DJIeMeHTbl KOMOMHATOPUKH

Kombunaropuka wu3ydaeT KoOJMYeCTBa KOMOHMHAIMM, TOAYMHEHHBIX
ONpECIICHHBIM  YCIIOBUSAM, KOTOPbIE MOXHO COCTaBUTh M3 DJIEMEHTOB,
0e3pa3IM4IHO KaKkoW TpHUpOAbI, 33JaHHOrO0 KOHEYHOro MHOxecTBa. [lpu
HEMOCPEICTBEHHOM BBIYMCICHHH BEPOSITHOCTEH YacTO HCHOJB3YIOT (OPMYIIbI
KOMOMHATOPHKH.

Onpeodenenue 1.PaznuuHble TpyIIbl, COCTABICHHbIE U3 KaKUX-THOO
AJIEMEHTOB, M OTJMYAIOLIMECS OJHA OT JpYrod nuMOO0 UX TMOPSAKOM, JHOO
AJIeMEHTaMU, Ha3bIBAIOTCA COCOUHEHUAMU.

Paznuuaror Tpu BUIa COEAMHEHUN:

1. nepecmanosku,

2. pazmewjeHust;

3. couemaHus.

Onpeoenenue 2.Ilepecmanoékamu Ha3bIBAIOTCS TaAKWE COSTUHEHUS U3 «N»
AJIEMEHTOB, KOTOPHIE COCTABJICHBI U3 OJHUX U TEX K€ DJIEMEHTOB U OTIMYAIOTCS
TOJIBKO TIOPSIIKOM CJIEIOBAHUS DJIEMEHTOB.

Hampumep, MHOXeCTBO, COCTOsIIIIEE U3 TPEX DJIEMEHTOB {1, 2, 3} MeEeT

cnemyromue nepecranosku: (1, 2, 3), (1, 3, 2), (2, 3,1), (2,1, 3), (3, 2,1), (3, 1, 2).

Yucno pa3iaMyHBIX NEPEeCTAaHOBOK W3 N 3JIEMEHTOB O0O3HauaercsP, u
BBIUUCIISIETCA IO POpMyIIE:

P =nl,roe n!=1-2-3...-n (1)

IIpumep 1. IIaTh 3ameyaTaHHBIX NAKETOB C NIPEMIOKECHUSAMU LEHbI Ha
apeHJy y4acTKOB JUIsl OypeHHs CKBa)XMH IOCTYIUJU B CIELUAIBHOE areéHTCTBO
yrpeHHel mouyTod. CKOJBKO CYIIECTBYET pPAa3lIUYHBIX CIOCOOOB OYEPETHOCTH
BCKPBITHSI KOHBEPTOB C MPEUIOKEHUSAMH LICHBI?

Pemenne. Ilponymepyem kouBeptl mudppamu ot 1 mo 5. Kaxmomy
KOHBEPTY MOKHO COTIOCTaBUTh OJIMH W3 HAOOPOB, COCTOSIIINX U3 ATUX MATH LU,
Harpumep, (2,5,3,4,1). Takoit Habop o3HayaeT, 4TO CHavajla BLIOMPAETCS BTOPOM
KOHBEPT, 3aT€éM MNATbIM, TPETUW, YETBEPTHIM M IEpBbIM. Bcero pasnuuHbIxX
KOHBEPTOB, T. €. OTJIMYAIOIIUXCS MOPSAAKOM HA00poB mstu mudp oymer dl=120.

Onpeoenenue 3.Pazmeuienusamu HaA3bIBAIOTCS COEAUHEHHS U3 «N»
AIEMEHTOB MO «M» B KAXKIOM, OTJIMYAIOIIMECS OJHO OT APYroro Kak caMuMu
AJIEMEHTaMH, TaK U UX MOPAJIKOM. PazMellieHns MOryT OTJIM4YaThes APYr OT Apyra,
KaK 3JIEMEHTAMU, TaK U MOPSIKOM.

Hanpumep, pa3znuuHbIMU pa3MENICHUSIMU MHOKECTBA M3 TPEX 3JIEMEHTOB
{1, 2, 3} no nBa Gyayr Habops (1, 2), (2,1), (4, 3), (3,1), (2, 3), (3, 2).

Yucmo pa3Meniennii u3 N 3JIEMEHTOB IO M omnpeaensercs mo GopMmyre:

n!

A'=n(n-1)..n-m+)=—— (2)
(n—m)!



Ilpumep 2. @upma HyxKAaeTcs B opraHu3anuv 4 HOBBIX CKiIagoB. Ee
COTPYIHUKU TMOA0OpaiM 8 TOAXOAAIIMX OJMHAKOBO YIOOHBIX ITOMEIICHHA.
CKOJBKO CyILECTBYET CIIOCOOOB 0TOOpa 4 mOMEIIEeHUH 13 8 B 3alaHHOM TOpsaKe?

Pemenune. [lporymepyem ymoOHble momermeHus mudpamu ot 1, 2, ..., 8.

CocTaBuTh ciocoObl 0TOOpPa MOMEIIEHUI MOYXKHO clieayromuM oopazoM. CHaudana
BBIOEpEM MOMEIIeHuUs, Harpumep, (2, 4,5, 7), a 3ateM NOpsAI0K uX BeiOOpa. Takum

00pa3oM, HYXHO COCTaBUTb pa3JM4HbIE HAOOpPbI UYETBIPEX YHUCENI U3 BOCHMH,
KOTOpPBIE€ OTJIMYAIOTCA JIPYr OT ApPyra HE TOJBKO 3JIEMEHTAaMHM, HO U MOPSAIKOM.

Taxux Ha6opos A5 =8-7-6-5=1680.

Onpeodenenue 4.Couemanusmu Ha3bIBAIOTCS TAaKHE COCIWHEHHS, KOTOPbIE
B3SITHI U3 «N» 3JIEMEHTOB MO «M» B KAXKIOM U OTJIMYAIOTCS APYT OT Apyra XOTs Obl
OJITHUM DJIEMEHTOM (IIOPSAOK CIIEI0BAHUS 3JIEMEHTOB HE YUUTHIBAECTCS).

Coueranus OTAMYAIOTCA IPYT OT IPYra TOJBKO JIEMEHTaMHU.

Hampumep, miiga MHO)ecCTBa {1, 2, 3} COYETAaHUSIMH 110 2 3JIEMEHTA SBJISIOTCS

1 2), 1 3), (2 3).

Ywucno coueTanuii U3 N 3JIEMEHTOB MO M ompenesseTcs mo Gopmyre:

|

- 3)
mi(n —m)!
IIpumep 3. Ha 9 BakaHTHBIX MECT IO OINPEACNECHHOW CIEHHUaTbHOCTH
npereHAyloT 15 0e3paboTHBIX, COCTOAIMX Ha YydeTre B CIyxOe 3aHSATOCTH.

CKOJIBKO BO3MOXKHBIX KOMOUHAIU BeIOOpa 9 u3 15 6e3paboTHBIX?
Pemenue. KomOunanuu BbIOOpa 00pa3yroT codetanuss u3 15 mo 9,
MOCKOJIbKY MOpSAOK BbIOOpa cpeau 15 Ge3pa®oTHbIX HaMm Oe3pa3ivyeH, T.K.
0e3paboTHbIe MO OAHOW crenuaibHOCTU. CleoBaTENbHO, YUCIO BO3MOXKHBIX

I
KoMbuHanmit 6yzer papao Cpp = % =5005.

Pasmewenun c nosmopenuamu
ITycTe MMeeTcs N HEmepeCceKaroIuXcst MHOKECTB A, A,, ..., A, KaXKI0€ U3

KOTOPBIX COACPKUT HC MCHEEC U€M M 3JICMCHTOB. N3 3n1eMeHTOB MHOXKECTBA A, TO
CCTb DJJICMCHTOB, BXOJJAIIMX B PaA3JIMYHBIC Cro IIOJAMHOKCCTBA A , MOXHO

COCTAB/IITh  PA3JIMYHBIC YIHOPSAAOYCHHBIC MHOXECTBA, COACpXKAIME 10 M
OJICMCHTOB B KaXXKJIOM.

Takue YIOPAAOYCHHBIC MHOKCCTBA IPHUHATO HA3bIBATb pa3MewjeHuAMu c
NOBMOPEHUAMU U3 dIeMeHmo8 N copmos no M 21emeHmos, uju, bonee Koponiko,
npocmo pasmewjeHuUsIMU ¢ NOBMOpeHUAMU U3 N d1emenmos no M.

Yucio pa3/IMdHbIX BO3MOKHBIX paBMeHleHHI;'I C MNOBTOPCHUSIMHU H3 N
3JICMECHTOB I10 M 3JIEMEHTOB OIIPEACISICTCA 110 q)OpMy.HeI

A™=n" (4)



IIpumep 4. B xonkypce no 5 HOMHUHAIMSIM y4acTBYIOT 10 KHHOPHIEMOB.
CKOJIBKO CYIIECTBYET BapHaHTOB paclpeesieHuss MPU30B, €CIM 10 KakJIou
HOMUWHAIIUN YCTAHOBJICHBI PA3JINYHBIC TPU3HI.

Pemenne. Kaxxapiii U3 BapuaHTOB paCHpeaCsICHUs] MPHU30B IMPEICTABISICT
coboit komOuHanuo 5 GuiabMoB U3 10, oTIMYAOUTYIOCS OT APYTHMX KOMOUHAIUH
KaK COCTaBOM (PMJIBMOB, TaK W WX TOPSAIKOM IO HOMHHAIUSAM (MM U TEM H
npyruMm). IlpudyeM onHM U Te k€ (PUIBMBI MOT'YT MOBTOPSATHCS HECKOJBKO pa3
(mobolt puIbM MOXKET MOJMYYUTh MPHU3bI KaK MO OJHOW, TaK M IO HECKOJIBKUM
(BKJItoUasi Bce MATh) HOMHMHAIUAM), T.€. MPEJICTABISIET pa3MEIICHUE C
noBTopeHus MU U3 10 amemenToB 1o 5. [To hopmyre umeem:

As =10°=100000.

Ilepecmanosku ¢ noemopenusamu

Onpeodenenue 4. Ilepecmanoexoii ¢ nosmopenusmu u3z N 21eMeHMO8
Ha3vleaemcs n000e ynopsaooueHue KOHEYH020 MHOMCeCmsd, coCmosawe2o u3 N
I/IEMEHMO8, CPedU KOMOPHIX UMEIOMCS COBNA0arouue.

OTcroma ciaenyer, 4To YUCIIO Pa3InIHBIX IMEPECTAHOBOK C MOBTOPCHHUSIMHU B

HalicM Ci1y4dac paBHO:
N n! _
Pn(a,ﬂ,}/,,ﬂ,)—m,rﬂe n—a+ﬂ+}/++ﬂ/ (5)

IIpumep 5. CKOIBKO CyIIECTBYET CEMHU3HAYHBIX YHUCEN, COCTOSLIUX U3
udp 4, 5, 6, B koTophIx 1udpa 4 nosropsiercs 3 paza, a uudpsl S 1 6 — 1o 2 paza?
Pemenne. Kaxxnoe ceMu3HayHOE YUCIIO OTJIMYAETCS OT JPYTOro MOPSIKOM
cneaoBanus mudp (mpuueMm N, =3, N, =2, N,=2, a UX cymma paBHa 7), T.€. SBISETCS

IIEPECTAHOBKOM C MOBTOPECHUAMHU U3 7 31EMEHTOB. Torma:

~ I
Pn(3;2;2)=L=210.
312121

Couemanusn c noemopenuamu

Onpeodenenue 5.Couemanuem ¢ nogmopenHusmu u3 N s1eMeHmos no M
I/IEMEHMO8 HA3bIBAEMCsl BCSAKOE MHONMCEeCmeo, coodepocaujee M 21eMeHmos,
Kax#CcOblll U3 KOMOPHIX AGAEMC sl JIEMEHMOM 00H020 U3 OAHHLIX N COPMOS.

Uucno pa3nuuHbIX BO3MOXKHBIX COUETAHUN C MOBTOPEHUSIMU U3 NIJIEMEHTOB
0 M JIEMEHTOB BBIYUCISIETCS TI0 popmyIie:

é;n:(m+n—1)! (6)
mi(n-1)!

IIpumep 6. B xoHkypce 1o 5 HOMUHANMAM y4acTBYIOT 10 KHHO(DHIBMOB.
CKOJIBKO CYIIECTBYET BapHaHTOB paCIpEICNICHUs] MPHU30B, €CIH MO0 KaKIOou
HOMMHAIINU YCTAaHOBJICHBI OJJMHAKOBBIE ITPU3HI.

Pemenne. Ecnu o kax10¥ HOMUHALIMM YCTAHOBJIEHBI OJMHAKOBBIE MPU3bI,
TO TIOPSIZIOK CIeAOBaHMS (PUILMOB B KOMOWHAIIMK 5 TIPU30B 3HAUCHUS HE UMEET, U
YUCJIO BAPUAHTOB PACIIPEICIICHUSI MPU30B MPEICTABISET COO0M YMCIIO COYETaHUN

(5+10-1)!

¢ moBTOpeHusaMu u3 10 snementos 1o 5. Torna Cj, = m =2002



3aoauu 011 camocmoaAmeabHo20 peuleHus

1. CkonpkuMH crocobamMu MOKHO B35Th 7 KOCTEH W3 MOJHOrOo Habopa
TOMUHO (28 mTyK)?

2. B otnenenuun 12 congar. Kakum yucioM crnocoOOB MOXKHO COCTaBUTh
HapAJl U3 JBYX YEJIOBEK, €CIIM OAMH U3 HUX JODKEH OBITh Ha3HAUEH CTapIInM?

3. Kakoe yucno pa3inuuHbIX MApHBIX HAPSAOB MOXHO HAa3HAUUTh U3 12
COJIJIaT OTJEJICHUS, €CIIU He TpeOyeTcsl Ha3HavyaTh CTapIIero Mo Hapsay?

4. TlpaBnenue kommepueckoro OanHka BbiOMpaeT u3 10 xanammatoB 3-x
YeJIOBEK Ha pasiinyHble JOKHOCTH (Bce 10 KaHIUIAaTOB UMEIOT PABHBIC IIAHCHI).
CKoJIBKO BCEro Ipymi 1Mo 3 4esioBeKa MOKHO COCTaBUTh U3 10 KaHAMAATOB?

5. IlpaBnenme xkomMmepueckoro Oanka BbiOMpaer w3 10 kaHgumgaroB 3-X
YeJIOBEK Ha OJIMHAKOBBIE TODKHOCTH (Bce 10 KaHIUAATOB UMEIOT Pa3HbIE IIAHCHI).
CKOJIBKO BCEBO3MOXXHBIX TPYII MO 3 4YeloBEeKa MOXKHO cocTaButh u3 10
KaHIUJ1aTOB?

6. MeHemkep €XKEIHEBHO MPOCMATPUBACT 6 H3JAHUNW SKOHOMHUYECKOTO
cogepkanus. Ecin mopsgok MNpocMoTpa HW3JAHMM  CIIy4aeH, TO, CKOJIBKO
CYILIECTBYET CIIOCOOOB €ro OCYIIECTBICHHUS ?

7. JlupekTop KOopropaluuu paccMaTpUBaeT 3asiBICHUS O IpUEMe Ha padoTy
10 BbIMYCKHUKOB YyHHBepcuTeTa. CKOJIBKUMHU CHOCOOAMH JMPEKTOP MOXKET
3aMOJHUTH 3TH BaKaHCUU?

8. Mmeercs 6 myTeBOK B CaHATOpUW W 7 TYTEBOK B JIOM OT/bIXa.
CKOJIbKUMHU €IIOCOO0aMU MOXKHO BBIJIaTh HEKOTOPOMY YUPEKIEHHUIO 3 MYyTEBKU B
caHaTopuil ¥ 4 MyTEeBKU B JIOM OT]IbIXa?

9. Ha 3xene3HONOPOXKHOM CTAaHIIMM HUMEETCSl NATh 3alacHbIX ITyTeH.
CKOBKUMU CITOCOOaMHU MOXKHO PACCTaBHUTh IIECTh MOE3T0B?

10. YetBepo cTyneHTOB caaloT 23k3aMeH. CKOJbKMUMH  Ccroco0aMu
MPENnoJaBaTeIb MOKET TOCTABUTh UM OLEHKH, €CJIM U3BECTHO, YTO BCE CTYIIEHTHI
CIaJii DK3aMEH.

11. CkonabKUMH CcrOcOOaMU MOXHO BBIOpaTh YETBIPEX3HAYHOE YHUCIIO, BCE
Yyyciaa KOTOPOro pa3aIuyHbl?

12. CkonbKUMHM CcIOCOOaMU MOXXHO pacrpeAeinTh 28 KocTed ITOMUHO
Mexay 4 UTPOKaMU Tak, YTOOBI KaXK bl MOIY4HIT 7 KOCTEH?

13. CKOIBKO CYIIECTBYET CEMU3HAYHBIX YHUCET, COCTOSAIUX U3 1udp 2, 3, 4,
B KOTOPBIX IUdpa 2 moBropsiercs 4 pasa, nudpa 3 — 3 pasza, nudpa 4 — 5 paz?
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