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Ot aBTOpOB

OcHoBHast Lie/Ib JAHHOH KHUTH — IOMOYb YYEHHKY, XKeJIA10LIEMY HayUHThbCS
pellaTth 3aJaHusi BTOPOH YacCTH BbIMYCKHOrO dK3aMeHa no asnre6pe. [Tostomy
aBTOPbI CTAapaJMCh MUCATh PelleHUsl NOAPOGHO, B CTU/IE GECelbl C YHUTATENIEM.
OTMeTuM, UTO XOTS Ha 3K3aMeHe npu oOPMJIEHHH PELLEeHHH STHX 3aJau Yya-
CTO JOCTATOYHO MEHbILIeH CTeNeHH NOAPOGHOCTH, YeM BbiOpaHA aBTOPAMH, Bbl
BIIOJIHE MOKETE «B3fiTb HA BOOPY>KEHHE» U C YCMEXOM MCMOJb30BaTh HEKO-
TOpbie U3 NPHEMOB oOPMJIEHHS PeLIeHHHl, UCMOIb3yeMbIX B 3TOH KHure. Ha-
npUMep, KJoueBble CI0Ba U ()paabi, HAMOZOGHE «CJIER0BATENbHO», 3HAYUTY,
«TakuM 00pa3oM», «TaK KakK ..., TO ...», [IOMOIyT BaM 6oJiee ynopsiio4eHHO
u3jaratb CBOU MbICJIH. V1 BroJiHE BO3MOXHO, YTO BCJIEACTBHE 3TOrO Bhl CTa-
HeTe COBepLIaTh MeHblllee KOJMYECTBO OLUHGOK H ObICTpee NMPUXOAUTD K npa-
BWJIbHOMY OTBETY.

JKenaem BaM ycrexos!

ABTOpbl 6nar011apﬂ"r PELIEH3EHTOB JAHHOH KHHIHMA3a BHUMATEJbHOE npo-
YTECHHE PYKOMUCH H LEHHbIE 3aMEUaHH .
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PeweHus 3agay u3 cOOpHUKa TECTOB

§ 1. Pewenus recro 2010-2011 r.

Tect Nel
Yacrtb 2
@ Pewnte ypaBHenue (\/:AT:_LI)3 —-5z++r—4 +15=0.
Pemexnue.

OG6aacTb onpeaeseHus AaHHOrO ypaBHeHusi: £ — 4 = 0, = > 4. Ocye-
CTBMM NPeo6pa30BaHie yPaBHEHHs, PABHOCHIbHOE Ha ero 06J1aCTH onpejesie-

Husi: vz — 4- (Vo — 4)2+1)=5z+15=0, Vz —4-(x—3)—5(x—3) =0,
(z—3)(vz — 4—5) = 0. [TocenHee ypaBHeHHe PABHOCKIbHO COBOKYMHOCTH:
z—-3=0, T =3, T =3,
[\/z—:i—5=o, ® lz-4=2 © [:1:=29.
3HaueHHe £ = 3 He BXOAHMT B 06/1aCTb OMpeeNeHusl HCXOAHOTO ypaBHEHHS,
T.€. He SIBJISIETCS €10 KOPHEM.

Omegem: x = 29.

Pewnre nepasencrso (2'%° — 5°°) - (3 — (V2 + 1)z) >

Pemerwe.
3aM€TPIM uto 2" = (2%)% Tax kak 22 <5, 0 (2
9100 _ £50
Pasnenus o6e yacTi HCXOIHOrO HEPaBEHCTBA Ha OTPHLATEIBHOE YHCIIO
2100_ 550, MOJIy4HM PaBHOCHJIBHOE HEPABEHCTBO: 3 — (\/_ +1)z<0 &

x> 3(V2-1).
Omeem: = > 3(v/2 —1).

50

50
%)< 5%, 1 nosromy




6 Peiuenns recros 2010-2011 r.

@] B reomerpuueckoii mporpeccHu cymMma nepBoro U BTOPOro YJeHOB paBHa
1000, a cymma mepBbIX YeThIPEX ueHoB paBHa 1010. Hafinure cymMy nepBhix
BOCBMH YJIEHOB 3TOJ NPOrPeCCHH, eCJIH U3BECTHO, UTO €8 3HaMeHaTeJlb M0JI0-
JKHTEJIEH.
Pemenre.
“Tlycts b — mepBbiii uiieH 1aHHOM B YCJIOBHH FeOMETPHUECKOH IPOrPeCCHH,
g — 3HaMeHaTeJb 3Tol nporpeccuu. Torna b-q,b - ¢2,b- ¢ — Bropo#, TPETHil
H 4eTBEPTHIH WIeHbI 370l nporpeccuu. [To ycoBuio uMeem:
b+ bg = 1000 b-(1+ q) = 1000
{ b+ bq + bg? + bg® = 1010; { b-(1+q)+bg%(1+ q) = 1010;
b-(1+¢q) =1000 b- (14 ¢)=1000
{ b(1+g)(1+4¢%) =1010 { 1000(1 + ¢%) = 1010
b- (14 ¢q) =1000 b-(1+ ¢) = 1000
< {14Sq2=)1,01 d {q::l:O,l.
Tak kak no ycinosuio ¢ > 0, To ¢ = 0,1. UToOb! BBIYKCJIUTD CyMMY MEPBBIX
BOCHbMH UJIEHOB IPOTPECCHH 3aMETHM, uTO bs + b + by + bg = bg* + bg® +
+bg® + bq” = g*(b + bg + bg? + bg®) = ¢*- 1010 = 1010 - 0,1*= 0,101.
[ToatroMy cymma nepBbix BochMH WieHoB paHa 1010 + 0,101 = 1010,101.
Omsem: 1010,101.

@l [Tpsmas 3z + 4y = ¢, rae ¢ — HEKOTOPOE UKCJIO, KacaeTcs THnepGosib

Y= —lzz B TOYKe ¢ OTpHLIaTeNbHOM ab6euuccoh. Hafigure uncio c.
Pemerne.
1) Uso6pasum npsmyio 3z + 4y = 0 u rpaduk GyHkumM y = —1% , CM. pHc. 1.
YA

3x+4y-c\

S
=Y

3x+4y=0

Puc. 1.
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[Ipsimbie 3z + 4y = c u 3z + 4y = 0 napasiesbHbI IpU JI060M 3HaYEHHH C.
[TosTomy Ha ocHOBaHHM pHCyHKa | iesaeM BbiBOJ, 4TO npsiMast 3z + 4y = ¢

KacaeTcsa rpadea Yy = 172- B TOM H TOJIbKO TOM CJiyyae, KOraa OHa UMeEeET C

3THM rpacHKOM POBHO OIHY OGILYIO TOUKY.

2) Ipsmasi 3z + 4y = c urpaduk y = —1% HMEIOT POBHO OJIHY OOLIYIO0

3z+4y=c
TOYKY 4> CHCTeMa ypaBHeHHH Y= 12 MMeeT POBHO OIHO pelleHHe.

z
[Toncrasass y = —1:% B [1ePBOE ypaBHEHHE CUCTEMBI, [OJTyYaeM:

3ac+-4§
T

Kaxnomy kopHio xo ypasHeHusi 32 — cx + 48 = 0 COOTBETCTBYET POBHO

=c & 322 —cr+48=0.

OIIHO pelleHUe T = Tg, Y = —;—2— yKa3aHHOI1 BblILI€ CUCTEMBI, # HA0GOPOT.
0

Ypasuenue 3z2 — cx + 48 = 0 MMeeT eNUHCTBEHHbI KOPeHb (Zo = ¢/6)
B TOM H TOJIbKO TOM CJIyyae, KOraa ero AMCKpuMUHanT D = c2 — 12 - 48 papeH
HYJIIO.

Ha ocHoBaHHH H3JI0XEHHOTO BhIlIE MOJyYaeM, uTo npsiMas 3z + 4y = ¢
KacaeTcs rpaduka y = -%:2— & 2-12-48=0, c2 =122 .4, c = +24.
c

Tak Kak no YCJI0BHIO abcLycca TOYKH KacaHHus To= 6

c<0, e c=-24,
Omeem: c = —24.

OTpHLATENbHA, TO

[Tpumeuanue [. 3ametnM, 4TO ecau npsiMasi ax + by = ¢ UMeET POBHO
OZIHY OOLLYIO TOYKY C HEKOTOpPO# JiHHKel Ha miockocTd Ozxy, TO 3TO eI He
03HayaerT, YTO OHAa KacaeTcsl 3TOH JiMHMH. B KauecTBe mpuMepa paccMOTpHM
npsiMy0 y = Z + 6 u rpadux QyHKUMH Y = T3, CM. pHC. 2.

Ji

y=x+6

Puc. 2.
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HMeeT eJHHCTBEHHOE pelie-

=x+6
MOoXHO0 10Ka3aTb, UTO CHCTEMA { Y _ $3+

HHe, HO OYEBH/IHO, UTO O KacaHHU NPsAMOil y = z + 6 u rpaduka y = z° peub
uaTH He MOXeT. Takum 06pa3oM, npyBenEHHOE BbilLE pelueHue 6e3 CChIKK Ha
PHCYHOK 1 661710 Gbl HEMOJIHBIM.

[Tpumenanue 2. [lns ctpororo nokasaresbcTBa (6€3 CChIKH Ha PHCYHOK)

PaBHOCHJILHOCTH yTBepKIEHMI — «npsiMast 3z + 4y = ¢ Kacaercs rpaduka

Y= 190—2 » ¥ «npsamast 3z + 4y = ¢ MMeeT POBHO O/iHY O6LLYIO TOUKY ¢ rpadu-

KOM y = lxg », HeOOXOIUMO YTOYHUTD NOHSATHE KKACAHUS» NPSIMOH H rpadka
¢yukuuu. Kak 310 nenaercsi, Bbl yaHaere B 11-M Kiacce npH U3y4eHHH TeMbl
«JeomerpuuecKuii CMbICJ IPOU3BOAHOM.

M3 nynkra A B nyHkr B, pacnosioxeHHblil HHXKe IT0 TEYEHHIO DEKH, OT-
npasuscs miaot. OHOBPEMEHHO C 5TUM U3 NyHKTa B B nyHKT A Bblies Karep,
COOCTBEHHAst CKOPOCTb KOTOPOTO B LIECTb Pa3 60JbLiIe CKOPOCTH TEUEHHs pe-
Ku. Betperus nuior, katep cpasy nosepHyJ M nomsli o6partHo. Kakyio yactb
paccTOsIHUSA OT MyHKTa A 10 MyHKTa B ocTaHeTcs NMpoOnJbITh MJIOTY K TOMY MO-
MEHTY, KOrla KaTep BepHETCS B NyHKT B?

Pemexue.

[TycTb v — cKOpOCTD TeUeHHst PeKH, ¢ — BpeMsl, IIpOLLie/lee C MOMEHTa 0T~
TJIBITHS MJIOTA M KaTepa 10 MOMEHTa UX BCTpeuM. Toraa cKopocTh KaTepa npu
IBIXKEHHH OT NyHKTa B HaBcTpeuy nuioty paBHa 6v — v = Sv (co6GeTBeHHast
CKOPOCTb KaTepa, Kotopasi B 6 pas GoJibliie CKOPOCTH TeYeHHsl, MHHYC CKO-
pOCTb TeUEeHHUs ).

3a BpeMst ¢ TUIOT MPOIILIBET pacCTosiHie vE, a KaTep — paccTosinue Sut.
[Toatomy paccrosiHue mexkay nyHkramu A u B paBro vt + 5vt = 6vt.

[Tocsie BeTpeur ¢ M/10TOM KaTep MIbIBET 06PATHO, T.€. BHH3 10 TeUEHHIO, 1
€ro cKkopocThb paBHa 6v + v = Tv (co6CcTBeHHas CKOPOCTb KaTepa ILoC CKO-

poctb Teuerust). [TosTomy paccrosiHue OT MecTa BCTPEUH C MUIOTOM 10 NyHKTa

B, paBHoe Svt, KaTep NPOMJLIBET 3a BpeMst Sut _ ét.

Tv 7
5

3a Bpems 7t NJIOT APOIIBIBET pAacCTOSIHUE %t - v, a o0Luee paccTosiHUE,

TNpoiiileHHOe NJIOTOM K MOMEHTY BO3BpAaLLEHHs KaTepa B NyHKT B, 6yznet paBHO
S.p=12
vt + = vt = 7 vt.
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CuienoBareJibHO, K MOMEHTY BO3BpallleHHsI KaTepa B HKT B mioty ocra-
12 30

HeTcs NPOMJILITh paCCTOsIHUE, paBHoOe 6vt — "'Z_Ut = —7—vt, YTO COCTaBJISIET
%vt : (6vt) = % yacTeil BCEro paccTositusi ot A o B.
;)
Omesem: 7
Tecr Ne 3
Yactb 2

3anuiuuTe ypaBHeHHH MPSIMON, apaeJbHON NPAMO y = —3z + 6 1
npoxoasiuei uepe3 Touky A(2; —3).

Pemexnue.
[lycts y = kx + b— uckomoe ypaBureHue npsiMmoit. [IpsiMble y = kz + b u
y = —3z + 6 napaJie/btbi <> yr/IOBble KOI(QOULHEHTb! ITHX MPSIMbIX PABHbI

& k = —3. [lpaimasi y = —3x + b npoxoaur uepe3 Touky A(2; —3) & Ko-
OpAMHAThI TOUKH A yIOBJETBOPSIIOT YPABHEHHUIO NpsIMOit <> —3 -2 + b = -3,
b =3. Hrax, k = -3, b =3, y = —3z + 3 — HCKOMOe ypaBHeHHUe MPSIMOHL.

¥Ynpocrute BoipaxeHue b-( 1 ——1—):(—b—+ b )

b—6 b/ \b+1 b-1
PemeEne.
[TpeoGpasyeM naHHOe BbIpaXKeHHe M0 AEHCTBHSIM:
gl -l__1 1 _1-(Q=b)_ _ 8 __ b .
b—b> b b(1-b°) b b(1 —b%) b(1—-b%)  1-b
4 2
2)b+1+b_f—i=b'(bi1fbi1)=b'8>+11;2bbf11)=b"’2b-1;
3)p. —b co2r B -1 1
1-b° -1 1-b° 2% 2

Omsem: —0,5.

@ Ykaxute Bee Lieible YMCIa, KOTOPbIe He NPHHaA/IexaT 06/1acTH onpesie-
JIEHHs! BbipaxkeHust vz2 + 6z + 8 — vz2 — 4.

Pemenne.

O6aacTbi0 onpeaeseHusl JaHHOTO B YCJOBHH BbIPAXKEHUS SIBJIAETCS MHO-
JKECTBO peLIEeHUI CHCTEMBI:
z2-420
{ 2 +6z+8>0.

2 Asre6pa 9 knacc. PeweGHnk
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PelwnB Kaxaoe U3 HepaBEHCTB 3TOH CHCTEMbl METOOM HHTEPBAJIOB (CM. pH-
CYHOK), [T0Jly4HM, 4TO 061aCThiO ONpe/e/IeHHsi JaHHOTO B YCJIOBHH BbIPaXKEHHUST
apasoTes T € (—o0; —4] U {—2} U [2; 4-00).

£ e i ik -
,,,,, 1gsa 4 (asssasy o

-2 2

el bkl Sk bk b

Py
eassaas

-4 -2

Jlerko BHAETD, YTO LEJILIMM YHCJIAMH, HE [PHHA/JIEKALIMMY MHOXKECTBY
(—o0; —4] U {—2} U [2; +00), siBasitoTes uucna —3, —1,0, 1.

Omeem: -3,-1,0,1.

Ilana cucrema ypasHeH#ii:

S5x —y=2
2y -3z =10
2z+y=p.

Haiinure Bce 3HaueHHst p, pH KOTOPBIX 3Ta CHCTEMa HMeET pellleHHe.

PemeHzne.

[Tposeném paBHOCH/IBbHBIE IPe0Gpa30BaHHs EPBLIX IBYX YPABHEHH! JaH~
HOH CHCTEMBI:

Sr—y=2 10z -2y =4
{2y—-3x=10 {2y-—3x=10(+) ad
10z -2y=4 S5r—y=2 y=2_8
®{7x=14 41’{:1::2 ¢:>{m=2.

Takum o6pa3oM, U3 NepBbIX ABYX YPaBHEHHEl CHCTEMBI CJellyeT, YTo = = 2,
y = 8. [Noactapnss £ = 2, y = 8 B TPeTbe ypaBHEHHE CHCTEMBI, MOJyYaeM
paBeHCTBO 2 - 2 + 8 = p, KOTOpOe CNpaBeiIMBO JHIb s p = 12.

Omesem: p = 12.

M3 ropona A Bropon B onxHoBpeMeHHO Bblexasy ABa aBToMo6uisi. Cko-
pOCTb NepBoro aBToMo6Hst — 60 kM/4, a cKopocTh Broporo — 90 KM/ Cny-
ctd 30 MuHyT U3 ropona A B ropol B Bblexas TpeTHil aBTOMOOUIb, KOTOPbIH
JOTHAJ CHauaJa nepsblii aBTOMOOHIb, @ Uepe3 yac MocJie 3Toro JorHas BTopoi
aBToMo6uJb. Halinure ckopocTb TpeTbero aBTOMOGHIISA.

Pemexune.

TlycTb v KM/4— CKOPOCTb TPEThEro aBTOMOGUS, a ¢ 4acOB— BPEMS, 10~
HapoOuBLIeecs: eMy, YTOOb! JOTHATh NMepBbiii aBTOMOGU/b. TOrAa nepBbli aB-
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TOMOGHJIb 10 TOTO MOMEHTa, KaK €ro JorHaj TpeTHi, 661 B nyTH (¢ + 0,5) u.
Tostomy 60(¢t+0,5) = vt. Tak Kak TpeTHii aBBTOMOGHJIb I0rHAJ BTOPO# CIyCTs
el yac, To 10 3TOro MoMeHTa OH 6bl1 B yTH (¢ + 1) 4, a BTopo#t — (¢ +1,5) u.
Orciona umeeM: 90(t + 1,5) = v(¢ + 1) = v U t YIOBJETBOPAIOT CHCTEME:
60t +30 = vt (1)
{ 90t + 135 = vt + v (2).
Boinosnss B ypaBHeHuu (2) noacraHoBky vt = 60t + 30 u npuBoas 10106~
Hble, nonyyaeM: 30t + 105 = v (3). M3 cootHowenus (3) u ypasHenus (1)
caenyer, uto 60t + 30 = (30t + 105)¢, 30¢2 + 45t — 30=0, 2t2+ 3¢t —2=0.
[lonyueHHOe KBanpaTHOE ypaBHEHHE HMEET KOPHH ¢ = —2 u ¢ = 0,5. 3Haue-
HHe ¢ = —2 He yI0BJETBOPALT CMbICJIY 3allauH, a npu ¢t = 0,5 uMeeM:
v=230-0,5+ 105 = 120.
Omeem: 120 km/u.

Tect Ne5*
Yacrb 2
2—z 2z _ _ 6
Peuiure ypaBHeHve i +$+3 =9—=
Pemerxne.
.2—-z 2x  _
[Tpeo6pasyem sieByio YaCTh AaHHOTO YDaBHEHHS: poai Sl 3=
_2-z)@+3)+2x(x~3) _2z-2*+6—3zx+22% -6z _
(x-3)(z+3) z° -9
2 2 2
_xz—-T72+6 .ZzZ—-T7z+6 _ _ 6 zZ—-T2+6 _
_—P—_g—.ﬂaneeumgem. Z_9 -2 29
-6 > —7z+6=-6 - 7r+12=0 _
—m@{zz—-!)#O {m;é:l:3 & z=4

Omsem: x = 4.

3anuiuuTe ypaBHeHHe NpsiMOii, mpoxosdiilei yepes Toukn A(—24;9) u
B(40; —7). B kakoit Touke 3Ta npsiMasi nepecekaet och abeuuec?

Pemexne.

[Tycts y = kx + b — nckomoe ypaBHeHue npsimoii. Tak Kak 3ta npsimast
npoxonut yepe3 Toukn A(—24;9) u B(40; —7), TO NpH NOACTAHOBKE KOOP-
nuHat Touek A W B B ypaBHeHHe y = kx + b LOJ/KHBLI MOJIYYaThCS BEPHbBIE
paBeHcTBa. [Toatomy njst koaddunuenton k, b umeeM cucremy:
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{ —24k+b=9 Berurras U3 2-ro ypaBHeHus 310l cucTeMbl | -oe ypaBHe-
40k +b=-T.
HHUe, nosiyyaeM: 64k = —16, k = —:11—. Orciona, —24 - (—-—‘11-) +b6=9, b=3.
Hrak, uckomasi psiMast 3a1a€Tcst ypaBHEHHEM Yy = —-i—m +3.

;Fquoﬁ repecevyeHus nNpsamol y = —%x 4+ 3 ¢ ocbio abcLUce ABASETCS
Touka (zo;0), rie To — KOpeHb ypaBHeHus! -—%z +3=0, 1.e. o = 12.

Omesem: y = —-:11—33 +3,(12;0).

3_ 3
.-21 Coxpature 1po6s S0-—=a” +a—2b
P P 1—(a+b)? - 3b?

Pemerue.

[NpumeHss dhopMysibl pa3HOCTH KyGOB M KBaipaTa CyMMbl, HMEEM:
803 — a3 +a—2b _ (2b—a)(4b® +2ab+ a?) + (a — 2b)
1—(a+b)2—36% 1— (a® + 2ab + b%) — 3b?

(2b—a)(4b® +2ab+a%—1) _

1 — 4b% — 2ab — a? -

Omsem: a — 2b.

—(2b—a) = a —2b.

@ 3a HeCKOJIbKO JHElH 0 COPeBHOBAHUI CIIOPTCMEH CTas «COpachiBaTh»
BeC, YMeHbLLas KaXK/ible CyTKU BeC CBOEro TeJia Ha OAHO U TO 2Ke YHCJIO IPOLIeH-
TOB OT NpeabiayIero 3Hauenus. OnpenennTte, Ha CKOJLKO NPOLIEHTOB B CYTKH
CMOPTCMEH YMEHbILIaJ CBOH Bec, eCJId H3BECTHO, YTO 3a [OCJ/IeHHE ABOE CYTOK
JIO COPEBHOBAHUH €ro BeC yMeHbLUUJICS ¢ 62,5 KT 10 57,6 KI.

Pemerne.

[yctsb p -100% — npoLeHTbl, Ha KOTOPbIe CIIOPTCMEH yMeHbliaJ CBOI BeC
3a cytku. Toraa 3a nepBble U3 BYX CYTOK 0 COPEBHOBAHHUH BeC CIIOPTCMeHa
yMeHbILucs ¢ 62,5Kr 10 62,5 —p- 62,5 = 62,5 (1 — p)kr, a em@
yepes cyTkH Gbl pase 62,5 (1 —p) —p-(62,5-(1 — p)) =62,5 -(1 — p)2kr.
Ilo ycnioBuio, ocJie 3THX U3MEHEHHIt BeC CIIOPTCMeEHa CTaJl paBeH 57,6 K, T.e.

62,5 -(1 — p)2=>57,6. [poBeném Buluncenus: (1 — p)2= —g%lg = —(55—27% =
2 ’
=—§—§§ &1l-p =% (TaK Kak 4acTb MeHblle 1eoro, 7o p <1 u l—p > 0).

Orciona HaxoauM, uto p =0,04, T.e. HCKOMOE KOJIHYECTBO POLIEHTOB PABHO 4.
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@ [Tpu Kakux 3HaYeHUsX p MpsiMast Yy = P UMeET TPH OOLUHe TOUKH C rpa-

z(z +6), npu = <0,
ukoM dyHKUHH y = f(z), rae f(z) =
duxom ymasnn y = £(@), rae () {m_wz’ w25 0
Pemerne.
pu z < 0 rpadukom dyHKuuH f(z) ABAseTCs yacTb napadodsl y = T2+ 6,
BETBH KOTOPO#! HamnpaBJieHbl BBEPX, @ BEPLUKHOM SBJISIETCS TOYKA C KOOPAHHA-
tamu (—3; —9) (no uaBecTHO# oOpMYJe, Ty = _76 = —3, Torma Yy = f(zy) =
=—3(-3+6)=-9).
[Mpu z > 0 rpacduxom dyskuuy f(x) ABAsETCS YacTh NapaGoJbl

y = 2px — x2, BeTBM KOTOPOI HAMpaBJIeHbl BHU3, a BEPLIMHA — TOYKA C KO-
opnunatamu (p; p?). BoamoxHb! caenyrowue cayuau: a) p > 0; 6) p < 0. Ha
pucyrkax 3a) u 36) u3o6pakéH Bun rpacuka dyakuuu f(zr) B cayyasix p > 0
1 p < 0 COOTBETCTBEHHO.

a) J’t 6) YA
\ Pl=r~_y=p
-3 o =
1
\ i y=p

Puc. 3.

Paccmotpum moouepénto o6a 3TUX cayyasi.

a) M3 Bupa rpaduka y = f(r) npu p > 0 (cM.puc. 3a)) caenyer, uto
npsiMas y = p nepecekaet rpaduk y = f(x) B TpéX Toukax & p < p? &
p > 1 (c yuérom ycsioBus p > 0 npu cokpallieHHH o6eux yacTeil HepaBeHCTBa
Ha p, 3HaK HEPABEHCTBA COXPAHSETCH).

6) U3 Buna rpaduka y = f(z) npu p < 0 (cM. puc. 36)) cienyert, uTo
npsimMas y = p nepecekaer rpadux y = f(x) B Tpéx Toukax < 0 > p > —9.

OG6benunss 3HaueHus1 p, HallIeHHbIE B CJyYasix a), 6), NpUXOAUM K OTBETY:
p€(—9;0) U (1; +00).
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§ 2. Pewenns recroB 2009 r.

Tect Nel
Yacrb 2
Peunte ypaBuenue z2 — 6z2 — 9z + 54 = 0.

Pemerne.
Tak kak z3 — 622 — 9z + 54 = z(> ~9) —6(z% —9) = (z —6)(z2 - 9),
TO JlaHHO€e ypaBHEHHe PABHOCUJILHO COBOKYIHOCTH ypaBHeHHH £ — 6 = 0 u
22 — 9 = 0, T.e. €ro KOPHsIMHU ABASIOTCA & = 6 ¥ T = £3.

Omsem: £3;6.

Peuuute nepasenctso (v/11 — 3,5)- (5z — 11) < 0.
Pemenue.

Tak kak 3,52 =12,25>11, 10 3,5 > /11, V11 — 3,5 < 0. [Tostomy
JIlaHHOE B YCJIOBUH HEPaBEHCTBO PABHOCHJIbHO HEPaBeHCTBY 5 — 11 >0,
pelieHHeM KOTOPOro aBAs0TC T > 2,2.

Omsem: x > 2,2.

B reomerprueckoii nporpeccHu CymMma nepeoro, BIoporo M TpEThero uJie-
HOB paBHa 14, a cyMMa BTOpOro, TPETbEro U 4eTBEPTOro uJieHoB paBHa 7. Haii-
JUTE CyMMY MepBbIX MSITH YJIEHOB 3TOM POrpPeccUu.

Pemerne.

CyMMa nepBoro, BTOPOro ¥ TPEThEro UJIeHOB FreOMETPUYECKOH TPOrpeccun
paBHa by + byq + b1g®= b1 (1 + g+ ¢?), a CymMa BTOPOro, TPETHETO U YETBEP-
TOrO U/ICHOB 3TOI e POrpeccuu pasua byq+b1q%+b1¢® = bi1g(1+q+¢?), rne
by— nepBblii WieH, ¢— 3HaMeHaTesb nporpeccuu. K3 yenosus uMeem cucremy:

bi(l+g+¢°)=14 N bigl+g+¢?) _ 7 L, _1

2y 17Ty
bigl+q+¢*)=7  bi(l+g¢+¢°)

TMoncrasnss g = 0,5 B ypasuenue by (1 + ¢ + ¢?) = 14, nonyuaem:

b1-1,75 = 14, by = 8. M3 dopmyabl cyMMbl UI€HOB reOMeTpHUYECKOH Mpo-

IPECCHH Ui CyMMbl MEPBbIX MATH YIEHOB NaHHOM nporpeccud (Ss) HMeeM:

g5 = 2@ -1) _8.(_1_ _ 1);(_l)= 3L _155.

g—1  ~ °'\32 2)" 2
Omsem: 15,5
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[Tpu Kakux 3HaueHUsIX M U M, CBA3AHHBIX COOTHOIIEHHEM M + n = 3,
BbipakeHue 4n? — 4mn — 3m? npUHUMaeT HaHMeHbILee 3HaueHHe?

Pemexwe.
Bripasum m uepes n: m = 3 —n. Otciona umeem: 4n? —4mn —3m? =
=4n? —4(3-n)n—-3(3-n)>=4n?—12n+4n? - 27+ 18n—3n? =
= 5n2 +6n — 27. [pacdukom dyHKuMK y = 5n? + 6n — 27 sBasercs napaGona

C BEpPLIHHOII B TOUKE ng = —136 = —0,6.

Takum o6pa3oM, KBaapaTHblit TpéxuieH 5n? + 6n — 27 mocturaer cBoe-
ro HauMeHbllero 3HaueHus: npu n = —0,6, a JaHHOE B YCJIOBHH BhIpaXKeHHE
HMeeT HauMeHblliee 3HayeHue npu m =3 —n = 3,6, n = —0,6.

Omsem: m = 3,6,n = —0,6

Ha pucynke n3o6paxéH rpaduk KycouHo-sMHelHO! dyHKuuU. 3anaiite
3Ty ()YHKUHIO aHAIMTHYECKH (T.€. C TOMoLLbio hopmyd).

YA

=
e 4

Pemesne.
[To ycnoBuio, ipu = < 2 rpaduk yHKLHH COBNAAAET C MPSIMOI, POXOAS-
weit yepes Touku ¢ koopaunatamu (0; 3) u (—6; 0) (cM. pucyHok). [Toacrassis
z=0,y=3u z=—6,y=0 B ypaBHeHue npamoll y=kzx + b, nonyyaem:

b=3 b=3 b=3
{ k-(—6)+b=0 " { —6k+3=0 " { k=0,5.
Takum o6pasom, npu z < 2 GdyHKUMSA, 3aaHHast rPaHKOM Ha PUCYHKe K
yCJIOBHIO, Onpesensiercs Gopmyaioil: y =0,5z + 3.

Ananoruuuo, u3 Toro, yto npu x > 2 rpacduk QyHKUMH coBNajfaeT ¢ nps-
MOii, conepaatieil Touxu ¢ koopauHatamu (4;0) u (6; —1) (cM. puCYHOK), A5
KO3 PHLMEHTOB ITOH NPAMON MEEM CHCTEMY:

{4k+b=0 {4k+b=0=>{4~(—0,5)+b=0=>{b=2
6k+b=-1 2k = -1 k=-05 k = -0,5.
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Hrak, dyHKUHMs 3a1aHHas rPAQHKOM Ha PUCYHKE K YCJIOBHIO, ONPENENsieT-
cs popmyaamu: y =0,5z + 3,npu z < 2; y=—0,5z + 2,npu = > 2.

Tect Ne 3

Yactp 2

[Tocrpoiite rpaduk byHkuMl y = —% 22 + 27 + 1 ¥ yKaxkuTe HanGoMb-
11ee 3HaueHue STOH (yHKLMH,
Pemerne.
Ipaduxom nanHoi byHKUMH siBAsieTCs Mapa6oJia, BETBH KOTOPOI Hanmpas-

JieHbl BHH3. AGCLMCCY BepIiHbI Tapa6oJibl HAXOAKM 110 GOpMyJIe Ty = —2%;

Tp= —5-—(-20—5) = 2. [loncraeasisi z, B ypaBHeHHe napa6oJibl, HAXOLHM Op-
‘AT Y,

JMHATy e€ BepLUKHBI, 3HaUeHHe KOTOPOIi 1 SIBJISETCS HaHOOJIbLIKM 3HaYeHHEM

JaHHO¥ B YC/IOBHH PYHKLUHK: Ymax = Y= —0,5:22 +2.2+1 = 3.

Hanst noctpoenns rpaduka naHHOM napaboJibl BBIYUC/IHM KOOPAHUHATHI ABYX
nap e€ Toyek, CHMMETPHYHBIX OTHOCHTENbHO €€ ocH. B KayecTBe TaKOBbIX BO3b-
MEM, HanpuMmep, napbl Touek ¢ abcuuccamu 1= 1,z2=3 u z3=0,4=4.
Hmeem: y; = y2 = y(1) = 2,5, y3 = ya = y(0) = 1. Dcku3 rpaduka usobpa-
KE€H Ha NPHUBEJEHHOM HUXKE PHCYHKE.

Omsem: Ymax=3

p/

1

o 112134

[ =¥

A

BhisicHHTe, UMEET JIH KOPHH ypaBHerue 72 + 5v/37 4 5z = —45.

Pemenre.

3anuilieM faHHOe KBaJPaTHOE ypaBHEHHE B CTAHAAPTHOM BH/IE H BLIYHCIIHM
ero nUCKpuMuHaHT: 2 + (5v/3 4+ 5)x + 45 =0,

D = (5v/3z +5)% — 4-45 = 75 + 50+/3 + 25 — 180 = 50+/3 — 80.

Cpashum uncaa 5v/3 1 8: (5v/3)%= 75, 82= 64 = 5v/3> 8. 3nauur,
D=10-(5v3 — 8) > 0 u KaHHOe ypaBHEHHE HMEET KOPHH.

Omeem: na
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I—_é_ﬂ Haiinure cymMy Bcex HaTypaJibHbIX UHCel, He peBocxoasinx 100, Ko-

TOpble He AeJATCs Ha 4.
Pemerne.

[To dhopmy.sie cymmbi apudmMeTHYECKOH POrPecCHH CyMMa BCeX HaTypalib-
HbIX yuces1, He npesBocxoaswux 100, paBHa li;ﬁ -100 = 5050. Hary-
pasbHble YHCA1a, Aedsiiiiecs Ha 4 1 He npeBocxoasime 100, o6pasyioT apud-
METHYECKYIO MPOrPeCCHIO C MEPBLIM WIEHOM @1 = 4 H MOCJEIHHM YJEHOM
a5 =100 (100 = 4 - 25), a ux cyMMa paBHa ij’—z—l@ - 25 = 1300. IToaromy

CyMMa BCeX HaTypaJIbHbIX YHCEJ, He TpeBocXoAsiux 100, KoTopble He aefisiTest
Ha 4, paBHa 5050 — 1300 = 3750.

Omesem: 3750

2 2 .
@ Ins Boipaxenus (3z+y—2)° + (22— 3y+50)° Haitaure ero HauMeHb-
11ee 3HaueHue (M) ¥ YKaXKHuTe 3HaueHHs T, Y, IPH KOTOPBIX OHO JOCTHraeTCs.

Pemexnrze.

Tak kak (3z +y — 2)2 >0u 2z -3y + 50)? > 0, TO 3HayeHHe JaHHO-

IO B YCJIOBHH BbIpaXKeHH GOJIbILIE KM PABHO HYJIsI, ¥ MOXKET ObITb PABHO HYJIIO
JIHLIL B TOM CJIyyae, €CJIH BbIIOJIHEHA CHCTEMA: { 3e+y—2=0 (%)
’ "1 2z2-3y+50=0 )

[TpeoGpasyem u peruum cucteMy (*):
{9x+3y~6=0 {11a:+44=0 {w=—4 {a:=—4
20 —3y+50=0; |2x—-3y+50=0; | -8—3y+50=0; | y=14.
Hrak, HauMeHblliee 3HaYeHHe JaHHOTO B YCJIOBHH BbIPaXKeHHs PABHO HYJTIO
1 IOCTHraeTcA NpH & = —4, y = 14.

Omsem: m = 0;z = —4,y = 14

Haiinure Bce 3Hauenust k, Npu KOTOPBIX NpsiMast y = kT WMeeT POBHO

IBe o6LIMe TOYKH C TPEX3BEHHOI! JIOMAHOH B KOOPAMHATHOH miockocTd Ozy,
1306pa€HHOI Ha MpHBeJEHHOM HHXKEe PUCYHKe (CM. puc. 4 a)).

Pemexnue.

[TpoBeném uepes Hauano KoopauHat npsimyto OL, napajiiellbHy10 yuacT-
kaM AB u CD paHHO¥ B yCJIOBHH JIOMaHOH (cM. puc. 4 6)). Jlerko Buznerb, 4To
ecJid MpsiMast ¥y = Kk pacroJioxeHa BHe OCTPOro yrJia, 06pa3oBaHHOrO Mpsi-
mMbiMi OB u OL, To OHa HMeeT TOJIbKO O/IHY 0610 TOUKY ¢ JioMaHo#t ABCD,
€CJI1 CTPOTO BHYTPHU 3TOrO yIiia — OGLLMX TOUEK TPH, €CJIH COBNAAAET C NPSIMOK
OB — o611HX TOYEK J1Be, a €CJd coBnanaet ¢ npsiMoit OL — o6uiast Touka ofi-
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Ha. TaxuM 06pa3oM, eIMHCTBEHHBIM HCKOMbIM 3HaueHHeM k siBJIsSI€TCS TO, NIPH
KOTOpOM npsiMasi y = kx coBnapaer ¢ npsimoit OB — k = 0,5.

Omegem: k = 0,5

a) 57 Y 6) AL D

=)
A 4
tad 4

Puc. 4.

Tect Ne b*

Yacts 2
23 — 422y — 16z + 64y = 0,

Ji—B_ 3 _

Pemenne.
Tak KaKk z° — 4z%y — 162 + 64y = z(z? — 16) — 4y(x? — 16) =
= (z — 4y)(z? — 16), To |1-0e ypaBHeHHe JAHHO CHCTEMbI PABHOCHALHO CO-
BOKYIHOCTH ypaBHeHuit £ — 4y = 0 u 22 — 16 = 0. Kopusmu ypaBHenus
z? — 16 = 0 ABIAITCA 3HaueHHs1 T = +4, He BXOAALLHE B 06J1aCTh Onpejeie-
HHS CHCTEMBl — NPH & = +4 cniaraemoe v/ — 5 Bo 2-0M ypaBHEHHH CHCTEMbI
He onpeneseno. [TostoMy naHHas cucTeMa paBHOCHJIBHA CHCTEME:
z—4y=0 T =4y
3 & 3
T—5— =0 Viy—5 — ————==0.
iy —5 v Ay —5
Peutum 2-oe ypaBHeHue nocsienneit cuctemst: (y/4y — 5 )2 =3 &
& 4y - 5 =3, y = 2. M3 ypasHeuns z = 4y nosyyaem, 4to T = 8.

Omeem: z = 8,y = 2.

Petunre cucremy ypaBHeHwuil:
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Peumre nepasenctso (22 — v/3z +1)-(13 — 2z) < 0.

PemeHnne.

Hccnenyem, kKak MeHsIeTCSl Ha YHCJIOBOH OCH 3HAK KBaApaTHOro TpéXuJeHa
z2—V3z+1: D= (\/§)2 ~4.1=3-4 <0 = 3TOT KBanparHblil TPEXUJIEH
KOpHel He HMeeT U MOJIOXKUTeJIEH Ha Bcell uuc/oBoi ocu. [TosToMy naHHOe B
YCJIOBHHM HEPaBEHCTBO PABHOCUJ/IbHO HepaBeHCTBY 13 — 2x < 0, peLueHHeM
KOTOpOro fABJSATCS T > 6,5.

@ CyluecTByeT Jin Takasi reOMeTpHYecKas NPorpeccusi, B KOTOPOi cymma
TIepBbIX MATHIECATH YJEHOB paBHa 1, a CyMMa CJIEYIOUIMX MSATHAECATH uJsie-
HOB (¢ 51-ro no 100 -blit BKMounTebHO) pasHa 51902 (Ecau na, To ykaxure
3HAMEHATe/b U MePBbIii YJeH TaKOH NPOrpeccHy. )

Pemerne.

[Tyctb by — nepBbiil uneH nporpeccuy, ¢— e€ 3HaMmeHartesb. CyMMa nepBbIx
50 -TH UJIeHOB Nporpeccuy paBHa by +b1gq+... +b1¢* = by (1 + g+ ... + ¢%°),
a cymMMa uJieHoB nporpeccuu ¢ 51 -ro no 100 -blii BK/IOYHTENBHO PABHA
b1g%° +b1¢% +... 4 b1¢%° = b1¢°°(1 +q+...+¢*?). [Tonpo6yem nono6pats by
H ¢ Tax, YToObl 1/ NOJIyYEHHOU MPOrpeccuy BbIMOJHAMUCH TpeOyeMblie B 3a-
naue papenctsa: by (1+q+...4+¢*) =1, b;¢°°(1 +q+...+¢*°) = 51, [lens
BTOPOE U3 ITHX PaBEHCTB NOYMNEHHO Ha NepBoe, noayyaem: ¢°° = 5190, Jlerko
BUMIETb, UTO NOCJICAAHEMY PABEHCTBY YAOBJETBOPSIOT ¢ = +52 = £25. Bo3b-
MéMm, HanpumMep, g = 25. Torzaa, 4To6bl BbIMOMHAMMCH 002 TpeOyeMbIX B 3a1aue
paBEHCTBa, JOCTATOUHO NOAOGpaTh by Tak, ytobut by (1 + 25+ ... + 2549) =1.
[To hopmysie cyMMy uJIeHOB FreOMETPUUECKOH IPOrPeCCUU HMeeM:

50 _ 100 _ 100 _
14+25+...+25%= 2255_11 =3 54 1 PaBenctBy b, - 5—22—1— =1
YAOBJIETBOpSET by = gm%—‘l_—l . MiTaK, onucaHHas B yCJOBHH IPOrPecCHs

CylLecTBYeT — Hanpumep, by = m%_4;_1 »q=25.

[py KaKkux 3HAUEHUSIX ™ U N, CBA3AHHBIX COOTHOLUEHHEM /M + /1 = 5,
BbIpaXKeHHe m + 4y/mn — 2n npuHuMaer HauGoblilee 3HaUEHHE?
Pemenue.
BhipasuM m uepes n 3 COOTHOWEHHS /M +y/N=5: /m = 5—+/n, (1)
m = (5—+/n)%, m=n—10/n+ 25, (2). [Toacrapass B BbIpaXKeHHe
m-+44/mn—2n BMecTo /m U m npasble YacTH paBeHCcTB (1),(2), nonyyaem:
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n —10y/n + 25 + 4(5 — \/n)v/n — 2n = —5n + 10+/n + 25. [TosnyyentHoe
BhIPa)XKeHHe ABJISIETCS KBAAPATHbIM TPEXUNEHOM OTHOCHTEJILHO NepeMeHHON
t = y/n. HanGosbluee 3HaueHue KBaapaTHoro Tpéxunena —5t2 + 10t + 25

JOCTUraeTcsi npu ¢t = —2-_T1:055 = 1 (¢t = 1—abcuuncca BepiuHHbl NapadoJIbl
y = —5t2 + 10t + 25, BetBHU KOTOpO# HanpasJeHsl BHU3). Bo3Bpailasicek K

nepeMeHHBIM 1 H m,nofyyaeM:\/n =1,n =1, /m =5—y/n =4, m = 16.
Omsgem: m =16, n=1.

B nnockoctu Ozy 3ananst Tpu Touku: A(—1;1), B(3; —1)u C(1;3). 3a-
AaiiTe aHaJIUTHYECKH (T.€. C IOMOLIbI0 hopMy. ) DYHKLMIO, rpadHKOM KOTOPO#
SIBJIIETCA JIOMaHasl, COCTOSILAsI U3 ABYX Jiyuel ¥ MPOXOJsiilast uepe3 3TH TPH

TOYKH.
Pemexrne.

OTMeTHM Ha KOOPAMHATHON MIOCKOCTH OXyY TPH JAHHDBIE TOYKH — CM, PH-
cyHok 5. Jlyun AC u AB ue o6pasyioT rpaduka QyHKUHH y = y(z), TaK KaK
IUIst 3TOM JIOMAHOH MpH & > —1 KaXAOMYy 3HAUEHHIO T COOTBETCTBYIOT 1Ba
Pa3/IMYHBIX 3HAUEHHs y. AHAJOrHYHO, He 0Gpa3yloT rpacuka QYHKUHH H JIy4H
BA,BC. Jlyuu CA u CB o6pa3sywor rpadux ¢pyskunu y = y(z), onpene-
JIEHHOW Ha BCell YHCJIOBOM OCH (Ka)KOMy 3HAYEHHI0 & COOTBETCTBYET POBHO
OJIHO 3HaueHue y).

YA
\&
A
TN &
0 B
MR
Puc. 5.

YTo6b! 3a1aTh 3Ty QYHKIHMIO aHAJHTHYECKH, ONIPEE/HM YpaBHEeHHs Ipsi-
mbix AC u BC. Iloacrasasist B obluee ypaBHeHue npsamoit y = kz + b ko-
opauHatsl Touek A u C, mist kosdduumenToB ypaBHeHus npsMoit AC' umeeM

CcHCTeMY: { ::(1__:)1)4:’:; 1 - { ;bk:4b=1 b2 k=1
Takum o6pa3oM, ypaBrenue npamoit AC — y = = + 2. AHajoruuHo, s Ko-
s¢duumenTos ypaBHeHus npsimoit BC' uMeeM cucTeMmy:
3k+b=-1 2k=—-4
{ k+b=3 { k+b=3
YpaBHerue npsamoit BC — y = -2z + 5.

= k=-2,b=5.
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Hrak, dyukuus y = y(zr), rpadukoM KOTOPO# SIBASIETCS JIOMaHasi, CO-
CTOSLAA M3 ABYX Jydell U mpoxonsiias uepe3 Touku A, B, C, onpenelsiercs

o xz+2, npuz <1,
bopmynams: y = { 5—2¢, npuz > 1.

Tect Ne 7%

Yactb 2
Haiinure nauGosnbiuee sHauenue QyHkunn y = 4-|1 — 2| — =2

Pemerwe.
Uccnenyem nanuyio GyHKUMIO OTASIbHO HA IBYX yyacTKax: pu = < 0,5 4
x > 0,5.
1) [pu = < 0,5 umeem: |1 — 2z| = 1 — 2z, naHHast GyHKUMS ONpesesieHa
dopmyioii y = 4 — 8z — 2. Oynkums y = 4 — 8x — 2 npunHUMaeT CBOE

Han6oJiblliee 3HaUeHHe B TOUKe Tg = —§§ = —4 (z¢9 = —4 —abcuucca Bep-

1LKMHBI Mapa6oabl, onpenessieMoil 3TuM ypaBHeHHeM ). Tak Kak Touka g = —4
NpPHHALJIEKHT paccMaTpuBaeMoMy NpoMexytky (—4 < 0,5), To Ha npome-
KyTke (—00;0,5] HauGobllee 3HaYeHUe NAHHOH B YCJOBHH (QYHKLMH PaBHO
y(—4) = 20.

2)pu £ > 0,5 umeem: |1 — 2z| = 2z — 1, nanHas GyHKUHs OnpeaeneHa
dopmysoit y = 8 — z2 — 4. Oyukuus y = 8% — 2 — 4 npUHKMaET CBOE Hau-
6oJbliiee 3HaUEHHE B TOUKE Top = %85 = 4 (zo = 4 —abcumcca BepLIHHbI
napaGoabl, onpenensieMoil 3TuM ypaBHeHueM). Tak Kak Touka zo = 4 npu-
HaJIeXHT paccMatpuBaeMoMy npoMexyTky (4 > 0,5), To npu z € (0,5; +00)
HauGoJIbLIee 3HAYEHHe AaHHOM B yCJIOBHH (YHKUMH paBHO y(4) = 12.

Ocranoch JHilib 3aMETHTb, YTO MOCKOJALKY 20 > 12, To HauGoJbliee 3Ha-
yeHHe JaHHOH B YCJIOBUH (YHKLMH Ha BCeil YUCJI0BOH ocH paBHO 20.

BuisicHHTe, HMEIOT /1M O6LLYIO TOYKy Nnapa6ona y = z2 — 4v/5z + 6 u
npamas y =+/2z — 22.
Pemenve.

Ipaduku dyHkumit y = f(x) u y = g(z) UMeIOT 0610 TOUKY <> ypaBHe-
Hue f(x) = g(x) uMeet x0T Gbl 0aKH KopeHb. [103TOMY U151 0OTBeTa Ha BONPOC
3a7a4yd He0OXOIUMO HCCJIeIOBATh HA HAJIHUME KODHell ciieflylolee ypaBHeHHe:
z2 — 45146 = /2 — 22. [Ipeo6pasyeM 3TO KBaipaTHOE ypaBHEHHE U Bbi-
YHCJIHM €ro AMCKpUMUHAHT: 22 — (4v/5 + /2 )z + 28 = 0,
D=(4V5+v2)? —4-28 =80+ 810 + 2 — 112 = 8/T0 — 30. Tax xax



22 Petenns recros 2009r.

(8v/10)? = 640, 302 = 900, (8v/10) < 302, 8v/10 < 30, TO AUCKPHMHHAHT
OTPHULATEJIEH U KOpHeI:I JAaHHOE KBAJIpATHOE ypaBHEHHE He UMEET.
Omasem: o6lueil TOYKH HeT.

@ Haiinute cymMmmy Bcex HaTypasibHbIX YHCEJ], HE IIPEBOCXOAAILMX 150, Kax-
Jl0€ U3 KOTOPBIX JeJIUTCS Ha 3, HO He nesuTcs Ha 4.

Pemernue.
HarypanbHble uncna, He npesocxoasuue 150 u gensiecs Ha 3 obpa-
3yI0T apU(METHUECKYIO TPOTPECCHIO C Pa3HOCTbI0 d = 3, MepBbIM YIEHOM
a1 = 3 U NoCJeHUM ujileHOM asg = 150 (Takux yucesn 50, 150 = 50 - 3),

a CyMMa BCeX 3THX YHCeJ paBHa i’—*'zl—m— - 50 = 3825.

HatypasibHble uucana, nensiimecs 0QHOBPEMEHHO M Ha 3 U Ha 4 U He npe-
Bocxopsime 150, 06pasytoT apuMETHUECKYO IPOrPECCHIO C PA3HOCTbIO 12,
NIepBbIM YJIEHOM @1 = 12 W MOC/eAHNUM UJEeHOM a1z = 144 (Takux uucen 12,

144 = 12 - 12), a cyMMa BCeX 3THX UucCeJ paBHa —1—2—%& -12 = 936.

OueBuiHO, UTO YKcha, JeqslUKecst Ha 3, HO He Jessiuecs Ha 4, BMeCTe
¢ YhCsIaMH, OeJSILUMHCS OJHOBPEMEHHO U Ha 3 M Ha 4, 06pa3yloT Bce yhcaa
nensiipecs Ha 3. [TosToMy HCKoMasi cyMMa 4ucel, JesIHXCs Ha 3, HO He
nensimxcs Ha 4 W He npesocxoaawux 150, paBHa 3825 — 936 = 2889.

Haiinute Bce 3HaueHus mepeMeHHbIX & U Y, IPH KOTOPBIX BbIPaX<eHHe
(4z — 2)2 - 4-(2x — 1)(z + y) + (z + y)? + (z + 2y — 3)? npuHumaer
HalMeHblilee 3HaYeHHe.

Pemerne.
Tak kak 4(2z — 1) = 2(4zx — 2), 10 110 hopMyJie pa3HOCTH KBaPaTOB CyM-

Ma MepBbiX TPEX cJiaraeMblX JAHHOTO B YCJIOBHH BbipaXKEHHsT TOXKIECTBEHHO

paBHa Bbipaxenuio (4z — 2 — (z + y))2. CuienoBaresibHO, 3aiaua CBOAUTCS

K HaXOXJEHHIO TaKHX T W Y, IPU KOTOPbIX IPUHUMAET HauMeHbllee 3HaYeHHe

Bbipaxketne (3z —y — 2)2 + (z + 2y — 3)2. VickoMbie 3HaueHHs NIepeMeHHbIX

3r—-y—2=0,

z+2y—3=0.

(monpoGHee cM. pellieHHe aHanoruyHOM 3anauu Ne22 u3 BapuauTa 3 Ha ctp. 17)

Peuins 3Ty cucTeMy ypaBHEHHH, MOMyYdM OTBeT: z =1, y = 1.

T U Y ABJISAIOTCA PCLICHHEM CHCTEMbI ypaBHeHuﬁ {
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@ Haiinure Bce 3HaueHus k, 1pu KOTOPLIX NpsiMasi y = kx nepecekaeTt
rpaduk GyHKUHH y = ||z — 4| — 2| B yeTbIPEX Pa3NMUHBIX TOUKAX.
Pemernne.

[MocTpoum rpadux ¢yHkumuH y = ||z — 4| —2| nocsenosarenbHbIMU NPEOG-
pasoBaHUSIMHU (CMELLEHUSMH 1 OTPaXKeHHAMH ) Fpacuka yHkuun y = |z|. Ha
pucyHKe 6 a) u306paxeHbl rpaduku QyHKUMH § = |z — 4| u y = |z — 4| — 2,
a Ha pucyHKe 6 6) — okoHuaTesbHbIi BuA rpaduka dyskuun y = ||z — 4| — 2|.

) 7 6) 5
1 1
ol TN 14 6 ol 1| 1B >
Puc. 6.

W3 pucyHka 6 6) oueBuaHO, UTO NpsiMast y = kx nepecekaeT rpaduk QyHKUKMH
y = ||z — 4| — 2| B ueTbIPEX pa3;IMYHBIX TOYKAX B TOM H TOJIbKO TOM CJIyyae, ec-
Ji1 OHa conepxutcst BHyTpH yriia AOB. A 370, B CBOIO 0uepe/ib, paBHOCHJIbHO

TOMY, YTO YIJIOBOH KO3((HLUUEHT Kk MONOXKHUTENEH, HO MeHbLLE YIIOBOrO KO-
s¢duumenta npsmoit OA, paBHOro AB _ 0,5.

OB
.Omgem: 0 < k < 0,5.

§ 3. Pemenus tecro 2008 r.

Tect Nel

Yactb 2

2

PaasioxuTe Ha MHOXHTENH BbipaxkeHne n?m — 4n + 2mn — 2n2.

PemeEne.

CrpynnupyeMm cjiaraeMble B JaHHOM BbIDaXXE€HHH M NIPeo6pasyeM €ro, Bbi-
HOCs1 32 CKOGKH o6LuKe MHOXHTeH: (n?m + 2mn) — (4n + 2n?) =
=mn(n+2) —2n(2 +n) = (n+2)(mn — 2n) = (n + 2)n(m — 2).

Omsgem: n(n+ 2)(m — 2)
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/9 _ 52
Haiinure o6sactb onpenesienst BbipaXKeHHs! 9125 —5z°

2 -9

PemeHue.

OG6J1acTbio OnpefesieH s AaHHOTO BhiPaXKEHHUS! SIBJISIETCSI MHOXKECTBO pe-
9-12x-5222>0 5224+ 122 —9<0

2 —9+#0 { T#+3

(ITonKOpeHHOE BbIPAXKEHHE B UMCJIUTENE JOJIKHO ObITh HEOTPULIATENBHO, a 3Ha-
MeHaTeJs1b— He paBeH HyJq10). KBanpatHbiil Tpéxusen 5124122 —9 nmeer KOp-
HH z1 = —3 U z2 = 0,6. [lo MeTony UHTEPBAJIOB IOJyYaeM, UTO pPeLIEHHEM
HepapencTBa 52 4122 —9 < 0 aBasoTes T € [—3;0,6], u yunThIBast ycsi0BHe
T # +3, IPUXOMM K OKOHuaTeNbHOMY oTBeTy: € (—3;0,6].

LUEHHI1 CHCTEMBI: {

Haiinure cymMmmy Bcex HaTypaJibHBIX dHcel, MeHbIIKX 200, HO 6o/bLINX
100, koTopbie He nensiTcs Ha 3.

Pemenne.
[To dopmysie cymmbl aprdMeTHUECKOI NPOrPECCHH CyMMa BCEX HaTypaJib-
HbIX yhcedst, MeHblux 200, Ho Gonbliux 100, paBHa ;ng_wg -99 = 14850.

HarypasnbHble uncaa, neasiipecs Ha 3 u MeHblune 200, Ho Goubiuue 100, 06-
pasyloT apucMeTHUECKYIO [IPOrPeCCHIO C Pa3HOCTbIO, paBHOH 3, NMepBbLIM uJje-
HOM, paBHbiM 102, U noc/eIHUM YJI€HOM, paBHbIM 198, a KOJHYECTBO 3THUX
yuces paBHo 33 (102 = 3 - 34 — nepBoe uucno, GoJbliee 100 u KpaTHOE 3;
198 = 3 - 66 —nocnennee yncao, meHbliee 200 U KpaTHOE 3; MPOMEXYTOK
[34;66] conepxut 33 HaTypasbHbix yuchaa). [To hopmyae cymmbr aprudmers-

YeCKOU NMPOrpeccHH CyMMa BCeX 3THX YKMCeJs paBHa Q_Z_-;_lﬁ - 33 = 4950.

[TosToMy cymMa Bcex HaTypasibHbIX uucel, MeHbinx 200, Ho GoJbiuux 100,
KOTOpble He fensTcs Ha 3, paBHa 14850 — 4950 = 9900.

Peunre cuctemy ypaBHeHHI

Y +2y—z=1,
(x-2)(2y+1)=0.
Pemerne.

Tak Kak npou3BeieHMe IBYX MHOXHTEJICH PaBHO HYJIIO JIHIUb B TOM CJIyuae,
KOFJia paBeH HYJI0 XOTst Gbl OJMH M3 HHX, TO H3 BTOPOrO ypaBHEHHA CHCTEMbl
cJiefyeT, uto Ju6o x — 2 =0, z =2, 1460 2y + 1 =0, y = —0,5. PaccMmoTpum
06a 3Ty cJyyasi.
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1) IMoxcrasasis B nepBoe ypaBHEHHE CHCTEMbI T = 2, MOJIyyaeM:
¥+2y-2=1,3"4+2y-3=0, 41 =1, 32 =-3.

2) IMoxcTanss B nepBoe ypaBHEHHE CHCTeMb! y = —0,5, MoJAyYaeM:
025—-1—-z=1, z=-1,75

Hrak, Bce peleHust cucteMbl — napsi (2;1), (2; —3), (-1,75; —0,5).

@ Hafinure Bce 3Hauenus: k, MpH KOTOPLIX NpsiMas y = kT nepeceKkaer B
TPEX pas/IMuHbIX TOYKAX rpaduK GyHKLHH

4z +6 npu z < —1,
y=<¢ 2 npu —1 <<,
4dx — 2 pu = > 1.

Pemerze.

[papuk nauHol QYHKUMH COCTOMT M3 TPEX yacTel, Kaxnasi U3 KOTOPBIX
npencTassieT COO0H y4acTOK HEKOTOPOH NPAMOM U IMeeT ¢ npsAIMOH y = kx He
Gousee oanoit obueit Touku. [TosTomy rpaduk naHHOH GYHKUMM HMEET C Mpsi-
MO#l y = kx pOBHO TpH OOlLUMe TOUKH JIMILb B TOM CJydae, ec/y Kakias U3
TPEX ero uyacrteil uMeeT ob1LLyI0 TOUKY ¢ 3ToH npsaMol. [TocnenHee MoxeT ObITh
BBIMIOJIHEHO TOJILKO B TOM cJlyyae, €cJii npsiMast y = KT COCTaBJAET € OChIO
Oz yroa Gonbuiuii, yem npsimast OB, Ho MeHbUIHH, YeM nipsiMasi O A, napaJi-
JieJibHast psiMoit y = 4z — 2, cM. puc. 7 (ecJIH OIHO U3 YKa3aHHBIX YCJIOBHH He
BBIMIOJIHEHO, TO NpsiMast y = kx He MepeceKaeT OJMH U3 BYX Y4acTKOB rpacu-
Ka:npu —1<z< 1w z>1).

J /
/
11//B
1 .
ol 1 X
Puc. 7.

Jlerko BuzeTb, uTo eca npsiMas y = kz JeXuT Mexay npsmbiMmu OB
u OA, 10 OHa JeliCTBUTEJIbHO NepeceKaeT Bce TPH yyactka rpacduka, u3o6-
pax@éHHOro Ha pucyHke 7. TakuM o6pa3oM, HCKOMble 3HaueHHs1 kK — 3TO Bce
yHCJIa, KOTOphie Godiblle YraoBoro Kosdduimenta npsiMoii OB, HO MeHblUe
yraioBoro Koadduuuenta npsmoit OA. ¥Yriosoit koddduuuent npsimoi OA

3. AnreGpa 9 knacc Pewe6uuk
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paBeH 4 (T.K. 3Ta npsiMasi napasuiebHa Npamoil y = 4z — 2). ¥rioBoi Koad-
¢uueHT npsMoit OB MOXHO BBIYUCIUTD N0 GopMmyJe: %i, Tie £g,yB — KO-
B ‘
opauHaTsl Bektopa OB. Touka B umeer koopaunathi (1;2), o3ToMy Koopau-
HaTel BekTOpa OB paBHbl zg=1—0=1, yg =2 — 0 = 2, H 110 yKa3aHHOH
BblLLE hOpMyJie NOsyyaeM, 4To YroBoil KoadiduienT npsimoit OB paBeH 2.
Hrak, Bce uckoMble k — 310 k € (2;4).

Tect Ne 3
Yactb 2
Coxkparute po6b: _z—32%
"6x2 —5c+1°
Pemernue.

Ksanpatubiii Tpéxujied 6x2 — 5z + 1 HMeeT KOpHH T1 = l, To= %
2 _ —6(z— LY (z-1)=(3z - -
nosromy 6z* — 5z +1 = ()(z 3 ) (a: 2) Bz —1)(2z —-1).
T — 33;2 _ a:(l - 3:13)
"6z2 —5z+1  (3z—1)(2z—1)

Petunre cuctemy ypaBHeHHi

{ zy = —10,
(z —6)-(y — 3) = —16.

Pemenze.

[Tpeo6Gpasyem Bropoe ypaBHeHHE CHCTEMbL, PACKPhIB CKOOKH:
zy — 6y — 3x + 18 = —16. [Toncrasus B 310 ypasHenue xy = —10 (13 l-ro
ypaBHEHHS CHCTEMb! ), [IOJTyYHM, YTO HCXO[HASI CHCTEMa DaBHOCHJ/IbHA CHCTEME:
{:vy=—10 @{xyz—lo (1)

—6y —3z=-24 z+2y=28 (2).

Beoipaskast u3 ypaBHeHusl (2) & uepes y W NOACTaBss B ypaBHeHue (1),
nonyuaem: (8 — 2y)y = —10, y2 —4y -5 =0, y1 = —1, y2 = 5. 3Hauur,
pelleHHeM NaHHOM CHCTeMbI ABJSIOTCS napsl (10; —1), (—2;5).

.z
2r—1°

CuieoBaTesIbHO

Apudmernueckas nporpeccus 3agaHa GopMyJIoi 1 -To uieHa:

an=4n + 2. Haiinure cyMMy UJI€HOB NPOTrpecCHU ¢ ABAALATOrO MO COPOK
MSATHIA BKJHOYHTENBHO.
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Pemenne.

CornacHo dopMyJie n-ro uieHa MPOrPECCHH, HMEEM: ago = 82, ag5 = 182.
KoJinyecTBo 4JieHOB MPOTPECCHH C G20 IO G45 BKJOUMTENbHO paBHO 26. Ecau
azo MPHHSITL 3a MEPBbl UleH HOBOM apu(METHYECKO! MPOrpeccyy ¢ Toi xe
CcaMo# pasHOCTbIO (d = 4), TO Q21,322, ... G45 CTAHYT 2 -bIM, 3 -HM, ... 26 -bIM
yjieHaMH 3Toii HOBO# nporpeccud. [To GopMysie CyMMbI 1 uiieHOB apudmeTH-
YeCKOM MPOrpeccuH noJyuaeM, YTo CyMMa YI€HOB NPOTPECCHH € Ao NO 45

BKJIIOUMTENIbHO paBHa S = 229;5-245- -26 = (82 + 182) - 13 = 3432.

HmeroTcsi iBa cnaBa, B HEPBOM U3 KOTOpbix comepxkutcsi 90% cepe6-
pa, a Bo BTopoM — 60% cepe6pa. B kakoM OTHOLLIEHUH HALO B3ATb NEPBbIi U
BTOpOIi CI1/1aBbl, YTOOBI MTepPErJIaBUB HX, OJYYHTb HOBDIH CILIaB, COAEPIKALLHI
70% cepeGpa?
Pemerwue.

JlonycTum, yto BTOpOro crJjiaBa B3siii 1 Kr,a nepsoro — mkr. B m kr nep-
Boro crnJaea conepxurcs 0,9m Kkr cepe6pa, a B 1 kr Broporo cnjasa — 0,6 kr
cepe6Gpa. [Tostomy nocJie nepensaBku Noaydurcst m + 1 Kr HOBOFO CIliaBa, B

KOTOPOM MpOLIEHTHOE ColepxKaHUe cepebpa paBHO QQH%Q,_Q - 100%, uto

10 YCJIOBHIO JOJIKHO cocTtaisth 70%. OTciona nosyyaem:

0 97;:7/‘:—10 6 = 0,73 0,9m+0’6 = 0,7m+0,71 0’2m = 071’ m = 0’5' TaKHM

06pasoM, ec/id B3siTb 1 Kr BTOporo cruiasa, To 4jist 70% copepxauus cepebpa
B HOBOM cruiaBe TpeGyercs B3AThb 0,5 KF IepBOro CIj1aBa, T.e. MepPBbli U BTOPOi
cryiaBbl HY»(HO 6paTtb B OTHOLEHHH 1: 2.

IIpumeqanue. Kak HeCJI0XXHO BUAETh, P — TaK Ha3blBaeMasi «Maccosasi a0-
JISi» KHCJIOThI B [IEPBOM cocyle, ABasieTcs 6oJiee y1o6HO! HeH3BeCTHOM, Hexe-
JIK CaMO MCKOMOE YHCJIO TIPOLIEHTOB. DTO XapaKTepPHO He TOJIbKO VIS 3a/ia4 Ha
«CMecH», PaKTHYeCKH JI0OYI0 3a7ayy «Ha NPOLEHTbI» ropasno yaobGHee pe-

aTh C UCMOJIb30BAHUEM <IIPOLIEHTOB, BHIPAXKEHHDBIX B JOJAX». 310 03Hayaer,
30%
100%

yTo, HarpuMep, npu B3stuu 30% ot yucaa X BMECTO 3amHCH
HCrnodb3ayercs 3anuch 0,3X.

- X cpasy

Haiinute Bce 3HaueHHs a, NPH KOTOPbIX HEPABEHCTBO
2?2 + (a — 3)T + a + 5 < 0 He UMeeT pelleHHii.
Pemenne.

IpadukoM dyHKuHE Y = 22 + (a — 3)x + a + 5 ABAsieTcs napa6oa, BETBU
KOTOPO# HarnpasJensl BBepx. [ToatoMy HepaBencTtso z2 +(a—3)z+a+5<0
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He UMeeT pellieHHi <> yKa3aHHas napa6oJia pacnosioxeHa HeJHKOM Bblilie OCH
Oz, 1.e. He UMeeT KopHe#l ypaBHenue z2 + (a — 3)z + a + 5 = 0. [Tocaenxee
Ke PaBHOCHJIbHO OTPULIATENIbHOCTH AUCKpUMuHanTa D = (a — 3) 2 _4(a+ 5).
WUmeem: D = a? — 6a+ 9 — 4a — 20 = a® — 10a — 11; KBanpaTHblii TPEXUJ/IEH
a? — 10a — 11 uMeeT KOpHH a; = —1,a3 = 11; 10 MeTO/Iy HHTEPBAJIOB MOJY-
yaeM, YTo pelueHneM HepaseHcTsa a? — 10a — 11 < 0 sBJsAETCS IPOMENKYTOK
(—1;11). Takum o6pa3oM, a € (—1;11)— Bce HCKOMbIE 3HAYEHHUS q.

Tect Nob*

Yacrb 2
Pasnoxure Ha MHOXHTEJIH:
a® - ab(2a — b — 14) — 7a? — TH2.
Pemenze.

PackpbiBasi CKOGKH B JaHHOM BbIDaX€HHH U [IPOBOJS AaJIbHElLLKe Peos-
pa3oBaHus, nosyyaem: a3 — 2a2b + ab? + 14ab — 7a? — 7b% =
= a(a? — 2ab+b?) — 7(a® — 2ab+b?) = (a — 7)(a — b)%.

Omsem: (a — 7)(a — b)?

2
Haiinute o6aacTs onpenesenus Boipaxenus |/ 2Z——92+4

3z —6x2
Pemenne.
O6nacTbio onpeneseHusl JaHHOTO BbipaXKeHHsl SIBJSIETCS MHOXECTBO pe-
2z% — 9z +4

ILIeHH{i HepaBeHCTBA > 0 (). PeriuM HepaBeHCTBO (%) MeTO-

3z — 6z
Jom uHTepBanos. Kophu kBaapatHoro Tpéxunena 2x2 — 9z 4 4— uucaa 0,5
U 4, KopHH Tpéxwiena 3z — 6x2— uucna 0 u 0,5. Onpenesus 3HaKH APO-
614 222 — 9z +4

3z — 622
pa36uBaercs Toukamu = = 0,z = 0,5, = 4, (cM. puc. 8), nosy4um, yro
pelueHHeM HepaBeHcTBa (*) sBasiotest z € (0;0,5) U (0,5; 4]

BHYTPH KaXI0ro u3 HHTEPBAJIOB, Ha KOTOPbIE HHCJI0BAs OCb

- + + -
0 05 4 X
Puc. 8.

lTpumeuanue. Toukn £ = 0 U = 0,5 «BBIKOJOTbI», TOCKOJIbKY SBASIOTCS
HYJISIMH 3HaMeHaTeJls], a 3HaMeHaTeJsb APo6U He JOJKEH 00pallaThes B HyJb.
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3Haku 1pobu -2%251_%%# BHYTPH MHTepBaJioB (—00;0), (0;0,5), (0,5;4),

(4; +00) MOXKHO OMpeNenTb YepeJOBAaHUEM 3HAKOB CJIeBa HAaNpaBo, HauHHast
CO 3HaKa MHHYC (T. K. B 3HaMeHareJie KO3 dHULHEHT NpyU cTapuiell CTeNneHy
OTpHLIATEJIEH, H [TOTOMY MTPU «60JbLIKMX>» & APO6b OTpHLaTesbHa ). [1pu «nepe-
xone yepe3 Touky» x = 0,5 3HaK JpoOH He MEHSeTCs, MOCKOJIbKY BblpaXKeHHe
z — 0,5 BXOOUT MHOXKHTEJIEM H B YHCJIHTEJIb, U B 3HaMeHaTe b JaHHOH APOGH.

Haiinute cyMmy Bcex HaTypaJsIbHBIX YHCe, He npeBocxoasimx 180, kax-
J10€ U3 KOTOPbIX He JeJIUTCA HH Ha OJHO H3 uucea 2 u 3.

Pemerue.
1) [No dopmyJie cyMMbl apuMeTHUECKOH NPOrPecCUH CyMMa BCeX HATy-

paJibHbIX YHceJ, He peBocxoasux 180, paHa S = —1——+2—189— -180 = 16290.

2) HatypanbHble yucaa, He npeBocxoasuue 180 u nensiuecs Ha 2, o6pa-
3y10T apU(METHUECKYIO IPOTPECCHIO C PA3HOCTHIO, DPABHOM 2, NIEPBbIM UJIEHOM,
PaBHbIM 2, MOCJEIHHM YJieHOM, paBHbiM 180, a ux kosuuecTso paBHo 90. [1o
copmysie cyMMbl apudMeTHYECKOI MPOrPECCHH CyMMa 3THX YHCeJl, KOTOPYIO

0603HaunM uyepe3 Sz, paBHa S = %Q- - 90 = 8190.

3) HarypanbHble yucaa, He npesocxonsuiue 180 u pedsiunecs Ha 3, o6pa-
3YI0T apH(PMETHYECKYIO [IPOFPECCHIO C PA3HOCTbIO, PABHO 3, NEPBbIM YJIEHOM,
paBHbIM 3, MOCJIENHUM U/eHOM, paBHbIM 180, a ux KosuuecTBo pasto 60. [To
topmyJie cyMMbl aputhMETHYECKOH MPOTPECCHH CyMMa THX HHCeJl, KOTOPYIO

0603HaunM uepe3 Ss, paBHa S3 = §+TISQ - 60 = 5490.

4) HarypasbHble uucJa, He npeBocxonsiiue 180 u nensiupecs Ha 6, oGpa-
3yI0T apHbMeTHYeCKyIO0 MPOTPECCHIO C Pa3HOCTbIO, PaBHOH 6, NIEPBbIM UJIEHOM,
paBHbIM 6, MOCJIEAHUM YJIeHOM, paBHBIM 180, a ux KoJuuectBo pasHo 30. [lo
topMyJie cyMMbl apudhMeTHUECKO! NPOrpecCHH CyMMa 3THX YHCeJl, KOTOPYIo

0603HauuM yepe3 Sg, paBHa Sg = -6—'—‘:—2@ - 30 = 2790.

5) Ecain B psiny HatypasibHbIX ynces, oT 1 10 180 BbluepkHYTb BCe YHC-
Jla, JeNisILIMecs: Ha 2, ¥ BblYEPKHYTb BCe uhCJa JeJisilikecst Ha 3, TO He Bbi-
YepPKHYTHIMH OCTaHYTCSl TOJBKO YMCJa He OAeJISILMECs HH Ha OfHO U3 yuces 2
¥ 3. 3aMeTHM, 4TO MPH TOM YMCJIA AeJISIIHECS HA 6 OKaXKYTCH BbIYEPKHYTHI-
MU ABaXKAbl (T.K. UHCJIO, fensiliieecs HA 6, AenuTcs U Ha 2 W Ha 3). [Toatomy
S — S2 — S3+ S¢ — 3TO H €CTh CyMMa BCEX HATyPaJIbHbIX YHCEJI, HE IPEBOCXO-
aaupx 180, Kaxkaoe U3 KOTOpbIX He AeNMTCS HY Ha OfiHO M3 ukcen 2 u 3. Urak,
HCcKoMasi cyMMa paBHa 16290 — 8190 — 5490 + 2790 = 5400.
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Petuvite cuctemy ypaBHeH#HI
\/6my—-9x2—y2-( - ———9-—)=0,

T+ 8
y? — dzy + 622 = 192.

Pemenue.

O6unacTbio onpeseneHus NaHHOM CHCTEMBI SIBSIETCS MHOXKECTBO TeX nap
(z; y), A5 KOTOPBIX BBIMOJIHEHB! YCJI0BUSL: T + 87 0, 6zy — 972 — y2 > 0 (¥).
3amerum, uto 6y — 9z — y?= —(3z — y)2 < 0.TTo3tomy HepaBeHCTBO (%)
BBINOJIHEHO JIHILb B TOM cJyuae, Koraa 3z — y = 0. Iloacrasnss y = 3z Bo
BTOpOE YPaBHEHHE JaHHOH CHCTeMbl, noayyaeM: 972 — 1222 + 6% = 192,
z?= 64,z = £8. [Ipn x = —8 He BBINOJHEHO YC/IOBHE T + 8 # 0, 103TOMY
€/IMHCTBEHHBIM PeLLeHHeM AaHHOM CHCTEMBI AiBJsieTcsl napa « = 8, y = 24.

Haiinute Bce 3HaueHust a, NpH KOTOPbIX ypaBHeHue |2|z| —a?| =z —2a
MMeeT YeThIpe Pas/IMyHbIX PeLleHHsl.

Pemenne.

ByneM pewiaTh nanHoe ypaBHeHue (TOUHEE, ONpPENENsATb KOJHUYECTBO €ro
pellieHUit NIPH pa3JinyHbIX a) rpaduyecku. [1pu Bcex a # 0 rpaduk dyHKLMH
y = 2|z| — a? umeer BuL, U306parkEHHbIN Ha pHcyHKe 9 a), rpaduK dyHKLKY
y = |2|z| — a?| umeer Buzn, n306paxkEHHbIA Ha pucyrke 9b) (nph a = 0 31
rpauKy «BbIPOXKAAIOTCA» B rpaduk PyHKUuE ¥ = 2|z|).

Ypasuenue |2|z| — a?| = z — 2a UMeeT yeTbipe Pa3IMUHBIX PELLEHUs <>
npsiMast y = = — 2a nepecekaet rpaduk y = |2|z| —a?| B ueTbipéx pasnMuHbIX
TouKax. Jlerko BUAEeTh, 4TO NOCJ/IEHEE BbIMOJIHEHO JIHILb TOT/1A, KOra npsiMast
Y = T — 2a colepKUTCA MEXAY MPAMbIMU I U lo, 1306paXKEHHBIMU HA PUCYH-
ke 9b). A 310, B CBOIO Ouepelib, BLIONHEHO TOTAA, KOTAA TOUKA MepeceyeHust
npsimMoil ¥y = = — 2a ¢ ocbio Oy JEXUT Mex/y TouKamu nepeceyenus ocu Oy
C npsiMbiMH [y, [o.

a) YA b) JA
aZ
2Nl A2 [ |x o & | |x
2 2 Al 2
| Ha’

Puc. 9.
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[IpsMas y = x — 2a nepecekaer ocb Oy B TOYKE ¢ opAMHATOH —2a, nps-

2 y 2 3yayur,

mble l1,la nmepecekaior ocb Oy B TOYKax C OpPAMHATAMH a >

HCKOMBIMH @ $IBJIAIOTCA pellieHuss CHCTEMbI HEPABEHCTB!
~2a<a? (1)
a2
—2a > 5 (2)

M3 nepaBeHcTBa (2) csenyer, uto a < 0, NOITOMY Jesisl HepaBeHCTBa Ha @,
MOJIy4HM, YTO PABHOCHJIbHOH CHCTEMOH SIBJISIETCS CHCTeMa:

-2>a A
& —4<a<-2.
~2<3

Hrak, Bce HcKOMBIe 3HaueHHs a — 3T0 a € (—4; —2).

Tect Ne7*
Yacts 2
3 2 2
Coxpature apo6p: £——0L_— AT t+a®
2 —a
Pemerve.

3ameTuM, YTo MocJIe IPYNMHPOBKH CJIaraeMbiX B YHC/IMTe/IE JaHHOM ApoGH
oH npeoGpasyetesi k Buny: z(z2 — a) — a(z? — a) = (2? — a)(z — a). [ocae
COKpAlLIeHHS! YHCJUTEJIS U 3HAMEHATeJIs APO6H Ha T2 — a T0JIy4aeM OTBeT.
Omgem: £ — a

Peuuure cucreMy ypaBHeHHi
(z — 40)- (y + 20) = 600,

34 -f; L
Pemerwe.
[1poBeném paBHOCHIIbHBIE TPeOGPA30BaHUS JAHHOH CHCTEMbI:
(z —40)- (y + 20) = 600 {(w—40)-(y+20)=600
< <

3y+2zx _ 1

Ty 1 12y+ 8z ==zy

ry — 40y + 20z = 1400 N 12y + 8z — 40y + 20z = 1400
12y +8x=zxy 12y + 8z ==y
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28z — 28y = 1400 z—y=>50 N z=y+350
12y+8r=xy 12y + 8z ==y 12y + 8z =zy

z=y+50 N z=y+50 (1)
12y + 8(y + 50) = (y + 50)y y% + 30y — 400 = 0 (2).

YpaBHenue (2) umeer kophu y; = —40, y2 = 10. [Toacrasnss st 3Haue-
HHA Y B ypaBHenue (1), mosyyaeMm, yTo JaHHasi CHCTEMa UMEET JBa PelleHUs:
21=10, y1=—40 u o= 60, yo = 10.

Apudmernueckas nporpeccusi 3a1ana GOpMyI0it 1 -To wieHa:
an = 5n + 1. Hailinure cymmy Tex uneHoB 310t IporpeccHH, HoMepa KOTopbIX
HEYETHbI, HAYHHAs C OJIMHHALLATOrO H 3aKAHUHBAs NSATbAECHAT NATHIM BKJIOUH-
TeJILHO.

Pemenne.

YneHbl 1aHHOH NPOrpecCHH ¢ HEUETHBIMH HOMEpaMH, HaukHasi ¢ 11-ro u
3aKaHuuBasi 55 -bIM BKJIOYHTEIBHO, 00Pa3yIoT api(MeTHUECKYIO NPOrPeCcCHI0
C pa3HOCTbIO, paBHOH 10, nepBbiM UJIEHOM a1; = 56 H MOCJEIHUM UJIEHOM,
paBHbIM a55 = 276. Tak Kak HOMepa 3THX YJE€HOB uMeloT Bul 2n + 1 u yno-
BJIETBOPSAIOT HepaBeHCTBaM 11 < 2n+1 < 55 & 5 < n < 27, To KOJIH4eCTBO
STHX YJIEHOB paBHO 23 (IIPOMEXYTOK OT 5 10 27 BKJIOUAst COLEPKUT 23 HATY-
panbHbix yucaa). [To dopmyse cyMMbl uieHOB apudMeTHYECKO# NPOrpeccu,

noJyyaeM, 4To UICKOMast CyMMa paBHa §§_4é_2_2_§_ - 23 = 3818.

B xumuyeckoil 1a6opatopry B ABYX COCyax CONEPKUTCS pacTBOp Gop-
HOM KMCJIOTb! Pa3/IMYHOM KOHUEHTpaLMK. B nepBom cocyne coneputcs 3 JUT-
pa pacTBopa, a BO BTOPOM — 5 JuTpoB. Eciii pacTBOpbI, HAXOASAIIMECS B 3THX
cocyzax, cMeluath, To nosyyurcs 44% pacTBOp KUCJIOTBL A ecsid cMellaTh
paBHble 06bEMBI 3THX PacTBOPOB, To nosyuurcst 40% pacreop. Kakosa KoH-
LIeHTPALUs pacTBOpa B IePBOM cocyne?

Pemernrze.

[lycTh KOHUEHTpaLMs pacTBOpa B NMepBOM cocyne paBHa p - 100%, a Bo
BTOpoM — ¢ - 100%. Torzaa B nepBoM cocy/e KHCJIOTH 3p JIMTPOB, @ BO BTOPOM
— 5t aiutpos. [Tocsie cMelBaHUsA pacTBOPOB U3 0GOMX COCYIOB MOJMYYHTCSH 8
JIUTPOB PacTBOPA, B KOTOPOM 3p+ 5t JIMTPOB KHCJIOTHI, T.€. PACTBOP C KOHIEH-

Tpauuei 3p+5t 100%. I'lo ycJi0BHIO, KOHLIEHTPALMS 3TOrO pacTBOpPa PaBHA
44%, u, 3HaumT, 3 _SH’)t - 100 = 44, 3p + 5t = 3,52. Ecau xe cMelaTth
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no 1 JUTPY KaxKoro U3 pacTBOPOB, TO MOJYYUTCS 2 JIMTPA PacTBOPa, B KOTO-
poOM p -+t JIMTPOB KUCJIOThI, T.€. PACTBOP C KOHLEHTpaLHel 2—'2*'—t -100%. ITo
YCJIOBHIO HMEEM: 2_;—_1& - 100 = 40, p + ¢t = 0,8. HUrak, U3 ycJaoBHH 3a7auu
3p+5t=3,52 (1)
p+t=08 (2).
(2) Ha 5 u BolyMTas U3 pe3yJbTaTa ypaBHeHue (1), MPUXONMM K PaBEHCTBY:
5p + 5t — 3p — 5t = 4 — 3,52, orkyna 2p = 0,48, p = 0,24. Takum o6pa3om,
KOHIIGHTpaLKsl PacTBOpa B epBoM cocyie pasHa 0,24 - 100% = 24%.

NoJiyyeHa CUCTEMa: { YMHOXKas 06e yacTy ypaBHEHHUS

@ Haiinure Bce 3HaueHus a, AIst KOTOPbIX MPH KAXKIOM & U3 POMEKYTKA
(5; +00) BbINONHEHO HepaBeHCTBO: (2 — a)z + 6a — 4 > 0.

Pemernwue.

®ynkuus f(r) = (2 — a)z + 6a — 4 npu KAXKIOM 3HauYEHHH NapameTpa
a SIBJISIETCS JIHHEAHO OTHOCHTEJIbHO &, O3TOMY OHa IMOJIOXKHTE/IbHA Ha BCEM
npoMexyTke (5;+00) TOMLKO B CJAELYIOLIMX ABYX CJyYasix:

1) yrioBo#t KoadhuLMeHT GYHKUHH, PaBHbIA 2 — a, NONOXKHTENEH ((DyHK-
uusi Bospacraer) u f(5) > 0;

2) yryioBoii kK03(GULMEHT (yHKUME paBeH HYJIO ((DYHKLMS MOCTOSHHA)
f(5) >0.

TakuM 06pa3om, KCKOMbIE 3HaYEHHS! @ SIBJSIOTCS PELIeHHSIMH COBOKYMHO-

ctv 1Byx cucrem: (1) { 3(5 a>>00 n (2) { f(5) > 00

Tak kak f(5) = (2—a)- 5+ 6a—4 = a+ 6, To cucreMs! (1), (2) umetoT BUL:
2—-a>0 " 2—-a=0
a+620 a+6>0.
Peluenue nepBoil u3 3THX cucteM — a € [—6;2), pelueHue BTopoli —a = 2.
OGbenuHss peleHHs] 3TUX CHCTEM, T10J1yYaeM Bce HCKOMbIE 3HaUEHHS a.

Omsem: a €[—6;2]
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§ 4. Pewenus recro 2007 r.

Tect Nel

Yactb 2

- HOCTpome rpaduk GyHKUUH Y = J—l— . Ilpu kaKkux 3HaueHHsIX
apryMeHTa BbIIIOJIHACTCS HePaBEHCTBO 2 <y<5?

Pemexwe.
1) Ilpeo6Gpasyem BbipakeHue, ONpeeNSIOLIEe JAHHYIO (DYHKLHIO, K BUAY:
y= % |z| — 2. Ipaduk dynkuun y = % |z| mosyyaercs u3 npsimMoit y = —;—x

OTpa)XeHHeM YacCTH 3TOH NPSIMOIi, PacnoJIoKeHHO HHxXe ocH Oz, CHMMETPHY-
HO OTHOCHTeNIbHO ocH Oz, cm. puc. 10a) (orpamaemaﬂ yacTb NpsIMOH H306-

pa)KeHa NyHKTHPOM). Ipaduk PyHKUHH y = Izl 2 nostyyaercsi u3 rpaduka
y= |ac| «cMeleHreM» (6oJiee TOYHO — napanneanuM nepeHoCOM) Ha 11Be
enmmubx BHH3 BHOJb ocH Oy, cM. puc. {0b).

2) MckoMbIMH 3HaYEHUSAMH :c, npu KOTOPBIX 2 < y 5, AIBIAIOTCSA pemeHHﬂ
ZIBOMHOrO HepaBeHCTBa 2 < = |a:] <hed<+ 5 ]:c] Te8< || <

OTCIOlIa 0 OnpeneJICHUIO MOlly.I'Iﬁ moJiyyaem, YTO UCKOMbIMH T SABJISIIOTCS
T €[—14;8) U (8;14].

a) A) b) YA
1 Il et
PP % ol L%
Puc. 10.
9-2% (_xz 3z 6z
¥Ynpocture BolpaxeHHe 76 (w 3 2 627 9) t7-3
Pemerwe.
Tak kak 72 — 6z +9 = (z — 3)2 , TO BbIpaXXeHHe B CKOOKax paBHO
z_ __3z _z(@-3)-3z z(z-6) . A nockonbKy
r—-3 (z-3)2 (z — 3)? (z — 3)?

9-2% _ (3-2)(3+a)
r—6 zr—6

» TO JAHHO€E B YCJIOBHH BbIPaxKC€HHE YNPOLLAETCS
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B—-z)B+z)z(z —6) 4 6z

cJelyolmuM o6pasom:

(z — 6)(3 — x)? t—3
_(z+3)z 6z =x2_3x=x(w—3)=__$
3—z 3—z 3—x 3-z ’

Omeem: —zx

CyuiecTByeT J11 reOMeTpHUYeCKasi IPOrPeCCHsi, B KOTOPOH by = —2,
bs = 54, by = 4867

Pemexrre.

Tak kak B reomMetpuueckoii nporpeccuu {b,} co 3HamMeHateneM g bo = by q,
bs = byg*, To 0HOBpPEMEHHOE BhIMOJHEHHE YCJIOBHIl by = —2, bs = 54 03Ha-
YyaeT BBINIOJHEHNE CHCTEMbI: { big = -2 (1)

bigt=54 (2).
Ilensi ypaBHeHue (2) nousieHHo Ha ypaBHenue (1), mosnyuaem: ¢3 = —27,

g= —3.TloacraBass g= —3 B ypasuetue (1), umeeM: —3b; = —2, by = %
CenbMoii uJIeH TaKOH reOMeTPUYECKOIt POrPECCHH PaBeH:

by =b1g®= %— - (=3)% =2-35=2.243 = 486. Takum 06pa3om, TpeGyemasi
NPOrpecCHusi CYLIEeCTBYET.

Halinute Bce 3HaueHus k, 4151 KOTOpBIX npsiMasi y = kx — 4 nepecekaer
napa6oay y = 2 — 5 + 12 B IByX TOuKax.
Pemerne.

[psimasi y = kx — 4 nepecekaer napa6oy y = z2— 5z + 12 B IByX TOu-
Kax < ypasHenue x2 — 5z + 12 = kz — 4 uMeeT [Ba Pa3IUUHBIX KOPHS. DTO
ypaBHenHe npeo6Gpasyercs K Buy z2 — (5 + k)x + 16 = 0 u umeeT 18a pas-
5+k>8 k>3
5+k< -8 [k<——13.
To ecTb MHOXKECTBO UCKOMBIX 3HAUeHHMil k SIBISETCS OObEAHHEHHEM NpoMe-
KYTKOB (—00; —13) u (3;+00).

Omeem: k € (—o00;—13) U (3; +00)

JIMYHBIX KOPHA & D= (5+k)2—64 >0 & [

Besocuneaucr exan cHayana 3 MHHYTBI C TOPBL, @ 3aTeM 5 MHHYT B ropy.
OG6paTtHbliil NyTh OH Npojesant 3a 16 MUHYT, ABHIasiCh C rOPbI U B FOPY C TEMH
)Ke CKOPOCTSIMH, 4TO K npexze. Bo cKoJIbKO pa3 CKOpOCTh BEJIOCHIIENHCTA ITPH
JBHXXEHHH C Topbl Oblia 60JbLie, 4eM CKOPOCTD B ropy?
Pemerwe.
[lycts v1 M/MHH—CKopocrb JBHXXEHHA BEJIOCUIENUCTA NPU ABHUIKEHUH C
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rophl, @ g M/MHH— CKOPOCTb €r0 JABHXKEHHsl B FOpy (OTMETHM, UTO 10 CMbIC-
Jly 3apaud, v1 > vz ). Torna yuacToOK Ha KOTOPOM BEJIOCHIIEAMCT €XaJs C ropbl
MMeeT J/IMHY 3v; METPOB, a y4acTOK Ha KOTOPOM OH €XaJl B Fopy — 5vz METPOB.
Ha o6paTHOM nyTH BejiocHnIeNHCT €XaJ C Topbl Suz METPOB, a B ropy — 3v;

METPOB. Tak kak no YCJIOBHIO CKOPOCTb IABHXKE€HHUS BEJIOCUNENNHCTA C rOpbl H

B FOpY He M3MEHHJIach, TO OH MPeooJiel 3TH YYaCTKH 3a %1 " 3—;’1- MHHYT
1

cootercTBeHHO. [1o ycnosuio, BpeMsi Ha 06paTHbIi MyTb paBHO 16 MUHYT, OT-
ciona umeem: Y2 4 3—:l = 16. BB/ HOBYIO HEH3BECTHYIO t = %l,
2

U1
nosyuaeM ypasHenue: 3t + % =16 & 3t2+5=16t & t= % Wi £ = 5.

Ocrasioch 3aMeTUTb, YTO NIOCKOJIbKY V1 > Vg, TO ¢ = %1- >1=1t=5,
2

V1 =5v2 — CKOPOCTh BEJOCHIIEUCTA C FOpbl GbliIa B 5 pa3 6oJibliie, 4eM B ropy.

Tect Ne3
Yacts 2
Pewute HepaBeHCTBO 1@—5-_—1 > -"”2—2 .
Pemerne.
[Tpeo6pa3syeM paHHOe HEPaBEHCTBO: 3'3-23 _ Iz 5" 4 <0,
-5—333:11—(;1& <0, 522 — 142+ 8 < 0. Ksanpatublit Tpéxusien 5z2 — 14248

umeeT KopuH x3 = 0,8, o = 2. 1o MeTORy HHTEpBaJIOB NOJy4YaeM, YTo pellie-
HUSIMU JAaHHOTO HEpaBeHCTBa siBsitoTes z € [0,8; 2].

Omsem: z €(0,8;2]

Peunte cucremy ypasnenui

z—y=1T1,
{ (z +y)-(z* - y?) = 1575.
Pemenne.
[1peo6pa3syem BTOpO€ ypaBHEHHE NaHHOH CHCTEMBI:
(z+y)(z—y)(x+y) =1575.TToncrasus B 310 ypaBHeHne £ —y =7 (U3 nep-
BOTO YPaBHEHHsI CHCTEMBI ), MosyyuM: 7(z + y)2 = 1575, (z + y)2 =225 &

< ¢+ y = £15. TakuM 06pa3oM, HCXOHASI CHCTEMA PABHOCHJIbHA COBOKYTI-
HOCTH [IByX CHCTEM:
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{x“y=7 (1) u{m”y=7 @).

z4+y=15 r+y=-15
CxJ1azibiBast IOYJIEHHO ypaBHeHus cuctemsl (1), nonyvaem: 2x = 22, z = 11,
y = x — 7 = 4. AHaJIOrHuHO, 115l cUcTeMbl (2) modyuaem: 2 = —8, T = —4,
y =x — 7 = —11. HtaK, Bce pelieHnss HCXOAHOM cHcTeMbl — napsl (11;4) u
(—4; -11).

Omeem: (11;4), (—4; —11)

2
Cokparure 1po6y —124-—=5a =2
3ab— 2 — 6a + 4

Pemerne.
KBappatHblil TpéxuneH 12'a2 — 5a — 2 UMeeT KOpHU a1 = —-i,a2 = %
[Mostomy 1262 —5a—2 = 12(a+ i—)-(a— %) = (4a+1)-(3a—2). 3uamena-

TeJlb JAHHOM po6HU npeo6pasyercs CJenylolHM o6pa3oM: 3ab—6a—2b+4 =
=3a(b—2) —2(b—2) = (b—2)-(3a — 2). CaenoBateibHo, naHHasi 1Po6b

4 1)-(83a —2
YHPOLLAETCs] K BHAY: ((: _+2))- (gaa__ 2)l = 4baj21 .

Omsem: 4at1
b—2
B émkocTh, comepxaiuyio 100 rpammo 2% pacTtBopa coJid, 10GaBHIIH
175 rpaMMOB BOJbl, HEKOTOPOE KOJHUYECTBO COJIH M TLIATEJIbHO NepeMellaly
noJsyyeHHyio cmecb. Omnpenesiure, CKOJIbKO FpaMMOB COJIY 6blIO 106GaBJeHO,
€CJI1 H3BECTHO, YTO MOCJIe MepeMellHBaHHs NOJYYHJICS PacTBOP, CoAepKaLUMi
2,5% conu.
Pemerre.

O603HauuM yepe3 T HCKOMOE KOJIMUECTBO rpaMM Jo6aBJeHHO# conu. [Tep-
BOHauasbHbI 2% -biil pactBop copepxan 0,02 -100 = 2rp coan. ITocae no-
GaBsieHus 175 rpaMMoB BOJIbl M ZTP COJIM Macca PacToBOpa CTaja PaBHa

(275 + ) rp, a npoLEHTHOE ConEpPKAHHE COJH — 2+T . 100%. Tak kak no

275+«
YCJIOBHIO TOJy4eHHbIfl PAacTBOP CONePXUT 2,5% COJHU, TO UMEEM YpaBHEHHe:
2tz _ 25 TTpeo6pasoBbiBas 370 ypaBHeHHe, ONyYaem: s2-2 = L
275+x 100 ? 275+ 40°

402+ z) =275+ z, 39z = 195, z = 5.
Omesem: 5rp.
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IE [Moctpoiite rpaduk dynkuuu y = f(x), 3anaHHo# popmyaamu:
—% npu = < —1,
f@)=q —z+2nmpu —1<z<3,
—z2+8x—16 npu z > 3.

[Tpu KaKux 3HaYEHHsX m MpsiMasi Y = M HMeeT C rpaHKOM 3TOH YHKLUUH
OJIHY OOILYIO TOUKY?
Pemexrne.

Ipadukom dynkumuu y = f(z) npu z < —1 siBJsAeTCS YacTb rUNepOOJIbI,
np —1 < z < 3 — vacTb npsiMoii, npu & > 3 — yacTb Napa6oJbl, H306pa-
XEHHble Ha pucyHke 11 (BepuunHOi Mapabodibl Y = —x2 + 8z — 16 sBaseTCS
TOUKa ¢ KoopauHaTaMu zg = 4, yg = 0). JIerko BuaeTh, YTo rpaduk QyHKUKHH
y = f(z) umeer onHy o6LUyIO TOUKY C NPSIMOil § = M TOTAA, KOTa 3Ta Mpsi-

Masi COBMAJAeT ¢ NMPAMOH y = 3 WK PacnoJsioxKeHa HiKe npsiMoit y = —1 (Ha
puc. 11 npsimble y = 3 ¥ y = —1 U306paKeHbl MYHKTHPOM), T.€. TP m = 3
i m < —1.

Omeem: m €(—o0; —1) U {3}

YA
“FT AT
dn
Lo Ldo N _‘.ﬁ_
\
Puc. 11.
Tect Neb*
Yactb 2

[Tocrpoiite rpaduk dyHKUMH y = J—{%:—)’-I- [1pu kakux 3HayeHusx
apryMeHTa BbIMOJHSIETCS HepaBeHCTBO 2 < ¥ < 37
Pemernze.

-3l <30 4<|z-3|<6.

2g 23
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Peiunm HepaBeHcTBO |z — 3| < 6: [0 OnpeseNieHHIo MOAYJIsi OHO PaBHO-
r—3<K6

r—32> -6,
Pewum HepaBeHcTBO |z — 3| > 4: no onpesesieHHI0 MOAYJIsi OHO PABHO-

r—32>24 .
CHJIbHO COBOKYMHOCTH i pEeLIEHUSIMU KOTOPOIi IBASIIOTCS
z—3< —4,

CHJILHO CHCTeMe { pellieHUsIMM KOTOPOH siBsisifoTest T € [—3; 9.

z € (—o0; —1) U [7; +00).
[Tepecekas npomexytku [—3;9] u (—o0; —1] U [7; +00), nosyuaem, yro
pellleHHIMHU JaHHOTO B YCJIOBUH HepaBeHCTBa sBJIsIOTCs z € [—3; —1] U [7;9)].
Omesem: [-3;—1] U [7;9], ans nocTpoenus rpaduka naHHOH B YCIOBUH
(YHKLMH JOCTATOYHO MOCTPOUTH MO ABYM TOYKAM MpPsMYI0 y = L ; 3 yor-

Pa3HTb CHMMETPHYHO OTHOCUTEJBHO ocl O Ty YacThb 3TOH NPAMOI, KOTOpast
pacnoJioxkeHa Huxe ock Oz.

BrluncauTte 3HaueHne BbIpAaXKEHHUsA

m _ m+4 . 1 _
(m2-2m+1 m2+3m—4)'(2m_2)4 mpu m = V3 + 1.
Pemernue.
[Tpeo6pa3yem naHHOE B yCJIOBHH BblpaxKeHHe 10 JeHCTBUSAM:
m2 —2m+1 m2 +3m—4 (m_1)2 (m+4)(m_1)
. m __1 _m—-(m-1) 1 )
o IF w17 -1 w1
em-2)f ~ 2(m-1))f ~ 16(m—-1)*"
1 . 1 _ 2
3) (m__ 1)2 . 16(171 — 1)4 = 16(m 1) .

Wrak, nanHoe B yc/IOBHM BbipaXeHue ympoLiaercs K Bupy: 16(m — 1)2,
No3TOMy NpH ™M = v/3 + 1 3HaueHHe 3TOro BbIpaXKeHus paHo 16(v/3 )2 = 48.
Omsem: 48

SlBnsieTcst /M uncsio 496 cyMMOM HECKOJIBKHX MOAPS MAYLIMX YJIEHOB
reoMeTPHYECKO# TPOrPECCHH C MePBbIM WICHOM by =1 1 3HaMeHaTeseM g =2?
(Ecau na, T0 yKaxuTe Kakux HMEHHO. )

Pemerre.

[lycTs bp,br+1,...bnqr — HEKOTOPBIA Y4aCTOK reoMeTpHYECKO# mporpec-
CHH C NIepPBbIM WJIEHOM by = 1 1 3HaMeHaTedsieM g = 2. Torna by, + ... + b=
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=b1g" ...+ b1g" R 1= by g (14 g TR ) = 20 L (144 20 R ) =
= 2n-1(2k+1_ 1),

TakuM 06pasoM, 496 = by, + ... + bnyk > 496 = 27~1(2k+1_ 1),
BoigesuMm B uucae 496 crenenn 2: 496 = 4-124 = 22.2.31 = 24.31. Tak kak
uncsio 281 — 1 HeuétHo, To paBencteo 271 (2F+1 —1)= 24.31 BhmosHeHo B
TOM H TOJILKO TOM CJIyuae, eca 27~ 1= 24, 2k+1 1 =31,

Ypasuenue 2"~ = 24 umeer pewenne n = 5, ypasHenne 2¢+! = 32(= 25)
umeer petenne k = 4. Craso GbiThb, 4ucs10 496 SIBASETCS CYMMOH HeCKOJIbKHX
TMOAPSA UAYILUX YJIEHOB FeOMETPUYECKOM IPOrPECCHH C NePBbIM WieHoM by=1
¥ 3HaMeHaTesieM ¢ = 2, a MMeHHO: 496 = b + bg + b7 + bs + bg.

Hafigure Bce mapsl 3HaueHuil mapaMeTpoB b H ¢, A1 KaxJ0H U3 KOTOPbIX
napabona y = z2 + bz + ¢ Kacaercsi o6eux npaAMbIX y = 4x Uy = 2+ 1.
Pemerne.

[Mapa6ona y = x2 + br + ¢ Kacaercs Kaxno# U3 NpsiMbIX y = 4T H
y =2z +1 < 06a ypasHenus z2 +br+c =4z u 22 +br+c =2z + 1 ume-
0T POBHO 110 OHOMY KOPHIO. 3anHuieM 35TH ypaBHEHHs B CTaHAAPTHOM BHAE H
BbIUUCJIAM UX HTHCKPHMHHAHTHI (D1 1 Do ):

22+ (b—4)z+c=0, D;= (b—4)? — 4c = b* — 8b — 4c + 16;
224+ (b—2)x+c—1=0, D= (b—2)2—4(c—1) =b?> —4b—4c+8.

JlaHHble ypaBHEHHS] HMEIOT POBHO M0 OJIHOMY KOpHIO & D1 =0, Dy =0,
NO3TOMY MCKOMbBIMU NMapaMH 3HaueHHH b U ¢ ABISIOTCH PEIleHHs CHCTeMbl
b2 —8b—4c+16 =0 (1),
b2 —4b—4c+8=0 (2).
Briunras u3 ypaBHenus (2) ypasnenue (1), monyyaem: 4b — 8 = 0, b = 2.
[ToacraBass b = 2 B ypasueHue (1), umeem: 4 — 16 —4c+ 16 =0, c = 1.
Hrak, ycJioBHIO 3a1auH yIOBIETBOPSIOT JIULIb 3HaueHus b = 2,c = 1.

Omgem: b=2,c=1

ypaBHEHUH:

@ TypucT noJ/KeH NpUATH U3 NyHKTa A B IYHKT B, pacCTOsIHUE MeXIy KO-
TOpbiMU 10KM, B Ha3HaueHHbIH CpoK. [1poiizisi OJOBHHY MYTH TYPHCT MOACUU-
TaJl, 4TO ono3aaeT Ha 45 MHHYT, ecJii OyIeT IPOLOJIKATh IBHXKEHHE C IpexHeH
CKOPOCTBIO, @ €CJIM YBEJIHUUT CKOpoCcTh HAa 1,5 KM/‘{, TO OKaXeTCs B IMyHKTe
B Touno B HasHaueHHbIH cpoK. CKOJIbKO KHJIOMETPOB B 4aC NMPOXOAUJ TYPHCT
TIepBOHAYaJIbHO?

Pemesnne.

Tyctb v kM/4 — nepBoHauasibHAs CKOPOCTb TYPHCTA, ¢ — BPeMs, 38 KOTO-
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% =t+ -ii (ecsiu Bc& BpeMsl HATH

€O CKOPOCTbIO v, TO OMO3aHHe Ha 45 MHHYT, YTO COCTaBJsIET —Z— yaca). Bropoe
5 o, 10v+75 _ _

SIS = ¢ oo T 15) = t, 100+ 7,5 = (v+1,5)vt.

Bripasum vt u3 mepBoro ypaBHeHust — 10 = vt + 3 v, vt =10 — 3 v,

poe oH poskeH npuiiti u3 A B B. Torza

ypaBHeHHE: % +

M MOACTaBUM BO BTopoe: 10v + 7,5 = (v + 1,5) - (10 - -iiv) Ymuoxxas o6e

YacTH ypaBHeHHsl Ha 4 U pacKpbiBasf CKOOKH, N0OJIyyaeM:

40v + 30 = (v + 1,5) - (40 — 3v), 40v + 30 = 40v + 60 — 3v? — 4,5v,
3v2+4,50—30 = 0, v2+1,5v—10 = 0. M3 noc/ieaHero ypaBHeHUst HAXOIMM,
yTo v = 2,5 KM/u.

Omeem: 2,5kM.

Tect Ne 7%

Yacrts 2

Peuunre HepaBenctso r2 < 8 + 597

Pemesnre.

IlaHHOe HepaBEHCTBO OMpeneseHo NPU Beex T # 0. YMHOXUB 06e YacTH
HEpaBEeHCTBA Ha T2, MOJyYMM HEPaBEHCTBO, DABHOCHABHOE NIaHHOMY Ha 06J1a-
cTu onpenenennsi (T.e. npu = # 0): z* < 872 + 9, z* — 822 — 9<0. Urobnt
Da3NOXKHTb Ha MHOXHTeNH MHOrouseH ¢ — 8x2 — 9, crenaem sameny ¢ = z2:
KOPHSIMM KBaJpaTHOrO TpéxujeHa t2 — 8t — 9 sysOTCcs ¢t = —1 u t = 9,
nostomy t> — 8t —9 = (¢t + 1)-(t — 9), a z* — 822 — 9 = (22 + 1)-(z2 - 9).
Ocrasoch 3aMeTHTb, YTo MOCKOMbKY 2 + 1> 0,10 (z? +1)-(z2 - 9) <0 &
& 22 -9 <0 & —3 <z < 3. YuurbiBasi, UTO HCXOIHOE HEPABEHCTBO He
onpenesieHo npu x = 0, nosyyaem otset: z € [—3;0) U (0; 3].

Peuuyire cucteMy ypaBHeHu#
{ z+y—zy="1,
3zy +2(z +y) = —36.
Pemerre.
BBeném HOBble Heu3BecTHhle t = T+ ¥, 8 = :cy.7 OTHOCUTE/IbHO HeH3-
t—s=

BEeCTHbIX t U s JaHHad cHCTeMa UMeeT BUI: %),
A 3s+2t=—36 )
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YMHOXHB NepBoe ypaBHEHHe CHCTeMbI () Ha 3 U pHOaBUB KO BTOPOMY ypaB-
HeHulo, noayuuM: 3t — 3s + 3s + 2t = 21 — 36, 5t = —15, £t = —3. Orciona

13 MepPBOro ypaBHeHHsI CUCTeMbI (*) UMeeM: s =t — 7 = —10. Boappaiuascs
K HEH3BECTHBIM Z, Y, [IOJIyYyaeM, YTO HCXOJHas CHCTEMA PABHOCHJIbHA CHCTEME:
zty=-3 (%),
zy = —10

ITo Teopeme, oGpatHoit TeopeMe Buerra, uncia z,y, yIOBIETBOPSIOLIHE CH-
cTeme (), SIBASIIOTCS KOPHsIMH ypasHenus 22 + 3z — 10 = 0. [lanHoe ypas-
HEHHE UMEET KOPHH 2 = —5 U 2 = 2, [103TOMY peLeHHEM CHCTEMbI () sIB-
astiores mapsl (—5;2) u (25 —5).

Omsgem: (-5;2), (2; —5).
2
Cok e 1po6 2b +3a—6b—ab

PemeHue.

TTocMoTpum Ha 3HameHaTenb a? — 6ab+ 8b? Kak Ha KBaupaTHbIi TPEXUJIEH
OT NepeMeHHo# a ¢ KoadhuLeHTaMH, 3aBUcAILUMHE OT b. KopHsimu aToro
TPEXUsIeHa, TaKXKe 3aBUCSILIMMH OT a, ABJISIOTCA a =2b u a=4b (npouenypa
HaX0XK/IEHHS KOPHEH OTVIMYaeTCs OT KCTAHAAPHOI» JIHILb TEM, YTO B hOpMyJIax
MpUCYTCTBYeT nepeMeHHas b: D = (—6b)2— 4 - 862 = 4b%, a1 2 = &%—2—11 )
[ostomy a? — 6ab + 862 = (a — 2b)- (a — 4b).

Ipeo6pasyem uncaHTE b AaHHOk APOGH: 2b% — ab + 3a — 6b =
b(2b — a) + 3(a — 2b) = (a — 2b)- (3 — b). Takum o6pa3om, AaHHas APOGb
(a-2b)-(3-b) _ 3-b

pasHa 7, 2b)-(a —4b) ~ a—4b’
. 3=-b
Omsgem;: 2

K utoHio KiuHOTeaTp ropona JIuBHOMOPCKa YBeJIHUHJI LieHy BXOJHOr0 GH-
Jseta Ha 50% 1o cpaBHeHHIO ¢ LieHO# GuieTa B sHBape. Ha ckosibko nporueHToB
HY>KHO GyZIeT CHU3HTb LieHy GuJieTa, uTo6bl B KOHLE Ce30Ha OHa Obiia Ha 20%
BblLlIE, YeM B siHBape?

Pemerre.

Ilyctb x— ueHa 6GuJeTa B siHBape. Torna 1,5 z— ueHa Gujiera B HIOHE, a B
KOHLIe Ce30Ha OHa J0JDKHA ObiTh paBHa 1,2 z. CiieoBaTesibHO, LIeHY Guiera
HYXHO Gyner CHH3UTb Ha 0,3 , uTo cocrasJsieT 20% ot BesnuuHbl 1,5 .

Omeem: 20%
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[%_T_I Oynruusi f(z) onpenesnena cornacHo popmysnam:
24 i— npuz < —1,
f@)=19 2z| -1 mpn —1 <z <5,
x? — 16z + 64 npux > 5.
Haiinure Bce 3HaueHHs1 m, NPH KOTOPBIX ypaBHeHue f(z) = m uMeeT POBHO
[IBa Pa3/IMYHBIX PEeLIeHHUsI.
Pemerwme.
YpaBuenue f(z) = m ¥MeeT POBHO [[Ba Pa3JIMUHBIX PeLUeHHs <> rpadHk
¢yuruMd y = f(z) ¥ npsmMas y = m uMeloT ase o6iue Touku. [paduk dyHk-

uud y = f(x) u3o6paxéH Ha pucyHke 12, #3 KOTOPOro JIETKO BHIETh, UTO OH
UMeeT /iBe o61He TOUKU CIIpsAMOH y =mnpum =9 u -1 <m < 0.

Omsem: me(—1;0) U {9}

N O o N O O O I O
9
\ /
\ |
X 1 3 53
__.__+__.¥..__-__§ Rk

Puc. 12.

§ 5. Pewenus recroB 2006 r.

Tect Nel
Yacrs 2
Peunre cucteMy ypaBHeHuil:
238 4 5o =11,

Sy -y _
4+ 5 2zx.
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Pemexrne.
[peo6pasyem nepBoe ypaBHeH:e JaHHOH CHCTEMBI: 3—1@6—"'—3 =11,
31z 4 y = 66. [1peoGpasyem Bropoe ypaBHeHHE JAHHOMN CHCTEMBI:

ﬁ—lﬁ =2z, 3y + 2x = 8z, 62 — 3y =0, 2z — y = 0. Takum o6pasom,

' 3lz +y =66
JlaHHast CUCTeMa MOXKeT ObITb 3anucaHa B BUJE: { 95—y = 0.

CJ10KMB NOYJIEHHO JIEBbIE U [IPABble YaCTH YPABHEHHH TOC/eAHEN CHCTEMBI,
nosyyaem, uto 33z = 66, x = 2, a noAacrasuB = = 2 B J060€e U3 3TUX ypaBHe-
HUH, HaX0ouM, uTo y = 4.

Omsem: (2;4)

M3 nynkra A B nyHkr B Bbiexan aBro6yc. Cnyctst 40 MHHYT BeJiel 3a
HUM BbleXaJl aBTOMOGHJ1b, KOTOPbIi IPUGHLI B MYHKT B 0QHOBPEMEHHO C aBTO-
6ycom. BoiuucauTe paccrosiue Mexay NyHKTaMH A u B, eCJid H3BECTHO, UTO
CpenHsisi CKOPOCTb ABHKeHHs aBToGyca cocTaBuna 60 KM/u, a CpenHsisi CKo-
pocTb aBTOMO6UAsA — 90 KM/u.

Pemenue.

[Tycts S kM— paccrositue mexay nyukramd A u B. Torna aBTo6yc npeooes

3TO PaCcCTOsIHME 32 % 4acoB, a aBTOMOGHJ/Ib — 33 §% yacos. Tak kak aBTo6ycC
2

Obl B NyTH OOJbIIE aBToMo6uas Ha 40 MHUHYT, UTO COCTaBJAET - 4aca, TO

3
S _S _2 5 _2 —180-2 =
06" 3 180_3.0Tc1011a,S—180 3 = 120.

Omesem: 120 km

HMeeM ypaBHeHHe:

[Tapa6ona c BepiuHHO B TOuKe (—2; —2) coneput Touky (1;16). Haii-
AuTe abCUMCChl TOUeK nepeceuerus 3Toi napa6odsl ¢ ocbio O.
Pemerne.

Iyctb y = ax? + bz + ¢ — ypaBHeHue, onpeensiollee 1aHHYI0 napaGody.
Tak kak no yc/n0BHi0 3Ta napa6oJa conepxut touku (—2;—2) u (1;16), To
y(=2) = =2, y(1) = 16. Orciona nosyyaeM CUCTEMY YpaBHEHHIL:

4a—-2b+c=-2
{ atbre=16 )
A yuutbiBas, uto Touka (—2; —2) — BepLunHa napaGosbi, u3 HOPMyYJIbl, ONpe-
Aessiiolelt abCLUCCy BepLIKHHBI Mapabodibl, MMeeM: -5 - -2, b=4a.
c—4a=-2

[Toncrasnsst b = 4a B ypaBHeHust cucTeMbl (%), Mosyyaem: { 5a+c=16.
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Bobluutasi H3 BTOPOro ypaBHeHHs MOCJeHeH CHCTEMbI eé repBoe YpaBHEHHE,
HaxonuM: 9a = 18, a = 2,1 NoACTaBAsA a = 2 B J11060€ U3 ITHX YPABHEHHH,
noJyuaem, yto ¢ = 6. Takum o6pasoM, y = 2z?% + 8z + 6— ypaBHeHHUe, Onpe-
Lensiiolee JaHHyH0 mapa6oaty. AGCLHCCH TOYEK nepeceyeHHs 3Tol napaGodbi
¢ ocbio Oz — KOpHH ypaBHeHust 222 + 82 +6=0,Te. x = -3 u z = —1.

Omsgem: x = -3 unzx=~-1.

Hal‘;llll/ITe BC€ LeJibie 3HaUeHUs x, y,ZIOBJ'leTBOpmoume CUCTEME:
N —15:1:-(1—— -m—)>
z+3/% 0,
28 +222-3>0.

Pemerne.

O6unacTbio onpesieieHHs! JaHHOH CHCTEMbI SABJSIOTCS T€ T, A/ KOTOPBIX
43 #0u 54 — x? — 152 > 0. Pewuas nepapeHcTBO 54 — 22 — 152 > 0 Me-
TOZOM HHTEPBAJIOB, NoJyyaeM: & € [—18;3] = 06/aCTbIO AONYCTUMbIX 3Ha-
ueuii nepemennoit z (O13) siBasiercst MuoxectBo {—18 < = < 3,z # —3}.
Tak Kak KBaJpaTHbIH KOPEHb NO OMNPENEJEHHIO HEOTPULIATENEH, TO NPH BCEX
z € OJ13 BbINoJIHEHO HepaBeHCTBO V54 — 2 — 152 > 0, U nepBoe HepaBeH-

" T 3
CTBO JAHHON CHCTEMbI PABHOCHJIbHO HEpaBEeHCTBY 1 — >0 >0
P P Y z+37 4377

z + 3 > 0. Orciona, yuutoisast OI13, nosmyyaem, 4to LUEJAbIMU 3HAYEHHUSIMH T,
YIOBJIETBOPSIOLLMMY TIEPBOMY H3 HEPABEHCTB JJAHHOH CHCTEMB, IBJISIIOTCS
z = +1,42,0,3. Ocranoch JHILbL NPOBEPUTh, KAKHE U3 ITUX 3HAaUeHHH yI0-
BJIETBOPSIOT U BTOPOMY HepaBEHCTBY CHCTeMbl. UHC/I0Bas NOACTaHOBKA MOKa-
3blBaeT, yTo npu = = —2, —1, 0 Bbipaxenue z° + 2x% — 3 oTpULATENBHO, TPY
= = 1 paBHoO Hy/m0, a pu = = 2, 3 noJioxHTeNbHO. CJIe10BaTEbHO, HCKOMbI-
MH 3HAYEHUAMHU T ABJSIOTCA T =2 U T = 3.

Omsem: r=2uzxz=3.

@ Tpu uncnia siBAsIOTCS MOC/IEAOBATENBHBIMH YIeHAMU BO3pacTaloLLIei reo-
MeTpHuecKoi mporpeccuu. Ecsiu Gouibliiee U3 3THX YMCeJl YBEIHYUTD BABOE, a
MeHblllee yMHOXKHTb Ha —12, TO noJay4yeHHble YHUCJIa B TOM XKe nopsiake GyayT
00pa30BblBaTb apUhMeTHUEeCKyHo nporpeccuio. Kakum Moxer GbiTh 3HaMeHa-
TeJIb JAHHOU FeOMETPUYECKO! POrpeccuu?

Pemexrre.

[lyctb a,b,c— TpH nocJienoBaTte/IbHbIX Yl€Ha reOMETPHUECKOH nporpec-
CHH, O KOTOPBIX TOBOPUTCS B YCJIOBUH, ¢— 3HaMeHaTeb 3Toii nporpeccui. [To
XapaKTepPHCTHYECKOMY CBOMCTBY reOMETPHYECKON nporpeccuy umeeM: b2 = ac.
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Tak Kak JaHHast nporpeccus Bo3pacramoulasi, 10 ¢ > 1 u ¢ — Hauboubliee,

a — HauMeHbllee U3 yucea a, b, c. [To yciosuio, yucna —12a, b, 2¢ sBas0OTCA
nocJie0BaTe/IbHbIMU YjieHaMu aprdmernueckoir nporpeccuu. CornacHo xa-
PaKTepPUCTHYECKOMY CBOMCTBY apU(METHYECKO IPOrPeCCHH, UMeeM:

b =‘;1_2_a2_+_2_c = ¢ — 6a. BbinosHss noacTaHoBKy ¢ = b + 6a B paBeHCTBO
b% = ac, nonyuaem: b2 = ab+6a?, b2 —ab—6a?= 0 (x). Bynem paccmarpu-
BaTbh PaBEHCTBO (*) KaK KBafpaTHOE ypaBHEHHE OTHOCHTEIbHO HEU3BECTHOH b
¢ Ko3pHUHEHTaMH, 3aBUCALUMMY OT G. TOraa BLIYMCJSISE KOPHH 3TOTO ypaB-
HeHHsl 10 U3BecTHOl opMyJie, umeeM: D = a? — 4 - (—6a?) = 25a%, byo=

= a_:i;fn_z_. Takum 06pa3oM, paBeHCTBO (%) BhIMOJHEHO JIHILb IIPU b = —2a

1 b=3a. Eci b=—2a,T10 g= % = —2, 4TO NPOTHBOPEUYHT YCJIOBHIO g > 1.

b

a

YCJIOBHU FreOMETPHYECKOH POrPeCCHH MOXKeET ObITh paBeH JULIb 3.
Omsem: q =3

[pu b = 3a umeem: ¢ = = = 3. CJief0BaTe/1bHO, 3HAMEHATE/b JAHHON B

Tect Ne 3*

Yactb 2
Peunre cucremy ypaBHeHHii:

T—y=3,
z2 4+ y? = 25 — 2zy.
Pemexnze.
Ipeo6pasyem BTOpOE ypaBHEHHE JAHHOM CHCTeMbl: T2 + 2zy + y? = 25,

(z+y)?= 25 & z+y = 5. CaenoBaresbHo, JaHHas CHCTEMA PABHOCHIbHA
COBOKYITHOCTH JBYX CHCTEM:

z—y=3 r—y=3
{ T+y=-5 (1) {x+y=5 2)-
CyMMuUpys NOYIEHHO ypaBHeHHs cucTeMbl (1), mosmyyaeM: 2z = -2,z = —1,
y = £ — 3 = —4 (13 nepBoro ypaBHeHHUs1 3TOH cucTeMsl). Peluas aHanoruuHo
cucreMy (2), nonyyaem: 2z = 8,z = 4, y = £ — 3 = 1. Takum 06pasom, Bce
pellueHHs HCXOAHOI cHeTeMbl — maphl (—1; —4) 1 (4;1).
Omsem: (4;1),(-1;—4)

JlBa aBTOGYCa BbleXxaJsi OIHOBPEMEHHO HABCTPEeYY APYT APYTY U3 MyHKTOB
M u N, paccrosiHde Mexay KOTopbiM 70 KM, U yepe3 40 MUH. OLHOBPEMEHHO
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NpHUOLIH B IPOMeXKYTOYHbIH NyHKT P. Halinute pacctosiHue MexX iy nmyHKTa-
M M u P, ec/ii U3BECTHO, YTO CPENHSIS CKOPOCTb aBTOOYycCa, BbleXaBlLiIero U3
nyHkTa M, okasaaach Ha 15 kM/u GoJiblue cpenHeil cCKOpOCTH aBTo6yCa, Bbl-
exaBllero 13 nyHkra N.

Pemernne.

[lycts S kM— paccTosiiye Mexay nyHkTamd M u P, a v km/u— cpenusis
CKOpOCTb aBT00YCa, BblexaBilero u3 nyHkra N. Torna u3 ycsiosus cJenyer, 4to
paccTosiHie Mexay nyHktraMd N u P paBHo (S —70) KM, a Cpe/iHsisi CKOPOCTb
aBTOOYCa, BbiexasLuero u3 nynkra M, pasua (v + 15) km/u. Tak kak 06a aB-

ToGyca npu6bLy B NyHKT P yepe3 40 MUHYT (HJ[PI 2 llaca), nocJie Toro Kak

.8 _2 0-S _2
BbIEXaJIH, TO BLINOIHEHb PABEHCTBA: ——>7x = 3 1) u s =3 (2). o

npasuJy npornopliuy U3 paBeHcts (1), (2) caenywor paBeHctsa: 35 = 2v + 30
1 210 — 35 = 2v. CyMMupYs IOY/IEHHO JIEBbIE U NIPaBble YaCTH 3TUX PABEHCTB,
nonyuyaem: 210 = 4v + 30, v = 45. [ToacraBasas v = 45 B paBeHCTBO

38 = 2v + 30, naxoaum, uto S = 40.

Omesem: 40 kM

INpsimast y ='kx Kacaercs napaboJsl y =2 + bx + ¢ B TOuKe ¢ KOOp-
nuHatamu (1; 2). Haiinute Bce Bo3MOXHBIE 3HaUeHHsT KO3(DDULMEHTOB b | C.
Pemenne.

Mpsimasi y = kx Kacaercsi napa6osibl y = x2 + bz + ¢ JHILb B TOM CJy-
Yyae, KOTJIa ypaBHeHHe 22 + bT + ¢ = kT HMeeT eIMHCTBEHHbII KOPeHb, a 3T0
BBIOJIHEHO TOT/1A, KOTJa IMCKPUMHHAHT Tpéxuneta z2 + (b — k)x + ¢ pasen
nysmo. Takum oGpasom, (b — lc)2 — 4c¢ = 0 (). U3 Toro, uto TouKoil Kacauus
siBnsieTcs Touka (1;2) (T.e. 3Ta TOYKa MPHHAJIENKHUT U NpAMOi y = kx U na-
pabosie y = z% + bz + c), cienyior pasenctBa: k-1 =2, 124+b-1+c =2,
b =1—c. [loacraBasas k = 2 u b = 1 — ¢ B cooTHOMWIeHHe (%), MOJyyaeMm:
(c+1)?—4¢=0,¢2—2c+1=0,c=1. Orcromab=1—-c=0.

Omsem: b=0,c=1

PeumTe CHCTeMy HepaBEHCTB:
VZZ—6z+8 (1—}? —1);0,
_ 2
vz s3>0

Pemerxze.
[TepBoe HepaBeHCTBO AAHHOW CHCTEMbI Ipe0bpa3yeTcs K BULY:
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2
Vz2—6z+8 - Tizx—z > 0 (). Tak kak KBanpaTHbIl KOpeHb 110 onpene-

JieHHIo HeoTpHLaTeseH (> 0), To BbIpaXKeHHe B JIEBOH YaCTH HePaBEHCTBA (*)
HeroJIOXHUTeIbHO (K 0), N03TOMY HepaBeHCTBO (%) BBINOJIHSIETCS JIHILUb B TOM

cJIyuae, KOTa 5TO BbIpaXKeHUEe PaBHO HyJII0. 3HAUHUT, 160 1—_:*'_33;7 =0 (1),

60 VzZ— 62+ 8 =0 (2). EnuHcTBeHHBIM KOpHeM ypaBHeHusi (1) siBasier-
csi z = 0, ypaBHeHue (2) PaBHOCHJILHO ypaBHeHHIO 22 — 62 4 8 = 0 U uMeer

KOpHU x = 2, x = 4. BrinoJinsisi noactanosky 3Hauenuit £ =0, x =2 1

T = 4 B HEpaBEHCTBO /T — $—2—§ > 0, nonyyaeM, yronpu z = 0uz =2
3TO HEPaBEHCTBO BhINOJIHEHO, & DU T = 4 — HeT.
HMrak, Bce pellieHus AaHHOH CHCTEMbl HepaBeHCTB — £ =0 H = = 2.

Omsem: x =0,z =2

IE Yucaa a, b, ¢ ABASIOTCS MOC/EL0BATE/bHbIMU YJIEHAMH apUMETHUECKOH
nporpeccuu, a ukcaa 3a,2v/2b, 3¢ — noc/enoBaTeNbHLIMY YJEHAMH TeOMeT-

pH‘{ECKOﬂ NporpeccuH. Kakue 3HaueHus MoXKeT NPHHUMATb OTHOLUEHHE -Z— ?

PemeEne.

Cor/1acHO XapaKTepHCTHYECKOMY CBOMCTBY apu(MeTHUECKO! 1pOorpeccHy

a-+c

HmeeMm: b = B 2b =a+c, c =2b—a(l). A cornacHo xapakrepu-

CTHYECKOMY CBOMCTBY FeOMeTpHyecKoil nporpeccun — (2v/2 b)2 = (3a) - (3¢).
Ortciona umeem: 8b%= 9ac (2). [Noacrasnsis B pasenctso (2) ¢ =2b—a

(paBenctBo 1), noayyaem: 8b% = 9a - (2b — a), 8b? — 18ab + 9a® = 0 (3).
Bynem paccmarpuBarb paBeHCTBO (3), Kak KBajpaTHOE ypaBHEHHE OTHOCH-
TeJILHO Heu3BeCTHOM b ¢ KoaduiueHTaMu, 3aBUCSILUMY OT a. Boluucsium

KOPHH 3TOro0 ypaBHeHust: D = (—18a)2 —4-8-9a2=36a%,b = L‘lfgﬁ,
b= % a, by= g- a. Otcioza, B cuily paBeHcTBa (1),umeeM: ¢ = -3— a—a= %
ui ¢ = 3a — a = 2a. CsenoBaresibHO, OTHOLIEHHE % MOJKET NIPUHHUMATh
3Hayenus 0,5 u 2.

Omesem: 0,5:2
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§ 6. Pewenus recroB 2005 r.

Tect Nel

Yactb 2

2r+y _ _2x-—y )(}i __."i)
YpocTHTe BbpakeHHe ( 1f ~2zy A2 7ozy) \z "y /)’

Pemesnne .
22+y _ _2z—gy _ 224y _ _2x-y _
4r? —2zy 42 +2zy 222z -y) 2z(2z+y)

1 Qe+yP-Qo-y)? 1 8sy .y 4z _y'-4d®
2z 2z —-y)(2z +y) 22 422 —-y2' z  y = zy
Takum 06pa3oM, JaHHOE B YCJIOBHH BbIPaXKeHHEe PaBHO:

1 8zy | y*-—4z?
2z 422 —y? Ty

2 _
Haiinure o6nacTb onpenesnieHust BolpaXkeHHs1 22" —5r+3

1— 22

=-4 Omsem: —4
T T

PemeEsrze.

O6n1acThI0 ONpe/ielieHHst JAaHHOrO BblPAXKeHHsI ABSIOTCSA Te T, LIS KOTO-
pbix 222 — 52 +3 > 0 u 1 — 22 # 0. [To MeTony MHTEPBAJIOB HAXOHM, YTO
pelueHueM HepaBeHeTBa 2x2— 5z + 3 > 0 siBasitotes T € (—oo; 1] U[1,5; +00).
Yenosue 1 — 22 # 0 BbinosineHo npu o # £1. [TosTomy, «BbiKanbiBast» U3
MHOXKecTBa (—oo; 1] U [1,5; +00) Toukn z = —1 1 = = 1, nosyuaem, 4to 06-
JIaCThIO OMNpeie/IeH|st JaHHOTO B YCJIOBUM BbIPaXKEHUS SBJISIETCS MHOXECTBO
(—o0; —1) U (—1;1) U [1,5;400).

Haiinure cymMy Bcex HaTypasibHBIX YHceJl, He NpeBOCXoAsiuuX 250, Ko-
TOpble nensiTcs Ha 6.
Pemenne.

[TocnenoBaresibHOCTb HaTypaNbHBIX YHCeJ, JeJIslUXCcsl Ha 6, 3anaéTes
thopmyJioit a, = 6n,T.e. ABAsIeTCST apUdMETHUECKOH nporpeccHeii ¢ pasHo-
ctbio d = 6. [lyctb k— HOMep HauGOUIbILETO YHCIA U3 3TOM NMOCJIeA0BaTEb-
HOCTH, He rpeBocxozsero 250. Toraa 6k < 250 < 6(k + 1), oTkyzna noJsyua-
eM, uto k = 41. CurenoBare/ibHO, KOJHYECTBO YHCEJ, HE PEBOCXOAsIIHX 250
U JeJsILMXCs Ha 6 paBHO 41, a cyMMa BCeX THX YHCeJl PaBHa:

S = 2“1+d2("‘1) n=2:646-90 .4 _ 5165. Omsem: 5166
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H3BecTHo, uTO NMpsiMasi, napaJiielibHas npsmoil y = —4x, Kacaercsi na-
paboibl y = x2. BbluMC/IUTE KOOPIMHATH TOYKH KACAHHSL.

Pemenue.

Jlio6ast npsiMasi, NapaJJiesibHast IpsiMoll y = —4x, 3afaéTcst ypaBHEHHEM
BUfa Yy = —4x + ¢, rae ¢ — HekoTopoe uucso. [Ipsivast y = —4zx + ¢ xaca-
eTcs Mapaboiisl y = T2 <> ypapHeHHe T2 = —4T + C UMeeT eMHCTBEHHbIM
KOPeHb <> NUCKPHMHHAHT KBaApPaTHOIO TPEXYJeHa z2 4+ 4z — c paBeH HyJIO

& 16 + 4¢c = 0, ¢ = —4. AGcupucca TOUKU KacaHust mapabosibl y = z2 u

npsaMoil y = —4x — 4 ABAseTC KOPHEM ypaBHeHusl T2 = —4x — 4 ¥ paBHa
2o = —2. OpavHaTa TOYKH KacaHWs BbIYMC/SETCH MYTEM MOACTAHOBKH Zo B
ypaBHeHHe napa6oJibl (M1 IpsaMoit): Yo = Ta = 4.

Omesem: (—2;4)

@ BacceiiH MoxHO HanoJiHsATb yepes ueTbipe TPYObl. Ec/i OTKPbITHI BTO-
pas1, TpeTbsl U ueTBE€pTas TpyObl, TO 6acceiiH HanoJHseTcs 3a 1 yac, ecaid nep-
Basl, TpeTbst M 4eTBEPTas — 3a 1u.15 MuH, a €cJId TOJIbKO NepBasi ¥ BTOpasi — 3a
14.40 MuH. 3a Kakoe BpeMst HAaMOMHUTCA 6acceliH, eCJiH OTKPbITh BCe YeTbipe
TPyObI?
Pemerre.
[lyctb z,y, z,t — 06BEM, HanoAHsIeMbl#t 32 1 yac yepe3 1-10, 2-10, 3-10 U

4-10 TpyGy COOTBETCTBEHHO, a V — 06bEM Bcero Gacceiina, CorsacHo ycio-
BHIO 3ajaun uMeeM: y + 2+t =V (1); (z+2+1)- :51— =V (2);

(z+y)- %’- = V (3). ¥YmuoxuB 06e yacTh ypasHenusi (1) Ha —2— H CJIOXKHB
pe3ysibTar ¢ ypaBHeHueM (2), mosyqum: :51- (z+y)+ % (z+1t) = %V (4).

YMHoxas ypaBHeHue (3) Ha % Y BBIYMTAst pe3yJIbTaT U3 ypaBHeHus (4), UMe-

eMm: —g- (z+t)= %V, z2+t= %V [Moncrasnsist z + ¢ = %V B ypaBHEHHs
Y+ 3V =V.y= 2y, 3.2y z=1
(1)n(2),no.nyqaem.y+5V-V,y—5V, (w+ V) 1 V,z 5V.

5
Takum o6pasom, z+y+ z+t= %.V_:,. %V.:,__g_V: _g_V=>
=V= % -(z +y+ z+t) — BCe yeTbipe TPYObl BMECTE HAIOJIHSIOT 6acceiiH
3a %qaca, HiM 50 MUHYT.

Omesem: 50 MUHYT
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Tect Ne 3*

Yactb 2

¥YnpocruTe BolpaxeHue

1 1 .
VI++y—-3 +\/——\/y—3) (
Pemenye.

1 + 1 _ VT Vy-3+VT+y-3 _
VZ+yy-3 V—-\y-3 (Vz++y-3)(Vz—y-3)
2z _ 2z _ -
IS i fadce, 2oyt Gy =9 =
—(y—3)%=(z —y+3)-(z+y—3). Takum 06pa3om, 1aHHOE B yCJIOBHH

BbIpaKEHHe PaBHO M (z—y+3)-(z+y-3)=2yz(z+y-23).

z? - y? + 6y — 9).

Omsem: 2ﬁ(z +y— 3)

1 2
Haiinute 06a1acTh onpenesienus sbipaxenus | L—102"+9
A onpexnt P 2z + 3 — 22

Pemexnre.

O6.1acTbiO OTPeie/IeH|s JaHHOTO BbIPaXKEHHUsl SIBJSIETCS MHOMKECTBO pe-
28 —1022+9 S o z'-1022+9
2z+3—-22 77 2-2r-3
Jle UeM pelLiaTh HEPABEHCTBO (*), MpeoGpa3yeM ero JeByio yacTb. [Ipu 3amene
22 =t mHorowien z* — 10x2 + 9 npunumaer sun: t> — 10t 4+ 9. Ksanpatubiii
Tpéxusied t2 — 10t 4+ 9 umeer Kopuu t = 1 u t = 9. [Tostomy 2 — 10t + 9 =
= (t — 1)(t — 9) u, 3nauut, z* — 1022 + 9 = (22 - 1)(z? - 9) =
= (z — 1)(z + 1)(z — 3)(x + 3). KeanpatHbiii Tpéxured z2 — 2z — 3 umeer
KOPHH £ = —1, T = 3, nostomy 2—2z—3 = (z+ 1)(1:—-3) Cnenosa'renb-

WEHHH HePaBEHCTBA 0 (). Ipex-

HO, TIPH BCEX, 32 UCKJIIOUEHHEM T = —1 U = = 3 uMeeM: l(z)i +39
_(E-DE+1)(z-3)(z+3) _, _ S )
(z+1)(z—3) = (z-1)(z+3) (HPH-'G— 1, £ =3 3na

MeHaTesb APOGH B JieBO#i yacTu 06palLaeTcsi B HyJb — ApoGb He ONpefielieHa).
PeiuenneM Hepasenctsa (z — 1)(z + 3) < 0 asasiiorest z € [—3; 1], a yuu-
ThIBasi yCJIOBHE T # —1, MosryyaeM, YTO MHOXKECTBOM peLIeHHi HepaBeHCTBa
(%) sBastiorea z € [—3; —1) U (—1;1].
Omgem: [—3; —-1) U (—1;1]
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BoceMb unces, Gosbiiiee U3 KOTOPHIX PaBHO 26, 06pasyloT BO3pacTaio-
1yto apudMeTHUeCKyI0 nporpeccuto. Haiinute MeHblilee U3 3THX YHCeJ], €CJIH

UX CyMMa paBHa 124.
Pemenze.

JaHHble BoceMb uyuces 0603HaYUM uepe3 aj,a,...,as. 1ak Kak OHH 06-
pasyloT BO3paCTaioLLLyio apHMETHYECKYIO IPOrPECCHIO, TO a1 — MEHbLIEee, ag—
Gonbliee U3 3THX ynces. CorlacHO opMyJie CyMMbl v UJIeHOB apHMeTHYe-
CKOIi IPOrpeccHH, CyMMa AaHHbIX YHCEJ paBHa S = 41 tds g 4(a1 + ag).
[To ycnoButo, ag= 26, S = 124 = 4(a; + 26) = 124, a; + 26 =31, a1 = 5.

Omeem: 5

H3BectHo, uto npsiMble y = —4x U y = 6x + 5 Kacaiotcsi napa6oibi
y = x? + bz + c. Haiinute 3nauenus ko3 duuuesTos b u c.

Pemenne.

[psmble y = —4z 1 y = 6z + 5 KacawoTcs napabossl y = 2+ bz +c &
ypaBHeHus T2 4bx+c = —4x u £2+bx+c = 6245 UMEIOT 10 0AHOMY KOPHIO
& MCKPHMHMHAHTbI TPEXusieHoB 2 + (b+4)z+¢, 22+ (b—6)x+c—5 pasHnl
HyJ0. Otciona nostyyaeM, 4to K03 QHLUHEHTbI b U ¢ YIOBNETBOPAIOT CHCTEME
(b+4)°—4c=0 b2+ 8b+16—4c=0 (1)
(b—6)2—4(c——5)=0 {b2—12b+56—4c=0(2).
Bbruntas u3 ypasHenus: (1) ypaBuenue (2), noayyaem: 20b — 40 =0, b = 2.
IMoncrasass b = 2 B moGoe u3 ypasHeHuit (1), (2), HaxonuM, 4to ¢ = 9.

ypaBHeHHUH: {

Omeem: b=2,c=9

@ IBoe kameHIMKOB, paGoTas BMecTe, 3@ 1 4ac MOTYT BbLIOXKHTb yya-
CTOK CTeHbl Tomanblo 2 M2, Pa6oTasi OTAENLHO, BTOPOH KAMEHIUMK BbLIO-
KMT yuacTOK CTeHbl TIoWabo 4,8 M2 Ha 2 uaca GbICTpee, YeM 3TO CleJIaeT
nepBhIii. 32 CKOJIbKO 4acoB, paGoTasi OTAJbHO, 1ePBbiil KAMEHLLHK BbLIOXKHT
cTeHy mowansio 8 m2?
Pemenne.

ITycTh nepBblit KAMEHIIMK 32 Yac BLIK/IANbIBAET T M2 CTEHEI, 2 BTOPOi y M2,

Ws ycnosusi umeeM: z+y = 2 (1). YuacTok creHsl miowanbio 4,8 M2 nepsbiil

4 Y
KaMEHILUK BBIIOXKHT 3a __;§ 4acos, a BTOpO# — 3a %’F yacos. [To ycuotio,

%8- -2= %8— (2). BoipasuB y uepes z u3 ypaBHeHus (1) v MOACTaBUB B
48 — 2z —
T

ypaBHeHue (2), NOJYyYHM: 418:5’ (4,8 -2z)- (2 —1z) = 4,8z,

2
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22%2-8,82+9,6 = 4,8z, 222—13,62+9,6 =0, 2022—136x+96 = 0/ : 4,
522 — 34z + 24 = 0. [TonyyeHHoe KBaZipaTHOE ypaBHEHHe HMEET KOPHH

z; = 0,8, z2 = 6. [Ipu z = 6 umeem: y = 2 — 6 = —4— He yIOBJIeTBOpSieT
CMblcly 3a1aud. 3HauuT, T = 0,8, MO3TOMY CTeHy niolaaslo 8 M2 nepBblit

KaMEHILHK BbIJIOXKHT 3a % = 10 uvacos.
9
Omsem: 10.
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Pewmenus 3agay u3 3aja4yHUKa

[ToBbiIeHHBIH YpOBeHb (Y4acTb 2)

1. lIpeo6pasoBanus BblpaxKeHHi

1. Paasioxure Ha MHOXHUTEJH Bhipaxenue 4z2 — 20zy + 25y — 2z + 5y.

Pemexnue.
3aMeTHM, YTO MepBbIe TPH CJIaraeMble 06PasyloT MOMHbIA KBapaT:
4x% — 20xy + 25y% = (2 — 5y)2. CienosaTtebHO, JaHHOE BbIpaXKEHHE PABHO
(2z - 5y)? — (2 — 5y) = (2z — 5y)- (22 — 5y — 1).

3. Paasioxute Ha MHOXHTENH Bhipaxenue T2 — 9y? + 30yz — 2522,

Pemenue.
3aMeTM, YTO MOCJIEHHE TPH CJIaraeMble NOC/e BbIHECEHUS! 3HAKA MHHYC
06pasyloT noJiblit kBagpar: 9y? — 30yz + 2522 = (3y — 52)2. Bocnoab3o-
BaBLIKCh TaKxKe OPMYJIOi Pa3HOCTH KBaJAPATOB, MOJIyYHM, UTO JaHHOE BbIPa-
*eHue paBHo z° — (3y — 52)%= (z — 3y + 52)- (z + 3y — 52).

(72 -t (i)
MIPOCTHUTE BbipaxkeHHe Wt Pty ZT-% Tty
Pemenue.

[Tpeo6pasys 1po6H B ka0 U3 CKOGOK K MPUBOAS HX K 06ILEMy 3HaMe-

. T 1 \_
HATeJII0, NOJIyYHM: (y(x+y) - m(m-z{'_ y)) . ((z —-y)x(x+y) - z+y) =

-y z-(e-y) _ -y oy 1
zy(z+y) (@-y)z+y) zylz+y) 72 -y>  z(z+y)
9a%2 —6a+1
7. Coxkparure 1po6b T—3a%b-3a5"
Pemerue.

Ysic/uTesb JaHHOM IPOGH SIBJSIETCS MOJHBIM KBajpatom: (3a — 1)2. 3uame-
Haresb 3To# Apo6u npeobpasyercs K Buay: 1+b—3a(l+b) =(1+b)(1 - 3a).
(8a—=1)?  1-3a

CuienoBaTelibHO, AaHHas APOGHL paBHA T30 —3a) ~ bF1 "
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9. Cokparure apoGb a-ya-6

va-3
Pemesnne.

Beeném oGosHauenue v/a = t. Torna JanHas apoGb 3anuiueTcs B BUJE:
t2—t—6
t—3
nostomy 2 —t—6 = (t+2)(t—3). 3uauwur,

fiCh K IEPEMEHHOH a, T0JIy4aeM OTBET: \/a + 2.

. KeanpatHbiit Tpéxunen 2 — t — 6 uMeeT KopHH t = —2 U t = 3,
t2—t—6

=3 = t+2, 1 Bo3BpalLa-

2. YpaBHeHHUs H CUCTEMbl YPaBHEHHIA

8 2 __1
1. Pewnre ypaBHeHue 6-2 P 8sTi6 714
Pemexrwne.

[Tocsie ymHOxeHHsT 06eUX yacTelt ypaBHEHHs Ha OOLIMil 3HaMeHaTeJb
(z — 4)*(z + 4), noyyaeM paBHOCH/IbHOE B 06/1ACTH onpeneneHnst (T # +4)
ypaBHenue: —8(x —4) —2(x +4) = (r —4)2 wm 2 + 2z — 8 = 0. Us
IBYX KOpHeil 3Toro ypasHeHusi (—4 u 2) B 06s1acTb OnpeeseHusi KCXOAHOTO
YpaBHEHHsI BXOJHUT TOJIbKO & = 2.

Omeem: ¢ = 2
3. Pewure ypasuenue 5z + 14,/ = 3.

Pemerwe.

CnenaB 3aMeHy HEM3BECTHOM t = /T, ¢ > 0 (T.K. KBaJpaTHbIl KOPEHb
10 ONpe/leJIeHHIO HEOTPHLATEIeH ), ONYy4YUM ypaBHeHue 5t2 + 14t — 3 = 0.

KopHsiMu storo ypaBHeHus: siBsiiotet t = —3 U t = -é— 3HaueHue t = —3
He ynosJjerBopsiet ycsoBuio ¢ > 0. [lis 3nauenus ¢ = %, BO3BpaLlasich K
. . ; _1 _ 1

TMepPBOHAYANbHOM HEH3BECTHOM, NOJyYaeM: /T = 5 T = 55

Omsem: z = 0,04.

5. Pemure ypasuenue (z% + 7z + 13)2 — (z + 3)(z + 4) = L.
Pemenne.
3ametum, uto (z + 3)(z + 4) = x2 + 7z + 12. [To3TOMY OTHOCHTEJIBHO
HeusBecTHO# ¢ = 22 + Tz + 13 gaHHoe B YCJIOBUH ypaBHEeHHe 3alHLIETCs B
pupe: t2 —(t—1)=1, > -t=0& t=0uwmt =1
CJe0Bate/bHO, JaHHOE B YCJIOBHH YpaBHEHHE PaBHOCHJIBHO COBOKYITHO-
CTH BYX YDaBHEHHI:



56 Peuienns 3aaay u3 3anaunnka. [ToBeieHHbI ypoBeHs (vacTs 2)
2+ 7z +13=0, (1)
[x2+7x+13= 1. (2
YpaBHeHue (1) KopHeil He HMe€T, KOPHSAMH ypaBHeHHsI (2) SBASIOTCS T = —3
uzr=—4.
.Omeem: —4; 3.

z—3 m2+4m+9____2.
¥ 4+4z+9 r—3
Pemenue.

OTHOCHTEJIbHO HEU3BECTHOI t = _2L3___ 1IMeeM:
zt+4x+9

1_ o 2242041 _ 2 +2t+1=0,
t+t—2, n _0.¢>{t#0

Takum o6pa3oM, aHHOE B YCJIOBHH ypaBHEHHE PABHOCH/ILHO YPaBHEHHUIO

7. Peluure ypaBHeHUe

& t=~-1

—2-‘7"—_—3— =-1&3-z=22+42+9, 22 + 5z + 6 = 0, KOpHAMH
z°+4x+9
KOTOpOro siBstioTesl £ = —2 U = —3. Omsem: —3;—2.

9. Pelunre ypasHenune 3 + 322 — 4z — 12 = 0.

Pemexue.

Ipynnupys B JaHHOM YpaBHEHHH CJlaraeMble ¥ BHIHOCS 32 CKOOKM OGLUMH
MHOXHTeJIb, IT0JIy4aeM:

22(z+3)—4(x+3)=0, (x+3)(2>-4)=0 &

r=-3
z+3=0, o

= $2“4=0, <~ I = 2, -
T =2.

Omsem: —3;-2;2.
11. KopHsiMu ypasHenus azx? + x + ¢ = 0 sBiswoTesi ukcaa 2 1 —2,25. Haii-
nute K03t PUUMEHTH a H C.

Pemexrwue.
Io Teopeme Buera umeem:

-1
24 (—2,25) = —, 1_
(=225) ==, | 2=02,
2.(—2,25) = g, -4,5a =c.
M3 paBeHcTBa % = 0,25 HaxonuM, uto a = 4. [loncrasass a = 4 B paBeH-

CTBO ¢ = —4,5a, moJayuaeM, uto ¢ = —18. Omegem: a = 4,c = —18.
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13. Uncna x; ¥ T2 — KOpHM ypaBHeHus 2 + 5z — 3 = 0. Haiiure:
a) Ty +T2+21-22 O) mll +51; B) 3 -T2+ x2-21 T)xF + 3
PaccmotpuM HanGoJiee CJOXKHBIA H3 YeThIPEX MpUMepoB a), 6), B), T), a
HMMEHHO — MPHUMEP T).

Pemerre.
r) 3aMerum, uto z2 + T3 = (T1 + 72)% — 2122 (*). 1o Teopeme Buera
uMeeM: T + T2 = —5, T3 -T2 = —3. [loacTasaAs B NpaByIo YacTh paBEHCTBA

(*) BMecTo BhipaXeHHit T3 + T2 M T - To UX 3HAYEHHs — ukcaa —5 U —3,
nonyuaem: z2 + z2 = (—5)2 — 2. (—3) = 31.
Omsgem: r) 31.

14. BbIsICHUTD, MMeeT JiM KOPHH ypaBHeHHe 2 + 2z/5 + 18 = —4z.
Pemerme.

3anuiLeM 1aHHOE ypaBHEHHUE B CTaHnapTHOM Buze: x2 + (2v/5 +4)x +18 = 0.

Onpenesium 3HaK auckpumuHanta D Tpéxunena z2 + 2(v/5 + 2)z + 18

% =(V5+2)2-18 =5+4v/5+4—18 = 4//5 - 9; Tak kak (41/5)? = 80,

2
a 9° =81, 10 45 < 9, u, 3naunut, D < 0. [ToCKO/IBLKY TUCKPUMUHAHT OTPH-
LiaTesleH, TO JaHHOe KBapaTHOE YpaBHEHUe KOPHeH He HMeeT.

Omeem: uer.

16. Ioxkaxute, uto ypasHenue (z°2 + 2z + 3)(z% — 4z + 6) = 2 He umeer

KOpHeit.
p Pemegnue.

3amerum, uto 2% + 2z +3 = (z+1)2+2,2 2% —~42+6 = (z —2)%2 + 2.
Tak kak (z + 1)24+2 > 2 u (z — 2)2 +2 > 2, TO NOITOMY paBeHCTBO
(2% + 22 + 3)(x% — 4z + 6) = 2 HEBO3MOXKHO HH NPH KAKOM 3HAYEHWH T,
4TI,

18. Penre cucteMy ypaBHeHuii: 2 -y’ =T,
"] Ty =12.
Pemenme.
[1peoGpasyem ncxonnyio cucTemy:
{zz—y2=7 :1:2—--1542&—_-7 {.’B4—7$2—-144=0(1)
_ lg. =4 54 _ 12
y=1 y=12 y=12 (2.

KsanpatHblit Tpéxusen t2 — 7t — 144 umeer KopHH t = —9 u t = 16, noTOMy
GukBaaparHoe ypaBHenue (1) umeer kopuu = = +4 (22 =16 & z = +4,
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ypasHeHue %= —9 kopHeii He umeer). [Toacrabnsis = +4 B ypaBHeHue (2),
HaxoJHM COOTBETCTBYIOLUHE 3HayYeHus y: y = 3.

Omsem: (—4;-3),(4;3)
z? +y? =173,

20. Peutnre cucreMy ypaBHeHHIA: { oy = —24.

Pemerwue.
K nepBoMy ypaBHeHHIO TpiGaBUM U BbIUTEM YIBOGHHOE BTOPOE YPaBHEHHE, TI0-
(z+y)?=25 T+y==5
(z —y)2=121 ™ {a:—y = £11.
Pel.ﬂaﬂ YyeTbipe JIMHEHHble cucTembl, COOTBETCTBYIOLLIHE qupréM BapHaHTam
pacnpenesieHlsi 3HakoB, rnoJiyyaeM BCe peLIeHHst HCXOI[HOﬁ CHCTEMBI.

Omesem: (—8;3), (8;—3), (—3;8),(3; —8)

CJi¢ Uero CUCTeMa NPpUBOJUTCS K BUAY: {

2 12 _
z—y z+y
22. Pelunre cuCTEMY ypaBHEHHIA: 6 20
— - = =-11.
z—y zT+y
Pemenre.
[1pu 3amMeHe HEH3BECTHBIX 1 - t, L - 8, JaHHAast CUCTEMA CBO-
r—y T+y
ZUTCS K IMHEHHOH CHCTEME: 119
24125 =1/+-3 2+12=1 t=1=120 -
6t — 20s = —11 — 565 = —14 s=1

i
Bo3Bparasich K HEH3BECTHbIM Z, Y, NTOJIy4aeM:

1 _ 4 )
T—y r—y=- -3 ,_3
r+y 4
Omsem: (1,5;2,5)
z+y=3,
24. Peluute cucteMy ypaBHeHH#: { Y + 2 = 2,
T +2z=-3.
Pemenue.

C10XKHB BCE TPH YpaBHEHHUS AaHHOM CHCTEMBI, noayunM: 2(z+y + 2) = 0,
z +y+ 2 =0 (x). Bounras Teneps 3 ypaBHeHHs (%) MOOuepEnHO Kaxaoe
M3 ypaBHEHHH JAHHOH CUCTEMBI, HAXOMUM: 2 = —3, T = —2, y = 5.

Omeem: (—2;5; —3)
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(z+y)—zy= -1,
dzy+z+y=-9.

26. Peutnre cucTeMy ypaBHeHHUH: {

Pemenrne.

CresiaB 3aMeHy HEM3BECTHBIX T + Yy = t, TY = S, MOJYUHM:
Jt—s=-1/%4 3t—s=-1 . _
{4s+t=—-9 +¢*{13t=—13 ®t=-ls=-2
Takum 06pa3om, HexoaHas CHCTEMa YHPOLIAETCS K BHAY:
{ i;_jj _=2_1 (*). ITo Teopeme, o6patHoii Teopeme Buerra, uncna x,y, yno-
BJIETBOPSIIOLLHE CHCTEME (), ABJISIIOTCS KOPHSMHU ypaBHeHus 22 + 2 — 2 = 0.
DTO ypaBHeHHe UMeeT KOPHH 2z = 1 U z = —2, M03TOMY BCe peLieHHs] HCXOM1-
HOM cucTeMbl — napsl (1; —2) u (—2;1).

. | 22 +y? =13,
28. Peuiure cucteMy ypaBHEHHIA: { o4 — yt = 65
Pemerwe.

3aMeTuM, YTO eCJIM 3amucath 2-0e ypaBHEHHE JAHHOI CHCTEMbl B BHIE
(22 — y?)- (22 + y?) = 65 u BBHINONHUTL MOACTAHOBKY T2 + y2 =13, T0 312
CHCTEMa yNpOLLAEeTCst CIEAYIOLIMM 06pa3oM:
2, .2 2 .2 2
Tt +y° =13 ¢ +y“=13 y =4
{ 2t —y?=5 T 4 95218 @91 2=0 Ortciona caenyer, uto
BCe pellieHHsl HCXOAHOH cucTeMbl — napel (—3; —2), (—3;2), (3; —2), (3; 2).

=4,
30. Peruute cucTeMy ypaBHeHHii: { :Ez_;- Zi ¥?)- (1: _y)=144,
Pemexnre.

¥YnpocTum nauuyio cucTeMy, NpeoGpa3oBas 2 -0e ypaBHeHHe K BULY
(r —y)2 - (x + y) = 144 ¥ BLINOJIHUB NOACTAHOBKY T + y = 4:

4(z —y)?=144 (z —y)? = 36.
CHCTEMA PAaBHOCHJIbHA COBOKYITHOCTH JBYX CHCTEM:
z+y=4 T+y=4
{x—y:——ﬁ (1) u {x—y=6 2)-
Cymmupyst ypaBHeHHUs cicTeMbl (1), HaxonuM eé peienue: T = —1 = y = 5.
st cucteMsl (2) aHanoruyHo nosiyyaem: ¢ =5 = y = —1.

Omsem: (5;—1),(—1;5)

T =4 =
{ +y HJTH { z+y 4 Orciona CJeQyeT, UYTO HCXoaHas
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|z|-y = —24,
(z+1)(y—3)=15.

Pemenmne.

PackpbiB ckoGKHM BO BTOpOM ypaBHEHHH JaHHOH CHCTeMbl, Npeobpa3syeM
€ro K Buy: zy + y — 3z = 18. CHuMas 3HaK MOLY/sl B IEPBOM ypaBHEHUH
CHCTEMbI, PacCMOTPUM [iBa cayyas: £ 2 0 z < 0.

1) Ipu z > 0 nanHas cucTema npeoGpasyercs CaeayioLMM 06pa3oM:
{x-y=—24, {x-y:-—24, @{x-y=—24,
zy+y—3x=18 —-24+y—3z=18 y=3cr+42
z(3z 4+ 42) = —24 322 + 422 +24=0
{y=3a:+42 {y=3x+42.
O6a xopHst TpéxuieHa 3z2 + 42x + 24 OTpHUUATENbHBI, I0ITOMY HCXOIHAs
CHCTEMa He HMeeT pellieHUH, YOBIETBOPSIOMX YCJI0BHIO T 2> 0.
2) INpu z < 0 ucxoxHasi cucteMa npeoGpasyercs CaeayoLM 06pa3oM:

{:c-y=24, {:1:~y=24, {m-y=24,

32. Perunre cucteMy ypaBHeHHil: {

zy+y—3z =18 24+y—3x=18 y=3z—-6
{ 3z(z—-2)=24 o { 2?2 ~2r—-8=0
y=3(z—-2) y=3(z - 2).
Tpéxunen z2 — 2z — 8 umeer kopuu £ = —2 u = = 4. Kopenb z = 4 He
ynosierBopsier yesosuio z < 0. [pn z = —2 umeem: y = 3(—2 —2) = —-12.
Omsem: (—2;—12)

34. Peuure ypassenne zt — 2722 + 14z + 120 = 0.
Pemenne.

[Tonpo6yem paznoxuts MHorousien  —27x2 + 14+ 120 Ha MHOXHTEIH,
NPECTABHB €ro B BHJle Pa3HOCTH KBanpatoB: (z2 + a)? — (z + b)2. Packpnis
CKOGKH B 3TOM BbIpakenuu, nonyuum: z* + 2az? + a2 — x2 — 2bx — b2, Jlnn
TOrO, YTOGbI JAHHOE BIPAXKEHHE TOXAECTBEHHO COBMAJI0 ¢ MHOTOUIEHOM
z* — 2722 + 142 + 120, HeO6XOIMMO BhINOJIHEHHE YCJIOBUE: —2b = 14,

a? — b?=120 = b = —7,a = +13. Jlerko BuaeTh, 4TO UMEET MECTO TOXKE-
ctBo: (22 — 13)% — (z — 7)? = 2* — 27x% + 14z + 120. [lanee, BOCNIO/b30-
BaBIUKMCh POPMYJIOi PASHOCTH KBAPATOB, MOJYUaeM:

(2 —13)%2 — (x — 7)2= (22 — = — 6) - (z® + = — 20). CuenoBaTesbHO, HC-
XOJIHOE ypaBHEHHE PaBHOCHJILHO COBOKYITHOCTH YPaBHeHU! 2 —z — 6 = 0 u
z2 + z — 20 = 0. [TepBoe U3 3THX ypaBHEHUI UMeET KOPHH = = —2,7 = 3, a
KOpHHU BTOpOro — £ = —5,z = 4. Omsgem: —5; —2; 3;4.
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3. HepaBeHcTBa 1 CHCTEMbI HEPABEHCTB

1. Pewmnre Hepasetctso (z2 — 62 + 10)-(z — 3)- (22 — 9) > 0.

Pemerne.

HanHoe HepaBeHCTBO MpeoGpasyeM K BULy:
((z=3)2+1)-(x—3)-(z—3)-(z+3) >0. Takkak (z — 3)2+1> 0 npu
BCex z, a (x—3)% > 0 npu BCex T # 3, TO JaHHOE HePABEHCTBO PABHOCHJIBHO
z+3>0
x # 3.

BeikasbiBast u3 npomexytka (—3; +00) TOUKy z = 3, nosyyaem OTBET:

z €(—3;3) U (3;+00).

CHCTeEME: {

3 2
3. Pewumre nepapenctso 2 +£22 +2Z 5 ¢

42 — 49
Pemernue.
323 + 222+ _ z(3z°+ 2z +1) 9 i
472 — 49 (2$_7)(2w+7).TaK Kak 3z2 4 2z + 1 > 0 npu Ji0

6bix = (BerBH nmapaboas y = 3z2 4 2z + 1 HanpasJeHbl BBepx U och O
OHa He MepeceKaeT), To JaHHOE B YCJIOBUM HEPABEHCTBO PAaBHOCHJILHO Hepa-

z
2 0. -
BEHCTBY G-zt > 0. ITo MeTony MHTEpBaNOB NOJMy4YaeM, UTo pe

LLIEHHEM 3TOTO HepaBeHCTBa siBJsATCeH & € (—3,5; 0] U (3,5; +00).

Omsem: z € (—3,5;0] U (3,5; +00)

)
5. PelunTe HepaBeHCTBO 1/x—'?1%28i4—0- >0.

Pemegne.

[TockosbKy KBanpaTHbIit KOPEHb BCEraa He OTPHLATENEH, TO JaHHOE Hepa-
BEHCTBO BBIMOJIHEHO [IPH BCEX T, sl KOTOPBIX OHO ONPEAE/IEHO, T.€. OHO PaB-
2
HOCHJIbHO HEPABEHCTBY: z_i?xv_s-i-_ég
x —

z% — 132+ 40 umeer kopsu £ = 5 U £ = 8, TIO3TOMY NOCJIENIHee HEPABEHCTBO
- (z —5)(z —8) T #8
peo6pasyercsi K HepaBeHCTBY T8 20& £>5
- >5.

Orciona noJyuaeM otsert: z € [5; 8) U (8; +00).

> 0. KeagpaTHblit TpéxuneH

7. Pewnrte HepaBeHcTBO 2v/7(12 — 5z) + 3v/3(5z — 12) > 0.
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' Pemesrme.

[Ipeo6pasyem naHHOe HepaBEHCTBO, BbIHECS 32 CKOOKH OGILHMIA MHO)KHTeJ'lb
5z —12: (5z — 12)-(3v3 — 2v/7)> 0. Tak kak 3v/3 <2v/7 ((3V3)%=
(2v7)% = 28), 10 3\/_ 24/7 < 0, ¥ 1103TOMY JaHHOE HEPaBEHCTBO paBHo—
CUJIbHO HepaBeHCTBY 5z — 12 £ 0, z < 2,4

Omeem: x € (—00;2,4]

5v/6 —
6v3 -z <0.

[ z<5V6 (1)
JlaHHYI0 cHCTEMY HEPABEHCTB 3aMulieM B BUIE: { 2> 63 2).
BosBoas B kKBanpar kaxznoe u3 HepaBeHcTB (1), (2), nonyyaeM HepaBeHCTBa:
22 < 150, z2 > 108. Haubonbumm nefsim pelueHHeM HepaBeHCTBa 2 <150
siBsieTcsl T = 12, a HaUMEHbLUUM LIeJIbIM PELIeHHEM HepaBeHcTBa z2 > 108
sBJsercst £ = 11. Takum o6pa3oM, LebIMH peLeHHSIMU TaHHOM CHCTEMBI
SIBJISIIOTCH BCe LesIble T, MPUHAMTexallye oTpesky [11;12], 1.e yncaa 11,12.

Omsem: 11;12.

9. Hafinure ueJible peiueHust CHCTEMbl HEPABEHCTB: {

Pemexrne.

11. Haiigure HauGosbliee Lesioe YKCJI0 @, NPH KOTOPOM CyMMa apoGeit
V3—a y at2
2 3

MOJIOXKUTEJIbHA.
Pemerne.
\/§2~a + a§r2 S0e 3\/5—3%+2a+4 506 4+3vV3—a>0,
a < 4 + 3/3. Hau6onbuiee nesoe unciio, Menbiuee 4em 4 + 31/3, paso 9:
9<4+3V3 & 5<3V3 & 25 < (3v3)2— BepHoe HepaBeHCTRO;
10> 4+43v3 & 6> 3v3 « 36 < (3v/3)%— BepHoe HepaBeHCTBO.
CJie0BaTe/IbHO, HCKOMBIM YHCJIOM @ SIBJSIETCS YHCIO 9.

Omesem: a=29.

13. Pewmure HepaBencTBo z —4v/z +4 -1 < 0.

Pemernue.
[pencrasum neByio yacTb HepaBeHcTBa BBHAE: T +4 —4y/r+4+4—-9=
=(Ve+4-22-9=(Vz+4-5)-(Vz+4+1).Takkak VT +4+1>0
MPH BCeX Z, V1St KOTOPBIX STO BhIPaXKeHHe onpelesieHo (& > —4),To HeXoaHOe
HEPABEHCTBO PABHOCKJILHO HepaBeHcTBaM: VT +4 — 5 < 0 &

r+4<25 _ .
{ > -4 -4 <z <21. Omeem: x €[—4;21)
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15. Pemute HepaBencTBo z* — 623 + 922 — 16 > 0.
Pemernue.

[Tpeo6pasyem JieByI0 4acTh JaHHOTO HEPABEHCTBA:
3 (z? —62+9) — 16 = z%(z — 3)2 — 16 = (z(z — 3) — 4)- (z(z — 3) +4) =
= (2% — 3z —4)-(2? — 3z +4). KanpatHbiii Tpéxusien z° — 3z + 4 NOIOKH-
TeJIEH MPU BCeX 3HaueHHsiX T (T.K. ero KO3 duureHT NpH =2 NONOXKHUTEEH,
IMCKPUMHHAHT MeHbLue Hyast). [103TOMy HCX0HOE HepaBeHCTBO PABHOCHIbHO
HepaBeHCTBY x2 — 3z — 4 > 0, pelasi KOTOPOe METOOM HHTEPBAJIOB, TOJIy-
yaeM OTBeT: Z € (—oo; —1] U [4; +00).

. _ 18
17. Hafinure HanGosbluee 3HaueHkHe GyHKLIMH Yy = oy oy
Pemerune.
3ametum, uto 2 — 4z + 8 = (z — 2)?2 +4 > 4. Orciona CJIeNlyeT, 4To
HauGoJIblliee 3HaUeHHe PYHKLUUH y = F%ﬁ JNOCTHUraeTcs pu = = 2 4
paBHO 1—48— =4,5. Omsem: 4,5
2
19. Haiinute HauGodbluee 3HaYeHHE PyHKLUHH Y = 3$—2:i*_——‘21—2—
Pemenwne.
[TpeoGpasyem BbipaxkeHue, onpenesiioLee JaHHYIO (GYHKLHIO:
2
-3%2:—12 =3+ leg_ i Tak Kak 2 + 4 > 4, To HauGoJIblLee 3HaueH e
npobu le_?_ 7 PasHo -1719 = 2,5, a Hau6oJbLiiee 3HaYeHHe JAHHOH B YCJIOBUH
(yHKUUHU paBHO 5,5.
Omsem: 5,5

4. Mocnen0BaTEAbHOCTH H NPOTPECCHH

1. MsBectHo, uTo cymMMa mepBoro, BTOPOro W LIECTOro YJIEHOB apH(MeTHye-
CKo#t nporpeccuu pasxa 36. Haiinure cyMMy BTOporo u 4eTBEpTOro uJieHOB

3TOM NPOrpecCHu.
Pemenne.

[1ycTb ayn, —n -biit unen nauuoit nporpeccuy, d — eé pasuoctsb. Toraa:
a1 +az+as=a;+(a; +d)+ (a1 +5d) = 3a; +6d = 3(a1 +2d), a2 +as =
2a1 +4d = 2(a1 +2d). o ycnoBumw, ay +az +ag = 36 = 3(a; +2d) = 36,
ay +2d =12, az + a4 = 2(a; + 2d) = 24.

Omsem: 24
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3. Iepsbiit uieH aprdMeTHUECKOIH NPOrpeccHH paBeH 3, a pa3HOCTb Nporpec-
cuu paBHa 4. M3BecTHo, uTO CyMMa NepBbiX N WIEHOB JaHHOH POrpeccuH
paBHa 210. Haiinure n.
Pemexxe.
CorntacHo opMyJ/ie CYMMBI 72 4ieHOB apU(METHUECKOH POrpecCuH,
201 +d(n—1
Sn= —1—'+—'—2£——l -n. [To ycnosuio, S, =210, a1 =3, d=4=

= 6+ 42n— 1. n = 210, 2n? + n — 210 = 0. [TonyyeHHoe ypaBHeHHE

umeer KOpHU n = —10,5 1 n = 10. 3nauenne n = —10,5 He yIOBJIETBOPSIET
CMbICJly 33734y, cjefoBarelbHo, n = 10.

5. CymMa nepBbIX CTa WIEHOB apudMeTHyecKol nporpeccu Ha 700 MeHblLie,
yeM CyMMa cJjefyioluX cra eé uneHoB. Ha ckosbko cymma mepBbiX TPEXCOT
YJIEHOB 3TO NPOrPECCHH MEHbLUE CyMMbl CJIELYIOLHX TPEXCOT €€ YJIEHOB?

Pemenze.

[MycTb an,—n-blil WieHd JaHHOH nporpeccuy, d — e€ pasHOCTb. 3aMeTuM,
YTO @101 = a1 + 100d, a102 = as + 100d, ..., az00 = a100 + 100d.
CyMMHpYyst TOYJIEHHO JIEBbIE U IPaBble YaCTH STUX PABEHCTB, MOJYUHM:
a101 + aio2 + ... + agee = @1 + a2 + ... + ajoo + 10000d. [To ycnoBHio,
(a101 +ajo2+...+ azoo) - (a1 +a2+...+ aloo) = 700 = 10000d = 700.
Ananoruuno, asg; = a1 +300d, azge = a2 +300d, ..., agoo= asgo + 300d =
= a3p1+asoz+. . .+ag00 = aj +az+...+azge+90000d. Otciona nosyuaem,
YTO CYMMa [ePBbIX TPEXCOT YJIEHOB 3TOMH MPOrPecCHH MeHbLLE CYMMBI CJeayio-
LMX TPEXcoT eé useHoB Ha 90000d, uto paBHo 9 - 10000d = 9 - 700 = 6300.

Omsem: 6300

7. Hafigute cymmy Bcex HaTypasibHbIX YUHACEJ1, HE IPEBOCXORsAMX 250, KOTO-
pble MpH fesieHkH Ha 4 1aloT B ocTaTke 3.

Pemexnne.

[TocienoBaTenbHOCTD HATypaJIbHBIX YHCEJI, KOTOPbIE PU AeJIeHHH Ha 4
JIAI0T B ocTaTkKe 3, onpenesiercs popmyJiolt a, = 4n + 3,rae n > 0, T.e. fB-
JsieTcs apudMeTHUecKok nporpeccuei ¢ pasuoctsio d = 4. [1yctb k — Homep
HauOOJIbILErO YHCJIA U3 ITOH MOC/IeA0BATEbHOCTH, He Npesocxoasauiero 250.
Torna 4k + 3 < 250 < 4(k + 1) + 3, otkyna noJyuaeM, uto k = 61. 3Hauwur,
KOJIMUECTBO YHCeJI, KOTOPbIe He TpeBoCXoAAT 250 U NpH feseHny Ha 4 naioT B
ocraTke 3, paBHo 62 (0 <n< 61), a cyMMa BCeX 3THX YHCeJl paBHa:

S =20 +dzn—1 .n=2-'3_4;i1_'§l.62=7750. Omsem: 7750
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9. Haiinure Bce 3HaueHUs T, MPH KOTOPLIX uncaa 2(z+1), z, z+1 sABasioTcs
MocJ/ieloBaTe/IbHbIMH YJIeHAMH FeOMETPHUECKO# POrPecCHH.

Pemexue.
Yucna 2(z + 1), z, x + 1 ABASIOTCS MOC/EA0BATENbHBIMH YJIEHAMH [€0-
METPHYECKOI MPOrpeccHl < 2(9;2-:!- 0 = a:—;;— LI 2(z +1)2 (¢ #0,

z#-1)e 22 +4z+2=0& z=-2+2.
Omeem: -2+ /2

11. Haiigure Takoe 4HCJI0, YTO €CJIH €r0 BCTABUTH Mexay uuciamu 9 u 144,
TO MOJIYYHTCSI TPH MOCJIE0BATENbHBIX YiIeHA BO3PACTAOLIEH FreOMeTPHYECKOH

MIPOTrPeCCHH.
Pemexnue.

[Tyctb x— uckomoe uucsio. Torna U3 onpezesieHusi FeOMETPUUECKOR PO~
TPECCHH CJIefyeT, YTo —1;1:—4 = %, 7?2 = 1449, z = +12-3, z = +36.
[Ipu £ = —36 naHHble ykcaa (9, —-36, 144) He SIBJISIOTCS MOCJIe10BaTENbHbI-

MH uJieHaMH BO3pacTaloLLel IPOrpeccHy, a ecyit £ = 36, TO ycJIOBHE BO3pac-
TaHHUS! IPOTPECCHH BbITIOJIHEHO.

Omsem: 36

13. Haiinure Takue 1Ba yuc/a, YTO €CJIH HX BCTABUTb MEXKAY UHcaaMu 7 1 189,
TO MOJIYUTCS YeThIpe MOC/IeI0BaTENbHbIX UJIeHa TeOMETPHUECKOM MPOrpeccHy.
Pemerue.

Honyctum, uto TpeGyeMble ABa YKCIa HalAEHbl, H 0603HaYKM 3HAMEHATE b
MONYYHBLLEACS FreOMETPUUECKOH Tporpeccuu uepe3 ¢q. Eciin uncio 7 npuHaTh
3a nepsblil wien (by) 3Toil mporpeccuu, T0 189 — ueTn&pThiit €& usten. Otciona
nosyuaem, uto 189 = by - ¢ = 7¢3, ¢ = 27, q = 3, a uckoMble uMcAa paBHbl
b1-q=7-3=21,b;-¢>=7-9=63.

Omsem: 21,63

15. Yers&prhiit usieH reoMeTpHueCcKoil Iporpeccyy paseH 36, a cyMMa BTOPOro
1 TPETbEro 4jeHoB paBHa 16. Haiinute 3HaMeHaTesb 3TOH NPOrpeccHH, ecau
M3BECTHO, YTO OHa SIBJISieTCSi BO3PaCTalOLLeH.

Pemerwue.
[lyeTb by, —n-blit uneH fanHo#M NporpeccHy, g — e s3HameHaredb. Toraa:
by = b1g3, by + bz = b1q(1 + g). o ycaosuio, by =36, by + bg =16 =

b1q3 =36 (1) .
{ bua(l+q) = 16 (2). Hensi ypaBuenue (1) Ha ypaBheHue (2), nonyyaem:
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3 2

e 36 ¢° _9 4o 2 0y Q—

ha(l+q 16°T+qg 4 4¢° =9(1+q), 4¢° — 99 —9=0. [Tocnennee

ypaBHEHME HMeeT KOPHH q = _3y g = 3. Tlpu g < 0 He BbIMOJIHEHO YCJIO-
4 36 36 4

Bue‘ BO3paCTaHus POrPecCHH, NpH ¢ = 3 uMeeM: b; = il A
. reoMeTpHYecKasi Iporpeccus, B KOTOpPol by = %, q = 3 siBJIsieTCs BO3pacTa-
I0LLel, T.e. IpH ¢ = 3 BCe YCJOBHUS 3a1a4H BbIIOJNHEHBI.
Omsem: 3
17. Yucaa a,b, ¢ aBasi0TCA NOCJEA0BATELHBIME UjleHAaMU apH(MeTHYeCKON

nporpeccuy, a uucaa a?,b?, ¢ — nocsien0BaTeNbHLIMH YIEHAMH F€OMETpHYEe-
CKo¥i iporpeccuu. Kakue 3HaueHHs MOXeT NPUHUMATh OTHOILEHHE ¢ : a ?

Pemexne.
COrVIacHO XapaKTepPHCTHYECKOMY CBOMCTBY apH(METHUECKOI MPOrpeccHy
umeeM: b = 9%—‘5. A cOrIacHO XapaKTepUCTHUECKOMY CBOHCTBY reOMeTpH-=

YeCKOM Nporpeccuy — (b2)2= a?-c? & (b —ac)- (b? +ac)=0«
2 _ e 2
& [ b —ac 8 (*). B cuay pasenctBa b= Q%L COBOKYIMHOCTD (*)

b2 +ac=

(a+c)? —4dac=0 (@a—c)?=0 (1)

(a+¢)? +4ac=0 [c2+6ac+a2=0 (2).
PagencTBo (1) BbimosiHeHO JKILb [PU ¢ = a. PaBeHcTBO (2) paccMOTpUM Kak
KBaJpaTHOe ypaBHEHHe OTHOCHTEJILHO HEU3BECTHOH ¢, KO3(hHLIHEHTbI KOTO-
poro 3aBucAT oT a. KopHsiMH 3TOro ypaBHeHHUs siBsiioTes ¢ = (—3 + 22 )a.
Taxum o6pasom, Bce ycJIOBHS 3aa4H BLIMOJIHEHbI JIHLIb B OXHOM U3 CJIeyl0-
WX cyyaes: ¢ = a, c = (—3+£2v2)a & c:a=1,c:a=-3+22.

Omesem: 1; -3+ 2v/2.

paBHOCHJIbHA COBOKYITHOCTH: [

19. Tpu pasnuHbIX yHCsaa a, b, c, CyMMa KOTOpBIX NOJIOXKHTEJIbHA, IBJSIIOTCS
TNOCJIeI0BaTebHbIMH WIEHaMH apu(METHYECKO! NPOrPeCCHH, a uucaa a + b,
b+ ¢, ¢+ a ABAAIOTCA NOC/IEN0BATENLHBIMU YIEHAMH F€OMETPHYECKOH MPO-
rpeccuu. Hafinure oTHOUIEHHE GOJIBLIETO H3 YHCEN a, b, ¢ K MEHbILEMY U3 STHX

yuceJ.
Pemexue.

CorsiacHO XapaKTepHCTHYECKOMY CBOHCTBY apiH(MeTHUeCKO POrpeccuH,
b= a+c
2

, @ COIVIaCHO XapaKTepHCTHYECKOMY CBOMCTBY reOMeTpHUeCKO po-

rpeccuu — (b+c)? = (a +b)(c + a). Boinosnss B nocJienHee paBeHCTBO MO~
CTaHOBKY ¢ = 2b — a, nonyyaeM: (3b—a)? = (a+b)-2b, a? —8ab+ 7b*>= 0,
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(a—=b)(a—Th) =0« [ Z i I.){b Ecau a = b, T0 He BbINO/IHEHO YC/I0BHE TOTO,

yTO uMcha a, b, c pasauunsl. CjienoBaTesbHO, @ = 7b U ¢ = 2b — a = —5b.
ITpu 3toM umeeM: a + b+ ¢ = 7b+ b — 5b = 3b. Tak Kak 1o yc/ioBHIO
a+b+c>0,710b >0, 1, 3Hauut, a = 7b — GoJiblliee U3 JAHHBLIX YHCEJI,
¢ = —5b — MeHbLIee U3 HUX, 8 HCKOMO€ OTHOLLeHHe paBHO —1,4.

Omsem: —1,4

5. TekcToBbIE 3a1aUu

1. Jloaka npoua 10 KM 110 Te4EHHIO PEKH, a 3aTeM 2 KM NPOTHUB TEYEHHUS],
3aTpaTuB Ha Bech MyTh 1,5 yaca. Halnure co6CTBEHHYIO CKOPOCTD JIOAKH,
€CJIH CKOPOCTb TeUeHHs PeKU paBHa 3 KM/u.
Pemerne.
[ycTb v KM/u— co6CTBeHHAS ckopocTb oaxu. Torma (v + 3) KM/4— CKO-
POCTb JIOAKH 110 TeyeH 1o, a (v — 3) KM/u— e CKOPOCTb MPOTHB TEYeHHS, H 1O
10 2
+—===15
v+3 v-3 ”
=1,5, 120—24 = 1,5(v%-9), 1,502 —12v+10,5 = 0.

YCJIOBHIO 3aJauM N0Jy4aeM ypaBHeHHe:
10(v — 3) + 2(v + 3)
(v+3)(v—3)

[locsnienHee ypaBHeH1e UMeeT KOPHH v = 1 U v = 7. 3HaueHue v = 1 He
yIOBJIETBOPAET CMbICJTY 3a7auu (MMesi COGCTBEHHYIO CKOPOCTb 1 KM/, Joaka
He cMorJia Obl MUIbITh MPOTHB TeyeHust ). CaenoBarenbHo, v = 7.

Omsem: Txm/u

3. Pakera tuna «A» 3a ceKyHzy npoJsietaet Ha 500 MeTpoB GoibLile, YeM paKe-
Ta TMNa «B», H 103TOMY OHa NpeoaoseBaeT pacCTosiHUe B 45 KM Ha 1 cekyHy
ObicTpee. [lois KaXKnoi M3 pakeT HailiuTe BpeMsl, 3a KOTOPOE OHA MPOJIETUT

9000 kM.
Pemexnre.

[Myctb v KM/c— ckopocTs pakersl THNA «B». Toraa cKopocTs pakeTsl THNA
45 45 _,
v+0,5 ’

45-0,5
m =1 (*2v(v+0,5)) = 45 = 2(v? +0,5v), 2v% +v—45=0.

[Tociennee ypaBHeHue uMeeT KOPHH v = —5 ¥ v = 4,5. 3HaueHne v = —5 He
YIOBJIETBOPSIET CMBICJY 3aJjaul, NOSTOMY CKOPOCTb pakeThl THna «B» paBHa

4,5 KM/C, CKOpOCTb paketsl THNa «A» — 5kMm/c, a paccrosiide B 9000 KM OHH

MPOJIETSIT 32 2%)59 = 2000 cexynn u =— 9000

«A» pasna (v + 0,5) KM/C, U COrIacHO YCJIOBHIO UMeeM:

= 1800 cekyHI COOTBETCTBEHHO.

Omeem: pakera tuna «A» — 30 muH., pakera tuna «B» — 33 muu.20 c.
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5. U3 nyHktoB A 1 B, paccTosiHie MEeXIy KOTOPLIMH 3 KM, OAHOBPEMEHHO Bbl-
1w ABa newexoza. [Tewexon, weamuil u3 nynkra A, npuiuén B nyHKT B ve-
pe3 12 MUHYT nocJie TOTO, Kak NOBCTpeuas nmeuiexoja, uayuero 13 B. Newe-
XOZ, WAYLIMH U3 MyHKTa B, npuiuén B myHKT A uepes 48 MUHYT MOCJE BCTPEUH
C newexonoM, Haywum u3 A. Onpenenure, Ha KakoM pacCTOSIHHH OT MyHKTa A
NMPOU30LILIA BCTPEUa Melexo/0B.

Pemesnne.
[lycth w1 — cKOpoCTb NMellexona, HAYIEro u3 A, ve — CKOPOCTDb Mellexo-
Ia, uayuiero u3 B, a ¢ — BpeMs1, npoueliee OT MOMEHTa BbIX0OJa MeLIeX00B
JI0 MOMEHTA MX BCTPEYH.
Ecan yepe3 C 0603Hauuth TOUKY BCTPEUH MEILEXONOB, CM. PHC. |, To a5
JuviH yuactkoB AC u BC umeem: AC = vit, BC = vqt.

_ wi wi
A - C B
Puc. 1.

[To ycaouio, yuactok BC 6ul1 poiineH Melexonom, HayluM u3 A, 3a
12 muHyT, a yyactok AC Obl IPOfifleH NellexonoM, AYLIHMM 13 B, 3a 48 MUHYT.
[Toatomy ecsii cuMTaTh, 4TO BEJIMYHHA ¢ BbIpAXKeHA B MHHYTaX, TO UMeeM pa-
BeHCTBA: V1- 12 =v3- ¢, vy-48 = vy - ¢t. (C oaHolt croponbl, BC = wst, a
¢ apyro# croponbl — BC = v1 - 12, 0oTKya U MoJyyaercst epBoe paBeHCTBO.
Bropoe paBeHCTBO MoJyyaeTcst aHaNOrHYHO H3 paccMoTperusi yyactka AC.)

[TepeMHOXKHUB JieBble H NpaBble YaCTH YKa3aHHbIX PABEHCTB, MOJYYHM:
vi-vg - 1248 = vy-vg- t2 = t2=122.4, t =12 2 = 24. [Toacrasiiss
t = 24 B paBeHCTBO ¥1- 12 = vy ¢, mosyyaem: vy - 12 = v+ 24, v; = 2v,.
Takum 06pasoM, CKOPOCTb Meuexosa, uayuero u3 A, 6biia B 2 pa3a Gosbilie
CKOpOCTH Nelexona, uayuero u3 B. [Tostomy ecau .S — paccrosiHue, npoii-
JI€HHOE K MOMEHTY BCTpeyH newiexonom u3 B, To 25 — paccrosinue, npoiines-
HOE K MOMEHTY BcTpeyH netuexonom u3 A. I'o yenosuio, AB = 3KM, a TaK KaK
AB=AC+BC =25+S=3S,10 S = 1&M, AC = 2km. H1ak, BcTpeya
TPOH30LLIA B 2 KM OT NyHKTa A.

Omsem: 2KM.

7. Tlpu AByX 0fHOBpPEeMEHHO paGOTalOLIKMX IPHHTEpaX pacxo/ 6yMaru cocTas-
asiet 1 nauky 3a 12 munyT. OnpeznenuTre, 3a CKOJIbKO MHHYT H3DAcXOLyeT nay-
Ky 6yMary nepBblii IPUHTEP, €CJIM H3BECTHO, YTO OH cAesaer 310 Ha 10 MuHyT
onicTpee, YeM BTOPOH.
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Pemenwe.

[ycTs nepBbIii IPUHTED PACXOAYET T JUCTOB B MUHYTY, a BTopoil — y. To-
rna 06a MpUHTEPa BMECTe 3a 12 MUHYT pacxoaytor 12(x + y) JIMCTOB, YTO 10
YCJIOBHIO COCTABJISIET OfiHY NauKy. Tak Kak nepsblii NPHHTEP H3PACXOMyeT Nay-
Ky 6ymaru Ha 10 MUHYT GbiCTpee, YeM BTOPOii, TO CIPaBe/IHBO PABEHCTBO:
R@ty) g 2@ty 12042 _12@+Y) (19,4 9,).5=

Y z Yy z

=12(z +y)-y, 122% — 10zy — 12y? = 0. [lens o6e yacTH NOCIENHErO

paBeHCTBa Ha 2y2 ¥ CoBepluasi 3aMeHy —;i = t, moJlyyaem ypaBHeHHe:

6t2 — 5t — 6 = 0. [lanHOe KBaApaTHOE ypaBHEHHE UMEET KOPHH t = —2y

t = 1,5. 3Hauenus ¢t < 0 He yAOBJIETBOPSIOT CMbicy 3anauu (z > 0,y > 0),
nostomy ¢ = 1,5, T.e. x = 1,5y. OTciona HaxoauM, uTO UCKOMOE KOJIHYe-
CTBO MHHYT, 3@ KOTOPO€ H3PacXoAyeT Nauky 6yMaru rnepBblii IPUHTEDP, PAaBHO

12(z +y) = 12-2,5y = 20. Omsgem: 20
T 1,5y ’

9. PaGory no o6HoBJieHHIO (hacana 3jaHusl MEPBbIN MaJisip BbIMOJHUT Ha 1
IeHb ObICTpee, 4eM BTOPOii, H Ha 4 1Hs ObicTpee, ueM TpeTHil. BTopoii 1 Tpetuit
MaJspbl, paboTasi BMECTe, BBINOJIHAT 3Ty paGoTy 3a TO »Ke BpeMs, 4TO U nep-
Bblil MaJsisip, paGoTasi OAUH. 32 CKOJIbKO [Hell BbIMOJHUT 3Ty paboTy MepBblit
MaJjisip?
Pemexrne.

[TpumeM Becb 06bEM paboTst 32 1. [TycTb nepBbiil Masisip BBIMOJHSAET 3Ty
pa6oty 3a x nHei. Toraa, Mo yCJIOBHIO, BTOPOI Masisip BBINOJIHSIET 3Ty paGoTy
3a z + 1 neHb, a TpeTuil — 3a x + 4 nHA. O6béMbl paboT, BbIIONHAEMbIX 32

OHH I€Hb NePBbIM, BTOPbIM U TDETbUM MaJisipaMH, PaBHbl COOTBETCTBEHHO -i—,

1 1
z+1’ xz+4"°
JeHb BBIMOJIHAIOT TAKOH 2Ke 00BbEM paboThl, Kak U Nepsblil, paboTas OiuH.
1 1 1 p

= =, Pewuum 310 ypaBHeHHeE:
z+1 + z+4 = yp

%, (2z+5)-z=(z+1)-(x+4), ?=4=>z=2.

W3 ycaioBus caienyert, uTo BTOPO# U TPETHi MaJisipbl BMeCTe 3a

[TosTomy umeem ypasueHue:
z+d+r+l _
(z+1)-(z+4)

Omesem: 2

11. ITepsbiit HaBopIMK HaGupaeT 3a yac 5 CTPaHHULL TEKCTa, BTOPO — 6 CTpa-
HULL, a TpeThi — 7 cTpanuu. OnpenenuTe, M0 CKOJIbKO CTPAHHLL TEKCTA HYXKHO
OTAaTh AJIs1 HAGOPa KaXKAOMy H3 HHX, €CJIU Tpe6yeTcsi, UTOGL! BECh TEKCT, 06b-
&M KoToporo 216 cTpaHull, 6bl1 H2GpaH Kak MOXHO GbiCTpee.
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Pemerne.
Becb TekcT 6ynet HabpaH MaKCHMaJIbHO GBICTPO, ecJid B paboTe HU OHOTO
13 HabOPLIMKOB He OyZeT «IPOCTOfA», T.€. BCe TP HAOOPILMKA 3aKOHYAT pa-
6oty onHOBpeMeHHO. Tak Kak B CyMMe 3a yac OHd HaGupawT 5+ 6 + 7 = 18

CTpaHHuL, To Ha HaGop 216 ctpanuil(Ges npoctoes B paGoTe) yiaeT 2T186- =12
yacoB. 111 Toro, yto6bl Kax bl U3 HaGOPLMKOB paGoTas BTeueHHH 12 ua-

COB, He00XOAMMO NepBOMY OTAAThb B HaGop 5:12 = 60, BTopoMy — 612 = 72,
a tpeTbeMy — 7 - 12 = 84 cTpaHHL TEKCTa.

Omsem: 60,72,84

13. BaiaxxHOCTb cBexecKoLIeHHOH TpaBbl coctaBua 70%. CKOJIbKO KI ceHa,
BJI2XKHOCTb KoTOporo 20%, NoJy4uTCs K3 6 TOHH 3TOM TPaBbI?
Pemerne.

Tak Kak BnaXHOCTb TpaBbi paBHa 70%, TO Cofep»KaHHe B Hell <CyXoro Be-
wectea» (Bcé, Kpome Boabl) paBHO 30%. [TosTomy B 6 TOHHaX 3TOi TpaBbl
conepxutcst 0,3 - 6 = 1,8 TOHH «CyXOro BelecTBa». BiaxHOCTb CeHa 10K~
Ha coctaBuTb 20%, T.€. 1,8 TOHH <CYXOro BelleCTBa» JOJKHbI cocTaBuTh 80%
Mmaccol ceHa. Orciona, 0603HauuB yepe3 £ MacCy ceHa (B TOHHAX ), IMeeM Npo-
nopuuio: 1,8 — 80%

z — 100%
Ilo npaBuay nponopuxy HAXOQUM: T = 18-100 _ 2,25.

80
Omeem: 2250 kr

15. B 6unoH Hamunu 3 nutpa Mosioka 8% KHPHOCTH, HEKOTOPOE KOJHYECTBO
MoJsoKa 2% HPHOCTH U TLIATeNbHO nepemelua. Onpenenure, CKOMbKO JUT-
poB MoJioka 2% »KHPHOCTH GbLIO HATUTO B GHAOH, €CJIH H3BECTHO, YTO XKUP-
HOCTb MOJIOKA, MOJIy4eHHOTo NoCJie NepeMeniiBaHus, coctaBuia 6%.
Pemenze.
[ycTb Gbisio HasUTO Z UTPOB MosIoKa 2% kupHocTH. Toraa nocse nepe-
MeLINBaHuA B OUOHe OYAeT COAepKaTbCsl 3 + = JIMTPOB MOJIOKA, B KOTOPOM

3:0,08 4+ z-0,02 «aurpos xupa». CieoBaTeNbHO, XKUPHOCTD IOJYUEHHOTO

0,24 + 0,02z

MOJIOKA COCTaBUT - 100%, uro no ycaosHio paBio 6%. Otciona

34z
fnoJyyaeM: 2%;_:'_—2—3”- =6, 24+ 2x=18+6z, z=1,5.
Omsem: 1,5

17. CTouMOCTb TYPUCTHUECKOI MYTEBKH CK/AbIBaeTCsl U3 CTOUMOCTH aBHa-
6UJIeTOB H CTOMMOCTH NMPOXKKBaHKs B oTesle. B cBA3U ¢ TeM, 4TO aBUaGUEThI
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nonopoxasnu Ha 30%, a NpoxKUBaHKe B OTeJle 1010poxKaJo Ha 15%, CTOUMOCTD
nyTéskH yBenuunnach Ha 18%. CKOJILKO MPOLEHTOB OT CTOMMOCTH MyTEBKH
COCTaBJIsl/Ia CTOMMOCTb aBHAOUJIETOB [0 MOJOPOXKAHHS ?
Pemenue.

[TycTs z— cTOMMOCTb aBHaGUMIETOB, Y — CTOMMOCTb NPOXKHBAHHUS B OTeJe
1o nopopoxanus. Toraa nocJse nNoaopoKaHus CTOMMOCTb aBHAGHJIETOB COCTa-
BUT 1,3z, CTOUMOCTb NPOXKUBAHHUSA B OTeje — 1,15y, a CTOMMOCTb NYTEBKU —
1,3z + 1,15y. Ilo ycnoBuio, cTouMoCTb MyTEBKH yBenuuuaach Ha 18%, T.e.
crana paBHa 1,18(z + y). 3HauuT, UMEET MECTO CJieyioLiee COOTHOLIEHHE:
1,3z + 1,156y = 1,18(z + y) = 0,12z = 0,03y, 4z = y. OTciona nosyyaem,
YTO 10 MOJOPOXKAHHS CTOMMOCTb MyTEBKH Oblila paBHa T + y = 5, a CTOU-
z

MOCTb aBHaOHJIETOB COCTABJAIIA 52

Omesem: 20

100% = 20% OT CTOMMOCTH My TEBKH.

19. MarasuH BbICTaBUJ Ha MPOJAXY TOBap C HEKOTOPOH HALEHKOH Mo OT-
HOLUEHHIO K 3aKynouHo#i ueHe. [locse nposaxu 9/10 Bcero ToBapa Marasut
CHM3MWJ Ha3HayeHHylo ueHy Ha 30% u pacnponan octasuimiics Tosap. B pe-
3y/bTaTe NpUGbIIb Mara3uHa coctaBuia 35,8% OT 3akynoyHo# LeHbl ToBapa.
CKOJIbKO NMPOLIEHTOB OT 3aKYMOYHOM LieHbl COCTaBJIs1a NepBOHaya/ibHas Ha-

LIeHKa MarasuHa?
Pemexnrne.

[Tyctb ¢ — 3aKynouHas LieHa TOBapa, s — LieHa Ha TOBap, Ha3HaueHHasi Ma-
rasuHoM. KoJsinuecTBo Bcero ToBapa npuMeM 3a eauHuuy. Torna nocJe npoaa-
xu 0,9 ToBapa Mara3uH Bbipyuus cymmy B 0,9s. Tak kak octasiuuecs 0,1 To-
Bapa MarasuH nponasan Ha 30% neiuessie, T.e. 1o ueHe s — 0,3s = 0,7s, T0
CyMMa BBIDY4YKH 3a Becb ToBap cocraBuia 0,9s + 0,1-(0,7s) = 0,97s. [Tpu-
OblJb, NOJTy4eHHasl Mara3uHoM, paBia 0,97s — ¢, 4TO 1O YCJIOBHIO COCTABJISIET

0,358¢. 3Hauur, 0,97s—c = 0,358c => s = 130—38% = 1,4¢. CaenoBaresibHo,

MepBOHayasbHasi HaLeHKAa MarasuHa paBHa s — ¢ = 0,4c¢ u cocrasser 40%
OT 3aKyNOYHOMH LeHBI.

Omsem: 40

6. YpaBHeHuUs u HepaBEHCTBA ¢ NAPaMETPOM

1. Haiinure Bce 3Hauenus a, npu KOTOPLIX 062 KOPHS! ypaBHEHHsT
22 — 152 + 3a — 1 = 0 ABASIOTCS LEJIbIMU YHCAAMH, a HX NPOU3BEEHHE
NOJIOXKUTENILHO U He Goaiblie 30.
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Pemerne.

[IpeanonoxuM, 4T0 1, ™ — KOPHU ypaBHeHusi T2 — 152 +3a —1=0u
BBINOJIHEHb! BCE YCJIOBUS 3ajauu, T.e. n,m € Z, 0 < n-m < 30. Toraa no
TeopeMe Buerra umeeM: n+m = 15, n.m = 3a — 1. Takkak n-m > 0, 10
YHCJIA T, ™ OJHOTO 3HAKA, a IOCKOMLKY 1 +m > 0, T0 06a uucaa n, m nojo-
JKUTEJbHBL. YHes10 15 MOXeT 6biTh NpecTaBaeHo B BHIAE CyMMbI IBYX LEJIbIX
MOJIOXKHUTENbHBIX UHCEJ ONHHM U3 ClleflytoluX cnocobos: 1+14, 2+13, 3+12,
4+411,5+10, 6+ 9, 7+ 8. MoxHo cuurath (6€3 OrpaHHUEHHs] OOLUHOCTH),
YTO 1 — MeHbLlee U3 YHCEJI B yKa3aHHhIX Mapax, a m — GoJibliee.

Jlerko Buzeth, uro 7 - m < 30 TOJBKO AJI5 ABYX U3 MEPEUHCJIEHHbIX BhIllIe
napuuces: n=1m=14un=2,m=13.

[lpu n=1,m =14 umeeM: n-m =14, 3a—1 =14, a =5.

[Ipun=2,m =13 umeem: n-m =26, 3a —1 =26, a =9.

Omsem: a =5,a=9.

3. Haiinure Bce 3HaueHHs @, NPH KOTOPHIX HEPABEHCTBO
az? + (5a + 22)x + 9a > 0 UMeeT POBHO OJIHO PEILEHHE.
Pemerne.

JlaHHOe HepaBeHCTBO HMEET POBHO OJIHO PeleHHe TOJIbKO B TOM cJyyae,
ec/iu BeTBU napabosbi Y = az? + (5a + 22)z + 9a Hanpas/eHbl BHA3 U 3Ta
napa6oJsia KMeeT POBHO OZIHY OGHIyI0 TOUKY ¢ ocbio Ox. A 3TH 1Ba yCJ/I0BHS, B
CBOIO Ouepe/b, PABHOCH/IbHBI ycJ10BUsM: a <0 u D = (5a + 22)% — 36a% = 0.
Bocnosib30BaBLuKch (hopMyJIoi pa3HOCTH KBaPaToB, MOJYUHM:

a=22
D =(5a+ 22— 6a)-(5a + 22 + 6a). [losToMy D=0 & [a —_9
W3 kopHeit ypaBHerusi D = 0 ycaioBHI0 a < 0 ynoBjieTBOpsieT Julib a@ = —2.
Omeem: —2

5. Haiinute Bce 3HaueHusi @, MPH KOTOPHIX YpaBHEHHE
812 — 6ax + a® = 0 uMeeT 1Ba KOPHSI, OLUH U3 KOTOPHIX GodbLie 0,5,

a apyro#t Menblue 0,5.
Pemenue.

Bertsu napaGosbl y = 8x2 — 6azx + a? HanpaB/eHb BBEPX, NO3TOMY 3Ta
napa6oJia nepecekaer och O B ABYX TOUKAX, O/IHA M3 KOTOPBIX JIEXKHT NpaBee,
a npyrasi — JieBee Toukd £ = 0,5, TOJbKO B TOM CJiyyae, ecyid y(0,5) < 0, cM.
pucynok 2. asee, y(0,5)=8-(0,5)2 —6a-0,5+a’=0a%-3a+2=
=(a—1)(a—-2), (a—1)(e—2)<0 & a€(l;2).

Omegem: a €(1;2)
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Puc. 2.

7. Hafinute Bce 3HaueHHsl @, NP KOTOPbIX HEPABEHCTBO
z? + 3}17 — a + 2 < 0 uMeeT He MeHee TPEX LieJIbIX PeleHHH.

Pemenne.
2
3ameruM, uTo x? + z% +2 = (x + —%) , M03TOMY JaHHOE HEpaBEHCTBO

npeo6pa3syercs K BUAY: (:c + ;1:-) < a (). Ecsim HepaBeHCTBO (%) HMeeT He

MeHee TPEX LIeJIbIX PeIleHHH, TO & = 2 JOJKHO SIBJSTHCS €r0 PeLleHHeM, T.€.
2

(2 + %) < a. B camom pene, ecan (2 + %

(z + i—) > @, U Le/bIMU PEIleHHsIMH (%) MOTryT GbiThb JHUib & = £1.

2
) > a, Tonpu |z| > 3 TeM Gonee

Jlerko BHAETb, UTO NPHU BCeX a > 2,5% HepaBeHCTBO (%) AEHCTBHTENBLHO UMEET
He MeHee TPEX LeJbIX pelleHuii: £ = +1,x = 2 ynoBJeTBOPSIOT HepaBeH-

2
CTBY (x + —}c-) <£6,25 <a.
Omeem: (6,25; +00)

9. Haiinure Bce 3HaueHHst a, PH KOTOPbIX yPaBHEHHE

|22 + 2z — 3| = 4a — 2 uMeeT He MeHee TPEX PASNTHUYHBIX KOPHEI.

Pemerre.

JlauHoe ypaBHeHHe HMeeT He MeHee TPEX Pa3/IMUHbIX KOPHEH <> npsiMasi
y = 4a — 2 nepecekaet rpacdux dyHxkuuy y = [z° + 2z — 3| He MeHee ueM B
TPEX PasHuHbIX Toukax. [paduk dyHkuuu y = |22 + 2z — 3| u306paxéH Ha
pucyHke 3. M3 3Toro prcyHka caienyer, uTo HCKOMbIME SIBJISIIOTCSI T€ 3HAYEHHUST
a, KOTOpbIe YAOBJAETBOPAIOT HepaBeHCcTBaM: 0<4a -2 <4 & 2<4a <6 &
& 05<a<1,5.

Omeem: a €(0,5; 1,5]
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57 1
y=4
\
\ /
\[/1T T\
o 11 X
Puc. 3.

11*. Hafinute Bce 3HaueHHUs @, IPH KaXK10M K3 KOTOPbIX CYLIECTBYeT Npsimasi,
napasesibHast OCH aGCLKCC M MMEIoILast YETHOE YHCJIO OGLLUX ToueK ¢ rpadu-
KoM oyukumu f(z)= (4a + 3)z — (z + 6) |z — al.
Pemernue.

1) Tak kak (z + 6)-(z — a) = z? + (6 — a)z — 6a, TO pacKpbIBasi 3HaK

MoiyJisi B BoipaxkeHuH (4a + 3)z — (z + 6) - |z — a|, nosyuum, uto
_ [ 2?4+ (3a+9)z —6a, npu z < g
@)= { —22 + (5a — 3)z + 6a, npu = > a.

st Ka)noro 3HaueHust a UMEIOTCs JIHLIb JBE B3aHMOHCKJIIOYAIOLLHe BO3-
MOXKHOCTH:

a) kaxaas 3 Gynkuuit y=1r2 + (3a +9)z — 6a u
y=—z%+ (5a — 3)T + 6a MOHOTOHHA Ha TOM YYacTKe, [Jle OHa COBNAAAeT
¢ pynkumeit y= f(z).

6) xoTs 6bi onHa u3 GyHkuuit y =2 + (3a +9)x — 6a u
y=—12%+ (5a — 3)x + 6a He ABJSETCS MOHOTOHHOM Ha TOM yuYacTKe, F1€ OHa
coBrnanaer ¢ QyHkupen y = f(z).

Ha puc. a), 6) uso6paxéu rpaduk y = f() B KaXKI0M H3 3THUX CJIy4aEeB.

a)

6) 7 /

Kak Jterko BUETb U3 3THX PUCYHKOB, TpeGyeMoOe B 3ajiaue yCJIOBHE — «MJIsi
¢byHrUMK f(x) cyllecTByeT npsiMasi, MapaJiiesibHasi OCH aGCLHCC U HMEloILast
4E&THOE YHMCJIO TOUEK C rpadkoM y = f(z)» BLIMOJHEHO B TOM H TOJIBKO TOM
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cJlyyae, ecid peajuayercsi cijyudail 6) (B cayyae a) Jio6Gas npsmasi, napaJj-
JlelbHasi ocH abcuMce nepecekaer rpaduk y = f(x) JMllb B ONHOH TOUKe, a
B cayuae 6) npsimast y = f(zo), L€ xp — Touka sKcTpeMyma dyHKuHH f(z),
umeer ¢ rpaduKoM y = f(x) POBHO JBe OGLLIME TOUKH ).

Orcrona cliepyerT, uTo 3HaueHHe a SIBJISIETCS HCKOMBIM <> JIHG0 BepluMHA
napa6osnsl y=x? + (3a + 9)x — 6a pacrosoxeHa JeBee TOYKH T = a, JHOO
BepLIKHa napaboibt Yy = —x2 + (5a — 3)x + 6a pacnonoxeHa NpaBee TOUKH
T =a.

2) BepumHoit napa6osibl y =2 + (3a + 9)z — 6a sBAseTCS TOUKA
T = __@_2:1-_9, a BepLUMHO# napabodsl y = —z2 + (5a — 3)z + 6a— Touka

= §a_2—_3_. Takum 06pa3oM, UCKOMBIME 3HAYEHHSIMH a SIBJSIIOTCS pelIeHuUs

COBOKYITHOCTH HEPABEHCTB!

3a+9

—T g5 <a -3a-9<2a 5a>-9 . g
5a—-3  , 5a—-3>2a 3a>3 .
2

Omeem: a > —1,8

lTpumevarnue. 3anaya, aHaJoOrMyHasi PACCMOTPEHHOH Bbiile (OTVIHYAOLIAS-
sl OT JaHHOM 3a/a4Hl JIMLLL <LHUPAMHU» ), pefnaranach BuycKHHKaM 11-ro
KJacca Ha EI'D no marematuke, npoxoausiueM B uioHe 2010 roza, B KauecTse
3aganus C5. B Haw cGopHUK 3Ta 3ajaua BKJIOYEHA [/ TOTO, YTOGBI C ONHOM
CTOPOHBI — N0Ka3aTh yualuMcs 9 Kiacca CyileCTBeHHOe YCJIOXKHeH e 3aj1a-
uuit ET'D no cpasuenuio ¢ 3ananusamu TUA, a ¢ apyroii cropoHbl — NpojeMoH-
CTPHPOBATb, UTO y2Ke HMEIOLLErocs y Hux 6araxa 3HaHul BIIOJIHE JOCTAaTOYHO
BJIs1 TOro, 4TOGH! pellaTh HEKOTOpbie U3 3anaHuit uacty C enuHOro rocynap-
CTBEHHOTO 3K3aMeHa N0 MaTeMaTHKe.

13*. Haiinurte Bce 3HaueHusi a, PH KaXKIOM U3 KOTOPBIX OGLUKE PellleHHs: He-
paBeHCTB ¥ + 5z 2> 3a u y — 3z 2> —5a ABAAOTCA PELUEHHSIMY HepaBeHCTBa
Y+ 2azx >z + 20 — 2.
Pemexrne.
Cdopmynupyem Bonpoc 3aauu B caenyioleM Bue (PaBHOCHJILHOM HC-
XOJIHOMY): HaluTe BCe 3HAYEHHS @, MIPU KAXKIOM H3 KOTOPBIX BCE PelleHHs

CHCTEMBI HEpPaBEHCTB
g {y>—5z+3a,(1)
y>3z—5a, (2)

YIOBJIETBOPSIIOT HepaBeHeTBy y > (1 — 2a)z + 2a — 2 (3). Haunyio 3anauy
6yneM pelaTb rpacHuecKH.
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1) Ha pucynke 1 B koopanHatHO# niiockoct Ozy U306pakeHbl NpsiMbie
y=-5z+4+3a, y=3x—5a u y=(1-2a)z+2a—2.

puc.1 C J’A B
y//
/ y=(1-28)x+2a~2

- 0 X

OueBuaHO, YTO pelleHHeM CHCTeMb! HepaBeHCTB (1), (2) sBasieTcs MHOXe-
CTBO Touek miockoctdH Ozxy, pacroJfioxkeHHbix BHyTpU yriia CAB (Bkiouas
CTOPOHBI 3TOTO yIJ1a), a pellieHreM HepaBeHeTBa (3) sABNSETCSI MHOXKECTBO TO-
YeK, PaCroJIOXKEHHbIX B BePXHell U3 ABYX MMOJYIIOCKOCTEH, Ha KOTOPbIE MJI0C-
KocTe Ozy neaurcs npamoit y = (1 — 2a)z + 2a — 2.

Bce peteHust cicteMbl HepaBeHCTB (1),(2) yLOBJIETBOPSIIOT HEPABEHCTBY
(3) © MHOXeCTBO TOYEK, KOTOPOE SIBJISIETCS PELEHUEM CHCTEMbl HEPABEHCTB
(1), (2), conepuTcsi BHYTPH MHOXKECTBA TOUEK, SIBJISTIOLLETOCS PELIEHHEM He -
paBeHcTBa (3) <> BbINOJHEHBI [1BA YCJIOBHUS:

1) Touka A pacrnosoxeHa Beilte npsimoll y = (1 — 2a)z + 2a — 2;

2) npamas y = (1 — 2a)z + 2a — 2 He uMeeT OGLUUX TOUEK C Jyuamu AB
1 AC (MMeHHO Tak 3To H306paxkeHo Ha pucyHke 1),

[TepeBeném cchopmysinpoBaHHbIE BhLlie FeOMETPUYECKUE YCJIOBHS, IIPH KO-
TOPBIX BBbINOJIHEHO TpeGOBaHHe 3a1auH, Ha aireGpanyeckKHil si3biK.

1) Touka A — 3T0 TOUKa nepeceveHus NpsiMbix y =3x —5a u y= —5z + 3a.
IMosroMy KOOpAKHATBI TOUKH A — 3TO pellieHHe CUCTeMbl ypaBHEHHH

y = 3x — ba, -5z + 3a = 3z — ba, T =a,
&
{y=—5x+3a, {y=—5w+3a, {

Touka A(a; —2a) pacnoJsioxeHa Bhille npsiMoit y = (1 —2a)x+2a—-2 <
& —2e > (1-2a)a+2a—2, 2a% —5a+2 > 0 (npH N0ACTaHOBKE B ypaBHe-
HUe NPSIMO aGCLMCCHI TOUKY A, T.e. T = @, Mbl JOJKHbI [IOJYYHTb 3HAUEHHE
MeHbLlUee, 4eM oparHaTa Touku A). Peluns Hepasenctso 2a2 —5a+2 > 0 me-
TOZIOM HHTEPBAJIOB, [I0JIy4aeM, YTO 3HAUEHHST G, [IPHU KOTOPBIX TOUKa A JIEXHT
He Hibxe npsmoit y = (1 — 2a)z + 2a — 2, 310 a € (—00;0,5) U (2; +00).

2) 3ameruM, 4TO Yr/I0BOIl KO3 HLKEHT npsMoit AB nosoxuTeneH, a yr-
noBo# Ko duuuent npsimoit AC orpuuarednied. [Tostomy ecsin Touka A Je-
XHT Bbllle npamoii ¥y = (1 — 2a)x + 2a — 2, To 3Ta nNpsiMast He nepecekaeTt
ayud AB u AC B 0IHOM U3 CJIe[yIOLUKMX CJyyaeB: J1H60 YrI0BOM KO3 duLy-
€HT 3TOH NPAMON MOJIOXKHUTEJIEH U He GOoJIblle YIJIOBOro KO3(dHUHEHTa Npsi-

y = —2a.
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Moit AB, 160 yrJIoBoH KOI(MGHUIMEHT 3TOM NPsSIMOil OTPHULIATENEH H HE MEHb-
ure yryioBoro koadduurenra npsimoit AC, nu60 yrioBoit ko3 ULHEHT 3T
npsimoit paseH HyJi10. Ha pucyHke 1 u306paxeéH nepsbiii U3 3THX CJlyyaes, a Ha
pHCYHKax 2a) ¥ 26) — BTOPO#i ¥ TPeTHit cayyau.

— y=(1-2e)x+2a-2 y=(1-2a)x-+2a-2

!
0 —— >

Q

y ot

X|

tad

Tak KaK yrJ10Bo# ko3 duumeHT npsamoit AB pasen 3, yriosoi kKo3dhduureHT
npsimoit AC pasen —5, a yrioBoH Kostduument npsimoit y = (1 — 2a)z +
+2a — 2 paBeH 1 — 2a, To cpOPMYNHPOBaAHHbIE BbILle YCJAOBHS PABHOCHJIbHBI
cJiefyoLLeil COBOKYMHOCTH:

0<1-2a<3 ~1<a<05
5<1-2a<0 & [05<a<3 & ac[-1;3)
1-2a=0 a=05

INepecekas MHOXecTBa a € (—00;0,5) U (2; +00) U a €[—1; 3], noayyaem
oTBeT: a € [—1;0,5) U (2; 3].

Omsem: a €[—1;0,5) U (2; 3]

15*. Haiinute Bce 3HayeHHs @, MPH KaXKAOM U3 KOTOPBIX POBHO OJHO pellie-
HHe HepaBeHCTBAa T2 + (6 — 4a)r + 3a? < 27 ynoB/ETBOPSIET HEPABEHCTBY
az(z —12+a) > 0.
Pemexnne.
1) 3ameTHM, UTO POBHO OJHO pellieHHe HepaBeHCTRa

72 + (6 — 4a)z + 3a% < 27 ynosJeTBopsieT HepaBeHCTBY az(T — 12 +a) > 0
22 + (6 — 4a)z + 3a®< 27 (1),
ax(z —12+a) > 0(2).
(npoBepka paBHOCHJIBHOCTH 3THX YTBEP:KIEHHI OYeBHIHA B 00€ CTOPOHbI).

< CHCTeMa { HMeeT POBHO OJHO pELUCHHE

[To3TOMY HCKOMBIMY 3HAYEHHSIMH a SIBJSIOTCS Te, L/ KOTOPHIX CHCTeMa
HepaBeHCTB (1), (2) UMeeT eNMHCTBEHHOE peLleHHe.

2) Yrto6ri npeoGpa3oBath HepaBeHcTBO (1), HalAEM KOPHHM KBaAPaTHOTrO
Tpéxunena z2 + (6 — 4a)z + 32— 27: D = (6 — 4a)? — 4(3a% - 27) =

— 40— 480+ 144 = 4(a— 6)%, myp= 20220 0) 4 g g
To= a+3. 3uaunt, 72 + (6 — 4a)z + 3a®— 27=(z — (3a —9))-(z — (a +3)).
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Orclozia, COMIaCHO METOly HHTEPBAJIOB, pPelleHHeM HepaBeHCTBa (1) sBuseT-
cs1 16O 0Tpe3oK [3a — 9;a + 3], ecan 3a — 9 < a + 3, a < 6, 1MGO OTPe30K
[a+3;3a—9], ecn a > 6, 6O enMHCTBeHHAs TOUKA T = a+ 3, ecJii a = 6.
[Ipu @ = 6 HepaBeHcTBO (2) npuHumaer Bua 6x(z — 6) > 0, U NOCKOJIBKY
T = a + 3 = 9 yIOBJIETBOPSET STOMY HepaBEHCTBY, TO @ = 6 — OJIHO U3 HCKO-
MbIX 3HaueHull NapamMeTpa a.

CoryiacHO MeToJly HHTEpBAJOB, MpU a > 0 pelLieHHeM HepaBeHCTBA (2)
BJIAeTCS OObeAMHEHHE IBYX IIPOMEKYTKOB: JIUG0 (—00;12 — a] u [0;+00),
eca 12 —a < 0, au60 (—00;0] u (12 — a;+00), ectu 12 —a > 0. A npu
a < 0 peleHueM HepaBeHCTBa (2) siBasiercst oTpesok [0;12 — a]. Tostomy
AaJiee MOJIOKUTEJIbHbIe H OTPHLIATe/IbHbIE 3HAUEHUA @ HCCJIeNyeM OTAEJbHO.
(Ipu a = 0 peiLieHreM HepaBeHCTBa (2) siBJISIETCA BCS YHCJI0BAsi OCh, @ pelle-
HHeM CHcTeMbl HepaBeHCTB (1), (2) —otpesok [—9; 3], T.e a = 0 He siBAsteTCS
HCKOMBIM).

3) Myetb @ > 0, a # 6. OueBuano, 4To OTPe3oK [3a — 9;a + 3| wm
0Tpe3oK [a+ 3; 3a — 9] MOTYT HMETb POBHO OHY OGILYIO TOYKY C 06'beAMHEH -
€M MPOMEXYTKOB (—00;12 — a] u [0; +00) WK 06beIMHEHHEM TPOMEXYTKOB
(—00;0] 1 [12 — a;+00) TOJBKO B OJHOM U3 CJIEAYIOILUX YETHIPEX CJyyaeB:
a+3=0,a=-3;a+3=12—-a,a=45;3a—-9=0,a=3; 3¢a—-9=
= 12 — @, a = 5,25 (rpaHuyHasi TOUKa OTpPe3Ka JOJRKHA COBMajaTh C rpa-
HHYHOH TOYKO! OJIHOTO H3 NMPOMEXYTKOB). 3HaueHHe a = —3 He BXOIUT B
paccMaTpuBaeMblii caydait (a > 0). [IpoBepuM BbinosHeHHE YCJI0BUSA 3aa-
UM /sl OCTaJbHbIX 3HaAueHul a: a = 3, a = 4,5, a = 5,25. Ecan a = 3,
TO pelueHHeM HepaBeHCTBa (1) sBasiotes x € [0;6], a pelueHHeM HepaBeH-
crBa (2) z € (—00;0]U[9; +00), T.e. pelieHreM cucTeMbl HepaseHeTB (1), (2)
SIBJIIETCS €IMHCTBeHHast Touka £ = 0, U @ = 3 NPUHALIEKHUT K HCKOMBIM
3HaueHUsiM napamerpa. Eciin a = 4,5, To pellieHuem HepaBeHcTBa (1) siBAS-
10Tesl T € [4,5;7,5], a peienuem HepaBeHcTBa (2) z € (—00;0] U [7,5; +00),
T.e. pellieHHeM cucTeMbl HepaBeHCTB (1), (2) siBisieTcsi eNMHCTBEHHAs! TOUKA
z = 17,5, 4 a = 4,5 NIpUHALJIEKUT K UICKOMBbIM 3HaueHusIM rapamerpa. Ec-
Jau a = 5,25, T0 peleHneM HepaseHcTBa (1) siBasiores z € [6,75;8,25], a
pellieHHeM HepaBeHCTBa (2) x € (—o0; 0] U [6,75; +00), T.€. pellieHHeM CHCTe-
mbl HepaBeHCTB (1), (2) siBasieTcst oTpe3ok [6,75;8,25), u a = 5,25 He BXOAUT
B MCKOMble 3HaueHusi napametpa. Mrak, cpeny monoxuteabHbix 3HaueHHH a
MCKOMBIMH siBJIsIIOTCSt @ = 3, a = 4,5 U @ = 6 (a = 6 HaiileHo B nyHKTe 2).
Ocraéres auulb HeeaneaoBath 3HaueHus a < 0.

4) Ecaiu a < 0,710 3a — 9 < a + 3 u peilieHneM HepaBeHcTBa (1) ABJSIOTCS
z €[3a —9; a + 3}, a peennem HepaBeHcTBa (2) z € (—o0; 0] U [12 — a; +00).
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Muoxectsa [3a — 9;a + 3] u (—00;0] U [12 — a;+00) MOIyT HMeTb poB-

HO OJHy OGLLYIO TOUKY B OJHOM H3 JIByX C/lyyaes: a + 3 = 0, a = —3 W
3¢ — 9 = 12 — a, a = 5,25. Jlerko BuaeTh, 4T0 NPU @ = —3 3TH MHOXKECTBA
JefiCTBHTEIbHO HMEIOT POBHO oy obulyio Touky (z = 0), T.e. @ = —3 npu-

HaJ/IEXHT K MCKOMBIM 3HaUeHHsIM napameTpa. 3HaueHue a = 5,25 He BXOJHT
B paccMaTpHBaeMblH CJlydan (a < 0). Utak, cpenu oTpyLaTe/bHbIX 3HAYEHHH
a WCKOMbIM fIBJISieTCs JIMlb a = —3.

Omsem: a €{-3; 3; 4,5; 6}
lpumeuarue. 3ajaia, MoXoxasi Ha PaCCMOTPEHHYIO BbILe, NPeAJaranach B
kauectBe 3ananusi C5 Ha nocpouHom ET'D no marematuke, npoxoausLieM B
anpese 2010 roza.
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