
Bcepoccufi cKaq oJ uMrII{aAa ulKoJrbHIrKoB rlo MareMarnKe

MynuunrlarrbHblfi srau 2020-202I yu' r'
7 rclacc

7.L. cpe4nuil pOcr 1 1 Qyr6onucroB KOMaHA'I paBeH 182-cu. Bo epen',lx Marr{a cy*bfl y*uIun c II.JI{ oAHo-

ro syr6onu cta,rrcpeluufi pocT ocraB-"*." cran 181 crul' Kaxoe pocT yAaneHHOrO syr6onucra?

7.2, fletq ssrnl4call HaAocKe [oAp,flA Bce HaTypanbHble qucJla or 1 Ao n]n|roIiaY{LlTaJI Konl4qeaTBo BceXHanI4caH-

nrrx quQp. Ono orca:alocb paBHbIM 177 ' '{rewy paeuo n?

7.3. B ueruoqxe An' I4fpbl rroro 90 6o.{o.|Koe c LlgcIaMH or 1 Ao 90. Itaxoe FIaHMeHb[ee KoJIl,{qecTBo 6oqouxos

FTPKHO Br,rHyTb HayfaA l{3 MeI]IOqKa, uro6lt fapaHTXpoBaHHO noflyltHrs 6o'loHoK c tll'{c',rloM' AeJI'UIHMCn ]Ha3

v'Irr aa5 (ranu na 3 u 5 o4uonpet'reHno)?

l.4,CrollttocyilIecTByeTIxecTI{3HaqHbIxHaTypanbHbIXqI4ceJI,yKDKAo|oI43KoTopbIXcoceAHl{euuQpltI{MeIoT
pa3lryro q€rnocrr?

j,s. Ko' nauep .rvrr n orpe3KoB !r orMerr.rJr KpacHbrM uBeroM Bce rorrKr{ }ix nepeceqenu-fl' Morro JIH oKa3arbct

TaK,iITonaruo6ouorpe3KepoBHorplrKpacHbIXToqKI4'eclua)n:11"6)n:100?

B cepocclliicnaq oruM[Ir aAa IIrKoJrbHnKoR rlo MareM arl{ Ke

MynuqIIrIaJrbHl'Ifi srau 2020-2021 y't' r'
8 n.nacc

8.1. flers eltnucaJl Ha AocKe noApflA Bce HarypanbHble rIHcJIa or I

nrrx qu$p. OHo or<aganocb paBHLIM 777 'Hervy palao n?

8.2. B ueuroqre An-s lirpbl noto 90 6o'IoHxoe c r{I4cJlaMI'I or 1 Ao

lry)KHO BbIHyrb HayraA LI3 MeluoqKa, uro6lt fapallrnpoBanHo

Lrlrvr Ha 5 (u:tu tta 3 u 5 o.quonpelteHno)?
111

8.3. rlucla a, b, c yAoBnerBopqlor coorHollreHl4ro - t-r+:=-'a b c a+b+c
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8.5.Kort,luaueprzrrl0oTp*KoBI,IoTMeTI{JIKpacHbIMIIBeTOMBceTo!IKI{}rX
TOrrKr{, oH 3aMeTr4Jr TaKoe csoficrso: Ha Ka}KAOM OTpe3Ke KpacHbIX TOqeK

paclonoN(eHu-al0orpesKoBcAaHHI,IN{ceoftcrsolr.6)Karrarr,ruoxer6srrs
tot"n an.fl 10 orpe3KoB c AaHH;IM csoficreol{?

8.4.BrpanequuABCDcocHoBaHngvuADuBCAuaroHanl,InepeceKaloTc'
u IABD = ICBD.,{orarurre, uro a) IBAD > 60"; 6) AB>BC'

IO n v IoACr{I'lTaI KOIHqecTBO BCex HarII4CaH-

90. Kaxoe FIaI4MeHbllee KoJIHrlecrBo 6oqonxoe

noJTyLlhrb 6oqouott c LIIIcJIoM, AeflgflrllMcq ua 3

Hafi.wne (q + b)(b + c)(a + c)'

B TorIKe M. Oxasanocb, rtro AB:DM

nepeceqeHl{q. lloAcqlaraB KpacHble

paBlro rpu. a) llPnee4ure rPI4MeP

nau6olr,uee KoJlnr{ecrBo KpacHbIX

, Haii4rare (a + b)(b + c)(a + c).

qro6rt sarl6olrurufi o6urufi AeJIIaTeJIb

nau6o,'Irtuee KoJII{qeQTBo ql4ceil B Ta-

BcepocctliicKaq orI'tMrtHaAa Ix Ko.lIbtItl KoB rlo MareMarll Ke

Myuuquna,run rrfi x zt 2020-2021 yt' r'
9 n.nacc

9.1. Cyruecrnyror Jrrrl TaKlre rpr{ noJro)Ku.TeJrbHbrx rtvcila a, b, c, r{To KzDI(AbIfi u: rpex KBaAparHbIX TpexqJ'IeHoB

axz +bx+c, bx2 +cx+a, cx2 +ax+b uxreerxor-fl6rtoqunxopeul?
111 I

g.2, gucna a, b, c yAoBnerBop{Ior coorHoIrIeHI4Io - +;+ ^=-a b c a+b+c
9.3. lls HarypanbHblx quceJl 1,2, " ', 101 nu6uparor rpyrtny qI4ceJI raK'

ruo6tx ABlx ql4oen I'I3 fpynrlbl 6ru 6o'nlure AByx' Karuu vto>xer 6srs

rcofi rPYnne?
g.4. B rpaneqrau AB1D c ocHoBaHI4JI rvm AD u Bc AuaroHiull{ rrepeceKalorctr B roqKe M' oxazattocb' qro AB:DM

u /-ABD = lCBD..{oraxure, uro a) IBAD > 60"; 6) AB>BC'

9.5. Ha uocxocrr4 paclonoxreno 99 orpe3KoB u orMeqeHLI Bce rorlKlt I'D( nepeceqenuq' Morro rII4 oKa3arbct ral('

uro a) na mo6ov orpe3Ke poBHo rpn orMeqeHHbrx rorrKl{? 6) r<ar54stii orpe:ox flepeceKaercq poBHo c rpeMs

ApyfHMH orpesranau?



Bcepoccufi cKaq orrlMrII{aAa IxKoJrbIrI{KoB rIo MareM arln Ke

Mynuqnna.ruuft eran 2020-202 1 yu. r.
10 rracc

10.1. CyrUecrByror Jrvr ragvre rpr,r nono)KHTeJrbHbIX qvcra a, b, c, iITo KzDI(AbIfi u: rpex IGaAparHbIX TpexqreHoB

ax2 +bx+c, bx2 +cx+a, cx2 +ax+b u'veerxors6rro4IauropeHl?
10.2, I,bo6pa3r{Te Ha KoOpAnHaTHoii nlocxocTtr MHo)KecTBO Tor{eK, KoopAuHaTbI KoTopbIX yAoBJIeTBopqIoT ypaBHe-

uuto 4x'Y" = 4xY +3.
1.0.3. I4s HaryptrrlbHblx quceJl I,2, ..., 1001 nu6uparor

mo6rrx AByx ql4cen Il: rpyrlnbl 6ru 6olrure AByx'
rcofi rpynne?

10.4. Hafiaure sau6olbrxee HarypuurbHoe qr4cJro, nce quQprr KOTopOfO pa3JII{qHbI, a npol{3BeAeHlre 3TITX IIAQp

npeAcraBnqer co6ofi KBaApar HarypanbHoro qucJla.

10.5. ,{aH TpeyroJrbHr4x ABC, y Koroporo /- A = 40", Z C :20" .,{orax<ure, qro AJII{Ha 6uccercrpucu, npoeeAeHHofi

r.ls BepIuI{Hbt B, pazuaAc - BC.

Bcepoccufi cKafl oJrIrMrIHaAa rlrKoJrbHIrKoB no MareMarlrKe
Myuuquualrnrrfi srar 2020-2021 yv. r.

11 xracc

11.1. I4:o6p€Bnre Ha KoopAHHaTHOfi nlocxocru MHo)KecrBo roqeK, KOOpAI4HarbI KOTOpbIX yAOBJIeTBOp-sIOr ypaBHe-

tro4x2Y2 =4xY+3.
r------:-

PeruureypaBHeHlre 4- x' + x+2 '(sin2x - lTcosx) = 0.

Cxolrxo ua napa6ole y = 12 roqex (ouauurrx or Haq€LJIa xoopAr,rnar), TaKI{x, qro KacareJlsHat B Hnx nepe-

ceKaer o6e xoopAuHarHble ocu B TorrKax c qenor{I4cJIeHHbIMI{ KoopAuHaraMrr, He npeBocxoA-fltullMl4 no a6co-

mornofi BeJIVqI4He 2020?
11.4. flau rerpa3Ap SABC co B3ar4MHo nepneHAIdKyntpHbIMI4 pd6parvrz SA, SB, SC. llycrs O - qenrp cQepn, onu-

cannofi oKoJro rerpaSApa. ,{oralrvre, qro roqKLI fu OSeNar no pBHbIe cropoHl'I or rlJlocKocru ABC-

11.5. Hafi.qr{re MHo)KecrBo 3HaueHl4fi $yur<quu y = "l 
x - "12- 

x +2sinx .

rpylny qI4ceJI tur., o.ro6", nau6olrruni,t o6rgiuit AeJII4TenL,

Karurt Moxer 6rnr uau6oJlbtuee KonrlqecrBo qI{ceJI B Ta-

L1.2.

11.3.



Bcepoccufr cKaq orHMrr HaAa IuKoJrbH I{KoB rro MareMarlr Ke

Mynuquualsuurfi eran 2020-202lyu' r' Peurenrrl 3aAaq'

7 n,racc

7 .1. aHAbI paBeH 182 crll' Bo npevr c norq oAHoro $yr6o-

cran 181 ctu' KaKoe Pocr YAaJI

orne Ma, KOTOpa[ noJIyr{I.ITCt' ecJIIt aBITII4XC{ Qyr6onucron

c ( + a 10. '6orncra. OrctoAa S: 1810 tz

ux pocr' TorAa I=181 
" 

!=--182' fAe x - pocr yAaneHHoro Oyr

10 11

x =182' 1 1 - S = 2002- 1810 =192'

I4cJra or 1' ro n H IloAcqlTar KoJII{qecrBo Bcex HarII4caH-

on?
uu$p, To t? AoJ'I)KHo 6strs rpex3HaqHslM rJI4croM: Aeu-

caHo He 6olee 9 + 2'90: 189 qu$p' a B cllyrlae qerblpex-

+ 2'g0 + 3'900 :2889 uuOp' llycrr k - xorzqecrBo BbI-

|Iao6rrleeKoII4qecTBoBbIIIucaHHbIXqnoppaBHo

T.3.Btr,leruoqxeAnqulpblnorog06oqorrKogcLII,OJIaMIIorl4og0'KarcoeHa}IMeHb[IeeKoJII4qecTBo6oqorrxoe
IIy)KHo BbIHyl..b HayfaA I43 MeIIoqKa, uro6rr |apaHTIrpoBaHHo nonyl]urs 6oqogoK c LIl4cJIoM, A.JI'U{I4M.g'Ha3

trlrv Ha 5 (utru tta 3 u 5 o4uonperr'lenuo)?

Orser: 49. Peruenue. Byaelr HzBbIBarb )rcerame'nbHblMu

4o 90, Aentuluxct na 3, panno 30 (=90:3)' a Aenstq

6oqosox f apaHTupoBauuo 6yAer )KeJIareJIE'HbIM'

7.4. Cxonsrco cyuecTByeT IIecTu3HaqHblx HaTypaJIbHbIX rlHCeJI' y I(DKAOfO t"t3 l(oTopblx coceAHhe uaQpst LMercT

Pa3HYto 
q€ruocrs?

Oreer: zgl25. peureune. Ecnu nepear (crapruar) quopa udrHar, ro ee uerutpdx croco-

6os(2,4,6,8),aBcerrocJleAyroruue-oAHIrMLlnrn(no:uo>t<Hs'teredproil14Lue-
croiiquQpsl -3ro I,3,5,7,9' a4urperefi n roft - 0'2'4'6 pouseegenul 6y-

aeM r4Merb ecero 4.55 : 12500 qlrceJr c nepeOfi qersoii qrz$pofi. Analoruquo, B crlyqae seqeruoft nepnoi

qu$pn nonyrll4M 5'55 : 15625 qucerr' Wax' o6

cHT oT IIpeAbIAyIIII'x ul{op). |Iosrorr,ry ,,o ,,paBl{ny [poIBBeAeHI4q flonyalaeM pe3ynbTaT: 9' 55 .

1.s. Konr ua.repryrr n orpe3KoB tr orMerI4JI KpacHbIM IrBeroM Bce roqKl4

TaK, qro ga lro6olr orpe3Ke poBno rpl'r Kpacnblx rotIKlI' ec:ru a)

ux nepeceqenu.s. Mouo Jlu ol(a3arbcs

n:71:6) r:100?
oreer: a) nor,ro,. 6) iuor,'ro. Peurerllle' a) cu' npHMep Ha pucyHKe'

Ha6op orpe3KoB B sToM npllMepe cocroar I'13 AByx qacren: B Jle-

eofi.Iacru 6 orpe:xon, " 
ttpuuof - 5' 6) Eclu pacnolo>tcurs 20

xonufi upanoft r{acrn npl{Mepa I{3 [yHKTa a)' nolyuun licKoMoe

Dacfionox(eHue 1 00 orPe3KoB'

8 nlacc

8.1. llers sstnrlczul Ha AocKe floApf,A Bce HarypanbHble r{lIcJIa or 1 Ao n u

usrx qraQp. Ono oxa3anocb paBHbIM 777 'Herury panYo n?

Orner. 295. Peruenne. Cv^'zaga. 7'2'

[oAcr{I4TZUI KOIIIIqeOTBO BCeX HaTILICaH-



g.Z, B nemoqxe An.s r4fpbr noro 90 6oqoHKoe c Lrr4craMr4 or 1 Ao 90. Karcoe HauMeHblree KoJII4qecrBo 6oqonxoe

ITyxHo Bbr'yrb HayraA Lr3 MelxoqKa, uro6rr fapaHTlzpoBaHHo nonyqurr SoqouoK c qncJIoM, Aer.stqHMcn]Ha3

vru Ha 5 (uttvt sa 3 u 5 o4uonpen'reHHo)?

Oreer: 49. Peurenue. Cn't. sagaqy 7 '3.
111 t

8.3. gucra a, b, c yAoBnerBop.f,Ior coorHollreHl{ro ;" b* ;= a + b + c
b+c -(b+c)

oreer,0.Peruegue.fIeperrece'!"npaByIoqacTb,[o[yIII4MT=ffi.Eclprb+c+0,ro6yAevt
a

I4Merb (Aotlluoxrun ua snauenarell)

az + ab + ac + bc = 0 e a(a + b) + c(a + b) = 0 e (a + b)(a+ c) = 6.

I4rax, n ruo6ou cnyqae (a + b)(b + c)(a + c) = I '

g.4. B rpaneunu ABCD c ocHoBaHr4 stryr AD u BC AuaroHar'Iu nepeceKatorct B rorlKe M' OxazutocL') rlro AB:DM

u IABD = ZCBD.,{oraxnre, uro a) IBAD > 60' ; 6) AB>BC'

peurerure. L).I43yclonrzii 3aparil1crreAyer, 'rroAB:AD,rocKonbKy LDBA= IDBC = IBDA (:-'x' ADll BC)u

3Haql4r' MBD pasno6e4pennrrfr' o6osuaqu\a 9=IABD= IBDA= IDBC'u= IBAD ' TorAa cx' > B'

r.K. B TpeyfolbHrrKe ABD rryoruB yrna ct nelKllr cropoHa BD> MD:AB.f(oerouy 180o = cr +2$ <3u u

3Haqr4T, cr > 60o . 6) !a,ree, 3aMerrzM, qro yron AMB lytofi.: AeficrsurerLHo' rpoeK\us' At ToqKIl A sa Anaro-

surc DB Jre)rfl4T Me)KAy TOr{KaMu D u M, T.K. B npoTIzBHOM Cnyqae I\]|{:HA MD se npeBocxoAlzla 6st

ArD < AD , ,no nporr{Bopeqrir paBeHcrBy AD:AB:MD. IIo csoficrBy BHeIxHero yrra AMB ltrfi rpeyronb-

rmxaMBC\{ BHerrHefo yrlacMB Anq TpeyfonssuxaAMB HepaBeHcrBo IAMB> /-BMC 3aIHIIerc'8 B Ba-

Ae p+IBCM > p+/.BAM.Taxuno6pa:ou, lBcA> I-BAC rno3roMyAB>BC'

g.5. Konl naueprun 10 orpe3KOB Lr OTMerr4JI KpaCHbrM rrBeroM BCe ror{KI'I UX [epecetleunq. lIoAclipITaB KpacHble

ToqKH, oH 3aMervJI ta*oe csoficreo: Ha KDr(AoM orpe3Ke KpacHblx rorlel( paB'lo rpu. a) ilpnne4nre [pHMep

pacllonox{eHna l0 orpesKoB c AaHHbrnr ceoficrsorr.6) Kaxurta Mo)Ker 6rrrs saa6oJlblrIee KoJIZsecrBo KpacHllx

tou"n a,qq 10 orpe3KoB c AaHHblM csoiicrsoN{?

oreer: 6) 15. Perueu[e. a) cru. nprzrvrep Ha pLrCyFIKe. B xtqecree Apyfofo IIpHMepa MO]KHO B3tr6 ABe KorlHH npaBoa

qacrlr pHcyHKa v3 3aplal:a 7.5. 6) llpnee4euusl^lil rta

3blBaer, qro Mor(Ho [onyr{I4Tb 15 xpacnrx rover' !
cr{MuulbHo Bo3Mo)KHoe qI4cJIo' 3anyn'lepyeu nce 10 orp

xpacuoil TorlKI{ 3arlurrreM HoMepa orpe3KoB, Koropbl

Iocxo,rrxy KpacHafl Tor{Ka npI'IHaAne)Kt{T KaK MI{HI{

cvMMapHoe KOJII4qeQTBO 3arIucaHHbIX HOMepoB He MeI

opu"*rur* ToqeK (nouepa 3anllcaHbl He no oAHoMy pa3y)' Ho no ycnoBnlo

ru,rA'f HoMep orpe3Ka 3anr,rcaH y rpex KpacHbrx ror{eK, T.e. Bcefo 3arll4caHo poBHo 30 Horr'repon (xan<,4bfi r'rs

10 uorvrepon orpe3KoB 3arrucaH rpux4rr), 3naur.rr, 2N <30, r.e. N 315 . 3otveLlaHue. I4s AoxasareJlbcrBa

cJreAyer, rrro MaKcIlMyM N : 15 AOCrUraercs rorbKo B TOM CJIyqae, KOrAa KDKAat KpacHa'fl ToqKa npl4HaAne-

)KrrT poBHo AByM oTpe3xau (no BTopoM npvMepe uS n. a), IAe ecTb TorlKZ llepecer{eHu-s Tpex oTpe3KoB' 1/: 14)'

9 n,racc

9.1. CyruecrByror nr.{ TaKr4e rpr4 rronox[TeJrbHbrx qIicJIa a, b, c, qro K€DI(AbIil u: rpex KBaAparFIbIX Tpexa{neHoB

ax2 +bx+c, bx2 +cx+a, cxz +ax+b utreerxorq6stogtzu rcopet*?

Oreer: He cyulecrByror. perueuue. flpegnoro)KhM, or nporr4Brroro, Lrro raKue ct, b, c cyulecrByror. Tor4a, paccMar-

pL1,;aAAlrcKpliMr4HaHTbI TpexqJIeHoB, nonyquM b2 >-4ac, c2 24ab, a2 > 4bc ' llepevHoxllB 3rH TpH Hepa-

''b'rt ,6yaetr HMerb I> 64. flporrzeopeql4e AoKa3bI-
BeHcrBa (c nololureJlbHbrMz uacrrltu) u coKparaB Ha a-D-c-, oyAeM HMerb I / o+ ' rlpurl1buPs'rn_

BaeT HaIIe yTBepx(AeHIre.lpyzoil cnoco6 pe^rueHun- cne4yrorlufi' flycru, Ans onpeAeldHHoctll' a< b < C' ro-

fAa Ans KBaAparHofo rpexr{neHa cxt + ax +b flonyq]rM ilporuBoper{aBoe AsofrHoe HepaBeHcrBo

a'> 4bc24a2 .

. HafiAnre (a+b)(b + c)(a+ c).

. HafiArare (a + b)(b + c)(a + c).111 1

9.2. r{ucra a, b, c yAoBnerBoprror coorHoureHr{Io ;* b*;= o*6n,
Oreer. 0. Peurenne. Cu. sa4a'ry 8.3.



9.3.LlsuarypalbHblxr{uCeJII,2,...,101BbI6I4paIOTrpynrryqI{ceJITaK'qTo6blHal46onbul4fio6urnfiAenHTeJIb
rro6brx AByx wrcen LI3 rpynnbl 6iin 6on"-" O"y*' Karuu Mo)Ker 6rtrr nau6oJlbllee Ko'II{lIecrBo qI4ceJI B Ta-

or""i"iiltT..";"""" . ot4eurca. pa:o6ren ,*.cila r,2,...J01 Ha 34 MHolr(ecrBat A0={r,2}'A1={3,4,5},

A2={6,7,8\,...,A33={99,100,101}(r'e'At'nPVk>lcocronr!I3rpexqucer3k'3k+I'3k+2)'Bucrcouoft
rpyllne r{ficer He MO}KeT 6Urr qucna nz Ao (uuaue HOI AByX qucen I43 rpynnbl' OAHO I'I3 KOTOpbIx npl4HaAne-

xvr. Ao, 6urr 6lr <2), aIrc Kax'4oro At, IPV k2I s rpyflIry Mo}I(eT Il'onacTb ue 6o:ree oAHoIo tIIicJIa, T.K' B

rporrlBHoM crJ.qae, ecrlu B fpyrny non ro rrx HOA :]:1i-^i-l'li-iarYr 
vucta3k r't

3k+2,ro uxHOI <2 (nocrolbKy I',,* aql4r' Bcero LII4'.JI n Iacxon'loft.pynne se 6ols-

Iree 33 (ne 6oree, qeM rro oAHoMy k>r). Irpuuep. Paccrr'torpun l-pynrry qHceJI

{3,6,g,...,99}: e sroit rpynne 33'Mcnau Bce oHLI Setnrctua3'

g.4. B rpaneuuu AB1D c ocHoBaH'r sr',l AD a BC ruaroHrut4 tepeceKarcrofl B ToqKe M' oKasanocb' tlro AB:DM

uIABD__zcBD.,{ora;cnre,uroa)IBAD>60.;6)AB>BC.
Peurenne. Cu. gaaa'ry 8'4'

g.5. no gg orpe:KoB r{ orMer{eHbl BCe ror{Klr ux [epeceqeHut. Morro JIU OKa3arbcq raK'

pOBHoTpuoTMeqeHHbIxToqKlI?6)raxasrfiorpe:oxflepeceKaeTc'poBHocTpeMs

orse peruenue. a) llpuuep pacrroJrolKeHHq MO)I(HO rlpltBecrl'I' HarIpI4Mep, rar<oft: cAeJIaeM

19 r<onufi n rr4 orpe3Kon npaeofi qacrrr B pr.rcyHKe 3a&aril4'., .5 u lo6asnM qerblpe orpesKa npanoft qacrl4 B pa-

cyHKe3aAaqu8.5.6)|Ipe,4uoloxl{M,oTIIpoTI4BHofo,ltToTaKoepacnono)KeHl.IecyulecTByer.Paccn,torpnvt
rpa$ (cxeuy) nepecerreHvft Aannux 99 orpe:roe: BeprxrrHbl rpaQa 

"ootu"ttt"yror 
orpe3Karu' a pe6pa (cusu)

Me)rqy Bepllr{HaMr4 [poBoAqrcf, KorAa coorBercrBy]ou,ue orpe3Kl{ nepeceKalorc'fl' no ycnoBalo 3aAaql4' KDK-

^ag, 
u399 repruuu rpaQa coeAuHeHa pe6pannu poBHo c TpeM,g ApyfI4MIr. KaxAoe pe6po rpadra coeAuHfleT ABe

qg. 3

Beprrrr4Hbr, rro3roMy o6ulee KoJIHrIecrBo pe6ep paBHo Z] f' K' nptl roAcqere B BHAe 99'3 Ka:rrqoe pe6po

, yr{TeHO 4eanuu). llo:ryvu,.ru Herlenoe qHCJTO pe6ep, H 3Haql4T, TaKofo pac[ono]KeHHt He cyqecrByer'

10 rc,racc

10.1. CyrUeCTBylOT JlI4 TaKUe TpI'I IOIO)KI'{TeJIE'HE'IX qHCJIa A' b' c' r{TO Ka}K'qblft u: rpeX KBaApaTFIbIX TpeXqneHOB

o*, *bx + c, bxz + cx + a, cx' + ax +b HMeer xorq 6st o4uu xopenl?

Orser: He cylqecrByror. Peruenue' Clr' sa4auy 9'1'

I0.2. I4so6pa:ure Ha KoopAr{narnoft rlJlocKocr}r MHo}I(ecrBo roqeK, KoopAVHarbI Koropblx yAoBnerBopf,ror

ypaBHeHrto 4*' Y' = 4xY +3'
peurenne.,{anHoe ypaBHeHVe [pI4BeAeM K 3KBTIB€uIeHrHoMy: (2Xy-I)'--4e2Xy=l+2' Tarult o6pa:ou' uc-

3t2 -rl2
KoMoe MHo)KecrBo ror{eK coeror4T r'rs Aeyx runep6ol y =: v y = ; 

(e xaxc4olr KBaApaHre 6y4er

no oluofi BerBlI coorBercrByrouefi rralep6 o"t st )'

10.3. I4s HarypanbHbrx r{hceJr 1,2, ..,, 1001 elt6uparor fpynfly qaceJ] tax' vro6lt Han6oluuufi o6urnfi AeII4TeIb

no6srx AByx rrvcen l{3 rpynrrbr 6ru 6o,rrure AByx. Kun^* Mo)r(er 6rrrr uan6oJrs[Iee KorplllecrBo LIliOeJ'I B Ta-

rofi rPYnne?

Oreer. 33j. Peruelrne, Cn. analorlrqHylo sa4auy 9'3'

10.4. Hafiaure uan6olbrxee HaTyp€ulbHoe qucJIO, nce qzQpH KOTopoIo pa3II{r'lHbI' a npol43BeAeHrae ornx qnop

npeAcraBnter co6ofi KBaApar HarypanbHof o qIlcJIa'

oreer. 9g643l peureuue. ouenuqno, cpeAr erux qusp Hyn-s Her.,{alee, uMeeM r'2""'9:21 3+'5t'7t' llo:rovy

na4o y6paG quspsr 5,T,aTarcI(e Hy)KHo HeqeTIIyrc cTeIIeHb 4eofixn cAeJIaTb'{eruoil' 3uavnr' Ha4o y6parl

uuopy z: o""u"a"o, ra 
"n"4y", 

y6ip*" qusprr 6 u 8,-r'rc' HaM lryxeH MaKcHMzulbHrtfi pesylrrat' -flcHo' uro

ocraBruuecq qraQp' Hyn*o puarron&"tu " 
trop"at 

" 
y6rtnauux: 986431 . B pe:ynrrare noryql4M npov3BeAe-

HI{e 3rI'Ix quQp, paBHoe 5184:(72)2 ' '



Peureune. Cv. sa4auY 10.2

I1,2. Pemure YPaBHeHHe

Oreer. \=-l; xz=2;

xt=-I', xz=2 v

cos t(2 sinx - r) ,

10.5. ,{arr rpeyroJIbHI4K ABC, y KoTopolo Z A: 40", l C = 20o ,,{orarrare, qTo AJIaHa 6uccercrpucE,I' npoBeAeH-

Hoft tlg BePInI{HbI B, PauuaAC - BC'
peureHue. llycru BM-6trcceKrpuca yrtnB.,{ocrporau LABC 4o panno6eApeHHoro rpeyfonbHlrxaADC, npoAon-

xr4B orp€o t< CB saroqKy B rax, "to 
bb = CA (o,rcsuAuo,-CB<CA, i.t ' y.on B 6orrr're yrrc A)' Llueen:

IDBA ==20o+ 40" = 60'uo cnoficrny BHerrrHero yua. 3nauur, I ABM: I MBC = 60"=l DBA ' [atee'

,  '- 180o-?oo
IDAC = -#= 

g0o, I DAB: g0o - 40o = 40o. 3Hauur, rpeyfonbHlzxu ABM u ABD paBHbI (no o6-

rqefi cropoH 
" 

,46 
^paBHbrM 

npr,nexauur'r yr:ran). Tor.qa DB = BM uno3roMy BM = CD - BC : AC - BC.

11.1. l4zo6pnvne Ha KoopAI'IHarHoH

ypaBHeHlzro 4*'Yt = 4xY +3 '

1l rlacc

IIJIocKocTI4MHo)KecTBoToqeK,KoopAlrHaTbIKoTop6lXyAoBne.|BopgroT

"l - *' + x +2' (sin2x- acosx) = 0'

x, = 1. Perueuue. flo4rcopeuHoe BblpDI(eHHe - x2 + x +2 Aadr ABa KopHt

L

orpeAer.f,erO'{3:-1<x<2'lIpupaBHzrBas'KHyn}ocr<o6nysin2x-Tlcosx:
fcosx = o

nonyqaeM coBoKynHocrl ypaBHeH"o 
lrir, , =!' 

llepnoe ypaBHeHlle coBol(ynHocrH c

l2
7T, - TE

yqeroM O,{3 4aer x = ,' 
a BTopoe penreunil He HMeer' T'K' - > l '

11.3. cnontKo Ha napa6O:re / = x2 Tor{eK (OUnvutrx oT Harja,la rcoopAlrHar), Tal(LIX' t{To KaCaTeIbHaf, B Htjx

,,epeceKaer o6e xoopAuHarHbre ocu B Tor]Kax c ueloql4crleHHblMH KoopAlJllaraMu, He [peBocxoAtl]lttMl4 tlo

a6colrornofi Berfiql4He 2020?

Oreer: 44. Pe'renue. Ypanneuue KacareJlbHofi x napa6on" y- X' B roLIKe (XO'y) ' tAt !o=X|' ecrb

!-!o -2xo(x-xo). orcroaa HaxoArlM KOOpALrHarbr rorreK nepecerreHl4.fl KacareJlbHofr c ocsN{L' a I4MeHHO

Xn
xt = -7, lt =-xi. Tar."nr o6pa:ou, x6 AoJDKHo 6lrrs qerHuM qI4cJIoM' He npeBocxoA'snll'IM no MoAyJIlo

z

Jzw. flocxonsxy 44 < J2020 < 45 , ro HMeercs 22 noto>xureJrbHbrx 3HaqeHnfl xo) a c ) {eroM cl{MMer-

pIiqHbIX orpl4uarenbHblx llx 6yaer BABoe 6onrure'

11.4. fiaurerpa3Ap sABcco B3aI{MHo IIepneHAI4KyJUIpHbIMI4pe6paruu sA, sB' sc' llycrs o-qeHrp cQepst' ofr}tcaH-

rrofroxoltoTeTpa3Apa',{oxa.rrure,.''o'o'n"Staolerrtarnopa3HI,IecTopoHE'IoTII]IocKocTuABC.
peureHne. llycrr SA'J a, S'n:n, SC:c. Paccttorpnlt AeKaproBy cl{creMy KoopAljllar B npocrpaHcrBe c HartuloM Koop-

.D.HHar B ToqKe s'rz ocqN4u x, /, Z BAon6 sA' SB u sc cooreercTBeHHo' TorAa nj]ocKocTb ABC 6yrcT. IzMeTb ypaBHe-

xyz
Hr{e -+-+-=1 (ero ypaBlreHr{e rt;rocKocrn B orpe3Kax; Mo)KHo HenocpeAcrBeHHo npoBephrb' ttro rorlKl4

abc
A(a,o,0), B(0,b,0) vt C(0,0,c) yAoBnerBopslor 3roMy ypanHenraro)' IJ'eHrp cQeplr I4Meer KoopAHHarbI

( n A "\ ^rrra D^atn arn n^kA22'r-r\ ecfltr naccMorDe'I - IparneJleilnrleA c pe6pavu sA' sB
ol u 

.o .. I , ,poru" Bcefo 3TO rroKa3arb, ecJrr4 paccMorperb np-sMoyfonlHI>rA rrz

l')'')')l
Dn ^LrrI/ RcnttttlH nAn2flneIen Altela H. B tlaCTHOCfn, Ot S.

u SC. Ero IIeHrp - roqKa O: osa paBHoyAaneHa oT BceX BocbMI4 BepuuH napallneneflllr.re4a pI' B Llac'

A, B uC. lloAcrasnr.s B BbrpDK"t^" L*I*Z-1 noopalrHarbl roqKI'I S u O, rloryqliM, coorBercrBeHHo' -1 u

abc
1/2. IlocronbKy 3To rIVcIIapa3HbIx 3HaKoB, ToqKI{ S u O lelar no pa3Hble cTopoHbl oT IlJIocKocTu ABC'

11.5. Hafiavre MHox(ecrBo 3HaqeHl4fi $yuxuuu y = Ji - "l'- + 2 sin x '

Orner: t-Ji;Ji +Zsin2]. Peurenue' o6nacrs

qro Ha lrHrepB?trle (0;2) nporE:zoguax f'(x)
MoHoro HHo Bo3pacraer. I4rveelt

orrpeAeneHlu SyHxuuq y = f (x) - 3ro orpe3ox [0,2]' [oxaxtenn'

rroJro)Kr{reflbHa H 3Haqnr, Syuxqul f (x) , HenpepblBHa-r ual0'2)'



.f'(x)=+*-L+2cosx.2"Jx 242 - x

ouenu4uo, f ,(x)>0 Ars r. fot;), 
r.K. Bce craraeMbre norro)Kl4rerlrHrr. flponepaM, tlro I'{ Ha no,ry}tHrepBarle

[l, r) 6yaer f,(x)>0. Anq rto.o 
" 

cneAy]ourux orreHKax Mbr rrcrloJlb3yeM oLIeBIIAHble HepaBe ,"r"u ^[2< 1,5 ra

12 )

n > 3 ,a raru(e MoHoroHHoe y6ureanue $yH rcrlli r.1 cos x Bo nlopoil qerBeprh. llpn ncex , .li,, ] uto.lr HMerb
/

1 1 I I I - i I | 2 ---^^^')- - 2n 1'.^-.

->--------)-=-, 
-,-tft'r$'i.r,s-3'2Jr--.f," o "lz 1,5 3 3 2

-I- 
2

I I - I o ( t\ .._[".")
3oM, / (_x)=-- /- +--!+2cosx r!+1+2.1-jl=o npu Bcex xe l::2l.3aatw,HenpepbrBHar $yur<-

zNx 2J2-v 3 3 \ 2) 12 )
\wf (x) MoHoroHHo Bo3pacraer ua10;21' orKyAa cneAyer orBer'


