Тема: Сочетания и размещения.
Прочитать теоретический материал.
Разобраться в примерах.
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Ответы на вопросы записать в тетрадь.
Оформить в тетрадь примеры №7,8, 9, 10, 11, 13, 14, 16, 17, 19, 20, 22, 23, 26
[bookmark: _GoBack]Работу прислать на почту: matem.infor2020@gmail.com Баландиной Т.Б.
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uun. foaTOMy KOMHYECTBO MCKOMBIX YMCEN PaBHO YMCIY pa3MeLleHHit
5! 5!
A =———="—=3-4.5=60.
G-3) 2
Ipumep 14
CKOIbKO TPEX3HAUHBIX YMCCH € Pa3sIHYHBIMU UUGPAMH MOXKHO COCTa-
BuUTH W3 uuep 0, 1, 2, 3, 4, 5?
U3 wectn faHHbIX UMQP MOXKHO COCTABUTh A, HHMCEN, HO CPEIM HHX

GyAYT U TPCX3HAYHBIE YKCIIA, HAUMHAIOLIHECS ¢ HYJIA (4ero, €CTECTBEHHO,
GBITH He MoxeT). [TocunTaem KOMHUYECTBO TaKKMX 4KceNl. B HUX Ha nepBomM
MeCTe CTOMT HyJb. 3HAYMT, HA OCTABIIMECS JBE MO3MIUM PA3MEINAIOT OC-

TaBumecs nath uudp. Ilostomy Takux uucen Gymer A42. CrenosaTensHo,

) 6! 5! 6! 5!
MCKOMBIX 4HCE MOXHO TOTYuHTh: A, — A "6 3)'——(5 N ETRETH

=4-5-6-4-5=120-20=100.

Ipumep 15

Cxonbko uMcen ¢ pa3HbiMy LHUdpamMu MOXHO cocTaBuTs u3 mubp 0, 1,
2,3,4?

Yutem npeapiaywuii npumep. M3 nath uudp MOXHO COCTaBUTb A
MATU3HAYHBIX YKCEJl, B TOM YHCJIE U TEX, KOTOPBIE HAYHHAIOTCS C HYJA
(ux umcno A;). ITosToMy HMCTMHHO NSTU3HAYHEIX uucen Oyner
A - A} =5!-41=4-41=96. VI3 nsatv uudp MOXHO COCTAaBUTL A ye-

TBIPEX3HAYHBIX YUCETI, U3 HUX HAYHUHAIOTCA C HYJIA Aj YHUCEIL. H03TOMy

HCTHHHO YETHIPEX3HAYHBIX uMcen Oymer Af —A> =2-3-4-5-2-3-4
=120-24 =96. AHaTOrHYHO HAXOZUM KOJIMYECTBO HCTHHHO TPEX3HAY-
HBIX uHCeN: A ~A] =3-4-5-3-4=60-12 =48, HCTHHHO ABy3HAYHBLIX
ancen: A — A, =4-5—4=16 — u oaHO3HAYHBIX YHuCeN — 5. Beero Mox-
HO COCTaBUTh 96 + 96 + 48 + 16 + 5 = 261 nATU3HAYHBIX, YETHIPEX3HAY-
HBIX, TPEX3HAYHBIX, IBY3HAYHBIX K OJHO3HAUHBIX YHCIIA.

IIpumep 16

A -4
Brruucium —2——1L,

10
Hcnombsyem ¢opmyny And  uMCiIa pa3sMELUCHHH M MOJy4MM:

4, -4, :(12!_11!)10!_9-10-11~12—s-9-10~11 _9-10-11-(12-8) _
4 g )T 8-9-10 8-9-10

11-4 11
T8 2

5,5.
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Tpumep 17
Haiinem HaTypanbHOE 3Ha4YCHME #, 1 KOTOPOTO BHINMOJIHCHO YCJOBHE
1
A +347 = EP

nilt

HcnonesyeM GopMybl Ui yucia pa3MELLICHHI 1 YUCIIa IEPECTAHOBOK U

n! n! 1
m+ M_E('H—l)!’ wm (n—2)n—-)n+

3aMyIueM yCIIOBHE!

+3(n—l)n=%(n+1)!, W (n—l)n(n—2+3)=%(n+l)!, wm 2(n— Dn(n + 1) =

=(m+ 1, um2=(n-2)!. Ouesuzno, yron—2=2un=4.

Coueranus

CoenuHenusi, OTIMYAIOLIMECS APYT OT APYra Mo KpaiHell Mepe OfHUM
JJIEMEHTOM, KXKI0€ M3 KOTOPHIX COHAEPIKUT K JIEMEHTOB, BHIOPaHHBIX M3
7 pasIMYHBIX YIEMEHTOB, HA3EIBAIOT COYETAHMAMH U3 1 SNIEMEHTOB MO K.
Iopsanok cregoBaHKs 31EMEHTOB HeBaKeH. UNCIIO COYCTaHuil U3 n Biic-
MEHTOB 10 k 0603HauatoT cumeonom C! (uuraercs: C u3 n 110 k).

Ipumep 18

PaccMOTpUM TpH dlieMeHTa a, b, ¢ ¥ BbIIEINM ABE HO3ULHY (1Ba MeC-
Ta). ByeM paccTaBiATh 3TH IEMEHTHI Ha JBa MECTa HE3aBUCHMO OT 110-
psaxa ux cieposanms. [losyyaem coueranms: ab, ac, bc. Uucno stux
coucranuit C7 = 3.

[Mostyuum ¢opmysry ans BBIMHUCICHHS YKC/Ia COYETAHUH # DIIEMEHTOB
no k (k < n), T. e. C!. JlomycTnM, HMeETC MHOXCCTBO, COZEPXKAILEE 1
3JIEMEHTOB, U M3 €TI0 3JIEMEHTOB COCTABJIEHBl BCC BO3MOMKHBIE COYETAHMA
o k anementoB. UKcno Takux coueranuii pasHo C!. B xakmoM Takom

COYETaHWH MOXKHO BBITIONHUTE Py HCPECTaHOBOK. B PEe3yJbTaTe NOJIYyIdM

BCE pasMELICHHA, KOTOPbIE MOXXHO COCTaBHUTH M3 # JJIEMCHTOB IO k (PIX

k
n

A
ancno pasio A ). [lomyunnn pasenctso A* = C*-P,, orxyma C! =2,
k

n!
Hcnons3ys ¢popmyust it A n Py, umeem: Cf=————.
kWn—k)!

Hpumep 19

CKOMBKMMH CTIOCO6aMM MOXKHO COCTaBHTH PACHHCAHHE Ha BTOPHUK,
ecnu u3yyarotes 10 npeMeToB U I0/KHO ObITh 6 YPOKOB (IOPSIOK Ypo-
KOB HEBaXeH)?

Ucnonssyem dopmysty mis uucna C* couetanuii u3 n aneMeHTOB NO k
10! 6!-7-8-9-10
614!  6!-1.2.3-4

u nonyuum Cy = =7-3-10=210 cnoco6os.
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Hpumep 20

Haiiti uncio quaroHanei n-yronsHuka.

HmeeM 1 ToUek MIIOCKOCTH, U3 KOTOPBIX HUKAKHE TPHU He JIeXaT Ha oJi-
Ho# npsimoii. COEMHMM 3TH TOYKM NOIIAPHO BCEMH BO3MOXKHBIMH CHO-

1 _
cobamu. Byaem nmets C; =#:M
(n—-2)!-2! 2

OTPE3KOB 1 OTPE3KOB ABIAIOTCA CTOPOHAMH MHOroyrojibHuka. Toraa
n(n-1) ne n(n-3)

T2
Ho#l hopMynoit UMeeM: y TpeyroabHuka ( AHaroHanei, y 4eTbIpexyros-
HUKa 2 AMaroHaiM, y NATHYrOJIbHMKA 5 AMaroHasei, y HIECTHYroIbHUKA
9 nuaronaneii v T. A.

oTpeskoB. M3 otux

nuaroHaneit Oyner: . B cooTBeTCTBHM C MOIyYEH-

Ipumep 21

B cKONbKMX TOYKaX MEpPEceKalOTCs AHATOHANHM BBITYKIOrO A-yrojb-
HHKa, €CJIM HUKAKKE TPH U3 HUX HC NCPCCEKalOTCs B OXHOMN TOuKe?

OnHa TOYKa nepeceueHus AMaroHaici BO3HMKAET 3a CYET ABYX AHAro-
o 4 n!
HajcH, T. €. yeTelpex BepumH. Mx Moxwno Bhi6pats C, = ———— =
4 (n—4)!
_nn=0)n-2)n-3) nrn-1)(n-2)n-3)

1-2-3-4 24 ’

4uC/I0 TOHEK NepecedeHus auaronancit. Io srtoii dopmysne nomysaem:
Y 4eTbIpeXyToJibHUKaA | TOUKa nepccedeHus AMaroHanei, y naTiyroabHu-
Ka 5 TOueK, y HIECTUYTOJIBHHKA 15 Touek u T. 4.

Takum o6paszom, HaluK

Hpumep 22

V Karu ectb ceMb pa3sHbix KHUT 10 MaTteMaruke, y Konu meBats kaur
no ¢usuke. CKOIBKAMH CIOCOOaMH OHU MOT'YT OOMEHSATBCA MATHIO KHU-
ramu?

7!
Kars moxeT BBIGpaTh MATH KHUI U3 CEMH C,5 =ﬁ= 21 cnocoGom,

Kona (nesasucumo ot Kartu) MoxeT BbIOpaTh NATH KHHUT M3 JEBATH
s 9 6:7-89
=l — 2
514! 1.2.3-4

obmena: C; -C; =21-126 = 2646.

=126 cnoco6amu. MUToro BOZMOXKHBIX BapHaHTOB

Ipumep 23

N3 nByx MaTeMaTHKOB M AecsTH (DU3HKOB HaZ0 COCTABHTH KOMHMTET U3
BOCbMH YENOBEK. B KOMUTET JO/KCH RYOHThL XOTS GBI OUH MAaTEMUTHK.
CKOJIbKHMHU CIIOCO0aMH 3TO MOXKHO C/IL.1aTh?




image9.png
B TakoM KOMHTETE MOTYT OBITB!
a) 1 marematk 1 7 HU3MUKOB;
0) 2 mateMatuka U 6 GpU3HKOB.
OB6CynHM ITH CUTYaUMH.

!
a) OnHoro MaremMaTka U3 JABYX MOXHO BbIOparts C :ﬁ =2 cno-
10! 8-9-10
cobamn, 7 ¢usnkos u3 10 MOXHO BLIOpath Cp =——=——" =120
7131 123

CﬂOCOGaMH. Bcero ke  MOXHO BblﬁpaTb 3TOT COCTAaB KOMHTETA
C}-Cl =2-120 = 240 cnocobamu.

2!
6) JlByX MaTcMaTHKOB U3 ABYX MOXHO BbiGpath C2 Zﬁ =1 cnoco-

. 101 7-89:10
Y6141 1.2.3-4
Obuwee uucno BuiGopo Takoro komurera: C)-Ci+Cl-Clh =

=240+210=450 cnoco6os.

Tak Kak cifyyan a ¥ 6 NPOUCXOAS[T HE3ABHCHMO (T. €. BMECTE HC MOTYT
ObITH peaU30BaHbi), TO UCTIO/IB30BAJIOCH CLIE OAHO NMPaBHIO KOMOUHATO-
pHky — npaBnio caoxenus. Ecnu neppoe neiicTBUE MOXKHO BBIIIONIHUTB
n, cnocobamu, Bropoe JelcTBHE — K1y cnocobamy, ..., k-¢ JeHCTBHE — ny
cnocobaMu, TO AeACTBHE, COCTOSLIEE B TOM, YTO BBINOJHAETCH OIHO
n060e U3 QefCTBUMI, MOXKHO BBINOJIHUTEL 1y + np + ... + n; cnocobamu.
Ha 370 npaBmio paccMOTpUM eLue mpuMep.

GoM, 6 dusukos u3 10 =210 cnocobaMu.

Ilpumep 24

CKonbKO cyuiecTByeT Aenurenci yncaa 210?

Paznoxum uucno 210 Ha npoctelie MHOXHUTEM: 210 = 2-3-5-7. Yucno
Jenurelneii, COCTOSIMX U3 MPOM3BENCHUA ABYX NMPOCTBHIX MHOMXHTENEH,

!
paBHO Cf = % =6 (uucna 6, 10, 14, 15, 21, 35), u3 npousBeneHUs
1
TpeX MpocTeIX MHOXHTENEH C, = % =4 (uucna 30, 42, 70, 105). Kpo-
M€ TOro, €CTh YEThIpE NPOCTHIX AeNuTeNs (yucna 2, 3, 5, 7), a Tarke camo
yucno 210 u 1. Becero nonydaem 6 + 4 + 4 + 1 + 1 = 16 nenutencii unc-
na 210.
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Ipumep 25
Hajiqure HarypalbHble 3HAY€HHA #, YIOBIETBODSIONIHE YCIOBHIO
C:, 6

I+l

c s
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Hcnons3yem ¢opMyITy Ui HaXOXACHHS HHCITa COUCTAHUI U3 1 JIIEMEHTOB

(n+1)4li(n-4)! _6 o (n+h)4 6
3(n-2)tnt 5’ n-3)(n-2) 5

win 10(n+1)=3(n* —=5n+6), um 0 =3n" - 251 + 8. KopHu 3T0r0 KBaa-

1o k. ITomy4nm ypaBHeHuUe:

1
PaTHOTO YPaBHEHHUS K = 3 (HeHaTypanbHOE YUCIO) U n = 8.

3aMeTuM, 4TO 10 CHMX NOpP PaccMaTpUBANMCh BHBI COSAMHEHHUH C pa3-
JIMMHBIMH 1 3JeMenTaMu. Ho HEKOTOpBIX M3 3TUX JIEMEHTOB MOTYT
ObITs M ONMHAKOBHIMU. Torza Bce MpHUBEACHHBIE (GOPMYBI JUIS HKCha
nepccTaHoBok P, uncna pasmemennii 4* u uucna coueranuit C* me-

usiorcs. He 6ynem yrnyGnsaTscs B pacCMOTPEHHE COEMHEHHH ¢ O/IMHa-
KOBBHIMH 37eMeHTamu. Ho ans wimocTpalisi paccMOTPUM, Hampumep,
TEPECTAHOBKH C OXMHAKOBBLIMU DJIEMEHTAMH.

TlepecTaHOBKH M3 1 3JIEMEHTOB, B KOKAYIO U3 KOTOPbIX BXOAAT #7} O/H-
HAKOBBIX 9JIEMEHTOB O/IHOTO THIA, /7, OANHAKOBBIX YJIEMEHTOB APYFrOro THIa,
..., Ny OIMIHAKOBBIX IEMEHTOB k-ro tuma (Mpu 3TOM my + my + ... +
+ 1, = 1), Ha3BIBAIOT NEPECTAHOBKAMM U3 1 DIICMECHTOB ¢ MOBTOPEHMS-
mH. VX uncio onpeznensieTcs no popmyne Cn(rtl,nl,.‘.,izk)=——L.
nlnt-..-n!

Hpumep 26

CKOJIbKMMHU CIOCO0aMH MOXHO PaclojioKHTh B sl IABE 3CICHBIC, Ye-
THIPC KPAaCHbIE M ILECTh XKEIThIX JaMIIOYeK?

Bcero umeercst 2 + 4 + 6 = 12 namnouek. Yucno cnocobos ux pacrno-
12! 7-8-9-10-11-12

= =13860.
21416! 1-2.1-2-3-4

noxenus C,(2;4;6) =
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1. CoenuHeHue U3 # FIEMEHTOB N0 £.

2. ITepeyncnute TpH BUAA COSAMHEHHH.

3. JlaiiTe onpezeneHue NEPECTAHOBOK M3 /7 IEMEHTOB.

4. Tlonstie paxropuana (n!).

5. Yucno nepecTaHOBOK P, U3 71 3IEMCHTOB.

6. Jlaiite onpeneneHue pasMewenuii.

7. Tipuegure GOPMYITY IS BEIYKCICHUS YHCIA Pa3MEILCHHUIT.

8. Onpeznenexne coueTanHit U3 17 DIEMEHTOB IO A.

9. Yucno C¥ coueranuit u3 n 3NEMEHTOB 10 .

10. ITepecTaHOBKHM U3 #7 YIEMEHTOB C MOBTOPEHUAMH.

11. Yucno C,(ny, #a, ..., H;) NEPECTAHOBOK M3 M 3EMEHTOB C MOBTOpE-
HUAMHA.
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I1pu paccMOTpeHHH NPOCTEMIIKMX BEPOATHOCTHBIX 33/1ay HaM MPHXO/H-
JIOCH MOACYMTHIBATb YUCIIO PA3INYHBIX NCX0A0B (KoMOuHaLwmit). Jns He-
GOJILIIOIO YuCHa BIEMEHTOB TaKME BBIYUCIEHMS CJI€1aTh HECIOXHO.
B GonpmMHCTBC crlyuaeB Takas 3aja4a APCACTABIACT 3HAYUTENbHYIO
cnoxHocTh. KoMOMHATOPHKOH Ha3bIBAIOT 06MACTE MAaTEMATHKH, KOTO-
pasi U3y4aeT BOMPOCH O YHCNE paslHYHbIX KoMOuHauuii (y/0BICTBO-
PAIOILMX TEM WIH WHBIM YCIIOBHAM), KOTOPbIE MOXKHO COCTaBUTb U3 NaH-
HbIX 3nemenToB. IlepBoHayanbHO KOMOMHATOPHKa (M TEOPUS BCPOATHO-
creif) Bosnukna B XVI B. B CBA3M € pacnpoCTPaHCHHUCM Da3iMYHBIX
a3apTHeIX Mrp. B Hacrosee BpeMs KOMOMHATOpHMKAa HCIIONB3YETCS B
Teopun nHboOpMaluu (KOXMPOBKA M JIEKOJMPOBKa), JIMHEHHOM Hporpam-
MHPOBaHNH (COCTaBJICHHUE PACMUCAHUI YPOKOB, IPY30TIEPEBO30K) U T. JL.

CHavana pacCMOTPHM HEKOTOPBIC 331a4i KOMOUHATOPHKH.

Tpumep 1

CKOJBKO CYIUECTBYET ABY3HauHbIX uncen?

Ilpu obpasoBaimu ymucen UCNodb3yloTcs Accatbh uuop: 0, 1, 2, ..., 9.
Tak xax yKHc/I0 ABY3HA4YHOEC, TO YHUCJIO ACCATKOB MOXKET IIPUHUMATE ONHO
M3 AeBsTH 3HaueHnii: 1, 2, 3, ..., 9. Uncao eannui npMHUMACT TC XKE 3Ha-
yeuns, u enie 0 (10 BapuanToB).




image2.png
Ecnu uudpa necatkos 1, 1o nudpa exunun MoxeT ObITh M060# 13 ae-
cati: 0, 1, 2, ..., 9. Ecim uudpa gecarxos 2, To uudpa eauHAI BHOB
Moxer ObITh moboi u3 pecsatu: 0, 1, 2, ..., 9, u 1. a. Toraa nomyvaem,
41O BO3MOXKHO 9 - 10 = 90 BapuauToB (4ucen). Pazymeercs, ux Jierko
suinucarts: 10, 11,12, ..., 99,

Hpumep 2

CKOMNBKO CYIECTBYET MATU3HAYHBIX YHCEJI, KOTOPbIE OJHHAKOBO YHTA-
10TCA CJIEBa HANPaBO U CTIPaBa HaJEBO?

OueBHIHO, YTO HA NEPBOM (COOTBETCTBEHHO, M Ha MOCNEAHEM) MECTE
MOXeT cToATh mobas uudpa (kpome Hyns) — 9 BapuanTos. Ha Bropom
(COOTBETCTBEHHO ¥ Ha MPEANOCICAHEM) MECTE MOXET CTOATh Jobas
uudpa — 10 Bapuanros. Ha TpeTbeM MecTe (B CEpefHE) TAKKE MOXET
cTosTh Jtobas uudpa — 10 BapuanToB. Toraa monyyaem, 4T0 BOZMOXKHO
9 - 10 - 10 =900 BapuanTOB (YHcen).

W3 paccMOTpeHHBIX NPHUMEPOB MOXHO CHOpPMYJIHpOBaTh KOMOHHA-
TOPHOE MPAaBUJIO yMHOKeHHA. IlycTh uMeeTcs # DIMEMEHTOB, M HAJO BbI-
Gpars U3 HAX OMMH 3a APYTHM k osieMenTos. Ec:n mepBplil 2JIeMEHT MOX-
HO BBIGpaTh #7; criocobGamH, MOCiie YEero BTOPOit JIEMEHT MOXKHO BhIOpaTh
1, cnoco6amMmn 13 OCTaBILKXCA, 3aTEM TPETHil DNEMEHT MOXHO BHIOpaTh 713
croco6aMu U3 OCTAaBLIMXCA U T. A., TO YUCAO CNOCO60B, KOTOPBIMH MOTYT
OBITb BEIOPaHBI BCE K 3/ICMEHTOB, PABHO TIPOM3BEACHHUIO 1y “ 1y * N3 * ... * M.

Tpumep 3

B crnopTéBHBIX COpeBHOBaHMAX y4acTBYIOT 10 komaug. CKOJIBKHMM
cnoco6amMu MOryT GsITh pacnpesieNieHbl 30/10Tast, cepedpsiHas 1 6poH30-
BbIE MC/IaJIM, ecny Jiobasd KOMaHJa MOXET TOJIYUHUTh TOJNBKO OJNHY Me-
nanp?

Haunem pacnipesiensaTs Mefanu ¢ HauMeHee lciiHOl. BponsoByio Me-
JaJib MOXET Moay4uuTh ojiHa u3 10 xomaunn (10 Bapunanros). ITocne storo
cepeOpsiHyI0 MCAallh MOIYUUT OJ(HA M3 ocTaBlumxcs 9 komany (9 BapHaH-
ToB). HakoHell, 30/10Tyi0 MeJalb MOMY4aeT OAHA M3 OCTaBIIMXCA 8 KO-
man1 (8 BapuantoB). CrnenoBaTeNbHO, 00LIEe YHCIO CrOCOGOB, KOTOPHI-
MH MOryT OBITh pacnpeneneHs! 30J10Tas, cepebpsinas # OpoH30BaA Mena-
1, pasro 10 - 9 - 8 =720. -

IIpumep 4

B 9 wracce usyuaercsa 10 npeameroB. Bo BTOpHUK JODKHSBI ObITH MPO-
BEZIeHbI 6 pa3MYHEIX ypokoB. CKOJIBKUMH cIIocO6aMH MOYKHO COCTaBHTE
pacnucaHue 3aHATUI Ha BTOPHUK?

TTo ananornu ¢ npuMepoM 3 Ha NEpBOM ypoke usydaeTcs Jio6oit u3 10
MPEeMETOB, HAa BTOPOM ypoke — jii060#i U3 ocTaBlunxcs 9 npeameToB, Ha
TPEThEM YpOKe — Jiio6o# M3 ocTaBIIMXCA 8 npeaAMeToB U T. A. TakuM 00-
Pa3oOM, pacriucarie MoXkHo coctaButhb 10 -9 -8 -7 6 - 5=151 200 cno-
cobamu.
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HepecranoBkn

Beeznem HEKOTOPbIE HEOOXOAUMBIC TOHSTHS.

CoenMHeHHeM U3 1 IEMEHTOB 1O k£ Ha30BEM BLIGOPKY k 2IEMEHTOB U3
1 pa3NNYHBIX EMEHTOB (k < n).

Ipumep 5

Ilyctb naHBI TpH paznUuHBIX 3nemeHTta (n = 3): a, b n c. Tlepeuncium
COGRMHEHHSA U3 TPeX SJIEMEHTOB 1o oxHoMy (k= 1):a, b, c;

COCAMHEHUS U3 TPEX IEMEHTOB 110 JiBa (k = 2): ab, ba, ac, ca, be, cb;

COEAMHEHHUS U3 TPeX 3eMeHTOoB 1o Tpu (k = 3): abc, ach, bac, bca, cab,
cha.

B 3aBHCHMOCTH OT TOrO, MMEET ST 3HAYEHHUE MOPSAOK IEMEHTOB Ml
HET, a TaKkKe OT TOrO, BXOAAT M B COCAMHEHUE BCE # 3IEMEHTOB WIIH
TOJILKO /& (TIpH ycioBuH k < n), pasnnyaloT TpU BHJIa COEANHEHUH: nepe-
CTAaHOBKH, pa3Memenus, coderanun. KoMGHHaTOpuKa U3ydaeT 4HCIIO
TaKUX COERMHEHHH (HO HE CaMU COCIMHEHHNS ).

CHauana pacCMOTPHM NPOCTEALINI BII COEAMHEHWI — MEPeCTAHOBKH.
CoenMHeHNs, KaXI0€ U3 KOTOPBIX COAEPXKHUT ¥ PA3NIMYHBbIX IJIEMEHTOB,
B3STHIX B OIpPEACICHHOM MNOPAIKE, Ha3bIBAlOTCAd MEPECTAHOBKAMMU U3 K
J5ieMeHTOB. J[pyrnMH CiOBaMM, UMeeTCs » MO3UUMIA (MECT), KOTopbie
Ha/l0 3aMOJHUTE 1 Pa3IMYHBIMU SIEMEHTaMH:

LT [ T[]

h MECT

Hpumep 6

PaccMoTpuM nepecTaHOBKH M3 TpeX 3JIEMEHTOB: &, b, ¢.

Ieo6X0aUMO pacTioNOXKUTE Ha TPH NMO3HLIMU TPU JJIEMEHTA.

Ecny Ha nepByro MO3MLKIO NOCTABHTH 3EMEHT g, TO BO3MOXHBI Nepe-
cTaHoBKH: abc, ach.

Ecny Ha MepBYIO NO3UUKMIO TOCTABUTH 3JIEMEHT b, TO BO3MOXHEI nepe-
CTaHOBKH: bac, bca.

Ecau Ha nepBy1o MO3HUMIO MOCTABUTH JIEMEHT C, TO BO3MOXHBI Nepe-
CTaHOBKH: cab, cba.

Bu/iHO, 4TO YHCIIO MEPECTAHOBOK U3 TPEX 31EMEHTOB PaBHO 6.

Boofiue, YHCI0 nepecTaHoBOK M3 /7 EMEHTOB 0003HAYalOT CHMBO-
nom P, (uutaercs: P u3 n). B nansom npumepe P = 6.

BoiBepem ¢opmyny umcaa P, nepecraHoBOK u3 n dneMeHToB. Vc-
nonb3yeM KOMOMHATOPHOE NPaBWIIO yMHOXCHUs. Ha repByio nosumiuio
MOXXHO NMOMECTHTH 1000 U3 K 3JIEMEHTOB, Ha BTOPYIO TTO3HLHMIO — JIIO-
Goii 13 octasumxcs (1 — 1) 2:1€MEHTOB, HA TPETHIO MO3MUHUIO — JIIOOOH U3
ocraBuikxcs (7 — 2) oneMeHToB # T. A. B pesynbrate nosyuum:
P =n(n=1Xn—2)-..-3-2-1. Pacniojoxxum MHOXHTENH B NOPAIAKE BO3-

pacranns. Umeem: P, =1-2-3-...- (n=2)(n-1)n.

"




image4.png
JLis npousseieHusi NEPBbIX /7 HATYPAIbHBIX YHCE] MCIOSB3YIOT CHM-
Bos n! (uuraetcs: n Gaxropuan), T.e. nl=1-2-3-..-(n—2)n— .
Mpu atom 1! =1 (1 0! = 1). Torna 4mnc;I0 BCEBO3MONKHBIX MEPCCTAHOBOK
3 /1 IMCMCHTOB BblYHCsAETCA NO hopmyie P, = nl.

Ipumep 7
Beruncnum:
a) P;=31=1-2-3=6(cM. npumep 6);
2....7-8- 1.8. .
)_:l 2...-7-8 9:7. 8 9=ﬁ:4-9=36;
27 1-2-7! 1-2-7¢ 2
5! (m+l)t  31-4-5-(m+])! _4~5-(m+1)!_4.5_20
m(m+1) (m-1)1-31 (m-1)tm(m+1)-3! (m+1)!
(rne me N ).
Hpumep 8
nl—(n—=1!
Peunm ypasnenue —(”—l—)— 1 (rne neN).
(n+1)!
VnpocTuM NeByIO YacTh YpaBHEHHS, MONL3YICh Onmpe/eneHueM $akTo-
— =(n=1! —D(n— -
puana: n(n—1)!—(n-1)! l’ - (n=Dli(n-1) Al, win n—1 l’
(n=-D!-nn+l) 6 (n=D-mn+l) 6 n(n+l) 6

1 0 = n* -~ Sn + 6. KOpHH 3TOTO KBAAPATHOrO ypaBHeHUs 7 =2 U n =3
JeHCTBUTE/ILIO SABJIAIOTCS HATYPAILHBIMA YMC/IAMH M DELICHUSAMH JaH-
HOT'O ypaBHEHUSI.

Ilpumep 9

CKONBKMMH CIOCOGAMH MOXHO PACCTaBUTH HA MOJIKE CEMb PA3THYHBIX
KHUT?

Yncno Takux crocoGOB paBHO YMCITY NEPCCTAHOBOK M3 CCMH dJIEMEH-
TOB, T.&. P;=7'=1-2-3-...- 7=5040.

IIpumep 10

Hmerorcss 10 pasnuuHbIX KHHWL, TPU W3 KOTOPBIX — CIIPAaBOYHUKH.
CkonbkMMH cnocofaMM MOXHO PaccTaBUTb 3TM KHHUTH Ha MOJIKE Tak,
4T0GHI BCE CIIPABOYHUKH CTOSLIM PAIOM?

Tak Kak CIpaBOYHMKHM NODKHBI CTOATH PAAOM, TO OyaeM paccMaTpH-
BaTh UX Kak oJHy KHMry. Toraa Ha nonke Hano paccraButh 10 -3 +1=28
KHHAT. DTO MOXHO caenats Py cnocobamu. Jiiia Ko U3 MOJIy4eHHbIX
koMOMHaluMi MOXKHO cAeNaTh P; NEPecTaHOBOK CTPaBOYHUKOB. TTosToMy
YUCNO CHIOCOGOB PacMoNOKCHUS KHUT Ha MOJIKE PaBHO MPOM3BEIACHHUIO:
Pg- P3=8!-31=40320 - 6=241920.

TIpumep 11

CKONBKO pa3M4HbIX MATH3HAYHBIX 4HCEl, B KOTOPBIX Lubphl HE I0-
BTOPSIOTCS, MOXKHO cOcTaBuTh M3 udp 0, 1, 3, 6, 9?




image5.png
W3 nmati uudp moxHo nomyyuts Ps nepectaHoBok. M3 HUX Hamo uc-
KIIOYHTH T€ MEPECTAHOBKH, KOTOPHIE HAYHUHAIOTCA C HYIA (T. K. TcpBas
uuppa B HHcne He MOXET ObiThb HyjeMm). UHCIIO TaKuX NEpECTaHOBOK
paBHo P,. Torna nomydaem: Ps — Py=5!—41=4!-5-41=41-(5-1)=
= 4! - 4=24 - 4 =96 nATHU3HAYHBIX YHUCEI.

Pasmemenns

CoeauHeHus, OTIHYAIOLIMECS JPYT OT APYFa COCTABOM JIEMEHTOB MIIN
MX [IOPSIKOM, KKIOE U3 KOTOPHIX COJIEPXKHMT k JIEMEHTOB, B3ATHIX M3 71
Pa3IMYHBIX 3NEMEHTOB, HA3bIBAIOT Pa3MeleHUsIMH U3 11 3]IEMEHTOB TI0 k
(k < n). lpyruMu CIIOBaMH, U3 1 DJIEMEHTOB BBHIGHPAIOT k DJIEMEHTOB U
pasMeLLaroT MX Ha k nosuuui. Yucno pasMelueHuit U3 1 IEMEHTOB 110 &
0603Ha4aioT cuMBOJIOM A’ (uuraercs: A us n 1o k).

Hpumep 12

PaccMOTpUM Tpu 3neMeHTa a, b, ¢ ¥ BBLIEIMM JBE MO3HLMK (1B MeC-
Ta). Byiem pasMewiats 3TH 3JEMEHTH Ha JIBA MECTA, YUUTbHIBas MOPSJIOK
CACNOBaHUsA 3NEMEHTOB.

MonyyaeM pasmewenus: ab, ba, ac, ca, be, cb. Yncno atux pasmeiue-
Huil 47 =6.

Honyunm dopmysty Ui BLIMUCIIEHHS YHCTAa Pa3MELeHHH # JIeMEHTOB
no k (k<n), T.e. A¥. OnaTbL yuTEM KOMOMHATOPHOE NPABUIO yMHOXKEHHS.

Ha nepBoe MecTo MOXHO MOCTaBUTS JIH0OOH W3 1 31IEMEHTOB, Ha BTOPOE Me-
0 — Jiro6oii U3 octaBlumxcs (n — 1) onemenToB M T. A. Toraa Ha k-e MccTo
MOJKHO NOCTaBHTb M0G0 13 n — (k— 1) = n— k + 1 oCTaBLIMXCS IEMCHTOB.

Tonyuaem: A,',‘ =n(n—1}n—-2)-...-(n—k +1). Yaobuee 3amucars 31y dop-
MyJly B Apyrom Buie. i 3T0ro yMHOXKHM M pasieinM MpaByIo 4acTs pa-

o nn=D(n=2)...(n—k+1)-(n—k)! _
BeHcTBa Ha (7 — k)! Tlomyyaewm: T

:I-2-3-...-(n—k)-(n—k+1)(n—k+2)-...-(n—1)n_ n! . Wak, ume-
(n—k)! (n—k)!

n!
em: A =———.
(n-k)!
OuepuaHO, YTO NPH k = # pa3MELIEHHUs MOXHO PACCMATPUBATH Kak Iie-
pecTaHoBKU M 4, = P, = n! (yuteHo, uto 0! = 1).

Ipumep 13

CKOJIBKO CYIIECTBYET TPEX3HAYHbIX 4UCeN], B KOTOPBIX LU(pPH pasnuy-
HbIE U HEYETHBIE?

Heuernsix uudp nate: 1, 3, 5, 7, 9. Vix Hamo pasMecTUTb Ha TPH 103K~




