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x,
41,970 Kpect, cocranenmbiit u3 otpeska [0C] npamoii

by

y = x nu3 otpeska [AB] npsamoii y = —x + 1.
x? = 2x >0 P

Gs: { 2 y © >2, - oObeMHeHMe JIBYX

Y -2y<0 0<y<2
FOPHIORTATBHbIX TTPOOMDKCHMIE LIHTPATBHOTO KBazpaTa. B 9Toit
obmacTH x? —2x —x? = —y? + 2y —y? & x=y?—y. 310 KycOK

[A0] napaGomb ¢  BeTBAMM  BNPaBo ¢ Bepumol
(=33 3), npoxonsmeit uepes Touxy € = (2;2).
0<x<2
X2 -2 <0, { =iz
4t { - y <0, — obbeauHeHue JBYX
y2=2y>0 [y >2

BePTUKATBHBIX NIPOJO/UKEHUE LIEHTPATbHOTO KBazpata. B 1ot
obnacti

—x?+20-2? -2y-yt e y=xi-x

10 Kycox [0B] napaGonbl ¢ BETBAMM BBEPX C BePUIMHOT (35 —3),
npoxofsmeli uepes Touky C (ITa MapaGona CHMMETPUUHA C
nipeibiy1ieit napaGosoii OTHOCUTE/ILHO NPSIMOIE y = X).

Ha puc.1.19 rpaduk T M306paKeH CIVIOWHBIMU IMHMAMMU.
OTMeTHM, UTO B TOUKe Mepeceuennus O napaGobl UMEIOT oGuIyi0
KacaTebHyio. B caMoM fiefte, YIJI0Bo# KoadMUMEHT KacaTenbHOj
K napaGore y=x?’-x B Touke O =(0;0) paBeH 3HAUEHMIO
pousBOHO y'(x) = 2x — 1 B Touke x = 0: k=y'(0) = —1.
Tlo5TOMy ~ KacaTelbHas — MMeeT — ypaBHenMe y =—x. OHa
MeprieHIMKYISpHA  MpAMOH  y=x  (COMIACHO  YCIOBMIO
TeprIeH/MKYSPHOCTH: TIPOM3BE/IeHHe YIZIOBBIX K0IpMIMEHTOR
paBHo —1). B Cy CHMMETPUUHOCTH Mapabon OTHOCHTENBHO
TPSMOit y = x 3Ta XKe NpsiMasi y = —x SB/ISeTCs KacaTeabHOi K
napabore x = y? — y.

Tpsimast L: —x+a npoxogutT uepes Touky (a;0)
napaienHo MpsiMoii AB:y = —x+1 M KacaTelibHOif y = —x.
TIp BO3PACTAHUM 3HAUEHMS @ OT —o [0 +00 OHA NAPA/LIENbHO
CABMraeTcs BIpaso.
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ecTb npamas [, epecekaet rumepGony h, B OfHOM ToUKe (TOUKa
Kacanusi B Ha Guccektpuce Ty 11 KOODUHATHBIX YIZIOB), a Bech
rpadwk H B 3 TouKax;

3 npn a<4
KBA/IPATHOE YPaBHeH e
He  MMeeT  KOpHeii,
cucrema  (2)  He
COBMECTHA, TO ecTh

mpamas I, He

. . TlepecekaeT rumepGony

s s w6 Iy a sech tpaguk H

L TlepeceKaeT B 2 TOUKAX.
0 V25 * a =
Puc.1.57 s KaxpoR

mpsmoit I, u I,
KOMMUECTBO TOUEK ee Tepeceueris ¢ rpadukoM H B 3aBUCHMOCTH
OT 3HAueHMs a > 0 U306pasuM (pic.1.57) Ha YUCTOBOH TIPAMOIL 0a
(Ha WHTEPBAZTax M B OTACABHBIX TOUKX). CTOKMB KOTMUECTBA
TOUEK TMepeceuenys Ha WHTEPBAZAX M B OTACTbHBIX TOUKAX,
[OMYUMM KOMMUECTBO TOUEK TepeceueHmsi BCero rpagwka L c
rpadukom H. To pesyibTaTy BWIUM, UTO 5 M MeHee Touek
nepeceuenus: umelotcs  Tpu a € [Y2,25; 4]. 3uaumt, mpu a >0
JAHHas cHCTeMa MMeeT 1o 5 pewenwuii mpu a € [Y225; 4].
BCTOMHUM, UTO P a = 0 MMeeTcs ellle OIHO PellleHie, Tak uTo

nonyuaem orset a € [Y2.25; 4| U {0}.
Otper: 3225 <a<4ua=0.





image219_62de6859d1bb5500070ff552_jpg.jpeg
5 Jlomkio

2 g
Gbith IC >a+25% oo

% c<a+25
MUHUMMIUPOBATD =

PaccMOTpMM  MPOM3BOJIBHOE  pelleHue (a,c) CUCTeMbI U
YBeTMUMM oba umcaa Ha eMHULLY. Torma mno-
ieaiey [(c +1)2> (a+1)% + 257,

c+1<(a+1)+25

HepaBeHCTBAa TPUGABWIM 2¢ + 1, @ K TNPaBoji— MeHblee UMCI0
2a+1, K o0eMM uacTAM BTOPOrO HePaBeHCTBA NpPUOABWIN
MOpPOBHY), To ecTb mnapa (a’,c')=(a+1,c+1) Toxe sBAseTCS
pettterem cucteMbl. Ho PU 5TOM OTHOMIEHUE YMEHBIIWIOCh

<05 <5). MooToMy 15l yMeHbIIeHHS

(K 7eBoit uactu mepsoro

@~ a@n
OTHOMICHHSI ﬂi GymeM, TNpUGABISS eMHMIY 33  eMHMIeli,
yBeIMUMBaTh @ M ¢ [0 TeX MOp, NOKAa @ He JOCTUIHeT
HanGobIIero BO3MOXKHOrO 3HaueHus 24 (1o yciouio a < 25). Ha
9TOM 9Tarle OTHOLIEH}e CTAHEeT PaBHbIM zi‘ TIpU HEKOTOPOM ¢.

Tenepb /15 JaJbHENIIET0 yMeHbIIEHUsSI OTHOLIEHUs Gyem
npocTo YMEHbIIATD € MOKa aTo BO3MOXHO, TO ecTh
TIOKA COXPAHSIETCS HePaBeHCTBO c2 > 242 + 252 & ¢? > 1201. Tak
Kak ¢? € N, TO 9T0 PaBHOCHIBHO HepaBeHCTBY c? > 1225, TO ecTh
¢ >35. Buaum, uUTO UMC/IO € MOKHO YMEHbIIATh TOMBKO 10 35.
Haumenbiee oTHouenve < nomyuaercs pasHbiv oo [Ipu 5Tom
JMeeM TpeyronbHuK 24, 25 35.

Orser. a) Moxer: 21, 30, 39. 6) He Moxer. )3

Bapuan 30.

TPM PAasANUHBIX HATYypPaJIbHBIX UMCJIQ SBASIOTCS JUIMHAMU
CTOPOH HEKOTOPOTO TYTIOYTOBHOTO TPEYTOMbHHKA.

a) MoxeT /i1 OTHOIIeHMe GOMbIIEro U3 ITUX Umuces K MeHblIemy
13 VX GBITb PaBHO /27

6) MoxeT /11 OTHOWIeHHe GOTBIIETO 13 STIX WHCe K MeHbLIEMY,
13 HYX GBITb PaBHO 5/42
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a) TpMBe/IMTe NPHMeED TaKofi IPOTPeCcHH, eciiu BO BTOPOl pa3
Pa3sHOCTh OKazaziach Ha 40 Gonb1Le, weM B TIepBbiii pas.

6) Bo BTOpOIi pa3 pasHOCT OKasaiach Ha 1768 Gorbie, ueM B
nepebifi pas. Morzia M nporpeccus CHavaza cocTosith 3 13
wieHoB?

) Bo BTOpOii pa3 pasHOCTh OKazazach Ha 1768 Gozble, uem B
TepBbiii pas. Kakoe HauGo/blliee KOTMUECTBO WICHOB MOIIO GbiTh B
nporpecciy crauazia?

Pemennue.

0G03HAuuM  WieHbl TDOTPECCHH @y, ..., @y TakK  Kak
mporpeccust BO3pacTaer, To ee pasHocth d = 1. Ilycth S, =
@+ a; +++ @, — TePBOHAUATBHAS CYMMa TPOrpeccui, S, =
ay+ @y + -+ ay + ayy, — HOBas cymma. Torma mepBoHauaIbHO
BBIUNC/ICHHAS! PA3HOCTD PABHA

St —(d +a3 ++a}),
2 BHOBb BHIUMC/IEHHAs PABHA
$3 —(af +aj + -+ ah +afyy).
Hac MHTepecyeT pasHHILa 9TUX PasHOCTed
R=S}— (@ +a}+-+ah+ak,) = (57— (@ +af+--+a}) =
SF =S} = Qs = (2= S)(S2 +5) — Gy =
a,+a,

1281+ Q) =@y = 2Siapy = 27— N =
(ay + (a, + (n = 1)d)n(a, + nd) = (2a, + (n = 1)d)(a, + nd)n =
R = (2a, + (n — 1)d)(a; + nd)n. )

a) TompobGyem a, =1, d =1. Torma 1) = 40 =(2+
(m=1))(1+mn & (n+1)°n=40. HarypaibHoe uncio n He
nonGupaeTcsi (MpUn = 11 n = 2 NOAYUAETCS COOTBETCTBEHHO 4 1
18, a mpu n > 3 - Gobwe 40). Bosvmema, = 2, d = 1. Torga (1) =
40 = (4+(m-1D)2+mn e m+3)(n+2)n=40.  Toaxoaut
3Hauenye n = 2. [lonyyaem nporpeccuio 2, 3. PasHocTb KBagpara
CYMMBI M CYMMBI KBaPaToB paBHa 25 - 13 = 12. Ecm 1oGasuts
UMCI0 4, TO pasHOCT Oy/eT pasHa 81 - 29 = 52, UTO POBHO Ha 40
Gonbltie, uem Gbito.

6) (1) = 1768 = (2a, + (n — 1)d)(a; + nd)n. Tlo yciosmio
a,20,d>1, mostomy 1768=(2:0+(n—1)-1)(0+n-n=
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Pemenye.

Byfem pemats rpaduuecki. PemeHusmu (x;y) cuCTeMbi
SIB/ISIOTCS. TOUKM Tepeceuenys rpadmka I' MepBoro ypaBHeHus
npamoit  Lix+2y=aey=-1(x—a). Tpebyercs maiitu
3HAUEHMS! @, TIPU KOTOPBIX MMeeTcst Goziee /IBYX Nepeceuenii.

TlepBoe ypaBHeHME PABHOCULHO COBOKYTIHOCTH

2x-y=-10<0,
{x278x+yz+4y+ 15 = —8x + 4y + 40,

2x—y-1020, &
{x1—8x+y1+4y+1 = 8x— 4y — 40
y > 2x - 10,
{x’+y2 25,
y<2x-10,
{x2—16x+y2+8y
y>2x-10,

{xz+yz 25,

y<2x-10,
{xz—16x+64+yz+8y+16=—55+80

vy >2x =10,

Ix’+y‘ =25,

y<2x-10,

{(x —8)2+ (y+4)2 = 25.

Ero rpagwk T (puc.1.11) COCTOMT M3 KycKa OKPYXHOCTH Cy
paziuyca 5 ¢ LIeHTPOM B Hauajie KOOPMHAT PACTIONOKEHHOTO BbIlle
npsiMOiE y = 2x — 10, 1 KYCKA OKPYKHOCTH C; PAIMYCa 5 € LIeHTPOM
(8; —4), PACIIOIOKEHHOTO HIDKe TIPSIMOIT y = 2x — 10.

Haiiziem TouKi riepeceuens OKPYKHOCTelk Cy U Cy, PelMB Utst
aTOrO CHCTEMY

x?+y? =25, x2+y? =125,
{(x—8)2+(y+4) =55 {thxaryz +8y = —55.
BbluiTas 13 NePBOTO ypaBHEHMs BTOPoe, MOAywM 16x — 8y = 80
&y =2¢—10. 3T0 03HauAeT, UTO KAKIAS TOUKA NepeceueHus
JIeXMT Ha MpsAMoii y = 2x —10. TIPOAO/DKMM pemiaTh cuCTeMy:
x?+(2x—10)>=25, orcioga x=3 n x=5. COOTBETCTBEHHO
y=-4uy=0. Momyuwmu Toukm nepeceuenus E = (3; —4) u

=
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JleficTBUTenbHO (PHC.2.5), eCi | = ays, TO MOGYIO BEpeBKY
JUIMHOM x > | MOXHO PpaspesaTh Ha CTAHJapTHble KYCKM (x

TMONA/aeT B OJIMH M3 OTPE3KOB PA3pe3aeMOoCTH).
Ecin | < a3, T0 He 106ast BepeBKa ¢ JUMHOi x > | paspesaetcs
KaK HaZlo: HallZleTcsl Takast BepeBKa ¢ AIMHOM x > I, KoTopass He
paspesaeTcsi Kak Hago. B camom jene, ecin by, < 1< ay, TO
oGoe x € (I, ayq) SBNSIETCS HepaspesaeMoit Aol  Ecin e
1< by, T0 moGasi WiMHA x € (byy, ays) ABSETCS HEaspesaemoit
JUIMHOM (XOTS ToXe Gonbte [).
HraK, | = az, = 11523 = 2645
Orser: a)23. )2 645.

5.6.11

B OZIHOM U3 3azaHMii HA KOHKypCe GyXranTepoB TpeGyeTcs
BBIIATh TIPEMMM COTPYAHMKAM HEKOTOPOro oTjena Ha obuiyio
cymmy 600 000 pyGrieit (pasmep mpemMum KaxKIOro COTPYAHMKA —
1enioe uicio, KpatHoe 1000). Byxraitepy AaioT pacrpesienenue
npemMuii, ¥ OH JI0/DKeH MX BbAaTh Ge3 caum u pasmeHa, umes 100
Kyniop o 1000 py6zeii 1 100 Kymiop no 5000 py6ueii.

a) VaacTcs /M BBIOTHWTH 3ajiaHue, ecin B otiene 40
COTDY/IHMKOB 1 BCe JOIIKHBI TIOTYUMTh TTOPOBHY?

6) VAacTcs JM  BHNOTHMTH 3ajaHue, €CIM  BefyleMy
crienameTy Hazo BiaTh 40 000 pybreit, a ocTabHbIE TOJeUTH
TOpOBHY Ha 70 COTPYAHNKOB?

8) IIpu Kakom HanGo/bIIEM KOJMUECTBE COTPYIHMKOB B OT/ie/e
JafaHMe YJACTCS BHIMOAHMTL TPU  MOGOM  pacrpee/ieHuy
PasMepoB npemmit?

Pemennue.

a) Pasjieum o6uryio cymmy B 600 ThiC. pyG. Ha 40, nomyuum,
UTO KakIblAi JIODKeH nomyunuth mo 15Teic. py6. CHauama
MaKCHMAIbHO BO3MOKHOMY UMCITY COTPY/IHMKOB BbIIAIMM NIPeMiH
OZIHMMM S-ThIC. KyMiopaMu: 33 COTPYIHUKAM — 1O TP S-ThIC.
Kymiope. OCTaBIIYIOCS OIHY 5-ThIC. KYIIOPY BbIAAJMM OJHOMY M3
OCTaBWIMXCS 7 COTPYAHMKOB, 10GaBMB J€CSTh 1-ThIC. Kymiop.
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8 Tlo dopmyne (1) a, = a; + b, (1 -
by t-1)
L -

3pech HATYPAIBHOE UHCIO, TIOITOMY UMCIUTeb IPOGH

Halle/lo Je/UTCS ¥ Ha 3,  Ha 472, Hac MHTepecyeT AelMMocTh Ha

42, MuokmTenb 4" —1 He JenuTCs Ha 4"7%, uHAue uMCIO
iy

4- ‘,,',, GbIIO GbI HATYPAIBHBIM (a 9TO He TaK: MpH

1
n>3 uMeeM HepaBeHcTBAa 0 < —— < 1) . CnenoBaTenbHo, by

e
HAllesIo lefuTest Ha 4772
b, = 4""2m npy HekoTOpoM m € N.

BbisiCHMM IpaHuily, KOTOPYIO HaBePHSKA He MOXeT IpeB3oiTH
1~ UNCIIO WICHOB NIOCIe/I0BATE LHOCTH. 13 TIOC/Ie/IHer0 PaBeHCTBa
BUMMM, uTO by =4""2 C 1pyroii cTopoHsl, by= ay—a; <
a, < a, = 283. TlosToMy 472 < 283. VuyTbIBasi, uTO GMIDKajielt K
uncrty 283 (CBepXY) CTeTIeHbio Uica 4 SBsieTcss 4° = 1024 MokeM
sanucarb 4" 2 < 4°. Otciofa crleayer, uton <7,a Tak Kakn € N,
Ton < 6. HTaK, n He MOXeT NIPeB3OTH 6, 1 /I0CTATOUHO NepeGpaTh
cyuaun=3,n= 4,n=5un= 6.

Tlyets n = 3. Torga
gt o= i
1it3" (4)

b,
283 = a, + 5m & 283 —a, = 5m.

3/1ech IPHB/eUEM U3BECTHYIO TEOPEMY O JIe/IeHIH C OCTATKOM:
Kakosbi Gbl Hut GblIM L0 UHCI0 a M Le/loe uncio b # 0, Beerja
BO3MOJXHO, ¥ NIPUTOM €IMHCTBEHHBIM CII0CO00M, PasieNnTh a Ha
b ¢ OCTATKOM: HAliTH Takue JBa LETbX WMCAA q(UACTHOE) M 1
(ocTaTok), uToa =bq +r, 0 <r <|b|.

13 570/ TeopeMbI C/IefTyeT yTBepKIeHHe:

Pasnocmy deyx yenwix wucen a' ua” denumcs Ha HamypansHoe
uucno b Hayeno mozda u moavko mozda, koxda a' u a" umeron

odunaxossie ocmamsu npu denenun Ha b.
(JlokasaTenbeTBo. CHaYana BCMOMHMM, UTO ecnu a,b,c €Z,aic, bt
¢ Toa+bic Omcwona crenyer, uro ecn cymmas = (a+b)icu
OAIHO U3 CTAraEMbIX a | ¢, TO 1 BTOpoe craraemoe b i c. 370 noToMY,
0 B CyMMe b = § + (~a) 00a CTaraeMbIX HALITO I€TATCS Ha c.

yr=3

4m, a;

5
@43y
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OTcioia ciefyeT, uTo npu a < 0 POBHO JIBA KOPHS MCXOJIHOE
ypavtenye nveer npu a € (~2; 0).
fca<o0<a<i
3 3

Ortger

Bapuant 42
Haiiiure Bce 3HaUeHMS @, P KAXKJIOM M3 KOTOPBIX ypaBHeHue

g :
sin2,[2mx —x? + 5 + cos [2mx —x2 + =0

JMeeT POBHO /IBa PeLIeHHS.

Pemenye.
ByzieM pewarh rpaduuecku. Ciauana Haiiziem OJI3:
a? a?
2mx — x2+—>o o xZ—erx——<0 o

P
1r2+—<x<n+ 1r2+7

OGo3Hauum | [2mx — x2+— = t. Torga

sin2t + cost = 0 ecost(2sint +1) = 0 & [

cost =

int = -2

Z4mk, k=0,12,..
t=-Z+2mm m=12,..

—Ztom, n=12,.
(k =0,mn > 1,Takkax t > 0).

JL7151 MCXO/THOTO YPaBHEHMS! TIOYUMIN PABHOCWIBHYIO
COBOKYIIHOCTD YpaBHeHMii

2mx—x2 4 S =Tk, k=0,1,2,..
<=3
a? Ed
e E . )
2mr—x + = T aomm, m=12,..
2mx-x + S = - Z g om, =1,

TIp#t (MKCHPOBAHHOM 3HAYHI a KOPHSMM OTHX YpABHCHMIt
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JIOIKHA MMETb OCh X = b,+; TI0Cepe/uHe MeXIy COCEIHMMM
BePTHKATBHBIMM TIPAMBIMM X = by +1 M x=by +2 C HebIMU
3HauUeHMSMM by + 1 M by + 2. MI3-3a 95TOr0 napaie/ibHblii nepeHoc
NapaGo/bl BAEBO WM BPABO BO3MOKeH TOMbKO HA Lel0€ YUCI0
emuEuL,  CrlefioBaTenbHo, aGCUMCChl  Y3/IOBBIX TOUEK  MOIyT
M3MEHUTBCS TOIBKO Ha e/Ioe YHCIO efIMHMULL U TIOTOMY OCTAIOTCs
LebiMy. OPAMHATHI TOXe OCTAHYTCS! LIE/bIMM, BeJlb Mbl 10KA3aH,

TO pYHKIMSE (2) TIPH L/BIX 3HAUCHMSX APIYMEHTA MMeeT Lierble
HAveHus.

Hrax, IpH M0GOM TIApAUIeNHHOM TepeMeleHiH TapaGosl ee
V3Bl OCTAIOTCS HA CBOMX MECTAX, MEHsiSi TOMbKO KOOPMHATBI.
TloMb3ysich 9TUM, PACTIONOKUM Tapaboy HauGonee BHITOIHBIM
obpasom. YroGel B momynosnoce P GbuI0  MakcMMasbHOe
KONMUECTBO Y3/0B, HAj0 NOMECTHTb B STy MOAYNONOCY KyCOK
MapaBoIbl ¢ HAMGOMbIIIEH TIOTHOCTHIO YAIOBBIX TOUeK. B KauecTse
TAKOTO KYCKA BO3bMEM KYCOK JIeBOJi TOJIOBUHbI JMCKDETHOM
napaGonibi ¢ BepxHeli Toukoi (m;y(m)) = (m;999). Tak Kak
y(n+1) = y(m), To M CUMMeTpMUHAsi MPaBasi YaCTh MapaGobI
okaxercss B momymonoce P. Toraa am, =ams =999 Oyayr
MAKCUMATIBHBIMM WIeHAMM TIOCTENIOBATEABHOCTH, KOTOpasi Gyer
coziepxKaTh n = 2m WieHoB. YuuThiBas ycioue a; = 100, Haiiiem
MaKCHMAbHO BO3MOXKHOE 3HaueHHe m.

Cornacho (opmyre (1) ¢ yueTom paserctsa by =m—1
nonyuaem

999 = —im? + (m+3)m+ (@ —m) =3m? +a, —3m=

ay=—3m? +3m+999.

Verose a, > 100 1aeT HepaBeHCTBO —3m? +3m +899 2 0.
Owo Bhmonsiercss mpum < 2 (1+VIF4-1798). Vuuteisas, uto

42,90 < %(1 +VI+4-1798) < 42,91, nonyuaem m < 42, To ecTb B

BO3pACTAIONie/i  UACTH  MOXeT GbiTh [0 42 WIeHOB
TocseIoBaTeIbHOCTH.
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Bbiiennm B cyMMe S MaKCMMa/IbHOe c/laraemMoe, KpaTHoe 5 (B
CBSI3M C HaJMuMeM MOHeT 1o 5 JykaroB). CoOrJacHO Teopeme 0O
JIeTleHHH C OCTATKOM

(KakoBbi Gbi Hi GbUTi Le710€ YHCA0 @ H en0e weno b # 0, Beerta
BO3MOXHO, 1 TIDHTOM €[IMHCTBeHHbIM CTIOCOGOM, PAIENUTD a Ha
b ¢ oCTaTKOM: HAiTH TaKie A1Ba LEIX WMCTA q (YACTHOE) M T
(ocTatoK), ut0 @ =bq+7, 0<r < [bl)
UHCIO Sy e/IMHCTBEHHBIM 00PA3OM NIPE/ICTABISETCS B BUJIE
Sk = 5qk+ iy THE G520, 0 <7 < 4.
OCTaTOK r;, MOXHO BbIIaTh TOABKO MOHETaMM JOCTOMHCTBOM 1
aykar (o1 0 1o 4 MOHeT). 5q; AyKaTOB MOXHO BbUIATh MOGBIMM
MOHETaM.

BO3MOXKHOCTb HaMeUeHHOTO pacTipefie/ieHist MOHET 3aBUCHT OT
KOJMYECTBA OJHOJAYKATHBIX MOHET, HEOOXOAMMBIX /IS BbIAAUM
CYMM OCTATKOB 7. 3TO KO/MUECTBO HAMGOMbillee, KOIIA Bee
OCTATK 1;c paBHbI 4. [y 9TOM Ha BBIIAUY CYMM OCTATKOB MOKHO
noTpaTHTH He Gonbile uem 28 1yKaToB u3 30 (28 KpaTHO 4, a 30 —
HeT), Tak UTO BO3MOKHO PABEHCTBO

28=r+ 1+ .+tp = on=7

Ecom konmuecTBO nupaTtoB n <7, TO peammsyercs moGoe
pacnpezienerue. MOXHO IOCTYNUTD Tak.

CHauaza pasjaioTcs CYMMbl OCTATKOB 7 — VIS 9TOTO
OJIHOJKAaTHBIX MOHET XBAaTUT NpH /MoGOM packiajie (4acTh TaKMX
MOHET MOXET OCTaThCst). OCTABIINECS CyMMBI 5q; KDATHbI 5, U1 MX
BbIJIAUM TIOMAYT BCe MNATMAYKATHbIE MOHETHI M OCTaBIIMecs
OIIHOIYKATHbiIe (KOTOPbie MOXHO FPYNIMPOBATS 110 TISITh).

Jlio6oe pacrpefielienye pearusyeTcss Takke mpu n = 8. MOKHO
nocTynMTh  Tak. CHauaza JIyKaThl ACpefeNsiorcs  MexIy
TepBbIMM 7 MUPATAMM, KAK OMMCAHO BbILIE — BBUIAIOTCS CYMMbI
$1,82,..,S;. Tlocne 9T0r0  OT OGWIEro KOZIMYECTBA JYKATOB
S;+ S;+ ..+5; + S5 ocTaercs S; AYKaTOB (HEBAXHO B KaKMX
MOHETaX) — 107151 8-T0 MMpaTa. OHa eMy 1 BbIIAeTCS.

Ecimn > 8, To KANUTAaH He CMOXeT BBIIONHUT CBOIO 3ajauy:
€My MOXKHO NIPE/VIOKHTb HEBBITIONHUMOE PACTIPE/ie/ieH e YKATOB.
TlycTh OH 8 MMPaTaM BBIZACT MO 4 AYKATA, @ OCTA/IBHBIM — KaK





image27_62dd737aba7d7c000728c148_jpg.jpeg
I x2+y2 <25,

x? +20x +y? - 20y +75 = —y?+25,
o
x%+y? 225,
2 4+20x +y? — 20y +75 =x2 +y> - 25
I x2+y2 <25, { x2+y2 <25,
X2 + 10x+y? — 10y = =25, X2 + 10x+y? — 10y = 25,
=
{x’+y1225, [x’+y2225,
x—y=-5 x-y=-5
I x? +y? <25, { x? +y? <25,
X% +10x+25+y2 = 10y =0, (x+5)?%+(y—-52%=25,
{x2+y2225, [x2+y2225,
y=x+5 y=x+5.

Ero rpaguk T (puc.1.10) COCTOMT M3 KycKa OKPYKHOCTH C;
pajmyca 5¢ ueHTpoM (=5; 5) BHYTPU OKPYXHOCTH C, pajmyca 5 ¢
LeHTPOM B Hauaze KOODIMHAT M [BYX KYCKOB NpSIMOiY = x +5
BHE OKpPYXHOCTH C, . OGe OKPYXHOCTM M TpsMast y =x +5
TepeceKaioTes B Toukax A = (=5;0) u B = (0;

Puc.1.10

TpsMas L : y=x—a MMeeT yroBoii Koa(duument 1
(HaksIoHeHa K 0cH aGeucc Moj YoM 459, tg45° = 1) 1 npoxoaut
uepes Touky (a;0). TIpM BO3PaCTAHMHM 3HAUHHS a OT —o0 0 +o0
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5.6.16

a) TIpuBeiMTe  TpUMEp  UETHIPEX3HAUHOTO  WACHA,
nponssesienyte wap Kotoporo B 10 pas Gobie cymmBbl wi(p
9TOro uMcza.

6) CymecTByeT /M Takoe  UeTHIPEX3HAUHOE  UMCIIO,
npoussefienue uMdp Kotoporo B 175 pa3 Gobiie cymMMbl UMpp
9TOr0 UNCAA?

B) HaiiuTe Bce ueThIpEX3HAauHble UMC/a, NpousBe/ieHye Widp
KOTOPBIX B 50 pas Gobile CyMMb (] ITOTO wiCHa.

Pemenmue.

TlycTb abed — MO3MIMOHHAS 3aNMCh YETBIPEX3HAUHOTO UMCIA,
a,b,c,d -~ ero umdpsl (a=1). B 3amave paccmaTpuBaloTCs
pasenctsa abed = k(a+b +c+d), tae k =10,175,50. Tak Kak
k#0, To uu onHa m3 umdp b,c,d He paBHa Hymo, MHaue
npoM3BeJieHne cieBa PaBHSIOCh Obl HY/IO, @ CpaBa — HeT (Bellb
k%0, a%0).

a) Mo ycrosmio, abed =10(a+b+c+d). Bumum, uto B
pOU3BE/IeHMH C/leBa NPUCYTCTBYIOT 1o  Kpaiiweli Mepe 110
ool uudpe 2 u 5. Bosbmem a =2,b = 5. Torga

10cd = 10(7 + c+d) s cd = 7+c+d.

TlepeGypasi 3HAUEHNS ¢ = 1,2, ..., HAXO[VM, UTO ¢ = 2 IOXOMUT:
2d =9 +d = d = 9.TIpousseienne undp uncia 2529 pasHo 180, a
Ccymma undp pasHa 18, 1o ecTb B 10 pas MeHbie.,

6) Ilo ycnoBuio, abcd = 175(a+b+c+d) . Bugum, uto
npou3Be/ieHHe CieBa KPaTHO 25, O3TOMY B HeM MPUCYTCTBYIOT 110
KpaitHeii mepe e umdpsl 5. Ilpu nepecraHoske mmudp u B
TIPOM3BE/ICHUHM, M B CYMMe Pe3ybTaThi He MEHSIOTCS, M0ITOMY
MOXeM CUMTaTh, uTO Nepsbie ase WAQPH paBHb 5. Torma
25cd =175(10+ c+d) & cd =7(10 +c+d) . Bwmm, uto cd
KPaTHO 7, TaK UTO X0Tsi Gbl O7tHa 13 i ¢ u d paHa 7. [0cKONbKY
MOpSAOK 1Mpp GespasmmeH, GyieM CuMTaTh, uTo ¢ = 7. Tora
nonyuum  paserctBo  7d =7(17+d) e d=17+d , ut0
HEBO3MOXKHO. OTBET OTPULIATENbHBIIA.

B) Ilo ycnomio, abcd =50(a+b+c+d) Buaum, uto
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a) MOryT /i Bee MISTh UMCen 06Pa3OBbIBATL TeOMETPUUECKYI0
nporpecciio?

6) MOIyT /MM UeThpe UMCAA U3 STHX MSTH OOPA3OBBIBATH
TeOMeTPUUECKYIO POrpeccuio?

B) MOIyT /1M TpM uMCIa M3 STHX NATH OGpA3OBbIBATH
TeOMeTPUUECKYIO IIPOrpecciio?

Pemenye.

PaccMOTPUM  CHauala B OGWIEM BMAE TeOMETPHUECKYIO
nporpecciio u3 k wieHoB:

b, bg, bq?, ..., bg~1.

Tlo ycnoBmio b € N (Moxer GbiThb b=1), q — TONOXKUTEIbHOE
DALMOHATBHOE UMCAO (9TO  OTHOIIEHME CIEMYIOUero WieHa
nporpeccuu K NpEbUIYUIEMY M TOTOMY MOKeT He ObITh
HATYPJBHBIM UHCIIOM),
q # 1, TaK KaK JIaHbl pas/MuHble Unc1a. PaccMOTPUM OT/IebHO B
calyuast: q - 1esioe ¥ q - Hewesoe.

1) q - uenoe. Tpou3BeNieHMe BCeX WIEHOB MPOTPeCCHit

P = brqiezeti- |

Tlo (opMyle CYMMbI WIeHOB apH(MeTHUecKoii mporpeccuit
arvas

(Sy="2p, y mac n=k-1a=1a,=k=1) Haxomm
142+-++k=-1)= ”"2’“ , T03TOMY
o
P=bkq = .

B otoM cayuae g € N, ipuuem g > 2, Tak Kak q # 1. Kak u moGoe
oTiMuHOe OT 1 HATYpalbHOE UMCIO, q pA3NAraeTcs Ha
npou3BeJieHne TMPOCTHIX MHOXUTenelf. 3HauuT, B COCTaBe
Tpou3Be/ieHust P uMeeTcs XoTst Gbl O/IHO MIPOCTOE UMC/IO B CTeNeHN

Ken) (KD ¢ )y gak cymma HATYpabHBIX wHCer).

2) q - He uesioe. PauyoHaIbHOE UNCIO q IPEJICTABUMO B BHJIe
HeCOKpaTHMO/i  ApOGH %, TAe m,n € N , TOITOMY MpOrpeccist
3JANMIIeTCS B BHje

2

mk-1

b, b
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Puc.

TIONIOKEHMsI  KacaTeJNbHOM K HIDKHeH OKpykHOCTM €,  JI0
HONOKeHUsI KacaTelbHOM K BepXHeill OKDYKHOCTH — C; OHA
nepecekaeT rpaduk I B JIBYX TOUKAX, @ BO BCEX OCTAMbHBIX
TONIOKEHUSX — B TPEX TOUKAX.

HajiieM 3HaueHMsi a, NPU  KOTOPHIX MPOMCXOAST KacaHms
OKpyKHOCTefi. KacaTelbHas K OKDYKHOCTH C, B TOuKe B
TieprieHMKY/ISIPHa K pajuycy 0,B, oaToMy Y1080t KoabduimenT
a  KacarelbHol y-2=a(x-5) 1m0  ycioBuio
TieprieHMKY/IS PHOCTH pasen—i, e k — yraoBoi KosdduumeHt
npAMoii 0,B (YCIOBMEM MepUeHIMKYISPHOCTH — NpSIMBIX  C
yraoBbiMu  Koapdpuumentamu  k; Mk, SBASETCS  PaBEHCTBO
ky-ky = =1). TlycTb ipsmasi 0,8 MMeeT ypaBHeHue y = kx +b.
TMoactaBuB B Hero KOOPAMHATBI ToueK 0, = (=2; =2) M

B = (5; 2), no/yuaemM cuctemMy {, = STkZI:»; by KoTOpoit

7
Haxogum  k = ; 3HAWNT, @ =—J, TaK uTO MpAMAsL:y-2=

" 7
a(x = 5) KacaeTcst HIDKHet OKDYKHOCTH Cy TIpH @ = =7

AHQJIOTUUHO JUISl OKPYXHOCTH C; € LeHTpoM 0y = (=3; 3) u3
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a=#0,
a>-45,

mVZaFI>2
lal

Tak Kak |al > 0, 1IOC/IeAHee HEPABEHCTBO MOKHO YMHOKMTb Ha 2.
Tonyunm vZa +9 > |a| & a® —2a—9 < 0. ITOT TpexwIeH UMeeT
Kopryt 1=vI0 1 1+ V10, M0STOMY MHOXKeCTBO pellieHHii cucTeMbt
meer Buzt (1-V10; 0)U (0; 1 +VI0).

Otser: a € (1-V10;0) U (0; 1+V10).

TMpueuantie. B KoHite cOOPHIKA OTBET HETPABIbHBIFL.

BapuaHT 22 (TOBTOpSieTCss BapuaHT 21 € APYTMMM UMCIOBHIMM
JIAHHBIMIM)

Bapuant 23
HaiijuTe Bee 3HAUEHMS @, IPU KaXK/AOM U3 KOTOBIX CHCTeMa
{x+y+2z: 4x? +y?,
2x+y+3z=a
MMeeT eIMHCTBeHHOe pellieHune.
Pemenye.

3anuueM paBHOCHIHYIO CHCTeMY
1
z=§(4x’+yz—x—y),

3
2ty +z( Yyt —x-y) =a
TlpeoGpasyem BTOpoe ypaBHeHMe, BbIIEUB TIOTHbIE KBAATH U3
C/IaraeMBbIX, CONIePKALIMX X, U M3 CTATACMBIX, COIEPKALIHX y:

(1232 +x) +(3y*—y) = +3(yz—y-§):2n

DS WS S GNPy (E TIPS S

o 1262 +20-L 4k 1‘,)4-3(51 2y-142
L430-He-

1y2

12(x+u)l -

iy -

s 2(x+3)2+30 -3 )

Ecm 2a +5<0 T pewennit Her. Ecam 2a+5>0, 10
JIMeeTcs GeCKOHeUHOe MHOKECTBO pelleHMii (WISl KaxIoro 3
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(kacaeTcst ee). TIpu JaibHeiileM BO3PACTaHMM pajuyca R uucio
TOUEK Tlepeceuenus MOMYOKPYKHOCTH C CeMelCTBOM NPSIMBIX y = b
HEOTPaHMYEHHO YBe/MUMBAETCs.. JleaeM BHIBOJL: POBHO /IBe TOUKM
nepeceuens umeem, korna pamyc R € (55 ), ro eemp T < 2 <
sl<a<l

Hrak, npu a > 0 pOBHO JIBa KOPHS MCXOHOE YpaBHEHMe MMeeT
npnae (1, g)

Cayuaii a < 0. OGpATHM BHMMaHMe Ha TO, UTO €C/H TIapa UHCer
(x; @) SIBASIETCS pellieHHeM IAHHOTO YPABHEHMsl KaK YPaBHEHNs ¢
JIBYMS! HEM3BECTHBIMH, TO 1apa (—X; —a) TOKe SBISETCS PelieHneM
(rak  Kak w(-a)(—x) = (-x)?’=max—-x*> ). Eom npu
(DMKCHPOBAHHOM 3HAUEHUU a aHHOe YpaBHeHMe KaK ypaBHeHye
OJIHMM HEM3BECTHBIM X MIMeET /IBa KOHSI X; M X5, TO 9TO O3HAaeT,
UTO OHO KAK YPABHEHMe C JABYMS HEU3BECTHBIMM X U @ MMeeT JBa
pemmenmst (x,; @) 1 (xy;a). Ho TOrma (= xy;—a) U (—x,;—a) Toxe
SBASIOTCS PeNIEHMAMMU. A 9TO 03HAUACT, UTO TIPH (UKCHPOBAHHOM
3HAUEHMM -a JAHHOE YDAaBHeHUe KaK YPaBHEHMe C OHMM
HeU3BECTHBIM X MMeeT 1Ba KOPHS —x; W —X,. 3HAUMT, ecin
YpaBHeHMe VMeeT POBHO /Ba KOPHS TPy (UKCHPOBAHHOM
3HAUEHMN @, TO OHO UMEET POBHO J1BA KOPHS ¥ TIPU 3HAUEHN - a.
OTciofia clleiyer, uTO TPU a < 0 POBHO J1BA KOPHS MCXOJHOE
YpaBHeHue uMeeT py a € (— ; —1).

Omser: —-I<a<-1,1<a<’

BapuanT 44
Haiiiure Bce 3HaUEHMS @, MPH KAKIIOM M3 KOTOPbIX ypaBHeHue
cos VZrax — 4x7 + cos2 VZmax — 4x2 = 0
JMeeT POBHO /1Ba PelleHNs.
Pemennue.
TIpu a = 0 ypaBHeHye uMeeT Bus cosV—4x? + cos2 V—4x? = 0
¥ He umeer KopHeii (OJI3 COCTOMT M3 OJHOTO 3HaueHusi x =0,
KOTOpOe KOpHeM He siBisieTcst). [Toatomy nasee cuntaem, uto a # 0.
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ke

k(e

)

TOJIBKO <3. Peumm or0

=1wm3, TaK uto0
k(k-1)

HePaBeHCTBO: <3 e k-k-6<0 o -2<k<3. Ta
Kakk € N, 10k < 3.

Tenepb MokeM faTh OTBeTh K 3azaue. Tpy uucia us nsmu
JaHHbIX uncen (k=3) MOIYT 00pasoBaTh TeOMETPHUECKYIO
nporpeccuio. Hampumep, u3 3° u3BJIeueM TreoMeTPHUECKYIO
nporpeccuo: 1, 3, 9. Torza, Kak Bapuant, 5 uncen 6yayt 1, 3, 9, 2,
125. UeThipe WMCAa M3 TATH WM BCe MSTh UMCEN He MOTYT
06pPa30BaTD reOMETPIUECKYI0 POTPECCHio.

Otser: a) Her. 6) Her. B) Moryr, Hanpumep, 1, 3,9, 2, 125.

Bapuant 47

JIaHBI ISTH PASTMUHBIX HATYPATBHBIX Wice. H3BECTHO, UTO MX
npow3Be/ieye pasHo 2160.

) MoryT M Bce NATh Wicesl 0GPA3OBBIBATH [EOMETPHUECKYIO
nporpecciio?

6) MOryT 1M UeThipe UMCZA M3 OTHX TATH OGpA3OBLIBATH
TeOMeTPUUECKYI0 TIPOTPecciio?

B) MOIYT M TpM UMCTa M3 OTMX TSTH OGpA3OBLIBATH
TeOMETPUUECKYIO TIPOTPeccHio?

Pemenye.

TloBTOpseTcs pellietiye Bapuanta 37 ¢ mpoussefenuem 2160
BMecTo 792. PACCMOTDUM TOMIbKO OKOHUAHHMe PellieHus.

Tlpouspesienne WieHOB MNpoOrpeccuu P JIO/DKHO BXOJMTH B
COCTAB MPOM3BE/EHMS BCex JAHHBIX wicen 2160, clefoBaTeNbHo,
M0 2160 OMKHO MMeTb XOTsi Gbl OUH MPOCTOli JeluTenb B

k(e
creneny = —.

W3 pasnoxenus 2160 = 2*-3%-5 BUAMM, UTO MOXeT ObITh

romsko *ED =4, 3uwm1, rak wro <4, Pemmm s10
nepasencrso: 4D <4 o k2-k-850 o 21 -VI) ks
1(1+V33).

TaKKakkEN,'rok5;(1+\/ﬁ)<%(1+6):3,5¢k53.
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BUAMM, uTO by >2"2. C gpyroii CTOpOHBI, b, = a,—a; <
a, < a, = 286. [osToMy 2"~ < 286. VuuTbIBas, uTO GrIDKajimeii K
unery 286 (CBepXy) CTemieHbio uMca 2 siBAsieTcs 2° = 512 MoxeM
3anucarp 2"% < 2°. OTciofia c/lefyet, uTon < 11,a Tak Kakn € N,
To n<10. UTak, n He MOXeT npesoiiTn 10, u JOCTATOUHO
nepeGparth cayuan n = 3, 4,5,6,7, 8,9, 10.

Tlyctb n = 3. Torga

1\? 3
by=2m, ag =a, +2b; 1-(5) =a+5h,

286 = a, + 3m < 286 — a, = 3m.

3/1ech IPHMBIEUEM M3BECTHYIO TEOPEMY O Jle/leHMM C OCTATKOM:
Kaxosbl Gbl Hy GbUIM Le/0€ UMC/IO @ 1 Leoe uucio b # 0, Beera
BO3MOXKHO, ¥ NIPUTOM €IMHCTBEHHBIM CTI0CO00M, PasieNnTh a Ha
b € OCTATKOM: HaiiTM TaKue [Ba LE/NbIX UMCIa q (YACTHOE) M 1
(ocTatok), uroa =bq+r, 0<r <|b|.

13 570/ TeopeMbI C/IefTyeT yTBepKIeHHe:

Pasnocms deyx yenwix uucen a' ua” denumcs Ha HamypansHoe
uucno b Hayeno mozda u moavko mozda, koxda a' u a" umeron

00uHaKosble ocmanmku npu denexu Ha b.
(JlokasaTebeTBo. CHAYa/a BCMOMHMM, 4T ectit a,b,c € Z,aic, b
¢, Toa+bic Omciona cleayer, uTo ectn cymma S = (a+b)icu
OIHO M3 CAaraeMbIX a  c, TO U BTOpOE CAaraeMoe b i ¢. 310 noTomy,
410 B cymMe b = § + (~a) 06a CTArAEMBIX HAILENO AENSTCS Ha c.
Tyers @' =bq' +1',0 <1 <b, a”=bq"+r",0< 1" <b. Ecm
a'-a” penutes Ha b Haueno, 0 b(q’ - q") +(r' — r”') neamres Ha b
Haeno, NosToMy M 1’ — " enuTes Ha b Haueno. Ho
—b<r'—r"<b,
a Ha mpoMexyTKe (—b,b) TOTbKO OfHO uMCTO O femutes Ha b
Halleno. 3HauMT, 1’ —r” =0 = r' = r". OGpaTHO, ecTU 1’ = 1", T0
(a’ —q"),0 €cTb @' @ AeAuTes Ha b Haueno).

B Hawem ciiyuae pasHocTb 286 — a; HALE/O IEMTCS Ha 3; Iy
JleneHi Ha 3 uueio 286 AT 0CTATOK 1. 3HAUMT, 1 UMCAO a; IpH
JlefieHuu Ha 3 aeT octaTok 1. Ho HauMeHbIIMM UmMcIoM, JQloummM
ocTaTok 1, aBasieTcst camo uncno 1
( 1=3-0+1, 31echyacthoe 0,0ctaTok 1) .  ClleloBaTebHO,

HAUMEHBLIMM JHAUHIEM a; SBIsETCs 1.
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Puc.13
Orser: a€ (-2 —V2) U (VZ;2).

5.3.8

HaijuTe Bee 3HAUeHMs NaPaMeTPa a, IPH KaJIoM #3 KOTOPBIX
byHKUMS

f) =22 = 2]x — a?| - 8x

umeeT Gosiee IBYX TOUEK IKCTPeMyMa.

Pemenme.

Bynem pemarb rpapuuecku. HammieMm BbipaxeHue /st
bynKI Ges mozys:

foo= [:HZx—an—sx:xi—(xxAZai npux < a?,

2—2x+2a®—8x=x*—10x+2a® npux 2 a®.

a 35

Puc.1.4

TpadK (YHKUMM COCTOMT M3 KycKoB JBYX mapaGon. Ilpi
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Hamummceb Tpu moaxopsmmx umcaa 2, 3, 4, Takue, uto 42 > 22 +
32,2<3, ;‘= 2. OTBET: MOXET.

L>1+02

6) Ecm<=2,10 cucrema (1) mmeer pun: b 1<
& 1<=
b _V7
2<¥=9< V7 - npotusopeute. OTBeT: He MOKeT.
25 02 4 202
> a? +20° c
) oo Gurrs {© , 1 HYXHO MUHIMMHPOBATD <.
- c<a+20 M poBate

PaccMOTPHM  MPOM3BO/IbHOE  pellienie (a,c) CUCTeMbl ¥
YBEMUMM o6a umcna Ha eJIMHULLY. Toraa no-
npesieMy {([ +1)?> (a+1)% +202

c+1<(a+1)+20
HepABeHCTBa MPHOABITI
2c+1,a K NMpaBoif — MeHblee UMCIO 2a + 1, K 06eMM vacTam
BTOPOTO HepABeHCTBA NpUGABMIM TIOPOBHY), TO €CTb mapa

" (K 71eBoji uACTH mepBOro

(a',¢)=(a+1,c+1) Toxe siBnsiercsi pemenuem cuctempl. Ho mpu
9TOM OTHOWeHNMe yMeHbWIOCh (5 —S=S_ €= <0=>
@ @1 a a@m

5 <%). TooToMy misi yMeHblleHws OTHOWeHWs = GyeM,
TIPUGABISIA eAMHMUILY 32 eMHHUILEH, YBeTHUUBATD @ 1 ¢ 0 TeX 1I0p,
10Ka a He JIOCTUTHET HAMGO/IBLIETO BO3MOKHOTO SHAueHHs 19 (110
yenosiio a < 20). Ha 970M 9Tarle OTHOUICHUe CTAHET PaBHBIM 55
TIpH HEKOTOPOM c.

Tereps /U151 JaTbHeLIEr0 yMEHBUICHIS! OTHOUCHIS GyaeM
MPOCTO  YMEHbIIATb CTOKA ~ 9T0  BOSMOKHO, TO  €cTh

T0Ka COXDAHSIETCS HEPABEHCTBO
2 >19%2 4202 ¢? > 761.
Tak Kak ¢? € N, T0 9T0 PaBHOCWIBHO HEPaBEHCTBY c2 > 784, TO
€cTb ¢ > 28. Buaum, uTO ¢ MOKHO YMeHbIIaThb TOABKO 10 28.
HayumeHblliee OTHOUIEHYE = 0Ty UAETCsH PaBHBIM 22,
TIpyt 5TOM MMeeM TpeyrobHyK 19, 20, 28.
Orser. a) Moxer: 2,3, 4. ) He Moxer. 5) 3.
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KpaTHOE 5 — BHIUMTAETCS UMCIO Sm, Te m — HeKOTOpoe Ienoe
wicno.  Ocraetcss cymma 102—5m . Ecu 102—5m =24, To
5m = 78, 4TO HEBO3MOXKHO, TAK Kak 78 He JIe/UTCS Ha 5. OTBET: He
MOKeT.

) TpUBeueM M3BECTHYIO TEOPEMY O JIe/IeHHH C OCTATKOM:

Kakospl Obl HM GblIM LieJ0e UMCIO a M Liesoe unucio b # 0,
BCET/Ia BO3MOXKHO, ¥ IPUTOM eJIMHCTBEHHBIM CIIOCOGOM, PasJie/uTh
@HabC OCTATKOM: HaiiTy Takue JBa LEMBIX q (YACTHOE) U T
(ocTaTok), utoa =bq +r, 0 <r <|b|.

HCTIONb3yeM OCTATKU WiCes U efeHui Ha 5. TycTh (m,n) —
cupaemass mapa umcen. Torga m =5q, + r,n=>5q, + 1, rIe
Gu@nrr, €2, 0<r,r, <4. CyMMa CTHpaeMoil mapsl pasHa
m+ 5(qy + q2) + (r; + 1,). Tlo yc1oBuio m + n : 5, 3HaumT, U
r+1i5
(3mech monb3yemcsi TeMm, uTo ecima,b € Z,aic, bic, Toa+bic.
Orciona cnegyer, uto ecam cymma S=(a+b)ic u oaHo u3
ClIaraeMbIX a | ¢, TO M BTOPoe claraeMoe b i c. 3T0 MOTOMY, uTo B
cyMmMe b =S + (—a) 06a cllaraeMbIX HALE/IO JIESTCS Ha ).

Tak Kak 0 <1, +71, <8, To 1M60 1y +1, =0, MMGO 1y +7, =5. B
TepBoM cyuae r; = r, =0, BO BTOPOM — BAPHAHTBI

(r.1) = (1,4),(4,1),(2,3),(3.2), W — Ges yuera mopsuka —
BapuanTsl (1,4) u (2,3).

Hrak, CTMDAIOTCS MAphl UMCEN, UMelollMe Mapbl OCTATKOB
(0, 0),(1,4) u (2,3). TlocMOTPUM, CKOJIBKO Tap MOXKET OCTaThCst
Tocse Beex cTipanyit. CocTauM TaGuiy (taGa.2.17), pacTioniokus
JIAHHBIE UMCTIa B CTOAGUbI 110 MX OCTATKaM MpU Je/leHuy Ha 5. B
9Toii TabauIe 20 MOMHBIX CTPOK (OHM COTIEPKAT UUCIA 55, 56, ...,
154 - Bcero 154 —54 = 100 umcen 1o 5 B CTPOKe).

Octarok 0 mpy fiefienny Ha 5 umeet

20 + 1 = 21umcio.

Ocrarok 1 umeer 20 + 1 = 21uucio.
Ocrarok 2 umeert 20 + 1 = 21uncio.
Ocratok 3 umeet 20 + 2 = 22uucia.
Ocrarok 4 umeer 20 + 1 = 21uncio.
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yorosuss A€l: —4+(-1)=a = a=-5. Jlatee 10 TOUKM
B =(1;4) npsmasi L nepecekaeT [ B JBYX WIM Tpex TOUKax
(TepecekaeT /IBe WA TPU TIPSIMbIe U3 COBOKYMHOCTH Y =X +
3, y=4,x=—4). Ilpoxons uepes TOuKy B npua=1+4=5,
oHa miepecekaer T B OJIHON TOuKe (B KOTOpOi MepeceKaioTes
npsaMble y=x+3 u y = 4).[lanee 10 Touky C = (4;7) uMeloTcs
1Ba mepeceuens (¢ MPMBIMU y = x + 3 1y = 4). TIpoxojs uepes
Touky € npu  a=4+7=11 u  jazee  npsamas
L nepecekaet rpaduk I' B O/IHOJ TOUKe (TIepeceKaeT MpsMyIo y = 4) .

BIWIMM, UTO POBHO OIHO TlepeceueHMe MMeeT MecTo MpH
a<-5a=5a=11

Orper: a <-5,a=5a211

5.3.13
HaiijiTe Bce 3HAUEHMS TTADAMETPA a, TIPH KAXKIOM M3 KOTOPBIX
CcuCTeMa ypaBHeHHit
2 —2y—2=|x2+y? - 1],
[ y=a(x-1)
umeeT GoJiee IBYX peleHii.
Pemenye.
Byfem pemats rpaduuecki. PemeHusmu (x;y) cuCTeMbi
SBASIOTCS TOUKH TIepeCeuenus:
rpaguka I mepBoro ypaBHeHMss ¢ TpAMOii L: y=a(x—1).
TpeGyeTcsi HAliTH 3HAYCHMUS a, IPH KOTODBIX MMeeTcs Gofee JByX

niepecevyeHuii.
TlepBoe ypaBHeHME PABHOCUTLHO COBOKYTIHOCTH
( gyt A, { xX+yr<l,
2x—2y—-2=-x2-y?+1, x? 4 2x+y? = 2y
x2+yr=1, = +y’21, nd
{2x—2y—2=x1+y1—1 {xz—2x+yz+ly=—1
[ x+y?<1, { x2+y?<1,
X2+ 2+l +y2 =2y +1=3+2, (+172 4+ (y-1)?
xX24yr>1, = x24+y?>1,
Ix2—2x+1+y2+2y+1=—1+2 {(x—1)2+(y+1)2=1.
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5.6.4

PeluuTe ypaBHeHye B HATYPATbHbIX UHCIAX:

x+y=x—xy+y%

Pemenne.

3aMeTHM, UTO ypaBHeHMe UMeeT
cummerpuio: et (x,y) - ero
pemmenye, To (y,x) Toke SBASeTCS
pewenyem.  Ha  KoopauHaTHO¥
IocKkoeTH xy ToukM (x,y) M (y,x)
CUMMETPHUHbI OTHOCTEBHO TIPSMOf

y=x . (B  mpamoyrombHoM )
PaBHOGEIPEHHOM  TPeyrolbHuKe ¢
sepumHamn (%), (».y) U (%) Puc.23

OTPe30K GUCCEKTPHCEI y = X SIBASITCS
OJIHOBDEMEHHO BBICOTO! 1 MeMaHOi M TOTOMY MpsiMasi y = x
TIPOXOANT uepes CepesiHy oTpe3ka [ »). (. 20)]
TepIeHIMKYSPHO K HeMy).
CnefioBaTenbHO, €C/IM HaiiieM Bce pelieHust NMpuy < x, TO ecTh
pemenus (x,y), PACTIOOKEHHBlE HIKe TNpAMOi y = x, TO
ABTOMATHUECKN HAMIYTCS M BCe OCTATbHbIe DeleHMs (y,X),
PaCTIONOKeHHbIe BbILIE PSMOf y = X.

HraK, mycTby < x. 3 oueBMIHOro HepaBeHcTBa (x —y)? =0
& x? = 2xy+y? 2 0Buaum, uto x? —xy +y? = xy. 3Haumt, WIs
JIeBOJi UACTH JIAHHOTO YPABHeHMsi BHITIONHSETCS HePaBeHCTBO
x+y=zxy. Tak Kak y <x, To x+y<x+x=2x. llonysaem
HePaBeHCTBA 2X 2 X + Y = Xy, U3 KOTOPbIX C/I€IyeT, uTo 2x = Xy.
TIoCKO/bKY X, y € N, TO MMeeM PaBHOCH/IbHOE HEePaBeHCTBO y < 2.
Ero HatypanbHbie pemenusiy = 1M y = 2. [leiaeMm BbIBOJ: eciu
pelnenus (x,y) HUKe MPIMOf y = x CYIIECTBYIOT, TO TObKO MU
y=1lny=2.

TIpyty = 1 U3 JaHHOTO ypaBHeHHus MonyuaeMx + 1 =x? —x + 1

ext-2=0e |2 g = =2 (BHGPATM HATYPATTBHBI KOPEHD).

TloacTaHoBKO# yoexaaemcs, uto napa (2, 1) spasercs peuieHuem
JIAHHOTO YPABHEHMS.
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obéMaMu 5 1 M 7 7, NOAHBIE BONMI, 4 TAKKe MyCTOE BEPO
oGbémom 10 1?7
B) CHavana y Bopy Gbum Belipa 00bEMaMH 3 71 ¥ 6 1, MOMHbIE
BOJIbI, @ TAKKe MyCTOe BEAPo 00bEMOM n 1. Kakoe HauGonbliee
HAaTypaJbHOE 3HAUEHUE MOXKET NPUHMMATD 1, €I U3BECTHO, UTO
epes HECKOBKO MAroB Bopst CMOKeT TOyUMTh POBHO 4 11 BOIbI B
OJHOM U3 BEep?
Pemenmue.
TloBTOpsieTcst peleHne BapuaHTa 41 ¢ JAPYTMMM UMCIOBBIMM
JaHHBIMM.
Orser: a) Jla, Hanpumep
(4,7,0) > (4,0,7) > (0,4,7) > (4,4,3) > (1,7,3) > (1,2,8).
6) Her.
B) 8. Hanpumep,
(3,6,0) = (0,6,3) = (0,1,8) = (3,1,5) = (0,4,5).

Bapuanr 46

JlaHbl TTh PA3AMUHbIX HATYPATbHBIX uycen. H3BeCTHO, UTO UX
npow3BejieHye pasHo 6750.

a) MOryT 1M Bee TISTh uicen 0GPa3soBbIBAT TOMETPHUECKYIO
nporpecciio?

6) Moryr nM ueThipe uMcJIa M3 ITMX TNSTH OGPas’OBbIBATH
TeOMETPUUECKYI0 IPOrpPecciio?

B) Moryr /u TpM uMCAA M3 OTMX NSTH OOpA3sOBbIBATH
TeOMeTpPUUECKYIO TIPOrpecciio?

Pemenne.

TloBTOpSieTCsl pelliekye BapuanTa 37 ¢ MpoM3BefeHyeM 6750
BMeCTO 792. PACCMOTPHM TOMBKO OKOHUAHUE pellieHys.

Tlpouspeienne WIEHOB MNpoOrpeccuu P JIODKHO BXOJMTH B
COCTaB MPOU3BENICHMS BCeX JAHHBIX Uucen 6750, clefoBaTelbHO,
umcio 6750 JODKHO MMeTh XOTs Gbl OMH TPOCTON Je/nTelb B

U3 pasnoxemus 6750 = 237+ 5° BIIMM, UTO MOKeT GbiT
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- ro  wieHa

TonpoGyem  momyuuts  opmyry s
nocsesioBaTebHOCTH. Hveem
Qpsr = sy + Qyy = Qg =12 Qg — Qpyy = gy — G — 1.
TIycTh g4y — @ = by. Torma byyy = by —1, TO €cTb moayuMaach
apudMeTHUecKas MPOTpeccHs M3 HATYpaTbHBIX wicen (by) ¢
IePBBIM WIEHOM by = a, —ay M PasHOCTbI0 d = —1. CBSKeM ay
0l Iporpecciedi, /U1 Uero peCTaBUM €ro B BUIE
@ = (@) + (a — @) + (a5 = @) + -+ + (-1 = A—) + (A = A1)
(e OTKPOEM CKOGKM, TO Ka)K10€ TIOMOKHTebHOE UHCIIO,
HAUMHASI C TIePBOTO, YHMUTOXUTCS C OTPUIIATEIBHBIM UHCIOM B
caiefiyionieit CKoOKe, OCTaHeTCsi TO/IbKO Moc/Ie/IHee MOJIOKUTeTbHOe
UM a,. OTPULATENHBIX UHCe He OCTAHETCS, TAK KAK Kak/I0e
OTPHIATENbHOE UHC/I0, HAUMHAS C TIOCAEHETO, YHUUTOXHUTCS C
TIOOXKHMTEbHBIM UHCIIOM B Ipe/ibIAylieli cKoGKe). TozicTapasis
gy — A = by (1 < k < n— 1), nonyunm ay = a, + by + b, + by +
by
Tlo opMyTe CymMMBbI WIeHOB apUdMeTHUecKoii porpeccui

by + by
by+ by + by + -+ by ‘T"‘

DD ED G q) = by k- 1) - 28D
Tloatomy a = ay + by (k — 1) = £ oy
= =20+ by )b =) "

a) o hopmye (1) umeeM a5 = 4b; +a; — 6 = 4(a; — ay) +a, —
3a,410

6=4a,-3a,-6 > 4a, -3, —~6=4>a,=

HATYATbHBIE UHCA a; U ;.

Tycts 3a, + 10 = 16,To ectb a, = 2. Toraa

a,=4,a;=2a,-a,—~1=5,a,=2a3 - a,-1=5

Tlomyun/iu MOAXOASILYIO OCIe0BATeNbHOCT 2, 4, 5, 5,4
6) PaBeHCTBO (1) 03HAUACT, UTO WIEHBI M10CTEOBATENBHOCTH.

(ax) MPeACTABASIOT OGO 3HAUCHUS KBANPATHUHOM GYHKIM

HETPePHIBHOrO aprymMeHTa

Y@ = =227+ (b +3)x + (@ -b - 1) @

TonGepem
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cupaemass mapa umcen. Torma m =3q, + r,n=3q, + 1, rIe
4002717, € Z, 0 < 13,7, < 2. CYMMa CTHpA@MO¥i TIaphi paBHa
m+n=3(q+q)+ (n+r).
Tlo YC/IOBMIO m + 1 i 3, SHAUMT, U1y +7 i3
(31ech ONb3yeMCs Tem, uTo ecm ab € Zaic, bic, Toa+b
Orciona cnegyer, uto ecam cymma S=(a+b)ic u oaHo u3
ClIaraeMbIX a i ¢, TO M BTOpoe claraemoe b i c. 3T0 1IOTOMY, 4TO B
cymMe b =S + (—a) 00a CIaraeMbIX HaLe/o IESTCA Ha c).
Tak Kak 0 <r, +1, <4, T0 MM60 1y + 7, =0, mbory +1, =3. B
IepBoM clyuae ry =r, =0, BO BTOPOM Clyuae MMeeM BapUaHThi
(r1) = (1,2) u (2,1), m - Ges yuera nopsika — Bapuanr (1,2).
HTaK, CTMPAIOTCS Mapsl uucesl, MMeIOUIMe Naphi OCTATKOB
0, 0)u (1,2).
a) Cocrasum Tabauuy (ta6n.2.14),

PACTIOZIOKMB JIAHHbIE UMCIA B CTONGLBI Ocromay 107L |2

110 MX OCTATKAM NI JIe/leHIH Ha 3. 2

Ocrarok 0 mpH fesieHum Ha 3 umeloT 3 | Jawmwe |5 | 4 |5

umcna. 6|7 [8
wnena

Ocrarok 1 umeror 4 uncia. 9 |10

Ocratok 2 umeloT 3 uucia.

C octatkamu (0, 0) MOKHO cTepeTb 1
napy umcen. C ocratkamu (1,2) MOXKHO cTepeThb 3 mapsl. Ecim ux
BCe CTepeTb, NpH MoGOM BAPUAHTE OCTAHETCS He CTEPTHIM OZIHO
UMCIIO € OCTATKOM 0 M OJIHO UMCIIO € OCTATKOM 1. MbI OCTaBUM 3 1
10. Cymma ocTaBmmixcsi uucen Gyier pasHa 3+ 10 = 13, OTser:
MOKeT.

6), B) TIOBTOPSIeTCS pellieHie BapuaHTa 23 MpU JMATIA30HE

uncen 140 - 191 Bmecro 200 - 299.

Otser: a) Jla. 6) Her. B) *2.

frey

Ta6n.2.14

BapuanT 26
Ha /1ocKe GbUTH HATICAHbI HECKOIBKO LieTbiX wncest. HecKobKo
Pa3s ¢ I0CKM CTUPA/IH 110 /IBA YMCIA, CYMMa KOTOPBIX JIe/IATCS Ha 5.
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MHOXeCTBO KOpHeli HCXOTHOTO YPABHEHHS TIOTYWHM, COOPaB
alcutcest Touek nepeceuenis rpadika dyRKuH y = Vrax — 2 co
Beem mpAMbIIA y = b. T09TOMY CeMeficTBO psMBIX y = b BMecTe

© rpadMKOM y = Vrax — x? MOXKHO Pa3MecTHTh Ha OfIHOM PUCYHKe
(puc.1.45).

Tlpit y 2 0 ypaseste y = VT = X2 paBHOCHTLHO YpaSHER KO
=max—x? o x?—max+y?=0 =

Dyt =G e =Tyt = G

A 970 - ypaBHeHye oprx(Hoc'ru panuyca R =2 c uentpom (5 0),

TaK uTo rpadMK y = Virax — x2 NpeCTaBAseT coGoil BepXHIOn
TIOJIOBMHY 3TO# OKPYKHOCTH.

Ha pucyike u300paKeHit MPAMBIE y = b Mpi_BO3pacTaiomix
3uauenmsx b = 0, T, m, KOTOpbIe MIOYUAIOTCS COOTBETCTBEHHO NIPU
k=on=on=1 . OTMeTHM, —uTO  KOHIBI  JMaMeTpa
TOTYOKPYKHOCTH COBNAJAIOT ¢ KoHuamu OJ13.

Tlpu moGom 3HaueHun a > 0 MOAYOKPYKHOCTb TepecekaeT
npaMylo y =0 B ABYX Toukax (0;0) m (ma;0). Ioka pamuyc
MeHbIe ;, TO/YOKPYKHOCT (1) He TepeceKaeT JAPYTMX MpSIMBIX
cemeficTBa y = b. Korja pamuyc mpu BO3PACTAHUM SHAUCHUS a
%, NONYOKPYXKHOCTS (2) KOCHETCS BTOPOi MpsMOfi
y=T cemelicTsa y = b, ¥ TOUEK MepeceueHHs OKPYKHOCTH C
CeMejicTBOM NMPSIMBIX CTAHeT TPH.

TIpy JaibHelileM BO3PACTAHMH @ TOAYOKPYKHOCTb (3), (4)
GymeT mepecekaTh TpAMYIO y =1 B [BYX TOUKAX, M ToueK
Tepeceuenis OAYOKPYKHOCTH C CeMeHiCTBOM NpSIMbIX CTAHET YKe
ueThipe. TIpu NepeceueHny CleAyIONMX NPSMBIX ceMeficTBa y = b
UHC/I0 TOUEK MepecedeHisi HeOTPAHNUEHHO YBETMUMBAETCSL.

JlesiaeM BBIBOZI: POBHO JIBe TOUKH TepeceueHus imeeM, KOTia
pamuyc R e (0; 3), 1oects 0 <X <feo0<a<i.

HTaK, npu a > 0 POBHO /1Ba KOPHS MCXOJHOE YPABHEHNE MMeeT

2
mpuace (0; ;).

CTAaHeT PaBHBIM
n
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TP HATYPATbHBIX 3HAYCHMSX apryMeHTa: a; = y(k), TaK uTo Bee
TOUKM C HATYPaTbHBIMU KOOpAMHATaMu (k, ay) JIeXaT Ha mapagore,
HanpaBleHHoit BeTBAMM BHM3. KBajgpaTuunas QyHKUMS MOXeT
MMeTh OJIMHAKOBble 3HaueHus y(x,) = y(x,) He Gonee uem npu
JBYX  3HAUEHMSAX  ApryMeHTa
X, # Xp. 3Haunt, WIeHbl
T0C/IeOBATENHOCTH @ M Gy
MOTYT GbITh PABHBIMM He Goree
uem mpu JBYX HOMepax k #m.
o5TOMy ~ MOIYT  BCTpeuaThes
TONBKO  Maphl  OJMHAKOBBIX
UIEHOB TOCTE/IOBATENLHOCTH €
pasHbIMM  HOMepamu. Hykakoe
HATYPaJIbHOE UHCIIO @y He MOXKeT
BCTPETHTBCS TPH Pasa.

B) Hano nonoGpaTh
TI0C/I€/IOBATEbHOCTh
HaTypazbHbIX  umcen (1 ),
VIOBJETBOPSIONMX ~ HEPABEHCTBAM 100 < @ <999, ¢
HAUGO/BIMM  KOMMUECTBOM WIEHOB n. U1 9TOTO JOCTATOUHO
BLIGPATH MepBble /IBA WIEHA a; 1 a,, TO €CTb MAPAMETPBI ay i by B
Gdopmysie (1). TeomeTpuuecku 5TO O3HauyaeT MoA0GPaTh TaKyl0
napabony (2), uToGbl BCe ee TOUKHM ¢ KoopmMHaTami (k, ay) mpy
k 12, ..., OKa3aJuch B MOJyMonoce 21,100y <999 u
UTOGHI TAKMX TOUEK GbLIO HAUGObIIEE KOMMUECTBO n (PUC.2.19).

3aMeTuM, UTO (YHKUMS (2) NPH BCeX LEMbIX 3HAUEHMSX
aprymenta x = k € Z MMeer neble 3HaueHus. JIefCTBUTENBHO, IO
YCIOBMIO 3aJauM @, , a, €N = by=a,—a, €Z u TOTOMy B
supaxern  y(k) = =3k2+ (b +3)k+ (= b= 1) Tperse
cnaraemoe (a,—by,—1) €Z. Cymmy mnepBbiX [BYX C/araembix

TIPE/ICTABUM B BHJIe
K_3_ )\ kk-a-2py
(-3 -;) = g,

Ecii k € Z ueTHoe, To MOCIe ero COKpliekHs Ha 2 momyuaeres
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I8 JOKA3aTenbCTBA 9TOTO CHAUAZa OTMeTHM, uTO lg2 >
(1024 > 1000 & 21° > 10° = 10lg2 > 3). GYHKIHS HENPEPHIBHOO
aprymenta f(x)=10""!lg2—x—1 npu x=2 BO3pacTaeT
(npoussosiHas 10*n10lg2 — 1 = 10“17-10-%- 1=3m10-1>0),
nostomy npu k =2 umeem HepaseHctBo f(k) 2 f(2), TO ecTh
10k-1g2 —k =12 102"1g2 —2— 1. Tlockombky 102-1g2—2—
1>10-5-3=0, OTCIofa CleAyeT Halle NMPOTHBONOTOXHOE
HepaBeHcTBO 10%71lg2 > k + 1.

WTaK, npu MHOTO3HAYHOM b HeT NOAXOASIMX nap (a,b).

JIpyeoe pewenue n. 2). TlycTb /1S HEKOTOPOTO k —3HAYHOTO
b (k = 2) BBINONHEHO PaBeHCTBO ab = a’ +23 & 10%a+b =a” +23

npu a > 2. TloCMOTPMM, KaKMMM MOTYT ObITh 3HAUEHMS a.
ab+23-b
TlepenuueM paBeHCTBO B Bie a=-— o—. YuuThisasg, uto
a19% 4234110k
105

101 < b <10 — 1, ONYUNM HEPABEHCTBO a >

ok

= 1. TIpu k = 2 Mpaas uacTh BO3PACTAET ¢ BOIpACTaHEM k.

B cavom fene, y (yHKIMM HempephIBHOTO aprymenta f(x) =

ao* ™t 1, a1 ina10%-11n1010%-a'** " -10%1n10
—— 1 npowssonmas f'(x) s =

a1 1o
10

(10*"Una—1) mpu x =2 NONOKWTeNbHA, TaK Kak

10**na = loHlnz n2'° = In1024 > Ine = 1. CrefioBaTe/bHO,
£ 2 £(2) =55~ 1, Tak uro
a> 21 *)

Tak Kaka 22, 10 (*) =a>2—

Jlantee GyieM OLEHMBATH 3HAUCHUE a CTENeHsMH AecsTki. [pu
9TOM MCTIONb3yeM HepabeHCTBO 10% — 1> 1052, cnipabeiBoe
npu seex k > 2.

10,24 —

9,24=a=10.

1+t mar. Tak kak @ 2 10,70 () > a > 5 =1 =10~ 1> 107

2 war. Tak Kaka > 107, 10 () S a >0~ 1=10% - 1>
107,
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Kyt kot oty _

(Ecnn vcxommbie Ganabt Ky, Ky, ky , To  SHEEL=tiogg
(k,¢5)+£kz*:)7+ it = 90 + 2 = 95), a oGimas cymma Gaion
95N = 103b + 79(N — b) @

U3 paeHcts (1) U (2) COOTBETCTBEHHO cefiyer, uTo 3N = 5a
2N =3b. OTciofa BMAHO, uTO N KpaTHO 5 M KpaTHO 3, 3HAumr,
KkpaTHo 15. HauMeHbllee HATypasbHOE UKCII0, KpaTHOE 15 570 15.
CnejioBaTebHO, HaMMeHblllee BO3MOXHOe 3Hauenue N = 15.
TlokaxeM, uto mpu N = 15 ONMCAHHAS CUTYLHsl BO3MOIKHA.

Tlyctb B rpynme M3 15 YYeHMKOB OKAXKyTCS TONBKO TP
DAasAMUHBIX pesyibTaTa TecTUpoBaHus: mo 100 GamioB y n
C/IABIIMX TECT YUEHMKOB, a Y He CAABWIMX - x GaIOB Y OJIHOTO,
KOTOpBI/E TI0CIe 10BaB/IeHNS! GATLIOB OKAXETCS CAABLIMM TECT, M 110
y 6annoB y ocTanbHbIX 14— n. Haiigemn, x u 14 —n. 3uaueHye
Y MOXeM Ha3BaTh cpasy: mocie Jo0aBneHus GalioB y He
CHABIMX 14 — n YUEHMKOB CPeIHUit Gal OKAXeTcsk PABHBIM 79, a
Pa3s Galbl OIMHAKOBBIE, TO y Beex GyleT Mo 79 Ganios. 3HaunT,
M3HAUAMLHO OHM MMENM 10 y =79 —5 = 74 Gaiia. 3HaueHms
nu X HAlIeM, WMCTONb3Ys CpelHMii Ga/l He CHABIIMX TecT
YUEHMKOB 10 loGaBieHms GalioB:

AT
B5-n
W cpeHuii GAIN CAABIIMX TECT YUeHWKOB NocTe J00aBAeHMs
Ganos:
1050 + (x +5)
n+1
13 5TUX ZIBYX PABEHCTB HAXOMUM n = 9,x = 80.

Hrak, B rpynne 9 yueHukoB nosyumam o 100 6aios, 1 yueHnk
80 GaoB, 5 yueHuKoB 1o 74 Gasa. Cpeimii Ga Gbut pasen 90,
cpestHuit Gan yUeHMKOB, cIaBIIMX TecT, Gbii paseH 100, a cpeHmit
Gan1 yueHMKOB, He CJaBWUX TecT, Gbul paser 75. Iocte
J106aBAeHyst cpefiHMit G YUEHMKOB, CIABIINX TeCT, CTal paBeH
103, cpefiumii GA/UT YUEHUKOB, He CIABIINX TECT, CTal paseH 79.
TakiuM 06Pa3OM, BCe YCIOBHS! BHITOMHEHbI.

Otser: a) [a. 6) la. B) 15.

103.
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ToXe BBITIOMHA/IOCh HEPABEHCTBO f(x') > 1, a 9T0 03HAUANO Gbl
Ha/MuMe ZIBYX PAsANUHBIX PElIeHMH xo 1 x'. PealbHylo CHTYALMIO
nosicHsieT npasbiii puc.1.30 (TaK KaK IpH BCeX x # X, BBITOMHAETCS
HepaBeHCTBO  f(x) <1, To  mpsMast y =1 Kacaercs rpaduka
(yuKi cBepxy). HTaK, Ha Jiele BMECTO JAHHOTO HepaBeHCTBA

MMeeM ypaBHeHye
2a+x=410g, /5(4a°~4a+9)

Nisrtr7e +2as4+logl y(4a~1a+9) M
TlepemeHHasi x COAEPKUTCS B YPABHEHMM B UETHBIX CTENeHsX,
109TOMY €cM x— pellleHue YPABHEHMS, TO - x TOXe SBISETcs
pemmeryem. Tak Kak pelieHiue x JO/KHO GbITh eMHCTBEHHBIM, TO
OHO He MOXeT ObIThb OTIMUHBIM OT Hy/si, MHaue Gbiiu Gbl JBa
DASIMUHBIX PELIeHHs x ¥ - x. SHAUNT, peLIeHMeM MOKeT GITh
Tonbko x = 0. Jlomyctm, uto  x=0 — pemenue. Torza
2a-4logy/3(4a’~4a+9)
2a+4+log? /5 (4a2-4a+9)
MOKHO HAiiTH COOTBETCTBYIOUMe pelIeHUI0 x = 0 SHAUCHMS a.
HMmeem
—4log,/3(4a — 4a +9) = 4 +logl5(4a% —4a +9) &
log3s(4a? — 4a +9) + 4log,/s(4a” —4a+9) + 4= 0 &
(logy/3(4a? — 4a +9) + 2)? = 0 & log,/3(4a% —4a +9) = -2 &
4a?—4a+9=9o 120
PaccMoTpiM 06a cryuas..

_ x2-4log, /39 _
Tps a = 0 ypasweryie (1) et B e BT = T

x2+8=5V18x* + 722 + 8 & x* = 25(18x* + 7x?)
& (449x% + 175)x? = 0 = e[IMHCTBEHHO® PellleHue x
Tpu a = 1 ypasHenue (1) nmeeT Biz,

2+x?-4logy/29 N
—ebre = i 0=5 4+ 7x2 <
irreg = 1 FH1 VIBx® + 722 + 10

x* = 25(18x* + 7x%) & (49 x2+175)x? =0 = eIMHCTBeHHOR
pettersite x = 0.
Orer:a =0ua=1 Tpnotomx =0.

BHINOMHACTCS PABHCTBO =1, u3 KoToporo
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+4ex-3x+2=0e

Tpu y = 2 nonyuaem x +2 =
x=1
x=2
TaK Kak x < y: 1 < 2). TojiCTaHOBKOJi yGex1aemMcs, uTo mapa (2, 2)

SBASTCS PellieH eM IAHHOTO YPABHeH s,
K HaiigemsniM  pememusm (2, 1) u (2, 2) moGaBum
CUMMeTpPHUHbIe (OTHOCUTE/IBHO NpPSIMOi y = x) pewenns (1, 2) u
(2, 2). Tonyunm see pemennst (1,2), (2, 1) n 2, 2).
Orser: (1,2), (2, )u (2,2).

= x=2 (Bbibpanux 2 y: 22> 2.3/1ech x = 1 He NOJAXOJMUT,

5.6.5

Haiiure Bce Bo3pacTaiolMe KoHeuHble apupMeTHUecKue
TPOrpeccHy, KOTOPbIe COCTOST M3 MPOCTHIX UHCEN My KOTOPHIX
KOMIUECTBO WIEHOB
Gorblie, UeM PasHOCTh IIPOTPECCHH.

Pemenue.

Tlyctb d — pasHOCTb MPOTPECCHHM, N — KONUECTBO ee WIeHOB.
To yenoBmio n > d.

Ecim d =1, To B mporpeccuu ecTh YETHbIE UMCIA.
(HepaBencTso n > d = 1 03#auaeT, 4TO MPOTPECcHs COREPRHT He
Metiee [IBYX WieHob. ECTH MepBbi WIEH a OKAKETCH HedeTHbIM
WHCIIOM, TO BTOPOFi WieH a, + 1 GyZleT deTHbIM)

TloCKO/bKY EIMHCTBEHHOE UETHOE MPOCTOE UHCAO — 9TO 2, TO
MMEHHO OHO SIBISIETCS OJIHUM U3 WIeHOB Tporpecchi. MeHbuumi
uieH2—1=1 HeBOIMOXEH, TaK KaK 1 He SBJSeTCS MpOCTHIM
uncaom. Crefyiommit wiel 2 + 1 = 3 — npocToe YucIo, MOAXOAMT.
Manbite mporpeccust o6pbIBaeTcsi, TaK Kak 3+1=4 — umucio
cocrasHoe. [Toyuaem nporpeccuio (2, 3).

Tlpu paccMoTpenuu cryuaes d > 2 PUBJIEUeM  M3BECTHYIO
Teopemy 0 JIeNIeHHH C OCTATKOM:

Kakossl Gol Hu Gbut 1jes10e UUCio m u yenoe uucio n # 0, 6ce2da
603MONCHO, 11 NPUMOM eOUHCINGEHHBIM CNOCO0OM, pasdenums m Ha n
¢ ocmamkom: waiimu maxue déa uyenvix uucia  q (acmHoe) u r
(ocmamok), umom =nq +r, 0 <r<|n|.
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xouer. IToTpeGyeTcsi 44 MOHETb JIOCTOMHCTBOM 1 JyKar, a B
CyHIyKe X BCero 40.

HTaK, KanuTaH BHUIOAHMT 3ajauy Npu  HauGombleM
KonmuyecTse nupaTos 11.

Orser: a) Jla. 6) Her. 5) 11.

Bapuant 2

TIMpaThl HANLIM CYHAYK C COKDOBMIIAMHU, B KOTOPOM GbI0 50
MOHET IOCTOMHCTBOM 1 IyKat u 50 IOCTOMHCTBOM 3 JlyKaTa.

a) TIOMYUMTCS M TIOKEMUTH BCe MOHETHI TIOPOBHY Mexy 20
IMpaTaMu (KakZOMy NO/KHO JOCTATbes IeEI0E WMCIO MOHET,
CZIAUM 1 PasMeHa Hi Y KOTO M3 IMPATOB HeT)?

6) TlomyumTes U TOJEMT Bce MOHEThI MOPOBHY Mexy 40
nMpaTamu (KaXIOMY JO/KHO JIOCTAThCSi LEJ0e UMCIO MOHeT,
CZIauM 1 pasMeHa Hi Y KOTO M3 IMPAToB Her)?

B) TIpu KakoM HauGO/IbeM KOMMUECTBe MUPATOB KANMTaHy
BCET/Ia YJACTCS TMOAEAMTb MOHETH MEeXKIy HMMM, Kakum Gbl
CNI0COGOM eMy HM 3aX0TeJI0Ch ITO CAE/ATh (BO3MOXKHO, KOMY-TO 13
I1MpaToB GyJieT nonarathes 0 MoHeT)?

Pemenmue.

a) Beero B cynzyke 50 + 50 -3 = 200 aykatos. Kaxusiit mupat
JI0/KeH moyunTh 200:20 = 10 AyKaToB. Beiaum 16 mipatam no
3 TPEX/IYKATHBIX MOHETbI U 1 O/IHOJIyKATHO/i MOHeTe, 2 IMpaTam —
no 1 TpexayKaTHo# MoHetre M 7 OJHOAYKATHBIX MOHeT,
OCTABLINMCS 2 IMPATaM — 110 10 OIHO/YKATHBIX MOHET.

6) Kaabiii nupat fo/ken nomyunts 200 : 40 = 5 JyKatos,
M05TOMY HYKHO OyfleT BbIATh KaKIOMY He MeHee JBYX
OJIHOJIYKATHBIX MOHET, 3HAUNT BCET0 OZIHOMIYKATHBIX MOHET HYKHO
He Menee 80 IITYK, a B CyHyKe X TONbKO 50. C/Iefl0BATENbHO, 6e3
CZIaUM 1 PasMeHa TIOJIeMTh BCe MOHETI TOPOBHY He OMTyUMTCs.

B) s ynoGcTBa  MepeHymepyeM IMpaToB, M NYCTh
51,52, v, Sy e+ S — TIPOU3BOTBHOE PACTIPE/iEIEH}e MOHET MeKIy n
muparamu: Sy (1< k <n)- unMcao JAyKaToB Jyis mMpara
HOMepoM k.
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ay=a, + 2b, (1—@)"7') 1

e b, =a, —a.
a) o opmyze (1)

as =n,+Zb,(1
a :n,+2b,(1

a5=a,+2b,(1 (

ag=a, +2b, (1

MoHo B3Th 0G0 HATYpaTbHOE a3 > 11 moaue HaTypazbHoe
by, kpatroe 16. Hanpimep,
ay=1,b, = 48.Torma
a,=a,+b, =49, a3 =a,+§b,=73,
ay=a,+3b, =85, a5=a,+ob =910, = ay ++ 32 by = 94.
Tonyunres nocrexoBatentocts 1,49, 73, 85,91, 94.
6) Tonyeru, uTo a, = 2a, — a;. Toraa B cuny dopmyst (1)
GynemM uMeTh PaBeHCTBO

a,+ 2b (1 = (g)m) =24, — a,. TozicTaBuM a, = a, + by, Torga
2b, (1 - (%)') =2b,.
Tax xax 2,20, 10 1-(1) =1 & ()" =0. Ho om0
HEBO3MOXHO.
B) Tlo dopmyre (1) a,=a,+ 2b; (1 —G)'H) =ay+ 2 —

— HaTYpATbHOE YHETO, 03TOMY b, HalLe10 1eTHTCS

Ha 2""2:

b, = 2""2m nipu HeKoTopoM m € N.
BbisicHMM IpaHuily, KOTOPYIO HaBePHSIKA He MOXeT IpeB3oiTH
11— UMCIIO WIeHOB MOCTIeNI0BATENbHOCTH. U3 IOC/IETHEr0 paBeHCTBa
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x—a’+2a+3=0ex=a’>-2a-3.

910 ypaBHeHMe He MMeeT pelmeHHii, TaK KaK BO BCex TouKax (x,a)
067ACTH HATMLIO CTPOTOE HEPABEHCTBO. 3HAUNT, 9Ta 00MACTH He
COZIPKUT TOUeK rPadHKa JAHHOTO YPABHEHNSL.

HTak, rpahuKOM JAHHOTO YpaBHe s SBASETCS BTopasi 001acTh

az25,

Ia’—4a+2$x5a1—2a
HEOOXOMMMOCTH  MacmTab  Ha oo Ox  mckaxew).  TIpu
(MKCHPOBAHHOM  3HAUEHMM a 22,5 MHOKECTBOM KOpHeil x
JIAHHOTO YPABHEHNS! SIBISIETCS OTPe3oK [a? — 4a + 2; a? — 2a — 3].
Xotst Obl OIMH KOPeHb Ha oTpe3sKe [5; 23] comepKuTCs, KOrja OH

TIepeceKaeTCst ¢ OTPEsKOM KopHeil, T0 eCTh Kora
a225

_ 5 (Ha puc.1.42 ona sakpamena. Tlo

az25, az2 ST
Izsza=—4a+z,a a2 —da-2150,0] =15 ad<ax.
5<a’-2-3 \a®-2a-820 o

OrBer: 4<a<7.

Bapuant 40
Haiiiure Bce 3HaUEHMS @, NPU KAK/IOM M3 KOTOPbIX YpaBHeHue
lx—a®+a+2|+|x—a?+3a-1|=2a-3
JMMeeT KODHM, HO Hi OJAH M3 HUX He TIPUHAIVIERUT UHTepBATY
(4:19).

Pemennue.

Bylem pemarh rpaduuecku,
PaccMaTpyBas 9TO YpaBHEHMe Kak
ypaBHenne Buaa f(x,a)=0 ¢
JIBYMSl HEM3BECTHBIMM X M a.
MHOXecTBO ero pemenuit (x,a) Ha
KOOPJAMHATHOI MI0CKOCTH Oxa
npescTaBsier  coGoii  rpadmk
ypasenus. Tlpu duKCHpoBaHHOM
UMCII0BOM 3HAUEHUM @ IOTYuaeTCs
ypasherne f(x,a) =0 ¢ OmHUM
HeU3BECTHBIM x. ETO KODHSIMM SIBASIOTCS TlepBble KOOPIMHATHI

Puc.1.43
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1 3 1
a :Ek1+(—12—§)k+(88+12+ 1) =5k —135k + 101

PHC.2.9 WIUTIOCTPHPYeT NIOCTPOEHKYIO TI0CIE0BATEBHOCTS.
Orser: a) Hanpuviep, 7, 5, 4, 4, 5. 6) Her. B) llpy n = 26.

Bapuanrt 12

KOHEUHast 10CNeJ0BATENBHOCTD Ay, Ay, ..., @, COCTOMT U3 N
3 HeoGsI3aTe/IbHO PA3IMUHBIX HATYPAIbHBIX uUMCes, TpUYeM Mpu
BCeX HATYPANbHbIX k < 1 — 2 BIIONHEHO PABEHCTBO

@iz = 204y — g + 1.

a) TIpuBe/wTe MPUMep TaKoii NOCTIeOBATE/BHOCTI P 1 = 5,
B KOTOpOJi a5 = 3.

6) MOXeT /I B TaKO#i MOC/Ie/I0BATE/IHOCTH OKA3aThesl Tak, UTO
az = ay,?

B) Iy KakoM HauGO/bIIEM 1t TaKast MOCE0BATeILHOCTH MOXeT
COCTOATH TOBKO M3 UHCel, He MPeBOCXOAAIIX 507

Pemenne.

B Bapuante 11 nomyuena dopmyra mis k— ro wiena
T10C/Iel0BATeLHOCTH:

ap =22+ (b =) k+ (@ = by + 1), )
e by = a;, —a;.

a) To Qopmyre (1) umeem as= 3-25+ (a2 —ay=
(2a, —a, +1) =4a, —3a,+ 6= 4a,-3a,+6
TlonGepem HatypanbHbie a; M a,. Ilycth 3a; —3 =12, T0 ecTh
a,=5.Tormaa, =3,a;=2,a, =2, as=3.

TloMyuHAM NOJIXOAILYIO T0CTEIOBATEABHOCT 5, 3, 2, 2, 3.
6) Mo gopuyre (1) nmeem a;=3-9+(a;—a,-32)-

(Qay-a+1) =20 -a,+1, ay=3121+ (e -, =) 11+
(2a, — a, +1) = 10a, — 9a, + 45.

Ecom  2a,—a; +1=10a, —9a, +45, 10 8(a; —a,) =44 =
2(a; — a;) = 11,uT0 HEBO3MOXHO, TaK Kak 11 HeueTHoe uuciIo.
OtBer: Her.






image217_62de681c233df600066cea41_jpg.jpeg
5
n=4. b =9m, u‘=n,+3b,(1—(§) )=1+§b,,

667 =1+ 19m & 19m = 666.

Ho 666 He KpaTHO 19, 1 9TOT C/Tyuaji HEBOIMOXKEH.
4
5. by =27m, a5 =a, +3b, (1 - ) =1+2b,
667 = 1+ 65m & 65m = 666.
Ho 666 He KPATHO 65, 1 9TOT C/TyUaji HEBO3MOKEH.
5
n=6. by =8lm, ag=a, +3b,(1 -@® ) =142,
667 =1+211m & 211m = 666.
Ho 666 He kpaTHO 211, ¥ 9TOT C1yuait HeBO3MOXKEH.
6
n=7. by =243m, a,:n,+3b,(1—(§) )= 1+
667 =1+ 665m & 665m = 666.
Ho 666 He KpaTHO 665, ¥ 9TOT CIyUaji Tak e HeBO3MOXKEH.
HTaK, a, UMeeT HauMeHbllee sHauemue 2 mpu n = 3. Tpn
a, =2 nmeem
667 —a, = 5m=m =133, b; = 3m =399, a, = a, + b, = 401.
TMonyuaem nocnenosateabHocTs 2, 401, 667, yAOBAETBOPSIOULYIO
YCI0BHI0 3a712UM.
Orser: a) Hanpuvep, 1, 28, 46, 58. G) Her. B)2.

n

Bapuant 29

TpU DPasAMUHBIX HATYPAIBHBIX UMCIA SBASIOTCS JUTMHAMM
CTOPOH HEKOTOPOTO TYTIOYTOABHOTO TPEYTOIbHUKA.

a) MoXeT /i OTHOWEHMe GOMIbIIEro 13 STUX WACEN K MeHbLIEMY
13 HUX GbITh PaBHO 13/72

6) MOSKeT /11 OTHOIIeHUe GOABIIET0 U3 STUX TUCEN K MeHbIIeMy
13 HUX GbITb paBHO 8/77

B) Kakoe HauMeHbllee 3HAUEHMe MOKeT NPUHMMATh
OTHOIIeHKE GO/BIIEro M3 STHX UHMCEl K MeHbIIeMy U3 HHX, eCln
M3BECTHO, UTO CPe/IHee 10 BeIMUNHe UMCI0 PABHO 257

Pemenne.

TlycTh Jaubi a,b,c € N. Tak Kak OHM Pa3mMuHbi, TO MX MOKHO
PACTIONOKNTh B TIOPSJIKE BO3PACTAHMS, COENMHMB CTPOTMMI
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Tlo pMCYHKYy BMIAMM, UTO [BMTasich BIPABO O TOJIOKEHMS
KacaTenbHOJi BRTIOUNTENbHO, OHa MepecekaeT Tpaduk I' B oaHoit
TOuKe (MepeceKaeT MpsMyloy =x). Kacaue TpOMCXOmMT mpy
a =0, clle/ioBATeNIbHO, NIPH a < 0 MpsiMast L niepecekaeT rpaduk I

OHOJH TOUKe.

Tepemenasicb anee o TONOKeHnss AB:y = —x +1, npu
KOTOpOM a = 1, oHa TepecekaeT I B Tpex TOUKAax (lepeceKaeT
npsimyio y = x 1 oGe mapaGonbl). CiaefoBarenbHo, npu 0<a <1
JMeeM TpU Nlepeceyenns.

B nonoxennu AB npu a = 1 npsiMasi L niepecekaet rpaguk I B
GeCKOHEUHOM MHOXECTBE TOUEK (3TO MHOXKECTBO TOUEK OTpesKa
[AB] npsiMoii y = —x + 1).

Tpu a > 1 umeeM 07O NepeceueHye (C MPAMOi y = x).

Orper: 0 <a<1l.
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125 < n +k < 1000 )
B 5TUX [PAaHMIAX COJepKATCS uncia 525, 625, 7-25, .., 40
25 — Beero 40 — 4 = 36 PAsMUHBIX HMCe n + k, KpAaTHBIX 25. OHU
C/lenianbl U3 36 PasaMUHBIX uKcen n AoGaneHueM uucaa k = 6. 3o
3HAUMT, YTO VIS JIBY3HAUHOTO uMcna m = 2k = 12 cymecTsyeT
POBHO 36 TPEX3HAUHBIX WMCeN N, YIOBIETBOPSIONX YCIOBUIO
3azaun.

B cu1y KpaTHOCTH 25 rpaHULBI (2) 7S Uucen n + k, KpaTHbIX
25, GYIT COXpaHSIThCS Ui BeeX k € [6,24].  Hampumep, npu
k=24 pna Bcex umcen n+k wumeem 124 <n+k <1023, a
JU1st umcen n + k, KpaTHBIX 25 — Toxke 125 < n + k < 1000.

Tpu octanbHbiX k € [26,48] s umcen n +k, KpaTHbIX 25,
MMeeM  TpaHMibl 150 < n+ k < 1025 (Hanpumep, Tpu k = 40:
IS umMcen n+ k uMeeM rpaHuubl 140 < n + k < 1039,a 3HauMT
JUIS uMces n + k, KpaTHbIX 25, OKa3bIBAIOTCS TPaHMIbI 150 < n +
k <1025). B 9TUX rpaHMuaX COAEPKUTCS TOXKe 36 umces, KpaTHbIX
25 (0T 625 10 41-25).

Hrak, Bce BO3MOXKHbIE BAPUAHTbI PACCMOTPEHBI; JUIsi KaX/J0ro
ueTHOro uncia k € [6,48], He KPAaTHOTO 5, UMEETCS POBHO 36
TPEX3HAUHBIX UMCEN n TAKMX, UTO uMcia n M m =2k
VZIOBJIETBOPSIOT YCAOBMIO 3ajaun: n? u (n + m)? Npu eNeHnn Ha
200 MMeIOT OZIMHAKOBbIE OCTATKM.

Tlo TaGnuue 2.24 nozicuMTaeM KOMUECTBO UMCes m.

kK[6 8 12 14 16 18 22 24 26 28 32 34 36 38 42 44 46 48
m |12 16 24 28 32 3 44 48 52 56 64 68 72 76 84 88 92 9%

Ta6n.2.24

Beero 18 sHauenmit m.
Otser: a) 17. 6) 36. B) 18.

Bapuanr 37
JaHBI MSTh PA3/IMUHBIX HATYPA/bHBIX uicen. H3BecTHO, UTo MX
npousseieHne pasHo 792.
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GyHkmm (2). 3Hauenust GyHKuMu B Gmvokaimmx I(m+% LeTbIX.
TouKax — 3uauenus y(m) u y(m + 1), paHble Apyr APYry B cuty
CUMMETPHH, SIBSIOTCS MAKCHMA/IbHbIM 3HaueHeM YHKIM Ipu
LLe/IbIX SHAUEHNSX APIyMEHTa.

BaxHo ykasath Ha pasHocts y(k +1) — y(k) =

(e +) e+ + (@

=b+1-k=m—k

B wactHocTH (puc.2. 21),
ym+1)—y(m)=m-m=0,
ym)-y(m-1)=m-(m-1)=1,
Ym-1)—ym-2)=m-(m-2)=2, ..

C ynanemmem wuncia k or wucnra m Bemmuuna |m— k|
BO3DACTAET, TO €CTh PACCTOSHME MEXK/Y COC/IHMMM 3HAUCHMUSMM
y(k) my(k +1) N0 BePTMKAM YBEIMUMBAETCS. DTO 03HAUAET, UTO
IVIOTHOCTb Y3/I0BBIX TOUEK (MX KOIMUECTBO HA €MHMILY JUTHHBI 110
BePTUKATM)  MAKCHMaTbHA  BOMM3M  mpsMOii  y =y(m) u
YMEHBIIACTCS DU JIBIKeHUN BHM3.

Eci m+ 1 oKakeTcss HATYpalbHBIM uMCIOM, To y(m+ 1)
GyIeT MaKCHMAIBHBIM WIEHOM Qy 41 TIOCHENIOBATENBHOCTH (ay) €
HoMepoM m+1 (m+1=1):y(m+1) = @pyy. A €M OKakeTcs
m € N, 1o 6ysiet y(m) = a,, ¥ B 1I0C/1eI0BaTe/IbHOCTH OKAXYTCS JIBa
OJMHAKOBBIX MaKCUMATbHBIX  WIeHa U =0 3
cooTBeTCTBYIONIME TOUKM m; aw) WM+ T Qey)
CHMMETPUUHbI OTHOCHTETIHHO TIPAMOY x = m + 3.

Korsa B ypaBHeHuu (2) MeHsIOTCS mapameTpbl a, u by,
napaGona MapaielbHO MepPeHOCHTCS (COXpaHss (opMy) B HOBOE
nooKeHue (B MOGOM TOJIOKEHHH OHA MOXKET ObITh MOMyueHa
Napa/UIenbHBIM NIepPeHOCoM apaGorbl y(x) = -§x2).

Kak u3BeCTHO, IIpH Napa/LIIeNIbHOM TlepeHoce NapaGobl y = ax?
¢ mepenocom BepunHbl (0; 0) B TOUKY (Xo; o) OHa NMpuoGpeTaer
YypaBHeHMe y —Y, =a(x —xo)> . VYpaBHeHue y =ax’+bx+c
MOXHO TIDUBECTH K TAKOMY BUZY, BBUI/MB TIONHbI/ KBAJPaT 3
WIEHOB C x:

*k+1)2+

H
by = D=3+ (b +3) b+ (@ = by = 1)
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|2t — a] = |t + 2a] = t*

@

CllefioBaTenbHo, HATO HANTH Bee 3HAUHMS a, PH KAUKIOM M3
KOTODHIX 5TO YpaBHeHie UMeeT OBHO [Ba PasMUUHBIX KODHS

t=1

Byiem pemath rpaduueck,
paccMaTpuBasi JaHHOE ypaBHeHue
Kak ypasHemue Buma f(t,a) =0 ¢
JABYMS  HEMSBECTHBIMM t M a.
MHOKeECTBO ero pemenuii (t, a) Ha
KOOPMHATHOM  ILIOCKOCTH  Ota
npefctapiseT  coGoif  rpaduk
ypaBHenusi. IIpu (UKCHpOBAHHOM
UHCTIOBOM 3HauUeHNM a=k
nonyuaercsi ypapHenue f(t,k) =0c¢

Puc.1.33

OIHUM HeM3BeCTHbIM t . Ero KOpHSMM SIB/ISIIOTCS TepBbie
KOOPJMHATHI pemenwii (t,k) ypasHenuss f(t,a) = 0. Ha puc.1.33
T10Ka3aHbI KODHM L, L, t3. KOINUECTBO KOpHEli PaBHO KOMMUECTBY

nepeceuenyi rpadika ¢ paMoli a = k.

MeloTcst 4 BapHaHTa PacKpBITHS MOyl B ypasiettin (1).

— as2t,
v, [Zt a>0, {

t+2a20 T laz-;
nonyocs Ot.

[Zt—n<0,: 8225
“le+2a20 7 a2 -3
nonyoch Oa.
Vi [Zt—u<0, aziaL,
*lt+2a<0 Tla<-3
nonyoch Ot.

(ooz0 =i
“lt+2a<0 T la<—3
nonyocs Oa.

£~ yroi, coziepxaliuii MoJIOKUTENbHYI0

£~ Yroi, coziepxatiuii nonoKUTEbHYI0

—~ YTOAL, cofiepXKauii OTPULATENbHYIO

¢~ yrom, colepXaupii OTpUILATENbHYIO

amumen ypasrerite (1) Ge3 Myeii B Kaxaofi o6nacTi.

Vi2t—a-t—2a=t’ea=

HGED
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ul

Tpaduk ypasHewws (1) mpeicTapisier coGoii oGbeutHenHe
ueTwpex Kyckos mapaGon ¢ sepumamy D = (; ) B Vi, F=
(=3 DBW C=(-3i- 5

3o
$- BVl M A=Gi- BV,
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TeaTp i KIHO COOTBETCTBeHHO, d — OBILee UHC/IO AeBOUEK B IpyMIIe.
Torza
Ssme+m+d. (43
Tlo ycnosuio
me <25 (me +dp), my < 2 (my + ),
atakkakd, < d, dy < d, T0
me < 2 (me +d), m <3 (mye+ ).
Orciona noyuaem m, <3d, my <3d, TaK uTo HepaencTso (1)
NpeoGpa3syeTcs B HepaBeHCTEO
ssid+id+d ossTd @
Tenepb MoXeM [aTh OTBeT K MyHKTam a) M 6). [Ipu § = 20
HeDABEHCTBO (2) MPUHMMAET BIJ Zos?d. Otciona nonyuaem

dz‘)f—q. Tak Kak d €N, TO 9TO PaBHOCWIBHO HEPABEHCTBY

d > 10. 370 03Hauaer, uTo O0lIleE KOMMUECTBO JEBOUEK He MeHbIle
10, TaK uTO O0lIlee KOUUECTBO MATBUMKOB He Gobie 10, TaK KAk
BCero 20 yuampyxcs.

) 10 MaJbUMKOB B TPYTINe MO0 GbiTh. ECAM rpymnna cocTouT
M3 4 MAIBUMKOB, TOCETHBIIMX TOJbKO TeaTp, 6 MaibuuKoB,
TOCeTHBUIMX TONBKO KMHO, 1 10 JeBOYeK, CXOAMBIIMX M B TeaTp, U

B KMHO, TO YC/IOBHUE 33/1aUM BITIONHEHO:
4_4 6 _2

ERECRTRN
6) Tak KaK olliee KOTHUECTBO MATBUMKOB He Gorbie 10, T0 10

¥ €CTh HauGo/IblIIee KOAMUECTBO MANBUMKOB.
B) W3 HepaseHctBa (2) crenyer, uto d = %S, TO €CThb

HayMeHbIIAs 075 IEBOYEK B TPYTITIe MOKeT GhiTb paBHOfi 5. Oa
AeCTBUTENbHO paBHa 15 HATIPUMEp, B TPyTITie u3 19 yuauuxes, B

KOTOpOi 4 MIBUMKA CXOLWIN TOMLKO B TeaTp, 6 MAIbUIKOB —
TONIBKO B KIHO, 9 JIeBOUEK CXOIILIM I B TeaTp, 1 B KUHO.
Orser: a)Jla. 6) 10. )
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Pemennue.

Bymem pemats rpaduuecki. CHauana Hajigem OJI3.
ax—x?—m?20ex? —ax +m? <0.
Korga JMCKDMMMHAHT KBaJIpATHOTO TpexwieHa D = a? —4m? <
0, To ecTb |a| < 27, HepaBeHCTBO He MMeeT peweHuii, u OJI3 = 0.
Koraa D = 0,70 ecTb |a| = 27, HePaBeHCTBO MMeeT eJMHCTBEHHOe
peweiivte x = 3, O[3 COCTOMT TO/BKO H3 OZIHOTO SHAUCHMUS x = 5 1
[I0TOMY ypaBHeHMe He MOXeT MMeTb JIBYX PasiMuHbIX KODHEIi.
Korza D > 0,To ecThb |a| > 2w, HepaBeHCTBO BBITIONHSAETCS Ha
OTpesKe MexIy KOPHSMM TpeXwieHa, Tak uTo

. a YaZan?,
Ol = [~ S50 £+ 25

Cepeauna 3TOro OTpeska HAXO/IUTCS JieBee TOUKM -7 NP
@ < —-2m, U NpaBee TOUKM T TpH a > 2.

OGosnaunm Vax —x2 — w2 = t. Toraa

TS

sint+cos2t =0 & sint +1—2sin’t = 0 & 2sin’t —sint =1 =0
sint =2,
2’
sint=1,

L4
t= —E+Z7rm, m=12,..

5"4—2 =12,
-5 tim on=1

¢ ;+Z1rk,k 0,12

(mn =1k >0, Takkak t > 0).
JIns MCXOJHOTO  ypaBHeHMSt  MOAYYWIM  PABHOCWIbHYIO
COBOKYIHOCTb YpaBHEHMk

Vax =x7—m? = -2+ 2mm, m=12,..
Vax —x%
Vax=x7—m? =5+ 2nk, k=0,12,..

TIpu  DUKCHPOBAHHOM 3HAUEHUM @ KOPHSAMM OTHX YpaBHeHMi
SBASIOTCS AOCLMCCHI TOUEK MepeceueHus rpadukos  QyHKImii

y=Vax—x? =72 u y=b, e b IPUHUMACT Bee IHACHMS

-Zom n=12,..
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a-k)
@
S25<1, 10 ects wicto

Ho (8¢

=(-k- a C YUeTOM HEpABeHCTB

a1 d+1 -x)d
0<l—k<d~0umeem 0 <X -k
@ T

OKa3bIBAETCS PA3HOCTBIO MEXKJY LebiM umucaoM [ — k u 1poGbio

OB vexay 0 u 1, Tak uto “«:“ He € Z. 3HaunT, JOMylieHMe

an
HeBepHO M ymeepxdeHue 05 d + 1 moxe doKaano.

Eom d=2 ,170 d+1=2+1=3, Tak uTo TP
T0C/Ie/l0BaTebHBIE WIEHA TIPOTPECCHM JAIOT MDY JeleHiit Ha 3
nonapHo pasuumbie octatku 0, 1 1 2. T0STOMY OZIMH M3 HUX AaeT
ocTaTok 0, To ecTb Aenutcs Ha 3. Ho wien mporpeccuym — npoctoe
UMCAO M TIOTOMY MOXKeT DABHSTBCS TOMbKO 3. MeHbimit wie
3-2=1 HeBOIMOXEH, TaK KaK 1 He SIB/SETCS MPOCTBIM UHCIOM.
Cnenyomme unedbl 3+2=5u 5+2=7 - nNpocThie uMCIA,
MOAXOAAT. Jlanblie TMporpeccusi oGPbIBAETCS, TaK KaK7 +2 =9 —
cocrasHoe uncio. [Tonyyaem nporpeccuio (3,5, 7).

Tlyerb  d> 2.Paccmotpum  mocnefuue d- 1 WIeHOB
nporpeccyit. Tak Kak n > d, TO TIPOIPECCHs CONEPIHT He MeHblle
d+1 uwieHos, u Tpymma us mocteqHMx d —1 ee WieHOB
HQuWHAeTCs He paHblle UeM C TpeThero uiewa a+2d
(nponyckaiorcst He MeHee d +1— (d — 1) = 2 wienos). Iostomy
Bee nocieqHue d - 1 wienos Gonbuie d.Tlpu jenenuu Ha d - 1
OHM JIAIOT TONapHO PAMINUHbIE OCTATKH 0,1,2,...,d — 2, TI0ITOMY
OJIMH M3 HUX JIaeT ocTaToK 0, To ecTh Aenutcs Ha d - 1. Ho atoT
usten, Gy/Tyus TIPOCTBIM WHCZIOM, TATCS TObKO Ha 1 1 Ha ce6s, a
Ha MeHbulee uucao d — 1# 1 1eauThest He MoxkeT (y Hac d> 2 =
d- 1> 1). TlpoTMBopeusue o3Hauaer, uto d > 2 He MOXeT GbiTb.

Otger: (2,3), (3,5,7).

5.6.6

Kaxoe u3 uucen 2, 3, ..., 7 YMHOKAIOT Ha Kaxioe U3 uuces 13,
14, .., 21 ¥ Tepel KaKIBIM M3 TMOTYUeHHbIX IPOM3BENEHMI
IIPOU3BOBHBIM 0GDA3OM CTABSIT 3HAK IUTIOC WK MUHYC, TIOCIIe Uero
BCe 54 MO/YUEHHBIX Pe3yIbTaTa CKIAIBIBAIOT. KaKyio HaMeHBIIYIo
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X< a? 310 KycOK NapaGombl y = x? — 6x — 2 a® ¢ BeTBAMM BBEPX
C BepUMMHON B TOUKe ¢ aGCIMCCOfi x =3, MpU x = a? — KYCOK
napaGonsi y = x? — 10x + 2a® ¢ BeTBAMM BBepX C BepIIMHON B
TouKe ¢ aGcumecoii x = 5. Kycku napaGos CTHIKYIOTCS Py x = a? .

Bce BAPHAHTHI B3AMMHOTO PACTIONOKEHUS TOUEK ¥ = a?, x =3
M x = 5 noKasaHbl Ha puc.1.4. Tlo PUCYHKy BUIMM, uTO Npy a® < 3
M a’>=5 QyHKUMS MMeeT OJHY TOUKY OKCTPEMyMa — TOUKY
munHuMyMa. TIpu 3 < a? < 5 MMeIOTCS TPH TOUKM IKCTpeMyma —
IBe TOUKM MMHMMYMa M OJHA TOUKA Makcumyma. Hs
PaBHOCWIBHOI CHCTeMbI HepaBeHCTB V3 < |a| < V5 noayuaem, uto
ae(-V5 —V3) U (V3;V5).

orser: a € (-V5; —V3)u (V3:V5).

5.3.9

HalijiuTe Bee 3HAUCHMS TIAPAMETPA a, TIPH KAXKIOM U3 KOTOPBIX
ypasHenue

s
alx-3l=
Ha [POMEXXYTKe [0; +00) MMeeT POBHO 1B KOPHSI.

Pemene.

Bynem pemarb rpaduuecku. KOpHAMM YpaBHEHUS SBISIOTCS
aGCuMCCh ToUeK Mepecevenus Tpaduka GyHKwM y = alx — 3| n
tunep6ons y = —. TpeGyeTcss HAMTH 3HAUEHNS a, TPH KOTOPHIX
MMEIOTCS POBHO JIBe TOUKH TepeceueHs.

—a(x —3)npux < 3,
Tpadmk QyHKwM y = alx — 3| = a((xis))"ppup ;

3 JIBYX JIyuedi ¢ BepuinHoii (3; 0). TIpaBbiit 1 JeBbiii Tyun veior
yIoBble  KOI(QMUMEHTbl COOTBETCTBEHHO a M -a . Ilpn
BO3PACTAHMM @ OT —0 10 +90 NIPABbII /Iy MOBOPAUNBAETCS POTUB
UaCOBO/i CTPEIIKIA OT BePTUKATILHOTO MONOKEHNS TIO YIZIOM — 3 K
ocn abeuyee 10 BEPTUKAIBHOTO MOIOKEHUs T0f YIIOM g Tlpu
TOM JIeBbIii JIyd TIOBOPAUMBAETCA 11O UACOBOI CTPE/IKe, 0CTABASC
CHMMETPHUHBIM C TIDABBIM  OTHOCHTENBHO NPSIMOA X =3 .
Tunep6ona ¢ LeHTPOM (—2;0) COCTOUT M3 JIBYX BeTBel, OHa M3

* cocrouT
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Ero rpaduk T’ (puc.1.9) cOCTOMT U3 KycKa OKPYKHOCTH C; pajuyca
V5 ¢ uentpom (=1; 1) BHYTPM OKpykHOCTM C, pamuyca 1 ¢
LIeHTPOM B Hauazie KOOPIMHAT M KyCKa OKPYKHOCTH C; pajyca 1 ¢

LUeHTPOM (1; —1) BHe OKPYXHOCTH C,. Bce Tpu OKpyKHOCTH
TlepeceKaloTes B TOUKax
A= (1;0)uB = (0; —1).

TIpsiMast L umeeT yri0Boii KospULMEHT a i TPOXOMUT uepe3
Touky A. TIpM BOSPACTAHMM 3HAUEHMS @ OT —oo O +o OHA
[10BOPAUMBACTCS MIPOTHB UaCOBOH CTPEJKHM OT TOMOKEHNHS TOJ
YI7IoM — 3 K ocH aGemiee 210 MONOKeHHs! O YoM 5.

Puc. 1.9
TIpu —o < a < 0 npsiMasi L nepecekaet rpaduk I' B IBYX TOUKax
(B TOUKe A ¥ B TOUKe PaBOH MIOMYOKPYKHOCTH Cs ).
Tipy 0<a<1 , KOrA TNpsMas TOBOPAuMBAeTCs  OT
TOPU3OHTANBHOTO TONOKeHMS  ( a=0) BRIOUATENHHO 10
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pewmenus (x;y) v (y;x), T ecTb MpsiMasi [, TlepecekaeT rumepoomy
h, B Z1BYX TOUKax, a Bech rpadyyK H B 4 TOUKax;

NpM @=3  KBaupaTHoe YpaBHeHMe MMeeT OIMH Kopeib
t=x=y; pemenuem cucTeMbl (1) ABASITCS OfIHA Tapa (x;X), TO
ectb npsmas [, nepecekaer runep6ony h, B OJHOM TOuKe (TOUKa
Kacanmsi A Ha Guccextpuce 1 v 1l KOODIMHATHBIX YIJIOB), @ BeCh
rpadwk H B 3 TouKax;

MpM0<a<: KSaIPaTHOE YpaBHEHYe He MMeeT KopHeli,
cuctema (1) He COBMeCTHa, TO ecTb NpsiMasi [, He nepecekaer
rumepGony hy, a Bech rpaduK H NepecekaeT B 2 TOUKAX.

TMpsimast I, Ipu_ Beex a > 0 niepecekaeT Turepoony hy B BYX
Toukax (8o Il u IV KBajpaHTax). B 3aBUCHMOCTH OT 3HAueHMil
runepGony h, oHa MOXeT mepecekaTh B ABYX Toukax (B I
KBaJIpaHTe), B OJIHO/ TOUKe B (TOUKA KAcaHMsi) # He IepeceKar.
PaccMOTpUM riepeceuenite I ¢ hy:

2
{“‘y=§ a{x+}’

a [©3)
y=2 xy=
B COOTBETCTBIM ¢ Teopemoi BieTa mapa (x; y) SIBASIETCS peliteHyen

9TOM CUCTEMBI TOT/IA M TO/BKO TOT/IA, KOT/IA UMCIA X M Y SBASIOTCS

KODHSMM  KBAIPaTHOTO  ypaBemwns > —Zt+a=0. Ero

4-aa®
=

¥ OTpULATeIeH Py a > 1.

JMCKPUMMHAHT D
PaBeH Hy/lo IPU a
CrnejioBaTe/bHO,
npu a <1 KBajpaTHoe YpaBHeHMe MMeeT [Ba Pas/TMUHbIX
KOPHSIt = XM t = y; Tapa (x;y) SBASETCs pelieHneM CHCTeMbl (2);

BBHJIY CMMMETPUI CHCTEMBI OTHOCHTEIIBHO X My Tapa (; X) Toxke
SBSETCS e ellieHMeM, TaK UTO CHCTeMa (2) MMeeT /1B PasiuuHbIX
pewenns (x;y) u (y;x), To ecTb npsiMasi [, nepecekaer rumnepoony
h, B BYX TOUKax, a Bech rpadyK H B 4 TOUKax;

npu a =1 KBaIpaTHOe ypaBHEHUEe HMeeT OJMH KOpeHb
t =x=y; pemennem cuctempi (1) SBISETCH OfHA Mapa (x;x), TO
ectb npsimasi [, epecekaeT runep6ony h, B OJIHOM TOuKe (TOUKa

nil— 4a nonoxutenen mpu a <1,
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y+x=0,
a =0 cucreMa MMeeT BUJ xy=0 W UMeeT eIMHCTBEHHOe

pemenne (x; ) = (0; 0). TloaTomy J1aziee cumTaem, uto a > 0.
3apmauy Gyziem pemaTh rpauuecku (puc.1.52).
TlepBoe ypaBHeHMe PaBHOCHTBHO COBOKYTTHOCTH

3
[x+y——u,

x+y
Ee rpaduk L = I, Ul, npeAcTaBiseT coGofi mapy MApamiensHbix

3
MPSMBIX: MpsiMast [; C ypaBHeHMeM x +y = —, TIPOXOIMT uepes

Touky (~2;0) u (0; —2), mpamas I, ¢ ypasHeHMeM x +y =a -
uepes Touki (a;0) 1 (0; @) (NAPAVICBHOCTS CAEAYeT, HAIpPHMeP,
3 TOTO, UTO MPH TepeceueHii UX OChI0 ABCLYCC BHYTPEHHME
HAKpeCT ZIeKAILHe YIbl PABHBI 110 45°). [IpU BCeX 3HAUCHMSIX a T
TNpsiMble HAXOASTCS 110 pasHble CTOPOHBI OT Hauasla KOOPAMHAT, TaK

Kak —% <0 u a>0/(coBnacTb He MOIYT, TaK KaK PaBeHCTBO
_% = a npy a > 0 HEBO3MOXKHO).
Bropoe ypaBHeHHe PaBHOCHILHO COBOKYITHOCTH

wy=-a_[
Ao
Ee rpaduk H = hy U h, npecrasisier coboii napy mmepGon:
tunepGona hy ¢ ypasenmem y = —% ¢ setsam Bo Il u IV
KBaIpaHTax  rmepGona h, ¢ ypasHenuem y = & ¢ sernsvi 8 1 111
KBaJIpaHTax. PelleHusiMyu JIAHHO# CUCTEMBI SIBISIOTCS TOUKM (x;y),
B KOTOPBIX ITepeceKaloTcst 4sa rpadmka L vt H.
TIpsimast I, pM BCex 3HAYeHMAX a > 0 niepecekaeT runepsony hy
B ABYX Toukax (Bo Il u IV KBajpaHTax). B 3aBHCUMOCTH OT
3HaueHuit a runepbony h, OHa MOXeT repeceKaThb B JIBYX TOUKAX (B
111 KBaJIpaKTe), B OHOJ TOUKe A (TOUKA KACAHHS) 1 He TIePeceKaTh.
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&~ 4a="_- notoxuteren mpu a<1,

M oTpHuaTeNeH IPH @ > 1.

JMCKpuMIHaHT D =

PaBeH HyIIO IpK @ =
CriefioBaTesbHO,
npu a <1 KBajpaTHOE YDABHEHMe MMeeT [Ba PAsTMUHBIX

KOPHSI t = x U t = y; apa (x; ) SABJSETCS pelieHHeM CHcTeMbi (2);

BBUJIY CMMMETPUI CHCTEMBI OTHOCHTEIIBHO X My Tlapa (y; X) TOxke

SBSETCS e PellleHMeM, TAK UTO CHCTeMa (2) MMeeT /1B PasuuHbIX

pemmenus (x;y) ¥ (y;x),To ecTb npsiMasi [, llepeceKaeT rumepoony

h, B IBYX TOUKaX, a Bech rpadmK H B 4 TOUKax;
npu a =1 KBaIpaTHOe ypaBHEHUE MMeeT OJMH KOpeHb

t =x =y, pellenneM cuctembl (1) sBasercs oaHa mapa (x;x), T0

ectb npsmas [, nepecekaeT runepGoy h, B OJHOM TOUKe (TOUKa

Kacanusi B Ha Guccektpuce Ty 11 KOODMHATHBIX YIJIOB), @ Bech

rpadmk H B 3 TouKax;
npua > 1KBaIpaTHOE YpaBHEHMe He MMeeT KOpHeii, cucTeMa

(2) He COBMeCTHa, T ecTb MpAMast I, He NepecekaeT rumepsony hy,

aBech rpaduK H repecekaeT B 2 TOUKAX.

B COBOKYNHOCTH Bech rpadu L nepecekaet rpadyk H poBHO B

8 TOUKAX MPU TeX 3HAUEHUSX a, KOLAA TIpsiMble [y 1 [, TiepeceKaioT

4

>3 Urak, pamnas cucrema

a<l.

uMeeT poBHO § pemeruii npu 3 < a < 1.

rpaduk H kakias B 4 To\u(ax:{

Omser: $<a<1.

Bapuant 48
Haiiiute BCe 3HAUeHMs a, MPU KAXKIOM M3 KOTOPHIX CHCTeMa
'YpaBHeHMii

I(ay+ax+3)(y+x—a)
lxyl=a
JMeeT POBHO LIeCTh PellieHHii.
Pemennue.
W3 BTOPOro ypaBHEeHUst BUIMM, UTO IO/DKHO GbiTh a = 0. Ilpu
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Ipit MKCHPOBAHHOM SHANCHIN @ KOHSAMM OTHX ypaBHerii
SBATIOTCH ABCLYICCH TOUEK Mepeceuenus TPaQUKoB (yHKIit
y =Vrat = t2uy = b, e b IPUHIMAET Bee SHAUEHIS
w4 2mk (= 0,1,2,.),~ T4 2mm (m = 1,2,..), T+ 2m = 0,1,
MHOXeCTBO KOpHeli MCXOJIHOTO YPaBHEHMsi TOyUnM, coGpan
aGeyceh! Touek mepeceuenus rpaduKka QyHKIMH y = Viral — €2 co
BeeMt MMM y = b. [109TOMY ceMefiCTBO mpaMbIX y = b BMecTe
¢ rpaduKoM y = Vrat — t2 MOKHO Pa3MeCTUTb Ha OJJHOM PUCYHKe
(prc.1.48).

Tpu y 2 0 ypaHeHne y = Vrat — t? PaBHOCWIBHO YPABHEHMIO
y=mt-t? o ?-mat+y’=0 o 2-2aT+G)?+y =
G e (=52 +y*= ()% A 910 — ypaBHEHHe OKPYKHOCTH
°;0), TaK uto rpagmk y = Vmat — 2
IpejicTaBSeT coGOf BepXHIOW MOOBIHY TOf OKPYKHOCTH.

Ha pucynke u306paxkeHbl NpsiMble y = b IPU BO3pacTaloOmMX
snavenmsx b= %, m, 57" KOTOpble TIO/IYUAIOTCS  COOTBETCTBEHHO
mpu n=0k=0m=1 OTMeTHM, UTO KOHIbH JMAMETPa
OTYOKPYKHOCTH COBMZIAIoT ¢ KoHLaMy OJI3.

pamuyca r= "—Z“c LEHTPOM
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Tlpu a, = 1 umeem 286 — a, = 3m = m = 95, by = 2m = 190,

a, = a, + by = 191. Tlonyuaem nocrefiosatenbHocTs 1, 191, 286,
VAOB/IETBOPSIONLYIO YCIOBHIO JafAH.

Ham 1oBeszio — HeT HeoGXOIMMOCTH PACcCMATpUBATh Apyrue
3HaueHust n oT 4 10 10, TaK KaK OTBET MO/My4YeH: a; MOXeT
TPUHMMATh HaMMeHblllee 3HaueHue 1 npun = 3.

Otper: a) Hanpuwep, 1,49, 73, 85, 91, 94. 6) Her. B) 1.

Tpumeuanue. B cGOpHIKe OTBeT B) 2 HempaswTbHB.

Bapuaut 8

KoHeuHasi BO3pacTaioliasi MOCAEN0BATENBHOCTh @y, Ay, ...,y
COCTOMT M3 n>3 HATYPAIbHBIX UNMCe], NpUUEeM TIpU  BCex
HATypa/IbHbIX k < n — 2 BbITIOJIHEHO PAaBEHCTBO

4ayyp = Syyq — Q.

a) TpuBeLITe NPHMeP TAKOi 110CTEI0BATeNBHOCTH IpH 1 = 5 .

6) MoxeT /i B TaKoii 0C/IeJOBATe/ILHOCTH TIPH HEKOTOPOM 1>
3 BBINOMHSATHCS PABEHCTBO

3a, = 4a, — a,?

B) Kakoe HauMeHbllee 3HaueHMe MOXeT NPUHUMATD a, ,
ec a, = 283?

Pemenne.

TonpoGyem  momyuuts  opMyly An n—ro WieHa
noc/eioBaTeIbHOCTH. Miveem

apyy = T o St 2 42 (@ - 0) D
sz = Qs = (@xrs — )-

TIYCTh @y — g = by (0 yCAOBMIO by > 0 ). Torma byyy = 5 by, TO
€CTb MO/YUIIACh TeOMETPHUECKasi MPOIPECCHst 13 HATYPATBHbIX
umcen (by) C MepBBIM WIEHOM b, = a, — a; ¥ 3HAMeHaTeleM q =
CBSXEM ay, C 9T POrpeccueii, y1si Uero NpeJIcTaBUM €ro B Bujie
@y = (@) + (a2 = ay) + (a3 = @) + -+ (An-1 = An2) + (@ = A1)
(ecnM OTKpOEM CKOOKM, TO KAKOe MOOKHTEIbHOE WHCIO,
HauMHasi ¢ NepBoro, YHUUTOXKUTCS € OTPULATENbHBIM UUCIOM B
caieftyionieii ckoGKe, OCTaHeTCs! TO/IbKO NOCIe/IHee M0JI0KUTeTbHOe
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xy =

BTopoe ypaBHeHMe PaBHOCIBHO cosoxynnom[

" Ee rpaduk H=h, Uh, npeicrasiser coGoii mapy

TymepGon: rimepGona hy ¢ ypasheniem y = —% ¢ sersavm 5o Il i

CBeTBAMM B [ 1

IV kBanpanTax 1 runepGona h, ¢ ypaBHeHneMm y
11T kBajpanTax.
PelleHMAMM [IAHHOi CHCTeMbl SBASIOTCH TOUKM (x;)), B

KOTOPBIX NlepeceKaloTcsi /1Ba rpacmka L u H.

TIpsiMasi I, Mpy Beex 3HAUEHMSIX a > 0 MepeceKaeT rumepGony hy
B ABYX Toukax (Bo II u IV ksajpaurax). B saBucumoctH ot
3HAUeHMIE @ TUNepGoTy h, OHa MOXKET TIepeceKaTh B IBYX TOUKAX
(8 III KBajpaHTe), B O/IHOH TOuKe A (TOUKa KacaHus) M He
IepeceKaTh. PaccMOTpUM repeceuete Iy ¢ hy:

- {x +y=

xy=a
B COOTBETCTBHM C TeopeMon Buera napa (x; y) IBASeTcst pelieryem
9TOi CHCTEMbI TOTAA  TONBKO TOTZA, KOTAA WHCHA X Y SBASIOTCS

:

()

KODHSMM  KBAZIpaTHOTO  ypaBHemus -+ t+a=0. Ero
L m’

AnCkpUMIHAHT D = = — 4a Tono)uTeNeH npy a < 3/2,

paBeH Hy/io Tpu a = /2,25, owuua'renen npua > 3/2,25.

Crneniosate/bHO,

npu 0<a<3/225 KeagpaTHOe YpaBHeHMe MMeeT JBa
PasIMUHBIX KOPHS t = X Mt =y; napa (x;y) ABASETCs pelleHHeM
cuctembr (1); BBMAY CUMMETDUM CHCTEMBI OTHOCHTENTBHO X iy
napa (y;x) Toxe SIBISETCS ee peleHUeM, Tak uTo crctema (1)
JMeeT J1Ba PASTUUHBIX Pelllenust (x;y) U (y;x), To ecTb npsmasi Iy
nepecekaeT rumepGony h, B ABYX TOukax, a Bech rpaduk H B 4
TOUKax;

npu a = 3/2.25 KsaapaTHOe ypaBHeHMe MMeeT OJMH KOpeHb
t =2x = y; pemenuem cycTems (1) SBASICTCS O1HA MAPA (x; X), TO
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MMeeT XoTsi Gbl OJIMH KOpeHb t > —1.

Pemaem rpaduuecku,
paccMaTpMBas JIaHHOE  ypaBHEHUe
Kak ypasHeHMe Buma f(t,a) =0 c
JBYMS  HEM3BECTHBIMM ¢ M a.
MHOXecTBO ero pemenuii (t,a) Ha
KOOPJAMHATHOI mwiockoctH  Ota
aBAsieTcst rpadyMkoM ypasHerus. Tipy
(MKCHpOBAHHOM  3HAueHMM a = k
nonyuaercs ypasHenue f(t,k) =0 ¢ Prc.1.38
OIHUM Heu3BeCTHbIM t. Ero KOpHAMM SIBASIOTCS TepBble
KOOPAMHATHI pelienuii (t, k) ypasuenns f(t,a) = 0. Ha puc.1.38
TOKAa3aHbl KOPHM ty, t, t;. KONMUECTBO KOpHEli PaBHO KOMMUECTBY
niepeceuennii rpaduka ¢ npsmoii a = k.

MiMeloTcsi 4 BADUAHTa PAaCKPHITUSI MOLY/Ieli B ypasHeHuu (1).

2t—az0, (A2
%ed {

¢~ yro, copepKauutii IONOKHTEIbHYIO

t+2a20 Tlaz—;
nonyoch Ot.

2t—a<o0, _[(t>2
Va [r +2a30 @{ﬂ >-f - YIOII, COfIe KA TIONOKHMTENbHYIO
nonyoch Oa.

2At—a<o0, _[T>2
V- [; +2a<0 {,, < _; — YroJI, cofiepauuii OTPUILATeTbHYI0
Tonyoch Ot.
viErEly il QT pr——

*lt+2a<0 T la<—3 yro, cofepxany UL 110

nonyoch Oa.

amen ypasieriite (1) Ge3 Moy/efi B K0/ 0G/ACTI.
Vp2t—a-t-20=t?ea=-3(>-1),
Vy-2t+a-t—-2a=t’ea=-t>-3t,
Vi-2t+a+t+2a=t’ea= i(tz-v»r),
Vg2t—a+t+2a=t2ea=t>-3t
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a) MOXET /1M CyMMa BCeX OCTABIMXCS Ha JOCKE wuicen
paBHATHCS 20, €CIM CHAuaZa MO OfIHOMY Pasy GbUIM HATMCAHB
wicna 2,3,4,5,6,7,8,9,10, 11, 12,132

6) MOXeT /i Ha /I0CKe OCTAThCS POBHO /IBA UMCIA, PAsHOCTh
MEXIY KOTOPHIMM PaBHA 45, €Cii CHAYA/A TI0 OJIHOMY pasy GbiI
HaNUCaHB! BCe HaTypaIbHble WMCAa oT 103 /10 208 BRIIOUNTENHHO?

B) M3BeCTHO, UTO Ha JIOCKe OCTAJOCh POBHO JBa UMC/A, a
CHAuaza 110 OIHOMY Pasy GbLIM HATACAHbI BCe HATYpATbHble WHCAA
ot 103 1o 208 BKMOUMTebHO. Kakoe HanGoblee 3HAUCHNE MOXKET
TIOTYUMTBCS, €CIM TIOATHTD OZIHO M3 OCTABLIMXCS! UMCel Ha BTOpoe
M3 HUX?

Pemenmne.

TIpHBIeYeM U3BECTHYIO TEOPEMY O e eHI U € OCTATKOM:

Kakosbl bl Hi GblIM LieJoe UMCIO a M Liejoe uucio b # 0,
BCET/Ia BO3MOXKHO, ¥ IPUTOM eIMHCTBEHHBIM CIIOCOGOM, Pa3JieIuTh
@ Ha b ¢ OCTATKOM: HalTM TaKue JBa LEIbIX g (YaCTHOE) M 1
(ocTaTok),uto a = bq+r, 0<r < |b|.

Hcnonb3yeM OCTaTKM UMCe NIPU JeieHuu Ha 5. TlyeTb (m,n) —
ctupaemast mapa wicen. Torma m=5q,+1y,n=5q; +15 1€
41027373 € Z, 0 <71,,7; < 4. CyMMa CTHPAEMOJi apbi paBHa

m+n=5(q +q) + (1 +13).
Tlo ycnoBMIO m +n i 5, 3HAUNT, U 1y +75 1 5
(3mech monb3yemcsi Tem, uTo ecma,b € Z,aic, bic, Toa+b
Otciona crefyer, uto ecau cymma S=(a+b)ic M onHO M3
CllaraeMbIX a i ¢, TO M BTOPoe claraemoe b i c. 30 MOTOMY, 4To B
cymme b = S + (—a) 06a cr1araeMbIX Halle10 Ie/ISTCS Ha ¢).
Tak KaK 0 <r, +71, <8, T0 MMGo 1y + 71, =0, Mbo ry +1, =5. B
nepBoM cayvae ry =r, =0, BO BTOPOM C/yyae MMeeM BapMaHThI
(r.1) = (1,4),(4,1),(2,3),(3.2), W — Ges yuera mopsyka —
BapuanTsi (1,4) 1 (2,3).

HTaK, CTMPAIOTCS Maphl Wcell, MMEIOUME Taphl OCTATKOB
0, 0),(1,4) u (2,3).

a) CocTaBym TaGauity (TaG.2.15), PACIONOKUB JaHHbIE UHCIa
B CTO/IGLBI 110 MX OCTATKAM MPH Je/IeHNH Ha 5.
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ay=a, +3b (1 - (;)’) =a,+2b,
MoxHO B3STh /M0G0 HaTypalbHOe uUMCIO ay =1 M ymoboe
HaTypanbHoe WHCIO by, KpaTHoe 9. Hampwep, a, = 1, b, = 27.
Toraa
ay=ay+by =28, a3 =0, +3b, = 46,0, = a, + b, = 58.
Tonyumrach mocTeR0BaTeNbHOCTS 1, 28, 46, 58.
6) Jlonyeru, uTo a, = 3a; — 2a,. ITo opmyzie (1)

a +3b, (1 . G)'H) =
e

TloacTaBum a, = a, + by, Torga 3b, (1 - (;) ) =3b,. Tak Kak

a, — 2a;.

-1 n-1
3b,%0, 10 1— (g) =1e (g) = 0. HO 5T0 HeBO3MOXKHO.
OTBeT: He MOXeT.
1
B) o dopmyre (1) ay = a;+ 31;,(1 - ) = a,+3b,—

o,
P

—

TaK Kak € N, To by Haueso fenmTes Ha 3™ 2:
b, =3"%m npn HekoTopoM m € N.

BBISICHUM IPaHMIL, KOTOPYIO HABEPHSIKA He MOXeT TIPeB3OiTH
n — UMCIO WIEHOB Toc/lefoBaTenbHocTH. M3 mociemnero
PaBeHCTBA BMAMM, uTO by =3""2 C Jpyroii CTOpOHBI, by =
a,-a, < a, < a, =667. TlosToMy 3"~2 < 667. VuuThiBasi, uTO
GmuKajimeii K uMcly 667 (CBepXy) CTEMeHblo UMCAa 3 ABASETCS
36=729, mMoxeM 3amucaTh 3"2<729, To ecTb 3"2< 36
Otcioga criefiyer, uto n<8 en<7. MHrak, n He Moxer
1PeB30JiTH 7, 1 IOCTATOUHO TlepeGpaTh clyuan n = 3,4,5,6,7.

n=3.b,=3m, a;=a,+3b (1 - (3)2) =a,+b,
667 = a, + 5m < 667 — a, = 5m.
HauMeHbIIMM 3HAYEHMEM a;, DU KOTOPOM DAsHOCTb 667 — ay
KparHa 5, spseTs a, = 2.
OCTaztoch NPOBEpHTH, He TIOMYUHTCA JH MeHblllee SHaueHMUe

@y = 1 TIpY PYTUX 3HAUSHNAX n.
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3HAUAT, MAKCMAZBHO — BOIMOKHOE  WACIO  WIEHOB
noc/lefoBaTenbHOCTH n = 84. Hamit yxke (akTiueckst noctpoena
MOAXOAAWAs TOCTe0BATeNbHOCTb € n = 84 WIeHaMM, TaK Kak
napameTpbl a, 1 by opmysbi (1) MOXKEM Terepb yKasaTb:

by=m—1=42-1=41,a,= ;42 +3-42+999 = 138,

@ = gy =179

@y = ag, =138

1
I
|
|
1
|
|
t
|
T
-

2
x =425
Puc.2.22

Haua roc/e/l0BaTebHOCTb 3a1aeTcst hopmyoit
) 3 x
L +(41 +E)k+ (138 - 41~ 1) = = K" + 425K + 96.

Piic.2.22 WITIOCTPUPYET NIOCTPORHHYIO TI0CTEI0BATeLHOCTb.
Orser: a) Hanpiwmep, 2,4, 5, 5, 4. 6) Her. 5) lIpun = 84.

Bapuanrt 32

Tlyctb ¢ - HaumeHbluee oGuiee KpartHoe, d — HauGonbuMii
O6IMii JIeTUTeN, HATYDATBHBIX WMCET x M Y, YAOBNETBOPSIOUX
PpaBeHcTBY 7x = 16y — 73.

) MOXeT 211 § GbITh paBHbiM 2042

6) MoxeT iu g GbITh paBHBIM 2?

B) Haiinte HanMeHbllee 3HaueHMe % .
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BBIYNCI TAKYIO e PA3HOCTD.

a) TIpuBe/MTe IPHMEp TAKOJ MPOTPECCHH, €CH BO BTOPOii pa3
PasHOCTb OKa3a1ach Ha 48 GOMbllle, UeM B epBbIi pas.

6) Bo BTOpOJi pa3 pasHOCT OKasajach Ha 1440 Gosble, uem B
Mepsbiii pas. Mora oM MpOrpeccusi cHauata CoCTOSTh M3 12
usIeHoB?

) Bo BTOpOIi pas pasHOCT OKasaiach Ha 1440 Gorbie, uem B
TepBbifi pas. Kakoe HauGObliee KOMHUECTBO WIEHOB MOIIO GhITh B
nporpeccuu cHauana?

Pemene.

0GO3HAUMM ~ WIEHBI MPOTPECCHH Gy, y,...,an. TaK  Kak
nporpeccisi Bo3pactaer, To ee pasHoctsd 2 1.  Ilycth S, =
a,+ a,+ -+ a,— TNepBOHAuaIbHAs CyMMa [POTPECCHi, S, =

@+ @+ + @y + Qyyy — HOBas cymma. Torzia nepBoHauaibHO
BBIUNC/ICHHAS PA3HOCTD PABHA
S2—(a}+ a3+ +a}),
2 BHOBb BHIUMC/IEHHAS PABHA
S —(a}+ a3+ +aj+ak,y).
Hac MHTepecyeT pasyiia 5THX pasHocTedt
R=S}— (¢ +a} ++ah+ak,) = (52— (e} +af ++a}) =
3= ST = a1 = (S2=S)(S2 +51) — @iy =
a, +a,
ni1(251+ Ann) = @iy = 251004y = 2= Ny =
(a, + (@, + (n = Dd)n(ay +nd) = (2a, + (n = Dd)(a, +nd)n =
R = (2a, + (n — 1)d)(ay + nd)n. )

a) TonpoGyem a, = 1, d = 1. Torga
(1) =48 = (2+@m-1D)1+n)n & (n+1)%n =48, Mogxomur
3Hauenye n = 3. Ilonyuaem mporpeccmio 1, 2, 3.  PasHoCTh
KBaZIpaTa CyMMbl M CyMMbl KBAZpaToB papHa 36 - 14 = 22. Ecnn
1106aBuTh uncio 4, TO pasHocTh Gyser pasHa 100 - 30 =70, uto
POBHO Ha 48 Gotbine, uem GbLTO.

6) (1) = 1440 = (2a; + (n — 1)d)(a, + nd)n. Tlo ycnoBuio
a;20,d>1, nodToMy 1440>(2-0+(n—1)-1)(0+n-Dn=
(n-1)n? = 1440 > (n—n?. Eom n=12, TO NPUXOIUM K
npotuBopeunio: 1440 > 1584 . 3Haunt, 12 WICHOB B HAu&IbHOI
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aas2 ads2
M1z g 3002
S¥ 23

Temeph  MCTIONb3yeM  HepaBeHCTBO (2): o

ate a2
Tlonyuwioch HepaseHCTBO 15 = f(d), the f(d) =3+ 1;11?:
x=10 QyHKUMS ~ HempepbiBHOrO  aprymenta f(x) =3 +3;7
BO3pACTAeT,  TOCKOZBKY ee MpoussomHas f'(x) = (32‘1“)2 >0

Toatomy
o
1

d210 = f(d) 2 f(10) =2 (amnoch uncro m=2).  Hrak ,
ate 7

bra =21
ate

Hanvenbiiee  3Hauerie 2 pobb o JelicTBUTenbHO

NPHHHMACT: MOXHO MOZO0PaTh wicra a,b,c u d. Tlo xomy

PellleHMsl UCTIONb30BAMM HepaBeHcTBa b < 32 i d > 10, nooTomy

ate _7
Bo3bMeM b = 32, d = 10. Hyxio Bhnonnenye papencrsa fo =7,
ate _7

=2 o a+c=158. Buibupaem

a23b+1, T0 ecTb a297uc26d+1, T0 ecTbc 2 61. Kak pas
HoAXoAAT @ = 97 ¢ = 61 (8 cymme maioT 158). TIpu BEIGPAHHBIX
atc _97+61 _ 79

smatesnins b d moayvaen 15 = %

VITaK, 1poGh £ IPUHMMAET HaHMeHbillee HaueHHUe = Iy
a=97,b=32,c=61,d =10.
Orger:a) Jla, Hanpumep, ecimm a=14,b=19,c=21d =
76. 6) Her. B) 7.

TO  ecTb  paBeHCTBa

Bapuant 36

a) Tlpusenute MpuMep TAKOTO HATYPAJIbHOTO UHMCZA M, UTO
umcnan? u (n + 16)% JAIOT OIMHAKOBBIN OCTATOK MPH JIe/eHNM Ha
200.

6) CKOZIBKO CYIeCTBYeT TPEX3HAUHBIX UHCE/I n C YKAJAHHBIM B
TYHKTe a) CBOJICTBOM?

B) CKOMbKO CYIIECTBYET /IBYSHAUHBIX WHCEN m, JUIsl KAXJIOTO M3
KOTODBIX CYHIECTBYeT DOBHO 36 TPEX3HAUHBIX WMCeN n, TAKMX,
uTo n? M (n+m)?AA0T OIMHAKOBBI/ OCTATOK MPH JENeHNN Ha
200.
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Zi2
2+ 2mn (m =

51
6
™

FHamk (k=012

+2m(n=12..),

MHOXECTBO KOpHeii UCXOJHOTO YPaBHeHMsl IOTYuuM, coGpas
abcuccsl  ToueK  mepeceueHms  rpadMka  yHKumm
y = Vax—x7 =77 co BeeMi TpAMBIMH y = b. TIosToMY ceMelicTBo
npAMBIX y =b BMecTe ¢ rpaduKOM y = Vax —xZ — 2 MOKHO
PA3MeCTHTh Ha OJIHOM PHCYHKe.

Hpu y>0 ypaswenme  y=vVax—x?—m? PaBHOCWIBHO
ypaBHenuio  y? = ax —x? — s Poatyl=-m o
xZ—2x§+ﬂ72+yZ -1 o (x—%)z+y1=#.A3Tuf

i

ypaBHeHHe OKPYXKHOCTH pajyyca R = € LleHTpoM (g; 0), TaK
uro rpaguk y =Vax —x? —m? npeactasiaser co0oii BepXHIOW
ONOBUHY 9TOM OKpYXHOCTH. KOHIIbI €e IMaMeTpa COBMAAloT
KoHuamu O713.

3flech TpUBEJeH PUCYHOK Ans ciyuas a >2m (puc.1.49) B
Clyuae @ < —2m PUCYHOK CHMMETPUUEH OTHOCHTENIBHO OCH Oy
(Tonbko KOHIbI OJ[3 PacrionaraioTcsi B TOM ke TOPSIKe).

W300pakenbl mpsiMble y =b MPH  BO3PACTAIONX  3HAUHHSX
o

=, =, KOTOPble MONYYAlOTCA  COOTBETCTBEHHO  MPK
k=0n=1m=1.

Korga pamuyc R < g
OniHOI mpsiMoli cemejicTBa y =b. TIpu R =

TIOZIYOKPYKHOCTb  He TlepeceKaeT Hit

OHa  TepeceKaer

z
npsmyio y =2 B oaHoii Touke (kacaercs ee). Ilpu Z<R< L:

i o
nepecexaer npsmyioy =2 B aByx Toukax. Ipu R = 2 nepecexaer

npsmyio y =2 B nByx Toukax M mpsmyio y =T B omHofi Touke
(kacaetcst ee). TIpM JaibHelieM BO3ACTAHMM PAMyca R UMCIO

TOUEK NepeceterHs oMYOKPYKHOCTH C CeMeficTBOM NPAMBIX y = b
HeOorpaHNUeHHO yBe/lnuuBaeTcsi. /leiaem BbIBO/: POBHO JiBe TOUKM
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Tlyets A = (xo; yo)- Tak Kakx <1, Toy = |x2 = 8x + 7| = x?
8x +7. YII0BOii Koa(pUIMEHT KacaTenbHOl K rpaduky T pasen
'(xo) = 2xo — 8. OH paBeH YII0BOMY Ko5pdUIMEHTY —2a Npsvoli
Ly: 2xy — 8 = —2a. OTc051a a = 4 — x,. Touka (xo; Yo) 1€XUT M Ha
rpaduke T, M Ha TPAMOIi L,, MODTOMY SIBASETCH pelieHueM

2
ancremst {0 =8 o 4 7
x2—8xg+7=—-2(4—xo)x, © xZ=6 . BpiGupaeM 3Hauenue
Xo=—V6<1. Haxomum, uTO NpsMas 3aHMMAeT NOJOXeHUe
KacatebHoi L, npn a = 4 — (=V6) = 4 + V6.
Omer:ac (2 4+6).

Otcioma  monyuaem  ypashetiie

5.3.7

HaiijuTe Bee 3HAUEHJS APAMETPA @, TIPH KakJIOM 3 KOTOPBIX
byHKIMS

f() =22 —2|x - a?| - 6x
MMeeT XoTsi Obl OJIHY TOUKY MaKCHMMyMa.
Pemenue.
Byiem pemarh rpaduuecku. Hamimem BbipaxeHye uis
dynkupm Ges mopyns:
_(¥*+2x-2a’-6x=x’-4x-2a’ npux< a*,
[(X)'{x2—2x+2az—5x:x1—ax+z(ﬂ npux> a?.
Tpad¥K yHKIMI COCTOMT 13 KycKOB  ABYX mapaGor. Ipu
X < @23T0 KycoK mapaGobl y = x? — 4x — 2 a? ¢ BeTBAMM BBEPX C
BepUIMHOJ B TOUKe ¢ aGCLMCCOii X =2, a Mpu x = a? — KYCOK
napaGonbl y = x? —8x +2a’ C BeTBMM BBEDX C BePIMHOM B
Touke ¢ abGeuuccoit x = 4. Kycku mapaGosn CTHIKYIOTCS B TOUKe €
aGewyccoii x = a?.

Bce BapHaHThI B3AMMHOTO PacrioioKeHust Touek x = a?, x =2
¥ x = 4 noKa3aKB! Ha puc.1.3. TIo PUCYHKY BIIMM, uTO pH a® < 2
M a? =4 QyHKUMS He MMeeT Touek Makcumyma. Ilpu 2 < a? <4
JMMeeTCs! 0jTHa TOUKa MaKCHMyMa. 13 paBHOCHIIBHOM CHCTeMbI
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OHO 03HAYAT PABEHCTBO yHKII
f(®) =3VEZ+9 u g(t) = 2|t - 2al = 11]¢| + 5a - a®.

Tpoussoaunas /’(z):z—,"_ oTpuuatenbHa mpu t<0 u

Vs
nonokurenbHa npu t>0 . Ilostomy f(0)=9 sBasercs

HaUMEHbIIMM 3HAUeHyeM GYHKIN Ha POMEKYTKe (—co; +o0).

Paccmotpum  QyHkumio g(t) npu t <0 u t>0. Bymzem
MHTEPECOBaTbCst ee BO3PACTAHHEM M yObIBAHMEM.

Tpu t<0 wumeem g(t) =2|t—2a|l+11t+5a-a®> . B
3aBUCUMOCTH OT 3HaueHus a OymeT t—2a <0 wm t—2a=0.
CooTBeTcTBeHHO OymeT g(t) = -2t +4a+ 11t + 5a —a
9a - a? win g(t) =2t—4a+11t+5a—a®> =13t +a
3naunt, rpaduK mpeicTaBiseT coGofi  uacTh TpAMOi
TIOMOKHMTEBHBIM YIOBBIM Kod(duimenToM k = 9w k = 13, Tak
uTo yHKIMS g(t) HA IPOMEXKYTKe (—co; 0) BO3PACTACT (PH JI06OM
3HAUEHUN a).

Tpu t>0 wumeem g(t) =2|t—2a|-11t+5a—a®> . B
3aBUCMMOCTM OT 3HaueHusi a Gyaer t—2a <0 wm t—2a =0.
CootsercTBeHHO Oyaer g(t) = —2t + 4a — 11t + 5a — a® = =13t +
9a—a? wm  g(t) =2t—4a—11t + 5a —a®> = =9t +a — a>.
3naunt,  rpadWK mpeacTapiser coGoii uacTh TpsMOf C
OTPUIATENLHBIM YIIOBHIM K03hduipentom k = —9 wm k = —13,
TaK uTo (yHKMs g(t) Ha TpOMeKyTKe (0;+co) YObIBAET (TIPH
0GOM a).

Jlenaem BbiBoj: g(0) = 4lal + 5a — a? sBAsETCH HAMGOABIIUM
3HaveHueM QYHKIMM g(t) Ha IPOMEKYTKe (—oo; +00).

VpabHenue uMeeT XoTs Gbl OJMH KOPeHb, KO Ipaduki
byHKUMiH £(t) U g(t) MepeceKatoTes XoTs Gbl B OHOI TOUKE, a 3T0
JMMeeT MeCTo TOrZia M TOMBKO Torda, Koria g(0) = £(0), To ecTh
xorma  4laj+5a—a?29 . IT0 HEPABEHCTBO PABHOCWILHO
COBOKYNHOCTH

a<o,
{nz—a+‘75ﬂ,
[ a>0,
a?=9a+9<0.
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npou3BeJieHye cieBa KPaTHO 25, IO3TOMY B HeM MPUCYTCTBYIOT 10
KpaiiHeit mepe mBe umdpsl 5. Ilpu nepectaHoBke WMPpP M B
TIPOM3BE/ICHUH, M B CYMMe Pe3ybTaThl He MeHSIOTCSI, M0ITOMY
MOXEM CUMTaTh, UTO TepBble JBe WMdpbl pasHbl 5. Torma
25cd =50(10 + c+d) & cd=2(10+c+d) . Bumum, uro cd
KPATHO 2, TaK UTO XOTsi GbI 0/1Ha M3 UGP ¢ 1 d ueTHast. ITycTh 970 c.
TepeGepem ueTHbie wdpsi ¢ = 2, 4, 6, 8.

Ecmmc =2,102d =2(12 +d) & d = 12 + d, UTO HEBO3MOXKHO.

Ecmc=4, 10 4d=2(14+d) o 2d=14+d o d = 14,ut0
HEBOIMOXKHO.

Eom c= 6, 10  6d=2(16+d) 3d=16+d od=
8, IOIXO/UT.

Ecmt c= 8, To 8d=2(18+d) = 4d=18+d =d =6,
TIOIXOZIUT.
Tonyuwin Ba  ueTHIpexsHAuMbix uMcia 5568 M 5586,
YAOBNETBOPSIONIME YCIOBMIO: Tpou3BefieHne uudp pasHo 1200,
cymma uudp paBHa 24, 1200 = 50 -24. Bce Apyrie MMelompecs
TAKMe UMCAA OTMUAIOTCA TOTBKO pacrionoxenyem widp. Bee ux
MOXKHO TOJYUMTh TIepecTaBAss uupbl B uncte 5568. Togcumraem

KO/IMUECTBO BCeX TaKMX UMcell.
5568, 5586

LIcppbI 5 CTOST psizioM: Issss, 8556

6855, 8655
5658, 5856

LIchpbI 5 CTOST BPO3D: {5685, 5865
6585, 8565
Bero 12 uicer.

Orset: a) Hanpumep, 2529. 6) Het. B) Unucio 5568 u Bce
uMCIa, TOTyuaeMble M3 Hero NepecTaHoBKo# wup (scero 12
uncen).

5.6.17
Tpu uMcTa HA30BEM «XOpoIeii» TPOMKOM, eCIu OHU MOTYT
GbITh JUIMHAMM CTOPOH TpeyroibHuka. Tpu umcaa HasoBéM
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Puc.1.52
PaceMoTpiM niepecevere [y ¢ hy:
x+y=-— o
T {x +y=-2, (1)
y=% xy=a

B cootBeTcTBMM € TeopeMoii Bueta napa (x; y) iB/sieTcs pelienuem
9TO/i CHCTEMBI TOTIa M TOMILKO TOTA, KOTAA WHC/A X 1 Y SBISIOTCS]
KOPHSIMM KBa/IPaTHOTO YpaBHeHUs!

+2t+a=0.

Ef0 JMCKpUMUHAHT D == —4a =725~ NOMOKMTEIeH  mpu
a <3225 pasen mymo mpu Y2251 otpumatenen npu
a>3/225.

CnejtoBaTe/bHO,

npu  0< a<3/2,25 KsajpaTHoe ypaBHeHMe WMMeeT Ba
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Ha 3.
OCTaTOK 0 1IpH J1e/IeHuu Ha 3 MMeloT 3 uHca.
Ocrarok 1 umeloT 3 umcra.
Ocrarok 2 uMeloT 4 umucia.
C octatkamu (0, 0) MOKHO cTepeTh 1 mapy uucen. C ocTaTKamy
(1,2) MOXHO CTepeTh 3 mapbl. ECIU MX Bee CTepeTh, NpH /i000M
BapMaHTe OCTAHETCS He CTEPTHIM OJHO UHCII0 ¢ OCTATKOM 0 ¥ OZIHO
UHMCA0 ¢ 0CTATKOM 2. Mbl 0CTABUM 6 1 5. CyMMa OCTABIIMXCS UMCes
GygeT paBHa 6+ 5 = 11. OTBET: MOXeT.

6), B) TlOBTOpsIeTCs pellieHye BapuaHTa 23 NpU JMAiasoHe
uncen 100 - 151 smecro 200 - 299.

Orser: a)Jla. 6) Her. B)1,5.

Bapuanr 25

Ha rocke GbUT HANMCAHbI HECKOJIBKO Le/IbIX uncest. HecKombko
Pas ¢ IOCKU CTUPA/IM 110 IBA UMCA, CYMMa KOTOPBIX IEMTCA Ha 3.

a) MOXeT MM CyMMa BCeX OCTABHIMXCS HA JIOCKe uycer
PaBHSITHCS 13, eClM CHAualIa 10 OJIHOMY pasy GbLIM HATIMCAHbI
uncna 1,2,3,4,5,6,7,8,9,10?

6) MOXeT /i Ha JI0CKe 0CTAThCS POBHO /IBA UMCIA, PASHOCTH
Me3XJIy KOTOpbIMM paBHa 21, ecly CHauaza 1o OfHOMY pasy GbLI
HAIMCAHBI Bee HATYpa/lbHbIe Uica oT 140 0 191 BRIIOUMTENbHO?

B) M3BecTHO, UTO Ha JIOCKe OCTAJOCh POBHO [BA UMC/A, a
CHAYAIA 110 OTHOMY Pasy GbUIM HANMCAHBI BCe HATYPAIbHbIE UMl
ot 140 f10 191 BRmOuMTebHO. Kakoe HauGoblee 3HAUEHNE MOKET
TOMTYUMTHCS, €CIIM TIOJIETUTh OJIHO M3 OCTABIIMXCS YMCe]T Ha BTOpPoe
U3 HUX?

Pemenmue.

TIpHBIIeYeM U3BECTHYIO TEOPEMY O ZIe/IeHIH C OCTATKOM:

Kakosbl Gbl HM GblIM LieJoe UMCIO a M Liejoe uucio b # 0,
BCET/Ia BO3MOXKHO, ¥ IPUTOM eIMHCTBEHHBIM CTIOCOGOM, Pa3JieluTh
@ Ha b ¢ 0CTaTKOM: HalfTH TaKye JBa Le/bIX Uucia q (YacTHoe) U r
(octatok),utoa=bq+r, 0<r < |b|.

HcronbsyeM ocTaTKu umucen npu aenenuu Ha 3. Ilycts (m,n) -
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3HaveHue b, Toxe KpaTHoe 8, i uToGbl GbI0 a < bua+b < 120.
IMeeTcs OjHO 3HaueHMe a, KpaTHOE 8: 570 a = 56. K HeMy moutu
TOAXOMT 3HaueHue b =64, onHaKo 56+ 64 =120, a Hajmo
Menblue. Heyaua.

k=9. lveercs oiHo 3Hauenne a, KpaTHoe 9: 10 a = 54. K
HeMy TOJIXOMMT 3HaueHue b =63 (kpaTHoe 9); 54 + 63 = 117 < 120.
Bapuanm 603moxcen.

k = 10. Hu 010 3Hauenue a He kpatHo 10. Heysiaua.

k = 11. imeeTcst of]HO 3HaueHue a, KpaTHoe 11: 310 a = 55.K
HeMy MOUTH MOIXOMUT 3HaueHye b = 66, OIHAKO 55 + 66 = 121 > 120.
Heynaua.

k = 12. Hu ofiHO 3HaueHue a He KpaTHo 12. Heyaua.

k = 13. lIMeeTcs ofiHO 3HaueHme a, Kpathoe 13: 970 a = 52.K
HeMy TIOIXOAUT 3Haueme b =65 (kpathoe 13); 52 +65 =117 < 120.
Bapuanm 603moxcen.

k = 14. ImeeTcs oJIHO 3HaueHMe a, KpaTHoe 14: 310 a = 56. Ho
K HeMy HeT TOJXOJSLIEro 3HaueHns b (KpaTHOro 14 u Gosbiero
uem 56). Heyjiaua.

k = 15. Hyt o110 3Hauenwue a He kpatHo 15. Heytaua.

k = 16. Hyt 02110 3HaueHye a He KpaTHO 16. Heyaua.

k = 17. liMeeTcs ofiHO 3HaueHme a, KpatHoe 17: 970 @ = 51.K
HeMy TIOIXOAMT 3HaueHme b =68 (kpathoe 17); 51+68 =119 < 120.
Bapuanm 603moxceH.

‘Terepb MOXeM OTBETHTb Ha BOIPOChI.

a) Hanpumep, 54 u 63: B IepBOM B3BOJIe 6 PSJIOB 110 9 COIAT,
BO BTOPOM B3BOJIe 7 TaKuX psijioB. Bmecre 117 conpar.

) Hezbast (3Hauenyte k = 11 He MOIOWLIO).

B) 1171 119.

Otper: a) Hanpuwep, 54 1 63. 6) Her. ) 117 win 119.

BapuanT 18 (coBrmazaer ¢ safateit 5.6.12 m.2.1),

Bapuant 19 (cosnazaer ¢ sazaueli 5.6.14 1.2.1)
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Kacatmsi B Ha Guccextpyce 1 1 I1 KOOPIMHATHBIX YIJIOB), & Bech

rpaduk H B 3 TouKax;
npn a>1

KBaIpaTHoOe ypaBHeHMe 4 2

He  uMeer  Kopmeii, b

cuctema ) He

npsvas i e &

nepecexaer runepGony

hy a Bech rpadmk H 6 . s
PR
nepeceaet B 2 Toukax. |
Jast KaKI0i 9 V225 ! o
Puc.1.55

mpamoit I, wm I,
KOMMUECTBO TOUEK ee
nepeceueHnst ¢ rpauKoM H B 3aBMCHMMOCTM OT 3HaueHusi a > 0
1306pasum (puc.1.55) Ha UMCI0BOM NPAMOl Oa (HA MHTepBATAX 1 B
OTJ/IbHBIX TOUKAX). CAOKHMB KOMMUECTBA TOUeK Mepeceuetis Ha
MHTEPBAMAX ¥ B OT/J/bHBIX TOUKAX, MOAYUMM KOMMUECTBO TOUEK
nepeceuenns Beero rpaduka L ¢ rpadukom H. Ilo pesymsrary
BUIMM, UTO DOBHO 6 TOUEK  IepeceueHuss —UMeIOTCS  mpu

ae(0;2)U(L; +o0). 3uawnr, Aaumas cucTeMa MMeeT poBHO 6
pemenmiinpy 0 <a <3 ua>1
Omer:0<a<iua>1

Bapuan 50

HalizuTe BCe 3HaueHMsl a, TPM KaXIOM U3 KOTOPBIX cHcTeMa
ypasHeritii

[(ny+ax+3)(y+x—n) =0,
lxyl =a

MMEEeT OT OJTHOTO 10 NMATH pemenuﬁ.

Pemenne.

113 BTOPOrO YpaBHEHIS! BHIM, UTO JIO/KHO ObiTh a > 0. TTpy
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ITak, KamMTaH BHINONHWT 3AZaWy MM HKauGombiieM
KOMUECTBe TUPATOB 26.
Orser: a) Jla. 6) Her. 5) 26.

BapuanT 3 (OTMUAETCA OT BAPMaHTa 1 TOMBKO UMCHOBBIMM
JIaHHBIMIM)

Bapuant 4
TIMpaTh! HAY CYHAYK C COKPOBMIIAMI, B KOTOPOM Gbi0 60
MOHET JOCTOMHCTBOM 1 IyKaT u 60 MOHeT I0CTOMHCTBOM 3 JiyKaTa.
a) TIOMYyuMTCS /M TIORENUTH BCe MOHETbI MOPOBHY Mexy 40
IMpaTaMu (KaKJIOMY JO/KHO JOCTATHCS [eI0e UMCIO MOHeT,
CZIAUM 1 asMeHa Hi Y KOTO M3 IMPATOB He)?

G) TlonyumTcsi /M TOKE/NTD Bee MOHETHI TIOPOBHY Mexiy 40
IMPATaMH, eCTM KATUTaH XoueT ceGe 100 Ha 40 yKaToB Gonbine,
UeM Y BCeX OCTATbHBIX (KKIOMY AO/DKHO JI0CTAThCsE LeNoe UHCI0
MOHET, C/Iauy M pasMeHa H1 Y KOT0 U3 UPaToB HeT)?

B) TIpM KaKoM HauGOIbLIEM KOMUECTBe MMPATOB KAIMTAHY
BCEIZia YAACTCS TOJENNTh MOHeTHl MEKTy HMMM, KaKiM Obl
CT0COGOM €My ¥t 3aX0TeJI0Ch 3TO C/le/laTh (BOMOKHO, KOMY-TO U3
IMpaToB GyJIeT MonaraTbes 0 MoHeT)?

Pemenne.

a) Beero B cyHyke 60 + 60 -3 = 240 aykatos. Kaxipiit mupat
JI0/KeH nmoyuuTh 240:40 = 6 aykatos. Beytagum 30 nupatam no 2
TpeXIyKaTHble MOHeThl, OCTaBuMcs 10 mupaTam - 10 6
OJIHOJTYKATHBIX MOHET.

6) ITycTh x IyKaTOB — 0715 KanuTaHa. TorJa BceM OCTalTbHBIM
(komaHzie) JocraeTcs x —40 paykatos. [lonyyaem ypaBHeHue
x +x—40 = 240. OTclofa HaxoAuMm x = 140, Tak uTO KOMaHje
ocraetcst 100 1yKaTOB, KOTOPbIe HeJb3sl MOAEMNTb OPOBHY MEXIY
40 nupatamn.

B) [l yio6cTBa MepeHymepyeM IMPaTos, M MycTh
81,5, 0, Sis e, Sy ~ TIPOM3BOJBHOE PACTIEielieH}te MOHET MEXIy n
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umeeT Gostee IBYX pemeHii.

Pemenmue.

ByeM pemath rpaduueckis.
Pewenusmu (xy) CHUCTEMbI
SBASIOTCS  TOUKM  Tlepeceuens
rpaduka T nepporo ypasHeHusi ¢
npAMOii L:x+y=a &y =-x+a
TpeGyeTcsi HaiiTi 3HAUEHNUS a, IPH
KOTODBIX MMeeTcss Gofee  JIBYX
nepeceuenii.

3aMeTMM, uTO  ypaBHeHye
MMeeT cmMMeTpHIo: ecnu (x,y) —
ero pemenue, To (y,x) Toxe sBAserca pemenuem. Ha
KOOPJAMHATHOM TIOCKOCTH xy (puc.1.18) Touku (x,y) u (y,x)
CHMMETPHUHbI OTHOCUTENBHO TIPSIMOf ¥ = X. (B TIPIMOYTO/bHOM
paBHOGEPEHHOM TpeyroJibHyuke ¢ BepumHamu (x,y), (v, y) v (¥, x)
OTPe30K GUCCEKTPHCHI y = X ABISETCS OAHOBPEMEHHO BBICOTOM M
Me/MaHoll M TIOTOMY MPAMAst y = x IPOXOMMT Uepes CepeuHy
otpeska  [(x,),(y,x)] TepreHIMKYIIPHO K Hemy).
CrefoBatensho, rpaguk T CHMMETpUUEH —OTHOCHTENbHO
npamoii y = x.

BBuay TOro, uto MMelOTCSl ueThipe BapMaHTa PACKPhITHS
Mojtyzieii, rpauk I GyieT coCTOSITh 13 4 KYCKOB, PACTIONIOKEHHBIX B
UeThIpeX 061ACTAX Gy, Gy, Gs, Gy KOOPIMHATHO TIOCKOCTH.

x <0,
: ["2'2”"' = {F22 _ oonemmenne verbipex
¥ ly2-2y>0 <0, 0 P
y>2

KpaitHyx yri08. B 5Tojt 0621acT! ypaBHeHye uMeeT B x2 — 2x —

x2=y2—2y—y2e y=x. M0 KycKU GUCCEKTPUCH! 1-TO U 3-TO
KBAZIPAHTOB BHe oTpesKa [0C].

G {x‘—szn, {usxsz,

2 ly2-2y<o0 Osys=s2

3pgech —x?+2x—x2=—y2+2y-y’ & (y—x)y+x-1)=0 &

— LeHTPanbHbIi KBAApaT.
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2 ero rpad¥K ABASITCs 06beMHEHeM rpadHKOB STHX ypaBHeHUi
— o0beMHeHMeM BYX napaGos. [TapaGonsr umeioT BepumHbl (0, 5)
1 (1, 0)  nepecekaloTes B TouKax (—1,4) u (2, 1).

TIpu pasHbIX 3HAUEHMsX k MpsiMasi a = k mepecekaeT rpapux
PasHOe UHMCI0 Pas U COOTBETCTBEHHO MMeeM PA3HOE UHCI0 KOPHEIL.

W3 puc.1.21 BUAMM, UTO He MeHee TpeX KOpHeil umeeM mpu
kelo, 5).

Orper: 0<a<S5.

Bapuant 2
Haiiiute Bce 3HaUeHMS a, TIPU KOTOPBIX ypaBHEHUe
x* —4x® — 6x? + dax + 6a—a* = 0
JIMeeT He MeHee Tpex KOpHeii.

Pemenne.

Byziem pemats rpaduecku,
paccMaTpuBast JanHoe
YPaBHeHMe KaK YpaBHEHMe BUA
fxa)=0 ¢ ABYMSU
HeU3BECTHBIMM X M a.
MHOXeCTBO ero pelenmii (x, @)
Ha KOOPAMHATHOM IUIOCKOCTH
Oxa  mpeictasiser  coGoik
rpaduk  ypasmemms.  Ipu
(KCHpoBaHHOM uMCIOBOM
sHauewmn a=k momyuaercs
ypaBHeHMe f(x,k) =0 ¢ OIHMM Heu3BeCTHbIM x. Ero KopHsiMu
SBASIOTCS  TepBble  KOOPAMHATH  pemiemii (x,k) ypaBHeHus
f(x,a)=0.Ha puc.1.22 noKasaHsl KOPHM x;, X, x;. Kommectso
KOpHeli PABHO KOMUECTBY TIepeceuerHii rpaduKa ¢ psmoii a = k.

TpadyK Halero ypaBHeHMs UETBEPTOf CTeNeHH Monpobyem
HOMYUMTh KAK OGbeuHeHHe TPadUKOB YPABHEHMH MeHbIIMX
creneneii. [l 9TOro JIeBylo YacTh YPaBHEHMS DPas/iOXMM Ha
MHOKUTeNH. CIPYNIMpYeM B CKOOKM UICHbI C OIMHAKOBBIMM

Puc.1.22
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Bapuanr 43

V JKeHu HeT UCTOUHMKA BOJIbI, HO €CTh TPH BEJpa PAsTHUHBIX
OBEMOB, B JIBYX MX KOTODBIX €CTb BOJA. 3a ofuH mar XKeus
TlepenuBaeT BOY U3 BeJPa, B KOTOPOM OHa €CTb, B JIPYroe Be/Ipo.
TlepenyBaye 3aKAHUMBACTCA B TOT MOMEHT, KOIJA WM TlepBoe
BEJIpO OITYCTeeT, WX BTOPOe BEpO 3anoJHUTCA. BouiBaTh BoIy
¥3 BeJiep 3anpelaeTcs.

a) Mor i1 JKeHst uepes HeCKO/IbKO HIAroB TOMYUHTh B OJHOM M3
BEIIeP POBHO 6 J1 BOJIbL, €C/IH CHAUAIA Y HEro GbUIH BelIpa 0GbEMaMu
511 8 11, IO/IHBIE BO/IbI, A TAKKe IYCTOE BENIPO 0GBEMOM 9 112

6) Mor mt JKeHs uepes HecKOAbKO MAroB MOTYUUTD paBHble
00BbEMBI BOJIBI BO BCEX BeJpax, eci CHauala y Hero GbUIM Beapa
obéMamu 7 1 M 8 7, OAHBIE BOBI, 3 TAKKe MYCTOE BEPO
o0bémom 10 1?7

B) CHauana y XKeHy Gbu Beipa oGbEMaMM 5 1 1 10 11, MoMHbIE
BOJIbI, & TaKKe MycToe Beapo oGbémMom n 1. Kakoe HauGonbuiee
HAaTypaJbHOE 3HAUEHUE MOKET NPUHMMATD 1, €I U3BECTHO, UTO
Uepes HeCKObKO Waros JKeHs CMOKeT NOAYUUTh POBHO 6 1 BOZIbI B
OJIHOM M3 Béfiep?

Pemenue.

TloBTOpsieTcs: pemeHne BapuaHTa 41 ¢ JAPYTMMM UMCIOBBIMM
JAHHBIMM.

Otger: a) Jla, Hanpumep

(5,8,0) = (5,0,8) = (4,0,9) = (4,8,1) = (5,7,1) > (0,7,6).
6) Her.

B) 14. Hanpumep,

(5,10,0) = (0,10,5) = (0,1,14) = (5,1,9) = (0,6,9) .

BapuanT 44

V BHTH HET MCTOUHUKA BO/IbI, HO €CTh TPU BEZIA PA3TMUHBIX
OGBEMOB, B /IBYX MX KOTOPBIX €cTh BOJA. 3a OfUH miar Buts
TlepenuBaeT BOY U3 BEJPa, B KOTOPOM OHA €CTh, B APYIO€ BeAIpO.
TlepenyBatie 3aKAHUMBACTCS B TOT MOMEHT, KOIIA WIN TlepBoe
BE/IPO OMyCTeeT, WM BTOPOe BeAPO 3aNONHMTCS. BbuinBath BOLy
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nepeuBaHMs BOAbl PEAIbHO YUAacTBYIOT k M3 ITHX 3HAUeHMit.
‘Tor/ia YN C/IO0 @ MOXKeT IPUHUMATh He Golee k 3HauUeHMiA; ¢ KaKIbIM
3HAUEHMeM UHCTa a coueTaeTcsi He Goree k sHaueHuii umcna b,
TaK 4To KoiuuecTBo map (a,b) Gymer He Gonee k-k =k?; ¢
KakIoit mapoji sHauemmii (a, b) couetaetcs He Gonee k sHaueHuit
UMCTa ¢, TAK UTO KOAMYECTBO PasmMuHBIX Tpoek (a,b,c) Gyier He
Gonee k* - k = k* — KoHeuHoe UMCIIO.

B mpolecce OJHOTO WM HECKONbKMX BAPUAHTOB MOXeT
TOSBUTBCS WIN He TIOSIBUTHCS WHTEPECYIOIast Hac Tpoiika (a, b, ).
BosHuKaiolee Npu 5TOM epeBo BApHAHTOB opOPMMM B BUJle
Tabmuupl. Ha Kaxaom mare Gyaem nepeGMpath BapMaHThI
nepenuBanms

12 (u31-roBseapaso2 —e),
1-3 u31—roBempas 3 —e),

2-1(u32-roseapanl—e),
2 -3 (us2—roseapan3—e),

3 -1 (w33 —roseapasl—e),
3 —2,(33 —roseapaso 2—e),

TPONyCKasi HEBO3MOKHble BapuaHTbL. Ilpn mosydeHun Tpoiiku,
yiKe BCTpeuaBllefics 0 5TOT0 mara, GyZieM ee BbIuepKUBATh, TaK
KaK OT Hee BETBb /epeBa yKe NOLLIA /10 5Toro. Ecam Ha HeKoTopom
mare TMOABWIOCH HECKONbKO — OJMHAKOBBIX —TPOeK, OyaeM
BbIUEPKMBATh BCe KPOMe OJiHOJ, uTOGbl BeTBM JepeBa He
nosropszimch. Kakjas BeTBb JepeBa Ha HEKOTOPOM wiare
3aKOHUMTCS — TIepeCTaHyT MOSBASATHCS HOBbIE TPOFKH (BCe TPOVIKM
GYJIYT 3aUepKHYTHI).

a) Tabamua Haunetes ¢ 0-ro mara (5,9,0).
15 1-TO 1Wara BOSMOKHbIe BAPHAHTHI

1-3 (095, 2 -3 (509.

Bit/m (pHc.2.26), UTO Ha 5-M Liare TepevBaHis BO 2-M Belipe





image76_62dd808ad1bb5500070f980f_jpg.jpeg
YPaBHEHNS, M KOKIOMY KOPHIO t HOBOTO YPABHEHHS! COOTBETCTBYeT
OJMH KOpeHb x = 5° JaHHOro ypaBHeHusl. CllefoBaTelbHO, Hal0
HAiiTH Bee SHAUEHMS a, TIPH KAXKIOM M3 KOTOPBIX ypaBHeH/ e

12t —al = |t + 2a] = ¢* m
JMeeT POBHO UeThipe KOPHS..

Bynem pemath rpaduuecku,
PAcCMATPHBAs [IAHHOE YpaBHeHMe Kak
ypaBHehue Buga f(t,a) =0 ¢ aByms
HeU3BECTHBIMU ¢ U a. MHOXeCTBO ero
pemwenuit  (t,@) Ha  KOODAMHATHOI
miockocTH Ota TpefcTaBaser  coGoit
rpaduk ypasHetisi. Tipn Puc.1.36
(DMKCHPOBAHHOM  WMC/IOBOM  3HAYCHIMM
a = k nonyuaercs ypaBHenue f(t,k) = 0 C OJHUM HEU3BECTHBIM t.
Efo KOPHSMM SBASIOTCS TepBble KOOPAMHATH pemierii (t,k)
ypasHenus f(t,a) = 0. Ha pic.1.36 MOKasaHbl KOPHM ty, by, ts.
KouuecTso KopHeli PaBHO KOJMUeCTBY fepeceueryii rpaduka ¢
npsmoii a = k.

IMeIoTes 4 BapuaHTa PacKpLITHS! MOZy/elt B ypasHer (1).

2-a20, [?1S2
|78 [t +2a30 {ﬂ ~ % ~ YroJ, cofiepKauuit MoNoKUTeNbHYIO
nonyock Ot.
2t-a<o, _[1>2
Vs [r+2n S0 ={ﬂ > i ~yron. COePKALLATE TIOOKHTENbHYIO
nonyock Oa.
2t-a<o0, L[?>2
v, { A ={ a<—i -won coepKauii OTPULATENBHYIO
nonyoch Ot.
2t-az0, {"52t'
A Tt yron, conepxkauutit otpunareniyio
{r +22<0 T la<—3
nonyoch Oa.

3ammumem ypasHenye (1) Ge3 Mofty/ieii B Kaxz10ii 06acTi.
Vi2t—a-t—-2a=t?sa=-=(t?—1),
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T30
(AGcuycca BepuiMHbl MapaGombi y = Ax? + Bx + C Bbumcasercs o gopmyne

x=-2.V macx=-%=-% Opumara y:4(7;)1§5(7:)7 o
Tiput x = ; M X =2 Kycku MapaGoM CTBIKYIOTCS C OTPE3KOM
npsiMoit

y=11x+2

s
M3 pucl6  BWmMM, UTO mpAMasy =ampua < -1 He
7

nlepecekaeT rpadu I}, mpi a = —

niepecekaeT B OJHOI TOUKe

d
£
(KacaeTcs B TouKe M), K @ > — <7 NepeceKaeT B ABYX TOUKaX.

CnejloBaTebHO, aHHOe ypaBHeHMe IGO0 He MMeeT pelleHMit,

s
71160 MMeeT eIMHCTBeHHOE PellleHye Npyu a < —i.

57
tas-2Z
Orser: a < -1

5.3.11

HaiiiuTe BCe 3HaveHMs MapaMeTpa a, pH KaKJ0M H3 KOTOPHIX

CUCTeMa ypaBHeHHi
(y2-xy+3x-y-6)VFTZ

JMeeT POBHO /1B PasIMuHbIX PeleHHs..

Pemenmue.

Bynem pemarth rpaduuecku. PemeHusMu (x;y) CHCTEMbI
SBASIOTCS TOUKM Mepeceuerus rpaduka I' MepBOTO ypaBHeHMs ©
pSIMOYE x + y — @ = 0. TpeGyeTcst HAVTH 3HAUCHNS a, TIPU KOTOPBIX
MMEIOTCS POBHO /IBa TepeceyeHms. TIpeoGpasyem nepsoe
ypaBHeHue. PasnokuM CKOOKY HA MHOXKHTEIM, 3aNicaB ee B
Bugey? — (x+ 1)y + (3x —6) M paccMaTpuBasi KaK KBaJpaTHbIi
TpexuIeH OTHOCHTE/bHO NepeMerHof y. TTo hopmyie

1
=s(r+1eVer -T2 e2d

1 1
:E(x+li‘/x2710x+25 =5G+1£x-5)

N,
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Hamypannoe wicto

py_1 @305 = Ag+10a; +10%a, + -+ + 10" 1a,_, + 10"a,
denumcs Ha 11 mozda u monvko mozda, xoeda Ha 11 denumcs
3HAKOUEPedYIWAACA CyMMA €20 Yupp ag — ay + a; — - (632MbiX N0
nopadky).

s I0Ka3aTebeTBa CHAYA/A 3AMETHM, UTO BCe UMCIA BHAQ
1021 41 (k € N), To ecTb uncaa 11, 1001, 100001, ...xenstes Ha
11 (910 BepHO /s k = 1,Tax kax 10 + 1 : 11 TIPeIONOKUM, UTO
YyIBepKeHye BepHo mas k=n, o ecth 102" +1:11. Torsa
102040714 1= 102771102 + 1= (102" + 1= 1)10% +1
(102" +1)102 - 99 : 11, TaK Kak 00a ClaraeMble fensTes Ha 11.
TlokasaHo, uTO yTBepk/aeHue BepHo i k =n + 1. CoracHo
TIPYHLMIY MaTeMaTHUecKoli MHIYKUMU YTBEPIKIeHNe BepHO s
BCEX HATYPAIbHbIX k).

Jlanmoe wncno  @yany
o6pasom:

@,  PACIMIEM  CIEAYIOIMM

@y - G50:0,

= (11a; +99a, + 1001a; + 9999a, + 100001as +

+(ag—a;+a— a3 +a,—as+-).
Bce cnaraemble B nepBoii ckoGke gensitcs Ha 11, mostomy
uKCTIO fiesuTesi Ha 11 TOrIa M TO/IBKO TOTAa, Korja Ha 11 enmest
BTOpasi CKoOKa
(37€ch MonB3yeMcs TeM, uTo ecm a,b € Z, .
Orciofia c/lefiyeT, uTo ecau cymma S M OHO M3
ClIaraeMbIX a i ¢, TO M BTOpoe claraemoe b i c. 3T0 NIOTOMY, 4TO B
cymme b =S + (—a) 00a c1araeMbIX Hale/10 AeATCs Ha ¢).
Tpusnak geaumocty Ha 11 gokasan.

TIycTh abc — N03MLMOHHAS 3aTMCh TPEX3HAUHOTO UMCIa, a,b, ¢ —
ero umuppsl (a=1). JomwkHo Obith abcill, a+b+c=5.Tlo
TPU3HAKY JeTMMOCTH Ha 11 umeeM a — b + ¢ i 11. 3ameTum, uto
@—b+c MOKET MMeTb HaMMeHbllee 3HaueHue  —8 (T
a=1,b=9,c=0) u HauGombmee 3HaueHue 18 (upua =9,b=
0,c=9). Ha orpeske [-8,18] aBa uncra 0 u 11 kparhbt 11.

,Toa+bh:






image211_62de6794d1bb5500070ff4d8_jpg.jpeg
OcTaTok 0 mp AemeHmM Ha 5 oo T o T TS TS
MMeloT 2 uMera.

g B
Ocrarok 1 uMeloT 2 uncra. LT
OcTaToK 2 UMeIoT 3 uncra. AAENEAR
Octarok 3 uMeloT 3 umcsa. DR
OcCTaToK 4 MMeloT 2 uuca. Ta61215

C  ocratkamit (0, 0) MOKHO
cTepers 1 napy wncer,. C ocraTkamy (1, 4) MOXKHO CTepeTs 2 Maphl.
C ocTatkams (2,3) MOXKHO CTepeTb 3 napbi. Bee uncia MOTT GbiT
cTepTEl. Ml ocTasym mapy ¢ ocrarkamu (0, 0), T.e. mapy uicen
510, u omy mapy ¢ ocratkamu (2, 3) - mapy uncen
2,3. OCTa/lbHble WACIA COTpeM. CYMMa OCTABUIMXCS uHcent GyAeT

paBHa 5+ 10 +2+3 = 20.

OTBeT: MOXeT.
Ocramn | 0 | 1 [ 2 |5 | 4
6) Kk u B
105 [104 | mpeppinymen nyHkTe,
Nawnsie [ 105 | 106 | 107 | 108 | 109 | COCTaBm Tagmity

(ra61.2.16).  TocmoTpym,
CKOTbKO  map  MoXer
octathess  Tocie  Bex
300 [201 (302 1205 T304 CTMpanuii. B 7o TaGmiite
20 MOMHBIX CTPOK (OHM
conepkat uncna 105, 106,

wiena (110 | 111 | 112 | 113 | 114

205 [ 206 | 207 | 208

0y 204 —
Bcero 204 - 104 = 100
YMCEI 11O 5 B CTPOKe).
Ocrarok 0 py fiezienuy Ha 5 vieet 20 + 1 = 21uncio.
Ocrarok 1 umeer 20 + 1 = 21uncio.
Ocratok 2 umeer 20 + 1 1luncio.
Ocrarok 3 umeer 20 + 2 = 22uncia.
Ocratok 4 umeer 20 + 1 1uncno.

C ocratkamu (0, 0) MOXKHO cTepeThb 10 Map umces, OAHO YUC/IO C
OCTaTKOM 0 He MOXKET GbiTh cTepTo. C ocTarkam (1,4) MOXHO
crepetsb 21 napy. C ocratkamu (2, 3) MOXKHO cTepeTh 21 napy, ofHO

Ta61.2.16
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B3ATHI C IUTIOCAMH,  BTOPOTO — € MIHYCAMH (TO €CTh WHCAA BTOPOTO
HaGopa npuGaBnsIoTCs). Haiiziem oTy cymyy.

K 14 npubasnsioress 6, 7, . . ., 10: (14 +6) + (14 +7) + -+
(14+10) =514+ (6 + 7+...+ 10),
K 15 npubasnsioress 6, 7, . . ., 10: (15+6) +(15+7) + -+

(15 +10) = 515 + (6 + 7+...+ 10),

K 20 npuGasnsiotres 6, 7, . . ., 10: (204 6) + (20 +7) + -+
(204+10) =5-20 + (6 + 7+...+ 10).
Tonyuaercss cymMa S = 5(14 + 15 + =+ 20) + 7(6 + 7+...+ 10) =
5. 22.747.20.5 =875,
(Mcronsiosana (OpMYTa CYMMBI m WieHOB apHpMeTHuecKoit
MPOTPECCHM C MePBIM WIEHOM ay M TOCTENHMM WIEHOM , :
5=ty
DTa CyMMa HeueTHa, SHAUMT, UMCIO HEUeTHbIX ClaraeMbiX
1447, 1449, .., 20+9 HeUeTHO (CyMMa UeTHOTo uMC/A
HeueTHbIX uncen Gbuia Gb1 ueTHOi). TIpi M0GOM M3MEHeHMM 3HAKA
WeTHOCTB COXpaHsieTcst (Hanpumep, 20 1 —20 06a ueTHsl, 21 u —21
06a HeueTHbi). [05TOMY TIpH /I0GOM M3MEHEHMH 3HAKA CYMMa S,
M3MeHSISl CBOIO Be/MUMHY, BCEIJA OCTAeTCS HEUeTHBIM UMC/IOM.
CIIefI0BaTeNbHO, He MOKET OKa3aThesi PABHO/ 0 — UeTHOMY UMCTy.
DTO JHAUMT, UTO UMCIIO O He MOXKET GITh HaUMEHbILeH 110 MOJYIIIO
CyMMO/i. A wicio 1 MOXeT, HanpuMep mpM  Clefylomest
PACCTAaHOBKe 3HAKOB B CKOOKAX (B CKOOKX opranmayem —11 u 8):
§=5(-14-15+16-17+18—-19+20) +
7(+6 -7 +8-9+10)=5-(-11)+7-8=1.
3HAKM TIepe/ IAHHBIMM UNCIaMH OKAKYTCS PACCTABICHHBIMU TaK:
—14,-15,+16,-17,+18,-19,+20; —6,+7,—-8,+9,—-10.
Orser: 11875,

5.6.8
Hajiute Be Maphl  HaTypanhHbIX uncen a u b,
YAOBIETBOPSIOLIUX PABEHCTBY
ab=a"+23
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HTaK, @, NPUHMMAET HaMMeHblee 3HAUCHMe 3 B clyuae n =
3.Tpua, =3 umeem
283 -3 =5m=m =56, b, = 4-56 = 224, a, = a, + b, = 227.
Tonyuaem nociefoBaTeabHOCTh 3, 227, 283, yAOBAETBOPSIOLLYIO
YCIOBHIO 3a/1aUM.

Otser: a) Hanpumep, 1, 257, 321, 337, 341. G) Her. B) 3

BapuanTst 9, 10 (OTIHUAIOTCS OT BAPHAHTA 6 TONBKO WHCTOBBIMI
JAHHBIMI)

Bapuanr 11

KOHeuHas TOC/Ie/IOBATENBHOCTD y,ay, .., @, COCTOMT M3 n
3 HeoGA3ATENbHO PAITMUHBIX HATYDATHHBIX WHCEN, TpHuEM TPy
BCeX HATYPANbHBIX k < 1 — 2 BHIIONHEHO PABEHCTBO

Ay = 2004y — g + 1.

a) [puBenuTe NpUMep Takoi Moc/e0BaTeabHOCTH NpU n =5,
B KOTOpOJi a5 = 5.

6) MoeT /M B TaKoji MI0C/IelOBATEABHOCTH HEKOTOPOE UHCIIO
BCTPETHTHCS! TPH pasa?

B) TIpy KakoM HauGO/bIIeM n Takas MOCIEOBATEIBHOCTh
MOXKET COCTOSITS TONBKO M3 ABY3HAUHBIX UnCeN?

Pemenmue.

M3 JQHHOTO DABEHCTBA BHHO, UTO TIOCHEIOBATENHHOCTH
(@) TIO/THOCTBIO OMpe/ieNsieTcst BHIGOPOM NEepPBBIX JIBYX WIEHOB a, U
a, . TonpoGyem nomyuuth dopmynty s k —ro wiena
Tioc/esioBaTeNbHOCTH. Hveem

Qesz = Qepr + Qesy — Qe+ 1D gy — Quyy = Qeyy — G+ 1.
TIYCTh @y — g = by. TOTAA byyy = by + 1, TO €CTh MOAYUHTACH
apudMeTHUeCKas NPOTpeccHs M3 HATYpaMbHBIX wicen (by) ¢
TePBBIM WICHOM by = a, —ay M pasHoCThio d = 1. CBSKEM @ €
9TOli IpOrpeccHeli, JUIs Uero PEICTaBUM €ro B BUIE
@ = (@) + (a2 = @) + (a3 = @) + -+ + (W1 — Op2) + (@ — Q)
(ecT OTKpOeM CKOGKM, TO KaKI0E MONOKUTENbHOe HCHO,
HAUMHAS C NIePBOTO, YHHUTOXUTCS C OTPULATENLHBIM YHCIOM B
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CYMMaM¥ x ¥ y TaK, UTOObI BBIMO/JHS/IOCH PaBEHCTBO x +y = 1+
2+3+4+5+6+7+ 9=37.0qHa u3 rpynn GyieT cOCTOATb U3
1P, CTOAUMX B 8-3HAUHOM UMC/Ie HA HEUETHbIX MeCTax, Apyras —
M3 UMQP HA YETHBIX MECTaX. 3aMeTHM, UTO He MOXKeT ObITh X =y,
TaK Kak MX CymMa HeueTHas. IlycTb x > y. Mckomoe 8-3Haunoe
UMCIO KpaTHO 11, M0TOMY COIIACHO NPH3HAKY AeUMOCTH Ha 11
PasHOCTb x — y KpaTHa 11. BIICHMM, B KAKMX TPAHMIAX MOXeT
HAXOIMThCS UMCIO x —y . HaMeHblllee BO3MOXHOE 3HaueHMe
1-5+2-6+3-7+4-9=-17, HauGombuwee Bo3MOKHOE
3HaueHe
9-1+47-2+6-3+5-4=17.

Ha otpeske [-17, 17] cofepxutcs Tpu umcia, Kpathbix 11: a1o
-11,0,11. Tak kak x—y>0, To x—y=11. U3 cucrempi
Ix +y=37

v~y = 11 Maxom

x=24, y=13.

Tenepb HAO MOCTPOUTH HauGoblIee 8-3HAUHOE UHMCAO TaK,
UTOGBI CyMMa P HA HEUeTHBIX MeCTaX PaBHSIAch 24, a cyMmMa
1P HA UETHBIX MecTax 13, /U HaoBOPOT, UTOGH! CyMMa WP Ha
HeUeTHbIX MeCTaX PaBHsUIach 13, a Ha UeTHbIX MecTax 24. UToGbi
uMCO GbUIO HAMOONBUINM, HAZIO HAUMHAS CleBa MOXGUPATh
MaKCHMAaIbHbIe LMDPbI.

Byzem HagmesiThesi, uTo HauaB uucao ¢ uudp 9, 7, cMoxem
HoMyuuTh pesyabTat. TIpH TAKOM Hauaje cpasy oGHAPYKMBAETCS,
UTO CyMMa LGP HA HEUETHBIX MECTax He MOXKeT paBHsITbcst 13. B
CaMOM Jiefle, eclit Ha 3-e MeCTO MOCTABUM /oGYI0 M3 OCTABIIUXCS
widp 1, 2,3, 4, 5, 6, To J0GaBIeHMe CyMMbI OCTABLIMXCS IBYX (D
Ha 5-M M 7-M MeCTax K MOMyUeHHOH cymMe wip Ha 1-M ¥ 3-M
MeCTax He aeT 13 (Hanpymep, ecu HauHeM unco ¢ wdp 9, 7, 3,
T Ha 1-M 1 3-M MeCTaX MOMyuyM cyMmMy 12, Ha OCTABIIMXCS JIBYX
MeCTax Hajio TO/YUMTh CYMMY 1 M3 UMEIOIMXCS K 5TOMY MOMEHTY
wdp 1, 2, 4, 5, 6, uTo HeBO3MOXHO). Takum oGpasom, Hauas
cTpouTh wicno ¢ wadp 9, 7, bl BhiOpamu cymmy wadp Ha
HeUETHbIX MECTAX PABHO/i 24, a CyMMy UM(P Ha UeTHBIX MecTax
paBHOi 13. JUIS OCTABUIMXCS TPeX UETHBIX MeCT MMeeM CyMMy





image84_62dd816dba7d7c000728caef_jpg.jpeg
lpu a<=-3 Ha rpaduKke NPUCYTCTBYeT OfHA BepuHa

11 :
N = (3 3= a). nostomy HauGombiee suavenye f(x) pasho ;- a.
s
A 1 -
Mpu -1<as? wa rpaguxe mpucyrctsyior obe Bepumbt
i1 11 :
M= (—;; :+n)MN— (;; ;—a), TAK UTO 0HO U3 uMcen §+au
:
£~ a smnsercs HanGosiIM 3Havexten f (x). Ho 06a omi meisbire

1
Hepagencrso 3~ @2 1 BBIONHSETCS TP @ < —

1 11 11 1
. “lcas-—asiolog<isl <!
1 Bralmn:/x nene, ~isa=-asi=i-asi+i<iasis

R ez

3 itz

Tpu a> 3 Ha rpaduKe MPUCYTCTBYeT ORHa BepuHa M =

: :
i+ a), nosToMy HauGonbIee sHaueHMe f(x) PaBHO 3+ a.





image36_62dd76e1d1bb5500070f915c_jpg.jpeg
Tlpu a =-2 umeeM [IBe TOUKM TMepeceyeHuss (C KyCKOM
OKpyxHoCTH). [lepeMeliasich oT TOUKU A Jialee [0 MONOKeHMs

Puc.1.13

BC (y =x), tne a =0, npsiMasi L nepecekaer rpaguk I' B oaHO#
TouKe (HA KycKe OKPYKHOCTH): TP —2 < a <0 MMeeM OHO
Tepeceuenye.

TIput @ = 0 nipsAMasi L COBMAjaeT ¢ MpsMoii y = x, W TOUKamy
Tepeceuenusi NpsMoji L ¢ rpadukoM I sBASIOTCS BCe TOUKM
npsiMoii y = x BHe uHTepsaza (BC). C/lefoBaTelbHO, UMeeM
GecKoHeUHOe MHOKECTBO TOUeK riepeceuens. [lepeMelmasich faee
70 TOuKn D BKIIOUMTeNbHO, MpsiMast L miepecekaer rpaduk I B
OfHOl TOuKe (Ha Kycke oKpykHOCTH). Haiiiem 3HaueHye a,nipu
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VHUBepCaTbHBII aITOPUTM U3BJIEUeHUS
KBaJIPaTHOTO KOPHS U3 IeCATHIHON PO6H

Ha EID MHOIZA NIPHXOJTCS BPYUHYIO U3BICKATS KBALPATHBIe
KODHJ U3 /IOBOTBHO GOTBIIMX WMCel, TAK KaK KA7bKYASTOPOM
NOMb30BaThes  He  paspemaercs. IIpupedeM  cTamfaprHbiii
ANTOPUTM.

1) Bieso u BupaBo or sansToii
orgenseM rpaHM 1O jBe LI \/13’15'25#’4:3752

BO3MOXHO, UTO B LE/OW uacTH MOKET 51567
_ 469 7
OKasaThest OfHa WMGPa, a B APOGHOM s
HyIM. - 4476
2) UsnekaTb HauMHaeM  CleBa 15044
-15044 2
HANpABO: NOAGHPaeM HAUGOMBIIYIO WHGPY,
KBajIpaT KOTOpOi He Gosble uMcia, Puc. 0.1

cTosilero B TepBoii rpanu. Jto Gyaer
nepsasi mdpa pesyibrata (dpa 3 Ha puc. 0.1). Bossomum ee B
KBaJIpaT ¥ 3aMMChIBAEM TIOJ] YMC/IOM, CTOSIIUM B NIEPBOIi rPaHu.

3) Bblumc/IsieM PasHOCTh MY YACIOM B TIpBOi Ipay i
KBaJIpaTOM NOI06PAHHOI NepBoii tipsi (umcro 5 Ha puc. 0.1).

4) K 5Toii PasHOCTH CHOCUM CA€IyIONIyIo TpaHb. TlomyueHHoe
uneno Gymer memmbivM (uncao 515 ma puc. 0.1). OGpasoBbBaeM
nenurenb Ans fenenms yraom. Jlis aToro nepsyio umdpy
pesynbTaTa yiBaMBaeM (YMHOXaeM Ha 2), TIOyuaeM WHCIO
JIecATKOB flemTensi (uucio 6 Ha puc. 0.1), a B KauecTse umcia
©eIMHMIL ToAGMpaeM TaKylo MaKCMMaabHylo umMdpy, uToObl ee
TIPOV3Be/IeHHe Ha Bech JIeNuTesb He NPeBOCXOMIO ITUMOrO (Ha
puc. 0.1 5ta widpa pasHa 7, Tak Kak 7- 67 = 469 < 515, M03TOMY
Jlenmrenb noayuwics pasHbiM 67). TlopoGpannyio umudpy (oToit
wipoit MOXKeT OKkazaThesi M 0) 3alMCHIBAEM B OTBET BTOPOJi
wipoii.

5) BbluncsieM pasHOCTb MeXIy [eTMMBIM M TIPOM3BeJleHHeM
JleNMTeNs Ha WACTO ero euHMIL (Ha pyc. 0.1 5T0 pasHoCTh
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5.6.15

VUEHUKM OJHOM LIKO/IbI MCAIN TECT. Pe3ylbTaToM KaiJIoro
YUaCTHMKA SIBISIETCS lle/loe  HEeoTPHUUATeNbHOe UMC/IO0 GalioB.
VueHMK CUMTaeTcs CaBUIMM TeCT, ec/iM OH HaGpan He MeHee 83
GanioB. M3-3a TOTO, UTO 3a/1aHMst OKA3A/IUCh CMIIKOM TPY/IHBIMM,
GbUIO MPUHATO pellieHye BCeM YUaCTHMKaM Tecta JoGaBuTh 1o 5
Gan10B, G1aroaps ueMy KOJMUeCTBO CAABIIMX TECT YBeTUUMIOCh.

a) MOIJIO /1M OKA3aThCst Tak, UTO TI0Ce HTOrO Cpejyiii Gam
YUEHUKOB, He C/IABLIMX TECT, IOHM3WICH?

6) MOI/Io /M 0Ka3aThcst TAK, UTO TOCAE STOTO CPEAHMit Gan
YUEHMKOB, CIABUIMX TECT, OHM3WICS, M CPeHMii Ga/l yUeHMKOB,
He C/IaBIIVX TECT, TOKe OHM3MICS?

B) H3BECTHO, UTO MepPBOHAUATLHO CPEZHMIl GAMT YUACTHHUKOB
Tecta cocraBwi 90, CpeHMii Gall YUEHMKOB, CHABIIMX TeCT,
coctaun 100, a cpeHmii GaLT YUEHMKOB, He CIABIIMX TecT,
cocrasui 75. [ocae aoGapaenus Gauios cpeiuuii Gan yueHUKOB,
CpiaBumX Tect, ctan pasen 103, a He caBmmix — 79. TIpn Kakom
HaMMeHbIIeM UUCIIe YUACTHUKOB TeCTa BO3MOXHA TAKAS CHTYaLA?

Pemrenie.
a), 6) Mor1o. TlycTs Gbio 3 yuetika, KoTopbie HaGpam1 100, 80

u 2 Gaana. Cpeaumit Gann yueHMKOB, CHABIIMX TeCT, paBeH
S=100, cpenuyit Gann yUeHMKOB, He CHABIIMX TecT, paseH

80+

2% = 41.Tlocse m0GaBTeHMs GalIoB Y YUeHUKOB OKasanoch 105,

85 u 7 Gamion. Cpemie GAlIbi CTATH PABHbI COOTBETCTBEHHO
10548 ;

7 =95u i =7
B) [Ilycth Bcero OGbuio N YYaCTHMKOB —TecTa, CAaau
TecTayueHukos,  mocne  foGaBNeHus  GALIOB  cAAMM

Tect b yuemnkos. Jlo A00aBieHus GAUIOB o0Was cymMa Gamion
Guta pasHa

90N = 100a + 75(N ~ a) )
Tocte J0GaBeHs1 Ga/LIOB cpeuHitii Gaut crateT pasen 95
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KBazIpaTHOE ypaBHeHHe MMeeT POBHO /1B PASTHUHBIX KOPHS, KOTZIA
€ro INCKPUMUHAHT

D =16(a—-3)? =16 > 0, T0 et ipnt (a — 3) > 1=[“>"
C yuertom orpanmueritii a > 3,5, a # 4,5 monyuaen | * S ;‘ 5.

OrBer: 4 <a <45, a>45.

BapuantTst 12, 13, 14, 15 (noTopsiercss Bapuant 11 ¢ Apyrumu
UMCIOBBIMM JAHHBIMMU)

Bapuanr 16
Haiijiute Bce 3HaueHMs k, IPU KaXK/OM U3 KOTOPBIX ypaBHEHMe
1+(2-2k)sint
et ok
cost-sint
umeet xotst Gbt oo pemerite wa irepsane (0; ).

Pemenne.
Mput="e (o; g) 3HaMeHaTellb 0GPAIAeTCS B HYIb, IOITOMY

YTOUHUM 3a[1auy: HAfI0 HaiiTH Bee 3HAueHMsi k,PU KaKIOM U3
1+(2-2K) sint

KOTOpbIX ypaBHeHue = 2k umeeT XoTsi Obl OJHO

Cost-sint
pelliene Ha MHOKeCTBe ( "). TpeoGpasyeM fanHoe
pasHenue:

1+2sint —2ksint = 2kcost — 2ksint & k=22ont

M copmMyIMpyeM 3ajauy MHAue: HAWTH Bce 3HauUeHus k, Kakaoe
1+2sint

2cost
JIPYIAMU CIIOBaMK,
1+2sint

U3 KOTOPHIX sBAsIeTCs sHavenuem dymkut f (L) Xots

st mpw omon swaseson € (0; )u (5:

waliTi MHOXecTBO Savenyit pynku k = f(t) =

";Z). 9ra QyHKuus onpenienena Ha Beem
unrepsaze (0; 7) u Bospactaet Ha 5ToM MHTepBA/le, TAK KaK ee

mnoxecrse (0; 7) u

2+sint 1+2sint _ 1

> 0. Mockombky lim, ,g—— ==
2cos?t 8 20 Zcost 2

nponssognas k' =
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B) Kakoe HauMeHbllee 3HAUEHMe MOKeT NPUHMMATb
OTHOIIEHME GOMBUIET0 M3 STHX UMCEN K MeHbIIeMy U3 HUX, eCTi
M3BECTHO, UTO Cpe/IHee 110 BeMUUHE TUCIO PABHO 187

Pemennue.

TloBTOpsieTcsl peleHye BapuaHTa 29 ¢ APYTUMM UMCIOBBIMU
JIAHHBIMM. PacCMOTPUM TONIBKO I1. a).

o »

21+

1<t

Ecin < = 2,10 cuctema (1) umeer un: s1<

B kauectse E MOXHO B3STh J100yI0 OOBIKHOBEHHYIO APOGh U3
untepsana (1), Tak kak22<v5, 1011<3 =Le@y).
Tlostomy Moxem B3ams 2 =12, Jlanee MoxHo Gpath a = 10k, b =

11k npu moGom k € N. Tlyctb, Hanpumep, k = 1. Tornaa = 10,b =
11,¢ ;n =15. Hammes Tpu nogxopsmmx uncaa 10, 11, 15,

Takve, uro 152 > 102 + 112,10 < 11. 1+ = 3. OTBeT: MOXeT.
Orser. a) Moxer: 10, 11, 15. 6) He Moxer. B) 2.

Bapuant 31
KoHeuHasi NOC/IeIOBATebHOCTD @y, @y, ..., @, COCTOMT M3 N >
3 HATYPAJBHBIX UMCEN, IPUUEM TIPH BCEX HATYPAIBHBIX k < n —
2 BBITIO/HEHO PABEHCTBO
Qi = 20540 =g = 1.
a) TpHBe/ITe PUMeED TAKO¥ TIOCIeI0BATELHOCTH TIPU N
B KOTOpOJi a5 = 4.
G) MokeT /M B TaKo# MOCIENOBATEILHOCTH HEKOTOpoe
HaTyPaJIbHO UHCIIO BCTPETUTHCS TPH pasa?
B) TpM KakoM HauGOMbLIEM 11 TAKas T0C/e[0BATEbHOCTD
MOSKET COCTOSITh TO/IBKO 3 TPEX3HAUHBIX UHCen?
Pemrenmue.
U3 JIaHHOTO DPaBEHCTBA BMIHO, WTO IOCAEOBATENLHOCT
(ay) TOTHOCTHIO OMIpeIENSeTCs BHIGOPOM TIEPBBIX [IBYX WICHOB a M ;.
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Vyi—2t+a—t-2a=t> @a=—t2-3t
Vs —2t+a+t+2a=t’ea i(:2+:),
Vi2t—a+t+2a=t2 @a=t2—3t
Tpaguk ypasuenus (1) mnpu t>0 mnpexctapaser coGoit
00beuHeHNne BYX KYCKOB napaGon:
napaGonbi a = —3(t? =) ¢ BepuHHOl D = (.

'
)5 obmactn
=

V, wapabomsi a = t2 = 3t ¢ BepumHolt A = (3; = ) B OGMACTH V.

Bm (EVCI0L Depecexawted; b, HaTane |KoOpAMHAT, M, 8 TOuKe
3

= (—- —f) Ha MpsAMoit a =
Toukax E = (1; 0)u B = (1; 72)

TIpyt pasHBIX 3HAueHMsIX k IpAMas a = k mepecekaer Tpaduk

Pa3HOE UHEIO Pa3 M COOTBETCTBEHHO MMeeM PasHOe UHCIO KOPHeli.

Tpsimasi t = 1 nepecekaeT MX B

W3 puc.1.34 Buamm, uto npsmas a = k nepecexaet rpadmk npu
=1 POBHO J1Ba Pa3a, KOIZIA OHA IPOXOMT MEXKLY TOUKaMi A u B
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B MpebAYIIX BAPUAHTAX Mbl TOTb30BATUCH YPABHEHMEM
OKPYXHOCTM pajuyca r ¢ LeHTpoM (r; 0), KOTopoe MMeeT BMI
(x—7r)?+y? =r? ¥ 1pn y > 0 PAaBHOCHILHO YPABHEHUIO

¥ =V2rx — x2. YroOGbl cBeCTH Hauly 3ajauy K MogoGHOMY cayvaio,
nonoxum  2x=t . Ilomyuum ypasHenue  cosVmat — 2 +
cos2Vrat — t2 = 0.TIpy KOKIOM 3HAUEHUN a MEXKTY MHOKeCTBaMM
KOpHeii JIaHHOTO YDaBHEHMS U HOBOIO MMeeTCs B3aMMHO
OJIHO3HAUHOE  COOTBETCTBHME: ~KAKIOMY ~KOPHIO X JaHHOTO
YDAaBHEHMSI COOTBETCTBYET OJIMH KODEHb ¢ = 2x HOBOTO YPABHEHNS,
M KaKIOMY KODHIO ¢ HOBOTO YPABHEHMsSI COOTBETCTBYET OJMH

t
KOpeHb X =7 JaHHOTO  ypasHewws. [lostomy  3agaua

COpMYMpYeTCs TaK: HafiTM Bee SHAUCHMS @, DU KAKIOM U3
KOTOPBIX ypaBHeHIe
cos Vmat — 7 + cos2 Vrat — t?
JMeeT POBHO /1Ba KOPHSL.
Byziem pemats rpaduuecku. Cuauana Haiiem OJI3: mat — t2 >
0 et?—mat <0. ITO HePABEHCTBO BBINONHSIETCS] HA OTpe3Ke
Me3KIIy KOPHSIMM KBaJIPATHOTO Tpexwiena t = 0 u t = wa. Tipna > 0
Ha otpeske [0; ma, anpy a < 0 Ha oTpeske [ra; 0].
Cnyuaii a > 0. OGosHauum Vrat — t2 = y. [lonyuum ypaBHeHue
cosy +cos2y = 0 & cosy + 2cos’y — 1 = 0 & 2cos’y +cosy—1=0
y=m+2mk (k=0,1,2..),
o [y=-S+2zmmm=12.)
y=§+21m(n =0,1,2,...)
(k,n=0, m>1 Takkaky > 0).

JI1si MCXOMHOTO  YPaBHEHUs TONYUWIM  PABHOCHIBHYIO
COBOKYIHOCTb YpaBHEHHL

Vrat =2 = m+2nk (k =0,1,2,
Vrat =2 +2mm (m =12,

cosy = 1,

1
cosy =3

3

\/mzt—tz—;—!+21m(n=0,1,2
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Touke C = (~1,75;2,5).

Tak Kak 10 YCIOBMIO 20 —520 & a>25, To rpaduK
YPAaBHEHUS DACTIONOKeH Bbille MPAMOH a = 2,5. [IOyIIOCKOCTh
a = 2,5 paséusaeTtcs Kyckamy napa6os Ha Tpu o61acTu:

[ az25, { a2, { a225,
x<a’-4a+2'la?-4a+2<x<a®-2a-3 k>a?-2a-3
TpaguK JaHHOTO ypaBHEHMS NOJMYUAeM Kak OGbeluHeHue
KYCKOB rpadKa B 9THX 00/1aCTSIX.
B nepBoii o6acTit B cuty Toro, uto a? —4a+2 < a? —2a -3 =
x < a?—2a -3, ypaBHeHHe NMMeeT BUL —x+a’—4a+2-x+
a’-2a-3=2a-5¢ —x+a’—4a+2=0 & x=a’—4a+2.
9To ypaBHeHHe He MMeeT pellieHHii, TAK KaK BO BCex TouKax (x,a)
06/1aCTM HAIUIO CTPOroe HepaBeHCTBO. 3HAUMT, 9Ta o6nacTb He
COZIepKUT ToUeK TpadyKa JAHHOTO ypaBHEHNS.

Bo BTOpo/i oGMacTH Bce ee  TOUKM (x,a) SBASIOTCS
PelIeHUIMM JIAHHOTO YPaBHEHNs: x — a® +4a — 2 —x +a? — 2a —
3=2a-5 0=0.3Haunt, BCsi BTOpasi 0GMACTb NpECTABISET
coGot uacTh rpaduKa JAHHOTO ypaBHeHMS (3T0  DeKO
BeTpeualouiicss cyuaii, Kora rpadMKoM ypaBHeHMs! SBASIeTCs! He
JIMHMSA, a Uenast 067acTh II0CKOCTH).

B Tperbeit 06acTu B cuy TOro, uto a? —2a -3 2 a? —4a+ 2=
x > a? — 4a + 2, ypaBHeH/e UMeeT BUL
x—a’+4a-2+x-a’+2a+3=2a-5
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(B 7€BO/i UACTH pAaBEHCTBA CTOMT WUHCJO, TOMyUeHHOE
TPUTHCHIBAHUEM JeCSTHUHO! 3ATUCH UMCIA @ TIepe]] IeCHTHIHOI
3amuehio uncra b).

Pemenne.

OTMeTUM cHauana, uTo C1yuaii a = 1 HEBO3MOXEH, TAK KaK B
paseHcTBe 1b = 24 JleBoe UMC/I0 HaUMHaeTes ¢ uipbi 1, a pasast —
© uupst 2. [lanee cumTaeM, uTo @ = 2. OTAENBHO PACCMOTPUM
CJlyuay OJIHO3HAUHOTO M MHOTO3HAUHOTO b,

1) b— omHosHaunoe (1<b <9). B atom ciyuae ab
nosToMy

10a +b,

10a+b = a® +23.
Crpynnupyem cnaraemble ¢ yuacTuem a:
a(10 —a*"1) =23 -b. )
Tockoabky b <9, 1023 —b > 01 notomy a(10 —a?~*) > 0. Ipu
GOMBIIMX 3HAYCHUSX b 9TO HEePABEHCTBO HAPYMIAETCH 13-32 TOTO,
uTO CTaHOBMTCS a’~* > 10. V3HaeM, Npyu KakKuX 3HaueHusx b oTo
nmeet Mecto. Tak Kak a = 2, 10 a?~! > 2272, TIpasast uactb Gonbite
mecsiTM Tpu b =5,  3HauMT, npU b25 HepaBeHCTBO
HapyIIAeTcs,, W OCTAETCS PACCMOTPETh 3HaueHns b =1,2,3,4.
b=1. (1) 2a(10-a)=23-1e%=22a=
HeT HyXHO/ napbi (a, b).
b=2. (1)=>a(10 —a) =23 — 2 & a? — 10a + 21 :oa[:

Tlapsi (3, 2) u (7, 2) MOAXOMAT: 32 =32 +23, 72 =72 4 23.

b=3. (1) >a(10—a?) =23-3 & a(10 —a?) = 20. Buanm,
UTO @ ABAETCS Je/uTeeM ucaa 20 1 TIOTOMY MOXKET IPUHUMATD
TonbKO 3Havennust 2, 4, 5, 10, 20. U3 HUX TO/IbKO NP a = 2 fieBast
UacTh DABEHCTBA TMOMOKUTeNbHA. IIpoBepseM 5T0 3HaueHMe:
2(10 — 22) # 20. Toaxoaselt napbi (a, b) Her.

b=4. (1) 3a(10-a*)=23-4 oa(10-a®)=19. 19 -
TPOCTOE YMCIIO, M €10 JeIUTETb @ MOXKeT PaBHSATBCS TOMbKO 1 1 19.
06a 5TH 3HAUEHMA MOCTENHEMY PABEHCTBY He YJOBNETBOPSIOT.
Toaxonsimedt napsi (a, b) Het.
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HepaBeHCTBaMIL.
Myctb a < b <c. Camast Gonpmas
CTOPOHA ¢ JIEXUT TMPOTHB CAMOTO
GOJIBIIOrO YI/Ia TPeYroMbHUKA, TaK /
4TO TYmHIM sBAseTcs yron C <
(puc.2.18). Tak Kak cosC <0, To, Puc.2.18
MCTIONb3YS Teopemy KOCHHYCOB (c2=a’+b?—
2abcosC), TIoNTyuaeM HePaBeHCTBO ¢? > a? + b2, YuuTbIBas elile, UTo
G- HAWMEHBUIAS CTOOHA, MMeeM CHCTEMY HepaBeHCTB
Irz >a?+b?,
a <b. 3
TepeiiieM K PaBHOCUTBHOJE CHCTeMe

G140

" [ofieB NepBoe HepABeHCTBO Ha a?, a BTOpoe Ha a,

<t )
<2
a
a) Ecn E = ‘7’ TO cucTema (1) MMeeT BUL:
169 »
=>1+©)?
L T
1< 8=

»
B KauecTse  MOKHO B3STh MOGYRo OGBIKHOBEHHYIO ApoGb 3

unepsana (1,22%), Tax ka5 < V30, 1022 < 2905 2 ¢ (1,20),

»
TlosToMy ~ MOXeM B3STh = ? Jlanee moxHo Gpatb a = 7k,

b = 10k npu moGom k € N. TIycTs, Hanpumep, k = 3. Toraa
a=21,b=30,c="a=39.
Hawmics Tpu mopxopsupix wicma 21, 30, 39, Taiue, uto

392 > 212 + 302, 21 < 30. j—’ L. Omser: moxer.

8
6) Ecm § =2, 70 crctema (1) Mmeer Bi:

R
B 7W e1<2< B 57 < VIS nporusopeuse. OTaet: He
142 a
:

MOXeT.
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KYCK NEpecexaiorcs B Hauale KOOPMMHAT M B TOUKAX
B=Ci-HuE=(- npamoit a = — 1. Tpamas ¢ = -1
TlepeceKaeT /B JIeBbIX KycKa B Toukax G = (=1; 2) u H= (~1; 0).

Tpy pasHbiX 3HaueHMsx k npsvas a = k Tlepecekaer rpaduk
PasHOe YMCIO Pa3 M COOTBETCTBEHHO MMEeM PasHOe UMCIIO KOPHEIt.

T3 puc.1.39 BHauM, uTO IPAMAst @ = k TlepeceKaeT rpadu npu
t > —1x0Ts Obl OJMH Pa3, KOIAA OHa MPOXOAMT MEXKIY TOUKO A
M TOUKOfi G (IPOXOAS Uepes camy TOUKY G, He flepeceKaer).

TIo KOOP/MHATAM TOUeK A U G BUMM, UTO npsvast a = k

o
NIPOXOIT Uepes TOUKM A ¥ G cooTBeTCTBeHHO Mpyt k = — 3 1t 2.
CnepioBatenbHo, XOTsi Gbl OIMH KOPeHb t > —1 uMeeM npu
ae(-32).

Orger: - Y<a<2

Bapuant 36
HaiijuTe Bee 3HAUEHMs a, IPU KAXKIOM 13 KOTOPBIX YpaBHeHHe
a2 +111x +2| + 3Vx? + 4x + 13 =5a + 2lx - 2a + 2|
MMeeT XOTs Gbl OZIMH KOpeHb.
Pemennue.
Tlonoxum x + 2 = t. [losyuum ypaBHeHue
a? + 11]t| 4+ 3VtZ +9 = 5a + 2|t — 2al.
TIpy1 KaX/IOM 3HaUeHMM a MeXIy MHOXEeCTBaMM KOpPHeii JaHHOro
YDAaBHEHUS M HOBOTO  VMeeTcsi  B3aUMHO  OJHO3HAUHOE
COOTBETCTBME: ~ KMKIOMY ~KODHIO X JIAHHOTO  YDABHEHMS
COOTBETCTBYET OJ1¥1H KOPeHb
t=X+2 HOBOTO YDAaBHEHUS, M KaXIOMY KOHIO ¢ HOBOTO
YDAaBHEHNSI COOTBETCTBYeT OMH KOPeHb X =t—2 JaHHOTO
ypasHenusi. T05ToMy 3ajaua cOPMYIMPYeTCS Tak: HATH Bee
3HAUEHMs @, IPM KOKAOM M3 KOTOPHIX ypaBHeHue a? + 11|t| +
3VtZ +9 = 5a + 2|t — 2a| umeeT XoTst Gbl OIMH KOpeHb. OTMETHM
cpa3sy, uTo npu a =0 HeT KopHeii: 9|t| +3vVtZ + 9 # 0, u nanee
cuuraem a # 0. [lepeniem ypaBHeHue B BUle
3VtZ+9 = 2|t - 2a] — 11]t| + 5a — a®.
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12 verHpix umcen u 4 HeueTHbIX. 3HaunT, P He MOXeT GbITh
HeUeTHBIM UMC/IOM i TIOTOMY He MOKET PaBHATbCS 1.

B) M3 MYHKTOB a) M G) CAe/IyeT, UTO MCKOMOE HaMMeHblIee
11eI06 HEOTPHIATENbHOE UHCIO P OTMUHO OT HYS M UETHO — 9T0
eTHOe HATypabHoe WMCI0. Cpeqt 8 NAHHBIX UMcen 6 UeTHBIX 1
1B HeueTHbIX. HayMMeHblllee KOIMUECTBO KapTOUueK C UeTHOM
cymmoit Gyzier, ecim o6a HeueTHbIX umcia —1u 7 yuacTByior B
Tapax TONBKO ¢ UeTHbIMM uuciamit. Takix KapTouek ¢ HeueTHojt
cymmoii Gyner 4. Ocranbuble 4 Kaprouku GyayT € UeTHBIMM
CYMMamu U ToTOMy npom3sesienme P GyfeT KpaTHO N0 KpajiHeit
Mepeuncny2-2-2-2 = 16.

a 12 |4 [-6]7 |-8]-10]12
Dy 2 6 | 4 [-8 |7 [12 [-10
w+b | 1 |1 |2 |-2|-1]-1]z2 ]2
Ta6n.2.25

HauMeHbIUIMM HATYPA/ILHBIM UMCIOM, KpaTHbIM 16, stBastercst
camo uncio 16. 3nauenye P = 16 MOMYUUTCA, €CIM COCTABUM JIBe
KapTOUKM C OJIMHAKOBOI CyMMOIi 1, JIBe KapTouky ¢ OuMHaKoBOJ
cymmoii  —1, JBe KapTOUKM C OJMHAKOBOH cymMmoi 2 ¥

JiBe KapTOUKM € OJIMHAKOBO#H cymMMoii —2 (Ta6:1.2.25)
Orser: a) Her. 6) Her. B) 16.

BapuanT 39

BospacTaiomas  KoHeuHas  apudMeTiuecKas  mporpeccis
COCTOMT M3 DAIAMUHBIX UE/BIX HEOTPULATENBHBIX  UMCel.
MatematK BBIYMCIIA PASHOCTh MEXIY KBaApaToM CYMMbl BCEX
WIEHOB POTPeCCHIt 1 CyMMOJ ¥X KBAJPAToB. 3aTeM MareMaTyKk
106aBWI K 9TOfi Nporpeccuyu Claefyiommii eé wieH M CHOBa
BBIYMCI TAKYIO JKe PASHOCTD.
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UHCTOBBIMM  KOIDMIMEHTAMM, DPAsTOKUM KAKIYlo CKOOKY Ha
MHOXMTe/M 1 0GLMIi MHOXKMTe/Ib BbIHeCeM 3a CKOGKU

(x* — a?) + (4ax — 4x®) + (6a — 6x2

(% = a)(x? + a) + 4x(a — x2) + 6(a — x?) =
(x? = a)(x? + a — 4x — 6).
1iTaK, JaHHOe ypaBHEHMe IPUHMMAET BUL
(?—a)x® +a—-4x—6)=0
11 II0TOMY PaBHOCIIIBHO COBOKYITHOCTH ABYX YPaBHEHMUi BTOOii
crenenn [, 955
a=—xZ+4x+6,

a ero rpauK (puc.1.23) siBseTcs OGbeIMHeHMeM TPAGHKOB STHX
ypaBHeHuii — oObeauHeHuem aByX mapaGon. IlapaGosibl umeloT
BepumHbl (0,0) 1 (2, 10) u nepecekaioTcst B Toukax (—1,1) u (3, 9).

Puc.1.23

TIpi pasibiX 3HaueHusX k mpsMas a = k mepeceaer rpaduk
PA3HOE UHCTIO Pa3 M COOTBETCTBEHHO UMeeM pA3HOE UHCTIO KOpHelt.
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HEoGXOMOCTH.

HauGorbiliee 3HaUeHMe n, TIPU KOTOPOM MOCIE HECKOTHKUX
IepeMBaHuii B KAKOM-100 BelIpe OKA3BIBAETCS 7 1 BOJIbI, PABHO
17.

Orser: a) la. 6) Her. 5) 17.

Bapuant 42

V POMbI HET UCTOUHMKA BOJIbI, HO €CTh TPH BEA PasiuuHbIX
00bEMOB, B JIBYX MX KOTOPBIX eCTb BOAA. 3a omuH mar Poma
IepenuBaeT BOY U3 BePa, B KOTOPOM OHa €CTh, B ZPYToe Be/po.
TlepenyBatye 3aKAHUMBAETCA B TOT MOMEHT, KOIJa WM TepBoe
BeJIPO OIyCTeeT, WM BTOPOe BeApO 3alloNHUTCS. BBUIMBATh BOLY
¥3 BeJiep 3anpemaeTcs.

a) Mor i1 PoMa Uepe3 HeCKO/IbKO WIAroB MOTYUHTh B OZIHOM H3
BEZIep POBHO 4 /1 BOJIbl, eCIIM CHAUANA Y HEro GbUTH Be/pa 00bEMaMM
371 8 11, moNHBIE BOJIBI, @ TAKKe MycToe BeJpo o0bémom 9 1?

6) Mor /1 PoMa uepe3s HeCKO/bKO WIAroB MOJYYUTh paBHbIE
00bEMBI BOJIbI BO BCEX BeJpax, ec/i CHauala y Hero GbUIM Beapa
oGbéMamut 8 1 u 10 71, TOMHble BOJbI, @ TAKKe MYCTOe BepO
o6bémom 11 n?

B) CHauana y Pombl Gbuu Beaipa 0GbEMam 4 11 1 8 11, IO/HbIe
BOJIbI, & TaKKe MycToe Beapo o6béMom n 1. Kakoe HauGosnbluee
HaTypaJbHOE 3HAUEHUE MOKET NPUHMMATD 1, € U3BECTHO, UTO
uepe3 HECKO/IBKO WAroB POMa CMOXeT IOTYUHTh POBHO 5 /1 BO/IbI B
OJIHOM M3 Béiep?

Pemenne.

TloBTOpSIeTCS pelierie BapUanTa 41 ¢ APYIUMHM WHCIOBBIMI
JIQHHBIMK.

Otger: a) [Ta, Hanpumep

(3,8,0) = (3,0,8) = (2,0,9) » (2,8,1) = 3,7,1) » (0,7,4).
6) Her.

B) 11. Haripumep,

(4,8,0) > (0,8,4) = (0,1,11) » (4,1,7) = (0,5,7) .
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«OTMUHOI> TPOVIKOH, €CTH OHM MOTYT GbITh VIMHAMM CTOPOH
TIPSIMOYTOILHOTO TPEYTObHMUKA.

a) JlaHbl 5 DASAMUHBIX HATYDATbHBIX uicen. Moxer
0Ka3aTbCsi, UTO CPeM HUX He HAMJETCSs HM ONHON «Xopourei»
TpoiiKn?

6) Jlaubl 4 pasAMuHBIX HATYPaJbHBIX uMcaa. Moxker au
OKA3aTbCsI, YTO CPE/I VX MOXKHO HAMTH TPU «OTMUHBIX» TPOFKN?

B) Jlanbi 10 pasauuHbIX Uicesl (H0OA3aTeHHO HATYPATBHBLX).
Kakoe HanGofbliee KOMMUECTBO <OTAMUHBIX» TPOEK MOIIO
OKA3aThCsi CPesIM HIX?

Pemennue.

a) CXOMMM 3 TOTO, UTO B TPEYTONbHMKe JMHA 06O
CTODOHBI MeHbIIIe CyMMbI JUIMH JIBYX JAPYIUX CTopoH. TaK Kak Hac
MHTepecyeT OTPMUATENbHbI Pe3y/IbTaT, TO nonpoGyem BhIGPaTh 5
PasIMUHBIX UMCeN @, < a, < az < @y < as TaK, 4TOObl KaKI0e
YKCII0, HAYMHAS ¢ TPeThero, 6o Goble WK PaBHO CyMMe JIByX
TIPeIbIIY X

az32a;+0, @420, +a3, as2az+a,. (€3]
Tor/ia B 06O TPOVIKE TPETHUM UHMCIOM OKAKETCS OTHO M3 UMCeN
@3,,,5, ¥ 13-32 9TOTO TPETbe UNCIO He Gy/IeT MeHbIle CyMMbl
MepBBIX JIBYX UMCel — TPeYToJAbHMK He momayumutcs. JUisi Tpoek
(ay,a5,a3), (a3, 03,a4), (a3, a4,as5) 9TO BMAHO M3 HepaBeHCTB (1).
Jo6as M3 OCTAMbHBIX BOSMOXKHBIX TPOEK TOKe «ILIOXasi».
Hanpumep, st Tpoiiku (a;, as, a,) Gynem umeTb
a2 a,+0a;>a;+a;>0a,>a,+ a5,

BoiGepem Takue HeGonbmme umcaa, utoGbl B cTpoke (1)
BBITIOAHSUINCH paBeHcTsa: 1, 2, 3, 5, 8. TTo JOKA3aHHOMY, CPE/IM HIX
HeT «xopouef TPoiKm».

6) IlycTb a, < a, < az < a,. [1OCKONbKY JUIMHA THIIOTEHY3bI
Gonbliie JUIMH 0GOMX KAaTeTOB, TO VIMHOI TMIOTeHY3bl MOIYT GbITh
TONBKO UHCIA azu a,. CIEOBATENbHO, BO3MOKHBI TOMBKO 4
paBeHCTBA

ag+ai=d, d+aj=

I T S e
3 ai+a3=a3, a3 +a3 =a;.
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572, MHoxuTens 5" =1 He JenuTcsi Ha 5%, MHaue uMcio

s
e

n>3 uMeeM HepaseHcTBa 0 <
HALleJ10 le/TCs Ha 52
by =5""2m 1pu HeKoTOpOM m € N.

BBISCHIUM TPAHHLLY, KOTOPYIO HABEPHSIKA He MOKET IPeB3OVTH
1= UMCIIO WICHOB TIOCIeNIOBATELHOCTH, 13 TIOC/IETHEro paBeHCTBa
BUAMM, uTO by > 52 C ipyToii CTOPOHBI,

by = ay—a, < a, <a, =286. Tosromy 5" < 286. Vuuthisas,
uTo GyoKajimelt K uMcty 286 (CBepXy) CTeNeHbIo UHCIa 5 SBISeTes
5% = 625, MoxXeM 3anucaTh 5" < 5% OTciofa ciefiyeT, uto n < 6,
a Tak Kak n € N, To n < 5. FITak, n He MOXeT NpeB3oATH 5, U
JI0CTATOUHO NlepeGpaTh clyuam n =3, n = 4un = 5.
Tyctbn = 3. Torga

6bu10 Gbl HATYPATBHBIM (a 5TO He Tak: mpH
.

<1). CnemosaTenbHo, by

=

2
by=5m, a5 ,a,+§b,(1 7@) ), n,+§b,,
286 = a, + 6m & 286 — a, = 6m.

31eCh PHBICUEN HIBECTHYIO TEOPMY O A@TeHI € OCTATKOM:
Kaxosbl 651 HM GbUIM 11€/I0€ UMC/IO a M Lenoe uucio b # 0, Beersa
BO3MOXHO,  TIPHTOM VHCTBEHHbIM CTIOCOGOM, PA3ICANTH a Ha
b ¢ ocTaTKOM: HaliTH Takve JBA UETLIX UMCAA g (YACTHOE) M T
(octatoK), uroa =bq +r, 0<r < [bl.

113 970l TeopeMBI CeAyeT yTBepiIeHie:

Pazwocms deyx yenwx wicen o ua” denumcs wa Hamyparshoe
wicno b aeno moxda u monko mozda, Ko2da a’ u a” wmeiom

odunaxossie ocmanmku npu denerutt Ha b.
(JloKasaTebCTBo. CHavania BCMOMHHM, 410 ectit a,b,c € Za'ic, b i
¢, 0a+bc.OTcioNa ClEIYeT, WTO ecTi cymMa S
O/IHO 3 CIaraeMBIX a  c, TO  BTOpoe caraenoe b i c. 310 NoTOMY,
4T0 B CyMMe b = § + (~a) 06a CTAraeMBIX HALIE/IO ZIETATCA Ha c.
Tyets ' = b’ +17,0 < 7 < b, a” = bq" + 77,0 < r” < b.Ecnu
a'-a” nenures wa b Haueno, 10 b(q' —q”) +(r' — 1) ReTMTCs Ha b
Halleno0, 1I03TOMY M 1’ — r” AeuTest Ha b Haen0. Ho
~b<r —r"<b,
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x+y=-3a,  (y4y=-_3q
(U e o
B COOTBETCTBIM ¢ TeopeMoi BieTa mapa (x; y) SIBASIETCS peliienyeM
9TOM CUCTeMBI TOT/IA M TOMBKO TOT/A, KOT/IA UMC/A X M Y SBASIOTCS
KODHSMM  KBAAPATHOTO  ypapHeHus t?+3at+a=0. Ero

4
JWMCKPUMMHART D = 9a® —4a Mo/oxutenen Npu a >, pabeH

HYMO Y @ = 1 OTpHIATENEH PH @ < 3.

CriefioBatesbHO,

npu a >3 KBAIPATHOE YPABHeHMe WMEET JBA PAsMUHbIX
KOPHS t = x U t = y; apa (x; y) ABASETCS pemieryeM cuctempi (1);
BBIJy CMMMETPUI CHCTEMbI OTHOCHTEIIBHO X My apa (; X) Toxke
SBSTCS e ellieHMeM, TaK UTO CHCTeMa (1) MMeeT /1B pasiuHbIX
pewenus (x;y) u (y;x), To ecTb npsimas [, nepecekaer rumnepoony
h, B BYX TOUKAx, a Bech rpadyK H B 4 TOUKax;

NpM a=3  KBanpaTHoe YpaBHeHMe MMeeT OIMH Kopeib

t =x=y; pemennem cuctempi (1) SBISETCH OfHA Mapa (x;x), TO
ectb npsmas [, nepecekaer runep6ony h, B OJHOM TOuKe (TOuKa
Kacanmsi A Ha Guccektpuce 1 v 1l KOODIMHATHBIX YIZIOB), a BeCh
rpadmk H B 3 TouKax;

MpM0<a<: KBALPATHOE YpABHEHYe He MMeeT KopHeli,
cuctema (1) He COBMeCTHa, TO ecTb MpsiMasi [, He mepecekaer
rumepGony hy, a Bech rpaduK H repecekaer B 2 TOUKAX.

Tpsimasi I, npu Bcex a > 0 mepecekaet runepGony h; B JBYX
Toukax (8o Il 1 IV KBaJpaHTax). B 3aBUCHMOCTH OT 3HAueHMit
runepGony h, OHa MOXeT mepeceKaTh B ABYX TOuKkax (8 I
KBAJIpaHTe), B OJIHOM TOUKe B (TOUKA KacaHMsi) # He IepeceKarb.
PaccMOTpUM riepeceuente I ¢ hy:

{X +y =ﬂ§ = {x +

y=3 xy =

B COOTBETCTBHH C TeopeMoii Biera napa (x; y) BIS€TC pemienuem
9TOJi CHCTEMBI TOT/Ia 1 TOJIBKO TOT/IA, KOT/IA UMCIIA X M Y SIBISIOTCS
KODHSMM  KBAIpaTHOTO  ypaBHemwns > —Zt+a=0. Ero

2
a

. @
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10670

3-ji war. Tak Kak a > 109,10 (*) = a > 22— 1 = 10668 — 1 > 10667,

1o
Ha n—om mare moryuww crerens

66..667=6-10""1+6-10"2 +--+6-10>+6-10+7
r=rrg
=6(10+102 4+ 10" 1)+ 7=
10 -1 20
10— == Rl
610 =T +7 3(10 1N+7,
TaK uTo
a> 1050007,
Buaum, uTO rocae JOCTATOUHOrO UMCIA IWNATOB n 3HAUEHMe a
CTaHOBHTCA Gonblle MOGOTO WMCAA.  3HAUMT, DABEHCTBO

ab = a” +23 He MOXeT BHITIOAHATBCS HU NPH KAKOM KOHEYHOM
3HAUeHNM a = 2.

oreer: (3, 2)u (7, 2).

5.6.9
Kaxiplit U3 Tpynmbl yuammxcst CXOAWI B KMHO WM B Teatp,
TIPH 9TOM BO3MOXKHO, UTO KTO-TO M3 HYX MOT CXOMTb 1 B KUHO, 1 B

i
Teatp. H3BeCTHO, UTO B TeaTpe MATBUMKOB Ghino He Gonee = oT

OOIero UMC/A YUAAXCS TPYNINbI, TIOCETHBIUIMX TeaTp, a B KMHO
MaBUKOB Gb10 He Goslee 2 OT OGIIET0 UHCTa YUAIMXCS TPYTITIbI,
TIOCeTHBIIVX KHHO.

a) Moo M GwiTo B rpymme 10 MaTbuMKOB, eciu
JIOTIOJIHUTENbHO U3BECTHO, UTO BCero B rpymie 6bu1o 20 yuammxcs?

6) Kakoe HauGo/bllee KOMMUECTBO MATHUMKOB MOIIO GBITh B
TPYIIIle, eC/ IOTONHUTENBHO 3BECTHO, UTO BCEro B IPyMe GbUIo
20 yuanpxcs?

8) Kakyio HAUMEHBIIYIO /IOMIO MOIIM COCTABISTH ICBOUKH OT
OGIIero YMC/A YUALIMXCS B IPYTITe 663 JOMOMHUTEHOTO YCTOBHS
TIYHKTOB a 1 67

Pemennue.

Tlyctb S — oGuiee UMCAO YUAUMXCS TPYMIBL, me M my —
KOMUECTBA  MalbuMKOB, —TOCETMBNMX ~ TeaTp M KMHO
COOTBETCTBEHHO, d; M dy — KONMUECTBA JEBOUEK, MOCETHBLINX
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WA+B=363,  (A=22
10B+A4=4-363 " B =143
TOAGMPATh UCXOJHBIE WMCAA K OTOMi CHCTeMe. 3aMeuaeM, uTo

CYMMa BTOpBIX P B TIOUTH B 7 pas MPEBOCKOMTHT CYMMY MepBbIX
WP A. UTOGHI HTUM BOCTIONb3OBATHCA, BO3bMEM MepBOit LUdPoii
BCEX UMCe/ MCXOHOro HaGopa OfHy ¥ Ty e umbpy 1, a BTopoii
wPOii /1715 MAKCHMATTBHO BOSMOXKHOTO KONMUECTBA YHCEN — OJIHY
1 Ty ke undpy 7. Takoe MAKCHMATHHO BO3MOKHOE KOMHUECTBO
uncen - 20, YTO BMJHO M3 paBeHCTBA 143 = 7-20 + 3. 3HaumT,
BosbMeM 20 wices 17. B cymme onmt fator 340, Jlo Beedt cymmbl 363
He XBaTaeT 23, 1109ToMy J06aBMM JiBa UMCIa ¢ iepBoit udpoii 1 ¢
TaKoii cyMmMoii: 970 11 1 12 (10 1 13 He MOAXOAT #3-3a 1w pbi 0).
HTaK, Mbl COCTaBWIM MCXOAHBIN HaGop umcen:

nBaauath wicen 17, wnena 111 12,
Toczie iepecTaHOBKH WP MOAYUHTCS HABOp:

nBaauath wcen 71, wnena 11 u 21,
X cymma paBHa 1452 = 4 - 363.

104+ B =363,
6) Ilo ycrosnio {1OE+A 2-363°
paBeHCTa NIepBoe, oYUM

9(B-A)=3632B-A= % ~ He ue/oe UMCNIO, YC/IOBMe T 6)

a) Ilo ycrosuio [ Byzem

BblunTas M3 BTOpOro

HEBO3MOXHO.

B) HiuieM HanGoMblLIee BO3MOXKHOE SHAUeHHE CYMMBI

$=10B +A = 10(363 — 104) + A = 3630 — 99A.

OHO NoNyuaeTcsi MpH HamMeHbiieM snauemi A. Haiizem 1o
HauMeHblee 3HavetHe. TAK KaK ay, b~ OTIAUHBIe OT O WP, TO
Ibk =9 = { b <9
1<a 9 < 9a;
104 + B =363 crenyer, uto 104 +B =363 < 104 +94 = 422,

To ecTh A2 19‘—2. Tlockonbky A € N, To A>20.  Haumenbiee

= by < 9ay. Tlostomy B <94, M M3 ycnoBus

3HaueHHe A OKazwIoCh pPaBHBIM 20. 3HAUMT HauGoMbluee
BO3MOXHOE 3Hauetite S = 3630 — 99 20 = 1650. Tlokakem, uTO
Takoe 3HaueHue jocturaercs. IToaGepem noaxonsime ucxoHblie
wgena. VuteM, uTo HauGonblee yBeNMUCHME CYMMbI MpH
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ectb mpsmast [, mepecekaer rimepGony h, B oaHOl TOuKe (TOUKa
KacaHisi A Ha Guccexrpuce I 1 Il KOOPAUHATHBIX YIIOB), & Bech
rpaduk H B 3 TOUKaX;

npua> 3225 KsajpaTHoe ypaBHeHMe He MMeeT KOpHei,
cuctema (1) He COBMeCTHa, TO ecTb MpsiMasi [, He nepecekaer
rumepGony hy, a Bech rpaduK H IepecekaeT B 2 TOUKaX.

Tpsimasi I, npu Bcex a > 0 mepecekaet runepGony h; B JBYX
Toukax (8o Il 1 IV KBaJpaHTax). B 3aBUCHMOCTH OT 3HAueHMit a
runep6ony h, oHa MOXeT MepecekaTh B ABYX TOuKax (8 I
KBaJIpaHTe), B OJIHOM TOUKe B (TOUKA KacaHMsi) M He IepeceKar.
PaccMOTpuM riepeceuene I ¢ hy:

x+y=aqa
(et
B cootBeTcTBIMM € TeopeMoii Buera napa (x; y) iB/sieTcs peleHnemM
9TOJi CHCTEMBI TOTIA 1 TOJILKO TOT/IA, KOT/IA UHMCIIA X M Y SIBSIOTCS
KOPHSIMM  KBaJpaTHOrO  ypasHemmss t2—at+a=0. Ero
JIMCKPUMMHAHT D = a? — 4a NIONIOKUTE/IeH TIPH a > 4, paBeH HyJ0
TIpU a = 4 M OTPHIATENeH TIPH a < 4.

CnefioBaTesbHO,

npu a>4 KBajpaTHOE YDABHEHMe MMeeT [Ba PAsIMUHBIX
KOPHSI t = XU ¢ = y; TIapa (x; ) ABASETCS PelieHHeM CUCTeMbI (2);
BBIJIY CHMMETPUI CHCTEMBI OTHOCHTEIIBHO X My Tlapa (y; X) TOke
SIBJISIETCS] ee pelleHyeM, TAK UTO CHCTeMa (2) UMeeT JBa Pas/NUHbIX
pewtenmsi (x;y) u (;x),T0 ecTh npsivas [, lepecekaeT rumnepGory
h, B IBYX TOUKaX, a Bech rpadmK H B 4 TOUKax;

npu a=4 KBAIPaTHOE YPaBHeHMe MMeeT OMH KOPeHb
t =x =y, pemeHueM cuctembl (1) SBaserTcss oHa mapa (x;x), T0
ectb npsivasi [, epecekaeT runepGozy h, B OJHOM TOUKe (TOUKA
Kacanusi B Ha Guccektpuce 1y 11l KOODAUHATHBIX YIJIOB), A Bech
rpadwk H B 3 TouKax;

npua <4 KBAIPATHO® YPABHEHMe He MMeeT KOpHeil, cicTeMa
(2) He COBMeCTHa, TO eCTh MpsMast I, He NepeceKaeT rumepsony hy,
aBech rpaduK H repecekaeT B 2 TOUKAX.

B COBOKYNHOCTH Bech rpadu L miepecekaet rpaduk H poBHO B
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y+x=0,
a=0 cucrema umeer Bi { xy=o M VMMEET emiucTheHoe
pemenne (x; ) = (0; 0). laziee cunraem, uto a > 0.
3apmauy Gyziem pemaTh rpaduuecku (puc.1.56).
TlepBoe ypaBHeHMe PABHOCUITHHO COBOKYTTHOCTH
[x +y=
x+y=a.
Ee rpaduk L =1, Ul npeictaBiser coGoii mapy MapaielbHbiX
POXOIMT  uepes

NPAMBIX: TIPAMas [, ¢ ypaBHeHueM x+y = —
TouKM (— 3, 0) n (O

yepes ToukM (a; 0) u (0; @) (Mapaie/bHOCTh CJIeAyeT, Hanpumep,
M3 TOTO, UTO NPM TepeceueHUU UX oChlo AGCLHCC BHYTpEHHUE
HAKDECT JleXalliye yI/bl paBHbl 110 45°). TIpu Beex 3HaueHMAX a 5T
TIPSIMBIE HAXOJSTCS 110 PA3HbIE CTOPOHBI OT HAUa/Ia KOOPAMHAT, TAK

Kak —2<0 ¥ a> 0 (cOBNACTh He MOIVT, TaK KaK PaBeHCTBO

2), mpamas ;¢ ypasHeHyeM x+y =a -

-% = aTpy a > 0 HeBO3MOKHO).
Bropoe ypasHeHie PaBHOCWIbHO COBOKYIHOCTH

[xy —a P

xy= y=%
Ee rpaduk H = h, U h, npenctasisier coGoii mapy runep6ou:
runep6ona hy, ¢ ypaBHeHMeM y = —E c perssimu Bo II u IV
KBaJIpaHTax 1 runepGosa h, ¢ ypaBHeHHeM y = ;c BetBsimu B 1 m 11T
KBA/IPaHTaX.

PelleHMsIMM  1aHHO# CHCTEeMbl SBASIOTCS TOUKM (X;¥), B
KOTOPBIX TlepeceKaloTest ABa rpadma L u H.

Tpsimast [, IpU Beex 3HaueHusix a > 0 fiepecekaeT runepsony
hy B aByX Toukax (8o II u IV Kagpautax). B 3aBMCHMOCTH OT
3HaueHMii a rUnepGony h, OHa MOXKeT flepeceKarh B IBYX TOUKaX (B
111 KBaIPaHTe), B OTHOJ TOUKe A (TOUKA KACAHNS) U He TIePeCeKaTh.
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Ee tpaduk H = h, Uh, npectanser coGofi mapy runepGon:
runepGona h, ¢ ypaBHeHMeM y -; c setBsvu Bo Il u IV
KBAIPaHTax  rinepGona hy ¢ ypasHensem y = & ¢ etssivu 5 1 111
KBAIPAHTAX.

PellleusMi JAHHOM CHCTeMbI SBASIOTCS TOUKM (X;Y), B
KOTOPBIX NepeceKaloTesi JiBa rpadmka L u H.

TIpsimast I, Y BCeX 3HAUeHNsX a > 0 MepeceKaeT rumepGoay hy
B JBYX Toukax (8o Il u IV KBajpaHTax). B 3aBMCHMOCTH OT
3HaueHuii a rumepGoy h, OHa MOXKET MepeceKaTh B JIBYX TOUKaX (B
111 KBazpanTe), B OIHO/ TOUKe A (TOUKA Kacayis) i He NepeceKarb.
PaccMoTpuM niepecevenye Iy ¢ hy:
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13 5Tof TEOPeMBI C/IE/TyeT, UTO PA3HOCTD IBYX LeAbIX wmcer m'

um” eMMTCsl Ha HATypalbHOe UMC/IO n HAllelo TOrAa M TOMbKO

TOr/ia, Koraa m' um” MMeIOT OIMHAKOBbIE OCTATKM MPH JeleHun

Han.
(loKasaTebCTBO. CHavata BCMOMHMM, UTO ecat a,b,c € Z,aic, b
¢, Toa+bic Orciona crenyer, uto ect cymmas = (a+b)icu
OIIHO 13 CTaTaeMbIX a i ¢, TO 1 BTOpOE craraemoe b | c. 3To noTomy,
4To B CyMMe b =S+ (~a) 00 CMArAeMbIX HALETO [ETATCH Ha c.
Tiyers m'=nq’+7', 0< 7' <n, m"=nq"+r", 0 <r” <n. Ecmt
m'=m”" IeTHTCS Ha n HalLeo, T0 n(q’ — q”) +(' — ") AeTHTCH Ha n
HAUeo, MOITOMY H BTOPOE Claraemoe 11’ IeAMTCA Ha n
Haueno. Ho —n<r'—r"<n, a Ha TPOMEXYTKE (-n,n) TOTbKO
OIHO U0 0 ZENTCA Ha 1 HaLLeNo. 3HaUMT, 1’ — 1" = 0 = 1’ = 7"
OGpatHo, ecnit 1’ = 1, To m'~ m" =n(q’' ~q"), TO_ecTh m'~ m"
JenHTCs Ha n Hauero).

Hcnonbsysi 570 CBOMCTBO OCTATKOB, JIOKAXeM BCIIOMOraTe/lbHOe

yTBepKIeHHe:

B KOHeuHOI! apuhmeniieckoil npo2peccitl u3 Hamypanvuix wicen
¢ pasnocmvio d € N moGsie d — 1 (wiut d + 1) nodpad udyujue unenst
npu denenuu Ha d — 1 (coomeemcmeenno Had + 1) dawom nonapHo
pasnuunsie ocmamxu.

TlycTb noapsiz uayT d — 1 uieHoB

a,a+d,..,a+kd,..,a+ld,...a+([d-2)d,0sk<lsd-2.
JIONyCTHM, UTO ueHbl a + kd v a + Id Q10T OJMHAKOBbIE OCTATKM

nipy Aenerm Ha d — 1. Toraa ux passocts (I — k)d AeAUTCs Haueno
(l k)d €Z.Ho (l k)(l _(l k)(d-1+1) == k+“ k)

d-1 d-1"
a ¢ yuerom HepaBeHcTB 0<I—k<d—Z 0 mmeem0 < &2 <
a2

42 21, To ects nomyww CcymMy uenoro wicnal—ku Apodu

a1
mexay 0 u 1, Tak uTo ——— ‘ 7 He € Z. 3HauuT, IonylleHye HeBepHo U

ymeepudente ona d — 1 “Goxasaro.
B cayuae d +1 umeeM a,a+d,..,a+kd,..,a+1d,..,a+dd,
0<k<l<d[lonyckas, uto unensl a+kd u a+ld pmaor

OJUMHAKOBbe OCTATKHM NPU JeneHun Ha d + 1, TOMYWHM, UTO
e g,
T

Had -1, TO ecTb
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KOTOpOM mpsiMasi L NPOXOZMT uepes TOuKy D : TMOACTABMB

KOOP/IMHATBI TOUKY D B ypaBHeHHe PSMOfi L, Oy uim

—2=2-a =a=4 (tak Kak 4 <1+VI0, T0 Touka D

Pacriono)eHa JieBee KacaTelbHOi K NPaBoii MOMYOKPYKHOCTH).

TIpu 0 < a < 4 MMeeM OJIHO TIepeceueyte (C KyCKOM OKPYKHOCTH).
TIpu a > 4 oaiHO nepeceuenye (C KYCKOM NpPAMOii y = —x).
Jlenaem BbiBOA: Gonlee [BYX TepeceueHuii Mmeercss npu

1-Vi0<a<-2ua=0.
Orser: 1-Vil<a<-2ma

0.

5.3.18
Haiire Bce 3HaueHMs @, IPU KaXIOM M3 KOTOPBIX CHCTeMa
ypaHeHuii

{\x1A1‘+2x—x1 y2—1l1+2y—y2
x+y=a
umeeT Gozee IBYX peleHii.

Pemenue.

Byziem petrath
rpaduuecki.  Pemenusivi
(X;y) CHCTeMbl SIBASIOTCS
TouKM nepeceuenms
rpadmka T TiepBoro
YPaBHEHMUSI ¢ PSIMOi
Lixty=aoy=-x+a
TpeGyeTcsi HaifTH 3HaueHMs!
@, IpM KOTOPBIX MMeeTcst
Gozee JIBYX nepeceueHHmii.

3ametum, ut0
ypaBHeHue nmeet
CUMMeTPHIO: eciu (x,y) — efo pelieie, To (y,x) Toxe ABASETCS
pemenyem. Ha KOOPAMHATHO! miockocTH xy (puc.l.14) Toukyu
(x,y) ¥ (y,X) CHMMeTPMUHb OTHOCHTENbHO MpAMOH  y = x. (B
NIPAMOYTONLHOM PABHOGEPEHHOM TPeYTObHUKE ¢ BepIUHAMU
(%y), (.y) M (y,X) OTPE3OK OMCCEKTpHCHI y =x SBASeTCS

Puc.1.14
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UHCAO C OCTATKOM 3 He MOXeT ObiTb cTepro. EC/u JOMKHbI
OCTATBest [IBA UMCIA, TO OJIHO M3 HUX C OCTATKOM 0, Jpyroe ¢
ocratkom 3. IlycTb To unenaa=5q¢, +0mub=5q, +3. Ecm
la— bl =45, 0 |5(q, — q2) — 3| = 45 = 5(q, — q2) — 3 = F45, T.e.
5(qy — q2) = —42wm 5(q, — q;) = 48. Ho —42 u 48 He fiensTcs Ha
5, 1109TOMY OTBET OTPHLATE/bHbII.

) 13 IIpe/IbIAYIIEro MyHKTA 3HAEM, UTO Ha JI0CKe OCTATHCh ABa
uMca, MMelomMe TpH eTeHuu Ha 5 octatku 0 u 3. TlooTomy
JMeeM J[Ba BapUaHTa 1) BbIGEpeM B TaGAUIIe MAKCHMATBHOE WHCTO

€ OCTATKOM 0 M MMHMMAZbHOE UMCIO C OCTATKOM 3. Momyunm

uacTHoe % 2) BbiGepem B Tab/mMle MaKCUMaTbHOE UMCIO C

OCTATKOM 3 U MMHMMATbHOE WHCTO C ocTaTkom 0. omyunm

actHoe 22, Tak kak 22 > 2% 10 ppiGupaem HanGonblee sHavueHMe
TRETO0E o 103 105

03"
205

Ortser: a)/la. 6) Het. B) —.

103"

Bapuanr 27

Ha iocke GbLTHM HaNMCAHbI HECKOJBKO Lie/bIX uncest. Heckonbko
Pa3s ¢ I0CKM CTUPA/IM 110 JIBA UHCIA, CYMMa KOTOPBIX JIETMTCS Ha 5.

a) MOXET /1M CyMMa BCeX OCTABIIMXCS HAa JOCKE uHcen
DaBHSTHCS 24, €CTM CHAUATA TIO OJHOMY Pasy GbUIM HATMCAHBI
uncna3,4,5,6,7,8,9,10, 11, 12, 13,142

6) MOXeT /I Ha JI0CKe OCTATBCS POBHO JIBA UHCIA, PAHOCTH
Me3KIIy KOTOPBIMM PaBHa 45, €/ CHAuA/Ia 110 OJIHOMY Pasy bl
HATMCAHBI BCe HATYPATBHbIE YMCAA OT 53 0 158 BKIIOUMTENbHO?

B) H3BeCTHO, UTO Ha JOCKe OCTA/IOCH POBHO JBA UACHA, a
CHAYAIA 110 OTHOMY Pasy GbUIM HANMCAHBI BCe HATYPAIbHbIE UMl
oT 53 710 158 BRMounTeNbHO. Kakoe HauGoblllee 3HAUCHHE MOKeT
TIOTYUMTBCS, €C/ TIOJENHTD OZIHO M3 OCTABUIMXCA UMCell Ha BTOPOe
U3 HUX?

Pemennue.

a) CyMMa NepBOHAUA/IBHO HAIMCAHHBIX wuicen papHa 102.
Tocsie M0GOr0 UMCa CTUPAHIE 13 9TOM CYMMBI BHIMTAETCS TUCTO,
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MONOKUTEbHBIM UMCOM B TIpefIblAyledi cKoGke). TloicTapss
Qs — @ = by(1 < k < n— 1), nonyunm
@y =ay+by+by+by+ -+ by g
Tlo opmyZie CyMMbI UIeHOB FeoMeTpHUecKoii porpeccuu
by+by+by++byy=b,
TnosTomy
@

e by = a, —a;.
a) Tlo gopmye (1)

3
ag= u,+;b,(1 -(é) ): a +%b,,
5 )" 156
as=ay+3b, (1 = (g) ) =a,+ gz
MOJKHO B3SITb J110G0e HATYpaIbHoe a, > 1 1 0G0 HaTypabHoe by,
KpatHoe 125. Hampumep, a, =1, b, = 125. Torna a, = a; + by =
126, a3 = ay +§by = 151,04 = @y + 33by = 156,05 = ay + 3¢ by = 157.
TlonyuaeTcs noceqioBatensHocTs 1, 126, 151, 156, 157.
6) Jlonyctum, uto 4a, = 5a, —a,. Torna B cuny popmyzsi (1)

Oy/ieM MMeTb PaBeHCTBO

P
4a, +5b, (1 -® ) = 5a, — a,. ToACTaBuM a, = a, + b,. Torga

51,,(17(3)""'):51,,.

Tak wax 5b,20, 10 1-(2) =1 o ()" =0. Ho oro

HEBO3MOXKHO.
OTBeT: He MOXeT.

. SN g
5 Mo opmyne (1) ay =, + 2, (1= (2)") = a + 220,
3nec 250 watypartbHoe W0, TI09TOMY MCHUTEIb APOGH

Halle/Io JIe/MTCS M Ha 4, M Ha 5"~2, Hac MHTepecyeT 1eMMOCTb Ha
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MEKIIy KOTOPBIMM PaBHa 24, €C/I CHAYA/A TI0 OJIHOMY Pasy Gl
HaNMCaHB! BCe HaTypabHble wucia oT 100 710 151 BRIIOUMTEbHO?

B) M3BecTHO, UTO Ha JIOCKe OCTAlOCh POBHO JBa UMC/A, a
CHAUa/Ia 110 OIHOMY Pa3y GbUIM HATIUCAHBI BCe HATYPIbHbIE YHC/A
o1 100 f10 151 BRmounTeMbHO. Kakoe HauGoblee 3HAUEHNE MOXKET
TOMYUMTBCS, €CIU TIOAMHTH O/HO M3 OCTABLIMXCS YUCEN Ha BTOPOe
u3 HUX?

Pemenne.

TIpUB/IEUEM H3BECTHYIO TEOPEMY O JIe/IeHHH € OCTATKOM:

KakoBbl Gbl Hi GBUTM LeJ0E WMCAO a M Leoe uucio b # 0,
BCET/Ia BO3MOXKHO, ¥ IPUTOM eIMHCTBEHHBIM CTIOCOGOM, Pa3JieIuTh
@HabC OCTATKOM: HaiiTy Takue JBa LE/bIX q (YACTHOE) U T
(ocTaTok),uto @ = bq+r, 0<r < |b|.

Hcnosnb3yem ocTaTKu umces npu aenenuu Ha 3. Tlyets (m,n) —
ctupaemass mapa umcen. Torma m =3q, + r,n=3q, + 1, rI€
41,92, 11,72 € Z, 0 <713,75 < 2. CyMMa CTUPaeMoii NIapbl paBHa

m+n=3(q+q) + (1 +13).
Tlo ycnoBuio m + n i 3, 3HAUMT, U 1y, + 7, i 3
(3mech nonb3yeMcst Tem, uTo ecma,b € Z,aic, bic, Toa+b
OTciona creyer, uto ecnu cymma S =(a+b)ic M omHO u3
CllaraeMbiX a i ¢, TO M BTOpoe caraeMoe b i c. 3T0 MOTOMY, 4To B
cymme b = S + (—a) 06a c1araeMbiX Halle/Io IENSTCS Ha ¢).
Tak Kak 0 <r, +1, <4, T0 M6 1y + 7, =0, mbory +1r, =3. B
TlepBoM cyuae ry =1, =0, BO BTOPOM Clydae MMeeM BapuaHThi
Ocrarki o1 [2] (a)=(L2)n@1), wm
~ Oes yuera mopsiika -
2 | sapuanr (1,2).
Tauubie unca 34 |5 Urtak, cTupaiorcs maps
uMces,  MMeiomMe  Maphi
6] 7 |8 | ocrarkos (0, 0) u (1,2).

2) CocTaBum TabmiLy
(Tabn.2.13), PAcToNOXKMB
JIaHHbIe UHCIA B CTO/GIIBI IO
MX OCTATKAM TIPH Jie/ieHMH

Ta6n.2.13





image127_62dd87ae233df600066c9263_jpg.jpeg
Uneno p, — 110 yCIOBMIO SIBASETCS Ae/UTeNeM uMcaa P; OHO

TPMHAVIEKUT MHTepBany (1, p;), TaK Kak p, —1< p, u
p>22p,—-1>1

Ho umcno p, =2 sBasieTcs eIMHCTBEHHBIM Ha MHTepBajie

(1, p,) AenuTenem uncaa P .
(p2 He coziepxuTCs B MHTepBane (1, p,), Bee ZIPYTHe IEUTENH — Kak
TIDOCTHIE. P, Py ., TAK M COCTABTEHHbIE 3 HIfX ~ MPRBOCXOTAT py).

3Hauut, p,—1=2 M TOTOMY p, =3 (Ipu /oGO k > 2).
TakuMm  00PasoM, eciM  CYNECTBYeT —BTOPOJi  MHOKMTelb,
YZIOBNIETBOPSIOMMIE YC/IOBMIO 3aJau, TO 00SI3aH PaBHATbCS 3, a
npoussefiekne P JOMKHO uMeTh Bup P =2-3- ... Eem k = 2,
To  mpomMsBefieHMe paBHo P =2-3=6. OHO YIOBIeTBOpSeT
YCI0BMI0 3a7189M (1eMTCs Ha 2 — 113 — 1).

PaccMOTPHM BO3MOXHOCTb k = 3. UHCI0 ps — 1, sBasiomeecs
M0 YCIOBMIO fIeMTeNeM UMCZA P, TPUHAJVIOKMT WHTepBaty
(P2, ps)-

(B camom zene, p;> p, © b= p+1© p—12 p,. 3ech
PABEHCTBO HEBOIMOKHO, TAK KAK ps — 1UeTHOE, a p, HedeTHoe
umena. Crenosatensio,  ps—1>p; . C APYOfi CTOpOHB,
Ps—1< ps TAKYUTO ps — 1€ (P, Ps)).

B 5TOM MHTepBa/le MOXeT COIEPKAThCS TONbKO OJMH JelHTellb

uncsa P— 3T0 ienuTens pyp, = 6.
(B caMoM flene, pyp; > Py, TAK HTO  pyp; MOKeT COZIEPRATHCA B
TepBae ( p,, ps). HO MOKET i He COMCPRATHCS, CTH pyp; = Pa).

JIpyrite Je/MTeNN He COfepiKaTcs:

P1D2, P, . HE CONIEPKATCS,
PiP3, PiPs, - HE CONIEPKATCS, TAK KAK TPEBOCXOMAT ps,
Tem Gostee He COJEPXKATCS BCe APYIHe JeMTeH, COCTaBIeHHbIe 13
JIBYX, TPEX Wik G/l IPOCTHIX UHCEN Py, Py-. ., Pi-)

CrneloBaTe/IbHO, BO3MOXXHO TOJNBKO PAaBEHCTBO ps;—1=6.
3HAUMT, eC/IM CYIeCTBYET TPETHH i MHOXMTEIb, YOBAETBOPSIOUIMI
YCIOBMIO 3ajjauM, TO 00sI3aH PaBHSATBbCS 7, a Mpou3sBeleHue P
JIO/KHO MMeTh B P =2-3-7-... Eomk = 3, To npousseenne
P =237 =42.0HO YIOBNETBOPSICT YCIOBMIO 33/1auM (JeNMTCS
Ha2-1,3-1u7-1).
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Tyets @’ =bq'+r,0 <7 <b, a”=bg" +r",0<r" <b. Ecmu
@'-a” nenuTes Ha b Haueno, 10 b(q' —q") +(r' — 1”') nenuTeA Ha b
Haueno, nosToMy M 1’ — " feAnTes Ha b Haueno. Ho
—b<r—r'<bh
a Ha mpoMexyTKe (—b,b) TOTbKO OAHO uMCTO O fenutes Ha b
Hallen0. 3HAUMT, I’ — 1" =0 = r’ = r”. OOpaTHO, €CTH ' = 1", T0
@~ a” = b(q' ~ "), 0 €CT @'~ a” IETNTCH Ha b Halieno).

B Hauem c/lyuae pasHOCTb 283 — a; HAIe/IO IeIMTCS HA 5; PU
JleneHny Ha 5 uucno 283 AT OCTATOK 3. 3HAUNT, U UHCAO a; IPU
JIe/leHuH Ha 5 JaeT 0CcTaToK 3. Ho HaMMeHbIIMM UMCIOM, II0UnM
ocTaTok 3 apnsercs camo uneno 3
(3 =5-0+ 3,3zech yacTHoe 0,0cTaTok 3. MeHblMe uucia JAIOT
MeHbIIMe oCTATKM). C/lefOBATeNbHO, HAMMEHDIIUM SHAUCH}EM a;
SBISETCS WACIO 3.

Tycts n = 4. Torxa

3
by =16m, a, :a,+§b,(l 7(43) ): a+
283 =a, + 21m 283 —q, = 21m.
TIpy fenenyy Ha 21 uucio 283 faeT ocTaTok 10, sHAUUT, WMCIO @y
JIa€T TaKoji e 0CTATOK. HauMeHbIIM Ync/IoM, JAI0NM 0CTaToK
10, sBasiercs wieso 10. Clef0BaTeNbHO, HAUMEHBIIMM 3HAUEHHEM
a, sBasetcst 10.
Tlyctb n = 5. Torga
4 1\ 85
by = 64m, as =a,+§b,(1—(z) )= a4z
283 = a, +85m < 283 — a, = 85m.
TIpu fientenun Ha 85 uncio 283 1a€T 0CTATOK 28, SHAUNT, UHCIO a;
JIaeT TaKoji ke 0CTaToK. HauMeHbIIMM UHC/IOM, JAIOUMM OCTATOK
28, sBAseTcs WHC0 28. CENIOBATeNIbHO, HAUMEHDBLIMM 3HAUEH)EM
a, sBasietcs 28.
Tyetbn = 6. Torga
5
by = 256m, ag =a; + ;b,(l = G) ) =a +%b,,
283 = a, +341m.
9TOT c1yualt HEBOSMOXKEH, TAK Kak a; +341m > 1+ 341 = 342.
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Bapmant 21

a) CymiecTByeT /u Takoe KpaTHoe 11 TpexsHauHoe uucio, y
KOTOpOro BTOpasi Mdpa B 14 pa3s MeHbille NpOM3BENEHMS JIBYX
Zpyrux ero undp?

G) Cymectsyer /i Takoe KpaTHoe 11 TpexsHauHoe uMCIO, Y
KOTOPOTO CyMMa BeeX 1udp paBHa 72

) Hajiure HanGonbiee kpaTHoe 11 BOCHMM3HAYHOE UMCHO,
cpeay uMdp KOTOPOro 1o OJHOMY pasy BCTpeuaioTes udpsi 1, 2,
3,4,5,6,719. OTet 0bocHyiite.

Pemenme.

a) Tlycts abc — NO3ULMOHHAS 3aIMCh TPEX3HAUHOTO UMCIA,
a,b,c— ero uudpst (a=1). JlomkHo Gbrth abe 11, b=ﬁnc,
Bynem noaGupats umdpy b.

Eemb=1T0a=2,c=7wm a=7c=2. 06auucia 217 n
T12nHe: 11.

Eemtb =
T24nHe:11.

Eemb=3,T0a=6,c=7mwma=7,c=6.00a wcna 637 u
T36He : 11.

Ecomb=410a=7c=8wma=8,c=7006a uncia 748 u
847 kpathbi 1.

6) HMcnonbayeM MpusHAK JAeIUMOCTH Ha 11, MpeniBaputensio
JI0Ka3aB ero.

Hamypansoe wucro

Ty G = ag+10ay +10%a, + -+ 10" a,_, +10"a,
denumes wa 11 mozda u monsko mozda, xoeda wa 11 demumcs
3HaKouepedyoWanca CyMMa €20 Yudp ao — a, + a, — -+ (639MbIX NO
nopadky).

Ilns loKasaTenbCTBA CHAYaZa 3aMeTMM, UTO BCe uMC/la BUAA
1021 4+ 1 (k € N), To ecTb uncaa 11, 1001, 100001, ...xensTes Ha
11 (910 BepHo ansi k = 1,Tak kak 10 + 1 : 11. Tipenonoxum, uto
yTBepKIeHHe BepHO st k =n, To ecth 102" +1:11. Toraa
10204014 1 = 10271102 +1 = (102"1 +1-1)102 +1 =
(102" +1)102 =99 : 11,

,T0a=4,c=7wma=7c=40061 wicta 427 u
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muoxkecrse [0; U G 5.

91a GyHKuMS onpejieieHa Ha BceM oTpeske [0; ’Z-'] M BO3pacTaer Ha
12cost+6

(6+3 cost)? :

MHOKECTBOM 3HaueHit GyHKIMU Ha

5TOM OTpeske, TaK Kak ee mpowssoHas k' =

Tlockonbky £(0) =0, /(’;’) L
x 1
orpeske [0; 7] smasercs opesox [0; 2], Mekmouns  siavene

k=7(%) =222, nonyuaem wckomoe MHOXecTBO sHaveHMii

yHKuMH HA MHOXeCTBe [0; T) U (:-'; %] . 9TO MHOKeCTBO
-2, W22 1

0=V G 3l
Wiz iz
2 o

Orper: 0 <k <

<ksi
b

Bapuant 31

HaiijuTe Bee 3HAUCHMS a, IPH KAXIOM ¥3 KOTOPBIX ypaBHeHUe

64x° +4x2 = (3x +a)® +3x +a
He MMeeT KopHeli.

Pemennue.

OGoswaumm 4x?=t,, 3x+a=t,. Tora ypaBHeHu e
sanumercs B BUfe t +t, =3 +t,. OTO PaBEHCTBO MOXHO
PaccMaTpMBaTh KaK PABEHCTBO 3HaueHuit QyHkuym f(t) =t +t
IpH € = 6, 1 t = t,. OTa PYHKIWS HA POMEKYTKE (—0o; +00) UMeeT
MONOKUTENBHYIO  TpousBofHylo  f'(t) =3t?+1 M motomy
Bo3pacTaer. CilefoBaTeNbHO, f(t;) = f(t;) TOLIA U TOMbKO TOIAa,
KOTZIA ty = tp, TaK UTO ] +1t; =t + 1, & t; = t,. 3HAUMT, JaHHOE
ypaBHeHMe PaBHOCWIbHO ypaBHeHMio 4x? = 3x +a. Ilepemucas
KBaJIpaTHOE YpaBHeH}e B Bijle

4x2-3x-a
HaXO/IMM, UTO €ro JMCKPUMMHAHT D =9 +16a < 0 mpi a < — 1.

o
JleniaeM BbIBOZ: TIpH a < — - 9TO YpaBHeHHe i PABHOCWIbHOE eMy

JAHHOE YPaBHEHIe He UMEIOT KOpHeii.

OrBer: —w <a< -
i
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Her.
B) TloBTOpsieTcsi pellietiie Bapuanta 11 TIpH HepaBeHCTBax
1< a; < 100 BMecto 10 < a; < 99.

Orset: a)Hanpumep, 4, 2, 1, 1, 2. 6) Her. B) IIpu n = 28.
IMpuneuantie. B cGOpHUKe OTBeT a) HENPABTLHbIL: IOTKHO GhiTh a

Bapuanr 14

KOHeuHas MOCIe/OBATENBHOCT @y, y, ..., @y COCTOUT M3 n>
3 HeOOS3ATENIbHO PAIMMUHBIX HATYDATHHBIX WMCeN, TIPUUEM Tpu
BCEX HATYPAIbHBIX kK < n — 2 BBITIOJIHEHO PABEHCTBO

Qyr = 20541 — A + 1.

a) Tpuse/yTe NPUMEP TaKoii TOC/@MIOBATELHOCTH TIPH n = 5,
B KOTOPO#i as = 1.

6) MOXeT /11 B TaKoii OCIe/I0BATENLHOCTH OKa3aThesl TAK, UTO
ag = a,4?

B) TIpu KakoM HaMGObIIEM n TaKasi MOC/EOBATEABHOCTh

MOSKeT COCTOSTH TO/IBKO 3 UHCel, He IPeBOCXOJSIMX 757

Pemennue.

B Bapuanre 11 nomyueHa dopmyra ans k— ro wieHa
T10C/Iel0BATe TLHOCTH:
K2+ (by -§)k +(ay
e by = a, —a;.

a) Mo dopmyre (1) umeem a5 =

by +1), 1)

25+ (e -y =)-5+
Suus
B

2
(20, —a, +1) = 4a, =30, + 6= 44, —3a,+6=1=a, =
ToaGepem HaTypanbhbie a; i a,. Tlyctb 3a, -5 = 16, T0 ecTh

ay=7.Totna a, =4,a; =2,a,=1, as = 1.
Tonyumu NOAXOAILYIO TOC/enioBaTenbiocTs 7, 4,2, 1, 1.
6) Tlo popmyre (1) uneen

36+ (a, =y —=2) 6+ (20, - a, + 1) = 50, — 4a, + 10,

am=§-zss+(az—n,— )-16+(Za,—a2+1)=15a1—14u,+

3
z

105.

Ecii 5a, — 4a; + 10 = 15a, — 14a; + 105,10 10(a; — a,) = 95 =

s
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HeKOTOPOTo KBa[PaTHOTO TpexwieHa x? + px + q NPy MOAXOAseM
BBIGOPE KOIDOULMEHTOB p 1 g. DTOT KBAJIPaT paBeH
(e +px+q)? =x*+2px* + (p? + 29)x% + 2pqx + ¢*
M OTCIONA BUIHO, UTO /IS p M q JIOJKHBI BBITIONHATHCS YCIOBUSI
2p=-2,

2 —
pi2q= _ _
2pq=1 9Ta cHCTeMa MMeeT pelleHue p =-—1, q=
*=4.
3naunT,
=23 -3 +4x +4 = (xF —x—2)%,
TaK uto

a,=3-xt/(x*-x-2)?=3-xt|x?
3-xt(x2-x-2),
a=3-x-x24+x+2=5-x% a=3-x+x*—x-2=(x-1)%

-2|

Puc.1.21

B pe3y/ibTaTe pasoKeHHs IeBOji UaCTH Ha MHOXHTE/IN ypaBHeHMe
MPUHMMAET BUIL (a—(5-x»)(a—(x—1)?) =0u notomy
PaBHOCHIBHO COBOKYITHOCTH JIBYX YPABHEHHUit BTOPOJi CTeren
a=5-x2,
a=(x-1)?
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2(a; - a,) = 19,4T0 HEBOIMOXHO, TAK KAK 19 HeueTHOe WiCIO.
Otser: Her.
B) TloBTOpsieTcs pewenyte Bapuanta 11 NpU HepaBeHCTBAX
1< a; < 75 BMecto
10 < a, < 99.
Orser: a) Hanpiwmep, 7,4, 2, 1, 1. 6) Her. 5) lpun = 24.
IMpumeuanue. B cOOpHUKe OTBET a) HeNpaBIIbHbI: OH MOXOMMT ANS
YCTIOBHS Qs = 2psy — A — 1.

Bapuanr 15
KOHeuHasi MOC/IE/0BATeNBHOCTb ay,dy, ..., @y COCTOUT M3 N
3 HeoGSI3aTeIbHO PA3NMUHBIX HATYPAIbHBIX UMCe, TpUueM Npu
BCeX HATYPATbHBIX k < 1 — 2 BIIONHEHO PABEHCTRO
@z = 2y — g + 1.
a) TpMBe/MTe MPUMEP TaKOi TOC/IE/IOBATELHOCTI IPH n = 5, B
KOTOpOIt as =
6) MOXeT i1 B TaKoii 110C7eJ0BATENbHOCTH OKA3ATHCS! TaK, UTO
=a,,?
) IIpM KakoM HauGOMbLIEM n Takas MOCTEJOBATENHOCTH
MOXeT COCTOSITh TOJILKO M3 UMCe1, He MpeBocxoasumx 150?
Pemenmue.
B Bapuanre 11 mnomyueHa dQopmyra ais k— ro uieHa
T10C/Ie lOBATe ILHOCTH:
ag =22+ (b= 2)k+ (@ = b+ 1), W
e by, = a;, —a.
a) Mo dopmyze (1) umeeM as = ; 25+ (a2 —a —;)'5 +
5a,-5

(2, —a; +1) =40, =30, + 6= 4a, =30, +6=12a, =22 |
TonGepeM HaTypabiibie a, M a,. TIycTh 3a, —5 = 16, T0 ecThb
ay=7.Tornaa, =4,a3=2,a,=1, as=1.
TIOY UMM TIO/IXO/SILYIO TIOCAE/IOBATENbHOCTD 7,4, 2, 1, 1.

6) Tlo opmye (1) umeem

a5 =281+ (2, —ay=3) 9+ (20, —a; + 1) =Ba, — 7a, + 28,

a,

3
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TlepBasi CHCTeMa He MMeeT peltierii (AMCKPUMMUHAHT KBaZIPATHOro

Tpexwiena oTpuuATeneH). BTopas cucTeMa MeeT pemleHus
o= zr 94375
ael5=r=-l

2
9-3V5 | 9+3V5)
on.as[ 2

Bapuant 37
Haiijure Bce 3HAUEHMS a, TPU KAKIOM M3  KOTOPBIX
HauGoblee sHaueHHe BYHKIMM
f)=lx-al-
He MeHbie 1.

Pemennue.

Bynem pematsb rpaduuecku. Ecm x < a, 10 f(x) —-x—-x?
—x*—x+a, a eumx=a,10 f(x)=x-a-x>=-x>+x-a.
CnefoBaTenbHo, NpU  (GMKCHPOBAHHOM 3HAuUeHMM a TpaduK
(byHKUMM TIpeICTaBIsIeT COBOH OObeIMHeHUe Kycka Mapabombi
y=-x*—x+a Ha TPOMEXYTKe (—co;a] ¢ KyCKOM TMapaGosbl

y = —x? + X — a Ha IPOMeXyTKe [a; +). ITH KYCKM CTHIKYIOTCS B
Touke (a; —a?) . Kak M3BeCTHO, HAa TPOMEXYTKe (—oo;+0)

Ax* +Bx+C npu A<0 umeer
B

KBaZIDATHbI/i  Tpexunen f(x)
HauGoblllee SHAEHE TPH x = —
Op/IMHAaTa BepuMHbI apaGonbl y = Ax? + Bx +C.

Ecim Ha rpadmke mpuUCYTCTBYeT OJlHA BepuIMHA KaKoi-11Go
MapaBo/ibl, TO ee OPAMHATA H ABISETCS HAUGOMBIIUM SHAUCHUEM
byuKm f(x) Ecam npucyTCTBYIOT B BePIIMHBI, TO HaMGOIbIINM
3JHaueHMeM QYHKIMM SIBISIeTCH GOMbIas M3 MX OPAMHAT (CM.

M 9TUM 3HAUCHMEM SB/SeTCS

puc.1.40).
Haiinem Bepumubl mapaGonm. Jlng y = —x2—x + a umeem
A=—1,B=—1, abcumcca BepuimHL M pasHa - 2 = =3, opuHata

1

11

pasHa 7(77) —(-p+a=;+a. Norywwm M:(— +a).

2" s
sy =—x2+x—a umeeM A = —1,B = 1, abcupcca Bepuinibl N

3
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Pemennue.

TIpu a = 0 ypaBHeHUe MMeeT BUA sinV—xZ + cos2 V—x? = 01
He uMeeT KopHeii (OJI3 COCTOMT M3 OJIHOTO 3HAueHMS x =0,
KOTOpOe KopHeM He siBasieTcst) . [osToMy Jlasiee cunTaem, uto a # 0.

By/iem pewath rpaduuecky. CHauana Haiiiem OJ13: max — x? >
0 ©x? —max < 0. ITO HEPABEHCTBO BHITIONHSETCS HA OTPe3Ke
My KOPHAMU KBaJpaTHOTO TpexwieHa x =0 1 x = ma. Ilpu
a > 0 Ha otpe3ke [0; wal, a npy a < 0 Ha oTpe3Ke [ra; 0].

Cnyuaii a > 0. O6o3Haunm Vrax — x2 = t. Torga
sint +cos2t =0 & sint +1—2sin’t = 0 & 2sin’t —sint — 1=
t==Z+2mm m=12,..

1

sint o [t=-Z+2m n=12..

t=7+2mk, k=0,12..
(mn=1k 20, Takkak t = 0).

1 MCXOAHOTO  YpaBHeHMs —NOIYWAIM  PABHOCHIbHYIO
COBOKYIIHOCTS ypaBHeHHii

Vrax =3 = =Z+42mm, m=12,..
Vrax—x?=—%+2m, n=12,
Vrax =% =5+ 2mk, k=0,1.2,..

TIpH_ (UKCHPOBAHOM 3HAUEHNI @ KOPHSIMM OTHX YpABHEHMi
SABASIOTCS AGCLYCCH TOUEK Tepeceuenis TPaQuKoB (yHKuii
y = Vrax —x2uy = b, t7ie b IPHHIMAET BCe SHANCHIS
™
—gHamm=12.),

5
—?"+ 2m(n=12,..),

Tt 2mk (k=0,1,2,...).
MHOKeCTBO KopHeli MCXOZIHOTO ypaBHeHUs! TI0NyuiM, COGpaB

aGcucest Touek nepeceuers rpaduka pynkwH y = Virax — x2 co
BCeMyt NpsIMBIMH y = b. TI03TOMY ceMelicTBO NpsIMBIX y = b BMecTe

sin
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2.2. 19-a3apava u3 c6opuuka U.B.Slmenko
EI 2020

Bapuanr 1

TIMPaThl HALTA CYH/YK C COKPOBMIIAMH, B KOTOPOM ObUI0 40
MOHeT JOCTOMHCTBOM 1 jyKaT u 40 MOHeT JOCTOMHCTBOM 5
JIyKaToB.

a) TloAyuMTCS M TIOXENNTH BCe MOHETHI TIOPOBHY Mex1y 16
IMpaTaMu (KKIOMY JOKHO JOCTAThCS LEI0e UHCIO MOHeT,
CZIauM 1 pasMeHa Hi Y KOTO M3 IMPATOB HeT)?

6) TlonyumTCsi /1M TOZE/ATH BCe MOHETHI TIOPOBHY MeXy 30
NMpaTaMu (KKIOMY JO/KHO JIOCTAThCS Le/loe UMCIO MOHeT,
CZIAUM 1 PasMeHa Hit Y KOTO M3 IPATOB HeT)?

B) TIpu KakoM HauGO/blIeM KOMMUECTBe MUPATOB KATMTAHY
BCErIa yJAcTcs TOAENMTh MOHETHI MeXIY HMMM, KaKuM Gbl
CTIOCOGOM eMy Hi 3aX0Te0Ch 9TO CIeNIaTh (BO3MOKHO, KOMY-TO M3
IMpaToB GyieT noaraThes 0 MoHeT)?

Pemennue.

a) Beero B cyHyke 40 + 40+ 5 = 240 aykatos. Kaxpiit mupat
JI0MKeH nonyunTh 240:16 =15 1yKaTos. Beitamm 13 nupatam 1o 3
ITHIYKATHbIe MOHeThI, 1 mipaty 1 NSTMAYKaTHYIo MOHeTy ¥ 10
OJHOMYKATHBIX MOHeT, OCTABUIAMCA 2 mupatam - 1o 15
OJIHOJIKATHBIX MOHET.

6) Kakalii mipaT fomKeH momyuuth 240:30 = § JyKaTos,
M0STOMY HYKHO OyZleT BbUIATh KAXKIOMY He MeHee Tpex
OIIHOJYKATHbIX MOHET, 3HAUNT BCET0 O/IHOYKATHBIX MOHET HYKHO
He Menee 90 IITYK, a B CYHyKe MX TO/bKO 40. C/lei0BaTebHO, 063
CZIauM 1 pasMeHa NIOJIeMTD Bee MOHETI TTOPOBHY He OMyUMTCs.

B) i1 ynoGcTBa MepeHyMepyeM IMpaToB, ¥ MyCTh
81,52, 1, Sks w01 S — TIPOU3BONBHOE PACTIPEZiENIeH} e MOHET MeXIy n
mipatamu: S, (1< k <n)- WMcIo AyKaToB 8 TMpaTa  C
HOMEpOM k.
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npousseienye uenbix uncen. Ecnm k HeuerHoe, To k —3 ueTHoe
M motomy k—3-—2b, ueTHOe, TAK UTO TOCIE COKPAILIEHMS
k—3—2b,Ha 2 TOXe MOTYUAeTCH MPOM3BENEHUE LEMbIX UHCEN.
CneposatenbHo, y(k) - uenoe uncio.

Moskectso Touek (k; y(k)) ¢ uenbimu KoopmHatamm k, y(k)
HasoBeM duckpemHoii napaGonoi
(nar. discretus mpepIBHCTBI,
NpepLIBHbIA), A CaMM  TOUKU
(k; y(k)) — ee yanamu. MHOXeCTBO
yan0B (k, @), TPeNCTABASIOMNX
nociefoBaTenHOCTs (@ ),
SBISETCS  UACTBIO JUACKDETHOM

napaGonL.
Kak MU3BECTHO, OCbI0
cummeTpui napaGonst

¥ = ax?+ bx + ¢ CIYKUT npsimast
x=—1- 310 3HAUAT, UTO ecan
Prc.2.20 TOUKM X, M X, DACIIONOKEHbI
CHMMETPHUHO  OTHOCHTENBHO

TO‘[KM—% (PaBHOOTCTOSIT OT Hee), To y(x,) = y(x;). B obuem

Clyuae yMIbl JUCKPETHOM MapaGo/sl MOTYT PACHONALAThCs He
CHMMETPUUHO OTHOCHTEIbHO OCH TapaGOIbI H3-3a TOTO, UTO LEbie
TOUKY Ha OCU OX PACTIONATAIOTCS He CHMMETPUUHO OTHOCHTeTBHO

Touky — 2= (puc.2.20). Ho B Hamem crywae a=-—3,b=b,+3

3 3
- =by+2,1 OCbi0 CUMMeTpUN sSIBISeTCS MpsiMast x = by +3.

2
UHCHO by +3 HAXOIMTCS NOCEPE/HE MEXITY COCEMIHUMM LETBIMA

uMcnamMu m = by + 1um+1= by +2 (puc.2.21). TosTomy uenbie
UMCTIa MOTYT PACTIO/IATaThCs CUMMETPUUHO OTHOCHTENIbHO WHCITA

by+3=m+3. Braromaps oTomy ysmhl Hameli UCKpeTHOVt

napaGo/pl  pacrionaraeTcsi CMMMETPMUHO — OTHOCHTENIBHO OCH
1

x=m+s

Uneno y(m+§) SBISETCS  MAKCHMaJIbHBIM  3HAueHHeMm
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0. BBeeHune

B 110cO6UM PasGUPAIOTCS 3a/1auM TOBBIEHHOM CAOKHOCTH M3
cGopumkos  E[D  2019. Mamemamuxa. [Ipodunshuii  yposeHo.
Tomoeumcs K umozoeoii ammecmauuu. / ITod pedaxuueii H.B. Sujenxo.
M.: Humennexm-Ilenmp, 2019w  EID 2020. Mamemamuka.
Tpownsviii  yposens. Tunossie  6aPUAHMbL  HKIAMEHAUUOHHBIX
3adanut, 50 eapuarnmos. / I1od pedaxyueii H.B. Suenxo. M.: Ix3ameH,
2020. PeuwieHyst 9TUX 3a/1a4 MOXHO HaiiTH B MHTEPHeTe, HO TaM OHU
M3/IOKeHbI HEIOCTATOUHO JITA/IbHO, UTO 3aTPYAHSIET IOHUMaHHe.
'HaMu Ipe/inpUHSITa MONbITKa Go/lee 0CTYIHOTO U3IOKEHNS.

Hcnombayeembie 0603Hauenns: N — MHOKECTBO HATYPA/IbHBIX
uncent, Z — MHOXKeCTBO Lie/IbIX umces, @ § b — 1eoe uucio a Haueno
(T0 ecTb Ge3 0cTaTKa) AE/ATCS Ha Liei0e UHciIo b.

TlpusesieM cHauaza BCTIOMOTaTe/lbHBINA MaTepuas, KOTOPbIi
MOXeT ObiTb TMOME3HBIM  MPH TOJTOTOBKE K 5K3aMeHy:
VHUBEPCAZbHBI QJTOPUTM M3BIEUCHMS KBA/DATHOTO KODHS U3
JIecATUUHOM poGH, TeopeMy O Jie/leHMM C OCTAaTKOM M MeToJ
MaTeMaTHUeCKoi HHAYKIMI.
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HepaBencTBo  +a = 1 BHINOZHseTes NpH a =
Otser: a < —0,75, a 2 0,75.

Bapuant 38
Haiijiure Bee 3HaUeHMsI a, PU KAXKIOM U3 KOTOPHIX ypaBHEeHHe
a?+7|x+ 1] +5Vx2 + 2x +5=2a +3lx—4a +1|
MMeeT X0Tsi Gbl O/IMH KOPeHb.
Pemenye (KaK B BapHaHTe 36, Ho 3amMeHa x + 1 = t).

Bapuant 39
HaiijiuTe Bce 3HaUeHMs a, IPU KAKIOM U3 KOTOPBIX ypaBHeHMe
Ix—a?+4a—-2|+|x—a*+2a+3|=2a-5
JMeeT XOTs bl O/IUH KOPeHb Ha 0TpesKe [5; 23].

Pemennue.

Bymiem  pemats  rpadmuecki,
PaccMaTpMBas aHHOE YPaBHEHME KaK
ypaBHenne Buaa f(x,a)=0 c aByMS
HeU3BECTHBIMU x 1 a. MHOKECTBO €ro
pemrenmit  (x,a) Ha  KOOPJMHATHON
IVIOCKOCTH Oxa  NpefcTaBAsieT  coGoit
rpadmx YpaBHeHUs. TMpu o = = X
(MKCHOBAHHOM WHCTIOBOM 3HAYCHMM @ Puc.1.41
nonyuaercs  ypasHene f(v,a)=0 c
OJHMM  HeM3BecTHbIM x. Ero KODHSMM SBISIOTCS  TepBble
KOOPAMHATBI peweHnit (x,a) ypasHenus f(x,a) = 0.Ha puc.1.41
TI0Ka3aHBI KOPHM Xy, Xy, X3.

TlepBoe 1 BTOPOE MOZIMO/I/IbHbIE BBIDAKeHs 00PAIAIOTCs B
HY/Tb B TOUKAX (x, @), IEXALUX COOTBETCTBEHHO HA Mapadosie
x = a? — 4a + 2 ¢ BepUIMHOI A(—2; 2) 1 Ha napaGosne x = a* —
2a — 3 ¢ BepunHOl B(—4; 1).

(Kak u38€CTHO, OpIMHATA BepuIH NapaGonbi x = Aa® +Ba -+ C pasa — 2. JI1a nieppofi
napabonsi —£ = -~*=2 abcwicca 22-4-2+2=-2. Takum e oBpasom
BAICIAIOTCA KOOpIMATH BepILINS BTOpo NapaGos).

OGe mapaGobl OGpALICHb! BETBSIMU BIPABO M TePeceKaioTes B
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nporpeccuo: 1, 2, 4. Tora, Kax Bapuant, 5 wacen 6yayr 1, 2, 4, 6,
125. UeThipe uMCTa M3 NSTH WIM BCe TSTh WMCEN HEe MOTYT
06pa30BaTh TEOMETPHUECKYIO POTPECCHIO.

Orser: a) Her. 6) Her. B) Moryr, Hanpumep, 1,2,4,6, 125.

Bapuant 49

Ha jiocke B 0/IHy CTPOKY C/leBa HalpaBO HAMMCaHbl HECKONbKO
HeOOSI3aTe/IbHO PASTMUHBIX HATYDAbHBIX uicel. H3BECTHO, UTO
Kakoe cleyiolee UMCIO, KPOMe MepBoro, wim Ha 1 Gonbue
TIPE/IbIIYLIEro, WIK B 2 Pa3sa MeHblle NPe/ibIyIiero.

a) MOXeT /1 0Ka3aTbest TaK, UTO MepBoe YHCo 12, a cesbMoe
pasHo 22

6) MoxKeT 1 0Ka3aTbes Tak, UTO MepBoe YHCIo pasHo 1200, a
JBAJILATh MSITOE PABHO 637

B) Kakoe HayMMeHblllee KOMIUECTBO WuHCEN MOKET GObITh
HAIMCaHO Ha JIOCKe, e/ neppoe uucao 1200, a nocieHee uucao
paBHo 5?7

Pemenue.

Tlepexox oT uucaa a K caelylomeMmy uucty b Gyzem
3aMMCHIBATD B BUJE

(2) (Y]
a — b,ecma>b,na — b,ecmma< b.

2)  (2) ,(+1) (2)
a) Eem 12 2 6 2 322422, 10 neynauno: 10 2 nomm

TIpeXIeBPeMeHHO. VIUIMHUM My Th:
@ 2 ,0¢1) @ () ()

12> 6—3—4—>2—>1—2

Tonyumnack ctpoxa 12,6,3,4,2,1,2.

Uit NyHKTOB G) M B) PACCMOTPMM QITODUTM KpaTuaiiiiero
Iepexo/1a 0T HATYPATLHOTO YHCIA @ K HATYPATLHOMY UHCAy b.

Ecam a < b, To 1pocTo nipuGas/siem 1 10 moyuers b.

Ecam a > b, To ecTb IBa BAPMAHTA: a — HEYeTHOE WM YeTHOe.

EciMa — HeueTHoe, TO BbIGOPA HeT — MpubaBnseM 1, moce
UETO UHC/I0 CTAHOBMTCS YETHBIM.

TycTh a - verHoe. TIPUGABIAT 1 He MMEeT CMBICHA, TaK Kak
UMC/IO CTAHET HeUETHBIM M MIPUIETCS K HeMy CHOBA TIPUGABUTD 1,
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xouer. IToTpeGyeTcsi 32 MOHETb JIOCTOMHCTBOM 1 1yKar, a B
CyHyKe 1 Beero 30.

WTak, KanMTaH BBINOJHMT 3ajayy npu  HauGonbiiem
KOJIMYeCTBe MUPaToB 8.

Otger: a) Jla. 6) Her. B) 8.

Bapuanr 6
KoHeuHast BO3PACTAIONIAs] TIOCIeOBATENHOCTD @y, Gy, .., Gy,
COCTOMT M3 n>3 HATYPAIbHBIX UNCel, NPUUEM IIPU  BCeX
HATYPAJBHBIX k < 11 — 2 BHIIO/THEHO PABEHCTEO
5aysz = 6ay4y — -
) TIpuBe/IuTe NPUMEP TAKO MI0C/IEJOBATENBHOCTY NIPH N =
6) MOXET /11 B TaKoji 0C/Iel0BATE/bHOCTI TIPH HEKOTOPOM N>
3 BBINOIHATLCS PABEHCTBO
4a, =5a, - a;?
B) Kakoe HauMeHbllee 3HAUCHHE MOXKeT NDPUHMMATH a;
ecm a, = 2867
Pemenye.
MonpoGyem  monyuuts — dopmynry 18 n -To  WieHa
TocrefioBaTeNbHOCTH. Hveem

_ 6ak41—ak _ S@ks1+Qks1—ak _ 1
ey = ST = S 1 0y, - ) 2
:
s = Birs = (@ = @)

TIYCTh @4y = @y = by (MO yeIOBMIO by > 0). TOTAA byyy = 3 by, T0
eCTh MOMYuMNACh TeOMeTpMYecKas Mporpecchs 13 Ha'rypanbumx
wicen (by) C TIEPBLIM WIEHOM by = a, — a; M 3HAMeHATeNeM q =
CBSDKeM a,, C 9TOJi IIporpeccueii, JU1st Yero npejicTaBUM ero B BUJe

ay = (@) + (@ = @y) + (a3 = @) + - + (An-y = An3) + (A = An-1)
(et OTKDOEM CKOGKM, TO Kakoe MOJIOKUTEbHOE UUCIIO,
HAUMHASL C TIEPBOTO, YHUUTOKMTCS C OTPUIATENbHBIM UHCIOM B
caieptylonieit ckoGKe, OCTaHeTCst TO/bKO Moc/ie/iHee MOJoKUTeIbHOe
UKCIIO a,,. OTPULIATEBHBIX UMCE He OCTAHEeTCs, TaK KaK Kaxuoe
OTpHILIATE/IbHOE UMC/I0, HAUMHAS € MOCAE[HEr0, YHUUTOXMTCS C

5.
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U0 ay,. OTPUUATENBHBIX UHCENl He OCTAHETCS, TAK KaK KaXIoe
OTPHUATENbHOE WMCI0, HAUMHAS C TIOCIEHET0, YHUYTOKUTCS C
MONOKHTEbHBIM UMCIOM B MpefbAyIedl ckobke). MlofcTasnss
g4y = @ = b(1 < k < n—1), nonyuum

@y =ay+by+by+by+ -+ by
Tlo hopMyie cyMMBI WIEHOB FeOMeTPUUECKOJi TPOrpeccHit

-n = (-7

an=ay + §b1(1—(§)"4) I

e by = a, —a;.
a) Io gopmyze (1)

4 1)* 5
a3:4,+§b,(1—(z ):n,+zb,,

4 1% 21
a=a+3h 1-(3) +Igh

by+by+bs+ o+ bpy

nosToMy

"
k3

MoxHo B3siTh /060€e HaTypaabHOe a, = 11 /M0Goe HaTypaabHOe
by, kpaTHoe 64. Hanpumep, a, = 1, b, = 256. Tora
a,=a,+b, =257, az =a,+§b, =321,
ay=a,+5by =337,05 = a, +5oby =341
Tlonyuntest noceiopatenbHocTh 1, 257, 321, 337, 341.
6) TlonycTum, uto 3a, = 4a, — a,. Toraa B cury dopmyst (1)

GyaiemM MMeThb paBeHCTBO

-
3a, +4b, (1 - ) = 4a, - a,. TloAcTaBM a, = a, + b,. Torga

an(1-(3)") = 4.

Tak xax b 20, 0 1-(2)" =1 & ()

a 0. Ho aro

HEBO3MOKHO.
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4 TOUKaX ¥ TeX 3HAUCHMSIX a, KOTAA psAMbIe Ly 1 [, epeceKaioT

3
rpaduk H Kaxpas B JBYX TOUKAX: {“ 2 VZ;ZS' WrTaK, HaHHas
a<4.

cHCcTeMa MMeeT PoBHO 4 pelenus pn /2,25 < a < 4.
Orser: 225 <a<4.

Bapuant 47
Haiiure Bce 3HAUeHMs a, MPU KAXKIOM M3 KOTOPHIX cHCTeMa
ypasHenuii

I(ﬂy+ax—2)(y+x+3u)=

lxyl=a
JMeeT POBHO BOCEMb PelieHHii.
Pemennue.
W3 BTOpOro ypaBHeHMst BMAMM, UTO JO/KHO GbiTh a = 0. ITpu
+x=0,
@ =0 cucreMa uMeer BII {yxy 0 M MMeeT eMHCTBeHHOE

pemenyte (x; y) = (0; 0). loaToMY atee cumTaem, uTo a > 0.
3agauy Gyze peiwats rpaduueck (puc. 151).
TlépB0e ypanseniie paABHOCIIBHO COBORYTTHOCTH
x+y=-3a,
x+y=2
Be rpadmx L=LUl, npencrammer cofol mapy
NApaeNbHbIX IPSMBIX: NpsMast [y C ypaBieHyeM  x +y = —3a
npoxoguT uepes Touku (=3a;0) u (0; —3a ), mpsmas L, ¢
ypasHeHuem x+y=2 - uepes towan ;0) u (©; ),
(Mapa/NeBHOCTh  C/lefyeT, HampuMep, M3 TOTO, UTO MK
Nepeceueun ux ochio aGCcuHce BHYTDEHHMe HAKDECT TeXalle
YOMM pasHs mo 45°). IIpH BCeX SHAUQHMSX @ STH NpAMbie
HAXOJATCS 110 PAsHble CTOPOHB OT HAUAJA KOOPAMHAT, TAK Kak
~3a <0 M 2> 0 (cOBNACTH He MOTYT, TaK KaK PABEHCTBO ~3a = =

a
TIpH @ > 0 HeBO3MOXHO).
BTOpOE ypaBHeHite PABHOCHILHO COBOKYIHOCTH
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Puc.1.54

Paccmotpiy nepeceuenite Iy ¢ hy:
{x +y=-3a {x+ y=-3a,
-

< xy=a

y=2 )

B COOTBETCTBIM C TeopeMoii Bitera napa (x; y) AiBASTCS pemeHuem
9TOli CHCTEMBI TOTZIA M TOMBKO TOTAA, KOTAA UME/a X My ABASIOTCS
KODHSIMM ~ KBAJpDaTHOro  ypaBHenmst t?+3at+a=0. Ero
AMCKPUMIHAHT D = 9a® — 4 OTIOKKTEIeH pH a > 3, paseH Hyio

npua =3 yorpunarenen npua <.

CrnejioBaTe/bHO,

NpM a > KBAIpaTHOE YPABHEHME MMEET ABA pAMMMUHBIX
KOPHSit = XM t = y; apa (x;y) ABASeTCs peuleHuemM cuctembi (1);

BBUJIY CUMMETPHU CHCTeMbI OTHOCHTE/IBHO X 1y TIapa (; x) Toxke
SIB/ISIETCS ee pellleHMeM, TAK UTO cicTeMa (1) MMeeT /Ba Pas/nuHbIX
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4,5,6,7,8,9,10, 11
Y/IOBTeTBOPSIeT YCIOBMIO 3a/jauH.
Oter: a) 1,2, 3. 6) Her. B) 8.

Bapuant 41

V Hrops HeT MCTOUHMKA BOJIbl, HO €CTb TPY Be/Ipa PasIMUHbIX
OBEMOB, B JIBYX M3 KOTOPHIX €cTh BOfa. 3a omuH mar Hropb
IepenuBaeT BOLY M3 BePa, B KOTOPOM OHa €CTh, B APYTO€ BeApO.
TlepenyBatie 3aKAHUMBAETCA B TOT MOMEHT, KOIJa WIN TepBoe
BeZIPO OMTCTEeT, WM BTOPO BP0 3aNONHUTCS. BBUIMBATH BOAY
¥3 BeJiep 3anpemaeTcs.

a) Mor /u FIropb uepes HecKo/IbKO IAroB TOYUHTh B OJHOM M3
BEZIep POBHO 3 /1 BOJIbl, eCIM CHAUANA Y Hero ObLIM Beipa 00bEMaMu
51119 1, 0/HbIe BOJIbI,  TAKKe MyCTOe Bepo 00bEMoM 10 12

6) Mor 1 Uropb uepes HecKObKO LIAroB MOTYUMTh paBHble
OGBEMBI BO/IbI BO BCEX BE/Ipax, ec/M CHauala y Hero Gblay Befipa
o6bémamu 11 1 1 7 7, NOZHbIE BOTbI, @ TAKKe MyCTOE BEAPO
oGbémom 8 17

B) CHauaza y Fropst GbUm Be/pa 06EMaMi 6 1 1 12 11, o/HbIe
BOJIbI, @ TAKKe MyCToe BeAPo 0ObEMOM n 1. Kakoe HauGonbiiee
HATypaJbHOE 3HAUEHME MOXeT NPUHMMATB N, eCTM U3BECTHO, UTO
‘uepe3 HeCKOIbKO maros Uropb cCMOXeT MoayuuTh POBHO 7 J BOJIbI B
OJHOM U3 BEéep?

Pemenne.

Tycts 3amich (a,b,c) O3HAUAeT, UTO B NEPBOM, BTOPOM,
TpeTbeM BeIpax COJEPKATCs COOTBETCTBEHHO a,b, ¢ IMTPOB BOMbI
(570 yriopsiioueHHast TPojika: Hanpumep, (4,7,0) # (7,4,0)).

3ajjaya pemaeTcs TNPOCTBIM 1epeGOPOM BCeX BAapPUAHTOB
TIOWIArOBOrO MepenuBaHus BOJbI JI0 TeX T0p, TIOKA He TepecTaHyT
OSIBAATHCA HOBBIE TPOJKM (a, b, c). Tloce HEKOTOPOTO KOHEUHOTo
uMCTA  INArOB  HOBble TPOKM AeHCTBUTENIbHO —IepecTaHyT
HOSIBATHCA, TAK KAK MX UHCIO KOHEUHO. B caMOM Jieie, Kakioe H3
uncen a,b, ¢ MOXKeT PUHUMATH OIHO 13 LleNbIX HEOTPULATEbHBIX
sHavenui i or 0 1m0 a+ b+ c. Ilyctb BO Bcem mpouecce
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TloTpeGyeTcst 62 MOHETbI JI0CTOMHCTBOM 1 JIKaT, a B CYHYKe UX
Beero 60.

WTak, KanMTaH BBINOJHMT 3ajayy npu  HauGonbiiem
KOJIMYecTBe nupaToBs 31.

Otper: a) Jla. 6) Her. ) 31.

Bapuant 5

TIMpATBI HAILIM CYHAYK C COKPOBMILAMH, B KOTOPOM GbiI0 30
MOHET JOCTOMHCTBOM 1 JyKkaT u 30 MOHET JOCTOMHCTBOM 5
JIyKaTOB.

a) TIOMyuMTCS /M TIORENUTH BCe MOHETbI MOPOBHY MEXIY 36
IMpaTaMu (KaKIOMY JO/KHO JOCTATHCS [EI0e UMCIO MOHeT,
CZIAUM 1 asMeHa Hi Y KOTO M3 IMPATOB He)?

6) Tlonyuurcs M NOJENNTb BCe MOHETbI MOPOBHY Mexay 20
nMpaTaMu (KaKZOMY AO/KHO JOCTATbesl Ie/Ioe UMCIO MOHET,
CZIQUM 1 Pa3MeHa HH Y KOTO U3 IMPAToB Her)?

B) TIpM KaKoM HauGOMbIIeM KOMUECTBe MUPATOB KATMTAHY
BCErJia YJACTCH TONeUTh MOHETHI MEXIY HMMM, Kakum Obl
CTIOCOGOM eMy Hi 3aX0Te/I0Ch 9TO CIeNIaTh (BO3MOKHO, KOMY-TO M3
IMpaToB GyJIeT MoaraThes 0 MoHeT)?

Pemennue.

a) Beero B cyHjyke 30 + 30 -5 = 180 aykatos. Kaxpiit nupar
JIOMKeH moyunTh 180:36 = 5 ykaTos. Boamm 30 mupatam 1o 1
MATMAYKATHOH MOHeTe, OCTaBWIMMCS 6 mnupataM - Mmoo 5
OJIHOJTKATHBIX MOHET.

6) Kaxapiii nupatr pomken momyunth 180:20 = 9 mykatos,
105TOMY HYKHO OYIeT BbUIATh KAKIOMY He MeHee UeThpex
OJIHOZIYKATHBIX MOHET, 3HAUNT BCET0 OZIHOMYKATHBIX MOHET HYKHO
He Menee 80 IITYK, a B CyHZyKe MX TO/IbKO 30. C/le10BaTebHO, 063
CZIauM 1 PasMeHa NIOJIeNMTh Bee MOHETbI TOPOBHY He IOMTyUMTCs.

B) s ynoGcTBa MepeHymepyeM IMPaToB, M MYCTh
51,52, 0, ks w01 S — TIPOU3BOIBHOE PACTIPE/ieieH}ie MOHET MeKIy n
mupatamu: S (1<k <n)- WMCIO yKaToB U8 IMpaTa  C
HOMEpOM k.
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B)llyers d = 1. Torga

a_ 3w

a 1
TpadmKoM  KBajpaTMuHOi
byHKIMM HenpepbIBHOTO

T3usT

APIYMeHTa z = Z 7 apsieTc
napaGona, HanpaB/eHHas
BeTBSIMM BBEpX "

TepeceKaio(as och Ou B TOUKAX
u= J—; M =0 (puc.2.23). Tpu
w21 GyHKUMS ~ BO3pACTaerT. Pre.2.23

TloaTomy  cpeam  3HaueHMit

2(1), 2(2), 2(3), ... HanmenHbM sBAsETCA 7(1) = 5.
+7u?
o

Tyers d = 73. Torxa

whrud

Kak B npeiuymem  cryuae,

dynkums z e
HECKO/BKUX 3HAUCHMI u YOeIMMCS, UTO B 3TOM C/yuae :l' He MoXeT

ObiTh MeHblle 5. B camom gerne, z(1) z2(2) = 1%, 2(3) = 4;:,
z(4)=7% He lenble uucaa (@ - = uv - uenoe). Hanbuie z(n)
Gombite 75

npyu > 1Bospactaet. IIpocTiv mepeGopom

Hax, Haumenbitee sauerye & = 5 npu u = 1. Tpy otom

Bapuant 33

Kpackbiii Kapaszau crout 18 py6reil, cuuuii — 14 py6reii.
Hy)KHO KyIMTb KapaHZaw, umes Beero 499 pyGueii u cobmopas
JIOTOTHUTEBHOE YCIOBHE: WACO CHHUX KApaHALIell He NOBKHO
OTIMYATHCS OT YHCIA KPACHBIX KAPAHaIIIeli GObIIIe UeM Ha IeCTb.

a) MoxxHo i1 KynuTb 30 KapaHjamei?

6) MO3KHO /1 KYITUTh 33 Kapatjaiia?
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970 Kycok [A0] mapaGomsi ¢ BeTBAMM BBEPX C
sepunioit (3; 1), npoxonsutelt uepes Touxy € = (2:2).

0<x<2
x?-2x <0 { sxs
[ Ta - y <0, — oObesuHeHue JBYX
Y =2y>0 [y>2

BePTUKATBHBIX NPOJO/DKEHMI LEHTPAILHOTO KBajpata. B aToii
obnactm x?— x2+2x=y?+y? -2y & x=y?—y. IT0 KyCcOK

SEa
[0B] napaGomsi c BerssMu BrpaBo C BepunHO (—1; D),

npoXojseli Uepes TouKy C (M CHMMETPUUHOH ¢ mpebimyied
11apaGo/Ioii OTHOCUTEBHO IPSIMOT ¥ = X).

Ha puc.1.17 rpaduk T M300paKeH CIUIOWHBIMM JMHUSIMIA
OTMeTHM, UTO B TOUKe Mepeceuernus O NapaGoabl UMEIOT oGIIyI0
KacaTe/ibHyi0. B camom zieie, yriioBoit kKoadpuumeHT KacatebHoMi
K mapaGone y =x>—x B Touke O = ) paBeH 3HAUEHMIO
MpoM3BOAHON y'(x) =2x—1 B TOuUKe : k=y'(0)=-1.
To5TOMy ~ KacaTe/lbHasi —WMeeT ypaBHeHMe y=-—x . OHa
TepeHIMKY/pHA  TPSMOf  y =X  (COIIacHO  YCIOBMIO
TepreHMKy/ISPHOCTU: TIPOM3BeJIeHHe YIIOBBIX KOIGUIMEHTOB
paBHO —1). B cwiy cMMMeTPUMUHOCTH TapaGos OTHOCHTENbHO
IPSIMOE y = X 9Ta e TPSIMAs y = —x SIBISETCS KacaTelbHOH K
napabone x = y? — .

Tpamas -xta TMPOXOAMT  uepe3  Touky (a;0)
napaienbHO NpSMOA AB:y = —x+1 M KacaTelibHOM y = —x.
TIpy BO3PACTAHMMU 3HAYEHUS @ OT —0 [I0 +00 OHA MAPAILIENBHO
C/IBMraeTcst BIIPaBo.

o PUCYHKY BUIMM, UTO JBMIasich BIPABO /O MONOKEHUsS:
KacaTe/IbHO/i BKIIOUNTE/bHO, OHa TlepecekaeT rpaduk I' B ofHoji
Touke (TepecekaeT mpsMylo y = x). Kacanye NpOMCXORMT Npu
a = 0, crlef10BaTeNIbHO, PH a < 0 IpsiMast L riepecekaet rpaduk I B
0J1HOIi TOuKe.

Tlepememtasicb  Jaziee [0 MoJOXeHust AB: —-x+1, npu
KOTOPOM a = 1, OHa TiepecekaeT I' B Tpex TOUKAax (nepecexaet
npsMylo y = x M oGe mapaGorbi). ClefoBaTenbHo, mpu 0 < a <1
JMeeM TPU Nlepeceyenns.
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Pemennue.

Bymem  pemath  rpaduuecku,
PaccMaTpyBas IAHHOE YpaBHeHe Kak
ypaHeHue Buaa f(x,a) =0 c aAByms
HeV3BECTHIMM x 1 a. MHOKeCTBO ero
pemrennii (x,a) Ha KOOPIAMHATHOM
II0CKOCTH Oxa MpeicTaBiser coboii

rpacuk ypaHenys. Tipu
UKeHpoBaHHOM arcioBoM
swavenu  a=k  momyuaetcs Puc.1.26

ypaHenue f(x,k) =0 ¢ OZHUM Heu3BeCTHbIM x. ET0 KOPHAMM
ABASIOTCS  TepBble  KOODAMHATHI pemleHuii (x,k) ypaBHeHys
f(x,a) = 0.Ha pic.1.26 NOKA3aHb KODHU X;, X, x5. KommuecTso
KOpHeji paBHO KO/IMUECTBY Nepeceuennii rpaduka c npsamoii a = k.

IpadyK HAWIErO ypaBHEHUs UeTBepTOi CTeleHH MOMpoGyeM
HOMYUHTh  KaK OGbeMHeHHe TPadvKOB YpaBHEHMii MeHbIINX
cTerneneit. [l 9TOrO JIeBYlo YacThb YPABHEHMs PasfiokuM Ha
MHOKUTen. TlepBble /B CaraeMbiX SBASIOTCS UACTBIO OT
(x2-4)? —8x2+16, a MOCIeNHMe [BAa — UACTBIO OT
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u.[ar: OGbems Beztep 5.9,10 1
0

OKasanoch PoBHO 3 1 Bombl. [IPoo/KaTh OCTABIIYIOCS CrIpaBa
BETBb JIepeBa HeT HeoOXOIMMOCTH, TaK KaK OTBET YKe MOJydeH:
Hropb mor. Hanpyimep, AeiicTByst 110 BapuanTy

(5,9,0) = (5,0,9) > (0,5,9) = (5,5,4) = (1,9,4) = (1,3,10).

6) Tlocne Kaxmoro mnepeauBanus amGO OHO M3  Bejep
CTAHOBMTCA MYCTBIM, MO OIHO U3 BeZiep CTAHOBUTCS TOMHBIM.
Ecin Bo Bcex Bepax OKasaiuch paBHbie 0GbeMbl BOJIbI, TO B
KaKIIOM 13 HUX OKA3aICh 6 1 BOJIbL. 3HATHT, HH OJIHO U3 Beziep He
11ycTo 1 He no/Ho. TIPHILTY K POTUBOpeustio. Uroph He MOF.

B) PaccMOTpuM cayuaii n > 6 + 12 = 18. [IoCKO/bKY B 3-€ Beqipo
Gonbile 18 /1 BOJb He HaMbeTcs, TO TpH n = 18 0GbeM ero
H3ANO/IHSIeMOJi YacTH He MMeeT 3HAUeHMs: OH He BIMSIeT Ha
npoueaypy nepenusauus. [Tosromy Gyem cuntath, uto 0Gbem 3-
ro Bespa 181,

Hrak, meem Beipa ofvemamm 6, 12 u 18 1. Craprosas
no3ms (6,12,0).
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az15,

az15, a=15, =4
I[a1-3a+1219, = ha?-aa—mzo, =3 =
a?-a-2<4 a?—a-6<0 —2<a<3
[o28
15<as3
Orser:15<a<3naz6
Bapuant 41

HaiiyTe Bce 3HAYCHMS a, TIPH KAXKJIOM 13 KOTOPIX ypaBHeHMe
sin 2vax — x2 — sinVrax —x2 = 0
JMeeT POBHO 1B PetlieHysl.

Pemenye.

Tlput a = 0 ypaBHeHMe uMeeT B sin2V—x2 —sinvV—x2 = 0
MMeeT eMHCTBeHHbIIE Kopetb x = 0. TI09TOMY Jialee CUMTaeM, UTo
a#0.

Byziem petats rpaduuecku. Chavana Hajigem OJ13: max —x? =
0 &x? —max < 0. 9T0 HePaBEHCTBO BHITOIHSETCS HA OTPesKe
MeXJly KOPHAMU KBaJpaTHOTo TpexwieHa x = 0ux = ma. Il
a >0 1a otpeske [0; ma], anpy a < 0 Ha orpeske [ra; 0].

Cryuaii a > 0. OGosHaunm Vrax — x2 = t. Torga

i
e ne [5"‘5

sin2t —sint =0e 2sin——cos——=0 =

t=2mk, k=0,12,..
’z =2+Z, n=0,12,..
373
(k,n = 0,Tak Kak t > 0).
JL7151 MCXO/THOTO YPABHEHMS! TIOYUMIN PABHOCWIBHYIO

Vrax — x? = 2nmk,
Vrax—x2 =2+ %0
TIpM  (PMKCUPOBAHHOM 3HAUEHUM a KOPHSIMM OSTUX ypABHeHMit
SIBISIOTCS  aGCLMCChl TOYeK mepeceuerysi rpadyukoB  QyHKIi
y=vmax —xZuy = b, 17ie b NPUHMMAET Bce 3HAUCHMS

2k (k=0,1.2,..), T+Zn(m=0,12

COBOKYIIHOCTS YpaBHeHHii

).
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Tlo YCT0BI0 B STt WiCaa HATYpALIIE B TACTHOCT,OCTEAce

k-1 k-1

TOXKe: b eN 3Haumt, bm HaLeno Jenurcs Ha n’

Mroxarrens m¥ a ero JL/THTHCS He MOKeT, TaK KAk He iMeeT ¢
HUM OGUIHX MHOXUTeNeH, OTIMUHBIX OT 1 (BBUAY TOTO, UTO m M
B3aMMHO npocrsie). [103TOMY MHOKMTENb b JeNMTCS Ha Hero:
b=n*"q, e a - KaKoe-TO HaTypaibHoe uucio. Temeph
TIpOTpeccHst 3AMILETCS B Bie

m m mk-1
n*~l.q, n¥-lvg=, i¥-lva=; .., *toas—, wm
an*, an*"?m, an*=*m?, .., an?m¥=3, anm*2, amk1.

TlojicunTaem npoussesierue P:
Gy kken)

P = qknlDH-2) 4241 14244 G2+ 0-1) = ghp 5

TlocKonbKY qm‘no%ﬂe esoe, To n # 11 NMO3TOMY n > 2. 3HAuMT,
n pasnaraeTcs Ha MpoU3Be/IeHHe MPOCTHIX MHOXMTENe, 1 TOTOMY
B COCTaBe MPOU3BEIeHMs! P HMEeTCs XoTst Gbl OHO MPOCTOE UUCAO
B CTeNeHn ke

Urak, B MOGOM Cryuae B COCTaBe MpOM3BejeHMs P UMeeTcs
XOTst GbI OJIHO IPOCTOE UHCJIO B CTENeHN ——. U‘ D

TIpousBeienne UIEHOB TNPOrpeccumn P JIO/DKHO  BXOJIUTh B
COCTAB MPOU3BE/ICHMSI BCeX JAHHDIX Wicen 792, CAe/OBATENBHO,
WO 792 JIOMKHO MMeTh XOTs Gbl OMMH NPOCTOfi J€HTeNb B
ey

s pasnoxenus 792 =2°-32- 11 BUAMM, UTO MOKeT GbiT

k(k-1) k(k-1)
z
<3 o k2-k-650 o -25k<3. Tak

TONIBKO 3. Pemmm 510

1,2 wm 3, TaK uto
k(@

HePABEHCTBO:

2
Kkakk € N, 1ok < 3.

Terepb MokeM JaTb oTBeTsl K 3azaue. Tpi WMcTa M3 MATH
JanHbIX uicen (k=3) MOIYT 00pasoBaTh TeOMETPUUECKYIO
nporpecciio.  Hampumep, 3 2° M3BIeUEM TeOMETPHUECKYIO

nporpecciio: 1, 2, 4. Torta, Kak Bapuant, 5 uicen GyayT
1,2,4,9,11.
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PaccMoTpum niepecevetiie [y ¢ hy:

o [x+y=
xy=a

()

B cootBeTcTBMM € TeopeMoii Bueta napa (x; y) iBsieTcs pelenuem
9TOJi CHCTEeMBI TOTIa ¥ TOJIKO TOT/IA, KOIAA YMCIA X M Y SIBSIOTCS

KODHSAMM  KBAZIPATHOTO  ypaBHemus t*+>t+a=0. Ero

>~ 4a =3 nonoxurenen npua < /225

AMCKpUMIHAKT D ,

paBeH HY/IO NPU a = /2,25 v oTpuuaTeNeH I a > /2,25,
CrnejioBaTebHO,
s
npu 0< a<,/225 KBajpaTHOe ypaBHeHMe MMeeT JBa
PasAMUHBIX KODHSIt = XM ¢ = y; apa (x;y) SB/SETCS pelleHyem
cuctembr (1); BBWIY CUMMETDUH CHCTEMBI OTHOCUTENBHO X 1y
mapa (y;x) ToXe SBASeTCS ee pellleHueM, Tak uto cuctema (1)
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575<7100 <584 (05750 < x < 0,584n
115 <2100 <424 {0,41571 <y<o0424n

HeoGXOMMO HaliTH MMHUMATbHOE 3HaueHe 1, IPH KOTOpOM 5Ta
CHCTeMa HEPABeHCTB MMeeT LENIOHCIeHHbIE Pellieys. 3aMeTi,
uto otpesku [0,575n,0,584n], [0,415n,0424n], Kyla AOMKHbI
MOMajaTh LeJAble YMC/IA X M y COOTBETCTBEHHO, MMET JUIMHY

0,009n > 1mpu n > 12 (¥ HATYPALHOM N HEPABEHCTBA N = ——

¥ n > 12 PABHOCWIIBHBI). 3HAUNT, TIPU BCeX n > 12 CHCTEMa MMeeT

uesiouncIeHHble pemerns. OCTaeTcsi NPOBEPUTh 3HAUEHMs n OT 1

1011,

n=1: {0,575 <x <0584
T 0415 <y <0424

1,15 <x <1168

HeT pememit. n = 2: {u,ss Sy= 054

" 6,325 < x < 6424 4
wer pewesili, W T4, 1 = 11: /560 = 1 2 G, wer peweridi,
1 (69 <x <7008 ;
n=12: {5077 T ggg MNCETCL pellenie B uembix uhcnax

E2
42.
HaumeHbliiee KO/MMYECTBO yesioBeK 12.
Otper: a) Her. 6)Jla. B) 12.

7.y

TIpu 5ToM 5100 = 58,33... % 58, 2100 =41,66... ©

Bapuant 35
Ussectho, uto abc W d - TOMAPHO  pasmMuHbie
NOJI0MCUMENbHbIE IBY3HAUHbIE UACIA.
ate

a) MOXeT /1M BHITOMHATACS PABEHCTBO 15 =

5
6) Moxer au apoGh o Gwito B 11 pas MeHbue, uem
cymma §+5?

B) Kakoe HauMeHblliee 3HAueHMe MOXET IPUHUMATH
ate

1poGb. e ecmma>3buc>6d?

Tpunenaniie. B cOOpHHKe HET C10Ba «TIONOKHTENbHbie», OHO JOKHO GbiTh
JoGaBTeHo, NOTOMY UTO MOApasyMesaeTcs. Bes oToro ciosa oTBeT )
HenpaBIbHbIli: €cnM B3AT, HanpuMep, a = ~19,b = 10,c = 16, d = 20, T0

paBeHcTBO 1511 = £ +§ BumonnseTca.
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D=

4(1-2a?) =8a? -3

To ecTb mpua = if =+ Haizem 10T Kopenb. [lpna = tf

nMeeM x? + x +

le @t+1)P=0ex=

Otser:

+2
9
TMpumeuanue. B cSopHuKe nak niepeBepHYTHIfi OTBeT:

5

+

Bapuanter 7, 8, 9, 10 (noBTOpsieTcss BapMaHT 6 C JAPYrMMM
UKCIIOBBIMM JIAHHBIMU, C 3AMEHO} COOTBETCTBEHHO
t=2x2+x+45 x> —x+1, x2—x+3, x2-x+1)

Bapuant 11
Haiire Bce 3HaUEHMS a, TIPU KKAOM U3 KOTOPBIX ypaBHEHMe
10gq-35(4x? + 9) = loga-35(4(a —3)x +8)
JMeeT POBHO /1B PA3IHUHBIX KOPHSL.

Pemenne.

JlaHHoe ypaBHeHie paBHOCIIBHO CHCTeMe
a-35>0,
a-35#1,

4(a-3)x+8>0,
4x? +9 =4(a—3)x +8.

4(a-3)x+8>0,
4x*+9=4(a-3)x+8
onHOMY ypaBHeHMio 4x? + 9 = 4(a — 3)x + 8. B camom Jierte, ecan
HEePABEHCTBO M PABEHCTBO MOMICHCTEMbI BIIIO/HEHbI, TO PABEHCTBO
4x? + 9 = 4(a — 3)x + 8 BbINONHEHO. OGPATHO, €C/IM ITO PABEHCTBO
BBITIONHEHO, TO BMeCTe C HUM BEPHO 1 HEepaBeHCTBO 4(a — 3)x +
8> 0, TakKaK 4x? + 9 > 0 PH Beex x.

B w1y 5TOT0 3aMeuaHus JAaHHOE YpaBHEHMe PABHOCHIBHO

cucteme

3aMeTHM, UTO NoACHCTEMa { paBHOCHIbHA

a-35>0, a>35,
a-35%1, o a#45,
4x2+9=4(a-3)x+8 Ux?—4(a-3)x+1=0.
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Vy:—2t+a—-t—-2a=t? @a=-t2-3t,
Vs —2t+a+t+2a 1@+,
Vg2t—a+t+2a= 2-3t.

2ea

Vs
i

Tpauk ypasemmsi (1) mpeicTapiser coGoii o0beHeHe

ueThipex KycKoB mapaGon ¢ BepumHamiu D = (3 15) B Vi,
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(n-1)n? = 1768 = (n—1)n?. Ecn n =13, TO NpUxomum K
npoTHBopeunio: 1768 > 2028. 3Hauut, 13 WIeHOB B HAUANBHO
nporpeccii GbITh He MOXeT. C BO3PACTAHMEM n MPaBas uACTb
HepABEHCTBA BO3PACTAET, MOITOMY TeM Goliee He MOKET GbiTh
Gonbie 13 uieHoB.

B) Kak BMIHO M3 TpesbIIyIIero TYHKTa, HauGonbliee
KOMMUECTBO WICHOB TIepBOHAYA/IbHOM MPOTDECCHi n He MOXET
GbiTh Gonbitte 12. TIpoBepUM 110 MOPSIKY 3HAYeHMst n = 12,11, 10, ...
M ZOiZIeM O MHTepecyloUero Hac HAUGOMbIIEro 3HAUHNS n.
Tonb3yemcsi paseHcTBOM (1):

1768 = (24, + (n— 1)d)(a; + nd)n.
Tak Kak @; 20,d 21 n>1, T0 uMCa0 1768 Mpe/CTaBleHO Kak
TIPOU3BE/IeHME TPeX HATYPAILHBIX UCEN, i N SB/SeTCS IeUTelIeM
uncaa 1768.

n=12,11,10,9 He sBAsIOTCS JeiuTenssMM uucia 1768 u
TI0TOMY OTIALAIOT.

n=8 > 221 = (2a, + 7d)(a; + 8d). Ecim packpeith cripasa
CKoOKH, TO OyieM MMeTh 56d2 + elle HEOTPUIATENbHbIE
craraembie. TloatomMy 56d2 <2212 d? <22, Tak xax%< 4,10

56
d < 2.Homoycrosmio d > 1, Takutod = 1. Tlostomy
221 = (2, + 7)(a, +8)e 2a} + 23a, - 165 = 0.

9T ypaBHEHMe MMeeT eMHCTBeHHbI e/biii HeoTpHIaTebHbIil
KOpeHb ay = 5. 1 = B IOIXOIMT.

B NepBoHAUANBHON MPOrpeccin HaMGONblilee KOMMUECTBO
wietoB Moro GbiTh 8. TIporpeccisi w3 8 wieros 5, 6, 7, 8, 9, 10, 11,
12 yII0BZIETBOPSIET YCIOBUIO 3a/1aUM.

Orger: a)2,3. ) Her. 5)8.

Bapuant 40

Bospacraiomiasi  KoHeuHasi —apuMeTHuecKas NPOrpeccis
COCTOMT M3 DA3AMUHBIX UEMbIX HEOTPULATENbHBIX UMCer.
MareMaTyK BHIMMCIMA PA3HOCT MeXJIY KBAADATOM CyMMbI BCeX
WICHOB MPOTPECCHM M CYMMOJ MX KBAJPaTOB. 3aTeM MaTeMarik
706aBU K 5TOHl NpOrpeccun Ceflyloupii eé WwieH u CHoBa
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Mycts k = 4. UMCIO p,—1, ABISIONICECS 1O YCIOBHIO
JeiuteneM  uMcia P, NPUHAUIOKMT  MHTepBaTy
(P, s) (TIPOBEPSIETCS AHAZOTMUHO TIPEBIYIIEMY CTYUaio). OHO
ueTHoe, a B 9TOM MHTepBATe M3 UeTHbIX [e/uTenell uucia P,
MOTYT COJePIKATHCS TONBKO ISTMTENN pyps = 14 M pypyps = 42.
(UeTHble JeTMTeNH MOTYNATCA TOTBKO B CONETAHMM C py
UeTHBI AeAHTENb  pyp;=6<7 = pip, < py, APYIHE eTHbie
AeTUTETH C JBYMS MPOCTHIMH MHOKHTENSMH PPy, Pibs, oy @
TakKe ¢ TpeMs 1 Golee MPOCTHIMM MHOKHTENSMH PyPaPs, PuPaPas -
npeBocxoaT py)
3HAUMT, BO3MOKHBI TONBKO BAPHAHTBL Py — 1 = 14 U p, — 1 = 42.
BapuaHT p, = 15 0THajaeT, TaK KaK p, JIO/KHO OBITH TMPOCTHIM
uncnom, a 15 - cocraBHoe. OCTaeTcs — BApHAHT p, = 43.
CnefioBaTebHO, €CAM  CYNIECTBYeT —UeTBePThlii  MHOXMTeb,
VIOBATBOPSIOLIMIE YC/IOBUIO 3371, TO 9T JOKHO GbITh UHCAO
43, a npomssejieHMe P B ITOM  C/lyyae JO/DKHO MMeTb BUJL
P=2-3-7-43... Eumk = 4, T0 npousBefienme P=2-3-7-
43 =1806. OHO YJOBJETBOSIET YC/IOBUIO 3ajawd (AeIUTCS HA
2-1,3-1,7-1143-1).

Ecmr k> 5,10 uncio ps—1, sBsiomeecs Mo YCIOBHIO
JeiuTeneM  uMcia P, IPUHAUIOKMT  MHTepBay
(P4 Ps) (TIPOBEPSIETCS AHATOTMUHO MPEBUIYIM CTyuasm). OHO
UeTHOe, a B 9TOM MHTepBAZe M3 UETHBIX JemuTeneii umcia P
MOTYT COJePKaThCsi TONBKO JIe/UTeNn

Pips =86, pipaps =258, pipsps =602 1 pip,pps= 1806

(MOXKHO POBEPHTD, MIepeGUpast UeTHBIe JIeTUTENH C ABYMS, TpeMs
¥ GoJlee POCTBIMM MHOKHTEISIMH). 3HAUMT, BO3MOXKHBI TONBKO
BapMaHTHl ps — 1 =86, 258, 602 u 1806. Kaxioe u3 uncen 87,
259, 603, 1807 siBasieTcsi COCTABHBIM. 3HAUMT, He CYLeCTByeT
ITOr0 MHOKMTEIIS], Y/IOBNETBOPSIONIET0 YC/IOBMIO 3/1aui, TaK UTO
Y uncaa P He MOXeT GbiTbh Gollee UeTHIPEX PAsMMUHBIX MPOCTBIX
Jienureneit.

Otger: 6, 42, 1806.
TMpueuane. B cGopine K OTBeT 2, 6, 42, 1806 Mpi YCTOBHM, 9IT0 WHCT0 2
MOKHO CUMTATS TIDOM3BEACHHEM H3 OZHOTO MHOKHTEIS.
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Tlepeceuenis uveeM, Koraa pamiye R€ (5 77"), 0 ecth T<

Puc.1.49
ox (lal> V5
% ©]ja) < fEn - Mrak poso asa Kopas ucxomHoe

YPaBHEHMe UMeeT pu a € ( = —\@n) U (V5m;
O'mer:—”s”<n< —VGm, \/'1r<u<”’5Yr
Bapuanr 46

Haiiure Bce 3HAUeHMs a, MPU KAXKIOM M3 KOTOPHIX cHCTeMa
YpaBHeHMii
{(ny+ﬂx+3)(y+x— a) =0,
lxyl=a
MMeeT POBHO UeThIpe peleHus .

Pemenye.
U3 BTOPOrO YpaBHeHUs BUWMM, UTO JIOIKHO ObITb @ > 0. Tpy
+x=0,
a=0 cicrema ymeer B {yxy _o W MMeeT eMHCTBeiHoe

pewenue (x; y) = (0;0). [loaTomy nanee cuntaem, uro a > 0.
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6), (4, 7), (6, 8) (cuMMeTpuuHble MM mapbl (8, 1), ... MOXHO He

pacemaTpyBaTs). [[poBepsieM 9TH BapUaHTBI: IPou3BeaeHys 18 -81,

24-42, 29-92, 3669, 4774 He al0T 5848, HO 68 - 86 = 5848.
Orger: 68 11 86.

5.6.3

Kakim MOXeT GbITb MPOM3BEIeHUE HECKOMbKMX PasIHUHBIX
NPOCTHIX  UMCeN, ecA OHO KPATHO KaKIOMY M3  HMX,
yMeHbleHHOMY Ha 12 HaiiTe Bce BO3MOXHbIE 3HAUEHNS 9TOrO
pousBeeHNUS.

Pemennue.

Tlyctb P = pyps... py — TpOM3BeJleHMe k PasAMUHBIX TPOCTHIX
uncen

P1pr, s e (k 2 2),

YIIOBETBOpSIONIee YCI0BUIO 3aaun. OTMETUM, UTO BCe 5TH UMCIa
Pi,P2, .. ,Pr SBASIOTCH JeMTensiMu umciaa P. Bce napyrme
BO3MOXHbIE JIe/TMTe MPeICTABSIOT Co00ii MPOU3BENeHNUsT ITUX
NPOCTBIX Jie/IUTeNeli B PasHbIX COUETAHMSX 10 2, 1O 3 M T.I.
TI0CKOZIbKY UMC/IA Pasiumbie, TO UX MOXKHO DACTIONOKHTH B
BO3PACTAIOMEM TIOPSIKE: py < p; <...< Py (PuC.2.2). Beromumm,
4TO BCe MPOCThIe UMCA, KPOME 2, HeueTHbIe,

P1 P2 Py
1 2

Puc.2.2

3HAUNT, BTOPOH MHOXKMTENb p, SBSETCH  HEUETHBIM UHC/IOM
(He3aBUCHMO OT TOTO, UeTHbIii MepBblii MHOKUTENb (TO ecTh 2)
Wiu HeueTHsbli). TTOCKOABKY pz — 1 - UeTHOe UMCII0, a MO YCIOBUIO
npousBesierse P eMy KPaTHO, TO CaMo P SBJSTCS UeTHBIM
UMCIOM. DTO SHAUMT, UTO TPOCTOE UMCIO 2 O0SI3aHO
PUCYTCTBOBAT B COCTaBe NpPOM3BENeHMS P KAk  TepBblil
MHOXHTe/Ib: py = 2 (pH moGoM k > 2).

BBISICHUM Terieph, KAKMM JIO/DKeH GbiTh BTOPOI MHOXHTEb .
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Ee rpa)MK — KYCOK OKDYKHOCTU C IleHTPOM (0; —1) u pauycom \E

HIDKe IPIMOTE y = 0.
Bropyio cHCTeMy TleperiieM B Buie

—4<ys<0,
!
e

s

Ee rpad¥k — Kycok mapaGo/ibl Hiske TIPAMOIE y = 0. OKPYKHOCTb 1
napaGona mnepecekaiotrcss Ha ocu Ox B Toukax € =(=;0) u

D= (-% ;0). OGvemuuene 5Tux ABYX TpaguKos  smasercs
rpadMKOM NepBOro ypaBHeH!sl JAHHOM CHCTEMBI.

Puc.1.32
Tpadhik BTOpOro ypasHeHst (a puc.1.52 WITpHXOBas MHMS) —
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MecTax He [aeT 14 (HanpuMmep, ecim HauseM wieio ¢ widp 1, 2, 3,
T Ha 1-M ¥ 3-M MeCTax MOMYuuM CyMMy 4, Ha OCTABIIUXCS JBYX
MecTax HaJio No/yYnTh CyMMy 10 13 MMEIOIMXCSt K ITOMY MOMEHTY
uwndp 4, 5,7, 8, 9. Ho uu oHa napa s1ux 1udp He jaet B cymme
10). Takum 06pasoM, Hauas cTpouTh wucio ¢ widp 1,2, Mbl
BBIGPA/IM CYMMY HM(P Ha HEUeTHBIX MeCTax PaBHOi 25, a cymmy
1P HA YETHBIX MECTaX PaBHOJ 14. 1715 OCTABIIMXCS TPEX UETHBIX
MecT imeem cymmy 14 — 2 = 12. U3 octasumxcs widp 3, 4, 5, 7, 8,
9 TONMBKO OfIHA TPOKA JAeT TaKyld CyMMy: Tpoiika 3, 4, 5.
PacrioNoKMM HX B Uicle B Bo3pacTaioliem mopsiike: 12 - 3 — 4 —
5. OcraBmumucs uudpavu 7, 8, 9 SaNOZHMM OCTABUIMECH
HeueTHbie MeCTa, PaCcrio/oXHB B NIOPSUIKe Bo3pacTanus: 127 38 4
95.

Tlo/yumu HauMeHbllee KpaTHoe 11 BOCKMU3HAUHOE UMCIO
12 738 495.

Otser: ) cymectsyer: 242. G) He CYWeCTByeT. B)
12 738 495.

Bapuant 23

Ha focke GbUTM HaMMCaHbl HECKOBKO Le/IbiX umces1. Heckonbko
Pa3 ¢ I0CKM CTUPAIM T10 JIBA UMCIA, CYMMa KOTOPBIX IIUTCS Ha 3.

a) MoXeT MM CyMMa BCeX OCTABUIMXCS HA JOCKe uycer
DABHATHCS 8, €C/IU CHAYATA 110 OIHOMY Pasy ObIM HATMCAHBI UMCTA
3,4,5,6,7,8,9,10, 11, 12?

6) MoXeT /M Ha JI0CKe OCTAaThCsi POBHO JIBA UMC/IA, PasHOCTh
MKy KOTOPHIMM PaBHA 54, e/l CHAua/a 110 OIHOMY pasy Ui
HanMcaHbl Bce HaTypasbHble uncza ot 200 0 299 BKIOUMTENbHO?

B) M3BecTHO, UTO HA JOCKE OCTA/IOCh POBHO BA UNMCIA, a
CHAvua/a 1o OIHOMY pa3y GbLIM HAalMCaHbl BCe HATYPATbHbIe YMCIA
ot 200 10 299 BRIIOUMTEMbHO. Kakoe HauGobllee 3HAUCHNE MOKET
TIOMTYUMTBCS, €CIM TIOAETHTD OZIHO M3 OCTABUIMXCSL UMCel Ha BTOPOE
M3 HUX?

Pemenmue.

a) CyMMa N1epBOHAYA/IbHO HATMCAHHBIX UHCel paBHa 75.
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x—5y+5<0, { y>3(x+5),
[)r1+5x+yZ y+x—-5y+5=52, X2 +6x +y? — 6y =47,

-
{ x=5y+520, L y=ie+s),

2 2, =Fe

x? +5x+y2—y —x+5y—5=52 i 4R Ay

{ y>3(x+5),

X?+6x+9+y2 =6y +9 =147 +18,
1

{ ys;(x+5),

X2+ 4x+4+y  +4y+4=57+8

{ y>3(x+5),
(x+3)*+(y—3)* =65,

{ y<i(x+9),

(x+2)2+(y +2)2 = 65.
Ero rpadu I' (puc.1.12) cOCTOMT 13 KycKa OKpYKHOCTH C; pajuyca
V65 ¢ ueHTpoM (=3;3), DACTIONOKEHHOrO —Bbillle MPSMOl
y=1(c+5), 1 Kycka OKpyXHoCTH C, pamuyca V65 C ieHTpom
(=2 —2), PACTIOIOKEHHOTO HiKe MpAMOH y =3 (x +5). Haiizen
TOUKM TIepeceuerits OKPYKHOCTelt Cy M C;, DB 18 9Toro
(c+3)2+(y=-3)?=65 X2+6x +y? — 6y =47,
c+22+(+22=65 T L +ax+yiedy=57
BLIuMTas M3 TMePBOTO YpABHEHMS BTOpoe, MOMYuMM 2x — 10y =
-10 o y= ;(x +5) . DTo o03HAuaer, uUTO KK TOUKA

crcTemy {

Tlepeceuenust IeXUT Ha TIPSIMOIE y = g(x +5). TIPOZIOMKIM peliaTh
cHeTemy: x2+6x + 2o (x +5)2 = £(x +5) = 47, orciopa x =10 u
x =5, CoorBeTcTBeHHO y =—1 M y =2 . [losyumnu ToukM
nepeceuenns A= (~10; ~1)uB = (5; 2).

TpsiMast L: y—2=a(x—5) C yIIoBbIM Kod(duimentom a
TPOXOMT Uepes Touxy (5; 2). [Ipy BO3PACTAHNMN SHAUCHNUS a OT —0
0 +00 OHa TOBOPAYMBAETCS TPOTHB UACOBOJ CTPENKM BOKDYT
ToukM (5; 2) OT MOMOKEHUs TOf YIJIOM —’;’ K ocu abeumce 10

M
TOTOKeHUS MOX YUIOM I. Bo BCeX CBOWX MOTOKEHMSX OT
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JMeeT POBHO LIeCTb peueHItii.
Pemenye.

113 BTOPOTO YpABHEHMS BIIAM, UTO JOMKHO GbiTb a = 0. [ipn

Y +x
=0 cucreMa MmeeT BUA 1

petente (x; y) = (0; 0). [o>ToMy Jaziee cCunTaeM, uto @ > 0.
3agauy Gydem pemwarh rpaduuecki (puc.1.54). Ilepsoe

YpaBHEHMe PaBHOCHIIBHO COBOKYIHOCTH

x+y=-3a,

X+y= %

Ee rpaduk L = [, Ul, npecTasaser coGoii Napy MapauielbHbix

MPSMBIX: MpPSIMast [; ¢ ypaBHeHMeM X +y = —3a MPOXOAUT qepe:

ToukM (=3a;0) u (03 —3a), Mpamas [, ¢ ypasHeHueM x+y == —

0,
o M MMeeT eMHCTBeHHOE

uepes Touky (20 (0; %) (napanzenvhocts crenyer, Hanpumep,

M3 TOTO, UTO MpH Mepeceuenuu MX OCbio AGCIMCC BHYTpeHHHe
HaKpecT lealiiye YIbi aBHbI 110 45°). TIpH BeeX 3HAUeHMSX a 5TH
MpsiMble HAXOSTCS 10 PA3HbIE CTOPOHBI OT HAUA/IA KOOPMHAT, TAK

Kak —3a<0 M >>0(COBNACTb He MOIYT, TAK KAK PABeHCTBO
—3a= %npu a > 0 HEBO3MOJKHO).
BTOpOE ypaBHeHHe PABHOCIILHO COBOKYIHOCTI
(>
xy=

Ee rpaguk H=h,Uh, npe}lrrasnﬂe'r coGoii mapy rumep6on:
runepGona hy ¢ ypaBHeHueM

y==2%c sersamu bo Il u IV Kpajpautax u rumepGona hy c
ypaBHeHueM y = %c perssvu B 1 1 111 KBajipaHTax.

PelwleHusMM  JIaHHOM CUCTeMbI SBASIOTCS TOUKM (x;Y), B
KOTOpIX NepeceKaloTcs ABa rpadwka L vt H.

Tpsimast [, pU Beex 3HaueHusix a > 0 fiepecekaeT runepsony
hy B ByX Toukax (8o II u IV KagpanTax). B 3aBMCHMOCTH OT
3HAueHMii a TUnep6oay h, OHa MOXeT IepeceKaTb B JIBYX TOUKAX (B
111 KBaJIaHTe), B OTHOJ TOUKe A (TOUKA KACAHHS) U He TIePeCeKaTh.
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UroGbi  ObUTM  TPM  <OTAMUHBIX» TPOWKM, JIOMKHB GBITH
OJIHOBPEMEHHO BHINOZHEHEI 110 KpajiHeii Mepe TPU M3 9THX
paeHcTs. Kakie Gbl Tp# PABEHCTBA HI B3STb, WHCIO @, YUACTBYET
110 KpajiHeli Mepe B JABYX M3 HUX. 3HAUMT, OIHOBPEMEHHO GyyT
BBITIOMHEHbI 110 KpajiHeii Mepe 7B U3 OCHEHMX TPEX PABEHCTB:
aj+a;=ajnai+ad=a wm ai+d=ajnai+adi=af
win al +a}=aina}+a}=ai

3 HUX C/IeZlyeT COOTBETCTBEHHO @, = a WM @y = a3 WK a; = Gy,
TOTJA KaK 10 YCIOBMIO BCE UMCA PasmuHbl. TpU «OTIWMHBIX>
TPOJIKI He MOTYT GbITh.

B) Ilycth @, < @, < az < - < ayo. JlnHoit TUIOTEHY3bI
MOTYT  OBITb  UMCIA @3, 4 ..., Q0. TOACUMTAEM KOTHUECTBO
PasIMUHBIX BOSMOKHBIX «OT/MYHBIX> TPOEK € YUACTHEM KaKIOTO
3 HIX.

HauHeM ¢ ay,. 115 IPABWILHOTO TIOACUTa yuTeM Cleyioliee.
TGB! MOMYUAMMC PAsAUHbE BOSMOKHbIE «OTMUHbIe» TPOHKM C
YUACTHEM @y, HATIO COUETATH Gyo C MAPAMH UHCEN (a;, aj), OGPa3yst
TPOFKH (ay, @j, @y0), CTE/IS 3 TeM, UTOGH! HH OIHO H3 BHIGPAHHBIX
Hcen a;, aj He TIONAZIAZ0 B APYTYIO TPOMKY € ayo. B MpOTHBHOM
Cllyuae, eciu, HanpuMep, GyeM CUMTaTh, UTO JIBe PasMmMuHble
TPOKK (a;, a;, @) M (@ (g, o), MMelOLIICE OGlLee WHCIO a;,
MOTYT GbiTh 00€ «OTTMUHBIMIY, TO oumGemcs. Bep 570 GyaeT
03HAYaTb, UTO MPSMOYTOJbHbIE TPEYTOABHMKM C  DABHBIMM
IMIOTEHY3aMM @30 ¥ PABHBIMM KATeTAMM a; He paBHbL. Eciu He
yuTeM 9T0 OGCTOSITENHCTBO, TO OKAKETCA, UTO BMECTO OHOM
BO3MOJKHOJ «OTAMUHO» TPOIiKI TToCuMTaeM jBe. TAKUM 06Pa3oM,
ecin yxe BhGpaHa TPOiiKa (i aj, Gyo), TO WACHA a; W @ B
Ja/IbHeTilIeM TOficUeTe He yUacTBYIoT.

Wtak, s BO3MOXHON TIMIOTEHY3bl @y BbiGepeM M3
OCTaBUIErocs CIMCKA M3 9 uMCeN B B KauecTBe BO3MOXHBIX
KaTeToB (9TM /IBA UWCAA Jaiblle He YUACTBYIOT B TOJCueTe).
Tlonyunm 1-# BOIMOXHBIE TPSMOYTOMbHBIA TpeyrombHyK. U3
OCTABIIMXCS 7 uMcen BhIGEPeM [1Ba — MOMYUUM 2-i BOIMOKHBI/
PSIMOYTObHBIH TPeyToMbHMK. Jlanee w3 5 /1Ba — 3-/ BOIMOKHBIH
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CUMMeTpHIo: ecTu (x,y) — ero peletne, To (y,x) Toxe ABALETCS
pewenyem. Ha KoOpAMHATHO mockocTy xy (puc.1.16) Toukm
(%) 1 (y,x) CHMMETPUUHBI OTHOCHTENbHO HpsIMOH ¥ = x. (B
TPSIMOYTOBHOM  PABHOGE\PEHHOM TPEYTo/bHUKe C BepUIMHAMM
(%), (7,Y)u(,X) OTPesoK GMCCEKTPUCHl y=x SBISeTcs
OJIHOBPEMEHHO BBICOTOM M MeJMaHO# M MOTOMY npsiMasiy = x
NpoXoMT  uepes  cepequHy  oTpeska  [(x,y),(7,x)]
NepNeHMKYISPHO K HeMy).  CrlefosaTenbHo,  rpaguk I
CUMMETPHU€H OTHOCUTELHO IPSIMOi y = X.

BBy TOTO, UTO MMEIOTCA ueThIpe BAPMAHTA PACKDHITUS
Mojtyzieii, rpauk I Gy/ieT coCTOSITh 13 4 KYCKOB, PACTIONIOKEHHBIX B
ueThipex 00MACTAX Gy, Gy, Gs, G, KOOPAMHATHOM muocKocTH. Ha
puc.1.17 rpaduk T u3oGpakeH CIUIOMHBIMM TUHUSIMU. OTMETHM,
TO B TOUKE Nlepeceyentst O MapaGo/ibl HMEIOT 06liLyio

x <0,
: ["2'2">°' = {F22 _ oonemenne verbipex
¥ ly2-2y>0 <0, 2 W
y>2

KpaliHIX YIIoB. B 9Tof 0MaCTH ypaBHEHMe UMeeT BUfL x2+x? —

y=x,
=y -2y o G-Na+y-D=0e [ JT0,

KyCKM GHCCeKTpHCHI 1-T0 M 3-T0 KBaAPAHTOB BHe oTpeska [0C] u
KYCKM TIPSIMOI y = —x + 1 BHe 0Tpeska [AB].

310

G, (X220 0<x<2_ i
# {y2_2y <0 0<y<2~ UCHTPAIbHbI Kagpar.
3pech x> — x> +2x=y?>—y>+2y & y=x. 310 oTpesok [0C]

npsIMoi y = x.

x?=2x>0, i~
Ga! {y7 _2y<0 3 {0 g ;;z obbeIMHeHMe  JIBYX
TOPH3OHTANILHBIX TIPONIO/UKEHUH LIEHTPANLHOTO KBajpaTa. B o1oit
obnacTH x?+x2—2x=y2—y?+2y o y=x2—x. 310 KYCOK
[A0] napaGonmbi C BeTBSMM BBepX C BEpUIMHON G —E) :
npoxozsIeit epes TOUKy € = (2;2). MPOAO/IKeHHiT LeHTPATHHOTO
KBajpata. B oroit oGmactu x?+x?-2x=y’ -y +2y &
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2)b- k —snaunoe (k>2): b= 10. TlycTs npu sToMa—n-
3HAUHOe WHCIO (n = 1). BbiBE/IeM HepaBeHCTBO, CBs3biBaiolee b, k
u n. HUmeem ab=a’+23 = a’ < ab . Ilponorapudmupyem
HEpaBeHCTBO 110 0CHOBaHMI010:

blga < lgab. @
Tak Kak ab - n+k —3Hauoe uncno, 1o ab < 10™**. Otciona
nonyuaem n + k > lgab u, ¢ yueToM HepaBeHCTBa (2),
n+k> blga. 3)
Hazio Temepb W36aBuThcS OT a. JLiA 9TOTO  MCTIOMb3yeM
HepABEHCTBO /LIS n-3HAUHOTO a: a = 10", 113 Hero nozyuaem
lga > n — 1 Teneps HepaseHCTBO (3) peoGpasyercs:
n+k > b(n— 1) (oT a u36GaBUINCD).
TlepezieiaeM 5TO HepaBeHCTBO TaK, UTOGbI b, k 1 n OKa3amich B
TPeX OT/EbHbIX CKOOKaX: n+k+1-1>b(n—1) &
b-1Dm-1)< (k+1). @)
3astBeHHOe HepABEHCTBO MOYUeHo. UTOGbI M3GABUTLCS B HeM
elme U OTh, CBSKEM €O C UMCIOM €ro 3HAKOB k HePABEHCTBOM
Buta b 2 k + m. Unczio m nogGepem Tax, uToGhl 9TO HEPABEHCTBO
BBIOAHSIOCh TPH BeeX k = 2. Tak Kak b = 107, 10 oCTaTOuHO
obecrieunth  HepaBeHcTBO 10¥'>k+m & 105 1—k>m
DYHKIMS HENpepLIBHOTO apryMenta f(x) = 10¥~% —x mpu x > 2
Bo3pacTaer  (mpoussomHas  10*~1n10 -1 10>"1n10 -1
10in10-1>0 ), mosToMy TNpu k =2 MUMeeM HePaBEHCTBO
f(k) = f(2), To ectb 101 —k > 8 (mojoGpami m ). ¥rak, npu
Beex k = 2
b2k+8.
Teneph (4) > k+1>(k+8—-1)(n—-1) e k+1> (k+7)n—1).
910 HEPABEHCTBO BO3MOKHO TOMbKO TP 1 = 1, CIE/IOBATENbHO, B
PAaccMaTpMBaEMOM  C/lyuae UMCIO @ MOXeT GbiTb  TOJNbKO
OJIHO3HAUHBIM.

TMpu n=1 HepaseHcTBO (3) npuHMMaer Bup 1+ k > blga.

3pec b > 10871,
lga > 1g2, nostomy 1 +k > 10¥"* [g2. Ho 3TO HEBO3MOXHO, TaK
KaK NPy Beex k > 2 BBITIO/IHSACTCS POTUBOTIONIOKHOE HEPaBeHCTBO.
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¥3 BeJiep 3anpemaeTcs.

a) Mor 2iu BUTS uepe3 HeCKOMIbKO MIAroB OMYUMTh B OJHOM M3
BEZIep POBHO 5 /1 BOJIbl, eCIM CHAUANA Y Hero ObLIH Be/pa 00BbEMaMu
371 6 11, MOMHBIE BOJIbI, @ TAKKe MycToe BeJpo o0bémom 7 1?

6) Mor 1 BUTA uepes HECKOJbKO WIAroB MOAYUHTH paBHbIE
0GBbEMBI BOJIbI BO BCEX BeJipax, ec/ii CHavaza y Hero GbUiM Beapa
ObéMaMu 6 1 M 9 7, OAHBIE BOIbI, A TAKKe MyCTOe BEPO
o6bémom 71?7

B) CHauana y Buty Gbuin Beapa oGbEMamu 2 11 i 4 11, TOMHbIe
BOJIbI, @ TAKKe MyCToe BeApo o0bEMOM n 1. Kakoe HauGonbiiee
HATypaJbHOE 3HAUEHME MOXeT NPUHMMATD N, ECTM U3BECTHO, UTO
epe3 HeCKO/IbKO 1IaroB BHTS CMOJKET MOTYUUTh POBHO 3 1 BObI B
O/IHOM M3 Béziep?

Pemenne.

TloBTOpsieTcst peleHne BapuaHTa 41 C JAPYTMMM UMCIOBBIMM
JIRHHBIMK.

Otger: a) Jla, Hanpumep

(3,6,0) = (0,6,3) = (0,2,7) = (3,2,4) = (0,5,4).
6) Her.

B) 5. Hanpuwiep,

(2,4,0) = (2,0,4) - (1,0,5) — (0,1,5) = (2,1,3).

Bapuant 45

V BOpH HeT UCTOUHMKA BOJIbI, HO €CTh TPU BEPA PasAMUHBIX
OGBEMOB, B JBYX MX KOTODBIX €CTh BOJA. 3a OIMH mar Bops
TlepenuBaeT BOY U3 Be/Pa, B KOTOPOM OHa €CTh, B APYTO€ BeApO.
TlepenyBatie 3aKAHUMBACTCA B TOT MOMEHT, KOIIA WIN TlepBoe
BE/IPO OMyCTeeT, WM BTOPOe BeAPO 3alloNHMTCS. BbumBath Bty
13 BeJlep 3anpeliaeTcs..

a) Mor /iu Bopst uepes HeCKO/bKO MIATOB MOMYUMTh B OJHOM M3
BEZIep POBHO 2 /1 BOJIbI, eCli CHaua/Ia y Hero Gt Bepa 00BbEMaMi
477 1, IO7HbIE BOJIbI, A TAKKE MYCTOE BEZIPO 00BEMOM 8 117

G) Mor siu Bopsi uepe3s HECKOJbKO LIAroB MOJYUHTH PaBHbIe
00bEMbI BOJIbI BO BCeX BeJpax, ec/u CHauala y Hero GbLin Beapa
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HepABeHCTBO y > 33 -5 — 140 = 25. Ho 9TO HEBOIMOJKHO, TaK Kak
JAHHBIX ukces Beero 20.
5) Kak mawm B 1 6), cpemmee apudmeriueckoe

s
OCTaBUIMXCA HA JIOCKE UMCeN paBHO A . Hac untepecyer

20-x
HauGosbliee BOSMOXKHOE 3HAUEHHe TOM BeAMUMHbL. [Py KakioM

(MKCHPOBAHHOM X HauOOblIlee SHANCHIE TIOTYUACTCH IPU Y = 0 1
stox
oHo paBHO 29X Buschum Temeph, NP KAKOM SHAUCHMM X

HauGonbieii Gyner yxke sta BeanuuHa. Jlis atoro pasoGbem ero
Ha [IBA CIAraeMbIX TaK, UTOGHI OJIHO HE COIEPKANO X, @ JPYroe

COEPKAIIO €ro TONBKO B 3HAMEHaTese:
540-x _ 20-x+520 520

20x . 20x 20x
OTciofa BMAHO, UTO BeqMuMHa OyjAeT HauGosblueii mpu
HAUGObIIEM BO3MOKHOM 3HAUEHUU x. ONPEIETUM 9T0 3HAUCHMe.
3amMeTHM, uTO CymMa 540 M3HAUAIBHO JAHHBIX uMCen He
PEBOCXOIMT  x +40(20 —X) (970 HauGo/Iblee BO3MOXKHOE
3HAUEHMe, eCl Bee, KPOME X e/IMHHL, BISIM MaKCHMAbHBIE — 110
40). TlosToMy
540 < x+40(20 — ¥) & x < 6%, 2 TAK KaK x € Z,T0 x < 6. 3HaunT,
MaKCUMaIbHO BO3MOXHOe 3HaueHue x = 6. IIpu x = 6 nonyuaem
HauGobllee BOSMOXHO® 3HaUeHue
540-6-0 1
A== =38
TopGepem McxoaHbII HaGop uyces, KOTOPBIfT MoC/e onepaiyn
JacT TaKkoe cpejiHee apudMeTMuecKoe. 6 eIMHMI, YKe ecTb.
Ocranbhbie 14 wicen Hazo MOJOGPATh MAKCHMATbHBIMM. Bee 14
B3Th 110 40 He Y/ACTCS: B CyMMe MOMYYMTCS 6+ 14 - 40 = 566 >
540. BosbMeM 13 uncet 110 40. TIoka moyuman cymmy 6 + 13 - 40
526. UroGbl HaGpath 540, B Habop f0GaBuM eme uucio 14.
TonoGpamy HaGop: 6 emumui, 13 wicen no 40, 14. Cpenee

apudveTiueckoe pasHo o = 7. ECM yMeHbUIMM BCe eIMHULIbI 1

TONBKO WX, TO OCTAHeTcs HaGop 13 wicen mo 40, 14. Cpeanee
tsohe _ o1
apudveTieckoe a1oro Habopa =382

Orser: a) Jla. G) Her. s)as;
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TaK w0 TpaduK
p

= femx-x2+ S

v 7

npejicTaBaseT coG0i BepXHIOI TOMOBUHY 5TOfi OKpykKHOCTH. Ha
DUCYHKe  M300paxeHbl TpsMble y =b TpU  BO3PACTAIOMUX
suavenusx b =2, 2%, %, KoTopsie MOIYUAIOTCA COOTBETCTBENHO
mpu k=0,n=1,k=1. OTMeTMM, uTO KOHIBI JMaMeTpa
TO/YOKPYKHOCTH COBMAZAIOT ¢ KoHamu OJI3. TIpu m06oM
SHAUCHNN @ TIONYOKPYKHOCTH TlepecekaeT MpiMyio y =2 B aByx
Touxax. [Ioka papyc MeHbilie 2%, HOTYOKDYKHOCTS He TepeceKaer
JIPYTUX TIPSIMBIX ceMeficTBa y = b. Koria paamyc npyu Bo3pacTaHum
suavews la| CTaHeT paBHbIM %, MOAYOKPYXHOCTH KoCHeTC:
BTOpOii MpAMoii y = = cemelictsa y = b, W Touex mepeceuenys
OKPYXKHOCTH C cemMeficTBOM NMPSMbIX cTaHeT Tpu. [Tpy nanbHeitem
BO3PAacTaHuM |a| MOMYOKPYKHOCTh OyleT IepecekaTh MNPAMYIO
y="CB JBYX TOUKAX, U TOUEK TlepeceuenHsi MOMYOKPYKHOCTH C
CeMeJiCTBOM TMPAMBIX CTaHeT yike ueTbipe. IIpu MepeceueHuy
CAelIOIMX NPSMBIX CeMeficTBa y = b UMc/Io TOUeK TepeceyeHis
HeOTrPaHNUEeHHO yBe/IMuuBaeTcsl. Jlenaem BbIBO/: POBHO JiBe TOUKM

7 2
Tlepeceuenms MMeeM, KOIa pazmyc R < ;” To ecth [m2 + L < ?"

Vi3 §El
o BpcaciBy

HWrak, poBHO /IBa KOPHS MCXOHOE YPaBHEHMe MMeeT NpH
£ V_ﬁ)

Bapuant 43
Haiiiute Bce 3HaUeHMS @, P KAXKJIOM M3 KOTOPBIX ypaBHeHHe
sinvViax —x? + cos2 Viax — x2 = 0
JMeeT POBHO 1B PellieHysl.
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2 Pucl47

C rpadmKoM y = VITax — xZ MOXKHO PA3MECTHTD Ha OIHOM PHCYHKe
(puc.1.47).

Tlpuy = 0 ypaBHeHue y = Vrax — x? paBHOCWIBHO YPaBHEHMIO
=rax—x*  ex’-max+y’=0ex’-2T+(E)P+yi=

® 4
G ox-5)?+y? = (). A 910 - ypaBHeHHe OKPYKHOCTH
pamnyca R == c uentpom (5;0), Tak uto rpaduk y = Vax —x*
NpeiCTaBAseT CoGoji BePXHIO MONIOBHHY 5T0ji OKPYKHOCTH.

Ha prcyske usoGpaxeHbl TPSIMble y = b TIPH BO3PACTAIOUIMX

gt
swaverisx b =2, 7, I xoTopsie nonywaioTes cooTserCTBeHo

.
mpu k=0n=1m=1. OTMETMM, UTO KOHIUb AMAMeTpa
TO/YOKPYKHOCTH COBMAZAIOT C KoHUaMJ OI3.

Korga pamycR < ;—' TMOYOKPYKHOCT,  He  TepeceKaeT HU
omHoli  mpsmoit  cemelictsa y = b. IlpuR =ZoHa mepecexaer

npaMylo y =2 B oHoii Touke (Kacaercs ee). llpu T <R <z

TlepeceKaeT mpsMyio y = B Byx Toukax. [pu R = Z* nepecexaer

2
npaMyio y =TB JBYX TOUKAX M NPAMYI0 y = "B OHOl TouKe
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1.2. 18- 3agaua u3 cGopryKa H.B.Slmenxo
EI 2020

Bapuanr 1
Haiiiure Bce 3HauUEHMS @, IPU KOTOPBIX YPaBHeHUe
x* —2x% —4x? +10x — 5 — 2ax + 6a —a? = 0
JMeeT He MeHee Tpex KopHeil.

Pemenne.
ByJteM petiars rpadiecki,
pacemaTpuBas anHoe

YPaBHEHUe KaK  ypaBHeHye
Buma  f(x,a)=0 c jByms
HeUBECTHBIMM X M a.
MHOKecTBO ero pemenmit (x,a)
Ha KOOPAMHATHOM TIOCKOCTH
Oxa  mpeacrasiseT coGoit
rpaduk  ypasmenus.  Tlpn
(DMKCHPOBAHHOM ~ UMCIOBOM Prc.1.20
SHaueHmn a =k momyuaetcs
ypasHenue f(x,k) =0 C OJHMM HeU3BeCTHbIM x. Ero KopHSMI
SBASIOTCS  TepBble  KOOPAMHATH pememmii (x,k) ypaBHeHUs
f(x,a) = 0.Ha prc.1.20 NOKa3aHbl KOPHM Xy, X5, x;. KomuecTso
KOpHeii PaBHO KO/MUECTBY Nlepeceuenii rpauKa ¢ mpsmoii a = k.

TpadyK JAHHOTO YpAaBHEHMs UeTBEpTOfi CTEeHN Nonpobyem
HOMYUMTh KK OGbeauHeHMe rpaduKoB YpaBHEHMIi MeHbIIUX
cTeneneii. C 9Toii LE/IbIO JIEBYI0 UACTh YPABHEHMsI PAIOKMM Ha
MHOKUTeN. Mbl YBIIMM, UTO 9TO BO3MOKHO, €CT Mepenyiem
YPaBHEHNe B BHjie:

a?+(2x —6)a— (x* —2x® — 4x? + 10x = 5) = 0
M 3aMeTMM, uTO JleBas uacTh ecTh KBAAPATHbIA TpexwieH
OHOCUTE/bHO TlepeMenHoj a. Ero KopHit
ay, =3 -x+J(B-x)% +x* — 2x° — 4x? + 10x —
3—xtVxf -2 - 32 +4x + 4

3/lech TIOJKOPEHHOE BHIDAKEHMe MOXeT GbiTh KBAAPATOM
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s=k+5.Botom ciyuae s = 18, k = 13. 18 — 13 <6, 18 13+ 14-18=
486 <499.
Orser: a) [la. 6) Her. B) 31

Bapuant 34

B pesylbTaTe ONpoca BHISICHWIOCH, UTO TMPUMEPHO 58%
OMPOIEHHbIX MPEATIOUHTAIOT MCKYCCTBEHHYIO 1KY HATYDATbHOM
(U0 58 NIOMYUEHO € TTOMOLIIBIO OKPYTIeHMs! 10 LEIOro uucia). U3
3TOI0 e ONpoca MOCEeOBATO, UTO IPUMEPHO 42% PECTIOHIEHTOB
H¥KoI/Ia He oTMeuay Hobbilt 1ot He JoMa.

a) MOIVIO /1M B OMPOCe YUaCTBOBAT POBHO 40 Ue/oBeK?

6) MOI/10 /14 B ONIPOCe YUacTBOBATb POBHO 48 Ue/IoBek?

B) Kakoe HauMeHblee KOMMUECTBO UETOBEK  MOIIO
YUACTBOBATH B 5TOM OTpoce?

Pemenve. TIpy OKpYMICHMH MC/A 0 LETOT0 Bee W(pbI
Tioc/Ie 3ansiToit 0TOPACcKIBAIOT, eC/IM NepBasi U3 HUX MeHblue 5. Eciu
3Ke OTGPOLICHHAS YaCTh HAUMHACTCSA ¢ LADPbI, PABHOI WK GoblIe
5,70 UMCI0 YBEMUMBAIOT Ha 1.

a)TlycTb B OMpoCe TPUHMMANO YUACTHE n UeNOBeK, M3 HUX
X IPE/INOUMTAIOT MCKYCCTBEHHYIO 81Ky HATYPAIbHOI, y HUKOT/A He
ormeuaru Hosbiii ron He pgoma. Toraa corzacHo mpaBuiy
OKpyTAIeHNs

57555100584 (23 <x <2336
41,5 < lOﬂ <424 [16,6 <y <1696

Bropo HepaBeHCTBo He HMeeT HeToro pemers., OTBeT: Her.
6) Hveem

5755100584 ( 276<x<28032
n5<L y 100 < 424 [19,92 <y <203526°
Hmeercst pemeune a ueibiX umMcnaax x = 28,y = 20. [lpy stom
2100 = 58,33... % 58,2100 = 41,66 .. ~ 42. OTBeT: 1a.
B) Mmeem
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pOBepssi, MOXKET MM OHO GbiTh COCTABACHO M3 MHOXKMTeNeit
pasnoXenns  2-3%-5-13  Ges NpUBJCUEHUS TOCTOPOHHUX
MHOXHTeseli (Hanpymep, 18 = 2 -32 = 18 — fenmTens, 21 =3 -7
21 - wHe jpenutenb). 3nauenus d =30,39,45 MOXHO He

pacCMATPMBATS, TAK KAK NP OTHX sHAueHusx d He MOXeT

10530 10530
pasisThes cymme widp wiena 220 (y Tpexsmautoro wica ‘2

CyMMa P He NpeBocxoauT 3+ 9 = 27).

U3 TaGn.2.1 Buaum, uto Aemutens d paseH cymme udp uncta

159§ ppyx cayuasx: mpu d =9 u d = 18. COOTBETCTBEHHO

a
MuMeeM JiBa oTBeTa x = 1170 u x = 585.
Oreer: 5851 1170.

Tpumeuantie. B cGopruke He ykasan otset 1170.

5.6.2

TlpousBesienne uMcIa M UMCIA, 3aMMCAHHOTO TeMM ke
1 pamu B 0GpaTHOM MIOpSUIKe, paBHo 5848. HaiimiTe 570 uncio.

Pemennue.

3lech MMeeTcs B BHIY LeM0e UMCIO (1S APOGHOTO MM
MPPALMOHAZBHOTO UMCAA  3ajiaHue  YCIOBMS ObUIO  Gbl  He
KOPPEKTHBIM). 3HAK UMCIa He MMeET 3HAUCHMUS 1 TIOTOMY MOXHO
CUMTATb UMCIO HEOTPULATENbHBIM. UMCIO He MOXeT ObiTh
OJIHO3HAUHBIM (HaKGOIblLiee TIPOMBEJCHME OJHOZHAUHOTO UMCIA
Ha ce0sl PaBHO 9 - 9 < 5848). OHO He MOXKeT GbITb M TPEX3HAUHBIM.
B caMoM Jiefle, OHO He MOXKET OKaHuuBathcs Wupoii 0, Tak Kak
npoussesiere 5848 He oKaHumBaeTcs WMGpOi 0; HaMMeHblIee
TpeX3HauHoOe UKCII0, He OKaHuMBaouascs uudpoit 0 — 9o 101, a
nponssesienye 101-101 > 5848, HTak, MCKOMOE UMC/IO JOKEHO
ObITh 1BY3HAuHBIM. [TycTb x 1 y — ero undpsi. Toraa

(10x +y)(10y + x) = 5848 = 101xy + 10(x2 + y?) = 5848.
TlocKo/bKY BTOpOe caraemMoe okaHumaetcs widpoii 0, nepsoe
c/araemMoe JIO/DKHO OKaHumBaThesi umdpoii 8. M3 pasencrsa
101xy = 100xy + xy BuauM, uTo 100xy OKAHUMBAETCS JBYMS
HY/ZISIMM, 3HAUWT, xy JO/UKHO OKAHUMBATBCS Wpoit 8. JList 5TOro
MMeIoTes Cleylolue BapuanTl map (x,): (1, 8), 2, 4), (2, 9), G,
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UeThipe WHCTA M3 MSTH WM BCe NATh WMCEN He MOTYT
06pa30BATh TEOMETpHUECKYI0 TPOTpeccHio.
Orser: a) Her. 6) Het. ) Moryr, Hanpiviep, 1,2,4,9, 11.

Bapuanr 38

Hmeerca 8 Kaprouek. Ha HMX 3amMCBIBAIOT 10 OIHOMY Kaxjioe
u3 uncen -1, 2, 4, -6, 7, =8, =10, 12.  Kaprouku
IepeBopauMBaOT M MepeMewuBaior. Ha MX UMCTBIX CTOPOHAX
3aHOBO TMUIYT 110 OJHOMY Kaxioe u3 wucen —1, 2, 4, —6, 7,
—8, —10, 12. Tlocle 5Toro uncia Ha KaKmoii KapTouke
CKIAIBIBAIOT, & M10/IydeHHbIE BOCEMb CYMM IePEMHOKAIOT.

a) MOXKeT /1yt B pesy/IbTaTe NOAYUHTbCs 07

6) MoxeT /11 B pesy/ibTaTe MoayunTbes 17

) Kakoe HaMMeHbllee [{efl0e HeOTPHIATE/LHOE UHCI0 MOKET B
PesyIbTaTe NOMYUMTHCS?

Pemenmue.

Tycts

ag=-1,a,=2a;=4, a3 =—
as =7, ag = -8, a, = —10, ag = —12,
by, by, ..., bg - uncia, 3anucaHHble Ha OGPATHBIX CTOPOHAX 1-i1,
2-4i, ..., 8-1i KAPTOUEK COOTBeTCTBEHHO. TOrZIa UMEeM pesylbTaT
P =(a + by)(az + by) - (ag+ bg).

) Cpejt aHHBIX UMCell HeT NIPOTUBONIONOKHBIX, MI0ITOMY BCe
CKOGKM OTMuHb OT Hys 3Hauut, P # 0.

6) 1 - meuernoe wicro. TlocMOTPUM, MOXKeT u P GbiTh
HeueTHbIM uicioM. Eci P HeueTHoe uMC/Io, TO Bce CKOOKM
JIO/KHBI GBITh HEUETHbIMM (eCM XOTS Obl OiHa CKOOKA — UeTHoe
uMCr0, To Bee mpoussefieHne P — ueTHoe umcno). JUis 9Toro B
kakoii mape (ay, by),(ayz by), ..., (ag, bg) omHo u3 umcen
JIO/IKHO GbITh UETHBIM (HEBAXHO — IIepBOE MU BTOPOE), A APYTOe —
HeUeTHbIM (4TOObI MX CyMMa GbLia HeUeTHbIM uiciom). A s
9TOrO BO BceM HaGope u3 16 uncen ay, @y, ..., ag, by, b, ..., bg

OMKHO GbiTh 8 weTHbix 1 § HeweTHbIX wicen. Ho B Haurem HaGope
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t2 — 8t = 0 UMelolLee O/IMH TOIOKUTe/bHbIN KOpeHb t = 8.

Ecim a? — 8a+ 7 > 0, TO MMeeM /1Ba KOPHS OJIHOTO 3HaKa, 9T0
HAM He TI0/IXO/IHT.

Ecm a? —8a + 7 < 0, TO /iBa KOPHSi Pa3HbIX 3HAKOB, 1 OZMH M3
HUX TONOKHTebHbI. HepaBeHCTBO BBINOMHSETCS B MHTepBaje
MeXay KOpHSMM a=1 ¥ a=7 KBaApaTHOrO TpeXuieHa
a’—8a+7.

B pesyibTaTe [MOJyUaeM: OJUH MONOKUTENbHBI KOpeHb
umeetcs npu a € (1;7].

Orser: a € (1;7).

5.3.6
Haiiiute Bce 3HaUeHMs MAapaMeTpa a, IPU KAXK/IOM U3 KOTOPBIX
HauMeHblliee 3HaueHue GyHKIMH
f(x) = 2ax + |x* —=8x + 7|
Gonbue 1.
Pemennue.

Pemaem rpaduuecku. VC/oBMe 3aJaui O3HAUAeT, uTO Bee
3HaueHys: GYHKIMM Gonbilie 1, TO eCTb NMPH BeexX x € (—w; +00)
MMeeM HepaBeHCTBO 2ax + |x? —8x+7|>1 & [x? —8x+7| >
—2ax+ 1. A 3T0 03HauaeT, UTO NpSIMas y = —2ax + 1 BC NEKUT
ke rpadmka T pyHKID y = |22 — 8x +7].

Tpaduk I momyuaercs u3 mapaGobiy = x2 — 8x +7, ecin ee
uacrh Mexay
KopHSMM x=1 n
x=7  (rexaumyio
HuKe ocu abeiec)
3epKalbHO OTPasUTh
o ocy abeucee.

i 4

Tpsvast
y=-2ax+1
umeet YII0BO#

koodpduiment —2a
M TIPOXOAUT uepes
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npsMas y = 05x+a ¢ yUosbiM Kospduuuentom 05 i
HauanbHoll opauHatofi a. TIpU BO3PACTAHMM @ OT —w 10 +o0
npsaMasi y = 0,5x+a TApamIenbio mepeMeiaeTcs Bepx. Ipu
9TOM KOJIMUECTBO TOUEK ee repeceueHusi ¢ rpaquom nepsoro
YPaBHEHIS — KOMMUECTBO pellieiiii CHCTEMbI — MeHSeTcs mpi
TlepexoZie Uepes TOUKM ee KACAHMS C KYCKAMM OKPYKHOCTH ¥
NapaGo/Tbi 1 TOUKI epecetieHitst KYCKOB OKPYKHOCTH M ITapaGoL.

HaliieM TOuKM Kacamus —mpsMoii  y=05x+a ¢

OKPYKHOCTBIO.  OKPYKHOCTh X2+ (y+12=2 ABIseTCS

—a-fe

(BepxHsis

obbenuHeRIeM  TpaduKkoB  ABYX  (yHKWG ¥ =

(HWKHSS  TIONYOKPYKHOCTB) M y=—1+ |2

TO/TYOKPYKHOCTB).
Ecmt (xo; Yo) — TOUKA KacaHusi, TO YIJIOBOH Kod(dmument
KacaTenbHoil K rpauky QyHKWm y = y(x) paBeH 3HaueHMio
POM3BOIHOM Y (X, ).
s HKHeli TONYOKPYKHOCTH MMeeM y'(xo)

05 =

(yuTeHo, uTo Xo 20 B uMCAMTENe JIeBOH  uvacTh),

5+V30
27107 T s

/3, _ s/,
10"

= TouKa KacaHms A

MOITOMY  TOUKA  KacaHus

V3o-5
s

) He IPUHAI/IERUT rPadUKy Hallero ypaBHeHus.

HaiizleM TOuKy KacaHus mpsmoit y = 05x +a ¢ napaGonoi.

1 111 1

Iins Hee y'(xo) =
1
TouKa Kacatisi B = (5

2% =05 2x=05, yo =

-y,
5
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npu a=4 KBAIpAaTHOE ypaBHeHMe MMeeT OJMH KODeHb

t=2x=y; pemennem cuctembl (1) ABASETCS OfHA Mapa (x;x), TO

ectb mpsivast L, miepecekaeT rimepGony h, B OIHOM TOUKe (TOMKA

Kacauusi B Ha Guccexkrpuce I u Il KOOPAMHATHBIX YIJIOB), a Bech

rpaduk H B 3 Toukax;
npu a<4 4 B

I

He  uMeeT  Kopheii, »

oucrema  (2)  He 2 4

Pt . S Y e s—

mpavas I, we

nepecekaer runepGony 2 g S

hy a ech tpaguk H R —

nepecekaer B 2 TOUKax. 0 V25 B ~
Puc.1.53

Ins KaXKI0i
mpamoit I, w1
KOMMUECTBO TOUEK ee Mepeceuerys ¢ rpadkoM H B 3aBUCHMOCTH
OT 3HaueHusi a > 0 U306pasuM (PC.1.53) Ha UMCIOBOM MPAMOIE Oa
(HA MHTEPBAIAX M B OTIEBHBIX TOUKAX). C/OXKMB KOIMUECTBA
TOUEK TlepeceueHys Ha MHTEPBAJaX M B OTJACMbHBIX TOUKAX,
MOMYUMM KOMHUECTBO TOUEK TepeceueHus Beero rpadwka L ¢
rpadmkom H.

o pesybTaTy BMIMM, UTO POBHO 6 TOUEK MepeceueHus

MmeloTes npn
ae(0; YZ25) U (4; +oo).
3HAuMT, JaHHAs CUCTEMA MMeeT POBHO 6 peleHuii npu

0<a<yzZBma>4
OrBer: 0 < a<3/225 u a>4.

Bapuanr 49
Haitaute Bce 3Hauenus a, NpU KaXKAOM M3 KOTOPbIX CUCTeMa
ypasHeHuii

{(ay+ax -2)(y +x +3a)
lyl=a
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5.< k< 40. Takux 3nauemnii k Bcero 36, Tak uTo MMeeTcss 36
TPEX3HAUHBIX UHCE € YKAAHHBIM CBOFCTBOM.

2mn+m?
B) (1) = 2520 € Z. 3HauwT, m — YeTHoe WHC/O (MHaue cymMa

UeTHOTO UMCIA 2mn M HEUeTHOro uyczia m” Gbila Gbi HEUeTHbIM
uMCIOM) M TOTOMY m =2k mpM HekoTopoM k € N. Tak Kak
10=sm<99 u m uetHoe, To 10 <m <98 . CieJoBaTe/bHO,
5<k<49.

Zmnto € Z mepenumem Tenepb B BUJe il
) 200 P P 200

(') € Z 1 paccMOTPIM Bce BOIMOXHBIC BADHAHTHI Uis k, Tph
KOTOPBIX OHO BbITIONIHSIETCS.

k=25 Torna "2 € Z npu /1060M HEUeTHOM TpeX3HAuHOM
wmcrie n (n + 25 GyaeT ueTHBIM). TaKuX TPEX3HAUHBIX UHCE MHOTO
Gonblite uem 36, a HaM HyXHO POBHO 36. BapUanT oTIajaer.

k25 Ho k:5 Torna n+k 5 (Haue k(n+ k) He : 25), a
oTCIOfa CAenyeT, uTo M 1

Venosue

Kk
Ecm k uernoe, To “2% € Z nipu amoGom TpexsiauHom uicre n,

KpATHOM 5, a TAKUX MHOTO Gonbilie, ueM 36. Ecau k HeueTHoe, To
n+k uetHoe, a suaunt n weueroe, u =X e Z npu moGom
HEUETHOM TDEX3HAUHOM uMC/e n, KDaTHOM 5, a TakMX TOKe
Gonbltie, uem 36. BapuanT oTnazaer.

kue:5 , k weuernoe. Torma ““X ez npu moGom n+
k,xpatHom 50. C yuetom ycnouit 100 <n<999 u 5<k <49
uveem 105<n+k <1048, a mus wacen n + k, KpaTHbIX 50,
JMeeM pamibl 150 < n + k < 1000. B 9THX rPaHMIAX COIPKATCS
KpaTHple 50 umcna 3-50, 4-50, 5-50, ..., 20-50 — Bcero
20 — 2 = 18 TaKMX uMCes, a HAM HY)XXHO 36. BapuaHT oTnazaer.

ke : 5, k vernoe. Torna “® e 7 npu mioGom n + k, kpaHom

225
25. B oToM cnyuae (k UeTHOE) MMeeM HepaBeHCTBa 6 < k < 48,

100 = n < 999.
Tlpu k =6 ans Beex umcen n+ k uMeeM rpaHuibl 106 < n +
k <1005, a it umcen n + k, KpaTHbIX 25 — rpaHMILbI
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ABASIOTCA ABCUMCCH TOUEK Mepeceuehis TpaGUKoB  (yHKItii

y=J2me—x2+% w y = b, te b npunimaet see savens

Zimk (k=012,.),

4
—gtem(m=12,

5
7?"+21m =12

MHOJKeCTBO KOPHJi MCXOZHOTO YpaBHEHUs MOMyuuM, cobpas
abeumeest TOueK nepeceueHmns rpauka yHKRIMM

:
y = [2mx - x? + 5 co Beemn mpsmwivu y = b. TlooTomy cemelicTso

=

npaMBIX y = b BMecte ¢ rpadukom y = [2mr —x2 +% Moo

PA3MeCTHTD Ha OZHOM pHcyHKe (pic.1.46).

Mpt  y>0 ypaswemwe y= |2mr—x2+%  pasHOCHIbHO

2 .
YPaBHEHMIO yZ=21rx—x2+"T o xZ—Zvrx+y1=“T =

: 2
x2—2x1r+7r2+y1—1r2+“7=(x—n)2+y2=rr7+"7. A om0 —

YpaBHeHe OKpYXHOCTH pamuyca R= |12 +% ¢ uentpom (;0),





image180_62de6042233df600066ce5eb_jpg.jpeg
caieftyionieit ckoGKe, OCTaHeTCst TO/bKO MOC/e/iHee MOJI0KHTeTbHOe
UM . OTPUIATENBHBIX UHCENl HE OCTAHETCS, TaK KaK Kaxioe
OTPHUATENbHOE UMC/IO, HAUMHAS C TIOCTEIHEro, YHUUTOKUTCH C
TIONIOKHTEbHBIM YACIOM B IIPe/Ibl/IIILesi CKOOKe).
TloacTaBasisl a4y — ax = bp(1 < k < n — 1), nonyunm

Q=+ by +by+ byt by
Mo opMyle CyMMbl WIEHOB apudMeTMueckoii mporpeccun
by+by+by+ ot by =

butbicy e _ 1) = bributea)s (k-1)(k-2)
2

A

(k=D =bk-D+

noaTOMy @ = a; +by(k— 1) + w win

ap =3k 4 (b= 3)k+ (@ =by+ 1) m

a) o dpopmyzne (1) umeem
as= 4b,+a,+6>4(a,—a) +a,+ 6 =4a, —3a, +6 =5
a, == TlonGepem HaTyparbiibie a, 1 a. Tlyets 3a, —1=20,
To ecth a,=7. Toraa a, =5, az = 2a,— ay +1 =4, a, = 2a,—
a+1=4, as=5.

Ty MOMIXOMSIILYIO TTOCAEN0BATENbHOCT 7, 5, 4, 4, 5.

G) PaBeHCTBO (1) 03HAUaeT, UTO WIEHbI TOC/E/0BATEbHOCTH
(@) TPEJICTABASIOT COGOM 3HAYCHMS KBaJPATHUHOM (YHKIpH
HenpepbIBHOTO apryMeHTa

Y@ =227+ (b =) x + (e = by +1) @
IPM  HATYPATbHBIX 3HAUCHMSIX
aprymenta: a, = y(k), Tak uTo
BCe TOUKM C  HATYPA/bHbIMM
KoopauHaTamu (k, ay) eXaT Ha
napaGone, HarnpasieHHO
BeTBMM BBepX. KBajpatuutas
byskums MOXeT uMeTh
OJMHAKOBbIE 3HAueHNs
y(x;) = y(x;) He Gonee uem npu
JBYX  3HAUEHMSIX  apryMeHTa
Xy #X;, . 3HAUMT,  WIeHbl
I0C/IeOBATENLHOCTH @ U Gy,
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MX BBUIAUM TOJMIYT BCe 5-ThIC. KyMIOPbI M OCTaBIIMeCs 1-ThICSUHbIE
(KOTOpbIE MOKHO IPYIIIHPOBATD 10 TISITH).

Jl06oe pacnipesieNieHie peamayeTcs TaKkKe Mpu n = 26. MOKHO
TIOCTYIHTD Tak. CHauazia cyMMBI PACTIpe/IeNsioTcst MKy TlepBbiMi
25 COTPYAHMKAMY, KaK OMNMCAHO Bbille — BBIZAIOTCA CyMMbl
$1,S,,535. TloczIe 9TOTO OT OGMIENi CYMMBI Sy + S, + ...+ S35+ 26
OCTAETCS1 S THIC. PYO. (HEBAKHO B KAKMX KyMIOpaX) — 0ns 26-T0
COTpY/HMKA. OHa eMy 1 BbUIACTCS.

Ecom n > 26, 1o GyxranTep He CMOXKET BBINOJIHUTb CBOKO
3a71a4y: eMy MOXKHO TIDE/VIOKHTb HEBBIIOTHUMOE pacTIpefieneHye
npemuii. TIycTh OH 26 COTPYAHMKAM BBIAACT 10 4 ThiC. pyG., a
OCTAILHBIM — KAK X0uer. TloTpeGyetcsi 104 THICSUHBIX KYTIIOP, @ UX
Beero 100.

Hrak, Gyxrantep BBINOJIHMT 3ajilauy Tpu  HauGosbluieM
KO/IMUECTBE COTPY/IHUKOB 26.

Orser: a) Jla. 6) Her. B) 26.

5.6.12

Ha J0CKe HATMCANM HECKOMbKO HeOGA3TeNbHO PasmiuHbIX
JIBY3HAUHBIX HATYDAIbHBIX UCesl 6e3 Hy/leil B JIeCSTHUHO 3amicH.
CyMMa 5THX Wice/l 0Ka3aach PaBHOi 363. 3aTeM B KaxIOM uucie
TIOMEHSUIM MeCTaMM T1epBYIO M BTOPYIO LMDPbI (Hanpumep, uucio
17 sameHwau Ha wcao 71).

a) TIpyBe/Te MPUMeEp MCXOMHBIX YHCel, JUIsk KOTOPBIX CYMMa
[OMYUMBUIMXCA UMCen DOBHO B 4 pasa GOJbUle, ueM cymMa
MCXOJHBIX UMCesl.

6) Morza /1 CyMMa TIO/TyuBIIUXCS YUCes GBITh POBHO B 2 pasa
Gonble, uemM CyMMa MCXOJIHBIX umcen?

B) Haiimure HanGosbliee BO3MOXKHOE 3HAUeHHe CYMMBI
TOMYUMBIIMXCS WHCen.

Pemenmue.

TlycTb Hanmcaubl n yucen ¢ uudpamu ay, by (1 < ay, by < 9):

10y + by, ..., 10ay + by, ... ,10a,, + by.
0Go3HaUMM A =@y + ..+ A+ .+ @y, B=by+ .4 b+ +by.
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Bapuant 32
HaiiziuTe Bee 3HAUEHS a, IPH KUKIOM M3 KOTOPBIX ypaBHeHUe
27x° + (a - 2x)* + 9x% + 3a = 6x
He MMeeT KopHeii.

Pemenye.
TepereceM claraemble, COZepaue a, B HPAByio YacTh
ypasHemus:  27x®+9x? = (2x—a)’ + 6x—3a.  OGpaimaem

BHMMaHJe Ha TO, UTO BO BTOPOM CIaraeMoM IPaBoji YacTu MOXKHO
BBIHECTH 32 CKOOKM 3 U 3amcaTh ee B Bije (2x — a)® + 3(2x — a)
KaK Ky6 WHCIa TLTIOC YTPOEHHOE 5T0 UHCIO. 3aMevaeM, uTo ¥ /IeBYio
YACTh MOXHO TPEICTABUTH KaK KyO uicia 3x2 UTIOC YTPOEHHOE
upceno 3x2. UTak, 3anuiiem JaHHOe ypaBHEeHMe B Bije
(3x%)* +3(3x%) = (2x — a)* + 3(2x — a).
0OGosHaunm 3x? = t;, 2x — a = t,. Toria ypaBHeHHe sanumeTcs
B BUJe t} + 3t; = 3 + 3t, U pelleHne 3aKaHUMBAEM KaK B BAPHAHTe
31

Bapuant 33
Haiiiure BCe MosoXuTe/bHble 3HAUEHMS @, MPU KOKAOM M3
KOTOPBIX CUCTEMa ypaBHeHUii
(x—2a+3)*+(y—-a)® =225,
[(X+3)2+(y~a)2 =a®+2a+1
MMeeT eIMHCTBEHHOE pellieHHe.
Pemennue.

(- @a=3)+p-a? =7
(x=(=3))’+ (-’ =(a+1)",

nepBoii CTPOKe y3HAaeM ypaBHEeHMe OKDPYKHOCTH € LEHTPOM
C,=(2a-3;a) u paguycom R,=§. a BO BTOPOHl CTpOKe —
YpaBHeHMe  OKPYKHOCTH c uentpom  C, = (=3;a) u
pannycoMR, = |a+ 1| (B cicTeme KoopauHat Oxy). Tpaduueck
peuieHusiMU (x; y) IAHHOJ CHCTeMbI SIBISIOTCS TOUKM TiepeceueHus
ITMX OKPYXHOCTeil. EAMHCTBeHHOE pelleHMe MMeeT MecTo Npu
BHYTDeHHeM WIH BHEIlHeM KacaHMi OKpyXHocTeli (pic.1.35). Tlpu
BHYTDHHEM KACAHMM DACCTOSHUE MeXIy wLeHTpami d(CyC;)

3ammcas cuctemy B nuue{
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TpeyronbHyK. 13 3 212 — 4-1i BO3MOKHBIIH TpeyTombHIK. OcTanoch
OJIHO UMC/IO, TPEYTONbHMK HeBO3MOXeH. Ilofcuutamu, uto ¢
IUNOTeHY30/t  a;p BOSMOXHBI He Goflee 4 MPAMOYTOTBHBIX
TPEYroIbHUKOB, TO €CTh C YUacTHEM @y BO3MOXKHO He Gonee 4
«OTAMUHBIX> TPOEK. UHCIO ayo ZIaMbIE B NOJICUETE HE YUACTBYeT:
OHO He MOXeT GbITh JUIMHON KaTeTa ¢ MEeHbUIMMM THIIOTeHy3aMu
a5, dg, ..., 3.

AHAJTOTHUHO U1 BO3MOXHO/ TUIIOTeHy3bl ao BbiGepeM M3
OCTABIErocs CIMCKA M3 § udcen /BA B KAuecTBe BOSMOKHBIX
KaTeToB. TToMyuiM 1-i1 BO3MOXKHBI PSMOYTOMBHBI TPeyToNbHNK.
Jlanee 13 6 7Ba — 2-i1 BOSMOXHBII TpeyronbHUK. M3 4 11Ba — 3-i
BO3MOJKHBI TPeyTO/IBHUK. U3 JABYX OCTABWIMXCS MOAYUMM  4-ii
BO3MOJKHBII! TPEYTOMbHIK. 3HAUNT, C YIACTHEM ay BO3MOKHO TOKe
He Goiee 4 «OTIMYHBIX» TPOEK.

Tlpoo/mKkasi MOJICYET TAaKMM JKe CMOCOGOM, MOAYUMM, UTO
KaKJ0e M3 UMCcesl ag U a; laeT He Goslee 3 BO3MOXKHBIX «OTIMUHBIX»
TPOEK, KaJI0e 3 UHCeN a U as — He 6oflee 2, a M ay— He Gonee 1.

CYMMUDYS, TI07IyUaeM, UTO «OT/HUHBIX> TPOEK MOKeT GhiTh He
GoneeueM 4 +4+3+3+2+2+1+1=20.

PaccMOTPUM  TpUMep, e 5To HauGonblllee KOTMUECTBO
peammsyercsi. Teopema Iluparopa MoOACKA3BIBACT, UTO HAZO
nonpo6oBaTh Wicta VI, VZ V3 ..., VT0 . «OTmMuHbIen TpOjiKu:

1,V9,V10), (VZ,V8V10), (V3,V7,V10), (V4,V6,V10),
WLVBNY), (ZNTVO), (3.V69), (V4,5,9),
VIVTVE), V2N6VE)., (V3./5.8)
VIVENT), (V25.V7), (VBVEVT),
VLV56), (WZVEVE),
VIVENS), (VZV3VE),
WLV3V),
WIVZV3).
Otser: a)/la. 6) Her. ) 20.

TMpumeuanue. B nyHKTaX a) 1 G) pesb MOKeT WATH O MOGHIX PayTHIHBIX
TIOTIOKHTENbHBIX ZIe/CTBUTENbHBIX UHCTaX.
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Mpouenypa mepenuBaiisi B MOGOM BapHaHTe 3aKoHueHa
(pMc.2.27). Hut IpH KaKoM BapHaHTe mpi oGbeme 3-T0 Bexpa n = 18

tlar | OGsens Bezep 6,12,18

Puc.2.27

He/b3s TOMIYUNTh 7 /1 BObI B KAKOM JIMG0 BefIpe (MeXIy MpouiM,
BCe 00beMBbI OKa3alIuCh KpaTHbI 6). [TonpoGyem n = 17.
Bitm (pyc.2.28), UTO Ha 4-M 1are BO 2-M BeJIpe OKa3aIoch POBHO
7 11 BOZIBI PH BapHaHTe

(6,12,0) = (0,12,6) = (0,1,17) > (6,1,11) = (0,7,11) .
TIpojio/kaTh  OCTABUIYIoCS — CTpaBa  BeTBb  JepeBa  HeT
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-(a=5)? = —a? + 10a — 25. TlpefctaBus —9 B Buge 16—25 ,
TI0/TyUa€M JIeBYI0 UaCTh YPABHEHHsI B Bijle
(2 —4)2-(a—5)2=(?—4-a+5)(x2—4+a-5)=
@ +1-a)a—(9-x2),
¥ TIOTOMY laHHOe YpABHEHMe PABHOCIILHO COBOKYITHOCTH JBYX
YPaBHEHMii BTOpOIi cTereny
a=x?+1,
a=9-x%
a ero rpaduK (puc.1.27) SBASeTCs GbeMHeHnEM TPadUKOB STHX
ypaBHeHuii — oObeauHenueM aByX mapaGon. ITapaGonbl umeloT
BepuHbt (0, 1) 1 (0, 9) M MIepeceKaloTcst B TOUKax (—2,5) M (2, 5).
TIpu pasHbIX 3HAUEHMsX k MpsiMasi a = k nmepecekaeT rpapuk
PasHoe UHMCIO PA3 U COOTBETCTBEHHO MMeeM PasHoe UHCIO KOPHEIL.
U3 puCyHKa BWMM, UTO He MeHee TPeX KOPHeii ivieeM Npy
ke[l 5 U9
Orser: 1<a<5 5<as<9.
Tpumeuasuie. B cGOpHIKe B OTBETE He YITEHO HCKTIONeHIe SHAYCHHS a = 5

Bapuant 5

HaiijuTe Bee 3HAUEHHs! a, IPH KOTOPBIX yPaBHEHUE

x*—2x3 —12x2 + 20x + 20 — 2ax +8a —a®> =0
JMeeT He MeHee TpeX KOpHeii.

Pemennue.

Bysem pewats rpaduuecku,
PaccMaTpHBas IAHHOE YpaBHeHMe
Kak ypaBHeHue BuMa f(x,a) =0c¢
JBYMs. HEM3BECTHBIMM X M a.
MHOXecTBO ero pemenmii (x,a)
Ha KOOPJMHATHO TVI0CKOCTH Oxa
npeicTapasier  co0oit  rpadmK
ypasHeHus. [pu GUKCHPOBAHHOM
UMCIIOBOM 3HaueHuu a=k o
nonyuaetcs ypasHeme £(x, k) = 0 Puc.1.28
C OHMM HeU3BECTHBIM x . Ero KOPHSMM SIBASIOTCS TepBbie
KoOpIMHATHI pemienii (x,k) ypasuenus f(x,a) = 0.Ha puc.1.28
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13 -7 =6. U3 ocrasmmxcs uudp 1, 2, 3, 4, 5, 6 TonBKO O7HA
TpoJiKa JaeT TaKylo CyMMy: TPOiiKa 1, 2, 3. PaCIIO/IOXKMM MX B uncie
B yGbIBalomeM mopsike: 9 7 — 3 - 2 — 1. OcTaBumMucs uidpamu
4, 5, 6 3aNONHMM OCTABIIMECS HEUETHBIE MECTA, PACTIONOKHMB B
nopsiiKe yObiBaHMs: 97 63524 1.

Tlonyumu HaumeHbliee KpaTHoe 11 BOCKMU3HAUHOE UMCHIO
97 635 241.

Ormer: a) cymecTayioT: 748 i 847. ) He CymieCTByeT. B)
97 635 241.

Bapuant 22
) CymlecTByeT /U Takoe KpaTHoe 11 TpexsHauHoe uucio, y

KOTODOTO BTOpasi IM(pa paBHA MPOUIBEMICHMIO JIBYX APYTHX €ro

undp?

G) Cymectsyer /m Takoe KpatHoe 11 TpexsHauHoe uucio, y

KOTOPOTo cymMMa Beex Ludp

paHa 57
B) Haizute HauMenbllee kpaTHOE 11 BOCKMM3HAUHOE UMCIO,

Ccpezyt 1P KOTOPOTO Mo OZIHOMY pasy BeTpeuatotes widpst 1, 2,

3,4,5,7,819.

Orser oocHyiite.

Pemenne.
a) Tlycts abc — NO3ULMOHHAS 3aIMCh TPEX3HAUHOTO UMCIA,

a,b,c - ero wdpsi (a = 1).

Jlo/mkHO GbITh abe & 11, b = ac. Bygem noaoupats uudpy b.
Eemb=1,10a=c=1,uci0 111 He: 11.
Eemb=2Toa=1,c=2nma=2,c=14cna 122 u 221

He:11.
Eemtb=3,T0oa=1,c=3nma=3,c=1Yucral133n 331 ne

111

TonxonuT 3HaueHne b =4, ecmt B3STh a =c

111

6) McnionbsyeM NpusHaK JAeTUMOCTH Ha 11, MpeniBaputensio

JIOKa3aB ero.

2. Yucno
24]
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sepuntibt (0; 10) u (I; =3) ¥ [epecekaioTes B TOMKAX
3 Du (=2 6).

Tpy pasHbIX 3HAueHMSX k IPsIMAs a = k TlepecekaeT rpaduk
PasHO WHCIO Pa3 U COOTBETCTBEHHO HMeeM PasHOe UHCIO KOpHei.

Puc.1.29
13 pUCYHKA BUMM, UTO He MeHee Tpex KOpHefi yveeM mpy
k e[-3, 10].
Orper: -3 <a<10.

Bapuanr 6
HaiijiuTe Bee 3HAUCHMS a, TIPH KOTOPHIX YPABHEHHe
(P +x+2a2+1)? =8a2(x2+x+1)
HMeeT POBHO OJJH KOpeHb.
Pemenne.
0OGosHaunm t = x2 +x + 1. Torma
(t+2a?)? = 8a’t & t? +4a’t + 4a* = 8a’t & t? — 4a’t + 4a* = 0
& (t-2a%)2=0et =2a%
Tlo/yunn PaBHOCHAbHOE KBaZIPATHOE YABHeHe
¥+x+l=2a2x’+x+(1-2a%) =0.
OHO UMeeT POBHO O/IUH KOPEHb, KOI/IA €10 MCKPHMIUHAHT
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a Ha mpoMexyTke (~b,b) TOTbKO OfHO uMCTO O AenuTes Ha b
Haieno. 3Hauwt, ' —r” =0 = ' =r". O6patHo, ecTu 1’ = 1", T0
a'-a" =b(q' - q"),T0 ecTb a'- a” AeamTCs Ha b Haueno).

B HaleM cyuae pasHOCTh 286 — a, HALE/IO JMTCS Ha 6; IPH
JleneHn Ha 6 uuCno 286 JA€T OCTATOK 4. 3HAUNT, U YHCAO a; U
Jle/leHny Ha 6 laeT ocTaTok 4. Ho HauMeHbIIMM YMCIOM, AAI0LMM
ocTaToK 4, aBseTcs camo uncno 4
(4 =6-0+ 4,3ech yacTHoe 0,0cTaTok 4. MeHbliMe uMc/ia JaloT
MeHbIIMe OCTaTKH). C/Iel0BATEbHO, HAMMEHBIIUM HAUCHIEM a,
apsercs 4.

Iycts n = 4. Toraa

by

Sm, a,

5 1)* 31
a,+zb,(l 7(5) ) g
286 =a; +31m & 286 —a, = 31m.

Tpy fienerun Ha 31 wiCs0 286 AT OCTATOK 7, SHAUMT, WACIO ay
JlaeT TaKoj e 0CTATOK. HAUMEHDIINM UHCTOM, JIAIONUM OCTATOK
7, ABASIETCS WMCI0 7. ClIeOBATENbHO, HAUMEHDBIINM 3HAUCHUEM a;
aBasiercs 7.
Tlyetb n

5. Torga
5
by =125m, as = a, +§b,(1 - (%) ) =q +%b,,
286 = a, +161m & 286 —a, = 161m.

TIpu senesuy 1a 161 WHC0 286 AaeT OCTATOK 125, SHAUMT, WHCTO
a, jaet TaKoii ke octatok. HammeHbmmm UMCIOM, JaomMM
ocTaToK 125, ABARETCH UHCTO 125, CIIE/IOBATEMbHO, HaMMeHbIIIM
sHavermem a, smasetes 125.

HiTak, , IpUHMMAET HaMMeHblllee SHaueHue 4 B CTydae n =
3.Tpua, = 4 e
286— 4= 6m = m =47, b, = 5-47 = 235, a, = a, + b, = 239,
Tlonyuaem Moc/efioBaTeLHOCTS 4, 239, 286, YIOBIETROPAIONYIO
YCI0BUIO 3a1aUM.

Orser: a) Hanpuvep, 1, 126, 151, 156, 157. 6) Her. 5) 4.
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Puc. 1.17

B nonoxenuu AB npu a = 1 npsivasi L niepecekaet rpaduk T B
GeCKOHEUHOM MHOKeCTBE TOUEK (3T0 MHOKECTBO TOUeK NpsMojt
y = —x+1 BHe uHTepBaa (AB)).

TIpu a > 1 uMeeM 0IHO nepeceuenye (C NPSIMOiL y = x).

Orper: 0 <a<1.

5.3.20
Haiiure Bce 3HaueHMs @, PU KaXIOM M3 KOTOPBIX CHCTeMa
ypaBHeHuii
Ix? = 2x| = x* = |y> = 2y| - 2,
(i
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3ajauy OGymem pewarh rpaduueckn (puc.1.50). Ilepsoe
x+y=-3,

ypasnere pasiocwnbio cosoxymoct |* ¥ Y= 7a ke rpagux
x+y=a

L =1, Ul, npencrapisier coGoii napy mnapaaieNbHbIX MNPSMbIX:

npAMast ; ¢ ypaBHeHMeM X +y =—> NPOXOTMT Uepes TOuKy

§

2;0) 1 (0; —2), mpsvast I, C ypaBHeHMEM x + y = a-— Uepe3 TOUKH

Puc.1.50

(a;0)  (0; @) (NAPATENLHOCTL CTE/IyeT, HAIPUMEp, U3 TOTO, UTO
TIPH TepeceeHut UX 0chio a6CLUCC BHYTPeHHMe HAKPECT Jealie
yrBl paBHbl 10 45°). TIpy BeeX SHAUEHMAX a 9TH TpPIMblE
Haxuzu-rcn M0 pasHble CTOPOHBI OT HAUala KOOPIMHAT, TaK Kak
-2 < 0 Ma>0(coBNacTb He MOIYT, TaK KaK PaBeHCTBO —

a

TIDH @ > 0 HEBOSNOXHO).
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I0C/Iel0BATENLHOCTH, KOTOpas GYIeT COfepKaThn = 2m WieHOB.
VunThiBas yciose a; <99, HaileM MAKCHMaIbHO BO3MOKHOE
3HaueHMe m.
CornacHo dopmyze (1) ¢ yueTom paBeHcTBa by = 1 — m nonyuaem
‘m?—(m+§)m+(a,+m)=
1

1

10= 3

2 2
2 m 4 a +im=

LI
jmi—jmelo
Venosue a; <99 JlaeT HepaBeHCTBO ;mz —;m—89<0. OHo
BBIMONHSAETCS  TPH M < 3(1 +VI+4-178). YuutbiBasi, ut0
13,85 < %(1 +VI+4-178) < 13,86, nonyuaem m < 13, To ecTh
MOKeT GbITb 0 13 WIEHOB MOCTe0BATebHOCTH B YGbiBatomelt
YacTH. 3HAUMT, MAKCUMAJIbHO BO3MOXHOE UMCIO WIEHOB

TOC/IEI0BATENLHOCTH 1 = 26.
Hamu  yxe  (akTHUecKM  MOCTpoeHa  TOJIXOASUIAs

9

a=

ay = az

@ =a5=176

apy = a5 =11

Puc.2.9

T0C/Ie/I0BATENLHOCTD € n = 26 WIEHAMM, Tak KaK MlapaMeTpel a; ¥
b, dopmynbi (1) MoXeM Temepb yKasaTh: by=1-m=1-13=
-12, a; = ; 132 — % 13+ 10 = 88. Hama TNOC/Ie0BaTeLHOCTh
3aaeTcsi popmyzIoit
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Tenepb MOXeM aTh OTBeTh K sazaue. Tpy uucia us msmu
JaHHBIX uwucen (k=3) MOIYT 00pa3soBaTh T[eOMETPHUECKYIO
nporpecciio. Hanpumep, 3 2% u3BTeueM  reoMeTpUUECKYIO
nporpeccyio: 1, 2, 4. Toria, Kak Bapuant, 5 uycen 6yayr 1, 2, 4, 10,
27. UeThipe uMCIa M3 MATH WM BCe NATb WMCed He MOIYT
06pa3oBaTh reOMeTPUUECKYIO TPOrPeccuio.

Otper: a)Het. 6) Her. B) Moryr, Hanipumep, 1,2,4,10, 27.

Bapuant 48

JIaHBI TISTh PASTMUHBIX HATYPATBHBIX uMcen. FI3BeCTHO, UTO MX
npousseieHne pasHo 6000.

a) MoryT /it Bee NISTh Uuces 06PA3oBbIBaTh TEOMETPUUECKYI0
nporpecciio?

G) Moryr /M ueThipe uMCAa M3 STHX TNSTH OOA3sOBBIBATH
TeOMeTPUUECKYI0 TIPOrpecciio?

B) Moryr au TPM uMCIA M3 OTMX TSTH OGPasoBbIBATH
TeOMeTpPUUECKYI0 IPOrpecciio?

Pemenue.

TloBTOpsieTCsl peltieke BapuanTa 37 ¢ mpow3sefenyemM 6000
BMecTo 792. PACCMOTPUM TOMBKO OKOHUAHHe PellieHus..

TlpousBeienne WIEHOB MNpOrpeccuu P JIO/DKHO BXOJMTH B
€OCTaB MpoM3BesieHusi BCeX AaHHbIX uncen 6000, crefoBaTenbHO,
Mo 6000 JOKHO MMeTb XOTS Gbl OUH TPOCTOli AeTMTenD B

crenen X6,

s pasnoxenus 6000 = 2¢-3-5° BUAWM, UTO MOKeT GbiTh
romsko 40 = 4, 13, max wro <4 Pemnw om0
HepaBeHcTBo:

MD<4 ok k-850 & 20-VI) sk < +VE)
Tak kak k € N, T0
p :
k 5;(1+\/33 <;(1+6)=35=k<3.
Telleps MOXeM [IaTh OTBeTs K 3agave. Tpu WicIa U3 MATH
JauHBIX uMcen (k=3) MOIYT 00PA30BaTh TeOMTPHUECKYD
nporpecciio.  Hampivep, 13 2* U3BTEUEM  [COMETPIUECKYIO

3
2
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X'=-2) . 3HaueHye a, NMpM KOTOPOM MpSMas NMPOXOZUT uepes
TOUKY A, HaiiieM 3 ycnous A€L: —2+(-4)=a = a=—6.
Jlanee f0 ToukM B =(=2;3) BKTOUMTENBHO mpsvas L
niepecekaer I' B JIBYX TOUKAX (TepeceKaeT mpsiMble x =—2 1
y = x —2). Uepe3s TouKy B nipsimMasi L mpoXomuT npu a =2 +3 = 1.
JNanee 1o Touku C = (5;3) UMEIOTCS TPU TepeceyeHusi (CO BCeMM
Tpemsi psAMbiMH). Uepes Touky C npsiMasi L IPOXOMT Py
a =5+ 3 = 8.TIpoxo/s uepes Touky C, oHa niepecekaet rpauk I' B
JZIBYX PasIMUHBIX TOUKAX (B TOUKE IIepeceueHys ¢ MpsMoii x = —2
11 B TOUKE TIepeceuenis IpSMbIX y = x — 2, y = 3). Jlajiee 0 TOUKH
D = (6;3) MMEIOTCS TPH TIepeceuerssi (CO BCeMU TPeMst IPSMbIMJ).
Yepes Touky D mpsMasi L IpoXoaMT npn a=6+3 = 9. IIpoxoas
uepes Touky D M jganee 10 Touku E = (6;4), OHa Nepecekaer
rpaduK I' B JIBYX Pas/MuHbIX TOUKAX (llepecekaeT mpsmbie x = —2
1y = x — 2). Yepe3 Touky E npsmasi L IPOXOJUT Ipi a = 6 + 4 = 10.
TIpoxozist uepes Touky E u ajiee oHa nepecekaet I' B OIHOI TOuKe
(TepecekaeT MpAMYIO x = —2).

Buaum, uTO POBHO /IBa MepeceueHuss MMEIOT MeCTo Npu
—6<asla=89<a<10.

Orser: -6 <a<1l,a=89<a<10.

53.12
HaliiuTe BCe 3HaueHMs MapaMeTpa a, pH KaKJOM 3 KOTOPbIX
cHCTeMa ypaBHeHmit
(y?—xy-Ty+ax+12)VEFE
5
XEy

a
JMeeT eIMHCTBEHHOE PellleH)e.

Pemenmue.

Bynem pewarb rpapuuecku. PeleHusiMu (x;y) cHCTeMbl
ABASIOTCS TOUKM Mepeceuenus rpauka I' MEPBOro ypaBHeHUs
npamoit x + y = a. TpeGyeTcss HaifTH 3HAuUeHMs a, IPU KOTOPBIX
HMMeeTCs eMHCTBeHHO Nepeceverte. TpeoGpasyem nepsoe
ypaBHeHue. PasnokuM CKOGKY HA MHOXHTENM, 3amicaB ee B
Buge y? — (x + 7)y + (4x + 12) u paccMaTpuBasi KaK KBaJpaTHbii
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%—b, =m+3. Brarogaps oToMy ysibl Haueii  AuCKpeTHOl

[MapaGonbl  PACTIONATAETCH  CHMMETPHUHO OTHOCHTENBHO OCK
1

x=m+ .

UHENO0 y(1m + 1) ABTSETCS MUHHMATLHBIM SHateHHEM (YKL
(2). 3nauenus GyHKIIM B GMOKAMIMX Km +> UETBIX TOUKAX —
3Havenus y(m) u y(m + 1), paBHble APy APYTY B CUIY CUMMETPUH,
SBASIOTCS  MUHMMATbHBIM 3HAUEHMEM QYHKUMM TPU  LeTbiX
3HAUHMSX APryMeHTa.

BaxHo ykasath Ha pasHocth y(k + 1) —y(k) = = (k+1)2+

(b= k41 + @ =b + 1)-(§k1+(b,—§)k+(n,-b, + 1))
=b+k-1=k-m.
B uacTHOCTH (pHC.2.8),

Y +1)—y(m)=m-m=0,

Ym) = y(m=1) = (m-1) -m = -1,

Y -1)-ym-2)=(m-2)-m
C yazieHMem uiea k oT unczia m Beuunua |m — k| Bospacraet, To
ecTb paccTosiHue Mexay cocesumu snavermsmi y(k) u y(k + 1)
0 BEpTMKAZM YBEIMUMBAETCA. DTO 03HAYAET, UTO IUIOTHOCTH
Y3/I0BBIX TOUEK (X KOMMUECTBO Ha eJIMHMILY JVIMHBI 110 BEPTUKAIN)
MaKCUMaZbHA BOTM3M TIPAMON y = y(m) M yMeHbIIaeTcs mph
JIBYOKEHIN BBEDX.

Ecmt m+1 OKaKeTC HATYDATbHBIM UMCIAOM, TO UUCIO
y(m+1) OGyner MMHUMATbHBIM WieHOM [
[0C/IeIOBATENHOCTH (i) C HOMepoM m+1 (m+121):
(M +1) = ayyy. A ecam okaxercsi m € N, To GysieT y(m) = a,, u B
T10C/Ie/I0BATEILHOCTH OKAXYTCS J1BA OJMHAKOBBIX ~MMHMMATbHBIX
WIEHA @ = Qpyy;  COOTBETCTBYIOUIME  TOMKM  (m; @) M
(14 1; yus1) CHMMETPHUHEL OTHOCHTENBHO TPMOT X = m + 3.

Korga B ypaBHemuu (2) MEHSIOTCS MapaMeTpsl a, i by,
napabonia Mapa/IeNbHO MepeHOCHTCA (COXpaHsis hopMy) B HOBoe
HoNoKeHUe (B /I0GOM TONOKEHHH OHA MOXeT GbiTb MonyueHa

1
TAPA/IENBHbIM NIePEHOCOM HapaGorbl y(x) = 3x2).

1
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KaK U3BeCTHO, NP NApaIENLHOM TepeHoce Napabosl y = ax?
© mieperocom BepumHBL (0;0) B TOUKY (xg; ¥o) OHa MpHoGpeTaeT
ypabHeHme y -y, =a(x—-%,)? . VpabHeue y =ax’+bx+c
MOKHO MPUBECTH K TAKOMY BUY, BHUAETB MOMHbIf KBAZApaT M3
wieHoB ¢ x:

y=(@?+b)tc=a(x*+2x) +c=a(x?+25x)+c=
~Bte= 1 s ¥
4.:-) +e= a(+P - T4o=a(e+ )

<2 —a(x—(-1))*. Crenosatenso, napaGona
¥ = ax* + bx + ¢ NOAYIAETCA IAPALIENBHbIM NIePEHOCOM NapaGoTbl
y=ax’ C_nepeHocom BepuuHb (0;0) B TOMKY (xo; Yo) =

(o

B obwem cayuae npu MapalielbHOM TepeHoce napaGobl
¥ = ax? + bx + c y3710Bble TOUKM MOTYT NepecTaTh GbiTb Y3JI0BBIMH
M3-3a U3MeHeHuss MX KoopauHaT. Ho B HameMm ciyuae 3Toro He
npousoiizier. B caMoM fielie, iy /oGkiX 3Hauenmsix by mapaGora

3
JOMKHA MMeTb OCh x = —b; TOCEpeIMHE MEXIY COCEHUMH

BePTHKATIBHBIMU TAMBIMM x = 1—b; U x=2—b, C UembiMm
3HaueHuaMu 1 —by U 2 — by. N3-3a 97010 NapaeNbHbiii niepeHoc
napaGobl BAEBO WM BPABO BO3MOKEH TOMbKO HA Lel0e YUCI0
exuuMI.  ClefOBATENbHO, AGCUMCCHl  Y3MOBBIX TOUEK  MOIYT
M3MEHMTBCS TONKO Ha Le/0e UMC/I0 eJUHULL M TIOTOMY OCTAIOTCS!
uesbiMu. OPAMHATBI TOKe OCTAHYTCS Le/IbIMM, Be/lb Mbl JI0Ka3ali,
UTO YHKINS (2) NPH LEMBIX 3HAUCHNSX APryMEHTa MMeeT Ieble
3HAUeHNS.

HrTaK, npy MoGoM Mapa/Ie/bHOM MepeMeleHiy TapaGorbl ee
Y3Ibl OCTAIOTCS HA CBOMX MECTaX, MEHSISi TOJNbKO KOOPIMHATHI.
Tlomb3ysich 5TUM, DACTIONOKMM TlapaGonly HauGoree BLITOHBIM
OGPGBOM. UroGbl B Tnozynonoce P GbUI0 MaKCHMMaNbHOE KONTUUYECTBO
Y3/10B, HaJl0 MOMECTUTb B 3Ty MOJYNONOCY KycOK mapaGonbi ¢
HauGOMbIIIEll TUIOTHOCTbIO YS/IOBBIX TOUEK. B KauecTse TaKoro
KYCKa BO3bMEM KYCOK JeBOii MOZIOBHHbI IMCKPTHOI MapaGors ¢
HIKHel TOuKoit (m;y(m)) = (m; 10). Tak Kak y(m + 1) = y(m), T0
M CHMMeTPHUHAs TIPaBasi YacTh N1apabo/ibl OKAXKeTCs B MOAYION0ce
P. TOIMA Gy =Gpsy =10 GyOyr MMHMMATBHBIMM wIeHAMM
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TP 5TOM WMC/IO BO3DACTAET, @ HAM HAZI0 yMeHbaTh. [05ToMy
JIeZMM Ha 2 JI0 TeX 0P, M0Ka YHCIIO He CTAHeT PaBHbiM b (Toraa
Ipoliece 3aKOHUEH) MM BrepBble CTaHeT MeHbile b. Bo BTOpoM
cyuae npuGasasiemM 1 1o Tex nop, noka He nonyuum b. Ipu stom
MOXeT OKasaThcsi, UTO B Mpolecce AefeHyss Ha 2 MOAYUMIOCH
HeyeTHOe UMC/I0, a OHO Bee ewe Gonbue b. Toraa npuGasasiem K
HeMy 1, OIyUeHHOE YeTHOe UHCI0 Ae/UM Ha 2 Jafibile.
TIpHMEHIN OMHCAHEI AATOPITN K IYHKTaM 6)uB).

S G T
6)1200 2 600 2300 2 150 D75 ©2 762380 30 W40 1D W3
Twer T

BuanM, uTO 32 — HAMMeHbUMI BOSMOXKHBII HOMEp uucia 63 B
choxe 14 noToMy 63 He MOXeT GbITb 25 -M UMC/IOM.

@ 2 D@ @) ¢) (@) (@2
912002600 2300 2 150 275 2 76 238219020 210 D5
Haymenb1ee KozuecTso uncen 11.

Orger: a)12,6,3,4,2,1,2. 6)Her. 5) 11.

BapuauT 50 (noBTOpsieTcss BapMaHT 49 ¢ APYIMMM UMCIOBBIMK
JIAHHBIMM).
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O/IHOBPEMEHHO BLICOTO}i 1 MeIMaHON ¥ TOTOMY MpsiMas y = x
npoxoMT  uepes  cepeqHy  otpeska  [(x,y),(7.x)]
HepIeHMKYIPHO K HeMy). Creposatenbio,  rpaduk T
CUMMTPHUEH OTHOCHTENIBHO IPSIMON Y = X.

BBumy Toro, uto MMeIOTCSl ueThipe BapMaHTAa PACKPHITHS
MozyJeit, rpadpyk I GyzieT cOCTOATD M3 4 KYCKOB, PACIOZIOKeHHbIX B
UeTBIPeX 067ACTSIX Gy, Gz, G, G4 KOOPAMHATHOJ IUIOCKOCTH.

[x<—1,

Szt *>1 _ oome e u e) aiHM

1 y2s1 @ Jy<-1 o0be/uHeHe UeThipex KpaiHux
y>1

yI/I0B. B 970 06/MacTH ypaBHeHye umeeT Bup x? — 1+2x — x?
y2—1+2y—y? @ y=x. 30 KyCKU GUCCEKTPHCBI 1-TO M 3-TO

KBa/IpAHTOB BHe oTpesKa [FC].
X’ <1, -1<x<1,
20 {y’ <1 o 171 <ys1~ LeHTpa/IbHbIf KBagpar. 31ech
—x?+142x—x2=—y?+142y-y? & y?—-x24+x-y=0 &
-0 +r-D=0s], 2 7.5 1. 90 kpecr, cocrannerbii 3
oTpesKa [FC] npsimoii y = x 1 u3 oTpeska [AB] npsmoii y = —x + 1.

S x< -1,
Ga: I 2 < 1’ o x>1 — obbeauHeHne IBYX
re= -1<y<1
TOPU3OHTATBHBIX MPOJODKEHM LeHTPANBHOTO KBazipaTa. B oToit
obmacTn x? —142x—x*==y*+142y-y* & x=—y’+y+1.
5.1
370 Kycok mapaGonsi ¢ vetnamu Baeso ¢ vepunnoit £ = (2 %),
npoxojsuesi uepes Touku B u C.

e f -1<x<1
Ge: Iz;{ a{ y<-1, - obbemuHense JBYX
% y>1

BePTHKATBHBIX NPOJO/KEHMI LEHTPATbHOrO KBazpata. B oToit
obmactm —x?+ 14+2x—x> =y’ —1+2y-y’ @ y=—x*+x+1.
9T0 KycoK napaGosibl ¢ BeTBSIMM BHM3 C BepUIMHOl D = (;; ;),

npoxozsiuieli uepes Touku A u C (3Ta Napacona CUMMeTpHUHA C
nIpebiyILeii 1apaGoIIofi OTHOCHTEIbHO MPAIMOJ X).
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GECKOHEUHOTO ~MHOKECTBA 3HAUCHMIl X, YIOBIETBOPSIOLLX
HePaBeHCTBY 2a +i >20x+ %)2, u3 paseHcTBa 3(y — 3)2 =2a+
= 2(x + 25)* MOXHO HO/YUNTb /182 SHAUEHVS Y).

Ect 20+5=0 & a=—2, T0 MMEeTCs eMHCTBeHHOe
pemenye: (x,y) = (-=; 1). Tak Kak z OJHOSHAUHO BHIPAKACTCS
uepes XxMy,TO JAHHAS CHCTEMAa MMeeT eMHCTBEHHOE pelleHye.

2 2
" 1 1 T
MOXKHO HalTH 3TO pelleHue, Bbl‘{u(‘llmliz:;(4 ——2‘) +(g) +

Orser: a

BapuanTht 24, 25, 26, 27 (TIOBTOPSIETCS BAPHAHT 23 C APYIUMH
UKCIIOBBIMM JIAHHBIMM)

Bapuant 28
Haiiiute Bce 3HaUeHMS a, IPU KaXKIOM M3 KOTOPBIX ypaBHEHMe
100,21 = a| - |5* + 2a] = 0,04°%
JMeeT POBHO /{Ba HEOTPHIATE/bHBIX PELIeHNS.

Pemennue.
Vuuresas, uto 100,217 = 2-5%, 0,047 = 5%,  nonoxum
5=t (t>0) . Tora |2t —al — |t + 2a| = t2. TIockobKy

nokasaTebHasi (yHKIMS 06paTiMa (MOHOTOHHA Ha IPOMEXYTKe
(—%; +)), TO NpPU KDKAOM 3HAUEHUM @ MEXKITY MHOKECTBAMM
KODHe/i JIAHHOTO YDaBHEHMS W HOBOTO MMEeTCs B3aMMHO
OJIHO3HAUHOE  COOTBETCTBME: ~KAKIOMY ~KOPHIO x JaHHOTO
YDAaBHEHMSI COOTBETCTBYET O/IUH KOPeHb ¢ = 5* HOBOTO YPABHEHNS,
M KQKIOMY KOPHIO t HOBOTO YPABHEHMsSi COOTBETCTBYET OJMH
KOpeHb x = logs t JJAHHOTO YPaBHEHMUS.
TakKak x = 0 = 5% = 1, To HAC MHTePeCyIoT KOpHM t = 1

YpaBHeHNUS
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6) MOXeT /11 B TaKOii NI0C/Ie/I0BaTe/IbHOCTH MPH HEKOTOPOM n=
3 BHIIO/HSTHCS PABEHCTEO
a, = 3a, - 2a,?
B) Kakoe HauMmeHbllee 3HaueHMe MOXeT NPUHMMATD a, ,
ecnn ay = 6677
Pemennue.
TlonpoGyem momyuuth Qopmylry i n— To  WieHa

nocsiefoBaTenbHOCTH. Hyeem

= Sy —2ak _ 3ax41 420k, 2
gy = BT S I 42 (g - ) =

2 (@ — o).
TIyCTh ay4y — ay = by (O ye/OBHIO by > 0). Tor/a byyy 3 by, TO
©CTh MOJyYn1ach reomMeTpuueckasi rnporpeccus us Ha'l'ypﬂ!lh}{hl)(
wicen (by) C MEPBLIM WIEHOM by = a, — @, 1 3HAMeHaTeneM q =
CBSDKeM a,, C 3TOi Iporpeccueii, JU1si Yero npeJicTaBMM ero B BUE
an = a3+ (@2 = @) + (a5 = @) + -+ (@n-1 = n-2) + (@ — An-y)
(ecm oTKpoeM CKOOKH, TO Ka10€ TOJI0XKHUTeIbHOe uncio,
HAUMHASA € MePBOTO, YHINUTOKHUTCS C OTPHUUATENLHBIM TUCTIOM B
crieqtyionieit CkoGKe, OCTAHETCS TOJIBKO MOC/Ie/IHee T00KUTebHOe
WHCTO a,,. OTPHIATENLHELX UHCeN He OCTAHETCS, TAK KAK KaKI0e
OTpHLIATENbHOE UHC/IO, HAUMHAS C [TOC/IEIHEr0, YHUUTOXKUTCS ©
TOTIOKUTE/TbHBIM UHCIOM B TIpebiYIet ckoGKe). [TofcTaBsis
Ay = = by (1 < k <n—1), nonyunm a,, = a, + by + b, + by +

iy — Qi

3.

4 by
Tlo hopMmyZie CyMMbl WIeHOB FeOMeTPHUECKOl IIPOrpeccum
RGN A
Byt byt b+t by = by = 36, (1= (9) )
H
nostomy
net
a,‘=a,+3b,(1—(§) ) m

e by = a, —a;.

) IMo popmyzne (1)

2
n;:nl+3b,(1—(§) ):a,+§b,,
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Tyets @’ =bq'+r,0 <7 <b, a”=bg" +r",0<r" <b. Ecmu
@'-a” nenuTes Ha b Haueno, 10 b(q' —q") +(r' — 1”') nenuTeA Ha b
Haueno, NoaToMy M 1’ — " AeAnTes Ha b Haueno. Ho
—b<r —r"<b,
a Ha mpoMexyTke (~b,b) TOTbKO OfHO uMCTO O fenuTe Ha b
Hallen0. 3HAUMT, I’ — 1" =0 = r’ = r”. OOpaTHO, €CTH ' = 1", T0
@~ a” = b(q' ~ "), 0 €CT @'~ a” AETNTCH Ha b Halieno).

B Haliem ciyuae b = 9, M uMeeM yTBeK/ICHHe:

JloGoe Hamypanshoe wucno U ymma e2o yugp umenom
0dunaxosvie ocmamku npu denenutt Ha 9 (mu ocMamKu Mmozym
wmemb snavenus om 0 0o 8).

CriefioBaTe/IbHO, KOTZA TPOMCXOZMT TepeXofi OT WieHa a,
POTpeccHi K cyMMe ero WieHOB, 3aTeM OT Hee K HOBOJi CyMMe
WIEHOB M T.JI., ~ MCXOJHO® UHCIO @y, BCe TIPOMEKYTOUHbIE CYMMbI
wdp u wuroroas uudpa b, MMEIOT OJMHAKOBbIA OCTATOK MPH
Jlenienmy Ha 9.

Jins ynoGerBa Hasoem umbpy b, obpazom umcna a, npu
Npeo0pasoBaHii  AHHOM TPOTPeCCUdt B HOBYIO UHCIOBYIO
MOC/IeIOBaTebHOCTb, & WUMCIO @, — npoobpaszom uubpsl b,.
OGpa3som umcna a, sasiercs uudpa, MMelouas OAMHAKOBbIN € a,
0CTATOK MU fleNleHM Ha 9.

PasnuuHbIX 3HAUeHMii b, uMeeTcs Bcero 9, MosTOMy MOXHO
T1PE/INONOKHTS, UTO Uepes Kaxble 9 HOMEPOB 9TH 3HAUSHNMS GyIyT
noBTOpsSThCS. [IpoBepum. [lns noGbix n, k € N

Quror — an = @y + (0 + 9k — 1)d — (@ + (n = 1)d) = 9kd.
BHMM, UTO PAsHOCTb Gyyox — @, HALENO AETMTCS HA 9. 3HAUuT,
@40k M @y MMEIOT TIDH Jle/IeHMN Ha 9 OfMHAKOBble ocTaTku. Ho
TOIJIA TAKMe XKe OJIMHAKOBbIE OCTATKM MMEIOT MX 06pasbl
Bpyoic 1 by Y TIOTOMY PasHOCTb by o — by, Hateno gemirest Ha 9. Ho
9T0 - pasHOCTb WAGP OT 1 710 9 M MOXET AeTUTHCS Ha 9 TOMBKO
ecm WHGPBI b0 M b, COBMANAIOT (TOTAA byior— by =0).
TlokasaHo, YTO byyox = b,, TO €CThb uepes  Kaxuble 9 HOMEpOB
3Havewns b, nosropsiorcs. Haiiem mepsie 9 3HaueHuit
(1a61.2.10).

Temepb MoXeM HaiiTH moGoe 3Haueie b, mpun = 10.
Hanpumep, bys = bogars = bg = 9.
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YpaBHEHUe He MMeeT pelleHMii, TAK KaK BO BCeX TOUKax (x,a)
06MACTH HATMLIO CTPOTOE HEPABEHCTBO. 3HAUMT, 9Ta 0BMACTD He
COZIepKUT ToUeK rpadyiKa JAHHOTO ypaBHEHNS.

HTaK, rpaMKOM JAHHOTO YPABHEHHs IBSTCS BTOPasi 06/1acTh

[nz s fi;i @ —a-2 (Ha puc.1.44 sakpamena. [lo

HeoGXOIMMOCTH MAcITal Ha 0CH 0x MCKAXKEH).
TIpy PUKCHPOBAHHOM 3HAUEHMM @ > 1,5 MHOKeCTBOM KOpHefi x

at=g—3

Puc.1.44

JIAHHOTO YDABHEHMs SIBASICTCS OTPe3oK [a% —3a +1; a® —a —2].
Hu oMH M3 KOpHei He MPUHALIEKUT MHTepBasy (4; 19), Koria oH
He TIepeceKaeTcs ¢ 0TPe3KOM KOPHe#, To eCTh Koriia
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2. HecraHpgapTHbIe 3aaumn

2.1. 3agaun nynkra 5.6 «ApudMeTMka M anre6pa» u3
c6opumka U.B.Smenko Ed 2019

5.6.1

UMCIO YMHOKIIM HA cyMMY ero widp # noaywwmt 10530.
Haiiure 970 wncrio.

Pemenue.

3mech nogpasymeBaeTcsi HatyparbHoe wncno. Ilyeth x —
HCKOMOe Wieo, S - cymMa ero mudp. Tora 10530 = x - S. Otciosa
Cle/IyeT, BO-TIeBBIX, UTO UMCIIO S SABSETCS OAHUM H3 ftenuTeneit d

wicna 10530 M, BO-BTOpBIX, S ABASETCS CymMOi WP whcra

:@. 3HauuT, ecu Haiigercs

nennteb d, PaBHbIA cymMmMe WP |lemsrens| 10530 (Cymsa wip
unena 2222 o sro wncno 252y a Y
GYJIeT HCKOMBIM UHC/IOM x. T T
UTOGh! HaliTH AenuTenu uMcia P 5265 18
10530, pasioxuM  ero  Ha 3 3510 9
TPOCThIe MHOKUTEH: 5 2106 9
10530 =2-3%-5-13. 6 1755 18
Unucno umeeT MHOrO jenuTesnedt 9 1170 9
NOTOMY 3aMeTHM, UTO UMCIO X 10 11053 9
MOXeT GbiTh He Goee uem 5- T 2
SHAUHBIM, TAK UTO CyMMa ero wihp e %
S<5-9=45, M Mb MOKeM 26 | 405 9
OTPaHMUUTBCS  PACCMOTPeHMEM 27 [ 390 B
JenmTenell, He MPEBOCXOMAMIMX 45. 30 = -
Jins ynoGeTBa cocTaum TaGmuiy 39 = =
10530 15 5 =
3uauenmii genureneii d, uicen
u cymm mupp oTHx umcen. Jinst Tk

COCTaB/eHus CricKa femiteneii d
IPUETCS MCTIBITATh KaKIoe HaTypalbHoe uncio ot 1 o 45,
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OcTanbHble 6 COTPYIHMKOB TMOMYuaT CBOM TMpeMuu 1-Thic.
KYMIopaMu. 3ajiaHue BhITOTHUMO.

6) CymMma, ocTapmasicsi mocie BbIMAATh 40 Thic. pyG., Gyaer
paBHa 560 Thic. py6. IIpu fenennu Ha 70 COTPYAHMKOB MOTyYaem
BBITUTATHI 10 8 ThiC. Y. Kak0My MOKHO BbUIAT He Gofiee OHOI
5-ThIC. KyTiOpe, # TIPUWIETCS KaxAoMy BbAATh He MeHee Tpex
1-Thic. Kymiop. JUIst 9TOTO 1-Thic. KyMiop MOTpeGyeTcss He MeHee
370 = 210, a ux Beero 100. 3a71aHye HEBBITIONHIMO.

B) Jlis  ygoGCTBa IepeHyMepyeM COTPYAHMKOB, M IYCTh
$1,S2, 0, s e Sy — TIPOM3BOJBHOE PACTIDEJIE/ICHME CYMM MEKIY n
COTPYAHMKAMH: Sy ThIC.pYG. (1 < k < n) - cyMMa JUIsi COTPY/IHMKA C
HOMepOM k.

Bbiiennm B cyMMe S MaKCMMa/IbHOe c/laraemoe, KpaTHoe 5 (B
CBAI3M C HATMUMEM 5-ThIC. KyMiop). COTIACHO TeopeMe 0 JleNleHMH
ocTaTkoM
(KakoBbl Obl H GbUI Lie/I0e UACIO a U Lesoe uncio b # 0, Beerja
BO3MOXKHO, 11 IPUTOM €[IMHCTBEHHBIM CTIOCOBOM, PAsAeUTh a Ha
b ¢ ocTaTKOM: HAilTH TaKkue JBa LebIX UMCIA g (YacTHOE) M 1
(ocTaTok), uToa =bq +r, 0 <r <|b|)

WMCIO S, €MHCTBEHHBIM 06PA3OM NIPE/ICTABSTCS! B BHe

Sk = 5qk + Ty THE ¢4 =0, 0 <7 < 4.
OCTaTOK 1, MOXKHO BbIJATh TOABKO 1-Thic. Kymiopamy (ot 0 mo 4
KyTop). CYMMY 5q; MOXKHO BbUIATh /1100bIMM KYTTIODAMH.

BO3MOXHOCTb HAMEUEHHOIO pacTipefie/leHHs peMii 3aBUCHT
OT KOMMuECTBa 1-Thic. KyMIOp, HEOOXOMMBIX /LIS BBLAAUM CYMM
OCTATKOB 7. 3TO KOMMUECTBO HAMOO/bIIIee, KOTZIa BCe OCTATKH Tie
paBHbl 4. B 9TOM Clyuae Ha BbIAYy CYMM OCTATKOB OyieT
TIOTPaU€HBI BCe 1-ThICSUHbIE KYIIOPbI, TAK UTO GY/eT PaBeHCTBO

100 =7+ 1+ ot 1 =4n >n =25

EC/M KONMUECTBO COTPYHMKOB n < 25, TO peanmayeTcs odoe
pacnipenieneye. MOXHO TIOCTYTUTS Tak.

CHauaza pasfaloTcsi CYMMbI OCTAaTKOB 7, — JVIsi 9TOro 1-
THICSUHBIX KYTIOD XBATUT NpH I000M packiafe (4acTh TakMX
KYIIOP MOXeT OocTathesi). OCTaBlIMecs: CyMMbl 5q, KPaTHbI 5, st
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ee mepeceueHys ¢ rpaMKOM MepBOT0 YPaBHEHUS — KOMMUECTBO
PellleHHii CUCTeMBI ~ MEHSIeTCs! TP TIepeXojie Uepes TOUK ee
KacaHmsi ¢ KYCKaMy OKDYKHOCTH M TOUKM  TlepeceueHisi KycKoB
TIPSIMBIX € KYCKaMM OKPYKHOCTeiH.

HajizeM TOUKM KacaHus mnpsMoit y = §x +§ ¢ KycKamu
okpykHOCTHy = 1+ VI3 =221 y=1-VI3—x% Ecmt (xo; yo) -
TOUKA KACAHIIS, TO YI/IOBOf KOSDHULMEHT KacaTebHO K rpaduKy
(yHKUMI y = y(x) paBeH 3HAUCHNIO IPOU3BOIHOI Y’ (x.

Jlnis  HMKHEH  TIOMYOKDYKHOCTH y=1-VI3—x2

veeM y'(xo) § S x=2 y=1-VI3-4=-2 >

TouKa Kacartsi A
Jinn sepxueli momyokpykHoern  y =1+VI3 =7 umeem
¥'(x0) =2y =-2y=1+VI3-4=4>T0uKa

Kacaums COBNIAAET ¢ TOUKOi E = (=2;4).

JIBUrasch 1O PUCYHKY CHU3Y BBepX, NpaMas y =>x+2
IepecekaeT rpaduK TIEPBOTO YPABHEHMs 10 TOUKM A — 2 pasa,
TPOXOJIs Uepes TOUKy A — 3 pasa, OT TOUKM A 210 Toukw B — 4 pasa,
TPOXOJIsi Uepes Touky B — 3 pasa, OT TOuku B 110 Touky € — 2 pasa,
MPOXOJ/ISt uepes TOUKM C u D - 1o 1 pasy, Bbile Touku D - 2 pasa.
OT TOUKM C 10 TOUKY D HeT TepeceueHMs. 3HAUMT, POBHO OTHO
WIM [IBa pellleHUs CHCTeMa MMeeT, KOTJa MpsMasi y = §X +£

TPOXOUAT HIDKe TOUKHM A, MeXIy TOUKaM B 1 C ¥ Bbillte TOUKM D.
HailfleM 3HaueHMs NapaMeTpa a, TpH KOTOPBIX TIpAMAS ¥ = 5x + 5
NPOXOMNMT uepes TOuKM A, B, C u D.
Ins touku A= (2 -2): —2=%-2+%=>a
Jins Touku B = (3; —1):
s Toukm € = (=25 =2): =
Tlnstoukn D = (3;3): 3=2

=10

2 a
=l (-2)+ima=-2

a
3+; >a=3.
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6) 1000=9-111+1, NOJTOMY MepBas Thicsua wucern
TOC/Ie0BATeNbHOCTH (ba)

coctout w3 111 noTopos wncen || % | Teospasonarne | bn
7,2,6,1,59,4,8,3 nemewncna {20 - !
biooo =b;=7. Cymma mepsoit ; ZL; “j‘ 2
THICSUM uncen
T10C/Ie I0BATEbHOCTH papra |4 2% LS !
U7 +246+1+ 5+ 9+4+ [0 [2000] ~1> |5
8+3)+7=111-45+7=5002. |© %7 i 9
B)  Ilpexcrabmm  ceGe |7 2092 R 4
nocnesioBatenbHocTs (b,) B Buge |8 | 2105 g 8
GeckoHeuHoro ctonbua, u mycrs |9 | 2118 -2~ 3
nepsbie 9 wucen b, , cymma
KOTOpPbIX paBHa 45, HaKPbIThI Ta6n.2.10

nonockoit.  Korma  momocka,
TepeMellasich, HaKphiBaeT Cleaylouyio UMppy, W3-Tox  Hee
0cBOGOXK/IAETC TOUHO Takast xe Ludpa. CremoatenbHo, mpu
TiepemMeleHui TIOMOCKH CyMMa HAKPBITBIX WHCe/l He U3MEHsIeTcs,
TAaK uTO CyMMa 9 MOAPSJ WAYWMX uuce/l BCerja paBHa 45.
Pacemotpum 1010 noapsia uaymx uncen b,. Hpencrasum 1010 B
Bufe cymmbl  9-112+2 = 1008+ 2. Tpymma u3 1008 moapsia
MIYWMX umcen b, COCTOMT M3 112 JeBATOK MOAPS MAYLIMX Uncen
by M HE3ABMCUMO OT DACTIONOKEHMS IPYNIBI  MMeeT CyMMy
45-112 = 5040. BeiGepem B TaGauile [Ba MOAPSL MAYWMX uMCaIa
by ¢ HaUGOMbIIel CYMMOJi: 5TO by =5 11 by =9, Mx cymma 14. Cpasy
3a TUMM YMCTAMM pacrionoxum ente 1008 moapsa Maymmx uncen
b,,. Tlomyuym 1010 TOAPST WYX WIEHOB TIOC/IEJI0BATEABHOCTH C
HanGobIet CyMMOit

5040 + 14 = 5054.

Orser: a)7. 6) 5002. B)5054.

Bapuanr 17
B pote /ia B3BOJIA, B TIEPBOM B3BOJIE CONZIAT MEHblLIe, UeM BO
BTOPOM, HO Gosbiue ueM 50, a BMecTe conjat MeHbie uem 120. Ko-
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TaKk Kak o0a cnaraembie fenstcs Ha 11, Tokasao, uTO
yTBepKeHMe BepHO s k =n+1. CorjacHo NpUHLMITY
MaTeMaTMuecKo/i MHIYKUMN YTBEPKICHMe BEPHO JUisi BCeX
HATYPATBHBIX k).

JlaHHOE UMCAO  Gndny
oGpasom:

@a,@;  pacIMeM  Clefylommum

@y Gp01Gg =
ag + (11a, — a;) + (99a, + a;) + (1001a; — az) +
(11, + 99a, + 1001a, + 9999a, + 100001as + -
(ap—a,+a,—az+ as—as+-).

Bee cnaraemble B NepBoii ckoOke aensitcs Ha 11, mostomy
uMCIO AenuTes Ha 11 Torja u ToJbKO Tora, Koraa Ha 11 senutest
BTOpasi CKOOKa (3/1eCh M0/Ib3yeMcsi TeM, UTo ecin a, b € Z, H
¢, Toa+b:c Orciona creayer, uto ecam cymmaS = (a+b)icu
OIIHO M3 ClaraemMbiX a ic, To M BTOpoe claraemoe b:c. 3To
TIOTOMY, 4TO B CyMMe b = § + (—a) 06a c/laraeMbiX Halle/10 AeNsTcs
Ha ).
TpusHak geammocTy Ha 11 foKasaH.

TlycTb abc — TNO3MIMOHHAS 3alUCh TPEX3HAUHOTO UMCIIA,
a,b,c — ero wdpsl (a = 1). JomkHo Gbith abc i 1l,a+b+c =
To npu3HaKy AenuMocTy Ha 11 nmeem

a=b+cill.

3aMeTHM, UTO @ — b + ¢ MOXeT UMeTh HayMeHblllee 3HAueHH e —8
(mpu a=1,b=9c=0) u HanGorbiiee 3Hauenue 18 (pu
a@=9,b=0,c=9). Ha orpeske [8,18] zBa uncia 0 u 11 KpaTHbi
11. TI05TOMY BO3MOXKHBI /1Ba BAPMAHTA: a —b +¢ =0 ua—b+c=
11. 3nauut, mGo

[a +b+c a+b+c=7

a-b+c a-b+c 1
B nepsom c/yuae ClOKMB PaBeHCTBA, ToAyunm 2(a + ¢) = 7, 4To

HeBO3MOXKHO, TAK Kak 7 HeueTHoe uicio. Bo BTopom ciyuae
BBIUMTAs PABEHCTBA NOMYUMM 2b = -4, uto s uudpsl b
HEBO3MOXKHO.

OTBeT: He cylecTByeT.

B) Hazo pasgenutb fanHble uudpbl B ABe rpynmpl no 4 ¢

7

, o {
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TPeXueH OTHOCHTE/TbHO TepemenHolt y. Tlo (opmyze
Yis =§(x+7t X7+ 14x + 49 — 16x — 48
ST EVE =X HT) =3 (x4 T2 (x - 1)
HallZieM ero KOpHM x +3 U 4 ¥ 3aIlIIeM pasToKeHie Tpexuwiena
Ha MHOXMTeN
Y2 —xy=Ty+4x+12=(y—(x+3))y —4).
Terepb NepBoe ypaBHetie MOKHO 3aIHCATh B PABHOCHHOM BJie

s, x4,
y<7, y<7

[o-c+9)0-0 il
x=it X=-4,

Orciona  BUAMM (puc.1.8), UTO ypaBHeHMe MMeeT COCTABHOJ
rpaduk I': 9TO KycKM TPAMBIX y=x+3, y =4, x=—4 Bye
x2-4 y<7.

TIpsiMasi L: x + y = a OTceKaeT OTpe3Ki BENMUMHOIN a Ha 06eux
ocsix  koopmHar. IIpu BO3PACTAHMM @ OT —oo 0 +o OHa
napajuielbHO CIBUTaeTcst BBepX (M Bnpaso). Haxosch Hivke TOUKM
A= (=4; —1) M TPOXOJIA uepe3 Hee, OHa IepecekaeT rpaduk I' B
O/IHOJi TOUKe (TlepeceKaeT TOMbKO MpAMYIo x = —4) . 3HaueHue a,
DU KOTOPOM MPSIMAs TNPOXOZMT Uepes TOUKY A, HaiifieM U3
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nonoxenusi AB (a = tg 45° = 1) npsmasi nepecekaet rpaduk T B
0/1HOI TOuKe A.

Mpra=1 B notoxennn AB npaMas mepecekaer rpaduk B
JIBYX TOUKax A n B.

ToBopaunBasch Janbiie [0 TOMOKEHUS KacaTelbHOH K
OKPYXKHOCTH C; B TOUKe A, IpsiMasi TepecekaeT I' B TPeX TOUKax
(TOuKa A  elle 1o OJHOI Touke Ha C; M C;). Haiinem sHauenue a,
IpM KOTOPOM TpsMast L Kacaetcs OKPYKHOCTH C;. B Touke
KacaHusi A YII0Bo# Ko3(UIMEHT a IPSMOfi L J0/DKeH PaBHATLCS
3HAuUeHMI0 TPOM3BOAHON y'(1) dyHKuMM y = y(x), rpapukom
KOTOPOi CAYKMT HIKHSIS TIOAYOKPYKHOCTb Cy. U3 ypaBHemms
(x+1)?2+(y—1)2=5 Haxoum y = 1+/5—(x+1)2, u s
HIOKHEH TIOMYOKPYKHOCTH BbIOMpaeM  y(x) =1 — /5 — (x + D2

CrefoBatenbHo, y'(x) = % ¥'(1) = 2. 3Hauut, a = y'(1) = 2.

Jlenaem BBIBOA: MPY 1 < @ < 2 UMEIOT MECTO TPU MepeceueHus.
TIpy 2 < @ < +oo NpsAMast L mepecekaet rpadyk I' B BYX TouKax (B
TOUKe A M B TOUKe JIeBO¥i TIONYOKPYKHOCTH Cs).

Bonee nyx nepeceuenuii (Tpy) nonyuaercs npu 1 < a < 2.
Otger: 1<a<2.

5.3.14
HaiiiuTe Bce 3HaU€HMS a, IPU KAXKIOM M3 KOTOPBIX CHCTeMa
'YpaBHeHMii
[x’ +20x +y? =20y + 75 = |x + y? — 25|,
x-y=a
umeeT Goslee OJHOTO pelIeHmsl.
Pemenue.

Bysem pewars rpaduuecit. PeweHMsMu (x;y) cuCTeMbl
SBISIOTCS TOUKM MlepeceueHist rpaduka I EPBOTO ypaBHeHHsi ¢
npsIMOii L: x —y = a & y = x — a. TpeGyeTcs Haifti 3HaueHms a,
TIPU KOTOPbIX UMeeTCs Gonee oiHOrO nepecevyeHmsl.

TlepBoe ypasHeHite PABHOCHIIbHO COBOKYITHOCTH
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Korga pamuyc r < ; TI0TYOKPYKHOCT He TlepeceKaeT HH OTHOI
npsvoit cemelictsay =b. Tipnr=Zo0Ha mepecekaeT mpsmyio

y ='3' B OHON TouKe (Kacaetcs ee). Ilpu § <r < 7 nepecekaeT

npsiMyio y = % B 1syx Toukax. Tlpy r = 7 nepecexaer npsamyio y =%
B JIBYX TOUKAX M IIPSIMYIO y = 7 B OJIHO/i TouKe (Kacaetcst ee). Tpu
JanbHejimeM BO3PACTAHMM PAJMYCa r UNCIO TOUEK NepeceueHis
TOMYOKPYKHOCTH C CeMefCTBOM TpSMBIX y = b HEOrPAHMUEHHO
yBenMuuBaeTcs. JlesiaeM BBIBOJ: POBHO JiBe TOUKM NepeceueHust
umeem, korna pamyc r € (5; m), Toects T< T <nei<a<

HTaK, npy a > 0 pOBHO 1Ba KOPHs! MCXOJIHOE YpaBHEHMe 1MeeT

2

mpuae (% 2).

Cryuaii a < 0. OGpaTHM BHUMAHUE Ha TO, UTO €CTM MAPA WHCET
(t; @) AIBASIETCS PeleHneM JaHHOTO YPABHEHMS KaK YPABHEHMS C
JIBYMSi HEM3BECTHBIMH, TO T1apa (—t; —a) TOXe SBISETCS pelieHnem
(rak  kak  m(—a)(—t)—(-t)’=mat—t> ). Ecmm npu
(MKCHPOBAHHOM 3HAUEHMM a JAHHOE YPaBHEHMe KaK ypaBHeHMe ¢
OJIHMM HeM3BECTHBIM £ MMeeT /IBa KOPHS t, M t;, TO 9TO O3HAuaer,
UTO OHO KaK YPABHEHMe C [IBYMs HEU3BECTHBIMM ¢ ¥ a MMeeT JBa
pewenust (t;;a) u (t;a). Ho Torma (= t;;—a) M (—ty; —a) ToXe
SBASIOTCS elleHMAMI. A 9TO 03HAUAET, UTO NPH (UKCHPOBAHHOM
3HAUEHMM -a JAHHOE YpaBHeHJe KaK YpaBHeHMe C OHMM
HeU3BECTHBIM ¢ MMeeT 1Ba KOPHS —t M —t,. 3HauWT, ecin
ypaBHeHUe MMeeT DOBHO ABa KODHS TpH  (MKCHPOBAHHOM
3HAUEHMN @, TO OHO UMEET POBHO J1BA KOPHS ¥ TIPU 3HAUCHM - a.
Orciona clefiyer, uTo Mpy a < 0 POBHO [Ba KOPHS MCXOJHOE

ypaBHeHH e MMeeT NIPH a € (—Z; —g)
Orper: —2<a<-—
Bapuanr 45
Haiiiure Bce 3HaUeHMS @, PH KAK/IOM M3 KOTOPbIX ypaBHeHue
sinVax—xZ —nZ +cos2 Vax —xZ —n2 =

MMeeT POBHO /Ba PelleHHs.

2
,i<a<2
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Bapuant 20

TpPU PasMMUHBIX HATYPAIBHBIX UMCIA SIBISIOTCS UIMHAMM
CTODOH HEKOTOPOTO TYTIOYTOBHOTO TPEYTOIbHUKA.

a) MOXKeT /I OTHOIIEHHe GOMBIIEro U3 STHX UMCeNl K MeHbLIEMY
113 HYX GbITh PABHO 27

6) MoxeT 11 OTHOLIEHMe GOMBIIEro U3 ITUX UMCes K MeHbIIeMy
113 HUX GbITh PaBHO 4/37

B) Kakoe HauMeHbllee 3HAUEHMe MOXKeT —NDUHMMATh
OTHOIIEHUe GOBIIEro M3 STUX WHCET K MeHbIIeMy U3 HUX, eCTn
M3BECTHO, UTO CPe/IHee 110 BeMUUHE YACIO PABHO 207

Pemennue.

TlycTh fakbi @, b,c € N. Tak KaK OH¥ g
PasIMUHB, TO MX MOXHO PACTIOIOKHTb B £
TNOpS/IKe  BO3PACTAHMSI,  COCMMHMB
CTporumu  Hepasectsamu.  Ilyctb G
a<b<c Camas Gonpmasi CTOpPOHA ¢ Puc.2.11
JIEKUT TPOTMB CAMOro GOJBLIOTO yriia
TPeyroNbHIKa, TaK UTO TyMbIM ABASeTCs yron € (puc.2.11). Tak Kak
cosC <0, TO, WCTIONb3ysi TeopeMy KOCHHYCOB (c2 = a? +b%—
2abcosC), mo/yuaeM HePaBeHCTBO ¢ > a” + b2, YuuThIBas e, 4o
G- HaMMeHbIas CTOPOHA, UMEEM ~CHMCTEMy HePABEHCTB
[cz >a? +b?,

a<b.
nepeiijieM K paBHOCU/IbHOJ cucTemMe
©2>1+07

1<
:

" IofieB nepBoe HepABeHCTBO Ha a?, a BTOpoe Ha a,

(6]

4>1+%)? N

a) Eum§= 2 0 cucrema (1) MMeeT Bi: @ e1<tc

1<2

»
B KauecTse - MOKHO B3STh mo6yio  0GbIKHOBEHHYI0 JpoGb M3

unTepsana (1,v3). BosbMem f 2. Hanee moxwo B3sTh a = 2K,

b = 3k npy moGom k € N. Tlycrs k = 1. Torza
a=2b=3c=2a=4

2
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nepecraHoBke 1udp gaer umcao 19. ITlostomy  Bo3bMeM
MaKcuMalbHOe KoauuecTBo umcen 19. Takoe MakcumaabHOe
KONMUECTBO — 19, UTO BUHO M3 paBeHCTBa 363 = 1919 + 2. Ho
noGaBka 10 cyMMbl 363 — uMCIO 2 OJIHO3HAuYHOe, MOITOMY
npuzetcss B3aTh 18 uicen 19. B cyMMe OHM JaloT 342, MOSTOMY
n06aBuMm elte wico 21 (aa unca 10 1 11 He MOXeM B3ATb M3-3a
wwhpbi 0). UITaK, Mbl COCTABHIM UCKOHBIi HAGOP UUCEN:
BOCeMHa/uaTh uncen 19 u umncio 21.
Tocie iepecTaHoBKH WP MOAYUHTCS HAGOP
BoceMHaauaTh wicen 91 v uucnol2.
X cymma paBHa 1650.
Orser: a) 20 uncen 17, 111 12. 6) Her. B) 1650.

5.6.13

Ha jocke GbUto Hamucaho 30 HATYPATbHBIX wicen (He
00613aTe/TbHO PAs/UUHBIX), KAKI0E U3 KOTOPHIX He MPEBOCXoauT 40,
Cpensee apudMeTHueckoe HAMMCAHHBIX WMCeNl PABHSIOCH 7.
BMecTo Kax/Ioro 3 umucea Ha OCKe HamuMcaau UMC/Io, B /1B pasa
MeHbIle [epBOHAUATBHOTO. UMCAa, KOTOPhle T0CAe  5TOr0
OKa3a/IuCh MeHbilie 1, ¢ 10CKM CTepI.

a) MOIIO /M OKasaThesl Tak, UTO CpejiHee apidmeTiueckoe
uMces1, OCTaBUIMXCS Ha JIocKe, Gosbiite 147

6) MOI/I0 /U Cpe/iHee apHQMeTIIecKoe OCTABLIMXCS Ha I0CKe
uucen okasarTbes Gosbure 12, Ho MeHble 13?

B) Haiimre HanGoibliee BOIMOKHOE 3HAUEHME CDEJHEro
APUDMETHUECKOTO UMCell, KOTOpbIE OCTAHCh Ha JIOCKe.

Pemenmue.

3aMeTUM, UTO CTUDAIOT Te UMC/A, KOTOPbIe MCXOMHO GbLIM
eIMHULIAMMU. Tlyctn M3HAYaTbHO Ha JI0CKe [9357
HarnycaHbl n eMHMIL M 30 —n Apyrux umcen. OTMETHM, uTO n =
30 He MOXeT GbiTh (Cpe/iHee apidMeTHIeCKOe HATIMCAHHBIX UHCer
Gb110 Gbl 1 BMeCTO 7), 3HAUUT n < 30.

a) CyMMa BCeX HANMCAHHbIX uycell Obuia pasHa 30 -7 = 210.
Cymma 30 —n HecTMpaeMmbiX umcen Gbiia pasHa 210 — n. [Tocie
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Bapuant 7

KoHeuHas BO3ACTAIONAs T0CTEJOBATENBHOCTD @y, Ty, ..., @y
COCTOMT ~ M3 N3 HATYDAJbHBIX UMCEN, TPMUEM MU BCeX
HATYPaJbHbIX k < n — 2 BBINOIHEHO PAaBEHCTBO

2ay42 = 3041 — g

a) TlpuBe/Te PUMep TAKoj NIOC/IeI0BATeNBHOCTH IIPH 1 = 6.

G) MOXeT 11 B TaKoji OC/Ie{OBATE/BHOCTH TIH HEKOTOPOM n>
3 BHIIO/HSATLCS PABEHCTBO

a, =2a, - a,?

B) Kakoe HauMeHblllee 3HAUCHMe MOXeT IIPUHUMATH a;, eC/Ii
a, = 286?

Pemenne.

MonpoGyeM  moAywuth  opMyly M8 n—ro WieHa
Toc/e/oBaTebHOCTH. Fiveem
= PRt = gy 43 (@ — @) 2

etz = Qs = 3 (@hrs = @0)-

TIYCTb sy — @ = by (MO yCAOBMIO by > 0). Toraa by, = 3 by, T0
€CTb TOMYUNIach TeOMETPUYECKas NMPOTpeccysi u3 HaTypaanmx
wncen (by) ¢ MepBLIM WieHoM b,

a, — a, U 3HAMeHaTeneM q

CBSIKEM ay, C 5TOl IpOrpeccuelt, JU1si Uero MpeicTaBIM €ro B Busie
y = (@) + (@ = @) + (@3 = @) + =+ (g = Q) + (O = yy)
(M OTKPOEM CKOGKHM, TO Kakioe MONOKUTENbHOE WUCIIO,
HAUMHas ¢ NePBOIO, YHUUTOKHMTCA C OTPHIUATE/bHBIM UHCIOM B
caieftylonieit ckoGKe, OCTaHeTCst TO/IbKO MOC/Ie/IHee T0JI0KUTebHOe
UHMCI0 @, OTPULATEIBHBIX UHCel He OCTAHETCH, Tak Kak Kajioe
OTPHIATENHOE WHC/IO, HAWMHAS C TIOCTEHEr0, YHUUTOKUTCS C
THONIOKHTETbHBIM UMCIOM B TIpebIAYIIelt ckobKe). [TofcTaBss
i1 = ag = be(1 < k < n—1), nonyunm

@y =ay+by+by+by+ -+ by
o (pOPMy/Ie CyMMBbi UIeHOB reoMeTpIUeCKoii POrpeccii

,i)f w,(1-(3)"),

by +by + by + ot by

TnosTomy
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CYMMbl MX UM]P TOXKe OT/IMUHBI OT HY/sl, M B MTOTe BCE WIeHb
TOMTyUeHHOi TI0CTeJ0BATEILHOCTH OTIMUHBL OT HYIS. 3HAuMT,
TOC/Ie/I0BATeIbHOCTD YMCes b, MOXKeT COCTOSTh TONBKO 13 Udp
1,2,3,4,5,6,7,8,9.
a) Tlo opMye n — ro uleHa apUQMETHUECKOH Nporpeccii
(ap = a; + (n — 1)d) Haxoaum
3000 = 2014 + 99913 = 15001 = bygge = 7.
11 OTBETOB HA OCTABUIMECS TYHKTH HYKHO WCTIOTB3OBATH
KaKoe- HUGY/Ib CBOHCTBO cymMbl 1idp wiena. Tlycts
= c¢; +100, + 10%¢5 + 4+ 10K 1¢;.
~ [IecSITHUHOE NIPe/ICTAB/IeHHe HeKOTOPOro uncia ¢ € N,
s=o+CH ot
~ cyMMa ero Hp. PACCMOTPUM X PasHOCT:
c—s=c; +100, + 1025 + -+ 105 e — ¢y — ¢y — ¢35 —

9¢, +99¢; + -+ 99
i
raem € N.

BHMM, UTO PasHOCTh MKy /IOGBIM HATYPATBHBIM UMCAOM ¥
CyMMOJi ero uupp Haueno Aeautcs Ha 9. ITO CBOWACTBO CYMMBbI
P UMCTA U TOMOKET HAM 3aKOHUTH pemterye. TIpiBeueM ele
M3BECTHYIO TEODEMY O JIe/IeHMH C OCTATKOM:

Kakospl Gbl HM GblIM LieJoe UMCIO a M Liejoe uucio b # 0,
BCET/Ia BO3MOKHO, ¥ IPUTOM eIMHCTBEHHBIM CTIOCOGOM, Pa3JieIuTh
@ Ha b ¢ OCTATKOM: HAiiTH TaKue /Ba Lie/biX UMCIA g (YaCTHOe) U T
(octatok),utoa=bq+r, 0<r<|b|.

W3 9710it TEOpeMbI C/IeflyeT yTBepKIeHHe:

Paswocms deyx yenwix wucen a' ua” denumcs Ha HamypansHoe
uucno b Hayeno mozda u monvko mozda, Kkozda a' u a” umeiom
o0dunaxossie ocmamxu npu denenu Ha b.

(JloKasaTenbCTBo. CHAYaa BCMOMHMUM, 4T ecti a,b,c € Z,aic, b
¢, Toa+bic Otciona cleayer, uto ectn cymmas = (a+b)icu

OZIHO 3 CTAraeMbIX a i ¢, TO ¥ BTOpoe caraemoe b i ¢. 1o moromy,
uTo B CyMMe b = S + (—a) 06a c1araeMbiX HALeNI0 AeNATCA Ha c.
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Bbiiennm B cyMMe S MaKCMMa/IbHOe c/laraemMoe, KpaTHoe 5 (B
CBSI3M C HaJMuMeM MOHeT 1o 5 JykaroB). CoOrJacHO Teopeme 0O
JIeTleHHH C OCTATKOM

(KakoBbi Gbi Hi GbUTi Le710€ YHCA0 @ H en0e weno b # 0, Beerta
BO3MOXHO, 1 TIDHTOM €[IMHCTBeHHbIM CTIOCOGOM, PAIENUTD a Ha
b ¢ oCTATKOM: HAiTH TaKie A1Ba LEIX WMCTA q (4ACTHOE) M T
(ocTatoK), ut0 @ =bq+7, 0<r < [bl)
UHCIO Sy e/IMHCTBEHHBIM 00PA3OM NIPE/ICTABISIETCS B BUJIE
S =5+ T TIE G20, 01 <4
OCTaTOK r;, MOXHO BbIIaTh TOAbKO MOHETaMM JOCTOMHCTBOM 1
aykar (o1 0 1o 4 MOHeT). 5q; AyKaTOB MOXHO BbUIATh MOGBIMM
MOHETaM.

BO3MOXKHOCTb HaMeUeHHOTO pacTipefie/leHiist MOHET 3aBUCHT OT
KOJMYECTBA OJHOJAYKATHBIX MOHET, HeOOXOAMMBIX /IS BbIIAUM
CYMM OCTATKOB rg. 9TO KOMMUECTBO HAMGOMbllee, KOLJA Bee
0CTaTKy 1y, paBHbl 4. Ecam npy 9ToM Bee 40 OJHONYKATHBIX MOHET
WIYT HA BBIZIAUY CYMM OCTATKOB Ty, TO

H0=r+n+ tr=4n 3n=10.

Eciu KonmuecTBo mupaToB n < 10, TOo peanusyeTcs moGoe
pacnipesienetie. MOXHO NOCTYNUTb TaK.

CHauaza PA3sgaloTcs CyMMBI OCTATKOB T — YISl 9TOTO
OZIHOZIYKATHBIX MOHET XBATHT MU /0GOM PACKIafie (YaCTh TAKMX
MOHET MOXKET OCTaTbCst). OCTBIIMECS CYMMBI 5y, KDATHbI 5, 1V MX
BbIIAUM TIOMAYT BCe MNATUAYKATHble MOHEThl M OCTaBLIMeCs
JHOJYKATHbIe (KOTObIe MOXKHO IPYIIIPOBAT I10 TISTh).

Jlio6oe pacnipesienienye peannsyercs Taioke npu n = 11. Moxxso
nocTymuTh  Tak. CHAuaza yKaThl DACHPESeNsioTcs  MEKIY
TepBbIMM 10 MMpaTamMu, Kak OMMCAHO Bbillle — BHUIAIOTCS CYMMbI
$1,5 .50, TloCIe 5TOT0 OT OGWEro KOMMUECTBA AYKATOB
Si+ Sp+ ot Sio+Sy; OCTAETCS Sy; IYKATOB (HEBAKHO B KAKMX
MoHeTax) — 107151 11-T0 upata. OHa eMy ¥ BBUIAETCS.

Ecimn > 11, TO KAIMTaH He CMOXET BITIOAHUTD CBOIO 3a/iauy:
€My MOXKHO NPE/VIOKHTL HEBBITIONHUMOE PACTIPE/ie/IeH e TYKATOB.
Tlych oH 11 MMpaTamM BBIZACT MO 4 JYKATa, a OCTATBHBIM — KaK
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apudMeTHUECKOe PABHO 'j—: = 6,1. Kpome Toro, B I1. @) Ml BUJIE/H,
UTO cpeHMe apU(MeTHUeCKMe BO BeeX IPYNNAX He MeHble 6.
OKa3sbiBaeTcsi, UTO NMpH J11060M pasdMeHMM Ha TPyNnbl XoTs Gbl
OJHO U3 CPEHIX apUPMETUUECKHX CTPOro Gombie 6. B camom
Jiesne, ec/u Gbl GbII0 OHOBPEMEHHO X < 6,y < 6,Z < 6, T0 GbI/IO Gbl
mx<6mny<6npz<6p = mx+ny+pzs6(m+n+p) =
61<6-10 — mpoTuBopeurte. TlycTb uepes z GbUI0 0GO3HAUEHO
MaKcuMalbHoe cpeiHee apudmeTnueckoe. Toria, KOHeUHo, z > 6,

TO ecTh z= ? >6. Ciyuanp = 10 Wi p = 9 HEBOIMOXKHBI, TAK
KaK JIBe WIM OJIHA U3 TPeX IPYIIN umcesn GyyT MyCThIMM.
MakcuMMabHO BO3SMOXKHOE KOJMUEeCTBO uycesl B OIHOI rpynne

p=8. B 5ToM Clyuae Nepsas M BTOPas pYNIIbI COLEPXAT MO
ONHOMY  UMCIY,  KOTOPHC  COBNAZAIOT €O CPeAHMM

i w©
apupMeTIECKHMY B CBOX TpynMaX. Tak Kak 2> 6 = 2107 > 2.

©_ .1
Uncno =61 me MoKer GbiTh MAKCHMATOHBIM  cpemHiM

apudmeTHyeckuM. B caMoM fiee, Kora S; = 49, cyMma uncern B
TepBbIX BYX TPYMINaX papHa 61 — 49 = 12.

113 IaHHOTO CTIMCKA WHCeJ TAKYIO CYMMY JIAIOT TO/IbKO Maphbl uycest
3,9; 4,8; 5, 7. [pu moGOM U3 STUX pacTIpelie/ieHHii umces 1o
rpynnam cpejiHee apudmeTnueckoe B OJHOH M3 rpynn Gosblue,

uem 63 (Hanpuvep, 8> 63). Cllenyiotas no semumHe Apodh co

3HaMeHaTeleM 8 — Apobh %= 65 MOKeT GbiTh MAKCHMABHbIM

cpezHuM apudMeTHIeckM. B caMom fiere, koraa S = 50, cymma
HCeN B MepBBIX 1BYX TPYMIax papHa 61 — 50 = 11. 1 B nepsbie
JIBe TPYMITBI IOMECTUM UMCIA 5 1 6, TO cpeiHue apudmeTHuecKie B
ofeux rpynnax (5 u 6) Gynyr Mewbiie uem 62. Bee apyrue
BO3MOXKHBIE ~MaKCHMa/IbHble —CpeiHMe apudMeTHueckue co
3HameHaresieM 8 GymyT Gonbiue, uem S;" CrnejoBaTe/IbHO, NpH
p=8 HauMeHblee BO3MOXHOE 3HAUCHUE MAKCHMATBHOIO
CPE/IHEro apH(METHUECKOrO PaBHO 6.
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a7 =3-729+ (a2 — 1 —3) - 27+ (241 — @ + 1) = 26a, - 250, +325.
Ecnu 8a, — 7a, + 28 = 26a, — 25a, + 325, T0 18(a — a;) = 297 =
2(a; — ay) = 33, UTO HEBOIMOXHO, TAK KAK 33 HEUETHOE WACIO.
Ortser: HeT.
B) TloBTOpsieTcs pelenyte Bapuanta 11 NpU HepaBeHCTBAX
1< a; < 150 BMecT0 10 < @, <99.
Orser: a) Hanpuwep, 7,4, 2, 1, 1. 6) Her. 5) llpun = 34.

Bapuanr 16

Jlana GeckoHeuHas apu(MeTHuecKas MpOTPeccs, MepBbiit
wien KoTopoii pase 2014, a pasHocTb pasHa 13. Kaxuslit wien
nporpeccun  3aMeHwan cymmoii ero mubp. C  momyueHHoit
T10C/I€/IOBATE/LHOCTHIO TIOCTYIWIN TAKXKe M Je/iCTBOBIM TaK J10
TeX 110p, TI0Ka He TIOYUMACh TI0CAe/I0BATE/IbHOCT O/IHO3HAUHBIX
uncen.

a) Haiigure ThICSIUHOE umcIo nonyumLesics
T10C/I€/I0BATENbHOCTH.

6) Haiigure cymmy nepBoit ThICSUM umcea MoayuMBielics
T10C/I€/0BATeIbHOCTH.

B) UeMy MOXET PaBHAThCS HauGonblmas cymma 1010 wicen

OMTyUMBIIIeHCS TIOC/IOBATNBHOCTH, WIYIAX TIOAPSA?

Tpumeuanue. BBuay TOro, ¥TO MOCIENOBATENHHOCTh —GecKoHeua,
BOSHMKAET BOMPOC: @ MOKHO 7 T10CTE KOHEHOTO HCIA WAT0B BCHo JAHHY0
TIOCE/10BATENbHOCTD NIEBPATHT B IOCIEIOBATEALHOCTD U3 OTHO3HAUHBIX
wicen? Jleno B TOM, UTO 1A PASHBIX WICET HYKHO PAsHOE WHCTO WAroB A18
Nepexosa K oOmHOSHauHOl cymme wicen. Hanpumep222 -6 (1 war),
999 - 27 — 9 (2 wara), YHC70 13 999 998 AEBATOK —» 999982 — 46 10 — 1 (4
wara). B WKOTbHO/i MPOTpaMMe NOSOGHBI BOMPOC 13 TEOPHI UHCET He MOKeT
(GhITb PacCMOTPEH, TI09TOMY KOPPEKTHO GblII0 Gl CPOPMYMPOBATS MPOLLEnYpY ©
nporpecciefi wiase: «Kaxbiii WieH MPOTPECCHH 3aMEHSTH CYMMOI ero widp,
3aTeM MONYUMBILIEECS UHCTO CHOBA JAMEHSUTH CYMMOF €70 LHAD, U Tak 0 Tex
T0p, MOKA He MO7Ya0ch OHO3HAUHOE YHCAO?.

Pemenne.

OGO3HAUNM a, WieH JaHHOI Mporpeccii ¢ HoMepoM n, d ee
PA3HOCTb, by, WIeH MONYUEHHOM TOCTEOBATENBHOCTH ¢ HOMEPOM

n. Bee WieHbl IAHHON MPOTpeccun OTMUHBI OT Hysl, MOITOMY
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JlBurasicb 1O PUCYHKY CHM3y BBepX, mpsmas y = 05x+a
TepecekaeT rpaduK MepBOTo ypaBHEHUs MepBLIii pas B Touke A — 1
Das, OT TOUKM A 10 TOUKH B — 2 pasa, NPOXOJS uepe3 TouKy B — 3
Pasa, oT TOUKM B 10 TOUKM C — 4 Pa3a, IPOXOJIS uepe3 Touky C - 3
Pa3a, OT TOUKM C /10 TOUKK D — 2 pasa, MPOXOJIsl uepe3 Touky D — 1
TOCHe M Pas. 3HAUMT, POBHO /1BA WM TPU DeLIeHUS CHCTeMa
JMeeT, KOra mpsiMast y = 0,5x + a IPOXOIUT MeKY TOuKamy A u
B, 3aTeM M1y Toukamy C 1 D. HaiizieM 3HaYeHUst a, ¥ KOTOPBIX
npsimasi y = 0,5x + a IPOXOIMT uepes Touku 4, B, C, D.

T roukn 4 = (22 — 5'5“) B0 By gng= 2R

JUnsi rouku B = (5
Jlist Toukm € =
Tnsrouxn D = (-2;0):0= 05 (-D)+a=a=

Jlenaem BbIBOJI: CMCTEMa MMeeT POBHO JIBA WJIM TPU pelieHus
npu

§=0'5 2+a =a

10):0=05Z4ama=

_m ﬂ<,§,7£< o8

Omer:ae “rT' -qul-2E

Bapuant 21
Hajigure Bce 3HaueHMss @, TPU KaXIOM M3 KOTOPBIX
YypaBHeHMe
ax?+2(a+3)x+(a+4) =0
MMeeT 11Ba KOPHSI, PACCTOSIHUE MEXKITY KOTOPbIMMU Gonbie 2.
Pemenmue.
Tlpu a = 0 ypaBHeHye 6x + 4 = 0 UMeeT TOMbKO OJH KOPEHb,
noaTomy 3Havenue a =0 wuckmouaem. Ilpu a#0 KopHu

xip=i(~a+ D+ @3y —a@rh) =5+t

V2a +9). JlBa pasIMuHBIX KOPHS TP 2a+9 >0 & a> —4,5.
PaccTosiHye MeXIy KOPHAMM PaBHO |x, — x,| = ﬁ V2a +9. Umeem
CHCTeMY HepaBeHCTB
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PABHO MOZYIO PAsHOCTH PAIIYCOB, a TP BHELUHeM KacaHMi —
CyMMe PajliycoB, TI03TOMY HMeeM COBOKYIHOCTb

d(Cy,C) = IRy = Ry,

d(C1.Cy) = Ry + Ry
3aech d(Cy,Cy) = /Za—3— (D)7 + (@— @2 = 2lal, IR, =Ryl =

—|a+1||, Ry+R;=3+la+1], TaK uTo COBOKYMHOCTH MMeeT
Bun
2lal = |
2lal=]+la+1l.

PaccMOTpUM  TIepBOe  ypaBHeHMe
npu a € (0; +oo).

|n+1||.

Pre135

Bropoe  ypapsende  mpu
s

a€(0; +0):2a=3+a+1ea=3 Pemennea=3.

Orser: g, 2,5.

Bapuant 34
Haiiiure Bce 3HaUeHMS @, TIPH KAXK/IOM M3 KOTOPBIX ypaBHeHHe
llogs(x?) — al — |logs x + 2a| = (logs x)?
MIMeeT POBHO UeThIpe pellieHNs.

Pemennue.

Tonoxum logs x = t. Toraa |2t —a| — |t + 2a| = t2. TlocKo/IbKY
norapudm — oGpatumasi GYHKUMS (MOHOTOHHA Ha NMPOMEXyTKe
(0; +0)), TO TP KAKJOM 3HAUEHMM @ MEXIY MHOKeCTBAMI
KOPHel JIaHHOTO YDABHEHMSI M HOBOTO MMeeTcs B3auMHO
OJIHO3HAUHOE ~ COOTBETCTBME: KAKAOMY KOPHIO X JAHHOIO
YPaBHeHMS COOTBETCTBYET ~OJMH KOpeHb t =logsx HOBOrO
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B) TloBTopsieTcsi peluenue BapuanTa 11 IpH HepaBeHCTBAX
1< a; <50 BMecTo
10 < @, < 99.

Orser: a) Hanpivep, 5,3, 2,2, 3. 6) Her. ) Ipi n = 20.

Bapuant 13

KoHeuHast 1noc/ieloBaTe/bHOCTD @y, @y, ..., @, COCTOMT M3 N>
3 HeOOS3ATENIbHO PASMMUHBIX HATYDATHHBIX WHCeN, TIDUUEM Tpu
BCEX HATYPAIbHBIX kK < n — 2 BbINIOJHEHO PABEHCTBO

sz = 20041 — @ + 1.

a) TlpuseayuTe NpUMep TaKoit Moc/ie0BaTebHOCTH NpU n =5,
B KOTOpOJi a5 = 2.

6) MOXET 11 B TaKOji 0C1I€10BATE/NLHOCTH OKA3aThCs! TaK, 4To
ag = ay9?

B) TIpH KaKOM HAUGO/bIIEM 1 TAKAS OC/EIOBATENLHOCTD MOKeT
COCTOSITb TOIKO M3 UMcesl, He MpeBocxoasmmx 100?

Pemennue.

B Bapuante 11 mnomyueHa ¢opmyra s k— 1o wieHa
T10C/Iel0BATEILHOCTH:

ap =2k 4 (b =2k + (@ = by + 1), )
e by = a, — a;.

a) To gopmyre (1) umeem as = 3-25+ (a, — f§)~5+
(20, -, +1) = 4, —3a,+ 6= 4a, —3a,+6 =22 a, = *2=*
TlonGepem HaTypabHbie a;, U a. TlycTh 3a; — 4 = 8,T0 ecTh @, =
Torfaa, =2,a3=1,a,=1, ag=2.

TIOy UMM NIO/IXO/ISIITYIO TIOCTE/IOBATENbHOCTD 4,2, 1, 1, 2.
6) Tlo popmyzie (1) umeem
ag =236+ (2, = ay =3) -6+ (20, - @, + 1) = 5, — 4a, + 10,

-324+ (2, ay = 3) - 18+ (20, — @, +1) = 17a, - 16a, +

ap =
136.
Ecmu 5a, — 4a, + 10 = 17a, — 16a; + 136,10 12(a, — a,) = 126 =
2(a; — a,) = 21,470 HEBOIMOXHO, TaK Kak 21 He KpaTHo 2. OTBeT:
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(-23=725-0-23 =
—23= 725+ (=1+41) - 23 =725+ (~1) + 702)
a=-23, b=-725 —23=-725-1+702. q=1, r=702

MeToa MaTeMaTU4eCKOi MHAYKUMMU
TMpunyun mamemamuueckoii undyxyuu

TlycTh MMeeTcsi HEKOTOpoe YTBepeHue A(n), sapycsuiee oT
HATYpa/bHOTO wicria n. ECAM 9T0 yTBEPKIEHUe HCTMHHO Mpu
n =m ¥ 15 MoGOro HaTYpPaabHOTO K = m M3 ro MCTMHHOCTH MPU
n =k ClelyeT UCTMHHOCTb M MpHn =k + 1,70 yTBepKIeHHe
MCTHHHO JU15l BCeX HATYPATBHBIX 1 > m.

'Memod mamemamuueckoii uHdykyuu

MeTofioM MaremaTMuecKoil MHAYKUMM HasbiBaeTcsi crocoG
JI0KasaTeIbCTBa MATeMATMUecKuX yYTBEKACHMA C MOMOWIbIO
MPMHIMIA MATEMATHUECKOi MHAYKUMM. ITOT €rocoG coCTOUT B
caefIyiomem:

1. TlpoBepsieTcss MCTUHHOCTb YTBepKaeHus A(n) npun =m -
Gasa undykuyuu.

2. Jlns moGoro HaTypaabHOrO umucia k = m JONMyCKaercs, uTo
yTBepXIeHN e A(n) UCTMHHO TPU n = k, M JOKA3HIBAETCS, UTO
TOT/Ia YTBePXK/IeHUe MCTUHHO MTIPU n = k + 1 — waz uHdykyuu.

Ecam o6e yacTyu J0Ka3aTe/beTBa NPOBEJIeHbl, TO Ha OCHOBAHUM
NPUHLMNA MATeMATHUECKO/ WHIYKIMH [e/iaeTcs BHIBOJ, UTO
YTBep)KIEHMe MCTMHHO VIS BCeX HaTypalbHbIXn =m. B camom
Jlefle, eCM YTBeDKIEHME  MCTMHHO —TpU n =m, To 1O
JIOKA3aHHOMY B lare 2 OHO MCTMHHO M Tpun =m + 1. lazee,
M3 TOMO, UTO OHO MCTMHHO TIDM n = m+1 BbITEKAeT ero
MCTMHHOCTb Mpun = (m+1) +1 =m+ 2. 3arem oTn =m+ 2
nepexoaMmM Kn = m+ 3 ¥ T.J. SICHO, UTO TPK ITOM PaHO WN
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(310 10 wreHoB apudmernueckoii mporpeccnu: a, =3, d =1,
ay=12. Tlo QopMyle CyMMBl n WIeHOB apudMeTHueckoit
nporpeccun S, = 0 HaxomM: Sz = 2210 = 75).

Tlocie /H0GOr0 UMCIa CTUAHMIE 13 9TOM CYMMBI BHIUMTAETCS WHCIIO,
KpaTHOe 3 — BHIUMTAeTCs UMCIO 3 m, Te m — HeKOTopoe
HaTypazbHOe WACo. OcTaeTcs cymma 75 — 3m. Ecm 75 — 3m =
TO 3m = 67, 4TO HEBO3MOJKHO, TaK KaK 67 He ie/mTcst Ha 3. OTBer:
He MOXeT.

) TpUBeueM M3BECTHYIO TEOPEMY O JIe/IeHHH C OCTATKOM:

Kakosbl 6l HM GblIM LieJoe UMCIO a M Liesoe uucio b # 0,
BCET/Ia BO3MOXKHO, ¥ IPUTOM e[IMHCTBEHHBIM CIIOCOGOM, PasieuTh
@ Ha b OCTATKOM: HAWTH TaKue /IBa LEBIX YUCIA q (YACTHOE) M T
(ocTaToK), uto a = bq+ 71, 0<r < |b|.

HCTIONb3yeM OCTATKU WiCes U fefeui Ha 3. TycTh (m,n) —
ctupaemass mapa umcen. Torma m =3q, + r,n=3q, + 1, rIe
@u0277, € Z, 0 < 13,7, < 2. CYMMa CTHpA@MO/i IIaphi paBHa

m+n=3(q +q) + ( +15).
To yC/10BMIO m + 1 ¢ 3, 3HAUNT, U Ty + 7 ¢ 3.
(31ech ONB3yeMcst Te, uTo ect a,b € Zaic, bic, Toa+h:
Orciona cnefyet, uto ecam cymma S=(a+b)ic u oaHo u3
CllaraeMbiX a i ¢, TO M BTOPoe caraeMoe b i c. 3T0 MOTOMY, 4To B
cymme b = § + (—a) 00a CaraeMBIX HALENO I/IATCA Ha ¢).
Tak KaK 0 <r +7, <4, To 1M60 1y +1, =0, 60 1, +7, =3. B

neppoM  cryuae r=r,= 0, BO

Ocratku | 0 1 2
BTODOM C/Iyuae JMeeM BapHaHThI
200 () = (L2)u(21) wm - Ges
Tlannpie | 201 202 | 203 | vyera nopsjka — Bapuanr (1,2).
HiEHE 204 | 205 | 206 HraK, CTMpaloTcs mapsl umcen,

... | umeronpe nappl ocTaTKOB
294 295 [296 | (0, 0)u (1,2). TocMOTPHMM, CKOIBKO
297 [298 209 | T3P MOXeT OCTaTbes Mocie BCex

crupanmit.  CoctaBum  TaGnmuy
Ta61.2.12 (Ta6n.2.12), PacCHONOKMB JaHHBIE

umMea B CTOAGUBI MO MX OCTATKAM
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3=-3k+b,
2=5k+b s
npsMolt 0,B. 3HAUMT, a = 8, TAK  WTO MpAMas L:y -2 =a(x —5)
KacaeTcst BepxHeli OKpYKHOCTH C; IpH a = 8.

Urak, npsmas L NepecekaeT rpadyk I' POBHO B JIBYX TOUKAX

cuerenmst HAXOIMM YI/IOBOH Koo duImenT k

;
npu —i<a<8.
Orger: —I<as<8.

5.3.17
Haiigure Bce 3HAUEHUS @, IPH KXK/IOM M3 KOTOPBIX CHCTEMa
Iyz—x—2= x2=x=2|,
x-y=a
umeeT Goslee IBYX peleHyii.

Pemenye.

Byaem pemats rpaduuecku. PemenusMu (x;y) CUCTeMbl

SBAKIOTCS TOUKM Mepeceuenys rpaduka I' NepBOro ypabHeHs ¢
psIMOiE L: x —y = a & y = x — a. TpeOyeTcs HaiiTi 3Havenus a,
TIPH KOTOPIX MMeeTcs Goee ABYX flepeceueriii.
KBazipaTHiii Tpexwien x? — x —2 uMeeT KopHH x=—1ux =2,
TaK uTo X2 —x—2<0 mpu —1<x<2 M x2—x—220 npn
x<-1u x22. M03TOMY NepBOe ypaBHeHHe PABHOCHIBHO
COBOKYNHOCTH

-1<x<2, -1<x<2,
{yz—x—z -2 +x+2, [xz—znyz
x < -1, S X < —
x22,
= IR e
{ -1<x<2, 1 f1<x<2
X —2x+1+y2=4+1, (x*ﬂ)zty
x <1, oy
x22
P,
b7

Ero rpauk T (puc.1.13) COCTOMT U3 JBYX KYCKOB OKDYKHOCTH
pamtyca V5 ¢ uentpom (1; 0), PACMOOKEHHBIX B Holoce
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C ocTatkam (0, 0) MOXHO cTepeTh 10 Map Wice, OAHO WHCTO
€ ocTaTKOM 0 He MOXeT GbIT

Crepro. € OCTATKaMM o

(1,4) moxHo creperb 21

napy. C octaTkamu (2,3) 53 | 54

MOXHO cTepeTb 21 mapy, | Mammsie | 55 | 56 [ 57 | 58 | 59

OJIHO UMCIIO C OCTATKOM 3 | uycpa | 60 | 61 | 62 | 63 | 64

He MOeT GhiTh CTepTo.

Ecnu JI0/DKHBL - OCTAThCs. 150 1151 152 153 152

Ba waCna, TO OHO U3
HHX ¢ ocTaTKOM 0, Apyroe

155 | 156 | 157 | 158

¢ ocratkom 3. IIycTb 570
uncna  a=5¢,+0 u
b=5q,+3 . Eoum la—bl=45 10 |5(q;—q,)—31=45 =
5(qs — q2) — 3 = F45, T.e. 5(qy — ) = —42 i 5(q; — ) = 48 .
Ho —42 11 48 He JieNiiTcsi Ha 5, I0ITOMY OTBET OTPHIATe/bHBII.

) 3 IIpe/IbAYIEro MyHKTA 3HAEM, UTO Ha JI0CKe OCTATHCh ABa
uMCIa, MMelolMe NIPU [iefleHii Ha 5 ocTaTku 0 ¥ 3. [osTomy
JMeeM J[Ba BApUAHTa 1) BbIGEpEM B TAG/HILe MAKCUMATBHOE WMCIO
© 0CTATKOM 0 ¥ MMHMMA/IbHOE UMCIO C OCTATKOM 3. Tomyumm
uacTHoe % 2) BhiGepem B Tab/mMle MaKCHMaTbHOE UHCIO C
OCTATKOM 3 ¥ MMHMMaIbHOE WMCIO ¢ ocTaTkom 0. Iomyunm
uacthoe 2. Tak Kak 2= > 2%, 10 BhIGHpaeM HanGorbiiee sHaveH e
155

EN
Orser: a) Her. 6) Her. B) %

IMpunmeuauie. B cGophiKe oTseT a) «MOKeT» HeNpaBHIbHbI.

Ta6n.2.17

Bapuant 28
KoHeuHas BO3DACTAIOMAS TOCIEOBATEAHOCT @y, az, ..., @y
COCTOMT M3 n >3 HATYpaTbHBIX WHCEN, TPHUEM TIpH BCeX
HATYPAJILHBIX k < 1 — 2 BHIIO/HEHO PABEHCTEO
3042 = 5ax41 — 20,
a) llpuseayTe NpuMep TaKoit NOC/I0BATEALHOCTH NPU N = 4.
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Ha puc.1.15 rpaguk T H30OPAKeH CIVIOWHBIMM MHMSMIL
Wy S g -

Puc.1.15

OTMeTHM, UTO B TOUKe Tlepeceuenusi C apaGobl MMeIoT oGuIyio
KacaTenbHylo. B caMoM Jiefle, YIZI0Bo#i K0a(h(UIMEHT KacaTenbHoi
K napaGonie y = —x?> +x+ 18 Touke C = (1;1) paBeH 3HaUCHUIO
npou3BOIHOM  y'(x) = —2x+ 1B TOuKe x = =y'(1)=-1.
VpaBHeHue KacaTelbHOM MOXKHO HaiiTu B Buge y = kx +b.V Hac
k=-1,x=1y=1 Tk uro mveem 1=-1-1+b 2b=2
TlostromMy KacaTenbHasi MMeeT ypaBHeHMe y =-—-x+2 . OHa
MeprieHIMKyASpHA  TIPAMOH  y = x (COTMacHO  YCTIOBMI0
TepNIeH/MKYSPHOCTI: TIPOM3BE/IeHIe YITIOBBIX KOIUIMEHTOR
paBHO —1). B CWIy CHMMETPMUHOCTH MapaGoa OTHOCHTENbHO
npsmMoit y=Xx 9Ta Ke mpsMas y=-—x+2 sBIsercs
KacaTelIbHOli K mapaGorne x = —y? + y + 1.

TpsMas L: y=—x+a  NPOXOWMT uepes TOuKy (a;0)
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apanenbHo NPSIMOi AB:y = —x + 1 ¥ KacaTelbHO# y = —x + 2.
TIpu BO3PACTAHMM 3HAYEHHS @ OT —0 O +00 OHA IIAPAIENHO
CIBMraeTCs BIIPaBo.

Tlo pHCYHKY BUIMM, UTO IBUTAsiCh BIIPABO 10 MOJOXKeHHs AB,
OHa mepecexaeT rpaduk I' B OHO TOUKe (IlepeceKaeT MpsMyio
y = x). [Ipsimasi AB nipoxoamt uepes Touky (1;0), Tak uTo npsiMasi L
coBrajaer ¢ Heil npu a=1. B 5ToM NOMOKeHMH mpAMast L
nepecekaer rpaduk I' B GeCKOHEUHOM MHOXeCTBe TOuek (310
MHOKECTBO TOUeK OTpe3ka [AB]).

Mprt 1<a<2 npsMas L, HAXOMSICh MeXAy MpsMoit AB
KacaTeIbHOl, TepecekaeT rpaduk I' B Tpex TOUKAax (IlepeceKaeT
npaMyIo y = x u 06e napaGorhi).

Tlpy a = 2, B NONOXKeHMM KacaTelbHOM 1 Ja/Iblle MMeeTcsi OHO
Tepeceuenye.

3HaunT, Goree ABYX nepeceueHnit uMeeM nmpu 1 < a < 2.

Orper:1<a<2.

5.3.19
HaiifyTe Bce 3HAeHs a, U KaXIOM 13 KOTODBIX cUCTeMa
YpaBHeHuii
x% + |x% = 2x| =y + |y - 2y,
{ x+y=a
umeeT Gosiee IBYX pemeHii.

Pemenmue.
Bynem pemarb  rpaduuecku. I'%s
Pemenusmi  (x;y)  CHCTeMbl

SBASIOTCS  TOUKM  TepeceueHns
rpaguka T TepBOro ypaBHeHus c
npsAMoii L x+y=a &y=-x+a
TpeGyetcss HaiiTi 3HaueHus a, Ipy
KOTOpbIX ~ MMeeTcs  Gosee  JIBYX
nepeceuenuii. v ¥

3aMeTHM, UTO ypaBHeHMe MMeeT Puc.1.16
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1. 3agaum ¢ mapamMeTpoM

1.1 3agaun mynkTa 5.3 «YpaBHeHNA M HepaBeHCTBA C
napamerpom» u3 coprmka H.B.Slmero EF3 2019

5.3.1
HalijuTe Be 3HAUEHNSt aPaMeTPa a, TP KakJIOM 3 KOTOPBIX
MOJIY/Tb A3HOCTH KOpHe#i ypaBHeHust
x?—15x — 14 +a> —10a =0
PUHUMAET HaNGObIlee SHAUEHe.,
Pemennue.
JIMCKpMMMHAHT
D =225 — 4(a® — 10a — 14) = —4a® + 40a + 281,
Kopuu
M %(15: V—4a? + 40a + 281),
JCKOMast BeluiHa
Ix; — x,| = V=4a? + 40a + 281.
Kak M3BecTHO, KBaApaTHbI/ TpexuneH At?>+Bt+C npuA <0
npUHMMAT Hauonbliee 3Haende mpu t=-—1. V Hac A=
—4,B=40, 3HAUNT TIOJKOPEHHOE BHIAKEHME TPHHHMAeT
HauGonblllee 3HaUeHMe TP a 2 =5. 910 3Havenue PaBHO
—4-25+ 405 + 281 = 381. Tlo3TOMY |x, — x,| UMeeT HauGoMbIIeE
3HaueHue V381 npy a = 5 (He GblIO HEOGXOAMMOCTH MCCIIE[I0BATh
3HAK TIOJKOPEHHOTO BBIDAKEHMsI, TAK Kak ero HanGorbliee
3HAUeHMe 0KA3a/10Ch TIONIOKUTETbHBIM).
Orper: a = 5.

53.2
HaiiiuTe Bce 3HAueHMs MAPaMeTPa a, PU KAKIOM M3 KOTOPBIX
ypabHenue
V3x—a =x-3a
MMeeT KODHM, M YKAXUTe KODHH YPaBHeHMS ISl KaXIOro U3
HallZIeHHbIX SHACHMU a.






image181_62de605e233df600066ce5f4_jpg.jpeg
MOTYT GbITh PABHBIMM He Golee ueM MpH JIBYX HOMepax k # m.
TI05TOMY MOIYT BCTPEuaThesi TOJBKO Maphl OJMHAKOBBIX WIEHOB
MOC/eIoBaTebHOCTM € PasHbIMM ~ HoMepamu.  Hukakoe
HATYPAJIbHOE UNCIIO @ HE MOKET BCTPETHTBCS TPH Pasa.

8) Hajo nosoGpath noc/ie0BaTeIbHOCTh HATYPAIbHBIX uMCen
(1), YyHOBIeTBOPSIOWMX HepaBeHcTBaM 10 < a, < 99, c
HanGOMBUMM  KO/MUECTBOM WIeHOB n. Jlisi 9TOro J0CTaTouHO
BLIGPATH MepBble /IBA WIEHA @ M a,, TO €CTh NAPaMeTPhl ay i by B
(opmyre (1). TeoMeTpuuecku 5T0 03HauaeT MOAOGPATH TAKYIO
napaGony (2), uTOOBI BCe ee TOUKH ¢ KOOpAUHATaMM (k, ay) TIpH
k=1,2,..,n oKasanuch B moaymoioce Pix=1,10<y <99 n
uTOOBI TAKMX TOYEK ObUIO HAaMGO/IblIEe KOMMUECTBO n (PUc.2. 6).

3aMeTuM, uTO QYHKIMS (2) MpH BCeX LeMbIX 3HAUEHMSX
aprymenTa x = k € Z umeer ue/ible 3HauenHus. JleficTBuTebHO, 110
YCI0BMIO 3amaun a,, ;€N = b, =a,—a,€Z M TmoTOMy B
BBIPAKEHUU y(k) = ;kz + (b, - )k +(a;—by +1) TpeTbe
cnaraemoe (a, — by +1) €Z. CymMMy mnepBbiX [BYX C/araembix
TpesiCTaBUM B BUie k (';(4- B ) = w Ecam k € Z ueTHoe ,
TO HOC/Ie €ro COKpAIeHMs Ha 2 TOMYUAETCsl POU3BEICHHe LeTbiX
untcen. Ecmm k HeuetHoe, 10 k — 3
ueTHoe M MOTOMYy k —3 +2b,
ueTHoe, TaK  uTo  moCAe
cokpamenns k—3+2b, Ha 2
TOXe NIOyuaeTcs Npou3BesieHe
uenbix wicen. Cref0BaTeNbHO,
y(k)€Z.

Mroxectso Touek (k; y(k)) ¢
wenbIMK  KoopmMHaTamu k, y(k)
HasoBeM duckpemHoil Tapa6osoit
(nar. discretus TpepbIBUCTBI,
NpephIBHBIA), a CcaMM  TOUKM
( kyk) ) - ee ysamu.
MHo)ecTBO Y3108 (K, @), TPeICTABISIONMX [0C/IOBATEABHOCTh
(@), SIBASILTCS YACTHIO IMCKPETHOI napaGoibl.

Puc.2.7
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Pemenye.

7 75 7(243) 14421

a) Mower, Hanpuep, = = 2% -
157 195 e - 9176
a=14,b=19,c=21,d =76.

6) Tpexnonoxum, uto S5-11 = S+5. Torma, mpusens K
O6lieMy 3HAMEHATeMo, MpUPABHSB WMCIMTENM M MpUBEAS
TOJI0GHbIE WIeHBI, TOMYYNM
10abd + 10bcd = b?c +ad?> &  10abd — ad® = b*c — 10bed &
ad(10b — d) = be(b — 10d).

To yenosmio 10 < a,b,c,d < 99. Tlostomy 10b —d = 10-10 — 99 >
0,b—10d <99-10-10 <0, TaKk uTO JeBas M MpaBas uYacTu
TOC/IE/IHET0 PABEHCTBA MMEIOT NPOTMBONIONOKHBIE 3HAKM, UTO
HEeBO3MOXHO. OTBET: He MOXeT.

B) Mcnombsys yciosus a>3b M ¢>6d , mocTapaemcs

TI0/TyUHTh HEPABEHCTBO BH/A
ate

L5 (),
e f(d) - HeKoTopoe BbIDAXeHMe, COfepXallee KpoMe uicen
ToNbKO OfiHYy GykBy d. Ilocie 3TOro, mMo/ib3ysich OrpaHMYeHUeM

ate
d 2 10, IpHIIeM K HePABHCTBY = > m, TJle m — HEKOTOpOe WHCII0,

KOTOpOE, GyJleM HaeAThs, OKWKETCH HANMHBUIM SHAUCHYEM

ate
oo 5.

‘TaK KaK JJaHHble UMCIa Liefible, TO HepaBeHCTBa a > 3b u ¢ > 6d
DPABHOCHTLHBI COOTBETCTBEHHO HepABEHCTBAM

a23b+1nc26d+1. )

113 niepBoro HepaseHcTsa uveeM3b +1<a=3b+1=99=b =%,

2970 PABHOCHTLHO HepaBeHCTBY
b<32. @
Hcrionbayem HepasencTsa (1):
ate  3b+1Y6d+1 _ 3bteds2
wdZ " brd brd
Jlisi MCTIONb30BaHMS HepaBeHCTBA (2) pasoGbeM ApoGb Ha /B
ClaraeMBIX TaK, uTOGLI MepBoe He COfepXato b, a BTopoe
COJIEPKAIIO €r0 TO/ILKO B 3HAMEHaTese:
sbredsz _ 3biad sadsz _ g 3dsz
b+d b+d b+d "
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NpoBeeHHO/ OMepauMi Ha JIOCKe OCTatoch 30 —n uiucer,
YMeHbILICHHBIX B 2 Pasa. 3HAUNT, CYMMa OCTABLIMXCA UHCEN PaBHA

- Mo ycroBMio uX  cpe;Hee  apudmeTiueckoe

/(30 = n) > 14. 370 HepABEHCTBO BEPHO NPY BeX n > 24— a
Tak Kak n € N, To nipu Beex n 2 25. [Ipumem n = 251 nonﬁepem 30
VCXOJHBIX UuCest, 25 13 KOTOPHIX €/IMHHIIbI. B KauecTBe 0CTalbHbIX

5 (HecTMpaeMbIX) umces ¢ CyMMoii 210 — 25 = 185 BO3bMeM UMCIO
185:5 = 37.

218-n

TIpoBepuM, UTO MCXOHBIN HaGop 25 eauHuL, naTH umcen 37
VIIOBETBOPSeT yC0BUSM 3azaui. CpejHee apudMeTHUeCKoe STHxX

210
uncen papHo - =7.Tloczie onepaumu cpefiHee apudmeTiueckoe

18,5 > 14. OTBeT: MOIJIO.
510

n
/(30-n) <13 & 2, Ho B

s
HHTepBae (m m)uerr HATYpA/IbHBIX uices. OTBET: He MOTJIO.

B) UTOOH Y3HaTh, NDH KAKOM n Cpeliee apHOMeTHECKoe
210-n

ocrapumixes Ha pocke wicen A =22"/(30—n) umeer

HAWGOTbllee SHaveHMe, DA30CEM ero Ha ABA CTATAEMBIX TaK,

uT0Gbl OIHO HE COMEPXKA®Oon, a APYroe COJEPXKan0 ero TOAbKO B

snamenatene:
210-n n-210 _n-so-180 _1_ o0
S0 —n) = =

OCTABIIMXCSI UHCe PABHO

6) Mo ycnosuio 12 < 2%

2

2030 2m30) 2 n-a0’
Teneps BWIMM, uTo A MMeeT HauGolbllee 3HAuUEHME TPU
HanGobIIeM BO3MOKHOM n. Oterum BemuiHy n. 1o yeiosiio sce
MCXO[IHBIE UMCIA He MPeBocxoisT 40. 3Hauwdt, cymma 30 -n
HECTUPAEMBIX ucell He MpeBOCXOMMT (30 —n)40. Tak Kak oTa

CywMa paswa 20—, T0 MMeeM Hepaenctso  210—n<

(30 —n)40. Otcioma ciieayer, uTo n <§_ zs— Tak Kak

n€N,Ton < 25., T0 ecTh HauGo/blllee BO3MOXKHOE 3HaueHue n—
9T0 25. 3HAUMT, ecnu A uMeeT HauGoTblllee 3HAUEHME, TO MU

n=25 A=222/30-25)=185. Kak sugwo u3 m. a),
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Puc. 131

JlesiaeM BBIBOJI: CUCTEMA MMeeT POBHO OJIHO WM IBA PelIeHUst Tpu

a<-10,-9<as<-2,a23.

Orser: a € (—; —10) U (=9; —2] U [3; +0).
TMpueuanue. B cGopimke B oTBeTe He yKasan HHTepBan (—oo; ~10).
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MaHUP 3HAET, YTO POTY MOXKHO TIOCTPOMTD 110 HECKO/ILKO Uel0BeK
B PSZI TaK, YTO B KWKAOM psily OyJleT OIMHAKOBOe UMCIO COMIJAT,
Gorbliiee 7, ¥ IPH STOM HU B KAKOM DSLY He GYeT COMIAT U3 JIBYX
Pa3HbIX B3BOJIOB.

a) CKOZbKO CO/IJIAT B NePBOM B3BOJIe M CKO/IbKO BO BTOpoM?
TIpuenuTe XoTs Gbl OIMH NIPUMeEp.

6) MOSKHO /11 TOCTPOUTH POTY YKA3aHHBIM CTI0CoGOM 110 11 co-
JIaT B OJIHOM Psifly?

B) CKOBKO B POTE MOKET GbITh CONAT?

Pemenmue.

COIMacHO yCIOBMIO, [BA B3BOAA MOFYT GbITh TMOCTPOEHBI
otensHo. Tak u GyzieM cuntats. [ycTh @ - YWACIO CONIAT B TIEPBOM

B3BOJIe M b —umcII0 conjar Bo Bropom B3soze. Torna
{50 <a<b
a+b <120
Yuemo conIaT B OJHOM psifty 0603HauMM k (110 YC/I0BMIO k > 8).

Ompe/ie UM rpaHMLIbI SHAUCHWH a U b.

Cpasy BuaMM, uTo a >51. U3 HepaBeHcTBa 120 >a+b ¢
yuetom yciosusi b >a monyuaem 120 > 2a & a < 60, T03TOMY
a < 59. CneioBatenbHo, 51 < a < 59.

Tak kKak b>a, To mno KpaiiHeit mepe b=52. M3
HepaBeHCTBA b <120 —a C yueTOM HepaBeHcTBa —a < —51
nonydaem b < 69, noatromy b < 68. CiiefioBaresnbHo,

52<b<68.

HaiijieM BO3MOXHBIe BAPHAHTHI 3HaueHyii a ub. JIis sToro

3aMeTnm, uTo

b-a<68-51=17,

TO €CTh YHCIIO COIIAT BO BTOPOM B3BOJIE MOKET NPEBBILIATh YUCIO
CONJIAT B NIEPBOM B3BOJIe He Goriee ueM Ha 17. A Tak Kak OCTaBbl
B3BOZIOB OT/IMUAIOTCS TONBKO LEMBIM WUMC/IOM PSIOB, TO 9T
03HAUaeT, UTO B OJHOM PSiy MOXeT GbiThb He Gonee 17 conjat:
k <17. Teneph MPOCTO PACCMOTPHM 110 TOPS/IKY BCe SHAUCHUS
8<ks<17.

k = 8. Hazio noj106paTh 3HaueHye a, KPaTHOE 8 (UHCIO COMIAT
B3BOJIA JIOJDKHO JeIMThCs Ha 8 Haleno), K Hemy nofoGpath
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muparamu: S, (1<k <n)- uMci0  AyKaToB IS MMpata  C
HOMepOM k.

Bbiiennm B cyMMe S MaKCMMa/IbHOe cjlaraemoe, KpaTHoe 3 (B
CBA3M C HATMUMEM MOHeT o 3 Aykara).  COIZIaCHO Teopeme O
JIeTleHuH C OCTATKOM

(KaKoBbi Gbi 1yt GbUli Le710e YNCAO @ H Uen0e weno b 0, Beerta
BO3MOXKHO, Jt TIDHTOM €JMHCTBEHHBIM CTIOCOGOM, PA3IEMMTh a Ha
b ¢ oCTaTKOM: HaliTi Takie A1Ba LEIX MCTA q (YACTHOE) M T
(ocTatoK), yT0 @ =bq+7, 0<r < [bl)
UHCIO Sy, e/IMHCTBEHHBIM 00PA3OM NPE/ICTABSETCS B BUJIe
Sk = 3Gk + 11, THE G520, 0S 1 <2
OCTATOK rj, MOKHO BbIJIaTh TOMIBKO OJIHOAYKATHBIMM MOHETaMH (OT
0710 2 MOHeT). 3¢, IyKAaTOB MOKHO BbIATh JH00bIMI MOHETAMM.

BO3MOXKHOCTb HAMEUEHHOTO PACTIPE/Ie/IeHsi MOHET 3aBUCHT OT
KOJIMYECTBA OJHOAYKATHBIX MOHET, HeOOXOMMBIX /IS BbUIAuM
CYMM OCTATKOB 7. DTO KOIMUECTBO HauGo/biliee, KOTJA Bee
OCTATK 13, paBHBI 2. ECAM TIPH 9TOM Bee 60 OZHOXYKATHBIX MOHeT
MILYT HA BBIZIAUY CYMM OCTAaTKOB Ty, TO

60=r+ 1+ .t ry=2n > n=30.

Ecom kommuecTBo mupatoB n < 30, TO peanusyetcs moGoe
pacnpezieerue. MOXHO IOCTYNUTD Tak.

CHauala pPasfiaioTCs CYMMBI  OCTATKOB 7 — JUIS 9TOrO
OJIHOJYKAaTHBIX MOHET XBAaTUT NpH MoGOM packiajie (4acTh TaKMX
MOHET MOXET 0CTaThCst). OCTABIINECS CyMMbI 3q; KDATHbI 3, U1 MX
BbIJIAUM TIOMAYT Bce TpPeXAyKaTHble MOHETbl M OCTaBIIMECH
OIIHOZYKATHbIe (KOTOPbie MOXHO FPYNIMPOBAT 110 TPH).

Jlio6oe pacnipeiefieie peamayeTcs Takke Mpu n = 31. MOKHO
nocTymuTh  Tak. CHauaza JIKaThl PACIpefensiorcsi MKy
TepBbIMM 30 MMPATAMH, KaK ONMCAHO BHILE — BHUIAIOTCS CYMMbI
$1,82,..,530.  Tlocne aTOTO OT OGWEro KOMMUeCTBA JAYKATOB
Sy + Sz + ..+ S30+ S3; OCTaeTcs S3; AYKATOB (HEBAXHO B KaKMX
MOHeTaX) — 107151 31-T0 upaTa. OHa eMy ¥ BBIIAETCS.

Ecim n > 31, To KAIMTaH He CMOXET BHIIONHUTD CBOIO 3a/auy:
€My MOXKHO ME/VIOKHTb HEBBITIONHUMOE PACTIPE/ie/ieH e IYKATOB.
TlycTh o1 31 IMpATy BBIIACT 110 2 lyKATA, 3 OCTATBHBIM — KAK XOUeT.
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o
A
y=alx-3|

Puc.1.5

KOTODBIX PACTIONOKeHa B yIjie x > —2,y > 0, Apyras — B yrie
x<=2,y<0.

U3 puc.1.5 (B KOTOPOM MAcIITaGhi HA OCAX 110 HEOBXOIUMOCTH
MCKaKeHBI) BUIUM, UTO TIPU a € (—00;0) BCSI «FaKa» y = alx — 3|
DAcrioNoKeHa HIDKe 0cH aGCLACC (KPOMe BepIIMHbI), /IeBbli yd
IepecekaeT rMmepGoly B ONHOM TOUKe, a MpaBbiii Myu He
IlepeceKaeT — Ha IPOMEXKYTKe [0; +co0) HeT KOpHei.

TIpy a = 0 rajka COBMAJIaeT C OChI0 AGCLCC U He MepeceKaeT
rHmepGoNy — KOpHii HeT.

TIpu a > 0 npasbiii 1yu Beerjja nepecekaer runep6oay B OHOM
Touke. Korzia 3HaueHMe a HAUMHAET BO3PACTATD OT 0, NeBbIii Yy,
«OTKABUIMCb» OT OCU aGCuuCe, MOBOPAUMBAETCS 10 YACOBOM
CTpe/iKe M TPM HEKOTOPOM 3HAUCHMM @ KACACTCSI TMIepGOTbI B
Touke A. JIo KACAHMSI /Iyd He TIepeceKaeT rurepsoy — uMeeM ofiuH
KOpeHb Ha [IPOMEXyTKe [0; +00) (OT MPaBoro Jayua).
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TM09TOMY BO3MOXKHBI /1Ba BapHanTa: a —b+c¢ =0 ma—b+c=11.
a+b+c=5 a+b+c=5
asprecomeo{f T

B NepBoM clyuae CIOKMB PABEHCTBA, MOMYUMM 2(a + ¢) = 5,4T0
HEBO3MOXHO, TAK KaK 5 HeueTHoe wucio. Bo BTOpOM cryuae
BBIUMTASE PaBeHCTBA TnoAyuum 2b=—6, uro pis uudpsl b
HEBO3MOXKHO.

OTBeT: He cylecTByeT.

B) Hazo pasgenuts fanmble uupbl B JBe rpynmbl mo 4 ¢
CYMMaM¥ x ¥ y TaK, UTOObI BBIMO/JHS/IOCH PAaBEHCTBO x +y = 1+
2+3+4+5+7+ 8+ 9=39.01Ha u3 rpynn GyieT COCTOSATb U3
1P, CTOAUMX B 8-3HAUHOM UMC/Ie HAa HEUETHBIX MeCTax, Apyras —
M3 UMQP HA UETHBIX MECTaX. 3aMeTHM, UTO He MOXKeT ObITh X =y,
TaK Kak MX cymma HeuetHas. IlycTb x >y. Hckomoe 8-3Haunoe
UMCI0 KPATHO 11, TIOTOMY COIIACHO MPU3HAKY JeMMOCTH Ha 11
PasHOCTb x — y KpaTHa 11. BBISCHMM, B KAKMX IPaHMI[AX MOXET
HaXOIMTHCS UMCIO x —y . HauMeHbillee BO3MOXHOE 3HaueHMe
1-5+42-7+3-8+4-9=-19, HauGonbuee BO3MOXHOE
3Hauenne 9 —1 +8 -2+ 7 —3+5—4 = 19. Ha otpeske [-19, 19]
CoZlepKMTCS TpM uMcaa, KpatHhIX 11: 910 —11,0,11. Tak Kak
x—=y>0,70 x -y = 11. U3 ccTembt (” =39 axomum

x-y=11
x=25 y=14.

Tenepb Hazio MOCTPOUTH HAUMeHblllee 8-3HAUHOE UMCIO TaK,
UTOGBI CyMMa P HA HEUETHBIX MeCTaX PaBHSIAch 25, a CymMa
1 HA UETHBIX MecTax 14, uu HAOGOPOT, UTOGI CyMMa WP Ha
HeUeTHbIX MeCTAX PaBHSUIACh 14, a Ha UeTHbIX MecTax 25. UToGbi
uncno GbI0 HAMMEHBIIMM, HA0 HAuMHas c/leBa ToxGMpaTh
MMHUMaJIbHbIE IMPPDI.

Bynem HagmesiTbesi, uTo HauaB uucio ¢ uudp 1, 2, cMoxem
HOMYUMTh pesyabTat. TIpi TaKOM Hauaje cpasy oGHAPYKMBAETCS,
UTO CyMMa LMP HA HEUETHBIX MECTax He MOXKeT paBHsITbcst 14. B
CamMoM JieJle, ec/v Ha 3-e MecTo MOoCTaBUM JII0GYI0 M3 OCTABLIMXCS
widp 3, 4, 5, 7, 8, 9, To 106aBIeH e CyMMBI OCTABIIMXCS BYX 1P
Ha 5-M M 7-M MeCTax K MOMyUeHHOH cymMe wip Ha 1-M ¥t 3-M

3Haunt, 160 {
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Tpueuante. TIo YMOTHAHIIO NPEATIONATAETCA, 4TO 1 B NIYHKTaX 6) M B) pedh
WIET TOKe O HATYPATbHbIX WHCAaX.

Pemenmue.

OTMeTMM CHauyana, YTo JBY3HAUHOE UMC/IO m M TPexsHauHoe
UMCIO N XapaKTePU3YIOTCS  COOTBETCTBEHHO — HEDABEHCTBAMM
10<sm <991 100 < n <999,

Ellle 1CI0/Ib3yeM M3BECTHYIO TEOpeMY O JlelleHUH C OCTaTKOM:

Kakosbl Obl HM ObLTM Lenoe UMCIO @ M Lenoe uucio b # 0,
BCeT/Ia BO3MOXKHO, ¥ TIPUTOM e[IMHCTBEHHBIM CTIOCOGOM, Pa3ienuTh
@ Habc OCTATKOM: HAliTH TaKue /IBa LETBIX YUCTA q (YACTHOE) M
(ocTatok),utoa =bq+r, 0<r < |b|.

13 570/ TeopeMbI CIefTyeT yTBepKIeHue:

JZlsa yenvix uucna a' u a” umeiom 00uHaKosvle ocmamxu npu
denenuu Ha HamypasHoe wucno b mozda u mosko mozda, kozda

PpasHocib mux utcen Haveao deaumcs na b (a' — a” : b).
(JlokasaTenbCTBO. CHaviania BCHOMHHM, UTO ecit a,b,c € Z,aic, b
¢ T0a+bic.OTciona crenyer, uTo ecan cymmaS = (a+b)icn
OO M3 CArAeMBIX aic, To W BTopoe craraemoe bic. 910
OTOMY, 4T0 B CyMMe b = S + (~a) 06a CaraeMbIX Halleno AerATCs
Hac.Ilyctb a' = bq' +1',0 <’ <b, a” = bq" + 7,0 < r” < b. Ecnu
r'=r",10a'-a" =b(q' -~ q"), 70 ectb a’~a” i b. OGpatHo, ecin

a'-a" b, 10 b(q'~ q") +(" ~ 1)} b,noaroMyu 1 1" i b. Ho
~b<r'-1"<b,

a Ha MPOMEXYTKe (~b,b) TOTbKO OZHO WMCTO 0 AeTHTCS Ha b

Hauen0. 3HaunT, 1’ — " = 0= 1’ =1").

Toatomy ycoBue «(n + m)?u n JalOT OJMHAKOBBIN OCTATOK MPH
nenenyy Ha 200» MOXHO 3anucaTh B BUe

((n+m)*=n?): 200 & 2 m
a) Tpim =16 mveem (1) =220 7y W e 7 910
YC/I0BHe BHITIONHEHO, HAIPUMED, eCiu n + 8 = 25, o SR
(17 +16)? = 172 = 800 : 200).
6) Us yenopns 20 D€z caenyer, uto n+8:25 (TaK Kak

$25). 3uaunt, n 4 8 = 25k npu wexotopom k € N, 1 oTa0za
5k —8. Tak Kak 100 < n < 999, T0 100 < 25k —8 < 999 &

»
2997 " Jins k € N MMeeM pPABHOCHIBHbIE HEPABEHCTBA

~(n )
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Kak M3BECTHO, OCbI0 CHUMMETDUM MapaGofbly = ax? + bx + ¢
»
CAIYKAT  MpSIMAst x = —3-. ITO 3HAUMT, UTO €CIH TOUKM Xy M X;

pacronoerns  cioerpuo  omocuemio  Toukn —

(PaBHOOTCTOAT OT Hee), T0 y(x;) = y(x;).B obmem ciyuae y3bt

JMCKPETHO! MapaGo/ibl MOTYT PACTIONAraThesi He CHMMETPHUHO

OTHOCHTENbHO OCH NTapaGO/IbI 3-3a TOTO, UTO Le/Ibie TOUKH Ha 0CH

OX PacrionaraioTcsi He CUMMETPUUHO OTHOCHTENHHO TOUKM —zin
1 s_b_s3

=y
177 T

S-b. Uncroi-b
HaXOIUTCS Nocepe/iuHe Mex1y CoCeIHMMM LeIbIMU unuciaMmu

m=1-b, u m+1=2-b, (puc2.8). TooTomy wuembte wumca
MOIYT ~DACHONaraThcs CHMMETPHUHO —OTHOCHTENbHO  uMCIa

(prc2.7). Ho B Hamem cryuaea = —byn

3

OCbI0 CHMMeTpUMM  SIBASeTcsl TpsMas x =

_— 7y

0 4

y(m—2) = y(m+3)

ml

ym) =y(m+ 1)

Puc.2.8
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|2x2 —3x—2| =a—2x2 —8x
160 He uMeeT pelleHuii, 1UGO MMeeT eIMHCTBEHHOE pellieHHe.

Pemennue.

PelraeM rpaduteckis. 3amiiieM ypasHeHe B Bie [2x% — 3x —
2| + 2x? + 8x = a. KopHsIMM ypaBHeHHMsI SIBISIOTCS aGCLMCCh TOUEK
nepecevenns rpaduka I, pyHKuwM y = f(x) = [2x% — 3x — 2| +
2x? +8x C TOPU3OHTA/IbHON MpAMOl y = a. TpeGyetcss Haittn
3HAUEHNA a, U KOTOPBIX /MO0 HeT Mepeceueryii, 1160 UMeeTcs
eZMHCTBeHHOE Tepeceuenue.

KBagpaTHblii TpexwieH 2x? —3x —2 UMeeT KOPHU x =

2, Tak uTO

|2x? =3x—2| =2x?=3x—2  mpu xe(—m.
|22 = 3x — 2. _—2x1+3x+2npuxs[ ,z].
Tloaromy y = f(x) =
2x1—3x—2+2x2+3x=4x2+5x—anuxe(-m,

—2x?+3x+2+2x* +8x =11x+2npu x € [-

TpadmK I COCTOMT M3 /1BYX KYCKOB MapaGorbi y = 4x? + 5x — 2,

-k

Puc.1.6

PACTIOIOKEHHBIX ZIeBee NPV x

1
—2u npasee npamofi x = 2, u
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(3Pl C=(-Li-Dua=Ci- Pl

2

2

KycKi T1epeceKaioTcs B Hauazie KOOPAMHAT H B TOUKax B =
s

WE= (=%} nanpavoiia=—1.

TIp pasibIX 3HAueHUsX k pAMas a = k niepecekaeT rpaduk
PAsHoe WO Pas 1 COOTBETCTBEHHO HMeeM PA3HOE WHCIO KopHei.

U3 puc.1.37 BumuM, uto mpsMasi a = k mepecekaer rpauk
POBHO ueThlpe pasa, KOIZA OHA MPOXOAMT MEXAY TOUKOi C
HAUATOM KOOPIMHAT, a 3aTeM MEXIy HAUAIOM KOODAMHAT K
TouKofi D (IpOX0Ast uepes cami Toukyt C i D 1 HAUAIO KOOPAHHAT
nepecekaeT Tpu pasa). [To KoopayHaTaM Touek C U D BUIMM, UTO
npsiMast @ = k IPOXOUT Yepe3 TouKy C 1 D COOTBETCTBEHHO TIpH

. CllefloBaTeNlbHo, POBHO 4 KODHS MMeeM mpi

M) u(o: )

OtBer: - = <a<O0wmo0<a<=
o )

Bapuant 35
HaiijuTe Bee 3HAUeHMS @, IPH KaX/IOM 13 KOTODBIX YPaBHEHMe
[logos(x*) — a] = [logos x + 2a| = (logos x)?
JMeeT XOTS Gbl OHO pellieHue, MeHblee 2.
Pemennue.
Tonoxum logesx =t . Torma |2t — a| = |t + 2a| = t%.

TMockonbKy norapudm — obpatumasi (yHKIMsSI (MOHOTOHHAa Ha
poMeXxyTKe (0; +00) ), TO MPH KWDKIOM 3HAUCHMH a MEKIY
MHOKeCTBAMM KOPHeji JAHHOTO YPaBHEHMS M HOBOTO MMeeTcsi
B3MMHO OJIHO3HAUHOE COOTBETCTBHE: KAKIOMY KOPHIO X IAHHOTO
YDABHEHUS COOTBETCTBYET OJMH KOeHb ¢ = logesx HOBOrO
YPABHEHNSL, M KAKIOMY KOPHIO ¢ HOBOTO YPaBHEHUS! COOTBETCTBYeT
OJIMH KOPeHb x = 0,5 JaHHOTO yPaBHeHNS..

KopHio x <2 JaHHOTO YpaBHEHMS COOTBETCTBYET KOpPeHb
t=loggsx > logos2 = —1 HOBOTO ypaBHeHMs. CIeIOBATeNbHO,
HaJlo HAliTV BCe SHAUEHMS a, TIPH KaXJIOM 13 KOTOPBIX yPaBHEHIe

|2t —al — |t + 2a] = ¢? 1)
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BTOpPOE ypaBHeHMe, TOJAYUNM KBAJPATHOE ypaBHeHMe 5x? — 2ax +
a?=100=0. Ero muckpumumant D = —16a®+ 2000 = 0 mpy
a = +5V5. TIpu 9THX 3HAUEHMSX a KBAJIPATHO® YPaBHeHNe MMeeT
@/IMHCTBEHHBI/ KODEHb x 1 TIOTOMY CHCTEMa MMeeT e/IMHCTBEHHOe
pemenye (x;y).  Mrak, npu a = —5V5 npsamas L NpOXoAuT uepes
TOUKM Kacanusi A v B,a npy a = 5V5 uepes Touku Kacauusi C v D
(KOOP/MHATBI TOUEK KACAHMS HAM He HYXKHBI).
Hajiiem eme 3HaueHMsi a, NPU KOTOPBIX NpsiMasi L MPOXOAUT

uepes Touku E u F.
B Touke E = (3; —4) WMMeeM DABEHCTBO —4 = -%(3 —a), s
KOTOPOIO No/yuaeM a = —5.
B Touke F = (5; 0) oueBMiHO a = 5.

13 piCyHKa BUIMM, uTO IIpU a < —5v5 i a > 5v/5 npsivast L He
nepecekaer rpaguk T, mpua =+5V5, a Take npu-5<a<5
TlepecekaeT B J1BYX TOUKaX. [IpH Bee OCTAIbHBIX 3HAYCHUSIX @, TO
ectb ipu —5V5 <a < =51 5 < a < 575 UMeIoTCst ueThipe W TpH
Tlepeceuens.

Orper: —5V5<a<-5u5<a<5V5

5.3.16

Haiimte Bce 3HAUeHMS a, IPM KAKIOM M3 KOTOPHIX CHCTEMA

ypaBHeHHii
x2+5x+y2—y—|x—5y+5| =52,
I y-2=a(x-5)

VIMeeT POBHO /Ba pellleHys.

Pemenmue.

Byfem pemats rpaduuecku. PemeHusmu (x;y) cuCTeMbi
SBASIOTCS TOUKM Tlepecevenys rpaduka I NIepBOro ypaBHeHis ¢
npsIMOiE L: y— 2 = a(x —5). TpeGyeTcss HaiiTi 3HaueHus a, pu
KOTOPBIX MMEETCsi POBHO /IBa TIepeceyeHms.

TlepBoe ypaBHeHMe PABHOCUIBHO COBOKYTHOCTH
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JefiCTBUTENbHO MMeETCsl MCXOIHBII HaGOp Wicer, JUS KOTOpOro
A=185.
Otser: a)Jla. 6) Her. 5) 18,5.

5.6.14

Ha focke Gbulo Hamucano 20 HaTYpaibHBIX uucen (He
06S13aTe/TbHO PAsTUUHBIX), KAKIOE U3 KOTOPBIX He MPeBocxoaut 40,
BMeCTO HEKOTODBIX M3 UuCel (BOIMOKHO, OJIHOT0) Ha JOCKe
HAIMCA/H UMCIA, MeHbLIME TePBOHAYANBHBIX Ha euHuLy. Yucra,
KOTOpBIE 110C1e 5TOT0 OKA3aMCh PABHBIMH 0, C JOCKH CTEP/M.

a) MoIIo /M OKasaThesl Tak, UTO CpejiHee apimeTieckoe
HCeN Ha JI0CKe YBETHUMIOCh?

6) CpenHee apu@MeTHUeCKoe MePBOHAYANLHO HATMCAHHBIX
wicen pasHsioch 27. Morio M cpenHee apugmeTiueckoe
OCTABLIMXCS HA JIOCKE UMCE/I OKa3aThCsl PaBHBIM 34?2

B) CpejiHee apudMeTHueckoe MNepBOHAUAILHO HAMMCAHHBIX
upcen papHsiioch 27. HaiizuTe HauGorbliee BOIMOKHOE SHAUEHIE
Cpe/IHero apudMeTHUecKoro umces, KOTopble OCTAIUCh Ha JI0CKe.

Pemenmue.

a) Hanpimep, ecv Gbuav Hanucarst 1o 10 pas uncaa 11w 1u
€O BCeMMU IPOBEH 9TH AeHCTBUS, To UX CpeHee apupMeTIIecKoe
GbUIO PAaBHO 6, A TIOC/IE ONIUCAHHOM OMepaLyu OHO CTaHeT paBHo 10.

0) ECal a— cpexee. apupMeTHecKoe n icen ¢ CYMMOF S,
B Hawem clyuae a = 27,n = 20, 05TOMY CYMMa BCEX
JAHHBIX uMcen paBHa 27- 20 = 540. ByAyT CTepThl Te eMHMLBI,
KOTOpble GYAYT yMeHbIIeHbI. IIycThb x — KOIMYECTBO TeX eIUHMII,
KOTOpble GYAYT CTepTHI, @y — KOTMUECTBO NMPOUHX YMeHbIIAeMBIX
uucen. Torma cymma Bcex umces, Kpome Oyaymmx Hyseit,
paBHa 540 —x, M 9TMX umcen Beero 20 —x. Tocie ormepamyu
ocTaeTes 20 — x unces ¢ o6ieli cyMmmoli 540 — x — y. HIX cpefee

sio
apupMeTHUCCKO [IOMKHO PABHATHCS 34: 4 oy=

T0a

20-x
33x — 140. [locko/bKY y = 0, T0 OTCIOAA ClefyeT, uTo 33x > 140 &

- 3 4:43, a TaK KaKk x €Z, To x 25. Tenepb 15 y nonyuaem
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MO3/IHO Mbl JoGepemMcsi [0 /11060r0 HaTypalbHOTO UMCAA n, A
T0TOMY laHHOE YTBEPAKIeHIe HCTHHHO /171K BCeX n = m.

Haubonee uacTo 0asofi MHIYKIUM SBASETCS MpoBepKa
eTHHHOCTH A(1), TO €CTh /IOKA3bIBAETCS MCTHHHOCTb A(n) TpH
Bcex n € N.Bomux cayuasix m = 1.

JI0K3aTe/bCTBO MO MHAYKLMH MOXHO NPeJICTaBUTh HATISIHO
B BUJIe NMPUHUMIA JOMUHO. [TycTh KOCTSIKY JOMMHO BbICTaB/IeHbI
B DAL TAKUM 0GPA3OM, UTO Ka/Ias KOCTOUKA, NAjasi, 00S3aTeNbHO
OMPOKIIBIBAET CTEYIONIYIO 33 Hell KOCTOUKY (B HTOM 3aKTOUaeTcs
war uHAyKI). TOTIA, eCM Ml TOAKHEM m — 10 KOCTOUKY (9T0
6a3a MHIYKLMM), TO BCe C/IeTyIolIMe KOCTOUKM B PSTY YIayT.

Tpumep 1. TloCTe[OBATEBHOCTD (a,) 33[aHA PEKYPPEHTHO:
@,=6, a4, =2a,~3n+2.Jl0ka3aTh, uT0 @ , = 2" +3n+ 1
(v PeKyppeHTHOIt (BOIBPATHON) TIOCTIENOBATENbHOCTH KAKbI - Creayiouit
WieH, HaUMHAS! ¢ HEKOTOPOTO, BLIPAXAETCA 110 ONpe/e/IeHHOMY IPaBIAY Hepes
npezsiayue).

JloKa3aTembeTBO.

1) nposepsiem Qopmyry nmpun =
OoHa BepHa (6a3a uHdyKuuL);

2) jomyckaeM, uTo (OpMyla BepHa MpH n = BepHa
(opmynaay = 2%+ 3k +1, u JOKa3biBaeM, uTO (oOPMyIa BepHa
MU N = k +1: @y = 251+ 3(k + 1)+ 1. Pacrmmem k + 1 — it
WieH T0C/IefloBaTeILHOCTH 1O PeKYPPEHTHOM (opMyJIe a iy
2a ; — 3k 2 ¥ OJICTABMM 3HAUEHNE a  TI0 HOPMYZIe, BEPHOI 110
JIONYIEHHIO, 3aTeM NPeospasyeM:

Wy =225+ 3k +1) -3k +2=2%"1 4 3k +4 =21 4 3k + 1) + 1.
Bum, uto opMy/a BepHa mpun = k + 1 (waz undykiyuu).

VC/I0BHMS NPUHIINIA MATEMATHUECKO!H MHYKLMH BBITIONHEHbI,
C/Ie/10BaTe/IbHO, JOPMY/Ia BepHA JUIsi BCeX HATYPAJIbHBIX 1.

Mpumep 2. Haiitu Bce n€N , AN KOTOPbIX MCTUHHO
HepaseHCTBO 3" > 2(n + 1)%.

Pewenmue.

1) Tlpu n=1,2,3 HePABEHCTBO He BHINIOMHSETCS. OHO
BHIIOHSETCS PU 1. = 4 (6asa undyKuyu).

2) Jlnst m0G0ro k > 4 OMYCKaeM, UTO HEPABEHCTBO BEPHO TIPH

ia;=2'+3:1+1
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Puc.1.11 ~ See s

TMpsimasi L: y = -g(x-a) npoxoauT uepes Touky (a; 0). Ipn
BO3DACTAHMM 3HAUEHMSt a OT —o [0 +00 OHAa MapallelbHO
cauraetcs spaso. [py a = 0 OHa POXOJUT Uepes LeHTPBI 06eHx
OKpyKHOCTel: KoopmMHaTH  Touek (0;0) M (8 —4)
Y/IOBNETBOPSIOT ~ YPABHEHMIO y=—%x. A TaK KaK pajuychi
OKPYKHOCTeli  O/IMHAKOBB, TO mpAMas L Kacaercs —oGemx
OKPYXKHOCTei TONbKO OJIHOBPEMEHHO - MPU OJHMX M TeX Xe
3Hauenusix a. Haiilem 5Tu 3Hauemms. VICTIOZb3yeM JUisi 5TOro
ypaBHeHue OKPYXHOCTH C;. [IpsiMast L KacaeTcsi C;, KOTIa cucteMa
ta-a)

e
x24+y? =25

" MMeeT eMHCTBeHHOe pelenye. T1ofICTaBUB y BO
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5.6.10

MOTOK BEpEBKM peyr Ges OCTaTKa Ha KycKM JUIMHON He
MeHbie 115 cM, HO He Gosbiie 120 cM (Ha30BEM Takue KYCKM
CTaHIAPTHBIMM).

a) HexkoTopblit MOTOK BepEBKM paspesanyu Ha 23 CTaHJAPTHBIX
KycKa, CPeJM KOTOPHIX ecTh KyCKH pasHoii miuHbl. Ha Kakoe
HauGo/Iblllee UMC/IO OZIMHAKOBBIX CTAHMIAPTHBIX KYCKOB MOKHO
Gbu10 Gbl PA3Pe3aTh TOT Ke MOTOK BePEBKU?

6) Haliaute Takoe HauMeHbluee uicio l, uTo M0GOH MOTOK
BeEBKM, UIMHA KOTOPOTO Gorbille [ CM, MOKHO paspesaTh Ha
CTaHJapTHbIE KYCKH.

Pemennue.

Tlyctb x — yivHa BepeBku. OHa paspesaetcst Ge3 ocTaTKa Han
CTAaHIAPTHBIX KYCKOB TOT/Ia M TOMBKO TOT/A, KOI/IA €€ HaMMeHbIIast
JUMHa paBHa 115n cM, a HanGO/IbIIIAs JUTHHA PaBHA 120n cM:

115n < x < 120n [¢))
(YC/10BMe paspesaeMocTh).

a)Tak Kak ecTb KyCKM pasHoii JUIMHB, TO TpH n=

23 HepaBeHCTBa (1) OKa3bIBAIOTCS CTPOTHMH:

115-23 <x <120-23.
(B caMoM Jiefle, eclu He Bce KyCKM paBHbi, TO 110 KpaiiHeii Mepe
OIMH KycOK Gonbite 115 CM M JUMHA BepeBKy OKasbBaeTcsi Gombiite
115-23cm, M 10 KpajiHeli Mepe OJMH KyCOK MeHbiie 120 cM ¥
JUIMHA BePEBKY OKA3bIBAeTCs MeHblle 120 - 23 cm).
Ecu paspe3aTh Ha n > 24 OJIMHAKOBBIX CTAH/IAPTHBIX KYCKa, TO VISt
JVIMHBL OHOIO KYCKA - TIOMYU/M HEPABEHCTBA
x 120-23(120-23

n n 24
a OTCIofa CTPOroe HEpaBeHCTBO §<115, TO ecTb MMeeM

OJMHAKOBble HECTaHJAPTHble Kycku. Ha 23  OJMHAKOBBIX
CTAHZAPTHBIX KycKa MOXHO paspe3arh: 115 < ;—z< 120 (amHa E

CTaHjapTHas). 3HAUMT, HaMGO/bllee  UMCAO  OJMHAKOBBIX
CTAHJAPTHBIX KYCKOB, Ha KOTOPOE MOKHO paspesaTh JaHHbili

=115,
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Bapuanr 19

HalijuTe BCe 3HAUEHUS @, MPU KAKIOM U3 KOTOPBIX MOMY/b
Pa3HOCTH KOPHeli ypaBHeHMs

x2-6x+12+a*-4a=

PUHMMAET HaMGOblllee SHAUCHME.

Pemenue.

x,=3+V0-12-a@?Fda=3+V-a +4a-3;
|, = x,] = 2V=a? ¥ 4a - 3.

KeazpaTHbiii Tpexwien —a? +4a —3 NpUHUMAeT HauGonblIee
3HaueHMe Tocepe/MHe MexAy KOpHAMM a=1Ma=3,mpua=2.
3HaunT, |x, — x,| IPUHUMAET HAMGOMbllee 3HAUCHMe MPH a = 2.
70 3HAUEHMe PaBHO 2.

Otset: a = 2.

Bapuant 20

Haiiiure Bce 3HaUEHMS @, TIPU KaKJAOM U3 KOTOPBIX CHCTeMa

12x?+y? = 1] +y* + 4y = 0,
{ y=05c+a

VMIMeeT JIBa WM TPH KOPHSI.

Pemenmue.
Byziem pemath rpaduuecku. JLis nOcTpoenusi rpadyka nepsoro
VpaBHeHUS BOCTIONb3yeMcs TeM, UTO ypaBHeHie Buia |f| =g

{g >0,
a0 COBORYAHOCTA By CETaH g SO B namem
ff=ss
ciayyae  ypaBHenne  |2x?+y?— 1| = —y? —4y  PaBHOCHIbHO
—y?—4y >0,
32 s cat ¢
(COBOKYMHOCTH 225y 2 Y=Y
—y?—4y =0,
2x%+y? — yi+4y.
Tlepenuiuem nepsyio cucTeMy B BUE
—4sy=<o, “Asnal
(2x2+2y2+4y+2 =39 2+ +1)? =5
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OKpYXHOCTH pamuyca Ry = 1 ¢ uentpom C; = (3a+4;a—-2) ¢
OKPYJKHOCTBIO pajiyca R, =3 ¢ LeHTpom C; = (4a + 3;=3).
EJMHCTBEHHOE DelleHMe MMeeT MecTo B C/yuae BHEIIHero i
BHYTPEHHEr0 KacaHusi 9TMX OKPYKHOCTefl. BHeuHee KacaHue
TPOYMCXOIMT, KOTA PACCTOSHME MeKY LeHTpami d(Cy; C,) paBHO
CyMMe paJMycoB, a BHYTPeHHee — KOIJIa OHO PaBHO PasHOCTH
GOIBIIETo 1t MEHDIIEro PayCoB. VUHTbIBAS, UTO
d(Cy; €)= [((Ja+3) - Ba+9)2+ (-3 (a—-2)2 =2 +2,
MMeeM COBOKYITHOCTD YpaBHeHMit
V2aP+2=1+3, _[2a* +2=16,
V2aZ+2=3-1 2a*+2=
OTciofia HaxomUM a = +V7, a = +1.
Otper: a=+V7,a=+1

5.34

HaiijuTe Bee SHAUEH}s IAPAMETpA a, TIPH KAXJOM M3 KOTOPBIX

HEPABEHCTBO

x2—a*(a+1)x+a’<0
JMeeT pellieHusi U MHOKECTBO PellieHHii HepaBeHCTBA COTePKUTCS
B uHTepBanE (<9; 4).

Pemennue.

Kak M3BECTHO, KBaJpaTHUHOE HepaBeHCTBO Ax? + Bx+ C <0
npu A >0 uMeeT pemeHWs TOIJA M TONbKO TOTAQ, KOIZA
KBAPATHbIii TPeXWIeH UMeeT Ba PasTUUHBIX KOpHsL. TIpu 5ToM
MHOKECTBOM pellieHii IBISeTCs MHTepBal MeXK/Ty KOPHAMM.

'V JaHHOTO KBaJIPaTHOTO TPeXuIeHa AUCKPUMUHAHT

D=(a?(a+1)" —4a° =a* (a—1)?>0
TPy Beex 3HaUeHMAX a # 0 M a # 1, TaK uTo Mpy Beexa # 0ua # 1

bopmyna x=§(az(ﬂ+l)t‘/u‘ (a-1)2)=§(a2(a+ N+
a’*(a—1)) faeT ABa PasIMUHBIX KOpH x=a’ M x=a°.
MHOKECTEOM pellieHiii IAHHOTO HepaBeHCTBa SBISETCs MHTepBat
(a?% a®) npu a > 1 uuntepsan (a®; a?) npua<1.

a2 > -9,

Mpn a>1 nomkso Ghith (% a?) (=9 4) @{ ;
a*<4
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npu genenuy Ha 3. B 9T Tabnuue 33 MOMHBIX CTPOK (OHM
copepxar uucaa 201, 202, ..., 299 - scero 299 — 200=99

Kl 110 3 B CTpOKe).

Ocrarok 0 npy fie/leHnm Ha 3 umeloT 33 uncia.

Ocrarok 1 umeior 33 uncra.

Octarok 2 umeioT 33 + 1 = 34 uncna.

C octatkamu (0, 0) MOKHO CTepeTh 16 TIap uices, OHO MO
¢ OCTaTKOM 0 He MOXeT GbiTh cTepTo. C ocTaTKaM (1,2 ) MOKHO
CTepeTh 33 Napbi, OIHO UHCIIO € OCTATKOM 2 He MOXeT GbiTh cTepro.
EC/M JI0/DKHBI OCTAThes /1BA UMCAA, TO OHO M3 HUX C 0CTATKOM 0,
Apyroe ¢ octatkom 2. [IycTb 970 wcAa

a=3¢,+0 u b=3q,+2.

Ecmn |a— bl =54, 0 [3(q, — ;) — 2| =54 = 3(q, —qz) —
¥54,1.e.3(q, — q,) = =52 wm 3(q; — ;) =56. Ho=52 u 56 He
JIe/IATCS HA 3, I09TOMY OTBET OTpHIIATebHBIIA.

) 13 IIpeJIBI/IYILEro MYHKTA 3HAEM, UTO Ha JIOCKe OCTA/IMCh 1Ba
uMCAa, UMeloume TpU fieneun Ha 3 octatku 0 2. Tloatomy
MMeeM JIBa BapuaHTa 1) BoiGepeM B Tab/IMIe MaKCHMATIbHOE YHCI0
C ocTaTKOM 0 M MMHMMAJIbHOE UMCIO C ocTaTkom 2. Ilomyumm
acTHO® 2. 2) BLGepeM B TAGMIE MAKCHMATBHOE WHCAO

OCTATKOM 2 1 MMHHMAIbHOE WHCTO C ocTaTkom 0. Iomyunw
29 299 207
wactioe 22, Ta kak 222 > 27, 10 puiGypaem HauGonblitee sHaveHie

201
299

201"
299

Ortser: a) Her. 6) Her. B) Sor*

IMpuseuanue. B cGopryke oTser a) <Moxer» KerpasiibHb

Bapuant 24
Ha l0cKe GbLIM HATIMCAHBI HECKOMIBKO LeNbiX uyices. Heckonbko
Da3 ¢ JI0CKH CTHPA/IN 110 1Ba UHC/IA, CYMMa KOTOPBIX /IC/UTCS! Ha 3.
a) MOXeT /1M CyMMa BCeX OCTABUIAXCS Ha JOCKe uMcern
PaBHATHCS 11, €ClM CHAYATA TIO OJHOMY Pasy GbUIM HAmCaHbl
umcna 2,3,4,5,6,7,8,9, 10, 117
6) MoxeT /M Ha JI0CKe OCTAaThCsl POBHO JIBA UMCIA, PasHOCTh
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—1<x <2, M KYCKOB PSIMbIX y = —X My = X, PCTIO/IOXEHHBIX B
nonymiockoctsax x < —1 u x>2. Ipsmas x = —1 nepecexaer
OKPYKHOCT B TOUKaX A= (-1;1) u B = (-1;—1), a npamas
x=2- B Toukax C=(2;2) u D=(2;-2) . llpamas y=-x
TPOXOIMT uepes TOuKM A1 D, a MPSIMAsi y = X — uepe3 TOUKH B 1
C. Tlpsavas L: y = x — a napanienbha IpAMOii y = x M TIPOXOZUT
uepes TOuky (a;0). TIpM BO3PACTAHMM 3HAUEHUS @ OT —00 JI0 +0
OHA MAPA/IENLHO C/IBMTAETCS BIIPABO.

Haxozsich /7ieBee TOZIOKEHUsSI KACAaTeNbHON K OKPYKHOCTH,
npsivas L iepecexaeT rpaduk I B 0jJHOI TOUKe (TTepeceKaeT Kycok
npaMoii y = —x). HaiileM 3HaueHye a, Ip1 KOTOPOM MPOMCXOIMT

KacaHye, To ecTb MPAMAsiL M OKPYXHOCTb MMEIOT OHY OGUIYIO
i iy
Touky. DT 03HAUAET, UTO CHCTEMA ypaBHeHHil {(x Deyi=s

MMeeT eIMHCTBeHHoe pemenye (x;y). IlofcTaBus y Bo BTOpOE
ypaBHeHue, TOAYUMM KBaJpaTHoe ypaBHeHMe 2x? —2(a + 1)x +
a?-4=0. OHO MMeeT eIMHCTBEHHbIi KOpeHb X, KOIZa

JIMCKPUMMHAHT D=-4a>+8a+36=0, a MMeHHO mpu

a=1-v10 u a=1+VI0 . Tlpu O5UX 3HauEHMAX a
y=x-a

cncTeMa{(X e 4yt = g MMeeT eumcTBeinoe. pemerne (x;),

TIPOUCXOMT KacamHe. JIeBYIo IOYOKPYKHOCTb NpsiMast L KacaeTcst
NpY MeHblleM 3HaueHuy a = 1 — 10, a Npasylo NMOMYOKPYKHOCTh
npu a =1+v10. Urak, npu a < 1—+10 npsimasi L nepecekaet
rpaduKk I B 0/1HOI TOUKe.

Tpua = 1 — VI0 MMeeM Be TOUKM Nepeceuenus:: J0GABISETCS
Touka Kacamusi. [lepememasich OT TMOJOKeHHS KaCaTelbHON 110
TouKM A, mpsmasi L mepecekaeT rpaduk I B Tpex TOUKax
(TIepeceKaeT KycoK MpSIMOJi y = —x ¥ JIBa pa3a KYCOK OKPYKHOCTH).
Haiiiem 3HauenMe a, Mpu KOTOPOM NpsiMasi L MPOXOAUT uepes
TOUKY 0/ICTABUB KOOPJMHATBI TOUKM A B ypaBHEeHMe NPSMOii L,
nonyuum 1=-1-a = a=-2(-2>1-y10). Hrak, npu
1—V10 < a < —2 uMeeM TpH NepeceueHsl.
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ECAM TOUKa KAcaHMus A OKaXeTCsi MpaBee OCH OAMHAT, TO
JIeBbIE Ty DU COOTBETCTBYIONIEM 3HAUCHMM @ JACT OfIUH KOPEHb,
11 Gy/1eM MMeTh /1Ba KODHSl Ha TIPOMEXXyTKe [0; +co).

Haiigem aGcumccy X, TOUKM KacaHusi A M COOTBETCTBYlOllee
3HaueHye a. VI0BOM Kod(pQUIMEHT KacaTelbHoll K rumepGose

PaBeH 3HAUEHMI0 MPOM3BOAHON y'(xy) = C  apyroii

——

G2y "

CTOPOHbI, OH PaBeH YIZIOBOMY KOI(OULMEHTY -a JIeBoro Jyua:
s

s
Gt R a. OTciofa a = = M, TIO/ICTABMB €TI0 B PABEHCTBO

~ar—3) = nonyuaem
et
G~ 5

1
CotE S @ To=; - Ipu

aToMa

ByIMM, UTO TOUKA A HAXOJMTCS IIPaBee OCH OPJMHAT, Tak UTo MpPH
4

@ = MMeeM POBHO /1Ba KOPHSI ZIAHHOTO YPABHEHIS Ha TPOMEXKYTKe
[0; +00).

Tpy fabHefillieM BO3PACTAHMH @ OT 3HAUCHUS § NeBbiit 7y
HAUMHAT TlepeceKaTh TUNepGONY B ABYX TOUKAX TpaBee ock
OP/MHAT, TAK UTO YPaBHeHWe MMeeT TP KOPHS Ha MPOMEXYTKe
[0; +0). DTO UMEET MECTO /10 TeX NOp BKIOUHTEALHO, OKA Y4 He
TpoiizieT uepes TOuKy B, B KOTOPOji IMIepGona MepeceKaeT och
opmuHar. Tloc/ie HTOro yd TepecekaeT THnep6ony B OHOM TOUKe
TpaBee OCK OPAMHAT, TaK YTO DU COOTBETCTBYIOWMX SHAUCHMUSX a
Oy/yT /1Ba KODHSI ypaBHEHMsi Ha NpPOMexyTKe [0; +co). Haiizem,
M KAKOM 3HAUEHMM a Tyu TIPOXOJMT uepe3 Touky B. Touka B

MMeeT KoOpaAMHATHI (| j) M exur Ha nayue y =-a(x—3),

nostomy $=-a(0-3). Orciona nonyuaem a =2 Tpu a>3
MMeeM /1Ba KOPHSl YDaBHEHMs Ha IPOMEXKYTKe [0; +00).
omer: ae{}u(3; +o).

5.3.10
Haiiiute Bce 3HaueHMs NapamMeTpa a, IPU KakKIOM M3 KOTOPBIX
ypasHenue
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MOTOK BEpeBKH, PaBHO 23.
6) OBosHauwMM a,

15n, b, = 120n. Cornacto ycnosmio (1),

BASBEAETCR Ha T koS

HE BB Puc.2.4

BepeBKa PaspesaeTcs Ha n CTAHAPTHBIX KyCKOB Ge3 0cTaTKa TOra
1 TOMBKO TOT/1a, KOT/IA €€ JUIHA X COIPKHTCS B OTpesKe [a,, b, ].

Ecim x € [ay, by], T BepeBKa paspe3saeTcsi Ha 1 KyCoK (TO ecTh
CaMa BepeBKa ecThb CTAWIAPTHBIA KYCOK), €ClM x € [a,by], To
BepeBKa paspe3aeTcsi Ha 2 Kycka i T. /i ECIu x He Tonajaer Hu B
OMH U3 OTPe3KOB [a,, b,], TO OHa He paspe3aeTcs Ha CTaHAAPTHbIE
Kycku Ge3 ocTaTka (puc.2.4).

TlpoceTsl  Mexay —oTpeskamu [ a,, b, ] («npocBeTb
HePa3pPe3aeMOCTH») MCUE3HYT, KOIIA HAUMHAs C HEKOTOPOro
3HaueHUs! n Kax/blii OTpe3ok [a,,b,] Oymer rnepecekaThesi co
CAICNYIOUMM OTPEIKOM [y, buts], TO €CTh GYJIET BHIOMHSTHCS
yeiosie

Apyy < b, @ 115(n+ 1) < 120n & n 2 23,

Puc.2.5

3HAUMT, DU x > 1,5 3HAUEHUE X 0GSI3ATEbHO NIONAAET B OUH
M3 OTPe3KOB pAspesaeMocté  [ay, byl Uncno | =ays u Gyzer
MCKOMBIM  HAMMEHBUIAM  3HAUCHMEM  [UIMHBI  BeeBKM,
YZIOBNIETBOPSIONUM YCIOBHIO 6).
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pewenuii (x,a) ypasHemmsi f(x,a)=0. Ha prc.1.43 mnokasambi
KOPHM Xy, Xy, X3.

TlepBoe ¥ BTOPOE MOAMOJY/IbHbIE BHIPAKeHMsI OGPAIAITCS B
Hy/lb B TOUKaX (x,a), IeXalMX COOTBETCTBEHHO Ha mnapaGone
2—3a+1 ¢ BepumHoii A= (-12515)  Ha mapaGone
X =a%—a—2c BepuMHON B = (—2,25; 0,5) (Kak u3pectHo, opausara
BepUMHL NapaGonkl x = Ad® + Ba +C passa — ;. L1 neppoii mapaGomt
—5= -5 =15 abowicca 15 -3-15+1=-125 Takam Xe o0Gpasom
BHIUHCTSIOTCS KOOPIMHATHI BEPIIHHbI BTOPOfi M1apaGohi).

OGe MapaGo/bl OGPAIIICHEI BETBSMH BIPABO 1 TIEPECeKAIOTC B
TouKe A.

Tak Kak 10 ycioBio 2a—3=0 < a>=15, To rpapmuk
YpaBHeHUs PacronokeH Bbime mpsiMoii a = 1,5. llomyriockocTs
a 2 1,5 pasGusaeTcs Kyckamu napaGos Ha Tpyu oGacTy:

[ az=15, { az=15, { a=15,
x<a?-3a+1'la’-3a+1 <x<d®-a-2 W>da?-a-2
Tpauk 1aHHOTO YpaBHEHMS TOJydaeM Kak o0beJMHeHNe KYCKOB
rpaduKa B 9TUX 06MACTSIX.

B nepBoit 061acTH B CHTy TOro, uT0 @’ —3a+1 < a’—a—2=
x < a? —a — 2, ypaBHeHne umeer BUL —x+a’—a—2-—x+a’ —
3a+1=20-3 & —x+a’-3a+1=0 & x=a’-3a+1. 310
YPaBHEHUe He MMeeT pelleHMii, TaK KaK BO BCeX TOuKax (x,a)
06/1aCTH HAIMIO CTPOroe HEePaBeHCTBO. 3HAUMT, Ta o6nacTb He
COZIePXMUT TOUeK rpauKa JaHHOTO yPaBHEHNS.

Bo BTOpOIt 061acTH BCe ee TOUKM (x, a) ABASIOTCS peuieHusiMu
JIAHHOTO YPaBHeHMs: —x + a> —a—2+x—a’+3a—1=2a-3 &
0= 0. 3HaunT, Besi BTOPas 0G/ACTh NpNCTABASeT COGOM UacTh
rpadhMKa JAHHOTO YpaBHEeHHs! (3TO PeMIKO BCTPEUAIOMMics! cyuaii,
Korjia rpadMKoM ypaBHeHUs! IBASeTCS He JIMHMS, a lenas 06/1acTh
I110CKOCTH).

B TpeTbeit 06/1acTH B CHITY TOTO, UTO @ —a —2 2 a*> —3a+1 =
x> a?—3a+1,ypaBHeHye umeer Bujg x—a’+a+2+x—a’+
3a-1=2-3e@x-a’+a+2=0&x=a*-a-2.910
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Bbijiennm B cyMMe S MaKCMMa/IbHOe c/laraemoe, KpaTHoe 3 (B
CBS3M C HaIMUMeM MOHeT mo 3 aykara). CorracHo Teopeme o
JIeTleHHH C OCTATKOM

(KaKoBbi Gbl Hi GbUTi L1e710€ YHCAO @ H en0e wero b 0, Beerna
BO3MOXHO, W TIDHTOM €[IMHCTBeHHbIM CTIOCOGOM, PA3IENUTD a Ha
b ¢ oCTATKOM: HAfiTH TaKie A1Ba LEIX WMCTA q (4ACTHOE) M T
(ocTatoK), ut0 @ =bq+7, 0<r < [bl)
UHCIO Sy e/IMHCTBEHHBIM 00PA3OM NIPe/ICTABISETCS B BUJIE
Sk = 3Gk + T, THE G520, 0< 1 < 2.
OCTaTOK rj; MOKHO BbIZIaTh TO/IbKO O/IHOYKATHBIMM MOHETaMM (0T
0 /10 2 MOHET). 3q IYKATOB MOKHO BBLIATD OOBIMU MOHETAMH.

BO3MOXKHOCTb HaMeUeHHOTO PacTipefieieHiisi MOHET 3aBUCHT OT
KOJMYeCTBA OJHOAYKATHBIX MOHET, HeOOXOJMMBIX ISl BbUIAuM
CYMM OCTATKOB 7i. 3TO KO/IUUECTBO HaMGOMblliee, KOTJA BCe
OCTATK 1y, paBHBI 2. ECAM TIH 9TOM Bee 50 0JHOAYKATHBIX MOHET
WIIYT HA BBIZIAUY CYMM OCTAaTKOB Ty, TO

50=r+ 1+ .+r=2n Sn=25

Ecau KonmuecTo nupaToB n < 25, TO peanmsyercs moGoe
pacnipesienente. MOKHO OCTYIHTD TaK.

CHauana pasialoTcs CyMMBbl OCTATKOB 7 — JUIS  9TOTO
OJIHOJYKaTHBIX MOHET XBaTUT NPH JI060OM pacKiIajie (YacTh TaKMX
MOHET MOXKeT 0CTaTbes). OCTaBIIMeCs CYMMBI 3q; KpATHI 3, JUIsS UX
BbIJIAUM TOMAYT Bce TpexAyKaTHble MOHeTbl M OCTaBIIMecs
OIHOJKATHbIE (KOTOPbie MOXHO TPYTIMPOBATS 110 3).

JlioGoe pacnpe/ieneH e peanuayeTcsi Takke mpy n = 26. MOXHO
nocTymuTh  Tak. CHauaza JIKaThl PACIpPefensioTcsi  Mexy
MepBbIMM 25 MMPATAMHU, KAK OMMCAHO BbIIE — BHIIAIOTCS CYMMbI
$1,82,..,5,5. Tlocie aTOrO 0T OGWEro KOMMUECTBA AYKATOB
Sy + S;+ ..+ S5+ Sp6 OCTACTCH Sy YKATOB (HEBAXKHO B KaKMX
MOHeTax) — 10715t 26-1o nupata. OHa eMy U Bbl1aeTcs.

Ecm n > 26, TO KAIATaH He CMOXET BHIIOTHUTD CBOIO 3ajauy:
€My MOXKHO TIPE/VIOKHTH HEBBITIONHMMOE PacTIpe/ieieHe IyKaToB.
TlycTh OH 26 MMPATaM BBUIACT 10 2 JYKATA, @ OCTAIbHBIM — KaK
xouer. TloTpeGyeTcss 52 OHOAYKATHbIE MOHETHI, @ B CYHIYKe MX
Beero 60.
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B cryuaep=7umeem z>6=2=z2% Kak noxassisaer

=
TpHMeEp B 1. a), yKe HAMMeHbIAs JONyCTHMAs ApoGh 2 co

3HaMeHaTeneM 7 MOXT ObiTh MAKCHMAJbHBIM  CPEAHHM

apudveTHuecKiM. C/IeI0BATE/bHO, HAHMEHBIIEE  BOIMOXHOE
:

3HAUCHIE MAKCHMATLHOTO CDEMIHETo ApUPMETHUECKOTO PaBHo 6

" 1
OHO Metbie patee HATiZIeHHOTO 3HateRs 6.

. o e
B cayuaxp <7umeem z=3>6 = z>—;" P

2z22"—-=6+
»

i>5+§. Ve HauMeHblIas JOMYCTHMas JpoGh 6”—;‘ co

s
SHAMeHATETeM p OKA3bBAETCS Gonbille, WeM 6. 3Haunr, ecmt

MMeIOTCsl MaKCUMa/IbHble CpeliHue apudMeTHueckue, T0 BCe OHU
1
Gonbie, uem 6.

WTak, HaMMeHblllee 3HAuEHMe MAKCHMATLHOTO CEIHEro
1
apudmeTIecKoro pasHo 6.
1
Orser: a) [la. 6) Her. 8) 63
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n < k, pasbuBaeTcs HenepecekalMMUMMUCS AMATOHAASAMM Ha n — 2
TPeYTONbHMKA (HE3ABUCHMO OT CTIOCOBA PasoMeHs).

PaCCMOTPUM TIDOM3BOMIbHBI 1 — YTOMBHUK TpH 1 =k (puc.
0.4). Tlyctb 5TOT k — YrOMBHUK KaKMM-MG60 croco6om — paséut
HENepeceKaloMMMACS  [IMATOHANSAMM  HA  TPEYTOMbHUKM.
Topcunraem umncio ITUX.
TpeyronbHiKoB. Tlyeth 4,4, — oaHa u3
JMaroHaneii Toro pasGuennms. OHa
ZemT k — YTOMbHUK AA, .. A, Ha p—
yrombHUK  AA; A, M (k—p+
2)— YIOMBHUK  Ap..Ar1AcA;  (uBe

/N BEpUIHBI A, 1 A, IPHHAIVIERAT 0GOMM

Ay MHoroyronbHukam). Tak Kak p<k u

Puc. 0.4 k—p+2<k, To, TO jomymeHuIo,

HeTlepeceKaMMICS IMArOHANSIMU OHM

pasGuBaoTCs Ha p—-2 u (k—p+2)—2 TpeyronbHuKa

COOTBETCTBEHHO. 3HAUMT, UHCAO TDEYTOTHMKOB B DasGMeHuy
Hauzero k —yronbHuKa paBiop =2+ (k—p+2)-2=k-2.

Hrak,

1) yrBepwueHue A(m)= (lioGoii n— YIOTHHMK CBOMMM
HeNepeceKAIOWMMHCH JIMATOHAMAMM MOXKeT GObiTh pasoMT Ha n—2
TPeyro/bHUKa) UCTHHHO I . = 3: A(3) MCTUHHO (6a3a undyKijuu);

2) st moGoro k = 3 M3 JonymieHus, uTo yrBepikaenue A(n)
MCTUHHO TP KaIoM n < k, CleflyeT UCTHHHOCTb A(n) ipu n = k
(wiaz undykyu).

VeoBMS TIPUHIMIA TIONHOM  MATEMATHUECKOH  MHAYKIMK
BBITIO/IHEHbI, C/IeJIOBaTe/IbHO, yTBepKaeHue A(n) BepHO npu
M060M HaTypaJbHOM n > 3.

OTBeT: n — 2 TPeyroMbHMKA.

As
N

At
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TOKA3aHBI KOPHI Xy, Xy, 3. KOMMUECTBO KOpHeli paBHO KOMMUECTBY
Iepeceuenii rpaduKa ¢ IpsMoii a = k.

IpadyK HAWIEro ypaBHEHUs UeTBepTOf CTereHH MOMpoGyem
HOMYUMTh  KaK OGbeMHeHHe TPadKOB YpaBHEHMii MeHbIIUX
cTereeif. [l 3TOrO JIeBYlo YacTh YPABHEHMs DPasfiokuM Ha
MHOKUTeM. Mbl YBUIMM, UTO 9TO BO3MOXKHO, CIM Teperiien
YDaBHEHNe B BHjIe:

a?+(2x — 8)a — (x* — 2x* — 12x? + 20x + 20) =0
M 3aMeTHM, UTO JieBasi uacTh NPEJICTABASIT cO0Of KBaIpATHBbI
TPEXUIeHOM OHOCUTENBHO TlepeMeHHO a. Ero KopHi
=4-xtJ(4-x)2+x*-2x3—12x2 + 20x + 20 =

4—-xt/x*—2x3 —11x2 + 12x + 36.

ToZIKOpeHHOe BhIaKeHMe MOKET GbITh KBAAPATOM HEKOTOPOro
KBAIPaTHOTO TpeXwieHa x? + px +q MpU TOAXOAsimeM BbGOpe
K03()DUIUMEHTOB p U q. ITOT KBajpaT paBeH (x? + px + q)? = x* +
2px® + (p? +2q)x* + 2pqx + q* M OTCIOIA BMJIHO, UTO A p M q

ay;

2p=-2,
p2+2q=-11,
nomwat wmomasmees yenowws 7o 470 T 9ma cuerema
72 =36,

uMeet peuentte p = -1, q = —6. 3Hauut,

—2x% —11x% + 12x + 36 = (x> —x — 6)?,
TaK ut0
@,=4-xt[(F-x-6P=4-xt|x>-x—-6|
—xt(@x*-x-6),
a;=4-x—-x+x+6=10-x?,
@ =4-x+x*-x—6=x*-2x-2.

Tlocte pasnoXeHMs 1€BOJi YACTH HA MHOXKMTENM YPaBHEHUe
npurnmaet Buj (a — (10 — x?))(a — (x> —2x - 2)) =0 1 noTomy
PABHOCHIBHO COBOKYITHOCTH JIBYX YPABHEHMUH BTOPOH CTereH
a=10-x2,
a=x2-2x-2,
a ero rpauk (puc.1.29) sBiseTcss oGbeMHeHueM TpaduKoB STHX
ypasHeHuii — oGbeauHenneM aBYX mapaGon. [lapaGonbi umelor





image157_62dd8d4cd1bb5500070fa147_jpg.jpeg
5.6.18

Unena 1,2, 3, 4, 5, 6, 7, 8, 9, 16 NPOUIBONBHO [IE/IAT HA TPU
IPYNNBI TaK, 4TOOBI B KaXK0/ IpyTNe GbUIO XOTs Gbl OHO YHCIO.
3aTeM BBIUUC/SIOT 3HAUCHNE CPEJIHEr0 apU(METHUECKOTO uHcer B
K@KI0/i M3 TPYIIT (11 TPYNIITBI 43 eIMHCTBEHHOTO UMCIA CpejHee
apupMeTHuecKoe PABHO ITOMY UHCIY).

a) MoryT nm ObITh OJIMHAKOBBIMM [IBa M3 TpeX 3HaueHMit
CPIHUX apUdMETHUECKUX B TPYINAX U3 DASHOTO KOAMUECTBA
uncen?

6) MOryT /1yt GBITh OIMHAKOBBIMM BCe TPU 3HAUCHUS CPIHUX
apudMeTHIeCKUX?

B) HalfjiTe HaMMeHblllee BO3MOKHOE 3HAUEHME HAMOOMbLIEro
113 MO/TYUAeMBIX TPEX CPEIHIX APUDMETHUECKIX.

Pemenne.

) Bo3bMeM uMC/I0 6 B cepe/iuHe PSAa ¥ 13 Hee oGpasyeM
nepsyio rpynny {6}. lauubiii psia (Ges uucaa 16) npejcrapiaser
CoGoiit apidMeTIIecKyo MPOrpecciio (¢ PasHOCTbIO 1) 1 MOTOMY
UMCII0 6 PABHO CpeJIHeMY apupMeTHUECKOMY JIBYX COCE/IHUX umcen
5 u 7. U3 Hux oOpasyem Bropyio rpymmy {5, 7). Cpemsee
apHdMeTIIecKoe 0GeIX Py PABHO 6.

Tpetsst rtpymma {1, 2, 3, 4, 8, 9, 16} mmeer cpenHee
apuMeTIeckoe 62, OTBeT: MOryT.

6) Cymma Beex 10 JaHHBIX uscest paBHa 61. TlycTb Tpu rpymmbi
COZIePKAT m,n, p CIArAeMBIX C CYMMaMH Sy, S,, S5 COOTBETCTBEHHO,
11X cpe/iHue apudMeTIIecKye pasHbl x: Tora

Sy=mx, S, =nx,S3=px = S5+ S+ Ss=(m+n+p)x =
61=10x =x =1 . OTcioa CleAyeT, HaNpPUMep, uTo §; = fom =
108, = 61m. Tak Kak 61 He kpaTHo 10, TO m KpaTHo 10, TO €cTb
m =0 um 10. IT0 3HAUMT, UTO B NEPBOJ IPyNIe HeT uucea uiau
Bee 10 uMCen HAXOJATCA B 9TOM [PyNNe, UTO HEBO3MOKHO.
OTBeT: He MOTYT.

B) TIyCTh IPYIIIIBI C M, 1, p UHCIAMH € CYMMAMH Sy, Sy, S5 HMEIOT
CpeiHme apHbMeTIecKHe x, Y, Z COOTBETCTBeHHO. Obliee cpefiHee
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TouKy (0; 1). T BO3PACTAHMM JHAUEHMSI @ OT —o0 J[0 +00 YI/IOBOI
KOI(UUMEHT NPIMOIE YOBIBaCT OT +00 10 —co. TIpH 5ToM mpsiMast
[0BOPauMBaeTCsi BOKPYT TOUKM (0;1) 10 UACOBOM CTpeike OT
BEPTUKA/IBHOTO TIONOKEHMS MOL YIAOM 5 K ocH aGcuce 710
BEPTUKA/IBHOTO MONOXeHMS NOf YI/IoM — . Cyais 1o puc. 1.2, ecan
IPSIMYIO L TIOBEPHYTh 10 UacoBOji CTPelKe A0 MONOKeHUs Ly,
KOIZIa OHa MpOVieT uepe3 Touky (1;0), To OHa Best (KpoMe OHOI
Touk# (1; 0)) Gy nexarh Hiske rpaduka I'. Ho yGemimes B 5ToM
AHATUTUUECKM: TIPOBEPUM, UTO (1; 0) — e/IMHCTBeHHas o6mIas TOuKa
npsiMO¥ Ly ¢ rpadymkom T TIpsivast L, HAKTOHEHa K 0cU aBCLCe Mo
yraom -;. 109TOMY MMeeT Yr/I0Boi Koadduiument —2a = —1; ee
ypaBHeHMe y = —x + 1. JUis HaxokaeHuss oGumMX Touek pemaem
cuctemy

y=-x+1,
[y:|x2—8x+7|.
Tpi @ e L2l s
=x2—8x+7
y=—x+1 y=-x+1,
[x1—7x+5_vu = [x:é, B oroM ciyuae cuctema
x = 6.
y=-x+1,

necommectra. Tlpn  x € [1;7]  yveem (y 2 i

=-x+1,
[i’z _’;;:lﬂ'e Iy [=b B tom ciyuae ogHo pemenie (1;0).
TpoBepeHo, uTo npsimast L, Best (Kpome ojiHO# TOUKM (1; 0)) AekuT
Hivke rpadwka I. TIpy Jia/ibHeliiieM MOBOpOTe MpsIMOTi (TOIOXKeH e
L'), noka He KocHeTcsi rpaduka I' B TouKe A (1oioxenye L), OHa
Besi Aexut mike rpaduka T. Tlocie sToro mpsivas Gyaer
nepecexats rpaduk I’

Hrak, npsmasiy = —2ax+ 1 Bes Jexut Hioke rpaduka T,
KOIJid 3aHMMAeT MpOMEXYTOUHble MONOKeHusi L' OT Ly 10 Ly.
TlpsiMasi 3aHMMaeT MONOXKeHHe L, ¢ ypaBHeHueM y = —x + 1 mpu

(—2a=—1). Ocranoch HaiiT 3HaueHMe a, TPU KOTOPOM

a=

z
NpSAMAst 3AHUMACT TIONOKeHHe KACATeNbHOT ;.
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B) Kakoe HaGo/bIIee WHCTI0 KapaHAaIIeli MOXHO KyTHTS?
Pemenne.

TyeTh s - WHCTO KYTUICHHBIX CHHMX Kapanaauiedi, k — wicio

” {145 + 18k < 499
KYIUIeHHbIX KpACHBIX Kapanzamei. Tora

lo—kls6 ~nm
[14: +18k < 499 M
—-6<s—-k<6"

0, T0(1) > —6<30-2k < 6o 12ck<18.
8. 18-12=6,18-12+14-18=

a)Eoms +k =
Bosbmem k =12. Torga s
568 < 499. OTBET: MOKHO.

6) Jleweszie Beero 33 KapaHjama GyyT CTOMTb, eCIM KyIUTh
HauGO/blliee BO3MOKHOE WMCIO CMHMX — Kapamjamedl v

HaMMeHbllice  BOSMOKHOE WHCAO  KpacHBix. XOTenoch Gl Mo

wakcumymy s =k+6, o cuctewa (%% ";_363

nesouncieHHoro pemenus. Iloaxoaut s =k + 5. B aTom cyuae
$=19, k=14. 3HAUNT HaUMeHbUIAs BO3MOKHAS CTOMMOCTH
HOKyNKi 18 14+ 14-19= 518 (py6.), # He XBaTuT feHer. OTBeT: 33
KapaHIaua Hellb3st KyTTh.

B) 0G03HAUMM Uepe3 n oblliee UMCIO KYILIHHBIX Kapanjalieii.
OLeHNM 3HAUEHMe n CBEPXY: UCTIONB3ys yeroBye (1), mepeiizem K
HePaBeHCTBY BMJA n<m, IJle m — UUCIO, KoTopoe — Oymem
HazesITbCsl —  OKAKETCs  HanGO/MbLMM  BO3MOKHBIM  UMC/IOM

KYTUIeHHBIX KapaHjialieli.
145 + 18k < 499

He uMeeT

s+ 185493 | yany aiecase

1) =>]-6ss-ks6= _6<5_kS6={—65n—2k56
n=s+k s=n-k
K < 90mn
15
=2n<317

Tak Kak n € Z, Ton < 31.

TlokakeM, uTO n JIefiCTBUTENbHO NPMHMMAeT HauGonblIee
3Hauerye m = 31. TlonGepem s 1 k. KOHeuHo, s O/KHO GbiTh
MaKCUMaIbHBIM. BapuaHt 5=k +6 He MpPOXOAMUT: cHUCTeMa
[s +k=31

s=k+6 HE MMEET LENOUMCIEHHOTO pelleHns. Tloaxoant
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HaiiJleM ero KOpHM x —2 M 3 M 3amMuieM pas/iokeHue TPexuieHa
Ha  MHOKMTemt: y?—xy+3x—y—6=(y-(x—2))(y-3)
Terteps rIepBoe ypaBHeH e MOKHO JAIHCATh B PABHOCHIBHOM BUJIE

_2<x<6 —2<x<6,
I[(y—(x—zn(y—s)=0ﬁ e
x=-2 2CE

Otciofia BUAMM (puc.1.7), UTO ypaBHEHME MMeeT COCTaBHOI
rpaduk I': 9TO KYCKM MpSIMBIXy = x —2, ¥y = 3, x = =2 B nozoce
-2<x<6.

MpsvasiL: x +y—a=0 & X+ y=aO0TceKaer OTpesKH
BeMUMHOM a Ha 00eHX 0CSX KoOpAMHAT. TIpH BO3DACTAHMM @ OT
—c0 JI0 +00 OHA TAPAINBHO CABMIaeTcs BBEPX (M BNPaBo).
Haxozsich Hipke TOUKU A = (=2; —4) M IPOXOJIS Uepe3 Hee, OHa

TepecekaeT rpaduk I B O/IHOJ TOUKe (ITepeceKaeT TONbKO MMyl
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OHa NAPA/VIENLHO CAABUTAETCs BIIPABo.

Tpht —o0 < a < —5 Ipsimas L He nepecekaeT rpauk I'.

Tpi a = —5 OHa COBNAaeT ¢ MpsIMOii AB:y = X +5, TaK uTO
umeer ¢ rpagukomM I GecKOHeuHOe MHOKECTBO —TOUEK
IlepeceueHus:: 570 KyCKH PSIMOii AB HIDKe TOUKM A M Bbillle TOUKI
B. TIpu nanpHeiieM BO3pacTaHUM a NIPSIMast L 10 MOIOKeHHUs
KacaTelbHOMi K OKPYKHOCTH C, MepecekaeT I' B JBYX TOUKaX
(niepeceaer C,). Haiifie 3HaueHye a, TIpH KOTOPOM NPOUCXOIMT
Kacaue B Touke K, TO €CTh OKPYKHOCTb C; M MpsiMasi L MMeloT
e/IMHCTBeHHYIO OBIIYI0 TOUKy. ITO MMEET MecTo, KOTAa cucTeMa
ypaBHeHuii

I(x+5)2+(y—5)?_zs, (1)
y=x—a
MMeeT  eIMHCTBeHHOe pelieHye (x;y). IoACTaBMB y =x —a B
TepBoe ypaBHeliie, 0/TyuaeM KBaIpaTHoe ypasHeHite
2x% = 2ax + (a+5)° = 0.

Ero juckpummtant D = —4a® —80a—200 pasen 0  mpi
a=-10£5V2. BbiGupaeM  3HaueHue, Gonbliee —5: 9TO
@ =52 - 10. [Ipyt 5TOM 3HAUEHMU KBA[PATHOE YPABHEHMe UMeeT
eQMHCTBeHHbil Kopetth x, a cucTeMa (1) - eIMHCTBelHOe pellteHite
(x;). MTaK, Kacatite IPOUCXORMT IPH a = 5vZ — 10. 3Hauur,

npy =5 < a < 5V2 — 10 npsivast L niepeceaeT I' B ZIBYX TOUKAX,

npu a = 5VZ — 10 MeeM 0/1HO Niepeceuerte (KacaHMe),

npu 5V2 — 10 < a < +o HeT nepeceyenmii.

BoJtee 0fIHOTO pellieHMs OyYaeTcs py —5 < a < 5v2 — 10.

Otger: -5 <a <5V2-10.

5.3.15
Haiiiute Bce 3HaueHMs @, IPU KaXJIOM M3 KOTOPBIX CHCTeMa
'YpaBHeHMii
{xz —8x+y? +4y+15=42x—y —10],
x+2y

nmeet Gosee IBYX peleHmii.
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=20 +4+ X2+ 2x] = 2x + 4+ (x? + 2x),

TaK uTO

ay=2x+4-x2-2x=4- a;=2x+4+x2+2x=(x+2)%

Tlocte pasnoxeHMs 1€BOJi YACTH HA MHOKMTEIN YPaBHEHUe

npuHnMaer BuA  (a—(4—-x?))(a—(x+2)?)=0 u mnotomy

PABHOCIILHO COBOKYIHOCTH /IBYX YPaBHeHMii BTOPOji CTermeHy
a=4-x2 6
s (o 2y, @ €10 TPAGUK SBAFCTCS OGenHHEIIEN TPAGHKOD

STUX ypaBHeHUil — oObeIMHEHMEM JBYX Mapabon. IlapaGombi

nepecekaioTes B epunHax (0,4) v (=2,0).

TIpy pasHBIX 3HAueHMsix k Ipsmasi a = k NepecekaeT rpaduk
DPasHoe UHMCIO PA3 U COOTBETCTBEHHO MMeeM PasHoe UHCIO KOPHEIL.

U3 puc.1.25 BUAMM, UTO He MeHee TpeX KOPHeil (ueTbipe)
yveem iy k € (0, 4).

Orper: 0 <a<4.

Tlpueuanue. B cGOpHUKe B OTBeTe OnewaTa: @ < 4.

Bapuant 4
Haiiiure Bce 3HaUeHMS @, TIPU KOTOPHIX ypaBHeHUe
x*—8x2-9+10a-a’>=0
MMeeT He MeHee TPeX KOpHeit.
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nporpeccii GhiTh He MOKeT. C BO3PACTAHMEM n NPaBasi YacTh
HEPABEHCTBA BO3PACTAET, MOITOMY TeM Golee He MOXKET GhiTh
Gonbite 12 uieHOoB.

B) Kak BMAHO M3 mnpeablAyIero MyHKTa, HauGoabliee
KOMMUECTBO WICHOB TepBOHAYAbHOM MPOTDeCCHit n He MOXET
ObiTh Gosbuie 11. TTpoBepuM 10 MOPSAKY 3HaueHus n = 11,10,9,
W [OZIeM [0 MHTEpeCyOWero Hac HauGObIIEro 3HAUEHUS n.
Tlonb3yemes paBeHcTBOM (1):

1440 = (2a + (n — 1)d)(a, + nd)n.
Tak Kaka, 2 0,d>1n>1, To w0 1440 MPEICTABACHO KaK
TIPOU3BE/IeHME TPEX HATYPAILHBIX WMCEN, i n SB/SeTCA eUTelIeM
uncna 1440.

n=11 He sBAseTcs [enuTeseM uucia 1440 u moTomy
oTnajaer.

n=10= 144 = (24, + 9d)(a, + 10d).

ECu pacKphiTh cripaBa cKoOKM, To OyieM MmeTh 90d? + ele
HeoTpuLaTenbHble craraembre. [losromy 90d2 < 144 = d2 < ﬁ.

Tak Kak 12 <4,70d <2.Ho no ycrosmiod > 1, Tak wrod =
Mostomy 144 = (2a, + 9)(a, + 10)& 2a} +29a, — 54 =0. 310
YPaBHEHUe VIS a, He MMeeT UelbiX KOpHeii, Tak uro n = 10
oTnajaer.

n'=9= 160 = (2a; +8d)(a; +9d).
Hveem 72d? < 160> d> <3 Tak kak %< 4,70d < 2. Hod = 1,TaK
uto d = 1. Toatomy 160 = (2a, + 8)(a; + 9) & a? + 13a, — 44 = 0.
To ypaBHeHMe VISl a; He MMeeT LieJblX KOpHei, Tak urton =9
oTnajaer.

n=8=180 = (2a, + 7d)(a, + 8d).

Hveen 5647 < 180 = d? <42 Tax kak ¥ <4,70d <2 Hod = 1,TaK
uto d = 1. Tlostomy 180 = (2a; +7)(a; + 8) & 2a} +23a, ~124=0.
9T0 ypaBHEHUe MMeET eMHCTBEHHbII Le/blil HeOTpULATe b1
KOpeHb a; = 4. n = 8 MOJAXOANT.

B NepBOHAUANLHOM MPOrpeccU HauGOAblee KOMHUECTBO
W1eHOB MOTI0 GbITh 8. TIporpeccis u3 § unreHos
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(MPOXOLS Uepes camy TOUKY A OJMH Pas, uepes TOUKy B — apa
pasa). Tlo KOOPAMHATAM TOUeK AU B BUIUM, uTO mpsiMasi a = k
yepes TOUKM A M B IPOXOJMT COOTBETCTBEHHO NPy k = — ; H-2.
CliefloBaTeNIbo, POBHO Ba KOPHS t>1 MMeeM Npu a€

9
Orser: - 2 <a<-2

Bapuant 29

HaiijuTe BCe MONOKUTeNbHbIC 3HAUCHNS @, IPU KAKIOM M3
KOTOPBIX MHOKECTBO pelleHUii HePaBeHCTBa

i< a+x2+210gs(a®~4a+5)
= 30V17x*+5x2 +a+1+logl(a?~4a+5)

COCTOMT M3 OJIHOJ TOUKM, 1 HAliMTe 3TO pelleHHe.

Pemenme (Kak B BapuaHTe 17, HO MCKIIOUAeTcsi 3HauUeHue
a=0).

Bapuanurt 30
Haiiiute Bce 3HaueHMs k, TIPH KakKAOM U3 KOTOPBIX ypaBHEHMe
6k=@-3K)cost _
sint—cost
UMeeT XOT Gbl 07IHO pemterie Ha oTpeske [0; Z].
Pemenue.
Tpy ¢ =2 € [0; 7). sHameHaTenh oGpailaeTcs B HyTh, 03TOMY
YTOUHSieM 3ajlauy: Hajlo HaiTH Bce 3HAUeHus k, NMPU KOKIOM M3

6k—(2-3k) cos t
KOTOPBIX ypaBHeHHe —————— =2 umeeT XoTs bl OJHO
sint-cost
pemenyie Ha uoxectse [0; ©) U (2; Z]. TlpeoGpasyem ypasHerie:
2sint
G+3cost
u chopMyIMpyeM 3ajiauy MHaue: HaiTH Bee 3HaUeHus k, Kakaoe 13

2sint
KOTOpHIX sBAReTCS sHauerhem dyHKIH f () = —w xoTs Gbt

npy oM swaueri ¢ € [0; §) U (G 5], apyrtvu ciopamm, waiiti

2sint

MHOKeCTBO 3HaueHmit  dyukun k= f(t) S M

6k —2cost + 3kcost =2sint —2cost @ k =
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MMeeT /IBa Pa3IMUHBIX pelieHus (x;y) u (y;x), To ecTb npsimas [,
nepecekaer runepGony h, B JABYX TOUKaX, a Bech rpaQuk H B 4
TouKax;

npu a = /2,25 KBajipaTHOe ypaBHeHMe MMeeT OJMH KOPeHb
t =x =y, pelleHneM cuctembl (1) sBasercs oaHa mapa (x;x), T0
ectb npsiMasi [, epecekaeT TUrepsony h, B OHOM TOUKe (TOUKa
Kacauusi A Ha Guccektpuce I u Il KOOPJAMHATHBIX YIJIOB), @ BeCh
rpadwk H B 3 TouKax;

npu a > /225 KajpaTHOe YpaBHeHMe He MMeeT KOpHel,
crctema (1) He COBMECTHA, TO eCTb NpsMasi [y He MepecekaeT
runepGony hy, a sech rpaduk H repecekaer b 2 TOUKax.

TpsMast L, IpU_ Beex a > 0 MepecekaeT TUMepGony hy B JBYX
Toukax (8o Il 1 IV KBAZPaHTax). B 3aBUCHMOCTH OT 3HAueHMil a
unepGony h, OHa MOXeT mepecekaTh B JBYX Toukax (B I
KBa[paHTe), B OZIHOI TOUKe B (TOUKA KACAHMS) M He TIepeceKaTh.
PaceMoTpiM mepeceene I, ¢ h

{X +y=

x+y=a,

s eolya ®

y=5
B COOTBETCTBHMU € TeopeMoii Biteta napa (x; y) SB/SeTcs pelenyem
9TON CHCTEMBI TOT/IA M TO/BKO TOT/IA, KOT/IA UMCIA X M Y SABASIOTCS
KOPHSIMM  KBAagpaTHOro  ypaBHeHus t?—at+a=0. Ero
JVMICKPUMMHAHT D = a® — 4a NIOJIOKUTE/IeH NI @ > 4, PaBeH Hy/lio
IpM @ = 4 M OTpUUATENeH P a < 4.

CrnejioBaTe/bHO,

npM a >4 KBajJpaTHOe YpaBHEHMe MMeeT JBa PasNIUUHbIX
KOPHSI t = XU t = y; TIapa (x; ) SBASETCS PelieHHeM CHCTeMbI (2);
BBIJIY CHMMMETPUU CHCTEMbI OTHOCHTEIILHO X My Mapa (y; x) Toxe
SBISETCS €€ PelIeHMeM, TaK UTO CUCTeMA (2) MMEeT /1B PasiuHbIX
pemenns (x;y) u (y;x),To ecTb npamas [, nepecexaer runepGony
h, B ZIBYX TOUKAX, @ Bech rpadyyk H B 4 TOUKAX;

TMpM a =4 KBAAPaTHOe ypaBHEHMe MMeeT OJMH KOpeHb
= x = y; pemenuem cuctembi (1) iBAsIETCS 01HA Napa (x; X), TO
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515-469-46).
6) K oroii pasHoct cHocum V5 =/500°00°00 = 2,236
CHefylUyl0 T[PaHb M BBITIONHSIEM

42
JeficTBUS  janee 1O TOMYy ke -84 2
et Bl ] sy
OKa)KeTcst IpaHblo APOGHOI uacTu, To B 27100
OTBeTe CTABHMM 3aNSTYIO. 2%

Jlaumifi crocoG  mossonser Puc. 0.2

M3BIEKATH KOpeHb ¢ /1I000fi TOUHOCTBIO
(Ha pHc.0.2 C TOUHOCTBIO 210 THICUHBIX),

TeopeMma 0 /ie/leHMM C OCTATKOM

Kakosbl Obl HM GbUIM 1LleJoe UMC/IO a M 1eioe uucio b # 0,
BCEria BO3MOXHO, M MPUTOM €IMHCTBEHHBIM  CTI0COGOM,
PasmenMTh @ Ha b C OCTATKOM: HATH TaKie /Ba LEMbIX UHCIA
q (1acTHOe) M r (OCTAaTOK), uToa = bq+r, 0 <r < |b|.

Tpumepst.
a=725 b=25 725=25-29+0.9=29, r=0.
a=725b=23 725=23-31+12.q=31, r=12.

23, b=725. 23=725-0+23. 0, r=23.
a=23 b=23. 23=23-140. q=1, r=0.
—725, b= 25.—725 = 25+ (=29) + 0. g = =29, r = 0.

—725, b=123. -725=23-(-32)+11. q=-32, r=11.
(OCTATOK He 10/KeH GBITh OTPHLATEABHbIM 1 110 MOAYHO 0/KEH GbiTh MeHblLie
Aenurens, nostomy 725 = 23-31+12 =

—725=23-(-31) - 12 =23+ (=32 + 1) — 12 = 23-(-32) + 11).
a=-725 b=-23. -725=-23-32+11 q=32 r=11
3-31+12 =

—23:31-12=-23-(32-1) - 12 = —23-32 +11).
725, b=-23. 725=-23-(-31)+12 q=-31, r=12.
(725=23-31+12 = 725 = -23-(-31) +12).

a=23, b=-725. 23=-725-0+23. q=0, r=23.
a=-23, b=725 —-23=725-(-1)+702. q=-1, r=702
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Mo MOMYMO M KaKylo HauGOJBUIYIO CYMMY MOXHO TONYYHTh B
urore?

Pemennue.

HanGonbias cymma no;TyunTcsi, ec/im Bee IpousBesenist GyayT
€O 3HAKOM TUToC. CyMMY BCEX TPOM3BeNeHuii MOKHO TOMyuMTh,

YMHOXMB UMCIO 2 +3 4+ 7Ha 13 + 14+ -+ 21:

S=@+3+-+7A3+14+-+21) =276 29 = 4131,

(MO opMyTe CYMMBI 1 WIEHOB apHMeTHuecKoji Mporpeccit ¢

TIEPBLIM 'WIEHOM a3 M TIOCTEAHMM WICHOM a,: S = “%n)

DTa CyMMa HeueTHa, 3HAUAT, UMCIO HEUeTHbIX CIaraeMbiX
3-13, 315, ..., 7-21 HEUeTHO (CYMMA UETHOTO UMCIA HEUETHBIX
upces Gbia Obl ueTHO!). TIpy OGOM M3MEHeHUM 3HAKA UeTHOCTD
coxpanseTcs (Hanpumep, 26 u —26 00a ueTHsl, 39 u —39 06a
HeueTHbl). [loaromy npu 11060M M3MeHeHMM 3HaKa cymma S,
M3MeHSISl CBOIO BE/MUMHY, BCEIIa OCTAETCS HEUETHBHIM UMC/IOM.
CnejloBaTebHO, He MOXET OKa3aThCsi PaBHOl 0 — UeTHOMY umciy.
9T0 3HAUMT, UTO UMCO O He MOKET GITh HaMMeHbIIes 10 MOJYITIO
CYMMOJi. A uMc/I0 1 MOXKeT, HeTPY/IHO 10J100paTh 3HaKM B CKOOKAX
TaK, UTOGbI CKOGKM PABHS/MCH 1 win —1, Hanpumep:
S=(-2-3-4-5+6+7)(-13-14—-15-16+17-18+19 +
20+21)=-1-1=—1, |S| =1 3HakM Tepej MPOM3BENEHUIMI
OKaKYTCs TI0CTAB/EHHbIMM TaK:

+2-13,42- 14, s =5:17,..,47:21.
Orser: 1, 4131.
5.6.7
Tepen KaxapiM 3 wicen 14, 15, .., 20 u 6, 7, . . ., 10

POM3BOMBHBIM 0GDA3OM CTABSIT SHAK IUTIOC WM MUHYC, TIOCIIe Uero

OT K&K/I0TO M3 06Pa30BABIINXCS UMCe/ NePBOTo HaGopa OTHMMAIOT

KaXJ10e M3 0GpA30BABLIMXCS WHCEN BTOPOTO HaGOpa, a 3aTeM Bee 35

TIONYUEHHbIX PE3Y/IbTATOB CKIAIBIBAIOT. KaKylo HauMeHIyio 1o

MOJYITIO U KaKylo HauGOAbIyIo CyMMY MOKHO OAYUMTb B MTOTe?
Pemenye.

HauGosnbiryio cymmy 1oyumm, eciv Bce uuc/a nepporo HaGopa
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x= %(su +3+V32a+9), mpM a>0 MMeeM OMH KOpeHb

x=3(6a+3+V3Za+9).

Tlpn a < 0 cucTema MmeeT BUIL
a<o0, s

XEE' S0,

o = xz

az-—,
32

.
5
:
x=i(ea+34vazaxy), ¥ =3(6e+3£V32F0)

TIpoBepHM BBINONHEH}e HePABeHCTBA X, = i(sa +3-V32a+9) >
';‘. OHO PaBHOCHIILHO HepaBeHCTBY 16a +9 = 3V3Za + 9. Tak Kak
16a+9 = 16 (—%) +9=45>0, To Bo3Beis OOe UACTH B
KBAIAT, TIOMYUMM PABHOCHIBHOE HEPABEHCTBO
16%a>+2-16-9a+81 2 9-2-16a + 81 & 16%a> 2 0

— BepHOe HepaBeHCTBO. KopeHb x; YJIOBNETBOPSeT HepaBeHCTBY
x=5.  Bonbumii Kopewb x, = é(én +3 +3Za+9) Tem Gonee
@My YZI0BTeTBOpseT.

Orper: Ilpy — 17 < a < 0 48 KopHsi x = 2 (6a +3 £ V322 +9),
npyt a > 0 oun Kopenb x = 2 (6a + 3 +V3Za +9).

5.3.3
Haiiiure Bce 3HAUeHMs NapaMeTpa a, PU KakKIOM M3 KOTOPbIX
JMeeT eMHCTBEHHOE PellleH}e CUCTeMA ypaBHeHuit
(x—3a—472+(y-a+2)’=1,
{ (x—4a-3)2+(y+3)2=9.

Pemenye.

Bylem  peuwats  rpaduuecki
(puc.L.1).  McnonbsyeM  usBecTHoe
YpaBHeHUe OKPYKHOCTH pammyca R ¢
LeHTPOM € = (Xo; Yo):

(x=x0)* + (y —y0)? = R*.
Pemermsivi (x;y) JaHHOi cucTeMbi
SBISIOTCH  TOUKM  TepeceueHms
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U3 pucyHKa BUAMM, UTO He MeHee TPeX KOPHeii uMeeM mpu
k€[o, 10].
Orger: 0 <a<10.

Bapuant 3

HaijiuTe Bee 3HAUEHMS a, TIPH KOTOPHIX YpaBHEHIe

x* + 423 + 4ax — 16x — 16 +8a —a®> = 0
JMeeT He MeHee Tpex KOpHeil.

Pemennue.

Byzem pemath rpaduuecky, paccMaTpyuBasi JaHHOe ypaBHeHue
KaK ypaBHeHue BMIA f(x,a) =0 c ABYMSA HeM3BECTHBIMM X M a.
MHOXECTBO ero peltierii (x, a) Ha KOOPAMHATHOM TUIOCKOCTH 0xa
npejicTaBnseT coboii rpaduK ypasHens. IIpu QUKCHPOBAHHOM
YKCTIOBOM 3HAUeHuu a = k mnonyvaercs ypasHenue f(x,k) =0 c
OJHMM  Hem3BecTHbIM x . Ero KODHSIMM SBASIOTCS TIepBbIe
KOOpPAMHATHI  pemienmit  (x, k)
ypaBHeHNUs f(xa)=0. Ha
pHc.1.24 TIOKA3aHBl KOPHH Xy, Xy,
x;. Komuectso KopHeii paBHO
KOMMUECTBY nepeceuenuit
rpadmKa ¢ npsmoit a = k.

Tpadwk Haulero ypasHeHus
ueTBepTOfi CTemeHu MonpoGyem
HOMYUMTh KAk  OObefMHeHue
rpadMKOB ypaBHeHMHi MeHbUIMX Puc.1.24
creneHeii. C 9Toit Leablo JeByio
YACTD YPABHEHUS! PAIOKUM HA MHOKMTEN. Mbl YBHIMM, UTO 5T0
BO3MOXKHO, €C/IM TIepenyIieM YpaBHeHe B BHjie:

a?—(4x +8)a — (x* + 4x® — 16x — 16) = 0
M 3aMeTUM, UTO JieBasi UacTh NpEATABisieT coGOi KBajpaTHbiii
TpeXu/IeH OHOCHTEIIHO MepeMeHHOf a. Ero KopHu
@, =2x+4%1J(2x+4)? +x* +4x3 - 16x — 1
2x+ 4 \xt + 40+ dx?
PN oy oy v PP ey 2
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y=(ax1+bx)+c—a(x1+£x)+t—a(x2+2ﬁx)+c=

a((xz+2—x+—)f
“ sac-bt

DB e b2
m,)+r—u(x+ Y -rtc=a+ )

=a(x- (-3
Cne)mnarenbno napaGona y=ax?+bx+c monyuaercs
Tapa/sienbHbIM TePeHOCOM  NapaGornbl y = ax? ¢ IepeHoCoM

BeputbI (0;0) B TOUKY (xo; ¥o) = (— 22; 2 )

B ofmem ciyyae npu napauiesbHOM MepeHoce napaGosbl
¥ = ax? + bx + c y3/10Bble TOUKM MOTYT IepPeCTaTh GbITb Y3JI0BBIMM
M3-32 M3MeHeHusi X Koopiunar. Ho B Hawem ciyuae sToro He
npousoiineT. B caMom fiesie, Tipy MoGbIX 3HaUeHUsX b, mapaGona

L N
| y

ym)=y(m+1)

[ym = 1) = y(m +2)

¥m=2) =y(m+3)
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Pemenne.

o CBOVCTBY HaMGOMBIIEro OGWIEro JETUTENsl CYIIECTBYIOT
B3aWMHO TPOCThIE HATYpAlbHble WMCIA U W U TaKue, uTO
x=d-u,y=d-v. HiumeHbuiee obiiee KpaTHOE MOKHO NONYUUTh,
706aBUB K DASTOKEHMIO UMCIA X HA TIPOCThIE MHOKUTENM
HeJIOCTAIOUIMe TIPOCTbIe MHOKUTENM U3 PANOKEHMs UMCaa y.
Hejiocralonue MHOXKHUTEIM COlePXaTcs B v, TaK KaK u M v He
MMeIOT OOUMX NpOCTHIX MHOXMTeNell (OTMUHBIX OT  1).
Tootomy q=d-u-v. Orcoma 4=uv. Tloactaum x u y B
paBeHcTBO 7x = 16y — 73:

(16v —7u)d = 73.
Tak Kak WMeno 73 — MpocToe, To 5TO BO3MOKHO TOMBKO B JBYX

cayuasix:d = 1ud = 73.
Tlpy d = 1 umeem 16v — 7u = 73 =
_73s7u W
v=2
Tpy d =73 umeem 16v —7u=1=
et 2)
v= (
T3usTu

a) Tyers =204, Eomd =1,10 (1) =204 = w = 2275
Tlonyuaem KBajipaTHOe ypaBHeHue
Tu? + 73u — 3264 = 0,
JMMelollee OMH HATYDATbHBIA Kopetb u = 17. Torga v =
12. x=1:17=17,
y=1-12=12, 7-17=16-12-73, ¢=204,d = 1, $=204.
Cryuait d =73 MOKHO He pACCMATDMBATH, OTBeT yke

TOMyUeH: MOXeT, HanpuMep npu x = 17, y = 12.

6) Myers $=2. B d=1,10 (1) » 2=up =222,

Tlonyuaem KpajipaTHoe ypapHenne —7u+73u—32=0, He

uMelolee LebIX KopHeit. Ecmd =73, 10 (2) 22 =uv = "',:“1,

Tlonyuaem KBaJpaTHOe ypaBHeHue 7u’ +u — 32 = 0, He UMelolliee
Le/IbIX KOpHeit. OTBET: He MOXeT.

734717 _
[T
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' 142sint
" lnmpgm = +00, T0O MHOXECTBOM 3HaueHui QyHKUMM Ha
2

nHTEpBAE (0; g) saprsercs wntepsan  (; +o0) . Uekmouns

sHavenne k = f(%) R

MHOXECTBO 3HaueHUit PYHKIMU Ha MHOXKecTBe (0; f) u

vz z *
1, 2472, 2472
G:EH(E

Orser: <k <

nosyuaeM  MCKoMoe
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Bapuant 17

Haiiiute Bce HeoTpUUATE/bHbIE 3HAUYEHWS a, IPU KOKIOM M3
KOTOPBIX MHOXKECTBO pellleHuii HepaBeHCTBa

1< 2a+x?~4log, /5(4a2=4a+9)
= sVisx*+7x7 +2a+4+log} /5 (40% - 4a+9)
COCTOMT M3 OZJHOI TOUKM, M HAMTE 3TO pelleHue.

Pemenmue.

CHauara  oTMeTMM, uTo 4a’?—4a+9>0, TaK Kak
JWCKDUMMHAHT  TpexwieHa 16— 144 <0, TaK uTo Jorapupm
onpesiefien mpu Beex a. TIpM HEOTPULATENbHIX SHAUCHMSX a
3HaMeHaTe/Ib M0/IOXKUTe/IeH (He MeHblle 4).

_ 2a+x?=4log, /3(4a>
feo= SVTBx e 7R 2 2a+4+log] (40
3aMeTHM, UTO B C/TyUae eJMHCTBEHHOTO PELIEHHs X = X,
HepaBeHCTBO f(x) = 1 6y/ieT paBeHCTBOM f(x,) = 1. 9T0 clefiyeT
3 TOTO, UTO NpU KaKIOM N
az0 byskuns  f(x) Y =4
HemnpephIBHa Ha
POMEXyTKe (—o0; +0). B fe
camoM fieste, eciu Gbl Gbuio 1
f(xo) >1 Kak Ha JieBOM y=fx
puc.1.30, To B rocTaTouHol |
GM30CTH K Xo HAWLIACH Gb
Touka x', B KOTODOi Gbl

0Go3HauMm

B

Puc.1.30
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7 Puclds

Cayuaii a < 0. OGpaTHM BHUMAHME Ha To, UTO eCTM Tapa wices
(x;@) AB/SIETCS. PelIeHHeM IAHHOTO YPABHeHMs! KaK ypaBHeHMs ¢
JIBYMS! HeM3BECTHBIMH, TO 1apa (—X; —a) TOXKe SIBASETCS peleHieM
(rak  Kak  m(—a)(=x) = (—x)? =max—x®> ). Ecau npu
(PUKCMPOBAHHOM 3HAUEHUM a TAHHOe ypaBHeHMe KaK ypaBHeHMe ¢
OIIHUM HEN3BECTHBIM X MMEET /|Ba KOPHSI X; U Xp, TO 9TO O3HAUACT,
UTO OHO KAK YPABHEHMe C JABYMS HEU3BECTHBIMM X U @ MMeeT JBa
pemtennst (x,;a) u (xz;a). Ho Torma (- x,;—a) M (—xp;—a) TOXKe
SBASIOTCS PeNIEHMAMM. A 9TO 03HAUAET, UTO TIPH (PMKCUPOBAHHOM
3HAUEHMM -a JAHHOE YPaBHEHUe KaK YPaBHEHWE C OfIHMM
HeM3BECTHBIM X MMeeT /1BA KOPHS —X; M —X,. 3HAuur, eciu
YpaBHEHUe UMeeT POBHO fBa KODHS TNpH (DMKCHPOBAHHOM
3HAUEHMN @, TO OHO MEET POBHO /IBA KODHSI ¥ DM 3HAUCHUM - a.





image114_62dd8639d1bb5500070f9c04_jpg.jpeg
Pa3IMUHBIX KOPHS t = x M t =y; mapa (x;y) AB/ASeTcs pelieHneM
cucteMbr (1); BBMY CHMMETPUM CHCTEMbI OTHOCHTENBHO X MY
mapa (y;X) TOXe SIBISETCH ee pelleHueM, Tak uto cuctema (1)
MMeeT /1Ba Pa3AMUHBIX pellenus (x;y) u (y;x), To ecTb npsmas [,
IepecekaeT rumep6ony h, B JABYX TOUKAX, a Bech Tpaduk H B 4
TOUKax;

npua =3/225 KsajpaTHoe ypaBHeHMe UMeeT OJUH KOPeHb
t =x=y; pemensem cuctemst (1) BASETCS OHA MApa (x;X), TO
ecTh mpsivas [ mepecekaeT runepoony h, B OIHOM TOUKe (TOUKA
Kacanmsi A Ha Guccektpuce 1 v 1l KOODIMHATHBIX YIZIOB), @ BeCh
rpadmk H B 3 TouKax;

npu a > 3/2.25 KBajpaTHOe ypaBHeHMe He MMeeT KOpHei,
cuctema (1) He COBMECTHA, TO ecTh TNpsiMasi [, He Mepecekaer
runepGony hy, a Bech rpadyK H repeceKaeT B 2 TOUKAX.

Tpsimast I, pu Beex a > 0 TiepecekaeT rumnepoony hy B ABYX
Toukax (8o Il 1 IV KBafpaHTax). B 3aBUCHMOCTH OT 3HAUeHMIi a
rumepGony h, OHa MOXeT mepecekaTh B JBYX TOuKax (8 I
KBAJ[PaHTe), B OJHO/ TOUKe B (TOUKA KACAHMS) U He TepeceKarh.
PaccMoTpuM nepeceuerue I ¢ h.

x+y=a =

e e o
B COOTBETCTBIY C TeopeMoii BieTa napa (x; y) iBASTCs pelieHuem
9Ol CHCTEMBbI TOTJIa M TOJIBKO TOT/Ia, KOTA UUCIA X 1 Y SBASIOTCS]
KOPHSMM  KBAJpaTHoro  ypasHennss t>—at+a=0. Ero
JMCKPUMMHAHT D = a® — 4a NIO/IOKUTENeH NI @ > 4, PaBeH Hy/lo
I a = 4 v OTpULATENeH PH a < 4.

CrtefioBatesbHO,

npu a >4 KBAIPATHOE YDABHEHME MMEET [BA PAsTMUHBIX
KOPHSI t = XU t = y; T1apa (x; ) SBJSETCS PelieHHeM CUCTeMBI (2);
BBHIIY CHMMETPUI CHCTEMBbI OTHOCHTEIIBHO X My Tlapa (; X) Toxke
SBISETCS e PellieHHeM, TAK UTO CHCTEMA (2) MMeeT /1B PasiMuHbIX
pewenus (x;y)  (¥;x),T0 ecTb npsiMasi [, llepeceKaeT rurepoony
h, B IBYX TOUKAX, @ Bech rpayK H B 4 TouKax;
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a < V4. 3naunt, 1 < a < V4.

pw a <1 6 5 @) e (-94) o (€
W‘j JO/KHO GbiTh (a%; a?) ;4) & o e
[ a>-5, ©—2<a<23Haunt, -2 <a<1.
-2<a<2
C yuerom orpaHuueHus a# 0 umeeM a € (-
(1 V).
Otger: a € (=2;0) U (0;1) U (1; V4).

) U (0;1) U

5.35

Haiiiute Bce 3HaueHMs NIapaMeTpa a, IPU KakKIOM M3 KOTOPBIX

ypaBHeHMe
9*—2(a—-3)-3"+a?—8a+7=0
MMeeT eMHCTBEHHbIji KOpeHb.

Pemennue.

Tlonoxum 3* = t. Tora MeXjy MHOXECTBOM KOpPHeil JaHHOTO
YDABHEHNUS 1 MHOKECTBOM TOOKHTENbHBIX KOpHei ypaBHeHMs
t?—2(a=-3)t+a?—8a+7=0 Gyler B3aUMHO OJIHO3HAUHOE
COOTBETCTBME: KAXZOMY KOPHIO X JAHHOTO YDABHEHMS
COOTBETCTBYeT OIMH TMOJIOKUTEbHbIN KOpPeHb 3% KBa/IpaTHOTO
YPaBHEHNSI, & KaXZOMY TOMOKMTEIBHOMY KOPHIO ¢ KBAIPATHOTO
YDAaBHEHUS  COOTBETCTBYeT ~ OMMH  KopeHb x =logst .
CneioBaTenbHO, JaHHOE YPaBHEHUe MMeeT eIMHCTBeHHbIH KopeHb
TOI/IA M TOZIBKO TOIAIA, KOIZIa KBAPATHOE YPABHEHMe MMeeT OfH
ORI TE b HbI KOpeHb.

KBajipaTHOe ypaBHeHMe MMeeT KOPHU, KOT/Ia IMCKPUMMHAHT

4(a—-3)>-4(a®>-8a+7)=8(a+1)=0.

Ecim D =0, To ecTh a=—1, T0O MMeeM ypaBHeHue t? + 8t +
16 = 0 C @IUHCTBEHHBIM OTPHILATENBHBIM KODHEM t = —4.

Ecmt D > 0,70 ecTb @ > —1, To MMeeM JBa PasiiuHbIX KOPHSL.
CoracHo Teopeme BieTa NpousBelieHMe STUX KOpHeH DaBHO
a?—-8a+7. Eom a*>-8a+7=0, Toa=1 wim a=7. lpn
a=1 umeeM ypaBHenne t>+4t=0 , He umeolIee
NONOKMTENbHOO KopHsi.  TIpu a =7  rmojiyuaeM  ypaBHeHMe
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n =k: 3% > 2(k + 1)?, 1 10Ka3bIBaEM, UTO OHO BEPHO I n = k + 1:
344> 2(k + 2)2
Hmeem 3%+ = 3-3% > 3(2(k + 1)2) = 2(3(k + 1)2).
3pech 3(k+1)2=3(k+1)> = (k+2)>+ (k+2)> =3k? + 6k + 3 —
K —dk—4+(k+2)?=2k*+2k -1+ (k+2)*22-4>+2-4—
1+ (k+2)2=39+ (k+2)*> (k+2)%
Jlokasano, uto 3% 2 2(k + 2)? (waz undykuu).
VCI0BHS PUHIIMNIA MATEMATHYECKO! UHAYKUMM BBITIONHEHbI,
CJIefloBaTe/IbHO, HePABEHCTBO BEPHO JI/Isi BCEX HATYPA/IbHBIX 1 > 4.
Otser:n > 4.

IMpunyun noanoii mamemamuueckoii undykiuu

CyuiecTsyeT enie ofiHa (popMa NPUHUMIA — TIPUHIMI NOTHOM
MaTeMaTHUeCKoi MHAYKIIM.

Ecom yrBepkenne A(n), B KOTOpoM n € N, MCTMHHO Npu
n = mu A M00OTO HATYPATbHOTO k =m M3 €ro MCTMHHOCTH
U BCeX n < k CIeJlyeT UCTHHHOCTb M TIPH n = k , TO yTBepK/IeHM e
A(n) MCTHHHO /IS BCEX HATYPATLHBIX 1 > m.

9Ta (opMa MCIIOM3YeTCs], KOTAA /LISl TIPOBEPKM MCTHHHOCTH
yTBepkieHns Tpu n=k +1  uHbOPMALMS 06 UCTHHHOCTH
npU 1 =k HEIOCTATOuHA: HyKHA MHQOPMAIMA 06 MCTUHHOCTH
YTBEPXK/ICHNS U HEKOTOPBIX MEHbIIMX SHAUCHMSIX .

INMpumep 3. Ha CKOJBKO TPEYroAbHMKOB N — YTOJbHMK
(HEOGA3ATENbHO  BBIMYKIbIA) MOXeT ObITh pPasouT —CBOMMY
HeTlepeceKaloUMMHCs IATOHASIMHU?

Pemenne. [l TpeyrobHUKa 3TO UMCIO
PaBHO efMHMUe (B HEM HeT AMaroHaneii,

TOC/e MOMBITKM pasOUTh €ro ¢ MOMOUIbIO
JMaroHasieli OCTAeTCs B HENPUKOCHOBEHHOCTH
CaMm  TpeyrombHuK): 1=3-2 ; s
ueThIpexyrobHuKa (puc. 0.3) 9T0 UMCIO0 PaBHO,
KaK BUIUM, IBYM: 2 = 4 — 2. [Las moGoro k > 3 Puc. 0.3
JIOTYCTHM, UTO Kbl n — YTONBHNK, Iae
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x2 = (6a+3)x+9a?+a=0.
VUnTHIBAs, UTO IMCKPUMUHAHT KBA/PATHOTO TPEXU/IEHA PABEH
D = (6a +3)? —4(9a% + a) = 32a +9,

3JaIMIEM PaBHOCHIIbHYIO CHCTEMY
a
&z,
2
x 23a,
32a+920,

1
x=5(6a+3%V32a+9).

Tlpu a = 0 cucTemMa MMeeT BUIL

az0,
x 23a, a20,
e - x 2 3a,
= iany 1
x=5(6a+3+V32a+9).
(6a+3+V32a+9). Al

TIpoBepUM, YIOBIETBOPSIOT I KODHM X, , = i (6a+3+v3Za+9)
HEPaBeHCTBY X > 3a.

Ecmma =0,T0 uMeeM KOPHM Xy, =3(3£3): x, =0, x,=3.
06a KOPHS Y10BTeTBOPSIOT HePABEHCTBY x = 3a: 0 2 30, 3> 3-0.

Ecima > 0,70 x; :%(smz—m) <§(sa+3—3) =3a, T0
©€CTb HePABeHCTBY X > 3a He YOBIETBOpSeT.
x;=3(6a+3+V32a+9)> -6a=3a, TO €CTb YIOB/CTBOPSET
HepaBeHCTBY x > 3a.

Hrak, mpu a=0 uMeeM [Ba KOPHI X, =0, x;=3 ,
nonyuenHbie 1o hopmye
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Bapuanr 18
HaiijuTe Bee 3HAUEHMS @, IPU KaX/IOM 13 KOTOBIX CHCTEMa
Ix?—x—6l=(y-172+x-7,
{ 3y=2x+a
JMeeT POBHO O/IH WU 1Ba KODHSL.
Pemenmue.
Bysem pemwarb rpaduuecku. YuuTbisas, uto x? —x —6 >0 npu
x<-2ux>3, x2—x-6<0npn-2 < x < 3, nepenuuem
TiepBoe ypaBHeHMe B BIJIe COBOKYITHOCTH ypaBHeHMI
X2 —x—6=(—-1)+x-7npux < -2ux>3,
[ y—12+x—Tnpu —2<x<3
-1)?=(x-1)?nmpux<-2ux>3
x2+(y—1)2—13npu —-2<xs3.

=

y=1+,13-x2,

y=1-J/13-x2

Buaum, uTo rpadMK nepsoro ypahemns (sa puc.131
CIUIOWHAS JIMHMS) COCTOMT M3 KYCKOB [ABYX MPSMbIX Y =X MU
¥ =2 —XBHe NON0CHl —2 < X < 3 U JBYX KYCKOBY = 1 + VI3 —x2
n y =1-13 —x2 okpyxkHocT! x? + (y = 1)? = 13 (c uentpom (0;
1) u paguycom VI3) B monoce -2<x<3. OTM KycKu
TepeceKaioTcsi B TOUKaxX E=(-24), D=(3;3),
C=(-2-2), B=(3-1).

Tpak BTOPOTO ypaBHeHMsl (Ha PUCYHKe WITPUXOBAS IMHMS) —
npamas y = 2x +2 ¢ yraosuM  Koaduusentom 2 u HauamHoii
opauHatoii 5. Ee yrionoji Koo(p@MIMeHT OTMUATCS OT YIIOBbIX
KOIDUIMEHTOB 1 1 —1 MPAMBIX y = X Uy = 2 — X, TOITOMY TpK
KaKIOM 3HAUeHNM a OHA TiepeceKaeT 0Ge 3TH NpsiMble (YacTh TOUeK
TlepeceueH s HAXOUTCA B onioce —2 < x < 3).

Tlpu  BO3PACTAHMM @ OT —co JO +oo MpsiMas y = gx *2

LTPHX < —2Hx>3,

npu —2<x<3.

NapanTensHo nepemenaercs Baepx. TIpH STOM KOMUECTEO ToueK





