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KombunHaTtopuka

« KombuHamopuka — pasgen mateMaTtukum, nocBsALLEHHbIN NOACHETY
KOSINYECTB pa3sHbIX KOMOMHALUNK 3NEMEHTOB HEKOTOPOro, 0ObIYHO
KOHEYHOro, MHOXeCTBa

Notchpua Bunbrenbm Jlen6Huy Bnes Mackanb

( 2110HA1646-14 HOsAGPsA 1716) — (19 nioHa 1623 — 19
HemMeLuKknn ounocod, maTemaTtuk, aBrycta 1662) — dopaHUy3CKM1N MaTemMaTuk,
Norvik, uU3unk, KPUCT, A3bIKOBEN, MeXaHUK, Pu3uK, nutepaTtop n donnocod

NCTOPUK, Aunnnomar 5



3agayu

1) CKonbknmu crnocodbamm 6 pasHbIX Nanok ¢ JOKYMEHTaMN MOXHO
paccTaBuUTb Ha NOJiKe?

2) Ipun paccrnegoBaHnM XULWEHUS YCTAHOBEHO, YTO Y MPEeCcTYynHMKa
LLUECTU3HAYHbIN HOMEpP TernedoHa, B KOTOPOM BCe LU pbl pasnnuyHbl
n HeT Hynen. Cnegosartenb, nosnaras, 4Yto nepebop aTux HOMepPOB
OOCTaTovHO ByaeT ogHOro - [ABYX YacoB, AONOXWUN O PACKPbITUN
npectynneHus. lNpae nu oH?

3) Ha nHomapke, ckpbiBwenca ¢ mecta AT, Obin TpexaHayHbIN
HOMeEp, B KOTOpOM nepBasg ungpa 2. CKorbko HomepoB HeEOH6XoaANMO
npoBepuTb No kaptoteke MBLAL, 4ToObl HAUTU HapyLINTENA?



[TpnHUKMNBI KOMOUHATOPUKA
[TpUHUMN CcrnoXeHus

OcCHo8Hble npuHUUnbl KOMbUHamMopPUKU:
[TpUHUKNN CrOXeHus.
[TpUHUMN YMHOXEHUS.

NMpuHUMN cnoxeHus

3apayva 1: B rpynne 7 geBywek u 8 toHowen. CKOMbKNMK
cnocobamu MOXHO BblbpaTb 1 YenoBeka Ansa paboTbl y 4OCKN?

PeweHue: 7+8=15

3apava 2: B rpynne 7 yenoBek MMEKT «5» NO MatemaTtuke, 9
4yenoBeK — «5» no gunocodun. B ceccum 2 ak3ameHa. M3BeCTHO,
4YTO 4 YyernoBeka caanu ceccuto oTNIMYHO. CKOMNbKO YenoBEK MMELOT
XOTS Obl O4HY NATEPKY B ceccumn?

PeweHue: 7+9-4=12




[TpUHUKMN cnoXeHnaA

« [NpuHuunn cnoxeHua: Ecnn oObeKT @ MOXHO NONy4YnTb N
cnocobamu, o0beKT b MOXHO NMONy4YnUTb M crnocodbamu,
TO 00BLEKT «a usiu b» MOXHO nonyynTb n+m-k
cnocobamu, rae kK — 3TO KONIMYeCTBO MOBTOPAOLLIMXCA
Crnocobos.

* TeopeTuko-MHOXXeCcTBeHHad dOPMYIMPOBKA
AUB=A+B—-ANB




[TpUHUKMN YMHOXEHUA

3apgada: Ha sepwinHy ropel BeayT 5 gopor. CKonbKMMU
cnocobamMmmn MOXHO NOAHATLCS Ha ropy U CryCTUTLCS C
Hee?

PeweHue: 5-5=25.

[TPUHUNN YMHOXEHUA: €CIN OOBLEKT @ MOXKHO MONYyYnTb
n cnocobammn, o6bLEKT b MOXXHO MOSy4YnTb M

cnocobamu, To 00beKT «a u b» MOXHO NOMNYy4YnTb M-n
cnocobamu.

TeopeTuko-MHOXecTBeHHad dOpPMYIMPOBKA
45| =4 |3




3agayu

* 13 3 3k3eMnnaApoB y4ebHMKa anredpsbl, 5
9K3eMnnsipoB y4ebHuka reomeTpum u 7
9K3EeMNNAPOB y4EDOHMKA NCTOPUN HYXKHO BblIOpaTh

Mo OHOMY 3K3EMMNAPY KaXaoro y4yedbHuka.
CKonbknumMmmn cnocobamm aTo MOXKHO caenaTtb?

PeweHue. [1o npyuHUMNY YMHOXEHUSA

3-5-7=105



3agayu

« OT goma Ao WKOnMbI CyLEeCcTBYeT 6 MapLUPYyTOB.
CKOonbknMuy cnocobamv MOXXHO AOUTU OO0 LUKOSbI
N BEPHYTbLCSH, €Cnn gopora «Tyga» u «obparHo»
MOET NO pa3HbIX MapLupyTam?

PeweHue. [1o npyuHUMNY YMHOXEHUSA

6-5=30



3agayu

* B kop3uHe nexat 7 pasnnyHbiX 6ok u 5 anenbCcuHOB.
Awa BbIOMpaeT N3 Hee A0NOKO UNu anenbCcuH, Nocne 4Yero
[TonnHa bepeT A6noko 1 anenbcuH. B kakom cny4vae
[ToninHa nmeet bonbLuyto cBoboay Boibopa: ecnun Awa B3An
A0NOKO UNK eCnn OH B35 anenbCuH?

PeweHune. Ecnu Awa B34 46510Kk0, TO NO NPUHLKNY
YMHOXeHus [NonnHa MoXeT OCyLLeCTBUTL CBOW BbIOOP

6-5=30 cnocobamun. Ecnn Awa B3san anenbcuH,
TO - 7.4=28 cnocobamu.
B nepBom cny4ae y lNonnHbl cBoboaa Beibopa bonbLuas.



3agayu

* B knacce 24 yenoseka. /13 HUX 15 yenoBek n3y4varoT

AHMMUNCKUNM a3blK, 12 — HeMeLuKkumn a3blK, 7 — 0ba A3blKa.

CKOJ1bKO 4HeJioBeK HE U3y4aloT H OOHOIo sA3blKka”?

* PeweHne. o NpMHUMNY CIOXEHNA 2 NONYyYUM
KONM4YeCTBO N04eN, N3ydarowmx aHrMMNCKUN Nnu
Hemeuknn 15+12-7=20. 13 obuiero 4ncna y4eHMKoB
Kflacca BblMTEM NONYyYEeHHOE KONIMYECTBO NIOOEWN.

24-20=4. 4 yenoBeka He N3y4yaeT HN OOQHOrO A3blKa.
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3amMme4yaHue

I/l' YMTaeTca «n pakTopman» 1 BbluUcnAeTca no popmyne
nl=1-2-3-...-n.

« Hanpumep, 31=1-2-3=6,

SI=1-2-3-4-5=120.

e CyuTtaroT, uto 0!=1
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[MepecTaHOBKM 6€3 NOBTOPEHUMN

e OnpepeneHuve 1

« [lepecTaHOBKOW N 3NEeMEeHTHOIro MHOXXeCTBa Ha3bIBaeTCs
ynopsgoYeHHbI Habop HENOBTOPSHOLLIMXCHA SNIEMEHTOB 3TOMO
MHOXEeCTBa AJIMHbI N.

* [Mpumep:
A= {a;b;c;}
* nepecrtaHOBKW. (a;b;c);(b;a;c);(a;c;b);(b;c;a);(c;a;b);(c;b;a)
* Yuncno pasmeleHnin n — afeMeHTHOro MHoOXecTBa 0603Ha4arT Pn U
BblYMCAETCA No OOpMYrie:

P. = n!
V4
 3apava: B komaHae 6 yenoBek. CKONMbKMMKU crnocodbamm MOXKHO

OCYLLECTBUTbL NOCTPOEHNE?

1)6 :6!:720 12



[lepecTaHOBKM C NOBTOPEHNAMN

e OnpeneneHue 2

* Yucno nepecTtaHOBOK N — 3NIEMEHTOB, B KOTOPOM 77, ANIEMEHTOB | —TOTO
TMna (i=1,k ) Bbl4MCNAeTCHa No oopmyrne

(n+ny+...+n)!

P .(n;,ny,...n. )=
nln,!...n.!

3aga4a: CKonbKo CrioB MOXXHO COCTaBUTb, NepecTtaBuB OYKBbI B CII0BE
«3K3aMeH», a B CJIOBe «MaTemMaTuka»?

PeweHue;

71=5040

!
10! =151200
213120111
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PasmelyeHne 6e3 NnoBTOpPEeHUN

e OnpeaeneHve 3

k -pasmeLleHnem 6e3 NOBTOPEHUI N—3NEMEHTHOIO MHOXECTBA
Ha3blBaeTCA YNOpsSA0YEHHbIN Habop ANWHBI K NonapHO pasnuyHbIX
9NeMEHTOB JaHHOro MHOXECTBA.

Npumep: 4 = {a;b;c} - 2 pasMeLeHnst:  (g;p)(a;c)(bsc)(bsa)(c;ak(c;b)
Uncno k- paamewieHmnn n aneMeHTHOro MHoXecTtBa 0b603Ha4YaeTcs
A,f N BblYMCIIAETCSH NO OOpPMYIrie:

!
i n!
A ==
%_ky
3apava: B copeBHOBaHUM yyacTBYIOT 12'KOMaHA, CKONbKUMU
cnocobamm oHM MOryT 3aHATb NPU30BblE MecTa?

!
12! =12-11-10=1320

A’ =
12 9' 14



Pa3melleHnsa ¢ NOBTOPEHUAMM

« OnpepeneHune 4

* Kk — pa3MeLLEeHNEM C NOBTOPEHUSAMU N—3NEMEHTHOIO MHOXECTBA Ha3blBaeTCs
YyNopsiAO4YeHHbI HAbOP ANWHbI kK 3NeMEeHTOB AaHHOMO MHOXECTBA.

* [lpnmep
= { ; D; C} «  2- pa3meLleHns C MOBTOPEHUAMM:
a;b)(bsa)(asc)(csal(bic)(c;b)(asaly(b;b)(c;c)

Uncno k — pasmeLLeHnn C NOBTOPEHUSMM BbIMUCIIAETCA NO oopMYyIie:
Ank — nk
3apayda: CKonbKo cywecTsyeT HOMEPOB MaLUUH?

Ay - Ay =12°-10°
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PeweHue 3anad
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3agayu

« 1)Ckonbknmun cnocobamm MOXHO COCTaBUTb CMUCOK U3
8 CTyOeHTOB, ecnun HeT nosnHoro cosnageHmns ®UN0O?

e PewleHune

P, =81=40320

17



3agayu

« 2)CKonbknmun cnocobamm MOXHO COCTaBUTb CMNCOK 8

CTYOEHTOB, TakK, YTODbI ABa yKa3aHHbIX CTyAeHTa
pacnonaranucb psagom?

e PeweHue

MO>XHO cumnTaTh ABOUX YKa3aHHbIX CTYOEHTOB 3a OAWH
OOBbEKT N cUMTaTb YNCNO NEPECTAHOBOK YyXKe 7
0O6BbEKTOB, T.€. P, = 7!=5040

Tak Kak 3aTuxX ABOMX MOXHO NepecTaBnATb Mectamm Oapyr
C Apyrom, HeobxoaMMO YMHOXUTb pesyrbraTt Ha 2!

P, -21="7121=5040-2 =10080
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3agayu

« 3) Ckonbkumun cnocobamm MOXHo pasgenutb 11 cnopTCMEHOB Ha
3 rpynnbl 1o 4, 5 n 2 yernoseka COOTBETCTBEHHO?

e PeweHune. Coenaem KapTouKkn: YETBIPE KAPTOYKM C HOMEPOM 1,
NATb KAPTOYEK C HOMEPOM 2 1 ABE KapTOYKM C HOMEPOM 3.
bynoem pasgaBaTtb 3T KapTOYKM C HOMEpaMm rpynn
cnopTCMeHaM, U Kaxgbin crocob pasgayn oyaet
COOTBETCTBOBATb Pa3dbMEHMNIO CNOPTCMEHOB Ha rpynnbl. Taknm
obpa3omM HamMm HeobxoaMMO nocHnTaTb YMCNO nepecTtaHoBoK 11
KapToYeK, Cpean KOTOPbIX YETbIpe KapTOYKU C OANHAKOBLIM
HOMepPOM 1, NATb KAPTOYEK C HOMEPOM 2 U OBE KApTO4KM C
HOMepOM 3.

11 6-7-8-9-10-11

450 1.2.3-4.1.2

P(4,5,2)
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3agayu

0 4) CKONbKMMKM crniocobaMm MOXKHO
BbI3BaTb NO oyepeaun K gocke 4
YYEHUKOB U3 /?

PeweHue. 3a4a4a CBOAUTCSH K

noacyeTy 4yucna pasmelleHnm ns 7
3/1eMeHTOoB no 4
7! 7!
A;‘: =—=4.5-6-7=840
(7—-4)! 3
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3agayu

« 5)CKOIbKO CYLLECTBYET YeTbIpeEX3HAYHbIX YnCer, Y KOTOPbIX
BCE UNdpPbI pasnnyHbI?

 PeweHue. B paspsane eanHul ToiCA4 HE MOXET ObITb HYNS, T.€
BO3MOXHbl 9 BapmaHTOB LUMQopbl.

B ocTtanbHbIX Tpex pa3psigax He MOXET ObITb LNdpbl,
CTOSILLEN B pa3pade eanHunL, ThicAY (Tak Kak Bce umdpbl
OOIMKHbI ObITb pasnnyHbl), MO3TOMY YMCIO BapUaHTOB

BblYMCIMM MO cbopMyrie pasmelleHmnn 6e3 noBTopeHuin n3 9 no
3

A; =9-8-7=504
[1o npaBuny yMHOXeHUS Nony4ynm 0. A93 = 4536
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3agayu

« 6)CKONbKO CyLLEeCTBYET ABOUYHbIX Yncen, annHa
KOTOpbIX He npesocxoant 107

* PeweHue. 3agaya cBOOMTCS K NOACUYETY YMCna

pa3MeLlEHNIA C MOBTOPEHUSAMN N3 ABYX SNEMEHTOB
no 10

—10 10
A =27 =1024
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3agayu

e 7)B nndot 9 ataxkHoro goma 3awnm 7 yernosek. CKONbKMMU
cnocobamm oHM MOryT pacrnpeaennTbcs No ataxam goma?

e PeweHune. OyeBMOHO, YTO HaA MNEPBOM ITaXXe HUKOMY He Hao
BbIXoanTb. Kaxkabin N3 7 4YenoBek MOXET BblOpaThb rnodon n3 8
aTaXken, NO3TOMY Mo NpaBuUNy YMHOXEHUS NONY4YUM

878 .m8 =87 =2097152
7

* MOXHO Tak e NMPUMeHUTL popmMyny Ans Yncna pasmMeLleHuin ¢
NOBTOPEHUAMM U3 8 (aTaxKen) nNo 7(Ha Kaxaoro 4YeroBeka ro
OOHOMY 3Taxy)

Ag =8’
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3agayu

« 8)Ckonbko 4yucern, meHbwe 10000 moxHO HanucaTtb €
nomoLibio undgp 2,7,07?

 PeweHue. Tak kak cpean umdgp ectb 0, To, Hanpmmep
3anucb 0227 cooTBeTCcTBYET Uncny 227, 3annucb 0072
COOTBETCTBYET vncny 72, a 3anmcb 0007
COOTBETCTBYET Ynucny 7. Takmum obpasom, 3agady
MOXHO PEeLUnTb, NCMOSb3ysa hopMyny yncna
pasmMeLleHUN C MNOBTOPEHUAMN

As =3+ =81
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