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I'pyna 3)

MareMaTHnka

Ypok 31-32 (anredpa)

Tema ypoky: [lepectaHOBKH, pO3MIIIICHHS, KOMOIHAIII1.

MeTa: 03HaMOMHUTH Y4YHIB 3 HOBUM MaTepiajioM; 3aKpIlUTH IMpaBWiIa CyMU 1 JOOYTKY;
JOCATTH 3aCBOEHHS OCHOBHHX MPABHJI Ta IMOHATH, a caMe: MPAaBWIO CYMHU 1 TOOYTKY,
NOHATT (aKkTopialy, pO3MIIICHHs, TIepecTaHOBKH, KoMOiHaiii. HaBuaTu mpakTuaHomy
3aCTOCYBaHHIO HAOYTHUX 3HaHb; PO3BUBATH yBary il MmaM'saTh; BUXOBYBATH 3aIlIKaBJICHICTh
MIPEIMETOM.

Marepianu 10 ypoky:

3akpinuieHHs1 MaTepiajly MonepeIHboro ypoKky:
IIpaBujio cymu i mpaBuiIo 100yTKY

CnoyaTKy pO3TrisiHEMO MPABUIIO CYMH:

AKIIO JIeIKUH eleMEeHT A MoOKHa BHOpaTM m crnocobamu, a eineMeHT B — n
crocobamu (mpudomy Oyab-siKUil BUOIp eJeMeHTa A BiJIPI3HIETHCS Bl BUOOPY €IeMeHTa
B), To Bubpatu A a6o B moxkHa m + n ciocob6amu.

Ilpuknao 1. B smuky 3Haxonutbest 7 OUMX 1 4 4opHUX KyibKd. Tonai BUOpaTtu OmHY
KyJbKYy: Ol1y a00 yopHy MoxkHa 7 +4 = 11 cnocobamu.

3p03yMmisio, 110 MPABUIIO CYMH MO>KHA PO3MOBCIOJIUTU HA TPH 1 O1JIbIIIE €JIEMEHTIB.

ChopmyiroeMo OpaBUIo J00YTKY:

SKIIO JCSKUM eJeMEHT A MOXHa BHOpaTH m crnoco0amu, a MICis KOXHOTO TaKoro
BUOOpY IHIIMK eneMeHT B MoxkHa BUOpaTu (HE3aJleKHO BiJl BUOOPY eleMeHTa A) — N
crocobamu, To napy 00’ekTiB A 1 B MoxHa BuOpatn mn cnocodbamu.

Ilpuknao 2. Y mkinpHil inaneHi € BUOip 3 3 mepumx 1 5 npyrux 6mon. Tomi o061 3
MepIIoro i apyroro 6iro1a MoxkHa ob6patu 3 - 5 = 15 criocobamu.

[IpaBusno 10OYyTKY PO3MOBCIOKYETHCS HAa TPH 1 OUTBIIIE €JIEMEHTIB.

Ilpuxnao 3. Ckiabku TpUIUGPOBUX YHCENT MOXKHA cKiactu 3 mudp 1;2;3;4;5, Ao B
yucii: 1) mudpu He MOBTOPIOIOTHCS; 2) ITU(PU TOBTOPIOIOTHCS.

Po3B’s13aHHS.

1) Maemo 5 cnocoGiB mist coreHb uucna (Man. 1). Ilicms Toro, sk Miclie COTEHB
3amoBHEHE (Hampukiaa, uudporo 1), 1 AecaTkiB 3anuimaeTbes 4 cnocobu. Mipkyrouun
JaJi, JUIs OOJUHUIG - 3 crmocoon. Omke, MaeMo: «5 crmoco0iB, 1 MICIS KOKHOro 3 HUX — 4,
1 TICII KOJKHOTO 3 HUX — 3 crmocoouy». 3a mpaBuiioM J00yTKy Maemo 5 - 4 - 3 = 60 uucen.

5-1\4-1\3T 5-5T-5TT

(man. 1) (mam. 2)
2) Sxmo nudpu y 9uciIi MOBTOPIOIOTHCS, TO HA KOKHE 3 TPHOX MICITh € TIO 5 BapiaHTIB
3amoBHEHHs (Mal. 2), 1 ToJIl BCiX uucen oyae 5 -5 - 5=125.

1. IlonsiTTs pakToOpiay.
Osnauennsn. dakrTopiaJoM YuciIa n, A€ N — IiJIe HEBIJA €MHE YHCIIO HAa3UBaIOTh
n00YyTOK BCIX HATypaJIbHUX Yucel Bia 1 70 n.




[To3nauatots 11e Tak n! Oxe, n! =1-2-3 -...- (n - 1) - n. 3a 0O3HAYECHHSIM NPUNMAIOTh
or=1.

=1
20=1-2=2
31=1-2-3=6

41=1-2-3-4=24.

Ilpuxnao 5. Cripoctutu Bupas 6!/5!.
Po3B’si3aHHS.

Maemo

2. Po3mimeHnsi.

Hexait mano MHOXWHY X 3 N €JIEMEHTIB X1,X2,. . .,Xn-1,Xn.

Osnauenns. Po3mimenHsM 3 n enemeHTiB no k (k<n) Ha3uBaroTh Oynb-sKy
BIIOPSAKOBAHY MIAMHOKMHY Y MHOKMHHU X, IPUYOMY JIBl Takl MIJMHOKHHH BBaXalOTh
PI3HUMH, SIKIIIO BOHU BIJIPI3HSIOTHCS CKJIAJIOM 200 MOPSJIKOM €JIEMEHTIB.

JIJist mO3HA4YEHHSI I[LOTO YMCJIa 3aCTOCOBYETHCS CIEIIaTbHUNA CUMBOJ A (uuTaerbcs:
«YHCIIO pO3MilIeHb 13 n 1o k » abo « A 13 n mo k». A — nepma 6ykBa ¢paHITy3bKOTO
CJIOBa «arrangementy, 110 03HAYA€E «PO3MIIICHHS, IPUBEICHHS Y TIOPSAIOK».

BuxopucroBytoun mo3HaueHHs (akTopiana, GopMmysly 3amHMCYIOTh y BHIJISAL

T

Ak

(n—k)

IIpuknao 6. Hexait nano muoxuny X = {1;2;3}. Toai mo onfHOMY MOKHA CKJIACTH TaKi
PO3MIIIEHHS:

(1), (2), (3) - ix byxe 3;

10 JIBA MOYKHA CKJIACTH TaKi PO3MIIICHHS:

(1;2), (1;3), (2;1), (2;3), (3:1), (3;2) - ix Oyze 6;

10 TPU MOKHA CKJIACTU TaKi PO3MIIICHHS:

(1:2;3), (1;3;2), (2:1;3), (2;3;1), (3:1;2), (3;2;1) - ix Oyxe 6.

KinbkicTs po3mMimens MoxHa 3arucatn 43 = 3; A7 = 6; A3 =6.

IIpuknao 7. Po3knan Ha 1eHb MICTUTh 6 ypOKiB. BU3HAUUTH KUIBKICTh BCIX MOMJIMBUX
pO3KJIaaiB pu BHOOpPI 3 9 mpeaMmeTiB, IpU YMOBI, IO KOAECH MPEAMET HE CTOITh Yy
pO3KJIal ABIYI.

Po3B’s3anHs. 3p0o3yMmino, 10 TaKUX PO3KIaaiB Oyie

. N M 1230, L 00 al

A’_m_i_ 193 =4.5.6-7-8-9=60480

Ipuknao 8. CKiabKU PI3HUX MPABUIBHUX APOOIB MOXKHA ckiacTH 3 yucen 1; 3; 5; 7;
11; 13; 17; 19, siki BUKOPUCTOBYIOTH ISl 3aITUCY YMCETBLHUKA 1 3HAMEHHUKA JIPo0y?

Po3p’s3anns. [Ipo6iB, y SKUX YHCENBbHUK HE JIOPIBHIOE 3HAMEHHUKY MOKHA CKJIACTH
A% mTyk, ane IMIIE MOJNOBMHA 3 HMX MpaBWwibHi. OTXe, IIyKaHa KiIbKICTH ApPOOiB

1 ,, 1 B 1 8 1 _
E.Anzi-mzi-azi'?'g—ZE

3. IlepecTaHOBKMH.

Osnauenns. Bynb-ska BIOPsAAKOBaHA MHOYKHMHA, SIKa CKJIAAA€ThCS 3 3aJaHUX N-
CJIEMEHTIB, HA3UBAETHCS HEPECMAHOBKOIO I3 N-e/leMeHmIs.

Yucno mepecTaHOBOK 13 N-eJIEMEHTIB IMO3Ha4yalTh depe3 P. P — meprma OykBa

(bpaHIry3bKOT0 CIIOBa «permutationy -- «IepecTaHOBKI.



KinpkicTh mepecTaHoOBOK 3 N €IEMEHTIB MO3Hau4at0Th Py. 3 03HaUeHHs BUILIUBAE, 110 Py
=A% Tom BPaXOBYIOUHU Q)opMyJIy st A% 1a 0! = 1, maemo:

e ?’1
Pr = Ay mm' 0 -T=mn

Orxe, Pn =

Ilpuxnao 9. CKiJIBKOMa croco6amMu MOKHA PO3CTABUTH Ha MOJIUII 6 KHUKOK?

Po3p’s3annsa. OueBWaHO, IO IIyKaHa KUIBKICTh CIIOCOOIB JOPIBHIOE KIJIBKOCTI
NIePECTaHOBOK 3 6 eneMeHTIB (KHUr): Pg=6!=1-2-3-4-5-6="720.

Ipuxnao 10. CKiIbKHM PI3HUX YOTUPHUIIM(DPOBUX YKCesl MOXKHA cKkiacTu 3 1udp 0; 1; 2;
3, AKIIO B KOKHOMY YHUCJ1 JKOHA 3 TU(P HE TOBTOPIOETHCA?

Po3p’s3anns. 3 wotupbox uudp 0; 1; 2; 3 moxkna yrBoputH P4 mepectanoBok. Ase Ti
MEePECTAaHOBKHU, SKI MOYMHAIOTHCA 3 0 He OyAyTh 3amucamMu YOTUPUIIU(DPOBUX YHUCEN,
TaKuX MepecTaHoBok — P3. OTxke, lIykaHa KUIbKICTh YOTUPULIM(PPOBUX YUCET JOPIBHIOE
Py-P3=41-31=31(4-1)=6-3=18.

4, KomOinauii (cmosiyueHHs).

Hexaii naHo MHOXHHY X 3 €IEMEHTIB X1, X2,..., Xn-1, Xn.

Osnauenns. KomOinamiero (cnomydeHHsM) 3 n eneMeHTiB 1o k (k < n) Ha3uBaroTh
OyIb-Ky 1T MHOXXHHY Y MHOXHHHM X; MPUUOMY JIBI Taki MiJMHOXUHHU BBaXarOTh
PI3HUMHU, SKIIIO BOHH BIJIPI3HSIIOTHCS CKIIAJIOM.

Yucno BciX KOMOIHAINIHM 3 N—€JIEMEHTIB 10 k—eJIEMEeHTIB IT03HAYA€THCSI CUMBOJIOM =
(urTaETHCA: «IUCI0 KOMOIHAaIH 13 n 1o k» abo «11e 13 n 1mo k»)

C — nepia 6ykBa (hpaHIy3bKOr0 ClI0Ba «combinasion» «KOMOIHALIIS.

VY 3arajibHOMy BUIAJKy 4YHCIO KOMOIHAIM 13 n-€JIeMEHTIB BU3HAYAETHCS TaKOKO

k_ nt

dopmymoro: e (n-k)k
X 6r  4!-5-6 5-6
Hamnpukian, = 216 —2y 2!-4 2 -
Ilpuknao 11.Y Ba3i 6 uepBoHuX 1 4 OuMX TposHAM. CKITbKOMa croco0amu 3 Basu
MOKHa BUOpatu: 1) Tpu TpossHIMW; 2) B1 YEPBOHI 1 OJHY OLTY TpOsIHAY?
Po3p’s3anHd. 1) Ockinbku TOpAJOK BUOOPY HE Ma€ 3HAYEHHSA, TO BHOpaTH TpuU
tposiau 3 10 moxkna C3p ciocobamu.
s 10: _7!-8-9-11:_8-9-1112120
la = = = .
31(10 — 3) 317 1-2-3 (crocobiB)
2) JIBi uepBoHi TposHam MoxHa BuOpatm C% cmocobamm, a ommy Oimy — Cly
cnocobamu. Tomy BUOpaTH J1B1 UepBOHI 1 OJIHY O1Ty TPOSIHIU MOKHA criocodamu. MaemMo

s O 4  41-5-63!-4_ .. .
Clae—mTna—n & 3 T ocosin
Bﬂacmueocml KOM61Haulu.'
1. ¢l =
2. cri_grwM=h
m " n+l

3. Ccr+cit=cr

m+1

4, CO+ChL+C2+..+Ch=2"



SIko B KOMOIHATOPHIM 3a/1a4l HEOOX1THO BUOpATH K €JeMeHTIB 3 n, TO BaXJIUBUM €
MUTaHHSI — HEOOX1THO BPaxOBYBAaTHU MOPSIOK CIIAyBaHHS €JE€MEHTIB 4 Hi. Bix 1poro
3ICKUTH AKY (PopMyiy (KOMOIHATOPHY CXeMy) HEOOX1THO BUKOPHUCTOBYBATH:

SKIIO TIOPSIOK Ma€ 3HAYCHHSI, TO BAKOPUCTOBYEMO AX | sxmo mi — 1o CF .
IIponoHy€eTHCSI HACTYNMHA 3a7a4a-cXxeMa.
B knaci 20 ygniB. CkilbKOMa CII0co0aMH 3 IIbOTO KJIACY MOYKHA BHOPATH...

CTApOCTy ¥ MOr0 3aCTYMHUKA JIBOX YEPTOBUX
OO60B’s13KH pi3Hi! O00B’s13KH 0THAKOB1!
[Topsimok Mae 3HAUCHHS. [Topsimok He Ma€e 3HAYEHHSI.
201 201 19-20
i _ """ — L] = - = -
5 =18, 19-20 = 380 5 = 5178 5 190

JdomaiHe 3aBIaHHSA:
Po3B’s13aTn HacTymHI 3a1a4i:
1. B marasuni € 8§ BuaiB IyKepok y KopoOkax. CKUIBKH BCHOTO MOXXHA YTBOPUTH
Ha0OpIB, KOXKEH 3 SIKUX CKJIAA€ThCS 3 TPbOX BUJIIB IYKEPOK?
A Bis B Tolf Sr e A

S i 2 4 TANE

336 6 8! ;‘ 56 112

2. YemrioHat, B sikoMy OepyTh y4acTh 18 KOMaH] MPOBOAMUTHCS B JBa Koyia (TOOTO
KOXKHA KOMaHJa JBI4l 3yCTPIYAEThCSA 3 KOXKHOIO 3 PEIITH KoMaHn). BusHauutu, sika
KUIBKICTb 3yCTplueil Mae OyTH MPOBEIECHA.

e A B [T I
288 153 | 306 |- 18! 612 |

3. CKiIbKHM BCHOTO PI3HUX H’ﬂTEﬁI/;(bPOBHX yucen (0e3 MOBTOpeHHs 1U(dp) MOxKHA
ytBoputH 3 uudp 1; 2; 3; 4; 57

O TR e Pl J

120 } 720

24 i 80 3 100

| S . -

4. CKITBKH BCHOTO PI3HUX YOTHPUIUPPOBUX uuces (0e3 MOBTOpeHHS Iudp) MOKHA
ytBoputy 3 uudp 0; 2; 4; 6; 87 -
A B v A r a

120 | 48 96 24 iHma signorias

5. CKUTBKH BCHOTO PI3HUX TMEPIIUX MAPHUX IBOIU(PPOBUX YKMCENT MOKHA YTBOPUTH 13
uudp 1; 2; 3;4; 5; 6; 7 He TOBTOPIOIOYM LU(P y YnCIax?
T R R R

} 12 18 ‘ 21 \ 24 42

6. CkinpkoMa crioco0aMu MOXKHA BUOpATH 2 OJIBI 1 3 Py4YKH 3 5 PI3HUX OJIBIIB 1 6
PI3HUX PY4OK?

A B ' B : r T 11
200 ' 120 400 . 30 180

3BOpPOTHIii 3B'5130K
Viber/Telegram 0932186792
E-mail vitasergiivnal992@gmail.com

"' y moBimomJieHHi 3 /3 He 3a0yBa€M BKa3yBaTH Mpi3Bullle, TPYIy i 12Ty YPOKY.


mailto:vitasergiivna1992@gmail.com

Joaarok 1: Bubip mpaBuiia CyMu 4 100y TKY

Bubip npasujia KoMOiHATOPHOrO 101ABAHHA
i KOMDIHATOPHOIO MHOMKEHHS

Akuo 3 enementis 4 1 B rpeba subparn

o

abo A, abo B

v

IlpaBu.ao cymm
Aruwo enement A
MO¥kHa BHOpaTH m

crnocobamu, a
eneMeHT B —n
crocodamu, To BHOIP

A abo B MoxHa
YAHCHUTH M + N

crnocobamu

~

14,18

'

[paBu.jo nodyTRY
Axwo enement A
MOXKHA BHOpaTH m

cnocodamu, a
eneMmMeHt B —n
cnocodamu, To BHO1P
A1 B MoxkHa
JATHCHHTH M - R
cnocobamu

HMonarok 2: Bubip po3MilieHHs, TEPECTaHOBKY YU KOMOIHAIIi1

Uu BpaxoByeTbcs NOpHA0K
PO3MILLIEHHA eleMeHTIB?

Tak Hi
Un BCl eteMeHTH R Kom6Ginauii
. I
BXOAATh ¥ CIONVKY' i r
Tax Hi mt(n—=m)!
[Tepecranoskn Posmimenns
o "IT
P =n! -
" - (m—m)!




