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Hexkoroprie koMOunarmmu 0o6bEKTOB BCTPEYAIOTCHd HanOoJiee 9acTO U MMEIOT OIpeJIe/IEHHBbIE Ha-
3BAHUS: PA3MEULLHUA, NEPECMAHOBKU T COuemanus. B 3ToM pas3miesre Mbl HAyINMCS HOJCIUTHIBATD
KOJITYeCTBA TAKNX KOMOWHAITUIA.

1 PasmenieHus

B npempraymem uctke «lIpasuiia cyMMbL 1 IPOU3BEJICHIT» HAM BCTPETUIUCH PA3MEULEHUA C NOBMO-
perusmu. OTHAKO TTOBTOPEHNST BOZMOYKHBI He Beerya. B HEKOTOPBIX CHTyallsaxX ObIBaeT, 9YTO BBIOOD,
C/IeIaHHBIN Ha JJAHHOM dTalle, OrPAaHUINBAET YHUCJIO BAPUAHTOB BHIOOPA Ha CJIEYIONIEM dTalle.

BAJZIAYA. B dyr6osbHOit KOMaH e 11 gesoBek. CKOJBKIME CIIOcOOaMI MOYKHO BBIOpATH: &) KalnTaHa
U ero acCUCTeHTa; 0) KallMTaHa, IepBOro acCHUCTEHTa U BTOPOrO acCHCTeHTa !

PEIIEHUE. a) Kanmuranom MoxKHO BbIOpaTh j11000r0 u3 11 dyrbosmctos. Accucrenrom — Ji060ro us3
10 ocraBmmuxcs. [losTomy Kanurana u accucrenTa MoyKHO BbiOparh 11 - 10 = 110 criocobamu.

6) Kanurana u nepsoro accucredra Mbl yzke BbiOopaau 11 - 10 crocobamu. st BeIGOpa BTOporo
accucTeHTa ocraéresd 9 criocoboB. [losToMy KamuTana, MepBOTO aCCUCTEHTa W BTOPOrO aCCUCTEHTA
MO2kHO BeIOpaTh 11 -10 -9 = 990 criocobamu.

B sroit 3amade Mbl (hbaKTUIECKH HAIIH 9HUCJIO YIIOPSAIOYEHHBIX Map W yHOPSI0IeHHBIX TPOEK,
KOTOPBIE MOYKHO BLIOpaTh n3 11-3jeMeHTHOro MHOXKeCTBa. Temeph paccMOTPUM JIAaHHBIA BOIIPOC B
ob11IeM BUE.

ONPEAEJEHUE. IlycTh mMeeTcss MHOXKECTBO, CojiepzKaliee 1 3JeMeHTOB. [I[pon3BOIbHBIN yIIOPsi10-
YeHHBI HAOOP, COCTABJICHHDIN U3 k Pa3/IMIHBIX 9JIEMEHTOB JIAHHOTO MHOYKECTBA, HA3BIBACTCA pPa3Me-
weruem u3 n asemenmos no k asemenmos (WIu IpocTo pasMenieHneM u3 n 1o k).

Yuc1o pasMernennii U3 1 3J1eMeHTOB 10 k 31eMeHToB obosHadaercs AF (auraercs «a m3 31 110 Kay ).
DT0 YKUCIIO YIOPSATOUEHHBIX HAOOPOB U3 k 3J1eMEHTOB (Wi YUCJIO NENOYeK JIJTMHBL k), BHIODAHHBIX U3
n-3J1IEMEHTHOTO MHOYKecTBa. Hail/iém, yemy paBHO 9TO UUCIIO.

Paccyxktaem Tax ke, Kak u B 3a1a4e 11po (pyrdosmcTos. s BbIOOpa 11epBOro sjeMeHTa IeN0UKH
UMeeTCd 1 CIIOCOOOB, JIJId BBIOOpa BTOPOT'O djeMeHTa uMeeTcd n — 1 criocoboB, Jjisi BHIOOpa TPETHETO
9JIEMEeHTa UMeeTcsI 1 — 2 ciocoboB u T. 1. Jlj1st BeIiOOpa mociieHero, k-ro ajgeMeHTa IeIMOIYKN HIMeeTCs
n — k + 1 criocobos. CiemoBaTeibHO,

A¥ =npn—-1(n—-2)...(n—k+1). (1)
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Jamnyio dopMyiry MOKHO 3ammcaTh B 60ojiee KOMIIAKTHOM BHJIE, €CJIU IPABYIO 9acThb YMHOXKUTD
u pazzgennts Ha (n — k)

nn—1)(Mn—-2)...(n—k+1)(n—k)!

A = (n— k)l ’
TO €CTh o
Ay = m : (2)
(mamomuwM, ato n! =12 ... n, u no onpejenenuto 0! = 1).

2 IlepecranoBKn

Ilepecmanosra ecTb TPOCTOM YACTHBIN CTydail pa3MeIeHns, 0JIHaKO HACTOJIbKO BayKHbIH, YTO 3aC/Iy-
KABAET OTAETBHOIO PACCMOTPECHHUI.

SAJTAYA. CKOJBKO MATU3HAYHBIX YHUCET MOXKHO COCTaBUTH u3 nudp 1, 2, 3, 4, 5 nupu ycjioBuu, 4To
1 phl HE JIOJIYKHBI TIOBTOPSTHCS 7

PEMIEHUE. /g Beibopa mepBoii 1udpbl UMeeTcs IATh CII0CO00B, JIIsi BBIOOpa BTOPOI — HeThIpeE,
JIJIsT BBIOOpa TpeTheit — TPH, JJIs BEIOOpa BTOPOl — JiBa, U I BRIOOPA MOC/IEIHEH 1T PhI OCTAETCS
onuH criocod. Beero amcen momyvaercsa 5-4 -3 -2 -1 = 5! = 120.

BA,HALIA. NnmeeTca n Pa3HOIBETHLIX IIIapPOB. CKOJILKMMH CIIOCODaMU UX MOYKHO BBIJIOXKUTH B pH,IL?

PENIEHUE. IlepBolii map MOXKHO BbIOpaTh n criocobamu, BTOPOIl I1ap MOXKHO BBIOpaTh n — 1 crioco-
bavu u T. 1. 1 BBIOOpA TOC/IEIHET0, N-TO Iapa ocTaéTcs ojuH ciocod. Beero nomydaercs

n-n—1)-...-2-1=nl!

CII0CODOB BBLIOXKHUTH HAIIHA N 1apoB B PAI.

ONPEJEJEHUE. [Tycrh mMeeTcss MHOXKECTBO, COjieprKaliee 1 3JeMeHTOB. [IpOu3BOJIbHAS ITIEII0UYKa
JUIIHBIL 7, COCTABJIEHHAS U3 BCEX JJIEMEHTOB JIAHHOTO MHOYKECTBA, HA3BIBAETCS NEPECMAHOEKOT ITOr0
MHOKECTBa (/I TI€PECTAHOBKOMN 1 3JIEMEHTOB).

VHbIMEI CJIOBAMH, IIEPECTAHOBKA 7 3JIEMEHTOB — 3TO pPasMeIleHue U3 n 10 n. Uucjio mepecraHo-
BOK M-3JIEMEHTHOI'O MHOXKeCTBa 00603HavYaercss P,; Mbl HAIILIM 9TO YHUCJIO B MOCJTenHel 3a1ade (TIpo
Pa3HOIBETHBIE TAPbI):

P, =n!

Hannast popmysia jierko moJryuaercst rakzxke u3 dopmys (1) u (2) npu k = n.

3 Couyeranuda

[Tepexomum K paccMoTpenuio covemaruti. Bepuémces k nareit ¢pyT00/IbHON KOMaHE, B KOTOPO#l MbI
BBIOMPAJIN KAllUTaHa ¥ aCCUCTEHTA.

BAJAYA. B dyrbonbroit Komanae 11 getoBek. CKOIBKUME CIIOCOOaAMU MOYKHO BBIOpATh U3 HUX JIBYX
UTPOKOB JIJIsT IIPOXOXKAEHUST JOIMMHT-KOHTPOJIsT?

PEIIEHUE. Ha nepsbrit B3MIA1 KayKeTCsI, 9TO CATYAIlNs aHAJIOTTIHA BBIOOPY KalluTaHa M aCCUCTEHTA:
1epBoro 4ejoBeka Boioupaem 11 criocobamu, Broporo — 10 criocobamu, Tak 910 Beero nmeercd 11 - 10
criocoboB. OHAKO B JJAHHOM CJIydae 9TO He TaK.

B camom gesie, mapa «kaluTaH U aCCUCTEHT» sABJISETCH ynopadovwennol: BoiopaTh IleTio Kamnra-
HoM, a Bacro accucrenToM — 3TO He TO ¥)Ke camoe, 9To BeIOpaTh Bacio kanuranowm, a [letio accucren-
toM. C Apyroit CTOPOHBI, Tapa IeJI0BEeK, OTIIPABIEHHBIX Ha JIOMUHT-TECT, SBJISIETC HEYNOPAIOYEHHOT:



otnpaBuTh [leTio n Bacio Ha TecT — 3TO POBHO TO 2Ke camoe, 4TO oTipaBuTh Bacio u [leTio na Tect.
CooTBeTCTBEHHO, B JAHHOM 3a/1ade HAC MHTEPEeCyeT MMEHHO THCJIO HEYIOPSIOYeHHbIX map GyTOom-
CTOB, BbIOMpaeMbIx U3 11 JesoBexk.

Hasaiite npeacraBum cebe, 9To Heynopsigodennas napa {Ilers, Bacs} kak Obl ckjenBaercst u3
nByx yrnopsiodennbix map (Ilers, Bacs) u (Bacs, Ilers). Uubivmu ciioBamu, Jjiiobbie JiBe yIIOPSIIO-
YeHHbIE Tapbl, OTJIMYAIONINECs JIUIIH MOPAJTKOM CJIeIOBAHUA OOBEKTOB, JIAIOT OJIHY W TY K€ HEyIIO-
psodennyto mapy. Cie1oBaTeIbHO, IUC/IO HEYIIOPSIIOUEHHBIX Tap OyJ/IeT B JIBa pa3a MeHbIIe TnuC/ia
YHOPSIJIOYEHHBIX ITap W OKaKeTCsl PABHBIM

11-10
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Takum obpazoM, JByX (pyTOOINCTOB MOXKHO BBIOPATH JIJIs JOIMHI-KOHTPOJISA 5D CIIocOOaMMu.

SAJTAYA. CKOJBKUMHU CIIOCODAME MOXKHO BBIOpaTh Tpoux (yTdosncToB 3 11 s mpoxoxKieHust
JIOTTUHT-KOHTPOJIsT?

PEMEHUE. [Ipoussemenue 11 - 10 - 9 (umcio crmocoboB BbIOOpa KalWTaHa, [MEPBOIO ACCHCTEHTA W
BTOPOI'O ACCUCTEHTA) €CTh YHCIIO Ynopadouennux Tpoek ¢yrbosmcToB. B manHOM Ke ciydae, Kak
U B IPEJIBIIYINEH 3a/1atde, MOPsiJIOK He BayKeH, [M09TOMY HAM HYXKHO HANTH YUC/IO HEYNOPAOOUEHHBLL
TpoeK (hyOoancTOB, BIONpaeMbIX U3 11 dejoBek.

B ojiay HEymOpsi10UeHHY IO TPORKY CKJIECHBAIOTCS T€ M TOJIBKO T€ YIIOPSI0YeHHBIE TPOWKH, KOTOPHIE
OTJIMYAIOTCS JIUITH MTOPSJIKOM CJIEJOBAHUS 9JIEMEHTOB. UHMCI0 TAKUX TPOEK PaBHO YHCJTY IEPECTAHO-
BOK TPEX 3JIEMEHTOB, TO ecTh 3! = 6. Hanpumep, B 0JiHy HEyIOPSIOYEHHYIO TPOHKY

{Ilers1, Bacs, Koss}
CKJIEMBAIOTCS POBHO IIECTD YIIOPSJIOYEHHBIX TPOEK

(Bacs, Komg, Ilers), (Baca, Ilers, Kons), (Koms, Bacs, [lers),

(Koss, Terst, Bacsi), (Ilers, Bacs, Kons), (Ilers, Kosst, Bacst).

CuretoBaTeILHO, IHUCI0 HEYIOPSJIOYEHHBIX TPoeK B 3! pa3 MeHbIIe Yucia yIOPsI09eHHBIX TPOEK.
CoOTBETCTBEHHO, UMEETCS

11-10-9
3!
cI10cOO0B BBIOPATH TPOMX YeJIOBEK JIJIsl JIOIIMHT-KOHTPOJIS.

= 165

B nocnenux nByx 3a1adax o pyTdoMCTax, BHIOMPAEMbIX Ha, JOIMUHT-KOHTPOJIb, MbI HAILIN YUCJIO
HEYTIOPSAI0YEHHBIX [1ap U HEYHOPsIOYEeHHBIX TPOEK, KOTOPble MOYKHO BBIOpaTh U3 11-371€MeHTHOro
MHOKECTBa. Ternepb Mbl MOYKEM PacCMOTPEThb JAHHBIN BOIIPOC B OOIIEM BUJIE.

ONPEAEJTEHUE. IlycTh mMeeTcst MHOXKECTBO, cojiepsKaliiee n 3JIeMeHTOB. [Ipou3Bo/bHBII HEYTIOPSI-
JIOUEHHBII HAOOP, COCTOAIINI U3 k pa3/IMIHBIX 3JIEMEHTOB JIJAHHOI'O MHOYKECTBA, HA3BIBAETCH COYEIMa-
HUEM U3 I 2AemMenmos no k aaemenmos (W IpocTo codeTanueM u3 n 1o k).

WNubiMu ciioBaMu, codeTaHne U3 N 3JeMEHTOB 110 k 3JIeMEeHTOB — 3TO IPOCTO k-3J1eMEeHTHOe IIOJI-
MHOZKECTBO N-3JIEMEHTHOI'O MHOXKECTBA.

Yucsio coueranuii u3 n 31eMeHTOB 10 k 3j1eMenToB oboznauaercst CF (uurtaercs «1ie u3 91 10 Kay ).
DTO YUCTIO0 HEYIIOPSAOIEHHBIX HAOOPOB 13 k 9JIEMEHTOB, BRIOPAHHBIX U3 N-3JIEMEHTHOTO MHOXKECTBa,
(To ecTh UnCsI0 k-37IEMEHTHBIX MOJMHOXKECTB N-3JIEMEHTHOTO MHOXKecTBa). Haiiiém, deMy paBHO 9TO
9HCJIO.

Huesio ynopsI09eHHbIX HaO0pOB u3 k 91eMeHTOB (TO eCTh YHCJIO HEeNovYeK JUIMHbI k) ecTb Yuc-
710 pasmentennit A¥. Te n TOMbKO Te TENOYKH, KOTOPBIE OTIMYAIOTCS JIUIIL HOPSIKOM CJIeI0BaHus



JIEMEHTOB, CKJIENBalOTCA B OJUH HeynOpH,ZLO‘{eHHbIﬁ Ha60p. LII/ICJIO TaKUX HEeIIo4YeK paBHO YUCJIY IIe-
pecTaHoBOK k 3jieMeHTOB, TO ecTh k!. CiieoBaTeIbHO, NCKOMOE YUCJIO HEYIIOPsIOYeHHBIX HabOPOB
u3 k snmemenToB Oyzer B k! pa3 MeHbIe dnc/ia 1memnovex JInHbI k:

Ak
k_mn
Cy = ik
Cornacno dopmynam (1) nm (2) mmeem:
poonn—=1)n-2)...(n—k+1) n!
Cn = k! S El(n—k) ®)

Teneps, 3Has, YTO TaKOE YUCIIO COUETAHUI, MBI MOYKEM CPa3y CKa3aTh, 9TO ABYX (QPyTOOJNCTOB U3
OJIMHHAJIIATH JIJIs JIOMUHr-TecTa MOKHO BeiOpath CF = (11 -10)/2! cnocobamu; anamorunvno, Tpéx
byTbomcToB U3 oquHEAAIATH MOKHO BBIOpars C3) = (11-10 - 9)/3! cnocobammu.

BATAYA. Mowrery nomdpaceiBaiorT 8 pa3. Ilpm sTom mosydaercs HEKOTOpasi MOC/IEI0BATETHHOCTD
«OpJioB» U «pereky (auHbl 8). CKOJIBKO BCEro CYMIECTBYET TAKUX MOC/IEI0BATEIbHOCTEH, B KOTOPBIX
«OPEJI» BBITIAJ POBHO TpHU pa3a’

PEIEHUE. Ilycts O o3nauaer «BbIaa opény, a P — «Bbimasa pemnikay. Torjma B pe3yabrare BOCh-
MU TOJAOPACKIBAHUN MbI TOJIYIUM BOCBMUOYKBEHHOE CJI0BO, coctosiiee u3 Oyks O u P. Hamnpumep,
cioBo POPPOOPP osznasaer, aTo opésr BbIIAI IPU BTOPOM, TISITOM U IITECTOM MO0PACBIBAHUSX, & B
OCTAJIbHBIX CJIYYIAsAX BBIMAJIA PEIKa.

Tenepsb sicHO, 9TO BOIPOC CTABUTCA TaK: CKOJBKO BOCBMUOYKBEHHBIX CJIOB MOXKHO COCTABUTH U3
Tpéx OykB O u matu O6yks P? 3amerum, 9TO CJIOBO OJHO3HAYHO OIPEJIE/IsI€TCsI BHIOOPOM ITO3UINIM
Jist Tpéx Oyks O (ocTasbHbIE O3UIMKE ABTOMATHIECKH 3anosHstorcs 6ykBamu P). Tlosromy umcsio
HAIIUX CJIOB €CTh YHUC/I0 CIIOCOGOB BBHIGPATH TPH MO3UIUU U3 BochMu, To ecth Cp = (8-7-6)/3! = 56.
DTO U eCTh OTBET.

SaMeTnM Tak:Ke, YTO TMO3UINN MOXKHO Ob1JI0 ObI BEIOMpaTh He st OykB O, a s 6yke P. A mven-
HO, CJIOBO OJHO3HAYHO OIIPEJIE/ISIeTCS] BBIOOPOM IMOBUIMIA UIst IATH OYyKB P, 9T0 MOXKHO ciesaTh
CZ = 56 cmocobamu. Kak Bumure, C3 = CZ, m 310 wacTHBI ciaydail o6Imero cBoficTsa 4mcIa co-
qeTaHuil (CM. CIIEYIONIYTO 3a/1ay ).

BAJIAYA. Jlokaxure, uro C¥ = Cn=k,

PEIIEHUE. Kaxmomy k-371eMEeHTHOMY TOAMHOXKECTBY A n-3jieMEeHTHOrO MHO2KecTBa M OHO3HATHO
COOTBETCTBYET €ro JIONOJHEHNE, TO eCTh (1 — k)-3JIeMEHTHOE MHOYKECTBO, COCTOSIIIEe U3 BCe TeX JJie-
MEHTOB, KOTopble He BXoJdT B A. [TosTomy dmciio k-3/1eMEeHTHBIX ITOAMHOXKECTB MHOXKecTBa M paBHO
qncity ero (n — k)-3/eMeHTHBIX MOJIMHOZKECTB; HO TiepBoe uucyio ectb C*. a Bropoe pasno C"F.
(ITorpocTy roBopst, BEIOPATH k 9JIEMEHTOB — 9TO BCE PABHO, UTO BBIOPATH 1 — k JIOMOTHATEIbHBIX
9JIEMEHTOB; TI09TOMY YHCJIO CIIOCOOOB BBIOOPA TIEPBBIX PABHO UHCILY CIIOCOOOB BBHIOOPA BTOPBIX.)
JlaHHOE paBEHCTBO MOXKHO JI0Ka3aTh U aaredpanvecKu ¢ IMOMOIIbo Gopmyls! (3):
n! n!

iy T oy oy sl oy B

SAIAYA. okaxkure, 4TO Cffﬂ = Ck 4 Ck1L,

PEIIEHUE. AnreGpandeckoe JOKAa3aTeJbCTBO ¢ MOMOIIBIO (hopMyIbl (3) OCTaB/IsieTcss YUTATENO B
Ka4JecTBe CaMOCTOSITEJILHOIO yipaskHeHusi. [IpuBeéM KoMOMHATOPHOE JT0KA3aTeIbCTBO JAHHOTO pa-
BEHCTBA.

Paccmorpum MuOzKecTBO A, cocrostimee us n + 1 snementos. Torma CF 41 — 9TO uucao k-s1ement-
HbBIX IIOJIMHOZKECTB MHOXKECTBa A

Boiaenum B MHOKecTBe A HEKOTOPBII 97IEMEHT M Ha30BEM €ro . BesKoe MOIMHOXKECTBO MHOYKE-
crBa A OO COIEPKUT JIEMEHT X, JINOO HE COAEPXKUT €ro.

4



CkobKO k-37IEMEHTHBIX ITOJIMHOXKEeCTB MHOKecTBa A He comepxkutr x? Utobwbr chopmupoBarh
TaKoe ITOAMHOYKECTBO, HAM HY>KHO U3 OCTABIIIIXCS 1 9JIEMEHTOB MHOXKeCTBa A BHIOpaTh k 3JIEMEHTOB.
Dto MoxkHO crienath CF crocobavm. 3raunT, nmeerca CF momvuoykecTs MHOMECTBa A, cocTosmux
u3 k 971eMEHTOB U HE COJAEPIKAIINX .

Teneps HaligéM 9nc10 k-371€MEHTHBIX IOIMHOXKECTB MHOXKECTBa A, CoepKallyX 3J1eMeHT T. ITo-
661 cOPMUPOBATH TaKOE MOJIMHOXKECTBO, HAJI0 U3 OCTABIINUXCS 7 3JIEMEHTOB MHOXKecTBa A BbIOpaTh
k — 1 snemenToB (BeJb ¥ y’Ke BKJIOYEH B MOJMHOMKECTBO). DT0 MoxkHO caenarh CF~1 crocobanm.
SHAYUT, IUCTIO TOIMHOKECTB MHOXKeCTBa A, cocTosanmux n3 k 9/IEMEHTOB U COIEPKAIINX JIEMEHT T,
pasuo Cr—1,

JL1st 3aBepIeHnst JOKa3aTeIbCTBA OCTAETCS BOCIIOIB30BATHCA MIPABUIOM CyMMBbI.

JlokazanHoe paBeHCTBO OObsACHseT, modemy uncaa CK MoyKHO pacmoso:KuTh Mo cTpoKaM mpe-
yeoavhura Ilackanrs. TOT TPEYTOJbHUK N300parkEéH HUXKe Ha pucyHke. 1o O0OKOBBIM cTOpoHAM Tpe-
YIOJIbHUKA CTOSIT €JIMHUAIIBI, YUCJIa BHYTPU TPEYTOJLHUKA PACIIONOXKEHBI B MAXMATHOM MOPSJIKE, 1
KasKjj0e BHYTPEHHee YUCJI0 PABHO CYMMeE JIBYX YHCEJI, CTOAIIUX HETIOCPEICTBEHHO HaJl HIM.

1 5 10 10 5 1

CTpoKH TpeyTro/IbHIKA HyMepyIOTCs CBEPXY HaYMHAA ¢ Hy/Id. ucIa B CTPOKax HyMepyIoTCs ClIeBa
Takzke ¢ Hyas. Jucao CF crout B n-it crpoke k-m 110 cuéry (manpumep, 6 = C3).

B crenyromux 3ajadax HY»KHO He IIPOCTO HAXOJIUTh UMUC/Ia COYETAHU, HO M OJHOBPEMEHHO HC-
II0JIb30BaTh MPAaBUJIa TPOU3BEIEHNUS U CyMMBI.

SAIAYA. CKOJBKUMHE CIIOCODAMHI MOYKHO U3 CEMH YeJI0BEK BBHIOPATH KOMHUCCHIO U3 TPEX UEIOBEK BO
IJIaBe C Ipejiceraresiem?

PEMIEHUE. [Ipencenarens MoKHO BBIOPAThH ceMbio criocobamu. OcTaabHbBIX JIBOUX Mbl BEIOUpaEM U3
mectu yesosek Cp = 15 cnocobamu. [TosTomy umncio ciocoGor BeIGopa KoMuccHu pasHo 7 - 15 = 105.

BAAYA. («Iloxopu Bopobvésws zopui!», 2014, 10-11) CrosbkuME criocobaMu MOXKHO coOpaTh Opu-
rajiy u3 3 MajspoB U 4 IMTyKaTypPOB, eCJIi uMeeTcss 6 MaJIsIpoB U 8 MTYKATYPOB?

PEIIEHUE. Manspos moxHO Beibparh C8 ciocobamu. IIITykaTypos MozkHO BBIGpaTh Cjf criocobammu.
Bnauut, i dopmuposanus 6purajsl umeercs CaCa = 20 - 70 = 1400 crioco6os.

BAJAYA. («Bucwaa npobas, 2014, 7-8) Ckoabko cpean 1enbix ducena ot 100 mo 10000 takux, B
3aIMCH KOTOPBIX BCTPEYAIOTCS POBHO TPH OJMHAKOBBIX IUQPLI?

PEMIEHUE. Onucanuble B yCJAOBUE 9UC/Ia OyIeM HA3BIBATH TOPOWUMU. TPEXZHATHBIX XOPOIINX M-
ceJl, O9eBUIHO, JeBATh: 111, 222, ..., 999.

WimeM KoJIM4ecTBO YeTHIPEX3HAYHBIX XOPOIINX 4YHces. POBHO JBYX HyJell B 3allUCH XOPOIIETO
qncsa ObITh He MOxKeT. OcTalores CJIe/IyIoNe BAPUAHTDI: TPU HYJISA, OJIMH HYJIb, HET HYyJIEil.

XopommX YeThIPEX3HAYHBIX JHces ¢ TpeMd Hy/sMu JieBdaTh: 1000, 2000, ..., 9000.

[Ipeamooxkum, ITo cpean 1udp XOPOIIEro YeTHIPEX3HATHOTO YNCIa POBHO OJIMH HYJb. OcCTasib-
Hble TpH (coBmajaonue) mudpbl MOXKHO BbIOpaTh 9 crocobamu. Ilpu sToM HYTH MOXKET CTOSATH Ha
BTOPOM, TPETheM WJIN YeTBEPTOM MecTe. Beero nosydaercs 9 - 3 = 27 Xopomux 4eThIPEX3HATHBIX
YUCeJI ¢ OJHUM HYJIEM.

[Ipeamonoxkum, 9To cpein mudp XOPOIIEro YeThIPEX3HATHOTO Ynuc/ia Hy s HeT. Tpoiiky coBmajia-
fomux mudp MOKHO BLIOpaTh 9 crocobaMu; TPH HOZUIINE JIJIA TOH TPOMKM MOXKHO BhIOpaTh Cf =



criocobamMu; IeTBEPTYIO MUGPY MOKHO BbIOpaTh 8 criocobamu. Beero xopormx 9eTbIpEX3HATHbBIX TH-
ces1 6e3 Hysd nosydaercd 9 - 4 - 8 = 288.
Hckomoe KOIMIecTBO XOPOIINX duces paBHo 9 + 9 + 27 4 288 = 333.

BAIAYA. («Dusmex», 2011, 9-11) Ha nHekoTopoii npsiMoii mpou3BosibHO oTMedeHo 10 Toduek, a Ha
napaJsiiesbHoi eif mpsimoit — 12 Todek. CKOJIBKO CYIIECTBYET TPEYTOJIbHUKOB U CKOJIBKO UeThIPEX-
YTOJIBHUKOB C BEPIIMHAME B 9TUX TOIKAX

PEIEHUE. Bynem mjs kpaTkocTu Ha3biBaTh 10 TOUEK Ha MepBOii MPsIMO kpacHbimu, a 12 ToUueK Ha
BTOPOH IPAMOR — CUHUMU.

Y TpeyroJbHUKa MOKET ObITh: 1) 0J[HAa KpacHasi BepInHa U J[Be CHHUX; 2) OJIHA CHHsIsl BEPITHHA
U JIBe KpacHbIX. B mepBoMm ciydae Mbl BblOupaeMm Kpachyio Bepiiuny 10 criocobamu, a CHHIOIO —
C%, =12 -11/2 = 66 crocobamu. Bo BropoMm ciiydae Mbl BHIGHpaeM CHHIO BeplinHy 12 crocobamu,
a xkpacuyto — C% = 45 cnocobamu. Beero tpeyrosbaukos nosydaercs 10 - 66 + 12 - 45 = 1200.

Y 9eThIpEXYTOJIbHUKA JIUITH OJHA BO3MOXKHOCTB: JIB€ KPACHBIE BEPIIUHBI U JBE€ CUHHE. dUCJIO
YeTBIPEXYTOJMBHUKOB Nostydaercst papubim C - CFy = 45 - 66 = 2970.

4 IlepecTaHOBKM C TOBTOPEHUSIMU

Unest ckenBaHus yrmopsiio9eHHBIX HAOOPOB (OTIMYAIONINXCS JIUITh MOPSIJKOM CJI€JIOBAHUS HJIEMEH-
TOB) B OJIMH HEYTOPSI0YEeHHbI HAOOD SABJSETCS BeChbMa, IJI0JI0TBOPHON U JaéT HE TOJBKO (DOPMYITY
JUI 9HCJIa COYeTaHuii, HO M ropas io OoJIbIIe.

BAJZIAYA. AHarpamma — 9TO CJI0BO (He 00s13aTeIbHO OCMBICTIEHHOE), TIOJIy9eHHOe U3 JIAHHOTO CJIOBa
mepectaHoBkoit 6ykB. Harpumep, 6vopd sBisercs aHarpammoir cioBa dpo6w. CKOJIBKO BCEro aHa-
rpamMMm y cjioBa dpobwu? Y ciioBa kaacc? Y ciaoBa K0a000k?

PEMIEHUE. V¥V cioBa dpobv mmeercs 5! amarpaMM — HMEHHO CTOJIBKO CYIIECTBYET IEPECTaHOBOK
MHOYKECTBa U3 IIATU 00BEKTOB.

B cnoBe xaacc nBe OykBbI ojinHakoBhI. /laBaiiTe BpeMEHHO CUNTATH UX PA3JIUIHBIME, [IPUITHCAB
UM HHIEKCBI: KAGC|Co. Y 9TOro HOBOIO cjoBa 5! aHarpamm. A Temepb BO BceX aHarpaMmax HOBOIO
CJIOBA COTPEM MHJIEKCHI. KaxKjiple JiBe aHarpaMMbl CJIOBA KAGC] Co, KOTOPbIE OTIUYAIUCH JIUIIb IIepe-
CTAHOBKOI OYKB €] M Cp, CKJIESATCA B OJIHY aHarpaMMy CJIOBa k.aacc. [loaTomy aHarpamm IMOJTyduTCs
5!/2 = 60.

AHAJIOrTIHO PACCMOTPHUM CJIOBO K1 01.402003%,. ¥ Hero 7! anarpamm. [locse ctupanus HHIEKCOB y
OYKB 01, 03, 03 CKJIESITCS B OJHO CJIOBO KaxKjpble 3! aHarpaMm, OTJIMYAIOIIMECs JIUIIb IepPeCTaHOBKOI
9TUX TPEX OyKB. 3aTeM II0C/Ie CTUPAHKS UHIEKCOB Y OYKB K1 M Ky CKJIESTCS B OIHO CJIOBO KazKible 2!
aHarpamMM, OTJIUYAIONINECH JIUIIb TePEeCTAaHOBKOM 3TUX JIBYX OYKB. Takmm obpa3oMm, mocjie CTUpaHus
BCEX WHJEKCOB CKJIEATCsT B OJIHO ¢JIOBO 3! - 2! aHarpamm, m 9mc/io aHarpaMM y cJioBa k04000% Oyier
paBHO

7!

Y clloB KaAacc U K0A000K aHArpAMM TOJIYyJHJIOCH MeHbIne, yeM 5! u 7! cooTBETCTBEHHO, IO TOM
NpUIUHE, YTO B TUX CJIOBAX MPUCYTCTBYIOT MOBTOPSIONIAECH OYKBBI. Y YUTBIBAA MOBTOPBI U JIEJIsd
Ha& COOTBETCTBYIOIIHH KOI(PPUIIMEHT, Mbl HAXOJUM KOJUYECTBO TaK HA3BLIBAEMBIX NEPECMAHOB0K C
NOSMOPEHUAMAU.

W iest HaxXO0XKJIeHUsT 9UCTIa TIEPECTAHOBOK C TIOBTOPEHUSIMU WHOT /1A HA3BIBACTCS MEMOJOM KPAMHO20
nodcuéma. CyTh MeTO/a MPOCTA: YTOOBI MOCUUTATH HY?KHOE KOJIMIECTBO KOMOUHAIMIT, MbI CHAYAJIA
HaXOJIMM KOJIMIECTBO JPYIUX KOMOMHAIIUI, IMPEBOCXOISINEe KOJUIECTBO MCXOIHBIX KOMOMHAIM B
HEKOTOPOe YHC/I0 Pa3, a MOTOM JIeJIMM Ha 9TO IUC/IO.

Dopmysa JyIs YucIa COYeTaHN HEMeJIEHHO TI0JIydaeTcs C IOMOIIBIO MeTO/Ia KPATHOIrO OCUé-
ta. B camom jente, umcsio crocoboB BbIOOpa k OOBEKTOB M3 N OOBEKTOB PaBHO YHC/IY aHArpamM



n-OyKBEHHOI'O CJIOBa

cocrosmiero u3 k 6yks a u n — k 6ykB b (Bejb KaxK/as aHarpaMMa — 5TO ONpPeJIeJEHHbI BIOOD k
HO3UIHit 13 n Jyist OyKB @). I3 cKka3aHHOTO BBIIIE SICHO, YTO Y JIAHHOTO CJIOBA MMEETCsI

n!
El(n — k)!
aHarpaMM; CTOJIBKO 7Ke IOJIydaeTcs U cOYeTaHuit u3 n 1mo k.
Tertepn chopmynupyem 001y 33/1a4y O ITePEeCTAHOBKAX C ITIOBTOPEHUSIMU.

BA,HALIA. Nmerorca m Pa3JIMIHBIX IMIapOB U T PA3JIMYHbBIX AINTUKOB. CKOJILKMMH CIIOCODaMU MOXKHO
Pa3JIOZKUTDh IIapbl IO AIUKaM TakK, 4TOOBI My IIapoOB OKa3aJIUChb B IIEPBOM AdIIUKE, 779 IIAapOB — BO

BTOPOM, ..., M, IapOB — B N-M dmmke (my + mg + ...+ m, =m)?
PEIIEHUE. Uckomoe unciio criocob6os obozuaduum P(my, msa, ..., m,). OHO paBHO KOJMYECTBY aHa-
rpamMm n-OyKBEHHOT'O CJIOBA
a1y ... G100 ... Ay ... Aply . -y, . (4)
NV vV vV
m1 mao mn

B camowm nese, BLIOpaTh 1My MApPOB JJId IIEPBOro AIMKa €CTh TO YKE CaMoe, UYTO BLIOPATH 1M MO3UIINN
JUisg OYKB @1; 3aTeM, BBIOpATh 1My IIAPOB JJIsl BTOPOI'O SIIUKA €CTh TO »Ke caMoe, 9TO BbIOpaTh Mo
HO3UIIMIL JIJIst OYKB a9, U T. II.

Bce 6ykBbI citoBa (4) MOKHO mepecTaBUTh m! crocobaMu. DTO 9UCI0 HAJIO Pa3eanTh Ha my! (1e-
pecTaHoBOK GYKB @7, KOTOPbIe HUYEro He MEHSIIOT), Ha My! (1epecTaHOBOK GYKB a2, KOTOPbIE HIYErO

He MEHSIIOT), ..., Ha m,! (1mepecTaHoBOK OYKB a,, KOTOpble HUYero He MeHstoT). Vtoro mosyvaercs
m! (my+mg+...+my)!
P(my,mg,...,my) = —~ ;= — '
mq:meal. ..My mi:mea!l. ..My
CII0COOOB.

Herpynuo Bujersh, uto jannas dopmysia 0bodimaeT GopMmysty Jad duciaa codetanuit. B camom
nese, Mbl mpocto umeeM C' = P(m,n —m).

5 CoueraHus c IIOBTOPpEHUAMUN

Kak MbI 3HaeM, 91MCJIO CIOCOOOB PA3JIOKUTH 1M PA3IUYHBIX [IAPOB B 1 PA3JIMYHBIX SIIUKOB (6e3
KaKUX-JIH0O JIONOJTHUTEIBHBIX OIPAHWYEHHIT) eCTh YUCJI0 pasMerneHnii ¢ noproperusvu: A = n'™.
A CKOJIBKO TIOJIYINTCsT CIIOCODOB, €CIU MAaphl 00uHaAK08ve !

SAJTAYA. CKOJIBKUMEI CIIOCOOAMEI MOXKHO PA3JIOXKUTH ISTh OJIMHAKOBBIX ITAPOB 110 TPEM Pa3IUIHBIM
siimkaM? Ha gucesto mapoB B sIIUKe OrpaHUYaeHnit Her.

PEMIEHUE. [IpeacraBum cebe, 9TO AMUKHE CTOST BILIOTHYIO APYT K JAPyry. Tpu Takux sIuka — 9T0
dakTuuecku jBe neperopojku Mexkay Humu. OO03HAYUM IIap HYJIEM, a MEePEropojKy — €JIMHUTICH.
Torna m0b60My crioco0y pacK/IaIbIBAHUS TATH IIaPOB 10 TPEM ATIUKAM OJTHO3HAYHO COOTBETCTBYET
[IOCJICIOBATEIbHOCTD U3 IATH HYJICH U JIBYX €JIMHUIL; B HA000POT, KazK/1asd TaKas IMOCIeI0BATE/THLHOCTD
OJIHOBHATHO OIIpe/IesigeT HEKOTOPBIi criocod packiajasiBanus. Hampumep, 0010010 osnagaer, 1To B
[IEPBOM AIIMKE JIezKAT JIBa IIapa, BO BTOPOM — JIBa IIapa, B TPETheM — OJUH Iap; MOC/Ie10BaTe /b
mocth 0000011 cooTBeTCTBYET Caydalo, KOT/Ia BCe MATH MapoB JeXKaT B IIEPBOM SITITUKE.

Teneps SICHO, YTO CIIOCODOOB PA3JIOKUTH IIATH MIAPOB IO TPEM ANUKAM CYIIECTBYET POBHO CTOJIBKO
JKe, CKOJIbKO MMEeETCsI TIOCIe0BaTe/TbHOCTEN U3 MATH HY/Ieil U ABYX €JWHUI. A 9HCJIO TaKUX TOC/Ie-
noBaresbHOCTEl pasHo CZ.



SAJTAYA. CKOJIBKO PEIIeHnit B MEIbIX HEOTPHUIATE/IBHBIX TNCIaX UMeeT ypaBHeHue T + y + z = 57

PEMIEHUE. Ecin Baymarbcs, TO 3T0 — B TOYHOCTHU IIPEJIBLIYIIAs 3a/1a9a, TOJBKO HO-JApyromy chop-
MyJaupoBaHHad. B camom Jese, paccCMOTPUM TATH OJMHAKOBBIX IMAPOB U TPU PA3IUIHBIX SATTUKA.
Torna uuciia x, y U 2 €CTb TPOCTO KOJIMIECTBA, MAPOB, IMOJIO?KEHHBIX COOTBETCTBEHHO B TIEPBbIii, BTO-
pOit U TpeTuii UK, TPUIEM JTI000E U3 ITUX TUCE]T MOKET PABHATHCA Hyi0. CrieoBaTebHO, JAHHOE
ypasrenne umeer C? perienuii.

SAJIAYA. B marasune npo1aérest amne/ibCHHOBBIN, BHHOI'PA/IHBIN, TIePCUKOBBIH 1 s10/109HBIH cOK. Hyx)-
HO KyIUTH CeMb MMakKeToB COKa. CKOJMBKO Pa3/IMIHBIX HADOPOB MOMKHO COCTABUTH !

PENIEHUE. Yerblpe BUJa COKa — 3TO YEThIpE PA3JUYHBIX HAINIMKA, B KOTOPbIE HYKHO IIOJIOXKUTH
cemb mapoB. CHOBa 0bO3HAYAEM MIAPhI HYJIEM, a meperopojaku — eaunuiieit. Torga, mHanpumep, mo-
crnemoBatenbHOCTh 0000110100 03HA"aeT, 9TO KYIJIEHBI YeThIpe MTaKeTa aleJbCHHOBOTO, OJIMH MaKeT
[EPCUKOBOIO U JIBa TaKeTa siOJIOYHOr0 COKa (BUHOTPAJIHBIN COK He MOKYHaJju — BTOPOM SIIUK IyCT).

[TosToMy 4mncsio crocobOB MOKYIIKUA CEeMH [TaKeTOB COKA YETBIPEX BHJIOB — 9TO HHCJIO CIOCOOOB
Pa3JI0KUTh CEMb OJIMTHAKOBBIX MIAPOB 110 YETHIPEM AITUKAM, TO €CTh YUCJIO MTOCIeI0BATEILHOCTEN 13
ceM” HyJIell 1 TPEX eJUHUIL. TUC/I0 TaKuX I0CjeI0BaTeIbHOCTEN paBHO Cf’o.

B jaHHON 3aja4e Mbl MOIJIM KYIIUTh HECKOALKO MAKETOB COKA JIAHHOTO BHJA (XOTb BCE CEMb).
[TosToMy B MOMOOHBIX CUTYAIUSX TOBOPAT O couemanuAx ¢ nosmoperuimu. Chopmyaupyem obIILyIo
3aJla9y O YUCJie COYeTaHU C TOBTOPEHUSIMU.

SATAYA. CKOJIBKIMHU CHOCOOAMHU MOXKHO BBIODATh M IAKETOB COKa, €CJIM B IPOJayKe MMEETCT N
BUJIOB coKa? VIHBIMU cJ10BaMU, CKOJTBKUMU CIIOCOOAMU MOXKHO PA3JIOYKUTDH M OJMHAKOBBIX IIAPOB 10
7 PA3JIMIHBIM sIUKaM (B sIIUKe MOYKET ObITh J1060€ KOJMIECTBO IapoB)?

PENIEHUE. Paccyxma,eM, KaK U BbIIIE: UMEEM 1 I1apoB U 1 — 1 HeEpEropooK, To €CThb IOCJIeA0Ba-

TeJILHOCTDb U3 m Hyseil u n — 1 exunun,. Beero takux nociegosaresbaocreit oyuer C)° 1

Yucs1o ¢11ocoboB, KOTOPIMUA MOYKHO PAa3JI0XKHUTDh 1 OJIMHAKOBBIX IIIAPOB TI0 7 PA3JIMIHBIM SIITUKAM,
HA3BIBAECTCS YUCAOM COYEMANU ¢ noemopenuamu u3 n no m u obosnaderca C)". Taxkum obpaszom,

~ym __ m
Cn - Ym+4n—1-

Tenepb HEMHOI'O USMEHHUM YCJIOBUE HCXO,ZLHOﬁ 3aJa491 O pacCKJIaJblBaHUK IIapoOB IO dIUKaM.

SAJTAYA. CKOJBKUMEI CIIOCODAMEI MOXKHO PA3JIOKUATH IIATh OJIMHAKOBBIX IAPOB 110 TPEM PA3TUIHBIM
SIIUKAM TaK, 9TOObI HU OJINH AIUK HE ITyCTOBAJI!

PEMIEHUE. TlosoxkumM BHaYa e IO OJHOMY MIAPY B KasKIbIA ANIMK — TOLAA HU OJWH SIIUK IIYCTHIM
He Oy/zeT. Y Hac OCTaJUCh JiBa IMapa, KOTOPbIe HAJI0 PA3JIOXKHUTH O TPEM AMMUKAM TPOU3BOJIBHBIM
obpazom. HUmeao TakKux pacK/IabIBaHAN €CTh YHCJI0 MOC/IEeI0BATEILHOCTEH U3 ABYX HyJIel W JIBYX
equnnt, To ecth CF.

Mozxxno paccyxKaaThb u 1o-apyromy. [looxkum B psia nsTh mapoB. [leperopogku MOryT OBITH
TOJIBKO B IIPOMEXKYTKaX MexK Iy mapamu. Takmm oOpa3oM, HaM HY>KHO ITIOMECTUTH JIBE IIEPETOPOIKI B
KAKHe-TO JIBa U3 YeTHIPEX MPOMEYKYTKOB, a BBIOPATD JiBe TIO3UIUA U3 4eThIpéx MoxkHo C? criocobamu.

SAJTAYA. CKOJIBKO pelleHnit B HATYPAJIbHBIX YUC/IaX UMeeT ypaBHeHue x + y + 2z = 57

PEIIEHUE. D9To — B TOYHOCTH MIPEJbIAYIAs 3a/a49a, MOCKOJIbKY HU OJIHA U3 MEPEMEHHBIX TeIepb
HE MOYKET PaBHATLC HyJ10. YpasHenne umeer C3 = 6 perienuii B HATypasbHBIX Yncaax. HeTpyiHo
permTh 3a/1a49y ¥ HEIOCPeICTBEHHBIM epebopoM (cliesiaiire 9T0).

SATAYA. CKOJIBKHMH CIIOCOOAMI MOYKHO PA3JIOZKUTh 1M OJIMHAKOBBIX ITAPOB IO 1 PA3THYHBIM SIIU-
KaM Tak, 4TOOBI HU OJIMH SIIUK He IycToBaJ (m > n)?

PENMIEHUE. Paccyxmaem, kak u Bbime. CHada1a KJIaIEM TI0 OTHOMY ITapy B KayKIbIH ATNK, 8 OCTAIb-
HBIE M — M MAPOB PACK/IAIBIBAEM MPOU3BOJILHBIM 00pasoM. Ilomyuaerca O™ = C™ 1 crnoco6os.
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BHaHUe coueTaHuii ¢ MOBTOPEHUSAMHE (TO €CTh CXEMBI IIAPOB 1 IIEPErOPOJIOK) MOMOXKET He «H300-
peTaTh BEJIOCUIIET» Ha OJIUMIINAJC.

BAIAYA. («Quamexs, 2011, 9) 19 memyraros opogckoro Cobpanusi Beibupator Ilpejicenarens us
5 KaHuIaToB. Kaykiplii rosiocyeT poBHO 3a ojiHOro u3 Hux. [locse rosocoBanust cocTaBigeTcs mpo-
TOKOJI 3aCeJIaHtsl, B KOTOPOM YKAa3bIBAETCS JIMIIIb KOJMIECTBO IOJIOCOB 33 KayKI0ro KaHangara (6e3
yKasaHusi, KTO 3a KOro mporosiocoBas). CKOJIBKO PasIHIHBIX TPOTOKOJOB MOXKET TIOJIYIUThCs !

PEMIEHUE. ITycTh 3a nepBoro KanjumjiaTa mporojgocoBao T JeyTaToB, 38 BTOPOrO — Ty JEIyTATOB,
..., 3a IATOr0 — X5 JielyTaroB. Tora

Ty + X9+ a3+ x4 + 25 =19, (5)

MTOCKOJIbKY KazKJIbIIl JICIyTaT T'0JI0COBAJ JIUIIbL 38 OJHOIO KaH/HaTa. lernepb siCHO, YTO MCKOMOE
KOJIMYIECTBO IIPOTOKOJIOB PABHO KOJIMYECTBY peIleHUil ypaBHeHUs (D) B IEJIbIX HEOTPUIATEIHHBIX
qucIax. A 9TO KOJIMYECTBO, B CBOIO O4Yepe/Ib, €CTh YHCIIO CIIOCOOOB PA3/IOKUTh 19 OIMHAKOBBIX MIAPOB
IO TISITU PA3IUYHBIM SIUKAM, TO €CTh YHUCJIO MOC/e0BaTebHoCc el u3 19 Hyeit (mmapos) u 4 equHuUI
(meperoposiok). Takux nociegosareabocreit mveercst Cayy = 8855,

6 MapuipyTsl

Mapwpymom Mbl OyJIeM Ha3bIBATH JJOMAHYIO, Y KOTOPOW BEPIIUHBI UMEIOT IEJIOYNC/IEHHbIE KOOP/IU-
HATBI, a 3BeHbs HAIPaBJIEHBI JTNOO BIPABO, TUOO BBEPX.

BAJIAYA. Crosbko MapiipyTos BeayT u3 Touku A(0,0) B Touky B(10,6)7 CkoabKO TaKUX MapIipy-
TOB MPOXOUT Yepe3 TouKy M (6,4)?
PEIIEHUE. Bosmoxubiit MmaprpyT u3 A B B moKa3aH Ha PUCYHKe.

B

A

Kaxknprit Takoit mapmpyT coctut u3 16 3BenbeB — 10 ropuzoHTaIbHBIX U 6 BepTUKaJIbHBIX. [1o-
9TOMY JIFOOOI MapHIpyT MOXKHO 3aKOaAnpoBaTh cjioBoM u3 16 6yks I' u B, B koropom Oyzer 10 6yks I’
n 6 o6yks B. Tak, nzobpazkénnbiit Boiie mapiipyT oboznadaercd ciosom ['BI'TBI'BBI'BI'TT'BIT.

CrieioBaTeIbHO, MapIIPYTOB OY/IET CTOJBKO Ke, CKOJIbKO mMmeeTcs 16-OyKBeHHBIX cjioB u3 10
oyks ' u 6 G6yks B, To ectb C.

OrpaHuduMcst Terepb MapIpyTaMu, TpOoXoadmumu yepe3 Touky M (6, 4).

B

A

Kaxkprit Takoit MapipyT COCTOUT U3 JABYX dacTreii: mapiipyTa u3 A 8 M u mapmpyrta uz M B B.
Paccy»kias, Kak ¥ BbIIe, HAXOAUM, 4T0 MapmpyTos u3 A B M 6yxer CY,, a mapmpytos us M B B
oyner C2. Beero mapmpyTos u3 A 8 B, npoxoamux uepes M, 6yner Cf,Ct.
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7 bwuonom Heprorona

Bawm ussectnnt gpopmyist (a+b)? = a? +2ab+0? u (a+b)® = a®+ 3a*b+ 3ab® + b>. Buisesem obmuryio
dbopmyy st (a + b)™.
BAJAYA. (Bunom Hvromona) Jokazars, 9To

n(n — 1)an72b2 + n(n _ 1)<n — 2) an73b3 + + b = i Ckalnikbk

(a+0b)"=a" +na"'b+ 5

k=0
PEIIEHUE. Hauném co cieyiomnieil 3amnmcn, WIoCTPUPYIONIE OCHOBHYIO HJIEIO:
(a+b)* = (a+b)(a+b)(a+b) = aaa + aab + aba + abb + baa + bab + bba + bbb.
Touno Tak »Ke packpoeM CKOOKH B IIPOM3BE/ICHUN

(a+b)"=(a+b)a+b)...(a+b),

-~
n

[IPOCTO 3AIMCHIBAST [IOJTY YAOIIIeCsT OJJHOUIEHBI KaK CJIOBA JUIMHBI 11, COCTOsIIIIE U3 OYKB @ 1 b (MOKHO
YIOPSIZIOUNTH UX 10 ajdaBUTy, KaK ¥ BbIIe, HO 9T0 He 06s3aTesibHO). [locse nmpuBerennst mogo0HbIX
ylenos ciaaraemoe a” ¥b* 1anyT Te m TONBLKO Te ciI0Ba, KOTOPLIE COCTABICHBI n3 k OYKB b n n — k
oyks a. Takux cios C¥; 310 u Gymer koadpdurument npu a™ *bF B nomyuusmeiics cymme. TlosTomy
anciia CF HasbiBatOTCS €1IE GUHOMUAADHOLMU KOIPHUUUCHMAMU.

BAJIAYA. («Boicwas npobas, 2014, 10) CKOIBKO CJIAraeMbIX HOJIyYUTCs [OCJE PACKPBITHSA CKOOOK
1 NIPUBEJICHUs MOJ0OHBIX claraeMbix B Boipazkenun (1 + 22)100(1 4 2°)100?

PEIIEHUE. Bunom HeroToHa /17151 HaIlero BhIpakKeHus J1aéT:

(1+ Cigr” + Cloga” + ... + Clgpz'™ +2*) (1 + Clpz” + Cloga™® + ... + Chgga™ + 27) =
100 100 100
= Z Choor™ Z Clopr™ = Z N ()
k,m=0

e agm = CFCy (Bug a1ux KoadduimenTor Ha caMom Jiesie He BaxkeH). UTak, mocjie pacKpbiTHs
CKOOOK II0JIyYaeTcss CyMMa OJIHOUJIEHOB CO BCEBO3MOXKHBIMU ITOKA3aTe/IAMU CTelleHn Buja 2k + 5m,
rae k u m npoberator nesble 3HadeHns ot 0 go 100.

Nmeem oueBunyto onenky: 0 < 2k + 5m < 700, u ecim ObI KaxKJ0e ITPOMEXKYTOUHOE 3HaUe-
HUEe JOCTUTAJIOCh, TO IOCJE NPHUBEJEHUs TOJ0OHBIX YJICHOB B cyMMe oKazaJyoch Obr 701 ciaraemoe.
BrerissicauM, Kakue poMezKyTOYHbIe 3HAYEHHS JIOCTUTAIOTCS HAa CAMOM Jiejie, 8 KaKue 3allpenieHbl.

MpbI pacMOTpPUM BCEBO3MOXKHBIE OCTATKHU, KOTOPhIEe MOXKeT JdaBaThb 2k + bm mupu jestennu Ha 10.
Nmeem, coorBercTBeHHO, 10 city4daes.

1. Ilycrs 2k + 5m = 10n. Torma k = 5p, m = 2q (p u g — Te/ble HEOTPUIIATEILHbIE YHUCIIA),
OTKyJa p + ¢ = n. Vmeem:

2
)

e

Canenosarenbio, Bemanna 2k + 5m = 10(p + ¢) MOXKeT NPUHUMATDH JIIOObIE 1eJIble 3HAUCHUS
or 0 70 700 = 10(20 + 50). B srom ciyvae 3anpeniéHHbIX MTPOMEKYTOUHBIX 3HAYCHUIN HET.
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2. Ilycrs 2k+5m = 10n+1. Ilepebop ocTaTKOB OT JiejieHUS Ha D U Ha 2 ITOKA3bIBAET, YTO BO3MOYKEH
qunib BapuaHT k = 5p + 3, m = 2¢ — 1 (u Torma cHoBa p + ¢ = n). Umeem:

0<5p+3
0<2¢—-1

NN

[Mosromy Bermmunna 2k + 5m = 10(p + ¢) + 1 MoxkeT npuHUMATH JIIOObIE Te/ible 3HadeHust 0T 11
10 691. 3uadenne 1 okaspIBaETCS 3AIPENIEHHBIM (UTO OYE€BUIHO — ypaBHeHue 2k + bm = 1 e
UMeeT DEIeHuii B HATYPAJIbHBIX IHUC/IAX).

OcraBinecs ciydan pa3dUpaiOTCs O TON K€ CXeMe U OIUCHIBAIOTCS MeHee TTOAPOOHO.

3.2k+bm=10n+2 = k=5p+1, m =2q, p+ q=n. [Honygaem: 0 < p < 19, 0 < ¢ < 50,
orkyna 2 < 10(p + ¢q) + 2 < 692. Banpeménnbix 3HAUCHNIT HET.

4. 2k +5m =10n+3 = k=5p+4, m=29q—1,p+q=n. Umeem: 0 < p <19, 1 < ¢ < 50,
orkyta 13 < 10(p + q) + 3 < 693. 3uavenue 3 He JOCTUrAETCS.

5. 2k+5m=10n+4 = k=5p+2, m=2q p+q=n. Umeem: 0 < p <19, 0 < ¢ < 50, orkyma
4 < 10(p + q) + 4 < 694. 3anperiéHubx 3HAUCHUN HET.

6. 2k+5m =10n+5 = k=5p, m=2q¢+1, p+q=n. Umeem: 0 < p < 20, 0 < ¢ < 49, orkyna
5 < 10(p+ q) + 5 < 695. 3anpeméHubix 3HAYCHUI HeT.

7. 2k+5m=10n+6 = k=5p+3, m=2q p+q=mn. Umeem: 0 < p < 19, 0 < g < 50, orKyI1a
6 < 10(p + q) + 6 < 696. 3anpemEHHbIX 3HAYCHUI HET.

8. 2k+bm=10n+7 = k=5p+1,m=2qg+1,p+qg=n. Umeem: 0 < p < 19, 0 < ¢ < 49,
orkyzna 7 < 10(p + q) + 7 < 687. Suauenue 697 He jgoCTUTACTCH.

9. 2k+5m =10n+8 = k=5p+4, m=2q, p+q=mn. Umeem: 0 < p <19, 0 < g < 50, oTKy1a
8 < 10(p + q) + 8 < 698. 3anpenéHHBIX 3HAYCHUIT HET.

10. 2k+5m =10n+9 = k=5p+2, m=2¢+ 1, p+qg=n. Umeem: 0 < p <19, 0 < q < 49,
orkyna 9 < 10(p + ¢q) + 9 < 689. Snauenue 699 He gocTHTAETCH.

Nrak, Bemmauna 2k + 5m npu 0 < k,m < 100 npunumaet Bce 3uadenus ot 0 mo 700, kpome 1, 3,
697 u 699. 3uauut, B cymme (6) okaxercsa 701 — 4 = 697 ciaraeMbIx.

8 Tpu 3amaum o pyHKIMIAX

Mpbl y2Ke BHJeIN BBIIIE, YTO 3aJIa4i C BHEIIHe HENoXOKUMU (hOPMYJIUPOBKAMHI MOTYT OKA3aThCs B
CYIIHOCTH OJIHOM u Tofi ke 3a1a4eii. [IpuBesém em@é Tpu npumMepa Takoro poja.

Hanomunm, aro dbyukuueil f u3 muoxecrsa A B muoxkectBo B (o6osnauaercst f: A — B) Ha3bl-
BAETCsl [IPABUJIO, 110 KOTOPOMY KarKJOMY JIEMEHTY I MHOXKeCTBa A CONOCTABIISIETCS €/MHCTBEHHbII
ssemenT f(x) muoxkectBa B. IIpu sToMm ssement f(x) Ha3bIBAETCS 06pA30M SJIEMEHTA T, & CaM dJIe-
MEHT X HasbIBaeTcs npoobpasom siaementa f(x).

BAJIAYA. Haittu umcio Beex dynkumit f: {1,...,m} — {1,...,n}.

PEMEHUE. Kaxyio Takyio pyHKIIMIO MOXKHO ONUCATH cjaegayomum obpasom. [IpencraBum cebe m
KJIeTOK ¢ HOMepamu 1, 2, ..., m. B kierky ¢ Homepowm 4 Brutem duciio f(i) — obpas uncia i. Takum
obpaszomMm, Jrobasg Hamra (QYHKINA f OJHO3HAYHO 3a0aéTCd IOJIOCKOW U3 1M KJIETOK, 3aIl0JTHEHHBIX
qucstaMu 0T 1 10 n. OUeBHIHO, YTO YHUCJIO0 TAKUX MOJOCOK (a 3HAYUT, U MCKOMOE YUCJI0 (DYHKITHIA)
pasHO N,
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Herpynno BujieTh, 9TO JlaHHAA 38/1a49a €CTh 110 CYTU 3a/la4a O Pa3JI0KEHUN 1M PA3JIMIHBIX MAPOB
B N PA3JMIHBIX AMUKOB (6€3 orpaHWveHuii Ha YUC/IO MApOB B siuKe). Uucsio HAmux (HyHKIHMHT —
9TO YHCJIO pa3MelneHnii ¢ nopropenusiMu A",

BAJAYA. Ilyers m < n. Haiitu gucino Bospacratonux dyskmumit f: {1,...,m} — {1,...,n} (ymo-
BJIETBOPSIONIUX yea0BuIo @ < j = f(i) < f(j)).

PEMIEHUE. Bospacraomas GyHKIM TOTHOCTHIO 331a6TCA MHOYKECTBOM CBOUX 3HAUEHUIT; TO €CTh,
060€ M-37IEMEHTHOE TIOJIMHOYKECTBO MHOKeCTBa {1,...,n} onpemnesser eMHCTBEHHYIO BO3paCTAIO-
myto dyskmuio f: {1,...,m} — {1,...,n}. [losromy Takux HyHKIHIA CTOTBKO XKe, CKOJIBKO NMEeTCst
M-3JIEMEHTHBIX MTOJMHOYKECTB y N-3JIEMEHTHOTO MHOYKECTBA, TO €CTh uncyo coderannii C)".

BAJAYA. Haiitu uncio meyoeiBatornux dyuknumit f: {1,...,m} — {1,...,n} (yaoBrerBopsitormx
yeqouio @ < j = f(i) < f(7)).

PEMIEHUE. YT00bI mIpotie 66110 pa300bpaThes B 00IIEil CUTyaIlnn, HAYHEM ¢ YaCTHOTO ciiydas. Vmen-
HO, HaiiéM 1ucao HeyObiBarommx dyuxmmit f: {1,2,3,4} — {1,2,3}.

Kaxknas Takast pyHKIHMSA OTHOZHATHO KOJIUPYETCsl HEYOBIBAIOIIEH IMOC/IeI0BATETbHOCTHIO JIJTH-
Hbl 4, coctaBeHno#t u3 ducen 1, 2 u 3. Hanpumep, nociepoBarenbuocts 1123 3amaét pyHKIuo f,
s koropoit f(1) =1, f(2) =1, f(3) =2, f(4) = 3; aHasoru4dHo, MOCIeI0BATEILHOCTE 1222 3a1a6T
dbyuxmmo f, mas xoropoit f(1) =1, f(2) = f(3) = f(4) = 2.

A KaXKJIyi0 Takyro IOC/IEI0BATEIbHOCTh MOXKHO OIHMCATh B TEPMHUHAX MIAPOB U AMUKOB. [Ipes-
craBuM cebe Tpu siiwKa (910 "mcesaa 1, 2 u 3, U3 KOTOPBIX COCTABJISIOTCS OCTEI0BATEILHOCTH) U
YeTblpe OJMHAKOBBIX Iapa. InciIo eIuHUI] B TOCJIeI0BATETLHOCTH — 3TO YHCJIO OJMHAKOBBIX ITapOB
B [IEPBOM SIIUKE; YHCJIO JIBOEK — 9TO YHCJIO OJMHAKOBBIX IIAPOB BO BTOPOM SIIUKE; YHCJIO TPOEK —
9TO YHCJIO OJMHAKOBBIX IIAPOB BO TpeTheM siuke. Tak, mocenoBaresbHocTh 1123 o3Havaer, 9To B
[IEPBOM SIIIUKE JIeYKAT JBa Iapa, BO BTOPOM — OJWH U B TPETbEM — OJINH; aHAJIOTMIHO, ITOCJIe/I0-
BaTEJIbHOCTH 1222 03HaYaET, YTO B MEPBOM AIMIUKE HAXOIUTCS OJIMH ITap, BO BTOPOM — TPH IIapa, a
TpeTuil AIUK IIyCT.

CiietoBaTeIbHO, UICKOMOE YNCI0 (DYHKITMIT PABHO YUCTY CIIOCODOB Pa3/IOKUTh YeThIPe OMHAKO-
BBIX IIApa 10 TPEM AIMUKAM, TO eCTh YHMCIy codeTannii ¢ nosropenusyvu C4 = Cg.

Tenepb, pa3oOpaBIINChL B 3TOM MIPUMeEpe, HETPYIHO IepeiiTn K obmeMmy ciaydaro. Jucao HeyObl-
patorux dyukmuit f: {1,...,m} — {1,...,n} paBHO 4uCcIy HEYOBIBAIOIINX MOCJIEIOBATETHHOCTEN
JUIMHBL M, COCTaBJIEHHBIX M3 ducesg 1, 2, ..., n. Bo3pbMéM m OJMHAKOBBIX IIAPOB U N PA3INIHBIX
SANTUKOB. YMCJI0 €IMHUIL B MTOCJIE0BATETBHOCTH — 3TO YHUCJO IIAPOB B IEPBOM SIIUKE; YHCJIO JIBO-
€K B IIOCJIEJIOBATEILHOCTH — 3TO YUCJIO MIAPOB BO BTOPOM dIMuKe, U Tak jajee. Cjie0BaTeIHLHO,
KOJIMYECTBO HAINX HEYOBIBAIONINX [TOC/IE/I0BATEILHOCTEl PABHO YHCIy CIIOCODOB Pa3JI0XKUTH 1M OJU-
HAKOBBIX IMIAPOB 110 N PA3JIHIHBIM sAMuKaM (6e3 orpaHuveHuii Ha YHUCJIO MIAPOB B SIIUKE), TO €CTh
YHUCJIy COUYETaHUil C MTOBTOPEHUSIMU C’,T =C 1

9 3amaunm

1. Ha npamoit ormeruin 10 pasyimanabix Touek. CKOIBKO MPU 3TOM MOJIYIHIOCH OTPE3KOB?
2. Ha okpyzxkuoctu ormermim 12 pa3audabix ToueK. CKOJIBKO MIPU 3TOM TOJIYIUIOCH YT

(491

3. CkosbKo jmaronaJsieil B BBIIYKJIOM 12-yrojibHuKe?
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4. («/lomonocos», 2017, 7-9) CkoJIbKO juaroHajeil B NPaBUIBLHOM 32-YIOJbHUKE He HapaJlle/bHbI
HU OJTHOW M3 CTOPOH 9TOr0 32-yroJjbHuKa?

ove

5. Ha mtockoctu poBesiennt 10 mpsiMBIX TakK, YTO HUKAKUE JIBE TPsAMbIE He IMapaJLIe/IbHbl 1 HUKAKIe
TPU TPsIMbIE HE MTEPECEKAIOTCS B OJTHON TOUKe.

a) Haiigure anciio Touek mepeceveHnst STUX MPIMbIX.

6) CKOJIbKO TPEyroJIbHIUKOB 06PA30BAHO STUMU MIPSIMbIMU

0z1 (9 ‘¥ (e

6. (<«Iloxopu Bopobwvésw, z2opwvi!», 2017, 5-9) Ha wieruaroii Gymare HapuCOBaJU MPSIMOYTOJbHBII
TPEYroJbHUK ¢ KaTeTaMU, PAaBHBIMU 7 KJIeTKaM (KaTeThbl Uiy T IO JuHUsIM ceTkn). [lorom obBesn Bee
JIMHUY CeTKH, HaXOJAIIecss BHYTPH TpeyroJbHuKa. Kakoe HanboJblnee KOJUYECTBO TPeyTroJIbHUKOB
MOYKHO HaliTH Ha 9TOM PUCYHKE?

7. («Boicwas npobas, 20183, 11) B xinacce 12 yuennkos. X HyKHO pa3buTh Ha JBe TPYIbI (TIEPBYTO
U BTOPYIO), COCTOsAIINE U3 YETHOIO Yncia yaeHUKoB. CKOJBKUME CIIOCODAMU 9TO MOXKHO CJIeJIaTh?

8. («Iloxopu Bopobwvéeun, 2opwi!s, 2014, 10-11) CKOIBKEME CIIOCOOAME TPEHEP MOKET CKOMILIEKTO-
BaTh XOKKEIHYIO0 KOMaH/Iy, COCTOSIIYIO U3 OJIHOIO BpaTapsd, JIBYX 3allUTHUKOB U TPEX HAIAAIONINX,
eC/IM B €ro pacliopszKeHUH eCTh JiBa BpaTaps, 5 3allUTHUKOB U 8 HAIaIaiomuX

9. («Iloxopu Bopobwvéswi 2opwls, 2014, 10-11) 13 Tpéx MaTeMaTHKOB U JIECATH SKOHOMUCTOB HYKHO
COCTaBUTb KOMUCCHIO, B COCTAaB KOTOPOI BOMJIET ceMb UesioBeK. [Ipu 3ToM B Heill JJO/I2KeH y4acTBOBATh
X0Ts 661 o MaTeMaTuk. CKOJBKUMHU CIIOCOOAMU MOYKET OBITH COCTABJICHA KOMUCCHS !

10. («Qusmex», 2016, 10) B cymme 32 + 33 + 34 + ..... + 100 HYKHO BBIYEPKHYTb HECKOJIbKO
cJaraeMbIX TakK, 9TOOBI ITOJIYyIUBIIAsICA CyMMa cTaja paBHa 4455, CKOJIBKIME CIIOCOOAME 3TO MOXKHO
chenarn?

11. («@usmex», 2014, 7-9) CKOIBKO CyNIECTBYET JAEIANMXCA Ha 9 OJMHHA/IIATH3HAYHBIX HATY PaJIb-
HBIX 9UCEJI, B 3aIIUCH KOTOPBIX YIACTBYIOT TOJBKO 1udpst 0 u 87

12. («Buicwas npobas, 2014, 7-8) Tpamsaiineiii 6uner coctout u3s mectu mudp or 0 10 9. CKoIbKO
OUJIeTOB COJIEPYKAT POBHO 5 OJIMHAKOBBLIX 1up?

(028
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13. («@usmex», 2014, 7-8) CKOJIBKO CyIIECTBYET CIIOCOOOB COCTABUTH KOMUCCHIO U3 CEME YEJIOBEK,
BBIOWpAast €€ WIEHOB U3 BOCBMU CYIPYKECKHUX I1ap, HO TaK, YTOOBI 1JI€HbI OJIHOI CeMbU HE BXOJUJIN B
KOMUCCHIO OJTHOBPEMEHHO?!

14. («@usmex», 2015, 9, 11) Y Mummu ectb nsaTh 6aHOK ¢ KpackaMu pasHoro rpera. CKOJbKUMI
Pa3IMYIHBIME CIIOCOOAMU OH MOXKET TOKPACUTh 3a00p, COCTOAIINI U3 7 JIOCOK, TaK, YTOOBI JIIOObIE
JIBE COCEJIHME JOCKU OBLIN Pa3HBbIX IIBETOB U IIPU 3TOM OH HCIIOJIL30BAJI KPACKH HE MEHee YeM TPEX
1IBETOB?

15. («Qusmex», 2016, 9) Jlabupunr npejcrasisier u3 cebs 1enovKy u3 7 KoMHaT. V13 mnepBbix 4
KOMHAT B CJIEJIYIOIIUE BeyT 2 JIBEPH, U3 OCTABINUXCs B CJIEYIONLYIO BeJyT 3 jBepu (U3 mocjeHeil
KOMHATBI 3 JIBEpH BeJlyT Ha BbIXOJ). JlabopaHnTt ciyuaiiabivM obpasom 3amep 10 asepeii. Kakosa Be-
POSITHOCTB TOT'O, UTO KPbICA, ITOCarKeHHAasI B IEPBYIO KOMHATY, CMOYKeT BbIOpATbCS M3 JIAOMPUHTA!
OTBer BbIpasuTe B IPOIEHTAX U OKPYTJIATE JI0 JECATHIX.

T'c

16. («Dusmexs, 2014, 9) Y Bacu ecth cemb KHUT TI0 MaTeMaTlKe, a y Banun — jeBsath. Bee 16 kaur
pasHble. CKOJILKUMHI CIIOCOOAMEI OHH CMOI'YT OOMEHSATHCSI TPeMsi KHUIaMu (TO eCTh JaTh TPH KHUTU
B OOMEH Ha TpU KHUTH)?

17. («@usmex», 2014, 10) CKOIBKO CyIIeCTBYyeT 23-3HAYHBIX YUCEN, CyMMa (P KOTOPBIX PaBHA
JeThIpém?

18. («@usmex», 2014, 7-8) Jléma npunec B Kaacc 36 OPEXOB U PEIIU PA3JETUTH UX MEXKLy CODOI,
Maxcom u Bopeii. CKOJIBKO CIIOCODOB CYIIECTBYET 3TO CIe/IaTh, €CJIU Y KarxKI0r0 B UTOre HOJIZKEH
OKa3aThCsT XOTs ObI OJINH Opex?

§69

19. (<«Ioxopu Bopobwvésu, zopuvi!», 2014, 10-11) Tpu nupara /Ixo, Bumr u Tom mamum kiag, co-
nepxaryit 80 0JMHAKOBBIX 30JI0TBIX MOHET, U XOTAT PAa3JIe/INTh UX TaK, YTOOBI KayKJIOMy U3 HUX
Jocranoch He MeHee 15 moner. CKOJIBKO CyIIECTBYET CHOCOOOB 9TO CIaTh?

20. («/lomonocoss, 2015, 10-11) CroabKO 9-3HAUHBIX YUCE], JEJSINUXCS HA D, MOXKHO COCTABUTH
IyTEéM mepecTaHoBKH mup unciia 377 353 7527

21. («JIomonocoss, 2015, 10-11) Crapyxa [llanoksik perniia o63aBecTuch Kojuiekimedi usz 50 cax-
Bosizkeil. B Marazume eit Ha BBIOOD IPEJIOKUIN OPpAHKEBbBIE, 3eIEHbIE, (DUOIETOBBIE U TOJIYObIE CaK-
BOAXKU. CKOJIbKI/IMI/I CHOCO6aMI/I OHa MOXZKeT cleJiaTb HOKyHKy? CaKBOH}KI/I OIHOI'O IIBE€Ta CHYUTAIOTCA
NICHTUYIYHBIMUA.
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22. («lloxopu Bopobwéev, 2opw!»>, 2014, 9) Y Urops lopuikoBa ectb Bce ceMb KHHUTD TIpo [appu
[Torrepa. Ckombkumu crocobamu Vrops MOXKeT paccTaBUTh 3TH CEMb TOMOB HA TPU pPa3/IHIHBIE
KHIKHBIE [TOJIKU TaK, 9T00bI Ha KazK 101l MoJIKe cTosiia XoTs 661 ojHa Kaura? (PaccranoBku, KOTOpbIe
OTJIMYAIOTCS MOPSIKOM KHUT HA MOJIKE, CIUTAIOTCA PA3TMIHBIMH. )

23. («Qusmex», 2014, 11) Haiimure KOJIMIECTBO CEMU3HAUYHBIX YUCE]I, B JECATUIHOlN 3aIUCH KOTO-
PBIX MOT'YT BCTPEYaTbCs TOJBKO 1udpol 4, 5, 6, 7 1 TaKux, 9T0O KaxKJad Mudpa He MEHbIIe TpeIbl-

PINIIC

0ct

24. («/Iomonocoss, 2016, 9-11) danbl 1Be napasijiebHble MPsAMbIE, PACCTOSHIE MEXKy KOTOPBIMU
paBHO 2 cM, Ha KaxKjioit ormedeHo mo 10 Toduek, miaymmx depe3 1 cm. Hyxkuo m3 stux 20 Touex
BBIOpaTh 9 TAKUX TOYEK, YTOOBI PACCTOSHUE MEYKJLy JIIOOBIMU JIByMsI U3 HUX OBLIO HE MeHee 2 CM.
CKOJIBKUMHI CIIOCODAMM 3TO MOYKHO CJIeJIaTh?

\/4%

25. («Ilokopu Bopobwéewv. zopw!», 2015, 7-9) a) B rabmume 3 X 4 HaI0

paccTaBuTh 4ucjaa or 1 g0 12 Tak, 4TOObI pa3HOCTD JIIOOLIX JBYX YHCE], 1147110

CTOAIIMX B OJIHON CTPOKe ObLIa KpaTHa 3, a pa3HOCTb JIIOOBIX JIBYX UHCET

B ojiHOM cTOJiOIe — KpaTtHa 4. [Ipumep Takoii paccTaHOBKH NPUBEJIEH HA

pucynke. CKOJBKUMHE CIIOCOOAMH MOKHO 3TO CIAETIATH?! 91121 3|6
6) MoxHo Jin paccraBuTh dnciia or 1 10 24 B tabiuie 6 X 4 Tak, 9100k

pa3HOCTH JIFOOBIX JIBYX YMCEN B OJHON CTPOKe ObLia KpaTHa 6, a pasHOCTH

JIIOOBIX JIBYX 9HCET B OJHOM CTOJIOIE Obljia KpaTHa 47

1M (9 FHT (®
26. («Iloxopu Bopobwvéew 2opwl!s, 2015, 9) a) Ha maockocTn pacrosioxe- o o o
HBI 9 TOUEK B BUJIE PENMIETKHA 3 X 3, KAK MOKA3aHO Ha PUCYHKE.
a) Uepes Bce BOBMOXKHBIE TIAPBI TOUEK POBeJH HpsiMble. CKOJIBKO pas- ° ° °
JIMIHBIX IPSIMBIX OJIY YUI0CH 7
6) CKOJIBKO CyIIeCTBYeT Da3JIMYHBIX TPEYTOJbHUKOB C BEPIIMHAMU B o o o

3TUX TOYKAX!

9. (9 ‘0z (e

27. («@Qusmex», 2017, 10) Ha croponax tpeyroibanka ABC ormernsu Touku: 10 — Ha cropone AB,
11 — ma cropoue BC, 12 — na cropore AC. Ilpm sTOoM HE OfHA W3 BEPIIMH TPEYTrOJbHUKA HE
orMedeHa. CKOJIBKO CYIECTBYET TPEYTOJbHUKOB C BEPIIMHAME B OTMEYEHHBIX TOUKAX

28. («Buicwas npobas, 2014, 9-10) B Beipaxkenuu
(1+2)(1+23)(1+2%) ... (1+2'%)

PaCKpPLLJIN BCE CKOOKH 1 IIpuBeJIn HO,H,O6HI;)I€ ciiaraemble. CKOJIBKO CjlaraeMbIX HOJIyLII/IJIOCb?
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29. («Bwicwas npobas, 2014, 11) B Belpaxkenun
(L+2)(1+ 22 (L +2%) . (L 2)(1 + 2M)(1 + 210%)18

PACKPBLIN BCe CKOOKHU W IIPUBEJIN MOA00HBIE ciiaraeMble. CKOJIBKO CIaraeMbIX IIOJIYIMIOChH !

30. («Boicwas npobas, 2014, 9) CKOJBKO ciaraeMbiX MOJYUIUTCsI IOCJE PDACKPBITHS CKOOOK U IpH-
BeJIeHUsT TIOJIOOHBIX caraeMbix B Bbipakennn (1 + x2)1%(1 + 23)1907

667

31. («Bucwas npobas, 2014, 11) CKOIBKO CJAraeMbIX MOJIYIUTCS HOCTEe PACKPBITHS CKOOOK U ITPH-
BeJICHUs TIOJIOOHBIX claraeMbiX B Bbipazkenun (1 + x3)109(1 + 24)1007

G69

32. («/Iomonocoss, 2017, 10-11) CKOJIBKO cjlaraeMbIX MOJIYYUTCsI, €CJIU B BbIPDAKEHUN

(4% + 273 +2)*"°

PACKPBITh CKOOKM U IPUBECTH ITOJA00HBIE WJICHBI!

33. («Jlomomnocos», 2017, 10-11) B pasnoxenuun dbyukiun f(z) = (1 + z — z%)*° no crenenam z
Haiiure koadgdunuent npu x>, rje n paBHO cymMMe BeexX Ko3(DPUIUEHTOB Pas3/I0KeHNs.

09

34. («Qusmex», 2014, 9-10) Hdan BbinyKbli 15-yroJbHUK, HUKAKHe TPH JHATOHAJIA KOTOPOIO HE
UMEIOT ODIUX TOYeK, OTJMYIHbIX OT BepiinH. Haiiyiure dnciio Touek nepecedenus puaronaseii (He
cuuTast BEpIINH ).

35. («Quamex», 2014, 9, 11) OrmeTnan Bce BEPIIUHBI TPABIIILHOTO 12-yrosbauKa. CKOIBKO CyTie-
CTBYET HE3aMKHYTBIX HECAMOIIEPECEKAIONTNXCA CEMU3BEHHBIX JIOMAHDBIX C BEPIIUNHAMU B OTMEUCHHBIX
TOYKax?!
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36. B Tpeyroibuuke [lackasis 3aMeHUM 9KC/Ia TOYKAME U COEIUHUM TOUKH OTPE3KAMU CJIELYOIIM
obpazoM:

IIymém Ha30BEM JIOMAHYIO C HAYAJIOM B BEPIIIMHE TPEYTOJbHUKA, 3B€HbsI KOTOPOIl MTYT 110 JIMHUSM
[IOJTy YUBIIIENCST CETKU TOJILKO BHU3. JlOKaXkuTe, YTO KOJMYECTBO IyTel, BeAyIMUX B k-I0 TOUKY Nn-ii
crpoxu, paso CF (cTpokn HyMepyloTcst cBepXy ¢ HyJls; TOYKH B CTPOKE HyMepyIOTCsl cjIeBa ¢ HyJs ).

37. («Bucwas npobay, 2014, 9, 11) llpusenénnas HuzKe JuarpaMMa COCTOUT U3 24 e TMHUYHBIX KBa,I-
paroB. JIarymika u3 KaxkJI0ifl KJIeTKH MOXKET NPBITHYTh JUOO Ha OJHY KJETKY BHH3, JIMOO Ha OJHY
KJIETKY BJIEBO-BHU3 TI0 JIMATOHAJIN (HE BBIXOJS IIPU ITOM 3a I'PaHUIlbl guarpammbl). CKOJIBKO CyIie-
CTBYET IyTeill JIATYIIKH, BeILyNMX U3 BEPXHEro psijia KBajpaToB B HikHuit? (Ha pucynke nmokasan
OJIVH U3 myTeil JArymky. BepxHuil 1 HUKHUIA PsIJTbl KBAIPATOB BBIJIEJIEHBI CePbIM (DOHOM. )

8¢CT

38. («Bucwas npobar, 2013, 9) CroapbKuMu CrocobaMu MOKHO 3anosHuTh udpavu 0, 1, ..., 9
(MOXKHO ¢ MOBTOpeHUsiME) Tabuuiy 3 X 3 Tak, 9Tobbl cymMMa HUdp B KaXKJIOH CTPOKe W KayKJIOM
cToJi0ne paBHsiach 47

0ct

39. («Bwicwas npobas, 2013, 10) CroapKumu criocobamu MOXKHO 3anoiHuTh mudpamu 0, 1, ..., 9
(MOXKHO ¢ MOBTOpeHUsiME) Tabuuily 3 X 3 Tak, 9Tobbl cymMMa nudp B KaXKJI0i CTPOKe W KayKJIOM
cToJI0IEe paBHsIACH 57

1€C

40. («Bucwas npobay», 2013, 11) CKOJIbKEMEI CHOCOGAMEI MOXKHO 3a0HUTH tmdpamvu 0, 1, ..., 9
(MOXKHO € MOBTOpeHUsiME) Tabuuily 3 X 3 Tak, 9To0bl cymMMa nudp B KaXKJI0i CTPOKe M KayKJIOM
cTosib1e paBHSAIACH 67

90¥
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41. («Dusmexs, 2013, 10-11) Tect 1o aurymiickoMy s3bIKy caaBaau 10 mkosbHIKOB. 3BecTHO,
YTO JIIOOBIE NIATH HMIKOJIBHIKOB OTBETU/IM BMECTE Ha BCE BOIIPOCHL, a JIOObIe YeThIpe HMIKOJIbHUKA OTBe-
THJIN BMeCTe He Ha Bce BoIpochl. [Ipn KakoM HamMeHBIIeM KOJIMYeCTBe BOIIPOCOB TECTa TAKOEe MOTJIO
CIIYIUTHCS !

0T¢C

42. («Qusmex», 2013) Hucno 84605 Hanucaam ceMb pas MOAPSI, IIPH TOM IOy IUIIOCH 35-3HATHOE
YUCJIO

84605846058460584605846058460584605.

N3 sToro 35-3HadHOro 4mncja TpedyeTcsd BBIYEPKHYTH JBEe IUMPHI TaK, UTOOBI MOJYyYEeHHOE ITI0CJIe
BBIYEPKUBAHNSA 33-3HAUHOE THCJIO0 JeanI0ch Ha 15. CKOJIBKUME CIIOCODAMHU 3TO MOYKHO CJIEIATh?!

91¢C

43. («/lomonocos», 2014, 8-9) Hau npaBuiabHblii 27-yronbauk AjA; ... Ayr. Haiiaure kommdectBo
HepaBHOOEIPEHHBIX TPEYTOJbHUKOB ¢ BepiimHamu B Toukax Ai, Ao, ..., Aoy, Tpeyronbuuku, orim-
JAIOIIIecs MOPSAIKOM BepiiuH (Hanpumep, A; As Ay n Ay A4Ay), cauTaroTes 3a OIMH TPEyTOJIbHUK.

44. («/lomonocoss, 2016, 7-8) Kpyr pas3oumm Ha 4 paBabix cekropa 1o 90°. CKoJbKUMEI criocobamu
MOZKHO €r0 PacKpacHTh, €CJIM €CTh 7 IBETOB W KaXKJIblii CEKTOP MOXKHO KPacUTh B JH000M 1BET?
PackpacKu, KOTOpbIE COBIIQJIAIOT IPU MOBOPOTE KPyra, CYUTATh OJMHAKOBBIMU.

919

45. («Bucwas npobay, 2011, 11) CKoTbKUME CIIOCOOAMI MOYKHO DACKPACUTh IPaHl Kyba B IEPHBI
u GeJblii 1BeTa (KasK1yto TpaHb B OJIMH IIBET, 1 002 I[BeTa J0JIKHBI ObITh UCIOJIH30BaHbl)? Packpackn
CUUTAIOTCS OJIMHAKOBBIMU, €CJIM OJIHY MOYKHO IOJIYINTh U3 JPYTOil, IOBEPTEB KyO B pyKax.

46. («Qusmexs, 2015, 10) Jan npasunbabiii 16-yroasauk. Haiigure KoJmaecTBo 9eTBEPOK BEPIITIH
9Toro 16-yrojbHUKa, SBJIAIONIMXCH BEPITUHAMU BBIMYKJIBIX YEeTBIPEXYTOJBHUKOB, Y KOTOPBIX €CTb
XOTs OBbI OJTHA Tapa MapaslIebHBIX CTOPOH.

¥9¢€

47. («Qusmexs, 2015, 10) Jan npasuibhbiii 20-yroasauk. Haiiure KoJmaecTBo 9eTBEPOK BEPIITIH
9Toro 20-yroJIbHUKa, sIBJISIONINXCS BEPITMHAME TPATICITHA.

0L

48. («@usmex», 2013) Jlau npaBwibhbiii 24-yrojsbHuk. Haiinre KoJIM4ecTBO TPOEK €ro BEpIIuH,
SIBJISIFOTIIUXCST BEPITMHAMU TPEYTOJIbHUKA, B KOTOPOM XOTs ObI ojuH yroJ pasen 45°. (/IBe Tpoiiku
BEPIINH, OTJIHIAIOIINECs OPSJIKOM BEPIIUH, CINTAIOTCS OIMHAKOBBIMIL. )

8¢

49. («Dusmex», 2013) Jan npaBuabubiit 20-yroibauk. Haiigure KogmaecTBo 9eTBEPOK €ro BEPIINH,
SIBJISTTOININXCS] BEPITUHAME BBIITYKJIOTO Y€THIPEXYTOIBHUKA, B KOTOPOM XOTs ObI O uH yroJ1 paBeH 90°.
([Be 4eTBEpKY BEPINUH, OTIMYAIONTIECs TIOPSIKOM BEPIIHH, CIUTAIOTCS OJMHAKOBBIMI. )

9.
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50. («Qusmex», 2014) Ectb cemb kaprouek ¢ nudpamu 0, 1, 2, 2, 3, 4, 5. CKOJIBKO CyIIeCTByeT
Pa3/IMIHbIX MECTU3HAYHbIX YUCEJI, ACJIANUXCA Ha 15, KOTOPbIE MO2KHO CJIO2KHUTDL U3 9TUX KapTOqu?

9.L¢

51. (Bcepocc., 2014, M3, 11) Ha okpyxuoctu ormedeno 20 Touek. CKOJIBKO CYIIECTBYET TAKUX TPO-
€K XOP/I ¢ KOHIIAMHU B 9TUX TOYKAX, U4TO KayKJas XOpJa MepecekaeT Kayk iy (BO3MOXKHO, B KOHIAX)?!

52. («Qusmex», 2014, 11) B Bbimykiaom 17-yrojbHUKe MPOBOJAAT BCe ero juaroHajn. Ha kakoe
HaubOJIbIIIee YUCJIO JacTeill OHU MOTYT ero pasouTh?

53. («@usmex», 2011, 10) 26 coagaT BEICTPOEHBI B OfHY TiepeHry. CKOJIBKO CYIIECTBYET PA3JInIHBIX
c1ocob0B BRIOpaTh 11 U3 HUX Tak, 9TO HUKAKHUE JIBOE M3 HUX HE CTOSIT PSIOM?!

54. («Qusmex», 2011, 11) B T'opoackom Cobpanuu 24 nemyrara. JIoobbie gBoe u3 HUX OO JApyZKaT,
JINOO BPAXKIYIOT, IPUIEM U3BECTHO, 9TO KaXKIbIH IPYKUT POBHO ¢ 7 npyrumu. Kaxipie Tpu jgemyrara
obpazyioT kKomuccuio. Haiiure ob1iee 4nc/io KOMUCCH, B KOTOPBIX BCE TPU YjICHA MOIAPHO JIPY2KaT
WU BCE TPOE TOTIAPHO BPAXKIYTOT.

089

55. («Bwicwas npobas, 2011, 9) B knacce 20 y9IeHUKOB, KaxK/blii U3 KOTOPBHIX JIPYKUT POBHO C
IECTHIO OJIHOKJIacCHUKaMu. Haiiiure 9uco Takux pas3udHbIX KOMIIAHWI U3 TPEX YIEHUKOB, YTO B
HUX MO0 BCe IMKOJLHUKU APYZKAT JAPYT € APYTOM, JTHOO KarKJIbli He JIPY:KUT HU C OJHUM U3 JBYX
OCTABIIUXCS.

09¢

56. («Buicwas npobas, 2011, 9) Knacc n3 20 yIeHUKOB pa3iesiéH Ha J[Be TIOJIOBUHBI TaK, ITO KazKIblil
IMMKOJIbBHUK N3 HepBOI?’I ITIOJTIOBUHBI ,[pr)KI/IT POBHO C IIE€CTBIO OJHOKJ/IaCCHUKaMH, a Ka)KI[bIﬁ IMTKOJIbBHUK
U3 BTOPOIT HOJIOBUHBI JIPYZKUT POBHO € YeTBIPbMsA OJHOKIACCHUKaMU. HaliuTe 9ucIo TaKuX pas/imd-
HBIX KOMIIAHWIT M3 TPEX YYEHUKOB, YTO B HHUX JUOO BCE MIKOJLHUKH JPYZKAT APYL C JAPYTOM, JIOO
KaxK/JIbIil HEe JIPYKUAT HU C OJIHUM U3 JIBYX OCTABIIUXCS.

0S¥V

57. («Qusmex», 2012, 9-11) TIpaMOYroJbHUK, COCTABIEHHBIN U3 OJMHAKOBBIX KBaJIPATHBIX KJIETOK,
Ha30BEM 4EMMHbIM, €CJIA OH COJEPKUT UETHOE THCIO KJAETOK. V3 OMMHAKOBBIX KBaJIPATHBIX KJIETOK
cocTaBJIeH IPSIMOYTOJbHUK JIUHON 9 KjaeTok u mupunoit 4 Kjaetku. CKOJBbKO B HEM COJAEPIKUTCH
JETHBIX MPAMOYTOJIBHUKOB?

00€

58. («@usmexs, 2012, 9-11) CKOJIBKUMHI CIIOCOGAMEI MOXKHO BBLIOXKUTH B P/l TPU KPACHBIX, Y€ThIPE
CUHUX U IATH 3€JIEHBIX IIapOB TakK, YTOObI HUKAKUE JBa CUHHUX MIapa He JIeXKaJIl PIaIoM?
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59. («Qusamex», 2012, 10) CKOJIBKO CYIIECTBYET CIIOCOOOB PACKPACHTH BEPIIUHBI [IPABUJILHOIO Iisi-
TUYTOJIbHUKa B BOCEMb IIBETOB, €CJ/IN PaCKpaCKH, KOTOPbIE€ MO2KHO COBMECTUTDH IIOBOPOTOM, CHUTAIOTCA
OJIMHAKOBLIMU ?

60. («Buwicwas npobar, 2012, 9) Ha 1miockoctu OTMEUeHBI BOCEMb TOYEK, HUKAKHE TPU U3 KOTO-
pPBIX He JieXKaT Ha OJHON mpamoil. MoxkeTr jin OBITH Tak, 4TO 0OJiee OJIHON TATON BCEX BBITYKJIBIX
YeTBIPEXYTOJBHUKOB C BEPITUHAME B 9TUX TOYKAX — IMapaJlIeJorpaMMBbI?

61. («Kypuamos», 2017, 9) B xoukypce 1m0 dbusmke yqacTByoT 17 MKOJLHIKOB. YYaCTHUKAM KOH-
Kypca ObLI0 mpetozkeHo 12 3a71a4d. B pesysbraTe Kaxk/1yio 3a/1ady TPaBUIBLHO PENTUIN OOIBITE T0-
JIOBUHBI yYAaCTHUKOB. JloKaxKkuTe, 9TO 0043aTeIbHO HANyTCS TPHU IIKOJIBHUKA, B OObLEIMHEHUHN pe-
IITUBIIINE BCE 3aJIa9H.

62. («Kypuamos», 2017, 10) Ky6 co croponoii 5 cioxken uz 125 kybukos co croponoit 1. CkoJib-
KO MaJIeHbKUX KyOWKOB II€epeceKaeT IIJIOCKOCTDh, HMEePHeHINKY/ISpHas OIHOW W3 JuaroHaJieil Kyba u
IpOXOAIas depe3 eé cepeauny”?

63. («Boicwas npodas, 2014, 10) Ha m10cOKOCTH JTaHBI BOCEMb PA3JIMYHBIX ToueK. HyMeparuio 9Tix
TOYeK 4ucjiaMu oT 1 10 8 HAa30BEM Topowetl, €CJU BBIIIOJHEHO CJIE/IYIONIee YCIOBHE:

CYIIECTBYET TaKasl IpsMasi, ITO BCe TOUKH JIeXKaT 0 OJHY CTOPOHY U Ha PA3HBIX PACCTOAHHUSIX OT
Heé, W [IPU STOM PACCTOSHUS OT TOYEK JIO STOM IPSMON BO3PACTAIOT C BO3pacTaHueM HoMepa (T. e.
GmzKaiiiast ToIKa — HOMeD 1, coieftyrormast o yAaJ éHHOCTH — HOMeD 2 U T. JI.).

Kakoe makcuMa/ibHOE KOJUYECTBO PA3JIMIHBIX XOPOIIUX HyMepalyii MOXKeT ObITb Yy 3a/laHHO
BOCBMEDPKHU TOYEK?

64. («Boicwas npobar, 2012, 11) B ojHOlt 13 BepIIUH IPABUILHOTO 2n-yroJabHUKa (N > 2) mocTaB-
sleno uucyio 1. [y manHoit paccTaHOBKH 4uces 2, 3, ..., 2n B OCTaJbHbIE BEPIITUHDBI 2N-yTOJIbHUKA
[OCTABUM Ha KayKJIOH ero CTOPOHE 3HAK ~+, €M YUCIO0 Ha KOHIE CTOPOHBI (IPU JIBUKEHUU 110 Ja-
COBOI1 cTpesike) OOJIbIlie YHC/Ia Ha €€ HadaJe, U 3HAK —, eCJIM OHO MeHbIe. Jlokaykure, 9T0 MOJIyJIb
Pa3HOCTH MEZKJIy YMCJIOM PACCTAHOBOK 4uCeNd 2, 3, ..., 2n ¢ YETHBIM KOJIMYECTBOM ILJIIOCOB Ha CTOPO-
HaX 1 9UCJIOM PACCTAHOBOK C HEYETHBIM KOJUYIECTBOM ILIIOCOB PaBEH YNCIY PACCTAHOBOK, B KOTOPBIX
IUTIOCBI 1 MEHYCBI depetyiorcs, upn (a) n = 3; (6) n = 4; (B) npou3BOJLHOM N.
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