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OTBETbHI U PEHLIEHU A
11 KUIIACC

Oobmee xomuuectBo OamoB 100. Pemenme kaxnoii 3agaum ouenuBaercsi Kiopu n3 20
0aJ1J710B B COOTBETCTBUH C Pa3paO0TaAHHBIMU KPUTEPUSIMU M METOIMKON OLIEHKH:

Bajbl IIpaBnjbHOCTH (OIIMOOYHOCTD) pelIeHus!
20 [ToHOE (BepHOE) pelieHueE.
16-20 | Bepnoe pemienune. MimeroTcst HeOOIbIINE HEAOYETHI, B IIETIOM HE BIHSIOIINE HA
pelIeHHUE.

12-16 | Pemenue B nesiom BepHOe. OJHAKO OHO COJIEPIKHUT PSIJT OMUOOK, JTHOO HE
pPacCMOTpPEHBI OT/ACIBHBIE CIIy4ar, HO MOXET CTaTh MPABWJIBHBIM MOCJIE HEOOIBIINX
WCTPABJICHUN WIIA JIOTTOJTHEHU.

8-12 BepHO paccMOTpEH OJMH U3 JBYX CYHIECTBEHHBIX CIy4aeB.

6-8 Jl0Ka3aHbI BCIIOMOTATENNbHBIC YTBEPIKACHHUS, TIOMOTAIOIINE B PEIICHUH 331a4H.
2-6 PaccMoTpeHsI yacTHBIE CITydan MPH OTCYTCTBUU PEelIeHuUs (FITH MPH OIHO0THOM
pELIeHUN).
0-2 Pemenue HauaTo, HO MPOJBM)KEHNE HE3HAYUTEIILHOE.
0 Perienne HeBepHOE, MTPOABIIKEHHSI OTCYTCTBYIOT.
0 Pemenne oTcyrcTByeT.

Yxazanus x OYEHUBAHUIO OMOeIbHBIX 340ay codepofcamwz 6 KOMMeHmapusx K peuleHusiM.

Bapuanr 1

1. Pemute ypaBHEHHE

2 s 9x 9x+ —>
sin 3 cos 8 cosx =2.

OtrBer. Xx =21+ 8nmn,n=0,+1,+2, ...
. 9x
Pemenne. 3anunieM ypaBHEHHUE Kak sin—~ + cosx =2, OHO DKBUBAJICHTHO CHCTEME

. 9x
sin—=1, . ‘ x:27'[/9+8k7'[/9’
4 VYpaBHEHUsI 3TOH CUCTEMbl UMEIOT PEIICHUS: rone k,m —
cosx =1. X = 2mr.
uensle. [IpupaBHUBas BeIpakeHUs IS X, modydaeM ypaBHeHne 9m = 1 + 4k.Ilockonbky 9m =
9(4n+1)—1

8m+m,rom—1=4n, tornam=4n+1, k = = 9n + 2. IloacraBisas 3HaUYeHHE

m B peleHre BTOPOro ypaBHeHus, onydaeM x = 2(4n+ 1)w = 2w+ 8nm, n =0,+1,12, ...

Kommenmapuii. Cocmasnena cucmema ypasnenuu — 10 d6annos. Cucmema pewiena, Ho
C8A3b Medcoy napamempamu He Hanioena — 12 6annos. Ceasv Haildena, HO omeemvl He
06veounenvl — 16 bannos. Omeem obwvedunen, Ho He ynpowern — 18 6annos. He nokasano, kax
00veouHsnca u ynpowaicsi omeem — 18 6annos. B eeprom pewenuu donywena owudka —
cHudicamov Ha 2 6anna. Pewenue nesepno unu omcymemeyem — 0 6annos. Tonvko omeem — 0
bannos.

2. Jlana Bo3pacrarolas MmoJIoKUTeIbHasi FeOMeTpuiecKkas nporpeccus b,. I3BecTHO, 4TO
b, + b; — b, — by = 9. [lokaxwure, 4to bs + by = 36.




Pemenne. O603HauMM 4epe3 ¢ 3HaMeHaTeNb nporpeccuu. Torma no ycnosuio by (g3 +

q>—q—1) =9, 4ro paBHOCHIBHO cooTHOIEeHHIO by (q + 1) = Ham e Ttpebyercs

q2_
LA 36. Ilo ycnoButo 3amaum b, = byq > b
q?-1— . 2 1 1
3Haumt, ¢ > 1. Takum 06pa3oM, JOCTATOUHO NPOBEPHUTH HepaBeHCTBO q* = 4(q? — 1), koTOpOE
MOYHO 3aIliCaTh B BUJIE TPUBUAILHOTO HepaBeHcTBa (g2 — 2)? = 0.

Kommenmapuii. Pewenue nauamo, HO npoogudiceHue Hesnauumenvhoe — 2 6anna. B
BEPHOM peuwleHUuu OonyujeHa ouwuoKka 6 npeobpazosaHuu — CHuxcamv Ha 4 oauia.
Hokazamenvbcmeo nposedeHo MoabKo O YACMHO20 cyuasn yenvix yucenr — 3 banna. Pewenue

HegepHo unu omcymcemayem — () 6annos.

nokaszath, uto bg + bs = biq*(q +1) =

3. Oxono nstuyronbHuka ABCDE omucana OKpYXHOCTb, P — TOYKa IepecedeHus
otpe3koB AC n BD, () — Touka kacanus otpe3ka CE m onucaHHOM OKoOJIO TpeyronbHuka ABP
okpyxHocty. Haiinure 2CQP, ecu n3BectHo, uto LECD = 40°.

Ortser. 20°.

Pemenne. Ilycte 2CQP = x, £ECA = a. Torna £QBP = x Kak BOUCaHHBIA YroJ,
onmparomuiics Ha ayry QP; £LABE = a Kak BIMCaHHBIM yroJs, onvparomuiics Ha ayry AE.
HManee, £QPA = x + a kak BHEWHHUHA yroJs B TpeyrojdeHuke QPC n torma £QBA = x + a xak
YroJi, ONHUPAOIIMKACS Ha Ty e ayry. Tenepb Haxomum, 4to £LQBE = £QBA — £ABE = x.
Takum o6pazom, £DBE = £QBP + £QBE = 2x u nipu 3toM £DBE = £DCE = 40°. 3nauur,
2x = 40"

Kommenmapuit. Paccmompen yacmuulii ciyuatl npaguibHo20 NAmuy2oibHuka — 4 oana.
Pewenue nauamo, no npoosudcenue nesnauumenvHoe — 2 6anna. Pewenue negepHo unu
omcymcmsyem — () 6annos.

4. CKONMbKMMH CIIOCOOAMU MOJKHO MOCTaBUTh 17 (ullek Ha MaxMaTHYI JTOCKY 6 X 6,
€cITi (PUIIKK HeIb3sl CTABUTH HA KIIETKH, UMEIOIINE OOIIYI0 CTOPOHY?

OTtBet.40.

Pernenmne. uPa3o6LeM JOCKY Ha 9 KBaapaTtoB o o o 112 o O‘
2 X 2. B xaxnapli KBajgpar MOKHO TIOCTaBUTh HE

o |0 O 3 o |0

Oospmie AByX (umek (MO JUaroHalid  3TOTO 7 o o 5 o O‘
KBajjpara). 3HAYUT, B KaKOM-TO M3 KBaJpPaTOB CTOUT o o o o
oJHa (QuIIKa, B OCTAIBHBIX MO aBe ¢umku. Ecou B 2 S B B 5 6
OJIHOM KBajipaTe 2 X 2 nBe (DUIIKH CTOST HA YEPHBIX 3
MOJISIX, TO U B COCEIHEM KBajpare ABe (DUIITKH TaKKe o [0 © ol |© 2 1

CTOST Ha 4YEpPHBIX MOJSIX. B BBIAENEHHOM KBajapare, €Cld OH HE SBJSIETCS YIJIOBBIM, IIBE
BO3MOXHBIX TO3HUIIMH, YTOOBI MOCTaBUTh OJHY (DUIIKY, HO B JABYX YIJIOBBIX KBajpaTax IO TpU
BO3MOXHBIX IMO3UIUU (CM. PUCYHOK).
CToNbKO XK€ pacCTaHOBOK OyJeT, eclii MOCTaBUTh ABE NepBble (GUIIKKM B KBagpare 2 X 2 Ha
Oeinsie moJist. Takum 00pa3oM, YKCIIO BO3MOKHBIX PaccTaHOBOK paBHo 2 * (7 -2 + 2 - 3) = 40.
Kommenmapuii. He yumenwi ocobennocmu yenoguvix kiemok — 10 6annos. Ocobennocmu
V2llo8bIX KIIemOK YUmeHbl, HO Opy2ue paccmano8ku nocuumansl Hesepio — 10 6annos. Pewenue
Hawamo, Ho npoogudicerue He3HayumenvHoe — 2 banna. Pewenue nesepno unu omcymcmeyem —
0 6annos.

5. HaiiauTe Bce TPOWKM MOMAapHO MPOCTHIX HaTypanbHbix uucen (a,b,c)(a < b < c¢),
JUIL KOTOPBIX a™ + b™ + ¢™ nenurca Ha a + b + ¢ Wi Beex HaTtypaibHbIX 2 < n < 12.

Orser.(1,1,1); (1,1,4).

Pemenne. OGo3naunm A, = a™ + b™ + c™. 3amerum, uro A, = A,;> — 2(ab + bc + ac),
u A, nenutcsi Ha A, = a + b + ¢ TorAa U TONBKO TOTNA, Koraa 2(ab + bc + ac) nenutcs Ha A;.

(*)



Ananornuno A; = A, A, — (ab + bc + ac)A, + 3abc, u npenurcsina A; = a+ b + ¢ Tormau
TOJIBKO TOTa, Koraa 3abc nenurcs Ha A,.(**)
3amnuiineM COOTHOIICHHUE s n > 3.
A, = A Ap_1— (ab+ bc + ac)A,_, + abcA,_5

Orcrona BUIHO, 4TO ecnu A, — nenurtens A,, To Ay — nenutens A,, ecnu A, — nenutens A, As,
TO Ay — nenurenbAs, Ag M Tak nanee, To €CTh JEIUTENb A, Ui 1F000r0 HATYPanbHOTO 1.
Bynem uckare ynopsaodennsie Tpoiiku (a, b,c), I8 KOTOPHIX BBINOJHAIOTCA ycloBus (*) u
(**), To ectb 2(ab + bc + ac) u 3abc nensares vaa + b + c.
[Tycts a + b + ¢ umeet npoctoii genurens p = 5. Torna abc nenuTcst Ha P, ¥ B CHITy B3aUMHOM
MPOCTOTHl POBHO OJHO W3 4HWcen a,b,c nemutcs Hap. Ho Torma ab + bc + ac HE MOXeT
JeTUThCS HA P, W 3HAYMT, Ha a + b + C.
[ycte a + b + ¢ nenutes Ha 32, Torna abc menutcs Ha 3, ¥ B CHITY B3aMMHOM IIPOCTOTHI POBHO
OIIHO W3 4Hhcen a, b, c meaurtcs Ha 3, Torga ab 4+ bc + ac He MOXKeT NEIUTHCI Ha 3, W 3HAYMT,
Haa + b + c.
Iycts a + b + ¢ penutes Ha 22, Torga abe aemurcs Ha 4,1 POBHO OJIHO M3 YHCEN @, b, cieauTes
Ha 4, torna ab + bc + ac— neuétHoe u 2(ab + bc + ac)He MokeT AenuThHCA Ha 4.
CrnenosatensHo,a + b + ¢ umeer Bua 2% - 3™, rae k u mnpunuMaioT 3Hadenus 0 uiu 1, mpu
sroma+b =3,otkyna 3 < a+ b+ c < 6. Hoaxoasar tpoiiku(1,1,1),(1,1,4).

Kommenmapuii. Haitoena mpoiixa (1,1,1) — 2 6anna, naitoena mpoixa (1,1,4) — 4
banna, O0okazamo, umo Hem Opyeux mpoexk — 14 6annos, danivl cymmupyromces. Jloxkazamvi

gcnomozamenvhble  YMEEPIHCOeHUs, nomozaowue 6 peulenuu 3adauu — 6  6annos.
Hokazamenvcmeo nawamo, HO npoosudICenue Hesnauumenvroe — 1-2 6anna. B pewenuu naiioemnvt
MPOUKU PABHLIX NPOCMbIX (A He nonapHo npocmulx)  uyucen — 0 6annos. Pewenue

omcymcmsyem — () 6annos.

Bapuant 2

1. Pemute cucteMy ypaBHEHUM
{ sin7x +sin4dx =1,
sin? 7x + sin? 4x = 1.
OTBeT.X = —g +2mn,n=0,4+1,12, ...
Pemenune. Bo3BenéM mepBoe ypaBHEHHWE B KBaJpaT U BBIUTEM M3 BTOPOro, CHCTEMa
sin7x = 0, {sin 7x =1,
W

. . Pentenus ypaBHEHUN HEPBOU CUCTEMBL:
sindx =1, sin4x = 0. P P

pacniaaéTcs Ha JBe: {

x ="/,

x=T/g+ K7y,

8m = 7 + 28k,y koTOpOoro HeT pelieHui B IIENBIX YHCIAX, TaK KaK cjieBa 4ETHOE YHUCIIO, a
crpaBa HEYETHOE.

rge m u k — OCJIBIC. HpI/IpaBHI/IBaH BBIPpAXCHUA UIA X, ITOJTydaeM YPaBHCHUC

x="/14+ K7/

v - )
Pemenus YpaBHEHUHU BTOPOU CUCTCMBI: raem u k- OCIabIC. HpI/IpaBHI/IBaH

x ="/,
BBIpQXKEHUs JJIsix, MoidydaeM ypaBHeHue 7m = 2 + 8k. Ilockosnbky 2 + 8k = 7k + k + 2, To
k+2=7n, tormak=7n—2, m= w = 8n — 2. lloacTaBnsisi 3HaYEHUE N B PEIICHHE

BTOPOI'0 ypaBHEHMs, IOIy4aeM X = (8n — 2)7‘[/4 = - g + 2mn,n =0,%1,+2, ... IIpoBepka

MOKa3bIBAET, YTO HAWJICHHBIC 3HAUYCHUS X YIOBJIECTBOPSIOT YPABHEHUSIM CHUCTEMEI.
Kommenmapuii. [lonyuenvr 0se cucmemul ypasnenuti — 10 6annos. Cucmemul peuiensi,
HO C83b Medcoy napamempamu He Hanioena — 12 6annos. Césa3b HalldeHd, HO Omeemwvl He
06veounenvl — 16 dbannos. Omeem obveounen, Ho He ynpoujen — 18 6annos. He nokasano, Kax
o0bveodunsnca u ynpowanca omeem — 18 bannos. [locmoponunuii omeem He omopouieH — MuHyc 4



oanna. Pewenvt monivko ypasnenusi ¢ 00HoU nepemeHnol — 6 bainos. Omeem natioen noooopom
— 4 banna. B éeprom pewenuu donywena apugmemuieckas omudka — cHudxcamo Ha 2 banna 3a
owuobxy. Pewenue nesepro unu omcymemeyem — 0 6annos. Tonvko omeem — () 6an108.

2. Harypansnoe umcio N ummeer 30 nenuteneit, a uucino 5N umeer 40 nenureneit.
[IpuBenuTe mpuMep TaKOro YUCIA.

Ortger. Hanpumep, 1200 = 2% - 3 - 52,

Pemenne. I[Tycts N umeer Buza 5% - m, rie m He nenurcs Ha 5. O603naunM d(a) umcio

nemurener a. Torma uucio pemureneit d(N) = (k + 1)d(m),d(5N) = (k + 2)d(m). Orcrona
k+2 _ 40 . .
a0 Y k = 2. Ocraercs momoOpare uucio m, umeromiee 10 menmmreneit. Ilomoiiner,
Harpumep, gucio m = 3 - 24,

Kommenmapuii. [lpuseden npasunvhuviii npumep wucen N u 5N, uucna oenumenei
000CHOBAHBI POPMYIOU, PACCYHCOCHUAMU, UTU BblnUCbIBaHUuem Oerumenel — 20 6annos. Ilpu
BEPHOM 8 YellOM peueHUU ecmob ouudKa uiu npoben 8 060CHOBAHUU YUCI08020 npumepa — 15
bannos. ObocHoBanuss Hem, MOLKO omeem ¢ npumepom — 5 oannos. B nepeune Oenumeneii

yucna N ecmb owubku — 5 6annos Peuwenue nesepro unu omcymemeyem — () 6annos.

3. OKpY)XHOCTb, MPOXOAAIIasl Uepe3 BepmuHbl A U B OCTPOYroJIbHOTO TPEyroJibHUKa
ABC, nepecekaet ctopoHsl AC n BCB Toukax P v () COOTBETCTBEHHO, a TAKXKE IMPOXOIUT YeEPE3
LIEHTP OMUCAHHOW OKOJIO TpeyroybHuka PQC okpyxHocTH. OTpe3kun AQ u BP nepecekatorcs B
Touke K, a £LACB = 2£AKP. Hatinute £ACB.

Ortger. 72’.

Pemienne. O603HaunM uepe3 0 — LEHTP ONMMCAHHOW OKPYKHOCTH TpeyroibHuka PCQ.
[Tycte £AKP = a, £ACB = 2a. Torma £P0OQ = 4a. Otot yroa onupaercs Ha ayry PABQ.
Hyru AP m BQ B cymme narot 2@, 3Ha4MT, Ha OoJyblryio ayry AB mpuxomutcs 6. Tak kak
2APB — BHemnuii B Ttpeyroiapuuke CPB, 4PBC = £APB — £ACB = «a. Torma cymma
MPOTHBOMOJIOXKHKIX yroB O U B BO BIMCaHHOM udeThIpéxyronsauke POQB pasna 5a = 180°,
a = 36, otkyna LACB = 72°.

Kommenmapuit. Pewenue He 3akOHYeHO uiu cooepicum owudoxu — 10 oannos. Pewenue
Hawamo, 00OKA3aHbl HEKOMOopble YMEEPI*COeHUsl, HO NPOOBUdICeHUe HeDOoNbULoe, UTU PACCMOMPEH
yacmuwli caydat — 5 6annos. Peuwenue nesepro unu omcymemeyem — () 6annos.

4, ®durypa (cM. PUCYHOK) COCTOUT M3 OJIMHAKOBBIX KBaJIpPaTHBIX
KJIETOK, ¥ JIBE M3 HHUX IMOKPACUJIW B CHHUU IIBET, a OCTaJbHBIC KICTKH
ocramuch OenbiMH. CKOJBKO CYIIECTBYEeT TaKHX pPAacKpacoK, €cliu
packpacku, MOJy4aroliyecss APYr W3 Jpyra MOBOPOTOM, CUUTAIOTCS 3a
oany?

OtBer. 55.
. 2120
Pemenue. Bcero cnoco6oB BeIOpaTh J1Be YEPHBIC KICTKH — =

210. Ecnu cuHME KJIETKH LEHTPalbHO-CUMMETPHUYHBI, TO JUISI KQXKJIOW Takoil packpacku MOXHO
noBopoToM (Ha 90°) mosy4uTs emé poBHO OJHY pacKpacky. Bcero neHTpanbHO-CUMMETPUYHBIX

20 . .
packpacok —- = 10 (B xauecTBe MEPBOIl KIETKM MOKHO BBIOPATh JIIOOYIO, KPOME LIEHTPAIBbHOM,

BTOpasi KJIETKa OINpEeJeNeTCs] U3 CUMMETPUHN OTHOCUTENIBHO LIEHTPa €MHCTBEHHBIM 00pa3oM).
OcranbHbix packpacok 210 — 10 = 200, wu u3 Kax10il TakoH pacKpacku MOYKHO MOBOPOTOM

IOJIYYHUTb emé TPpU paCKpPaACKH. Taxkum 06pa30M, YHUCJIO pacCcKpaCoK, pa3JIMIHLIX IIPU MMOBOPOTAX,
200

10
paBHO — + == = 55.

Kommenmapuii. [lpu npasunviom peutenuu oonyujena neboavuias owuobka — 18 6annos.
Jonywena owubka npu noocuemax 01 00HO20 U3 8APUAHMOB pachonodxcerul — 15 bannos. Ilpu
8epHOll Udee peuieHuss OoonyujeHvl owubku — 10 6annos.  Pewenue Hauamo, npogedeHvl
Hekomopwle noocuémol — 5 6annos. Pewenue nesepno unu omcymcemeyem — () bannos.



5. Jlaubl 50 HEOTpUIATENBHBIX YUCET Qg < Ay < - < (9 < Ago. Cymma nepBeIx 48
gucen He mnpembimaeT 50, U cymMma JABYX TOCIEIHHUX Takke He mpesbimaer 50. Haliaure
MaKCHMalbHOE BO3MOYKHOE 3HAYEHHE CyMMBbI KBaJIpaToB 3THX uucen A = af + a5 + -+ a2y +
a2,, ¥ yKaskuTe Bee T0C/Ie]0BaTeIbHOCTH YUCel, IS KOTOPhIX STOT MAKCUMYM JOCTHIAeTCA.

Ortser. 502, Tlocnenosarensrocru (0,0,...,50) u (0,0,...0,25, 25,25, 25).

Pemenne. M3 ycnoBusi ciemyer, 4To Agg < 50— Qg9 M aq + Ay + -+ Ay + A59 <
100. Tormad = a? + a2 + -+ a3y + a2y < a? + a5 + -+ a2y + (50 — ay9)? = 50%+a? +
as + -+ 2a3q — 100a49 < 5024a? + a3 + -+ 2a35 — (a; + ay + -+ + A4 + As0)Asg =
502 + a;(a; — @a9) + a2(ay — Ag9) + -+ + Aug(Ayg — A49) + Ag9(ase — asp).

[TockobKy BCE BBIpAKECHHS B CKOOKAaX HEIMOJIOKUTEIBHBI, MaKCHMAalbHOE 3HAaueHHWe A He
npesbimaer 502, ¥ MakCMMyM  JIOCTUraeTcs, KOTJa BCE CllaraeMble, HauMHas cO BTOPOTO,
obpamarorcs B 0, a orpaHUYCHUE Q49 + A5y < 50 BBINIOTHASTCS KaK PaBEHCTBO. 3aMETHM, YTO
€CJIM BCE BBIPAXKCHUS B CKOOKaxX OJHOBPEMEHHO paBHBI 0, TO MakCUMyM He jocturaercs. [1ycThb

=0, = =a;, =0,0r41 = A4y = =" = A5y = Q. Ecim k =49, MoJTyJaeM
nocienosarensocts (0,0, ...,50), mis  koTopoiimocturaercas Makcumym 502, Ecmm k=
48 unu 47, mosmydaeM COOTBETCTBEHHO MOCIEI0BATEILHOCTH (0,0, ...,0,25,25)u

(0,0, ...,0,25,25,25), mis KOTOpLIX MakCUMyM He pocturaerca. Ecim k = 46, mnomydaem
nocienosarensHocts (0,0, ...0,25,25,25,25), a1g koTtopoiinocturaercss makcumyM 502, Tlpu
k < 46 napymarotcst orpaHHUeHUs (A4q + Agg = 50, Axyq1 = Agqy = =+ = ago = 25, HO cymma
nepBeiXx 48 uwmcen He mpeBbmmaer 50, 3HAYMT, Cped HUX MOXKET OBITh HE OOJIBIIE JBYX
3JIEMEHTOB, PaBHbIX 25).

Kommenmapuii. Ilonnoe eeproe peuternue — 20 6annos. B éeprom ookazamenvcmee ecmo
npoben — munyc 3 6anna. B doxazamenvcmee ecmv Hedouémvi — Munyc 1 6ann 3a Kaxicowlil.
Bmecmo naxooicoenus maxcumyma obwgeil cymmvl HatlOeHvl (¢ 00KA3amenbCmeom) MaKcumymbl
08YX OMOENbHLIX CYMM U peuleHue 3asepuiaemcsi noooopom — 14 6annos. Omu 6aniv
PACKAA0bIBAOMcs mak. 00KA3amelbCmeo MaKkcumyma OJisi CyMmbl 08yX Keaopamoe — 4 basna,
onst cymmol 48 xeaopamos — 4 banna, YKA3aHO MOILKO MAKCUMAIbHOE 3HauyeHue — 2 bania,
HallOeHbl MOIbKO NOC1e008ameNbHOCmU — no 2 0alla 3a Kaxicoyro.

Bapuanr 3

1. Pemute cucteMy ypaBHEHUN
{ sin9x +sin4x =1,
sin® 9x + sin? 4x = 1.
OTBeT. X = % + 2nmn,n=0,+1,+2, ...
Pemenne. Bo3Benaém mepBoe ypaBHEHHE B KBaJpaT M BBIYTEM M3 BTOPOro, CHCTEMa
sin9x = 0, {sin 9x =1,
311

acnazércd Ha IBE: 1 .
p a A {sm 4x =1, sin4x = 0.

x ="M/,

x=T/g+ K[y,

8m = 9 + 36k,y KOTOpPOro HeT pemeHHi B IENbIX YMClIaX, TaK Kak cjleBa 4€THOE YHCIOo, a
CIpaBa HEYETHOE.

Pewienust ypaBHeHUl NIEPBOM CUCTEMBIL:

riemu k — OCIIBIC. HpI/IpaBHI/IBaH BBIPpAXCHUA UIA X, ITOJTydYa€M YPaBHCHUC

x ="/1g+2K/g
x ="/,
BBIpXKEHUs JUISLX, NoJydaeM ypaBHeHue 9m = 2 + 8k. [lockonbky 2 + 8k = 9k — (k — 2), 10

k—2=9n, tormak =249 m= 2+8((23—+9n) = 8n + 2. lloxacraBinsis 3HaYEHUE N B pELICHUE

v - )
Pemenus YpaBHEHUHU BTOPOU CUCTCMBI: raem u k- OCIabIC. HpI/IpaBHI/IBaH



x = (8n + 2)71/4 _

BTOPOTO YpaBHEHUS, TMOJy4yaeM §+ 2nn,n =0,+1,12,... IIposepka

MMOKAa3bIBACT, YTO HAWJICHHBIC 3HAYCHUS X YIOBJICTBOPSIOT YPABHEHUSM CHUCTEMEI.

Kommenmapuii. [lonyuenvt 0ge cucmemul ypasnenuti — 10 6annos. Cucmemul peuiersi,
HO C6s3b Medicoy napamempamu He Hauidena — 12 6annos. Cesa3b HalldeHd, HO OmMeemwvl He
0bveounenvl — 16 dbannos. Omeem obveounen, Ho He ynpowen — 18 6annos. He nokasano, Kax
00vedunsics u ynpowancs omeem — 18 6annos. [locmoponnuii omeem ne omopowien — munyc 4
oanna. Pewenvt monivko ypasnenusi ¢ 00HoU nepemennoi — 6 bannos. Omeem natioen noobopom
— 4 banna. B eeprom pewenuu oonywena apupmemuueckas owudka — cHudcams Ha 2 bania 3a
owubky. Pewenue nesepro unu omcymemsyem — 0 6annos. Tonvko omeem — () 6annos.

2. CymecTByeT 1 HatypaibHOe uncio N, umeromee 24 aenurens, Takoe, uto yucio 3N
nmeer 32 nenurens?

Otser. Hanpumep, 360 = 23 -5+ 32,

Pemenune. I[Tycts N umeer Bua 3% - m, rie m He nenurcs Ha 3. O603HaunM d(a) uncio

nemurenera. Torna uucio pemureneit d(N) = (kK + 1)d(m),d(3N) = (k + 2)d(m). Otcrona
k+2 32 . .
o1 1 k = 2. Ocraercs momoOparh yuciio m, umeromiee 8 pgenuteneid. [lomoiiner,
Harpumep, gucio m = 23 - 5,

Kommenmapuit. Ilpuseden npasunvhviti npumep yucenr N u 3N, uucna oenumenet
000CHOBAHBL POPMYIOU, PACCYHCOCHUAMU, UTU blnucbléanuem oeaumenei — 20 o6annos. Ilpu
BEPHOM 8 YeloM pelueHUU ecmov owuobKka uiu npoben 6 000CHOBAHUU YUCI08020 npumepa — 15
bannos. ObocHoBanuss Hem, MOILKO omeem ¢ npumepom — 5 oannos. B nepeune Oenumeneii

yucaa N ecmob owubku — 5 6annos Pewenue neeepro unu omcymcemeayem — () 6annos.

3. Okpy»XHOCTb, TIpoXOAsIIas 4epe3 BepuHbl B u C OCTpOyroibHOrO0 TPEYroJbHHUKA
ABC, nepecekaet ctopoHbl AB n AC B Toukax P u () COOTBETCTBEHHO, a TAKXKE MPOXOJUT Yepe3
LIEHTP OMUCAHHOUW 0KOJIO TpeyroabHuka APQ oxpyxHoctu. OTpe3ku BQ u CP nepecekarorcs B
Touke K,a £4BAC = 34BKP. Haiiqute £BAC.

Pemienne. O603HaunM uyepe3 O — LEHTP ONMMCAHHOM OKPYXHOCTH TpeyrojbHuka APQ.
[Iycte £BKP = a, £BAC = 3a. Torna £P0OQ = 6a. OtoT yron onupaerca Ha ayry PBCQ.
Hyru BP u CQ B cymMMe AarOT 2@, 3Ha4uT, Ha Oosbmryro ayry BC mpuxomutcs 10a. Tak kak
£2BPC — BuHemnuéi B Tpeyroiabuuke APC, £2PCA = £BPC — £BAC = 2a. Torma cymma
NPOTHBOMOJIOXKHKIX YrioB O U C BO BIMCAHHOM 4YeThIpéxyronsHuke POQC pasHa 8a = 180°,
a =225, oTkyna LBAC = 67,5 .

OtBert. 67,5".

Kommenmapuii. Pewenue ne 3axkonueno unu cooepacum owuoku — 10 o6annos. Pewenue
Hawamo, 00KA3aHbl HEKOMOopble YMEEPIHCOeHUsl, HO NPOOBUIICEeHUe HeDOoNbULoe, Ul PACCMOMPEH
yacmuwlll caydau — 5 bannos. Pewenue nesepro unu omcymemayem — () 6a1108.

4. KBagpar 5 X 5 pacuepTuian Ha 25 OJMHAKOBBIX KIETOK, M JBE W3 HHUX MOKPACHIU B
CUHMI I[BET, a OCTAJIbHBIE KJIETKH OCTaIHCh OeabIiMU. CKOJIBKO CYIIECTBYET TaKUX PacKpacok,
€CIIM PaCKpaCKH, MOJIyYaIoUIUecs APYT U3 Jpyra MoOBOPOTOM, CUUTAIOTCS 3a OJHY?

OTtBer. 78.

25-24

Pemenne. Becero cnoco0oB BIOpaTh J1BE CHHUE KIETKH — = 300. Ecnu cuHune xineTku

LEHTPAJIbHO-CUMMETPHYHBI, TO JUIS KaXXIOH Takod packpackd MOXHO mHoBopoTroM (Ha 90°)
. 24

TOJTYYHUTH €IIE POBHO OJHY PAacKpacky. Beero neHTpanbHO-CUMMETPHYHBIX PACKPAcOK — = 12

(B KauecTBe NEpPBOI KIETKHM MOKHO BbIOpaTh JIO0YIO, KpOME LIEHTPalIbHOM, BTOpas KieTka
OTIpeNieNsIeTCs] U3 CHUMMETPUH OTHOCUTENIBHO IIEHTpa €IMHCTBEHHBIM 00pa3oM). OcTalbHBIX
packpacok 300 — 12 = 288, u u3 ka0l TaKOM pacKpacKyl MOKHO TOBOPOTOM IOJIYYUTh €II€



12
TpU packpacku. Takum oOpa3oM, YMCIIO PacKpacoK, PasjMYHBIX IPHU IOBOPOTAX, PABHO 5t
288

— =178.
4

Kommenmapuii. [lpu npasunviom peuwtenuu oonyujena neboavuias owuobka — 18 6annos.
Jonywena owubra npu noocuemax 07151 00HO20 U3 6aPUAHMO8 pacnonodxcenuti — 15 6annos. Ilpu
6epHOU udee peutenusi oonyujenol owudku — 10 6bamnos. Pewenue nauamo, nposedeHvl
Hekomopbvle noocuémol — 5 6annos. Pewenue nesepro unu omcymcemeyem — () bannos.

5. lansr 30 neiictBuTenbHbIX yncen a; (1 < i < 30), yIOBICTBOPSIONIMX YCIOBUSIM:
0<a <a, < <ay <as,
aq + a, + -+ ayg < 30,
a9 + azy < 30.
HaiifuTe MakcHUMalbHOE BO3MOYKHOE 3HAYEHHE CYMMbI KBAJpaToB 3TUX uucend = ai + a3 +
-+ 4 a2y + a3y, ¥ yKaxuTe BCE IOCIENOBATENLHOCTH YHUCEN, IS KOTOPHIX 3TOT MaKCHMyM
JOCTUTACTCSL.

Ortser. 302. Tlocnenosarensroctu (0,0,...,30) u (0,0,...0,15,15,15,15).

Pemenue. 113 ycnoBus cienyer, 9to azg < 30 —azgma, + a + -+ + ayg + azg < 60.
Tormad = a? + a2 + -+ a9 + a3y < a? + a3 + -+ a3y + (30 — ayy)? = 30%+a? + a2 +
o4 2a59 — 60049 < 60%+aZ + aZ + -+ 2a%o — (a; + ay + -+ + aze + A30) a9 = 302 +
ai(a; — azq) + az(az — azo) + -+ + Azg(azg — Az9) + Az9(az0 — azo).

ITockoJIBKY BCE BBIPaKEHHS B CKOOKaxX HEMOJOXKHMTEIbHBI, MaKCHMalbHOE 3HaueHne A He
npesbimaer 302, W MakCMMyM  JIOCTUraeTcs, KOTJa BCE CllaraeMble, HauMHas cO BTOPOTO,
obpamatorcs B 0, a orpaHUYEHUE Ayg + A3 < 30 BBHIMOJTHAETCS KaK PaBEHCTBO. 3aMETHUM, YTO
€CJIM BCE BBIPAKEHHsSI B CKOOKaxX OJHOBPEMEHHO paBHbI 0, TO MakcuMyM He pocturaercs. [1ycThb

A =0ay; ==0a;,=0,0341 = Apyp =+ =a3g = a. Ecmm k =29, MoJTy9aem
nocienoBarensbHocTh (0,0, ...,30), 111 KOTOPOMIOCTHTACTCS MAaKCHMYM 30%. Ecmu k =
28 unu 27, nojiyuaem COOTBETCTBEHHO MOCJIEIOBATEILHOCTHU

(0,0, ...,0,15,15) u(0,0, ...,0,15,15,15), s koTophbIXMakcuMyM He gocturaercs. Eciam k = 26,
nostydaeM mocneaosareiabHocts (0,0, ...0,15,15,15,15), i1 KOTOpOMIOCTUTACTCSI MaKCUMYyM
302. [Ipu k < 26 HapymaroTcs OrpaHUdeHus (dyg + dzg = 30, Agpq = Agqp = *++ = Ago = 15,
HO cymMMa TepBbIX 28 umncen He mnpeBbimaer 30, 3HAYUT, CPEIU HUX MOXKET OBITH HE OOJIbIIe
JIBYX 3JICMEHTOB, paBHbIX 15).

Kommenmapuii. Ilonnoe eeproe peuwernue — 20 6annos. B éepnom dokazamenbcmee echo
npoben — muuyc 3 6anna. B doxazamenvcmee ecmv Hedouémvl — Munyc 1 6ann 3a Kaxicowlil.
Bmecmo naxooicoenus maxkcumyma obweil cymmvl HatlOeHvl (¢ 00KA3amenbCmeom) MaKCumMymbl
08YX OMOENbHLIX CYMM U peuleHue 3asepuiaemcs noooopom — 14 oannos. Omu oOannvl
PACKIaovl8aomes max: O00KA3amelbCmeo MaKCumMyma Oisi CyMmbl 08yx kgaopamoe — 4 baina,
ons cymmol 28 keadpamog — 4 banna, yYKa3aHoO MOAbKO MAKCUMANbHOE 3HaueHue — 2 6aiia,
HAllOeHbl MOIbKO NOCIe008amenbHoCmu — no 2 0auia 3a Kaicoyio.



