Omumnuana no marematrke «[lapyca Hagex s
MMUUT, 2014 rox, I Typ
Bapwuanr 1.
Pemenue.

1. ITycts y Bonoau crano x + 4 516710k, xx — 2 'y Iletn u xx’— 2 y Konm, T/ie k HaTypaibHOe
yrcno > 2. ITo ycI0BHIO 9TH YHCIa COCTABIISIOT apu(METHYECKYIO TPOTPECCHIO HEM3BECTHO B
KaKoM Hopsike. 31ech BO3MOXKHBI 3 BapuanTa. [IycTs XK~ 2 cpenHee HHCIIO B apu(pMeTHIeCKOR
nporpeccun. Toraa nomydaem, uro 2xk —4 =x + 4 + xk’ — 2. Otciona x (K — 2k + 1) = -6, 910
HeBOo3MOXXHO. Ecin x + 4 — cpenHee apn(bMemquKon IPOTPECCUH, TO B 3TOM cllydae IMEeM
X+ 8=xk—2+xx’—2. Orcromax (k° +x—2) = 12. Tak Kak K > 2, 10 & + Kk — 2 > 4. Ilycth
1< = 4, Toraa x = 3 1 9mCIo A0I0K y pedar 3, 6, 12, 4T0 yAOBJIETBOPSET YCIOBUIO 3a1a1H. Eciu
x° + Kk — 2 paBHO JpYTOMY LEIOMY amely < <12, To 31€Ch BOBMO)KHLI BapHUAHTHI, 9TO YHCNIa 6 WK
12. Ho Torja KkBagpaTHOe ypaBHEHHE K+ Kk—2=6,ama K’ +K—2 =12 O4EBUIHO HE UMEET
1esbIX KopHei. Y HakoHen, koraa xr<2 — 2 cpeqiHee YuCIIo apmbmemqecxon IIPOTPECCHH, TO 2xK°
—4=x+4+xx—2 Orcromax (ZK —x—1) = 6. Ho torna 21° — k — ] MOXKET PaBHSATHCS TOJIBKO
6, HO B 5TOM clIydae HebIX pemennit Het. CiesoparenbHo y Bonoau 3 s6ioka, y ITetu — 6
16110K, y Ko — 12 si6mok. Otser: {21}

x+1
2. 013 x > 0. x = ] He sBIsAETCS KOPHEM ypaBHEeHHUsL. [109TOMY 3anuIeM, 4T0 log, x = 5(—T) .
x —
Crpoum rpaduKu JIEBOX U IPABOX YacTH yPaBHEHHS

1
ITo rpaduKy HaXOUM, YTO KOPHH YPaBHCHHSA 3 u 3. Tak xak Ha mpomexyTkax 0 <x </ u

x+1
x > 1 log, x MOHOTOHHO BO3pacTaert, a GyHKIHS Y = —2(—-—) MOHOTOHHO YOBIBaeT, TO APyTHX
x —

pemmennii Het. OTBeT: {1}

/
2

3. IpoBeném u3 Bepmuusl A Beicoty AD Ha cropony BC. ITycts BD = x. Torna o Teopeme
[Tudparopa MOXKHO HaIKCATh JBa YPaBHCHUS AD* +x* =16 u AD* + (5 - x)2 = 36. Beruuras u3
BTOPOTr0 YpaBHEHHMs IIEPBOE, MOJIyIUM (5 - x)2 —x* =20. OTcroa HaxOIUM:

25-10x+x2 —x? =20 = x =0,5. CnegoBatensHo T. D coBmanaer ¢ Toukoii K u AK ects
BeicoTa Ha cropory BC. ITposeném u3 touku K Beicoty KP Ha cropony AC. Ilycts CP =y. ITo

teopeme [Tndaropa sammmenm: y° + KP* = 4,5°

6
KP*+(6-y)’ = AK* = AB* - BK* =16 —% = 73 BbrumTasi B3 BTOPOro paBEHCTBA MEPBOE,



63 : 2
S 4,5%. Orcrona (6 - 2y)- 6= % —%1 =>y= ?7 CrnenoBatenbHO
touka P coBmamaer ¢ Toukoit M , T.e KM ectsb BoicoTa B Tpeyronpauke AKC. A Torna
tpeyronbaukd ABK 1 AKM mpsiMOyronbHbIe, 3HA9MT UEHTPBI OKPYKHOCTEH, ONHCAHHBIX

BOKpYT 3THX TPeyrOJIbHUKOB, JIeXKaT Ha cepe/uHax cTopoH AB i AK, T.e BCkoMoe paccTosHne

BK 1
aBHO — = —. OtBert: {1 g
P e {1}

nonyuaem (6-y)° -y’

4. CymMa BceX MOAMO/TYJIbHBIX BHIPAXKEHHUI paBHA!
x—]+x+1+x-2+x+2+..+x—-10+x + 10 = 20x, T.e paBHa npaBoi 4actu. [ToaTomy

ypaBHEHH€ MOXKHO NIPEJICTABUTH B BUE: |a| +|ay| +|ay| + ... +|ay| = @, +a, + a5 +..+ a5 A

TOrZa 3TO PABEHCTBO BO3MOYKHO TOIZA M TOJIBKO TOTJIa, Korya Bee a = (). O1ciona cieayer, 4ro
x > 10 Gyner pemmenreM 3TOro ypaBHenus. A toraa otset: {10}

5. TIOCKOJIBKY HpH IENbIX 72 9UCI0 8 —2+/13 —3n MOXeT ObITh WM HENIBIM KK

n* +4n+10
MPPAOHATBHBIM, @ YHCI0 —————— =1+ 1+
n+3 , n+3

SIBJISIETCS LICJIBIM HJIM palluOHAJIbHBIM,

TO PaBEHCTBO BO3MOXKHO JIMIIIB IIPA yCJIOBHH, UTO SBJISICTCS LEJIBIM YK CJIIOM. HOBTOMY

n+3

n+3={1:1;-7,7}). Orciona n = {-4,-2;-10,;4}. A Toria HENOCPEICTBEHHO HAXONM, {TO
13 — 3n GyzeT KBaZpaTOM LENOro YUCIIA JIMNIb IIpH 1 = + 4. TIpoBepkoi y0Oexpaemcs, 94To
MCXOXHOMY PaBEHCTBY yAOBIETBOpsieT b n = 4. Otsetr {4}

6. Tak xax
m? +n? = cos® xcos® ycos? z +sin’ xsin® ysin® z =

= %(1 +cos2x )1+ cos 2y X1+ cos 2z)+ %(1 —cos2x)1-cos 2y)1-cos 2z)=
= % ((1+cos2y +cos2x +cos2x cos2y )1+ c0s2z)+ (1-cos2y —cos2x +cos2x cos2y)1- cos2z))=

= %(l +c0S2y +¢082x +€082xc0s2y + €082z + €082z €052y + €C0s2x€0S2Z + cos2xcos2ycos2z +
+1-c0s2y —cos2x +cos2xcos2y —cos2z + €052y cos2z +cos2x c0s2z — c0s2xc0s2ycos2z) =

=%(l+costcos2y+cos2zcos2y+c052xcos2z). i

P
Ortcrofa; cos2xcos2y +¢0s2zcos2y +cos2xcos2z = 4(m2 +n? )—1 = 4(% - 1_6 -1=0
Ortger {0}
7. PaccMOTpHM MHOTOWICH YETBEPTOH CTENEHH OTHOCHTENIBHO IEPEMEHHOIO X:
(x* +ax+b)x* tex+d)=x*+x(c+a)+x*(d +ac+b)+x(ad +bc)+bd =
=x* +5x* +8x? + 5x +1. Haiiziem KopHH 3TOr0 MHOrowieHa. HemocpeacTBeHHO BUTUM, YTO
YHCIIO X = -/ eCcTh JBYXKpPaTHBIN KOpeHb 9Toro MHorowiena. [lostomy
x* +5x° +8x% +5x +1 =(x+1)2(x2 +3x+1) ¥ 3HAYUT
2 s
(x2 +ax+b)x* +cx+ d)= (x+1) (x2 +3x+ 1). Tak Kak TpexwieH x° +3x +1 He uMeer

2
" XX +ax+b=(x+1)
PalMOHATBHBIX KOPHEH, TO 3TO 03HAYAET, YTO IO , 100

xt+ex+d=x>+3x+1



x> +ax+b=x"+3x+1 : .
, . . A Torja s mepBoii CHCTEMBI ITOJIy4aeM, 4To a = 2b=1c=3,
x +cx+d=(x+1)
d = I; m1s1 BTOpoOit cuctembi a = 3, b = 1, ¢ = 2, d = I (IOCKOJIBKY PaBEeHCTBO MHOTOWICHOB
03Ha4aeT paBeHCTBO KO UIMEHTOB IIPX COOTBETCTBYIOIIHMX crenensix). OrBet: {14}

8. Bynem pemath 3aa4y OT IIPOTUBHOTO. I[TycTh @ He ecTh HCKOMOE 3Ha4YEHHE IapameTpa. 9T0
PaBHOCHJIBHO TOMY, YTO HaWIETCs XOTS OBI OJJHO 3HAUEHHE X,, IIPU KOTOPOM 3HaUECHHE QYyHKIHH
_16x-20
4x* —a
CYIIECTBOBAHHIO XOTs OBI OZIHOrO PeLICHUS JIBOMHOTO HEPaBEHCTBA:

, 6yleT npuHaIexKaTh oTpesKy [1;4], 4to, B CBOIO 0Yepe/lb, PABHOCUIIBHO

4x* —a 4x2 —a

16x-20 16x—-20
15y54<—>(y—1)(y—4)SO.ToeCTLHepaBeHCTBo[ —1)( —4)30 —
(16x —20 - 4x” + a)16x 20 ~16x° + 4a)
2
(4x2 e a)
HEPAaBEHCTBO MMEET XOTS Obl OJTHO PENICHHE IPH HEOTPHIATETLHOCTH XOTS OBI OTHOTO U3
JMCKPAMUHAHTOB KBaJPATHBIX TPEXWIEHOB B YACIUTEIIE H COOTBETCTBYIOMIEM B3aHMHOM
PacIIONOKeHHH KOpHEit ( eCITH OHM CYIIECTBYIOT) BCEX TPEX KBAPATHBIX TPEXUICHOB. [Tostomy

< (0 JMODKHO UMETh X0Ts ObI 01HO pemenue. Ho ato

2 a 2 a 5
5 5 X —4x——+5|x" —x——+
(4x? ~16x—a+20)16x> ~16x ~4a+20) 4 4 4
% <0 & 5 <0
(4x2 - a) (4x2 - a)
Torxa quckpumuHant /] = a — 4 > 0, 1.e. a 2 4. VI ciefjoBaTe/IbHO PEIICHAEM 3a/1aH Oyner
GeCKOHEUHbIH IIPOMEXYTOK a < 4. A Torja OTBeT: a = 3.

HMEEM!

9. 0603HaYMM JAaHHOE YKCII0 yepe3 a. O4eBUIHO, YTO d > V9 =3. Haiiziem omeHKy cBepXy [uis

TOrO YHCA. 3aMEHUM B BRIPOKEHUH JUIS @ OCieHui paaukan V12 uHa 16 . Tlomyunm

\E+\/12+ﬁ2+\/12+\/1_6 V1241241244 = 12441274 =16 =4.

Utak 3 <a <4. A rorma [a]=3. Otser: 3.




Onumnuazna no marematuke «Ilapyca Hanex b
MUWUAT, 2014 rox, I typ
Bapuanr 2.
Pemenue.

1. Iycts nepBonauansHo y Katn a urpymex, roraa y Jlenst ka, a'y Mamn x’a, rme K -
HaTypanpHoe uncio > 2. Crano: y Katum a — 2, y Jlenst ax + 5, y Mamm ax’ — 3. Toraa 5Tu uncna
06pasyioT apu(pMETHYECKYO IIPOrPECCHIO HEU3BECTHO B KAKOM Iopsizike. PaccmoTpum
BO3MOXKHBIE BapuaHThl. Ecii axk” — 3 cpenHee 4ucio B apH(bMemqecxon IPOTPECCHH, TO

20K’ —6=a- 2+a1<+5:>a(21< —K- 1) 9. Hok =2, HoaTOMyZK —-k—125mn
ClIeI0BATEIbHO BO3MOXKHOE PaBEHCTBO: 21> — x — 1 = 9. DTO ypaBHEHHE HE UMEET HATYPATBHBIX
IEJIBIX TOJIOKHUTEIIBHBIX KOPHEH. ECJm ak + 5 — cpenuee (a 2 OYEBHIHO HE MOXET OBITH
CpeL[HI/IM) 10 2ax + 10 =a—2 + ax’ — 3. orcroma a (k — 1 ) = ]5. CnenoBaTeibHO

(k — 1) e€{l 35 15} Ecmm (k- 1’ =1 10K =2 a=15= 15,30, 60 uckomsie uncia. Ecimu
(k-1 ) = 3, T0 Kk — HeleJIoe. AHAJIOTHYHOE YTBEP)KICHHE TAkKe H B APYTUX Clydasx. Takum
o6pazom, y Karu 15 urpymex, y Jlensr — 30, y Mawu — 60. A Torza oTBer: {105}

2. 0113 x > 0. Imeem: log, x CTpouM Ha IIOCKOCTH IpauKy JI€BO! U IPaBOH JacTH

_ox+l
3(x-1)
1
ypasuenust. [To rpaduKy HaXx0auM, YTO KOPHH YPABHCHHUS YU CIIA 5 2. Ha mpomexyTke

0 < x < ] neBas 4aCTh ypaBHEHUsI MOHOTOHHO BO3pacTacT, a IpaBas MOHOTOHHO yOBbIBaeT.
AHAJIOTHYHO ¥ HA IpoMexyTke x > [. [losTomy apyrux kopreit ner. Otser: {1}
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3. Ilo Teopeme kocunycoB s yria EPF naxomum, uro CosEPF = — % Otcrozia cienyer, 4ro

yron EPF = 120°; 3uaunt cMesxubii yron 6yaer 60°. TIposeném us t. E BricoTy ED na PF. Tax
kak yron EPF tymoi, To T. D 6yzner nexars BHe Tpeyronbarka EPF. B npamoyrosisnom

tpeyromsauke PED, PD nexut npotus yria 30°, saauut PD = % EP = 1,5. CnenoBarenbHo T. D

cosnazaer ¢ T. A. TakuM 06pa3om, HMeeM JiBa IIPAMOYToIbHBIX Tpeyronbauka: EAP u EAF.
LleHTphI OKPY>KHOCTEH, OMMCAHHBIX BOKPYT 3THX TPEYTOJIBHUKOB, JIEXKAT Ha CEpEANHAX
COOTBETCTBYIOIHX runorenys. [I03ToMy HCKOMOe paccTosHue OyAeT paBHO Cpe/tHel THHUHU
tpeyronsauka EPF , T.e d =2,5. A Torza otseT: {5}.

4, I'pynmnupys ciaaraeMele, IOJIy4YuM
(Jx—lzl+\x—102‘)+Qx—22~+‘x—92”+ ()x—32’ +‘x—82\)+ Qx—42~+\x—72\)+ (]x—52‘+(x—62‘).

W3BecTHO, 4TO IIapa ‘x - a‘ + \x - b[ NpPUHEMAET MUHUMAIBHOE 3HaUeHHe TIpH a@ <X < b 1 3T0



3HAYCHUE PaBHO |b - al . CriezoBaTe)IbHO MUHUMAJIbHOE 3HAYCHUE TIEPBOM CKOOKH

Qx - 12\ + \x -10? D Oyzner paBHO 10% — 1%, BTOpOIt CKOOKH COOTBETCTBEHHO 9% _ 2% Tperbeii

8% — 3% u 1.1. Ho mpomexyTku 5% <x <6, 4% <x <7°,.. ABIAOTCA BIOKEHHBIMH JPYT B APYyTa,
Tax kak uncnma 12 < 2% < 3% ... <10 [TosTomy mpomexyToK [1, 10%] cozepurt Bce Ipyrue
IIPOMEXXYTKH, Ha KaXKJIOM M3 KOTOPBIX BCE CllaraeMble BH/Ia ‘x - al + \x - b| OJIHOBPEMEHHO
IPHHAMAIOT HaWMEHbIIee 3HaYeHHE. A TOT/Ia HAIlle BRIPAKEHUE IPUHUMACT HaHMeHbIIee
3HAYEeHUE, PaBHOE 102 - 12+ 92— 22 + 82— 32+ 7> — 4> + 6° — 5%, (T.e. CyMMe JUIHH BIIOXKEHHBIX
npomexyTkos). Haxomum oty cymmy: 11-9 +11-7 + 11-5 +11-3 + 1111=119+7+5+3+1)=
=11-25 =275 Ortser: {275}

2 9
5. UmeeM: 11—ﬂ+—5—1=\/6—2n; u2Lﬂﬁ:\/6—2n; n+ - =+/6—2n . [lockonbKy
n+2 n+2 n+2

IIPH LIEIBIX 7 IIpaBas 4aCTb MOXCT OBITH WJIH LIEJIBIM YUCIIOM HIJIA HppalliOHAJIBHBIM, a JICBAs
4acTh SBJISETCS IEJIBIM YHUCIIOM HMJIM palliOHAJIbHBIM, TO JaHHOC PpaBEHCTBO BO3MOXKHO JIMIIb ITPH

YCIIOBHH, YTO ABJISeTCs HeNbM uncioM. A Tornan + 2 = {-1;1;-3;3}.—n = {-3;-1,;-5;1}.

n+2
A TOIJIa HaXO/|M, 9To 6 — 27 GyeT KBaJpaToM IEJI0ro YHCIIa JTHIb npu n = -5 un = 1. Crenas
TIPOBEPKY, IIOJIyIHM, YTO TOJIBKO 72 = [ Oy/eT peeHHEM UCXOHOTO YPABHCHHS. Otser {1}

6. O6o3Ha4YUM Igx = X,, IgY =X,, 182 =1X;.

3 3 3 _ _
x; +x; +x5 =36 X +%X,+X; =a
Torma < x; +x; +x; =14 . lasee 0603HAYHM < X, X, + X, X; + X, X; =b.
(x, +x, )(x1 +x3)(x2 +x,)=60 XX, Xy =C

Bocnosnp3yeMcs TOXKIECTBAMU: (x+y+ z)3 —3(x+y+ z)(xy+xz+yz)= x}+y*+2° -3xyz
x*+y*+2? =(x+y+z)2 -2(xy+xz+yz)

Torma cucrema 3alUIIETCS B BH/IE

a*-3(ab-c)=36 |a’-3-60=36

a’ -2b=14 =1Ja*-2b=14 =da’=216, a=6=>

ab—-c=060 ab—-c =60
A torma 2b=36—-14=22, b=11. Y nakosen ¢ = 66-60=6. g

X, +x,+x; =6

Taxum oGpazom, nmeeM cuctemy: | X1 X2 T X1X3 + X, %3 = I

X, X,%X, =6
PaccMOTpHM KyOHUeckoe ypaBHEHHE OTHOCHTENIBHO X C KOPHAMHU X,,X,,X;. Toraa mo 1. Buera
3 2
OyneM UMeTh X~ — X (x1 +£%, + x3)+ x(x1 X; XXy Xy %y )—x1x2x3 =0.
3 2 v “

Jlanee umeem: x° —6x” +11x—6 = 0. Haiinem kopuu toro ypasnenust. [lepsbiii kopers OyeT
OYEBHJIHO X = [, Apyrue KOpHU X = 2, X = 3.

Tax Kak cucTeMa CHMMETPHYHA OTHOCHTEIIBHO KPYTrOBOM II€PECTaHOBKH IEPEMEHHBIX X;,X,,X;,

TO CHCTEMa UMeeT IIeCTh PENIEHUH, KOTOPbIE MOIyJaroTCsl KPYTrOBOM MEPECTaHOBKON YUCEI
1, 2, 3. 3HaYUT MEHUMAJILHOE 3HAYEHHE /gX PABHO 1, MaKCHMaJIbHOE 3.

CrnemoBaTesibHO OTBET: {4}



7. Umeem _
(x2 +ax+b)x’ +cx+a’)=x4 +(a+c)’ +(ac+b+d)x? +(ad +be)x +bd =
=x"+4x° +6x +5x+2= (x+1)(x+2)(x2 +x+1). Tax kak MHorowren x* +x +1 He mveer

NEMCTBATEIBHBIX KOPHEH, TO TOXKIECTBO (x2 +ax+ be2 +ex+d ) = (x2 +3x+ 2Xx2 +x+ 1)

2

xl+ex+d=x"+x+1 :

x> +ax+b=x>+3x+2 x>+ax+b=x>+x+1
, 100 : .
x“+ex+d=x"+3x+2

03Ha4vacT, 4To {

Orciona Haxomum, uto a =3, b=2,c=1, d=1wma =1, b =1, ¢ = 3, d = 2 (1OCKOJIBKY
PaBEHCTBO MHOTOYWIEHOB 03HAYaeT PABEHCTBO KOI(PGUIMEHTOB PH COOTBETCTBYIOMIMX
crenensx). Oreer: {14}

8. ByzeM pelarth 3ajady OT IpoTHBHOTO. IIyCTh @ - HE €CTh HCKOMOE 3Ha4eHne napamerpa. 1o
PaBHOCHJIHO TOMY, YTO HaiJIeTcst XOTs Obl OJIHO 3HAYCHHE X,, IIPH KOTOPOM 3HAYCHHE byHKIIH

8x—-20
y= ——, Oy/IeT NpHHaIeKATh OTPE3KY [-4;-1], uTO, B CBOIO OYEpEb, O3HAYACT, YTO

8x-20 ..o

y <
a-x’

(y +4)Xy+1) <0. A Torna umeem (8x—20 +4j(w+lj <0 <

HMeeTcst XOTs OBl OJJHO pelleHne HepaBeHCTBa: -4 < y <-1 > -4<

a-x’ a-x

(8x—20+4a—4x’fox-20+a-x*) (4" ~8x+20-4a)y’ ~8x+20-a) _

= =

(x2 —2x+5—aXx2 —8x+20—a)

2
(=)
pemeHue, 49To 6yz[eT, €CJIM JTUCKPUMHAHAHT XOTA OBI OJTHOTO KBaJIpaTHOT'O TPEXYWICHA B

gpciurese Oyner neorpumarenes. Orcrona [[; =a—4 2 0, a>4;/lo=a—-4>0, a=4.
A Torma oTBeT: a = 3.

9. O603HaUUM a = \g+ \/6 +6++6+ J6 . HerpynHo BUIETH, YTO a > J6 >2 =

a > 2. HaiiieM BEpXHIOIO IPaHHUILy JUIS 3TOr0 Yucia. B KoHIe BEIpQKSHUS 11 d 3aMEHAM J6

< 0. DT0 HEPABEHCTBO JIOJDKHO HMETh XOTs ObI O/IHO

Ha 9. Torga moiy4um, 4ro

a<J6+J;J6+\/6+f 646+ 46+3 =/6+6+3 =643 = 3. Taxuy o6pazom,

2 <a < 3. Orciona cnenyer, uro [a]=2. Otsert: {2}.




