHTALHITH
TpOHKY «BANET YepBeH, 1Y3 OyOHOBKIA, AECATE THKY, TO HAM HE BAXHO KAKYIO H3 YTAX KapT
BLITAIDANH NEPROH, KaKyYO BTOPOH, a Kakyio TpeTheil. A BOT Tpofixa «BaneT 4epnell, Tv3
GyOuoBsIA, ceMb MIK» OYVACT yiKe Ipyro# TpolikoH, BeMbs 0HA OTIIMYAETCA OT NMpeabAyineH
TPOIKH 0HOH KapToil.

Hna moGok TPOAKK KapT CymecTByeT 3-2-1=6 pa3snuiHbiX HOPAIKOB, B KOTOPHIX HX
BprTanoeIs. Beas nepeodl MOrna pHITAIETE MOGYI0 M3 TpeX. Ha KasIblil BaDHAHT BRITAIEHHO
NEPBOH KAPTHL MPUXOQMTCA 0 2 BAPHAHTA, KAKYIO KapTy Bnibpann propoi. Eciu u3secTHbl
TiepBLIe 1pe BelOPAHHEIE KAPTEl H3 TPeX, TO TPEThA ONPEJe/IeHa 0 HO3HAYHA.

TaxkumM oOpasoM, C vieToM Mops/iKa, cymecTBYeT 42860 BapHaHTOB 1A BEIOOPA TPEX
KAPT. ¥ LTI KOKIOH TPOMKA KAPT CyMecTBYeT & BAPHAHTOR NopsaKa, B KOTOPOM OHW MOTYT
GriTs BRIGPAHEL

Yro0bi DONYYMTH KONHYECTBO pA3THYHbIX TPOEK KapT HykHo noaeants 42860 Ha 6.
3710 9HCNO PABHO HHCTY COYMeTAHMA H3 36 mo 3.

3 36! 36-35-34
N=Co=3m 3.2-1 i

IMpumep 2. CocTaBMTh pasIyHbie COYETaHHA 110 3 w3 Gyks {a, b, c, d} u
MONCHUTATE HX SHCIO.



Pemenne. M3 geTpipex GyKB MOKHO COCTABMTE CIEIVIOLINE COHETAHNA Tio 3
(HANIOMHMM, 9T0 NOPAIOK Gyke He B@KEH): (ab,c); (a,b,d); (a.c.d). (b,c,d). Hix ancio pasHo
. 4!
C' = —— 4
cooaen

Ipumep 3. CkoabkuMA criocoGamMu MoKHO 0106path 4 genosek H3 30 CTyjieHTOB 1118
YHACTHA B 0JDIMIHANE.

Pewenne, J[18 y4acTHS B OJHMIIMAJE MOKHO REIGPATS MOOBIX QCTRIPEX CTY/IEHTOB M3
30. [Tpa 31oM. HE BAKHO, KOTO 0TOEPYT TEPREIM, KOTO — BTOPBIM, & KOTO — YETBEDThIM,
[03TOMY TIOPAIOK HE BAAKEH. 3HaYKT, HHCI0 cnocoGoR paBHO qHCAY codeTanmi 3 30 no 4.

30! 30.29-28.27
=Cl=—"r= = 27405
N=Co=sgra™ 2321

Hpumep 4. B 11axMaTaOM TYPHUPE yuacTBYIOT 12 uenorek, CKOABKO MapTHii 10;5KHO
GAITH CHIFPAHO B TYPHHUPE, €CIIH MEX/TY MOGHIME TBYMA y4aCTHHKAMK JIO/KHA OpITh CHIrpada
o/ma naptaa’

Peienne. B xax/10# napTim Urparotr asa yIacTHIKA 3 12 1 mobas Takas napa
OTJHYAETCA 0T JPYTHX TOABKO COCTAROM Hap VYACTHHUKOB (BEIb MEXY JEYMA HIPOKAMH
MIPAETCH BCelO OMIHA [1apa). 3HA4MT, JBA Y4aCTHHKA 0/IHOH HI DBl IPEACTABILAIOT coboi
coueTanne u3 12 IeMeHTOB 1o 2. Kaknit 1onKen curpars © KaKAbIM. DOITOMY YHeaD
apTHii papHo o0meMy 4Heny codeTanuit H3 12 no 2. Haxoaum 310 unenio o dopmyne s

= 12-11

qyCIa codeTaaMit n=C;, = T i 66

IlepectanoBkn

BepreMcsa k rpynne u3 15 cryaeHTOB. CKOABKO paziuiHblx OUepeoet MO HO
cocmagume u2 smux 15 cmyoenmos?

B nsofioit ouepeay D0JDKHED GRITE BCe | S, H Ka/KIBii IOMMKEH 3aHMMAaTk POBHO OJTHO
MECTO.

Ha mepBoe MecTo B o4epeu MOKeT BeTaTh moboit 13 15 — 15 papuantor. Ha moboi
BAPHANT, KTO CTAHET MEPBLIM, IPHXOANTECH no 14 BaPHAHTOB, K10 CTAHET BTOPBIM, HIOLO
15%14 papuanTOB A8 mepBeix MBYX. [l Kaka0H BOSMOKHOH MTAPLE NEPBBIX JABYX CTYAEHTOB
ecTh 110 13 papHaHTOB TPETHETO B OYEPEaH. Ha HeTHPHAATOS MECTO B OUEpean, NPH 1000M
BapuanTe nepesbix 13, 6yieT apa papuanTa. Tlpy BLISPAHHLIX NEPBBIX 14, UTA NOCHEIHETO
15 -ro mecra GyneT | papuaHT.

Beero pasmuuHsx ouepenel Gyaer

N =15-14-...-2.1=1307674368000

W3 rpyimel B 15 cTYASHTOR MOKHO nony4nTe Gonasme | Tpuninoba ouepeneh!

Ecnu B rpynne SyAeT n CTYASHTOB, TO 13 HMX MOMKHO COCTABUTD
n-(n—=1)-(r=2)-...-2-1 = n! pasmiprx ouepeneii. Kaxias Takas ouepes
H33bIBACTCA (IEPECTAHOBKOT M3 N ITEMEHTOB.

Onpepenenne. YUC10 NEPECMAN0&oK — Mo KOAuLeCINEo Cocoboe paccmasuime 1
PAITUMHBIY NEEOMEMO8 NG ROPATKY.
Owno oposnavaemcs uepes Py,






