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NMPEANCAOBUE

ceM ripuBet! Mens 30ByT bopuc Tpy1iuH, u g y4u-

TeJb MaTeMaTuKU. {1 nmpermnojaio MaTeMaTUKY yKe
24 rona (xota nocaenuue 14 et B OCHOBHOM OHJIAMH),
1 y>Ke OOJIbIIIe TEeCTU JIET BELy JOBOJIBHO TIOMY/ISIPHbII
YouTube-kanan « Bopuc TpyImmH» 10 OKOJIOMIKOJIHHOM
MaTeMaTuKe.

MHorue paszesbl U 3a[la4d U3 9TOW KHUTU MOXKHO
HaliTH B BU/Ie BU/IEOPOJUKOB Ha MOéM KaHase. Creru-
aJIbHO JIJIs1 T€X, KOMY TIPOIIle BOCIIpUHUMATh nH(pOpMa-
I[UIO Yepe3 BU/e0, Mbl cHaOu KHUTy QR-Komamu co
CCBIITKAMU HA COOTBETCTBYIOIINE POJIUKH.

B aT0it kKHUTE cCOOpaH MOIT MHOTOJIETHHII OIIBIT TIpe-
No/IaBaHUst KOMOMHATOPUKHY IITKOJIbHUKAM Pa3HOTO BO3-
pacra. /I momnbITascs Moka3aTb MapuIpPyT, 10 KOTOPOMY
MOSKHO IIPONTH JIIOOOMY, KTO XOUYeT pa300paThCs B a3ax
3TOU HAYKH.

Ecnu BbI TOBKO HauMHaeTe UHTEPeCOBATbCST 3TON
TEeMOI1, TO YnTaliTe KHUTY C CAMOTO HadaJia, OCTaHaB-
JIUBASICh U TIBITASACh PeIaTh BCe MPEeJI0KeHHbIe 3/1eCh
3agaun. He paccrpamBaiiTech, eciu He BCE TOJIydaeT-
cs, OTJIOKUTE 33/1a4y Ha JeHb-/[Ba U TO[yMaliTe eré.
B kpaiiHeM ciiydyae MOKHO ITOCMOTPETH TOJPOOHOE
pelieHne, KOTOpoe MOKHO HAWTHU JJIsT KaXK/I0W 3a/laun
B KOHIIE€ KHUTH.



bopuc Tpywun

HekoTopbie pas/esibl MOTYT ObITh CJIOXKHbBI /IJIsST HO-
BUYKOB, OCOOEHHO [IJISI T€X, KTO He MPUBBIK K paboTe
C TPOMO3JKUMU BblunciaeHusiMu. Hampumep, pasnen
«CymMa crenieHeii» 13 BTOPOW TJiaBbl, pasen « bunom
peliaeT» u3 TpeTbeil uiau pasaen «OnsaTh Ipo cymMmy
cTereHeli» 13 4eTBEPTOIl rmaBbl. Huuero crpamHoro He
MIPOMBON/IET, €CJIU BbI MPOIYCTUTE UX TIPY ITEPBOM IIPO-
YTeHUU. ITO HUKAK He MOBJIUSIET HA 00Ilee MOHNMaHIe
octasbHOTO TekcTa. Ho, ecyiv BbI BCE ke pUCKHETE TIPO-
JIpaThCs Yepe3 3TU pas3/ielibl, ieJlaiiTe 3TO BMeCTe C pyy-
KO# 11 incToM 6ymaru. XOoTs 9TO TOKeTaHe OTHOCUTCS
1 KO BCEM OCTAJIbHBIM pa3/ieJiaM.

Ecyn ;e BBI y’Ke He COBCEM HOBUYOK B KOMOMHATO-
PHKe, TO HEKOTOPbIe Pa3/iesibl MOXKHO CMEJIO TIPOITYCKaTh,
OCTaHABJIMBASICh JINIITD HA 33/[a4aX, KOTOPbIE BbI3bIBAIOT
cioskHocTH U nHTepec. Ho yutute, uto MHOTHE (DAKThHI
Y METO/IbI 3/IECh U3JIOKEHbBI He TaK, KaK B OOJIbIIUHCTBE
NIPYTUX KHUT TI0 KOMOMHATOPUKE, TI09TOMY BaCc MOTYT
JKJIaTh MaJIeHbKIE OTKPBITHUS JaXKe TaM, T/e, KaK BaM
Ka’KeTCsI, BbI BCE XOPOIIIO 3HAETE.

B r060M cityuae He paccMaTpUBaiTe 9Ty KHUTY KaK
JérKoe BeuepHee uTuBO. [loToMy 4TO Bac sKIET He TOJIBKO
MHO’KECTBO KPaCUBBIX KOMOMHATOPHBIX (haKTOB, U/eit
U METO/IOB, HO U TOJITOPbI COTHU WUHTEPECHBIX 3a/1a4.
A 3amaum He Bcera yIoOHO peliaTh, JEXa B MOCTETN
nepes CHOM.

Te, kTO pa3z6epéTcs o BceMU pacCKa3aHHbIMU 3/1€Ch
(hakTamMu u MeToaMM, pemaT WKW XOTs Obl ITOUMYT
peleHusi BceX M3JI0KEHHbBIX 3/IeCh 3a/1ay, y:Ke OyayT
MOHUMAaTh KOMOMHATOPUKY Ha JOCTATOYHO BHICOKOM
ypoBHe. KoMmy-To 1J1s1 3TOTO Oy/IeT HOCTATOYHO Tapbl
HeJIeJib, 2 Y KOTO-TO MOKeT YUTHU U Tapa Jer.

[IpusiTHOTO BaM uTeHUS!



IMPEAVCJ/IOBHE

Post scriptum. Xouy BbIpasuTh cioBa 6jarojaap-
HOCTU BCEM TeM, KTO YUWJI MEeHsI MaTeMaTuKe B IIKOJIe
U B By3e, BCE, UTO s 3HAIO U yMeI0 B MaTeMaTHhKe U eé
nperoiaBanuu, BCE 61aroapsi STUM JofisiM. B repByio
ouepe/b 3T0 Moii otelr, Tpymmsa Bukrop Bopucosud, 6e3
KOTOPOTO s HUKOT/a ObI He y3HaJI U He TIOJII00WT MaTe-
Matuky. A Takke Tepémmn /[IMutpuii AslekcanpoBuy,
[TerpoBuu Anexkcangp IOpbesuy, [lopmunckuii Omner
Koncrantunosuy, Kapacés Poman Hukommaesuy, Uy6a-
poB Uropb Ansipeesud, banamios Makcum Buktoposud,
Kypoukun Cepreit Bnagumuposuy, becos Ouer Baaau-
muposuY, [lonosunkun Esrenuit Cepreesud u emié mapa
JIECATKOB TIOTPSICAIONINX YUUTENEel U Ipero/iaBaTesei,
Yy KOTOPBIX MHE MTOCYACTIIMBUJIOCH yuuThcsi. Criacn6o
BaM, 6e3 Bac Obl He TOJIbKO He ObLI0O 3TOM KHUTH, HO He
6b1JI0 ObI MEHs KaK y4uuTeis!

Bonbimoe cracu6o Koncrantuny Knomy 3a To, 4T0
COTJIACHUJICS TTPOYUTATH PYKOIUCH MEPe]T Ty OJINKAITHel.
Ero mpeanoskenusi TOMOTJIN 3HAYUTETBHO YIYUIIUTH
HEKOTOPbIE Pa3/IeJbl 9TON KHUTH.

OrnenpHast 61aromapHocTb Moeil skene, Enene Tpy-
IIMHOM, 3@ TO, YTO B351JIACh ITEPBOI BBIYUTATD 3Ty KHUTY,
B3IVISTHYB Ha He€ TJIa3aMU yeJIoBeKa, KOTOPBI COBCEM He
3HaeT KOMOMHATOPUKU. Be3 e€ oMol B KHUTe ObLIO
6bI TOPa3/10 GOJIbINE MEJKUX OIEYaTOK.

16 aszycma 2023 200a
Bbopuc Tpywun






KOTAA HY)KHO
YMHOXATb, A KOTAA —
IJIABA CKAAABIBATB?






TO TaKoe Kombunamopuxa? Kom6uHatopukoii Ha-

3bIBaeTCsl pasjies] MaTeMaTUKU, KOTOPBI pelniaer
3a/1a4M MMOJICYETA KOJIMYECTBA OOBEKTOB, YI0BJIETBOPSIIO-
X KaKOMYy-Jan60 cBoiicTBY. IToaToMy GONBITUHCTBO
3a/1a4, KOTOpbIe MbI Oy/ieM 00Cy K /1aTh, OYAYT COePKATh
OJIVH U TOT 3Ke BOIPOC: « CKOJIBKO CYIIECTBYET Pa3JIfy-
HBIX CIIOCOOO0B CeJIATh MO-Mmo?> A HAUHEM MBI C COBCEM
MIPOCTHIX PUMEPOB, pellleHre KOTOPhIX He TPeOyeT BO-
00I1le HUKAKNX 3HAHUN.

MpocTton nepebop

Ecnmu BaM HY’)KHO IMOCUMTATh KOJUYECTBO YETO-TO,
TO YaCTO CaMbIil 3JIeMeHTaPHBII CII0CO0 TO CenaTh —
IIPOCTO ITEPEYHCIUTD BCE MHTEPECYIOIIIE BaC OOBEKTHI.
[maBHOe — yb6enuThCst, 4TO HIUYEro He 3a6biTo. Harpu-
Mep, eCJI BaM HYKHO BCTIOMHUTD, CKOJIBKO YEJTOBEK C
BaMM YUYUTCS B OJJHOM KJIACCE, TO MOKHO ITOIIPOOOBATH
BOCCTaHOBUTH OTCOPTHUPOBAHHBII 110 a1haBUTY CITUCOK
bammmii, 3anMcaHHbBIN B JKypHAaJe, a MOKHO HapuCo-
BaTb, KAK PAcCTaBJIEHbI MMAPThI B KJIaCCE, M BCIIOMHUTb,
KTO 3a KaKOU MmapToil CUiuT.
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bopuc Tpywun

JlaBaiiTe 06CyIM HECKOJIBKO 3a/1ad, /IS PelieHust
KOTOPBIX Oy/IeM T0JIb30BAThCS TIPOCTHIM MTePe6OPOM
BCeX BO3MOKHBIX BADUAHTOB.

3agayva 1. Kaxxayro 13 4eTbIPEX KJIETOK KBa/[paTHOM
TAGJIUIBI 2 x 2 MOKHO TIOKPACUTD B YE€PHbBIN MK OeJTbIi
11BeT. CKOJIBKO CYIIIECTBYET Pa3JIMIHbIX paCKpacok Tab-
JIATIBI?

Pemenue. /17151 TOro 4To6bI He MPOTTYCTUTH HU OTHOM
packpacku, naBaiite ux kiaccuduiupyem. Ectb naBe
OJTHOTIBETHBIE PACKPACKU:

EcTb yeTbIpe packpacku, B KOTOPbIX POBHO OJ[HA Y€p-

Had KJIETKa:

Ectb deTbipe pacKpacku, B KOTOPBIX POBHO OJ{HA
GeJiad KJIeTKa:

12



KOTI'IA HYKHO YMHOJKATD, A KOTIA — CRJIAIBIBATB?

Cpenu packpacok, B KOTOPBIX TIO /IBe YépHbIe 1 Oe-
JIble KJIETKH, €CTh, BO-TI€PBBIX, UeTbIPE TAKUX, Y KOTOPBIX
OJTHOI[BETHBIE KJIETKU IPAaHNYAT 110 CTOPOHE:

o e

d BO-BTOPbIX, elllé 1Be paCKpacCKu, y KOTOPbIX OJHOIIBET-
HbIe KJIETKU JIeKaT Ha JraroHaJjiiax:

n s

Wtoro nosydaeM, 4To CyI[eCTByeT

2+44+4+4+2=16

Pa3INIHBIX pacKpacok Tabauibl 2 x 2 B /iBa I[BETA.
OrTBer. 16 packpacox.

3agava 2. HyxkHo npumymaTh KOJ U3 IBYX OYKB,
B KOTOPOM Ha TIEPBOM MECTe JI0JKHA CTOSITh COTJIACHAS
6yKkBa, a Ha BTOpoM — rJacHas. [Ipu aToM pasperieHo
UCII0JIb30BaTh TOJbKO OYKBbBI

A B, BT /EE
CKOJIbKO Pa3JInYHbIX KOJIOB MOXKHO IPUYyMaTh?

Pemenne. ITompobGyem BbIcaTh BCe BO3MOYKHbIE
BapuaHTbl. B KauecTBe 1mepBoii 6yKBbI MOKHO BbIOpPATh
JIOOYIO 13 COTJIACHBIX:

b, B, I .

13
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Eciu BosbMEM <<B>>, TO MOKHO 6y,ZI€T HaltucaTb CJie-
AyIole Koabl:

BA, BE, BE.

Ecnu BospMéM «B», To MOKHO HamucaTb KO/IbI:
BA, BE, BE.

To xe camoe MOKHO caenaTh ¢ «I'> m «[[»:

TA, TE, TE,
JIA, IE, IE.
B ntore mMb1 mostyunsiu Bcero 12 KomoB.

OtBer. 12 KOIOB.

Jliist 6ostee ymoOHOTO MOACYETA MOKHO OBLIO BBIIIH-
CaTb BCE€ BApUAHTbI B BU/IE Ta6JII/IHbI:

A | E | E

B  BA | BE | BE

B BA | BE | BE

r TA|TE|TE
A A | IE | [IE

ITo aToii Tab/mIle cpas3y BUIHO, YTO BCETO MOKET ObITh
cocTaByeHo 12 KOZ0OB 1 4TO TOYHO ITOCYUTAHbBI BCE BO3-
MO>KHBIE KOJIbI, Y/IOBJIETBOPSIIONINE YCIOBUIO.

3agaya 3. CKOJIbKO BCEro CyIIeCTBYeT IapoJei,
COCTOSIIIIUX U3 TPEX Pa3IMUHbIX UMD, ecyiu B mapoJie
MOTyYT OBITh MCITOJIb30BaHbI TOJIBKO 1UdpsI 1, 2, 3, 4, 5?

14



KOTI'IA HYKHO YMHOJKATD, A KOTIA — CRJIAIBIBATB?

Pemenune. ITonpoGyem BbINICATh BCE BO3MOKHbBIE
Kombl. /laBaiiTe paccMaTpuBaTh apoJb KaK TPEX3HAU-
Hoe uncyio. U, 9ToObl He TIPOIYCTUTh HU OJIHOTO Iia-
pOJisA, BbINIUIIIEM BCe TTapoJii B MOPsi/IKe BO3PACTaHUS.
Cuauasia Oy/IyT Te, y KOTOPBIX B pa3psijie COTEH CTOUT
mudpa 1:

123, 124, 125,
132, 134, 135,
142, 143, 145,
152,153, 154.

Wtoro 12 paznuuHbIX mapoJieil.
[Totom 6ynyT Te, y KOTOPBIX B pa3psifie COTEH CTOUT
udpa 2:
213, 214, 215,
231, 234, 235,
241, 243, 245,
251, 253, 254.

N ux cuoBa 12 mryK.

[Totom OyzmyT Te, KOTOpble HAUMHAIOTCS ¢ UGPHI 3,
oToM — ¢ 1Pl 4 1, HAKOHEI, Te, KOTOPble HAUYMHA-
10TCST ¢ T PHI S:

312, 314, 315, 321, 324, 325, 341, 342, 345, 351, 352, 354,
412,413, 415, 421, 423, 425, 431, 432, 435, 451, 452, 453,
312,513, 514, 521, 523, 524, 531, 532, 534, 541, 542, 543.

B xaxmoii cotHe nmomyunsaoch 1o 12 napoJieii. A 3Ha-
YUT, BCETO BO BCEX TATH COTHAX J - 12 = 60 mapoeii.

OrtBer. 60 mapoeii.

15
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B 1011 3amaue ToKe MOKHO ObLIO IIpEACTAaBUTDb BCE
BapHaHTbl B BU/E Ta6JII/II_[bI, HO 31€eCb 9TO CAe/iaTb He-
CKOJIBKO CJIOJKHEE:

IepBas uudpa Bropas uugpa Tperbs uudpa
1 2 3 4 )
3 2 4 )
4 2 3 )
) 2 3 4
2 1 3 4 5)
3 1 4 S
4 1 3 )
) 1 3 4
3 1 2 4 )
2 1 4 )
4 1 2 5)
) 1 2 4
4 1 2 3 )
2 1 3 )
3 1 2 )
) 1 2 3
5 1 2 3 4
2 1 3 4
3 1 2 4
4 1 2 3

16



KOTI'IA HYKHO YMHOJKATD, A KOTIA — CRJIAIBIBATB?

ITo sT0it TabJIKIE BIUIHO, YTO BCETO MOYKET OBIThH CO-
ctaBJjieHo 60 pa3JMYHBIX TTapoJieil.

MpbI clipaBUJIICH C 3TUMU TPeMs 3a7ja4aMy TPOCTHIM
1mepe6bOpPOM BapHaHTOB, HO eciu Obl 3TUX BapUAHTOB
OBLIIO OYeHb MHOTO, TO Ha repebop yILio Obl ropas-
110 OGouibiiie Bpemenu. C Ipyroil CTOPOHBI, MbI BUUM,
YTO, HaIIpUMep, BO BTOPOi1 3aj1aue otBeT — 4 - 3 = 12,
a B TpeTbeil — 3 -4 - 3 = 60. /laBaliTe HAyIHMCS JOXOIUTD
JI0 TAKUX OTBETOB, HE 3aHUMASICh TIOJHBIM TIepe6OPOM
BCEX BO3MO’KHBIX BADUAHTOB.

Ho mepei aTuM morpoOyiiTe CaMOCTOSTENBHO PEITUTh
cJIeTyToIIIe 3a/Ia4u, CIIOJIb3YsI IIPOCTOM TIepebop Beex
BO3MOKHBIX BAPHUAHTOB.

3agaya 4. /leBouke MaMa Ha 3aBTPaK Jlajia KOHQETY,
npsaHUK u Oynouky. CKOJIBKO Pa3juyHbIX TOPSI/IKOB
roeflaHus 9TUX CJIA/I0CTEN eCTh y J€BOUKU?

3agaua 5. Monety nogopachiBaioT Tpu pasa. CKOIbKO
Pa3HBIX TIOCTIEIOBATETLHOCTEl OPJIOB M pellieK MOKHO
MIPU 3TOM TIOJIYYUTD?

3agava 6. TypHup 1o TeHHUCY MTPOXOAUT B OJUH
KPYT, TO €CTb KaK/bIil yYaCTHUK TypPHUPA CHITPAET
C KaXKIbIM pOBHO ojiH pa3. CKoJbKo Oy/eT nposese-
HO WTP, €CJI B TYPHUPE TPUHUMAIOT y4acThe BOCEMb
TEHHUCUCTOB?

3amaua 7. Y VBana ectb nath Apyseir — Ans, bops,
Bacs, T'oma u [lama. OH XoueT 1o3BaTh B TOCTU TPOUX
U3 HUX, YTOObI BMECTE IOUTPATh B HACTOJbHYIO UTPY.
CKOJIBKO CYIIECTBYET Pa3/IMYHBIX CIIOCOOOB BbIOPATH
TPEX Apy3eil u3 msaTu?

17
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3anaya 8. CKOJIBKO CYIIECTBYET CIIOCOOOB Mpe/CcTa-
BUTD uncso 10 B BUie cyMMbI TPEX HATYPAJIbHBIX CIarae-
MbIxX? [IBa TIpe/icTaByIeHNs], OTANYAIONINECs TTOPSIIKOM
cJIaTaeMbIX, CYUTAIOTCS PA3JIUIHBIMU.

3agaya 9. Kaxxayio cTopoHy MpaBUJIbHOTO TPEYTOJIb-
HUKAa pa30uin TPeMsI TOUKaMU Ha YeThIPe PaBHbIE YACTU
U COEUHUIJINA 3TU TOYKHU OTPE3KaAMU, MTapasieJbHbIMU
CTOpOHAM TPEyTOJbHUKA.

VAVAVAVAN

Kakoe KoJimuecTBO paBHOCTOPOHHUX TPEYTOJbHIKOB
MOKHO BBIZIEJIUTH HA 9TOUW KapTUHKE?

NMpaBuna nponssepeHUA U CyMMbl

PaccMoTpuMm ené HeCKOIbKO MPOCTHIX 3a/1a4, HO TI0-
mpoOyeM UX PeIInTh, He Jiejiast IBHOro mepedopa.

3agava 10. K neBouke B roctu mpwuiiia mojpyra,
U IEBOYKA PeIIiia e€ 4eM-HUOYIb yTOCTUTh. Y ceOst Ha
KyXHe OHa HalllJla CEMb Pa3HbIX TEUYEeHUN U TSATh pas-
HBbIX TUPOKHBIX. CKOJTBKUMU PA3JINIHBIMU CIIOCOOAMU
JIEBOYKA MOJKET YyTOCTUTb TIOAPYTY, ECJIN OHA XOUET /IaTh
eil JINTITh OTHO TIMPOKHOE U OHO TIeueHbe?



KOTI'IA HYKHO YMHOJKATD, A KOTIA — CRJIAIBIBATB?

Pemenne. Ilyctp meBOouKa y:ke BbIOpasia, Kakoe
neveHbe OHa JacT nozapyre. Torma B mapy K HeMy OHa
MOJKET BbIOpaTh JTI060€e U3 IATH MUPOKHBbIX. [TosToMy
OHa MOJKET C/IeJIATh TSATh PA3JIUYHBIX YTOIIEHUN C 9TUM
neveHbeM. A Tak Kak MeYeHnil BCEro CeMb, TO BCETO Pas-
JINYHBIX yTOIeHuil 6y/eT ceMb pa3 1o MSITh, TO €CTh
7-5=235.

OrtBert. 35 croco60B.

3agava 11. /leBouka elé mopbuiach B IrkaduuKax
Ha KyXHe U 00Hapy:KnJia, KpoOMe CEMU ITeYeHU N U TIATH
MTUPOIKHBIX, €€ U IECATDH Pa3JInIHbIX KOHPET. CKOJIBKO
Terepb y Heé eCcTh CIIOCOO0B COCTAaBUTD YTOIEHUE JIJIsT
MOJIPYTH, €CJIU OHA XOUET JaTh eil OHy KOH(DETY, OTHO
nevyeHbe U OTHO MUPOKHOE?

Pemenne. MbI y:ke 3HaeM, 4TO CyIIeCTBYeT 35 pas3-
JIMYHBIX KOMOMHAIIMIA U3 OLHOTO II€YeHbsI U OHOTO
MUPOKHOTO. J[J1sT Kask 101 13 9TUX KOMOWHAIIUI eCTb Jie-
CATh PAa3JIMYHBIX CITOCOOOB 106aBUTH KOH(beTy. [ToaToMy
JIEBOYKA MOXKET COCTAaBUTH yrotienue 35 - 10 = 350 pas-
JIMYHBIMU CIIOCOOAMU.

OTtBert. 350 crioco6oB.

3anayva 12. [IycTb neBouKa, OTbICKaB Ha KyXHE CEMb
MeYeHu i, TATh MUPOKHBIX U JeCATh KOH(ET, peninia
JIaTh TOJPYyTe TOJIbKO JBe Kakue-HuOyab caamoctu (ie-
YeHbe C MUPOKHBIM, THPOKHOE ¢ KOH(ETON NI KOH-
dery ¢ neuenbem). CKONBKO pa3JInYHbIX BapUAHTOB
YTOIIEHNST OHA MOKET COCTAaBUTD?
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Peunienne. Y [1eBOYKM €CTh TPU BO3MOKHOCTH BbIOOpA
JIBYX BUJIOB ciajiocteit. [lJist Kask/10i U3 HUX HECJIOKHO
MTOZICUUTATh YMCJIO BAPUAHTOB:

* MeyYeHbe C MUPOKHBIM: B ITapy K KaK/IOMY U3 CEMU
nevYeHnit MOKHO J1aTh JII060€e U3 MSTH MIPOKHBIX,
UTOTO 7 - 5 = 35 BapUaAHTOB;

* MHPOsKHOE ¢ KOH(}ETO: B Mapy K KasK/[0MY 13 TISATH
MIIPOKHBIX MOKHO JaTh JTIOOYIO U3 IeCSITH KOHQET,
urtoro 5 - 10 = 50 BapuaHTOB;

* koH(era ¢ meyeHbeM: B Iapy K KaxKIOW U3 Jecs-
TH KOH(ET MOKHO /1aTh JI060e U3 CEMU TIeUeHU,
urtoro 10 - 7 = 70 BapuanToB.

CKJ1a/1pIBast BCE 3TU BaPUAHTBI, [TOJIyYaeM, UYTO BCETO
35 + 30 + 70 = 155 pa3auIHBIX BADUAHTOB.

Ortsert. 155 BapuaHTOB.

[Tpu peliieHun 3TUX 3a/1a4 CaMOe TJIABHOE — HE 3a-
MyTaThCsl, KOT/Ia HAM HY3KHO MEPEMHOKATh KOJIMYECTBA
BapUAHTOB, a KOT/[a CKJIaibiBaTh. UT0ObI Jiydiire cebe 3TO
YSICHUTD, C(DOPMYJINPYEM JIBa OCHOBHBIX KOMOMHATOP-
HBIX [TPABHJIA.

MpaBuno npoussepeHus. [NycTb 06bLEKT A MOXHO BblBpaTh
n cnocobamu 1 NOCAE KaXAOro Takoro Bbibopa 06beKT B MOXHO
Bbl6paTh Mm cnocobamu. Toraa Bbl6op napbl (A, B) MOXHO OCy-
LLLeCTBUTb NM cnocobamu.

Hanpumep, B 3amgaue 10 6bL1o nBa <066eKma> —
reyeHbe U MUPOKHOE, OIMH U3 068eKM08 MOKHO ObLIO
BBIOPATD ISATHIO CIIOCOOAMU, BTOPOIl — CEMbIO, T0ITOMY
cyIecTByet 5 - 7 = 35 crmoco060B BbIGpATh Mapy 066eKkmos.
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MpaBuAo cymmbl. [yCTb HEKOTOPbLIA O6LEKT A MOXHO
BblbpaTb n cnocobamu, a Apyron o6bekT B MoxHO BbibpaTh
m cnocobamu, U HUKaAKOW U3 0O6BEKTOB A HE COBMAAAET HU
C Kaknum 13 obbekToB B. Toraa cyllecTByeT n + m cnocobos
Bbl6paTh AMOO 06LEKT A, AMOO 06LEKT B.

Harnpumep, B 3agaue 12 TakuMu «066eKmamus siBJisi-
I0TCSI TIapbl {IleYeHbe U MMPOKHOe}, {ITMPOKHOE U KOH-
dbera} u {kondera u neyenbe}.

UTo06bI yOEAUTHCS, YTO B Pa300paIich B TOM, KaK
paboTaroT 9T TpaBuJIa, OMPOOYITE CAMOCTOSITENTBHO
PENINUTD CAeNYIONINe 3a/1a4n.

3anaua 13. CkobKIMU C1IOCO6AMU MOYKHO BbIOPATh

OJIHY TJIACHYIO M O/THY COTJIaCHYI0 OYKBbI 13 cinoBa «UE-
TBIPEXYTOJIbHUK»?

3anaua 14. B mikosie ecTb O1TH OCHOBHOW BXO/T U TPU
3anacHbIX. CKOJIbKO CYIIECTBYET CIIOCOO0B BOITH, a 110-
TOM BBIATU U3 3TaHUI IITIKOJIBI?

3anaua 15. Ha noure npogaioTcst BoceMb BU/IOB KOH-
BEPTOB, 25 PAa3IUYHBIX OTKPHITOK U 30 BUIOB MapOK.
CKOJIbKMMHM CIIOCOOaMK MOZKHO KYITUTh KOHBEPT C OT-
KPBITKOUN 1 MapKy?

3anava 16. 113 ropona A B ropos B BenéT ogna 1o-
pora, B ropon, C — 4detbipe, B D — 11aTh, 13 ropoaa C
B ropoji B — tpu noporu, a u3 D B B — 111eCTb.
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D

CKOJIBKO CyIIIECTBYET CIIOCOOOB /[0exXaTh 13 ropoma A
B ropoj B, eciii canTaTh, 9TO IO IOPOTaM MOKHO €XaThb
JIUTITH B OJTHOM HaIlpaBJIEHUU — CJIeBA HAIIPABO?

3anaua 17. B CIIIA gaTy npuHSATO 3aIIUChIBaTh TaK:
cHayvaJsa Mecsill, TOTOM JIeHb, a ToToM To1. B EBpone ke
cHavasja MAET 4uciio, ToToM Mecsll u rof. Hampumep,
24 despasst 2022 roga B CIIA zamumyT kak 02.24.2022,
a B EBporie — 24.02.2022. CkoabKO €ecTb [Hel B TOMY,
JIaTy KOTOPBIX HEIb3sI MOHSATHh OAHO3HAYHO, He 3Has,
KaKMM CII0COO0M OHa 3aricana’?

MoBTopAoLWMeca cobbiTUA

3amaua 18. MoneTKy 1oa0pachIBaOT IECITb pas.
CKOJIBKO pa3JnyHbIX MOCIe0BaTETbHOCTEN U3 OPJIOB
U pelieK MOXKET TIPU 3TOM TIOJTyIUThCS ?

Pemenne. Pa3znuyHbIx pe3ysibTaToB MOCTE TTEPBOTO
6pocka gBa — 60 Opé, 6o pemnrka. Yto Obl HU BbI-
aJI0 B TIEPBBIN pas, pe3y/IbTaTOB BTOPOTO OPOCKa TAKIKE
aBa. DTO 03HAYAET, YTO ITOCJE BTOPOro OPOCKA MOTYT
MOJYUYUTHCSA 2 - 2 = 4 pa3iyHble M0CIeI0BaTENbHOCTH.
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AHaJIOTUYHO TIOCJIE TPEThETO 4 - 2 = 23 = 8 pas3ImIHbIX
nocyeoBaTesibHocTelt. Kaxkablii ciaemayroimnii 6pocok
yZIBanuBaeT KOJIMYECTBO MocyiefioBaTesibHOCTeH. B ntore
mocJie 4eTBEPTOro 6pocka OyaeT 24, mocsie msAToro — 2°,
..., ocyie fecsitoro — 29 = 1024 pazauyHble Mocaeno-
BaTEJbHOCTH U3 OPJIOB U PeTIIeK.

OrtBert. 1024 mocaemoBaTeTbHOCTH.

3amava 19. CKoIbKUMU CITOCOOAMI MOSKHO IIPOYUTATD
CJIOBO
KOMBUHATOPUKA,
ecJIM HavyaTh JBUKEHUE U3 JIEBOTO BEPXHETro yrja Tab-

JINTBI ¥ KasKIbIA pa3 naTu 160 BITIpaBo, 1160 BHU3?

K A
A
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>R ST OHPIO SO
>RSP Ol> I Sd
>R =" O Ixs

> "X SE"OH > T
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>R = v 03
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> RS

Pemenne. Y Hac ecTb [iBa crioco6a g006paThCsi /10
6ykBbI O:
KO
O
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Kakyto 661 n3 6ykB O MbI HU BBIOpaJIH, €CTh /[Ba CIIO-
coba 1o6paThcst 10 OYKBbI M:

oM
M

To ecTb KasKIbIM CBOMM XOJIOM MBI IT€PEIBUTAEMCS
Ha CJIeAYIONlyIo AUaroHaab — B Havyaje Oblinu B OyKBe
K, moTom okazasuck B ogHoi u3 6yks O, TOTOM — B OJI-
Hoit u3 OykB M, u Tak najee. [Ipu atom mepes ouepes-
HBIM XOJIOM MbI MOKEM BbIOpAaTh — WUJITU BIIPABO UJIU
BHU3. [Ipu Kak10#1 U3 3TUX ABYX BO3MOKHOCTEN MbI
BHOBb OITyCKaeMCsl Ha IMaroHa/ib HUKe U TeEM CaMbIM
npoaoskaeM urenne cioBa « KOMBUHATOPUKA».
Takum o6pasoM, CIToco60B IPOUNUTATh CJI0BO « KOM-
BUHATOPUKA» CTONBKO e, CKOJIBKO CITOCOOOB
12 pa3 BbIOMPATH M3 JBYX BaPHAHTOB — WJTH BIIPABO
WY BHUS3.

K>O-M>b—->-U—->H-—>
> A>T->0-5P-sUNU-S>K-oA

To ectp Bcero 2'2 = 4096 crioco6os.
Otser. 4096 crioco60B.

[Tpu perrennu aTHX 3a/1a4 MOJIy4aeTcsl OTBET BU/1A 1",
rJie 7 1 m — HEeKOTOPbIe HaTypaJibHble unca. Takoil oT-
BET TI0JIyYaeTcsi BO BCEX 3a/1a4ax, B KOTOPBIX TPeOyeTcs
MOCYMTATh KOJMUECTBO CIIOCOO0B HA KaXKI0€ U3 1 MeCIn
MOCTAaBUTH OJIH M3 1 PA3JINUHBIX 006eKkmos. B Takmx
3a/1a4yax [VIAaBHOE — He [epeIyTaTh, 4YTO B KAKyIO CTeIleHb
cienyeT BO3BOJUTD!
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Hamnpumep, B 3agaue 18 «MecToM» SIBJISIETCSI HOMEDP
6pOCKa, a «<00BEKTOM» — CTOPOHA MOHEThI — OPEN WU
pelika.

3aMeTuM TIpU 3TOM, YTO B TaKUX 3ajiauyax BIIOJIHE
noryctuMo (1 aske MPUBETCTBYETCs) OCTABJISATh OTBET
B «CTEIIEHHOM BHUIE» — N™, HEe TOBOJIA €ro 10 OKOHYa-
TEeJIbHON [AeCATUYHOHN 3amucu. bojiee TOro, Tak OH BbI-
rIsauT 60Jiee eCTECTBEHHO — Cpa3y CTAaHOBUTCS SICHO,
KaKuM 00pa3oM OH IOJTyYeH.

Paz6epém emnié onHy 3amaqy, [Js1 peleHns: KOTOPOit
HY>KHO He TOJIBKO 3HaTh, KAK CUNTATh, HO CHAYaJIa HY K-
HO TIOHSITh, YTO UMEHHO CUYUTATD.

3amaua 20. KBazpar 5 x 5 pa3buT Ha eUHUYHbIE
KJIeTKHU. B KaxK /1011 KJIeTKe MPOBOMAT OHY M3 IUaroHa-
Jiell ¥ KpacsiT O/IUH U3 MOJTYYUBIINXCS TPEYTOJIbHIUKOB
B OeJiblil 1[BeT, a Apyroil — B uépubiil. «[[laxmMaTHOIT>
Oy/1eM Ha3bIBaTbh TAKyI0 PACKPACKY, IIPH KOTOPOII JTI0ObIe
JIBa TPEYTOJIbHUKA, UMEIOIIIIE OOIIYI0 CTOPOHY, OKa3bIBa-
10TCsT pa3Horo 1BeTa. CKOJIbKO CYyIIeCTBYET Pa3TUIHBIX
«IITaXMaTHBIX» PACKPACOK?

Takas «1maxmMaTHasi» pacKpacKka MOKET BbBITJISI/IETD,
HarpuMep, Tak:
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Pemenune. OueBH/IHO, YTO OAHY KJIETKY MOKHO pac-
KPacuTh YeThIPbMSI ClIOCOOAMU — €CTb J[Ba criocoba pas-
pe3aThb KJETKY Ha TPEYTOJIbHUKH, a ITOCJIe 9TOTO €CTh
JBa criocoba MOKPaCUTh 9TH TPEYroJIbHUKN B OeJIbIii
1 4YEpHBII 1[BeTa:

Al N4V

Ho mocsie Toro, Kak MbI TOKPACcCUJIM OAHY KJETKY,
y Hac BO3HUKAIOT OTpaHNYeHUs Ha TOKPACKY COCETHUX.
U He oueHb NMOHATHO, KaK IIOCUUTATh BCE€ BO3MOIKHbIE
packpacku. [IpuBeném aBa M3 BO3MOKHBIX PaCCyK-
JIEHUIA.

IlepBoe pemenue. Hauném packpacky ¢ BEpXHETro
psina. Kak Mbl TIOHSITH, €CTh YeTbIpe criocoba MoKpa-
CHUTb KJIETKY B BepXHeM JieBOM yT1y. [TycTb BbI BBIOpain
KaKyI0-TO PacKpacKy 9TOM KJETKHU, TOTJA MbI 3HAEM,
B KaKOil I[BET JOJLKHA OBITh ITOKpallleHa JieBasi CTO-
poHa cocemHell KJIeTKU. 3HAUUT, AJIsI COCeTHEN KJIETKHN
ocTaéTcs JUIIb /IBa BapuaHTa packpacku. Hampumep,
€CJI yTJIOBasl KJeTKa MOoKpalieHa Tak N, To cocemHsist
¢ Hel MoskeT ObITh JInOo Takoil W, mu6o takoit P. ITocie
TOTO KaK MbI TIOKPACUM BTOPYIO KJETKY, y HaC CHOBa
Oy/leT IBa BapruaHTa Ha MOKPACKY TPEThE, 1 TaK JaJjiee.
B utore nosyuaem, yto cyuiectByet 4 -2 -2 -2 -2 =64
criocoba MOKPaCHUTh TEPBYIO CTPOKY.

Hauyunnaem kpacuth BTOpyIo cTpoky. Tak Kak yrioBas
KJIETKa y’Ke IMOKpalleHa, TO Mbl 3HaeM, B KaKOM IIBET
JOJKHA OBITH TTOKpaIlieHa BEPXHsIsl CTOPOHA KJIETKH,
KOTOpas HaXOAUTCS IO Hell. SHAYUT, /IJIsT He€ OCTaéTCs
JIMIIb IBA BapraHTa packpacku. Hanpumep, eciu yriio-
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Basi KJIETKa MOKpaliieHa Tak |, To KJIeTKa MoJ1 Heit MOKeT
6bITD OO0 Takoli W, 1160 Takoii 4. [TocMmoTpuM Ternepb
Ha BTOPYIO KJIETKY B 3TOM PSIZLY:

v

[lJ1s1 Heé MbI 3HaeM, Kak packpallieHa KjaeTKa Haj| Hel
U Kak cyeBa oT Heé. [loaTomy MbI 3HaeM, B Kakoii 11BeT
MOKPallleHbl BEPXHsS U JieBasi CTOPOHBI 3TOH KJIETKU.
A 3HAYWT, MbI TOYHO 3HAEM, KaK OHa JI0JKHA ObITh pac-
kpateHa. Hanpumep, 15t npuBeIéHHON KapTUHKY MO/~
XOIUT TOJbKO KJIeTKa I.

[Tpomom:kast Tak ske paccysk/1aTh, Mbl TIOJy4aeM, 4T
U OCTaJIbHbIe KJIETKU BTOPOTO Psi/ia OHO3HAYHO pac-
KparmBaioTcst. [loatomy BbIOOP y HAC OBLIT TOJBKO MIPH
pacKkpacke MepBOil KJIETKU 3TOTO psAAa. SHAYUT, eCau
MEPBBII Psifl TOKPAIeH MOJHOCTHIO, TO €CTh TOJIBKO BA
croco6a MMOKPaCUTh BTOPOIL Pl

Paccyskmas anaioruuto, moJjiydaem, 4To ecTh JIUIIb
nBa crocoba packpacuth TpeTuil psin. VI TouHo Tak
JKe JIIs1 4eTBEPTOTO U NATOro pajoB. Mtoro nonyvyaem
64-2-2-2-2=1024 cnocoba pacKkpacuTb Bech KBa-
npar.

Bropoe pemenue. Ho Mo:kHO paccy:KaTh U MO-/IPy-
romy. /laBaiiTe cHavasa Kak yrOHO PaCKpacuM KJIETKH
Ha quaroHasiu. /st Kaskaoil KJIeTKH eCTh YeThbIpe Bapu-
aHTa pacKpacKu, MO3TOMY Bcero ectb 4° = 1024 cmo-
co6a packpacuTh KJIeTku Ha quaroHasu. [locmorpum Ha
KJIETKH, COCe/IHUE C KIeTKaMH Ha JUarOHaJIu:
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VALY
4y 4
vl IV
v

Y KaxJ0ll U3 HUX y’Ke MOKPaIlleHo J[Be COceHue
KJIETKHU, TO3TOMY JIJISI KQXK/I0OW 13 HUX Mbl 3HAeM, B KaKO
I[BET IMOKpAIIeHbI /IB€ CTOPOHbBI. A 3HAYUT, PO KaXKIYI0
13 HUX MBI TOYHO 3HAeM, KaK OHa JIOJI’KHA ObITh pac-
KpaiieHa. Paccykiasd aHaJIOTUYHO, IOy YUTCS, YTO MbI
y3Ke TTPO BCe OCTaBINMECS KJIETKHW MMTOHMMaeM, KaK OHU
JTOJKHBI OBITH paCKpallleHbl.

[Ipyrumu ciioBamMu, packpacka KJIeToK Ha IuaroHaIn
O/THO3HAYHO OTIpe/ieiIeT PACKPACKY B OCTAJIbHbBIX KJIET-
Kax. A 3Hayut, cymectyet 1024 pa3muyHbIX «IIaxMaT-
HbBIX» PACKPaCOK.

Ortsert. 1024 packpacku.

A Teriepb 1orpoOyiiTe CAMOCTOSITENILHO PEITUTDH CJie-
ATOIIHe 3aaun.

3amaua 21. /lana kBagpaTHast Tabunia 3 x 3, KasKIyio
KJIETKY KOTOPOI MOKHO ITOKPACUTh B OJIUH U3 TPEX IBeE-
TOB. CKOJIbKO Pa3jIMuHbIX PACKPACOK TAOJIHUIIBI MOKHO
IOy YUTD?

3anaya 22. CKOJIbKO CyIIECTBYeT CEMU3HAUHBIX UU-
ceJ, Bce I Pbl KOTOPHIX HEUETHDHI?
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3agava 23. CKoJIbKUMU CIIOCOOAMU MOKHO PasJio-
JKUTH IISITh MOHET Pa3HOTO JOCTOMHCTBA TI0 TPEM Kap-
MaHam?

3agaua 24. B HekotopoMm asihaBuTe BCETO YETHIPE
OYyKBbBI, a CJIOBOM CUYUTAETCsI JI06asi MOCJIe0BaTe b-
HOCTb, COCTOsIIIast He GoJiee YeM u3 sttt 6yKB. CKOJIBKO
CJIOB MOKHO COCTaBUTH U3 OyKB 9TOro ajdaBura?

3amauva 25. Y VBana ectb b Apy3eit — Aust, bops,
Bacs, Toma u /lamra. On penmmst KasKIblii eHb TTPUTJIa-
MIaTh B TOCTU OJTHOTO MJIU HECKOJIbKUX U3 HUX B TOCTU
TakK, YTOOBI IPYIINA MPUTIAIEHHBIX HU Pa3y He TOBTO-
puwiach. CKOJIBKO JHEN OH CMOJKET 3TO JIeJiaTh?

Bbi6op MHOrAQ YMeHbLUAeT BapUaHTbl

[Tpu perreHnN KOMOMHATOPHBIX 3a/1a4 Ba)KHO TIOHU-
MaTh, YTO UHOT/Ia BBIOOP OJHOTO OObEKTa OTPaHUYH-
BaeT BO3MO>KHbIe BapUaHTHI 7151 Ipyroro. Mbl IIpo 3TO
y>Ke HeMHOTO TOBOPWJIM, KOor/la pemaniu 3agavy 20, rie
Mbl 3aMETUJIM, YTO HECMOTPS Ha TO, YTO JJIST KaK/I01
KOHKPETHOI KJIETKU eCTb YeTblpe BapuaHTa PAaCKPaCKH,
KOJINYECTBO BapUAHTOB CTAHOBUTCSI MeHbIIIe, €CIN Mbl
3HaeM, KaK pacKpalleHbl coce/lHue KJeTku. [laBaiite
Pa30BbEM 9Ty TEMY B HECKOJIbKUX CIeAYIOIINX 3a/1a4ax.

3agaua 26. B xi1acce 25 yenoBek. CKOJTBKUMU CITO-
cobaMu MOKHO BBIOPATh CTapOCTY KJIacca 1 ero TTOMOIIL-
HUKa?

B navase KaskeTcsi, 9TO Tak KaK M CTapOCTOM, U TI0-
MOIITHUKOM CTapOCTbI MOJKET CTATh JIIOOOI U3 yUalUXCS
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KJiacca, TO eCTb 25 - 25 BO3MOKHOCTEIl BBIOPATD Tapy.
Ho naBaiite paccykaaTh akKypaTHee.

Pemenune. CtapocTy KJjiacca MOKHO BBIOpaTh 25
paziaumaHbIMU criocobamu. Ho mocsie atoro st Kaxk-
JIOTO TaKOTO BBIOOPA CTAPOCTBI CYIIECTBYET 24 criocoba
BbIOpaTh oMonHuKa (cTapocTa ske He MOKeT ObITh caM
ceOe nomMomHuKoM). toro nomyuaem 25 - 24 = 600 cro-
co60B BBIOPATDh CTAPOCTY KJACCa U €r0 MOMOIIHUKA.

Otser. 600 crioco60B.

3anaua 27. Ectb ctanaptHas Konona u3 36 urpasb-
HbIX KapT. CKOJIbKO CyIIeCTBYeT Crioco00B BbIOPATH
YeThIpe KapThl U3 KOJIOABI TaK, YTOObI OHU BCE ObLIN
pa3HbIX MacTeil 1 pa3HbIX JOCTOUHCTB?

Pemenue. /[aBaiiTe cHauama onpeeanMcs, B KAKOM
nopsiike OyAyT UATU MAcTU BbIOMpaeMbix KapT. Ha-
IIpUMep, MUKHU, KPeCcTH, OYOHbBI, YepBbl. [TuKu MOXKHO
BBIOpATh JEBSATHIO PA3HBIMU CIIOCOOAMU — 3TO MOJKET
6b1Th 6, 7, 8, 9, 10, Basier, mama, KopoJb win Ty3. [Tocie
9TOTO Kpecmu MOXKHO BbIOPATh JIUIITh BOCEMBIO CIIOCO-
Gamu (MOKHO B35ITh KapTy JIIOOOT0 JOCTOMHCTBA, KPOME
TOTO, KOTOPOEe ObLIO BBIOPAHO, KOT/ia Mbl Opajiu nuki).
Ha 6y6nwvt ocraércst muib ceMb BapHaHTOB, a Ha uep-
8bl — TOJIBKO TecTb. iToro umeem 9 - 8 - 7 - 6 = 3024
criocoba BbIOpaATh M3 KOJIOABI YEThIPE KAPThl Pa3HbIX
MacTeil ¥ pa3HOTO JOCTOMHCTBA.

Ortser. 3024 crioco6a.

[TorpobyiiTe CaMOCTOSITENBHO PEIIUTD CJIEAYIONIIE
3a/1aun.
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3anmava 28. CKOJIBKO CYIIECTBYET CIOCOOOB CIENATh
TPEXIBETHDBIN (bJlar ¢ TOPU3OHTAIBHBIMU TI0JIOCAMU
OJTMHAKOBOI NMIMPUHBI, €CIN UMEETCS MaTepHuaJs IIecTh
Pa3JINYHbBIX 1IBETOB?

3apaua 29. B pycckom andasute 33 6ykBbl. CKOJIBKO
Pa3IUYHBIX MATUOYKBEHHDBIX «CIOB» MOJKHO COCTaBUTb,
€CJIN He JIOMYCKATh «CJIOB», TIIE IBe O[IMHAKOBbIE OYKBbI
UIyT TOPSiT?

«Ci0BO» He 00513aTeIbHO TOJIZKHO OBITh OCMBICJIEH-
ubiM. Harpumep, a6620 niv vbiiivl SBISIFOTCS TOTYCTH-
MBIMU «CJIOBAaMU», a BOT KJIACC, CCOPA Nl RPeCcc TAKOBBIMU
He SIBJISAIOTCS, TaK KaK B HUX €CTh J[B€ OJIMHAKOBDBIE ITO/I-
psin uayue OyKBbI.

3agauya 30. CxoJsibKO CylllecTByeT BOCbMU3HAYHBIX
quces1, Bce MU(Pbl KOTOPBIX UMEIOT OAMHAKOBYIO YET-
HOCTB?

3agaya 31. CKOJbKO CYyIIeCTBYeT /IeCATU3HAUYHBIX
quCcesI ¢ HeY€THOM cyMMoi 1udp?

3aaayva 32. Ha nosike cTosT 1isiTh KHUT. CKOJIBKO Cy-
IIECTBYET CITIOCOOOB BBIOPATh HECKOJIBKO U3 HUX U CJIO-
JKUTD B CTOIIKY, €CJIU B CTOIKE JI0JIKHO OBITH OT JABYX JI0
YeTbIPEX KHUT U HaM BasKeH MOPSIZIOK, B KOTOPOM JiexKaT
KHUTH B CTOTIKE?

OtMeTuM elné pas, 4YTO MPHU PEIeHUH 3TUX 3a1ad
Ha/10 He 3a0bIBaTh, YTO BHIOOP ITEPBOTO 0OBEKTA MOKET
CY3UTh MHOKECTBO BAPMAHTOB JIJIsT BBIOOPA CJIEAYIOMIETO
oObekTa. Tak, Haripumep, B 3a7aue 26 BBIOOP CTAPOCTBI
OrpaHUYMBAET YUCJIO JIIO/IEH, TPETEHAYIONNX HAa POJIb
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€ro MIOMOTITHIKA /10 24 4eJIOBEK, TO €CTh BBIOOPBI CTAPO-
CThI 1 IIOMOIITHNKA HE ABJIAIOTCA HE3aBUCUMbIMH, B OTJIN-
yuu, Harpumep, ot 3aaaun 10, rae BIOOP MUPOKHOTO
HUKAK He BJIVJ Ha ITOCJeAYIONINIA BBIOOD TTeYeHbsI.

PaccmoTpuM ennié HeCKOJIbKO 3a/1ad Ha Ty JKe UIEH0,
00beIMHEHHDBIX O0IIleill TEMAaTUKON, — 3TO 3addayu Hd
waxmammuvlx 0ockax. 3aMeTuM, 4TO [IJIsl PEIIEHNS 9TUX
3a/1a4 1Mpo MIaXMarthl, 10 CyTH, HUYEro 3HaTh He HaJIo,
KPOME TOr0, KaK XOAAT (purypsr.

3agaua 33. CKOJIbKO CyLIECTBYET CIIOCOOOB MOCTa-
BUTD HA IIAXMATHYIO IOCKY YEPHYIO U OeJIyTO0 JIa/IbW TaK,
4TOOBI OHU He OWJIN APYT ApyTra?

X
X
X
X
2|3 %X hmE| X | ¢ | X
X
X
X

Pemenue. YépHylo Ja/bl0 MOKHO ITTOCTaBUThH Ha
J060e€ TI0JIe IOCKH, TO eCTh CyllecTBYeT 64 criocoba 3To
cnenatb. [locsie TOro Kak Mbl TOCTAaBUM YEPHYIO JIA/IbIO
Ha KaKOe-TO TI0Jie, /iJisi OeJIol Jia/[bh OCTaHETCs JIUIIb
64 — 15 = 49 nonmycTUMBIX IOJIell, HA KOTOPbIE €€ MOKHO
MOCTaBUTb, TAK KaK TJie ObI HU CTOsIIa YEPHAasI J1a/bsI, OHA
6béT 15 nosieii (currtas TO 1MoOJIE, HA KOTOPOM OHA CTOUT).



KOTI'IA HYKHO YMHOJKATD, A KOTIA — CRJIAIBIBATB?

[lelicTBUTENbHO, KPOME TOTO T10JIsT, HA KOTOPOM CTOUT
yépHasi JI1a/ibsi, OHA ObET eIlé ceMb TT0JIel, HaXOISIINXCST
C Hell B TOU JKe CTPOKE U CEMb ITOJIeN, HAXOISIUXCS
C HEll B TOM 3Ke CToJOIe.

3Ha4nT, BCero cyuiecTByer 64 - 49 = 3136 croco6oB
MMOCTaBUTH Ha IIAXMaTHYIO JOCKY YEPHYIO U OeJlyio Ja-
JIbU TaK, YTOObI OHM He OWJIU APYT JpyTa.

OrBert. 3136 crtoco6os.

3amaua 34. CKOJIBKO CyIIECTBYET CIIOCOOOB MOCTa-
BHUTh Ha MIAXMATHYIO JIOCKY YEPHOTO M OeJIoTo CJIOHA
TaK, YTOObI OHM He OWJIN APYT ApyTa?

Pemenne. Ha nepBbiii B3IJIsI1 KayKeTcs, YTO 9Ta 3a-
Jlaya HUYeM He OTJIMYaeTcs OT peblayIieit. Bpose Obr
OIIATD JIOCTATOYHO ITOHATD, CKOJIBKO I10JIeil ObET CIIOH,
KOI/la OH CTOWT Ha IaxMarHoil gocke. Ho, mompo6o-
BaB ITOCTABUTb €T0 B pa3Hble MECTa, MbI 3aMeUYaeM, YTO
B OTJIMYME OT JIaJbl KOJHUYECTBO TI0JIE, KOTOPbIE ObET
CJIOH, 3aBHICHUT OT TOTO, TZ[€ OH CTOUT:

X X X
% X X
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[ToskcriepuMeHTHPOBAB C TIOJIO3KEHUEM CJIOHA, MbI 3a-
MeuaeM, 4TO 4eM OJIMIKe K IIEHTPY IOCKU OH pacriojiara-
eTcst, TeM O0JIbIIle KJIETOK OH OBbET. /laBaiiTe 3amTpuxyem
BCe TOJIS TAaXMATHOM JJOCKU YeThIPbMsI PA3HBIMU CIIO-
cob6aMu, KaK 1MOKa3aHO Ha PUCYHKE:

NN \\\\\

7

N

70
N \\\

™

7

Torna

* ecau 4EpHBIN CI0H cTouT Ha moje N, To OH ObET
BOCeMb MoJieil (BKJI04as To, Ha KOTOPOM OH CTOUT);

* ecu Y6pHBINA CJIOH CTOUT Ha moJe E, To OH ObET
JIEeCSITD II0JIEiT;

* ecJIM OH CTOWJI Ha 1oJie @, To 6beT 12 noneii;

 ecau na noJie M — 14 moueii.

Takum 06pa3oM, ecyii YEPHBIIA CJIOH CTOUT HA OJTHOM
n3 28 mosnen N, To 1714 6e10ro cyioHa octaéres 64 — 8 = 56
moJiei, Ky/ia ero MO>KHO TIocTaBUTh. Ecyin uépHbIit c/ToH
Ha oxHoM u3 20 mosteii E, To y 6es10ro cjaoHa oCTaéTcst
64 — 10 = 54 nong. Ecau on crout Ha oguoM U3 12 rosei
%, To naa 6esoro ciaoHa ocraéres 64 — 12 = 52 noans.
Ecau ra onrom u3 vetbipéx mosteii [, To y 6esoro ectob
64 — 14 = 50 BO3MOJKHBIX IIOJIEH.



KOTI'IA HYKHO YMHOJKATD, A KOTIA — CRJIAIBIBATB?

3HAYUT, ECJTM MbI BBIGEPEM TTOCTaBUTh YEPHOTO CJIOHA
Ha o/1HO 13 noJiel N, To y Hac Oyzet 28 - 56 = 1568 Bapu-
AQHTOB PAaCCTaHOBKM JIBYX CJIOHOB. Ecitit BbIGepeM mocTa-
BUTb Y€PHOTO cJIoHa Ha ToJie £, To Oyzet 20 - 54 = 1080
BapUAHTOB PACCTAaHOBKU. Ecau pemmM mocTaBuTh Ha
nosie @, To 6yner 12 - 52 = 624 BapuanTta. A eciau Ha
noJie [, To 4- 50 = 200 BapuaHTOB.

Takum o6pa3oM, OJyYaeTcst, YTO BCETO CYIIECT-
BYyeT

1568 + 1080 + 624 + 200 = 3472

crioco6a TOCTAaBUTh HA MIAXMATHYIO IOCKY YEPHOTO
u 6eJIoro CJIOHA TaK, YTOObI OHU He OUJIN JIPYT ApyTa.

OrtBert. 3472 criocoba.

B nocnenneii 3ajave Mbl yBU/Ie/M, KaK ITPaBUja Ipo-
M3BEEeHNSI 1 CYMMbBI MOTYT paboTaTh B CBsI3Ke. MbI pas-
JieJisieM BCe BO3MOJKHBIE CIIOCOOBI Ha TPYIIIIbI, B KOTOPBIX
MBI MOJKEM JIETKO TTOCUUTATh UX KOJUYECTBO, a TIOTOM
CyMMUPYEM 3TH KOJIMYecTBa /IJ1s1 BCeX TPYIIIL.

UYT0oO6B! TIPOBEPUTD, YTO BbI MOHSIN, KaK 9TO pabo-
TaeT, MOMPOOYUTE CAMOCTOSITEJILHO PEIIUTD CJIEAYIOIINE
3a/1a4i.

3agaya 35. CKOJIbKO CYIIECTBYET CIIOCOOOB MOCTa-
BUTDb Ha IMIAXMATHYIO JIOCKY 4€PHOro u 6esioro depast
Tak, 4TOObI OHM He OUJIN APYT Apyra?

3agaya 36. CKOJIbKO CYIIECTBYET CIIOCOOOB MMOCTa-
BHUTH Ha MIAXMATHYIO JOCKY YEPHOTO U OEJI0ro KOpPOJIs
Tak, 4TOObI MMOJydYeHHast CUTyallsi He TPOTHBOPEYnIa
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npaBusiaM Urpbl B maxmarbl? (B maxmaTax kopoau He
MOTYT CTOSITh B COCEJIHUX II0 CTOPOHE UJIM II0 BEpLINHE
KJIeTKax.)

3agaya 37. CKOJIbKO CYIIECTBYET CIIOCOOOB MOCTa-
BUTD Ha IAXMATHYIO IOCKY YEPHOTO 1 OGEJI0TO KOHSI TaK,
4TOOBI OHU He OWJIN APYT ApyTra?



AABAUTE

MOUITPAEM B CAOBA!
[JIABA
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9TOIi TJIaBe MbI ITOTOBOPUM O OUHOME
HproToHa, KOTOPOTo 1MouemMy-To Bce 60-
[=]? " arca. B XymoskecTBeHHOI uTepaType «Ou-
HOM HbIOTOHA» 4aCTO UCTIOMH3YIOT KAaK CHHOHUM Yero-TO
ouenb cnoxxkHoro. Hanpumep, [llepaok Xosmc, paccka-
3biBast 0 mpodeccope Mopuaptu, roBoput: «Korma emy
ucrosiHuIcst 21 roj1, oH Hatca  TpaktaT o 6uHome Hbro-
TOHA, 3aBOEBABIINI €My €BPOIENCKYI0 U3BECTHOCTDY.
A B pomane «Mactep u Mapraputas eCcTb cTaBIIas yxe
Kyaccuveckoii ppasa: «[lomymaerb, 6unom Hpiotonals
Ho, no cytu, 6uom HpioToHa — 3T0 3HaKOMasi BCeM
¢ cenbMoro Kiacca hopMysia COKPAIEHHOTO YMHOKe-
HUS.

OpxHaxko, IpesKk/ie 4eM TOBOPHUTH ITPO OMHOM, JaBaiiTe
Hay4YMUMCs UTpaTh B cyioBal

MNepecTtaHoBKMU

Ouenb MHOTHE 33/1a41 KOMOMHATOPUKHU MOKHO Tiepe-
(opmynupoBaTh B TepMUHAX «UTPBI B cioBay. O uém
peub? BozbMém kakoe-HUOYIb ci0Bo. Hampumep:

TPYIIIH.
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CKOJIbKO pa3/IMYHbBIX CJIOB MOKHO 13 HETO COCTaBUTh,
MPOCTO repecTaByisist OyKBbI? OTCTYIIMM OT JIMHTBUCTH-
YEeCKUX YCIOBHOCTEN U GyjieM Ha3bIBaTh CI080M JIIOOYIO
ocJIeT0BaTeJIbHOCTh OyKB. /lymMalo, 4To MHOTHE U3 Bac
y2Ke TIOHUMAIOT, KaK 9TO IIOCUYUTATH, TOT/Ia BOT BaM CJIOBO
MTOCJIOJKHEE:

MATEMATHKA.

CxobKO pa3anyHbIX cJI0B nosxyuutcs? Te, kTo ymeet
peliaTh 1 TaKk¥e 33/1a41, MOTYT CMEeJIO TIPOITYCTUTD TTapy
CTPaAHUII, HA KOTOPBIX MbI C BAMU Oy/IEM YYUTHCSI C HUMU
CIIPABJISITHCSL.

Hauném ¢ anemenTapubsix Bernieid. Jlomyctum, 6yKBa
B CJIOBE BCETO OJ[HA, U 3TO OYKBa

A.

Kak Hu epecTtaBJisiii, HU4ero HOBOTO He TIOJIyUUTCS.
CuieroBaTesibHO, et GyKBa OJlHA, TO U CJIOBO ITOJIY-
YUTCS OJTHO:

A—1.
JlaBaiite mocyosxuee. [IBe GyKBBI:
AD.

CKOJIBKO CJIOB TIOJYYUTCS M3 HUX? MBI IOHUMAaeM,
uto ectb AB, ectb BA. 11, maske coBcem He paszbupa-
sJCb B MaTEMATHKE, Mbl IIOHUMAaeEM, YTO pa3JIMYHbIX CJIOB
BCEro JIBa:

Ab - 2.
ITyctpb Teneps y HAC Tpu OYKBBI:

ABB.
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Kak y3HaTh, CKOJIbKO BCETO TIOJYYUTCS PA3JUUHBIX
cnoB? MOKHO UX TIPOCTO «pyKaMu» TepedpaTh, U I0-
ayuutcsi AbBB, ABb, BAB, BBA, BAb u BBA. ltoro

HIECTb.
ABB — 6.

Ecim takume 3amayku pemraTh mepebOpoM, JIydlie
BBIPAOOTATh HEKOTOPOE IIPABMJIO, B KAKOW IIOCJIEI0-
BaTEJIbHOCTH BbI BBIIUCHIBAETE «CJIOBa», YTOOBI OBITH
yBEpPEHHbIM, UYTO HUYETOo He IMPOMYCTUJIM U HUYero He
BbITIcau ABakabl. HampuMmep, Tak, Kak 3To caeaann
MBI, — B C108ApHOM nopsioke. CHavaIa CI0Ba, KOTOPbhIE
HAYMHAIOTCS HA TTEPBYI0 OYKBY, IOTOM — Ha CJIEY OO
U TaK jJajee.

Ho xouercst TOHATDb, KaK CBSI3aHbI MEXIY COOOit
OTBETHI — /IBA U II€CTb — M3 BTOPOU U TPeThell 3aad.
A TIOHATD 9TO HE OYEHb CJI0KHO. Ha mepBoM MecTe MOoKeT
6bITh O/1HA 13 TPEX OyKB A, B mn B, HO Kak TOJIbKO MbI
BBIOpAJIH, 4TO OYZIET CTOSITh HA TIEPBOM MECTe, HallpUMep
A, y Hac ocTajoch ToJbKO aBe OykBbl — B 1 B. A MbI
3HAEM, YTO It BYX OYKB €CThb TOJIbKO [[Ba BapHaHTa,
KaK X MOKHO HamucaTb. [loaToMy B KasK70M U3 3TUX
TPEX cIyvyaen

AbB, ABb
BAB, BBA
BAb, BDBA

eCcTb /[Ba BapHaHTa, a 3HAYUT, BCETO CJIOB TPU pasa I10
JIBa, TO eCThb IiecTb. BoT oTkyna 6epércs mrects! U ato

41



bopuc Tpywun

42

MO>KHO TIOHSITh, HE BBIIIMCBIBAs BCE BAPUAHTDI, a MOIbI-
TaBIINCH [TPOAHATM3NPOBATh. JTO HAM [TOHAOOUTCS,
KOT/Ia Mbl HAUHEM JIyMaTh IIPO YeTbIpe OYKBBI:

ADBBI.

[laBaiiTe paccy»k/1aTh, CKOJbKO Ke CJIOB MOKHO ITOJTY-
quTh. Ha mepBoM Mecte MOKeT ObITh JitoOast 3 OyKB A,
B, B unu I'. 3adbuxcupyem eé. Terrepb ocTayioch B T1000M
MOPsI/IKe HAIKUCATh OCTaBIuecs: Tpu OyKBbl. Ho MbI 3Ha-
€M, YTO eCTh [IECTh CITOCOOOB HATIMCATD TPH OCTABIINECS
OYyKBbI. A 3HAUUT, JIsT KaK/0¥ TIepBOii OYKBbBI CyIIIECT-
BYET IIeCTh Pa3JInYHBbIX cI0B. HO y Hac ecTb 4eTbipe
criocoba BbIOpaTh 1epByio OykBy. [lyist OykBbI A ecTb
IIeCTh BAPUAHTOB, /1Jist OyKBbI B ecTb 111ecTh BapuaHTOB,
u cToJibKo ke 17151 OykB B u I'. MToro ueTsipe pasa 1o
1ecTb. /[a’ke HUYEro He BbIMUCHIBAST, Mbl TIOHUMAEM, YTO
TYT Oy/IeT:

ABBI' - 4 -6 = 24.
Ecnu sxe y Hac nsith OyKB:
ABBI/,

cHOBa (pUKCUpPyeM IepBYI0 GYKBY, 9TO MOKHO C/IeJIaTh
[ATHIO PasHbIMK crtocoOamu. Y aJibiiie oy yaeM mpe-
IBIAYIIYIO 3a1a4y: HYsKHO [T€PECTaBUTh Y€ThIPE OCTaB-
mecst 6yKBbl. A 4eTbIpe OYKBbI TIEPECTABJISIOTCS 24
crioco6aMu. 3HAYUT, U3 IIATH OYKB [IOJYYUTCH:

ABBIl — 5 - 24 = 120.

[[yMaIO, 4TO Bbl YK€ HAUMHAETE 4YyBCTBOBATb 3aKOHO-
MEPHOCTbD: YTOOBI IIOCUUTATH KOJTUYECTBO CJIOB, KOTOpPOE
MOJKHO ITOJIYYUTDb 13 IECTU 6yKB, HYJ/KHO B3A4ATb LIECTDb



JABAMTE IOUTPAEM B CJIOBA!

pas o 120. To ectb 720. DTO MBI OTBETUJIX HA BOIIPOC,
CKOJIbKO cJioB iosryunTcst u3 cinoa TPYIINH:

TPYIINH — 6 - 120 = 720.

Tenepp nasaiiTe TOWUMEM, KaK BBITJISIAUT OTBET
B o0mmeM Buze. [yt ogHoit 6ykBbI — 1, s ABYX — 2,
JUIsE TPEX OyKB — 3 - 2, UIsI 9eThIpEX — 4 - 3 - 2, [Jis
nsatu — 5 - 4 - 3 - 2. Tak nosiBasiercst pakmopuan. OH
6y/IeT BOBHUKATh JIOBOJIbHO YaCTO, 3TO TPOCTO KOPOTKAsI
3aIch MTPOU3BENEeHUsT BCeX HATYPATbHbBIX umcesa OoT 1
JI0 KaKOTO-TO 72:

n=1-2-3-..-n

V1 MBI TOTBKO YTO JIOKA3aJIH, YTO, IEPECTABJIAS 1 Pa3-
JINYHBIX OYKB, MOJKHO TIOJIYUUTh 72! PAa3IMUHBIX CJIOB.

KosmmuecTBo BCEBO3MOIKHBIX ITEPECTAHOBOK 72 pa3-
JIMIHBIX JIEMEHTOB PaBHO 72!.

Tax Kak mpu peneHn KOMOMHATOPHBIX 3a7a4 (hak-
TOPHUAJIbI TIOSBJISTIOTCSI OYE€Hb YacTo, TO MPUHATO CUU-
TaTh, YTO MOKHO OCTABJISAITb MX B OTBETE, HE JIOBOJIS JI0
OKOHUaTesbHOTOo yncia. U noustHo mouemy. [Tpo kakoe
n3 yucen 25! niam 15 511 210 043 330 985 984 000 000
BbI MOJKeTe 6oJIbIle paccKa3aTh? Hampumep, mpo Kakoe
M3 HUX BaM IPOIIe OTBETUTb Ha BOIPOC, JAEJUTCS JIH
ono Ha 17?2

[Ipeskie ueM ABUTATHCS Aasblie, naBaiite chopmy-
JIIpyeM OCHOBHOe cBo¥icTBO hakrtopuasna. OHO cpa3y
BBITEKAET U3 ero OIpeieIeHus

|(n+1)!=(n+1)-n!|
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ITO paBEHCTBO CITPABEIJINBO JIJIs1 JTIOOOTO HATYyPaJib-
Horo n. OIHAKO B psjie CaydaeB ST €IUHOOOPa3Us
3amucu OTBeTa ObIBAET T0JIE3HO CUMTATh, YTO OHO BbI-
nonneno u Ayt n = 0, To ectb 1! =1 - 0. OTkyna mosy-
gaeM, uto 0! = 1. Ha aTo ciemyeT cMOTpeTh JIUIIb Kak
Ha corJalnieHue, XoTs U J0BOJIbHO ecTecTBeHHOe. Benb
€CJIN y BaC HOJIb 3JIEMEHTOB, TO KaK UX HU MT€PeCTaBJIsM,
HUYEeTo HOBOTrO He moJiyuutcs. [losTomy ecrecTtBeHHO
CUUTATD, UYTO KOJIUUECTNBO BCEBOIMOKHBLX NEPECMAHO-
80K HYJLSL INEMEHMOE PABHO 1.

K takum repectaHOBKaM CBOAUTCS JOBOJIbHO MHOTO
3a/1a4, KOTOPbIe HA MePBbBIil B3TJISAL COBCEM He TIPO 3TO.

3anaua 38. Ha taniieBasibHOIT BeduepuHKe COOPAIUChH
IATh NapHeil 1 IATh feBylIeK. CKOJIBKO CyIIecTBYeT
crtoco60B pa3bUTh UX Ha TIAPDI JIsI yUYACTUS] B OY€Pe/-
HOM TaHIe?

Pemenne. [Iponymepyem st ymo6¢cTBa BcexX map-
Heil. Torma ¢ nepsvim MapHeM Mapy MOXKET OpTaHU30-
BaTh J1I00ast U3 MSATH JIEBYIIEK, CO 8MOPbIM — JTH00AsT
13 YeTBIPEX OCTABIINXCS U Tak fasee. C nsamoim MOKET
TaHIeBATh TOJIBKO TOCJIEHSIsT OCTABIIAsICS JEBYIIKA.
B utore noJsiydaeM, 9TO CyIIeCTByeT

o=5-4-3-2-1=120

c11oco60B pa3buTh UX HA MAPHI.
To ectb dbakTHUECKN KaK/IBIiT CIIOCO6 — 3TO TTPOCTO
TIEPECTAHOBKA TISITH «3JIEMEHTOB>.

OrtBert. 120 crtoco6oB.
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3apaua 39. CKOJIbKO CyIIEeCTBYET CIIOCOO0B paccra-
BUTb BOCEMb OJIMHAKOBBIX JIaJlell Ha IIaXMaTHOIl 10CKe
Tak, 4TOObI OHM He OUJIN APYT Apyra?

Pemenne. B niepBblil BepTUKAJIbHBIN P/l MOXKHO
MOCTaBUThH JIAAbIO HA JIOOYI0 U3 BOCbMH KJIeTOK. Bo
BTOPOI BEPTUKAJIbHBIN P MOKHO TTOCTABUTDb HA JTIO-
6010 KJIETKY, KPOME TOii, KOTOpasi HAXOAUTCS B OJTHOM
rOPU30HTAIBHOM Psily C IepBoit Ma/ibéil. To ecTh, 1o-
CJie TOTO KaK MbI IOCTaBUJIU JIa/IbIO B TIEPBBI BEPTU-
KaJIbHBIN PsJI, y HAC OCTAJIOCh JIUIIb CEMb BO3MOXKHO-
CTell TOCTaBUTD JIA/IbIO BO BTOPOI BEPTUKAJbHBIN PSII.
st magbu B TpeTbeM pSIy OCTAHETCs JIMIIb 1IeCTb
Bo3MoskHocTel. U Tak najiee. ViToro moJsiydaeTcs, 4To
CyHIeCTBYyeT

8!=8-7-6-5-4-3-2-1=40320

CII0COO0B PacCTaBUTh BOCEMb OJMHAKOBBIX Jiajeil Ha
[IaXMaTHO JIOCKe TaK, YTOObI OHU He OWJIH APYT ApyTa.

Ortsert. 8! = 40 320 crioco6oB.

Co criemyronumMu 3aiayaMu morpooOyiiTe ClipaBUThCS
CaMOCTOSITEJIHHO.

3agaua 40. Komnanusa u3 T 4eJIOBEK XOYeT I10-
exaTh Ha MallliiHe, B KOTOPOIl BCETO IISITh MECT, CUNTAs
mMecTo BoauTesisi. CKOJIbKO CYIECTBYET CIIOCOO0OB UM
Pa3MeCTUTHCS, €CTU BOJIUTEIbCKHE ITPaBa €CTh JIMIIb
y TPOUX U3 HUX?

3anaua 41. [1athb neBy1iek BoasAT XopoBo. CKOJIbKU-
MU Pa3JIMYHBIMU CITOCOOAMU OHU MOTYT BCTaTh B KPyT?
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3agava 42. CKOJIbKO CyIIecTByeT Pa3jnyHbIX CIIO-
co60B paccauTh ISITh MAJIBYUKOB U TSITh /€BOYEK 32
KPYTJIbII CTOJI C IECSTHIO KPECJIAMU TaK, YTOObI MaJib-
YUKW U IEBOYKH YePeI0BAINICH?

3agava 43. CKOIBKUMHU CITOCOOaMU CeMb YUEHUKOB
MOTYT BBICTPOUTBHCSI B OUePEb B CTOJIOBYIO, ec AHs
XOUeT CTOSITh PSIZIOM cO cBoelt moapyroit Kareii?

nepeCTaHOBKM C NOBTOPEHUAMMU

Ho namm paccy:xienusi mpo epecTaHoBKu pabora-
0T, TOJIbKO KOT/a Bce GyKBBI pa3Hble. UeM jKe OCI0KHS-
eTcsl 3a/1a4a, KOT/la eCTh O/IMHaKOBbIe OyKBbI? [/laBaiiTe
BEPHEMCS K CJIOBY

MATEMATHNKA.

Ecyi B ctoBe TIOMEHSITh MEeCTaMU, HAIIPUMeD, J1Be OYK-
BbI M, TO HUuero He uamenuTcs. [loaToMmy oTBET TOUHO
Oynet apyroii. Kak ke mocunTtaTth, CKOJbKO MOy IUTCS
PasIMYHBIX CJIOB, €CJIM €CTh O/lnHaKoBbie OyKBbI? Ca-
MbIiT TPOCTOI1 CITOCO6 CITPABUTHCS C 9TOH 3a/ja4eil — Ha
BpeMs 3a0bITh, 4TO OYKBbI M onHaKoBbIe. Byaem cun-
TaTh, yTo 3T0 M, 1 M,. 3a0/1HO c/ie1aeM BUJL, 4TO OyKBbI
A pasznble, 1 0003HaUNM UX Kak A, A, 1 A,, 1 TaKkxKe
moctynuMm ¢ 6ykBamu T:

M A T,EM,A,T,IKA,

To ecTp Teneppb y Hac «CJIOBO», B KOTOPOM [I€CSTh
pasubix OykB. 1 mbr 3HaeM, uto cymiectByeT 10! cro-
cO0OB ITepecTaBUTb OYKBBI MEK/y COOOil, MHBIMU CJIO-
Bamy, cyniectByeT 10! pa3nuuHbIX CJI0B, KOTOPbIE MOKHO
MOJIYYUTh M3 3TOTO Habopa OYKB.
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Paccmorpum so6oe u3 atux 10! cios. B Hém kak-to
croar 6yksbl M, u M,. Ho, kpome Hero, cymecTByeT
JIPyTO€e CJIOBO, B KOTOPOM BCE OCTAJbHOE TO JKe CaMoe,
TOJbKO OyKBbI M, 11 M, HOMEHSAIN MecTaMu:

M, M, ..,
M, M,

Ceityac MbI CUMTaeM, YTO ITO Pa3HBIE CJIOBA, TOTOMY
urto aust Hac M, u M, re oxno u to xe. Ho nasaiite Te-
1iepb BCIIOMHUM, YTO Ha caMoM zieie M, u M, — ato oiHa
u Ta ke 6yksa M. Torga ciosa ... M. M,... 1 ... M,,...
M, ... — opuHakoBbIe. 3HAYUT, €CIM Mbl BCIIOMHUM, YTO
M, u M, — 570 oaiHa u Ta ke Oyksa M, MbI OIIMEM, UTO

KaXa0€ CJIOBO MbI ITIOCUYUTAJU ABaK/bI. A 3HA4UT, TEIIEPb

10!
CJIOB CTaJIO B /IBa pa3a MEHbIIE: ——.

2

[Tponenaem To sxe camoe ¢ 6ykBoii T. BcriomuuMm, 4To
Ha camom ziesie T, u T, — o10 oxHa u Ta xe OyKBa, a 3Ha-
YUT, CJIOBA, KOTOPbIE OTJINYAIOTCA JUIID [TIepeCTaHOBKOMN
T, uT,, — 910 01HO 1 TO K€ c10BO. [TosTOMY KOIMYECTBO

0! .
CJIOB —— HYJKHO €I11€ pa3 pa3eJiuTh Ha 2, U TIOJYYUTCS
0!
—— CIIOB.
2-2

C OykBoit A Bcé HEMHOTO cyioKHee. OHa TPUIKIbI
Bcrpeuaerca B cinose MATEMATHKA. U ectb MHOTO
CJI0B, KOTOPbIE OTINYAIOTCS JIMIIb HOPAIKOM OyKB A,
A, nmA;

—_
Do

> >

w

—_
w
N
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—_
w
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w
—_

> > >

a7



bopuc Tpywun

48

JlaBaiiTe monpo6yeM TOHSTD, CKOJIbKO TAaKUX CJIOB,
He BBITTICHIBAS UX BCe. Mbl JKe IIOMHIM, UTO €CTh IIECTh
CII0CO00B NepecTaBuTbh Mexxy coboit 6ykBbl A, A, 1
A, ioTtomy uTO A A A, — 5TO «CJI0BO» U3 TPEX Pa3/INY-
HbIX OykB. TakuM o6pa3oM, IMOKa Mbl He BCIIOMHUJIH,
uro A, A, 1 A, — o1Ha U Ta Xe OyKBa, MbI KayK/10€
CJIOBO CUUTAJH 111ecTh pa3. [loaTomy, 4TOOBI MOy IUTH

. 0!
OKOHYATe/bHbIA OTBET, HYKHO -~ TIOAEMHTD Ha IIECTb:

10!
2:2.6°
He ouenb cioskHO JOBECTU OTBET A0 KOHKPETHOTO
qucJa:
10! 1.2.3-4-5-6-7-8-9-10 _
2:2.6 2:2-6 -
_2-3-,4-5-6-7-8-9-10_
A-B

=30-56-90 = 1680 - 90 = 151 200.

MATEMATUNEKA — 151 200.

Ho ecniu B 3a1aue He TpeGYIOT TPUBECTH OTBET K HC-
JIy B JECATUYHON (OpMe 3aIucH, TO BIIOJTHE MOKHO
0!
OCTaBUTH €ro B BUJIE —.

24
Yro6bl HayunThCS 7181 JI000r0 HaGopa OYKB MOHU-

MaTh, CKOJIbKO PAa3JIUYHBIX CJIOB MOKHO IOJYYUTh UX
repecTaHOBKOM, HYKHO YETKO TOHSTh, uTO 2 U 6 B 3a-
nade 1mpo cioBo MATEMATUKA — sT10 He mpocTo 2 u
6, a KOJIMYECTBO CIIOCOOOB TIOMEHSTH MECTAMMU /[BE OYK-
BbI M 11 Tpu OYKBBI A COOTBETCTBEHHO. [loTOMY rpamMoT-

10! N 10!
2.2.6" 2!.21.3!

Hee TcaTh He . Ilepsnbrii 2! oTBeuaet
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3a TO, UTO B CJIOBE €CTb jiBe OyKBbI M, BTOpPOIi 2! — 4TO
ectb aBe OykBbl T, 3! — ut0 ecTb Tpu O6ykBbI A. TO ecTh
MBI JIeJTUM Ha (PaKTOpPUAJ KOJTMYECTBA OAMHAKOBBIX
OYKB.

Temnepb naBaiiTe moiMEM, KaKoii ske Oy/IeT OTBET JJIsT
so6oro ciosa. Ilycts y Hac B ciioBe n 6yks. ITyctp pas-
JIUYHBIX OYKB Bcero k. [IpoHyMepyeM Bce pasjndHble
6ykBbl (HarpuMep, B a/paBUTHOM HOPAIKE) — IepBast
OyKBa, BTOpas, TPeThs, ..., k-A. V1 1ycThb 11epBbIX OYKB 7,
IITYK, BTOPBIX — 7,, TP€TbUX 7, ..., R-X OyKB — n,.

UT006bI OBLIO MTOHSATHEE, O YEM PEUb, JaBaiiTe ITOCMO-
TpuM Ha TO ke cioBo MATEMATUKA. Kakue TyT ecTb
passmmunbie 6ykBoi? A, E, A, K, M u T. B nantom ciydae
B ciioBe 7 = 10 6yKB. A KOJIMYECTBO kR pa3inIHbIX OYKB
paBHO miectu. /lasbiiie Mbl TOBOPUM, YTO

6ykB A — 3 TYyKH,
6yks E — 1 mTyka,
6yks I — 1 miryka,
6ykB K — 1 mTyka,
6ykB M — 2 mTyKH,
6ykB T — 2 mTyku.

Toectbn, =3, n,=1,n,=1,n,=1,n,=2un,=2.

A B o011ieM cirydae 5TH 7,, 1, ... 7, — KaK1e-TO IPOM3-
BOJTbHBIE HATypaJbHbIE YNCIA, HO TAaKKE, YTO UX CyMMa
pasHa n. Temntepp, Kak u co cioBoM MATEMATUKA, mbi
BPEMEHHO TIPEJICTaBUM, YTO Bce OYKBbI pas3Hble, CHAO-
JIUB oJlnHaKOBble OyKBbI MHAekcamu 1, 2, 3, ... . Torma
KOJIMYECTBO PA3JIMYHBIX CJI0OB, KOTOPBIE MbI MOKEM TIOJTY-
quTh, — n!. [IoTOM MBI BCITOMUHAEM, YTO TT€PBbIe OYKBbI
Ha CaMOM JIeJie OMHAKOBBDIE, [I09TOMY HY3KHO TIOENTD
Han,!, n BTopble GyKBbI OIMHAKOBbIE — HYKHO IIO/Ie/TUTh
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Han,!. Y Tax nanee. B utore nomyuaem o6uryio opmymy
IJIsT 3a/1a91 «KaKOe KOJIMYIECTBO PA3/IMYHbBIX CJIOB MOKHO
COCTABWTh, TIEPECTABJIsISI GYKBBI B CJIOBE JIJIMHBI 72, B KOTO-
pOoM k pasnuyHbIX OyKB U 11epBasi GyKBa BCTPeYaeTcs 7,
pas, BTopast — 7, pa3a, TPeTbsl — 7, pa3a 1 TaK Jajees:

n!
n!nyl-..ony!

Ecsiu MbI Boctiosibayemcst 3Toit (hopMyJIioi 7151 cioBa
MATEMATUKA, To y Hac moJyunTcs TaKOW pe3yJibTaT:

10!
3141-10.11-20.21

Ho niucarp 1! coBceM He 06s13aTesibHO, ToTOMY 4To 1! =1,
U 9Ta eIMHNIA HU HA YTO He BJIUSET.

Her 6oibImIoro cMbIc/ia 3alIOMUHATD 3TY GOPMYILY J1JIst
oOrieii 3aa4un. BaskHee MoOHNMAaTh, OTKya OHa OePETCSI.

Ecin xoTrTe HayYNUTHCS PEIIaTh COAEpPIKATETbHbIE
3ajlayu 110 KOMOMHATOPHUKE, TO 00s13aTENbHO HYKHO
OCBOUTH «UTPY B cJioBay. Cellyac MOKET TTOKa3aThCs,
YTO ATO KaKasi-TO MeJIKasi HeMHTePeCHasl MPOXOHast
ujiesi, HO CKOpPO BbI YBUIUTE, YTO OUE€Hb MHOTHE 3a/1a4
CBOJISITCSI K 9TOH UTPE.

[[JIH 3aKPpEIIEHNA METOJa PEINM HECKOJIbKO 3a/iay.

3anayva 44. CKOJIbKO Pa3JIMYHBIX CJIOB MOKHO TIOJTY-
YUTH TIepecTaHOBKOM OyKB B cioBe AJITEBPA?

Pemenue. [/laBaiite Ha BpeMs 3a0y/ieM IIPO TO, YTO
6yKBBI A OJTUHAKOBBIE, U JIJIs1 UX OTJNYUS IPYT OT [Py~
ra Ha3oBéM oany A, a apyryio A,. Torana nomyuurcs
7! pazmuunbix cyioB. OIHAKO CJIOBA, KOTOPbIE TOJIyYa-
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I0TCS IPYT U3 IpyTa JIUIIb 1ePecTaHOBKOi OyKB A, 1 A,
Harpumep,

AJITEBPA, n A,JITEBPA
Ha caMoM jieJie ueHTu4yHbl. [Toatomy 7! cioB Ha0 pas-
! 4
JIeJIUTHh Ha aBa. B urtore cymecTtByeT 75:50—20 =2520

Pa3JIMYHbBIX CJI0B, KOTOPbIe MOKHO TOJYUYUTD TepecTa-
HOBKOIT 6YKB B cjioBe AJITEBPA.

Otsert. 2520 cJoB.

3azaua 45. CKOJIbKO Pa3JIMUHbBIX CJIOB MOKHO TIOJTY-
YUThH 1epecTaHoBKOI OyKB B ciioBe [IAPABOJIA?

Pemenne. /[aBaiite onsaTb OyneM cuuTaTh, UYTO BCE
Oyksbl A pazmuunbl — A, A, 1 A,. Torna nomyunm 8!
Pa3JINYHbBIX CJIOB.

[laBaiiTe TOIIMEM, CKOJIBKO pa3 Mbl TOCYUTAJIN KasK-
noe cinoso. Hampumep, cioBo ITAPABOJIA moxxHO
3aIMcaTh OJHUM U3 CJAEAYIOUUX CIIOCOO0B:

TIA,PA,BOJIA,, TTA PA,BOJIA,,
TIA,PA, BOJIA,, [1A,PA,BOJIA,,
TIA,PA, BOJIA,, [TA,PA,BOJIA, —

BCETo MIeCTh cr1oco6oB (tak kak 6 = 3! — 3T0 KOJMIMYe-
CTBO CITOCOOOB MEPECTaBUTH OYKBbI A, A, A3). 3HauHUT,
3a06bIB, YTO OYKBBI A OJIUHAKOBBIE, MbI Ka’K/[0€ CIIOBO
MTOCYUTAJIH TIO IIECTh Pa3, TO €CTh BCETO CYIIECTBYET
Bl 12345878 4 5.6.7.8-6720
3! 1.2-3
Pa3JIMYHBIX CJIOB, KOTOPbIE MOXKHO TTOJIYYUTD IepecTa-
HoBKoil OykB B ciioBe [TAPABOJIA.

OrtBet. 6720 cioB.
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Kak BuauTe, Mbl peniuiu 3TH JBe 3a/1a4M, He CChI-
JIasich Ha JIOKa3aHHyio (popMyily, a 3aHOBO ITPOBE/ST
Bce paccy:xkaeHus. Crapaiitech JienaTb Tak ke, [I0Ka He
HAYHETE XOPOIIIO YYBCTBOBATD, [IOUYEMY OHA pabOTaeT.

A Terepb pacCMOTpPHUM Tapy 3a/iad, KOTOpble Bpojie
ObI COBCEM He TIPO HAIlly UTPY B CJIOBA.

3amayva 46. Mama Kymusia 7151 CbIHA OJTMH aTleJTbCHH,
JIBE TPYIIH, TPU MaHJapuHa 1 YeThIpe si0/I0Ka. B Teue-
Hue OJIDKANIINX JeCaTH [Hell MaMa OyzeT gaBaTh Ha
3aBTPaK ChIHY OIMH 13 UMeIoInXxcst GpykToB. CKOIBKO
CYIIIECTBYET Pa3JIMUHBIX CIIOCOOOB €if 3TO C/esaTh?

Pemenne. Kaxkpiit 13 crioco60B COCTaBUTDH pac-
MCaHue 3aBTPAKOB MOXKHO TIPEACTABUTH CJIEAYIONUM
ob6pa3omM:

MATAMAATI M,

T7ie KaXKIblil (PPYKT MpecTaBiieH CBoeil iepBoil GyKBOIi.
Ho kaxxmpiii Takoil crmoco6 — 3TO0 HEKOTOpasi mepecTa-
HOBKa OYK8 B C106€

AITMMMAAAA,
KOTOPBIX, KaK MbI Tellepb 3HaeM, BCero

100 £ 2345678910
213141 (1.2)-(0.2.3)-([- Z-3-4)

5-£6-7-8:9-10
=g
[Toatomy cymiectByet 12 600 crioco60B 1aBath hpyK-
ThbI HA 3aBTPaK B TeueHue OIKANIINX IeCATU JTHE.
OrtBert. 12 600 crioco60B.

=12 600.
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3agayva 47. Tpynna Teatpa COCTOUT U3 JIECATU aKTE-
poB. CKOJIbKO CyIIeCTBYET CIIOCOOO0B BhIOPATh U3 HEE /1Ba
Pa3HBIX KOJIJIEKTHBA 10 YeThIpe YeJoBeKa /sl y4acTUs
B /IByX Pa3HbIX YTPEHHUKaX?

Pemenne. BoicTpouM Bcex akTEPOB B psijl U Hajle-
HeM Ha HUX MaeuKu: c HoMepoM 1 Ha TeX, KTo MoiIET Ha
MepPBbINl yTPEHHUK, C HOMEPOM 2 — Ha TeX, KTO TOUAET
Ha BTOPOIi, 1 ¢ HoMepoM 0 — Ha TeX, KTO He MONJIET HI
Ha OZIMH U3 HUX. VI MbI yBUIMM KaKOe-TO TaKoe C/1080:

0112102212.

To ecth KaskgOMy CII0cOOy BBIOpATh [BE TPYIIIIbI
COOTBETCTBYET C/1080 U3 ECATU OYK6, N3 KOTOPBIX JIBE
6ykBbI 0, yeTbipe OYKBbI 1 1 ueTbipe OyKBbI 2. M bl 3HaEM,
YTO TAaKUX CJIOB BCETO

100 £.2.3.£.5678910
204141 (1:2)-(f- 2-3-A4)-(1.2.3-4)

5-8-7-8-9-10
= =3150.
8-8
[Tostomy cytectByeT 3150 crioco60B BbIOpaTh U3

TPYIIIIbI ABa Pa3HbIX KOJJIEKTHUBA 110 Y€ThIpE Y€/JI0OBEKa
[JId y4aCTuA B /IBYX pa3HbIX YTPEHHUKAX.

Otsert. 3150 croco6os.

Co cdjleayrommnumMm 3agadamMu, 1yMato, Bbl CIIDaABUTECH
CaMOCTOATEJIbHO.

3anayva 48. CKOIbKO Pa3IMYHBIX CJIOB MOKHO TTOJTY-
quTh TIepectaHoBKoil OykB B cioBe KOMBUHATO-
PUKA?
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3agavya 49. CKoJbKO CylecTByeT crioco6oB pac-
CTaBUTH HA TIEPBOI TOPU30HTAIU MIAXMATHOHN JOCKU
KopoJist, hep3st, ABYX CJIOHOB, IBYX KOHEN 1 /1B JIa/[bu?

3aaaua 50. CKOJIBKO CyIIECTBYET CIIOCOO0B paccra-
BUTDH 12 Gesibix 1 12 4EPHBIX IIAIIeK Ha YEPHBIX MTOJISAX
HIaxMaTHOH JOCKU?

BuHoM HbrOoTOHA

Bot mbI 1 qo6padtnck g0 6unomal Uro sxe takoe op-
Mysa 6unoma HpioTtona? Mbl XOpPOIIIO 3HAEM, YTO

(@a+b)l=a+b,
(@a+b)=a>+ 2ab + b,
(a+ b)=a®+ 3a*b + 3ab* + b3.

U xoueTcst IOHSTH, KaK BBITSIUT 3Ta GOpMyJIa /st
MIPOU3BOJILHOTO TOKa3aTessi crenenn. O4eBUHO, YTO
JUUIs1 KOHKPETHOTO TI0KAa3aTeJIsl 3TO HECJIOKHO BBIBECTH.
Hanpumep, ecsii BbI TOMHUTE, YTO

(a + b =a + 3a*b + 3ab* + b3,

TO /1711 BbIBOZIA (DOPMYJIBI JIJis Y€TBEPTOIT CTETIEHH T0CTa-
TOYHO C/IeIaTh cJeaytolee:

(@a+b)i=@+0b)-(a+b)y=
=(a+b)-(@+ 3a’b + 3ab* + b®) =
=a-(a®+ 3a’b + 3ab* + b3) +
+b-(a®+ 3a*b + 3ab* + b®) =
= a* + 3a’b + 3a*b?* + ab® + a*b + 3a*b* + 3ab’® + b* =
=a* + 4a°b + 6a*b* + 4ab’ + b
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Ho kak y3Hath, Kak /jis1 TI060r0 HaTypaJbHOTO TI0-
KasateJis n Oyner BbiraAnerb Muorousien (a+b)” mocie
PaCKpBITHsI CKOOOK U TIPUBEIEHNUST BCEX €T0 TTOT0OHBIX
YJIEHOB, HE BBIBO/ISI KaK/IbIil pa3 3aHOBO HOBYIO (hopMy-
ay? JlaBaiite HauHéM n3ganexa. /{ist Hagaga BCIIOMHIM,
KaK BOOOIIe PACKPBIBAIOTCS CKOOKH.

Kax ToJbKO CKOOOK cTaHOBUTCS GOJIbIIE ABYX, Y MHO-
TUX HAYMHAIOTCS 3aTPYAHEHUsI C PACKPBITHEM TaKUX
BbIpaskeHuil. Bo3abMéM, Haipumep,

(a+b)-c+d)-(e+].

[ToHATHO, YTO HY’KHO YMHOXHTb TIEPBYIO CKOOKY
Ha BTOPYIO, MOJYUYUTCS YeThbIpe CIaraeMbIX

(@a+b)-(c+d)=ac+ ad+ bc + bd,

IIOTOM CKO6Ky n3 qupréX CJlara€MbIX YMHOJKUTD Ha TpeE-
TbhIO CKO6Kyy " IIOJIyYUTCA BOCEMbD CJ/Iara€MbIX:

(ac +ad +bc+bd) -(e+ )=
= ace + ade + bce + bde + acf + adf + bcf + bdf.

Ho korma cko60K cTaHOBUTCST GOJIbINE, PEIATh TaK
MOCJIeI0BATETbHO CTAHOBUTCS OY€Hb /10Jr0. [loToMy
[paBUJIbHEE MTOHATD 10 CYTH, YTO IIPOUCXOIUT, KOT/Aa
PacKpbIBAIOTCS CKOOKHU. A MPOUCXOIUT CJIeIYIONIee:
6epéTcst Kakoe-HUOY/b CJIaraeMoe U3 MepBOro MHOKHU-
tens (a + b), yMHOKaeTcsa Ha Kakoe-HUOYIb cjarae-
Moe u3 BToporo Muoxurens (¢ + d) u kakoe-uulyzab
cnaraemoe u3 Tperbero Mmuoxkurens (e + f). Bee Bos-
MOJKHBIE TPOM3BEE€HNUs], KOTOPBIE TaK TOJYYaTCsT, MbI
BBINIUCBIBAEM U CKJIaibiBaeM. Eciii HauaTh co ciarae-
MOTO @ B TIEPBOT CKOOKE, TO Oy IUTCS TPOU3BEIEHIUE
ace, moToMm acf, rociue atoro ade, 3atem adf. Ecnu xe
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Hauathb ¢ b, To moyuum bee, bef , bde u bdf. Bor u Bce
caraemMble, KOTOpbIe ToJydaTcs: 6epém yo6oe u3
epBOil CKOOKH, JII0O0E 13 BTOPOIA, 1I060€ U3 TPEThEN,
NepeMHOKaeM U BCe ST MPOU3BENEHUS CKIIAIbIBAEM
MEKy COOOI.

A Tenepb maBaiiTe onpoOyeM IPOIesiaTh TO JKe ca-
Moe, HalipuMep, /I7ist Ky6a CyMMbl, YTOOBI TOHSITh, OTKY/Ia

B hopmyIie
(a + b)) =a®+ 3a’b + 3ab* + b°
nosBJstiotcst Tpoiiku. Yro takoe (a + b)??

(a+b)¥=C@@+b)-(a+b) (a+b).

PackpbiBaeM cpa3sy Bce ckoOku. Ecnu u3 mepsoii
CKOOKM B3SITh @, TO TOJIy4aTCs ciaraeMble

aaa + aab + aba + abb.
Ecau sxe B3sTh b, To OyyT claraeMble

baa + bab + bba + bbb.

JlasibIire MbI TOBOPHIM, UTO ddd — 9TO a°, bbb — 510 b3,
aab, aba n baa — 310 a*b, 1 OHU BCTPETUINCH TPH pa3a.
abb, bab v bba — 910 ab?, ¥ 0OHN TOKE BCTPETUIINCH TPU
pasa. B utore u nosiyuaetcsi paBeHCTBO

(a + b3 =a+ 3a*b + 3ab? + b3.

A MOKHO Jit 6bLIO, HUYETO He PACIUChIBasi, TIOHSITh,
uto K03 dutrenTs! pu @*b u ab® 6yyT UMEHHO TPOIi-
ku? OTKya Ha caMoM jiesie GepyTcst 9TH KoabpuIm-
eHTbI? Tpu — 5TO KOJIMYECTBO PA3TUIHBIX KOMOUHATHIT
st a*b: aab, aba v baa. 1o cyTtn, 310 CIOBO U3 TPEX
6yKB, B KOTOpOM OyKBa ¢ BCTpevyaeTcs JiBa pa3a, a 6yksa
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b — onun pas. Ho MbI 3apaHee 3HaeM, CKOJBKO Oy/eT
Pa3IUIHBIX KOMOMHAI[HIT!

31 6

2011 2

Tenepb maBaiiTe OIPOGyeM CeIaTh TO K€ CaMoe
B o0mieM ciaydae. Packpoem ckobku y (a + b)'. Ilpen-
CTaBUM, YTO MbI BBITIHCAJIN 72 CKOOOK:

(@a+b)-(@a+b)-..-(a+b).

Temepb MbI TPOCTO GEPEM 13 KasK10# CKOOKH KaKy¥o-
HnOynb u3 OyKB U mepeMuoskaeM nx. Crenas Tak s
BCEX BO3MOKHBIX BEIOOPOB GYKB, MbI TIOJTY YiM GOJIBIIIOE
KOJIMYECTBO CJIaraeMbIX. Y BCeX CIaraeMbIX CyMMa IIOKa-
3aTeJieil creneneil y a u b 6yJer paBHa 7, IOTOMY 4TO U3
KaKIX-TO CKOOOK MbI B3SLJIU d, @ M3 BCEX OCTAJIbHBIX — b,
HO CyMMapHO BblI B3s1/1i1 72 GyKB. [l0aTOMY BCe ciiaraembie,
KOTOpBIE TI0JIy4aTcst, OyyT MIMEThb BUJI d B KaKOII-TO CTe-
MeHH, YMHOKEeHHOe Ha b B KaKOW-TO CTEIeHH, TPUIeM
CyMMa 3TUX «KaKUX-TO» paBHa 7.

BosbMéM kakoe-HUOYAb MOJyYUBIIEECS CIaraeMoe,
HarpuMep a*b" *, u TomnbITaeMCsT TIOHSITh, CKOJIBKO pa3
OHO BCTpeTuTcs. [IJIs1 5TOro HaM HYKHO IIOCUUTATD,
CKOJIPKO CYIIECTBYET CJIOB JJIMHBI 72, B KOTOPHIX k OYKB
a, u (n — k) 6yxB b. MbI 3HaeM, YTO KOJIMYECTBO TAKUX
cJioB Gyer

n!
El-(n-Fk)

ITO 3HAYUT, YTO ITOCJIE IIpDUBEAECHNA I'IOI[O6HI)IX cJia-

raeMbIx Tepea a*b"* oxkaxercss KoadduIHEeHT
n!

E-(n-R)l
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n!

Rl -(n—k)!

U tak pig kaxzaoro k.

ITO MOKHO Ce1aTh, TOJNbKO ecan kR # 0 u k # n. Ho
B 9THX ABYX ClIy4asx Koadduiment, oueBuaHO, OyaeT
paBeH 1, Tak KaK €CTh TOJIbKO OHO CJOBO, B KOTOPOM
Bce OYKBBI — d, U POBHO OJTHO, B KOTOPOM BCe OYKBbI —

b. Ho ecsiu Mmbt hopMasibHO Hali/IEM 3HAUEHNE BbIpasKe-
n!

HUS L1 (;,— )] 1PH k = 0 uiu ipu k = n, TO MOTYyYIUM

n!

0!-n!

atb" k.

=1. Ilostomy make npu 3TuX k KoadduimeHt

n!
npu a*b"* Bcé paBHO paBeH —— .
P PABHO e =R
n! kynk
Ecou npocymmupoBath ——————-a*b 110 BCEM
k! -(n—k)!

BO3MOXKHBIM K, TO 11 rtosryuutcst hopmysna 6uHoma Heio-
TOHA:

n

(a+b)" = Zn—’ atb"*

n
3Ha‘lOK z O3HAYa€T, YTO Mbl CYMMUDPYEM CJIara€mMblie
k=0
BUA
n! kyn—k
" s
kl-(n—k)!

pu Bcex kR ot 0 110 7.
[TocMmoTpuM, HaTTpuUMep, KakK OYAyT BBITJISAETb K03dh-
unmentsr B popmysie 6urHoma Hetotona mpu n = 5:
]
e k=0. 2 _120_,
0!-5! 120



JABAMTE IOUTPAEM B CJIOBA!

5! 120
e k=1 =" =35
114! 24
|
0k:2 5_2@210,
21.31 12
|
hege L1204
3.2 12
5! 120
(] :4 —:—:,
k 4111 24
51.01 120
To ectb
(a+ by =a°+ 5a*b + 10a°b* + 10a2b> + S5ab* + b°.

n!
Yuca AR (n_p)| Haspisaiores OUMHOMUAJTbHBIMU

koaddurmenTamMu 1 0603HAYAIOTCS Cf (B aHTII0A3bIY-

HO{l JuTepaType dYallle BCTpPeJYaeTcsi 0OO3HAYEHUE
) — IBa MHIEKca 3ammcanbl APYT HAJl APYTOM B CKOO-
Kax, ¥ C APYTUM MOPSIIKOM UHAEKCOB). Y GUHOMUAIb-
HBIX K09 GUIINEHTOB €CTh MHOTO MHTEPECHBIX CBOIICTB,
HO 06 3TOM MbI TIOTOBOPUM Yy Th TIO3KE.
Ncnonbaysi obo3HaueHne Cﬁ, dopmyny 6mHOMa

HproToHa MOKHO 3amucaTh eIié KOMIaKTHEeeE:

(a+b)" = Z C,’fakb"_k
k=0

Tax uto popmysna 6unoma HproToHa, KOTOpOII myraioT
HIKOJIbHUKOB U CTYZIEHTOB, He TaK y>K CTpalllHa.

[Tpu BoIBOME (hopMmysbl GuHOMa HbtoToHA MBI yoe-
JINJINCD, KaK Ba’KHO YMeTb «UT'PaTh B CIOBa» — IOHU-
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MaTh, CKOJIbKO Pa3JUYHBIX CJIOB MOXKHO COCTaBUTD,
nepecTtasJisisi OYKBbI B 3a[JaHHOM CJIOBE. JTOT TIPUEM
MO’KHO KCITOJIb30BaTh B GOJIBIIIOM KOJIMYECTBE 3ajad
110 KOMOMHATOPHKE.

Cymma cteneHeu

JlaBaliTe HEMHOI'O OTJOXHEM OT KOMOWU-
HATOPUKHU U TIOTOBOPUM 06 OJTHOM HE CaMOM
OYEBU/THOM TIpUMeHeHUn (POPMYyIbl GITHOMA
HpioToHa. DTOT pasjies HUKAK He CBsI3aH CO
CJIEYIONIUM MaTepPUAJIOM, TIO9TOMY TPHU TTIEPBOM IIPO-
YTEHUU ero MOXKHO MPOITyCTUTH 6e3 yiuiepOa /1Jist TOHM-
MaHUsi IaJIbHENIIEero TEKCTA.

Jlymaro, 4To MHOTHE 13 BaC 3HAIOT, YeMy paBHA CyMMa
TIEPBBIX 77 HATYPATHHbBIX UNCEJT

_n-(n+1)
==

Kro-TO 3HaeT, ueMmy paBHa cyMMa KBa/IpaTOB MEePBbIX
7 HaTypaJIbHbIX YUCEJI:

1+24+3+...+n

s n(n+1)-2n+1)
- ; _

Bo3mosxHO, KTO-TO aske 3HaeT hOPMYITY J1Jis CyMMbI
KyOO0B TIEPBBIX 7 HATypaJbHBIX unces. EcTh naxe Te,
KTO ymeeT 9Tu (hOpMyJibl OKa3biBaTh. Hampumep, 1mo
uHayKinn. Ho ceifyac Mbl HAyYMMCST X BCE BBIBOIWTD.
N nomosker Ham dopmyia 6unoma HpioTona.

JlaBaiiTe BBITTUIIIEM CYMMY KBaPaTOB MEPBBIX 7 Ha-
TYpPaJIbHBIX YKCEN, a MPSIMO HaJ HUMU 3allHIleM KBa-
JIpaThl YKCENT, KOTOPbIE Ha eMHUILY OOJIbIIIE:

1242243% 4. 4n
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A+1)2+Q+12+@+1)2+..+(n+1)?
12+ 22+ 32 4+ ..+ n

U nasaiiTe BbIUTEM U3 ITIEPBOI CTPOUKU BTOPYIO. [l
HTOTO MOUMEM B OOIIIEM BH/IE, YeMY paBHA Pa3HOCTb Y-
ceJi, CTOAIIMX APYT HAJl IPYTOM:

(B+1)2 -k =F2+2k+1) — R2=2k + 1.

3HAUUT, TOCJIe BBIYNTAHUS 13 BepXHel CTPOYKN HUXK-
Hell ToTyuuTCs

Q1+1)+Q-2+1)+Q2-3+1D)+..+QC2n+1)=
=2-(1+2+3+...+n)+l1+1+1+...+1J=

n pas
=2.(1+2+3+..+n+n

Ho, ¢ apyroii cToponbl, 3TH Be CyMMbl KBajpa-
TOB TIOUTH He OTJIMYAIOTCS JIPYT OT /Apyra. B BepxHeit
CTPOYKe CyMMa KBaaparos uuces ot 2 1o (n + 1), a Bo
BTOpOit — OT 1 70 n. IloaTOMYy pa3HOCTb, KOTOPYIO MbI
MOCYUTAJIN, pPaBHA

22+3+42+. +(+ 1)) -
—(12+ 22+ 3+ L t+nd)=
=((22+ 3+ +m)+ @+ 1)) -
(12 + 22+ 3+ L+ n) =
=+ 1) -12=+2n+1)-1=n*+2n

B NTOTre€ MbI l'IOJIyLII/IJII/Iy qTo
2-(1+2+3+..+n)+n=n*+2n.
To ecTb

2.1 +2+3+..+n)=n*+n
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3HauuT,

7’l2+7’l

1+42+3+...+n=

Bot Tak, He caMbIM OBICTPBIM ITYTEM, MbI TTOJIYIUITH
bopmy.ty

1+2+3+...+n=M

ITO, KOHEYHO, HE CaMbIil pa3yMHBbII CITOCO0 JT0Ka-
3bIBATh 3TO PABEHCTBO, HO MbI €r0 IPUBEJNH, YTOObI
BaM OblJIa TIOHSITHA JIOTUKA CJIEAYIONUX Paccy:K/e-
HUM.

JlaBaiiTe Terepb BBIIUIIEM CyMMY KyOOB IE€PBbBIX 1
HATYPaJIbHBIX YHCEJ, a IPSIMO Hall HUMU 3aITHIeM KyObl
quceJ, KOTOPbIe HA eAUHUILY OOJIbIIIE:

A+1P+Q+1P+@+ 1P+ +(n+1»
13 + 22 + 3 + ..+ ns

U nasaiiTe BbIYTEM U3 IEPBOI CTPOUKU BTOPYIO. [[J1s1
3TOTO TOIMEM, YeMy paBHA Pa3HOCTb YHUCEJI, CTOSIINX
NIPYT HaJ IPYTOM:

(h+1)P -k =((F+3kR2+3k+1) - k=
=3k2+ 3k + 1.

3HAuUT, 10cJIe BBIYUTAHUS 13 BepXHell CTPOYKY HUK-
Hell [TOJIyYUTCs

G 12+3-1+1D+@-22+3-2+1D+
+(3-32+3-3+1)+..+@Bn2+3n+1)=
=3-(12+22+ 3+ .. +n)+
+3- (1 +2+3+. . +m+d+1+1+. . +1F7

n pa3
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n-(n+1)
i

2

Ho, ¢ fipyroii CTOPOHbI, PA3HOCTb, KOTOPYIO MBI T10-
cyuTaJiu, paBHa

=3-(12+22+32+ .. +n)+3-

2+3+483+ . +(n+ 1)) -
—(P+ 2B+ 3+ L +nd)=
=((2P+3F+..+m)+(m+1)P) -
—(P+ @+ 3+ L) =
=+ 1P -P=@+3n*+3n+1) 1=
=n’+ 3n? + 3n.
B utore mbI MMOJIy4HnJIn, 4TO
3-(2+22+32+ .. +n)+3-

=n’+ 3n® + 3n.

n-(n+1)

2 TnT

To ectp

3-(12+ 22+ 3+ .. +n)=
n-(n+1)
—

=n*+3n*+2n-3-

Ho
w+3n+2n=n-2+3n+2D)=n-n+1) -(n+2).

[Toatomy
3-(12+ 22+ 32+ .. +n)=
n-(n+1)
— =
2n-n+1)-n+2)-3-n-(n+1)
2

=n-n+1)-n+2)-3-
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_ n-(n+1)-Qn+2)-3) _
2
:n-(n+1)-(2n+1)

5 .

3HauurT,

1242243% .40’ = n-(n+1)-Q2n+1)
5

[lymato, BbI yske nonsiiv uneto. [Iponomxum?
Bormuiem:

A+ +Q+1D)+@+ D+ ..+ + DA
14 + 24 + 34 + ...t nt.

3aMeTnM, 4To:

(k+ 1" — k= (k' + 4k% + 6k* + 4k + 1) — k' =
= 4k3 + 6k* + 4k + 1.

3HAYNUT, TTOCJ/Ie BBIYMTAHUS U3 BePXHEN CTPOUKU HUK-
Hell oy IuTCcs

G- 13+6-12+4-1+1)+
+(4-224+6-224+4-2+1)+ ..+
+ U +6n*+4n+1) =
=4-(B+2B+3B+..+nd)+
+6-(124+ 22+ 32+ ..+ nd)+
+4-(1+2+3+...+n)+l1+1+1+...+1:

n pa3
=4-(3+2+ 3+ . +n)+

n-(n+1)-2n+1) n-(n+1)
. +4-
6 2

+ 6
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Ho, ¢ npyroii cropoHbl, pa3HOCTb, KOTOPYIO MbI T10-
CUMTAJIN, PaBHA

@ +3"+4'+ .+ (n+ 1)) -
—(+ 204 30+ L+ nt) =
=(n+1) 1= +4*+6n2+4n+1)—1=
=nt+ 4n® + 602 + 4n.

B nuTore mbI IMMOJIy4HnJIn, 4TO

4-(B+285+3+ . +nd)+
+n-n+1)-Cun+1D+2-n-n+1)+n=
=nt+ 4n® + 612 + 4n.

To ectp
4-(1B+ 22+ 33+ . +nd) =
=ni+ 4P+ 62 +3n-n-n+1)-Qn+1) -
-2-n-(n+1)=n*+4n*+ 602+ 3n —
—Qn® +3n*+n) — Qn*+ 2n) =
=+ 2+ nt=n (n+ 1>~

3Ha4uT,
) 2
B+254+33 4. +0° =n(L1)
4
A n-(n+1)
Y4YUTBIBasI TO, UTO 1+2+3+_,,+n=T, MBbI

IMMOJIYYHJIN HEOKNAAaHHOE€ paBEHCTBO

BBy +n3=(1424..4+n)

N Tak MOXKHO TIPOJI0JIKATH jAajiblie. [Ipu aToM BCE,
YTO MBI JIJISI 9TOTO CTI0JIb3yEeM, — 9TO 3HAHUE TOTO, YeEMY
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pasuo (k + 1)%, (k + 1)% (k + 1)4, (k + 1), ..., TO ecTb
TosbKo popMyty 6uHoma HproToHa.

JlyMalo, 4To Il TPEHUPOBKM BaM OyeT I0JIe3HO
CaMOCTOSTEIbHO PEIIUTD CIeYIONYIO 3a/a4y.

3amaua 51. BeiBeure hopmyiny miist cymmbr 14 + 24 +
+ 34+ ...+ nt



OT BMHOMA
AO TPEYTOABHUKA,
[JIABA N OBPATHO






MPOIIJION TJIaBe Mbl IMO3HAKOMUJIUCH

¢ OMHOMMATBbHBIMU K03 DUIEHTAMU.
[laBaiite miorpoOyeM JIyuliie MOHTh, KaK OHU
YCTPOEHBI M KaK CBsI3aHbI APYT ¢ ApyromM. Ho cHayana
MPO/IOJIKUM UTPATh B cJioBa!

Uucnaa couetaHum

Yto Takoe uucaa coueranuit? OHU JOBOJIbHO YaCTO
BO3HUKAIOT IIPU HEOOXOAMMOCTH YTO-TO ITOCUYUTATD. J{0-
IIyCTUM, Y HaC KJIACC U3 ABA/IIATH JIeTeil M HYKHO U3 HUX
BBIOpaTh KaKuX-HUOYIb ceMepbix. CKOJIbKO CII0COO0B
3TO ceaTh? CUnuTaTh 9TO MOKHO TIO-pasHoMy. S 60Jib-
IIIe BCETO JIIOOJII0 CUNTATh TaK: BHICTABUM BCEX ITKOJIb-
HUKOB B P/l — NI€PBbIi, BTOPOU, TPETUH, ..., ABAIIATDIN.
A Terepb naBaiiTe Ha TeX, KOTO MbI BbIOpAJIH, HaJleHEM
KpacHYIO IIaTI0YKy, a Ha TeX, KOTO He B3SLJIN, — CUHIOIO:

CKCCKKCCCCKCCCKCCKKC

W eciu MBI 9TO ciesiaeM, TO ToJryduTcs cyioBo! CioBo
n3 aBaaati OyKB, CeMb M3 KOTOPBhIX — 9T0 OykBa K,
a TpuHaIaTh octaBmuxcs 6ykB — C. IlosTomy Kommmue-

69



bopuc Tpywun

70

CTBO CIIOCOOOB BBIOPATH CEMb YEJIOBEK M3 IBA/IIATH 110
BbIBEZIEHHOI HamM¥ (hOpMYyJie IJIsI UTPhI B CJIOBA PAaBHO

20!
71130
JTa BeJMYMHA HAa3bIBAETCS YMCJIOM COYeTaHW U3
NIBA/IIIATH TI0 CEMb.
B o6uiem ciyvae i uncia coyetanuii us n mo k (to
€CTb JIJIS1 KOJIMYECTBA CIIOCOO0B U3 72 Pa3INYHBIX 00BEK-
TOB BbIOpaTh k) mosrydaercsa hopMya

n!

El-(n—k)

Kak Jierko 3aMeTuThb, 3TO BbIpa’kKeHUE COBITQ/IaeT
C TeM, KOTOPOe MTOSIBUJIOCH Y HAaC B KaueCcTBe OMHOMMAJIb-
HbIX Koo GunrerTos. [ToaToMy uncIo coueTanmii us n
110 k TOKe 0603HAYAIOT C,'f. UyTh 11033K€e MBI TOAPOOHEE

TIOTOBOPUM O TOM, KaK TaK Oy YMJIOCh, YTO OUHOMMAJIb-
Hble K09 UIIMEHThI U YKCIa COYETAaHU — 9TO OIHO
U TO 3Ke.

O6brut0 hopMyITy /ISl YUCET COUYETAHUIN BBIBOIST
6e3 Haleil UTPbI B cioBa. /laBaiiTe MPUBEAEM U 9TO
nokasatesnibctBo. CTaHapTHBIE PACCYXK/EHUST TaKUe.
HaMm Hy>xHO BBIOpATh CEMb UYEJOBEK U3 JBA/IIATH.
JlaBaiiTe monpoOyeM 3Ty TPYIILy coOpaTh. Y Hac eCTb
20 cmoco60oB BbIOpaTh nEepsozo. Tenepb BbiOUpaeM
BTOPOTO. ¥ Hac ocrajoch 19 yenoBek, 103TOMY eCTb
19 crmoco60B BeIOpaTh 6MOPo2o. [lnst mpemvezo ectb
18 crioco6oB u Tak najnee. Cedomozo GyneM BbIOUPATD
u3 14 yenosex.

Bpoge 6bI rostyvaercst, 4TO CyIIeCTBYeT

20-19-18-17-16-15-14
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croco60B BHIOPATh CEMb YeJIOBEK M3 ABajlaT. Tak?
Tak, HO He cOBCeM, TIOTOMY YTO MbI He TIPOCTO BbIOpAJIH
TPYIITY U3 CEMU YeJIOBEK, Mbl CKa3aJIl: Thl — NEPBblLil,
Tbl — 6MOPOil, Tl — mpemutl  Tak najee. To ecTb mpu
BBIOOpE MbI KaK Oy[TO Mae€yKKM Ha HUX HAJeIH C HOMe-
pamu. Ho naM-To Bcé paBHO, Kakoil y koro Homep! Ham
HY’KHO IIPOCTO BBHIOPATh TPYIIILY, COCTOSIIYIO U3 CEMU
YeJIOBEK.

CKOJIbKO K€ pa3 MbI MOCUUTAIN KaXKAYIO TPYIIITY?
Ecmu y Hac ecth rpymma n3 ceMu 4eJ0BeK, TO TIePEOIETh
Ha HUX MaiKku ecTb 7! crioco6oB. [Toromy uTo ecimu y Hac
ecTb Maeuku ¢ Homepamu 1, 2, 3, 4, 5, 6, 7 u rpynma u3
CEeMHU YeJIOBEK YiKe BbIOpaHa, TO IEPBOMY Y€I0BEKY MOJK-
HO HaJIETh JIIOOYIO0 U3 CEMU MaedyeK, BTOpOMY — JII0OYIO
13 MIECTH M TaK jasee. To ecTb CynecTByeT

7-6-5-4-3-2-1=17I]

BO3MOKHOCTel TlepeHyMepoBaTh 7 YeJoBeK. ITO 3HAUNT,
YTO KAXK/IYIO TPYIILY U3 CEMU YeJOBEK MbI TOCUUTAIN
7! pas. [loaToMy TOTydeHHBIN OTBET HYKHO TTOJEIUTH
Ha 7!:

20-19-18-17-16-15-14
7! '

Ha nepBblil B3TJIST KaXKETCs, YTO 3TO BbIpaKeHUe
OTJIMYAETCST OT TOTO, KOTOPOE TOJYUNIOCh TIPU <HUTPe
20!
71130
xe. IToromy uro ecau 20! (mpousBemenne Bcex HaTy-
panbubix uncesn ot 1 go 20) pasaenurs Ha 13! (mpous-
BeJleH1e BCeX HaTypaJsbHbIX uncea oT 1 10 13), To Kak

pa3 U OCTaHeTCs NTPOU3BeIeHNe BCEX HATYPAJTbHBIX OT
14 o 20.

B CJIOBay, — Ho 1a camoMm zese 5T0 0HO U TO
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[TosTOMy MOKHO OBLIO OGOUTHCD U 63 «UT'PbI B CJIO-
Ba», HO MHE KQJKeTCsI, UTO BAXKHO MTPOYYBCTBOBATH ITY
UIelo U €€ TIPUMEHEHNE K PEIeHI0 Pa3HOOOPA3HbIX
3aj1ad.

[Ipesxae 4eM POAOKUTD, JaBaiiTe 4yTh OOJIbIIEe
MMOWMEM TTPO Ymncja coueTaHnii. Mbl ¢ BAMU BBIBENH JIBE
opmysbt 151 HUX:

che_ e _nn=) . (n—k+1)
"okl-(n-R) T kl
U xorga IepBadA BbITJIAAUT 6oJiee KOMHaKTHOﬁ, I10JIb-

30BaThCs vaiie Mbl OyeM BTopoii. [Toromy 4To ¢ tomo-
MIbIO HE€ MBI CPa3y TMOJydaeM, YTo

_n-n-1)_n-(n-1)

C2
n 2! 2 )
cs_nn-10-2) n(n-1)(n-2)
n - 3' - 6 y
C4_n'(n—1)-(n—2)-(n—3)_n-(n—1)-(n—2)-(n—3)_
" 4! - 24 ’

Bouee Toro, B KAaKNX-TO CJIyYasiX MOKHO OOXOIUTHCS
BooO61e 6e3 hopmys. CKOJIBKO CYIIECTBYET CIIOCOOOB
BBIOpATh OHOTO YesioBeKa u3 #? OUeBUHO, YTO TAKUX
croco6oB posHo 7. [Toatomy C! =n. A ckosbko cyie-
CTBYeT CII0cOO60B BbIOpaTh 7 4YesioBek u3 n? [ToHATHO,
4TO TaKoii croco6 Becero oaun. Iostomy C, =1.

YTo6bl HauaTh MPUBBIKATH K YKHCJIAM COYETAHUH,
PEIIUTE CAMOCTOSITETHHO CJIEAYIONINE 3a1aUn.
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3agaua 52. CKOJIBKO CyIIECTBYET CITOCOOOB BbIOPATh
JIBa KapaH/aiia U3 JIeCATH UMEIONINXCS Pa3JIUnUHbIX
KapaH/atrei?

3angaua 53. Ha sincre 6ymaru oTMeTWJIU JIBA/IIIATD
TOUeK, HUKaK/e TPU M3 KOTOPBIX He JieXKaT Ha OHOU
npsiMmoii. CKOIbKO CyIIECTBYeT TPEeyTrOoJIbHUKOB C Bep-
MIMHAMY B 9THX TOYKAX?

3agaya 534. CKOJIBKO CyIIECTBYET CIIOCOOOB Ha3Ha-
YUTH JIeXKYPHBIMU YETBIPEX YeJOBeK U3 KIacca, B KOTO-
poM ydarcs 25 MKOJbHUKOB?

3apaya npo nayuka

OTBJIeUéMCST HEMHOTO OT YKCEJI COYeTaHuil U pac-
CMOTPUM CJIeyIOInil cioskeT. /lomycTuM, y HaC ecTb
JaGUPUHT, KOTOPBII TIPECTABJISIET OO0 HAGOP KJIETOK,
06pasyIoIIX MPSIMOYTOJIbHUK OMPEIEJIEHHOTO Pa3Mepa.
Hanpumep, 4 x 5:

[TycTb B 1eBOIi BepxXHeil KJieTKe CUIUT ITay4oK, KOTO-
POMY HY3KHO TIOTIACTh B MPaBYI0 HIZKHIO KIeTKy. [Ipn
3TOM eMy paspelliaeTcs IepeMeliaTbCsi B COCEAHION0 110
CTOpPOHE KJIETKY, HO TOJIbKO B /IByX HAITPaBJIEHUSIX —

73



bopuc Tpywun

Jn60 BIIpaBo, 1160 BHU3. [[pyTre HarpaBIeHUs 3a1pe-
1ieHbl. U cripaniBaeTcsi, CKOJIbKO CYIIECTBYET CIIOCOO0B
N00paThCsl B HYKHYIO KJIETKY?

JlaBaiite permim 3a1a4y ABYMsI CIIOCOOAMU: CTIEPBA —
COBCEM I10-/IeTCKH, a TIOTOM — I10-B3POCJIOMY !

Ecnu 3aaua neiicTBuTEIbHO TaKasi, T7ie 3a/laHbl pa3-
MepbI MPSIMOYTOJIbHUKA M OHU He OYeHb OOJIbIINE, TO
caMoe IPOCTOe paccyskJeHne Takoe. /laBaiiTe MONMEM,
CKOJIBKO CYIIECTBYET CITOCOOOB 0OPATHCS 10 KAKIOM
KJIETKM TIPAMOYTOJIbHUKA. /[0 MCXO/HOU KJIEeTKU eCTb
JIMITITB OJTHA BO3MOSKHOCTH I0OPATHCST — TIPOCTO CTOSITH
U HUYEro He JIesaTh.

O4eBUIHO, UTO B KaXK/IYIO KJIETKY B [IEPBOM FOPU30H-
TAJbHOM PSILY MOKHO 10OPATHCS JINIITH €AMHCTBEHHBIM
c1rioco60M — BCer/ia UITH BIIPABO:

To >xe camMoe MOXXHO CKasaTh U PO MepBBIi Bep-
TUKAJIbHBIN psii. B /06yi0 ero KiIeTKy MOKHO JTONTH
TOJIbKO OJTHUM CIIOCOOOM — HJITU TOJIbKO BHU3:
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Tax, ¢ aTuM pazobpanuch. A CKOJIBKO CIIOCOOOB 10-
6paTbCsi B OTMEUEHHYIO KJIETKY?

11111

1 v

Mo3KHO, KOHEYHO, TIPOCTO TIepeGpaTh BCe BO3MOIKHbIE
BapuaHTbL. VX He Tak MHOTO: 60 Tak — ¥, 60 Tak + —.
A ecym moripo6oBaTh 060UTICH 6e3 rrepebopa? Bot TyT Ha-
YMHAIOT Pab0TaTh KOMOMHATOPHBIE COOOpasKeH st UTOOBI
TIOTIACTh B OTMEUEHHYIO KJIETKY, HY?KHO TTe€peJ 9TUM ObITh
Jbo B KJIETKe HaJ| Hell, 6o cieBa oT Heé. Ho, kKak MbI
3HaeM, y HaC eCTb POBHO OJIFH CITOCO0 OKa3aThCsI B KAyK/I0M
u3 Hux. [loromy cymiectByer 1 + 1 = 2 crioco6a nomnactb
B HY’KHYIO KJIeTKy. [IoTOMY 4TO eciiii MbI TIOTaji B HEE,
TO TIPSIMO TIEPEJT STUM MbI OBLITN JIOO CJIEBA, JTNOO CBEPXY.
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A CKOJIBKO CYIIIECTBYET CIIOCOOOB TIOMACTD B CIIEAYIO-
HIYIO KJIETKY BO BTOPOIl CTpOKe?

YToO6bI MOTIACTD B HEE, TIepe]T ITUM HYKHO ObITh JIN60
B KJIETKe HaJ[ Heil, Tn60 B KJIeTKe cjeBa oT He€. Ho Mbr
3HAEM, YTO CYIIECTBYET OJIMH CITOCO0O OKa3aThCsi HA/l Heil
U 7iBa criocoba 0Ka3aThCsl CJieBa OT Heé. 3HAYUT, CyIIe-
ctByer 1 + 2 = 3 crioco6a MPUITH B 9Ty KJIETKY.

B uTore MbI IOHSJIN, 9TO B KasK/0# KJIEeTKe OyIeT 3a-
MACAHO YKCJIO, PABHOE CyMMe YHCEJ, CTOSIINX CBEPXY
u cieBa ot Hero. [109ToMy MbI JIETKO CMOKEM 3aTIOTHUTD
BCIO TAGJIUILY:
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Taxkum 06pa3oM, MbI COBCEM TIO-/I€TCKH PEIUJIH 3a/a-
qy. Y mayyka ectb 35 croco00B 106paThCs 10 HYKHOI
KJIETKU.

Kaxk Mbl BuuM, ecin tadaniia HeOoJblias, TO 3a/1a-
4y MPO Hay4Ka MOKHO PEIINTh, IIPOCTO IMOCTEIIEHHO €€
3anosHga. Ho maxe 118 T10BOJIBHO GOJIBITON TaOJIUIIBI
MOJKHO IIPOJOJIKUTD PACCYKAeHNE U 3all0JTHATD, TTOKa
XBaTUT CHIL:

114 1020355684

115 [15(35]70

116 2156
117 28|84
118 |36
119

Hukro He MelmaeT HaM M AaJIbIlie MIPOJOJKATh TaK
paccyskaaTh U B UTOre A00PaThCs [0 JTIOO0N KJIETKN
B 9TOIl OECKOHEYHOU B JBE CTOPOHBI Tabymibl. IIpo-
CTO HYKHO COOJIIOATh TIPABUIIO — KaKdoe caedyouiee
YUCAO PABHO CYMME 08YX, CMOAULUX CBEPXY U CeBd
om Hezo.

Ho urto nesnath, ecyin pazmMepbl TaOIHIIBI OY€Hb O0JIb-
me? Mbl yiKe HaydUJIUCh 3aTI0JHSTD TaOJIHILY, HO ellé
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He IMOHUMaeM, KaK HallMCaHHbIe HAMK YMCJIa 3aBUCST
OT TOTO, rJle OHM CTOAT. [loKa sIBHAasi 3aKOHOMEPHOCTD
He OYeHb BU/IHA: HAIIPUMeEP, B TPETbEl CTPOKE B OHOM
13 KJIETOK y Hac HamucaHo 15, a AByMsl CTpOYKaMu
Hiske — 70. Kak 9T uyncia cBsI3aHbl MeKY COOO0I?
A eciu pasmepsnl Tabauib 6yayt 100 x 100, cMokem
JIN MBI Cpa3dy CKas3aTb, I7le KaKOe YMCJIO CTOUT? A ecin
pasMepbl TabJUIIbI BOOOIIE He 3aJaHbl IBHO U HYKHO
ITOHSITD, CKOJIBKO ¥ ITay4YKa eCTh CII0COO0B 100paThCsI 110
HY’KHOU KJIETKH B 3aBUCUMOCTHU OT Pa3MepPOB TaOJTHIIhI ?
JIpyruMu cJI0BaMH, 9TO HaM HY’KHO JIeJIaTh, €CJTH MbI
XOTHUM BbIBeCTH 00111yI0 hopmyany? B atom ciayuae Hamn
«JIETCKUIT» METO/I SIBHO HE TTOXO/IUT.

[TosTomy naBaiiTe peliviM HEMHOTO IIO-PYTOMY.
[Tyctb y Hac ecTb Ta ke TabJINIIA, HO PACCTOSIHIE, KOTO-
poe Tay4Ky Hy>KHO OyJeT IPeoioJIeTh 110 BEPTUKAJIH,
PaBHO 7, a TI0 TOPU3OHTATN — K, T7ie m 1 kK — HEKOTOpbIe
HaTypaJibHbIE YHCJIA.

To ecTb pasmepsl camoii Tabuis! 6yayT (m + 1) x (R + 1),
MOTOMY 4TO 7 U R — 9TO He KOJUYECTBO KJIETOK 10 Bep-
TUKAJIU U TOPU30HTAJIM, & KOJUYECTBO KJIETOK MUHYC
OIMH — TO, CKOJIBKO HY3KHO IIPONTH 110 BEPTUKAJHU U O
TOPU30HTAJM OT KPast 10 KPasi.



OT BMHOMA 1O TPEYTI'OJIbHUKA, 1 OBPATHO

HaMm Hy>XHO OKasaTbCsi B IPAaBOM HUXKHEM YTJIY.
JlaBaiiTe cuuTaTh KOJUIECTBO CIIOCOOOB ITO CHIEJIATh.
MbI oOHUMaeM, 4To, KaKk Obl Mbl HM IILJIU, KAKON ObI
MyTh HU BHIOPAJTH, HAIIEMY [TAYUYKY TTPUIETCS CAeTaTh
scero (m + k) xomos. Ilpu sT0M y Hero Gyner pOBHO
k TOPU30HTAJIBHBIX XOI0B ¥ POBHO 7 BEPTUKAJIbHbIX.
W HaM Ha/10 TOHATH, CKOJIBKO €CTh PA3JIMYHbIX MapIil-
PYTOB.

JI1060ii 1y Th, KOTOPbBIIT OH MOKET BBIOPATh, COCTOUT
113 T10C/Ie0BaTeIbHOCTH aroB — 1 ¥. CHavasa CKoJIb-
KO-TO OJITHUX, IIOTOM CKOJIbKO-TO JPYyTUX U TaK JaJiee.
ITO 03HAYAET, YTO JIFOOOI eT0 MAPIIPYT MOMKHO 3aIHCATh
TaKuM 06pa3oMm:

N e G =

KaskgoMy MapiipyTy MOKHO COTOCTaBUTH TTOI00HY 1O
MIOCJIE/TOBATEJBHOCTD CTPEJIOK, M TI0 TaKOH MOCJIe0Ba-
TEJIbHOCTH OJTHO3HAYHO BOCCTAHABJINBAETCS MAPIIPYT.

Kakue ectb yc/lioBUSI Ha 9Ty MOCJI€I0BATENHHOCTD
crpenok? Beero crpeniok goskHo 6bith (m + k), npuuém
M BepPTUKAIbHBIX CTPEJIOK ¥, B — FOPU30HTATIHHbIX —>.
1 HaM Ha0 BBISICHUTD, CKOJBKO CYIIECTBYET pas3/ind-
HBIX [TOCJIEI0BATEbHOCTEM, YIOBJIETBOPSIONUX ITUM
ycaoBusiM. [locMOTpuUTe Ha 3Ty TOCTIEI0BATENBHOCTD
crpenok. Ha 4to aT0 moxo:ke? ITO Ke «CJIoBO»! ITO
cnoso u3 (m + k) 6yKB, cpeyt KOTOPBIX m 6YKB ¥ 1 R
6ykB —. Kosim4uecTBO TaKuX CJI0OB, a 3HAYUT, M KOJINUe-
CTBO Pa3JIMYHBIX MapIIPYTOB May4yKa, PABHO

(m+k)!
m! -kl

Bupaure, cHoBa Hara urpa B cioBa! XoTsT Mbl, KOHEY-
HO, MOTJIM 000iTHCH 1 6e3 Heé. ITocsie Toro, Kak Mbl yiKe
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MIOTOBOPUJIH ITPO YKCJIa COYETAHUIT, MOKHO OBLIO TPOCTO
CKa3aThb, UTO TO YncyI0 coyetanuit us (m + k) no k:

_ (m+k)! (m+k)!
kRl-((m+k)-R)!  k!-m!

Kaxk MoskHO 6bL7T0 TPUIITH K TaKOMY 0TBeTy? CMOTpHTE.

JIo60ii myTh nmayuka — 910 (m + k) maros. [Ipeacrasum,

YTO MbI €ell€ He npuayMaJun 1mocje10BaTeJIbHOCTb CTPE-
JIOK 1 'y HaC IIOKa TOJIbKO TaKH€ 3arOTOBKU

Oooo0o0on..od

m+k

k
Cm+k

BMECTO KOTOPBIX Mbl HAPUCYEM HAIIIK CTPENK.

V nac ectb (m + k) KBagpaTUKOB, HaM HY>KHO BbI-
6paTh, KaKue UMEHHO R 13 HUX MbI 3aMEHUM Ha CTPeJI-
KU —>:

-udd-»—-»0----O0-

m+k

CymecTtByer C,’fl ., cnoco6os sto caenatb. Ho kak

TOJIbKO MbI BbI6paJII/I, Ha KaKUX IIarax Mbl UJEM BITPAaBO,
HO Ha BCEX OCTAJIbHBIX MbI UJEM BHU3.

N N

m+k

To ectb, BbIGpaB, Ha Kakux k u3 (m + k) maros mMbl
UIEM BIIPABO, MbI OJIHO3HAYHO 3a1aJii MapIipyT. [ToTto-

My KOJINYECTBO MapIIPYyTOB — 3TO U €CThb C,’fl e

Tak 4TO K 3TOMY pe3yJIbTaTy MOKHO ObLIO TTPUUTH
U TaK, HO, Ka)KeTcs, MPollle paccy’k/1aTb B TepPMUHAX
<UTpbl B ciioBa». K ToMy ke 9TO paccysk/ieHue 1polie
TIePEHOCUTCST Ha CITydaii 60s1bInX padmMepHocreit. [Ipes-
CTaBbTe, UTO Y BaC He MJIOCKasi TaOJINIIA, a TIPSIMOYTOJIb-
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HBII MMapaJiieIenuIe], U May4YKy pa3penieHo ABUTAThCs
B TPEX HarpapyieHUsAX. CKOJIbKO B TAKOM CJIydae CII0CO-
60B J00paThCs U3 OJHOTO yriia B Apyroit? Tyt ropasmo
MIPOIIle OTIEPUPOBATh TEPMUHAMU «UTPHI B CJIOBA», YTO
€CTb BCEr0 CTOJIbKO-TO 1IaroB, 13 HUX CTOJbKO-TO J0JI3K-
HO OBITh TOPU3OHTAJIBHBIX, CTOJIBKO-TO BEPTHKAJIbHBIX,
CTOJIBKO-TO — 10 TPeTbeMy HampasJeHuo. [logo6Hbie
paccy:KIeHts JIETKO TePEHOCSTCS U Ha 6oJiee cofieprKa-
TeJbHbIe 3a/IaUN.

Ho mbr oTByiekICh. BepHéMcs K HaleMy <«TJI0CKO-
My» Tlayuky. UTo jKe y Hac MoJyqnsioch? A TOJIyunIoCh,
YTO €CJTU PeliaTh 3a/[auy PO MaydKa He «/IeTCKUM» CIT0-
co6OM, TIPOCTO PACCTaBJIsASI YUC/IA B KJIETKHU, a YeCTHO
MIOCUUTATh, TO CTAHOBUTCS SICHO, YTO B KQXKJ0H KJeTKe
y HaC CTOUT KaKoe-TO 4ncyIo coueTannil. Hapumep, muis
HCXO/HOI 3a/1auu ¢ TabJuIei 4 x 5

m=4-1=3 k=5-1=4

To ectb IMay4Ky HYJKHO CA€/IaTh YETbIPE XO/ld BITPaBO
" TPpHU XO/la BHU3. HOBTOMy OTBET

ci_ Tl _5:67_

7 = o o1 35
413! 3!

To ectb umciao 35, KOTOPOe y HAC TOJYyYUJIOCH ITPU
MePBOM TIO/IXOJIe, — HTO YUCJIO COUETAHWI U3 CEMU T10
YyeTblpe.

TouHo Tak ke MbI MOXKEM HaMCaTh B KAKAYIO U3
KJIETOK TaGJIUIbI COOTBETCTBYIOIIEE YNCIIO COYETAHMUIA.
Hanpumep, B caMoii niepBOii KJIeTKe, KOTJa Mbl elllé
HUKYyza He nionwin, R = 0, m = 0. 3Hauut, TaM OyneT Cg )
W, cnenas Tak A7 KaXKJ0W KJIETKH, Mbl MOXXKeM BHOBb
MIOJIHOCTBIO 3aITOJTHUTD TAOJIUILY:
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Ho MbI MOKeM TIPOJOJIKUTD U JAJIbIIe, KaK MbI 9TO
JIEJIAJIN B <JIETCKOM» PeIlleHNH, i BHOBb 3aIIOJIHUTD 9Ty
6eCKOHeUYHYIO B IBe CTOPOHBI Tab mIly. /laBaiite ciemaem
5TO M TOCMOTPHUM, YTO K€ ITOJIYUYIIOCh B PE3Y/IbTaTe 9TUX
JIBYX ITOJIXO/IOB:

clclicilic|cd
cllcyci|cilce
cllchlictic:c
cllcylczlcilcy

S O O A A | 1
1121345 ]|6
1136101521
114 ]10]20 |35
1|5]15|35

11621

117

1
cllcl|cilciici|csice|c]
clcliczicllci|c|c
clcylclclctlcs
cllcy|ciic|cy
cllcticilc

cllcy|c?

|G

¢
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MbI fBaK/Ibl PELTUJIN OZTHY U TY K€ 3a/1a4y PO Mayy-
Ka. V1 ¢ oiHO#1 CTOPOHBI, oIy 4aeTcst 6eCKOHeuHas B [[BE
CTOPOHBI TabJINIIA, KOTOPasi COCTOUT U3 TaKUX UYUCEI,
YTO KasKJ0€ U3 HUX PABHAETCS CyMMe YMCeJsl, CTOSAIIUX
BBEDPXY M CJieBa OT HETO. A C ZIPyroil CTOPOHBI — 3TO
TabJINIa, COCTOSINAsI U3 YKces coueTanuii. VI BOT TyT
MbI JoOpasmch 10 Tpeyrosibauka [lackams! [loayuennas
HaMu TaOJIMIIa U Ha3bIBaeTCs TpeyrobHuKOM [lackasst.
ToabKO 0OBIYHO €€ TOBOpPAaYNBAIOT Ha 45°:
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Baaromaps Hameil 3a1aue mpo nay4dka Mbl 3HaeM, 4TO
Jo6oe urcio B tpeyrosibuuke [ackans (He cunras enu-
HUI[ 110 GOKaM) PaBHO CyMMe JIBYX YHCEJI, CTOAIIUX HaJl
HUM. C ZIpyTOii CTOPOHDI, Ka3KI0€ YHCJIO B TPEYTOJIbHUKE
[Tackassi — 21O Kakoe-To yncyao couyeranuii. [losTomy
U JIJIsl 9MCeNT COUeTaHuil BEPHO, UTO JII0OO0€e U3 HUX PAaBHO
CyMMe JIBYyX CTOSIINX HaJ HUM:

k+1 _ o~k k+1
ckt=ck 4k

n+l

Ha camoM Jiesie 5TO Ba)KHOE PAaBEHCTBO IPO YMC/Ia
COYETaHUI MOKHO /I0KA3aTh U €3 3a/1auu 11POo MaydKa.
Camoe mpocroe paccyskzenue Takoe. IlycTb ectb rpyii-
na us (n + 1) yesoBeka v U3 Heé HysKHO BbIOpath (k + 1)
YeJIOBEKA, U CIIPAIMBAIOT, CKOJIBKO CYIECTBYET CIIOCO-
60B 910 cienatb. C OHON CTOPOHDBI, MbI 3HAEM, UTO

OTBeT OyzeT C,’fji1 . Ho naBaiite nmocuntaeM no-apyromy.

JlaBaiiTe BbIOEPEM OHOTO YeJIOBEKA U HaIeHEM Ha HETO
KPacHYIO MIAMOYKY, YTOObI OTJINYATh OT OCTAIbHBIX.
U nasbime Bce criocoObl BEIOpATh M3 HTOI Halllel rpy-
nbl (kR + 1) yenoBexa pa3oObéM Ha ABa CIydas B 3aBU-
CHUMOCTHU OT TOTO, B3SIJIM MbI Y€JIOBEKa B IMIATIOYKE WU
He B3SLIN.

Ecyin MbI €ro B3swid, TO HaM OCTaJIOCh BbIOPATh eIé
k uenoBek u3 octaBimxcs 7. U cienaTh 3T0 MbI MOKEM
Cf criocobamu. Ecin ske Mbl He G€PEM TOTO, KOTOPBIi
B KPaCHOII IMAMOYKe, TO HaM HYJKHO U3 OCTABIIUXCS 72
yenoBek BbIOpaTh (k + 1) yenoBeka. A 3TO cleaTh Mbl
mosxem CH*1 criocoGamu. TakuM 06pasoM, KOTMIECTBO
crioco6oB u3 (n + 1) yenoseka Boi6paTh (k + 1) ckaampl-
BaeTCsl U3 JIBYX CJydYaeB: KOTr/la Mbl B3sUIH YeJOBEKa
B KPaCHO MIATIOYKe U KOT/Ia MbI €r0 He B3siIu. 11 4T06b1
MOJIyYUTh OOIlee KOJIMUYECTBO CIIOCOOOB, HYXKHO CJIO-
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JKUTH 9TU [IBa HE3aBUCHUMbIX Ha60pa CJIy4aeB. B urore
MbI ITOJIY4YHJIH, YTO
k+1 _ o~k k+1
C,1=C,+C,".

n+1

Toske KpacuBbIil crtoco6 0Ka3ath 3ty GOpMyIy, HO
3aJ1aua Tpo MayvKa MHe HPaBUTCS OOJIbIIIE.

BoJiee Toro, Takue (hopMyJibl MOKHO JTOKA3bIBATh
u yrcto anrebpandecku. CMOTPHUTE, Mbl XOTUM J[OKa-
3aTh, 4TO

k+1 k k+1
Ckt=ckych,

n+l —

Ecsii MbI BCTIOMHUM, YeMy paBHbBI YUCJIA COYETAHUH,
TO ZJOKa3bIBaeMOe PABEHCTBO IMePenuIIeTcs TaK:

(n+1)! ~
R+ -((n+1)=(k+D)! N
3 n! n! .
"R =R Rt D -(i—(k+ D)’
(n+1)! n! n!

GaDl-n-R) k=Rl R+ D -(n—k—D!

Paznenum neByto u npasyio yacTb Ha n!:

D U i _
(E+1)!-(n-k)! R-(n-F) (B+D!-(n—k-1!

nomHoxxuM Ha (kB + 1)!:

n+l  k+1 N 1 i
(n-k)! (n-k)! (m-k-1DV

nomuoxkuM Ha (n — k)!:

n+l1=(k+10)+(n-"k).
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W nosyunii BepHOE paBeHCTBO. SHAYNT, M NCXOIHOE pa-
BEHCTBO OBLIO BEPHO!

Ho MHe KaxkeTcs, 4TO Tak JOKa3bIBaTh KOMOUHATOP-
Hble PaBEHCTBA CKyYHO — COBCEM HEITOHSTHO, TIOYeMY
JKe y Hac BCE coILIock. Jlydiie crapaTbest T0Ka3bIBATh
PaBEHCTBA C YKMCIaMU COYETAHMIT 13 YICTO KOMOMHATOP-
HBIX COOOpaKeHUI.

onATb 6UHOM

B aToi1 rnaBe MbI ¢ BAMU BBEJIU IOHATHUE YUCId COUe-
MAaHnull Kak KOJMYeCcTBa CIIocoO0B 13 72 00bEKTOB BBIOPATh
k; 3aMeTUJIH, 9TO MOJIYYUJIOCh POBHO TO JK€ CaMOe, 4TO
61710 B KayecTBe KoadduiineHToB B (hopmyie GmHOMA
HpioToHa; 1, peruB 3a1a4y PO MayvKa, Mbl y3HAJH, KaK
CBsI3aHbBI MEK/Y cOO0ii UyncIa coueTannil. A ceifyac Mbl
MOJIYIHMM €Ié OJIUH CIIOco0 M0Ka3aTeTbCTBA (POPMYJIBI
6unoma HbioToHa, 4TOOBI BBI CMOTJIN JIyUIIle TIOYYBCTBO-
BaTb CBSI3b MEXX/Iy Hell U TpeyroimbHuKoM [lackasis.

JlaBaiite mornpobyem dbopmyrny 6unoma HpiotoHa
BBIBECTH, IIPOCTO Tiepebupasi MajeHbKHe TTOKa3aTen
crenenn. Uto takoe (a + b)*?

(@a+b)3k=@+b)-(a+b)=a-(a+b)+b-(a+b)=
=a?tab+ab+b’=a*>+1+1)-ab+b=
=qa?®+ 2ab + b2

To ectb y (@ + b)' = a + b xoapbuienTs! GbLIN
1 1,
ay (a + b)? koo PUIMEHTDI CTaIK

1T 2 1
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Yto takoe (a + b)3?
(@a+byP=@+b)-(a+b)l=(@+0b) -(a*+ 2ab + b?) =
=a-(@+2ab+b)+b-(@+2ab+ b=
=a®+ 2a*b + ab? + a*b + 2ab* + b* =
=a*+Q2+1)-a®b+ U +2) ab®+ b=
= a’ + 3a%b + 3ab? + b3

TyT nosryuaiorcst Koo GUIUEHTBI:

1 3 3 1

[Touemy onu Takue? MOKHO Jii OBLJIO 9TO TOHSITH, HE
packpbiBasi ckoOku? JlaBaiite c/iesiaeM emié OfnH Iar.

[laBaiiTe morpobyeM TO Ke caMoe CliesaaThb [Jist
(a + b)!, TONBKO TEnepb B yMe:

(a+byi=(@+b) (a+b)P=
=(a +b)- (@3 + 3a*b + 3ab? + bd).

Kaxkoit koaddutment 6yaer npu a'? OueBuano, a’
Gy/IeT TOJIbKO 3/1€Ch:

(a+b)-(a®+ 3ab + 3ab? + b3).
To ecTb
(a+by=a'+..

A otkyna 6epétcst a*b? Bo-1iepBbiX, OHU €CTh 3/1€Ch,
TPH MITYKU:

(a +b) - (@ + 3a’b + 3ab® + b,
a elllé ogHa 3/eCh:

(a +b) - (@ + 3a%b + 3ab* + b3)
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To ectb
(@a+b)=a"+@+1) -a +..
Ortkyna Bo3bMETcst a*b?? 31ech TpH MITYKU:
(a +b) - (@® + 3a*b + 3ab? + b?),
U 3/I€Ch €IIIE TPU:
(a +b) - (@ + 3a’b + 3ab* + b).
[Tonyuaetrcs
(@a+b)f=a"+@+1)-ab+@+3) -a’*+ ...
Ortkyna Bo3bMéTCS ab’? 3mech ouH:
(a +b) - (@® + 3ab + 3ab® + b),
U 3/1eCh TPU:
(a + b)-(@®+ 3a*b + 3ab* + b?).
To ectb

(@a+b)=at+G+1) -ab+
+@B+3)-a2b*+1+3)-ab’+ ...

Hy u b* 6yneT TonbKO 3/1€Ch:
(a + b)(@® + 3a’b + 3ab® + b?).
B utore nosiygaem

(@a+by=a"+G+1) -ab+
+(B+3)-a2b*+ 1 +3)ab®+ b

Takum 06pa3om, Mbl He TOJIBKO BUIM, YTO B TIOCJIE/I-
Heit popmysie KoapUIIMEHTDI Oy IAIOTCS

1 4 6 4 1,
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HO MBI BUJIMM, OTKy/1a OHU B3sinch! Kaxapiit koadbdu-
I[MEHT IOJIy4YaeTcs u3 Koa(h UIINEHTOB MPEIbIIyIIero
Pa3JIoKEeHUSI:
/1\ /3\ /3 N /1\
1 1+3 3+3) 3B+1) 1
To ectb ecsivt Mbl Gy/IeEM PACITIChIBATD, OTKY 1A B3SLJIMCh
K03 PUIMEHTDI Y KaXK0TO CIeAYIOIIEro Pas3ioKeHus,
TO YBUIUM, YTO KasKAbIil K02 GUIIMEHT paBeH CyMMe
NByX K09(bbUIMEHTOB U3 MPEABIAYIIETO PA3JIOKEHNUS,
MPUYEM MOHSATHO KakuX. M Tak CTAaHOBUTCS SICHO, YTO
Koo duIeHTbI y GUHOMA YCTPOEHbBI TaK, YTO Y CIIEMIy-

IOIIETO Pa3/IoKeHNsT K09 UIIMEHTHI TTOIYYAIOTCS 13
cyMM KO3 PUIIMEHTOB y TIPEAbIAYIETO PA3IO0KEHUS:

A a10 1 ecTb Tpeyroabuuk Ilackamns! A B TpeyroJib-
Huke [lackaJis, Kak Mbl IOHSJTHM G1aro/iapst 3a/1auke IIpo
Iayyka, CTOSIT YMCJia COYEeTaHUI.

Uto MBI B UTOTE YK€ 3HaeM K 9TOMy MOMEHTY ?

* Y10 Takoe 6MHOMHAIbHBbIE KO3 HUIUEHTDI?
ITO POCTO KOIPDUIINEHTHI, KOTOPBIE TTOTYYAIOTCS
npu passoxkennu (a + b)". Mbl BCero Jmib pacKpbl-
JI CKOOKU, TIPUBEJIH 1TOI00HbIE uieHbl 1 K03 du-
I[UEHTBI, KOTOPbIE B UTOTe 00Pa30BaICh, HA3BAJIN
OMHOMUHAIBHBIMU K0 DUITHEHTAM.
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* Yo Takoe uncia coyeTaHui?
ITO MPOCTO KOJIMYECTBO CITOCOOOB M3 72 Pa3IMUHbIX
00BEKTOB BHIOPATh HEKOTOPBIE K.

* Yro takoe TpeyroabHuk Ilackanga?
ITO TaKOi 6ECKOHEUHBIN TPEYTOJbHUK U3 YKCET, 10
60KaM KOTOPOTO CTOSIT €IUHUYKHU U KaJK/I0€ YUCIIO
PaBHSETCSI CyMMe IBYX, CTOSIIIIAX HAJl HUM.

W na nepBbIil B3r/IsA KakeTcs, YTO €CTb TPU pa3-
HbIX 00bekTa. Ho B 5TOii ryiaBe Mbl yCTaHOBUJIH, YTO,
110 CyTH, 3TO OTHO U TO >Ke. JTO TJIAaBHOE, 9YTO HYKHO
BBIHECTU U3 3TOI1 TJIaBbl, — IOHATH, UYTO 3TO BCE €IUHO,
MBI TIPOCTO C PA3HbBIX CTOPOH CMOTPEIN HA OJUH U TOT
’Ke 00beKT!

buHoM pelwaeTt

3aKOHYNM TJIaBY T€M, 4TO 00CyNM, Kak 6uHoM Hpio-
TOHA ITOMOTAeT B Pa3HbIX 3a/lavyax.

Hauném ¢ coBceM npoctoro. Eciu Bbl y:ke 0cBOU-
such ¢ 6unomoM HbioTona u tpeyrosabuukoM Ilackasns,
TO BBl HUKOT/Ia He 3a0yzere, ueMy paBuo 112 113, 114
[ToTomy uTo

112=(10+1)*=10>+2-10 + 1 = 121;
113=(10+1»=10°+3-10>+3-10 + 1 = 1331,

111=(10 + 1) =
=10+ 4-10°+ 6102+ 4- 10 + 1 = 14641.

B mpaBoit vactu GyKBaJbHO BBIPUCOBBIBAETCST TPe-
yrosbHuK [Tackasms.
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OT BMHOMA 1O TPEYTI'OJIbHUKA, 1 OBPATHO

[lnst 6ombivx crerieHeil BCE yske He TaK KPacUBO,
MIOTOMY YTO TaM HEKOTOpbIe YUCJA COUYETAHUSI CTaHO-
BSTCs1 GOJIbIIIE JIEBSTH, M HY>KHO YYUTHIBATD IT€PEXO/IbI
B paspsgax. Ho mocuurats 11° B yme, aymaio, y Bac
MOJTYIUTCS.

Cuemyioliiue 3a/ja4u MOKa3bIBAIOT, KaKk 3HaHUE Ou-
Homa HbploToHA TOMOTaeT B TOBOJTBHO CJIOKHBIX CUTYa-
USX.

3azaua 55. Ha cKkoJsIbKO HYyJIeil OKaHUYMBAETCs YNCII0
(11190 — 1)?

Pemenue. Bocrionbayemcst bopmyiioit 6urHoma Hpio-
TOHA:

119 =(1410)'" =1+ Clyy 10+ CE, 10 +

...+ Cjp - 10% 410",

[Toatomy
100 4 _ 1 2 2 99 99 100
[laBaiiTe U3yynm Kayk/i0e caaraemMoe:

Cloo-10=100-10 =1000;

2 10? zw-mozmso 100 = 495 000:

Ciho 10 =M-1000 =161700-1000=161700 000.

Y Bcex OCTaJIbHBIX CJIaraeMbIX OyleT KaKk MUHUMYM
YeTbIpe HYJISl B KOHIIE, IOTOMY UTO Kak/10€ U3 HUX UMeeT

BU/I C1k00 10k ,Tmek>4,a C1k00 — 1esioe uncio. [Tostomy
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11190 — 1 =1000 + 495 000 + N - 10 000 =
=496 000 + N - 10 000,

10 ecTb uncio (1119 — 1) okanumBaercs Ha U@ PbHI
... 6000.

A 3HAUWT, B KOHIlE Oy/IeT TPU HYJISI.
OtBet. Ha Tpu Hyss.

3agaua 56. Haiiure epsbie 50 3HAKOB MOCJIE 3ATISITOM

100
B IECATUYIHON 3aIIMCH YKCET (2 +/3 ) u (2 VE )100 .

Peurenne. Bocrionbayemcest hopmyiioit 6uroma Hpio-
TOHA:

(2+\/§)100:
2
91004l 2% 3+ CRy 2% (V3) ¢

+...+C19090 -2-(\/5)99 +(\/§)1OO.

2
Tak kak (\/§ ) =3, TO TyT YepeAyIoTCsl paliOHaJIb-
Hble U MppalloHa bHble ciaaraemMblie. CTpynnupyeM ux
B /IB€ CyMMbI:

(24+43)" =
=2l 2%.34Cf 2% 3%+t
+Cipp - 2*-3% +30)+
+3-(Clyy - 2% +Clyy - 27 34+

+Cio 273" +Clg -2-3).



OT BMHOMA 1O TPEYTI'OJIbHUKA, 1 OBPATHO

HpO]IGJIaeM TO JK€ CaMO€ C BbIpa;KEHNEM (2 - \/§)1OO :
(2 _\/5)100 _
2100l 99 3c2, 2% (JB) - o
i 2-(3)" +(v3)" -
=24 iy 234 Cf 270 32+
+Ciy-2%.39 130y -
—3:(Clyy 2% +C3y 2 34+
+Clo - 23" + iy - 2-3%).

MpbI nosryymsiu, 4To

(2443) " =nemy3,  (2-v3)" =n-m3,

rae n 1 m — HaTypaJibHbI€ YUCJIa.

3HauuT, (2+\/7)100=2n—(2—\/7)100 Masaiite noii-

MEM, KaKie 3HaKH 1ocJe 3ansroil y uncia (2-+/3 )100
Tak kax (2+\/7)-(2—\/§)=22 —(\/§) =4-3=1,T10

(2- ()100 1 100 1 50
(243307 ((24v3)")
1 1

= < .
(4 +44/3 + 3)50 10>
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100
ITO 3HAYUT, UTO y YUCTIA (2-3) nepsblie 50 3Ha-

100
KOB TIOCJIe 3aTsITON — HYIU. A 9UCI0 (2 ++/3 ) MeHee,
1

€M Ha 7 55 MEHbIIIE LIeJIoro Jrcia 2n. To ecTb, y HEro

Kak MUHUMYM S50 IeBATOK Cpa3y IMocJie 3arsATol.
OrtBer. [lepBbie 50 3HAKOB IIOC/IE 3AISATON YUCIA

100
(2+\/§) — neBaTKH, a nepsble D0 3HAKOB Ymucia
100
(2 —\/§) — HYJIN.

[TonpoGyiiTe caMOCTOSATENLHO PEMINTD AHAJTOTUIHY IO
3a/a4y.

3apmaua 57. Haiinute nepsbie 600 3HAKOB TIOCITE 3aT1sI-

. . 1001
TON B ICCATUYHON 3aITUCH YHUCTIa (2 +/5 ) .
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MIPOTILJION TJIaBe Mbl HECKOJTBKUMHU CITO-
co6aMU OKa3aJm OCHOBHOE CBOMCTBO
YUCeJl COYETAHUN:

k+1 k k+1
clkt =k 4

n+l —

B sTo011 rI1aBe qoKaskeM elé HeCKOJIbKO CBOIICTB, CTa-
pasich KaK/IbIil pa3 00Cy>K/1aTh HECKOJIBKO BO3MOKHBIX
MTOIXO/I0B K JIOKA3aTeJIbCTBY.

ABa Ba)XHbIX paBeHCTBA

3amaya 58. /[okaskure, YTO A1 JIOOBIX IEJIBIX 72 U R,
Takux, yto 0 < k <n, cripaBelJINBO PaBEHCTBO C;”k = C,’j.

IlepBoe pemenue. [loctatoyno popMaIbHO pacI-
caTb, YeMy paBHBbI JieBasl U IIpaBasi yacTu:

Cﬂ*k: n' _ n’
" (=R -(n-(n-k)) (n=R)-RI
|
ck—_ "
" Rln-Fk)

OcraJjioch 3aMETUTb, YTO 9TO OJHO U TO JKeE.
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Bropoe pemenne. Ho nnTepecHee moHuMarh Takue
paBeHCTBA YMCTO KOMOUHATOPHO. [IyCThb €CTh 72 YeTI0BeK,
13 KOTOPBIX HaM HY3KHO BbIOpath k. I1ycTh MbI cienasm
KaKOIi-TO BbIOOP M OTBEJIU UX B CTOPOHY. TeM cambiM
Mbl BbiOpau (n — k) 4eoBeK, KOTOPhIX Mbl OCTaBUJIK
Ha Mecte. To ecTb KaskaoMy crioco0y BbIOpaTh R desio-
BEK MOJKHO COIIOCTaBUTD CIIOCOO BHIOPATh OCTABIINXCST
(n — k) desmoBeK. A 3HAUNT, KOJUYECTBO CIIOCOOOB U3
n BbIOPATh R ¥ KOJMYECTBO CIIOCOOOB U3 7 BHIOPATH
(n — k) onunakoBble:

crt=c

3agaya 59. /lokaxute, 4TO AJ151 JTIOOOTO HATYpPAJIb-
HOTO 72 CTIPaBE/IJTNBO PABEHCTBO

Cl+Cl+C2y. 4+Cl =2,

Ilepsoe pemenue. Beiomuum dbopmyny 6uHOMA
Hprorona:

n — -
(a+b)" =Cla" +Cla" b+ C2a" b + ..+ C"".
Ecnu B Heé noacraButh ¢ = b = 1, To noay4duTcs

2"=C+Cl+C2+..+C".

Joxazann!

Bropoe pemenne. Ho MbI jke ¢ BaMu JIIOOUM JTOKa-
3bIBATh MO-/pyromy!

[Tyctb y HAC ecTb 1 YesoBeK, TOTAa

. Cg — KOJIMYECTBO CITIOCOO0B BHIOPATD M3 HIX HOJIb

YEJIOBEK;
. C}l — KOJIMYECTBO CII0OCOO0B BHIOPATh U3 HUX OJI-

HOI'O 4eJIOBEKa,
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+ C? — xonmuecTBo cIOCO60B BBIOPATDh U3 HUX /IBA
4eJI0BEKA;

* C! — KOJIMYECTBO CMOCOGOB BbIOPATh U3 HUX 7
YeJIOBeK.

To ectp Cg +C,11 +C,f +...+C,’1’ — KOJIMYECTBO CIIOCO-

60B BbIOPATh U3 1 YEJIOBEK TPYIIITY, KOTJla HaM He BaK-
HO, CKOJIBKO B Hell Oy/IeT Y4eI0BEK, — JII000€e KOJUYECTBO
OT HYJIS JIO 7.

[laBaiiTe mocuntaeM 3TO MHave. Boictpoum BCe n

YeJIOBEK B PSIJ M MPO KAXKIOTO PernM — OepEM MbI
€ro MJu HeT. Y Hac ecTb /IBa BapuaHTa /s 1IepBOTO,
JlBa BapuaHTa [IJisi BTOporo u Tak gaJjee. [Tonydaercs
POBHO TO K€ caMoe, 4YTO U B 3a/1a4e 18 mpo MOHETKY,
KOTOPYIO MMOJIKUHYJIN HECKOJbKO pa3, — 2. B utore Mbl
OJTHO U TO K€ TIOCYUTAJIN JIBYMSI PA3HBIMU CIIOCOOAMH,
a 3HAYUT

Co'+Cl+CPy..+Cr =2

Ha cxeme HuKe m300paskeHbl [BE TaKHe CyMMbI

B TpeyroabHuke [lackasns.

31ech BUJIHO, Kak moJydaercs 24 = 16 u 26 = 64.

1
11
121
1331

1464116

1 510105 1
[T 6152015 6 164
1 7213535217 1
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Moacuét aABymAa cnocobamu

Kak mbI BuziM, HeKoTopbie (hOpMYJIbI, CBSI3bIBAIOIINE
MesKIy OO0t YnCIa COUeTaHU M, TIOSIBJISTIOTCS «CITydaii-
HO», KOTZIa MbI OJTHO M TO K€ IMOCUUTAIU JIBYMS pPa3-
HBIMU criocobami. /[aBaiiTe TOUHO TaK JKe MOy IUM ellé
HECKOJIbKO (hopMyJI.

3amaua 60. CKOJIBKO CYyIECTBYET CIIOCOOOB W3 7
YeJIOBEK BhIOpPATh KOMAaH/Y, COCTOSINYIO U3 R YeIOBEK,
U HA3HAYUTD OJTHOTO U3 HUX KATTUTAHOM KOMaH/IbI?

IlepBoe pemenue. CyiiecTByer Cf c1oco60B BbI-
6paTh KOMaH/Iy, COCTOSIIY10 U3 k uenoBek. [locse aToro
ecTb Rk crtoco60B pemnuThb, KTo Gyziet e€ karnutaHom. [1o-
9TOMY BCEro CyLIeCTBYeT ka CII0cOO0B U3 N YeJIOBEK

BbIOpATh KOMaH/Ty, COCTOSIIIYIO U3 R 4eJIOBEK, U Ha3Ha-
YUTh OHOTO U3 HUX KAITUTAHOM KOMaH/IbI.

Bropoe pentenne. Mo)XHO cHavyasia U3 BCEX 72 YeJI0-
BeK BbBIOpPATh TOro, KTO Oy[eT KamuTaHoM Oymyliei
kKoMaH/bpl. EcTh 72 crmtoco6oB 3TO ciesaTh. A ITOTOM U3
ocraBummxcsa (n — 1) 4esoBeK BBHIOPATh OCTAJbHBIX
(k — 1) 4WieHOB KOMaHIbI — ij crioco6oB. To ecTb

BCETO CYLIECTBYET anj CIT0COO0B 13 7 YeJIOBEK BbI-

6paTh KOMaH/Iy, COCTOSIIILY O U3 k YeJIOBEK, U HA3HAYUTD
OJTHOTO M3 HUX KalUTAaHOM KOMAaH/IbI.

Ortser. kC* criocoGos mm nC*! cnoco6os.

MpbI penmiin olHy U Ty Ke 3a/1a4y W TOJYyYUJIN 1B
Ha TepBbIN B3I/ pa3HbIX OTBETa. JTO O3HAYAET, YTO

RC =nCk! | umm
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k-1 _ k
Cn71 - Cn

L3
n

XoTs1, OTSATH JK€, STO CBOWCTBO MOKHO OBLIO TOKA3aTh
opmasbHo:

ke k. _k n-DU
n " nkl-h-k) n k-(-1D)!-(n-k)!
_ (n—1)! k1
T (k=D!-(n=k) T

[laBaiiTe paccMoTpuM 00001eHNe TTPeabIIYyIeit
3a/1aun.

3amaua 61. CKOJIBKO CYIIECTBYET CIIOCOOOB U3 1
YeJIOBEK BbIOpaTh KOMaH/Ly, COCTOSIIIYIO U3 R YeIOBEK,
a BHYTPH €€ BbIOPATh 111Ta0, B KOTOPOM OY/IET 7 YeTOBEK?
(ITpepnonaraercs, uto n > k> m >0.)

k
IlepBoe pemenne. CymectByer C, CIOcO60B BbI-

6paTh KOMaH/y, COCTOSAIIYIO u3 R uesosek. [locie ato-
ro ectb C;' crioco60B 13 9TUX R YeJ0BEK BIOPATh mTad.
ITostomy Bcero cymectsyer CX-C" crmoco6os u3 n
YeJIOBEK BbIOPATh KOMAH/IY, COCTOSIIIYIO U3 R YeNIOBEK,
a BHYTpU e€ BbIOPATh 1ITad, B KOTOPOM OyJIeT m Yesio-
BEK.

Bropoe penienne. Mo;kHO cHavYasia u3 BCeX 7 4eJio-
BeK BbIOpATh MITab, B KOTOPOM Oy/IeT M 4eOBeK. ITO
MO3KHO czienath C,' crioco6amu. A IOTOM M3 OCTaBIIMX-
ca (n — m) yenoBex BbIGPaTh ocTaIbHbIX (R — m) 4IeHoB
koManzpl — C*™ crioco6os. To ecTb Beero cymecTByeT

C".Ck™ croco6os us n wenoBek BHIGPaTh KOMAHLY,
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COCTOSIIIY 0 U3 k YesI0OBeEK, a BHYTPH €€ BbIOpaTh 1mTad,
B KOTOPOM GY/IET 71 Y€JIOBEK.

Otser. C*-C" cniocoGos wm C™-C*™ crocoGos.

OmnATb sKe MbI el OF[HY U Ty K€ 33/1auy U MOJy-
YUJIU /IBA PA3HBIX OTBETAa. JTO O3HAYAET, UTO

C, -G =G G

Ho 1 310 CBOIICTBO MOKHO OBLTO 0OKa3aTh hopMasib-
Ho. /locTaTouHO pacnucarb, 4eMy paBHBbI JieBasi 1 ipaBast
YacTU paBEHCTBA!

! k! n!
(o o/ e — - ,
mR TR =R m-(k=m)! (n—k)-m!-(k—m)!
_ ! (n—m)!
Cm.ck m _ n . _
ol (n-m)! (B—m)!-((n—m)—(k—m))!
n!

"l -Ge—m)-(n—R)!’

U nmonyvaercsa omHO U TO sKe BbIPasKeHUe.

3agaua 62. B knacce 15 MaabuukoB u 15 1eBOYEK.
CKOJIBKO CYIIECTBYET CIIOCOO0B BHIOPATh M3 HUX KOMaH-
Iy, B KOTOPOi1 GyIeT MOPOBHY MaJbYMKOB U JEBOYEK?
Cuwuraiite, 4TO B KOMaH/Ie He MOKET ObITh HOJIb YEJIOBEK.

IlepBoe pemenne. Mo>kHO ITPOCTO TTepe6PaTh:

« cymectByer Cjs-Cls KOMaHI, B KOTOPBIX OJMH
MaJIbuMK U OJlHa /IeBOYKa;

» cymectByer Cf - C{s KOMaHi, B KOTOPBIX [Ba MaJib-
YuKa U JIBe JIeBOYKHY;
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¢ CyIIeCTBYyeET C135 . C135 KOMaH/I, B KOTOPbIX TP MaJib-
YUKa U TpU A€BOYKU;

» cymectByet C|s -C/4 KoMam, B KOTOPHIX 14 Mab-
YUKOB U 14 eBoYek;

« cymectByer C|: -C[2 koMam, B KOTOPbIX 15 MaJb-
YUKOB U 15 /ieBoYeK.

WTtoro nonmydaem, 4To CyIiecTByeT
(Cf5 )2 +(C125 )2 +(C135 )2 +...+(C1155 )2

c11oco60B BbIOPATh U3 KJ1acca KOMaH/Iy, B KOTOPOIi OymeT
MOPOBHY MaJIbYMKOB U /IeBOYEK.

Bropoe pemenne. Ho maBaiite pemum no-1pyromy.
[IycTb MbI onTpeesinauch ¢ KoMaHaoi. /laBaiiTe Ha KaK-
JIOTO MaJIbYMKa, KOTOPOTO MbI B3SJIM, HAJIEHEM CUHIOK)
MIATI0YKY, a Ha Ka)KJ0T0, KOTOPOTO He B3sJIU, — Kpac-
HY10. A ¢ IeBOUYKaMU MMOCTYITUM HAa00OPOT: Ha KasKIYTO,
KOTOPYIO MBI B35JTH, Ha/leHeM KPacHYIO IarmovKy, a Ha
KaX/y0, KOTOPYIO He B3s1in, — cuHio. Ho Tak kak Mbl
B3S1JTM TIOPOBHY MaJIbUUKOB U /IEBOYEK, TO KOJUYECTBO
MaJIbUMKOB B CMHUX IAlOYKaxX TaKoe >Ke, KaK KOJIH-
YeCTBO ZIeBOYEeK B KpacHbIX. V1 Ha060pOT. ITO 3HAYUT,
YTO BCETO HA BCEX JETSX MOPOBHY KPACHBIX U CUHUX
mranoyvex. To ectb mo 15 mITyK.

Taxkum 06pa3oM Mbl TIOHSLIU, 9TO KJKIOMY CIIOCOOY
BBIOpaTh KOMaH/Y COOTBETCTBYET CIOCO0O Ha/leTh Ha
pebsT B kiacce 15 cuHux u 15 KpacHbIX mamnoyek (Mbl
6epeM B KOMaH/y MaJIbYMKOB B CHHHX IIAITOYKaX U Jie-
BOYEK B KPACHBIX). A TaKuX cr1oco6oB Oyer Cé(s) . Bpo-

e ObI 5TO U eCcTh oTBeT. Ho MbI 3206111 Y4€CTb, UHTO €CJIN
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MbI HaJIECHEM Ha BCEX MAJIbUMKOB KpaCHbIE IAIIOYKH,
a Ha BCEX J€BOYEK — CHUHME, TO B KOMaH/A€ He 6yﬂ€T
HHUKOTI'O, a 9TO 3allpell€HO YCJIOBUEM. HOSTOMy OKOHYa-

TEJbHbII OTBET: (Cég —1).
Ortser. (C115 )2 + (C125 )2 + (C135 )2 ot (Cfss )2 CII0CO-

6OB WK (Cé?) —1) croco0.

[laBaiiTe 1moiiMém, 4To MbI noJyyusin. B pesymnbraTte
pelieHus 3a/ila4 Mbl IIOHSJIN, YTO

(chs) +(ch) +(cB) ..+ (cl) = -1.
To ectb
2 2 2 2
1+(C115) +(C125) +(C135) +---+(C11§) =C§8.
W, npencraBus 1 kak C105 )2:
(Ch) +(cls) +(CB) +(c) +...+(cB) =cii

OueBU/IHO, YTO POBHO TaK e IOKa3bIBAETCs U 00I1iee
yTBEp:K/eHue:

(c,‘;)2+(c1)2 +...+(c;;)2 =cy,

n

3agaua 63. /{oxakuTe, uTo Tipu Beex 1esbix 0 < k <
< m < n BBIIOJIHEHO PAaBEHCTBO

k k- 2~ k-2
C'’Ct + ik cick* 4+
+...+CHICl 4 ckel = CF

n+m:*
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Pemenue. IIpencraBum Takyio cutyaiuio. Ilyctb
y Hac ecTb (n + m) mereii, cpesu KOTOPBIX 72 IEBOYEK U
m MaJb4YMKOB. U TIycTh HAM HY3KHO BbIOPATh U3 HUX
IPYIIITY, COCTOSIIY IO U3 k mereil. CKOJIBKO BCETO CyIile-
CTBYET BO3MOKHBIX Tpy1n? C 0/IHOI CTOPOHDI, X OYe-

sugno C k

. . TaK Kak Mbl mpocto us (n + m) mereii

JIOJKHBI BBIOpaTh HEKOTOPbIX k mereit. Ho, ¢ npyroit
CTOPOHBI,

CyHIECTBYET C,? -C,’; T'PYIII, B KOTOPBIX HOJIb JIEBO-
YyeK 1 k MaTbYMKOB,

CYIIECTBYET C}z -C,’,"f IPYIII, B KOTOPBIX O/THA JIe-
Bouka u (k — 1) MaIbUuK;

CyTIECTBYET C,f ~C,]f[2 TPyII, B KOTOPBIX JIBE JIe-
Bouky u (k — 2) Manpunka,;

cymecrsyer CK'.C! rpymm, B koTopbix (k — 1)
JIeBOYKA U OJIUH MAJIbYUK;

CyHIeCTBYeT Cf -C,(,)2 TPYIII, B KOTOPBIX k JIeBOYEK
U HOJIb MAJIbYNKOB.

3HAYUT, BCETO CYIIeCTBYeT

C'’ck yclckt v c2ck2 4+ cHIct +ckC?

n-—m

PasJIMYHbIX TPYIII, COCTOAIINX U3 R JeTeil.
B utore Mbl OJJHO U TO K€ TIOCUUTANIN ABYMSI CIIOCO-
6aMu, TOITOMY

C'’ck 1 Clckt 4+ ckC? =k

n+m

3aMeTUM, UTO €CJIU B TIOCTIE/[HEM PABEHCTBE B3SITh
k = m = n, TO IOMy4IUTCS

clcryclcrtycicr?. +cric v cred =y
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A TEIEPb, BOCIIOJIb30BaBIIUCb TEM, YTO

n 0 n—1 1 n-2 2 n-3 3
¢, =C, C,~=C, C—7=C,, C;7=C,
IOy UM

(c? )2 +(C,i)2 +(c? )2 +ot( ,’11_1)2 +(cr )2 =C.
TeM caMbIM MBI TIOJYUYUJIH €II€ OJHO OKA3aTETHCTBO
npeapiayineit popmyibl.

CooTHOLWEHHUA
B TpeyronbHuKe lackana

3anaua 64. /lokaxuTe, 9TO B KaXKJIOU CTPOUKE Tpe-
yronbHuKa [lackass cymMma unces, CTOSINUX Ha YETHBIX
MecTaX, paBHa CyMMe YHCeJs, CTOSIIUX Ha HEeYETHBIX
MecTax.

Pemenue. Ecin ITOCMOTPETb Ha HEKOTOPbLIE CTPOY-
KU TPEYTOJIbHHKA HaCKaJIH, TO MOJKET IIOKa3aTbCA, YTO
1 JOKa3bIBaTb HEYEIro:

1 3 3 1
Tt 5 10 10 S5 1
1t 7 21t 35 35 21t 7 1

[lelicTBUTEJIbHO, CTPOYKA CUMMETPUYHA, YUCTIa Pa3-
6UBAIOTCS HA TIAPBI OJITHAKOBBIX, OJTHO U3 KOTOPBIX UIET
B OJTHY CyMMY, a BTopoe — B 1ipyryio. Ho aTo pa6oraer
TOJIbKO Ha HEYETHBIX CTpouKax. Ha 4€THbIX BCE yke He
TaK OYEBU/HO:
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T 2 1
1 4 6 4 1
1 6 15 20 15 6 1

KoneuyHo, Mbl BUIUM, HallpUMeEP, YTO
1+15+15+1=32=6+ 20+ 6,

HO HETOHSATHO, TIOYeMY 3TO TaK MPOUCXO/TUT.
[laBaiiTe 06CyIMM HECKOJIBKO CIIOCOOOB, KaK 9TO
MO>KHO JIOKa3aTh.
IlepBoe pemenue. CaMoe HarJisijiHOe perieHue —
IIOCMOTPeTh BHUMATEJIbHO Ha J[Be COCeIHNEe CTPOUYKU
TpeyroJsibHuka [lackans:

t 7 21 3 35 21 7 1
1 8 28 54 70 54 28 8 1

Eciyi Mbl BCHOMHUM OCHOBHOE CBOIICTBO YHUCEJI COYe-
TaHUH, TO MOWMEM, UYTO CyMMa YUCeJl, CTOSAIINX Ha HEUET-
HBbIX MeCTaX

1+28+70+28+1=
=1+@+20)+@5+35)+Q1+7)+1=
=14+7+21+35+35+21+7+1,

paBHA CyMMe BCeX 4YMCeJI B IIPEbIAYIIell CTPOUYKe Tpe-
yroabHuka [lackans. 1 cymma yrcesn, CTOSIIIIUX Ha YET-
HbBIX MeCcTax

8+54+54+8=
=(1+7)+Q1+33)+@5+21)+ (7 +1) =
=14+7+21+35+35+21+7+1,

TOXK€ PaBHA CyMMe UHCeJI B IIPebIyIleil CTPOYKe Tpe-
yrombuuka I[lackans! [ToaTromy 2T cyMMbI paBHBI IPYT

APYTY.
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Bropoe pemenue. /[aBaiiTe cpaBHUM KOJIMYECTBO
c1oco60B BbIOpPATh U3 7 YEJOBEK TPYIINY, B KOTOPOIl
Oy/eT HEYETHOE KOJIMUYECTBO YEJOBEK, U KOJUUECTBO
c1roco60B BbIOpATh IPYIILY, B KOTOPO OyneT 4éTHOe
(BO3MOKHO, HyJIEBOE) KOJIMYECTBO YEIOBEK.

Boi6epem 106010 YesioBeKa u HaleHeM Ha HeTo Kpac-
HyI0 mamnouky. PaccMoTpum J06yio rpyriry 6e3 3Toro
vesioBeka. Eciii Mbl B Heé 106aBUM YeI0BEKA B KPACHOI
IATTOYKE, TO YETHOCTD KOJUIECTBA YUACTHUKOB TPYIITIHI
U3MEHHUTCS. ITO O3HAYAET, YTO BCE BO3MOKHbBIE TPYIIIIBI
pas6uBaioTcs Ha mapbl (IPyIIbl B ape OTINYaioTCa
JIVITITH HAJTMYMEM UJIM OTCY TCTBHEM YeTOBEKa B KPACHOI
IIaMoYKe) C Pa3HON YETHOCTDIO KOJINYECTBA YYACTHUKOB.
[ToaTOMYy KOJMYECTBO Pa3JUYHBIX I'PYII, B KOTOPBIX
HEYETHOE KOJIMYECTBO YeJIOBEK, TAKOE JKe, KaK U KOJIU-
YeCTBO TPYIII, B KOTOPHIX YETHOE KOJTMYECTBO YETOBEK.
Ho Kom4ecTBO pa3nuvHbIX TPYII, B KOTOPHIX HEIETHOE
KOJINYECTBO Y€JIOBEK, PABHO

1 3,05
C,+C +C;)+..,

a KOJIMYECTBO pA3JIMYHbIX I'DYIIIL, B KOTOPbIX YETHOE
KOJIMYECTBO 4Y€JIOBEK, PaBHO

0,02, 4
C,+C +C, +....

A 3TO M O3HAyaeT, UTO B KaX/0OI CTPOUKe TPEeyToJib-
Huka [lackassa cymma 4uces, CTOSANIMX Ha YETHBIX
MecTax, paBHAa CyMMe YHucCeJl, CTOSIIIMX Ha HeUYETHBIX
MecTax.

Tperbe pemenne. Ha camom jerte, ecaiu 3HaTh Gop-
Mysny 6uHoMa HbIOTOHA, TO MOKHO IMOJIyYHTh CaMOe
IIPOCTOE, HO JIOBOJIBHO CKYYHOE PellleHHe.
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[Toncrasus B hopmy.ty
(a+b)" =Cla" +Cla" b+ C2a"*b* +...+ C'b"
3Havenus a = 1 u b = —1, nosyuum
0=C’-Cl+C2— .. +(-1)".C".
W
0,2, 4 1 3,5
C,+C +C, +..=C,+C +C, +....
A VIMEHHO 3TO HaM U Hy>KHO ObLIO /[OKa3aTh.
Pemras a1y 3aauy, Mbl IOJIy9nIn 1€ OJ[Hy HHTepec-

Hy10 (hopMmyiry
Cl-Cl+C? - +(-1)"C"=0

s cnemyioneir hopMysIbl MHE HYKHO OYIET 4y Th-
4yTh pacckasaTb BaM mpo uuciaa Oudonavun. Yucia
Dubonawuu — 9TO MOCTEAOBATETLHOCTD YUCE, TIEPBbIE
JIBa 4JjieHa KOTOPOU paBHbI NHUILE, a KAXKIBIH CIeTyT0-
U YJIeH paBeH CyMMe BYX ITPe/IbIIy X :

F, =F,=1, F,=F ,+F_  upunx3.
To ectb 4seHbl 3TOH MMOCIE0BATETLHOCTA PABHbI
1, 1, 2, 3, 5 8 13, 21, 34, 55,

3amaua 65. CKOJIBKO CYIIECTBYET CIIOCOOOB 3aMO-
CTUTD JIOCKY 2 x n foMuHoIKamMu 1 x 27

Pemenne nepsBoe. [locMoTpyM Ha JieBbIiT BEPXHUI
YTOJI IOCKU 2 X n:

v
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110

O'{eBI/IILHO, YTO IIOKPBITb 3TY KJIETKY JIOMUHOIIIKO MOK-
HO TOJIbBKO [ABYM criocobamu. JInbo MoIoKUB B yroJua
BEPTHUKAJbHYIO JIOMUHOIIKY:

JIN60 TOPU3OHTAIBHYIO:

B mepBoMm ciiyuae MbI cBesu 3a7iaqy K 3aMOIIEHUIO
nomuHomKamu gocku 2 x (n — 1). Bo Bropom cayugae
BU/THO, UTO ITOKPBITh JIEBLIN HUKHUI YTOJI MOKHO JIMIITh
TOPU30HTAJIbHON IOMUHOIIIKO:

3HaunT, B 9TOM CJIydYae 3ajilada CBeJach K 3aMOIIEHUTO
JIOMUHOIIKAMHU JOCKU 2 x (n — 2).

JlaBaiite yepes x, 0603HaYNM KOJMYECTBO CIIOCOO0B
3aMOCTHTD JIOCKY 2 x n fomunomkamu 1 x 2. Torma mMbr
TOJIBKO UTO JOKA3aJIH, YTO TIPU 7 > 3 CIpaBeIuBO pa-
BEHCTBO X, = X, , + X, o

[Ipu aTOM OYEBUIHO, UTO CYHIIECTBYET POBHO OJUH
c11oco6 3aMOCTUTb MOCKY 2 x 1 momuHomKamMu 1 x 2,
POBHO /Ba crioco0a 3aMOCTUTD JOCKY 2 x 2 JJOMHHOIII-
Kamu 1 x 2:
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3naunr, x, = 1 u x, = 2. IlosTomy
x,=x,tx =2+1=3
x,=x,+tx,=3+2=35;
x,=x,+tx,=5+3=§

X, =x,+x,=8+5=13;

To ects x, = F, . 3nauut, cyniectsyet I, | c1oco6

3aMOCTHUTD JOCKY 2 x n foMuHOImKaMu 1 x 2.

Pemenne BTOpoOeE. O‘{eBI/IL[HO, 4TO eCJir Ha JOCKe IIpU-

CyTCTBYIOT TOPM30HTAJIbHbIE [IOMUHOIIKA, TO OHU BCE
pa3buBaIOTCs Ha TIAPbl TOMUHOIIEK, PACIIONIOKEHHDBIX
O/THA HAJl IPYTO:

3Ha‘II/IT, TaKnX JOMHWHOIIEK YETHOE KOJIMIECTBO.

PaccMOTPUM HECKOJIBKO CITyUaes:

* EcJii ropu30HTaIbHBIX JOMUHOIIIEK HET, TO CyIIle-
CTBYET POBHO OJIMH CITOCOO 3aMOCTUTD [TOCKY.

* Eciut ecTh /iBe TOPU3OHTAJIbHBIE JTOMUHOIIKH, TO
Ha JIOCKY HY’KHO TIOJIOXKHUTH ofiHy burypky =
u (n — 2) purypku [ B HekoTopom mopsiaxe. 1o
n-1)!

11-(n-2)!

 Eciiit ecTb yeTbipe rOPU30OHTAIbHbIE JOMUHOIIKH,
TO Ha JOCKY HY’KHO TIOJIOKUTH ABe (urypku =

MOJXHO CA€/1aTb = C711—1 crocobaMu.

u (n — 4) purypku L B Hexoropom nopsiake. dto
(n-2)!

m = C372 crroco6aMu.
\n—-4)!

MO>KHO C/IeJIaTh
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1 2
Burorenomyuyaem, urocymecrsyer 1+C, (+C, , +. ..

(cymma Gepetcst 110 BCeM cJraraeMbiM, TI0Ka BEPXHMUIA
VH/IEKC He TIPEBOCXOANT HUYKHUIT) CIIOCOGOB 3aMOCTUTh
NOCKY 2 x n noMuHoImKamMu 1 x 2.

Otser. F criocod i 1+ C}H + C,fo +. .. CII0cO0O0B.

Takum 06pa3om, MbI JOKA3aJI1, YTO

0 1 2 _
C,+C,+C, ,+..=F,

Ha camom fierte, 1 3T0 paBEeHCTBO MOKHO OBLIO TTOJTY-
quTh coBceM hopmasbHO. /laBaiiTe 0603HAYNM

_0 .t 2
S,=C,+C,_(+C, 5 +...,

¥ TIOCMOTPUM KakuMu Oy/lyT 3HaueHus S, Ipu MasieHb-
KX 7

Sy =Co =1;
S, =C =1,
S,=Cy+Cl =1+1=2;
S;=Cy+Ch=1+2=3;
S, =C) +Cy+C; =1+3+1=5;
Ss=C2+Cl+C3=1+4+3=8;
[eitctBuTenbHO, noxoske Ha ynuciaa @udonavun. g

TOrO, 4TOOBI 0KA3aTh, YTO S =F, . $OCTaTOYHO IPO-

BepuTh, ut0 S =S, +S
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S, ,=C,+C! ;+C2 , +C s +..+

S =C’ +C! ,+C? ,+C ,+Cl 4.+
Ho
o, =cY
Cg—z + C:z—Z = C;i-1
Cr3+Cyr3=Cyy
C:,+C>,=C>;

[TosTomy

S ,+S =C+C!  +C?,+C> ,+..=S,.

n

To ectb MbI oKazamm, uro S, = S, = 1, u Kaxkgasa
cenyiomasi CcyMMa paBHa CyMMe JIBYX TPEIbIIYIINX.
3HauuT, 570 yncia OuboHaYYn.

Ha cxeme HUKe BUIHO, KaK YCTPOEHbI 3TH CyMMbI
B TpeyroJbHuKe [lackanst — oHU 06pa3yloTcst U3 Yuces
CTOSIIIINX <TI0 JTMArOHAJIH».

2015 6 1
21353521 7 1

3mech BUAHO, Kak nonyvaerca F, = 8 m Fy = 21.
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3agaua 66. /lokaxute, uyTo 1pu Beex 1enbix 0 <k <n
BBITIOJTHEHO PAaBEHCTBO

k1 k-1 ket k1 _ k
ckHlycklrchly vt vl =Ck.

Pemenue. PaccmoTpuM crenymonryio 3anaudy. [Tyctb
y HacC eCTb 7 YeJIOBEK, U3 KOTOPbIX Mbl XOTUM BbIOPATh
TPYTIY, COCTOANLYIO 13 k genosek. C omHol CTOPOHbI,
CYILIECTBYET C croco6oB aTO cienatb. Ho nasaiite
TIOCYUTAEM KOJIMUECTBO crioco6oB nHaue. [Iponymepyem
Bcex Jiozaen ot 1 /:Lo n Torma
* CYIIECTBYeT C ~1 c11oco6 BHIGPaTh rpyrIIy, B KOTO-
POIi ecTb TePBbIil UETOBEK, TAK KaK K HEMY HYKHO
no6aBuTh emnié (kB — 1) yesoBeKa M3 OCTABIITNXCS
(n — 1) gyenosek;
* CyIIECTBYyeT C,’fj croco6 BbIOPATh TPYIIILY, B KOTO-
pOli HET TTepBOTO, HO €CTh BTOPOI YeJI0BEK, TaK KaK
K HeMy HY>KHO 100aBuTh emé (B — 1) yenoseka us
octasmuxcs (n — 2) 4esnoBeK;
* CYIIECTBYET Cf‘% c1oco6 BHIOPATD TPYIIITY, B KOTO-
poii HeT TIEPBOTO 11 BTOPOTO, HO €CTh TPETHUil YeJIOBEK;
* CyIIECTBYeT C 3 ! ¢110c06 BBIGPATH TPYIIILY, B KOTO-
POIi HET IEPBOTO, BTOPOTO U TPETHETO, HO €CTh YET-
BEPTDHIN YeJIOBEK;

 cymectByer C ,f‘1 c110co6 BhIOpATh IPYIIITY, B KOTO-
POl HET EePBOro, BTOPOTO, TPEThero, ..., (n — k —
— 1)-ro, Ho ectb (n — k)-il yenoBeK;

e cymecrByer C ,f_‘f c110co6 BbIGpATh IPYIIILY, B KOTO-
POI1 HET IIEPBOTO, BTOPOr0, TPETHETO, ..., (n — k)-r0,
1o ectb (n — k + 1)-i1 venoBexk.

Jlpyrux Bapuanrtos HeT. [[oTOMy 4TO €c/iu B IpyIIIIe
HET [IEPBOTO, BTOPOTO, TPEThErO, ..., (n — k + 1)-To yeno-
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BeKa, To u3 ocrapinuxcs (k — 1) uesoBeka y»xe HeJIb3st
BBIOPATD TPYIIITY, COCTOSIIILYIO U3 R YeJIOBEK.
B utore nmonyuaem, 4yTo

k1 | k-t k=1 _ ok
C,+C,+.+C =C,

Ha cxeme Huske BUIHO, KaK BBITVISAAAT 3TU CyMMbI
B TpeyroabHuke Ilackans.

1 121853010 © |

31ech MOKa3aHo, 4TO

Ci+C2+C}+C3+C3=15+10+6+3+1=35=C;;
Ci+Ci+Cl=15+5+1=35=C3.

A Terepb ONPOOYIATE PEIINTH CAMOCTOSITEIHHO CJIe-
yIOIIKe 3a/Jaui.

3agaua 67. CKOJIDBKO CyIIECTBYET CIIOCOOOB 13 IEeCATH
4eJI0BEK BBIOPATh TPYIIITY, B KOTOPOI OyAeT HEeYETHOE
YHCJIO YETTOBEK?

3aaayva 68. Bo ckosbKO pa3 cymMMa 4muces, CTOSIINX
B 1001-i1 ctpoke Tpeyrompuuka Ilackans

0 1 2 1001
Cioo1 + Cioo1 + Cigor + -+ Cioot
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6osbiiie cyMMbI unced, crostuux B 1000-it cTpoke
0 1 2 1000
Ciooo +C1o00 + Ciooo + -+ Cro00 ?
3agaua 69. /Jokaskure, 4To

1-3-Chy+9-C3) = 27-Cyy +...+3'8.CI3 -319.C38 + 3% =

=1-5-C}y+25-Ch-125-Cjh +..+5%-C3 =57 . C[J +51°.

3agauya 70. /lokaxkure popmymry
k=1 k-1, k-1 k-1 | k-1 _ ~k
C,+C ,+C, s+.+C, +C, =C,
u3 3anayn 66, HECKOJIBKO pa3 MPUMEHUB PABEHCTBO

k+1 _ ok k+1
Chid _ck 4 ch,

n+1

3anaua 71. Borunciaure cymmy

0 1 2 3 500
Ciooo —Cagg + Cags —Cog7 +-.-+ C3 -

OnAaTb NPO CyMMYy CTENEHEU

JlaBaiiTe HEMHOTO OT/ZIOXHEM OT YMCEJ COYETAHUN U Ha
npuMepe mocyieaHein popMyJibi
k=1 | k| kel k-1 | k-1 _ ok
Co+C +Cy+..+C L, +C, 5 =C,
MMOKa)keM, KaK COOTHOIIEHUSI MEXK/y YMCIaMU coue-
TaHUU TOMOTAIOT /I0Ka3bIBaTh HEKOTOPbBIE, Ha MEPBBII
B3IJIsI/l HE CBSI3aHHbIE C HUMU (POPMYJIBL.
Tosbko maBaiite K 3TOi popMysie JO0OABUM ClIeBa
U CIIPaBa cJiaraeMoe C5‘1 U 3aMETUM, YTO ciipaBa Oyzer
k o~k _ ko
C,+C," =C, 4:

116



HEOXVNIAHHBIE CBA3U

k1 k1 k-t k1 _ o~k
C+C +..+C,+C, 7 =C, 4

[TocMmoTpuM, BO 4TO npeBpaiiaetcs ata hbopmysia mpu
KOHKPETHbBIX 3HaueHusx k. Harpumep, mpu k = 1 nosry-
YaeTCsi COBCEM CKYYHOE PABEHCTBO

1+1+1+...+1=n+1.
(n+1) pas

[Tpu k = 2 nosyuaem
C{+Cy+Ci+..+Ch  +Ch=Cp,,,

NJaIn
n-(n+1)

2!

[Monyuyunu dopmysy Ajisi CyMMBI TIEPBBIX 72 HATY-
PaJIbHBIX YHCes

14+2+43+..+(n-D+n=

n-(n+1)
2

1424+ 3+..+n=

[Tpu k = 3 monyuaem

2, A2 2 2 2 _ 3
Cy+C5+Cr+..+C, +C =C

nJjan
1.2 2.3 (n-2)-(n-1) (n-1-n
—t—+..+ + =
2 2 2 2
(-1 -n-(n+1)
a 3! '

Ecnu nocneinee paBeHCTBO IOMHOKUTD HA /IBA, TO MOJIY-
YAETCsT CUMIIATHIHbBINA (haKT

1~2+2~3+...+(n—1)~n=(n_1)'7§'(”+1)
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Baaronaps artoii hopmysie Tenepb Bbl MOKETe MIHO-
BEHHO PeIlNTh, HATIPUMeP, CJAeAYIONIYIo 3a/a4y.

3anaua 72. HaiinuTe 3HaueHue BbIpasKeHUs
1-2+2-3+...+98-99+99-100.

Pemenne. 113 ToIbKO UTO MOKa3aHHOU (hopMyJIbl
MOJTy9aeM, 4To
1-2+2-34+...+98-99+99-100 =

_99000-101 3406 101333 300,

Orser. 333 300.

Ho naBaiiTe BepHéMCS K JJOKAa3aHHOMY PaBEHCTBY.

3aMeTuM, 4TO
1-2=22-2, 2-3=3-3, .,
n—-1)-n=n-n
[ToaTomy
1-2+2-3+..+(n—-1)-n=
=2-2)+@F-D+..+2—n)=
=22 +3F+ . +n)-Q+3+..+n)=
=(2+ 22+ 3+ .. +n) -1 +2+3+ .. +n).
n-(n+1)
. [ToaTomy

Ho 14+2+3+...4+n=

1?+2243% 4. +n%=
n-(n+1)

=(1-242-3+..+(n-1)-n)+

_(n—1)-n-(n+1)+n-(n+1)_
= e =
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:2-(n—1)-n-(n+1)+3-n-(n+1):
6
:n-(n+1)-(2(n—1)+3):n-(n+1)-(2n+1)
6 6 '

U mbl oy unsiu (popmysty 1711 CyMMbI TIEPBbIX 72 KBa-
JpaToOB HATypPaJbHbBIX YNCE]

_n-(n+1)-2n+1)
~ 6

12422+ +n?

MO>KHO TPOJOJIKUTD 3TU PacCysKAeHus. Eciii B3Th
k = 4, TO IOJTyYnM, UTO

3,033 3 3_ 4
C3+C +C5+..+C +C)=C, 4,

NJIn
1.2.3 2.3-4 (n-2)-(n-1)-n
+ +..+ =
3! 3! 3!
(n-2)-(n-1-n-(n+1)
a 4! '

JloMmHOKUM 06€e yacTu paBeHCcTBa Ha 3!:

1-.2-342-34+..+(n-2)-(n-1)-n=
n-2)-(n-1)-n-(n+1)
4

Kaxxzmoe cimaraemoe B JIEBOM 4YacTH HMeEeT BUIL
(k—2)-(k —1) -k, rne k npunnMaer 3HaueHus OT 3 J10
n. [laBaiiTe moiiMéM, KaK yCTPOEHBI 3TU ClIaraeMble:

-2)-(b—1)-k=(2-3k+2)-k=
= k3 — 3k + 2k.
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[Toatomy
1:2:3+2-34+..+m-2)-(n—1)-n=
=@+4+..+n)-3-B+4+ +n)+

+2-3+4+..+n).

Ho

3+4+..+n=(1+2+3+4+..+n)-3=5,-3,
Sy

314’440’ :(12+22+32+42+...+n2)—5:52—5,
S

3447’ =(13+23+33+43+...+n3)—9=53—9.
S3

A 3HaUUT,
123423 4+..+m-2)-n-1)-n=
=(SS—9)—3(S2—5)+2(S1—3)=
=5,-35,+25, -9+15-6=35,—-35,+2S,.

To ectb
(n-2)-(n-1-n-(n+1) = S;-38,+25,,
4
I

s, :(n—2)-(ﬂ—41)'"'(n+1)+352 -28; =

:(n—2)-(ﬂ—1)‘”‘(n+1)+
4

n-(n+1)-2n+1) . n-(n+1)
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:(n—2)-(n—1)-n-(n+1)+2-n-(n+1)-(2n+1)—4-n-(n+1) _

4
_((n-2)-(n-1)+22n+1)-4)-n-(n+1) _
4
_(n?-3n+2+4n+2-4)-n-(n+1) _

4
(2+n)n-a+) _n-n+D)-n-(n+1)
_ . _ y -
_n2-(n+1)2
=

W mbI oty unsiu GOpMyITy [Jisi CyMMBI TIEPBBIX 72 KY-
60B HATYpPAJIbHBIX YHCE

n(n+1)
4

B+234+33 4 4+0°

[Toxxkanyii, Ha 9TOM MbI OCTAaHOBUMCS, HO T€, KOMY
MHTEPECHO, MOTYT MPO/IOJIKUTD 3TH PACCY KIeHNsI, B35IB
k =4, k = 5 ¥ TaKk fajiee v MOJYUUTD CJIEAYIOIIE THTE-
pecHbIE COOTHOTIIEHMS.






O LWWAXMATAX,

LUAPAX U BYCAX
[JIABA






MPOILIBIX TIaBaX Mbl OCBOUJIN OCHOBHbIE KOMOU-

HATOPHbIE W/leV 1 PAKThI, a Tellephb aBaiiTe mope-
aeM Kpacusble 3ajaun. V1 HauHEM ¢ 3a/ja4u, KOTOpas
He TOJIbKO UMeeT HEKOTOPDII «IIPaKTUYeCKHUIl CMbICIT»,
HO ¥ WJIIOCTPUPYET Ba)KHOCTh MPaBUJIBHOTO BbIOOPA
TOTO, C Yero HauMHaTh MO/[CYeT BAPUAHTOB.

LWaxmaTtbl duiepa

B sTOM pasmene nmoroBopuM o maxmarax, [ =
a TouHee — 00 O/THOIT KOMOMHATOPHOII 3a/1a4e,
CBsI3aHHOW ¢ 1maxmartamu duriepa.

[Tapa cyioB /U1 TeX, KTO He CJIBIIIAJ PO C
maxmatbl Dumepa. Kinaccuyeckue maxmaTbl Ha OIpe-
JIEJIEHHOM YPOBHE CTAHOBSITCS CJMIIKOM ITpodeccro-
HaJIbHBIMU. /17151 TOTO YTOOBI XOPOIIO UTPaTh B IIIAXMATHI,
HYKHO BBIyYUTb MHOKECTBO 1€0I0TOB — TO, KAK MOKHO
HaUYMHATh apTuio. B nTore UTpokn 3ay4mBaioT OTPOM-
HbII 00bEM nHGOPMAIUT, ¥ HAYaJI0 UTPhI CTAHOBUTCS
He COBCEM MHTEPECHBIM, TIOTOMY UTO TIePBbIe HECKOIBKO
XOJIOB COTIEPHUKOB YacTO OBbIBAIOT MpezicKazyembl. I1o-
tomy Bo66u Dutirep, o luHHAAIATHII YEMITHOH MIPa 110
naxmaram, TpeJIOKII CJeayIolee: faBaiiTe paccra-
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HOBKY uryp HemHoro nomensieM. [leurku ocraBum Ha
MecTe, a octasibhble hUrypbl epemerniaeM. 1y conep-
HUKa TOYHO TaK JKe IepeMeniaeM, YToObl HO3UIUU ObLITH
CUMMETPUYHBIMU.

Ho a6p1 kak mepeMeInnBaTh HeJb3sl, eCTb HEKOTOPbIE
orpannyenusi. Mbl XOTHM, 4TOObI, BO-TIEPBbIX, KOPOJIb
CTOSIJT MEXK/LY JIa/IbIMUA. DTO OTPAHMUYUBAET I10JI0KEHNe
KOPOJIS1, OH He MOXKeT, HallpUMep, OKa3aThCs Ha KpailHeil
JIeBOii 1 KpaiiHeil mpaBoif Mo3uIMN. A BO-BTOPbBIX, CJIOHBI
JIOJKHBI CTOSITH Ha TTOJISIX PA3HOTO I[BETa, YTOObI OJINH
CJIOH XOJIMJI TTO GEeJIbIM TIOJISIM, a IPYTOil — MO YEPHBIM.
JIpyrux orpaHu4yeHuii Her.

HekoTopbie 06uTe M MaxmMat 3HAIOT, UTO MaXMaThI
Duriepa Ha3bIBAIOTCA ellé maxmMaTaMu-960, moTomy 4to
960 — 3TO KOMMYECTBO Pa3JINYHbBIX MTEePBOHAYAIBHBIX
KOMOMHAIUI, B KOTOPBIX MOTYT CTOSITD IIaXMaTHbIE (DU-
rypbl. To ecTb KOJIM4ecTBO CIOCOGOB PACCTABUTH BOCEMb
dburyp B IepBOM Psily TaK, YTOOBI BBITTOJIHSIICD TH /1BA
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orpanuyenus. Ho otkyza B3ssoch uncio 9607 Kak ero
nmocuntath? /laBaiiTe pa3éupaThCsi.

3anayva 73. [lokaxkuTe, uto cyilectByeT 960 pasiny-
HBIX BADUAHTOB PACCTABUThH B IEPBOM PSI/Ty TAXMATHOMN
JIOCKU JIBE JIAJIbH, 1BA CJIOHA, /1B KOHsI, KOPOJIsi 1 (hep3st
TaK, YTO KOPOJIb PacIoJiaraeTcst Mexx /Iy JaibsIMU, a CJI0-
HBI CTOSIT Ha TMOJISIX PA3HOTO I[BETA.

Mo:kHO HavaTh C TOTO, YTO M3 BOCHMHU IIOJIEN BbI-
O6paTh TPU U ITOCTABUTh TYy/1a J(BE JiaJibu 1 KopoJst. [To-
ce BbIOOpa TPEX IOJIEN TO [esiaeTcsi OJAHO3HAYHO,
MOTOMY YTO KOPOJIb JIOJI?KEH CTOSATH MEXK/Y Ja/bsIMU.
Hy 1 KosinuecTBO Cr1oco60B 3TO cJieJaTh MOHATHO Ka-
KOoe — C83 . ITotom B st060M TIOPSIZIKE paccTaBJIseM
KoHeli. /[asiee Hy>KHO TOCTaBUTbh CJIOHOB, U BOT TYT BO3-
HUKAET CJIOJKHOCTD.

MBI JKe TOJIKHBI OTHOTO CJIOHA ITOCTABUTD Ha YEPHOE
1oJie, a ipyroro — Ha 6esoe. KosmaectBo crioco60B 3T0
c/ieIaTh 3aBUCUT OT TOTO, CKOJIBKO OCTAJI0Ch CBOOOIHBIX
6eJIbIX 1 YEPHBIX ITOJIEH, HO ITePe] STUM MbI yKe TTOCTa-
BIJIN Ha JIOCKY HeCKOJIbKO huryp. To, CKOIbKO 0cTaioch
CBOOOIHBIX O€JIbIX 1 YEPHBIX T0JIEM, CUJIBHO 3aBUCHUT OT
TOTO, KaK MbI paccTaBuan mpeabiayiue durypsl. I1o-
9TOMY €CJIM TaK MIOPACCYK/IATh, TO CTAHOBUTCS TTOHSATHO,
YTO MIMEHHO CO CJIOHOB M HY?KHO HAUWHATh PACCTAHOBKY
uryp Ha mocke.

Pemenne. [loctaBuM BYX CJIOHOB Ha IEepPBBIN Pl
mraxmMaTHon nocku. CJIoHBI JOJIKHBI CTOSATH Ha IIOJISAX
Pas3Horo 1BeTa. besbix moseii yeTbipe, MO3TOMY CJIOHA HA
6eJioe 1moJie MOSKHO IMTOCTABUTD YEThIPbMST PA3HBIMHU CIIO-
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cob6amu. M Kyma GbI Mbl HU TTOCTAaBUJIN CJIOHA Ha 6ejioe
110JIe, Y HAC €CTb YeThIpe CIoco6a MOCTaBUTh BTOPOTO
cjloHa Ha 4yépHoe nosie. IloaTomy Bcero cyuectByer
42 crtoco60B PacCTaBUTD JBYX CIIOHOB.

JlasibIiie MOKHO paccyskKaaTh MO-pa3HoMy, HO JaBaii-
Te JiaZiell 1 KOpoJisi OcTaBUM Ha ToToM. HaunéM ctaBUTh
koHeil. Ham Hy>KHO MTOCTaBUTH /IBa KOHs, a MECT OCTa-
Jioch 1irecThb. To ecTh HaM HaZO BbIOPATDH JBA TOJIST U3
IeCTH, Ky/la TIOCTaBUTh KOHEM, U C/IeJaTh 3TO MOKHO
C# criocobamm.

Terepb Hy>kHO TOcTaBUTb hep3s. Ero MmoskHo mocra-
BUTb Ha JIIOOOE 13 YeTHIPEX OCTABIIUXCS MOJIEI, TO €CTh
CYIIIECTBYET YEThIPE CIIOCOOA €TO MOCTABUTb.

[Tocne aToro ocrasnoch Tpu 1oJis, KyZla HYy>KHO pac-
CTaBUTH OCTaBIIeCs: (GUTYPbI — 3TO KOPOJIb U JIBE Jia-
nbu. Ho oHM BcTaloT 0lHO3HAYHO: B Cpe/lHee U3 TPEX
IIYCTBIX T10JIel HY3KHO ITOCTaBUTb KOPOJIs, a B /IBa JIPy-
TUX — JIQ/IbU.

[TosTomy Bcero cyiiecTByeT

£2.C2 -4=16-6—;-4=16.15-4=960

CII0CO00B PacCTaBUTh HYKHBIM 00pa3oM (urypsl Ha
MEPBOM TOPU3OHTAJBHOM PSIAY IMIAXMATHON TOCKU.
A 9TO ¥ HY’KHO OBLIO TOKa3aTh.

Korna mbr monumaem, yto cymiectyet 960 pazmny-
HBIX ITEPBOHAYAIBHBIX PACCTAHOBOK (DUTYP, CTAHOBUT-
CA TIOHSITHO, TIOYEMY 3TU IIaXMaTbl MPUBJIEKAIOT BCE
6osbiie Jozeir. [IoToMy 4TO BBIyUnTD BCE AEGIOTHI [1JIsT
Kaxx10i u3 9TuX 960 paccTaHOBOK TPaKTUYECKU HEBO3-
MO>KHO. [ToaTOMY MHOTMM MHTEpECHee UrpaTb UMEHHO
B Takue nmaxmarbl. [lo kpaliHeii Mepe Ha HaYyaJIbHOM
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aTarie ciaydaiiHasi pacCTaHOBKa BbIPABHMBAET IIAHCHI
y COTIEPHUKOB, TOTOMY YTO Ka’K/JbIIl U3 HUX, CKOpee
BCETO, BUJUT TAKyI0 PACCTAaHOBKY B IEPBBII-BTOPOI
pa3 B JKU3HU U Y HETO HET KaKNUX-TO «/IOMAITHUX 3aTo0-
TOBOK».

Lapbl n neperopoaku

B sToM pasaene o6cyanM HECKOJIBKO KIACCUIECKIX
3a/1a4 MPO pacKJiabIBaHNE OJMHAKOBBIX OOBEKTOB 10
Pa3HbIM AlIUKaM.

3anaya 74. EcTb ecATb pa3HbIX SAIUKOB U TPU/IIATD
OZIMHAKOBBIX 6ebIX mapoB. CKOJIBKO CYIIECTBYET CIIO-
co60B Pa3JIOKUTD ATH IIAPHI 10 SIIMKAM TaK, YTOObI HI
OJIVH STIUK He OBLJI ITyCThIM?

Pemenne. Boutosxum Bece Gesibie mapbl B psij. Pac-
CTaBUM MeX/1y HEKOTOPbIMU U3 HUX J€BATb YEPHBIX
IIAPOB, OHU Pa3essAT Oeble Mapbl HA E€CSATh TPYIIIL.
[Tosoxxum Bce Gesible MIapbl, KOTOPbIE JIEKAT 10 Tep-
BOTO YEpPHOrO 1llapa, B MepPBbIil AIIMK; Te, KOTOPbIe
JieskaT MesK/1y TIepBbIM U BTOPBIM — BO BTOPOI U Tak
nanee. Takum o6pa3oMm, KOJIMYECTBO CITOCOOOB pac-
KJIaJIK1 OeJTbIX MIaPOB I10 ANUKAM PABHO KOJIUYECTBY
C1II0CcO60B PACIIONIOKUTD B Py O€JIbIX IIapOB [AEBSTH
YEPHBIX.

UépHble mapbl MOKHO PACIOJIOKUTh B JIIOOOM U3
29 mect (MesK /Iy TIEPBBIM U BTOPBIM, BTOPHIM U TPEThUM,
ooy 29-M 11 30-M). IT05TOMY KOJMUYECTBO BO3MOKHBIX PaC-
10J105KeHHil paBHO Chg .

Ortser. C)y CII0COGOB.
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3agava 75. EcTb nmecaTh pasHbIX SNIMKOB U TPU-
JIATh OMHAKOBBIX OeJbIX mapoB. CKOJBKO CYIIECTBYET
CIIOCOOOB Pa3JIOKUTh ATU MIAPHI 10 SIIUKAM TaK, 4TO
HEKOTOPBIE SIUKA MOTYT OKa3aThCsI ITYCTHIMM?

IlepBoe pemenue. /laBaiiTe cBeZIéM 3amauy K Iipe-
IBIYIIEN. 3aMEeTUM, 4TO KasKIOMY CIIOCOOY Pas3ioKUTh
30 mrapoB 110 fecaTH AMUKaM TaK, YTO HEKOTOPBIE SIIH-
KU MOTYT OKa3aTbCsl IyCTHIMHU, COOTBETCTBYET CIIOCO0
pasoxuth 40 1MapoB 1Mo AeCATH SIUKaM TaK, YTOObI
HU OIVH SIIUK He ObLI IIyCThIM. /|elICTBUTEIbHO, OJUH
crioco6 TepexXoauT B APYToil 1o6aBIeHNEM B KasKIblii
U3 SIIAKOB TI0 TIapy.

Paccysxnas tak ke, Kak B Ipeablayleil 3amade,
IoJIy4aeM, 4TO CyIIeCTBY€ET ng c110co00B Pa3JIOKHUTh
40 mapoB 10 JeCATH SIUKaM TakK, 4TOObl HU OJINH
SIIUK He ObLT MyCTbIM. 3HAYUT, U CIIOCOOOB pasJio-
*KUTh 30 MapoB MO AECATH AMMKAM TaK, YTO HEKOTO-
pble SIUKN MOTYT OKa3aThCs IMIyCThIMU, OYIET CTOJIb-
KO JKe.

Bropoe pemenue. Ho MoxHO paccysxaaTh nnaue.
Paccmorpum psig us 39 mapoB — 30 6enbix u 9 uép-
HbBIX, — PACIOJIOKEHHDBIX B MTPOU3BOJIHLHOM TOPSIIKE.
Kasxaprii Takoil psifi 0lTHO3HAYHO COOTBETCTBYET He-
KOTOPOMY CITOCOOY PaCKJAJKHU IMIAPOB IO SIIUKAM:
B TIEPBBII SIIMK MOMAAaIoT Bee Gerble mapbl, KOTOPbIE
JiesKaT 710 TIepBOro 4€pHOTO IIapa; BO BTOPOil — pac-
MTOJIOKEHHbIE MEK/TY TTePBbIM U6PHBIM U BTOPBIM U TaK
najnee. Ecnu 4épHBIN 11ap OKa)keTcsi B caMOM Havale
U CaMOM KOHIle WU KaKWe-TO J[Ba YEPHBIX IIapa
CTOST TMOJAPS/, TO COOTBETCTBYIONINI SANUK OyaeT
ITYCTBIM.
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[ToaToMy KOJIMUECTBO CIIOCOOOB PACKJIAJIKU IIAPOB
0 SAIKMKAM PaBHO KOJWYECTBY PAa3JTUUYHBIX PSIIOB U3
39 mapos, 30 U3 KOTOpbIX OeJible, a 1€BSITH — YEPHBIE.
To ecTb paBHO KOJIMYECTBY CITIOCOOOB 13 39 MeCT BBI-
O6paTh /IeBATh, Ha KOTOPbIE MBI ITOJIOKUM YEPHbIE
mapbl — ng.

Ortser. C3, CIoco60B.

Paccysknas aHaJoruyHo ABYM TPebIyIINM 3a/a-
YaM, MOKHO TTOKa3aTh, YTO €CJIM Y HAC €CTh kK Pa3HbIX
HI_L[I/IKOB Y 72 OJIMTHAKOBBIX OEJIbIX MAPOB, TO CYIIECTBYET
Ck | C1I0cO6GOB PA3JIOKUTD STH IIAPHI 110 HI_LII/IKaM TakK,

4TOOBI HU OJMH SIIHUK He ObLIT IIyCThIM, 1 Cn e

60B Pa3JIOKUTD OTU IIapbl 11O AIUKAM TAK, YTO HEKOTO-
pbi€ ANUKKU MOT'YT OKa3aTbCsA ITYCTbIMU.

| CIIOCO-

3anmava 76. /laHo m GesbIX U 7 YEPHBIX MIAPOB, TIPU-
yém 17 < m + 1. CKOJIbKO CYIIECTBYET CIIOCOOOB BBLIO-
’KUTb B PSIJI BCE APl TaK, YTOObI HUKAKHUE /1BA YEPHBIX
mapa He JiesKaJid psiiom?

Pemenue. Boiunoxxum B psiz Bce Gesnbie mapbl. EcTb
(m + 1) MecTo, Ky/1a MOKHO ITOJIOKUTh YEPHBIE IapPbl, —
(m — 1) MecTo Mexxy GeJIbIMU IapaMy U J[Ba MeCTa I10
KpasM psaza. 13 stux (m + 1) Mect HaM HyKHO BbIOpaTh
JII0ObIE 72, B KOTOPbIE MbI ITOJIOKUM YépHbIe mapbl. [To-
sToMmy cyuiectByeT C),, CIOCOO0B BbLIOKUTD B PsAJ] BCe
IIapbl TaK, YTOObI HUKAKKE /1B YEPHBIX 1Iapa He JiesKa-
JI PSATIOM.

OtBer. C, ; croco6oB.
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A Terepb nornpoOyiiTe pemuTh HECKOIBKO 3a/1ad
CaMOCTOSITENIBHO.

3anava 77. Bansa npunéc B KJacc /1ecsiThb OJMHA-
KOBBIX KOH(ET U permi pas3aesuTb X Mexay coboi,
ITereit u Koeit. CKOIBKO CYIIECTBYET CIIOCOOOB 9TO
cliesiaTh, €CJIM Y KakK/0TO M3 HUX JOJIKHA ObITh XOTSI
6b1 oiHa KoH(eTa?

3apaua 78. /[Basath ey TaToB rOpoICKOTO coOpa-
HUS BBIOMPAIOT TIpe/ceiaTeliss U3 MATU KaHUJaTOB.
Kaxxprit memyTar rosocyer poBHO 3a OZHOTO U3 HUX.
[Tocne ronocoBanusi cocTaBJsieTCsT TPOTOKOJ, B KOTO-
POM YKa3bIBaeTcsi KOJUYECTBO TOJIOCOB 32 KaK/IOTO
kanauaata. CKOIbKO pa3anyHbIX MPOTOKOJIOB MOYKET
MOJIyUUTbCS?

3amayva 79. Ha monke cTouT psj U3 ABa/IIaTA KHUT.
CKOJIBKO CYIIECTBYET CITIOCOOOB BHIOPATD 13 HUX JIEBSTDH
TaK, YTOObI HUKAKMe€ /[Be N3 BBIOPAHHBIX KHUT HE CTOSLIN
psaom?

3amaua 80. CKOJIbKO CyIIeCTBYET CIIOCOOGOB BBLIO-
’KUTDb B PSI/l TPU KPACHBIX, YeThIpe CUHUX U TSATH 3€J1€-
HBIX [IAPOB TaK, YTOObI HUKAKKE JBa CUHHUX IlIapa He
JIesKaJIA PSIIOM?

3amayva 81. Y Hac ecTb 1O MATH OJITUHAKOBBIX IIAPOB
KaK/I0TO U3 TPEX 1[BETOB — OeJible, YéPHbBIE M KPACHBIE.
CKOJIBKO CYIIEeCTBYET CIIOCOO0B Pa3JIOKUTh 3TH 15 11a-
POB 110 TPEM PA3JIMYHBIM SINAKAM TaK, YTO HEKOTOPbIE
SITITUKY MOTYT OKa3aThCS ITyCTbIMU?
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KombuHaTopuka B reomeTpum

Jl0BOJIBHO 4acTO BCTPEYaoTCs KOMOMHATOPHbBIE 3a-
Jlaull C TeOMeTPUYECKUMU CloyKeTaMu. B Takux 3aauax
00OBIYHO, KPOMeE 3HAHUsI KOMOMHATOPUKH, HY KHbI HEKO-
TOpbIe 3HAHUS U3 reoMeTpur. B 3TOM pasnesie paccMo-
TPUM UMEHHO TaKWe 33/1a9M.

3agaya 82. CKOJbKO AuaroHajiel y BbBIMYKJIOTO
n-yroJIbHUKA?

IlepBoe pemenne. Boibepem mobyio Bepinny. 113
neé Boixoaut (n — 3) AMaroHanu — BO BCe BEPILUHBDI,
KpoMe Heé caMOil U IByX COCETHUX BEpIINH.

Ec/in MbI IPOCYyMMHPYEM 9TO KOJIMYECTBO T10 BCEM
BepimHaM, To onyuum 7(n — 3). OcTanoch MOHSTh, YTO
TaK KaK y JIMaroHaJu Ba KOHIIA, TO TAKMM 00Pa3oM MbI
KasKIyI0 JUaroHaJb OCUYNTAIN ABasK1bl. [ToaTOMY BCe-

n(n-3) ,
'O y BBIIIYKJIOI'O 72-yIOJIbHHUKA T AaroHaJieun.

BTtopoe pemenne. Y BbIITyKJIOro 7-yTroJibHIKA BCETO
7 BEPIIH. S3HAUNUT, €CTh C,f criocoba BbIOpaTh 1Mapy Bep-
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IIM1H. Kamaaﬂ ITapa BEPIIXH — 3TO 6o CTOpPOHa, 6o

JIMaroHaJib MHOTOYTOJIbHUKA. A CTOPOH y HEro POBHO 7.
[ToaTomy nuaronaJeii

Cg_n_n(n—1)_n_n(n—1)—2n_n(n—S)
2 22
(n-3)
2

n .
OTBer. naroHajeu.

3apava 83. Y npasuibHoro 333-yrojbuu- [@)%
Ka OTMeTuJiM Bee ero 333 BepiiuHbl. CKOTbKO
CYIIIECTBYET PaBHOOEAPEHHBIX TPEYTOIbHU-
KOB C BepITUHAMY B OTMEYEHHBIX TOUKAX?

==

Pemenne. BoiGepeM Kaky-HUOY/Ab APy OTMEYEH-
HBIX TOYEK U COEMHUM MX OTPE3KOM.

[laBaiiTe TOIIMEM, CKOJIBKO CYII[eCTBYET OTMEeUYeHHbIX
TOYEK, KOTOPbIe 00pa3yioT paBHOOEIPEHHBIN TPEYTOJIh-
HUK C TAaKUM OcHOBaHueM. Beero y Hac ectb 333 oTMeueH-
Hble TOYKU. Be3 1Byx BbIOpaHHbIX ocTaércst 331 Touka.
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Ho 331 — HeuéTHOe unci0, 3HAYUT, C OAHON CTOPOHDI
OT oTpe3Ka Oy/ieT HeuéTHOe KOJTMYeCTBO TOYEK, a C JIpy-
roii — 4E€THOE.

JlorycTuM, 4TO «CBepXy» HEYETHOE KOJIUUYECTBO
OTMEUEeHHbBIX TOueK. Torma TOJbKO CPeaHsIss U3 HUX
o6pasyer paBHOOEIPEHHBIN TPEYTOJbHUK C TaKUM
OCHOBaHUEM.

Ho torna «cuusys» okaxkercst 4éTHOE KOJIUUYECTBO
TOUYEK, a Cpe/iu YETHOTO KOJIUYEeCTBA TOUYEK HeJb3s
BBIOpaTh cpenHioin. [10aToOMy «CHU3Y» He HaWIETCs
HI OJTHOM OTMEYEHHOI TOYKH, KOTOpasi 6bl 00Pa30BbI-
Bajia paBHOOGEPEHHBI TPEYTOJbHUK C TAKUM OCHO-
BaHUEM.

Uro xe monyunaoch? Mbl yCTaHOBUJIHU, YTO JJIST
J060#1 Tapbl OTMEYEHHBIX TOYEK CYIIECTBYET POBHO
OJ/lHA TOUYKA, KOTOPasi BMeCTe € 3TOIl mapoii o6pa3yer
paBHOOGEIPEHHDBIN TPEYTOJIbHUK, Y KOTOPOTO OCHO-
BaHUEM SIBJISIETCSI OTPE30K C KOHI[AMU B 9TOM mape
TOYEK.

CKOJIBKO JKe IOJIy4aeTcsi TAKUX pPaBHOOEIPEHHBIX
TpeyroabHUKOB? VIX pOBHO CTOTBKO, CKOJBKO CYIIIeCT-
BYeT Pa3JINYHbIX MTap OTMeUeHHbIX ToueK. Ho MbI 3HAEM,
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YTO €CTh C3233 crioco6a BeIOpaTh JiBe TOUKK 13 333 OT™e-
YEeHHBIX.

Ha nepBbiii B3rJ1s1/] MOJKET TIOKA3aThCsl, UTO 3TO U €CTh
oTBeT. Mbl JKe TIOCYNTAJIN BCE BO3MOKHbBIE PABHOOEIPEH-
Hble TPEYTOJbHUKHU C BEPITMHAMKM B OTMEYEHHBIX TOY-
Kax. Ho aTo He coBceM Tak. /laBaiiTe MOMMEM, UTO MbI
MOCYUTANIU. Mbl HAIIIM KOJUYECTBO PAaBHOOEIPEHHBIX
TPEYTOJIbHUKOB, ¥ KOTOPBIX OTPE30K MKy HEKOTO-
PBIMU JIBYMSI OTMEYEHHBIMHU TOUYKAMU SBJISIETCSI OCHO-
BanueM. [Ipo6iiema B TOM, 4TO HHOT/Ia paBHOOEIPEHHBII
TPEYTOJIbHUK SIBJISETCS elé U paBHOCTOPOHHUM! A Tak
KaK KOJIMYECTBO BEPIIUH Y UCXOAHOTO 333-yroJibHUKA
KPaTHO TPEM, TO PAaBHOCTOPOHHUE TPEYTOJbHUKU B HEM
TOYHO OY/IYT.

Kakue ectp mpo6sieMbl ¢ paBHOCTOPOHHUMU Tpe-
yroabHukamu? /lemo B TOM, 9TO KasKIbIi TaKOU Tpe-
YTOJIbHUK MbI y4JIU HECKONbKO pa3. CHavasa Mbl ero
MOCYMTAJIN KaK PAaBHOOEIPEHHBII TPEYTONBHUK C «HIK-
HUM» OCHOBaHUEM, TIOTOM — KaK paBHOOEIPEHHbBIN Tpe-
YTOJIbHUK C «IIpaBbIM» OCHOBaHUEM, U HaKOHeIl — Kak
paBHOOE/IPEHHDIIT TPEYTONBHUK C «JIEBbIM» OCHOBAHUEM.
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To ecTb Ka)k/blii PABHOCTOPOHHUI TPEYrOJIbHUK Mbl
IocYuTa N TpU pasal

A 3TO 03HaYaeT, YTO U3 TOr0 YUCJa, KOTOPOe Mbl I10-
JIYYUJIM, HY>KHO BbIYECTb YIBOEHHOE KOJIMUYeCTBO BCEX
PaBHOCTOPOHHUX TPEYTOJbHUKOB — Mbl UX [TOCUUTAIN
TPH Pasa, a Hy’KHO ObLIO MTOCUNTATH BCETO JIUITh OJ[UH
pas.

[laBaiiTe OMMEM, CKOJIbKO CYIIIECTBYeT PaBHOCTO-
POHHUX TpeyToJbHUKOB. Bee 333 Bepinubl pa3buBa-

333
I0TCST Ha = - 111 Tpoek BepinuH, 06pasyoIUX PaBHO-

CTOPOHHUI TPeyroJbHUK. [[efiCTBUTENbHO, €CU Mbl
MIPOHYyMEPYeM BCe BEPIINHBI, TO BEPIIUHBI C HOMEPaMu

(1;112; 223}, {2; 113; 224}, {3; 114; 225},
o {111;222; 333}

00pa3yioT paBHOCTOPOHHIE TPEYTOJbHUK.
B utore nosiyuaeM oKoHYaTENbHBIN OTBET

c;3—2411:§§%§§%—2411=

=111-(3-166-2) =111-496 = 55 056.

To ecTb MBI CHayaJsia IMOCUUTAJIU KOJIMYECTBO IIap
OTMEYEHHDBIX TOYeK, IMOHSJIH, YTO JJI KasKJ0il Iapbl
CYIIIECTBYET POBHO OJIUH PaBHOOEIPEHHBIN TPEYTOJIb-
HUK, /IJIs1 KOTOPOTO OTPe30K € KOHI[AaMU B 3TOH Iape
ABJIIETCSI OCHOBaHUEM. A AaJiblll€ TTOHAJU, YTO €CJIN
TPEYTOJIbHUK PaBHOOEIPEHHbIN, HO HE PAaBHOCTOPOH-
HUI, TO y HETO JIUIIb OHY CTOPOHY MOKHO TIPUHSTH 32
OCHOBaHUE PaBHOOEIPEHHOTO TPEYTOJIbHUKA, & €CJI OH
PaBHOCTOPOHHUIA, TO Y HETO KaXK/[ad N3 CTOPOH SIBJISIETCS
TaKUM OCHOBaHueM. [10aToMy KasKIblil paBHOCTOPOHHUI
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TPEYTOJIbHUK Mbl IOCUUTAJIM TPU pPa3a BMECTO OJ[HOTO.
[Toatomy u3 o6Iero umcsia, KOTOPOe Mbl BBIYHCJINIIN,
HY>KHO BbIUECTh Y/[BOCHHOE KOJIMYECTBO PABHOCTOPOH-
HUX TPEYTOJbHUKOB.

OtBet. 55 056 paBHOOEIPEHHBIX TPEYTOJIHHUKOB.

Ha KaxXaoi u3 npambix ¥y = 1 u y = 6 or™e-
yeno 1o 200 touek ¢ abcriuccamu 1, 2, 3, ...,
200. CKOJIbKO CYIIECTBYET CITIOCOOOB BHIOPATH
TPU TOYKU U3 oTMeueHHbIX 400 Tak, 4TOObI
OHM SIBJISIUCH BEPITUHAMHU ITPSIMOYTOJIBHOTO TPEYTOJTh-
HUKa?

Pemenue. [Ipexxae yem HauaTh cUUTaTh, /laBaiiTe
MOMMEM, KaKue ObIBAIOT BAPUAHTHI PACTIOTIOKEHIS TTPsI-
MOYTOJIBHOTO TPEYTObHUKA. [ TTaBHOE — OCO3HATD, UTO,
KpPOMe OYEeBU/IHOTO BapuUaHTa, KOT/la ONH U3 KATETOB
JIEXKUT Ha OTHOU M3 TIPSIMbBIX, & BTOPON — IePIEHNKY-
JISSPEH 3TUM TIPSIMbIM:

€CTb ellé U PyToil BapMaHT, KOT/la TUTIOTEHY3a JIEKUT
Ha OJTHOU M3 TIPSIMbIX:
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Jl7151 mepBOTO BapuaHTa IMMOCUYUTATD IPOIIIe. Y HaC eCTh
200 mecT, Ky/1a MOKHO ITOMECTUTb BEPTUKAJbHBIN KaTeT.
ITocne sToro ocranmoch 398 Touek, u Jir0dast U3 HUX MO/I-
XOJIUT B KQUECTBE TPETbEI BEPIINHBI IPSMOYTOJTHLHOTO
TpeyroJabHUKa. To eCTb CyIecTByeT

200 - 398 =79 600

c1oco60B HAPUCOBATH PSIMOYTOJbHbBIN TPEYTOJIbHUK
TaK, YTO OJIH M3 KATETOB JIEKUT HA OJTHOM U3 MPSIMbIX,
a BTOPOI1 MepPHeHANKY/ISIPEH 9TUM TIPSIMBIM.

JlaBaiiTe pazbepém ApyToil BApUAHT PACIIOIOKEHUS
TpeyrosibHIKa. Hy>KHO TIOHSATH, KAKO¥I AJINHBI OJIKHA
6bITh TUTIOTEHY3a. [IJis1 9TOTO BCIIOMHUM TIPOCTOii reo-
Merpuueckuii daxt: h? = xy, Te h — BbICOTA MTPSIMO-
YTOJbHOTO TPEYTOJIbHUKA, TPOBEAEHHAS U3 BEPIINHbI
MPSIMOTO YIJIA, & X U § — OTPE3KH, Ha KOTOPbIE TUIOTe-
Hy3a pa3buBaeTcs OCHOBaHKEM 9TOI BbICOTHI (€C/IU BbI
BJIPYT 3a0bLJIN, TO 9TOT (AKT CIeayeT U3 Moaoous AByX
MPSIMOYTOJIBHBIX TPEYTOJIbHUKOB, HA KOTOPbIE BbICOTA
pasOuBaeT UCXOHBIN TPEYTOJIbHUK).

- - >
MpbI 3HaeM, UTO BbICOTA PaBHA 5, TO €CTb XY = 52, T/ie
X M y — HaATypaJibHbIe Yyncia. JIETKO TIOHSATh, YTO €CTh
TOJIBKO JIBa CJIy4asi: in6o 06a 4ncyia paBHbI MSITH, JIHOO
O/IHO U3 HUX PaBHO eNHUIIE, 2 BTOpoe — 2J.
B nepBom ciryuae jijiHa rurioteny3bi paBaa 10, a 3Ha-
quT, ecTb 190 cr1oco60B PacoyioKUTD €€ Ha KasKI0M 13
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npsambix (a6eieca 1eBoii BEePIINHBI MOKET GbITh JII0O0M
or 1 1o 190). To ectb Bcero 2 - 190 = 380 BapuanTOB
PacIoIOKUTDh TUIOTeHY3y. Ho, Kak TOJbKO MbI (PUKCH-
pPOBAJIM PACIIOJIOKEHUE TUTIOTEHY3bI, MBI OJTHO3HAYHO
OTIPEJIeJININ BECh TPEYTOJbHUK — TPETbsl BEPIINHA
NOJKHA ObITh HA JIPYTO TIPSIMOI, POBHO TOCEPE/INHE
MEK/Iy KOHIIAMU TUITOTEHY 3bl.

Bo BTOpOM ciyyae muiiHa TUIIOTeHY3bl paBHa 26,
a 3Ha4MT, ecThb 174 crocoba pacIoIoKUTh €€ Ha KaK-
noii u3 npsaMbix (aGeryccea J1eBoil BEPIINHBI MOYKET ObITh
mo6oit ot 1 10 174). To ectb Beero 2 - 174 = 348 Bapuan-
TOB PACIIOJIOKUTD rUNOTeHy3y. Ho Terepb 1151 KasK10ro
PaCIIOJIOKEHNS TUTIOTEHY3bI €CTh JIBa CIIOCOOa BBIOPAThH
TPETHIO BEPIIIHY:

[Toatomy B aToM ciryuae Gyzet 2 - 348 = 696 crioco6oB
HAPHUCOBATbh MPSIMOYTOJbHBIN TPEYTOJIbHUK.
Uroro nonyuaem

79 600 + 380 + 696 = 80 676

c11oco60B BbIOpATh TPU TOYKHU TaK, YTOOBI OHU SIBJISIIUCH
BEpPIUIMHAMHU TIPSIMOYTOJIBHOTO TPEYTOJbHHKA.

Ortsert. 80 676 TpsIMOYTOJIbHBIX TPEYTOJHHUKOB.

[TomnipoOyiiTe caMOCTOSITETHHO CIIPABUTHCS CO CJie-
JYIONTUMU 3a/Ia4aMH.
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3amaua 85. Ha HeKOTOpOIl TpPsAMOIl ITPOM3BOJIb-
HO orMevyeHo 10 Todek, a Ha MapaJuiebHON el mpsi-
Moit — 12 Toyek. CKOJIbKO CyIIeCTBYeT TPeYyTrOJTbHUKOB
U CKOJIBKO CYII[ECTBYET YeThIPEXYTOIHHUKOB C BEPIIH-
HaMU B 3TUX TOYKaX?

3anayva 86. [TapasiesiorpamMm repecekaeTcs ABYyMsI
PSIIAMM TI0 JIECATH MPSIMBIX, MTAPaJIeJbHBIX €T0 CTOPO-
HaM.

’// [l L] ] /g

I//////// ///I’
77777771

J/ ] ///I
J/ ] T |
177717711777

177777777771
I/////// [/ |/
[/ [ [/ ///J

/////// L

CKOJIbKO pa3JIM4HbIX MMapasiesorpaMMOB MOKHO Bbljle-
JIUTh B 0Opa30BaBIIeiics ceTke?

3agayva 87. Ha ctoponax tpeyroiabanka ABC oTMme-
TUJIU TOYKH, OTJIMYHbIe OT ero BepiinH: 10 Touek Ha cTo-
pone AB, 11 Touek Ha cropoHe BC 1 12 Touek Ha cTOpoHe
AC. CKOJIbKO CyIIIeCTBYET TPEYTOJIHbHUKOB C BEPIIMHAMHI
B OTMEUYEHHBIX TOUKaX?

3anaya 88. CKoJIbKO BCero CyIliecTByeT TOUekK Iepe-
ceueHus UaroHaseil y BBIIYKJIOTO JeCATUYTOIbHUKA,
ecJI U3BeCTHO, YTO HUKAKWe TPU AUArOHAJIU He Tepe-
CEeKaIOTCd B OHOIT TOUKe?
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(Ecu kakue-To JBe [uaroHaji UMeIOT O0ILyI0 Bep-
IITMHY, TO OHA He CUUTAETCS TOYKOH UX TIepecedeHust, TO
€CTh pacCCMaTPUBAIOTCS JIUITb BHYTPEHHUE TOYKY TTepe-
cedyeHus AuaroHaseil.)

3agaya 89. OT™MeTns M BCe BEPHIMHBI BBIMYKJIOTO
necATuyToabHUKa. CKOJIBKO CYIeCTBYeT He3aMKHYThIX
HecaMollepeceKarouXcss BOCbMIU3BEHHBIX JIOMAHbIX
C BEpPITUHAMH B OTMEUYEHHBIX TOUKAX?

Kom6buHaTopuKa U TeopUus YUcen

B sToMm pa3zaesie 06Cy,Z[I/IM HECKOJIbKO CIOJKETOB, B KO-
TOPbIX TECHO II€PEILJIETEHDI KOM6HHaTOprIe n Teope-
THNKO-4YMCJ/IOBbIE N/EN.

Haunem c CEepHH OYEHDb ITPOCTBIX 3aJa4 Ha AE€JIMMOCTb.

3agaua 90. /lokakuTe, 4TO MPOU3BeEHNE JTIOOBIX
NBYX TIOAPSI/T UAYIIUX HATYPAJIbHBIX YHUCEN JIETUTCS
Ha [Ba.

Pemenne. Tak kak uéTHbIe 1 HEYETHBIE YICJIA YePeLy-
I0TCsI, TO OJTHO U3 HAIITUX YKCes YETHOE, TO €CTh JIeTUTCS
Ha nBa. Torma u mponsBe/ieHNe Ynces 1eJUTCS Ha J1Ba.

3amaua 91. /lokaKuTe, 4TO IIPOM3BEIEHIE JTFOOBIX TPEX
TOJIPSA/T MY IITNX HATYPAJbHbBIX YHCEN JIEJIUTCS HA TIeCTb.

Pemenne. Cpenn Tpéx noapsi/i UAyIMKUX HATypasb-
HBIX YHCeJI €CTb YNCJI0, KOTOPOe JeJIUTCS Ha TPU, U eCTh
YHCJI0, KOTOpOe /iesiuTces Ha /iBa. [loaTtomy nx riponsse-
JleHue JIeJINTCS Ha 1IeCTb.
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3agaya 92. /[okakuTe, 4TO MPOU3BEIEHHE JTIOODIX
YETBIPEX MOAPSIT UAYIINX HATYPATHHBIX YUCEJT IETUTCS
Ha 24.

Pemenue. Bo-miepBbIx, cpei YeTbIPEX TTOAPSII UTY-
MINX HATYPAJIbHBIX YUCEJI €CTh /[BA YETHBIX YHCJIA, OHO
13 KOTOPBIX JieJuTcs Ha yeTbipe. [loaToMy iponsBe/ienie
HaIlIUX YKCeJN JIeJIUTCSI Ha BoceMb. Bo-BTOPBIX, cpeaun
YeTBIPEX MOAPSI UAYITNX HATYPATbHBIX YNCEJT €CTh XOTsI
ObI O/THO YKCJIO, KOTOPOE fieauTcst Ha Tpu. [loatomy mpo-
u3Be/IeHNe HallluX YMcest 1eJINTCs Ha TpU. B utore nosty-
YyaeM, YTO IIPOU3Be/leHNe TOUHO JIeJuTcs Ha 3 - 8 = 24.
ITU pacCyKIeHUsI MOXKHO TTPOJOJIKUTD U JaJIbllle
U TOYHO TakK ke I0Ka3aTh, 4YTO
* pou3BeieHIe JI0ObIX TSATH TOAPS/L UAYIIUX HATY-
pasbHbIX uncen aeauntcs Ha 120;

* NpousBe/leHre JI0ObIX MIECTU MOAPS UAYIINX
HaTypaJIbHbIX ynces aeautcs Ha 720;

* [pou3BeieHe JIOObIX CEMU TIOAPSIT UAYIINX HATY-
paJIbHBIX unces faeautcs Ha 5040;

Ho nagaiite siyuiiie Joka)keM BCe 3TU YTBEPKIEHUSA
pPa3oM, peltuB CJIeAyIONyio 3a/1a4y.

{0

1

3anxaua 93. /lokaxkute, 4TO TpON3BeIeHNE [=]

JOOBIX R TIOJPSIT MTYIUX HATY PAIbHBIX YH-
ceJI IeauTcs Ha k.

Pemenne. HyCTb OOJIbIIIEe U3 YKCET PaBHO n, TOrAa
IMIpon3BEAEHNE HalllUX YMUCEJI PaBHO

n-m-1)-m-2)-..-n—k+1).
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Hawm Hy>kHO 10Ka3aTh, 4YTO OHO AeaunTcs Ha R!. [l pyrumn
CJIOBAMU, HaM HY?KHO ITOKa3aTh, YTO YUCJIO

n-mn-1-n=2)-....(n-k+1)
k!
sBistercs 1ebiM. Ho Mbl 3HaeM, uto 970 pocto CF —

KOJIMYECTBO CIIOCOOOB 13 7 00BbEKTOB BhIOPATh k. A KO-
JITYECTBO CIIOCOOOB — 3TO TOYHO I[€JI0€ YHCJIO.

Bot Tak MOXXHO J0Ka3aTh, UYTO OAHO YHCIO JAEJTUTCS
Ha IPyTroe MPOCTO TIOTOMY, YTO UX YaCTHOE — 3TO KOJIU-
YEeCTBO CITIOCOOOB YTO-TO C/IeJIaTh. A KOJUYECTBO CIIOCO-
60B He MOJKET ObITb HelleJIbIM YnCIoM. V1, Ha MO B3I,
9TO TMOTPsICAOIle KPACUBBIM CIIOCOO JTOKa3bIBaTh Ka-
K1e-To (pakThl U3 Teopun ymnces. CaMblii IpKUii IpUMep
TaKoro nmpuéMa — cjeaylonias 3ajayva.

3anaya 94. CKOIbKO CyIIecTBYeT pa3Jind-
HBIX OYC, COCTOSIIIUX U3 p OYCUHOK OJMHAKO-
BOro pasmepa (re p — 1mpocroe), Kaxaas u3
KOTOPBIX OJTHOTO U3 72 IIBETOB?

Ecsuit oftau Gychbl IepexoisiT B IpyTHE TP TOBOPOTE,
TO 9TO OJTHU U Te 3Ke OYChI, HO TIPU ITOM CUUTAEM, UYTO OYChI
Jie;KaT Ha CTOJIe, TO €CTh ITePeBOPAUYUBATh UX HEJb3S.

[Tpex e yem pemiaTh B 00IIeM BHUJIE, JaBaiiTe MOM-
MEM, KaKOi OTBeT Npu MaJeHbKuX n u p. Hanpumep,
npu n =2 u p = 3. Ectb 1Boe Gyc co BceMu OyCMHKaMU
OJTHOTO 1IBETA!
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u iBoe Oyc, y KOTOpble ojiHa OYCUHKA OJIHOTO I[BETA,
a JiBe Ipyrue — JIpyroro:

Mroro uerBepo Oyc.

Bcerna mosie3Ho niepes TeM, Kak peraTth 3a7a4dy B 00-
II[eM BH/I€, TIOHSTH, KAKOI OTBET TOJIy4aeTCsI B YaCTHOM
cayudae. [Totomy 4TO, KOT/1a BBI TIOJTyYNTE OTBET B OOIIIEM
BU/IE, BBI CMOJKETE TPOBEPUTDH, paboTaeT Jiu Baiia (op-
MyJia Ha 3TOM 4YacTHOM ciydae. Ul eciu He pabGoraer,
3HAYUT, BbI TOYHO TJIE-TO YTO-TO 3a0bLIN YUECTb.

Pemenmne. /laBaiite Tenepb MOIpoOyeM PENIUTh B 00-
mem Buze. Ho cpasy KommyecTBO pasindHbIX OyC TsKe-
JIO TIOCYUTATh, TIOTOMY YTO HY’KHO KaK-TO Y4€CTb, YTO
GyChl, TIepexo/sIye IPyr B APyTra P II0BOPOTE, — 9TO
oy u Te ke Oychl. [ToaToMy maBaiiTe cHavaia OCUN-
TaeM KOJIMYEeCTBO 1iernouek. Ilenouka — 910 Gychl, KOTO-
pble paspe3ain B KaKOM-TO MECT€, TO eCTh 3TO IIPOCTO
OYyCUHKH, BBICTPOEHHBIE B Psifl. Y IIETIOYKHU €CTh HAYaJI0
1 KOHEIT:

2l JOI0s 260, o

CkoJbKO Pa3JIMYHbIX MEITOYEK MOJKHO C/A€/1aTh, €CJIN
JOJIZKHO ObIThH p 6yCI/IHOK, KaKad U3 KOTOPbIX OAHOIO
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U3 n 1BeToB? IJTO coBceM rpocto. [lepBass — so6oro
1[BeTa — © BapUAHTOB, BTOPasi — JII0OOTO 1BETa — 72 Ba-
PHAHTOB, 1 TaK jaasee. Becero nosyyaercst #” pasjinaHbIxX
IIETI0YEK.

Temnepb maBaiiTe MOMMEM, KaK CBSI3aHO KOJUYECTBO
1ernouek u KomaectBo Oyc. Kaskibie 6ycbl MOSKHO pas-
pe3atb B JIOO0OM U3 72 MECT — MEXKIY JIOOBIMU JIBYMSI
6ycuakamu. [109TOMY KasKeTcsl, YTO KOJIMYECTBO IET0-
YeK JIOJKHO OBITh B 72 pa3 G0JIbIile, 4eM KOJIMYECTBO OYC.
Ho 310 HE coBceM Tak, MOTOMY YTO €CTh OYCbI, KOTOPbIE
paspe3aB B pa3HbIX MECTAX, MOKHO ITOJIyYUTh OJTHY U Ty
ke 1enouky. Hampumep, ecint y 6yc Bce OYCHHKHU OJTHOTO
1[BETa, TO T/ie Obl Bbl UX HU pa3pe3asiu, Bbl MOJYUNUTe
OJTHY U TY K€ OJTHOIIBETHYIO IIETIOYKY.

Ecu 661 umciio p He 6bLIO TPOCTHIM, HATIPUMED €CITH
ObI OHO OBLIO YETHBIM YUCIOM, TO OYCHHKU ObI MOTJIH
YepesoBaThCs, U, Pa3pe3aB UX B PA3HBIX MECTAX, MOKHO
6bL7I0 ObI MTOJYYUTh OHY U Ty JKe Iernouky. Ho korma
p — TIPOCTOE YUCJIO, TO TaKasi MpobJeMa ecTh JIUIIb
y onHOIBeTHBIX Oyc. [loToMy uTO, ecyiu Tipu paspesa-
HUY HEKOTOPBIX OYC B PA3HBIX MECTaX TOJIYYaIOTCS O/IU-
HAKOBBIE I[ETIOYKU, 3HAUUT, ITH OYChI IEPEXOIST CaMU
B ce0st Tpu HeKoTopoM TioBopoTe. Ho Toraa B aTux 6ycax
€CTb HEKOTOPasi TIOBTOPSIIOINASICS TIOC/IEI0BATETHHOCTb
OyCHMHOK. 3HAYUT, p NEJIUTCS Ha KOJMIECTBO OYCHHOK
B 9TOI MOBTOPSOIIeicA nocaenoBaresabHocTu. Ho p —
MIPOCTOE, TIOITOMY JIEJTUTCST TOJBKO HA €IUHUILY U HA p.
B nepBoMm ciyuae mosydaem, 4To Bce GYCUHKU OJTHOTO
1[BeTa. A BO BTOPOM — YTO 9Ta «TIOBTOPSIOIIAsICS TIOCIIe-
JI0BATEJbHOCTH OYCUHOK» COCTOUT 13 BCeX OYCHHOK, TO
€CTb JIJISI TOTO, YTOOBI COBMECTHTDb OYChI caMu ¢ COOOIA,
HaM MTPUIILJIOCH C/IEJIaTh TIOHbII KPYT, 8 3HAYKT, HET IBYX
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Pa3HbIX MECT, pa3pe3aB B KOTOPBIX MbI IIOTy4aeM O1HA-
KOBbIE 1[eTIOUKU.

JlaBaiite mmoka 3a0yeM PO OHOI[BETHBIE OYChI 1 Iie-
o4k, Torga Oyc OyJeT POBHO B p pa3 MEHbIIE, YeM
nerouek. HeoiHoBeTHBIX 1eriouek Beero (77 — n), Tak

KaK BCeX 77 LIENI0YeK TOJIbKO 72 IIeM0YeK OJJHOTO I[BETA.
P_
n’ —n
3Ha4NT, HEOAHOIBETHBIX OyC OyIer —p . Ho oxmo-

I[BETHBIX OyC TOKe 7 MITYK. B urore momyuaem, uro
CYIIECTBYET
n’ —n
p

Pa3JIMYHbIX 6yC us p 6yCI/IHOK, KaKad N3 KOTOPbIX
OJHOI'O 13 1 IIBETOB.

+n

n’ —n
Ortser. 5 T Gyc.

Ha Bcsikuii cmyyail MOSKHO TTO/ICTaBUTD B OTBET 72 = 2
u p = 3, 9T0ObI yOEAUTHCS, YTO TIOJIYIUTCS POBHO TOT
OTBET JIJIsl 3TOTO YACTHOTO CJIyd4asi, KOTOPbIil MBI MTOJIy-
YIJIU TTE€PEJT PEIIEHIEM 3a1a4H:

Bot MbI 1 permiig 3a/1a4y, HO T/Ie JKe TyT OOenaHHasT
Teopus uucen? Cmorpute. Mbl 0Ka3anu, 4TO BCETO

P
n J—

CylecTByeT | ——+n | pasnuunbix Oyc. Ho kosmyue-
p

P
n a—

CTBO 6yC — JTO LIeJI0€ 4Y1CJI0. 3Han/IT, n —— — 9TO
P
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1eJI0€ YKCI0. DTO 03HaUaeT, uTo (77 — n) JequTcs Ha p.
W MbI ¢ BaMu TOJIBKO 4TO /IoKa3aau Maiyio TeopeMy
Mepmal

Manas teopema @epma. [lyctb n — HaTypasibHOE,
a p — npocroe unciuo. Toraa (n” — n) nennTcs Ha p.

A 9TO oueHb BaKHOE W HE OYeHb MPOCTOE YTBEP:K-
nenue u3 Teopum umcen. Kpacuso, na? Mbr mpocto
pelIii He caMyto CJIOKHYI0 KOMOMHATOPHYIO 3a/a4y
U CJIy4aiiHO TOKa3ain BaXKHYIO TeopeMy!

JlaBaiiTe 06CyIUM eIé OJNH BayKHbBIN CIOJKET Ha CThI-
Ke KOMOMHATOPUKY ¥ TEOPUU YKCeI. BCIIOMHUM OTISAITH
tpeyroiabuuk [lackasns. Eciu mocMoTpeTs Ha ero mATyio
CTPOKY

Tt 5 10 10 S5 {1,

TO MOKHO 3aMEeTHUTb, YTO BCe 2JIEMEHTDBI, KPOMe KpallHuX,
NIeJIATCS Ha TISITh.
Ecnu mocMoTpeTh Ha ceIbMyIO CTPOKY

1t 7 21 35 35 21 7 {1,

TO MOKHO 3aMeTHUTb, YTO BCe 3JIeMEHTbI, KpOMe KpailHuX,
NIeJIATCS Ha CeMb.
A, HarTpuMep, AJ4 1eCTO CTPOKHU

1 6 15 20 15 S5 1

takoro agdekTa Her.

Ecnu nocMoTpeTh Ha pyTue CTPOKU TPEYrOJIbHUKA
[Tackasisi, TO MOKHO ClleIaTh MPEATIONIOKEHUE, YTO ITO
paboTaet /It BCeX CTPOK C MPOCThIMU HOMepamu. [la-
BaliTe 3TO JJOKa)keM!
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3apaua 95. [[orcax]gme, YTO €CJIU p — IPOCTOE YNCIIO
nl<k<p-1,10 C, nemurca na p.

|
ct —L. 3Hauur,

P Rl-(n—k)!
k
Cp-k!-(n—k)lzpl.

Pemenne. Ml 3HaeM, 4TO

[IpaBasi yacThb 1eIUTCS HA TIPOCTOE YUCIIO P, 2 3HAUUT,
u JieBas yacth jeautca Ha p. Ho uu k!, uu (n — k) na p
He ensarcs (Tak Kak B KaXKI0M U3 HUX BCe MHOKHUTE M
MEHBbIIIE IPOCTOTO YUC/Ia p). SHAYUNT, CS NeUTCs Ha p.

3agayva 96. /lokaxxurte, 4TO ecyivi p — MIPOCTOE YUCJIO, TO
(a+ by —a —bv

JeJTATCS Ha p TIPU JTIOObIX HATYPAJIbHBIX @ U b.

ITepBoe pemenne. Bocrobayemcst hopmysioit 6u-
HoMa HpioToHa

(a+b) —a? -b? =C;)a”‘%+C§a7"2b2 +...+C;‘1abp’1.

Ho B nipenpimytieii 3agaye Mbl OKa3au, 9TO KaK bl
13 OMHOMHUAIBHBIX KO3(MDMOUIINEHTOB c!, C;, ...Cz’1 ze-

JIUTCS HA p. 3HAYUT, U BCE MOJIyYEHHOE BbIPAsKEHHUE Jie-
JIATCS Ha .

Bropoe pemenue. Bocniosibdyemcss Masoii TeopeMoit
DepmMa, KOTOPYIO MbI J0Ka3aJli paHee, pemias 3agaqy 94
1po 6ycbl. MbI 3HaeM, 4ToO

e (@ — a) nenutcs na p;

e (b? — b) nenurcsa na p;

e ((a + by — (a + b)) nenurcs ua p.

Ho torma n
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a@a+by—-(a+b)—(a—a)—b"-b)=
=(d+b)”—d”-b‘”
JCJINTCA Ha p

A TEIEepb pelIMM HECKOJIbKO OJIMMITMA/IHbIX 3a/1a4 110
KOM6I/IHaTOpI/IKe C 9JIEMEHTaMU1 TEOpUU YHCEJI.

3anaua 97. CKOJIbKO CyIIecTBYeT ap HATyPaJbHbIX
qicest, y KOTOPbIX HarMeHblliee 00Iee KpaTHOe PaBHO

50007

Pemenne. [Tockombky 5000 = 23 - 5% 1 oHO MOJIKHO
NIeTUTHCS Ha KaXK/10€e 13 YMCeJl Tapbl, TO pa3IoXKeHne Ha
MIPOCThIe MHOXKUTETN KaKOTO U3 HAITUX YKCes UMeeT
Buz 2 - 3¢, rie 0 < x <3, 0 <y < 4. [I1s1 TOro utoObI HAK-
MeHblIIIee 00IIee KpaTHOE TAKMX YHCET OKa3aJI0Ch PaBHO
5000, Hy>KHO, YTOOBI peaIn30BaIach O/HA U3 JIBYX BO3-
MOKHOCTEI:

* onHo u3 yucen pasHo 5000, a gpyroe uncao — Jio-

6oi1 memresb ynciaa 5S000;

* HM ofHO 13 unces He paBHO 5000, HO B pa3yioKeHun

OJTHOTO W3 YHUCeJI JOJIKEH MTPUCYTCTBOBATH MHOKH-
TeJsb 23, a B pa3oKeHun [PYTOT0 — MHOKUTEND S,

B mepBoM ciryuae BTOpoe Ynciio MOKET ObITh JTFOOBIM
yucyoM Buga 2% - 5%, rne 0 < x < 3,0 <y < 4. To ectb
CymiecTByeT deTbipe BapuanTa st x — 0, 1, 2 nm 3;
u ATh BapuanToB A1 y — 0, 1, 2, 3 unu 4. To ecTb Bcero
cyiectByet 4 - 5 = 20 nenuresneit uncaa 5000.

Bo BTOpOM citydae mostydaem, 4TO HAIIIU YHCIA PABHBI
255" 275 tne 0<m<3,0<n<2, Tak KaK HU OJHO
u3 Hux He paBHO 5000. Takum o6pa3om, ecTb YeTbIpe
BO3MOKHbBIX 3HAUEHUS MEPBOTO YUCIA, U HE3aBUCUMO
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OT 3TOTO TPU BO3MOXKHBIX 3HaU€HUs BTOPOTO yncia. To
€CTb B 9TOM ciy4ae umeetrcs 4 - 3 = 12 BO3MOKHbIX T1ap.

B utore nonyyaem, uto cymiectByet 20 + 12 = 32
napbl HATYPAJIbHBIX YHCEN, Yy KOTOPbIX HanMMeHbIllee
o6iiee kpatHoe paBHo 5000.

OrtBert. 32 napsol.

PAJIbHBIX YKMCIAX UMeeT ypaBHEeHHe

xyz =200 000?

Pemenne. Paznoxum 200 000 Ha ipocTbie MHOXKH-
TeJIN:

200 000 =2-100000=2-105=2-(2-5) = 26.55,

ITO 3HAYUT, UTO Y X, ¥ U Z B PA3JIOKEHUU HA TTPO-
CTble MHOKUTEJIM He MOKET ObITh HUUETO, KPOMe JIBOEK
u natepok. To ectb

x=2¢-50  y=2.5 x=25,

rie a, b, ¢, d, e u [ — 11e/ible HEOTPUIIATEIbHbIE YHUCJIA.
[Tpu sToM

at+c+te=6, b+d+[f=5

IMOTOMY 4TO
xyz — 2a+c+e . 5b+d+f.

JlaBaiiTe TOIIMEM, CKOJIBKO CYIIIECTBYET CIIOCOOOB
<«pacKuAaThy» MECTEPKY Ha TPU CIaraeMbIX, KaxK/0e 13
KOTOPBIX I[eJI0€ HEOTPUIIATeTbHOE YNCI0. 3aMETUM, YTO
9TO PaBHOCUJIBHO 3ajlaue 75 O KOJUYECTBE CIIOCOO0OB
Pa3JIOKUTD IIECTH IAPOB TT0 TPEM PA3HBIM SIUKAM TaK,
YTO HEKOTOPbIE SNUKHI MOTYT OKa3aThCs MyCcThiMU. Kak
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8-7
Mbl 3HaeM, CyIIeCTBYyeT C§ == = 28 croco6oB 3TO c/Ie-

JIaTh.
9y 76

AHaJIOrn4HO NoHMMaeM, uTo cyiecrtsyer C; = 5 = 21
Cr1oco0 «PacKUaThy MATEPKY Ha TPU CJIATaeMbIX, KaK-
JI0€ U3 KOTOPBIX 11€JI0€ HEOTPHULATEIbHOE YUCIIO.

Takum 06pa3oM, MblI IIOJLYYUJIH, 9TO CTh 28 crI0cO60B
BbIOpaTh TPOIKY uncel (; ¢; e). V1 1711 KaxK10r0 13 9TUX
croco0oB cymiecTByeT 21 BapuaHT, Kak BIOPAaTh TPOIKY
(b; d; ). A suaunt, cymectByer Bcero 28 - 21 = 588 Tpoek
uucen (x; y; z) Takux, uto xyz = 200 000.

Ortser. 588 perenmuii.

3anaya 99. Ha crose snexxar 130 pasnaunu-
HbIX KapTouek c unciaamu 502, 504, 506, ...,
758, 760 (1a Kaxk[0ii KapTOYKe HaIMCAHO
POBHO OJIHO YHMCJIO, KAXK/[0€ YNCJIO BCTPeYa-
eTcst POBHO ofivH pa3). CKOJIbKO CyIIeCTBY€ET
croco60B BbIOpATh TPU KAPTOUYKM TaK, YTOOBI CyMMa
4yuces Ha BBIOPAaHHBIX KAPTOUKAX JIEIMJIaCh HA TPU?

Pemenne. /laBaiite pa3bepéMcsi, OT 4€ro 3aBUCHUT,
Oy/lleT Jin JIEJINThCSI CyMMa YKCesT Ha TPU WU He OyJIeT.
Ecau BbI OT Ka)kzoro uncia 3abepere 4acTh, KOTOPast
JIEJIUTCST HA TPU, TO 3TO HUKAK He MOBJIUSIET HA JIeJIH-
MOCTb UCXOHON CyMMbI Ha Tpu. To ecTh eMMOCTb Ha
TPU 3aBUCUT TOJIHKO OT OCTATKOB TPU JI€JIEHUU HA TPH.

Tak kak 501 gemutcst Ha Tpy, TOo ¥y 502 ocTaToK pa-
BeH 1, y 504 ocratok pasen 0, y 506 pasen 2, ..., y 758
paBeH 2, ay 760 ocratok paseH 1. To ecTb, ¢ TOUKH 3pe-
HUS IeJTMMOCTU Ha TPH, MTOCIeI0BATENbHOCTD
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502, 504, 506, 508, 510, 512, ..., 758, 760
MO>KHO 3aMEHUTH Ha
1,0,2,1,0,2,1,0,2,1,0,2, .., 2, 1.

Kak Mbl BUIM, OCTaTKOB He cOBceM IMOpoBHY. /la-
BaiiTe TTOCYUTaEM, CKOJIbKO pa3 BCTPEUAeTCs] KasK/bIi
13 ocTaTkoB. CrpynnupyeM ux 1o TPOHKam

102102102 1021

[Tonyunnoch HECKOTHKO pa3 o {1, 0 2} U eIUHUIIA
B KOHIle. 3HAYUT, eIMHUIL Oy/IeT HA OIHY OOJIbIIIe, YeM
HyJieil u 1Boek. Beero uncesn 130, moaTomy Hyseil u Bo-

ek OyJIeT 1o 12?9 =43, a equnull — 44.

Buaure, B 9701 3a1aue HAM HY KHbI HEKOTOPbIE 3Ha-
HUS U3 TEOPUU YKCEJL.

Bo-1iepBbIx, KaK MbI y3Ke TIOHSIIH, Ha IeJIUMOCTD CyM-
MbI BJIUSIIOT TOJbKO OCTAaTKHU CJiaraeMbIX. Bo-BTOpPBHIX,
ceifuac HaM HY>KHO ITOHSITh, B KAKOM CJIy4ae CyMMa TPEX
yuces Oyzer geantbes Ha Tpu. OUeBU/IHO, UTO CYIIECT-
BYET /IB€ BO3MOKHOCTH:

* Korma Bce octatku oauHakossie: {0, 0, 0}, {1, 1, 1},
{2, 2,2} — B Ka)KJOM 13 3TUX CIyuyaeB cyMma OyaeT
JIeTUTHCS HA TPH;

* KOr/ia OCTaTKM He BCEe OMHAKOBbIE, OHU JIOJI’KHBI
ObITh BCE PA3JUYHbBIE, TIOTOMY YTO €C/IA B JII000M
u3 tpoek {0, 0, 0}, {1, 1, 1}, {2, 2, 2} moMeHATD JIUIIIb
OJINH OCTaTOK, TO CyMMa He Oy/IeT IeJTUThCS Ha TPH.

To ectp HAM MOAXOJAT TOJIbKO TaKM€ YE€TbIpE Bapu-
aHTa:

{0,0,0}, {1,1,1}, {2,2,2}, {0,1,2}.
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Ecan IIoCJIEAHNUE PACCYKAEHUA TIOKa3aJiiCb BaM
CJIMIIKOM CJIOJKHBIMU, TO Bbl MOJKETE IIPOCTO BbINIHNCATD
BCE€ BO3MOJKHbIE TpOfIKH OCTaTKOB:

¢* BCE OAMTHAKOBbIE

{0, 0, 0}, {1, 1,1}, {2,2,2}
* /IBa OJTUHAKOBBIX, & TPETUI OTJIMYAETCS

{0,0,1}, 10,0, 2},
{1,1,0}, {1,1,2},
{2,2,0}, {2,2,1};

* BCe pasHble
{0, 1, 2}.

W mpocTo mocMOTpeB, KaKOl OCTAaTOK OY/IeT Y CyMMbI
Ka)K/IOl U3 TPOEK, MOJIyYUTh, YTO OH Gy/IeT PaBeH HYJIIO
TOJIBKO JIJISI 9TUX BAPUAHTOB

{0,0,0}, {1,1,1},
{2,2,2}, {0,1,2}.

Temnepsp gaBaiite cuntarh. CKOIBKO OyIEeT TPOEK BH/IA
{0, 0, 0}? 910 KOTMUECTBO CTIOCOOOB U3 43 YUCE C HYJTe-
BBIM OCTAaTKOM BbIOpaTh Kakue-TO Tpu. To ecTh CfS.
Croabko ke OymeT Tpoek Buaa {2, 2, 2}. [Toromy uro
y Hac 43 uucaa ¢ octatkoM 2. A tpoek Buza {1, 1, 1}
6ymer C 434 , IOTOMY YTO €IMHUYEK Ha OJ{HY OOJIbIIE, YeM
HYyJIell U IBOEK.

C kosmmuectBoM Tpoek Buja {0, 1, 2} Bcé eré nporie:
ectb 43 croco6a BbIOpaTh 0, 44 crioco6a BbIOpaTh 1
u 43 crioco6a BbiOpath 2. [ToaToMy Takux Tpoek Oyzaer
43 - 44 - 43 mTyKN.
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B urore mostydyaercsi, 4To 0611ee KOJMYECTBO CIIOCO-
60B paBHO

2-Ch+C}, +43-44-43 =

:2‘43-42-41+44-43.42+43.44_43:
3! 3!
_ 3. (2 4241 44 42 4k, 43j
6 6
=43-(2-7-41+44 -7+ 44 -43) =
=43-(14 - 41 + 44 - 50) =
=43 - (574 + 2200) = 43 - 2774 = 119 282.

Otsert. 119 282 cnocooba.

Co caemyonmmu 3a/1a4aMy NOIPoOyiiTe CIPaBUTHCS
CaMOCTOSITENIbHO.

3amava 100. CKoOJIBKO CYIIIECTBYET MECTU3HAUYHBIX
YuCeJ, IESANNXCS HA MSTh?

3amaua 101. Uncio Ha3bIBAIOT RAIUHOPOMOM, ECITU
ero 1udpbl pacroyiokeHbl cuMMeTpuyHo. Hampumep,
yucia 343 u 56 465 sBasiores naauugpoMamMu. CKOJIbKO
CYIIECTBYeT MATU3HAYHBIX YHCEI-TIATIMHIPOMOB, JIeJis-
muxcd ga 15?

3agaya 102. CkoJbKO pa3jIMYHBIX HATYPaJbHbBIX
nenurteneit y uncaa 10 8007

3anaua 103. HaiiquTe KOTMYECTBO BOCh- - oorki’eh
MU3HAYHBIX YHCEJI, TPOou3BeieHne nudp Kax-
JIOTO M3 KOTOPBIX paBHO 16 875.
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Cuutamn HeHyXHoe

BriBatoT Takue 3a/1aun, B KOTOPHIX HYKHO HAlTH KO-
JINYECTBO KAaKUX-TO OOBEKTOB, M COBCEM HETIOHSITHO, KaK
HAIpSIMYIO 3TO KOJUYECTBO MocYuTaTh. M TOraa yacto
BBIpyYaeT MPUEM «CUUTAl HEHYKHOE» — BO3MOKHO,
OKa’KeTCsl, YTO MOCYUTATh BCE OCTAJIbHOE OY/IET IPOIIIE,
4yeM To, 4TO HykHO. Cjeyionine HeCKOJIbKO 3a/1a4 UJ-
JIIOCTPUPYIOT 9TOT MIPUEM Ha MPAKTHUKE.

3agava 104. Urpanbubiii Ky6uK 6GpOCUIN YeThIpe
pa3a. CKOJIbKO CyTIeCTBYeT Pa3JINnIHbIX ITOCJIe/[0BATEb-
HOCTe pe3ysIbTaToB OPOCKOB, B KOTOPBIX XOTsI ObI OJIH
pa3 BCTPeTHJIaCch IIeCcTépKa?

Pemenue. Beero cymectByet 64 = 1296 paznmunbix
MOCJIEZI0BATENIbHOCTEN PE3YJIbTaTOB YETHIPEX OPOCKOB.
W3 Hux HaM He TTOJXOIAT Te, Tle HU Pa3y He BbIaJa Ie-
cTépKa. A TaKuX T0oC/IeI0BaTeIbHOCTEl GPOCKOB OyIeT
5% = 625 mTyk. 3Ha4uT, cyniectByeT 1296 — 625 = 674
pa3JIMyHbIe TTOCIe0BATebHOCTH Pe3yIbTaTOB YeThIPEX
OPOCKOB, B KOTOPBIX XOTsI ObI OIMH pa3 BCTPETUJIACH
IecTEPKa.

OtBert. 674 TToCIIEeOBATEIHHOCTH.

3agaya 105. CKOJIbKO CyIIEeCTBYET CIIOCOOOB U3 Jie-
csat TpodeccopoB U IBAIATH JOIEHTOB COCTABUTH
KOMUCCHIO U3 TISITHA/II[ATH YeJIOBEK, ECJIU B HEll TOJIKEH
6bITh XOTs1 ObI OiMH TTpodeccop?

Pemienne. Mo:xHO, KOHEYHO, TTPOCTO TTepedpaTh Jie-
CATDb CIy4yaeB — Korza mpodeccop poBHO O/IMH, KOTa
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uX 7BQ, .., Korga ux gecAtb. Ho npoie nmocuurarn,
CKOJIBKO CYIIECTBYET CIIOCOO0B BbIOPATh JII0OBIX 15 ve-

JoBek us 30 — Cég , 1 BbIYECTb KOJIMYECTBO CII0CO00B

BBIOpATD 15 UesIoBeK Tak, 4TO CPe/Il HUX HeT HU O[HOTO
npoceccopa — Ci3 . VI cpasy nosrydaeM OTBeT: ng - C;g.

OrTsBeT. Cé(s) —C;S CII0co00B.

3amaua 106. CKOJIbKO CyIIeCTBYeT JAeCATU3HATHBIX
quces, B KOTOPBIX XOTsI ObI [iB€ KaKue-TO U pbl O1u-
HaKOBbI?

Pemenue. /[aBaiiTe BMECTO TOr0, YTOOBI CUUTATD KO-
JINYECTBO MHTEPECYIONNX HAC /IeCITU3HAYHBIX YUCEJI,
IIOCUMTAEM BCe OCTaJbHbIE, YTO B ITOH 3ajaue ceaaTh
ropasno mpoiie! /leiicTBUTENbHO, OCTAJIbHBbIE YNCIa —
9TO Te JIeCATU3HAYHbIE YNCJIa, B KOTOPBIX HU OfHa 11dpa
He TTOBTOPSIETCS IBAYKIBI, @ TAK KaK 1M P BCETO JeCsTh,
3HAYMT, YTO HTO TAKHE YNCJIa, B KOTOPbIE Kaskaast indpa
BXO/IUT POBHO O/IMH pa3. /laBaiiTe mocunTaeM, CKOJIbKO
JKe uxX Oy/Ier.

Ha mepBoM MecTe MOKeT CTOSATH Jiobast mudpa,
KpoMe HyJis, — /IeBATb BapraHToB. [locie TOro, Kak Mbl
BBIOpaN, Kakyio 1udpy MOCTaBUTh Ha IEPBOE MECTO,
OCTaHETCS elé JIEeBATh MUMP U JAEBATh MECT, Ky/la UX
MOKHO IOCTaBUTb B JIIOOOM IOPSIJIKE, TO €CTb BCETO
9! crroco6oB. A 3HAUYNT, BCETO ECATU3HAYHDBIX UYLCEI,
y KOTOPBIX Bce UM PbI pas3andubl, 9 - 9! mTyk.

Terepb, 7151 TOTO YTOOBI TOCYNUTATH KOJUYECTBO TPeE-
OyeMbIX B 3ajlade JKcCeJ, HaJ0 13 OOIIEero KOJIMYecTBa
eCITU3HAYHBIX YKCEJI BBIUECTb He MOAXOAAIe HaM
qHCIIa.
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Bcero cyniectByet 9 - 10° necsiTu3HaYHBIX YHCE. ITO
MOJKHO TIOHSITh U KOMOMHATOPHO — Ha TIEPBOM MeCTe
MOJKET CTOSITh JitoOast 1udpa, KpoMe HyJisl, — JEBITb
BapUAHTOB. A Ha OCTABIIMXCS JIEBSATU MECTaX — Jiiobast
u3 gecsitu nudp. Ho MOKHO 3TO TOCYUTATD U U3 COBCEM
MPOCTBIX cooOpaskenuil. JlecsiTu3HavHbIE YUCTA — ITO
Bce uncsia ot 1 000 000 000 mo 9 999 999 999. To ectb
ato Bce uncaa ot 1 710 9 999 999 999, kpome uucen or
1 1o 999 999 999. 3nauurt, ux BCero

9 999 999 999 — 999 999 999 =9 000 000 000

MITYK.
B utore nmosryyaem, 94TO BCETO CyIIeCTBYeT

9-10°-9-9!=9-(10° -9

NECSITU3HAYHBIX YHCENT, B KOTOPBIX XOTsI ObI /[BE KAKNe-TO
UM PbI OIUHAKOBBIL.

Otser. 9 - (10° — 9!) uncen.

A Teriepb CaMOCTOSITEJIbHO pelInTe cieaylolue 3a-
Jlayn Ha Ty XKe UJIero.

3agaua 107. B andasure HEKOTOPOTO SI3bIKA TISAThH
O6yKB. A CIIOBOM sIBJIsIETCS JI06ast TIOC/IE0BATETHHOCTD
13 1T OYKB, B KOTOPOI#i €CTh XOTsI ObI /{BE OIMHAKOBbHIE
6ykBbI. CKOJIBKO CYIIECTBYET CJIOB B 9TOM SI3bIKE?

3agaua 108. CKOJIBKO CyIIeCTBYeT YeThIPEX3HAYHBIX
YyCes, B 3aMMUCU KOTOPBIX COIEPIKUTCS XOTsI Obl OffHA
iucpa 0?

3agaua 109. CxosbKO CyIIecTByeT MATU3HAYHBIX
Yrces, B 3alMCH KOTOPBIX COMEPIKUTCS XOTSI ObI OHA
yérHas nudpa?
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3amava 110. ABTOOYCHBIIT OUIIET MOKET UMETD JIFOOOI
Homep ot 000000 10 999999. Hazosem ero Homep cuacm-
JUBHLM, €CIT PA3HOCTh KAKUX-HUOY/Ib JABYX COCEIHUX
1udp ero Homepa pasHa 1situ. CKOJIBKO CYIIECTBYET
CYACTJINBBIX HOMEPOB OUJIETOB?

OueHka natoc npumep

COJIEPsKUT POBHO TPU PA3JIMYHBIX THOMUKA,
a Bcero ectb 12 pa3HoBUAHOCTEN THOMUKOB.
B KopoOKe JIesKUT 10CTaTOUHO MHOTO KUH/IEP-
CIOPIIPU30B, MPUYEM B JIIOOBIX BYX U3 HUX
TPOIKM THOMUKOB He OfIMHAKOBbI. Kakoe HanMeHblIllee
KOJIMYECTBO KIMH/IEP-CIOPIIPU30B HYKHO KYITUTD, YTOOBI
I0CJT€ BCKPBITHUS B HUX 3aBE0MO OKA3aJI0Ch XOTsI ObI 110
OJTHOMY 'HOMUKY 13 12 pasHOBUHOCTE?

[Tpesxkie yem HavaTh peliaTh 3a7ady, JaBaiiTe MOM-
MEM, 4ero OT HacC XOTAT. UTO 3HAUUT «HauMeHbIIlee KO-
JITYECTBO YTOOBI 3aBEIOMO OKA3aJ0Ch»? ITO O3HAYAET
cinenyiotiee. IIpenacrasbre, uto oTBeT, Hanpumep, 20.
Torma Ham HY’)KHO, BO-TIEPBbIX, /I0Ka3aTh, uTO 20 KUH-
Jlep-CIOpPTIIPU30B Bcersa cofieps;kat 12 pasiamyHbIX THO-
MUKOB, & BO-BTOPBIX, TpuBecTU IpumMep 1715 19 kunmep-
CIOPTIPM30B, KOTOPbIE He cojieps;KaT Bce 12 pasymaHbIx
rHOMUKOB. To ecTb 3a71aua, M0 CyTH, COCTOUT U3 JIBYX
YyacTeil: Hy>KHO /IOKa3aTh «OIEHKY», YTO eCJId KUHEeP-
CIOpIIPU30B He MeHbIe 2(), TO TOUHO XBATHUT, U TPUBECTH
<IIPUMEP», MOKA3bIBAIONTNH, 4TO 19 MOKET He XBaTUTb.
[TosTOMYy TOBOPST, YTO TaKue 3a7[a4M Ha «OIEHKY TLITIOC
TIpUMEDP>.

A Temnepb maBaiiTe mepeiiiéM K pelieHuro.
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Pemenne. MoskHO HayaTh ¢ pa3bopa CUTyaIluu, KOr/ia
«ILJIOXO», TO €CTh TIOHSITh, KAKOTO KOJIMYeCTBa KUH/EP-
CIOPIIPU30B HAM TOYHO He XBaTUT. YTO 3TO 3a cuTya-
1Us1? ITO KOT/Ia Mbl KYTTUJIA MHOTO KUH/IeP-CIOPIIPU30B,
OTKPBLIM UX BCE, HO TaM IIPUCYTCTBYeT He OoJiee 11 pas-
HOBUIHOCTEN THOMUKOB. /laBaiiTe ocuntaeM, CKOJIbKO
MOKET ObITh KMH/IEP-CIOPIIPU30B, YTO B KAXK/IOM U3 HUX
pasHblii Ha6OP, HO TIPY ITOM Bcero 11 THOMHUKOB.

CKOJIBKO BCETO CYIIECTBYET Pa3JIMUYHbIX HAOOPOB U3
TPEX THOMUKOB, €CJTH MbI BbIOMpaeM Jiuiiib 13 11 pasHo-
BuaHOCTEH? Takux HAaGOPOB

¢ =109 5.
6

ITo 03HAYAET, YTO eCJIn HaliZieHo He 6osee 11 pasimd-
HBIX THOMHUKOB, TO KUH/IEP-CIOPIIPU30B HE MOKET OBITh
oonplie, yeM 165. A 3Hauut, orBer — 166.

Ortsert. 166 kuHIEP-CIOPIIPU30B.

[laBaiite emié pas moiimém, mouemy 166 sipisieTcst
oTBeTOM. MBI J0Ka3aJIH, YTO €CJIX MBI OTKpoeM 165 KuH-
Niep-CIOPIIPU30B, TO MOXKET TaK OKa3aThCs, YTO TaM BCe-
ro OJIMHHA/IATh Pa3HbIX THOMUKOB. [loTomy uTo cyiire-
crByet 165 crroco6oB BeiGpath Tpu rHomMuka u3 11. To
ecTb cyniectByeT 165 pa3mmuHbIX KIH/IEP-CIOPIIPU30B,
B KOTOPBIX MTPUCYTCTBYIOT U 11 pa3HbIX THOMUKOB.
N moskeT Tak oKazaTbcs, yTo KynuB 165 KuHIep-ciop-
MPU30B, HAM TIOTIA/IyTCsl UMeHHO onu. Ho eciu MbI OT-
kpoeM 166 KuHIEP-CIOPIIPU30B, TO TOUHO HANJEM He
MeHee 12 pa3nMUHbBIX THOMUKOB, TOTOMY UTO, UCTIOJIb3YSI
satitb 11 pasymaHbIX THOMUKOB, 60JibIIle, 4eM 165 pasHbIX
TPOEK, MOJYINTh HEBO3MOKHO.
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A Teriepb MorpoOyiiTe CAMOCTOSITENILHO PEIIUTH CJie-
AyIolllre 3a/jlaull Ha «OLeHKY ILJIIOC IIPUMep>».

3agava 112. B memke sexut 100 mapos, koTopbie
oTanYaioTcs TosbKo 1iBeToM: 10 Kpacubrx, 20 cuHUX,
30 sxéntoix u 40 3enénpix. Kakoe HanMeHbIIIee KOJIUYe-
CTBO IIAPOB HY’KHO BBIHYTb U3 MEIIKa, He 3aTJ/IsIIbIBast
B HEro, YTOOBI CPeIN HUX 00s13aTeTbHO OBLIO HE MeHee
25 1MapoB OHOTO I[BeTa?

3anmava 113. B sueiikax Tabmuisr 20 x 15 paccras-
Jgerbl yuciaa 1, 2, ..., 300 B mopsizike Bo3pacTaHus: B Tlep-
BOI1 CTPOKe cieBa Hanpaso ot 1 1o 20, Bo BTOpOil — OT
21 no 40 u Tak nasee.

20
21(22(23|24|25(26|27|28|29|30|31|32|33|34|35|36|37|38|39|40
41 |42 |43 |44 |45 |46 |47 |48 |49 |50 |51 |52 |53 |54|55|56|57 (58|59 |60
61 626364 |65|66|67 |68 |69 |70|71|72|73|74|75|76/|77|78/|79 |80
8182|8384 |85(86|87 (888990 |91|92|93|94|95]|96]|97 |98 /|99 |100
101102103104 105|106 107|108 109|110 |111|112|113 |114|115|116|117|118 119|120
121(122(123(124 (125|126 127|128 129|130|131|132|133|134|135|136|137|138 139|140
141142143 (144|145 (146|147 148|149 (150|151 |152 {153 154 |155|156 |157 |158 159 {160
161(162|163(164|165(166 167|168 |169|170|171|172|173|174|175|176|177|178|179|180
181(182(183(184|185(186|187|188|189(190(191|192{193|194|195|196|197|198|199|200
201|202 |203 {204 |205 {206 {207 {208 |209 (210|211 {212|213|214|215|216|217|218|219|220
221(222|223|224 225|226 227|228 229|230 231|232 233|234 235|236 |237|238 239|240
241 (242|243 |244 245|246 |247 |248 |249 (250 |251 |252 253|254 | 255|256 (257|258 259|260
261 (262|263 (264 |265 |266 [267 |268 |269 (270 |271 272|273 |274|275|276|277|278 279|280
281 (282|283 (284 285|286 287|288 |289 (290 |291 292 293|294 | 295|296 297|298 299|300

Dumrka Havyaia ABMKeHNe U3 KieTku 1 u, mepexoms
B COCe[HUE TI0 CTOPOHE KJIETKH, B KOHIIe KOHIIOB T10TaJia
B kieTky 300. Uemy paBHa HamMeHbIIIass BO3MOXKHAs
CyMMa YHces B KJIeTKaX, B KOTOPbIX ToObIBasIa puika?
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3agava 114. Ha sk3aMeHe 10 aHTJINIICKOMY SI3BIKY
BOCBMU IIKOJTHHUKAM ObLI MPEIJIOKEH TECT, COCTOSI-
Ui 13 HECKOJIBKUX BONPOCOB. VI3BecTHO, 4TO /1106bIe
ISTh IIKOJIbHUKOB OTBETUJIM BMECTe Ha BCE BOIIPOCHI
(To ecTb Ha KakIbIil BOIIPOC XOTsA Obl OJIUH U3 HUX JAJl
MPaBIJIbHBIN OTBET), a JIT0ObIe YeTbipe — HeT. [1pu kakom
MIHIMaJIbHOM KOJIMYECTBE BOIIPOCOB TaKOE MOTJIO MPO-
n30iTH?

3amaua 115. B commanbhoii cetu Druzhby.net
3aperucrpupoBanuch 2000 monb3oBaTesneit. Kaxkabrit
M3 HUX OTHpaBuJ 3anpoc Ha aApyxk0Oy 1000 npyrux
3aperucTpupoBaHHbIX. /[Ba yemoBeKa OOBSIBISIIOTCS
NIPY3bsiMU, €CJTi 062 OTIPABUJIN 3aIIPOCHI IPYT JAPYTY.
Kakoe HanMeHblllee KOJMYECTBO TIap Apy3eil MOTJIO
oOpa3oBaTbCs?

Uucna PuboHauuu

MpbI ysKe rOBOPUJIN HEMHOTO PO uncyia DuboHayun
B IVIaBe 4 ¥ Jake OKa3aJu B 3a1ade 65 CBI3b MEKIY
HUMU U YHCJIAMI COYETaHMI. A B 9TOM pas/iesie oCMOo-
TPUM HEKOTOPBIE 3a/[a4l, PElIeHe KOTOPHIX CBOUTCS
K ynciaaM DubdoHauyn.

3agaua 116. CKOJIBKO CYIIECTBYET AeCATHOYKBEH-
HBIX CJIOB, KOTOPBIE COCTOSIT TOJbKO 13 OYKB A 1 b 1 He
cozepskar aAByX OykB b moapsin?

Pemenne. O603HauNM yepes X, KOJIUIECTBO n-OyK-
BEHHbBIX CJIOB, COCTOSIINX TOJbKO 13 OYKB A 1 b u He
comep:kanux a1Byx Oyks b moxapsia. Torga
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x,=2: ADB,

x,=3: AA, AB, BA,
x,=5: AAA, AAB, ABA, BAA, BAB,

3

JlaBaiiTe MONMEM, KaK CBsI3aHbI MEXK/y COOOII ire-
MEHTBI ATOH 1TocsIe0BaTebHOCTH. Kakmoe n-6ykBenHoe
CJI0BO HaumHaeTcs 6o ¢ 6yKBbI A, 1160 ¢ 6ykBbI B.
Ecom oHo HaunHaeTcst ¢ GyKBbI A, TO iajiee MOKHO Hallu-
catb mo60oe (n — 1)-6yKBEHHOE CJI0BO, COCTOSIIIEE TOJIbKO
u3 6ykB A u B u He conmep:kaiiee 1ByX OykB b moapsi.
Ecou ske oHO HaunHaetcst ¢ OyKBbI b, To BTOpast 6yKBa
noskHa 661Th A (motomy uto aBe 6ykBbl b noapsaza uatu
He MOT'yT), a OCJIe 9TOM GYKBbI A MOKHO y’Ke HallucaTh
mo6oe (n — 2)-OyKBEHHOE CJI0BO, COCTOSILIEE TOJbKO U3
6ykB A u b u He comep:karee 1ByX OykB b moapsiz.

Taxum o6pasoM MbI IOKa3alu, 4To X, = X, + X,
[TosaTomy

9°

x,=x,+tx,=5+3=§
x;=x,+x,=8+5=13;
X, =x,+x,=13+8 =21,
x,=x,+x, =21+ 13 = 34;
X, =%, x5=34+ 21 =55;
X, =x3+ x, =35+ 34 =89;
X, = Xy + 2, =89 + 55 = 144.
3uauuT, cymiectByeT 144 mecsaTuOyKBEHHBIX CJIOBA,
COCTOAIIUX TOJIBKO 13 OYKB A n B u He comepkainux
IByX OykB b mompsiz.

OrtBer. 144 cnoBa.

Jlerko 3amMeHuThb, YTO TIOCIEOBATENBHOCTD U3 TIpe-
NbITyIIel 3a1aun coctonT u3 unces MuboHauym:
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x, =F x, =F x =F

1 ¥ 2 g i n n+2’

A 3HAUUT, TIOKA MbI PENIAJN TIPEAbIIYIIYIO 33124y,
MbI JIoKa3ayiu OoJiee 001Ul (haKT.

3amava 117. /lokakuTe, 4TO KOJTMYECTBO 1-OyKBEH-
HBIX CJIOB, COCTOSIIIIUX TOJIbKO 13 OyKB A 1 b u He comep-
Kanux AByx 6yks b moxapsan, pasHo F, .

Pemenue. B nipenbiayiei 3a1aue Mbl TOKa3aan, 9TO
KOJIMYECTBO TAKUX CJIOB PABHO X, Y I[P 5TOM MbI 3HAEM,
urox, = F ,.

3agaya 118. Ha nepBoii kieTKe MJIUHHON JIEHTDI,
COCTOSIIIEN U3 KJIETOK, CUJIUT Ky3HEeUnK. Pa3 B MUHYTY
Ky3HEUHK MpbITaeT OO0 Ha COCEIHIO KJIETKY CIIpaBa,
Jnb0 Ha KJIETKY, HaXOSIIYIOCS CIipaBa uepe3 OIHY.
CKOJIBKMMH CII0CO0aMU Ky3HEIHK MOJKET J100PaThCst
10 M-U KJIETKU JIEHThI?

Pemenne. O603HaunM UCKOMYIO BEIUNUMHY Yepes d, .
Hasaiite 1moiiMéM, YeMy paBHO ¢ IIPU MAaJIEHbKUX 7.

Ecimu n = 1, ToO HaM HYKHO O6PAThCS 10 TIEPBOit
KJIeTKU, B KOTOPBII MbI U TaK M3HAYAJIbHO CTOUM, TO
ectb a, = 1.

Ecau n = 2, To HaMm HY’KHO 106paThCsi 0 BTOPOI
KJIETKU. JTO MOXKHO C/IeJIaTh, TOJbKO €CJIM Mbl B IIep-
BYIO MUHYTY IPBbITHEM Ha COCEIHIOI KJETKY, TO eCTb
a,=1.

Eciu n = 3, To HaM HY’KHO J06paThCs 10 TPEThe
KJIETKU. DTO MOKHO C/IeN1aTh JTMOO Cpa3y MPbITHYB Yepe3
OfTHY, OO C/IeJIaB /IBa MPbDKKA HA COCEHUE KJIETKU,
TO €CTb d, = 2.
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Ecnu n = 4, To HaM HY’KHO 06PATHCS 0 YE€TBEPTOI
kjIeTku. /laBaiitTe MOMMEM, Tie MbI MOTJIM OBITH TIEPE]
TIOCJIETHUM MTPBIKKOM: JINOO MbI OBLITH Ha TPEThEN KJIETKE
U TIPBITHYJIN HA COCE/THION0, TGO ObLTI Ha BTOPOU 1 ITPHIT-
nyau yepes oany. [lostomy a, = a, + a, =2+ 1 =3.

AHAJIOTUYHO paccysk/asi, Mbl IOHUMAEM, UYTO B 1-10
KJIETKY Ky3HEUMK MOJKeT IOIacTh 3a OJUH MPbIKOK
60 us (n — 1)-it knerku, 6o us (n — 2)-it. Illoatomy
a,=a,, +a, , YIUTbIBas TO,4TO a, = a, = 1, 1I0/1y4aem,
uroa, = F.

Orser. I, crioco60B.

A Teriepb norpobyiiTe caMOCTOSTENbHO PENTUTh Ta-
KYyIO 3a/1a4y.

3agaya 119. CKoJIbKO CyIiIecTBYeT ClIocO00B, IBUTA-
ACh IO CTPeJIKaM, 100paThcs U3 TOUKU A B TOuky B, ?

B: B Bs B, By

N > o

A B: B Bs Bs Buo

A Tenepb nopetluanTe camu

Bot MbI 1 ofionum Kk KoHILy. K aToMy MOMEHTY MbI
06CYIUI MHOYKECTBO KOMOMHATOPHBIX U[IEi 1 METO/IOB
1 oTpelasiu 6osiee COTHH 3a/1a4. Terepb CTOUT TPOBEPUTD,
HACKOJIbKO XOPOIIIO Y Bac MOJy4YaeTcsl PenaTh 3a/[auu.

B aTom paspese cobpanbl 3a7iauM /1JIsi CAaMOCTOSI-
TeJIbHOTO pelleHus. S mocrapascsi OTCOPTUPOBATh UX
JIIS1 Bac OT IIPOCTBIX K CJIOXKHBIM, HO He BCerja To, 4YTo
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Ka’keTcsl TTPOCTbIM MHe, OKasKeTcsl IIPOCTO U JIJIs1 Bac.
[TosTomy He paccTpauBaiiTech, eciau Kakue-TO 3a/a4u
y Bac He TIOJYUYUTCst OBICTPO PEIUTD.

3agaya 120. Kak u3BecTHO, B COBpEMEHHbBIX aBTO-
MOOUIBHBIX HOMepax Poccum paspenieHo UCIOIb30-
BaTh Juiib 12 6YKB, KOTOpPbIe UMEIOT aHAJIOTH B JIATHH-
ckom andasure, — A, B, E, K, M, H, O, P, C, T, ¥
1 X. CKOJIbKO pas3IMIHbIX aBTOMOOMJIbHBIX HOMEPOB
MTOTEHITUATbHO BO3MOXKHO B Ka)XK/[OM PETUOHE, eCJIU
HOMEP JIOJIKEH COCTOSITh U3 TPEX OYKB U TPEX 1udp:
cHavaJja uaét 6yKBa, 3aTeM TpU 1UdpPBHI, a 3aTEM ené
1iBe OYKBBI?

A123BC

3agaua 121. Ha xondepenmuu coobpanuch S0 yué-
HbIX. Kaskaplil moskas pyKy POBHO IISITH KOJLJIETaM.
CKOJIBKO BCETO PYKOIOXKATHIl CAYyYnIOCh Ha KOH(De-
PEHITUN MEXTY YIEHBIMU?

3agaua 122. Ha riioGyce mposezienbl 17 mapaJsiieseit
u 36 mepuananos. Ha ckosibKo "acTeit oHU pa3iesisiioT
MOBEPXHOCTH T100Yyca?

3anaua 123. CKOJIBKO CyIIEeCTBYeT Pa3JIMuHbIX Tpe-
YTOJIbHUKOB C IeJIBIMU CTOPOHAMHU, TIEPUMETP KOTOPHIX
pasen 207?

3anava 124. HailinuTe KOJIM4YeCTBO MPSAMOYTOJIbHU-
KOB CO CTOPOHAMH, TTapasieJbHbIMUA OCSIM KOOP/AMHAT,
Takux, uto Touka (20; 30) coxepsxurcsa sayTpu (1O He
Ha TPaHUIIE) KaXI0T0 U3 HUX, a aGCLUCCHI U OPANHATHI
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BEPIIUH SBJIAIOTCS HATYPaJbHBIMU YUCTAMU, HE TIpe-
Bocxomammmu S0.

3aaaua 125. Y Bacu ecTb 1ieCTb KHUT 110 MAaTEMATHUKE,
a 'y Banu — neBarb. Bece 15 kaur — pasubie. CKOJIBKO
CyIlecTByeT croco6oB /st Bacu n Banu o6MeHsATHCS
JIPYT C IPYTOM TPeMST KHUTaMM?

3anava 126. B cembe 1BO€ B3POCTBbIX U YETBEPO JIe-
teil. CKOJIBKO CYIIECTBYET CIOcCOO0B BbIOPATh U3 HUX
YeTBEPDIX JIIO/IEN /IJIST TOXO0/1a, CJIU HYKHO, 4TOOBI Cpein
HUX ObLI XOTSI ObI OAMH B3POC/IbIIT?

3agayva 127. B cranapTHOM IOMUHO Ha TTOJIOBUHKAX
JOMIHOIIIEK ObIBAET OT HYJIS [IO TECTU TOYEK, U BCETO
B KOMILJIEKTe 28 Pa3HbIX JTOMUHOIIIEK:

|
[
[
l
.
&
o=

&
T
[o-:
L2
[ :
&
[

CKOJIbKO JOMUHOIIIEK Oy/eT B KOMILIEKTE, T1e Ha
MTOJIOBUHKE BO3MOKHO OT HYJISI JIO CTa TOUEK?
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3agaua 128. CKoJIbKO CyIIECTBYET CIIOCOOOB cOCTa-
BUTb KOMUCCHIO U3 JIEBSITH YeJIOBEK, BBIOMPAsi €€ YIeHOB
U3 JIECSITU CYTIPY’KECKUX TIap TaK, YTOObI YJIEHbI O/THOI
ceMbU He MOTJIM BMECTe OKa3aThCsl B KOMUCCUU ?

3apaua 129. B rpymre geTckoro cazia nsith MaJlbuuKOB
u 1mecthb aeBoyek. CKOJIbKO CYIECTBYET CIIOCOOOB UM
BBICTPOUTDHCS B OYEPEIH B CTOJIOBYIO TaK, YTOOBI HUKAKUE
JIBa MAJIbUMKA U HUKAKUE /[BE IEBOYKHU HE CTOSIIIN PSIZIOM?

3agavya 130. CKOJIbKO CyllecTByeT HAaTypaJibHbIX
qucen ot 1 o 1000, mecaTmyHas 3anmuch KOTOPHIX He
COMEPYKUT ABYX OAMHAKOBBIX I[P, CTOSAIINX PSIIOM?

3amaua 131. Jlazps cToUT Ha JIEBOM II0JIE€ KJIETUYATOI
nosiocku 1 x 10. 3a xoz1 eit MOKHO CIBUHYTHCS Ha JTI000€
KOJINYECTBO KJIETOK BIIpaBo. CKOJIBKO [IJIsl HEE CYIIeCT-
BYET CITI0CO0O0B 0OPaThCs /10 KPaitHero mpaBoro MmoJist?

3anava 132. B 6ackeT60/IbHYIO CEKIUIO XOIAT IECATh
MIKOJIBbHUKOB. CKOJIBKO CYIIECTBYET CITIOCOO0B Pa3OUThH
UX Ha /IB€ KOMAH/IbI 110 TISITh Y€JI0BEK?

3amaua 133. CKOJIBKO CYIIECTBYET CIIOCOOOB pas-
pe3arb KJIeTJyaTylo JieceHKY BbicoToil 10 KyreTok




O MAXMATAX, HIAPAX 11 BYCAX

Ha 10 npssMoyronbHUKOB ¢ padmepamu 1 x 1,1 x 2,1 x 3,
ey 1 %107

3agava 134. Y manbunka math apyseil. Kaskabiii
JleHb B TeueHWe CeMU JHell HeleJau OH IpUrJaliaer
K cebe B TOCTHU JIJIs1 UTPbI B HOBYIO HACTOJIBHYIO UTPY
KaKUX-TO TPOUX M3 HUX TaK, YTOObI KOMITAHUS 32 HEJIENIO
HU pa3y He MoBTOopsiyiach. CKOJBKO Y HETO CYIIECTBYET
CI10co60B 9TO CEeIATh?

3agayva 135. Uemy paBHa cyMMa BCeX MATU3HATHBIX
YuceJl, KOTOpPbIe MOKHO TIOJIyYUTh BCEBO3MOKHBIMU Tie-
pecranoBkamu uudp 1, 2, 3, 4, 5?

3anmava 136. [To ropusoHTaabHOMY KETOOY B OTHOM
HATIPaBJIEHNHU HA OZIMHAKOBOM PACCTOSTHUH JIPYT OT JIpyTa
KaTSTCS MSITh OJJMHAKOBBIX apoB. HaBcTpeuy um KatsaT-
cs1 eTlfé ceMb TaKUX Ke IapoB Ha TOM K€ PACCTOSTHUH JIPYT
ot aipyra. CKopocTH BceX MIapoB OMHAKOBbL. I1pu cTosK-
HOBEHUHU JIBYX IIAPOB OHU PA3JIETAIOTCS B MPOTUBOIIO-
JIO3KHBIE CTOPOHBI C TeMU JKe CKOPOCTIMU. CKOIBKO BCETO
CTOJTKHOBEHUI TTPOU30UAET MEKY TUMU TIapaMu?

3amaua 137. CKOJIBKO CYIIECTBYET CIIOCOGOB Tpe-
craButh uncyio 1000 B Busie cyMMbI TPEX HATYPaATbHBIX
cnaraeMbIx? /IBa mpe/cTaBIeHNs, OTIMYAONMecs T10-
PSIIKOM CJIaTaeMbIX, CAUTAIOTCS PA3JIMIHBIMU.

3agaua 138. CKoJIbKO CyIIIECTBYET CIIOCOOOB PACCETUTh
JIeCSITh CTY/IEHTOB 110 YeTbIPEM KOMHAaTaM: OJTHOMECTHOM,
JIBYXMECTHOM, TPEXMECTHOU U YeThIPEXMECTHOM ?

3agava 139. CKOIbKO CyIIECTBYET NeCATU3HAYHbBIX
quces1, cyMMa udp KOTOPbIX paBHA YETHIPEM?
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3agava 140. IIpsMoyronbHbBIN MapaJsiesenuries
10 x 20 x 30 pas36but Ha exuHUYHbIE KyOUKH. CKOJIBKO
Terepb MOKHO BbIIEJTUTh B HEM ITPSIMOYTOJIbHBIX MTapaJ-
JIeJIeTIATIe/IOB?

3agava 141. B kietuarom npsimoyrosibHUKe 2 X 3
MOKHO BBIIEJTUTH JIECATH MPSIMOYTOJIBHUKOB, COCTOSI-
MUX 13 YETHOTO KOJIMYECTBA KJIETOK.

__J SN § SR §
I | (™

A KaKoe KOJMYECTBO IPSIMOYTOJIHHIKOB, COJEPKa-
X YETHOE KOJIMYECTBO KJIETOK, MOXKHO BBIJETUTD
B KJIETYATOM IPSIMOYTOJIbHUKE 4 x 97

3anava 142. CKoJbKO CylllecTByeT pa3jnyHbIX Ba-
PUAHTOB PACKpacKu rpaHeil KyOMKa B JaHHBIE IIECTb
1BeToB (110 OJTHOI TPaHy KasKI0r0 1IIBETA), EC/IM CYUTATh
pacKpacku, OTJIMYAIOIINECS JIUIIb ITOBOPOTOM KyOHKa,
3a OJIUH U TOT K€ BAapUaHT?

3anaua 143. Kakux gecaTn3HayHbIX YnUCes OOIbIIe:
He JIeJIANUXC Ha S WK TeX, Yy KOTOPbIX HU TIepBasi, HU
BTOpas 1udpa ciaeBa He SIBJSIOTCS MSATEPKAME?

3amaua 144. Ky6 5 x 5 X 5 cocrout us 125 equHuy-
HBbIX KyOHMKOB. B 1IeHTpe OHOro M3 yII0BbIX KyOMKOB
cUIUT Ky3HednK. Kasky1o MUHYTY OH TIPbITAET B IIEHTP
COCEIHETO TI0 TPaHu KyOMKa TaK, YTOOBI PACCTOSTHIE 110
CTapTOBOI TOYKM yBeNTNYNBATIOCHh. CKOJIBKO CYIIECTBYET



O MAXMATAX, HIAPAX 11 BYCAX

Pa3JIMYHbIX MApIIPYTOB, 10 KOTOPbIM Ky3HEYUK MOKET
JIOTNPBITATD /10 KyOUKa, TPOTUBOIOJIOKHOTO UCXOTHOMY ?

3agaua 145. CKOJIBKO CyIIeCTBYET CEMHU3HAYHBIX Y-
CeJl, B IECSITUYHON 3aMCh KOTOPBIX MOTYT BCTPETUTHCS
TosIbKO 1udpbl 1, 2, 3 U 4, TAKUX, YTO B HUX KasK1ast
crenytoias 1udpa He MeHbIIIe TPeIbIIyIIei?

3anaya 146. CKOIbKO CyIIIeCTBYeT CIIOCOO0B 3aKPbITh
YyeTblpe BaKaHCUU HA YeTblpe pasHble JTOKHOCTH MPU
YCJIOBUH, YTO HYKHO BBIOPATD IBYX MY KUMH U [IBYX SKEH-
II1H, €CJIN €CTh IeCSITh KaHAUATOB, KOTOPbIE MOAXO/IST Ha
BCe TTO3UIINH, — YETbIPe KEHITUHBI U IIIECTEPO MY KUMH?

3agaua 147. CKOIbKO CyIIIECTBYET CIIOCOOO0B 3aII0THITh
Tabnuiy 4 x 4 HyJISIMA U €IMHUIIAMU TaK, YTOObI CyMMa
YKCelT B KyKI0H CTPOKE 1 KasKIOM CTOJIONE ObLiia Y€THOI?

3amaua 148. CKoabKO CylIecTByeT pa3IuIHbIX CIIO-
co00B pacKpacuTh BCe CTOPOHBI MPABUJIBHOTO TISATH-
YTOJTbHUKA, KaXK/IyI0 B O/INH 13 BOCbMHU JIAHHBIX I[BETOB,
€CJIN PACKPACKU, KOTOPbBIE TIEPEXO/ISAT IPYT B APyTa Mpu
ITOBOPOTE, CANTAIOTCS OANHAKOBBIMH ?

3amaua 149. Ky3neunk npbiraeT 1o BepiinHaM 1pa-
BUJIBHOTO TPEYTOJbHUKA, IIPhITas Kak/blii pa3 B OLHY
u3 coceqHux BepuH. CKOJIbKO CYIIECTBYET CII0CO60B
eMy a) 3a IeCATD IIPbLKKOB; 6) 32 THICAUY IIPBIKKOB Bep-
HYThCsI B BEPLIMHY, 13 KOTOPOI OH HayaJj?

3agaua 150. [Tayyok cuauT Ha KjaeTdaToir Oymare
1 XOYeT IPOIIOJI3TH TI0 JIMHUSAM CETKU Iy Th JInHbI 10,
3aKOHYMB €ro B TOH JKe TOUYKe, N3 KOTOPOW OH Hadvall.
CKOJIBKO CYIIIECTBYET CIIOCOO0B €My 5TO CIeJIaTh?
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PELLEHNA 3AAAY

4. OtBer. 6.
JlaBaiiTe repevrcIuM BCe BO3MOXKHBIE TI0CJIEI0BA-
TEJIbHOCTH:

KoH(beTa —> TIPSTHUK —> OyJI0UKa
KoH(pera — Gy09Ka —> TPSTHUK
MPSHUK — OyJI0uKa — KoHdeTa
NPSIHUK — KoH(peTa — Oysouka
6yJsiouka — KoHpeTa — PSTHUK
OyJIouKa — NMPSHUK — KOHDeTa

3HaYUT, BCETO CYIIECTBYET IIECTh PA3JTUIHBIX TTOCIe-
IOBATEJIbPHOCTEN TTOeIaHN CIIaLOCTEN.

5. OT1Ber. 8.
[Tocite TpéX GPOCKOB MOTYT IOy YUTHCS TAKHUE ITOCJIe-
JIOBATEJIbHOCTU:

OpEJI — OPEJT — Opéen
OpEJ1 — OpEJl — pellKa
OpEJI — pelrKa — Opén

OpéJ1 — pellika —> pelika
peliKa — opén — opén
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penika — opés — pelika
pelka — pelika — opén
pellIKa — penrka — pelrka

[Tosmyunim BoceMb Pa3IMIHBIX MOCAEN0BATETBHO-
CTell.

6. OtBer. 36.

[TponymepyeM BceX y4acCTHUKOB TypHHUpaA. TeHHU-
cuct #1 foJKeH chIrpaTh € KaXKIbIM M3 TEHHUCHUCTOB
#2,#3, #4, #5, #6, #7 u #8 — cemb urp.

Tennucuct #2 noJKeH ChITpaTh ¢ KaXKIbIM U3 TE€H-
HUCKUCTOB # 1, #3, #4, #5, #6, #7 u #8, Ho Urpy MexIy
TeHHUCUCTaMU #2 u #1 MbI y)Ke MTOCYNUTATH, TTO3TOMY
3/1eCh TOJIBKO IIIECTh HOBBIX UTP.

Y tennuncucta #3 HOBbIe UTPHI OYAYT C KasKIbIM U3
TEHHUCUCTOB #4, #5, #6, #7 u #8 — narp urp.

Y tennucucra #4 HOBbIe UTPbI OyAYyT ¢ #5, #6, #7
n #8 — yeTbIpe UTPHL.

Y #5 — c #6, #7 u #8 — Tpu urpshL

Y #6 — c #7 n #8 — nBe UTPHI.

Y #7 — tonbko ¢ #8 — onHa urpa.

A g TenHucuCcTa #8 BCe UTPBI MbI Y3Ke TTOCYUTAIIN.

B utore nosiy4yaem, 4To 3a BpeMsi TypHupa Gyzer mpo-
BeJ/IeHO

7+6+5+4+3+2+1=236
Urp.
7. OtBer. 10.

Ecnu WBan nossan AHio u Bopio, To B KauecTBe
TPETbETrO TOCTSI MOKET OBITh KasK/bIil U3 TPEX OCTaB-
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mmxcs apyseir — Bacsg, 'oma u /lama. To ectb B aTOM
clly4ae ecTb TPH criocoba BbIOpaTh TPEX APY3eii:

Awnsi, bops, Bacs;
Ans, Bops, Tomia;
Amns, Bops, [lama.

Ecau MBan nossan AHio, HO He 11o3Ban bopio, To
y HEro eCThb TPH cItocoba BbIOPATh JIBYX JIpy3eii u3 TPEX
OCTaBIITIXCST:

Anga, Bacs, T'omra;
Ang, Bacs, [lamia;
Amng, T'oma, [lamra.

Ecau MBan He mo3Bas AHIo, HO T103Ban bopio, To
y HETO OIISITh €CTh TPH CI10co6a BbIOPATh ABYX JPy3eit
13 TPEX OCTABUINXCA:

Bops, Bacs, Tomia;
bops, Bacs, [lama;
bops, T'oma, lamia.

Ecnu MBan He no3BaJ Hu AHI0, HU Bopto, To y Hero
eCTh JIWIITh OJIH CII0CcO0 T03BaTh TPEX Npy3eil — Mpu-
[JIACUTH BCEX OCTAIbHBIX:

Bacs, T'omra, /amra.

[Toatomy cymiectByet 3 + 3 + 3 + 1 = 10 pa3jmuHbIX
CII0cO00B BBIOPATH TPEX APY3€il U3 TSATH.

8. OtBer. 36.

Ecnmn nmepBoe ciaraemoe paBuo 1, To cymma BTOpO-
ro U TpeThero cjaraeMbix paBHa 9. A yncio 9 MOKHO
IIPEJCTaBUTH BOCEMbIO CITOCOOAMU B BUJIE€ CYMMBI IBYX
cJlaraeMbIX:
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9=1+8=2+7=3+6=4+35=
=5+4=6+3=7+2=8+1.

Ecnu mepBoe cinaraemoe paBHO 2, TO CyMMa BTOPOTO
u TpeTbero — 8. A uncsio 8 MOKHO MPe/ICTaBUTDh CEMbIO
crocob6aMu B BHJI€ CYMMBbI JBYX CIaraeMbIX:

8=1+7=2+6=3+5=4+4=
=5+3=6+2=7+1

Ecsu mepBoe paBHO 3, TO cymMMa BTOPOTO U TPETh-
ero — 7. A 7 MOKHO TIPe/ICTaBUTD IIECTHIO CITIOCOOAMU:

7=1+6=2+5=3+4=
=4+3=5+2=6+1.

Ecnu nepBoe paBHO 4, TO cyMMa BTOPOTO U TPETh-
ero — 6. A 6 MOKHO MTPEICTAaBUTD TSATHIO CIIOCOOAMU:

6=1+5=24+4=3+3=4+2=5+1.

Ecsiz mepBoe paBHO 5, TO CyMMa BTOPOTO W TPETh-
€ro — 5. A 5 MOKHO TIPe/ICTaBUTh YE€THIPbMsI CIIOCOOAMU:

0=1+4=2+3=3+2=4+1.

Ecnu nepBoe paBHO 6, TO cyMMa BTOPOTO U TPETh-
ero — 4. A 4 MOKHO TIPeICTaBUTh TPEMsI CIIOCOOaMMU:

4=1+3=2+2=3+1,

Ecnm nmepBoe paBHO 7, TO cyMMa BTOPOTO U TPETh-
ero — 3. A 3 MOJKHO TIPeICTaBUTh ABYMS CITIOCOOAMM:

3=1+2=2+1.

Ecnu nepBoe paBHO 8, TO cymMMa BTOPOTO U TPETh-
ero — 2. A 2 MOXKHO TIpe/ICTaBUTD JIUIIIb OHUM CIIOCO-
6om: 2 = 1 + 1. A TaK KaKk BTOPO€ U TPETbe CIaraeMbie
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HE MEHbIIIE €/IUHUILbI, TO IIEPBOE HE MOJKET ObITb 6OJIbIIIE
BOCbMM.
B utore IIOJIy4a€eM, 4YTO CyLIECTBYET

8+7+6+5+4+3+2+1=36

croco6oB TpeacTaBuTh 4ncyao 10 B Bume cyMMbl TPEX
HATyPaJTbHBIX CJaraeMbIX.

9. OtBer. 27.

Pa3o6béM Bce BO3MOKHDIE TPEYTOJIbHUKHI Ha YEThIPE
I'PYIIITbI B 3aBUCUMOCTH OT UX Pa3MePOB.

Cy1iecTByeT AecsATb TPEYTOJbHUKOB €IMHUIHOTO
pasMepa «yIJIOM BBEPX»:

U elll€ IIeCTh «YTJIOM BHU3»:

[Toaromy Bcero ectb 10 + 6 = 16 TpeyroJbHUKOB e1-
HUYHOTO pasMepa.

Cy1ecTByer 1iecTb TPeyroJbHUKOB JBONHOTO pas-
Mepa «yTJIOM BBEPX»:

176



PEIIEHNA 3AAY

1 emié OINH «yTJIOM BHU3Y:

A

[Toatomy Bcero ectb 6 + 1 = 7 TpeyroJbHUKOB /1BO¥i-
HOTO pasMepa.

CymecTByeT TpH TPeyroJbHUKA TPOIHOTO pa3Mepa
<yTJIOM BBEPX»:

A

a «yIJIOM BHM3» HE€ BJIE3E€T HU OJHOTO.
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U cymiecTByeT eIMHCTBEHHDBIN TPEYTOTbHUK YE€TBEP-
HOTO pasmepa:

Wtoro mosiydyaeM, 4To Ha 3TON KapTHUHKE MOKHO
BBIJIEJTUTH

16+7+3+1=27

PaBHOCTOPOHHUX TPEYTrOJIbHUKOB.

13. OTBer. 48.

B ciose UETBIPEXYTOJIDHUK ectb 1mrects riiac-
ubIit 6yks — E, bl, E, ¥, O u I u Bocemb cormachbix — U,
T, P, X, I, JI, H, K. IToatomy ectb 6 - 8 = 48 crmoco6oB
BBIOpATD OJIHY TJIACHYIO M OJHY COIVIACHYIO OYKBBL.

14. OtBer. 16.

CyliecTByeT 4eTbIpe Pas3JUUHBIX CII0COOa BOUTH
B 1IKOJTy. VI, Kak ObI MbI HY BOIILTH, €CTb YeThIPe CIT0-
coba Boriitu. [TosTomy cyiiectByert 4 - 4 = 16 crioco60B
BOWTH, & TIOTOM BBIUTHU U3 37aHUST IIIKOJIbI.

15. Otser. 6000.

Ectpb 8 - 25 = 200 cnioco60oB BbIOpaTh apy — KOH-
BepT 1 OTKpbITKA. K KaXK/10i1 TaKOI Mmape MOXKHO MOJ0-
6patb MapKy 30 pa3JiMuHbIMU clIOCOOaMK. SHAUUT, BCETO
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200 - 30 = 6000 crtoco60B KynuTh KOHBEPT C OTKPBITKOI
U MapKy.

16. OtBer. 43.

Ectb Tpu rpynimbl crioco60B noexaTh 3 ropoaa A
B ropoji B — exarb HaIpsIMyIo B TOpoj B, 1o6uparbcst
yepe3 ropoj; C uiu yepe3 ropoa D. B nepBoii rpymre,
OYEBM/IHO, JIUIIb OAUH c11oco6. Bo Bropoit — 4 -3 = 12
c11oco60B (YeThipe pasaIMYHbIX BapuaHTa J0OpaThCs 10
roposia C, 1 KaK/IOMy U3 HUX COOTBETCTBYET 110 TPU
criocoba goexarb 10 Topoza B). B Tperbeii rpyme aHa-
JornyHo nosydaem S - 6 = 30 crioco6oB. B utore nmeem
Bcero 1 + 12 + 30 = 43 cnocoba.

17. OtBer. 132.

[TeperyTaTh MOKHO JIUIIb T€ THHU, Y KOTOPBIX YKC-
JIO MOJKeT OBITh HOMEPOM MECSIIa, TO €CTh KOTJa OHO
npuHuMaeT 3HaveHue ot 1 mo 12. 3HaunT, BCETO eCTh
12 - 12 = 144 nus B Tomy, KOra YUCJI0 MOKHO TTPU-
HATb 32 Mecll. Ho Te 1HM, y KOTOPBIX YUCIO U MECSIT
3aIlIChIBAIOTCSI OJMHAKOBO, IIOHUMAIOTCSI OJHO3HAYHO.
A Takoii 1leHb ecTb B Kaxk/0M Mecsiie. [loaToMy B rony
ectb 144 — 12 = 132 nus, n1aTy KOTOPbHIX HEJb3s MPO-
HATDH OAHO3HAYHO.

21. OtBert. 3° = 19 683.

[TpornymepyeM Bce KJIETKH TaOJUIbI OT OZHOTO 10
neBATU. [lepBy1o KJIeTKYy MOXKHO ITOKPACUTDh B OZIUH U3
Tpéx 1BeToB. [l 11000i1 MOKPACKU IIEPBON KJIETKU
ecTh TPH crtocoba MoKpacuTh BTOpyIo. To ecTh cyimect-
ByeT 3 - 3 = 9 crmoco60B MOKPACUTH MTEPBBIE JIBE KIETK.
[Ipomonkasa Tak sKe paccysK/aTh, MOJYUYUM, YTO €CTh
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3 =19 683 c1oco60B MOKPACUTh KayK/yt0 KJIEeTKY Tab-
JIUATIBI 3 x 3 B O/INH U3 TPEX I[BETOB.

22. OtBet. 57 =78 125.

Ha nepBoM MecTe MOKET CTOSITD Jiio0ast U3 TsITH He-
yérabix 1udp — 1, 3,5, 7 wm 9. Kakas 6b1 Hut ObLia mmep-
Bas 1udpa, ecTb MsITh BAPUAHTOB [JIsI BTOPOiA UG PHI.
N tak nanee. 3Hauut, BCero cyiecTByer 5’ = 78 125
CEeMU3HAYHBIX YUCEJI, BCe UM PHI KOTOPHIX HEUETHDI.

23. OtBer. 3° = 243.

[l7151 mepBOil MOHETBI €CTh TPU BapuaHTa TOTO, KyZa
€€ MOJKHO TI0JIOKUTh. Kyza 6bI Mbl HU MTOJIOKIJTH TTEP-
BYIO, Y HaC €CTb TPU BapHaHTa IMOJOXUTH BTOPYIO.
U rtak nmanee. B uTore mosiydaem, 4TO CyIIeCTBYeT
3% = 243 cnocoba pasyioKUTD ISATh MOHET 10 TPEM
KapMaHaM.

24. OtBert. 1364.

Taxk kak B ajaBuTe Bcero 4erbipe GyKBbI, TO CyIIle-
CTBYET POBHO YeTbIpe O/IHOOYKBEHHBIX CJIOBA.

B ciioBe 13 1By X OYKB mepBy0 OYKBY MOKHO BHIOpATh
YEeThIPbMSI CITOCOOAMM, 1 JIJIs1 JTF0O0I1 IepBOii OYKBBI CY-
IIECTBYET YeThIpe criocoba BbiOpaTh BTopyio. [Toatomy
BCero 4 - 4 = 16 nByXOyKBEHHBIX CJIOB.

AHaJIOTUYHO TIOJIyYaeM, YTO CyIlecTByeT 43 = 64
cioBa U3 TPEx OyKB, 41 = 256 cyi0B U3 4eThIpEX OYKB,
n 45 = 1024 cioBa u3 nsaT OyKB.

B utore nosryuaem, 4T0 MOKHO COCTaBHUTb

4+ 16+ 64 + 256 + 1024 = 1364

cyioBa u3 6YKB 3TOTO asihaBuTA.
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25. OtBer. 31.

Kaskmoro apyra MoskHO Jin60 103BaTh, TUOO HE TI0-
3BaTh. [lomyuaercs, uto Bcero ectb 2° = 32 BapuaHTa
BBIOPATh TpyIITy U3 1At apy3seit. Ho cpenn atux 32 Ba-
PUAHTOB €CTh «IPyTTay, B KOTOPOI HET HY OTHOTO IPyTa
(ecsiu IOy YMIIOCH TAK, YTO MbI HUKOTO He To3Bain). Ho
Takasi rpyIina 3amnpeiieHa ycaosueM. [loaTomy manbunk
CMOJKeT TaK Mpuriamarb Apy3eil B Tedenue 32 — 1 = 31
JTHSL.

28. OtBer. 120.

[IBet nuist BepXHeii mosiocku dhyiara MOXKHO BbIOPATh
IeCcTbi0 pa3HbIMU criocobamu. Eciii Mbl BbIOpasiu 1[BET
JUUIsT BepXHEN TOJIOCKH, TO [IJIsI CPeIHel OCTaeTcs MsATh
BO3MOJKHBIX I[BETOB, a IIOCJIE HTOTO JI HIKHENH —
yeTbIpe pas3JIMYHBbIX IiBeTa. [loaTOMy cylecTByer
654 =120 crrocob6oB crenaTh TaKO TPEXI[BETHDIN

nar.

29. OtBer. 33 - 32% = 34 603 008.

[TepByio 6YKBY MOKHO BbIOpaTh 33 criocobamu.
Bropyio — yske 32 criocobamu (Tak Kak HeJb3s WC-
0JTb30BaTh Ty OYKBY, KOTOPYIO Mbl TIOCTaBUJIM Ha
1epBoe Mecto). AHAJIOTMYHO, Ha TPEThE, YeTBEPTOE
U I5ITO€ MecTa MOTYT IIpPeTeH/I0BaTh TaKKe JIUIIb
32 6ykBbI — Jil0Oasi, KPOMe TOU, YTO CTOUT TIepe]T Hell.
B urore momyuaem Bcero 33 - 32 = 34 603 008 momy-
CTUMBIX <CJIOB>.

30. OtBet. 9 - 57 = 703 125.
Ha nepBom Mecte MOKeT ObITh Jiio6ast 1dpa, Kpome
HyJ151. To ecTh Bcero ecTh ZIeBATh BApUAHTOB [IJ151 IePBOIA
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1 psr. [Tocsie Toro kak Mbl BeIGpasiu mepByio 1udpy,
BCe OCTaJIbHbIE I PbI TOJKHBI OBITH TOM K€ YETHOCTH.
Ho u 4éTHbIX, 1 HeYETHBIX 1U(P €CTb 110 IATh: YET-
Hoie — 0, 2, 4, 6 u 8; Heuétunie — 1, 3,5, 7 u 9. [TosTomy
mocJie Bbibopa mepBoii 1udpbl y HAC OCTAETCS 110 TIATD
BapMaHTOB Ha KaK/IYI0 U3 OCTABIINXCS TO3UIINI. 3HA-
quT, Bcero ectb 9 - 57 = 703 125 BOCbMU3HAYHBIX UKCEI,
Bce 1 pbl KOTOPHIX UMEOT OAMHAKOBYIO YETHOCTb.

31. OtBer. 9 - 108 - 5 =4 500 000 000.

[TepByto 1udpy uncia MOKHO BBIOPATh IEBSITHIO
crocob6aMu — 3TO MOJKeT ObIThb Jriobast 1udpa, Kpome
Hyss1. BTOpyIO, TPeTbo, ..., AeBATYIO0 HU(pPbI MOKHO
BBIOPATH JIECSATBIO criocobamu Kaskayto (Ha aTu MecTa
MOJKHO CTaBUTb JOGbIe 1 pbi). Terepb MOCMOTPUM Ha
BapUaHThI /JIs1 Toceaneii nndpor. Eciu cymma repBbix
nessitu 1dp YETHA, TO HA TTOCJEHEE MECTO MOXKHO
MOCTAaBUTh TOJHKO HEYETHYIO 1udpy (IIATh BO3ZMOK-
nocreit — 1, 3,5, 7 wm 9). Ecau ke cymMMa 1epBbIX
neBsiTH 1P HEYETHA, TO HA MTOCTIEIHEE MECTO MOKHO
MOCTaBUTh TOJBKO YETHYIO 1upy (IISITh BO3MOKHO-
creit — 0, 2, 4, 6 umu 8). To ecTh B 1060M CiIydae y Hac
€CTh IISATh MIPETEH/IEHTOB Ha TocJiefHee MecTo. OTciona
MOJIy9aeM OTBET — JIECATU3HAYHDBIX YHCEJ C HEUETHOM
cymmoit mudp

9-10%-5=4500000 000

MTYK.

32. Orser. 200.

Paz6epém oTebHO TpU ciiydasi — KOTa B CTOIKE
TTOJTYYUTCS IBE KHUTH, KOT/Ia TIOJIYYUTCS TPU KHUTH,
U KOT/Ia YeThIpe.
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Eciu MbI fieaeM CTONIKY M3 IByX KHUT, TO B Kaue-
CTBE HUIKHEN MBI MOJKEM B3SITh JIIOOYIO U3 TISITH, U T10-
CJie 9TOr0 y HAC OCTAETCS YeThbIpe KaHAUIATypPbl HA
BEPXHIOIO KHUTY. VITOTO TIOJTy4aeTcst, 4TO CyIIeCTBYeT
5 -4 = 20 crmoco6oB BbIOPATH BE KHUTH U CIOKHUTH
UX B CTOTIKY.

Ecnm MbI nestaeM cTonKy M3 TPEX KHUT, TO B Ka-
YeCTBE HUKHEU MbI MOJKEM B3sITb JIOOYI0 U3 TISITH,
MOCJIe 3TOTO Y HAC OCTAETCS YeThbIpe KaHAUIATypPbl
Ha CPEIHIOI KHUTY, a TTIOTOM — TPHU BapwaHTa IJs
BepxHeil KHUru. ltoro noJsyyaercs, 4To CyIiecTByer
54 -3 =60 crmoco60B BIOPATh TPU KHUTHU ¥ CIIOKUTH
UX B CTOIIKY.

Ecov MbI 1e1aeM CTOTIKY U3 4eThIPEX KHUT, TO B Kaye-
CTBe HUIKHEN MbI MOKEM B3STb JIOOYIO U3 TISATH, TTOCJIe
9TOTO y HAC OCTAETCS YeThIpe KaHANIATyPbl Ha BTOPYIO
KHWTY, & TOTOM — TPU BapWaHTa TPeThell KHUTH U J[Ba
BapuaHTa /|1 BepxHeil. IToro nomyyaercs, 4To cyuect-
ByeT 5 -4 -3 -2 =120 cnioco60B BbIOPATH YEThIPE KHUTH
U CJIOKUTD UX B CTOTIKY.

CkJ1aibIBasi OTBETHI /IJISI 9TUX TPEX CJIydaeB, MOJY-
YJaeM, YTO CyIIeCTBYeT

20 + 60 + 120 = 200

C1I0cO60B BBIOPATDH OT JIBYX /10 YETHIPEX KHUT U CJIOXKUTH
UX B CTOIIKY.

35. Otser. 2576.

3ameTuM, 4To (bep3b OBET BCE TOJIsA, KOTOPhIE OBIOT
CJIOH U Jiazibst, a 3Haunt (cM. 3agaun 33 u 34), dhepsb
ObeT Ha 14 moseli Gosblile, UeM CJIOH, CTOSIIUN HA TOM
ke MecTe. Packpacum I0CKy Tak ke, Kak B 3aj1ade 34:
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Torma aHaOTUYHBIMU PACCY KAEHUSIMU TIOJIy4YaeM,
4TO ecsin YyépHBI epab cTouT Ha ofHoM 13 28 nogteii N,
TO J1J1s1 6estoro pepsst octaéres 56 — 14 = 42 nonst. Ecin
uépublil pepsb na ognom u3 20 noneit E, To y Genoro
dbepss ocraércsa 54 — 14 = 40 noneir. Eciin on crout
Ha ozHoM u3 12 noneit 4, To y 6enoro — 52 — 14 = 38
noJieit. Eciin ske u€pHbiii hep3b CTOUT Ha OJTHOM U3 YEThI-
péx noseit [, To y Genoro depss ocraérca 50 — 14 = 36
BO3MOXKHBIX ITOJIEN.

WToro mosyvyaem, 4To CyIiecTByeT

28 -42 +20-40+12-38 + 4 -36 = 2576

crioco6OB TMOCTAaBUTh Ha MIaXMAaTHYIO JOCKY 4Yép-
HOTO U Gesioro ¢gepsst Tak, YTOObI OHU He OWJIN APYT
npyra.

36. OrBer. 3612.

KomnunuecTBo noseii, 3aHuMaeMbIX YEPHBIM KOPOJIEM,
3aBUCHUT OT TOTO, T7ie OH CTOUT:
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Ecsiut on cTouT B yriy, TO 3aHMMAaeT YeTbIpe KJIETKH,
ecJIi y Kpas, HO He B yIJIy, — IIIeCTb KJIETOK, a eCJIi He
y Kpas, TO JIeBsTh KJeTok. [loaToMy, packpacuB JOCKY
TaK, KaK MOKa3aHO HA PUCYHKe
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[IOJIyYMM, YTO €CJIU YEPHBII KOPOJIb CTOUT Ha I0JIe
(1x Bcero ueThIpe), TO [/ OEI0r0 KOPOJIS OCTAéTCs
64 — 4 = 60 noneit, ecnmu Ha nose E (ux 24 mrykn),
TO y 6esioro ectb 64 — 6 = 58 moJ1eil, ecan ke YEPHBII
KOPOJIb cTouT Ha noJje 4 (ux scero 36), To 1715 6€10r0
KopoJist octaércs 64 — 9 = 55 moueii.
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Takum o6pasom, Bcero cyiecTByet 4 - 60 + 24 - 58 +
+ 36 - 55 = 3612 crmoco6oB 1MOCTaBUTh Ha MAXMATHYIO
JIOCKY YEPHOTO U 6EJI0TO KOPOJIS TaK, YTOObI MOJTyYeHHAsT
CUTYyaIs1 He TPOTUBOPEYNIIA TPABIJIAM UTPBI B IAXMATHI.

37. OtBer. 3696.
B 3aBucUMOCTH OT PACIIOIOKEHUA YEPHOTO KOHS OH
MOKeT 3aHuMarh (BKJII0Yass TO, Ha KOTOPOM OH CTOWT)
TP, YETBIPE, IIATh, CEMb UJIU JIEBATH IIOJIEN.

x| [x] | [x X
x X ry
A x x
x x| [ x| x| | [x
x| |
X x Al
ry %
[ % r %

3amTpuxyeM BCe T0JIST IMaXMaTHOW JTOCKU TISATHIO
Pa3HBIMU CITOCOOAMMU:
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3amTpuxyeM NI110J151, CTOsI Ha KOTOPBIX, Y€ PHBIN KOHb
3aHKMMaeT TPH 110/ (MX BCEro YEThIPE); 3alITPUXyeM =
OJIs, CTOSI Ha KOTOPbBIX, KOHb 3aHUMAET YeThIpe TIOJIsT
(ux BoceMb); 3aiTpuxyeM 72 nonis, cros Ha KOTOPBIX,
oH 3aHuMaeT 1Ath noJeit (ux 20); samrpuxyem [ mons,
CTOS Ha KOTOPBIX, OH 3aHUMaeT ceMb mnoJjei (ux 16);
samrpuxyeM B 1mosist, cTost Ha KOTOPbBIX, OH 3aHMUMAET
nesath noseit (ux toxe 20).

Torna MbI TOTyYaeM, 9To CyIeCTBYeT

4-(64—-3)+8-(64—4)+20-(64—5)+
+16-(64—-7)+16-(64 —9) =
=4-61+8-60+20-59+16-57 + 16 - 55 = 3696

CIIOCOOOB MOCTaBUTH Ha MAXMATHYIO JTOCKY YE€PHOTO
u 6eJI0TO KOHS TaK, YTOObI OHM He OWJIN APYT ApyTa.

40. OtBer. 72.

Ha MecTo BomuTesN s MOKET CeCTb OJIMH U3 TPEX
YyeJ0BeK, y KOTOpbIX ecTh Ipasa. [locse aToro ocrasb-
Hble YeThIPe YeJIOBEKa MOTYT ObITb pa3MelleHbl Ha
yeTbIpéx MecTax 4! = 24 ciocobamu. Takum o6pasom,
BCero cyriecTByeT 3 - 24 = 72 cnocoba pa3MmenieHus
B MalllMHe ISTU YeJIOBEK, U3 KOTOPBIX TOJIbKO Tpoe
MMEIOT TIpaBa.

41. OtBer. 24.

[laBaliTe HaZileHeM Ha OJHY M3 /IeBYIIEK KPaCHYIO
IIAITOYKY, YTOOBI OTIMYATD €€ OT OCTATBHBIX. 3aTEM ITPO-
HyMepyeM BceX JIEBYIIIeK, CAeyoIMnX 3a Hell, TPOTUB
YacoBOI CTPEJIKU — TY, KOTOPasI M0 MPaBY0 PyKY OT
Kpacnoii [IIanmouyku, HazoBeM nepeoil, Clienyonyn —
6mopoil 1 Tak fanee. Toraa B KauecTBe MePBOii I€BY KN
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MO3KeT GbITh Jii06ast U3 4eThbIpéx (€0 MOryT GbITh BCe,
kpome camoii Kpacnoii Illamouku), Ha BTOPOM MecTe
MOZKET ObITh JTI00ast M3 TPEX OCTABIIMXCS M TaK JlaJiee.
B utore nonyuaem 4! = 24 crioco6a Jis TISATH JIEBYIIEK
BCTaTh B XOPOBOI.

42. OtBer. 2 - 5! - 5! = 28 800.

MpbICTIEHHO pacKpacuM KpecJja 4epe3 OJHO — Yép-
Hoe, 6eioe, uépHoe, Oertoe, 1 Tak gajee. Torma 6o Bce
MaJIbYNKN CUISAT Ha YEPHBIX KPeciIax, a BCe JAeBOYKU
Ha 6eJIbIX, 100, HA0O0POT, MATHUMKH CUIAT Ha OEJIbIX,
a JIEBOYKM — Ha YEPHBIX. Eciu Masibuyuky cuisgT Ha 4ép-
HBIX MECTax, TOT/a ecTh 5! crmoco6oB X paccaauTh Ha
9TH MecTa 1 5! crtoco60B paccauThb AeBOYEK HA OCTaB-
mecst 6esibie Mmecta — uToro 5! - 5!. Bo Bropom ciyuae
(korja Ha YéPHBIX KPecIaxX CUAAT JeBOYKN), II0JyYaeM
Takxe d! - 5! crmoco6oB paccaiku. A 3HAUUT, BCETO CyTIle-
CTBYyET

2-31-31'=2-120-120 = 28 800

PasJIMUHBIX CIOCOOOB PacCaluTh TSATh MAJbYUKOB
U TISITh JIeBOYEK 32 KPYIJIBII CTOJ C IeCATHIO KpecaaMu
TaK, 4TOOBI MATIBUUKU U J[EBOYKH YEPEIOBATHCh.

43. OtBer. 2 - 6! = 1440.

JlaBaiite cHauasa BbicTpouM ovepenb 6e3 Auu. Tormna
y Hac BCero HIeCTb YeJ0BeK, KOTOPbIX MOKHO IepecTa-
BUTb MeXIy coboii 6! criocobamut. B Kakmayio 13 Takux
ouepezieit AHIO MOKHO TTOCTaBUTb JIUITb JABYMSI CIIOCO-
6amu — 6o neped Kareit, mu6o noce Katu. B urore
nosyuaeM 2 - 6! = 2 - 720 = 1440 ouepeneii, y10BJI€TBO-
PSIIOIUX YCIOBUIO.
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13!
48. OtBeT. —-.
16
Tak Kak B cjioBe Bcero 13 OYKB U IIPH 9TOM KasK1ast
u3 6ykB K, O, I u A BXoAsT B CJIOBO 110 /[Ba pa3a, TO

130 131
BCero HOJIyLII/ITCH 2Y ] 2Y ] 2‘ ] 2‘ 16 paSJII/I‘{HbIX CJIOB.
49. OtBer. — 5 _5040.
212121

[To cyTn, Hac TPOCST MOCYUTATD, CKOJTBKO PA3TUIHbBIX
c0B MOKHO TIoTyunThb U3 « KOCCKKJL/I». MbI 3HaeM,
8! 8!
— T — ‘ =
YTO UX TSI 71=5040.
32!
50. OtBer. 121.12!.81 -

Ha mraxmarHo# ocke 8 X 8 = 64 110414, II0JIOBUHA 13
KOTOpbIX uépHble. [IponymMepyem Bce 32 4€pHbBIX MOJIA.
Ha kasx/10e 13 9THX 110J1eli MOSKHO MOJIO3KUTH OeJTyTO Ialll-
Ky, YEPHYIO IIAIIKY UK OCTaBUTD ycThiM. [1o cyTH, y Hac
ecTb 1060 13 32 6yKe6, B KOTOpoM 12 OyKB «6eias miariKas,
12 OyKB «4épHas mamiKa» u 8 OYKB «IIyCTOE TI0JIE>.

MbI 3HaeM, 4TO KOJIMYECTBO TAaKUX CJOB PaBHO

32!

121.12!.8!-
1 Ommer n-(n+1)-2n+1)-(3n2 +3n-1)
) . 20 )
Broimmutem:

A+1)+Q+1P+@+1)y+..+m+1)y
5+ 25 + 33 + ..+ w

3aMeTuM, 4To:

(k+1)°—k> = (R+5k'+10k3+10k*+5k+1)—k> =
= SRi+10R3+10k*+5k+1.
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3HAYWT, ITOCJIe BBIYNTAHUS U3 BEPXHEN CTPOUYKU HIK-
Hell TTOy4YnTCs

G-14+10-13+10-124+5-1+ 1)+

+(5-244+410-22+10-22+5-2+ 1)+

+ ..+ Gt + 103+ 10n2 + 5n+ 1) =

=5-(14+ 29+ . +nH)+10-(13+ 25+ ..+ n®) +
+10-(12+ 22+ .+ n)+

+5-(1+2+...+n)+l1+1+1+...+1=

J

n pas

2 2
=5-(14+24+...+n4)+10-m+

n-(n+1)-2n+1) n-(n+1)
0- ; +5- 5 +n.

+1

Ho, ¢ apyroii ctoponbl, pa3HOCTb, KOTOPYIO MBI TI0-
CUUTAJIN, PABHA

P+ +45+ .+ (m+ 1)) -
—(P+2+F+ L +tn)=m+ 1y - 15=
=@+ 5"+ 10’ + 10> +5n+1) — 1 =

=n> + Snt + 10n® + 10n% + Sn.

B nrTore Mb1 ITOJIyYHnJIN, 4TO

n?-(n+1)*

5-(14+24+...+n4)+10- y

n-(n+1)-2n+1) n-(n+1)
. 6 +5- 5 +n

=n° +5n% +10n® +10n% + 5n.

+10
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To ectb
5-(14+ 24+ . +nh) =
=+t + 103 + 10n% + 4n —

_5~n2-(n+1)2 _5-n-(n+1)-(2n+1)_5-n-(n+1)
2 3 2 '

3aMeTuM, 4TO

w + 5nt+ 10n° + 10n* + 4n =
=n-(*+5°+ 1002+ 10n + 4) =
=n- @ - m+D+4-n2-(n+1)+

+6-n-m+1)+4n+1)=
=n-n+1) -3+ 4n2 + 6n + 4).

[Toatomy
5.4+ 20+ L +nh)=

5-n-(n+1)_5(2n+1)_§j:

:n-(n+1)-(n3+4n2+6n+4—

2 3 2
—n-(n+1).6(”3+4n2 +6”+4)—15-n~(n+1)—10(2n+1)_15 B
= . _
=n-(n+1).6”3+9”2+n—1
6
3HauuT,
144244 4 4:ﬂ-(n+1)~(6n3+9n2+n—1)

30

Te, KTO yKe yMeeT pacKJaJblBaTh MHOTOWIEHbI HA
MHO’KUTEJIN, MOTYT ITOKa3aTh, YTO

6’ +9n*+n—-1=
=Qn+1)-Gn*+3n-1),
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U TIOJIyYUTh 4yTh OoJjiee yaoOHyo dopmyry

4 :n-(n+1)-(2n+1)-(3n2+3n—1)

114284 4 ,
30

HO OOJIBIIIOTO CMBICJIA B 9TOM HET.

52. Otser. CJy=45.

CymecTByeT C120 = 1079 =45 c1oco6oB BbIOPATH J1Ba

KapaH/ialia U3 JecsITU UMEIONTUXCS Pa3JIMYHbIX KapaH-
Talen.

53. OtBer. Cj, =1140.

Tak kak HUKaKue TPU TOYKHU He JiesKaT Ha OJHOMU
MPSIMOIA, TO JIIOOBbIE TPU TOUKK 00PA3yIOT TPEYTOJNbHUK.
[ToaTomy cymiecTByeT
20-19-18 20-19-18

31
TPEYTOJTbLHUKOB C BepInHaMu B 9TnX 20 TOUKax.

Cyy = =20-19-3=1140

54. Otser. Cjs =12 650.

CymmectByer
ci. - 25-244-‘23-22 _ 25-242-423-22 95.93.99 212 650

CIIOCOO0B HA3HAYUTH €KY PHBIMU YETHIPEX YETIOBEK U3
KJIacca, B KOTOPOM y4aTcs 25 MKOJbHUKOB.

37. OtBer. 600 HoOMElA.
Bocmonbayemcst hopmyitoit 6uHoma Hprotona:

1001 2
(2445) =21001+C11001-21°°0-\/§+C12001-2999-(\/§) N
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1000 1001
+...+C1188? 2(\/3) +(\/§) =

1 1000 3 998 999 o2 =498 500
1001

[Iponenaem To Ke caMoe ¢ BbIpasKeHUEM (2 - \/3 ) :

1001 2
(2_\/5) :21001_C11001_21000'\/§+C12001_2999_(\/5) _

1000 1001
o C0.2.(J5) ™ ~(45)™"

5 (C1 21000 | =3 998 = 99 92 5498 5500)

“\ L1001 +C001° O+l 4 + .

MpbI noJIy4ymin, 4To

(2445)" =n+m5, (2-45)" =n-my5,

I7le 7 ¥ m — HaTypaJbHble YUCIIA.
3uaunr, (2 + \/5)1001 —om—(2- \/3)1001 . Tak kax
(2:445)-(2-45) =22 - (45) =4-5=-1,

(2_\/3)10012_%'
(2+\/§)

1001 1
=2n+—— Ho

(2 N \/5)1001 ’

(2+\/§)1°°1 o 41001 _ 92002 (910)7% _
o0

TO

ITO 03HAYAET, YTO (2 w5 )

~10242% 5 (103)" =105,
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1001
ITosTomy (2+\/§ ) MeHee YeM Ha —-o- Goibiie

06
nesoro uncaa 2n. To ectb y Hero kak MuHumMym 600 Ho-
Jieil cpagy 1ocJe 3arsiTon.

67. OtBer. 512.
W 3BecTHO, YTO CyIIECTBYET

. Cfo CII0COO0B BBIOPATh TPYIITY M3 OZHOTO YeJsIo-
BEKa;

. 130 c1r10co60B BhIOPATh TPYIIY M3 TPEX YETIOBEK;
. Cfo c110co60B BhIOPATh TPYIIITY U3 IISITH YEJOBEK;
e C/, crioco6oB BHIGPATH IPYIIITY 13 CEMH YeOBeK;
* Cj)) CII0COGOB BHIGPATD IPYIITY M3 IEBATH YeJIOBEK.
3waunt, Beero ectb Cjy +Cjp) + Cfo +C{y +C}, croco-
6OB U3 [IECSATU YeJIOBEK BbIOpATh TPYIIIY, B KOTOPOW

Oyzer He4éTHOE Yncao dyenoBek. Ho mbl 3HaeM (cMo-
TpuTe 3a1auu 59 u 64), uto

C100 + C}O + C120 + C130 + C140 + C150 + C160 + C170 + C190 +
+C{g =2'0 =1024,

anaunt, cymma Cjj + C13O + C150 +C{, +C}, pasna moo-

BUHE OT
0 1 2 3 4 5 6 7 8 9 10
Cio +Cio +Ciy +Cig +Cpy + Cipy + Cipy + Ci + Cyy +Cip + Ci,
024
TO €CTb =512.

68. OTBet. B n1Ba pasa.
MoskHO cocnaTbcsl Ha 3agady 59, U3 KOTOPOH ciie-
NIy€eT, 9TO
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0 1 2 1001 _ 1001
Cioo1 +Cioo1 + Cigor +--+Cigor =2

Cio00 +Clooo +Ciooo + -+ Ciopo = 2"
U ckazatp, uro 21001 = 2. 2190 TJosTOoMy mepBas cymma
B /IBa pa3a 6oJIbIlle BTOPOIl.
A MOXXHO cocJlaTbCs Ha CBOMCTBA TPEYTOJIbHUKA
[Tackasst u 3ameTuTh, uto ecau B 1000-i1 cTpouke cToAT
qucsia

Co Cp Cy = Clo00
To B 1001-if cTpOKe CcTOAT uncia
CO’ (CO + C1)’ (C1 + CZ)’ n ( 999 + C1000)’ ClOOO’

U UX CyMMa paBHa
2¢,+2¢, + 2¢, + ..+ 20,0, =
=2(c, ¢t cy Tt )

69. 13 dbopmyssl 6unoma HbioToHa criemyet, 4To
1-3-Cyg +9-Cyy =27-Cy +..+3'%-Cyg =3 -Cy0 + 3% =
—(1-3)"° = (=2)% =92
1-5- C1o +25- C10 125- C10+ +58. C10 _59. C10 4510 _
—(1-5)"" = (4)!0 = 410 _ 920,

k+1
n+l =

ck=cklick, ck =cklick,

70. U3 pasencrBa C Ck C’e+1 CJIE/IYET, UTO

[TosaTomy
k _ k-1 k-1 k
Cn - Cn—1 + Cn—2 + Cn—2
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k kA k.

Omnarp 3amenum C, , =C, 5 +C, 5:

k_ k-1 k-1 k-1 k
Cn - Cn—1 + Cn—Z + Cn—S + Cn73'

N Ttak nanee. Uepe3 HECKOJIBKO IIaroB JOUAEM 10

paBeHCTBa
k_ o~k | o~k k-1, ~k
Ck=ctHl+cH+. . +CF v}

Ho nocnennee cnaraeMoe PaBHO e/IUHUIIE, U BMECTO
HEro MO>KHO HaIIlCaTh Ck | » KOTOpOE TaKKe paBHO €11~
HUILE:

Ck=ctl+Ctl+ +CF +CH]

A VMeHHO 9TO ¥ HY’KHO ObLIO I0Ka3aTh.

71. OtBer. 1.

VckoMoe BbIpaskeHe OUYeHb MOXO0Ke Ha BbIPASKEHUE 13
3aaun 65, TOJHKO BMECTO OOBIYHON CyMMbI — 3HAKOIIe-
pemenHas. 3amenuM moka yrcsio 1000 Ha Mmanenbkue 3Ha-
YeHUs U TIOCMOTPUM, YeMY PABHBI aHAJIOTUIHBIE CyMMBI:

CY =1,
Cl=1;
Cy -C{ =0;

C)-Cy=1-2=—1;
C)-C+C5=1-3+1=—1;
C)-Ci+Ci=1-4+3=0;

Co-Cl+Ci-C5=1-5+6-1=1
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IToka ABHOIT 3aKOHOMEPHOCTU He HabJioaeTcs, HO
BUJIHO, YTO BCE KPYTUTCSA BO3JI€ HYJIA.
. _0_t 2 1
Hagaiite o6oznaunm S, =C, -C, (+C, ,—C, 5+..,,
1 BOCIIOJIb3yeMCs TeM, 4TO

0_~0 .
Cn_Cn%’
1 _ ~0 1 .
Cn—1 - Cn—Z + Cn—27
2 1 2 .
Cn—Z - Cn—3 + Cn—3’

3 _ 2 3 .
Cn73 - Cn—4 + Cn—4’

Torna
S, =Coi - (C2,2 +Cpy ) + (C711—3 +Cy g ) - (C,f% +Cy ) tee=

=(C -Ct,+C2,-C . )-
_(Cr?_z - C:l—B + C5_4 e .) =
= Sn—1 - Sn—2'
IIpu sTOM MBI 3HAEM, uT0 S, = S, = 1. [TosTomy

S,=1,8=1,8,=0,8=-1,5=-1,5=0,
S,=1,8=1,58=08=-1,5,=-1,5,=0,
=1, 85,=1,5,=0,8,=-1,S,=-1,5.=0,

16

S

12

To ectb 3HaueHUs OYAYT TOBTOPSITHCS YEPE3 KasK/IbIe
mrecTb. YuntbiBag To, uto 1000 = 996 + 4 = 166 - 6 + 4,
oJIy4yaeM
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0 1 2 3 500 _
Cio00 —Cogy + Cags = Cgo7 +-.+C3p9 =

= 51000 = 5994 = 5988 = 5982 == 54 -1

77. OtBer. C¢ =36.

Pemenne nepBoe. MOXHO 3aMeTUTD, YTO 3Ta 33/1a4a
SKBUBAJIEHTHA 3ajlaue 74 1po 1apbl, KOTOPbIe pacKJa-
NIBIBAIOT TIO SITUKAM TaK, YTOOBI HU OJIVH SITIUK HE OKa-
3aJjicd myctbiM. [loaTomy oTBet

cz-98_
)

Pemenne BTopoe. Ho MOXXHO pemiuThb U IMo-Apy-
romy. /laBaiiTe cpa3y mauM Ka)KJIoMy 1O KOHQETE,
4TOOBI Yy BCcex Oblina XOTs ObI ogHa KoHbera. Ocra-
JIOCh pasaaTh ceMb KOHeT. V3 Hux [Tere MoKHO maTh
J1000€e KOJTMYECTBO OT HYJSI 10 ceMu. B KaxkgoMm u3
3TUX BOCHMU CJIy4aeB MOCUNTAEM, CKOJTbKO CYII[eCTBYET
BapUaHTOB KOJINYECTBA KOH(ET, KOTOPbIE MOKHO JIaTh
Kouxe:

* ecau [lete coBceM He ayiut OTIOJTHUTENBHBIX KOH-
dert, To Kosie MoskHO maTh 11000€ KOJUIECTBO OT
HYJISI IO CeMU — BOCeMb BapUAHTOB;

* ecqu Ilere nanu oxny koudery, To Kose MosxHO
NaTh JI000€ KOJUYECTBO OT HYJIsI [0 IIIECTH — CEMb
BapHUaHTOB,;

36.

* eciu Ilere manu mectb KoHdeT, TO Kose MoKHO
b0 He [aBaTh JOIOJHUTEIbHBIX KOHGET, 160
JaTh OJIHY KOH(pETy — /Ba BapUAHTOB,;

* ecymm Ilere mamu cemb koHdert, To Koste Touno ysxe
HUYero 60JIblle He JOCTAHETCS — OJIMH BapUaHT.
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Ho mocsie Toro, kak Bausi 1an ckoibKo-TO KoH(peT
[Tere u KoJie, KOM4eCTBO MOTIOTHUTENBHBIX KOH(ET,
KOTOPOE JIOCTAHETCS €My, OIIpe/esIAeTCs OJTHO3HAYHO.

Wtoro, nostyyaeMm, 4To CyliecTByeT

8+7+6+5+4+3+2+1=36

c1r10co60B pacIpeneanTb KOH(METHI TaK, YTO y KasKI0r0
6bL1a XOTs ObI OffHA KOHeTa.

78. OtBer. C, =10 626.

Cpasnute c 3a1aueit 75.

[Tycth Kaskbliil AemyTatT 6pocaer B ypHY /IS TOJIO-
coBaHUs 6eJIbIil TUCTOK C HOMEPOM KaH/[1/1aTa, 32 KOTO-
pOTO OH TTporoJiocoBaJl. JloctaHeM Bce JINCTKU M yTIOPSI-
JIOYMM TI0 HOMepy KaHmuaarta. [ToaydnTcss HeCKOJIbKO
(BO3MO3KHO, HU O/IHOT0) JIMCTKOB 3a IIEPBOT0, HECKOJIbKO
3a BTOPOTO 1 Tak gasee. UToObI OTIEINTD JIUCTKU KasK-
JIOTO M3 KaHAWIATOB OT CJIEAYIONIIETO W TTPEIBIIYIIETO,
BJIOKUM M€Ky HUMU YEPHBII JTUCTOK (€C/IU 3a KOTO-TO
HUKTO He TIPOTOJI0COBAJ, TTOJIOKUM YEPHDIN JIUCTOK BCE
paBHo). [ToyunTcs dyeThbipe YEPHBIX Pa3AeInTeIbHbIX
JIUCTKA: BCE, YTO BBIIIE TIEPBOTO YEPHOTO JIUCTKA, — 3a
MepBOr0 KaHMIAaTa, BCE, YTO MEXK/Yy MEPBBIM U BTO-
PbIM, — 32 BTOPOTO U TaK Jiajee, BCE, YTO HUIKE YETBED-
TOT0, — 3a MATOr0 KaHauaaTa.

3aMeTHUM TeTepb, UTO TTOJIOKEHNE ITUX YEPHBIX JIUCT-
KOB cpeiu Bcex 20 + 4 = 24 TucTKOB OJTHO3HAYHO OIIpe-
JleJISIeT COOTBETCTBYIONMINN ITPOTOKOJ. 3HAUUT, BCETO
CyIIIECTBYET

24.23.22.21  24.23.22.21
24 4 - 24
BO3MOJKHbBIX HpOTOKOJIOB.

=23-22-21=10 626
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79. Oter. C;, =220,

Cpasnure c 3agaueii 76.

JlaBaiite HazeHeM Oesbie OOJIOKKM Ha KHUTH, KO-
TOpbIE€ MbI OCTaBUM, U YEPHbIE — HAa KHUTH, KOTOPbIE
cobupaeMcst B3sITh. Y Hac TOJIYUYUTCS TaKast 1mocJjie-
noBaTeabHOCTb n3 11 Genbix 1 9 4épHBIX 00JI0KEK,
YTO HUKAKKE JB€ YEPHBIX OOJOKKN HE UIYT MOAPSII.
CKOJBbKO TaKUX IIOocjesoBaTeJbHOCTEeil? BpicTaBuM
B psifi Bce Gesible 00105kKU. Terepb ecTh 12 MecT, Kyza
MOSKHO BCTaBHUTh YEPHDIE 0OJIOKKH, — Iepe]] TePBOil
6eJ10ii, Iepe/T BTOPO, ..., TIepel OJMHHA/IIIATOl U MocJIe
onuHHAAIATON. I3 91X 12 MecT HaM HY’KHO BbIOpaTh
Jo6bie 9, B KOTOPbIE MbI BCTaBUM YEPHBIE 00JI0KKHU.
[TosTtomy cyiiecTByet

9 _c3 :12-11-10

=TT

crioco60B BbIOpaTh M3 20 KHUT Ha IOJIKE JIEBATH TakK,

yTOObI HUKAKHUE [BE M3 BHIOPAHHBIX KHUT HE CTOSLIN
PSIOM.

=220

80. Otser. C; -Cy =7056.

[TocunTtaem, CKOJIBKO CYIIECTBYET CIIOCOOOB BBILIO-
JKUTb B P TPU KPACHBIX U ATH 3€JIEHBIX IAPOB. ITO
KOJIMYECTBO PABHO YKCJIY CIIOCOOOB U3 BOCBMU MECT
BbIOpATh TPH, HA KOTOPbIE MBI ITOJIO3KMM KPACHBIE IIaphl,
TO €CTh C83 . Tertepp y Hac ecThb IeBATb MECT — MEXIY

BBUIOKEHHBIMM BOCEMbIO IlIapaMu, a TaKe cJieBa
U CIIpaBa OT HUX, — Ky/la MOKHO IIOJIOXKUTD CUHUE IIAPBHI.
U 13 3TuX AeBATH MECT HY’KHO BbIOPATh YeThIpe — I10-
Jly4aeM, 4TO CyIleCTBYyeT Cg criocoba pasJioKUTh CUHIE

Iapbl.

200



PEIIEHNA 3AAY

B nurore HOJIy‘{aeTCH, qTo CyHleCTByeT

8:7-6 9-8:7-6_8.7-6 9-8:7-6 _
31 4 6 24

=(8-7)-(9-7-2)=56-126 =7056

c11oco00B BBLIOKUTDH B P44 TPU KPAaCHDBIX, YETbIPE CUHUX
U ISTD 3eJIEHBIX ITrapoB TaK, yTOOBI HUKAKIE ABa CMHNX
[rapa HeE JIEKaJIN pAA0M.

C;-Cd =

)3
81. OtBer. (C7 ) =9261.
Mb1 3naem (cMoTtpute 3agady 75), 4TO CyLIECTBYET
C72 CII0CO0OB PAa3JIOKUTD TSTh OJMHAKOBBIX OENIbIX

IIapOB 1O TPEM Pa3IMYHBIM SAIMKaM. Kak Gbl Mbl HU
PasJIoKUIN OeJible Iapbl, CYIECTBYET C72 c110co60B

Pa3JIOKUTH YEPHDIE TAPDI, a TIOCTIE ITOTO C72 C1oco60B

Pa3JIOKUTH KpAaCHBIE.
HOBTOMy BCET0O CyHECTBYET

3
(c2)’ =(¥j =21% = 9261

c1oco6 pas3JioKUTh 3T 15 MIapOB IO TPEM SIIITUKAM.

85. OtBert. 1200 u 2970.

TpeyrobHUKKM OBIBAIOT ABYX TUIIOB: C IByMs Bep-
ITMHAMU Ha TIEPBOH MPSIMOIL 1 € OJTHOM Ha BTOPOU, U Ha-

10-9

o6oport. 13 10 Touek BbIOpATh JIBE MOKHO C120 == = 45
criocob6amu. [Toatomy Bcero cyiectByet 45 - 12 = 540
TPEYTOJbHUKOB TIEPBOTO TUTIA. AHAJIOTUIHO TIOJyYaeM,
YTO CYIIECTBYET
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202

C 10—% 10=660

TPEYTOJIbLHUKOB BTOPOTO TUTIA. A 3HAYUT, BCETO CYIIECT-
ByeT 1200 TpeyrosbHUKOB.

YeTbIpEXYTOIbHUKHU K€ OJJHO3HAUHO 33/IAI0TCS Ue-
TBIPbMSI BEPIIMHAMU, BE U3 KOTOPHIX Ha TIEPBOM TIPsI-
MO 1 enlfé /1Be — Ha BTOPOI. 3HAYNT, BCETO Pa3JIUUHbBIX
YeTbIPEXYTOJHHUKOB

10-9 12-11

Cly-Cy === = 4566 = 2970.

86. Omser. (C3 ) = 4356,

YTo06bI 3aaTh IMapasiieJorpaMM, HaJao BbIOPATh 110
JIB€ TIPSIMbIE B KaKIOM HAIPaBJIEHUH.

p//!//// I//p

iiiiiiiiiii
Jy/ /[ /7

//I////I//

B xakmom HampaBJieHWU €CTbh ABeHAAIaTh IIPs-
MBIX — JIeCSITh TIPSIMBIX B PSI/Iy U JIBE CTOPOHDBI TTapaJi-
JieJlorpamMma.

yIIeCTByeT C12 =— = 66 cmocoboB BBIOpATH

napy NpsMbIX B KaXK/[0M Hanpasyiennn. [loaTtomy Bcero
B 00pa30BaBIIeiics: CeTKe MOKHO BbIIENUTH 66 - 66 =
= 4356 pa3iUUHBIX MapasIeJoTPaMMOB.
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87. OtBer. 4951.

Pemenne nepBoe. Y TpeyroJbHUKA MOTYT OBITH OO
BCE BEPIINHBI HA Pa3HBIX CTOPOHAX, JIKOO /[BE BEPIIMHDI
Ha O/IHON CTOPOHE, a TPeTbsl — Ha KAKOW-TO JPYyTOM.
PaccMoTpum detbipe ciydasi.

Ecnu Bce BepImHbBI Ha Pa3HBIX CTOPOHAX, TO CYIIle-
crByer 10 croco60B BbIOPATh BEPIINHY Ha CTOPOHE
AB, 11 crioco60B BbIOpaTh BepinnHy Ha cTtopone BC
n 12 crmoco6osB Ha cropore AC. IToaToMy cymiecTByer
10 - 11 - 12 = 1320 TpeyroJbHUKOB C BepIIMHAMU Ha
Pa3HBIX CTOPOHAX.

Ecnu nBe BepmmHbl Ha cTOpoHe AB, TO CylllecTByeT
CZ crnoco6os ux BeIGpath n 11 + 12 = 23 cnioco6a BbI-

6path TpeThbio BepiuHy. [losToMy cyiecTByer
C -23:%-23:4523:1035

TPeyToJIbHUKOB C ABYMS BepIIMHAMU Ha cTopoHe AB.
AHanoruyHo, cy1iecTByer

cﬁ-(10+12):%-22=55.22=1210

TPeyTroJIbHUKOB C ABYMs BeplinHaMu Ha ctopoHe BC u

c122-(10+11)=%-21=66-21:1386

TPeyroJIbHUKOB C IBYMS BepiInHaMu Ha ctopoHe AC.
B utore nosyyaeM, 4To CylecTByer
1320 + 1035 + 1210 + 1386 = 4951

TPEYTOJIbHUK C BEPITMHAMK B OTMEYEHHBIX TOUKAX.
Pemnienue Bropoe. CyiiecTByer C333 crioco6a BbIOpaTh

tpu toukn u3 10 + 11 + 12 = 33 ormeuennbix. [Ipu sTom
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TPEYTOJbHUK 00Pa3yeTcsi BO BCEX CIYUasiX, KPOME TeX,
KOT/Ia BCE TPU TOUYKH JIEKAT Ha OTHON CTOPOHE TPEYTOJIb-
HUKA.

Cy1mectByer Cf’o criocob6a BbIOpaTh TPU TOYKU HA

cropone AB, C131 crioco6a BbIOPaTh TPU TOYKH HA CTO-

poue BC u C132 criocoba BbIOpATh TPU TOYKU Ha CTO-
pone AC. Iloatomy cyiecTByeT

C§’3—C130—C131—C132 =
~33-32:31 10-9-8 11-10-9 12-11-10 _
6 6 6 6

=11-16-31-10-3-4—-11-5-3-2-11-10 =
= 5456 — 120 — 165 — 220 = 4951

TPEYTOJIbHUK C BEPHIMHAMUW B OTMEYEHHbBIX TOYKaAX.

88. OtsBer. 210.

Tak Kak, Mo ycJoBUIO, HUKaKue TPU JAuaroHaan He
repecekaTcsd B OHOUM TOYKE, TO KOJUYECTBO TOUYEK
rnepecevyeHus AuaroHajieil paBHO KOJTMYECTBY Map Iepe-
CEKAIONIUXCS AUaroHasen.

Kaxnoit mape mepecexamonuxcs AuaroHageil MosKkHO
MOCTaBUTh B COOTBETCTBUE YETBEPKY BEPIIUH /I€CATU-
yTOJTbHUKA — KOHIIBI 9TUX aAuaroHajeil. VI Hao6opor,
JUUIsT TIOOBIX YeThIPEX BEPIIHMH CYIIIECTBYET POBHO O/THA
napa nepecekarmonuxcs JuaroHaieil ¢ KoHIIaMU B 3TUX
BepinHax. TakuM 06pa3oM, KOJTMYECTBO Tap Iepece-
KaIOIIUXCST naroHaJieil paBHO KOJIMYECTBY CITOCOOOB
BBIOpATDh YeThbIpe BEPUINHbBI U3 JECATH, TO €CTh

10-9-8-7 10-9-8.7

4 _
Cio = 4] 24

=210.
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89. OtBert. 5760.

HesamkHyTasi BOCbMU3BEHHAsT JIOMaHAsl COAEPIKUT
NIEBSATH BEPITNH. 3HAUUT, OJ[HA U3 JIECSITH OTMEYEHHBIX
TOYeK He Oy/IeT y4acTBOBaTh. ITY TOUKY MOKHO BbIOPATh
necsatbio criocobamu. [Tocste Toro, Kak MbI BbIOPAJIH, Ka-
Kasi TOYKa He y4acCTBYET, 3a/laua CBEJIACh K MOJICUETY KO-
JINYECTBA JIOMAHBIX HA OCTABIIMXCS JEBSITU BEPIINHAX.

[IycTh MBI Ha4Ya/u U3 KaKOW-TO OTMEYEHHON TOYKH
U HayaJu PUCOBATh JOMaHYI0. 3aMETHM, YTO €CJIU MbI
B KaKOI-TO MOMEHT TIPOBEJEM TaKO€ 3BEHO, YTO MOKa
He HCII0Jb30BaHHbBIE TOUKHM OKAKYTCS pa3ieJieHbl 9TUM
3BEHOM Ha JIBe IPYIIIIbI TI0 pa3Hble CTOPOHBI OT HETO, TO
3BEHO, KOTOPOE BIIOC/IEACTBHUH OYAET COEeNHITh TOUKU
U3 Pa3HbIX I'PYIII, IEPECEYET ITO 3BEHO.

HavaJIbHast
TOYKa

Ho MbI XOTHM TIOJIyYHUTh HECaMOIIEPECEKAIONTYIOCS
JIOMaHYI0. 3HAYUT, KAJK/IYIO CJIETYOIYIO BEPITIHY MO3K-
HO BBIOMPATDH TOJIBKO M3 COCEAHUX K YK€ BIOPAHHDIM.

Hauném crtpoutb Jsomanyio. HavanbHyo TOUKY
MOJKHO BBIOpATh JEBATHIO criocobamu. Bropyio — aBy-
MsT CTIOcO6aMU — OJIHY U3 COCeHUX. TpeThio — ToxKe
NIBYMSI — OJTHY U3 COCEJTHUX K YK€ [BYM OTMEUYEHHBIM.
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U tak nanee. Bocbmyto — aByms crioco6amu. A eBATOM
BEPIINHOII JIOMAHO OYIET IOCIEIHSS N3 OCTABIINXCSI.
[Toyuaercst, 9To TakuM 0OpPa3oM Ha JIEBSITH TOYKAX
MO>KHO HapUCOBATb JJOMaHbIX

9.27=9-.128 = 1152.

Ho Ha camoMm ziesie ToMaHbIX OyeT B [iBa pa3a MeHb-
IIIe, ITOTOMY YTO KayKAYIO JIOMaHyI0 MOKHO HapHCOBATh
JIByMsI CIIOcOOaMU — HaYMHAasI PUCOBATD JINOO C OHOTO,
60 ¢ gpyroro kouma. [ToaToMy Kaskayio JOMaHy 0 MbI
B UTOre IIOCYUTAIU ABAYK/Ibl, 3HAUUT, Ha I€BATU TOUKAX

1152
CyIIIeCTBYET =576 He3aMKHYTBIX Hecamollepece-

KaIOIINXCSI BOCbMU3BEHHBIX JIOMAHBIX.

BcnioMHUB, YTO CYIIECTBYET JECSTh CIIOCOOOB OT
IIepBOHAYAIbHBIX JIECSATU OTMEYEHHBIX TOYEK OCTABUTD
TIeBSITh, TOJIy4aeM OKOHYATEeJbHBIN OTBET — CYIIEeCTBYET
10 - 576 = 5760 He3aMKHYTHIX HECAMOIIEPECEKATOTITNXCS
BOCbMHI3BEHHBIX JIOMAHbIX C BEPIINHAMU B JIECSITH OTMe-
YEeHHBIX TOYKAX.

100. OtBet. 180 000.

BcrniomHuM, 4TO 1€JTMMOCTD Ha TISITh 3aBUCHUT TOJIHKO
OT TIOC/IeHeH U Pbl — YUCJIO AEJUTCSA HA TISATh TOTAA
U TOJIbKO TOT/IA, KOT/Ia OHO 3aKaH4yuBaeTcst Ha () wiu 5.
[TosTOMy Ha TIEpBOM MeCTe MOKET CTOSITh Jito6asi 1rdpa,
KpoMme HyJis. Ha BTopom, TpeTheM, YeTBEPTOM U TISITOM —
Jio6bie 1udpbl. A Ha mocieaHeM — TOIBKO O mian S.
[TosTomy Bcero cyiecTByer

9-10%-2 =180 000

IIeCTU3HAaYHbIX YMCEJI, ACTANINXCA Ha IIATD.
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101. OtBer. 33.

Yucno penutcst Ha 15 Torma M TOJBKO TOT/A, KOTJA
OHO JIEJIUTCST HA TPU U HA MATh. YnCs0 geurest Ha TpH,
ecJI ero cymMMma i p AeTUTCS Ha TPH; YMCIIO AETUTCS Ha
ST, ecJiu ero rocaeaHue nudpsr — 0 win 5. Ho mepBast
U TIOCJIeHSAS I PBI y YnCIa-TaJTnHPOMa OJJUHAKOBBI,
MO03TOMY TTOCJIe/THSIS T pa He MOKET PABHSITHCS HYJTIO.
ITO 03HAYAET, YTO MATU3HAYHbBIE YNCITA-TIATTITHIPOMDI,
Kpatubie 15, umeior Bug SABAS, 1 TIpu 9TOM cyMMa

undp
5+A+B+A+5=2A+B+ 10

JIOJI’KHA JIeJIUTHCS Ha TPU.
[TouaTHO, YTO Ha /IEIMMOCTb Ha TPU BJMSAIOT JIUIIb
ocTtaTKu 1ipu fesiennu Ha Tpu ndp A u B. Ecom mudpa
A nenvtcst Ha TpH, TO y U pbI B 10J3KeH GbITh OCTATOK
2; ecin y A octatok 1 ipu fiesieHun Ha TpH, To B 1omxHO
JleTUThCsl Ha TPU; a ecyin y A ocTaTok 2, To y B osiken
ObITH OCcTaTOK 1. A 3HA4wUT,
e eccimA=0,3,6umu9, rorna B = 2,5 uau 8 — Bcero
3 -4 = 12 BapuaHTOB;
e ecimA=1,4um 7, tornaB=0, 3,6 umu 9 — Bcero
3 -4 =12 BapuaHTOB;
e eciu A =2, 5unmu 8, rorna B = 1,4 umm 7 — Bcero
3 -3 =9 BapuaHToB.

Takum o6pasom, Bcero cyrectyer 12 +12 +9 = 33
MATU3HAYHBIX YHMCIA-TIATUHAPOMA, Mesanmxcs Ha 1.
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102. OtBer. 60.
Paznoxxum uncso 10 800 Ha mpocTbie MHOKUTENN:

10800 =108 -100 =27 -4-(2-5)*=24.3%.52

3uaunr, gr060i1 nesmtend uncaa 10 800 umeer Bup
2730 -55,tne 0<x<4,0<y<3 0<z<2 Toectbx
NpUHUMAaeT OiHO U3 1At 3Havenuit — 0, 1, 2, 3 uiu 4,
Y — OJIHO U3 YETHIPEX, a Z — OJJHO U3 TPEX.

[Toatomy y uucna 10 800 Bcero 5 - 4 - 3 = 60 paznuy-
HBIX HATYPAJIbHBIX JIEJINTEJIEN.

103. OtBert. 1120.
Paznoxxum uncsio 16 875 Ha pocTbie MHOKHUTEIH.
OHO TOYHO JeJUTCA Ha J.

16 875 : 5 = 3375.

ITO YUCJIO TOKE AEJINTCA Ha J.

3375:5=675.
W sTo genurca ua S.
675:5=135.
Emgé nenmvm Ha 3.
135:5=27.

Hy a 27 = 3. Takum o6pasom mosryyaercs, uto 16 875 =
=354

To ectb mpousBezieHye 1P BOCBMIU3HAYHOTO YNCJIA
NOJKHO ObITh paBHO 3° - 5%, 3HauwuT, cpean HaUX UG P
TOYHO HeT YETHBIX 1udp u nudpbt 7. MeTOIO0M UCKITIO-
YeHUsI TOHUMAeM, YTO Hallle YUCIO MOXKET COIEPIKATh
ToJsibKO 1dpsr 1, 3, 5, 9.

208



PEIIEHNA 3AAY

Torza Haiie 4yucao 160 COCTOUT 13 BOCbMU 1 p
3,9,9,53,3 31,
Jn60o u3 mudp
5,9,5,5391,1.

YToO6bI TIOHATH, CKOJBKO CYHIECTBYET Pa3JUUHbBIX
BOCBMU3HAUYHBIX YHUCEN, KOTOPble MOXKHO TIOJTyYUTH
nepecTaHoBkoit udp 5, 5, 5, 5, 3, 3, 3, 1, 3ameTum,
YTO Ka’K/I0€ TaKOe YMCJIO MOKHO BOCIIPUHUMATH KakK
«CJIOBO» M3 BOCbMU OYKB, B KOTOPOM ueTbipe «OyK-
BBI» 5, TpU «OyKBbI» 3 1 oiHa «OyKBay 1. Becero takux
«CJIOB» Oyner

8 5678
41-31-11 3
[Tpomenas To ke camoe /7151 Habopa 1udp 3, 5, 5, 5,
3,9, 1, 1, moay4mnm, 9TO N3 HUX MOKHO TOTYUUTD
8! _ 5-6-7-8
41-11-11.2! 2

=5-7-8=280.

=5-3-7-8=840

Pa3JTMYHBIX BOCbMU3HAYHBIX YHCEJL.

3Hauut, Bcero cytectyet 280 + 840 = 1120 Bochb-
MU3HAYHBIX YUCEJ, pou3BeeHne nudp Kaxioro us
KOTOPBHIX paBHO 16 875.

107. OtBer. 5° — 5! = 3005.

Bcero cyiectByet 5° ocsieoBaTeIbHOCTE U3 MATH
6ykB. V13 HUX HAM He MOJIXOJST T€, Iie BCe TATh OYKB
pasJyimdHble. A TaKUX TIOC/I€I0BATETBHOCTEN 5!, TOTOMY
YTO HTO BCE BO3MOJKHBIE [IEPECTAHOBKH MITH OYKB 9TOTO
andasura.

[ToaToMy B 9TOM sI3bIKE CYIIECTBYET

209



bop

210

uc Tpywun. KOMBUHATOPUKA

5 —5!1=3125 - 120 = 3005

CJIOB.

108. OtBer. 9 - 103 — 9% = 2439.

Bcero cymiectByetr 9 - 10° = 9000 yeThIpéX3HAUYHBIX
yrices. V3 HUX HaM He MTOJIXO/ISAT T€, B 3aIMUCH KOTOPHIX
He COJIEPIKUTCS HYJIsL. A Takux yucen 9%, moromy uto Ha
Ka’KI0I M3 YeThIPEX TO3ULMIT MOKET OBITh Jifo0ast 13
nessitu 1ucp ot 1 10 9.

[TosTomy cyuiectByeT

9-10° — 94 =9000 — 6561 = 2439

IeTHIPEX3HAUHBIX YUCEJT, B 3AIMCH KOTOPBIX COIEPIKIT-
cs1 XoTs1 661 ofHa 1rdpa 0.

109. OtBet. 9 - 10% — 5° = 86 875.

Bcero cymiectByer 9 - 104 = 90 000 naTu3HAYHBIX YH-
ces1. 13 HUX HaM He MTOAXO/IAT Te, T/ie Bce [ pbl HEUET-
Hble. A TaKUX 4Kces 5°, IOTOMY UTO Ha Ka’K/I0i U3 IISTH
MO3UIIHI MOKET ObITH JI00asi U3 TISITH HEYETHBIX 1IUdP.

[ToaTomy cyiecTByeT

9-10%-5"=90 000 — 3125 = 86 875

MSATU3HAYHBIX YHCEJI, B 3alUCH KOTOPBIX COMEPIKUTCS
XOTsI ObI OffHA YéTHas 1udpa.

110. OtBet. 106 — 10 - 95 = 409 510.

Bcero cymecrByer 10% HomepoB 6usetoB. /laBaiite
MO/ICYUTAEM KOJIMYECTBO HOMEPOB, KOTOPbIE He SIBJIS-
IOTCSI CUACTJIUBBIMH.



PEIIEHUNSA 3A,

3aMeTuM, 4TO JIJIsI KasK/10H [ PbI TOJBKO OJIHA 11~
(bpa zampernena B KauecTBe coceaHein: moce 0 He T0K-
HO ObITh 5, mocae 1 — 6, mocie 2 — 7, mocaie 3 — 8§, ...,
rocsae 9 He ITOJKHO OBITD 4.

[TosToMy B KauecTBe 1epBoOil UG Pbl MOKHO BbI-
6paTh J00YI0 U3 JIECSATH, B KAY€CTBE BTOPOIl MOXKHO
B3sTh JIIOOYI0, KPOME TOI, KOTOpasi 3alpelieHa, B Kaue-
CTBE TPeTbeil MOKHO B3STh CHOBA JIIOOYIO U3 JIEBITU
udp U Tak gajiee. ITO O3HAYAET, YTO KOJMUECTBO
HOMEPOB, KOTOPbIE HE SBJISIOTCS] CYACTIUBBIMY, PABHO
10 - 9°.

3HAYUT, BCETO CYIIEeCTBYeT

106 —10-9°>=1000 000 — 10 - 59 049 =
= 1000 000 — 590 490 = 409 510

CHaCT/IMBbIX HOMEPOB ONJIETOB.

112. OTBer. 79.

Ecau mpl BoiHeM 10 + 20 + 24 + 24 = 78 mapos, To
MOKeT Tak oKasaTbcsi, 4To 310 10 KpacHbix, 20 cMHUX,
24 KENTHIX U 24 3eEHBbIX, U CPEIU HUX He Oy1eT 25 1ma-
POB ofiHOTO 11BeTa. To ecThb 78 MapoB MOKET HE XBATHUTb.
Ecytu »xe Mpl BbITaIumM 79 mapos, TO JINOO KENTHIX, JTO0
3eJIEHBIX Oy/leT He MeHee 25 MIapoB, IOTOMY YTO €CJIn
U TeX U APYTUX OyJeT MeHbIIIe 25, TO JKENTHIX U 3eJIEHBIX
CyMMapHO He 0oJibliie 48 MapoB, a KPACHBIX M CHHUX
cymMapHo He 6ouibiie 30.

Takum 06pa3om, HaMMeHbIIIee KOJIMYECTBO IIAPOB,
KOTOPO€ HY>KHO BBIHYTb M3 MEIKa, YTOObI CPEIN HUX
00s13aTesIbHO OBLIIO HE MeHee 25 MAapOB OHOTO I[BETA,
paBHoO 79.

JIAY
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113. OtBert. 2590.

Jl1st TOrO 94TOGBI ITPOWTHU U3 JIEBOTO BEPXHETO yTJIa
B MpaBblil HUKHUIL, (DUIIKE MPUILIOCH TOOBIBATH
Ha KaK/JOU U3 «JuaroHajeil» XOoTsi Obl 10 OJHOMY

pasy.

6147|144 4 6
41751256 281540
41755956 357356 256
6 { 4 627778 6
AR 5 56

CyMMupyst HauMeHbIITIe YUCJIa Ha «IMarOHaJsX », OJy-
yaeM, 4TO UCKOMas CyMMa He MeHbIIe 4eM

1+2+..+19+20+40+ ...+ 300 =
=(14+2+..+419+20- 1 +2+..+15) =
:19-20+20.15-16:
2 2
=190 + 2400 = 2590.

Octanochb 3aMeTUTb, YTO 3Ta OlleHKa /I0CTUTAeTCs,
ecau uika MpouET MO BEpXHEN CTPOKE U IPABOMY
CTOJIOY:
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PR P S 4 e ———C——————. a 2 w

21 (22|23 25|26 |27 |28 (29|30|31|32(33|34|35|36|37[38|39 |4

61 | 62 |63 6566 |67 6869|7071 |72|73|74|75|76 (77|78 |79 |9

24

41 |42 |43 |44 |45 |46 |47 |48 |49 |50 |51 |52 |53 |54 |55|56|57 (58|59 |4
64
84

818283 85 (86|87 |88 (899091 (92(93|94|95|96|97 |98 |99

121(122(123|124|125(126 127|128 129 |130{131|132|133|134|135|136|137 138|139

141|142(143|144 145|146 147|148 149|150 (151152153 |154|155|156|157 | 158 | 159

1
101/102{103|104|105{106|107|108|109 110|111 |112|113|114|115|116|117 118 119|130

1

1

161162{163 164 |165|166|167 |168|169|170|171|172|173|174|175|176|177 |178|179 1|0

181182{183|184 185|186 |187|188|189|190|191|192|193|194|195|196|197 |198|199 2'0

201202{203 {204 205|206 207 (208|209 |210(211|212|213|214|215|216|217 |218|219 2fo

221|222|223 (224 225|226 |227|228|229|230(231|232|233 |234|235|236 237 |238|239|240

241242|243|244 245 (246|247 | 248|249 250|251 (252|253 |254 |255|256|257 | 258 |259 | 240

281|282|283 (284 |285|286|287 |288|289|290 (291|292 (293|294 |295|296|297 |298 299

261|262(263|264 265 (266|267 268|269 270 271|272 273|274 |275|276|277 | 278 |279 *
3%0

114. OtBer. Cy = 70.

W3 ycioBus cieayer, 4TO [JIsi KasKIOU YETBEPKU
IIKOJIbBHUKOB HAWIETCST XOTsI GBI OITH BOITPOC, HA KOTO-
pbiit onn He oTBeTu N, C IPyroil CTOPOHbI, KOJIMYECTBO
IIKOJIbHUKOB, HE OTBETUBINNX HA KKl KOHKPETHDIIT
BOIIPOC, He OO0JIbIle YETHIPEX, TOTOMY UTO JIIOOBIE TISITh
IIKOJTbHIUKOB OTBETUJIM BMECTE Ha BCE BOITPOCHI. 3HAYMT,
JUUIST KQOK/ION 4eTBEPKU IIKOJbHUKOB MOYKHO YKa3aTh
BOTIPOC, Ha KOTOPbIIl OHU He OTBETHIIN, HO JII00ast Ipy-
ras yeTBépKa orBermia. [10aTOMy KOJIMYECTBO BOIPO-
COB He MEeHbIIIE KOJTMYECTBA YETBEPOK, KOTOPHIE MOKHO
BbIOpATh U3 BOCHMU YEJIOBEK, TO ECTh

8-7-6-5
Cg :T:

Ecau xe B Tecte poBHO 70 BOITPOCOB, TO Mbl MOKEM
cienaTh CIUCOK u3 BcexX 70 BO3MOXKHBIX YETBEPOK
NTKOJIbHUKOB U /IJIs1 KaXK/I0W 4YeTBEPKU yKa3aTbh CBOU

70.
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BOIIPOC, Ha KOTOPBIH 3Ta 4eTBEpKa He OTBeTHA. Toraa
yCcJIoBHE 3a1auu Oy/IeT BBITIOJTHEHO.

B muTore Mbl 0Ka3asn, YTO BOIPOCOB HE MEHbBIIE
yeMm 70 v mpuBesiu IpuMep, Korzaa B Tecte 70 BOITPOCOB
U YCJIOBYIE BBITIOTHSIETCS. S3HAUYUT, MUHIMATbHOE KOJTH-
4ecTBO BOTIpocoB — 70.

115. OtBet. 1000.
Bcero 6b110 otnpasieno 1000 - 2000 = 2 000 000
3a1pocoB Ha Apy:kOy, a map Ha caiite

C22000 = w =1000-1999 =1 999 000.

To ectb 3arpocos Ha 1000 Gosibiiie, yeM map, MOITO-
My BHyTpH X0Ts1 661 B 1000 mmap 6bL10 OTIIPABJIEHO Ba
3arpoca. 3HaunT, obpasoBaioch He meree 1000 map
NPy 3eii.

[TokaskeM, 4TO BO3MOXKHA CUTyalusl, Koraa obpa-
3oBasiach poBHOo 1000 map. PaccraBum Bcex mosb3o-
BaTeJiell /IJIs1 HAIVISITHOCTUA B BePIIMHAX MPABUJIBHOTO
2000-yronmbHuKa, 1 mycTh Kaxabiil npuraacut 1000 cie-
AYTOTIMX 32 HUM TI0 4acoBOii cTpesike. Torna oueBUaHO,
YTO IPY3bSIMU OKAXKYTCS TOJBKO Te, KTO PACIIONOXKEH
B MIPOTUBOTIOJIOXKHBIX BEPITUHAX. A Tap MPOTUBOIIO-
JIokHBIX BepiuH posHo 1000.

119. OtBer. 55.

O6osnaunm, yepes b, b,, ..., b,  KomI4ecTso crnoco6os,
JIBUTASICH TIO CTPEJIKaM, 100paThCs U3 TOYKU A B TOUKHU
B, B,, ..., B,, COOTBETCTBEHHO.

B TouKy B, MOKHO 1ONacThb TOJIbKO U3 To4eK B, u B,,
MPUYEM U3 KasKI0¥ 13 HUX JIUIIb OAHUM crioco6om. TTo-
stomy b, = b, + b,. Ananoruyno nomydaem, uto b, = b, +
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+b,b;,=b,+b,..,b,=0b,+ b, Ocramoch 3aMeTUT,
uto b, = b, = 1. To ectb 5T yncaa 06pasyIoT MoCIe10-

BaTeJbHOCTH vrces Mubonayyn:
1,1,2,3,5,8, 13, 21, 34, 55.

3uaunr, b,, = 55.

120. OtBert. 10% - 123 =1 728 000.

[TepByio 6yKBY HOMeEpa MOKHO BbIOPATh JABEHA/IIIA-
ThIO CITOCOOAMU, KaXKAyio U3 TPEX mudp — AecsaThio,
a KaXK/IYIo U3 IBYX TOCJHeIHUX OYKB — TOXE I10 /[Be-
Ha/1aTh croco6oB. [109TOMYy BCero B KasK/I0M permoHe
MOTEHIINATBHO BO3MOKHBI

12-10-10-10-12-12=10%-123=1728 000

Pa3JIM4YHbIX aBTOMOOMJIbHBIX HOMEPOB.

121. OtBer. 125.

Kaxpiit y4éHblil mokan pyKy IMsATH KoJuieraMm, 1o-
3TOMY BCETO y4€HbIe TPOTAHYIU pyKy 50 - 5 = 250 pas.
Ho B kaxk/1oM pyKOTIOKaTUU BCTPEUAIOTCS /IBE PYKHU,

250 .
II09TOMY BCETO0 OBLIO C/IeNaHO - = 125 pyxormoskaTuii.

122. OtBer. 648.

Mepuaunansl geat r00yc Ha 36 «aomek». A mapasi-
semu 17 pa3pesaMu IeJAT KaXK/Iy1o 0abKy Ha 18 uacreid.
3Hauut, Bcero nomyuyaercs 36 - 18 = 648 uacreii.

123. OTtBer. 8.

3 HepaBeHCTBA TPeyroJbHUKA CJIEYET, UYTO caMasi
60JTbINIasi CTOPOHA TPEYTOJIbHUKA I0JIKHA OBITh MEHbBIIIE
CyMMBbI IBYX /pyTux. [losToMy camasi 6osibiiiasi CTOpOHa
He TIPEBOCXO/IUT JIEBSTH.
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[TepeGepém BO3MOKHbBIE BAPHAHTHI.

 Ilyctp camas Gosbinast ctopoHa paBHa 9. Torza
cyMMa JBYX JIpyrux pasBHa 11, u kaxkmas m3 HUX He
OOJIbIIIe IEBATHU:

2+9=3+8=4+7=5+6.

Bcero yetbipe BapuaHTa.

 IlycTth camas Gosbiasi cropoHa pasHa 8. Torma
cyMMa /IByX npyrux paBHa 12, u Kaxxaas u3 HUX He
6O0JIbIIIE BOCHMU:

4+8=5+7=6+6.

Bcero Tpu BapuanTa.

* IlycTtp camast GoJibiniasi cropoHa paBHa 7. Torzma
cyMMa /IByX Apyrux paBHa 13, u Kaxkjast U3 HUX He
6o0JbIire cemu. Takoe OGbIBAET, TOJIBKO €CIIM JBE JIPyTHe
CTOPOHBI PaBHBI 6 11 7.

Camast GoJbIlIast CTOPOHA HE MOYKET ObITH MEHBIIEe
ceMu, TOTOMY YTO UHAYe BCE CTOPOHBI HE TTPEBOCXO/ISAT
IeCTH, XOTs1 lepuMeTp pasen 20).

B utore nonydaem, uto cyiectsyet 4 + 3 + 1 = 8 pas-
JIUYHBIX TPEYTOJBHUKOB C II€JIBIMA CTOPOHAMMU, TIepH-
MeTp KOTOpbIX paBeH 20).

124. OtBert. 330 600.

O4eBUIHO, YTO TIPSIMOYTOJIBHUK OJTHO3HAYHO 33/1a-
€TcsI KoOopIMHATaMU €T0 JIeBOI HUKHEN 1 TTpaBoii BepX-
Heit Bepummnbl. [Tycrs ux koopannatst (x;; y,) 1 (x,; y,).
[Ipu aTom

* x, — mo6oe HatypaibHoe unciao ot 1 1o 19 (19 Ba-

PHAHTOB);

* y, — mo6oe HatypaibHoe uncio ot 1 1o 29 (29 Ba-

puanr);
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* x, — 060e HaTypabHoe urcsio ot 21 1o 50 (30 Ba-
PHAHTOB);
* y, — moboe HaTypaabHoe uncyo ot 31 1o 50 (20 Ba-
PHAHTOB).
3HaunT, Bcero cyiectByeT 19 - 29 = 551 cmocob BbI-
6pathb JeBylo HIKHIOW Bepuinny u 30 - 20 = 600 crio-
co60B BbIOpaTh MIPaByIO BEPXHIOIO BepiHy. [ToaTomy
cymtectByet 551 - 600 = 330 600 crroco60B BbIOPATH APy
TaKUX BEPIINH, a 3HAYUT, U BECh IPSIMOYTOJbHUK.

125. OtBer. C; -C3 =1680.
Bacst MoskeT BbIOpaTh TpU KHUTH [IJisI OOMeHa

C; _6004 o
3!
crioco6amu, a Bans MoskeT 310 czenaTh
c93 = 9:-8-7 =84
3!

crioco6amm.
Taxkum 06pa3oM, YKCI0 BO3MOKHBIX 0OMEHOB PaBHO

20 - 84 = 1680.

126. OtBer. C; +2-C; =14.

Ecsin Mbl BO3bMEM 060MX B3POCJIBIX, TO OCTAHETCS BbI-
6paTb eI ABYX JieTeit. ITo MOKHO czieniath C 42 criocob6aMm.

Eciu Mbl BO3bMEM JIUIIb OJTHOTO B3POCJIOTO, TO CHA-
YaJsia Hy’>KHO BbIOpaTh, KAKOrO MMEHHO, — J[Ba CIIOC00a,
a IIOTOM €II1€ BbIOPATD TPEX JIeTell 13 YETHIPEX — C43 CII0-
co60B.

Wrtoro nosydaeM, 4To CyIeCTBYeT

C42-2-C3=%+2-4=6+8=14

c110co60B BhIOpATh YE€TBEPDIX JIHOJEN JJIsT TOXO0/1A.
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127. OtBer. 5151.
Pemenue nepBoe. MoKHO IIPOCTO TIEPECYUTATD BCE
JIOMUHOIIKU.

e Cnyném touex ectb 101 gomunomxa: (0:0),(0: 1),
0:2),..,(0:100);

¢ He cuuTas Tex, 4To yske MOCUYNTAHBI, C OJHOI TOU-
koit ectb 100 momunomek: (1 : 1), (1 : 2), (1 : 3),
., (1:100);

 He cuuTas Tex, 4To ysKe IOCYUTaHbI, C [ByMs TOU-
kamu ectb 99 nomunomek: (2 : 2), (2 : 3), (2 : 4),
oy (2:100);

* He cuuras Tex, 4To yske oCUMTaHbl, ¢ 99 ToukamMu
ectb aBe nomuuomku: (99 : 100), (100 : 100);

e He cuuras Tex, 4To ysKe IIOCYUTAHBI, CO CTa TOY-
KaMU ecTb Julllb ofgHa qomuHomka: (100 : 100).

IToaTomy Bcero B Habope

101-102

101+100+99+..+2+1= =101-51=5151

JIOMUHOIIIKA.
Pemenne Bropoe. Beero ectb 101 xy6an: (0 : 0),
(1:1),(2:2),.. (100 : 100). KommuecTBo 0CTaIbHBIX
JIOMUHOIIIEK — 9TO BCE BO3MOJKHbBIE CITOCOOBI BHIOPATH
rmapy u3 MHOKecTBa unces ot HyJis 10 100. KosmaectBo
TaKuX crnoco6os pasHo Cfy, . [ToaToMy Beero B Ha6ope

101+C2), =101+wz101+101-so =5151

JIOMUHOIIIKA.

Pemenne Tperbe. PaspeskeM KaxKIyio JOMUHOIIKY
nomosiaM. Torma kakmoe uncyio Berpevaetcst 102 paza —
6pu1a 101 ZOMUHOIIKA C 3TUM YKMCJIOM, HO Ha OJHON U3
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HUX 6bLT ay6sb. 3uauut, Bcero 101 - 102 mosoBUHKY.
[ToaTomy Bcero B HabGope

wz101-51=5151

JTOMUHOIIIKA.

128. OtBet. 5120.

CyliiecTByeT IecsiTh CIOCOO0B BBIOPATH CEMBIO,
Mpe/ICTaBUTENN KOTOPOil He Oy/yT BXOAUTH B KOMHUC-
cuto. [locse aTOTO A1 KQXK/IOM M3 OCTABIIMXCS ceMeil
CYIIECTBYET Ba CItoco6a BbIOpaTh OJHOTO KOHKPETHOTO
MIpEe/ICTAaBUTEJISI.

B urore nonyuaercs, uyto cymectByet 10 - 29 = 5120
CII0COO0B COCTABUTH KOMUCCHUIO U3 [IEBSITU Y€JIOBEK, Y/10-
BJIETBOPSIONILYIO YCJIOBUIO 3a/[a4N.

129. OtBer. 6! - 5! = 86 400.

[Iyctb miecTb ieBoUeK BCTaJM B odepenib. Mexmay
Ka)K/IOU TIapoil COCeHUX JIeBOYEK HYKHO MOCTaBUTh
XOTs1 6bI OTHOTO MaJibuKa. Ho MaJibunKOB BCETO MSATb.
3HAUUT, MEXKIY KaKI0U TTapoil COCeTHNX eBOYEK HY K-
HO ITOCTaBUTh POBHO OTHOTO MaJibuuKa. To ecTh JIeBOYKU
U MaJbYUKM B 0Yepein JOJIKHBI YepenoBatbes. Cytire-
crByet 6! = 720 crtoco60B TIOCTaBUTDH B OY€PE/Tb IIECTh
JIEBOYEK, U TIOCJIEe TOTO KaK Mbl UX TIOCTABUJIU, Oy/IeT
5! = 120 croco60B TOCTaBUTH IISITH MAJBYNKOB B IISITh
MIPOMEKYTKOB MEK/ly HUMHU.

B wurtore mosy4yaem, 4TO [JIsI HUX CYIIECTBYET
720 - 120 = 86 400 crtoco60B BBICTPOUTHCS B OUEPE/ID.

130. OtBer. 819.

Bce 1eBsiTh O/IHO3HAYHBIX HATYPAIbHBIX YMCE TTO/I-
XOJISIT, TaK KaK B HUX HE MOJKET OBbITh IBYX OJMHAKOBBIX
1P CTOSIINX PSIIOM.

JIAY
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[TepBast nudpa ABYy3HAUYHOTO YKCTIA MOKET OBITH
70001, KpOMe HYJIsI, — JI€BSTh BADUAHTOB, @ BTOPAsi —
Jt06ast, KpoMe MePBOii, — TOXKe JEBSATh BApHAHTOB. 3Ha-
quT, cymiectByeT 9 - 9 = 81 nBy3HauHoe HaTypajabHOE
YICJIO0, IECATUYHAS 3aTTMCh KOTOPBIX HE COJIEPIKUT IBYX
OIMTHAKOBBIX 1U]P, CTOSIUX PSIIOM.

[TepBas iudpa TPEX3HAUHOTO YHCTa — J1I06asT, KPOMe
HYJIsl, — JIEBATb BapUAHTOB, BTOpasi — Jio0asi, KpoMe
TIepBOIi, — /IEBSITh BADUAHTOB, & TPEThS — JII06ast, KpoMe
BTOPOI, — TOKe JIeBATh BapUAHTOB. 3HAUUT, CYIIECT-
ByeT 9-9 -9 =729 Tpéx3HauHbIX HATYPAJIbHBIX YHCEJ,
NleCITHYHAS 3aMUCh KOTOPBIX HE COMEPKUT JIBYX OIM-
HAKOBBIX I[P CTOSIIIUX PSIIOM.

N3 narypanbubix yncen ot 1 1o 1000 mMbr He pac-
cmoTpenu Toabko uucao 1000, Ho oHo, oueBUIHO, He
noaxomut. VIToro mosyvyaeM, 4To CyIIecTByeT

9+81+729 =819

HaTypaJibHbIX ynces oT 1 go 1000, necaTuyHas 3anuch
KOTOPBIX HE COMEPKUT JIBYX OAMHAKOBBIX 1IUP, CTOS-
MIUX PSIIOM.

131. Otser. 28 = 256.

Mesx 1y KpailHUMU TIOJISIMU €CTh el1l€ BOCEMb TT0JIe.
W nis kKaskaoro U3 HUX HaM HY’KHO PeIuTh — OyneMm
JIi MBI HAa HEM OCTaHABJIUBATHCS UJIU TPOIYCTUM 3TO
noJie. Takum 06pa3om, HaIlll MapIHIPYT OTPeIESeTCs
BOCEMbIO pellleHUsIMIU — OCTAHOBUTHCSI UJIU TPOILY-
ctuthb. Beero cymectByet 28 = 256 HaGOPOB 13 BOCHMU
TaKUX PeIleHnil, a 3HAYUT, CyIIeCTBYeT 256 crmoco6oB
no6paThCsi ¢ KpailHETO JIEBOTO MOJIsT /10 KpailHero mpa-
BOTO.
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C5
132. OTBeT. 710 =126.

CymectByeT Cf’o CIIoco60B BHIOPATH MTEPBYIO KOMaH-
ny. Ho kak ToJibKO MbI BBIOpAJIU TIEPBYIO KOMaH/LY, BTO-
pasi opraHn3oBajach apToMarndecku. OCTasoch 3aMe-
THUTb, YTO HAM He BayKHO, KaKast 13 KOMaH 1 Oy/IeT IIePBOIi,
a Kakast — BTopoii. [ToaToMy MbI Kask/10e pa3breHue Ha
JIB€ KOMaH/Ibl TOCUUTAIIH JBAKbI.

B utore nosydaem, 4To CyIiecTByeT

Cj _10-9-8-7-6 10-9-8-7-6
2 2.5! 2-120

CII0c000B pPa30UTh JIECSATH IMIKOJIbHUKOB Ha J[BE KOMAH/IbI
IO TISITh YeJIOBEK.

133. Otser. 29 = 512.

3ameTuM, 4To npsAMoyronbHUK 1 x 10 MoxkHO yMme-
CTUTD B KJIETYATYIO JleceHKY BblcoToil 10 KJIeTOK JInIIb
JIBYMsI CITOCOOaMMU:

=9.2.7=126

| d

ITocne sToro ocraércs Kjerdyarasi JeCeHKa BbICOTOMN
9 KJIeTOK, B KOTOPYIO MMPAMOYTOIbHUK 1x 9 MOKHO yMe-
CTHUTb JIUIIb AByMs criocobamu. U tak mamee. Korma mMbr
JONIEM 10 TIpsiMOyTobHIKA 1 x 1,
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TO JIJisl HETO OCTAHETCS JIUIITh OIMH CIIOCO0.

B utore nosyuaem, uto cyiectByeT 2° = 512 croco60B
paspe3arb JieceHKY BbIcoToii 10 KJIeTOK Ha IeCSATh TTPSIMO-
yTroIbHUKOB ¢ pasmepamu 1 x 1,1 x 2,1 x 3, ..., 1 x 10.

134. OtBer. 604 800.
5:4-3

= =10 crmoco60oB BBIOPATH

CymectByer C §’ =

TPEX [py3eil U3 MATH.

[TosToMy B TIepBBIil /leHb Y MaJTb4uKa €CTh JeCATh
BapUAHTOB JIJIs1 BBIOOPA KOMITAHUY JIJIsI UTPhI B HACTOJTb-
Hy10 Urpy. Bo BTOpOIi 1eHb, TaK KaKk KOMIAHUSA JOJIKHA
OTJINYATHCSI, OCTAETCS JIUIID JIeBSITh BADUAHTOB KOMIIA-
uuu. U tak nanee. [losTomy cyiecTByer

10-9-8-7-6-5-4 =604 800

CIo0cO6O0B MPUTJIAIIATH B TEUEHNE HeZeJIN pa3Hble TPOii-
KU JIpy3eil.

135. Otsert. 3 999 960.

JlaBaiite mocunTaem, CKOIbKO BCEro Oy/IeT urcel, y KO-
TOPBIX B paspsizie eaunuil crout nudpa 1. Komugecrso
TaKUX YMCE PABHO YHCITY MePecTaHOBOK nudp 2, 3,4 u
d Ha OCTaBIINXCS YETBIPEX MECTAX, TO eCcThb 4! = 24 yucia.



PEIIEHNA 3AAY

AHajiornvuHo, 4uce’, 3akaHdyuBaonmxcs Ha 2, 3, 4
win 5, Oy[eT TaK:Ke 1o 24.
3HAYNT, pa3psi/i eAMHUI] BHECET B OOIILYIO CYMMY

(1+2+3+4+5)-24=1524.
Paccy:xmast Tak ke, MOJYyIUM, YTO BKJIAJ] I€CSATKOB
B 001IIy10 cyMMy Oyzer
(10 + 20 + 30 + 40 + 50) - 24 = 150 - 24,
BKJIaJl COTeH Oyier
(100 + 200 + 300 + 400 + 500) - 24 = 1500 - 24,
BKJIA][ THICSTY Oy/IeT

(1000 + 2000 + 3000 + 4000 + 5000) - 24 =
= 15000 - 24,

a BRJIa/J, JECATKOB TbICAY 6y11eT

(10 000 + 20 000 + 30 000 + 40 000 + 50 000) - 24 =
=150 000 - 24.

3HauuT, Bcsi cymma Oy/ieT paBHa

(15 + 150 + 1500 + 15 000 + 150 000) - 24 =
=15-(1 + 10+ 100 + 1000 + 10 000) - 24 =
=360-11 111 = 3 999 960.

136. OtBer. 35.

[Tocne kaxkmoro ynapa ABYX IIApOB 3TH Iapbl KAk
6ynTo MeHsoTcst MecTaMu. [109TOMy MOJKHO CUMTATh,
YTO B MOMEHT CTOJTKHOBEHWUS 1Iapbl HE CTAJIKUBAIOTCS,
a MPOCTO MPOXO/IST OJIUH CKBO3b Apyroro. B Takom ciry-
yae KasK/bIil 1Iap U3 MepBOil TPYIITbI MPOMIET CKBO3b
KasKIbIi 11ap U3 BTOPO# rpynmbl. To ecTb Bcero mpo-
U30UAET S - 7 = 35 CTOJIKHOBEHUIA.
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137. OtBer. Clyy = 498 501.
CpaBnure c 3amayveit 74.
3anumiem yucao 1000 kak cymMMy euHUIL

1000 =1+1+1+1+.. . +1+1+1

1000 exmnHuIg

Ecnu mb1 npencrasuau 1000 kak cymmy x + y + 2, TO
9TO MOKHO U300Pa3uTh TaK:

1000=(1+1+...+D+U+1+... +D+U+1+...+1).

X eJUHUAI] Y eqnHuIl Z €INHUI]

To ectp MbI cpean 999 3HAKOB ILIIOC BBIOpAJIN BA, U TE
€IMHUIIBI, YTO CTOSIT TIepe]l EPBbIM BHIOPAHHBIM 3HAa-
KOM TIJTIOC, B CyMMe JIafOT YUCJIO X, T€ eAMHUIIBI, KOTO-
pble CTOSIT MEXK/Y IBYMsI 3HAKAMU TLIIOC, AIOT B CyMMe
YHUCJIO Y, a Te, YTO CTOST I10CJIe BTOPOTO 3HaKa ILJIIOC, —
yrcso z. [109ToMy KoJMuecTBO Crioco60B PEACTABUTD
yucao 1000 B Bue cyMMbI TPEX HATYpPAJIbHBIX CIarae-
MbBIX PaBHO KOJIMYECTBY CITOCOOOB BBIOPATH /[BA 3HAKA
mwnoc 13 999. A 3HaYUT, KOJIMYECTBO TaKUX IIPe/CTaB-
JIeHUII paBHO

Cly =%=498 501.

|
138. OTtBerT. L =12 600.

11.21.31.4!

BoicTpouM HalMX CTY/IEHTOB B Psi/l ¥ 1aIUM B PYKU
TaOJIMYKY, HA KOTOPO# HAIMKMCAHO KOJMYECTBO MECT
B KOMHAaTe, B KOTOPYIO MblI COOMPAEMCSI €T0 MTOCETUTh.
[TonyunTtcst kKakasi-TO Takasi OCJIe/I0BATeIbHOCTD:

4332441432.
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To ecTb TOJyYMIIOCH «CJIOBO» U3 JIECATH «OYKB»,
B KOTOpoM oxHa O6ykBa 1, aBe OYKBbI 2, TpU OyKBbI 3
u yeTbipe GyKBbI 4. KomimuecTBO TaKUX CJI0B PaBHO
10! - 10-9-8.7-6-5
11.21.3!-4! 2-6
ITo o3HavaeT, 4To cyiectByer 12 600 crioco6oB pac-
CEJIUTD JIECSATh CTY/IEHTOB 110 3TUM YeTbIPEM KOMHATaM.

139. OTtBer. 220.

3aMeTHM, YTO YHCJI0 4 MOKHO TIPEACTaBUTh B BUJIE
CYMMbI HATYPaJbHbBIX CIaTa€MbIX JIUIIb CJAETYIOIUMU
criocobamu:

4=1+1+1+1=2+1+1=2+2=3+1.

=10-9-4-7-5=12600.

[TosToMy HaM MOAXOAUT MATH TUIIOB Yuces. A UMeH-
HO, HaM TTOJXO/IAT JIECITU3HAYHBIE YNCJIA, B KOTOPBIX

* yerpipe 1 u mects 0;

e oxua 2, iBe 1 u cemb 0;

e nBe 2 u BoceMb 0;

e oxua 3, ongHa 1 u Bocems 0;

e onHa 4 u nesath 0.

[TocunTaem, CKOJIbKO YKCeT TIEPBOTO TUMa. Tak Kak
YUCJIO HE MOKET HAauYMHATHCS C HYJIs, TO TepPBast 1H-
¢bpa — equnwniia. [Tocse sToro HaMm HyKHO BbIOpPATh TPU
MecTa U3 JIECSTH, Ky/la MbI eI TIOCTaBUM eIMHUIIBI, YTO

MOJXHO CAe/1aTb Cg criocob6amu. OcrajabHble MecTa 3a-
IMOJIHAEM HYJIAMMU. 3Ha‘-II/IT, CylieCTByeT

C3=M=3-4-7=84
97 3

YucJia I1epBoro Tuiia.
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Yucia BTOPOTO TUIIA MOTYT HAYMHATHCS JIMOO C eu-
HUIBL, OO ¢ ABOVKK. Eciu 4nciio HaunHaeTcs ¢ eu-
HWUIIBI, TO JiaJiee HaM HY>KHO BbIOPATb OJTHO U3 JIEBSITU MECT,
Ky/la MbI TIOCTaBUM BTOPYIO €MHUILY, a [TIOTOM — OHO U3
BOCbMU OCTaBIITMUXCS MECT, KyZla Mbl TIOCTaBUM JIBOVKY.
Ecnu sxe uncsio HaunmHaeTcs ¢ IBOWKHU, TO Jlajiee HaM HY K-
HO BBIOpATh JBa MeCTa U3 JECSATH, Ky[a MbI IIOCTaBUM
€IMHUIIbI, 3TO MOKHO CZENIaTh C92 criocob6amu. OcrajbHble
MecTa 3aroJHsAeM HY/ISIMUA. 3HAUUT, CyTIECTBYET

9.-8+C¢ =72+9—;3=72+36=108

quceJl BTOPOTO THUIIA.

Uucna TpeTbero Tuma MOTYT HAUYUHATHCS TOJIBKO
C IBOWKU, U JIJIT BTOPOU JBOWKU €CTh JIEBSATH BO3MOXK-
HBIX TIOJIOKEeHUU. 3HAUYUT, CYIIECTBYET BCETO NeBSITh
Yrces TPEThero TUIa.

Yucna 4eTBEPTOTO TUTIA MOTYT HAUYMHATHCS JIMOO
C €ZTUHUIIBI, IGO0 C TPOUKH, U B KAXKJOM U3 CITy4aeB eCTh
T10 ZIEBATH BO3MOXKHOCTEH JIJ15 TIOJIOKEHUSI BTOPOI HEHY -
JieBoit 1 pel. 3HaYUT, cyliecTByer Bcero 9 + 9 = 18
Yyuces YeTBEPTOTro THUTIA.

N nmakower, cymiecTByeT JIUIIb OAHO YUCJO TSATOTO
tuna — 4 000 000 000. toro moyyaem, 4TO CyneCTByeT

84+108+9+ 18+ 1 =220

NECATU3HAYHBIX YKCeJI, CyMMa IIU(p KOTOPbIX paBHA
YETBhIPEM.

140. OtBer. C{,-C3,-C2, =5 370 750.

Cpasnure c 3agaueii 86.
Kaxxaprit mpsaMoyTobHbIN MapaJuiesienuies, KOTo-
PBII MOKHO BBIJIETUTD, OJTHO3HAYHO OIPEIessSeTCs
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TpeMs TlapaM¥ MapaJuieJIbHBbIX IJIOCKOCTEeH, KOTOpbIe
cofiep:KaT ero TPaHu.

Ecau npsimoyronbubiit napasmtenenunesn 10 x 20 x 30
pas3buT Ha eqUHUYHbIE KYOUKH, TO B HEM €CTh TPU Ce-
MelicTBa MapasiesbHbIX MJIOCKOCTel. B ogHoM u3 Hux
11 mnockocteii, B npyrom — 21, a B TpetbeM 31 mio-
CKOCTb. B 1iepBoM ceMmeiicTBe mapy MJI0CKOCTEN MOKHO
BBIOPATH C121 crioco6amMu, BO BTOPOM — C221, a B TPeTh-
em — C2,.

[ToaToMy KOMYECTBO BO3MOYKHBIX ITPSIMOYTOJIBHBIX
napaJuiesIeTnnie/ 0B PaBHO

1110 21:20 31-30 _
2 2 2
=55-210-465=>5 370 750.

2 A2 2
Cii-C5-C5 =

141. OtBer. 300.
[TponyMepyeM TOPU30OHTAIbHbIE U BEPTUKAJIbHBIE
JINHUM CETKM TaK, KaK TIOKa3aHO Ha PUCYHKE.

11 2 3 4 5 6 7 8 9 10

w

3]

Byznem Kaskblil TPsIMOYTOJIbHUK 0003HAYATH JBYMSI
napamMy yucejs — HOMepaMH FOPU30HTAJIbHBIX U BEp-
TUKAJbHBIX JIMHUI CeTKH, orpaHnyuBaiomux ero. Ha-
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pUMep, yKa3aHHbIN Ha PUCYHKE MTPSIMOYTOJIbHUK OyIeT
{2 4;3 7}

KousinyectBo crioco6oB BbIOPATH Mapy TOPU30HTAJb-
HbBIX JIMHUN

C52 — 5_4 =
2

[Ipn sTOM map rOpU3OHTAJbHBIX JUHWUHU, 3a7a10-

IUX BEPTUKAJIbHbIE CTOPOHBI HEUYETHON JIJINHbBI, Oy1eT

3 -2 =6, Tak KaK O/lHa U3 JUHUI TOJKHA ObITh HEUET-

Holl (Tpu BapuaHTa), a Bropass — uértHoil (/1Ba Bapu-

10.

aHTa).
KosnmuectBo crioco60B BbIOpATh APy BEPTUKATBHBIX
JIMHUT
5 10-9
Ciy=—=—=45.
0=

[Ipu aTOM Map BepTUKAJIbHBIX JIMHUI, 321AI0INX TOPU-
30HTaJIbHbIE CTOPOHBI HEYETHOI IJTUHBI, OyIET S - 5 = 23.
KosnuecTBO MpsIMOYTOJBHUKOB, CO/IEPKAIINX YET-
HO€ KOJIMYECTBO KJIETOK, PABHO KOJIMYECTBY BCEX ITPSIMO-
yroabHUKOB — 10 - 45 = 450 mTyK — MUHYC KOJTMIECTBO
NPSIMOYTOJIBHUKOB C HEYETHOM TLJI0TIA/Ibi0 — 6 - 25 = 150
mtyK. toro umeem 450 — 150 = 300 mpsiIMOyTroJIbHUKOB,
cofiep:Kalx 4€THOe KOJNYeCTBO KIIEeTOK.

142. OtBer. 30.

JlaBaiite 17151 ynoO6CTBa IPOHYMEpPYyeM 11BeTa — Tiep-
BbIii, BTOPOIi, ..., IIeCTO. Bymaem cuuTaTh, 9YTO KyOUK
y>Ke Kak-To mokpaiieH. [loBepHéM ero Tak, 4To TrpaHb
MepBOTO I[BeTa OKAKeTCS HUKHEH, TOT/la CylIecTBYeT
JIBE BO3MOKHOCTU — T'PaHb BTOPOTO IIBETA OKa3asach
BepXHEeH WK JKe OHA OKa3asiach OOKOBOIA.

228



PEIIEHNA 3AAY

B niepBoMm ciiy4ae nmoBepHéM KyOUK Tak, 4TOOBI IPaHb,
OKpallieHHasl B TPETHH 1IBET, OKa3ajiach IepeHeit, Toraa
OCTaHETCs elllé TPU TPaHU, KOTOPbIE TOJIKHBI ObITh OKpa-
IIEHbI B YeTBEPTHIIA, TISATBIN 1 IIECTOI 1IBeTa. BoiOpaTh Ty
rpaHb, KOTOPYIO HAZI0 OKPACUTH B YETBEPTDI I[BET, MOXK-
HO TPEMSI CITOCOOAMI, TIOCJIE ATOTO BHIOPATh TY, KOTOPYIO
MTOKPACHT B IIATHIN I[BET, — JIBYMsI, 1 OCTaBIIIYIOCS TPaHb
CJIeZIyeT OKPACUTh B IIECTOI 1IBET. To eCTh B 9TOM cirydae
Bcero 3 - 2 = 6 BapuaHTOB OKPacoK KyOuka. OueBuIHO,
YTO HUKAKUeE J[Be U3 ITUX PACKPACOK HEJTh3sI COBMECTHUTD
MTOBOPOTOM.

Bo BTOpOM ciryuae moBepHEM KyOHMK Tak, 4TOOBI
rpaHb BTOPOTO IIBeTa cTaja repenHeit. Torma y Hac
OCTaJIOCh YeThbIpe TpaHu U 4yeTbipe 1Beta. OuATh Ke,
B TPETHI IIBET MOKHO OKPACHUTh JIIOOYIO U3 YEeThIPEX
OCTaBIINXCS TPaHeil, B YeTBEPTHII — JIOOYIO U3 TPEX,
KOTOPbIE€ OCTAHYTCS TIOCJI€ OKPAaCKW B TPETHUM IIBET,
B TISITBIN IIBET — OJIHY U3 JIBYX, U B MIECTON — TIOCJIE/T-
HIOIO OCTaBIIIYyIOCd TpaHb. To ecTb Bcero 4 - 3 - 2 = 24
crioco6a OKpacku KyOuKa.

3HaunTt, Bcero nmeetcs 6 + 24 = 30 pa3anyHbIX Bapu-
AHTOB PAaCKPACKU rpaHeil KyOuKa B IIECTb I[BETOB.

143. OtBert. [TopoBHy.

[TocunTaem KOJMYECTBO JAECATH3HAYHBIX UHCEJ, HE
KpaTHbIX 1s1TU. Ha mepBoM MecTe MOKET CTOSITh JiioOast
U3 JIEBSITU HEHYJIEBBIX 1UQP, HA BTOPOM, TPETHEM, ...,
NEBSATOM — J1i00ast u3 fecsatu udp, a Ha TOCTeTHEM —
so6ast, kpome 5 u 0. Beero momyuaem 9 - 103 - 8 uncen
NeCSITU3HAYHBIX YHCEJ, He JeJISIUXCS Ha TISITh.

Ternepp mocurTaeM KOJTUYECTBO [1€CSITU3HAUHBIX
quceJs, y KOTOPbIX HU IepBasi, HU BTOpasi iudpa He siB-
JsgIoTCs nsTépkamMu. Ha mepBoM Mecte MOKET CTOSITh
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mobas udpa, kpome 5 u 0, Ha BTOpoM — Jrrobast, Kpo-
Me 5, a Ha BCEX OCTAJbHBIX — JitoOast u3 mecsaT udp.
[Tomyuaetcs, uto cyniectByet 8 - 9 - 108 necaTu3HAYHBIX
JIcesT, y KOTOPBIX HU MepBast, HU Bropas mudpa ciesa
HE SIBJISTIOTCST TTSITEPKAMIL.

Ocrasnoch 3aMeTuth, uT0 9 - 108-8 =8 -9 - 108,

12!
144. OtBer. m =34 650.

Jl1st TOTO YTOOBI KasK/IbIil pa3 pacCTOSIHUE 10 CTapTO-
BOII TOYKM YBEJIMUYUBAJIOCH, Ky3HEUUK MOKET IIPbhIraTh
TOJIBKO B TP€X HampasjeHuax. HazoBem ux ycaoBHO
«HAIpaBo» —>, « BBepX» T 1 «Brepén» /. UTo6bI 1011acTh
B LIEHTP IIPOTUBOIIOJIOKHOTO KyOuKa, HaM HYKHO cJie-
JIaTh IO YeTbIpe MPbIKKA B KAsKIOM HAIPaBJIEHUH.

ITO 03HAYAET, YTO JIIOOOI MAPIIPYT SIBJISIETCS HEKO-
TOPOH MOCJ/IeZI0BATENIbHOCTDIO U3 IBEHA/IIIATU IIPbIKKOB:

STt A A AT S5 5 AT
To ecTb HaM HYKHO IOHSATH, CKOJIbKO CYIIE€CTBYET
<CJIOB», B KOTOPOM I10 YETbIPE pa3da BCTPUYAECTCA KaK/1asd
u3 <<6yKB>> -, T u 2. Mbr 3HaeM, YTO TaKUX CJIOB BCEro
12! 12.11.10.9-8.7-6-5 _
41-41-41  2.3-4-2.3-4

=11-5-3-7-6-5=34650.

A 3HAYUT, ¥ PAa3IUIHBIX MapHIPYTOB Bcero 34 650.

145. OtBer. C130 =120.

CpaBuure c 3agayveit 75.
3ameTum, 4TO ycaoBue «Kaxkaas mudpa He MeHbIIe
MPe/IbI/IYIIeli» 03HAYAET, YTO KAK TOJIBKO MbI BBIOpAJIH,
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Kakue 1udpbl BXOAAT B HAIllE€ YUCJIO0, MbI OHO3HAYHO
ompesiesisieM 9T0 uncio. [loaToMmy HaM HYKHO TIOHSITb,
CKOJIBKO CYIIECTBYET CIIOCOOOB PEIUTD, CKOIBKO 13 CEMU
1udp paBHO 1, CKOIIBKO — 2, CKOJIBKO — 3 U CKOJIBKO — 4.
A 5TO pPaBHOCUJIHHO 33/1a4e O KOJIMYECTBE CII0COO0B pas-
JIOSKUTH CEMb OJJUHAKOBBIX TAPOB IO YETHIPEM STITIKAM
c nomepamu 1, 2, 3 u 4.
[TosTomy cytecTByeT

Cih =—10'§'8 =120
CEMU3HAYHBIX YHCeN, B JeCATUYHON 3aMCch KOTOPBIX
MOTYT BCTPETUTHCS TOJIBKO 1ucpst 1, 2, 3 u 4, Takux,
4TO Kask/as 1 pa He MeHbIIe MPeIbIAYIIe.

MoskHO OBbLTIO ¥ He CChIIAThCs HA 3ajady 79, a, 1o
CyTHU, TOBTOPUTH Te JKe paccykaeHus. Pasnenum cemb
siueeK, B KOTOPbIe MbI Oy/IeM 3aITUChIBATD 1IN PbI, TPEMsI
TIepPeroPO/IKaMu, KOTOPbIEe Pa30MBAIOT STUEIKH HA YeThIpe
610ka (HEKOTOPbIE U3 KOTOPBIX MOTYT OKa3aThCsI ITYCThI-
mn). B sueiiku nepsoro 6yo0ka nuimeM uudpy 1, B aueiiku
BTOpOro 6sioka — 1udpy 2 u tak najnee. Takum o6pas3om,
CEMU3HAYHBIX YHCEN, B JeCATUYHON 3aMCh KOTOPBIX
MOTYT BCTPETUTHCS TOJIBKO 1 psi 1, 2, 3 u 4, TakuX, 4TO
Kask1ast indpa He MeHbIIle TTPeIbITYIell, pABHO KOJTYe-
CTBY «CJIOB» U3 JIECSITU «OYKB», CEMb 13 KOTOPBIX STUEHKN
U TPU — TEPETOPOKI. A KOJIMYECTBO TAKUX CJIOB PABHO

10! 10-9-8

— =120.
7!-3 6

146. OtBer. 4!-C7 -C7 =2160.

CHauaJsa BbiGepeM UeTBepbIX uesoBek. CylecTByer
C42 crioco6a BbIOpATh IBYX JKEHIMH M3 YeThIPEX U CG2
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criocoba BbIOPATh ABYX MY’KYUH U3 IIECTH. 3HAYUT,
BCEro C42 -Cg CII0cOO0B BHIOPATD YETHIPE YETOBEKA.

[Tocne Toro kax Jifoin BEIOpaHbI, CyIiecTBYeT 4! cro-
coba paszaTh UM YeTbipe Jo/uKHOCTH. [ToaToMy Bcero
nMeeTcs

41.CZ-C2=24-6-15=2160
c1rroco6oB 3aKPbITb Y€TbIp€ BaKaHCHUHU.
147. Otser. 2° = 512.

CymiectByet 2° = 512 c11oco60B 3aM10JHUTH YTIOBYIO
tabmmiy 3 x 3:

[Tocne atoro nocyeHAs KJieTKa KaX/10i U3 epBbIX
TPEX CTPOK 3aIOJHAETCS OJHO3HAYHO — HY>KHO BbI-
6paTh HyJIb, €CJIN CYMMa B IIEPBBIX TPEX KJIETKAX YETHAS,
U eIMHUILY — eCJIU He4€THasl. AHAJIOTUYHO IOHUMAeM,
YTO TIOC/IEIHSS KJIETKA KasK/IOTO U3 TIEPBBIX TPEX CTOJIO-
1I0B TO>Ke 3aMOJIHAETCSA OJJHO3HAYHO.
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3HauuT, cymecTByeT 512 croco6oB 3arOJHUTD BCE
KJIETKU TaOJUIBI 4 x 4, KpOMe yTJIOBOM, TaK, 4TO CyMMa
yrces B KOK/J0i U3 ITepBbIX TPEX CTPOK U B KAXK/OM U3
MEPBBIX TPEX CTOJIOIOB OYyIeT YETHOIL.

OcTanoch 3an0JHUTD MTOCEHION0 KJIETKY TaK, YTOOBI
B YETBEPTOI CTPOKE MOJTyUYWJIach 4€THAsI cymMMa. ITO
MOJKHO C/IeJIaTh €[IMHCTBEHHBIM 00Pa30M — OIISITh HY K-
HO BBIOPATD HYJTb, €CJTM CyMMa B TIEPBBIX TPEX KJIETKAX
Y€THAS, U €IMHUILY — €CJIN HeUETHAsI.

JlaBaiiTe MOWMEM, IMOYEMY B ITOCJTIEIHEM CTOJIOIE
cymMa o0si3aHa TPy 9TOM CTaTh YéTHOIL. Tak Kak cymma
Yuces B KaXK/IOU CTPOKe YETHA, TO CyMMa YHuCes BO BCel
tabJmuite ToKe yétHa. [ToaToMy ecsiu cymMma dncest B Kask-
JIOM U3 TIEPBBIX TPEX CTOIOIOB YETHA, TO U B IIOCJIETHEM
oHa OyzieT YETHOIL.

B urore Mbl OIyYnsIn, €CM Mbl 3AIIOJHUIN YTJI0-
ByIO Tabsuily 3 x 3 BCeBO3MOKHBbIMU 512 criocobamu,
TO JIaJTbIlle OHA 3aTIOJIHSETCS OTHO3HAYHO.

148. OtBet. 6560.

CpaBnure c 3agaueii 94.

[Tocuntaem cHavaja, CKOJbKO BCETO CYIIECTBYET
pa3IMYHBIX PACKpPacoK 6e3 y4uéra moBopoToB. Kaskmayio
U3 TSATU CTOPOH MOKHO PACKPAacUTh B OJIUH U3 BOCBMU
1BeToB. [loaTomy Bcero cyiectByeT 8° = 32 768 pas-
JIMIHBIX pacKkpacok. Cpeau 9STUX paCKPacoK eCTh POBHO
BOCEMb OJTHOIIBETHBIX PACKPACOK, & TAK KaK J — IPOCTOe
YUCJIO, TO TOJIBKO OJTHOI[BETHBIE PACKPACKU TIPU MTOBO-
poTe MOTYT IepeiTu caMu B cebsl.

Bce octanbubie 32 768 — 8 = 32 760 HeoLHOIIBETHBIX
pacKkpacok pa3GuBAIOTCS Ha TATEPKHU, EPEXOIAIINE
JIpYT B ipyTa ipu nmoBopore. [ToaToMy ecyiit Mbl y9uThI-
BaeM, 4TO PaCKpacKu NepexosIiye APYT B Apyra mpu
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IMOBOPOTE, ABJIAIOTCA UAEHTUYIHDIMU, TO ITOJIy4Ya€M, YTO

Pa3JIMYHBIX HEOJHOIBETHBIX PACKPACOK B MSATh pas
MeHbIIIe: @ =6552.

Jlo6aBUB BOCEMb OJTHOIIBETHBIX PACKPACOK, TTOJIyYa-
€M, 4TO cymiecTByeT Bcero 6552 + 8 = 6560 pasinunbIx
CII0CO60B paCKPaCUTh BCE CTOPOHBI TPABUIBHOTO IISITH-
YTOJbHUKA, KAJKIYIO B OIMH U3 BOCbMU JJAHHbBIX IIBETOB,
€CJTN PacKpacKu, KOTOPbIe TIEPEXOAT APYT B ZIpyTa pu
MMOBOPOTE, CUUTAIOTCS OJMHAKOBBIMU.

21000 _ o
5

[TycTh BepIIMHbBI HATIIETO TPEYTOJIbBHUKA HA3BIBAIOT-
ca A, Bu C, n mycTb 1lepBOHAYaIbHO Ky3HEYNUK CHUJ/TUT
B Bepmnne A. O603HauNM yepes @, KOIUYeCTBO CIIO-
coO0B BEPHYTHCS 32 77 TIPBIKKOB B BEPIINHY A, 4epes
b, — monacTb 3a 7 IPbIKKOB B BeplIuHy B, a uepes ¢, —
MOTIACTh 3a 1 IPBIKKOB B Bepuinny C.

HapaiiTe noiiMéM, 4to Mbl 3HaeM 1po a, b u c,.
Bo-niepBbIX, KaK/Iblil pa3 Ky3HEUNK BbIOMPAET OHY U3
NIBYX BePIIUH JIJIsI TIPbIXKKa. [loaToMy cylecTByeT Bcero
2" MapuIpyTOB U3 7 IPbIKKOB. Ho KaskabIii MapiipyT 3a-
KaH4yuBaeTcs B ofiHou u3 Bepiui A, B uiu C. [Tloatomy

149. OTtBer. 342;

a +b +c =2

Bo-BTopbIX, 1151 TOro uto6er noce (7 + 1)-ro npbik-
Ka OKa3aTbCs B BeplinHe A, HYKHO TI0CJIe TIPebIy-
IIeTo MPbIKKA HAXOAUTHCS B BepiTnHe B niu BepiinHe
C.Ilostomy a, = b + c,. AHaJIOTUYHO IOHUMAEM, YTO
b,=a,+cuc,  =a +b.

[Tociie mepBOro MPbIKKA MbI HAXOIUMCST JINOO B BEP-
mHe B, iu6o B Bepummne C. [Tostomy a, =0,b, =¢, = 1.
3HaunT:
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c,=0+1=1;
a,=1+1=2, b,=2+1=3,
c;=2+1=3;
a,=3+3=6 b, =2+3=5,
c,=2+3=5;
a,=5+5=10, b.=6+5=11,
c,=6+5=11;

a;=11+11=22, b,=10+ 11 =21,
cg =10+ 11 = 21;

a,=21+21=42, b =22+21=43,
¢, =22+ 21 =43

a, =43 +43 =86, b,=42+ 43 =85,
c, = 42 + 43 = 85;

a,=85+85=170, b,=86+85=171,
¢, =86 + 85 =171;

a, =171+ 171 =342, b, =170 + 171 = 341,
¢,y =170 + 171 = 341,

To ectb cymiecTByet 342 crioco6a Ky3HEUNKY 3a JIeCSTh
MPBIKKOB BEPHYTHCS B BEPIITUHY, U3 KOTOPOI OH HAvaJI.

[Toka MbI pemranu 3aa9y AJisl IeCSATH MTPBLKKOB, MbI
OOHapPY>KIJIM, YTO Y HAC Beeraa b, = ¢, 1 OT/IMYaeTcs Ha
€IHUILY OT d , TIPUYEM IIPU HEYETHBIX 72

b=c=a+1,
n n n

a TP YETHBIX 7
b =c=a —1.
n n n
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IlaBaiiTe mokaskeM, uto Tak Gyzer Bcerna. [lyctsb npu
HEKOTOPOM HEUYETHOM 72

a=a b=c=a+1,
n n

n

Torna
a.=b+c =@@+1)+@+1)=2a+2;
b.=a+tc=a+(@+1)=2a+1;
c.,=a +b=a+(a+1)=2a+1,
TO €CTb

[Tyctb Tenepb pu HEKOTOPOM YETHOM 72

a=a b=c=a-1,
7 n n

Toraa
a.=b+c=@-1)+@-1)=2a-2;
b . =a +c=a+(@-1)=2a—1;
c,.,=a,+b=a+(@—-1)=2a-1,
TO €CTb

pr =, L

Takum 06pa3oM MblI JOKA3aJIH, YTO €CJU /I HEUET-
HOTO 72 CIIPaBE/IJINBO PABEHCTBO

b=c =a +1,

TO 11 crepytoniero uétuoro (n + 1) Gyzer BepHO

b, ,=¢,. =a,, —1
1 Ha060POT.
ITyctp a,,, = x. MbI 3HaeM, 4TO
b1000 = Cioo0 = %1000 — 1,
— 91000
Qo0 T b1000 + Cyo00 = 21
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To ectb b,y = €490 = X — 1. 3HaUMT,
x+ @ =1+ @ —1)= 2100
3x — 2 = 21000
21000 _ o
x=——=
3

Taxkum O6pa30M, MbI ITOJYYWUJIN, YTO CYIIECTBYET
21000 )

3
BEPHYTHCS B BEPIIUHY, U3 KOTOPOI OH HAYaJ.

crmoco6oB KYy3HEUYUKY 3a TbICAYY IIPbIJKKOB

5 2
150. Orser. (C}})) =63 504.

3aMeTHuM, 4TO JJIsI TOTO, YTOObI BEPHYTbCSI B HC-
XOJHYIO TOYKY, KOJIMYECTBO IIIaroB BBEPX MOJIKHO
OBITh PAaBHO KOJUYECTBY IIarOB BHU3, a KOJUYECTBO
IIaTOB BIIPABO IOJI’KHO OBITh PABHO KOJIMYECTBY IAr0B
BJIEBO.

[TycTh maydvoK 3aBepuInJ MapIIpyT, C/IeJiaB 32 BCE
BpeMsI 7 11aroB BBEPX M m IIAroB BIIpaBo. Torga Mbl
3HaeM, 4To 21 + 2m = 10, To ectb 1 + M = 5.

Cnaemnaem jBa crrcka. B mepBoM BbInuIiieM HOMepa
IIaroB, Ha KOTOPBIX IMAay4yOK MIEJ BBEPX WJIM BIIPABO,
a BO BTOPOM — HOMepa IIaros, Ha KOTOPHIX Ay YOK IIEJT
BBEPX WU BJIeBO. B Kayk1oM crircke GyeT BBITHCAHO
n + m = 5 HOMEPOB.

3Hast 9TU J[Ba CIIUCKA, Iy Th Iay4Ka OAHO3HAYHO BOC-
CTaHaBJINBAETCS:

* eCcJIM HOMEP Iara ecTb TOJbKO B TIEPBOM CITHCKE,

TO ATOT HIar ObLI CIeJaH BIIPABO;
* eCcJIM HOMEP IIIara eCTh TOJIbKO BO BTOPOM CITHCKE,
TO HTOT Iar ObLI C/ieJIaH BJIEBO;
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¢ €CJIM HOMEp IIara eCcTb B obounx CIIMCKaX, TO 3TOT
nar ObLI CeJIaH BBEPX;

¢ €CJIM HOMEpa IlIara HeT HU B O/JTHOM 13 CIIMCKOB, TO
9TOT I1ar ObLI caeJiaH BHU3.

Kakumu 6b1 H1 ObLITH JBa CIIMCKA 110 TISTh HOMEPOB
IIar0B, ITyTh MAayYKa MTOJIYYUTCS 3aMKHYThIN. [leiicTBu-
TEeJIbHO, KOJIMYECTBO IIar0B BIIPAaBO PAaBHO KOJUYECTBY
IIIaTOB BJIEBO — OHU 002 JOITOIHSIOT KOJIUYECTBO I1aroB
BBEPX JI0 IIITH. A KOJIUYECTBO IIar0B BBEPX PABHO KOJIN-
YeCTBY IIarOB BHU3, TOTOMY YTO €CJIU IIaroB BIIPAaBO
U 11aTOB BBEPX B CyMMe IIsITh, TO IIIATOB BJIEBO U IIaTOB
BHU3 B CyMMe IIsITh, HO MbI 3HAaeM, YTO U IIaroB BJIEBO,
U 11aTOB BBEPX B CyMME IISITh.

Takum 06pa3oM, MbI ITOHSIIH, YTO KaXKJIOMY 3aMKHY-
TOMY IIyTH MOKHO B3aMMHO OJHO3HAYHO ITOCTAaBUTH
B COOTBETCTBUE JBA CITMCKA I10 IISITh HOMEPOB IIaroB
B Kaxx/oM. [loaTomMy y nayyka ecTb
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PA3JIMYHBIX ITYTH.



BOPWC TPYLUWH BOJbLUE 20 NET NPENOOAET MATEMATUKY
IWWKONIbHUKAM WU CTYAEHTAM, ABJIAACL COABTOPOM YYEBHUKOB
N0 ANFEBPE A71A 7-9 KNACCOB; 6 JIET BELET NONY/IAPHBI
OLHOUMEHHbIA KAHAN N0 OKOJNOLIKONIbHOW MATEMATUKE.

llepen BaMmu oTKpoeTcA yAMBUTENbHbINA U
3axBatbiBarowmin mnp KOMBUHATOPUKHK
0T NpocTeALMX 3ana4 Ha nepebop BapuaH-
ToB A0 6uHoMma HbroTOHA, TpeyronbHUKa
Mackana u cnoXHbiX cogepXaTenbHbIX
3afau.

MpenBaputenbHaA NoAroToBKa He no-
TpebyeTcA, Bac XAYT KpacuBble 3afa-
Yn ¢ NoAPo6GHLIMU pEeLIeHUAMM C UHTe-
pecHbIMM aBTOpPCKMMK noaxonamu. Bece
($aKTbl U310)KEHbI C Pa3HbIX CTOPOH, YTO
NO3BOJINT BaM MNPEKPAcHO OpPUEHTHUPO-
BaTbCA B YBJIeKaTe/IbHOM NyTeLecTBUM
no MATEMATUKE!

JTA KHUTA BYAET MOJIE3HA

KAK WKOJIbHUKAM,
TAK W BbIlYCKHUKAM

«Cpean pa3gesnioB MaTteMaTUKHW KOMGUHATOPHKA, HECOMHEHHO,
Bblf1e/1AETCA CBOEH TPYAHOCTbI. 3Ta KHUra — 3aMey4aTesibHoe
UCK/IOYeHNe M3 3TOro npasuna. bopucy TpywwuHy yaanoce
WU3/10XKNUTb OCHOBHbIE pasfgesibi KOMOMHATOPUKK MOHATHLIM
U 0YeHb ApyXemo6HbIM ANA yuTatena Asbikom. 0taesbHO
CTONT OTMETUTb OYEHb rPaMOoTHbIE, yAa4YHbIe NoA60OPKK 3a4a4

110 KaXK40/ TeMe»,
MAKCWUMOB 11.B.,

KaHouoaT GUsMKo-MaTEMaTUYECKUX HaYK,
noueHT UTMO
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