Tema 1 1

KomOunaTopHsie popmyJibl

[TycTs MMeeTcss MHOXKECTBO, cocTosdAlee U3 N anemeHToB. O0o3HauuM ero U, .
IlepecTaHOBKOM M3 N 2JJIEeMEHTOB HAa3bIBaeTCAd 3aJaHHBIA TMNOPAAOK BO
MHO:KecTBe U, .

[Ipumepsl nepecTaHOBOK:
l)pacnpenenenue N pa3IMYHBIX JOJDKHOCTEH Cpeau N YENOBEK;
2)pacnoJIOKEHHE N Pa3IMYHBIX IPEAMETOB B OJHOM PSY.
CKOIBKO pa3IM4HBIX NEPECTAHOBOK MOHO 0Opa3oBarh BO MHoxecTse U, ?

Yucno nepectaHoBOK 0003Havaercs P (duraercs “P us n”).

UroObl BeIBeCTH (OPMYJy YHCIA MEPECTAaHOBOK, MPEACTaBUM cebe N sueek,
NpOHYMEpOBaHHBIX Yuciaamu  1,2,...n. Bce mepectaHoBku OyneM 0Opa3oOBHIBATH,
pacmnoJiarast JIEMEHTBI Un B OTHX sUeliKax. B mepByro s4eiiKy MOKHO 3aHECTH JIFOOOM
U3 N DJIEMEHTOB (MHA4Ye: TEPBYI SUYEUKY MOXKHO 3aloJHUTh N  pa3udHbIMU
croco6amu). 3aroJHUB MEPBYIO STYEHKY, MOKHO HaTH N—1 BapuaHTOB 3aIlOJTHCHUS
BTOpO# stuciiku. Takum oOpazom, cymiectByer N(N—1) BapuaHTOB 3allOJHEHUS ABYX
nepBbIX siueek. [Ipu 3amogHEHWH MEPBBIX JABYX SUEEK MOKHO HAMTH N—2 BapuaHTa
3aI0JIHCHUSL TPEThEU AYEHKHU, OTKYAA MOJYy4aeTCs, YTO TPU SYECUKU MOYKHO 3aNOJTHUTH

n(n-1)(n-2) cnocobamu. IIpomommkas 3TOT mporecc, HOIYIHUM, YTO YUCJIO CIOCO00B
3amosHenus N siueek pasHo N(n—1)n—2)..3-2-1. Orcrona

P,=n(n-1)(n-2)....3-2-1

Yucno n(n — 1)(n — 2)...-3-2-1, TO ecTh NMPOU3BEACHUE BCEX HATYPATbHBIX YUCEI
ot 1 g0 N, Ha3bIBaeTcs "N-daktopuan" u o6o3Havaercsa n! Otcroga P, =n!

Ilo onpenesnenuro cuuraercs: 1!1=1; 0!=1,

[Ipumep. CKOJBKO CYIIECTBYET BapHaHTOB 3aMEIICHHS S5-TH Pa3IUIHBIX
BaKaHTHBIX JOJDKHOCTEH 5-10 KaHauaaTaMu?

51=5.4.3-2=120 .

Pa3smemeHusiMu M3 N 3JeMeHTOB MO0 K 3jieMeHTOB OyaeM Ha3bIBaTh
yHopsiiouYeHHbIEe TOAMHOKeCTBa, cocTosinme W3 K 3iemeHToB MHO:KecTBa U,
(MHO€eCTBa, COCTOSINEro U3 N 3jeMeHToB). Uncio pasMereHuit u3 N 31eMeHTOB 110 K
AJIEMEHTOB 0003HaYaeTCs A,': (unraercs "A u3 n mo K").

OaHo pa3menieHHe U3 N 3JIEMEHTOB MO K 3JieMEeHTOB MOKeT OTJINYATHCS
OT APYroro Kaxk HadtopoM 3J1eMeHTOB, TAK H MOPSIKOM HX PACIIOJI0KEeHHUSI.

IIpumepbl 3aaa4, NPUBOASIMX K HEOOXOAMMOCTH TOACYeTAa YHCJIA
pa3MeneHuu
1) CkoibkuMu criocobamMu MOXXHO BbIOpaTh W3 15 denmoBek 5 KaHAWIATOB U
HA3HAYUTh WX HA 5 pa3JauIHBIX JOJDKHOCTCH?
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2) CkonbkuMH crioco0aMu MOkHO 13 20 KHUT 0TOOpath 12 U paccTaBUThH UX B psiJ] HA
NOJIKE?

B 3agauax o pasmemieHusx mosaraercs K< n. B ciyuae, ecium K =n, To 1erko
HOJTy4YUTh Arlf =P, =n!

Jlng mojcuera A HCIOJB3YyeM TOT JK€ METOJ|, YTO WCHOJb30BAICS JJIst
mozxcyera P, Tonmbko 31ech Bo3bMeM Jmib K sueek. IlepByro sdeliky MOXHO
3aMoJHUTH N croco0aMu, BTOPYIO, NP 3aMOJHEHHOM MepBOM, MOXKHO 3aMOIHUTh N—1
crmocobamu. Takum oOpaszom, cymiectByer n(n — 1) BapHaHTOB 3alOJHEHUS IEPBBIX
IBYX siueeK. MOJKHO MPOJOJDKATh JTOT MPOLECC A0 3alOJHCHHS IMOCciaeaHer Kk—i
STYeHKH. DTy SYEHKY TMPU 3aMOJHEHHBIX MEpBBIX K — 1 sdeiikax MOXHO 3aroJHUTH
N—(k-1) (mm n—k+1) cmocobamu. Takum oOpa3oMm, Bce K siueek 3amoHSIOTCS
YHUCJIOM CIIOCOOOB, paBHBIM

n!
n(n-1)(n-2)...0—k +2)(n -k +1) “h_K)!
Orcrona nonyuaem: A = (#_lb

[Ipumep. CxoAbKO CYIIECTBYET Pa3IMUHBIX BapUAHTOB BbIOOpaA 4-X KaHAUAATYp
u3 9-Tu crienuanucToOB JUIS MOE3KH B 4 pa3IMYHbIX CTPaHbI?

| |
A ¥ ¥ _9.8.7.6-302

C(9-4)! 5

CoveTaHusiMd #u3 N JJIeMeHTOB MO K 23j1eMeHTOB HAa3bIBAIOTCH
MOJMHOKeCTBa, cocTosimue U3 K 3jeMeHTOB MHoOecTBa U, (MHOXeCTBa,
COCTOSIIErO U3 N DJIEMEHTOB).

OnaHO coyeTaHue OT APYroro OTIHYAETCH TOJbKO COCTABOM BbIOPaHHBIX
3J1eMEHTOB (HO He MOPSJIKOM HUX PACIIOJI0KEHNS], KaK y pa3MelleHuii).

Yucno coueranuii u3 N AIEMEHTOB 10 K 311eMeHTOB 0003HavaeTCsI Crlf (untaercs
"C u3 n mo k").

[Ipumepsl 3a1a4, NPUBOISIIMX K MOJICUETY YHCJIA COYCTAHUM:
1) CxonbKO CYIIECTBYET BapHAHTOB BBIOOpa 6-THM 4eNoBEK W3 15 KaHAWIATOB IS
Ha3Ha4YeHUs Ha pabOTy B OJIMHAKOBBIX JOJDKHOCTSIX?
2) Cxonbkumu crioco0aMu MOKHO U3 20 KHUT 0ToOpath 12 kHUr?

BeiBenem ¢opmyny aas  moacdera  4ucia coderanwil. Ilycte mMeercs
MHOkecTBO U, M HyXHO 00pa3oBaTh YHOPSJAOYEHHOE MOJMHOMXKECTBO MHOKECTBA

U,, coaepxariee K anemMeHToB (TO ecTh 00pa3oBarh pa3melnieHue). Jlemaem 3To Tak:
1) BeIenMM Kakue-mOo K 31eMeHTOB W3 N AeMeHTOB MHOXecTBa U, D10, coriacHo

CKa3aHHOMY BBILIE, MOXKHO cjenath C{ crocobamu;
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2) YIopAAOYUM BBIACIICHHLIC k QJICMECHTOB, UTO MOHO CACIAaTh Pk = k' CHOCO6aMI/I.
Bcero moxn0 IIOJIYyYHUTDb C:: . Pk BAapHAHTOB (YHOPHILO‘IGHHBIX HOI[MHO}KCCTB), OTKyaa

CIEIYyeT: A,'f :C,']‘ - B , T0 ecTb

ck_A__ )
" B (n=k)k!

[Ipumep: 6 yenoBek u3 15 MOKHO BBIOPATh YHUCIOM CIIOCOOOB, paBHBIM

e 15! 15-14-13-12-11-10

15: = :5005
9lo! 6:-5-4-3-2

HecnoXxHO MOHSTH, YTO OCYIIECTBUTHh BHIOOP MOJAMHOKECTBA M3 M 3JIEMEHTOB
MHO’KECTBa, HACUYWTHIBAIOIIETO 71 DJIEMEHTOB, MOKHO, BBIOpAaB 7 — m DJIEMEHTOB,
KOTOPBIE HE BOMAYT B MHTEPECYIOINIEE HAC MTOAMHOXKECTBO. OTCI0/1a CIeayeT CBOMCTBO
YyHrcJjia COUCTaHUM

cr=co

D1y hopMyiTy MOXKHO J10Ka3aTh, UCNOJb3Ys Gopmyiy (1).

3amayn Ha MOJCUYET YMCJa MOJMHOXKECTB KOHEUHOTO MHOKECTBA HA3bIBAIOTCS
KOMOUHATOpHBIMU. PaccMOTpUM HEKOTOPBIE KOMOMHATOPHBIE 33aUH.

1.3 cemu 3aB0J0B OpraHu3anusi J0JbKHA BbIOpaTh TPU JUJISL pa3MEIICHUs! TPEX
pazIMYHBIX 3aKka30B. CKOJBKUMH CIIOCOOAMU MOKHO Pa3MECTUTh 3aKa3bl?

Tak kak M3 yCJOBHS SICHO, YTO KaXABIM 3aBOJ] MOET JIMOO MOJy4YUTh OJUH
3aKa3, 100 He MOJYYUTh HU OJHOTO, U YTO BHIOpAB TPH 3aBOJIa, MOXKHO MO -Pa3HOMY
Pa3MECTUTh CPEAN HUX 3aKa3bl, 3/16Ch HY>KHO CUUTATh YMCJIO Pa3MEIlCHH

7!
AS="=7.6-5=210
41
2.Ecnm u3 TekcTa 3agaun 1 yOpaTh ycloBre pa3audus TPeX 3aKa30B, COXPAHUB
BCE OCTalbHbIC YCJIOBHS, MOJIy4YMM JpYryro 3anady. Temepp cmoco0 pa3MerieHus
3aKa30B OIIPpCACILICTCA TOJBKO BI)I60p0M TpOﬁKH 3aBOJO0B, TaK KaK BC€ 3TH 3aBOAbI
moJydyar OAMHAKOBBLIC 3adKa3bl, M 4YHCJIO BapHaHTOB OIPCACILICTCA KaK 4YHCIIO

COYETaHUH.

I
73 L -35
4.3

3.Umetorcs 7 3aBojmoB. CKOJBKMMH CHOCO0aMU  OpraHu3alusi MOXKET
pa3MeCTUTh Ha HUX TP PAa3JIMYHBIX IMPOU3BOJCTBEHHBIX 3aka3a? (3aka3 Helb3s
JIpOOUTH, TO €CTh PACIIPEACIATH €r0 HAa HECKOJIbKUX 3aBOJIax).

B oTimume oT ycrnoBus mepBOM 3a7adM, 3/1eCh OpPTaHU3AIUs MOXKET OT/IaTh BCE
TPH 3aKa3a MepBOMY 3aBOJIy WM, HAlpUMeEp, OTIaTh JBa 3aKa3a BTOPOMY 3aBOAY, a
OJIMH - CEIbMOMY.
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3amaua pemaercs Tak. IlepBbIii 3aka3 MOXET OBITb TIOMEIICH CEMbIO
pa3IMYHBIMU croco0aMu (Ha TIEPBOM 3aBOJI€, Ha BTOPOM U T.1.). [lomecTuB nepBbiii
3aKa3, MMEEM CEMb BapUAHTOB TMOMEIIEHUS BTOPOro (MHAUe, KaXIbIH CIOCO0
MOMEIIIEHUS IEPBOT0 3aKa3a MOXKET COMPOBOXKIATHCS CEMbIO CTIOCOOAMU TOMEILICHHSI
BTOpOro). Takum oOpazom, cymecTByeT 7-7=49 croco6oB pa3MelieHus MepBhIX JIBYX
3aka30B. PazmecTnB X KakuM-1ub0 0O0pa3zoM, MOKEM HAlTH 7 BApUAHTOB TTOMEIICHHUS
TpeTbero (MHAue, KaXIbIA CHOCO0 pa3MemieHUs] MEPBBIX JABYX 3aKa30B MOMKET
COIMPOBOXKIATHCA CEMBIO PA3IUYHBIMH CIIOCOOAMM TIOMEIIEHUS TPEThEro 3aKas3a).
CnenoBarenbHO, CYIIECTBYIOT 49-7=7° croco6os pa3MenieHust Tpex 3akazoB. (Ecmm
OBl 3aKa30B OBLIO N, TO MOIYYHIOCH ObI 7" CIIOCOGOB pa3MeIeHHUs ).

4.Kak pemars 3agady 3, €ciaM B €€ TEKCTe BMECTO CJIOB '"pa3iu4HBbIX
IIPOM3BOJICTBEHHBIX 3aKa3a" IMOCTaBUTh 'OJMHAKOBBIX MPOWU3BOJCTBEHHBIX 3aKaza'?
OT10 TpynHas 3agada. Huke npuBoAuTCS aHalorvyHas 3aaada— 3amada V cC
pELICHHUEM.

5.J1o6aBum Kk ycioBuiO 33amauu 1 oaHy (pasy: opraHuzanus Takxke JOJDKHA
pacnpenenuTh TPU Pa3IMYHBIX 3aKa3a HA HU3TOTOBJIEHUE JIEPEBSHHBIX MEPEKPBITHIA
cpeau 4-x neconwiok. CKOJBKHUMH CIoco0aMu MOTYT OBbITh pacIpesesieHbl Bce
3aKa3bl?

Kaxnpii u3 A73 CIIOCO00B pacmpeneieHuss 3aKa30B Ha 3aBOJaX MOJXKET
COMNPOBOXKAAThCS Af crocobamu pasMeIIeHns 3aKka3oB Ha jieconmikax. O01ee 4ucio

BO3MOJKHBIX CITOCOOOB pa3MeIleHNs BCEX 3aKa30B OYyAEeT paBHO

A?-Aj’:ﬂ-f:n
4 1

6. Pudnrepckas dupma mnpeasaraeT Ha Opoaaxy S5 OoJbIIMX KBapTUp U 4
MaiorabapuTHBIX KBapTUpbl. baHk HamepeBaeTcsi KyNnuTh 4KBAPTUPBI, TPUUEM CpEAU
HUX HE JOJDKHO OBITh OoJiee NByX MajoradaputHbIX. CKOJBKO BapHAaHTOB BBIOOpaA
umeer 6aHk?

bank MoxeTt KynuTh 4 00JbIINE KBApTUPHI. Y HETO €CTh BO3MOXKHOCTh BBIOpATh
4 W3 5-TU mpemsiaraéMbIX KBapTHP, W YHCJIO BapUaHTOB 3/IECH PaBHO Cé =5. Ecim
O0aHK pEIMT KYIUTh TPU OOJBINHME KBAPTHPHI W OJHY MaJoTabapHTHYIO, TO YHCIIO
BapUaHTOB BbIOOpa y HEro OyaeT paBHO 4C53 =40. Ecimm Oyaer NMpUHATO pEIIeHUE
Ky[UTh JIB€ MajOra0apWTHBIX KBApTUPhI M JBE OOJBIIUX KBAPTUPHI, TO YHCIIO
BapUaHTOB OyJI€T paBHBIM CfC52 =60. Takum obpazom, y 6anka ectb 105 BapraHTOB
BBIOODA.
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3agayum ¢ penmieHUAMHU.

3agaua l.

CKOJIbKUMHU Pa3IMIHBIMH CIIOCOOAMHM MOYHO PacCTaBUTh Ha TOJIKE COOpaHue
COUMHEHUH, cocTosiiee u3 10-Tu TOMOB, MPU YCIOBUHU, YTO TIEPBBIA U MSATHIM TOMA HE
JIOJDKHBI CTOSITH PAJIOM.

3amaua Il.

ABTOKOMOMHAT wWMeeT 7 aBTOMOOWIIeH Maol rpy3omnoabéMHOCTH U 10
OosbIIerpy3HbIX  aBTOMOOWieH. HyxHo BeIOpaTh 3  aBTOMOOWIST  MaJion
IPY30TIOABEMHOCTH i1 OOCHy)XMBaHHMsI TpEX TOPTOBBIX OpraHu3aiuii " S
OOJIBIIIETPY3HBIX aBTOMOOWIIEH 1j1s1 paboThl Ha cTpoiike. CKOJBKUMHU CTOCOOamMu
ABTOKOMOMHAT MOYET OCYILECTBUTH CBOI BHIOOD?

3agaua lll.

Nmeercst maTh KyCKOB Marepuu pa3HbBIX IBETOB. CKOJBKO U3 3TUX KYCKOB
MOYHO CIIUTh Pa3IUIHBIX (DIaroB, eciu (Uiard COCTOIT M3 TPEX TOPU30HTAIHHBIX
10JIOC, MPUYEM JBE COCETHUE MOJIOCHI JOKHBI OBITh PA3HOTO LIBETA?

3agaua V.

CKOJIbKO CYIIECTBYET Pa3IMYHBIX BAPHAHTOB PACCAAKH N YETOBEK 32 KPYIJIbIM
CTOJIOM, MPHYEM OJIMH BApHAHT OTIMYACTCS OT JAPYrOro TeM, 4TO XOTSA OBl y OJHOTO
YeJioBeKa MPY Pa3HbIX BapHaHTaX pa3Hble COCEU ClieBa.

3agaua V.

Y Jlena Mopo3za B MemKke 7 OJIMHAKOBBIX ITOJIAPKOB, KOTOPBIE MOXKHO
POU3BOJILHBIM 00pa3oM pacrpeaenuTh cpeau S-tu nerel. CKOIbKUMH CIocoOaMu
MO>KHO ATO CI€ejaTh?

3agaua VI.

CKOJBKO pa3JMYHBIX PACKIAJ0B MOYKHO MOJY4YWTh, pa3aaBas KoJoay u3 52—X
KapT YEThIPEM UTPOKaM?

3agaua VII.

CKONBKO pa3nMyYHBIX PacKIaJZ0B MOYKHO MOJIy4MTbh, pazaaBas KoOJoay U3 52-x
KapT YeThIPEM UTPOKaM, NMPU YCIOBHH, YTO KXKIBIM UTPOK MOJTy9IacT OJHOTO Ty3a?

3amaua VIII. V Jlena Mopo3a B Memike 7 pa3iU4HBIX MOJapPKOB, KOTOPHIE
MOKHO TIPOM3BOJIbHBIM 00pa3oM pachlpefenuTh cpeau S-tu nereid. CKOJIbKUMH
Croco0aMu MOXHO 3TO ClieaTh?

OTBeTHI.
3agxauya |. 8:9! 3agaua Il. A?-Cfo. 3amaua . A§’+2- C52. Zagaua IV. (n — 1)!

3amava V. Cj}. 3agaua VI. Cégcégcég. 3agaua VII. ci3ci2ci?a 3agaua VIII. 5.
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Pemenus.

3agaua l.

Bceero cymectByer 10! pasnmuynbix mnepecTaHoOBOK 10-tu  kHHMr. YTOOBI
IIOJICYUTATh, CKOJIbKO MOYXHO HAaWTH INEPECTAHOBOK, B KOTOPBIX IEPBBIM U IIATHIN
TOMa CTOST PSIAOM, MPEATOJIONKHUM, YTO K MEPBOMY TOMY MPUKIIEEH CIpaBa MATHIN
TOM, U OHHM Kak Obl O0Opa3yloT OTIEIbHYI0 KHHUTY. TakuMm 00pa3zom, MOJydmwioch 9
KHUT, KOTOpBIE MOTYT OBITh paccTaBiieHbl 9! crmocobamu. Tenepb HY)KHO y4eCTh, 4TO
TIEPBBIN U TSATHIA TOMAa MOTYT OBITH CKJICCHBI B APYTOM MOPSJIKE, U MOYKHO MOTYIHUThH
em€ 9! pa3auyHbBIX nepecTaHOBOK 10-TM KHHUT, B KOTOPBIX MEPBBIM W MATHIA TOMa

croat psaoM. OTcroja ciemyeT, YTO OTBET 3aJa4u COCTaBJSIET YUCIO0, paBHOoe 10! —
2-91 = 8.9!

3agaua |l.

Onua BBIOOp TPOWKH aBTOMOOWIEH Majoll TPY30MOABEMHOCTH OT JIPYTroro
MOKET OTJIMYaThCs HE TOJBKO COCTAaBOM BBIOPAaHHBIX MaIllMH, HO H HUX
pacrmpezieieHieM 10 TOPTOBBIM OpraHu3anusM. Bo3MOXHO, 4YTO 3TH TOPTOBbBIE
OpTaHU3AIMK PACIIOJIOKEHBl HAa Pa3MYHBIX PACCTOSHUAX OT aBTOKOMOWHATA, YTO y
HUX pa3Hble YCJIOBHS OIUIaThl TpyJda U T. m. Takum oOpazom, 37ech pedb UAET O
Pa3MEIIEHHIX M3 CEMH 110 TPH, YHCIIO KOTOPHIX PaBHO AS.

Hanmpotus, BbIOOp TSIKENBIX TPY30BUKOB OMPENETSETCS TOJBKO MX COCTaBOM,
TaK Kak BCce OHM OyayT paboTaTh, Kak MOKHO 3aKJIIOYHUTh U3 (POPMYIUPOBKH 337a4H, B
OJIMHAKOBBIX yCJIOBHSAX. Takum 00pa3oM, 37eCh peub UAET O COUYETAHUAX U3 JCCATH
1O TSATh, YUCJIO KOTOPBIX PABHO Cfo.

Tenepb 3ameTHM, YTO KaXKJbIi BEIOOP aBTOMOOMIIEH MaJloil rpy30MOAbEMHOCTH
MOXET OBbITh OCYIIECTBIEH NPH C15O Pa3IMUHBIX BapHaHTAaX BbIOOpA TAKEIBIX
rpy3oBukoB. OTcioja ciemyer, 4YTo BbIOpaTh TpeOyeMyl0 BOCHBMEPKY MalIUH
aBTOKOMOMHAT MOKET YHCIIOM CIIOCOOO0B, PaBHEIM AS - C150 :

3anaua Ill.

Ecimu ¢naru coctaBisth U3 TpEX Mosioc TPEX pa3HBIX IIBETOB, TO OJUH ¢uiar oT
JIPYroro MOKET OTIMYaThCsI HE TOJHKO BHIOOPOM I[BETOB MOJIOC, HO U MOPSIAKOM HX
PACIIOJIOKEHHS. DTO 3HAYHT, YTO U3 IATU KyCKOB MOXKHO M3TOTOBUTH AS Pa3IIMUHBIX
(b1aroB, COCTOSIIMX U3 TPEX MOJIOC TPEX PA3TUIHBIX I[BETOB.

[lo ycnoBuro 3amaun KaKAaeli (prar MOKHO U3TOTOBUTH M3 IMOJIOC JIBYX I[BETOB,
HampuMep, CICAYIONMX CBEPXY BHU3 B TaKOM TOpsAKe: ‘“KpacHas, Oemas, KpacHas,
WIM B TakoM TOpsiake: “‘Oenmasi, kpacHas, Oemas”. BpiOOp ABYX IIBETOB MOXKHO
OCYIIECTBHTh YHCJIOM CIOCOOOB, PaBHEIM CZ2 W NpU KaKIOM BapHaHTe BHIOOpA
MIOJTyYHTh JIBA PA3IMYHBIX (prara.

W3 CKa3aHHOTO CIEIyeT, 4TO BCEr0 MOXHO M3TOTOBUTH AS+2-CZ pasiMuHbIX
(naros.
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3agaua V.

3anymepyem Bcex roAell uuciaamu ot 1 mo n. Ilocagum 3a cTon yenoBeka C
HOMepoM | Ha mr000€e MecTo. byaem Ha3bIBaTh 3TO MECTO MEPBBIM. {11 TOTO, YTOOBI
3aHITh MECTO CJIeBa OT HEro (Ha30BEM 5TO MECTO BTOPBIM) €CTh # — | MPETCHJIEHT.
Takum 00Opa3oM, MBI TIoJTydaeM # — | BapHaHT TIOCAIKH JIBYX 4dejoBek. BeiOpaB koro-
00 W3 TPETEHAEHTOB HAa BTOPOE MECTO, WU 0003HAUYMB MECTO CJieBa OT BTOPOTO
TpEeTbUM, Oy/JeM Ha TPEThe MECTO MMETh n — 2 mpereHacHTa. OTCloma Clenyer, 4To
IEpBBIC TPH MECTa MOXHO 3aHATh YHUCJIOM cIoco0oB, paBHbIM (1 — 1)(n — 2).
JleiicTByst TakuMm 00Opa3oM Jajibllie, Mbl OYEBUAHO TepedepéM Bce CIOCOObI MOCAAKU
n 4eJIOBEK 3a KPYIJIBIM CTOJIOM, U 3T MX crioco0oB Oyaer (n — 1)-(n —2) -...-3:2=(n —
1!

3amaua V.

K coxanenuto, ycjaoBue 3amaud HE HAKJIAJIbIBACT HUKAKUX OTPAHUYCHUN Ha
nevicteus Jlema Mopo3a, KpoMe OJHOTO: BCE TMOJAPKH JOJDKHBI OBITH PO3JaHbI.
Takum 06pa3zom, Bce MOAapKH MOTYT I0CTAaThCsl, HAPUMEP, OJTHOMY pPEOEHKY.

O6o03HaunM Kaxxaoro pebéuka cuMBojoMm Pj, tme 1= 1,2,3,4,5, a xaxmbii
nojapok OykBoit /1. PaccMoTpuM mocien0BaTeIbHOCTh

Py, 11, 11, Py, P3, 11, 11, 11, Py, 11, Ps, I

Bynem »Ty nocienoBaTebHOCTh MHTEPIPETUPOBATh TAK: MEPBBINA pEOEHOK MOTyUU 2
nojapka, BTOpOW peOEHOK HE MOJY4YWJ MOAAPKOB, TpeTud peOEHOK mosryumn 3
MOo1apKa, YETBEPTHIA W MATHIM MOJYYWIM MO OJHOMY MOJAPKY. Tenepb 3aMeThM, YTO
KXl CIOCO0 pacmpeiesieHus] MOJapKOB MOXET OBbITh Mpe/CTaBlieH MOI00HON
MOCJIEIOBATEIbHOCTHIO. JTa MOCJIEN0BATEILHOCTh JIOJDKHA HAUMHATLCS Bceraa ¢ Py,
JaJbIIEe Ha KAKOM-TO MECTE MpaBee JOJHKEH HAXOAUThCS CUMBOJ P, Tallbllie BOPAaBO —
cumBoll P; u T. A. Ha ocTtaBmmecs mycThle MecTa MOJDKHBI OBITh TOCTABJICHBI
cumBoJIbI /1. Hucno momapkoB, monydeHHbix peoéuakom P (i = 1, 2, 3, 4), paBHO 4uCITy
CUMBOJIOB [, cTOAIMMX MEXIy cumMBosamMu P; u Pj.q. Ilateiii pe6EHok moiydaer
CTOJILKO MOJAPKOB, CKOJBKO CHUMBOJIOB [/ HaxomuTcs mociie cumBoja Ps. Becero B
3TOM MOCJEN0BATEILHOCTH JOJDKHO ObITh 7 + 5 = 12 4jIeHOB, HO TIEPBOE MECTO BCEra
3aHATO CUMBOJIOM P;. Kaxmas Takas moclieoBaTeIbHOCTh OTBEYAET €IMHCTBEHHOMY
crocoOy pacmpeneneHusi MmojaapkoB. Takux MOCIENOBATEIbHOCTEH MOXXHO HAWTH
CTOJIBKO, CKOJILKUMHU CIOCOOaMHU MOKHO BBIOpaTh 7 MECT U3 ocTaBmmMXcs 11-Tu st
CHUMBOJIOB /] M, 4TO TO K€ camoe, 4 MecTa i1 CUMBOJIOB Pj. 13 3TOrO0 cieayer, 4To

CyIIecTBYeT Cij BApMAHTOB PacCTIpe/IeIeH s MO IaPKOB.

B 3amagax VI u VIl meronpl perieHus JErko HaXOASATCS, €CIM W3BECTHBI
OTBETEHI.

3amaua VIII. IlepBbiii momapok MOXKHO OTAATh JIOOOMY W3 TISITH JIETEH.
OueBuaHO, BTOPOM TMOJAPOK TOXKE MOXKET TMOJYyYUTh JIOOOW W3 TISATH JCTEH.



Tema 1 8

CrnenoBarensHO, JBa MoJapka MOXHO pacmupeaenuts 25-10 cnocobamu. [Ipu 3tom
. 3
TpPETU MOJAPOK UMEET 5 BO3MOJXKHBIX BIAJCNBIIEB, TAKUM 00pa3zom, umeercs 5 =125

BAapUAHTOB pacrpeneneHus 3-X MoAapKoB, U T. 1.



Tema 1 9

3amaum Qs CaMOCTOAITEIBHOTO PelleHus.

1) ABTOKOMOMHAT TOJIy4MJI 3asiBKY OT CTPOUTEIbHOM (GUPMBI Ha 5 THKETBIX
IPY30BUKOB 1Jisi paboThl Ha cTpoiKke. TsDKENbIA TPY30BUK MOXKHO 3aMEHHUTh ABYMS
JETKUMU  Tpy30oBUKaMHu. Ha aBTOKOMOWHAaTe B HACTOSIIMA MOMEHT HMEETCs S
CBOOOJHBIX TSKEIBIX TPY30BUKOB M 5 CBOOOJHBIX JIETKMX TPy30BUKOB. CKOJBKO
BapMAHTOB COCTABJICHUS KOJOHHBI TPY30BHKOB [Jisi pabOThl HAa CTPOMKE HMEET
aBToKOMOMHAT? (YuecTb, UTO KaXKas MallliHa 3aKperieHa 32 CBOUM MIOPEPOM).

Otser: 101.

2) CKOJIbKHMH CIIOCOOAMU MOJKHO Pa3jOKWUTh 7 OJWHAKOBBIX LIAPOB MO 4-M
AIIMKaM, €CJIM B KaXIbIH AIIMK JOJDKEH NONAacTh XOTs Obl OJAUH 1ap?

Ortser: 20.

3) CkoybkuMU c1OcO0aMHM MOKHO Pa3JIOAKUTh 5 pa3HOUBETHBIX 1IAPOB IO 3-M
SIIUKaM?

Ortser: 243.

4) lupexktop ¢upMbI COCTaBUJI CHUCOK M3 5-TH UYEJOBEK, KOTOPHIX OH MOKET
HA3HAYMUTh HA BAKAHTHYIO JOJDKHOCTh CBOETO 3aMECTHUTEISA, U CIIMCOK U3 4-X YENOBEK,
KOTOPBIX OH MOYET HAa3HAYWTh Ha BaKaHTHYIO JOJDKHOCTh TJIaBHOTO Oyxranrtepa. B
0o6a crmucka BoméEn cotpynHuk MBanoB. Jlpyrux mepecedeHuil 3THX CHHCKOB HE
okazasoch. CKOJIbKO BAapHaHTOB 3allOJHEHMs JIBYX BAKaHTHBIX JOJDKHOCTEH HMMEET
JTUPEKTOP?

Otser: 19.

5) Hdupextop ¢GupMBI COCTaBWI CIHCOK M3 5-TH BO3MOXHBIX KaHIWUIATOB Ha
BaKaHTHBIC TOJLDKHOCTH CBOMX 1-ro, 2-T0 M 3-TO 3aMECTHTENEH, a TaK)Ke CITUCOK M3 4-X
BO3MOXHBIX KaHIUIATOB Ha 2 BAaKaHTHbBIC JOJLDKHOCTH CBOMX MOMOIIHUKOB. CKOJIBKO
BAPUAHTOB 3aIIOJHEHUS IITH BAKAHTHBIX JTOJDKHOCTEH UMEET TUPEKTOP?

Otser: 360.

6) CkOJbKO MOXHO HaWTH BapHaHTOB PAacCTaHOBKM Ha mnojke 10-tu ToMOB
coOpaHusi COUYMHEHUI MTPU YCJIOBUHU, YTO NEPBBIM, MATHINA U JECATHIN TOMA HE JOJDKHBI
00pa3oBbIBaTh TPOUKY CTOSIIIMX PSJOM KHUT?

Otser: 84-8!

7) Y oaHOro 4enoBeKa €cThb 7/ KHWI, a y Apyroro — 9 kHur. CKOJbKUMH
croco6amMu OHU MOTYT OOMEHSITh TPU KHUTH OJJHOTO Ha TPU KHUTH JPYyroro?

Otgert: 2940.

8) bpurama ctpowuteneld cocToUT u3 16-Tu WTYyKarypoB W 4-X MalsipoB.
CxonbkuMu criocobamu OpuUraay MO>KHO pa3/iesuTh Ha JiB€ OpUraabl, 4TOObI B OJHOM

u3 HUX ObUI0 10 IITYKaTypoB U 2 Majsipa, a B ApYyroi 6 mrykarypoB u 2 Massipa?
OTgert: 48048



