PEIIEHNMS 3AIIAY
3agaua 1

sin® x —cos® x =4+/2 sin” xcos’ x < (sin X —Cos x)(sin2 X +5in x cos x + cos> x) =4+/2 sin’ xcos’ x.

-7

3aMeHa: sinx—cosx =t,SIinxCoSx = 2

. Torma t(3—t2)=«/§(1—t2)3. Samena: ¢ =zv/2.

3
VYpaBHEHHE NPUMET BH]L 2(3 -27 ) - (1 - 222) =0. Nmeercs kopeHb z =—1, u JeBas 4acTh

MOJKET OBITh Pa3iioKeHa Ha MHOYKHTEIH CIICIYIOIINM 00pa3om:
(z+1)(82° —8z* -4z’ +22° +4z-1) =0. (1)

V4 ) . Vs
Tak kak xe(—E,Oj, TO t=SINX—COSX = 2Sll’l(x—zj<—l. CnegoBareibHO, z < ———.

2

[Tpu Takux z MHOIOWIEH MATOM CTENEHH B JIeBOM yacTu (1) MpUHUMAET TOJIBKO OTpULIATEIbHbIE

3HAueHMS, TaK Kak ‘825 ‘>‘4z3 ‘ I/I ‘824‘>‘222‘. [TosToMy z=—1— €IMHCTBEHHBIH KOPEHb

. . V4 T
ypaBHenus (1). lanee jgerko HailTu, 4To sin| x 2 =—l,ux= 1

OTBerT: —Z.
4

3anava 2

Paccmorpum ypaBHenue Axy+ Bxz+Cyz=N. Ilycts uncna 4 u B B3aMMHO MHPOCTHI.
Torga cymecTByrOT Takue Leble uucia y u z, uto Ay + Bz =1. CnenoBatensHo, x = N —Cyz.
[TooTomMy Hamie ypaBHEHHE UWMeEET CIEAylolllee pelieHne B  I[eNbIX  YHhClax:
y==5,z=3,x=N+27-3-5. YTBepKIe€HHE TI0KA3aHO.

3agauya 3

O6o3HauuM KO3 (UIMEHTH 33JaHHOTO MHOTOWIEHa (KpoMe CTapIiero) depes

ag, ai,az az: f(x)=ay + a;x + a,x? + azx3 + x*. Torna no yciaoBuIO 3a1a9U UMEEM:
flO)=ag+ a;x + ax? + azx® + x* = (x — x)(x — x2) (x — x3)(x — x4).
Bmecte ¢ wmHorowieHoM f(x) paccMoTpum MHOrowieH h(x), HUMEIIUi KOPHU
{—x1, =Xz, —X3, — X4} :
h(x) = (x + x)(x + x)(x + x3)(x + x4) = ay — a;x + a,x? — azx® + x*.

Paccmorpum muorouwner G (x) = f(x)h(x):

G(x) = (0 = x1)(x = 22) (x = 23) (o — x) (x + 21) (X +22) (¢ + x3) (X + x4) =

= (2% =0, ) (x? — ) (x* — x32)(x2 —x,%).
3ameHoii mepeMeHHol y = x2 noydaeM TpeOyeMblii MHOrousieH g(y), HOCKOIbKY
90 = =)@ =)@ — 2@ —x2).
B namewm ciydae:
f(x) =8+ 32x — 12x% — 4x3 + x*,
h(x) =8 — 32x — 12x% + 4x3 + x*,
G(x) = f(x)h(x) = 64 — 1216x2% + 416x* — 40x° + x8,
g(y) = 64 — 1216y + 416y2 — 40y3 + y*.

Otser: g(x) = 64 — 1216x + 416x% — 40x3 + x*.



3agaya 4
[Tycts mpoOupok Buga A, B u C B3snmu cooTBeTcTBEHHO @b U ¢ mTyK. Ilo ycnoBuio

0,1a+0,2b+0,9c:0,2017‘(a+b+c)<:>1000‘(a+2b+9c)=2017-(a+b+c). JleBasg yacth

nocieaHero pasenctsa aenutcs Ha 1000, cnegoBarensHo Ha 1000 momkHA ASTUTHCA U MpaBast
9acTh. 3HAYUT, HAUMEHBIIIEE BO3MOXKHOE 3HAUCHHE CyMMBI a+b+c paBHo 1000. [Tokaxem,
YTO 3Ta OIEHKA JOCTMXXKMMA. TO €CTh, TOKKEM, YTO CYIIECCTBYIOT HEOTPUIIATEIIbHBIC IEIbIC
qucna a,b v ¢ Takue, 4To
a+b+c=1000
a+2b+9¢=2017 (1)
a <500, b <500, c <£500.

[Tocnennue Tpu HEPABEHCTBA CIIY)KAaT HEOOXOIUMBIM M JOCTATOYHBIM YCIOBHSM TOTO, YTO
ynacrcst u30eXarh UCI0JIb30BaHUS TPOOUPOK OJHOTO BUAA IIPH JIBYX I1OCIIE0BATEIbHBIX
NepeIuBaHUsAX.

U3 nepBbIX ABYX ypaBHEHMH cucTeMsl (1) Haxoaum

a=T7c—-17,b=1017-8c. 2)
[ToncTaBUB 3T BBIpa)KE€HUS B IOCIEAHME TPU HepaBeHCTBa cucteMsbl (1), momyuum
7c¢<517,8¢c>518, ¢ <500.
Ortcrona HanbobIIee 3HaUYeHHE ¢ paBHO 73. EMy COOTBETCTBYIOIIME 3HAUCHUS d 1 b MOTYT
ObITh HaileHbl U3 (2). OHU, OYEBUAHO, YAOBIETBOPAIOT HepaBeHCTBaM cucteMsl (1). Takum
00pa3oMm, pa3pelnMoCTb B HEOTPULIATENbHBIX LENbIX YUCIax cucTeMsl (1) qoka3aHa.
OtBer: Hammenpmiee konmuectBo mnepenuBanuid paBHO 1000. IIpu sToM Moryt OBITH
MCIOJIb30BaHbl MakcuMyM 73 nipobupku Buja C.
3amaua 5

[Tycts o(N)— cymma KBaJpaTOB HaTypalbHbIX JEIUTENIeH HaTypajbHOro uucia N.
3aMeTHM, 4TO JUIs JHOOBIX JBYX B3aHMMHO NMPOCTBHIX HAaTypaJbHBIX YHCEN @ U b CIpaBeasIuBO
paBeHcTBO: o (ab)=oc(a)-o(b). JeiicTtBuTenbHO, JIF0OOOW NENHUTENb MPOU3BENCHUS ab ecTh

Ipou3BeieHue AenuTens a u aenurens b. 1 Hao0opoT: yMHOXKHUB AETUTENb a Ha JeJIUTENb b,
MIOYYUM JICIIUTENb TPOU3BEACHUS ab. DTo ke, OUeBUIHO, BEPHO U JIJISl KBAIPATOB JICITUTEICH
(kBazmpaT nmeNMUTENS  TPOM3BEINCHUS paBEH MPOU3ZBEICHUIO  KBAJApaTOB  JIEITUTENCH
COMHOXHUTENEH U Hao0opoT). PaccmoTpum pasnokeHue uuciaa N Ha TPOCTbIE MHOXKUTEIH:

N=pi-.. 31ech p,— MOMapHO pa3IM4HBl NMpocThle 4Yucia, u Bce k, € N. Tornma
O'(N)=O'(p1k')'... ) I/IO'(pk)=1+p2+p4+... Mockoneky 1800=2°-3*.5 10
o(1800) = (1+27 +2* +2°)-(1+3% +3*)- (1+ 57 +5* ) = 5035485.
OtBer: 5035485.
3anaua 6

/XBM = £ZAM = %B\l\’/[, CIIEIOBATEIILHO,
TpeyronbHUKM BMX u ZAM momoOHBI,
noosTomy > =2 ZABM = LYAM = lAM,
cienoBarenbHo, Tpeyroiabuuku AMYu BMZ

6 M=o
TOI00HEL, II03TOMY —= = . OTcrozna

ZM? = XM - YM = 24 - 6 = 144,

IM = 12.

OTBert: 12



3agaua 7
[TokaxkeMm, 9TO 0151 1106020 HAMYPATLHO2O YUCIA N CYUeCmeyem HamypaibHoe yucio N,
densweecs: Hayeno Ha n, CymMma yugp komopoeo pasua n. JIeWCTBUTEIHHO, PACCMOTPHUM YHCIIA

uma 10%,k=0,1,... a umenno: 1, 10, 100, 1000,.. .Cpenu 3THX uucen BbIOGpEM 71 YHUCE,
UMEIOIIMX OJJMHAKOBBIE OCTATKH OT JICJIEHUS Ha 71 (3TO MOYKHO CIENIaTh, HOCKOJIBKY YHCEN BUIA
10" GeckOHEUHO MHOTO, a OCTAaTKOB OT JIENEHMS HAa 71 POBHO 7). B kauecTBe mMcKkoMoro N
BO3bMEM CYMMY 3THX 7 YHCEJ. Y TBEPXKIECHUE JOKa3aHO.
3amaua 8
Ecnmu Tabmuna 2 momydeHa u3 Tabnaumbl 1 OAHMM W3 yKa3aHHBIX JEHCTBHUH, TO
ad, —bc, = a,d, —b,c,,qro nns Tabnun A u B He BeinonneHo. [TosToMy yka3zaHHBIM CIoco6oM

MOJYYUTh Tabmuily B u3 TaGauier A Hemb3sl.

a1 | b ax | by

c | di Tabmima 2 c | dr

Tabmua 1

OTtBert: Henpb3s.



