XXII Mexpernonanbuast OJIMMITHA 1A

HIKOJILHUKOB 110 MaTeMaTuke

«CAMMAT-2014»

3aKJIIOYnTeILHbIH TYp
6 KJacc

> 1.Haiitu makcumasibnoe SHa€HHe CyMMBbI JIBYX HATYPaJbHDLIX HHCeJ, eCJIM X HaUMeHblee
oburee KpaTHoOe paBHO 48, a naubosbimit o6t 1esmren paBeH 8.
> 2. Beiuncimre:

1+2—|—3+4+5+6+7+8+7+6+5+4+3+2+1_
888888 - 888888

1+2+3—l—4+5+‘3+7—|—8+9+8+7+6+5+4+3+'2+1
999999 - 999999

> 3. 3o/IyKa i rHOMBI YCTaHOBIJIN CBOM 1aChbl Ha TOYHOE Bpemsi B 10 wacos YTpa U JI0r0BOPUIINCE
BCTPeTUThCs B 20 4acoB TOro ke Jiis. Ussecrho, uro yack Sosymku cremar ua 15 MHUHYT B Hac,
4 Hachl rHOMOB orcraroT Ha 10 munyT. Bo cKoJibko (0 TOYHBIM 4acaMm) IpPOU30HIeT BCTpeya
3outyliKy ¢ rHOMaMu, eciiu KazK/IbIil PHJIeT 110 CBOMM yacam?

> 4. CKOJIBKO KJIeTOK Tabimipbl 8 X 8 MOXKHO HOKpacuTh Tak, 4Tobbl HUKaKHe 3 LeHTpa
KPAlICHHBIX KJIETOK He JIeXKAJIM Ha OJHOIf 1psAMoit?

> 5. B 300marasune maxousitess Komku u nonyran. Kaxk ussectuo y komku 4 JIalel, a y
nonyras -2. Ecim B maraszun BOMJIyT 1noKynaTenu (4ucio HOKyTIaTesieit paBHO 4uc1y obuTaTeseii
300MarasyHa, He CUHTas HPOLABIOB), TO B 300MArA3UHE Oyzser 32 norn. CKoJIbKO B marasume
MOZKeT ObITb Kolek?

> 6. Kaxoe naubosbiee uuciio TPEYIrOJIbHUKOB MO’KHO IOCTPOMTBH TaK, YTO BCE BEPIIUHbI
HaXOIATCA Cpe/d Jalupix 6 Touyek.
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> 7. Tpu unucprr narusHauHoro dncia 1ersepku. Hafture sto unciio, 3uast, uro ono JeJIUTCS
6e3 ocrarka na 315.

> 8. MoxHo yin Hapucosarh Ha IZIOCKOCTH H€ThIpe KPACHBIX M YEThIPE CHHUX TOYKH TakK,
4TOOBI 151 J1H06O0M TPOHKH TOYek OHHOIO HBETa HAULIACH TOMKA APYrOro LBETa TAKAs, YTO 3TH
HETBIPE TOUKH SABJIAIOTCS BEPIIHHAMU ltapaJuieyiorpamma’?

> 9.V Hesnaiiku u 3naitku ects 100 rupek maccamu 1 r, 2r, ..., 100 r. Heznalika HOCIHOPHJI CO
3Haitkoii, 4To Kakue 6bl 1pe PHpbKH He no/1ozki1 3uaitka, Hesnalika Beerna cymoxer YPaBHOBECHTD
Bechl. Tak jm 910? Ecyn mer, IIPUBEJINTE LIpUMep.

&> 10.Hapucyiite mecruyronsuux u IIPOBEIUTE ‘€pe3 J(Be ero BepIUMHbI NPSMYIO, KOTOpas
pasbuBaer ero Ha jBa IATUYTOJIbHUKA.




XXII Mexxperuonanbuasi OJINMIINA 1A
LIKOJIbHUKOB 10 MaTeMaTHuKe

«CAMMAT-2014»

SaK/IoYNTe/IbHBIH Ty D
7 KJlacc

> 1.KakoBo HauGoJIbIIee KOJIMIecTRo TPEYIOJIbHUKOB, BCE BEPIINHBI KOTOPBIX HAXOAATCS cpejin
JaHHbIX 10 Touex?
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> 2. Byncens nonas Bommebuyio erpany u nosser 1o neii ¢ HOCTOSIHHO# cKOpocThio. Yepes
Kazxkjible 15 MunyT on nosopauusaer ma 90°, Jokazkure, uro B UCXOJIHYIO TOYKY (OTKyna Hawdasl
JABUZKEHUE) OH CMOKET JIUIIh 4epes LesIoe YUCJI0 YACos.
> 3. llan pasHobeapeHHbIi TpeyronbHuK ¢ yriom B 207 npu Beprumme. Hokazxkure, 4ro ero
GoKoBast cTopoHa 6oJIbIIIe YABOCHHOI'O OCHOBAHMSI.
> 4. [okaxkure, uTo 3HaueHMe BBIPDAKEeHHs1

792793794795+ 1

MOZKHO IIPE/ICTABATD B BUJ\E IIPOM3BENEHUS JBYX OMHAKOBBIX MHOMKUT JIeii.

> 5. Ha mudepbiare uacos B Toukax HI, VI, IX, XII namucano o uudpe. Wasti 1o xomy
1aCOBOI CTPEJIKM MOXKHO COCTABHUTB U3 9TUX 1udp J1Be nape! JABY3HAYHBIX 4uCel. [Ipoussenenue
OAHOM naper 2795, npyroit 1944. Haitiure Hamucanmbe HUppPbI.

> 6. Cpeu 30 osmMmmanukos mKouibl, 16 npunnmau yyacrine s CAMMAT - 12, 17 npunnmanm
yuacrue B CAMMAT - 13, a 10 npunumasm y4actue u 8 CAMMAT -12 u 8 CAMMAT -13. Ecrs
JIA CPe/l OJIMMITMA/IHUKOB HIKOJIBI, pebsiTa He [IPUHMMABILE yaactue 8 CAMMAT -12, CAMMAT
-13 u eciu ecth, TO CKOIIBKO Ux?

> 7. Hapucyiire mectuyroisiux u HPOBEAUTE *Iepe3 JABe ero BEpUIMHbI LPSIMYI0, KOTOpas
pasbuBaeT ero Ha JBa IATHYIOJBHIKA,

> 8. Pacuudpyiite pebyc: YIAP+VYIIAP=/IPAKA.

Pasubiv GykBam COOTBETCTBYIOT pasHble IUppPHI.

> 9. Pazzuesure yroa s 66° na 11 PABHBIX YacCTeil C HOMOIIBIO IMPKYJIST H JIMHEHKH.

> 10. MoxkHO Jin paccTasuTh quc/a 1,2, ...,8 B Bepunnax ky6a TaK, YTODBI CyMMbI YUCEJ Ha
BCeX rpausax Kyba 6ol oannakosbimu? Eciu MOYKHO, TO HOKAYKUTe KAK.




XXII Mesxxperuonannnas oJIUMMUa A

HIKOJILHUKOB I10 MaTeMaTHuKe

«CAMMAT-2014»

3aKII0YuTe b HbIT TYyp
8 kJjacc

> 1. IIpsiMoyronbHbId jueT Oymaru JyiuHbI n, IUPUHBL M (m # n) COrHYJIM 110 JMAroHaJM U
ckiensn. Haiijiure IEPUMETD 10JIyYuBLIMiics urypsr.

> 2. CpaBHUTb YnC/I0BBIE BbipaxkeHuss A u B u gate obbsicuene.

Az (1etedty o 1 Byt by o 1
B\ 273w Pe5m 273t "o

> 3. CuoBa AKT, YTPO, KOMAP coorsercrsenio O3HAYAIOT KBaJIpat, Kyb, u uersepryio
CTEleHL OJIHOr0 HaTypaJibHOro uncsa. Kakoe ciioBo coorsercrByer unciy 9128931.

> 4. lokazaTs, 4ro 110601 TPEYTOJIBHIK MOXKHO PaspesaTh Ha TPH YacTH, u3 KOTOPBIX MOKHO
CJIOZKUTD 1PAMOYTOJBHbBLA TPEYroJIbHIUK.

> 5. Kakoso HauGosbinee kommiectro HPAMOYTOJIBHHKOB, BCe BePHIMHBI KOTOPBIX HAXOASTCH
cpesin JaHubix 30 Totex,
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> 6. Tpoe maibYuKOB MMeIoT 110 HEKOTOpoMYy KoJidecTBy s16/10K. [TepBerit 3 MambunKos Jlaer
APYTHM CTOJIBKO 0JIOK, CKOJIBKO KAXKJABIH U3 HUX HMEET. 3aTem BTOpOil MalbuMK Jaer JBYM
APYTHM CTOJIBKO SI0JI0K, CKOJILKO KasKAbIi U3 HIX TCIEPb MMEET, B CBOIO OYepe/lb U TPETHH JlaeT
KazJIoOMy U3 JBYX JPDYIMX CTOJIBKO, CKOJIBKO €CTh Y Kaxzuoro B sror moment. ITocie storo y
KazK/I0ro 13 MaJIbMMKOB OKa3bIBaeTCsl 110 8 s16/10K. CKOILKO A0JI0K OBUIO B HaYaJIe v KayK/I0ro U3
MaJIBMHKOB?

> 7. Kaxoe naumensinee kosmuecrso PAs/IMIHBIX HATYPAJIbHBIX YHCEsI HYKHO B3SITh, 4TOGHI
13 HUX HaBepHAKa MOXKHO OblLio BhIOpaTh 3 qUCJIa, CyMMa KOTOPBIX JdejiuTces Ha 3.

| |

t> 8.[Toctpoennast u3 16 crimuex dburypa ] ]‘ | He UMeeT neHTpa cummerpun. [lepecrasbre

He BoJtee 3 crmyex Tax, YTobb losryqarouasicst purypa umeiia HenTp cummerpuu. Haiture crioco6et
PEILICHHS, IPUBOJSIINE K YETBIPEM Pas3/IuIHbIM LUEHTPAaM CUMMETPHH.

> 9. Hexoropoe uuciio npu sesenun ua 1994 u na 2014 naer B ocrarke 1000. Kakoit OCTATOK
A8ET 3TO YUCJI0 HpU Jejienun Ha 577

> 10. Ipa npusitens cobpastucs Ha oxory. Ux goma orerost ot Ga3bl Ha paccTosiHuu 18 KM 1
33 KM, IpHYeM nepBbiit xuBeT MexK )ty 6a30ii 1 joMoM BTOpOro. Ouu OTHPABHJINCH OJHOBPEMEHHO:
CHa'aJia HAaBCTpeYy JApy Apyry (nepebiii Ha asromobuile, Bropoit newmkom). Ilociie Toro kax LIPUATEIH
BCTPETH/INCH, OHM Hoexam K Gase Ha maiume. Beero onn Jobupauck 1o 6a3er 1 uac. Eciu 6
BTOpOit Bbimes Ha 1 4ac pasbiie, onu BCTpeTunch 661 B 6 KM OT Jg0Ma Broporo. Onpejienure
CKOPOCTD JIBUZKEHUST aBTOMODUIIS.
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XXII Mexpernonasuast OJIUMIINA 1A

ITKOJIBHUKOB I1O MaTeMaTuke

«CAMMAT-2014»
3akinounTesbHLIH TYp

9 KJacce

> 1.CpaBHure unciosbie BbIpazKeHNsl

@+\/5—6+\/9“0H\/E V72 V110

115 19 Y Tt o

1
B> 2. Ilycts p peiicTBuTeIbHOE “YHCIO Taxkoe, uTo y/p + — = /5. Haiiaure, He ucnonsyvs
} \‘?/?7) 1 u

S 1
KaJIbKYJIATOpa, YeMy PaBHO {EO_IZJ ,Tne S=p° + —, [a]— nenas wacrs uncna q.
P

> 3. Jlokazkure, 4T0 1P IPOUZBOIBLHOM g CYWECTBYeT TPEYroJIbHUK CO CTOPOHAMU

Va2 —a+1,vVa®+a+1,v4a? +3

H 1iomalb 3Toro TPEYIOJIbHUKa He 3aBUCUT OT a.

> 4. MoxHO sin passiesiuth yncia 1,2,...,2013 ua tpu Hellepecexaloluecs rpyuiibl Tak, YToObl
CYMMBI HCEJI B STUX I'PyIIIax 06pa3oBbiBaI apu(pMeTHIECKYIO 11POrpeccuio”?

> 5. locrpoennas u3 16 crurek burypa I’ || || He nMeeT nexnrpa cummerpuu. [lepecraspre

He Bostee 3 ciuvex Tak, YTo6b] noJtyHatonasicst (purypa umesia neHTp cummerpun. Haliinre crioco6pr
PELICHN, IPUBOASILINE K YeTHIPEM pPa3/IMuHbIM LEHTPaM CUMMETPHH.
B> 6.Pewure B nesnbix qnciax CHCTEMY YpaBHEeHH

zy + z = 2013,
z + yz = 2014.

B> 7. Haiisure ocratok or jenenns crenenn 20142014 ya 1914
> 8. Man orpesok mmuHolt 20v/3. C HOMOIIBIO IMPKYJIS U JIMHEHKH HOCTpoiiTe oTpe3ok
JUtMHHON 104/2.

> 9.9ucs0 n3+6n2+12n okanunsaeres uucpoit 2. Haiijure ewe jise 1nhPbI IIPEJIIECTBYIOLIIE
3TOI JBOHKH.

> 10./Tan Tpeyrosbuuk ABC ¢ yraamu 75°, 75, 30°. Kazkayio ero sepumiy OTPa3UJIU CHMMETPHUHO

OTHOCHTEIILHO TPOTHBOINOIOKHOM CTOPOHDLI U HOJIYHMIH TPH TOUKH M, N, K. lokaxure, uro
TpeyroiibHuK M NK - 1npaBusibHbI.




XXII Mexpernonasbaast OJIMMITHA A
ITKOJIBHUKOB TI0 MaTeMaTuKe

«CAMMAT-2014>»

SaxmounresnbHbIil TYp

10 kunacc
> 1. IIpu Kakux HATYpaIbHBIX N ypaBHeHite
8 cos 6z cos 2z + 4sin® 4z = 3

umeer Ha orpeske [1,n] posno 2014 pewenuit?
> 2. Kakoe Haumenbiee kosiugecTso Pa3/IMIHBIX HATYPA/IbHBIX YHCEJ HY}KHO B3SITh, Y4TOObI
3 HUX HABEpHsKa MOXKHO ObUIO BBIGpaTh 4 uucia, cymma KOTOPBIX JlesiuTest Ha 47
> 3. Haitnanre npu kaxom a Cymecrsyer muorowien 100 cremenu, KoTopbiit YAOBJIETBOPsieT
COOTHOIICHHIO
P(z) — P(2014 — z) = 1914z + a.

> 4. Jlan ocTpoyrosibHbIH pasHOOe/IpeHHbI (HO He paBHOCTOPOHHUIT) Tpeyrosbuuk ABC.
Kazxuyio ero epumny orpasmin CUMMETPHIHO OTHOCHTEILHO HPOTHBOIOIOKHON CTOPOHBI
HOJLY UM TOYKH, sIBJISIOIMECs: BePIIMHAMH 1IPABHIILHOIO TpeyrosbHnKa. Haiijure yruist Tpeyrosbuuka
ABC.

> 5. Man orpesok jumma kotoporo PaBHa JaroHain Hekotoporo Ky6a. C noMoubio mupkyJist
1 JIMHEHKH 110CTPONTE OTPe30K PaBHBIH JMArOHAJM IPaHu ITOro Kyba.

> 6. HalijjuTe Haumenblee Tpex3nadnoe 1ucio n, IIPU KOTOPOM YHCJIO

M = n' 4 4n® + 6n + 24n2 + 2014n + 2013

JeyuTest Ha 35.

> 7. Ha jsmcre B kierky (pasmep xierku 1 x 1 CM) HapUCOBaJIH IPSMOYTOJIBHUK, CTOPOHBI
KOTOPOI'O IIPOXOJAT 110 JIMHUAM KJIETOK, BePIIMHbI HAXOAATCS B y3/1ax Kj1eTok. CKoJIbKO MOYKHO
HAPUCOBATD LPAMOYTIOIBHUKOB IUIOMAIbI0 20 CM' BEPIIMHbI KOTOPBIX HAXOAATCH B y3/1aX KJIETOK,
€C/I Ha POPU3OHTAJILHOMN CTOPOHE HMPSIMOYTO/IBHIKA HAXOMUTCS 19 Y3JI0B, a Ha BepTHKaJ/ILHOI 14
V3JI10B.

> 8.Haitjure cymmy Beex 3nauenumii napamerpa a, IIpU KOTOPhIX CHCTeMa

(Jz| + )|y + 1|z +y + a| = 27,
lz| + ]y + 1|+ |z +y + a| = 8.

MMeeT HauboJIblIee YUC/IO PeneHuil

> 9. CymMMa JecATH HATYPaJbHBIX 4HCElT paBHa 2014. Kakoe HaumeHbliee 3naueHme MoyKer
npuiumars HOK?

> 10.B npoussosibHoM Tpeyroabhuke ABC Ha croponax BC, CA u AB ormerwin touku M ]
N, P rakue, uro BM : MC = CN : NA = AP : PB =1 : 3. Tpu upsimbie AM, BN,CP
obpasyior Tpeyrombunk A; B,C}. Hatianre Bockosbko pas miowais HCXOJIHOIO TPeyroJibHUKA
BoJIbIIIe IIOWA/U TOCTPOCHHOTO TpeyroJibHUKA.




XXII Mexxperunonaabuas OJIIMITHA/IA

HIKOJIBHUKOB IO MaTeMaTHhuKe

«CAMMAT-2014>»

3ak/II0YnTebHBIN Ty D
11 knacc
> 1. Haiijure cymmy Beex peruenuii YPaBHeHHsI
13cosec2z = ctg2x + ctg3z

YAOBJIETBOPAIOIMX HepaseHcTBy 1914° < 2 < 2014°,

> 2. Ilosioxurensuple uyncia a, b, ¢ TakoBbl, uTo a’ = ¢ = (2, Hokaxkure, uto 4 = b = .

> 3. YKazkuTe 110 Kpaiineit Mepe 2 MHOFOWICHA CTEIeH 99, KOTOpbIE YJIOBIICTBOPAIOT JJAHHOMY
coornomenuio P(z) + P(2014 — z) = 1914.

B> 4. Moxuo s pasnemurs 2014 umcen: 1,2,922, ..., 22013 1, TPH HellePeCeKarOIuecs: IPyIibl
TaK, 4TOObI CYMMBI YHCeJI B 3THX rpyiax o0pasospiBajiu apudMeTiecKyo porpeccuio?

> 5. Ilpn xakoM HaumembileM HaTypabHOM 1 HaBEepHAKaA HAlJyTCsA IIONAPHO pa3/IMdHbIe
HaTypaJibHble YUCIIa @, b, ¢ TaKue, 4TO Bee Tpu KBAJIPATHLIX TPexu/eHa

az® + nbz + ¢, bz® + naz + ¢, azx? + nex + b

MMEIOT KOpHHU. IIpu 3TOM 1 ykaxkuTe Bo3MOKHbBIE 3HAYCHUS a,b,c.

> 6. Haityure pagnyc Bumcannoro s unpamuay SABC wapa, ecim u3BecTHO, 4TO BEpIIUHA
S upoeunupyercs B OpTOUEeHTp Tpeyrosibinka ABC, GokoBble pebpa pasHbl KODHSIM ypaBHEeHUs]
ﬂi—ﬁﬂ = 4v/3 u ojun us YIJIOB 1Py BepiiuuHe S IpsaMoii.

> 7.Haiiqure no kpaitxeit MEpe JiBa TPEX3HAYHbIX T [IPU KOTOPOM YHCJIO

M =n" + 180> + 52n% + 93702 + 150 + 56

nesutest Ha 2014.

> 8. Buous creust B psijg crosit 16 YPH. B Hux Haxomsres B obielt cioxuocTu 71 KpacHblii u
CHHUIT 1Iap, IIPH'IEM KPACHBIX MAapoB GoubLIe, eM cuuiux. B mobhix TPeX PsLIOM CTOALMX ypHAX
HAXOAUTCA O/IMHAKOBOE KOJIMYECTBO KaK KPACHBIX, TAK M CHHEX IIAPOB, [IPU 3TOM KPACHBIX 1IAPOR
MeHbIe, qeM CHHUX. CKOJIbKO KPacHbIX U CHHUIX lwapos Haxoaured B 10 ypre.
zly] + {y} =3,
(@ + ([ + {y}») = 9.

> 10. /lana mocieoBaTe/bHOCTD TPEYIOJIbHUKOB Ap,n = 1,2,... ¢ BEpIIMHAMYU B TOYKAX
An, By, Cn. M,—neHTp TsixkecTH TpeyrobHiKa A,. Tpeyrompuux A, c BepmuHamMu A,
By i1, Chyy nonyuaercs uz TpeyrojibHUKa A, ciieiyomuM obpasom: Aadinii, BaBaity Oy =
OTPE3KH BBICOT TPEYroJIbHHKaA A\, Takue, 4To

Aﬂ.An'i--l o Ban+1 = CnCﬂ_I.l - _i.
B.C, =~ CpA,  A.,B, 100

> 9. Pemnre cucremy ypasueruii {

Haiitu p(Mig14, Mayy4)— paccrosmue MEXKIY TEHTPAMH THIKECTH TPeYroJbHUKOB Ajgry 0 Aggy,
€CJIM CTOPOHDI Tpeyrojibauka /Ay pasubl 19, 20 u 14.




CAMMAT

2

Yenoeus 3agau,
PeLICHNs 1 yKa3aHWs K PCLICHUAM 3a/a4

3aKJ/IIOYATeNBHBII TYP

XXII MerxperuonajbHOM OJTUMITHA BT

IIKOJIEHUKOB I[10 MarTeMaTHukKe

«CAMMAT-2014»

6 - 11 kJacc

Camapa, 2014



XXII Mexxperuonajibaas OJIMMITHA 1A
MIKOJILHUKOB [0 MaTeMaTHKe

«CAMMAT-20145»
6 kJacc

> 1.Haiitu Makcumanbioe 3navenne CYMMBL JIBYX HATYDAJILHBIX YHCEN, CCIM HX HANMCHDBIICE obuiee KparHoe
pasHO 48, a HauboubINii o6t Jeaurens paseH 8.

Pemenune. Bamerum, uro IIPOM3BE/ICHHC HATYDPAJIbHDIX YHCE] PABHO HPOU3BCACHHIO HX HaMMEHbIIEro obero
KPaTHOr0 H HANGOJIbIIEI0 OBIEro A HTCILs. C.uenosarmbﬂa,

48 .8 =384 =27.3

384 =1-384,384 =2-192,384 = 3. 128,384 = 4-96,384 = 6 - 64,
384 =8-48,384 = 12- 32,384 = 24.- 16.

Ot6epem naps s KOTOPBIX Hauboublunil oGt gemren pasen 8. D10 napel
848,24 - 16.

Ouernano, 4ro MakeHManbLOE 3HAYEHHE CyMMBbl PABHO 506,
Orser. 56.

> 2. Belunciaurn:
1+2+3+4+5+6+7+8+7+6+5+4+3+2+1_

888888 - 888888
_1+2+3+4+5+6+7+8+9+8+7+6+5+4+3+2+1
999999 - 999999

Pemenne.
1+2+3+4+54+6+T7+84+7+6+5+4+3+241
838888 - 888888 =
1+2+3+4+5+6+7+8+9+8+7+6+5+4+3+2+1_
B 999999 - 999999 -
_ 39%ag 81 B
888888 - 888888 999999 - 999999
1 1
111111 - 111111 111111 - 11111 = &
Orser. (.

£ 3. 30JLylIKA H PHOMBI YCTAHOBHIIM CBOM YACh! Ha 104Hoc Bpems B 10 wacos yrpa u moroopusics BCTPCTHTHCS
B 20 4acoB Toro e jHs. Masecrno, 4To vack Souymky cremar xa 15 MHHYT B 4aC, & Yachl 'HOMOB OTCTAIOT HA
10 MunyT. Bo ckombko (110 Tounnm uacam) mpousoiiler Berpeda Souywku ¢ reomamu, ecin KAz Iblil IpHeT no
CBOMM 4acam?

Orser. Yepes 14 40 mun upHi yesiosud, qro 3oiymka 6yuer xKIaaTh.,

> 4. Crombko Kki1eToK Tabimiup: 8 x 8 MOZKHO IIOKPACHTB Tak, 4T00bl HHKaKHe 3 HEHTPA KPALICHHBIX KJICTOK HC
JIeXKasl Ha OJ(HOH 11paMoii?
HE
H N

=

Pewienne, —
[ ]

HE
HE

[Mokpacuts Gosbwe 16 KieTok HCJIB3H, TOrAA Ha KAKOH-TO I'OPH30HTAIIN HOMBUTCH 3-51 KJICTKA.

Orger. 16 kierok.,

B 5. B 300Marasume HaxoAATCH KOWKH 1 noryran. Kak useectno y kowku 4 Jialbl, a y nonyras -2. Eciu B
MAarasiH BOHIYT HOKynaTeau (4uciio moKynaresei PaBHO 4uciy oburaresiell 30oMarasusa, He canTas HPOJIABLIOB ),
To B 300marazune Oyaer 32 Horn. CKOJIBKO B MArasuHe MOKeT OpITh KOMEK?

Pewenue. Ilycrs B marasuse Kowek, y nonyraes. Torga no yenosuio sanaun:

4z + 2y + 2(z + y) = 32,

3z + 2y = 16.

BbiosHus He ovenn ciomKubI 1epebop MoJLyvaeM, YTO B MArazHHe MOyKeT ObrTh 4 KOWIKY, 2 KOWIKK WIH BOBCE
He ObITh KOUIeK.




Otser.4, 2, (.
> 6. Kakoe nanBosnbiuce uneso TPEYIOJILHUKOB MOMKHO [OCTPOUTH 18K, MTO BCC BOPIIMHBI HAXOISTCH cpedu
JaHubIX 6 Touek.
®

£ % %

Pemrenne. Konnvecrso TPOCK TOYCK, KOTOPOE MOMKHO BbIOPATL U3 JAHHBIX ToYek onpenensiercs C2 = 20, Us
ITOro 4YHucia TPOEK TOYeK HQOﬁXO,L[,I-I.\-ID HCKJIOYUTB Te KOTODBIE He 06}3&3}/10'1‘ TPeYIOJBHUKOB, TaKkKx TPOCK O4YeBHJIHO
- 3. CnenoBarensro, nanbonsmee HHCJIO TPEYTroJIbHUKOB, KOTOPBIC YAOBJICTBOPAIOT yCJI0BUIO 3a4a4H paBHo 17.

Otser. 17.

& 7. Tpu WHGPLI nATH3HAYHOIG HCua verBepky. Hafiire 310 HHCIO, 3HadA, 4To OHO seinres Ge3 0CTATKA HA
315.

Pewenne. 315 = 5.63 = 5. 9 7. Cnenosarensno, CyMMa uip HCKOMOIro uiena mojnKHa JenuTbes Ha 9 p
OKaH4uBarbes Ha 0 uiy 5, QueBnano, yro YCJIOBHIO 38141 yIOBJICTBOPSICT 4Hc/i0 44415,

OrBer. 44415,

> 8. Moxno Ju HAPICOBATE Ha IJIOCKOCTH 4eThipe KPACHBIX I METhIPE CHHHX TOHKH Tak, YToGbr 15 moBoit
TpOﬁKII TOYeK ooHoro HUBEeTa HALLIACH TO4YKa APYroro upera TaKas, 410 3TH HCTBIPE TOYKH SABJAKTCH BEPLIHHAMM
lapaJienorpanmmya?

Pewmenne. Ipusesem OAHO 13 pewennit. Pacemotpu ky6. O6osnaum Kpacheie Toukn 1, a cunne 2. IMokpacuw
BCPIIMHBL OUHOIO pebpa BEPXHCIO OCHOBAaHHS 1OKPacHTh B KPAaCHBI LBeT, BepIIHHLL UPOTHBONOJIOKHOTO ey
pebpa BepxHero ocuosanns g cunnii. Pacenorpum nusknee OCHOBAHUS! 1 Bo3bMeM pebpa He HapaJuieibhaple peGpam
BEPXHEIO OCHOBAHHUS M MPOLEJIACM Te e geiicreus. Torna HMOJIydnM, 4To Juis aoboii TPOHKI TOYEK OJHOrO HBeTa
HAlIACh TOYKA APYroro rpers TaKas, 910 3TH 4 TOYKN SBJISIOTCS BEPLIMHAMH Hapa/uIc/iorpamMMa.

OTreer. Moo,

> 9.V Hesuaiixn u Suatikn ecrp 100 rupek maccamu 1 n, 21, ..., 100 r. Hesnaiika lrocuopnit co 3Haiikoii, yro
Kaxne Obl I8¢ PHDLKH He 110J105K1)1 Snaiika, Hesnaitka BCCria cmoxer ypasrosecuts Bechl, Tak jm 3107 Ecmu ner,
npuBeauTC 1npu MCp.

Pewrenne, Hounyerum, 3uaiika B3:JI TUPBKH Beca T H Y, o < y. Bemmy — x> 2, to Hesnaitka caoer B38Th
PHpbKN Beca ¢+ 1 1y — 1. Snauury — z < 2.

Ecomaz >1n Y < 99, To Hesnaiika mosxer B3SITh MUPBLKI ¢ Becamn @ — 1 y Y+ 1. Suauut, n = 1 quéo m > 99,

Ocrasmncs napsr (1; 2), (1;3), (98; 100), (99;100).

Otser.(1;2), (1;3), (98;100), (99;100).

> 10.Hapucyitre mecruyroisunk u UPOBEIUTE Yyepes JBe ero Bepuuipl Ip#AMYIO, KoTopasi pasbupaer ero ua
ABa ISATHYTOJIBHIKA,

Pewenne. \




XXII MexxpernoHanbHasi OJMMIIHana
IIKOJIBHUKOB 110 MaTeMaTHKe
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7 Kaacc

> 1.KakoBo maubojbinee koamuecrso TPEYTOJILHUKOB, BCE BEPUIMHBI KOTOPBIX HAXOJAATCH CPCAHM AaHHbIX 10
Touek”?

*
¥ ¥ ¥ ¥

Pemenne. Oupeuesinm obriee YnCiI0 TPoOeK Touek, KOTOPOE MOKHO 10CcTpouTh 13 dannbix 10 Touek. O = 120.
Hekmounm u3 sroro gucsa TPOMKH TOYEK, KOTOPBIC JICKAT HA 0JHOI upamoit. QuesnaHo, 410 YHCI0 TPOEK TOYeK
JIeZKalMX Ha O1HOH npamoil pasuo 15. 3nauur, Hanboabuice HHCJIO TPeYrojbHUKOB, YAOBJICTBOPSIOINX YCJIOBHIO
3aJiaun pasuo 120 — 15 = 105,

OTeer. 105.

> 2. Byncenb nonan s Bommebnyio crpany u moaser o Heii ¢ HOCTOAHHO ckopocTeio. Yepes kaxkibie 15 MHHY'T
OH noeopaunsaer Ha 90°. Jokaxkure, yro B MCXOIHYIO TOYKY (OTKy/a Hadal JBHZKEHHE) OH CMOKET JIHID yepes
LEeJI0C 4YHCJI0 YacoB.,

okazarenscreo.

& 3. Ilan paBuoBespennbiii Tpeyroipauk ¢ yriom B 20° npu Bepuune. Hoxkaxure, uro ero 6okopas CTOPOHA
OouibllIe YABOCHHOI'O OCHOBAHMUSL,

Hokasarenscrpo. Pacemorpn PABHOGEAPCHHBIH TPEYTONLHHK ¢ yriom /A = 20°. Ornorum Ha cropone AB
orpesok BE = BC. AE > CE, kak cToponst Jlekalue npotus yrios B 30° u 20° coorsercrBeHHo. Anajornyso,
CE > CB.

AB = AE + BE > 2CB.

> 4. Hokamure, 410 3HaAYCHUHE BbIPayKCHH A
792793794795 + 1

MOZKHO 1IPCACTABATD B BH/IE IPOUSBEUCHHS JABYX OMMHAKOBBIX MHOMKUTEICH.

Jokazarenserpo. Beenem o6ozuavenis T92=2-1,793 =2, 794 =2+ 1,795 = & + 2, Trorua

792-793-794 - 795 + 1 =(z-Dzz+1)(z+2)+1=
=it + 22 - g? <9z 41 = o +228 4+ 22— 222 2z 4+1=
=¥z +1)? - 22(z+1) + 1= (z(z + 1) —1)2

> 5. Ha uucpepbuare yacor B 1ouxax IIIL, VI, IX, XII nanucano 1o uucdbpe. Mg no xouy vacosoii CTPEJIKH
MOZCHO COCTABHTD U3 9THX HUDD JABC 1APBI JBY3HAUHLIX YHCEII. IIponzsesenue oauoit napnt 2795, apyroit 1944,
Haitjnre nanucannsie indpot.

Pemenne. 2795 = 65 - 43, 1944 = 36 - 54, cnenosareisHo, Hpihpe: 3, 4 5, 6.

OTeer. 3, 4, 5, 6.

> 6. Cpean 30 onmumumatmnkos wkois, 16 npunuvain yvacrue B CAMMAT - 12, 17 npunumann ydacTie B
CAMMAT - 13, a 10 upunumasm yuaacrue u B CAMMAT -12 u 8 CAMMAT -13. Ecte CPeJH OJIMMIHAIHHKOB
WIKOJIBL, pebsTa He NpuHUMaBIIHC yyactue B CAMMAT -12, CAMMAT -13 u ccam ecthb, TO CKOIBKO ux?

Pemenne. [Tycrs A — 310 MuOKECTEO yuacraukos CAMMAT-12, B — 370 mMHOMKECTBO yuaactHukos CAMMAT

-13. X - muoxecrBo, KOTOpOE COCTONT M3 pebAT He yuacTBOBABLINX B CAMMAT-12, CAMMAT-13. ITo VCJIOBHIO
saaun n(A) = 16, n(B) = 17,n(AM B) = 10.

30 = n(A) +n(B) - n(A[ | B) + n(X),

n(X)=7.

OTser. 7.

B 7. Hapucyitte mectuyroapnuk u HPOBEAUTE HEPe3 JBE ero BCPIUMHBL IPAMYI0, KOTOpasi pa3busaer ero Ha JiBa
HUATHYTOJBHUKA,

Peurenne.

N
> 8. Pacumdpyiire pebyc: YIOAP+YIOAP=/IPAKA.




Paszubiv Gyksam COOTBCTCTBYIOT pasubie uupbl.

Permrenue. =1, r.x. cknagsisaorcs ABa HeTbIPEX3HAYHBIX YHCJIA.

A - yernoe. 2[=A, clle10BaTebHo, A=2,

P+#£1 k. J=1.

P=6, ciepoparenbro, K=2A+1, K=5, V=8,

8126 4 8126 = 16252,

Orser. 8126 + 8126 = 16252.

> 9. Paszenure yron s 66° ua 11 PABHBIX HacTell ¢ NOMOIIbIO WMPKYJIs U JiHe K,

Pemenune, o 90° nononmsior 24°. Heimm yron s 24° nononam u CLIC pa3 nonojiaM, HOJyYuM yroa B 6°,
Mozkno nocrponrs yron s 60°.

& 10. Moxkno st paccrasuTh dicia 1,2,...,8 B Bepmmnax ky6a Tak, 4roni CYMMBIL YHCEJI Ha BCEX I'PaHsAX Kyba
Obut oqunakosbiMu? Eciy MOXKHO, TO NOKAXKHTE KAK.

Pemenune. Berasurs pucynok. Cymma 4ncesn na Ka1oif I'panyn papta 18. Yncio 18 naxouum us YCIOBUS:

6-x=3(1+2+3+4+5+6+7+8),
6z = 3 - 36,
T =18.

Hanee nongop. Kitow - uyernpie HHCTA 110 JIMATOHANIAM, U Ha KAXKI0i IPAHN 2 YOTHBIX 1 2 HEYETHBIX YHCJIAa.
Orser. Mosxno,
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8 kJacc

> 1. [Ipsmoyroabneit jguer GyMaru JUIMHLL 7, DIMPHHBL 171 (m # n) COMHYJIN 110 AHAIOHAJN 1 cikacwin. Haitmure
LCPHMETP 1oLy YHBIIHiiCa Gurypbl,

Pewenne. Pacemorpum upsamoyroibauk ABCD. Coruem ero no guaronanu AC u CKIICHM. Hosyunm durypy
ABKD'C. Ouesn/no, yro nepumerp nosyuuBLeiica burypbt:

2 n 2

m? —n
P=2n+——r—+ m? + n2,
m

2 2 :
OTser. P =25 + = 4+ vVm? +n?.

> 2. CpaBHuTb quci0BbIe BRIpaskeHns A u B u JaTk 00biACHeHHe.
1 1 1 1 1 1 1 1
= — — =4 — =— TR T o
4= 5013 (”2 rBY +2013)’ B=ou (1+2+3+ *2014)

Pemenne. ITycrs (1 + 4 + 3+ +353) =a,a> 2, rora (I+24+3+...+ ) = a+ 5557 » CIEIOBATEIBHO,

a-f—,—‘——””
A= 20“13= B= PTTTF B
__a a 1 B a B 1 >0
T 2013 2014 2014  2013-2014 20142 ’
A 5B
Oreer. A > 3.

> 3. Cnosa AKT, YTPO, KOMAP coorsercrBenno OSHA4AIT KBaapal, KyD, U YeTBEPTYO CTElleHb OHOro
HaTypasibHoro ncia. Kakoe ciioso coorsercrsyer uncity 9128931,

Pemenne. T.x. 1000 < < 10000, cnesoBarensro, 10 < x < 22, [ocneuue undper 22, 23, 24 pasunynst (T,
O, P). cienoBarenpno, nocsenusis uudpa x ve pasna 0, 1, 4, 5, 6, 9. Buaunur, r moxer GbrTh pasHo 12, 13, 17, 18.
IIposepsiem: 12 ne nonxoaut, T.x. 122 = 144, a K#T, 18 ue noaxomur, t.x. 18% cocrour Bostee wem u3 5 mudp, 13
He HoaxomuT, T.K. y 132 u 134 1 COOTBETCTBYIOT pasubie OykBbl. CiepoBaressno, octacres 17.

172 = 289 — AKT, 173 = 4913 — YTPO, snaqut, 9128931 = — TPAKTOP.

Oreer. TPAKTOP.

> 4. Joxasarb, 4To J1106OH TPEYIONBHIK MOMNKHO PaspesaTh Ha TPH YACTH, M3 KOTODBIX MOMKHO CIOMKHTE
HPAMOYIOJIbHBIN TPCYIo/IbHUK.

Hokazarenscrso, Pacemorpum ocrpoyrossnsit AABC. Mycrs M — cepennna AB, N — cepenuna BC.
IIposenem uepes Touky M IIpAMYI0 @ iepuenukyispuyio AC. Yepes touky B HPOBEJIEM IPsAMYIO b 1apasienbuyio
AC. TIyers Q = anb, P = an AC. Hposeaem upsmyio ¢ yepes touku P u N 110 Hepecevenus ¢ upamoit b, B = bNe.
Houyuaum, aro AAMP = ABM @, ARBN = APCN. Yro u TpeboBaJIoch J0Ka3aTh.

> 5. KakoBo HauGosnbiuee kosmuecrso UPAMOYTO/ILHHKOB, BCC BEPIIMHBL KOTOPbIX HAXOJMTCS CPeAN AaHHbX 30
TOYCK,

*® * @& o o
. & & o @
* ® o o @
*® 2 o 0o @
*® ® o o @
* & o @ @

Ykazanwme. 150 - uncio «POBHBIX» LPAMOYTOJIbHUKOB. 48 - MHAIMOHAIBHBIX HPAMOYTOJILHHKOB,

Ortser. 108,

> 6. Tpoe ManbunKOB HMEKOT 110 HCKOTOpOMY KosuectBy 60k, Ilepsblit n3 Manbuukos naer JPYIHM CTOJBKO
ADJIOK, CKOJIBKO KAayKIBli M3 HUX HMeeT 3arem Bropoil Majbuuk jaeT ABYM JPYIHM CTOJIbKO $0JI0K, CKOJIBLKO
KaKIblii 13 HUX TElePh UMeET, B CBOIO OHCPeAb U TPETHil JaeT KaykKJIoMy M3 JIBYX JPyrux CTOJIBKO, CKOJILKO CCTh Y
KaAioro B aTor MomenT. Ilociie 91010 y Kaxi10ro 13 MajibauKos OKasbisacres 10 8 56010k, Ckonbko 16710k 6bU10 B
Hadale y Kas<JIoro U3 MaJjib4nKoB?

OTBer. V uepsoro manpanka 13 ABM0K, y Broporo 7 u y Tperbero 4 abioka.

> 7. Kakoe naumenbliee kojmuecrso PA3/IIHBIX HATYDAILHBIX YHCCI HYZKHO B3ATE, YT0GBHI H3 HHX HABCPHAKA
MOZKHO ObLIO BBIOpATE 3 uncia, CYMMa KOTOPBIX JEJIUTCs Ha 3.

Pemenne. 1) [Mokazkem, 410 4 yncen HepoctarouHo. Ilyers ux ocrarku or gesenus na 3 cyrn: 0, 0, 1, 1. Torma
CyMMa JOBBIX TPEX U3 HUX HMCET OCTATOK paBHuslii 6o 1, nmbo 2, CIICJOBATE/ILHO, HE JIeJHTCs Ha 3.

2) Tokaskem, uro 5 gocrarouno. IMycrp ux ocratky or gesenns na 3:

a)0,0,0,V,V nuu 1, ,1,V.Vwm 2, 2,2, V.V, rorja Gepem nepeble Tpu,

6) 0,0,1, 1, 2 mm 0, 0, 2, 2, 1unn 0, 1, 1, 2, 2 06azarensno cets TPH Pas/IMHHBIX OCTATKA, X Gepewm.

OTger. 5.



> 8.ITocrpoennas u3 16 cunyex durypa JI—TJ-Tll—-]J HC nMeeT uenrpa cummerpuu. Ilepecrasbre ne Gosee 3
s .
CIIMYEK TaK, 4T06b Hoay4alomascs ¢burypa nmesa UCHTD cummerpun. Haitgume CloCcobb! PCLICHUA, IPHBOAAIHE K
HETBIPEM Pa3INYHbIM UCHTPaM cummerpun.
Pemenne.
1 cayuait. Oeuracy 1 ciuky. enrp CHMMETpHn - Touka O, - cepenuna BE.
Iﬁ;‘ e ‘E__
TE——— — e ——

2 cayuait, dpuraen 3 cnMukm, Lenrp CUMMeTpuI Touka O,

G le : 1

3 cayuail. Ananormnuen ciyqa 2 ToILKO HBHraem BLIDARO.
4 cayyait. JIpuracy 3 cundkn. Henrp CHMMeTpun Touka Oy - UCHTD KBajpaTa.,

-
W.o‘, \

B> 9. Hekoropoe uieno IIpH JgJienun Ha 1994 y ya 2014 gaer B ocrarke 1000. Kakoit ocratox Jaer 310 yucio
[pH jiesienny Ha 577

Pemmenuye.

Orser, 31,

IePBBI XKUBET Mexcay 6a30ii AOMOM BTOpOro. Ouu ornpasuiics OJIHOBpeMeHHO: cHauaa HaBCTpedy Apyr apyry
(nepsbiit Ha aBToMobHIIe, Bropoi neutkom), ITocite Toro xax HPHATENN BCTPeTIIINCh, OHU Hoexany K 6a3e Ha Mainune.
Beero oun Aobupanuce 1o 6azp | 4ac. Ecin 6br Bropogi Bblliest Ha 1 vac panswe, ony BCTpeTminesb 6bl 8 6 Ky of
HoMa Broporo. Oupeuesre CKOPOCTh JBHMKEHHA ABTOMOGHLS,

Otrser. 45 xu/y.
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9 kiacc
&> 1.CpaBHuTE YHCIOBBIC BLIPAIKCHUS
V30 L V56 V90 . Va2 " VT2 RVARLL
1 15 19 13 1 21
V30 56 /90 V42 72 /110
Vkazanue. Bocuem o6o3nauenne A = ETH - ST - To b= T3 e Tr + B 3aMeTHM, UTO KasILy1o
ApoBb MOYKHO 1IPEICTABUTD
zz+1) (1 1
2c+1 /4 42z +1)*
Hosyuaem, 4o upn ysennwuenun & apobb yBenuunsaeres. Ciegosareibio, B > A.
Otser. B > A.
&> 2. [Iycrs p peficTBUTENLIOC YUEI0 TAKOS, YTO VPt —= V5. Haityre, e HCHONIL3YH KaJIbKYJIATODA, YeMYy

/P

PaBHO i rae S = p® + i [a]— leslad 9acThb 4Yuca a.
2014 |’ p®’

Pemrenue. Beegen obosznaucune /P =z, Torua x + % = /5.

.L1+—3=2\/5,
1 1 1 1 1
5 - _ 1 il T oy Y i 2
2+ 5 =(2+)° -5 + ) 10(z + =) 5v5 P+,

1 1

PP+ = = (5v5)° - 3(p+ =) = 610v/5,
p? p
o : 1 .
P+ % =(p+ ;})-’ - 5(p® + ;15) —10(p + ?)) = 5°(v5)° — 5 610v5 — 50v/5 = 25 - 501/,

S
[ 2014] =
Orser. 8.

> 3. Hoxaxure, 4TO NPH HPOU3BOJILHOM a CYMIECTBYET TPEYIOJBHUK CO CTOPOHAMMN

\/az—-a+l, \/a2+a+1‘ \/4r12+3

H IVIOWA/b 3TOTO TPEYIOALHUKA HE 3aBHCHT OT .
Hokazarenscrso. Cpasunm VdaZ+3 ¢ vaZ—a+1u vVdaZ+3 ¢ Vi +a 1. Moayuum, yro 4a? + 3
HauGoJibias Besunua. [loKaxkeM BBIIOJIHCHUE HEPABEHCTBA TPCYIOJBLHHKA:

Vda? +3 < Vai+a+1+vVa? —a+ 1,
40° +3<2a® +2+2vat +a2 + 1.

2a® +1<2va* +a2 + 1,

da* +40® +1 < 4a* + 4a? + 4,

D70 BepHO TK.

e

CiresoBarenbio, cymecrsyeT TpeyroibHUK ¢ IPEACTAB/ICHHbIMH AanHbivu. [Tokazcem, 4To wroma s Takoro rpeyroibuuKa
He sasucut o1 a. Hafijem kocunyc nauGompimero yria

CoS = 2% +1 = sinp = v3
" Wat¥aZ+1 * 2vat + a2 +1°
V3

S=1\/a2+a+1\/a9—a+l———-—:

2 2vat +a? +1

~|&



> 4. Mokno st pasnenurs uncna 1,2,...,2013 na rpu HEHCPECeKAIOIUEC IPYIIILI TAK, 4TOObI CYMMbL UHCE) B
ITUX I'pynnax obpasoBbIBAJIM apuMeTHIeCKy10 nporpeccuio?

Pemenne. Ecim a, b, ¢ - apucdMernueckas nporpeccust, 10 2b = a+c, snauur, a+b+c'3. Paccmorpum cienyone
HCHEPECEKAIOIIMECs TPYIINIBL:
a=1,4,..,2011, 3k + 1;

b=2,5,...,2012, 3k + 2:
¢=3,6,...,2013, 3k.

Ouesuuno, uro 2b = g + ¢.

Otser. Ja.

& 5. Iocrpoennas u3 16 crmuek dburypa J———— HE uMeerT uenrpa cummerpui. Ilepecrasbre He 6omee 3

CIIMYEK Tak, 4Tobb! noiyvaomasicst purypa nmesa uenTp cummerpun. Hafigure cuocober pewenus, UPHBOAALLME K
HCTBIPEM PA3JIMYHBIM HEHTPAM CHMMETPUH.

Peienne,

1 cayuait. Jpuraem 1 cunuky. Heurp cummerpun - Touka Oy - cepeauna BE.

|

L1
| ||

_'El"" D;“|fr,_

2 cayuait. Tpuraem 3 cumyxi. Hentp cummerpun Touka Os.

S U K

= )

3 cayyait. Anasioruyen CIIYHalo 2 TOJILKO apuracw BIIPABO,
4 cayuait. Teuraem 3 ek, Hentp cummerpun rouka Oy - uentp xBajpara.

= ——= <
|

| |

i i

&> 6.Pewnre B ieabx unesiax CHCTEMY ypaBHCHMI

Ty + z = 2013,
T+ yz = 2014.

Pemenue. (2)-(1), nonyuum:
T—axy+yz—z=1,

(1-w)(z—2)=1.
{]—y:L {1—y=—h
ITo ycuosuio 3alaqun @, Y, z 1eJble, CJCMLOBATCIIBHO, BO3MOXKHO JBa Ccay4as:

n—=gee T—z =],
Orser. (2014;0;2013).

> 7. Haiiyure ocrarox or Jdeserus crenenn 20142014 44 1974,

Pewienne.

2014%M = (1914 + 100)2°* = 1914N 1004034,
10020142, 100291 = (3. 33 + 1)2014 — 3377 4 1 — 660M; + 34,

rae M = 2M, + 1, caenosarenbuo 1IpH jicjiienuy Ha 66 nosyuaem ocrarok 34,

10071 = (3-29+13)20M4 = 29V 4132014 _ 997+ 1691007 _ 29N +(29-5+24)'%7 = 29N, +(29-5)1007 _ 99y, 51007 _
29Nz —5(29-5)°% = 29Ny +5-4503 — 99, +90.1625! — 29N +320-256'%° = 29N, + (29-11+1)(29.9— 5)1% =
20N, —5'% = 29N, —5.(20-4)%2 = 29N, —5.462 — 29N4—5-16(2:29+6)*° = 29N, —5.16-620 = 29N5—(29-3-7)6%° =
29Ng +7- 6% = 29Ns +7-36(29 - 7 + 13)% = 29Ny — 9136 = 29NV, — 9(29-6 — 5)° = 29Nz + 9. 5% = 20N, + 23.




Monyunm
1002 = 66, + 34, 100201 = 29N, + 23.

g : gi ; ggﬂNI‘ 29M - 66N = 11, ofoznauum M = 11M;, noyyus: 290, —
6N = 1, oboznauum M = 20, — 1, torua 29M3 — 3N = 15. Iycre My = 3Mj, Torna 29M; = 5 + N.

¥=23+29 11(6M3 — 1) = 1914M4 — 296.

Orser. 1618, (-296).

> 8, Han orpesok mmnnoi 201/3. C NOMOMIBIO INDPKYJIA I JIHHCHKH MOCTPONTC OTPE30K [ INHHOMN 10\/5,

Peurenue. Crpouwm NPSAMOYTOJbHbLE TPeYIoNbHIK ¢ KaTeramu 204/3. I'unorcHysa gaHHOro TpeyroJibHIKA paBHA
20V/6. Crpoum npsMoyronbHelii TPEeYroJibHIK ¢ Karetamu 20v/3 u 20V/6. I'unorenysa sroporo TpeyrojlbHHKA pasHa
60. Crpoum Tpernit [IPAMOYTONBHBI TpeyroisHnk ¢ kareramu 60, [I0JIy4aeM, 49TO ero rumoreHy3a pasua 60+v/2.
Henum aror orpesok na PaBHBIC HCTH, HOJIYYHM HCKOMBIt OTPE30k 10v/2.

> 9."ucao n® + 6n? + 12n okanuubacrci wuchpoit 2. Hafimnre eme jige mndpsr mpemmecrs VIOLLHe 5Tof Japoiikir.

Pewenne.n® +6n* + 12n = 10a + 2, sBesem obosnauctue n+ 2 = p, Torua 10%p® = 10(a+1), (a +1) = 102p%,
a=10%p% —1=(p* - 1)- 100+ 99, 10a + 2 = (p® = 1) 10% + 992.

Ortser. 99.

& 10.Man rpeyronsunk ABC ¢ yraanu 759, 759, 300, Kazncuyo ero sepuny orpasuim CHMMETPHYHO OTHOCHTE/ILHO
[IPOTHBONONOKHOA CTOPOHB! it nostyynmu Tpu Toukn M, N, K. Jokasxure, aro TpeyroibHuk M N K - npasuiabHbI,

OGosraunm 1002014 = 4 nonyuum
Y, Y



XXII MezkpernonajibHag oJiuMInaga
IIKOJIBHUKOB I10 MaTeMaTHKe
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10 knacc

B> 1. ITpu KaKuxX HATYPAJILHBIX 7 ypaBHEHHE
8 cos 6z cos 2z + 4sin 4z = 3

uMeeT Ha orpeske (1, 7] posno 2014 pemennii?
Pewenue. Mexoanoe ypasuenue nepenumen:

4(cos 8z + cosdx) + 4 — 4 cos® 4z = 3,

dcos® dz + dcosdr — 3 = 0,

1
dr = =,
cos 3
T 7wk
= e e —,
TEER T

CrnenoBarenbho, uTobbr HexomHOE ypagHenue umeno 2014 na orpeske [1,n] n mgomxuo HPHHUMAThL 3HAMEHHC
1583.

Orser. 1583.

> 2. Kakoe HauMeHbIIIee KOJIMYeCTBO PA3/IHYHbIX HATyPaJIbHbIX YHCEN HYIKHO B3ATH, YTOObI U3 HUX HABCPHIKA
MOKHO 6b1I0 BRIGpaTh 4 uncia, cymma KOTOPBIX Aenurcs na 47

Pewmenne. [Tokaxken, uro 6 uncen B3ath uejgocrarouno. Ocrarku: 0,0,0,1,1, 1, Torsa cyMMa J10BbIX YeThIpex

HMeeT ocratok 1, 2 win 3, caenoBarenbho He : 4, [Tokaxcem, 4ro 7 4ucesn J0CTATOUHO.

1l ciryyail: ecth 4 oqUHAKOBBIX OCTATKA;

2 cay4ail: ecTh JiBe TPOHKH OCTATKOB 0,0,0,1,1, 1 nu 0,0,0,2,2,2 win 0,0,0,3,3,3um1,1,1,2, 22 um 1.
1,1,3,33mwm2 2, 2 33,3.

> 3. Haityure npu kaxom a CywecrsyeT muorowien 100 crenenu, koropbiii YAOBJICTBOPHACT COOTHOIICHUIO

P(z) - P(2014 — z) = 1914z + a.

VYkazanue. Hcionb308aTh 4eTHOCTb B HEYETHOCTE OTHOCHTENIBbHO TOouku 1007.

> 4. laH 0CTPOYTrO/IbHbIT PABHOGEPEHHbIT (Ho He paBHOCTOPOHHHMIT) Tpeyroibruk ABC. Kazcayio ero sepuiuny
OTPAasHIM CHMMETPHYHO OTHOCHTCJILHO IPOTHBOIOJIOAHON CTOPOHBI H HOJIY M/ TOYKH, ABJIHIONMCCH BePILHHAMA
IPaBH/ILHOrO Tpeyronbiuka. Hafijure yront tpeyronsunka ARBC

> 5. dan orpesok mimua xoroporo paBla jsarotain Hexoroporo kyba. C noMompio nupkyis u anHeHKn
HOCTPOATE OTPE30K paBHbI juaronain rpatu 3tToro kyoa.

Pewenne. Paccmorpu ky6 co CTOPOHOI a. 3HAYNT, HAM JaH OTPC3OK JUIMHBI ay/3. IMocrponm npsmoyroibHbLil
TPEYLOJIBHUK C KATCTAMN av/3. I'unorenysa gannoro Tpeyrosbauka mmeer aomny av/6. [Mocrpoum npamoyronsueii
TPEYTOJIbHHK ¢ KaTeramu av/3 u av/6, ero PunoTeHysa nmeer Anny 3a. Ilocrpoum 1psMOyronbHbLl TpeyroibHuK ¢
KaTeTamu 3a, ero runorenysa paena 3av/2. Iou YHUMBLIHIACS OTPE30K JIErKO Pasie/iuTh, HCIIONb3Ys Teopemy Dajieca
Ha TpHU PABHBIC 4acTi M TCM CAMBIM IOCTPOMTH HCKOMBIH OTpesok av/2.

& 6. Haiture Haumenbiee Tpexsnausoe yueio 7L, IPH KOTOPOM 4HCJIO

M = n'? + 4n8 + 605 + 24n2 + 2014n + 2013

Jequres Ha 35.
Pemenne.
2013 = 35 57 4 18,

M =n%(n* +4) + 6n?(n* +4) + 35 57n + 190 + 35 - 57 + 18 —
= n®(n* + 4)(n® + 6) + 35(57n + 57) + 19n + 18 —

= (n° +4n)(n" 4 6n)) + 35(57n + 57) + 19n + 18, n° + 4n:5,Vn, n” + 6n'7, Vn.
35k — 18

IIycrs 19n + 18 = 35k, TOrgA N = T

Orser.

t> 7. Ha nucre B KJIeTKy (pasmep kjierkn 1x 1 CM) HAPHCOBAJIN HpAMOYTOJBHUK, CTOPOHBI KOTOPOro HPOXO/AT 110
JIHHHHAM KJIETOK, BEPLIMHbI HAXOJLHTCSH B yaJ1ax KJeTok. CKI.‘)JII:KO MOXHO HAPHCOBATE NpAMOYIOJIBHHKOB IL10IILA/ LI
20 e BCPLIHHB] KOTODBIX HAXOLHATCH B Y3Jlax KJeToK, ¢CJiM Ha FOPH30HTAJILHOI CTOPOHE LIPAMOYIOJILHUKA HaxXoIuTcsHd
19 y34108, & Ha BepTHKaIbHON 14 y3i108.



Peirenne. Pacemorpum npaMoyroapuukn Tuna 1-20;20-1, 2-10;10+2, 4-5:5 - 4 - Takux HPAMOYIOJILHUKOB
451.

[IpsamoyronbHukoB Buga: /2 x 10\/5; 10v/2 x V2 — 48 MITYK.

[Ipsamoyronsunkos BHA: \/5 X 4\/5; 4\/5 X \/{—i — 290 mTyk.

[Mpsamoyronsaukos Buga: /10 x 2@;2\/’16 % /10 — 412 HITVK.

[pamoyronsuukos Bua: /20 x V20 — 208 HITYKH,

Beero nostyuaen, wro npsmoyroiasHukos YAOBICTBOPAIOIINX YCJIOBHIO 3a/a4u - 1409,

OTser. 1409,

> 8.Haiigure cymmy Beex suavenmii Hapamerpa @, IpH KOTOPbIX CHCTEMA

{ (lz]+ Dy + 1|z +y + o| = 27,
[z +|y+ 1+ |z +y+a| =8

HMeeT HaubOJIbIIeE YHC/I0 PeleHuil.

Ykaszanmne. Bocuoibsyemest csoiicTom ﬂ'—gﬂ =Vabcsa=b=c

Bseuem obosnavenne a = |z| +1, b = ly+1],¢ = |+ y + a|, Toraa O4CBUJIHO, 410 UPH a1 = —1 cyuieersyer
ABa pemenus (2,2); (2, —4) u upu ay = 3 roxe asa pemenns (—2,2); (-2, —4). Honyuaem, 4o a; + ay = 2.

OTeer. 2.

> 9. CymMa JecaTn HATYpANBLHbIX qice) pasua 2014. Kakoe Hanmenpiiee suayeHme Mosker npuuumars HOK?

Pewenne. IIycts a4, ..., a;9 — nannbe "mesa, mpadeM ay < az < ... < ayg, a1 +ag+ ... +ag = 2014. Bee uncia
PaBHBIMH 6bITh HE MoryT T.K. 2014 e Aemnres wa 10, Mnave HOK kparno MCHBLUEMY U3 HUX - a;. Hanmenbiuunii
ko3 duument kparuoery - sto 2, nosromy uyere 2a; < HOK, a; < %HOI(‘ Tk. ag,...,a19 < HOK, 3uaunr,

204 =a1+...+ay < 1HOK + 9HOK = AE-SHOK. HOK > -2—'251‘-1— = 212. Hanmensbinee 3uauenne HOK= 212
JOCTHTACTCSH: 106,212,212,212,212,212,212,212,212,212.

Oreer. 212,

> 10.B upoussosnsroM Tpeyroibuuke ABC na croponax BC, CA u AB ormerusn toukn M, N , P raxue, yro
BM:MC=CN:NA=AP.PB=1:3. Tpu nupsivbie AM, BN, CP obpasyior Tpeyroavuuk A, B,C;. Haimure
BOCKOJILKO Da3 INIOIaAbL HCXOAHOTO TPEYroJAbHUKA BOJIbIIe WIOIAJH OCTPOCHHOIO TPEYIOJbHUKA.

Orser. 3,25,



XXII MexxpernonanbHasi oIuMIuazia
LIKOJIBHUKOB 110 MaTeMaTUKe
«CAMMAT-2014»

11 xmacc
> 1. Haiinure cymmy Beex perenmii YPaBHCHUS
13cosec2z = ctg2x + ctg3a

yaoBIeTBopsiiomux Hepasencrsy 1914° < z < 20140,
Pemenne, . -

T # —2-,:-': == —3-,nE Z

13 cos2x  cos3z

sin2x  sin2z | sin3z
13 sin 3z = cos 2z sin 3x + cos 3z sin 2z

13sin3z —sinfz = 0
13(3sinz — 4sin® ) — (16sin® z — 20sin® z + 5sin x) =10
sinz(16sin* z + 32sin?z — 34)=0
8sin'z + 16sin’z - 17 = 0

g R
sin“x =
4
5] —4
Sin:z:::l:——v;i—

1914° < z < 2014°
360° 5 4+ 114° < x < 360° + 5 + 214°
V5 + 1 _V10-2v5

B sin36° = 1

cos 36° =

4 4

1 1
>§(2,2+1+\/30—6*2.2)=§(32+\/16 32+41)>09
V52 -4 .
i = cos(z — 90°)

B3| =

cos 24° = cos(60° — 36°) =

YroJi BXoJIHT B HHTCPBaJ, ecJun
x—90° > 24°,  cos(z — 90°) < cos 24°

V52 — 4 - VEx1,42—4 /3, 1 1,78 0.89
2 — = )

2 2 2

= cos(z —90°) < 0,89 < 0,9 < cos24° = cos(xz — 90°) < cos 24°

Toraa nepsbiii kopens Bxoaur B HHTEPBAJ U

S A/ 5 -
T = aresin (__u-\/2_§_4') + 5 % 360° = arcsin (—Q—V;Z—‘i) + 107

Bropoit kopenb Bxomut 1 HHTEPBAJ, ecjiu
x —90° > 34°,  cos(z — 90°) < cos 34°

V5V2-4  SfSxT,4T=1 V3,05 1,74
s\g i 5*241 _ V305 1, 0,87

2 2
cos 34° < cos 30° < 0, 866

cos(x — 90%) > 0,87 > 0,866 > cos 34°

\/5+1+%-§-————‘ 10_2\/5=é(\/5+1+w30—6x/5) 5



. 5v2-4
H BTOPOii Kopenb ne BXouut B unrepsai. Cymma kopueii arcsin ( ‘;': ) + 10m.

OrtBer. arcsin ( 5‘;@_4) + 107.

> 2. [lonoxurenbupie yncaa a, b, ¢ TakoBsl, 4to a® = b¢ = ¢ Hokaxure, uro a = b = ¢.

Hokazaresnbcrso. Iposorapudnmupyem pasencrsa: blna = c¢lnb = alne.

1) Iyers @ = 1. Torma b= ¢ = 1 u Bee uncia pasHbL.

2) Iycrs 0 < @ < 1. Torga Ina < 0, caenoBarensuo Inb < O,lnc<0u0<b<1,0<ec< 1. Honoxum a >
b>e¢, —blnb< —blna < —alna, —clne < —clnb < =blnb. Ho blna = club, noaroMmy —blna = —blnb = —clnb
na=b=ec

3) ITycrb @ > 1. Torga Ina > 0, ciegosarensuo Inb > O,lnc>0unb>1,¢e>1.

Honowuma > b > ¢, blnb < blna < alna, clne <clnb<blnb. Hoblna = clnb, nosromy blna =blnb=clnb
na=b=c

> 3. Vkaxkure mo Kpaiineil Mepe 2 MHOPOYJIEHA CTEICHH 99, KOTOPBIC YJOBICTEOPAIOT JAHHOMY COOTHOUICHHIO
P(x) 4 P(2014 — z) = 1914.

Pemenmne. Bocuouibsyemcs 4eTHOCTBIO / HEYCTHOCTBIO byHKuIM oTHOCHTEBHO TOUKH & = 1007, Y0651 paseHcTso
BBIIOJHEIOCH, HCTHAS HaCTh MHOIO4/ICHA J0/IKHA ObITh paBHa 957, a Hevernast (z— 1007)%9 man (1007 - z)%. Torya
MCKOMbIC MHOTOWICHB! umeior Buy: P(x) = (z — 1007)% 4 957,  P(z) = (1007 — )% + 957.

Orser. P(z) = (z — 1007)% + 957, P(x) = (1007 — z)" + 957.

B> 4. Moxwno mm paspesurs 2014 ancen: 1,2,22, ..., 22013 ya 1py nenepecexaouytecs IPYNIIL TAK, 9TOBLI CYMMBbL
HHCETl B 9THX IPyliax 00pa3osbisain apudmernieckyro nporpeccuto?

Pemenne. Pasgennm 4ucia va tpu rpynmsi:

1) 2%+1 k = 0,1005

1005 1005 41U06 ]

2k+1 _ k_ g -
Jé}:z 2%4 7 51

2) 2% k=10, 1006

1006 . 1006 % 410()7 =
So-Se o,
k=0 k=0

3) 22008 = gy

S3+ 81 =2%8y, 83=28— 5
Heiicrenrensno,
41007 =] 41006 —1 2

985 — 8y =2 3 i : =3 [4100?__1_41006+1] = 24 41006 _ 92013 _ o

& 5. IIpu KakoM HAHMEHbIIEM HATYDAJILHOM N HABEPHSKA HAAYTCH NONAPHO Pa3/INYLbIC HATYPAJIBHLIC YHCIA
a, b, ¢ Takue, 4TO BCe TPH KBaJpPATHBIX TPEeX'JIeHA

az? + nbx + ¢, bz? + nazx + ¢, az? + nex + b

umeror kopau. Ilpn sroM n yKaskuTe BO3MOMXKHBIC 3HAYCHHS a,b,c.
Pewenne. Ilycrs a < b < ¢, rorna b > a + 1, ¢ > a + 2. Pacemotpum ypashenue

cz® + nax + b= 0. (1)

Tx. a menbue, yem b u ¢, T0 ecin 510 ypasHenHe uMeer Peuienue, To ey 60J1ee U OCTANIBHBIC HMEIOT PCLICHIH.
Huckpumunanr ypasuenns (1) onenum uppub=a+1,c=a+ 2,

D = n?%a? - 4bc = n%a® - d(a+1)(a+2)) =n%a?-4a>-12a-8>0

npu
4 12 2 8
n,22M24+1_+_>4,
a? a a2
n?>4,n>2,

3HAYHT, N = 3.
Haitnem npu n =3 a, b, ¢ :
12 8
9>4+ — + —
a a
5a% —12a — 8 > 0,D; = 76,a; ~ 2,9, a5 < 0.

Mozxuo B3aTe a = 3, b = 4, ¢ = 5. JleficTBuTensho, ypasHenue 522 + 3 - 3z + 4 = 0 umeer pelIeHnsi. ¥ MCHbIIHTD
n = 3 HeJb3s. [TokaxkeM 310, [Ipu n = 2 umeem cz? + 20z + b = 0,Di=a*-bc<0rk. a<b<ec



OrBeT. n=3:a=30b= 4.¢=5.

> 6. Hafianre paunyc snucannoro i uupamusy SABC wapa, ecin M3BECTHO, YTO BCPUIMHA S HPOCUUPYETCs! B
OPTOLEHTD Tpeyroibhnka ABC, Gokoeble pebpa pasHbr KOPHHM YpaBHCHHS t—%i—j_%l = 4/3 u onun u3 YIJIOB 1IpH
Bepiuse S upsamoii.

Pemenne. Jlerko HIOKA3aTh, YT0 BCE yIilbl HPH BepiuHe S npsivbie. O603HAY MM pebpa BLIXOAALIME U3 BEPLIHHEI
S 4epes z,y, 2, Torma Voapo = §2Y2, Spok = L (ay +xz + yz).

Mepenumenm ypasnenue %;]:—11‘9 = 4v/3 B Bue:

3 —4v312 + 14t — 4/3 = 0.

THy+z=43,
antoe ypasueuue nyeer TPH KOPHsI 1 110 Teopeme Buerra nomyuaem: { xy + Yz + zz = 14,
ryz = 4,/3.
._ 3Vsapc _ 2V3 23 V3
T hek TS B §

OTser. 5?

> 7.Haiigure no Kpafirneil Mepe IBa TpexsHauHbIX 1 IIPH KOTOPOM YHCJIO
M =n" +18n% 4 52120 4 93712 + 151 + 56

Jeanrest Ha 2014.
Pemrenne. Ipencrasum M g BHIC

M = (n'® 4 18n)(n*® + 52n) + (n + 7)(n + 8).

2014 = 2*19*53, n noIKHO GbiTh CTHBIM, Bbipaskenue (n'? + 18n)(n58 + 52n) pesanres wa 2014 HAICIO, 1J1H
Tpexunena (n + 7)(n + 8) uoubupaem n TaK, 4robbr on aenuics Ha 19 u pa 53 OMHOBPCMEHHO, T.e. 1 + 7 = 19p,
n+8=>53gumn+7=>53p nt8= 199. Dro BbuIonHsCTCSH HIPH N = T34 4 N — 258 coorsercTBenno.

Otser, n = 734 u n = 258.

&> 8. Buoub cress B psig crosit 16 YPH. B Hux naxousres B obweit cioxuocTy 71 kpacHblil u cunnif wap, HpH'IeM
Kpacubix mapos Goiibine, dem cunux. B juo6pix TPEX PALOM CTOSALIMX YPHAX HAXOAMICH OMIMHAKOBOE KOJIHYECTBO
KAK KPaCHbIX, TaK W CHHHX IIAPOB, [IPH 3TOM KPACHBIX LIAPOB MEHbINE, YeM cHHUX. CKOJIbKO KPAaCHbIX M CHHUX
lapos naxouurcs 8 10 ypne.

Pemenne. Ilycrs B NEPBLIX TPEX YPHAX X1, T2, T3 KPACHBIX H Yy, ya, Y3 CHHUX l1apoB, cooTBercersenno. Torna
U3 YCJIOBUSA CICAYCT. 4TO B 4eTBEPTOi ypHe 1, KPAaCHbIX H Y] CHHUX IIAPOB M T.JI. ¢ IIepUOLOM 3. Buauur, B 10-i
YPHE T1 KpaCHBIX IMAPOB U Y1 CHHUX LIAPOE, T.c.

Nl N2 N3 Nd N5 Neg N7 Ne8 | Ne9  NelD Nell  Nel2 Nel3 ' Neld  Nel5  Nel6
I Lo &I Iy Iy Ty T &y s oy o) T3 I o £y I
i ¥y o ol¥ n |t (1 n v yn n w |y 0
Mpuxogum  cucreme
6z1 + 5xo + Sz + 6y + 5ys + By = 71,
61 + 5wy + 55 > 6y + 5yn + Sys, Bosmoxkubr CIICAYIOUINE BADHAHTDL;
Tr+ T2+ 23 <Y1+ Y2 + 3.
1) 621 + 5y + By = 36, 6y1 + Sy2 + 5yz = 35.

) MozkeT ObITh paBHO 1w 6 (roGet 5(xy + 23):5. [Ipu 21 = 1, 25 + 23 = 6. Beero KDACHBIX LIAPOE B [EPBbLX
Tpex ypHax - 7. Ilpu @) = 6, x4 + z3 = 0, Torga Beero kpacHbix HIAPOB B IICPBLIX TPEX ypHax - 6.

¥ moker ObiTh pasno 0 uiau 5. [pu gy, =0, yp + Y3 = 7. Beero cunnx mapos b HEPBBIX Tpex yphax - 7. [Ipu
Y1 =15, y2 +y3 = 1, Torua seero cbyb| mapos B HEPBLIX TPeX ypHax - 6.

B cuny yenosus HOCJICAHErO yCJAOBHS CHCTEMBIL HOJIXOANT €AMHCTBOHHOE: Ty =6,z =23=0,y; =0, Yatuyz =T,
(cxonbko KOHKPETHO CHHUX IMapos 8o 2-0if 1 3-ii ypHax HEBAMKHO, )

2) 621 +5xy + by = 37, 6y1 + 5yg + Sys = 34, rorma 21 = 2, £o + 23 = 5, Beero KPACHBIX LIAPOB B HEPBLIX TPCX
ypHax - Ty yy =4, yp +y3 = 2, BCEro cuuux wapos - 6. T'k. 7 vHe menbe 6, To aToT BapHAHT He HOAXOIUT.

3) 6x1 +5xy + by = 38, 6y1 + 5y2 + 5y = 33, rorma 1 =3, x4 + T3 = 4, BCEro KpacHbIX HIAPOB B IEPBLIX TPex
YpHax - iy = 3, yo + Y3 = 3, Beero cuHmux wapos - 6. T.k. 7 e medpe 6, To aror BapuanT ne HOXOTUT.

4) 61 + 5y + Sy = 39, 6y1 + Sy2 + 5y3 = 32, Torja xy =4, xp +x3 = 3, Bcero KPACHBIX IIAPOB B IICPBBIX TPeX
ypHax - 7,y =2, yg + y3 = 4, Bcero cunux wapos - 6. T.x. 7 ne MeHbie 6, 1o 3ror Bapuaur He HOIXOIHT.

5) 6x) + 5xy + 5y = 40, 6y1 + 5y2 + 5y3 = 31, Torga ; = 0, 22 + 23 = 8, Beero kpacHbix HWIAPOE B 1IEPBLIX Tpex
ypHax - 8 wim xy = 5, Ty + x3 = 2, peero KPACHBIX MApPOB B HEPBLIX TPEX ypHax - T; y; = 1, y2 +y3 = 5, Beero
CHHUX mapos - 6. T.x. (7 wim 8) ne Menbie 6, 10 aTOT BapHAHT He HOJIXOUT.

6) 621 + Sag + a3 = 41, 6y; + 55 +3ys = 30, Torga x; = 1, T2 +x3 = 7, BCEIO KpacHbIX IIAPOB B HEPBLIX Tpex
ypHax - 8 winn x; = 6, xq + 3 = 1, Bcero Kpachbix IAPOB B LEPBBIX TPEX ypHAax - 7; y; = 0, Y2 +y3 = 6, Becero
CHHHMX apoB - 6 wim y; = 5, yy + Y3 = 0, Beero cunux mapos - 5. Tk, (7 nau 8) He Menbue (6 mim 5), o sroT
BAPHAHT HE MOAXO/INT,




7) 621 + 5a; + 5z5 = 42, 6y1 + Sy + 5ys = 29, Torua T =2, 23 +x3 = 6, Beero KPACHbIX LIAPOB B LICPBBIX TPEX
ypHax - 8 wmt x; = 7, T2 + 3 = 0, Beero KpacHbIX

LIapOB B 1ICPBBIX TPEX ypHax - 7; y; = 4, Y2 +y3 = 1, Beero
CHHHX Wapos - 5. Tx. (7 wim 8) ne menbiue 9, TO 9TOT BAPHAHT He IHOAXO/TUT,
Hauee;

6{z 2 + T 6z + 525 + 52 42
Ty +xTy+ a3 = (11+g2 LS))' L. 62 3>—-—=7

6
5(; 4 611 + 5yo + 51 30
Y1 +ys +yy = WLtV ys) _ Oyr + Sys + By o
5 5 5
YHal He NOAXOUAT. DTa OLeHKA Be
wapos i 0 cumnux wapos.
> 9. Pemure cucremy ypasnenuit 2yl + {} =3,

@+ 1)([y)* + {y}?) = 0.
Pemenne,

CJIEIOBATENBHO, BCe OCTAJIBHEIE CJ1

PHA y2xe Jutst wara 6).
Orser. B 10 ypue 6 KPacHbIX

y=ll+{v}, 0<{y}<1
l=a {y}=
ar +b=3,(z* +1)(a®> +b*) = 9,0 < b < 1
23;2+bz+2abr=9,a2x2+b2:r2+a2+bz:9,0Sb<1
a® + b*z? - 2abz = (a - bz)? =0
Bl
T
am+§=3
az® ~ 3z +a =0
D=9~4a®>>0

-1,6<a<1,5
G—uenoe,a=1-1um 0. g=0ge o
saer = =46 p B8y —atb=
OtBer. (éhzﬁf_—.?;@); (:i-zl’:ﬁ,l;ix@}‘

> 10. Jdauna HOCACA0BATCIIBHOCTD T
LUCHTD TH2KECTH TPEYIOJbHIKA £\
Ay clepy o obpazom: A, A

omxomut, @ = 1 paer ¢ = 3—?@, b= 3%@, y=a+b= 516

PCYTONBHUKOE Ap,n = 1,2,
n. Tpeyronbuux App1 © BeplIHHAMY

-+ € BepluHamu B roukax A,, B,, C,,. Mi—
n+1, B?IB?I-+I? CHC'

Ansiy BigrsChyy MOJIYHaeTCsi H3 TPeyroJIbHHKA
11 77 OTPESKIH BBICOT Tpeyrobuuka A, Takue, 4ro

AnAn+1 _ Ban+l - Cncn-i-l _ __]_

B,C, Cndn AnB, 100

Haitrn p(ﬂfflgl4,ﬂa’g.314)— PACCTOAHME MEeXKIY LeHTPaMH THAMKecTH TPEYTONBHUKOE Ajg1y u Aoy,
Tpeyronbhuka A; pasuer 19, 20 i 14,

€C/IH CTOPOHBI
Pemenne, JTena, Oycrs Bepumne AABC u

MeloT koopaunarst A(wy,y;), Blx,, Y2), Cay,ys, TOTMA TOUKA M
HEHTD T5KECTH TPeyroJbHIKa (TouKa lICpPeCeICHNs MEIHAH TPEYIOIbHIKA) HMCCT KoopiuHaTsL M ( 5‘—*—’3331 ﬂﬂ%ﬂﬁ ).
d

A

% X

(79 C'l
Pacemorpum tpeyrosbank A
M TPEYroJibHUK Ay
ﬂ’fg(a-'-“gos'ﬁ, csgn 2]
p(My, My)
OTger. 0.

1B1C1 ¢ Bepunnamn A4, (ccos B, csin 8), By (
B3Cy ¢ Bepmmnamu A, (ccos@,csinfB - ka), B, (kbsin -,
)- puuen A, 4, — BCik = ak, BiBy = A

= 0, cnexosarensho, Va, b, ¢ p(Migyy,

0,0), G(a,0), rorua A, (ategosd -C-%'-"—g)
kbcosv), Cla—ke sin g, ke cos 4
lclk = bk, 0102 = B]A]:{G = ck.
Ms14) = 0.

), Toraa



