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Hoporue neRATHRAACCHUKH!

B sToM roily BaM NPeJCTORT PAcCMOT-
peTk psAL HOBRIX TeM H3 KYpca anrefphi.
PacioupATCcA HM3BECTHBIE BAM cBejeHus o0
ypasHeHHAX W HepaBeHCcTBaX. BH moay+qure
npejncrapaenue 06 o0COBEHHOCTAX TAKHX
nociegoBaTensHoCTell, KaK apHpMeTHYe-
CKAA H reoMeTpHYecKas IPOrpeccHH, H3Y-
yHTe cHONCTEE KBAAPATHYHON DYHKIWRA K
GyEEUMY ¥ = X", TOJHAKOMHTECE ¢ HAYATL"
HEIMH CBeJeHHAMRE H3 KOMOMHATOPHKH H
TeopHH BEPOATHOCTEH, KOTOPEIE IIOMOTYT
BAM AHAAMIHPOBATH PABIMYHEIE CHTYAIHH,
MOHHMATH BEPOATHOCTHEIN XapakTep MHO-
MK peanbHLIX coDLITHIR.

B yuefnnke monpobHO pasgbACHARTCHA HO-
Bl MATEepHAJN, OPHBOAATCHE ODPASNE! peile-
pua zanad, [IpoBEpMTE, KiK BBl YCBOMJH
aror wmartepuan, nomoryr &HKonTpoabuble
BONPOCH W SAJAHHAS, HOMEMEHHBIE B KOHLE
gasxcporo naparpada. Ecan Bel ga0eiaE 9TO-
To W3 paEee HAYIEHHONO, TO MoeTe o0pa-
tuTses K paspeny «Cpegenus ma kypea an-
refps T—8 KnaccoBe.

B yueOHEKe BaM NpeLlaralTcd PasHOOO-
pasEbie yrnpamuenns. Haneemca, wro same
EHEMAHEE OPHBIEKRYT 3aia4d-HecneloBaHAR
¥ 3amaEuas jUad paboThl B OADAX, IPH BINOI-
HEHHH KOTOPHX BRI HAVIHTECh TPHCIYIIH-
BATHCA K MHEHHIO TOBAPHOEH, J8TKO GOpMY-
JTHPOBATE ¥ OTCTAMBATE CBOIO NO3HIIHIO. TIpn
MOATOTORKE K TOCYAADCTBEHHOH HTOTOBOR AT-
TecTamMi Mo anrelpe BAM OMOTYT BKIOUEH-
HEI® B KAHIEIT NYHEET yieOHWERA safaHHis A
NOBTOPEHWA, & TAKMKE NOMELEéHHBIe B KOHIE
yuebuuKa «YnpasHeEad I8 DOBTOPeHHHA
ryvpea T—9 mnaccoBs. Pexomenzyem OpH pa-
Gore ¢ vieDHHEOM HCOOIR3OBATE CHENHAIL
Heril gHex. B HEM OpeAcTABIEHbl yOpastHe-
apA B3 y4e0HERA, KOTODhHIE Bhl CMOMETE
BBIIONHATE HA KOMIILIOTEDE.



TTocne oxonyaunsa 9 wnacca sam npuagTcsa clenats esbop, rae sn
Oynere npojoaskaTs 0OpASOBAHNE, Y YALTHMCHA, KOTOPhIE XOTAT 00Y49aTH-
CH B KIACCAX ¢ NOBRIMEHHOH MATEMATHYeCKOH OOATOTOBKOM, coReTVEeM
o0paTHTE BHEMAEHE HA DoNee COMKHBIR 3ANAHUH, BEAOUGHHLIS B KAM-
AL TYHKT yyeDHHKA H TDoMedYeHHRE CHENHAJLHLIM 3HAKOM, 8 TAKMKEe
HA AOOONHHTeNbHBIe OYHKTH 0oj pybpukoi «[laa rvex, Kro xoger
3HaTE Dojbines, NoMem@HHEE B KOHIE Kamnoll raass. CoenHadbHO
ANA YUALITHXCH, YBICHEHHEIX MaTeMaTHKol, B KoHne yuefiHEKA mpej-
JIATAKTCH «38JAY9H NOBLONEHHONH TPYAHOCTHs. Pemenwe takmx aanau
NOMOMKET HE TONLKO PACIIHPHTE KPYyTO30p, HO W NOJANOTOBATLECA K yuac-
THI) B MATEMATHYECKHMX OJHMIHANAX.

Yuamumcea, KOTOPHM MOOOOLITHO 3HATE, KAK SAPOMJIANCH H DAsnl-
BAJICA TOT MAH HHO{I pasjen MATEMATHKH, PEKOMEHAVEM NDPOYATATE B
yuebrure o« MeToprueckite cpefennms.

Hlenaem BaM ycnexos B MayueHHH Kyped anrefpsl B mpeacTostmed
FOCYAADCTREHHON HTOTORON ATTeCTAIIHH.

B yuebHMKe HCHOALAVIOTCA CASAVIONIHE YCJIOBHLIe 0BOZHAMEHNA:

TEHCT, KOTOPLIT HYHHO SANOMHHTE
MATEPHAN, ROTOPMA RAMHO BHATH
P mawano pelneHHS sagaTH
OHOHYANNE DEILEHTA SA0aYH
®  uauano ofocHOBANMA YTREDHIEHNSE HITH BABONA thopsyas

OROHUMEHIE ODOCHOBEHTA AN BREBOIA
11. aapaune obssirennnoro yposns
19, saganme noBmmennofi TpyIHOCTH

IE| YIPRMHEHHA A HOBTOPERHA



B kypce anrebpsl 7 1 8 KNAGCOB Bbl WKE MHOFOE y3Hanu O QyHKUWAX.
B aron rnaee ceegexua 0 dyHkumax GyayT paciumpedsl. 3neck BBOOATCH
HOBLIE MOHATUA — OONACTL 3HAYEHWIA, BO3pAcTaHue u yObiBaHue GyHKUAW.
OcHOBHOE BHUMaHWE yAenAseTchA KeaapartuyHon ¢yHkuun. Bol yadaeTe
0 ceoiicTee napabonowga — Tena, KOTOPoe NOAYHAETCH NP BRELLEHWW
napabonsl BOKpYyr e& ocw. Bac, BEpOATHO, 3aWHTEpPeCcYeT fNerexga
O TOM, KdKk WCNONL3ICBAN 3TO CBOWCTBO APSEHErpaYeckMia yYeHblid Apxumen
(Il 8. ao . 2.) Npw 3awwmTe Cupakys. B 3amoquTensHoi YacTi Massl Bbl
MNoO3HAKOMUTECh CO CBOWCTBAMMW CTENEHHOW MYHEUMKW y = X", TAe n — Ha-
TYPaIBGHOE YUCAO, Y3HAeTE, 4T rpaduk 3TOR QYHKUMK MPY HETHOM i CXO-
AeH ¢ rpadvkoM dyHKUMKM y = x°, 8 Npu HEYETHOM — C rpadukom
bykun y = x". Tpy Nony4eHny CEOWCTE KBRAPATMMHOR W CTENEHHOW
thVHEUMA pekoMEHOVEM WCAOMBA0BATL KOMNLIOTEP.

EEN ©YHKUMM 1 UX CBOWCTBA

1. ®yukuma. ObBnacTb onpegeneHuvs
U obnacte 3HaYeHUn QyHKLUU

@yHKHHE — OJHO HI BaMHeAIDHX MaTeMaTEuecKMX noratait. Ha-
MOMHHM, 49TO

ibyaxuHell HASKIBAKT TAKYH) 3ABMCHMOCTE NepeMeHHol y oT
nepeMeHHO X, IPH KOTOPONl KAMIOMY 3HAYEHMO NepeMedHol
X COOTBETCTEYET eANHCTBEHHOE JHAYeHHE NepeMeHHoN Y.

[Mepemenayo ¥ HAILMBAIOT HEIQOUCUMOR NnepeMeniol W apeymen-
mom. [lepeMeRAEYI I HAILBAOT sasucumoir nepemenqoil. 'osopar
TAKMKE, UTO NEpeMENHAR Y AsAgemces Qyurwyuel om nepemennoil x.
SHAYEHNA FABMCHMONE TepeMeHHol HASLIBAKT FHANCHUAMU gyHKyuu.

51, DyHELHM ¥ WX CBOWGTEA



E_r[:.m_!. 3ABHCHMOCTL OCDEMEHHOH i OT NepeMelnod x spnaercd QyHE-
nHel, TO KOPOTKO 370 3anwcelBamT Tax: y = flx) (umTamT: +y pasHO
for xe). CumBonom f(x) obospauamT TaKie FHAYEHNE (DVHRIHHE, COOT-
BETCTRYIOUIEE 3HAMEHWIOD APIYMeNTA, paBHOMY X.

Hyers, sanpusep, GyEKOAA sagana gopmyaof y = 2x° — 6. Torga

MOMKHO 3anucars, uro flx) = 2x° — 6. Haliném suavenus dyukomn [
Anf sEaveHdl x, papnnix 2,5 m —3:

fl2,56)=2-2,5"-6=6,5 f(-3)=2(-3)*-6=12.

3aMeTHM, UTO B 3amECH BuAa ¥ = f(x) sMecro [ ynorpebnmor n apy-
rie GYHBEL £, ¢ M T. 1. '

Bee anavyenus uesaBUoEMOIl NEpeMeHHOH OGDE3YVIOT 00idcmb o7l
pedeaenin ghiynkyuu. Bee apauenmA, KOTOpLe NTPUHHMAST 3ABMCHMAR
nepeMesHasf, o0pasywoT ofracme FHAYERUL QyRKLLL,

DyERUAA Y = f(x) cumraercs aagaEHell, ecoH YHA3aHEA ODIACTH
oOpegeeHHs (YVHHIAR # DPABHA0, COPAACHD KOTOPOMY RamAOMY
SHAYCHAN HEJABHCHMODH ODepeMeHHOH NOCTABISHO B COOTBETCTHHE €IMH-
CTBEHHOE JHAYUEHHEe BaBHCAMON nepemennoi. Eeah dyveknus y = f(x)
ganang GopMmynod w eé obracTe ONpejeneHNA He VHAZAHA, TO CUNTA-
T, 4T0 obaacrs ompegenenHs (VEHKIHHE COCTOHT W3 BCEX JHAYeHW
HepeMeHHOR X, OpH KOTODHX BhIpa:keHme f(x) mmeer cmeicn. Hampm-
mep, obnacrTeio onpegenenus dyErmum flx) = 5x + x° Aamercas MEGO-

#ecTBO BeexX gHcen; obnacreio onpezenenva dyEroum glx) = i3

CAYIRMT MHOMKECTEO BCEX uHcen, Kpome —3.

Obnacres oupepenengd HVEEOHHE, OOHCHBAMINEe] PeANLHEIR Opo-
ece, 3aBHCHAT 0T KOHKPeTHRIX venossif ero nporexamus. Hanpumep,
3aBHCHMOCTE JAWHBI [ 7KEJ€3HOIO CTEPHRHA 0T TeMOepaTyvphl Harpessa-
Hud § seiparkaercs Qopmymoi [ = (1 + at), rge [, — Basanrenan

OIWHA CTepMER, A 0 — Eo3pHOIHEHT NTWHedHOTIG DACIIHDEHWH. ¥ Ka-
saEHAZ (opMyITAa HMeeT CMBICT OpH A0BEX sHadeHuax (., Ogmaxo
obnacTeio onpegenesns ¢yvexnoEn [ = f(f) Asasercs OpOMeXyTOK B He-
CKOMIBKO AECATKOB IPagycos, 08 KOTOPOro COpPasefins 3aK0H JAWHeH-
HOT'O paciiWpeHHA,

HanoMmauM, 9To 2padukon iyl RAIeaemes MHONECTE0 8CEX
MOoYer KoapOURAMHOU NAOCKOCTU, afCyucchl KOMOPHX pasHbl IHAYE
HUAM apzyMenmad, 4 opouHAMB — COOMEE

11 memaeyowium FHALeHUAM DYNKLTLL.
| Ha pucyake 1 maobpasen rpadux byux-
flx)— UHH Y= f(x). obnacTeio onpejeneHUS KOTO-
N T poit sapmAercs otpesor [—3; 7] C nomombio

w

i i__

A
4
I A i rpafpPRa MOMHO HEWHTH, HAIpEMep, HWTO
' i | w  f(-3) = -2, f(0) = 2,5, f(2) =4, [(5)= 2.
f} Y I1 'I-’ “  Haumenpmee suavenne QYEKINE parAo —2,
{1 I i

, a mapbonsiee pasEo 4, nmpm arom mofoe
Puc. 1 HO (DYHKIHH.

gHeao o1 —2 no 4 sapaseTcHs SHAYeHHEM HaH-
6 LEEER] KeagparvuHaa diyskLma

60
EE
ch




a) i o) 4

y=kxtb

k=0 b
(e28) V=kxtb

(k =0)

/" ﬂ

HY
=
=Y

HY

Puc. 2 Pue. 3

Tawmum ofipasom, ofinacTsio anavennit Gyarnmn y = f(x) caymur or-
pesor [—-2; 4].

Bul pasee Mayqany HeROTOPhle BAMCHLIC BHAW (QyaRmMil: auHeiinyio
yrarmmio, 7. e. pyErouo, sagasaemyn dopmynon y = kx + b, rae k u
b — HEKOTODEIE MHCAA; IPAMYI0 OPOTOPIHOHAILHOCTE — YMACTHBIN Y-
qaif amselinoit dyurnuye, oHa sagaércs dopMmynoit y = kx, roe § 2 0;

ofipaTHYI0 NPONOPIHOHAMBHOCTL — (PYHEIHIO i = %. k=0.

I'patpurom dyeriEr y = kx + b cayuur npamas (puc, 2). 06-
NACTHIO ONPEfeTeHns 3TOH QYVHRINE ABNAETCH MHOMECTHO BCEX dHCel.
Obnacte aaavennit sToil Qyaxoen npr & = 0 ecTh MEOIKECTBO BCEX YH-
cejq, & upn k= 0 eé obnacTs IHAYEHHEE COCTOHT M3 OAHOINO WMenxa b,

Cpacpux dyargun y = % HastlpaeTeR runepbonoit, Ha pueynaxe 3

uaobpamén rpadne pyeEIEN =-§ aas k> 0. Obnacts onpefeiesian

aTol (PYEEONA e0Th MHOMKECTRBO BCEX THCEN, KPOME HYIAA. DTo Ee MHO-
MECTBO ABAAeTcH B 0DNACTRIO 08 aHAUEHNI,

DYyHEKOHAME TAKOTO BHJA ONHCHBAKTCA MHOTHE peaibHLIe Mpo-
meccsl u saxoHomepHOCcTH. Hanpumep, opamoil nponopiuHoHaIb-
HOCThIO ARIHAETCH 3ABHCHMOCTH MACCHI Tena m or ere ofséma V oopn
HoCTOSHEON NAOTHOCTH p (m = pV), 3ABMCHMOCTE JAHHLE OKPYIKHOC-
™ C or eé paauyea R (C = 2nR). Obparroil nponopuuoHaibHoCTh0
ABNAETCH 3AHMCHMMOCTE CHIBI TOKA | HA YYACTKe IENH OT CONpPOTHB-

Aepwa npoBogEAxa R Opn DocroAHHOM HAupamenuwn O [I=%J_

JABHCHMOCTE BPEMeH) {, KOTOpOe IATPAUMBAET PABHOMEDHO ABHIKY-
meecd Teno HA NPOXOMKIeHHE 3aJaHHONO OVTH 5, OT CKODOCTH [BHMKe-

HME 0 | t=2]
[ #4
Bu Mayuanu Taxme OQYEKDHD, sajanebe QopMmynamm y = x°,

y =2 y=+x. FAx rpadmrn maobpasens: Ha pHCYHEE 4.

§ 1. DyHKuMM M MX CBOWCTBa -



a) I G) v ; B) yi
y=x y=F
L R y=v&
T % 1_7’/’_'
0l 1 3 o1 =
Piic. 4

Pacemorpuy eme ogay QyHKOEIO, § HMeHHO QYHKIIHE, S8J1aHHVIO
dopmynoi y = |x]

Tar wax soipamenne |xi HMeeT cMBicT HpH gdwbom x, To 00nacTRID
onpefeneHns sroll GYERIHE ABRIHETCH MHOMeCTBO Boex umcern. Io om-
pefenennio x| = x, ecim x =0, 1 x| = —x, ecan x < 0. MHoaromy pyuax-
LU0 Y = |X| MOMHEO 3aJaTh caeayromiusM ofpasom:

_ x,ecanm x = 0,
. ¥ —x, ecam x < 0,

| x| _'.7Eé— I'padbur paccmaTpaeaeMoll DyHREIHH B

U . | IVl npomescyrie [0; +99) cosmagaer ¢ rpadm-
N P KoM QYHROEH K =X, & B HPOMERYTHe
|

1 -+ (—=29; 0) — ¢ rpadmrom QyERIHN ¥ = —Xx
71| I'padbux dpyexoum y = x| naobpa:xeér ua pn-
ol 13111 cyaxe 5. OH cOCTOHT W3 OBYX Iydeil, HCXo-
wl 11 | AATNHX H3 HAYANA KOOPAHHAT H SBIAAIOIHX-
ca buccextpucamua | w I woopamuaTHBIX
Puc, 5 YITIOE.

YnpaxHeHus
1. @ynuxnus sagana opmynod flx) = —3x" + 10. Haifigmre:
a) fi-1) 6) f(0) 8} fl3)-

Haitgare f(0), f(1,5) u f(-1), ecxn f(x) = g
HasectHo, gro f(x) = x* — 10. Haiigute:

a) f(5); 6) f(4) B) f(2) r) f(=3).

Iyers p(x) = 2* + x + 1. Haitamre ¢(0) + p(1) + o(2) + ¢(3).
Hassectro, aro flx) = —5x + 6. Hafignre sEavesde X, IpH KOTODOM:

a) flx) = 17; 6) flx) = —3; B) f(x) =0

w Keappatvunas dyHKuma

i

I B



1=

I

1= >

=

.
-

i4.

Haitnmre spauwenus ¥, npn koropux x) = 0, ecnm:
r+1
a) glx) = x(x + 4); 6) g(x) =5—=%-
CymecTeyeT nH 3HAUeHHe X, OIPW KOTOPOM JHa4YeHWe (PYHRIHH,
= 5 4
aagaEROoR Qopmynod ¢(x) = 55, pasHo: a) 13 6) -0,5; B) 07
B cnyuse yTEepIHTENBHONO OTBETA YVHAMIHTE 3TO 3HAYUEHHE,

HaiigaTe sHadeHle x, NpH KoTopoMm QVHRIHMA, safagHan QopMyIol

flx) = 0,5x — 4, npuauMaer sEauenne, pasAoe: a) —5; 6) 0; B) 2,5.

Haiigure ofnacTs onpegeleHus (HYHKOWAH, aafaEvoi dopMynoii:
1

= +1’

3
6) y =« —bx+ 1; DY =tz-D=+0 o) y=x=5.

Ipuseaure TpuMep dVHEDEHE, 00JACTs OOpPEJETIeHHA KOTOPOMH:
8) MHOMKECTEO BCeX wHcen; ©O) MHOMRECTBO BCEX 4Hcen, Kpowme 7.
Kaxosa ofizacTs onpesenenusn (PYEKIHE, 3agannoil QopMmyaoi:

a) y =x" + 2x; 6}y~=%; B) y =9+ x?

[laccamup MeTpo, BCTABMINH HA 3JCKAJATOD, CONIEN ¢ HErD He-
pea ¢t ¢. 'ny6mea coycka A M. Yrosil HE8KJIOHA 3CEAJATOpa K
ropusorTansEolil naockoctH 30°. Bmipasure dopMynol saBmen-
mMocrs h oT f, ecnim ckopoeTh JIBHMCEHHA SCHATATODA papHa
0,75 m/c. Haligare:

a) h, ecim + = 2,25 mum; 6) £, ecnn h = 60 m.

MansHOGCTL MOASTA 8 M cHApsaga (Den y4éra CONpPOTHBRIEHNA BO3LY-
xa), BRIOVIMEHHOrO M3 opyaus nox yraom 45° K ropMaoHTy, 3aBH-

CHT TONBKO OT HAYANLHON CHKODOCTH CHApPAAA U, M/C B MOMer
2

iw
OpiTh HAHAeHA 1O dopMyne § = -}-’? (g = 10 wm/c”). Haiigure:

2
a) y = 4x — 8 By =55 n) y =

a) 8, ecam vy, = 600 m/e;  6) vy, ecoam s = 24 xm.

(s padomw 6 napax.) Yraxure obnacrs onpejgeneHus QymHi-
mwin, aanauEoll dopMmynoil:

]
Ol Al e e T Ak B L

6) yﬂ];%:;: r) y=2-x-3x.

1) Pacnpesenwmre, KTO BLINOJHAET 3afaHUs a) H B), & KTO —
gapapma 0) B r), H BRINOAHHTE HX.

2) ObpacHHATE ADPYT APYTY, KAK BEl PACCYHAAIN TPH HAXQHJASHHH
plnacTi onpejenesns (pyHKI,

3) Menpassre ommmdKN, el OHK JOIVIEHLL.

& 1, MyHkumk U ux CceoOCTBA



=g (x)-

15. Ha pmucynxe 6 Haobpamweén rpaduk ]y
dyERONR y = g(x), obnacTeic omnpe-
AedieHUH KOTOpoH CAVHHT OTDe30K
[-6; 5]. C nomomew rpatdhmura maii-
JuTe:
a) g(—4), g(-1), &(1), g(5); | 1
0) amaveHHES X, UpH KoTopheIX glx) =4, |—6L 041
g(x) = -4, glx) = 0;
B) HanGONEmMes M HAHMEHLINee IHATE-
Hua pyarmHn;

r) obnacts sEaueHHll PyRRIHA. Puc. &

[ 1 Ty

—lluu.l.u_L'h"

16. B reuenne nmepeeix 10 gmeii mapra yuemuxn 9 xiacca HaMepsiin
armMocdepHOoe naBTeHEHe B TOAAern. Ilo peayasTaram mamepemmii
Omin noeTpoed rpadmr, usobpaménnmii #a pucynxe 7. Homeavacs
rpadEKoM, HalgHTe:

a) xarxnm Ouno armocdepaoce pasneane 2 mapra, 5 mapra, 9 Map-
Ta#S
6) mens, worga armocdeproe masneHHe OBLIO CAMBIM BHEICOKHM.

RO AR | g f
MM PT.CT. - _
EREEE
758

756 :

-3
=4
-

—
g
N

-3 =3

1818
\"\.

111

[ 0f+14+2{8- 415167810110 fent

Puc. 7

m Keanpatuynas GyHKUAR



8

|

B
.

:

K

IHocrpoire rpagmk GyBEROEE, IaAAR- uk
Ho# opMyToi:

a) ) = 1,5 - 8x;  ®) fx) =15

8) f(x) = 4,5x; r) f(x) = —

0 4
Yramure obaacTs onpenenenus s ob- 1
JACTL SHAYeHWIH (YHRITHN.

Lo

Ky

Haiigure obnacTs sHaTeHHE QyHKILAH /

a) fix)=2x -1, roe 1 = x <= 4;
6) g(x)=—3x+ 8, rpe -2 = x = 5. Puc. 8

Vramwre ofacTs onpefeleEns H 0014CTh SHAYEHHH KAMIOH M3
dyurorlt y=x°, y=2x°, y = ,E {em. puc. 4).

.| Hafigure ofnacrs onpesenenus » ofascrs sHAveHnt QYHKIHNY

A
V=21
Mepaverp paBHOGEAPERHON TPEVIONBHEEKA ¢ ocHoBanuem 20 cm
3ABUCHT OT AnEALl ¥ (eM) Goxosoil croporsl. 3ajaiite opmymoil
DYERIHI, BRPAIKAKINYIO 23Ty 3aBHCHMOCThL, 3Had, 9TO ODEpPAMETD
TpeyroibkHMKA He npesocxomar 100 cm. ¥Yxamwure obracts onpene-
JeHns H o0NACTL GHAUSHWH 3TOH (VHKIWH.

Ha pueyike 8 maobpamés rpadmx ogHof wa QVERIHIE, 3aI8HHEBIX
dopmynamu y =x—1, y=1+x, y=2x-1, y=1- 2x. Busc-
HATE, KAKOH HMEeHHO.

Ha pucynxe 9 msofipascent rpadmxi gysruil, sagasusix Gopmy-
2 2

JAMH y=%. U= U= 2'—%, y=—7. lna gaxjol QyHKmEn

YRAMHTE COOTBETCTBYIOUIN rpadink.

1 1 Wi 2. A
1 x 0

0
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24. Ilo rpadmry (pymaxmum y=|x (cM. puc. 5) naiimrre, npu KAKUX aHA-
HEeHHHAX XTI

a) |« = 3,5; 6) x| < 2; ) x| = 4.

Kaxoso BEanMenbinee aaavenne Gyvexnun? Hveer ou ova Hanbons-
mee aEaveHEne? Kaxopa obmacrs sEavenmil dyeExmaa?

25. Cocraswte TAbNMIY sHaderuil B noerpolite rpadk QVEKIME, 3a-
oaHHOoH QopMYITo:

a)y=x"-8x,rae 3<x<3; 6)y=—1g rae-1.5<x<6.
Karosa obnacth sHavennd pysxmgar?

26. Ha pucysre 10 nzobpamésn rpader HaMeHeHNA YPOBHA BOIE B pe-
Ke OTHOCHTEeNLHO HYJIeBoH ormerk#. OnmmimmTe, KAK DTPORCXOTILIO
HAMEeHeHHe VDOBHS BOIEI.

e EEEREREE. | |

- 11-218-+-41-5-16-7-1-8-19-110/11] ¢, am. |

HUKONAW WBAHOBWY NOBAYEBCKWMIA (1792-1856) —
PYCOKRMIA METEMETHK, COINATENL HEBBKNWAOBON MEOMET-
Wi, KOTOPaR WAMEHUNA NpenCTasnedHWe o ponw
BKCHOMETWEN B MaETEMATUKE W CHIrPAna BAXHYID PONb B
paspaboTke Teopuy OTHOCWTENLHOCTH, Bonbluod Brnan
BHEC Takke 8 MaTeMartiyeckuii ananna u anrabpy, Ow
paspafoTan meton npuBnuxédHore pewedws anreb-
pauHecki YDaBHEHWR BRICLUWX CTENEHEN.

w Keanparuinas dyHkuws




27. (3adava-uccnedosarnue.) Wamenenne temuepatypsl sogast p (7C) B
Dake HaE (YVHHOAH BpeMeHEH [ (MHEH) omicaHo ¢ HOoMOILID @op-
My

JEt + 20, ecomm 0 = < 40,
p = 1100, ectn 40 < ¢ < 60,
\_gn 140, ecnm 60 < ¢ < 150,

1) Opnpenensre, KAk U3MEHANACH TEMOEDATYPA BOIALE B KAMAOM H3
YRASAHHABIX TPOMEKYTKOB BPEMeHW.

2) Hoerpoitre rpadnr dyuruwma p = f(t).

3) ﬂﬁ-r:mﬂ're. KakoH ¢nangeckuil cMBICH HMeeT TPOIEce, OMHCHH-
Hutit yERIEed p = f(f), 8 KAMAOM H3 DPOMEXYTKOB BPEMEHH
[0; 40); [40; 60]; (60; 150].

28. 3aERCHMOCTE PACCTOAHHA & (KM), KOTOpPOE BEJIOCHHEIHCT NPOBXAl OT
Typbasel, OT BpeMeHH ero aRickenus | (9) sagaEa caenviowmEM o0~
pason:

15:‘ e 0 < f < ﬁ.

8= 17,5,@4::.1133{:%;.
=12t + 35.5.&031[[%{1 G -g-.

Haitamre s(0); s(1); s(1,4); s(2). ocrpotre rpadpnk dysxmmm

g = f(t) (macmrrad nmo oecm ¢ 1 en. — 6 kierTouex: 10 oK 8
10 ex. — 4 waerouxu). Onumure, KAK DPOMCXOANNAO ABWMEHHE
H-’EJIDEI‘DIE}];H{H'B.

a) —0,5(8x — 4) + 15x - 4(1,5x + 1) + 3;
8) (2x — 3)(2x + 3) — x* = 12x — 69 + 3.

|Lﬂ' Pemnte vpasHeHme:

NETEF OWPWXAE (1B05-185%) — HEMBUKWA MATEMATHE,
Cpenarn pan KpyiHeX OTKPLITHR & Teopuw yucen. Mmeer ada-
YMTENbHEIE [OCTUXEHWMA B8 passnTum anrelpol, Teopuu
GyHKUMA W aHanuTUYecKol reomeTpun. MM npoBeneHs
BAMHBIE MCCNENOBaHMA B O0NACTH MEeXaHnkM ¥ Maremariyec-

KOW hidanKe,
§ 1. Qynkumm 1 WX ceoRcTeEa 13
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30. Pemmmare HemodHOE KBAJAPATHOE VDHABHEeHHE!
a) 6x° — 3x = 0; B) x° - 36 = 0; m) 0,52 -1=0;
6) x* + 9x = 0; r) Bx + 1= 0; e) 0,6x + 9x* = 0.
31. Pemmre KBAADATHO® YPABHEHHE:
a) x* + Tx+12=0; B) 2x* - 5x-83=0;
6) x* - 2x — 35 =0; r) 8x* -8x+5=0.

2. CeoncrtBa pyHKUMA

Ha pucyrre 11 macbpa:kés rpadir 3aBHCHMOCTH TEMIEDATYDSE! BO3-
avxa P (°C) or spemenn cyrok ¢ (4). Mui sujgum, yto 8 2 u u B 8 u
TEMOSPATYDA paBHAgaCH Hyymo, o7 0 go 2 9 w or 8 no 24 4 oHa Guiaa
BEIIIIe HYIA, 8 o7 2 no 8 9 — anwme ayas. Ha rpadmss scHO Takxke,
UTO B TedeHHEe NePBRIX [ATH YACOH TEMOEPATYDA MOHHMKAJIACH, 3ATEM B

nmpomesxyTHe o 5 a0 14 4 oHa DOBLIOAAACL, & TOTOM OIATE MOHHHEA-
Aach.

Y <
04112\ 4 6{/8(10{12{14/16/18 2012224 t,u

)
| i i i | __|
I | 1

Puc. 11 L OTT1 | | I O

C nomomisio rpadpuEa ME BRIACHIIH HOKOTOPLIE cBOMCTRA (yHKINH
P = [(f), roe { — BpeME CYTOR B gacax, a P —remneparypa RO3IVA B
rpagveax Ilenbsens.

PacecmoTpnM Temepb cBoiicTsa dymxknum y = flx), tae 55 x<9,
rpadME KOTOpOR MBobpasxeH Ha pHcyEKe 12, BrigcEMM cHavalds, OpH
HAKMX JHAUPHHAX ¥ dyvErnoEs ofpamaercs B HyAb, NPHHUMAaET D00~
JRATEeNbHBIE H OTPHIATENLHEIE 3HAYSCHWA.

Haiiém abcuucesl Toyek nepecesenus rpadmra ¢ ocskw x. Iomyaum
x=-3 % x="7T. 3gaunr, QYHRNUS TPUHEMAST IHAUEHHE, DABHOE HY-
a0, OpH x=—3 ¥ x = 7. 3HAUEHHA APCYMEHTH, OPpH KOTOPLIX (yHK-
nuA obpamaeTcs B HYIL, HA3EIBAIT Hyaamu dyHKyuw, 1. €. Yacia —3

pikL:ER Keanpatvasas (DyHKLs



# T — EyIm paccMaTpuBaemoil iyHRITHH. WL ;
Hynu dysrnnn pasburaior eé obuacts on- | | | k4|
penenenms — npomeskyrok [-5; 9] — ma |- 1l LI IN
Tpu npomexkyTra: [-5: —3), (-3; T) m | B
(T: 9). llna amauenmwit ¥ H3 NPOMEMXVTKA A i
(—3; 7) rouxm rpaduKa pacnoNOMeHH BE- |—5,-3] [0.1.1.3 A ERES
e ocH X, & OA8 SHAYEHHH X W3 OpoMe- : \
wyTROB [=5; —=3) ' (T; 9] — mErxe ocmE x. \
3uaunt, B opoMmexyTee (—3: T) dyvExmn=R TENEEEE
NIPHHEMMAST DONOMEHTENEHEIE IHAUYSHHA, A
B RAMIOM M3 npomexyrrop [-5; -3) B pye 12

(7: 9] — orpHuaTensHbie.

[MpomemxyTkH, B KOTODPHIX GVHKIHHA
COXPAHART 3HAK, HASRIBAIT NPOMEMYMKEAMU IHAKOROCTMORNCMGA,

BriscHAM TeOeph, KAK HAMeHAWTCA (VEEIHIHBAKTCA HIH YMeHBIIA-
WwrTed) 3HaYeHMA JaHHOH QYHKIHE ¢ #HaMedeHdeM x or —D go 9.

M3 rpadra BHAHOD, 4WTO C BO3PACTAHMEM X OT —5 A0 3 3HadeHUs Y
YBEIMUYHRBAKTCA, & ¢ BO3pACTARMEM X oT 3 no 9 2HAUEHHNSH Y YMeHLIIA*
0TCA.

loBopar, uro 8 npomesxyrre [—5; 3] dyaxous y = f(x) asnaercs
soapacmaieit, a 8 nponemyrre [3; 9] ara dvEKOHEA ABIAeTCs YObi-
Banuei,

‘ Onpepgenenune. OYEKNHA HARIBASTCHA BOIDACTAIOMEH B He-
HOTOPOM NPOMeXyTHKe, ecny HoabmieMy SHAEYEHHIO APrYMEHTA
1 H3 9TOro DpoMexyTKa coorsercreyer Oonbiiee snavenne QyaK-
ouH; QYHKDHA HAsEBASTCA YORBALINEH B HEKOTOPOM IpoMe-
WyTKe, ecan DonbileMy sHAUEHHK APTYMeHTAa M3 9TOD0 OpOMe-
{ MYTKA COOTRETCTBYET MeHblnee JHAYeHHe QYHKIHH.

Huewmvu cnopamy, GyvExImo y = f(x) HaswsawT BOZpacTaomei B
HEKOTOPOM MPOMENCYTKe, ecin Ana modblX X, W Xy H3 9TOT0 TPOMEHYT-
KA, TAKMX, 9TO X, > X;, BRINOTHALTCH HePABSHCTRO

f(x3) > flxey)i

ihvakamio y = flx) saoeBaioT yOMBAOIEH B HEKOTOPOM TDOMEMKYTHE,
eci A J0iLIX Xy, B X, M3 9T0Tr0 DPOMEMRYTHEA, TAKHX, MTO X, = X,
BHITIOTHAGTCH HOPABEHCTBO

f(xg) < flxy).

Eenw thyupnma soszpacraer Ba seell ofMacTi onpejenesng, 7o 88 Ha-
SWBAIOT sozpacmawwel pynxyuei, a ecnan yosisaer, 1o yobigawuel

hymrcyueis,
§ 1. OyHeumi W Mx CEBOACTRA 15
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a) ua 6) B
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Ha pueyaxe 13 wmoofpamens! rpadukun sospacrawmed QyHxoram ®
yOuBawOOIes HyHRIIHA.

BoiacauM, Kaxumy csBoifcrBaMu o6IAZAINT HEKOTOPHIE H3yYEHHEIE
bauee QYHKIUNH, '

Hpumep 1. Pacemorpam ceoficrsa fyErouu y = kx + b, toe E=0
(pre. 14).

ﬂ.} Wi ﬁ] i

¥=kx+b (k=0) \
Y = kx+b (k<0)
/ \\

/Qr'ff x 0 _ f“\‘_ %

Puc. 14

1. @ynryua ofpawaemca a Hyab npu x = —%.
JeiicTanrensro, pemus ypasgenne kx + b = 0, maligém, aro y = 0
npH x = -%-

2. Mpu k>0 ghynxyus npunumaem ompuyamenbible JHAVEHUN 6

b
MLPOMEMNE YT e (-—m: _‘jl'] L nosoMEmMedbdbie JHAYMEHUR O RPOME-

* ]
Pellus HepaBeHCTRA

Fx+b<0m kx+b8=10,

Heymace [-5- +m}.

- b )
mainém, aro eenn k>0, ro y< 0 mpu x< -3 u y> 0 mpn x> -,

m KeanpatwiHas (pyrxling



ITpu k< 0 gynryus npunumaem ompuuamesbibie IHALEHUR &
b
RPOMENHMKe | ~ 45 +'I’J i AOACKWUMEIBHBIE IJNEYEHURE 4 npoMe:

b
Heymie [ == E]‘

YoenurecA B 8TOM MOMKHO, DEIOHB HEDABEHCTHA

kx+b<0m kx+h=0
npH yeaosum, ure k< 0.

3. Ipu k> 0 gyurwyus y = kx + b geagemen sospacmaiowieil, a npu

k< 0 — ybolaawuieil,
Howramenm sto. Ilyers x; B x, — NPOHIBONLERIE IHAYEHUS Apry-
MenTa, NpHYémM X, > x,. OBozHATHM wuepes Y, M Y, COOTBETCTBY-
OMPe AN JHAYeENHA (PyHEIANR:

y,=kx, +bmny,=kx, +b.
PacemoTpaM pasHOCTE ¥y — Vit

Ys — Yy = (kxy + b) — (kx, + b) = kxy, — kx, = k(x; — ).

MuoxATEDL Xy, — X; DOTOMKHTENEH, TAK KAk ¥, > x,. [losromy aHax
nponssenenun k(x, — x,) onpejenserca sEaxom xoadhuomeaTa k.
Ecam k> 0, to k(xy — x,) > 0 m y, > y,. Baaunr, npu k> 0 dysx-
ouA ¥ = kx + b HEAAETCH BOADACTAIOITNEH.
Eeau k<0, to k(xy— x;) < 0 m y, < y,. Saaunr, npy k< 0 pysx-
oua y = kx + b apnsercs yisRapOIIei.

Ilpumep 2. Pacemorpum ceolicrsa GyHRIEE I =%_ rme k# 0 (pue. 15).
1. @ynxyuR Hyaeit He umeem.
dro cnejver M3 Toro, 94TD Apobs % mpit goboM HAYEHHH ADryMes-
ra He ofipamaetca B HyNs (nDo yvenosuw &+ 0).

a) i 6) o

_k
y=5 (k=0)

&1, DYHKUMK W UX CRONCTRA 17



2. Pynuryun y =£ npu k> 0 npunumaem ompuyamensnbie IHave-

Huf 8 npomexcyme (—20; 0) u nOAONCUMENBHBIE FHANCHUR 8 RPO-
Mmexmymee (0; +o00),
k

Heiicteurentso, ecan k> 0, o apobn 5:: D oprn x<0 = ?}ﬂ
mpu x> 0.
PynKyLA Y =% npu k < 0 npurumaem ompuuamenbHbie FHANE-

hus 6 nposmexcymie (0; +°°) u nofrowLMeEAbHBIE JHAYEHUR 8 npPo-
Mexmcyme (=00 0).
OBocHOBAHHE ANANOTHYHO HANOMKEHHOMY 4 coyuas = 0.

3. lIpu k>0 pynryua y =% Agasemen yowesamueld a8 vaxdom us

npomexmcymuoa (—oo; 0) w (0; +0), ITpu k< 0 gpynwuyus y -—*3:;

AGJAAEMCA BOIPACMAULEl 8 KaNJOM U3 FMUX RPOMENYMKOS
(cm. pue. 15, a, 0).

JORH3ATEALCTBO TOMO CBOMCTBA NMPOBOAHTCS AHAJOTHYHO TOMY,
kak avo Oniio caenaso ana ausnelHEOR QyHEINH,

daMersm, uro, xora qyEKINs y = ;-, rae k# 0, yGuiBaer (nnm Boa-

pacraer) B KakaoMm Ha npomesxyrkos (—o0; 0) u (0; +99), ona ne
Aendaercd yissawimed (poapacramniei) dyvaxinmell na neelt ofnac-
TH OOpefeeHHs.

Ynpaxuenus

32. Ha pucynre 16 nooGpaskén rpadui HEMEHeHHA CKOPOCTH Bejd-
CHOEAHCTA ! B SABHCHMOCTH OT BPEMeHH ero [ABHMeHHA f.
YRamuTe OPOMEMYTOK BpEMeHH, B TeYeHHAR KOTOPOT0 CROPOCTh Be-

JOCHITETHCTA

a) Boapacrana; 6) ybumana; B) OCTABAJIACL TIOCTOAHHOMN.
FLEET T LT ]

”-"1"" N m .

rerHH
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TotreTafes itz
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33. Ha pucyvaxe 17 nsobpaxkén rpadHk TeMOePATYDhl BOJLL B COCYIE.

= Onummre, KAK HAMeHEIACE TEMIEDATYDA, B VKAMKHTE HPOMEHY-
TOK BpeMeHH, B TEUEHHE ROTOPOro MpPOBOAHAOCH HADMOAeHWe. Ka-
KoBO OBLIO BaubOIBIIEe 3HAMeHHE TeMOepaTyps?

34. Hycor abja, WMeromuii remneparypy —5 “C, marpesan B Teuenue
16 mMun. PeavihTaT HarpesaEus Ookasad Ha rpaduxe (pme. 18).
Kakoil pHsHYLCHEI cMBICT HMEeT paceMaTpPHEBaEMBIH Tpomecc B
raxotoM ma npomeskvreos [0; 4], (4; 10), [10; 16]7

35. (Jas pafomwu 6 napax.) Ha pucynke 19 naobpamxén rpadux
dyaroun ¥ = flx), rge -7 < x < 5. YramxuTe:
a) ayan QyHERIHNK;
6) npoMemyTKH, B KOTOPHIX (QYHKIHA IPHHHMAET JHAYEHHA ONHO"
rO M TOTO e JHAKA (TIOXOMHTETBHBE UM OTPHIATEIbLHEIE)
B) MPOMEMYTKH, B EKOTOPHX (GYHKIHA BO3pACTAET, M NPOMENyT-
KM, B KOTODBLIX OHA YORIBAET;
r} sanfoibides W HANMeHbLIIes 3HAYEHHA (PYHEIHH.

1) Pacopegenwre, KTo BRIIOJHAET 3aaHWA A) H B), 4 KTO — 34~
maHRs 0) € ), H BEIDOJTHATE WX,

2) DOuACHATE, KAK Bbl PACCYIAAMN TDH BRINOJHEHMH 3JA08HMNIA.
3) HenpassTe fonyieHHEE OMMOKH, BCIH OHHM OOHADYHATCH.

36. Ilepeuncaure csolferpa yErnun y = glx), rpaduk KoTopoi waoh-
pasén Ha pacynke 20.

EiRanEs.inaazs EEEA E
- L 54 i b | 1
- ¥ ﬂ:r':! W 14 i I
P N e
\ N A [ 11 B !
il W AR MY
—71 hal 2000 123/ 5 % -5l A2l 13151 x
S 1 Zal I\ | -3 .
| 4 PAF T LA 1 |
L | B ]' L1 i —'4.|.._ I |
Puc. 18 L3 I gl i Puc. 20 | i |
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37. Ha pucynxe 21 usofpamén rpapme ¢yermmm y = g(x), rae
—10 = x = 10. Cronnro mynefi aveer dyakuua? Yramure: a) opo-
MEMHYTEH, B KOTOPhIX QVHKIHA NPUEAMAST OTPHOATENLHLIE JHA-
qeHHA; 0) NPOMERYTEH, B KOTOphiX QVHKINA yORIBAET.

i 5 | 1}0 ___! |[ 5 ] | I I I :
v’f\‘ ; ! !;’ \l L
AL (7 e == 1 158 S ] o
. 2 N V
| _1 1 ! i =
—10 7@ -6 —4:5;2_.20__ P! /l ] "'-i"a\_'l.“r x
Wi D AT I
i Hi A HH
i ™Y 48 O
g | 7 :
Puc. 21 L i F = 'I_%B" B | =]

38. Haueprure rpadmk xakofi-tuéo dymrmum c ODNACTEI0 OIpenee-
v [-3; 4] Tak, yrobul ara dyEKDEA:
Fg i{iapamm 8 npomesxyTe [—3; 0] m yOniBana B mpoMesyTre
Ei{ ﬁ;mm B mpomesyTre [—3; 1] u Bospacrana B mpoMesKyTKe
39. Haweprmre rpadmx waxoit-aubyaer dyERmER, HYTAMHE KoTopoi
cayar guena: a) -3 u 3; 6) -4, 0 2; 8) -3, 2, 1 u 5.

40. Haitgure myan Qysxuns (ecan oHE CYMIECTBYIOT):

a) y=-0,8x + 12; u}ytﬁ;

6) y=@Bx - 10)(x+ 6 1) y= i

41. Hwmeer nm wymt GyERIMA:
a) ¥y = 2,1x - 70; 6) y = 4x(x - 2); B) =

G-x
x

?

J ¥Yramure obnacrs onpejeneHns i malinure HYIH (pyERan:
x—“I',r-'rﬂ_ B 4:2+2."|:
&) y="—7%%s 8 V= e —fo-a:

ITpn kakux suauennsax x dyhuxous y = f(x) obpamaercs s HYIh,
OPHERMAET NOJMOMHTeNbHEIE M OTPHIATENLHEIE 3HAYEHHH, ec/m:

a) f(x) =-0,7x + 350; 6) f(x) = 30x + 107

Haueprure cxemarndeckn rpadmk (PYHKEINM ¥ DPOMITIOCTPHDYH-
TE HA HEM VOTAHOBIEHHBI® CHOMCTBEA.

Keanparminan dyHELms
" f:m p y

I



44. Kakue wus numefimmx ¢yukupit y=8x -5, y=-3x+ 11,
y=-—49x - 100, y = x + 1, y = 1 — x ApaaLTCA:

£) BOSPACTaIITIMS 6) yOnIBa I ?

45. Ilpn gagux agavenusx a ysxmas y = (a - 2)x + 3:

a) HBIAETCH BOApaCTarei;
D) apnmercs yOLIBAKILE;
B) He HBIAETCA HM BoapacTaomeir, Hu yOmeawmei?

12

Hocrpoiite rpaduk QyHROER B OepeddcanTe eé csoiicTaa:
a) y = 1,5x - 3; o) y = -0,6x + 5.

Mocrpoiire rpadur dyarnua: a) y = 1,6x:6) y = -0, 4x. [epeunc-
auTe ceolicTa GyEEDuE y = kx opm k> 0 » opr k<0,

|5

|%

Qyarnud sanasa hopaynoil fx) = 13x — 78. Ilpn waxwx sEaqe-
HEAX X!

a) flx) = 0; 6) flx) > 0; 8) flx) < 0?
Aeasercs m8 QyHKIUA BoapacTawmel wim ybusawnted?

=

Menoasays pucyHkn 4 @ 5, nepedmcrnmTe cBoHCTBA hyHERIHH
y=x% y=2" y=x nmy=hl

Tocrpoiite rpaduk GyERIHE ¥ TEPEUMCIATE e CBONCTRA:
a]y=%: ﬁ}y=—%-

1

o
s

Fengercs M BOGDACTRIOMEH WAH yOblBalomed QyHKIIHA:

a) y=>5x+Jx; 6) y = —x +-x; B)y =" +xr?

52. PemmTe vpaBHEEHE:
a) 0,6x% — 3,6x = 0; B) 22* + 17x = 0;

B) ¥* —5=0; r) 0,5x" +9=10.
53. Cpapmure g(2) un g(-2), ecnn:
a) g(x) = :glﬂl: 6) 2(x) = 5" 8) 2(x) = -

54. PasjomuTe HA MHOEHTEIH MHOTOYIEH:
a) 4x — x%; 6) a* — 169a%; 8) ¢* — 8¢* + 16c.

KoHTpONnbHBle BONPOCH! U 3a03aHURA

Naiite onpepenenve QyHKUMW. HTO Ha3uiBaeTCH obnacTeio onpene-
neHns 1 0BRACTLIO FHAYEHUA QyHKUWK?

§ 1. OyHELMW W MX CBOACTBA
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. Y10 HaswsaeTcs rpadukom dyHkumu? Yto npepcrasnser coboi
rpaduk nMHeAHoR QyHKUMK? NpaMoit NponopUMoHansHocT? obpar-
HOW MPONOPUMOHANBHOCTH?

Mcnoneaya pucyHok 19, noscHUTE, Kak C NOMOLLLIO rpaduka dyHk-
UMK HAATH HYTWM QYHKUMW W NPOMEXYTKM, B KOTOPLIX YHKUMA CO-
XPaHAeT 3HaK (NPMHUMAET NONOXWTENBHLIE 3HAYEHWA, OTPWULATENL-
HbLIE 3HAYEHME),

Haitite onpeneneHue QyHKUMK, BO3PACTAIWER B MPOMEXYTKE;
yGuiBalowen B npomexytke. Hasosute NpoMExXyTKY BO3PAcTaHws u
yOuiBaHMA GyHKUMKM, Tpaduk KoTopon w3obpaxéH Ha pucyHke 19,

MpuBeanTe NpuMepsl BO3pacTalweid u yOuBalowWeRd NMHERHON
pyHEUMKA. ChopmynupyiiTe U AoKaxWTe COOTBETCTEYIOLEE CHOWCTRO
| NWHERHOW QYHKLMK.

| Kak W3MEHAETCA B KaXAOM M3 NPOMEXYTKOB (—o0; 0) u (0; +o0)
PyHKUMA Yy = %-? Paccmortpute cnyyan B> 0w k< 0.

EI-S KBADPATHBIN TPEXYNEH

3. KBagpartHbiii TPEXUNEH U ero KOpHW

Kuxnoe us smpasmenmii x° — 2x" + 32" — Tx + 2, 2" -y + 597 -
— 8y + 18, 72° - 62" + 2* - 22 + 3 sBasercs muorounesoM ¢ OAHON me-
PEMEHHOIL.

SuaveHHe nepeMeHHON, HPH KOTOPOM MHOrOYNeH ofipamaercs n
HY/Ib, HASHIBAIOT KOPHEM MHOZONAENA.

Haiiném, sanpumep, xopum muorownena x° — x. Ilna sroro penum

ypasrenne x° — x = 0. Paayonus JeBY10 HMACTh YPABHEHHA HA MHOMCH-
TenH, NOAYIHM

x(x-1)x+1)=0,
orcioga x;, =0, x, =1, », =-1.

Tawum obpasom, yncxa 0, 1, —1 — KopEN MEOrownena x° — x.
Muorouwsien sropoit cremenm ¢ oaHoOll HepeMeHHON HASKIBAIT KBAL-
PATHHIM TPEXYIoHOM.

Onpepenenve. KpagparuuM TpEXUMeHOM HASKIBASTCA MHO-
rowieH Buja ax' + bx + ¢, 16 x — nepeMennas, a, b W e —
HEROTOPLIE uUHenn, npauém a = 0.
W L — 3 —— =] R iy g

KBAOPETUMHER DyHKLE
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Kosdhdunmenr g HasspamT cTapmmmM koatddHIWeETOM, A ¢ — CBO-
OOXHBIM 4NeHOM KBaJpaTHOTD TPEXTiIeHA.
MpumepaMyu KBAJADPATHRIX TPEXUNTEHOB HARIHIOTCA MHOTCWISHE

8x*~2x-5, £L+Tx-8, -x+2x+65.
B nepsom w3 BEX a =3, h=-2, c=-5, o propom a=1, b =T,
¢ =—8, B TpereeM a=—1, b= 2, ¢ =5,
K ®BajgpaTHEIM TPEXHUIeHAM OTHOCATCH TAKME W TAKHE MHOTOWIE-
HEI BTOPOH CTENeHH, V KOTOPHEX OAWH M3 Koadhduuuenrtos b audo ¢ nan

Aaxe oba pasEB! BHymo. Tax, MEOrOTIeH 7x° — ¥ CUMTAOT KBAAPATHEIM
rpéxunesoM. ¥ Bero a =T, b=-1, ¢ =0,

Jlns Toro wrobm HANTH KOPHHE KBAZPATHONO Tpéxumena ax® -+ bx + ¢,
HEJO PENIHTh KBaJDATHO® ypasHeHne ax’ + bx + ¢ = 0,

Mpumep 1. Haiiném wopmem xsajparHoro tTpéxunena 3x° — 2x — 5.
P Psmpm ypaBHeHHe
3x-2x-5=0.

Wneem
D=(-2"-4-3-(-5)=64;
5 ﬂzaﬂﬁ:

'x.l — 1‘%. .1'.'2 o _'-ll
BEauAT, KEAAPATHEIN TPEXTLIAEH 3x* — 2x — 5 mMMeer ABA KOpHA! 1%

=1, <

Tak kAR KBAZPATHEIH TPEXYNeH ax® + bx + ¢ UMeeT Te e KOpHH,
4TO M KBajgpaTHOe ypasHeHmue ax® + bx +e¢ =0, To OH MOMeT, K&K M
KBAADATHOR VDABRHEGHME, UMEeTH JBA KOPDHHA, OJHH KODEHL MM He HMETh
kopHell. 9710 JABHCHT OT 3HAYEeHHA JHCKDPHMHHAHTA KBAJPATHOI ypaB-
#enua D = b® — 4dae, ROTOPHIA HASLIBAIOT TAKME JUCKDUMUNAHMOM
xeadpamnozo mpéxyiena. Ecan D> 0, vo wpajparTHhil Tpéxuies
uMeer asa xopeEs; ecan D = 0, T0 KBAJPATHLIH TPEXUJEH HMEET OJMH
kopenas; ecnx D < 0, To kBajgparTHLl TPEXUWIeH He HMeeT KopHeil.

ITpr pemennn aajas usoraa OmBaer ynoOHO OPeACTABHTL KBAJ-

parusit Tpéxunen ax® + bx + ¢ B suge alx — m)* + n, rae m w n— He-
KoTopuie gpcena. Taxoe npeobpasopanne HAILIBACTCH abiderenuen wead-
pama deyvaeHa H3 KBagpaTHOro Tpexunena. [loxamem Ha npamepe,
K&K Buioasgerca aro npeobpasopanne,

Mpumep 2. Bugenum ua rpéxasena 3x° — 36x + 140 wwanpar asy-
qeHa.

P Bumecem aa ckobry MHOMHUTENL 3

3x' - 36x + 140 = 3[::’ - 12x + #J

5 2. KeanparHbiil TpaxyneH
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Ilpectpasyem Bmpaxkenwme B ckobxax. [Ing aroro mpeacrasum 12x
B Buje nponsselenua 2 -6 - x, a saTem NprGABAM B BEIYTEM 6°.
Tlomyamm

3x% - 36x + 140 = 3[:3 9% 4+ %) =

=3(x3—2-ﬁ-x+ﬂ=—ﬁ“+%]-

= a[u -6+ %] = 3(x - 6)" + 32,
3EauwT,

3x* — 36x + 140 = 3(x — 6)° + 32. 4

PaceMoTpeM aafady, OpE PeIIeERH KOTODPOl ODHMeHASTCH Bhije-
JEeHHe KBANDATE ABYYNEHA M3 KBAADATHOO TPEXHISHA.

llpamep 3. [Mokaskem, 4To B3 Bcex NPAMOYTOJLHHKOB ¢ HepHMeTPOM
20 cM HaHOOABIIYIO NAOIIAML HMEeT KBajpar.

P I[lycrs ogEa cTopoHa npaMoyrodsHuka pasHa r cum. Torga gpyras
cropoEa pasHa 10 — x cM, a8 DoomMens OPAMOYTONLEHKA DaABHA
2(10 — x) em®,

Packpris cxobkn B Bepamenun x(10 — x), noayaum 10x — x*.

Bripascene —x* + 10x opegcTaBnaeT cobold HBAApPATHBIN Tpéx-
uned, 8 xoropoMm a = —1, b= 10, ¢ = 0. Bugenam wsBagpar aBy-
HyiaeHa:

~x* + 10x = (2% - 10x) =
= —(x® - 10x + 25 — 23) = ~(x — 5)* + 25.

Tar kar Bhipamenne —(x — 5)° npm moBoM x = 5 OTPHUATENBHO, TO
cymma —(x — 5)° + 25 npuENMAeT HANGOILITEe FHATCHEE opH x = 3.
3HaquT, noomans 6yner Hanboanmed, KOIMA ONHA M3 CTOPOH TIPHA-
MOVT'ONBHHKEA paBHEA D oM. B arom ciyuae Apyras ¢TOPOHA TAHKME
paBEa § cm, T, €. OPAMOYTOJLHEK ABIHETCH KBAZpaToM. <

Ynpaxsenus

55. Kamme ma umcen -2, -1, 0, 2, 3 ssnswTeS KOPHAMH MHOTOUJIEHA
x' - 82 —4x + 127

56. Hafigarme KopEHM MHOPOWIEHA:

a) x° — Tx: 6) 2x — b: B) ¥ — 4u; r)y ' — 16.
07. Hwmeer mH KODHH MHOIOYIOH:
a) x* + 1; 6) x* — 2T; B) —2¢% — 1; )yt 3+ 77

o4 FiEEER] Keanpatwddnan dyHkume



Kaxwe wa wucen 1, 2, 3 — J2, =7 + J2 apasores HOPHAMH KBam-
paTHOTO Tpéxwiena x° — Bx + T?

HaiigaTe KOPHM KBARDATHODO TPEXHIIEHA!

a) x* + x — B; r) —=2x° - x — 0,125;

d) 9x° — 9x + 2 a) 0,1x* + 0,4;

8) 0,2x° + 3x — 20; e) —0.3x% + 1,56x.

Haiigare KOpHE KBAAPATHODO TPEXHIGHA:

a) 10x" + 5x — 5; B) ' — 2x — 43

6) —2x° + 12x — 18; r) 12 — 12,

ViMeer nH KBa/PDATHEID TPEXUNEH KOPHH M eCIH HMeeT, TO CEOMbKOI

a) bx® — Bx + 3; B) —Tx' + 6x — 2;
6) 9x° + Bx + 1; r) —x* + 5x — 3?7
Hmeer 1A KBaAPATHEIN TPEXTWIEH KOPHH M €CJH HMeeT, TO CKOILKO:
a) —4x% — dx + 3; B) Ox" — 12x + 4;
6) 4x° — dx + 3; r) 9x" — 12x — 4?

CymmMa xoappHIHEHTOR KBaApPaTHOro TpExXYNeHA PABHA HYIIO, &
ero cBOBOMHEN wned B 4 pazs Gonelle cTaplleTo Koa(QHUIHEHTA.
HaitnmTe KOpPHH STOTC TPEXWIEHA.

BrimendTe KBAApPAT ABYIAEHA M3 KBAJPATHOTO TPEXTIEHAD

a) x* — 6x —2; B) 2x* — 4x + 10;

6) x* + bx + 20; r) 3x° 4 x — 6.

Brigenure KBagpaT IBYHIeHA M3 KBAAPATHOIO TPeXWieHa:
a) x* — 10x + 10; 8) 3x* + 6x - 3;

6) x* + 3x — 1 r) T2t - x + 2.

([las paGombt 6 napax.) Hogamure, 4T0 OpH moboM ZEAYGHEN X
KBAApaTHLI TRPEXUNeH:

a) x! — 6x + 10 npuEMMAET NOJOMHHTENLHOE SHAYEHHE;

6) 5x* — 10x + 5 NpPUHMMAET HEOTPHIATENbHGE FHAYEHHE;

B) —x* + 20x — 100 NpHEEHMAEST HENONOKHTENLEOS SHAMEHHE]

r) —2x° 4+ 16x — 33 npuEMMAeT OTPHOATENbHOS IHAHEHHE;

a) 2" - 0,32x + 0,0256 uprEAMaeT HeOTPHLATENLHOE IHAYMEHHE;
e) 4x* + 0,8x + 2 upuAEMAET NOJOMKHTENLHOE JHATEHHE.

1) OeyauTte, KaKie NPeoSPAIOBAHKMA TPEXUICHOB HAL0 BHINOIHHTH
[ JOKABATEAbOTEA BRICKASAHHLIX YTBEDIKASHHIL,

2) Pacnpegennte, KT0 BhIDOJHAET JafaHH#A a), B) ® n), a Kro —
saaaaug 0), r) B e), H BEOOAHHTE HX.

3) llposepere APYT ¥ APYra NpaBUiIbLHOCTE HpoReAdHELIX JOKAZA-
TEABCTE B HenpasbTe omubxy, ecHH OHM JODVIIEHEL

§ 2. KpagpaTHbld TREX4YNEH
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67.

69.

70.

71.

74.

75.

HaHn KBAZPATHRIE TPEX'ALHE
x*—6x+ 11 m —2* + 6x — 11.

fokamure, 4TO NEPBHE H3 HAX He NPHERMAET OTPHIATEIBHBIX
3HAYMEHHN, 8 BTODPDIl — NOJOXMHTEILHBIX.

IIpn kakoMm sHaveHmn ¥ Tpéxwien 2x° — 4x -+ 6 npEENMasT mam-
meHbee sHavenwe? Hafimure sro apauenwne,

Han xeajgparssiil Tpéxumen %x“ + 2x + 4. BrisicHETe, TPH KAKOM

SHAYEHHH X OH UPHEHMAET HAMMEHBINEf JHAYEHWE W 4YeMy DABHO
BT0 JHAYEHHE TPEXTISHA.

(3adava-uccaedosanue.) BriAcanTe, KaKOH HI IPAMOYIONBLEBIX
TPEYTOJLHHKEOE ¢ CYMMOH KaTeros, paBHol 6 cM, EMeeT HaHOOIL-
myn oaomans. Baynemure ary nnomans.

1) Obosrausre [UIMAY ofHOrD HE KATETOR Ueped X CM H COCTABLTE
BRIDAMRCHAE I8 BEYHCICHHA IIOMALH TPeyTroJbHHIKA.

2) Hcenegyiite, 1pH KAKAX 3EATEHHAX EpeMeHAOH COCTaABNEHEOE
BHIDAMEHHE DPHHIMAeT Haubonbllee AHAYOHHE,

3) BerucnnTe, yemy pasHO 3HAYEHHE NAOIMANE TPEYTrOJALERKA IpH
YRAEHHBIX SHAYSHNAX NepeMeHEHON,

C Gamsm BeIOyeTHIN BEPX cTpeny ®Wa jgyka. Femru madansaas cro-
POCTE cTpenm pasaa 50 m/c, seicora Gammu 20 m u ¢ (c) — Bpe-
MH [ONETA CTPENBl, TO paccTofHMe h (M) cTpems or NOBEDEHOCTH
SeMIN B MoMenT BpemeHH f (¢) moxBCc HaliTH no dopMmyne
h = -5 + 50t + 20 (npuGnauxennoe SHAMEHHE YCKOPEHHN cBOGO.-
HOO najesud cunraercs paaum 10 m/¢”). Kaxolt papbonsmmeit
BEICOTHI JOCTHIHeT cTpena?

Pyaxknua sagana dopmyaoi flx) = u‘u:_l. Ipu waxkuax asua-
YEHHAK X
a) flx) = 0; 6) flx) > 0; B) f(x) < 07

Huuna [ cransnoro pensea, umelomero mpu 0 °C anuay 60 M,
HOMEHAGTCA B 3RBHCHMOCTH OT Temneparypsl ! (°C) no saxomy
I = 6GO(1 + 0,000012¢). Haitgure npupamenne QOMHEL [ pensea
NpH HIMEHEHHH TEMIeDATYD):

a) or 0 po 25 °C: 6) or 25 mo 50 “C.
Peminre ypannenmne:
a) 8(x + 4)° = 10x + 32; 6) 3lx + 77 = 15(x + 1)

Paanoxnre na MHOMHTEIH MHOTOWIEH:
a) ab + 3b - Ha — 15; 6) 2xy —y + 8x — 4.

Keagparuunan dyHkime
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4. Pa3noxeHue KBapparHOro Tpex4neHa
H3a MHOXUTENnWU

Myers TpebveTcA PA3TOMHTh HA MHOMRHTENH KBAApPATHEIA TpexumeH
3x% — 21x + 30.
Brigecem cuauafta sa cxobkyu crapmmii kospdumuent 3. Homyumm
3x®— 21x + 30 = 3(x* — Tx + 10).
Ilns Toro STOGH PA3NOMKHTE HA MHOMHTENH TPEXHIeH
x*— Tx + 10,
npefcTABMM —TX B BHJE CYMMbI O/HOUISHOB —2x B —Ddx @ OPHMEHHM
enmocol rpynITHPOBKH:
¥ =Tx+10=%"— 2x— b6z + 10 =
= y(x— 2) - 5(x — 2) = (x - 2)(x — 5).
BHATHT,
3x® — 21x + 30 = 3(x - 2)(x — 5).

Ipe x =2 1 x = 5 HpousBejeHne 3(x — 2)(x — 5), a cnegoBaTenh-
o, 1 Tpéxunen 3x° — 21x + 30 ofpamaiorca B HyaAb. BHauHT, UMCa 2
u § ABAHOTCHE ero KOpHAMH.

Wrax, Mbl NPEACTABMIA KBaJDATHEI TPEXTIEH

3x% — 21x + 30

B BHAe NpOM3BEIeHNA YHcna 3, T. e. CTapuiero KoadubiiuerTa, W OBV
aMHeliEnix  muoxurened. [lepseiit ®3 HUX TOpeacTaBafeT cos
Goil pASHOCTE MEMKAY HepeMeHHOH X W OJHHMM KOpHEeM TPEXUNEHA,
a BTOPONl — PAAHOCTH MEXAY mepeMeHHOH X H APYTHM KOpHeM.

Taxoe padToxeHHe MOMKHO HOIYVIHTE AAHA Jboro KEAZPATHOTD
Tpéxumena, umeomero xopa#. Ipm aroM CHHTAT, HTO BCTH HARCKpH-
MHHAHT KBAAPATHONO TPEXW/EHA DABCH HYIO, TO ATOT TpEXHIeH HMeeT
ABA PABHBIX KOpHA.

TEOPEMA

Ecam x, B X¥; — KOPHW KEAAPATHOTO TPEXWIEHa ax® + bx+ ¢, TO
ax® + bx + c = a(x — x;)(x — xy).

® Brmecem 3a CKOBKH B MHOrowieHe ax® + bx + ¢ MHOXKHTEN: 4.
IMonyann

ax’+bx+c=n(:2+%x+£].

§ 2. KsanpatHein TpExunex
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Tax KaKk KODHH KBAJDATHOTO TpEXUIERA ax® + bx + ¢ senmoTcs
HOPHAMH KBaAPATHONO yparHeRH# ax” + bx + ¢ = 0, 1o no reope-

me Buera
Xy Xy ™ —2,
% 3= &
Orezona
E = —(x; + x,),
L - Xy Xj.
i
Hoaromy

2 b c__ .2 | s

= X =X = Xax o+ Bk = XX — ) = mylx — %)) =
= (x— x;)(x—x3).

ux2+bx+e=a[.r-11]{x—:3}. @

P — e — T —— - —— - -

: €0JIH KB&/[DATHEI TPEXUY/NEH He MMEeT KODPHeH, TO ero Helbas
| PBSJIOKHTL HA MHOMHTENN, ABIAOUIHNECH MHOTOYMCHAME mep-
| BOA CTeNneHH.

E

--.-..1-...—.--_.-._...---_-..-..__.-_n-.._._n_.—.".......--.-n—..u.—-q—-yh_—-—-....J

|
i
I

® Ilycrs xeaspatasii Tpéxunen ax® + bx 4 ¢ me umeer roOpHeit,
llpesnonomxum, uTo ero MoMHO npegcTABNTL B BHZe poHaBee-
HHA MHOTOYJICHOB Nepsoil crernenm:

ax® + bx + ¢ = (kx + m)(px + q),

rae k, m, p m ¢ — HekoTopKIe umesna, npHuém k=0 @ p#0.
Hponssesenne (kx + m)(px + q) obpamaerca B ayns npu x = —=

Ax= —%. Crenosarensro, HpH STHX 3HAYEHHAX ¥ odpaimaercs B

i m
HYTb 8 Tpéxunen ax® + bx + ¢, 1. . wpena =g -% ARITIOTCA

ero kopaaM#. Mbl TpHIIN K OpPOTHBOPEYHIO, TAK KAK 110 Ve
BHIO BTOT TPEXHIEH KOpHelt He umeer. O

Mpumep 1. PasjomuM HA MHOMHTETH KBaJAPATHLH TPEXUAen
2x* + Tx — 4.

Keagparumas pyHiiua




B Pemus yvpassesue 2x° + Tx — 4 = 0, HaiigéM KopEE TpéxwIeHa:
1
Xy =g Xy = 4

o TeopeMe 0 PRINOMEHHM KBESIPATHOTO TDEXHUIEHA HA MHOMHTE-
JH HMEeM

2x' + Tx—4= E{x - IE]{: + 4).
Monygensnii peayasTaAT MOMHO JANHCATE HHAYE, YMHOMKME YHCI0 2
HE ABYWISH X —%. Tlomvuum
22  + Tx — 4 = (8x — 1)(x + 4). <
HNpumep 2. PasnokemM HA MHOMKHTETH KBANDATHBIH Tpexuies
~4x7 4 24x — 36.

B Pemus ypasmenne —4x’ + 24x — 36 = 0, HaiinéM HOpEM Tpéxwie-
HA: X; = Xp= 3.

3EAYAT,
—4x® + 24x — 36 = —4(x — 3)(x - 3),
HIY HHAaYe
~4x" + 24x — 36 = ~4(x - 8)°. <
3x+ 2
Mpumep 3. Coxparum aApode -5 0.

P Pasnomxum HA MHOMHTENN KeazparTHuil Tpéxwren 3x* — 13x — 10,

Ero wopH® pABHEI —% u 3. TloaTomy

3x*-13x-10 = 3[: + %J{x - 58) = (3x + 2)(x — B).

SaaqmnT,
3x +2 B G+ 2 _ 1 .
9 —18x—10 (Bx+2){x-5) *-5"

ynpaxnenus
76. Pasnosmure HA MHOMHATENH KBAJDATHBRIH Tpéxwmen:

a) 3x7 — 24x + 21; r) x%—12x + 20; x) 22° — bx + 3;

6) 5x’ + 10x — 15; x) —y*+ 16y — 15; a) By’ + 2y — 3

B) -é—Ix +-21-x +%; e) —x*—8x + 9; H) 2%+ B+ T,
77. PasnomnrTe Ha MHOKHTEIH KBaIPATHRIN TREXHICH!

a) 2x% — 2x + 1; ) 164 + 24a + 9;

6) —9x*+ 12x - 4; r) 0,25m" — 2m + 4.

§ 2. KeappaTHsi TREX4NEH
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%

86.
1]
87

Pasnomure Ha MHOMHTENH KBAZPATHHIN TpEéXdneH:
a) 2x% + 12x — 14; B) 3x° + bx — 2;

6) —m® + 5m — 6; r) 6x° — 13x + 6.
JoRaRATe TOMILCTRO:

a) 102* + 192 — 2 = 10(x - 0,1)(x + 2);

6) 0,5{x — 6)(x — 5) = 0,5x* — 5,5x + 15,

Mosxeo TH OpeAcTABHTL KBAADATHLIN TPEXYNEH B BHAE NPOH3BE-

OeHHA MHOTOYISHOR nepnnﬁ CTeleHH:
a) —3y* + 3y + 11; B) x* — Tx + 11;
6) 4b° — 9b + T: r) 3y° — 12y + 122

MomHO 1 PASNONKHTL HA MHOMHTENIH KBAXPATHLIT TPEXWIeH, Ko~

adypEOHEETH KOTOPOro paBHbIe, OT/AHYHBIE OT HYAA uHena?

Hokamxure, Y47T0 CYIECTRYET KBAAPATHRIE TpéXuaeH, HMeOIH
KOpHY, KoadiIMeHThl KOTOPOrO — HATYDANLHBIE YHONA BHIA 17,
2n, 3n (pacrionoiennsle B DPOM3BONLHOM NOPAAKE). Pasnomare

ATOT TPEXWJIEH HA MHOMHTEIH.
Coxparure apobis:

_Ax44 16 - P - 11p+10
8)3f vax -1 “}bﬁ-a 12° 8 20+8p-p2°

2a* ~Ba-3 2% 4 Ty + 8 3% 4 16x - 12
6 = : | e 0
)" 3a=73 LR ® lo-18x -8
Coxparure apobn:

- 11x+24 2y +0y-5
a) ————: 6) ———

) 2 —Bd ) |
Hailigwre apauenne apolm:

36 - o
a}m opu x = =9; -99; —990;

45® + Bxr - 32
517——1:1}}!.:——1 5; 10.
Yem paawqmmawm¢wxunﬂywx—4ny=i;-iizﬂi

. Pemmre ypannenne:

_1—11.1:-“11: B) x—8 =
£+x a;—'.' 2- ¥*

= - r)

a)

KBaapatudHas QyHKLME
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88. PasnoxpTe Ha MHOMEHTEIHW MEOTOMIEH:

a) 4x* - 6x + 2xy - 3y; 6) 4a® + 2b" — 2a°b — dab®.

89. B xarolt KOOpAHHATHOH YeTBEPTH PHCIOONOMKEHA TOUYHA HEpEcede-
Hug rpaduros Gyvakmrr fix) = 0,8x + 2,1 u glx) = -0,9x + 37

KOHTpOnbHBbIE BOMNPOCH W 3a0aHWR

Jaidte onpegeneHne KBaAPaTtHOro Tpéxuneda. CroNkko KOPHER Mo-
KET UMETh KBAOPATHLIA TRéx4neH?

NokaxuTe Ha npumepe BuipaxeHna 3x° — 12x + 32, Kak MOXHO Bhi-
AENUTE KBAAPAT OBYYNEHA W3 KBAAPATHOrD TpExXuneda.
ChopmynupyiiTe v QOKEXUTE TEOPEMY O PasnOXeHWHW Ha MHOXWTE-
N KBALPaTHOro TPREXYNEHa, WMEIOLLEND KOPHM.

N KBAOPATUMHAS ®YHKLUSI U EE TPAGKK

5. DyHkumua ¥y = ax”, eé rpadmKk » CBONCTBA

Oauoit #a BaXREBIX PYHRIHIN, K HIVUeHHKD KOTOPOH ML nepexojiM,
ABAeTCH KBAAPATHYHAN DyHKIIME.

Onpegenenwe. Keagparuunoit dyeErinell masmpaeres GyHk-
IIHA, KOTOPYI MOMHO 38M8ThL QOPMVIOH BILIA

y=ax’+bx+e,
rie x — He3nBHMCHMAas nepeMesnas, a, b B ¢ — HeKOTOpHIe YHC- |
na, npagém a = 0.
. -

= - o AL = S| ) WY S R ) =}

O0nacTLI OOPeIeleENs KBAAPATHYHON (VHRITHY SHIHeTCH MUHOMe-
CTHO BCEX TTHOSMI.

Ilprvepon KBAZPATHTHOR (VHKIHA ABASeTCA IABHCHMOCTE OVTH OT
BPEMEHH IIDH PABHOYCHODEHHOM gpH:enan. Ecam rTeno IBsKeTcH o

yveropensem a (M/¢’) 1 K Bavany orcuéra BpeMenu t OpOLLIO UYTE 5, (M),
HMER B 8TOT MOMEHT CKOPOCTE U, (M/c), TO 3aBHCHMOCTE OPOIIeEHOID
nyru 8 (M) or spemens £ (¢) Buipaxcpercda opMmynod

£
i
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Ecnmn, nanpumep, a = 6, v, = 5, 5, = 20, To
s = 8+ + 5t + 20.

Hayuenue KBaApaTHIHON (DYHKOIHM HAYHEM ¢ 4aCTHOTNO cay4as —
dyERIE" y = ax". _

Opn a = 1 dopuynn y = ax® npuaamaer sug y = x°. C arolt dyux-
1Mel BEI yxKe BeTpedamuck. Eé rpadmxom asnsercs mapabona.

Tocrponm rpadus dysrman y = 2x°. Coerasum Tabmumy sHavenuil
arod pyHKIEH:

X _'2 _115 _1 _u15 'D 015 l 115
v | 8 | 45| 2 |05 | 0 |05 | 2 |45 8

TlocTponM TOYKH, KOODAMHATH KOTOPEX yrazanw B radmume. Co-

eIMEWB WX naasHoi nuadeid, nosyemM rpadmEk dysxkoaE y = 2x°
(pue. 22, a).

Hpu mmobom x = 0 zEaveane GvHELME Y = 2x* BoTEmE COOTBETCTRY-
JOIIEro 3HAYEHHA (PVEKOHE y = x° B 2 pasa. EcaW mepemMecTuts Kax-

AVIO TOYKY Tpadrks QyEROEE i = x? BBEPX TAK, 4To0bLl pacCTOHHHE OT
aTolf TOUKHM A0 OCH X VBeAM4YW/J0ChH B 2 paza, TO OHA nepelinér B To4-

vy rpadpunxa yEruEaE y = 2x%. Tipu srom Eamzgas Touxa rpadmxa
yERIEE = 2x° Moser GITh NOAYYSHA M3 HEKOTODOH ToYKM Tpadu-
KA PyEKOHH Yy = ", MEmMn crosamy, rpadux (pyEROUR Yy = 2x*
MORHO TIONVIHTH #3 UApaboIsl ¥ = X° pECTHIKeHMeM OT ocH X B 2 pa-
sa (pme. 22, 6).

Mocrpoun Teneps rpatpux PyHEDER Y = -éx’. ILna aroro cocraBum

TabJHIly @€ aHaAveHuii:

x -4 -3 -2 =1 1] 1 2 3
u 8 4.5 2 0.5 0 0.5 2 4,5 8
1 [N 03 G 'i' Tk I
o HHHHHHH @
gl | = 2xd i ii R
| ]
T IO LY B [y = x27]
".|E } 7 1%,'&—.* J/ o
ol T] & 11 I
\ol o Y =222 / -
S 5100 11 %
pvg. 22 [TTTELTETiTTd 2101181

KeanpartvuHan (QyHELMA
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a) T T T 1%k ] 6) [\ Y T % /
et B....IE | —g e t—\—lﬂ
TN R AV VY Y
18 f A1V T
's_\ 4 i - }‘ 4
I VB RS\ Wy AN
] Ll 1 1 “ L1 -Is
H=%x‘*\\2 | v =3 = N lllrirI
Giiuaiivoni Falunssasas
Puc. 23

TMoerpors TOYKH, KOOPAMHATH KOTOPRX YKasaHk B rabnane,
COBMHHHE HUX INaBHON AupHed, moavaum rpadux Gyvakine y = %x*
{pmc. 23, a).

pr mobom x # 0 spavenne (yERUHR | = %:2 MeHERIIe COOTBEeT-

CTEYIOINero aEakvenns QysEmmm y = x° B 2 pasa. Foam nepeMecTHTh
KAy Toury rpadura QYHKOIHE ¥ = x° BEMS TAK, 4TOOH pAcCTON-
HHEe oT aroll TOYKH [0 0CH X YMeHbMRA0Cs: B 2 pasa, TO oHA nepeii-
ABT B TOYKY rpadmra QYHROHA Y = %x“. HPAYEM KaMIaA TOMKA 3T0-
ro rpadEKa MoKeT OHITE NONYYeHE M3 HEKOTOpol ToukM rpadmxa
byaroun y = x° (pue. 23, 6). Taxsum obpasom, rpadEr GYEKIHA
y=%x2 MOMKHO TIOAYIHTh M3 Napaboisl ¥ = X CHKATHEM K OCH X B
2 pasa.

Boobme rpadmr GyEEOEE y = @x’ MOMEHEO DOIYYHTE H3 napaboas
y = I2 paBTHH{GHHEM orT OCH X B d pa3, ecil a = 1, H CHATHEM K ODCH X

n%paﬂa, ecam 0 <ag< 1.

Pacemorpim Teneps dyHKIND ¥ = gx° npu a < 0.

Moerponm rpadux GyExmmm y = —%_x“, ANA 9ero COCTABMM Tabiau-
my agaueRdit aTod yERITHE:

x —4 -3 -2 -1 0 1 2 B 4
-8 | 4.5 -2 -0.,5 0 -0,5 -2 -4,6 | —8

Bocoons3oBaBInues 8TO0H Tabnmued, wocrpousm rpadux dyvERDIELH

v =—%x” (puc. 24, a).
§ 3. Keapparndnan (pyHrlis v e€ rpadmk ‘ 33



a) 17 _ 1] &) I Fﬂ“
» 6 i 1]
o = \ VI By lag] ]
Il | i1 ] Y 2 xt L.
—4—3 193 x 1 = e il
f b1 ) Fi ] I
I F i\ i 5 :2 ' |
i s ; £
—8 i | -i-azn_i‘?ﬂll
- [N X HERE = : - 2 il
- =—yF =, i
11 i IE 'l.ll n 2 l s 'l...~ y”_é_'ri -
o 'i e ¢ \ '
| B & W

Fuc. 24

Cpasuum rpadurs GyERDEE y = —%rﬂ Hy= 15:«-’"1 (puc. 24, 6). Tpw
mobom x # 0 asauvennd sTHX QYHKOEH ABAAOTCH NPOTHEONOIOMHBIME
MHCOJIAMH. SHAMHT, COOTEETCTBYIOINHE TOYKH TpADHKOB CHMMETPHYHE

oTHocHTeneHo ocH x. HEnmvE cnopamn, rpadux dyERDum y = -%r!

Moxer GEITH TomyueH u3 rpadHEKa GYEEILHA y=—;;:r2 ¢ NOMOLLBI

CHMMeTDHH OTHOCHTEABHO OCH X.

Boobme rpadurs dyarouil ¥ = ax® # y = —ax® (ope a 2 0) caMmer-
PHYHB! OTHOCHTOABRHO OCH X.

I'pabur dyaxoes y = ax”, tae a # 0, Kax u rpapnr dyaxoEE
y = x°, HaswlBaeTCs napatooil.
Chopmyampyem ceolficrsa dyHKOHE ¥ = ax’ apu a > 0.

2

'- 5 [ Emn x=0, 70 y =0, 'pacharx Gyuropn nﬁnm.&nrr -mpea

: HAYAN0 KOODHHHAT.

. 2. Beam x#0, 1o y > 0. Tpadmx QYHKOHH PacmoNoMeH B

| BEPXHEH DONyIA0CHOCTH.

3. HporerononoKALIM SHAYEHRAM apTyMeHTA COOTEETCTEYIOT
papEsie 3EaveEnd Qyerumn. padas yERDEE CEMMEeTpPH-
HeH OTHOCHTENREHO OCH i, !

4. PDyaxuun yiemaer B npomemyTite (—00; 0] u noapacraer 8 |
npomemyTre [0; +90), i

5. Hammensuree 3HaMenHe, papuHoe BEYIH, dyaxons npuam-
maer npu x = (0, manwboasmero apavenus dymxmEs He
umeer. Mbnncren sEavennll yHKEHK SBASETCH NMPOMEKY-
Tok [0; +o9).

Keanpatwubar dvakiwva
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Hokxaniem ceoiicTeo 4.

® Iiyers x; u x, — OBA JUAYEHUS APIYMeHTA, TPHUEM X, > X, & I
H Yy — COoOTBETCTBYIOmMMe Hm sHavenus dysxmmu. Cocrasum pas-
BOCTH Y, — ¥, U npeobpasyem ee:

Yo — 4y = ax: —ax} = a(x} — x7) =
=alxg — x;Mxy + x;)-
Tax xarx a>0 un x, — x, > 0, To npoussefenane
a(xy — xy)(x; + xy)

HMEeT TOT JKeé 3HAK, YTO M MHOKHTENb X, + X;.
Ecnn uponan X, ¥ X, OpHEHazgnexar npoMmemyTry (—o9; 0], ro muo-
HMUTENE X + X, OTPHIATENEH,
Eemm umens x, @ x, UpEHEagmexar npomesxytiy [(; +9°), To mHEO-
HUTEND Xy + X, DONOMKUTENEH.
B pepeom cayume y, —y, <0, 1. e, y, < y,;} BO BTOpOM cayuae
Ya— 4y > 0, 1.8 4y = Yy
BeaunT, B npoMemyTre (—29; 0] dyrroma yOemaer, & B IPOMENCYT-
ke [0; +2°) sospacTaer.
Tenepr chopmynupyem cpoificrea GyErnmu y = ax” opu a < 0.

1. Ecot x=0, o y = 0. Mpacdrr dyEROIEN DTPOXONHT dYepes
HAYAJO KOODAWHAT,

2. Eeom x# 0, 7o y < 0. Tpapur GYHKOHN PACTIONOMKEH B
HEGEHEH IOTyTAOCKOCTH. |

3. MNpoTHBOMONOMHEIM 3HAYEHHAM APIYMEeHTa COOTBETCTBYIOT
paeHbie 3RaveEnA Gyaxuas. pa@es dyERDER cHMMeTDH-
9eH OTHOCHTEIBHO OCH J.

4. Dyuxuua pospacraer B ppomemxyrre (—00; 0] u ydsisaer B
npomeskyTre [0; +00),

5, HambDonsmee 3HadenHe, passoe nyxw, (pyaxnwa npuam-
maer npa x = (), sanmersmere 3gavennsa QyHENHA He
unveer. O0aacTRI0 SHAYOINEH DYHEIHE ARIASTCH NPOMENY-
Tok (—o9; 0]

-

[

HorasaTenseTso cBOHCTEA 4 DpOBOAATCH AHATOMHYHO TOMY, K&K 310
Gauto cgenano ana GyErRUMR Yy = ax’ npr a > 0.

Hz mepeuncnedHEX cBoilcTE crnegver, uro npu a >0 sereu napabo-
Jsl Yy = ax’ HANpABJeHE! BRepX, & npu a <0 — emEms, Ocs y ARIAETCH
ochl0 uMMerpuH napabonks. Toury mepecevenis MApaboskl ¢ 88 OChHD

§ 4. Keanpamiunan dyukuua U ed rpadux
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CHMMETDHN HAIEBAIOT Sepliunoll napabons. BepmuHoH papabomnl

y = ax” APASETCE HAYANO KOODIHMHAT.
[Mocrpoerne rpadmuka, CHMMETPHYHOIO AAHHOMY OTHOCHTENLHO
OCH X, PACTANEHWe rpa@HKa OoT OCH X HIH CHMATHE K OCH X — pasandg-

Hblg BHALI npeobpasopanusa rpaduros dyexkmun. llpecbpasosannsa rpa-
kOB, paccCMOTpPEHHBlE HAMH AA8 (PYVHKOHH Y = ax®, TOpPHAMeHHME |
Juoboil veRIEE. '

T'paix dyarmEr ¥y = —f(x) MOMKHO DOAVHATE K3 rpaduKa QyEKIHR
¥ = f(x) ¢ nOMOmMBID CHMMETPHH OTHOCHTENBHO OCH X.

Ipadmix dyaknmm y = gfix) MoxEo DoayaETrs 18 rpagura QYEKRITHN
Yy = f(x) ¢ mOMOIILIO pacTHMEHHNS OT OCH ¥ B a pas, ecn@ a>1, u ¢

1
NOMOIBIO CHRATHA K OCH X B _ pasa, ecau O0<a<l.

Ynpaxuenus

90. [Mocrpoiftre rpadur Gynxkumn y = %x“*. Haligure:

a) sHazwenuwe y opu x = —-2,5; —1,5; 3,5;

0) anaueHEHA X, OPM KOTOpBIX Y = 5; 3; 2;

B) NPOMERCYTOK BO3PACTAHUA H TPOMeXyTox yOuBanusa dysk-
IHH.

91. Ilocrpofive rpadux dyskuun y = —2x° u maigwre:
a) amauvenmwe y opm x = —1,56; 0,6; 1,5;

0) anauenmua x, npu Koropmx Y = -1; —3; —4,5;
B) OPOMEKYTOK BOZPACTAHMSA B OpoMexyrox vOnBanun dyak-
IHH.

92. IMocrpoiite B ogHON CcHCTEME KOODAWHAT rpadurn QyERIMI
=2 p=18x" u y-é—.r’.

CpaBanre sHauenus aTux Gpysxuuit npu x = 0,5, x =1 u x = 2,

I

Mocrpoitre 8 oauoli onereMe kKoopawuaT rpaduey QyERITNNE
y=04x* u y = —0,4x".
Karona obfnacrh apauenuil gasmuoi uo o1mux GyHROuAT

MokaxnTe CXEMATHYECKH, KAK pPACHONOMEH B KOODAMHATHON
niockoeTH rpadur Gymkmnn:

a) ¥ = —1,6x%; 6) y = 0,8x".
THepeuncnnre croficrsa aroil QyErmn,

b2

95. HaoOpasure cxemarmdecks rpadur ¥ TDepedHcanTe cBoHCTBa
(PyERIIEA:

a) y = 0,22% 6) ¥ = —10x°,

KeaaparuiHas dyHKLms



I

B

2

8

100,

101.

102.

103.

104.

105.

Ilepecexatores au napaboia y = 2x° M IpAMAan:

a) y = 50; B) y = —8B;

6) y = 100, r) y = 14x — 207

Ecan Todgry tepeceusina CYIMecTeYIOT, 1o HaliiiTe HX KoopaHHAa-
ThI.

[puaagrexur mu rpadury Gysrmas y = —100x° rouka:

a) M(1,5; —225); 6) K{—3; —900); B) P(2; 400)7
Hafizure RoopoMHATH Touek nepecedennsd rpaduuos pyHRmmil
y=-x"u y=2x— 3. Bunoaaure rpadHecKyio WILTIOCTPALRIO,

Haobpaanrte cxemarHueckn rpaduym dyErnmi y = 0,01x" =
g‘= 10x. 'padmrn sTux QyEronid amenor ofmym Touxy (H0; 0).
M

el AH TpaHEH aTHx (WHRODHA opyvrae ofmme Touaxn? [Ipm

NOA0EATEeNLHOM OTBETE HaldgHATe HOOPIHHATE! 3THX TOYE8K.

Ilpm karkux sEavesHaAx k npaMasn y = kx — 4 umeer ¢ napabosoi
Y = x° ToABKO OAHY OBIMYI0 TOUKY?

[Inomans kpyra S (em”) sEumcenseres mo gopmyme S = nr', rae
riem) — paawye wpyra. HoerpoiiTe rpadme dyvaroum S = T u
BEagATE o rpadERY:

a) nIomans Kpyra, ecia ero pajauye pases 1,3 em; 0.8 em; 2,1 om;
6) pagmEyc Kpyra, IIOMAIE KoToporo pasa 1,8 em®; 2,5 om’; 6,5 e’
ILromans nopepxHOCTH KY6R U (em®) sasmenmT or pebpa xyba
x(cm). BagafiTe ory sasucEMocTs (hopmynoit. [locTpoiite eé Tpa-
hur B mallgaTe Do rpagERY:

a) naomans nosepxHOoCTH kyba, ecnuw ero pebpo pasmo 0.9 em;
1,6 em; 1,8 em;

6) namuy pebpa, ecnm maomajs nosepxHocTn kyba pasma T cm®;
10 em®; 14 e’

Cronsxo xopHell uMeeT KBAAPATHEI TPEXWneH:

a) 3x% — 8Bx + 2; 6) —gu® + 6y — 18; 8) m? — 8m + 8?
Coxkparare npobn:

2a -1 ta® — a4 1
%) Tost-a-2' Ry

Pemmure ypassesse

(x+8P —(x—-8F =(x—-2)" + (x + 2)°
W OTMEeTHTE ero KOPHHM HA KOOPAHHATHOH IPAMOM.

§ 3. Keanpartwynan dyHkums n e rpadux
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6. Mpaduku GyHKUMA ¥ = ax’ + n
My=alx—m)
PacemoTpemM ApyrHe 4acTHRIE CAYYAW KBAAPATHYHOH (PyHROHH,
Npumep 1. Brusacaum, uro npegcraenfser coboil rpadmx dyrkriiEm
y =gt + 3.
P C a1oit mensio B OOHOHE CHCTEME KOODAHHAT ODOCTPOHM rpathmuxn
qwnnmtﬁy=%:” " y-%xzrlvﬂ.

Cocrapum rabnuny saavernit QVEKIEN ¢ = %xzt

x -4 | -3]|-2]| -1 0 1 2 3
y 8 4,5 | 2 | 05 0 |05 2 | 45

(1)

Fpadux Qyrroun y = %x* uwaobpaskén Ha pHcyHEKe 25, a.
Yrobu poayanrs tabiuny snavesnil QyHEROIHE Y = %x* + 3 npn
TEX e SHAUEHHAX APIYMEHTA, cJAe/lyeT K HAHJeHHLIM IHAMEHMAM
hyvEKIHY Y = %x’ npubasurs 3.

Cocrasum tabnuny sHavenndt dymxoan y = v;wx’ + 8:

x -4 | =8| -2 |1 0 1 2 3 4
v 11 | 7.6 5 3,6 38 35| 5 7.5 | 11

(2)

HMocTpoM TOMKH, KOOPAHMHATE KOTOPLIX ykasans! 8 rTabnune (2),
B coeawHMM nxX nnassol apEmed. [Noayvuum rpadux QyERIRR

y=- éx‘ + 3 (pue. 26, 06).

% &) AT T W
i) I;l i la.l'} - _, }EP\\\ i"
I W P A L 4T 7 B
L k--—r‘u-— -+ . '.,_':_l_ P4 T L
—%2h I 3 1 a H-TT%'TI_E'_
pwe 25 [TASLOTIZOATTITT  Croeropievdt
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Jlerko moHATE, 4YTO KamAol Touxe (X, Y, rpadmExa dyvERTHR
= %Iz COOTBETCTBYET eHHCTBeHHAH TouKA (X, Y, + 3) rpadmka

hyEROUR ¥ = %x" + 3 u gaobopoT. SHAYHT, eCAl MEPEMECTHTD KaM-
Y10 TOYRY rpadura QyHRonE y = %.1'3 HE 3 eAMHUIB BHEPX, TO HO-

JVHHM COOTHETCTBYIOMVE TOYRY rpadmxs dvHROEH Y =%:r"' + 3.

Huage rosops, 4OV TOYKY BTOPOro rpadika MOMHO HOIVIHTS
M3 HEKOTOPOR TOYKH OepBOT0 TPadHKA ¢ DOMOLILE DAPALISIBHO-

ro nepeHEoca Ha 3 eIMHMNLI BBEDX BIONB OCH If.
Ppadirr dyyHEIHR = %Iz + 3 — napabosnn, TOAVYEHHAR B De3yib-

TaTe cuBMra Beepx Ha 3 egHHHDLI rpadura dyEROHR Y = %xz. <1

BooBme rpadux dymxmum y = ax® + n ssnserca napabooil,
KOTOPYI0 MOIKHO HDONYyYnTh H3 rpadmxa dyHKoHE § = ax° ¢ |
HOMOLIBE 118 PAMLASALHOTO ODepeHocd BAOAL OCH § HA 7 eHHHL |
BBEpX, ecas n >0, MAH BHa —n egunun BEES, ecan n < 0.

IIpamep 2. Apxa mocta umeer thopmy mapabonsr (pme. 26). Moer
VIepHUBAKT ThH OO0pE!, PACTONKAHNERIE HA OQHHAKOBOM DAaCCTO-
AHUHM Apyr or gpyra. Heafiném HMHHEE 3THX ONOP, €CIH H3BECTHO,
g AB=80 M, OC =8B m, AK =KO=0L=LB,

Hi
[ ] C
..-'-"'--_._-_-_
/T-/— .\I\ A foﬂ "
A K (] L B —40 K 0 L 40 ¥

Puc. 26 Pug. 27

b Cocrammm ypaBHenue napadonsl, BLIOPEE CHETEMY KOOPAMHAT TakK,
KAK HoKasano Ha pHcyEEe 27. JueBHIHO, 9T0 3T0 VDABHEHHE HMEeT

BHA Y = ax’ + n. Hafigém woopammars Touex A, B u C. Hmeem
A(-40; 0), B(40; 0), C(0; 8).

Bepmunoit napabonsl ssnferca Touka C(0; 8). 3mawmr, n = 8.
Jng oreickasns KodddUIHeHTA @ DOACTABAM B VDPABHeHHE

y= ax’ + 8 an&pp;a:&&rm royxkn B{40; 0): D =g - 1600 + 8.
Orciona a = —yg55 = —0,005. M moaywnnm ypasHeRHe napaboikr
y =—0,005x" + 8.

§ 3. Keanpatwdxan byHEwn w 88 rpaduk a9



Teneps HeTpyAHO HANTH JIHHE ONOD:

ec x =—20, To y = 6;

ecn x =0, To y = 8;

ecam x = 20, To y = 6.

SHAYHT, OOOPHEI MocTa HMeT gaubbl 6 M, 8 m n 6 M. <]

Ilpumep 3. PaccMmorpEM (VHROHIO Y = %{x - 5)° 4 BEIMCHHUM, UTO

>

HpeacTaRIAeT cobol eé rpadiinx.
Jns sTOT0 B OHOH CHCTEMEe KOODOWHAT MOCTPOHM Tpadurn dyHK-

1. 1
mHit y = 5x° w y = g(x — 5)°.
= :
Haa nocrpoerus rpapura QYHRUMH y = 5X° BOCHONAEIYEMCA
rabangedt (1), Cocraspm tenmeps Tabauny sHakeHuil byHROEH
Y= %{x —~ 5). Mpu sroM B KagecrRe IHATEHHIT aprymenTa Bhibe-

pem Te, KoTopsie Ha 5 GoJblle COOTBETCTEYIONMX sHAdeHnil apry-
megra B rabaxume (1). Torpa coOTEETCTBVIOIIHE HM 3HAYeHHSA

yHERIHY Y = %{x ~ B)* GyAyT Te e, KOTOpHIE JATHCAHBI BO BTO-
poft crpoke Tabanmws (1):

x 1 2 3 4 5 6 7 8 9
B | 45 2 06 0 06| 2 | 4,5

(3)

Mocrpoum rpadmk dyHRDHE ¥ = %{r - 5)°, OoTMeTHB TOUKH, KOOp-
AMHATEL KOTOPLIX YKaaaam B rabmaune (3) (pme. 28). Herpyano
JAMETHTh, 4TO Kaxgolt Toure (X, vy) rpaduka QyHKIHH Yy = %xﬂ
COOTBRTCTEYET elMHCTBReHHAR Touwa (x; + 35 y,) rpaduExa dyHK-
OnH Yy = %{I — 5)* u saoboporT.

T TR Tl I S W ! _
A EENE WEE ANEE O ! o g Amv Emmu
|V YT i ¥ (W N e
L\ - S
i | | - = 4‘\ :
¥ - TN RIATA BEE
=N ._,!3,_.... Jl-- + : Wi ...1._.2. [ /=L[x—3]z+2 L
l . k\‘_ b4 BE[I—E)E ] ! 7 ¥ 2 p==
5, STk eyt B S PR T Tk
4201 2rate 8 e et 0 0 W |
Puc, 28 Puc. 29
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AHAYHT, eCOH MepeMecTHTh KaMMAYI Touky rpadmura GyHKIMN
y = %x“ g B eQMHiil BHPABO, TO TNOIVIAM COOTBETCTBYIOIIYI

TOUKY rpabHra GYHRIHE § = %{x —.5)%.

Heaue roBops, KaRIVIO TOYKY BTODOID rpadnKka MOFHO DOMYVIHTL
B3 COOTBETCTBYOIEH ToukHM pepsoro rpaduki ¢ NOMOMIBIO DAPAX-
JeIBHOTO NePEHOCE HA D ejUHWIN BIPABO BAOJbL OCH X.

Tpabdur QYEKIHE ¥ = %{x ~ 5)% — napafons, NoIy4eHHAS B PEIYIL-
TATE C/IBHTA BODABO HA 5 equmui rpaduea GyEkmHR y = %xﬂ <]

|
|
|
I
I
|
i
|
I
i
I
i
1
]
1
I
]
1
I
1
I
|
I
|
I
|
1
I
I
1
I
i
I
]
1
1
|
1
|
|
!
I
|
o

| Boofme rpadur GyEkups y = al(x — m)® ssanerca napabo-
| ntoft, KOTOPYIO MOMKHO HONYUHTH Ha rpadmuka GYyEKIHN Y = ax”
. € MNOMOMBIO MAPANIeNBHONO IepeHOCA BAOAL OCH X HA M efu-
| HEQ BOPABO, ecam m >0, WAM WA —M EMENL BJEBO, €Cau
; m<0.

T S —————————————————————— P T

—— e e

[MonyuennKe BRBOALI NOZBOAKIOT MOHATE, YTO NPeJCTABIAET coboil
rpadur dyakuas y = a(x — m)® + n. Paccmorpum, manpumep, QyHk-

i y = -_-.,_i‘-{x - 3)% + 2. BEé rpadmK MOMHO HONYIHTH M3 rpadura dyHK-
OHR Yy = %x“ ¢ MOMOIILE ABYX NAPALIeNLHEIX NePeHOCOR — CIBHTA MApa-

Bonkl y = %:rz Ba 3 egmEnnkl Bopaeo ¥ HA 2 egmEMnB! BBepx (pme. 29).
S e Vo el o it i e el S L T——_—.

. Boobme rpadmk dyaxmun y = alx — m)* + n asaserca napa-
i Gojioil, KOTODYI MOMHO HOJVHHTE M3 rpaduxa GyHEROHAR
! y=ax’ ¢ noMomeio ABYX NAPANTENLHBIX [EPEHOCOB: CABHIA
BAOAL OCH X HA M eJUHHN BOpaBo, ecmm m > 0, wam HA —m
eAMENI BIeBo, ecau m < (), M CABEra BAOMAL OCH § HA N exu-
HHI, BBEPX, ecau n > 0, wis BA —n equHMI BERa, ecan n < 0,

R —————————————————— L e e R

i — -

BamMernM, 4TO UPOMIBOANTL UAPASIEALHEIE [IEPEHOChH MOKHO B [0~
foM DOpsAKe: CHAYANA BRIIOAHHTL UADAJJIENBHLIN NEpeHOC BAOAL
OCH X, & 3arTesm — BAOJE OCH I HIH HaobGopor,

TTonyueRHEIE HAMHE BRIBOALI o mpecbpaioBasun rpaddKoR OTpEMeHH-
MEl E mobhiv GyEROBAM.

papax dpyaxuan § = f(x) + n MOMHO TOJYIHTE ¥3 rpadmkra dyHK-
oHM § = f(x) ¢ NOMOUWILK NAPA/UIeNsHOrC NepeHOoCA BAONE OCH I HA 1
eAIHNIL BBEpX, ecAE n > 0, HIH Ha —n eAUHHN BEU3, ecran a1 < 0,

Ipapuk pyErROEE ¥ = flx — m) MOmEEO DOAVIETE H3 rpadura dyvar-
ouE y = f(x) ¢ DOMOIIBEK TADALIENBHONC NePeHOCH BIMIL OCH X Ha m
eIWHUD BOpaso, ecan m > 0, wom 5a —m eansnn siaeso, ecan m < 0,

§ 3. Kpagpatwuras dyHrlma 1 €8 Tpadwk A1



Ppadux dynrnun y = flx — m) + n MomEo moAyuHTE Wa rpacika
dyeroun ¥ = f(x) ¢ TOMOMBIO ABYX COOTBETCTRYIOMINX OADAANENLHBIX
NepeHEOCOs,

[lprn Bpamenun mapaboisl BOKDPYT €8 OCH NoJAy4aeTcs Hrypa,
KOTODYI0 HAIHBAKT napafoaoudom. Econ BHYTPEeHHIOW DOBEPXHOCTE
napabonoHAa cleNaTh SIEPHANLHON M HATDAENTE HA He8 MVY0K myaeii,
Napa/ifeNbHEIX OCH CUMMeTpHH Napalofinl, T0 oTpaméEHLIe AV4uH cobe-
pyTeA B OQHOE TOYKE, KOTOPYI HA3BBAOT @okycom. B To me npemsa
€CIH HCTOYHHE CBETA HOMECTHTE B (QoKyce, TO OTpakEéHHKE 0T 3ep-
KalbHOH NOBEPXHOCTH NapaboNOHIa JNYYH OKAMYTCH [APETENLEHBIME
M HE PACCEMBAIDTCH.

[lepsoe c¢BoiicTBO HMOSBOAAET HOMYYNTE B (hoKyce NapabOJOHAA BhI-
COKYI) Temneparypy. CoraiacHo neresfie sTo CBONCTBO HONOABIOBAJ
ApeBHerpeveckan yuénntii Apxnmen (287—212 rr. go 8. 3.). Hpr anmn-
Te CHpakya B BOMHEe ODOTHE DHMJISAH OH DOCTPOMI cuetemy napaGosi-
HEeCKHX 3epKal, KOTOPas NOIBOMIIA CPOKYCHPOBATE OTPAMKEHHREIE COJ-
HeYHEIE JAy4H Ha wopabnax pUMIHEH.
B pesyasrare TeMmumeparypa 8 (OKycax
napabOMHYecKHX 3EPHAJ OKAIMIACE HAC-
TONBKO BHRCOKOH, WT0 HAE Kopabiax
BCNBIXHYT OOoMap # oM cropean. Ho
aro #e Donee, 4em mneremna. Bpan am
VAANOCE OOAYYHTL CTONL BREICORYIO Tem-
HEePATYDPY VKASAHHKIM COocoBoM,

Bropoe cBOMCTRO HeoDOAL3YeTCH,
HATIPHMEeD, TPH HATOTOBJASHHH IPOMEeR-
TOPOR B anToMobBHIREEIX (ap.

?npmannn

106. Haobpasute cxemarmuecku rpadux kammoi dysxnumn (oTMersre
HEDIMHAY napaGonkl B HanpaBieHHe eé perneii):

3}y=%x“. y=%.t2+4. y-%xg—ﬂ;
6) y= —%xa. y= —%x:" + 2, U= —%IE -13
g 1 1
B) iy = %x‘. y = z(x - 8%, y=glx+ 3)%
107. C nomompio mabrosa napabonul y = x° mocrpoiire rpadmk dyur-
IS
a) y=x" — 4 8) ¥ = (x - 5)%

6) y=—x"+3; r) y = (x + 3)°
108, Henomsayas mabnosE napaboiml y = x

[ERGES

a) y = x* + 2 B) ¥ = (¥ + 4)%;

6) y=—x"-1; r)y=—(x - 3.

g mocTpoiiTe rpagmi QvER-

FiE:ER KeafipatviHas dyHins
42 ’



109, B xaxux KOOPAWHATHEIX UeTBEPTHAX pPACHOIOMEeH rpapHk (PyHK-
LA
a) u=10x" + 5 B) y = —6x° + 8 n) g =—(x - 8%
6) y=—Tx" - 3; r) y = (x—4)% e) y = —8(x +5)*?
110. Haobpasure cxemaTnyeckn rpahux dbyExmmm:
a) y=3(x -2+ 1L  »)y=—4-3)"+5
G)y—2x+3°-1; 1) y=—4@x+2°-2

111, Msobpasure cxeMaTHyecky rpadus GyErmoum:

A y=Hx-20-3 6 y=-4x+2)+3.

112, Menoasays mwabion tapabonst y = x*, nocrpoiite rpaduk dymimmm:
a) y=(x—2)" + 3; 6) y = —(x - 8)* + 5.

113. C nomommeio mabaona napabonkl y = X° noerpoiite rpadguk QyHK-
T
a) y=(x+3) -4 6) y=—(x+4) -2

114, Haiignre Byan GyErnEn (ecnn OHH CYIECTBYIOT):
-ﬂ]y==12x’—3; 6) y = 62" + 4; B}y=—x!—4.

115. lpu xaknx sHavennax ¢ Qyukmus y = ax’ + 5 umeer uymn?
116. Ha pucyare 30 nsobpamens rpadmxn hyEKIIRT:

a) y=—~%[x+4]“; B) y-%f + 4;

6) y=%{‘x-d}’- 1; r) y=—%x’— 2,

Jna kamaoro rpad@uka VEAKHTE COOTBETCTBYIOMYD (hopMyay.

] NOIGALL i
HHNTY J
KL = /
m A WA W 4 /
. b S FANES
) 0 T ¥
A A ]
R i ] =
—-10 1 —6,/~4DN-11L2x 81810l [ | X
L L ] / — J
W, .4 E
/ |7l [ 1 N
i A —6 L“ .
| B 1 1 |
/ - J
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117. PemuTe ypanmenne:

i
a) 0.6a—(a+0,37 =027 6 L2 —0,50(6 - 2y).
118. PemnuTe HepaBeHCTRO:
a) bx - 0,7 < 8x + 5,1; B) 2x + 4.2 < 4x + 7,8;

6) 0.8x + 4,56 >5 - 1,2x; r) 3x — 2,6 = 5,6x — 3,1.

119. Haitaure npupamenne GyHRumy § = X° OpH HaMeHeHHW £ oT 2 10
9 ®H or § go 8. CpaBERTE NOJYYEHHLIC Pe3IyILTATHL

7. Nocrpoenme rpadumka
KBaApaTU4HOW PYyHKUMW

llna nocrpoenns rpadguka wBagpaTHYHol (QYHKUHM sanHmeMm dop-
Myny y =ax" + bx + ¢ 8 suge y = a(x — m)* + n.
Beigeanm w3 Tpéxumena ax® + bx + ¢ KBAAPAT ABYUMeHA:

a:”+bx+c=a[r2+%:r+§]=

2
=“[”2+2-“§E+‘Lu—is+£]=
i

1 4u ¢
&
b i U [ b] b* ~ dac
- ] R = i -1
[[I+ za] 4a? ] AT 2a —
2
b ¥~ 4ac
OTeona y a{:+—2-;J = gy
Mu nonyuman Qopmyny sEga y = a(x — m)* + n, rae m = 2-!:;‘
b - dac
B==""Z1a

B3uaunt, rpadux GyExmun y = ax® + bx + ¢ ects napafona, Koro-
PYIO MOMHO MOAYMHUTH U3 rpadHuka QYEKLER ¥ = ax’ ¢ NOMOImBIO ABYX
NAPAJIENbHBX TepeHOocoB — CABHIE BAONL OCH X H CABHIAa BAOIL
ocit y. Orciona cneayer, wro rpaduas pysrmum g = ax® + bx + ¢ ecrs
napabona, pepmEHON KoTOpoll ABIAeTcA Touka (m; n), rae m o=— 2

El
-bﬂ + 4ac
- — 4a Ocnio CHMMETPpHH Hﬂpﬂﬁﬂ.ﬂ.ﬂ CAVHHT OPpAMAEA X = /M, 0a-

paanensaas ocn y. Hpn a > 0 sersm napafors HanpasieHsl BBepX, a
npu a < 0 — BaAa.

EeagpatiiHan QyHELMA
| O



Bone;

Hrober nocrponts rpadsi xkpagpaTEuHol (hyExmmm, H}rmHPIE' -
1) HAHTH KOODJMHATH BEpIIHHE UaApPalonkl @ OTMETHTE €8 B |
KOODAHHATHONW ONOCKOCTH; :
2) pocTpoUTE enld HECKONLKO TOYeH, NPHHAJNEMHANTHX napa- |
1
i
i
-l

3) coeIRHETE OTMEYeHHEEIE TOYKH MJIABHOH JITHEHe.

T — i — e -

damernm, wro abenmecy m BEpOIHEL! YAODHO HAXOAWTE IO (hopMyme
m = —3%. OpausarTy n MOMHO HAXONHTL, HOJCTABHE HaHJeHHOE 3HAYE-

ane abemuceh B dopMyny y = ax” + bx + ¢, TAK Kak npA x = m
y=axr*+bx+e=alx—mf+n=n.
IlocTponm rpaduxy HEKOTOPBIX KBAADATHUHBIX (QyHRIAE.

Npamep 1. Hocrpoum rpadmx pyrrmum y = 0,5x° + 3x + 0,5.
P Tpaduxom dymxmmm y = 0,5x° + 3x + 0,5 ssnserca wapabona,
BETEH HOTOPOR nanpasnens: ssepx. Haiijém woopamBaTel m A n
BEpIOUEEL 3Tol mapaboms:

b

3

m=—gr=-gp===8 n=058)+8-(-3)+0,56=-4.
Bepmurea napafons — moura (—3; —4). Cocrasmm radnmmy:

- -

=i |

~6

b —4 -3 -2 1 =3 0 1

y

4

0,5

-2 |-35| 4 |-3,5| -2 | 0, 1

Bocnoasaopasmues aroil rafnumed, noerpomm rpaduis QyHRIIHE

y = 0,5x" + 3x + 0,5 (pue. 31). <

Puc. 31

| I I
' \ | Y |
! ¥ =0,6x4+3x+0,5 / '
. ]
A . 14/ i
LY . |
l ! 0 >
-8-T-8\-5 4-3-2—1/tT11al3alx
\'l i =1 1 i
- |

ﬂ 1-2 1

Y L |

4 P

H A

l
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Mps cocTasnennn TadNHILL 1 ODOCTDOEHHK rPpadiiKa VINTRIBATOCE, TTO
npaMas ¥ = —3 gBageTcs ocsw cHMMeTpun napabonsi. INosromy mul Gpa-
au TouRH ¢ abeomecamu —4 B —2, -5 m -1, —6 u 0, cuMMerpiriEBIe OT-
HOCHTEILHO OPEMOR X = =3 (3TH TOYKH HMEOT OHHAKOBLE ODJHHATHI).

Npumep 2. [MocrpousM rpadux GyERIER

|

>

7} I, (1
y=-2¢"+ 12x - 19, 1 Bl
o Al 14243--44-6-%
Ipadwrom srofi Qyekitne aengercd Oa 1 1
pabons, BeTBH KoTopol mHampasmesst | T | [
pHM3. Haliném woopiwsaThl eé BepITH- —3 Ef u\
HBIL: bt
o1 g EEISar janmas
M="%a" 2.2 & _E.'_.';_,_-vﬁj .
n=-2-3"+12-3-19=-1. 1Ty X
Briusic/AHE HOOPAHHATLE €01 HecKOlb- | H’ i E
KUX Todex, mouryumm rabuammy: — 811
T i ’ l
- 1 2 3 4 5 _7 j; f !l T
v | 9| -3]-1]-3]-9 s ] j
gt LI LLL L __1|
CoeanANE OIARHON JHHMel TOHMKH, Ko- :
OPAHHATH KOTOPBIX YVREasaHw B Tabmsa-
me, nNoayuEM rpaguk  (pyskmam MG 32
y=-2x"+ 12x - 19 (puc. 32). <
Hpumep 3. [oerpoum rpadur dyarnmn F;,,
p=qut+x 1 T
I'padumxom dyusuun y =%x“ +x+1 T 4
aanseren napaGona, BeTBM Roropoit | 3 4
Hanpasaessl spepx. Hafiném woopmu- \\_ ,;'5; P
HAThI €6 BEpPIIHHE b 21/
I iy : \' +rx_‘? .
mu-—-—-ﬁ-&-=—2jn—z. | | L. ’] |
v o “5Fai-3{-21 o1
’1:1'{_2] -2+ 1=0. s I Al N A
BraEcans KOOPAMHATLL B8 HECKOIs- Puc, 33
KX TodeRr, DOTy9HM TabmIHIy:
x -b —4 -3 -2 -1 0 1
1 1
v | 2| v | g o 3|12

IM'padme dyERIHEE Y = %.:r:2 + x + 1 maobpaxén HA pMcyHKe 33. <

KeagpatwydHas diyvHELMR
js—m



YnpaxHexua

120. Teno Gpomeno BepTURANEEG | | A fim 1
BEEDX © HAHMAOLHON CEO- | _ [
pocTsio U, (M/¢) ¢ BacoTsr 30 AL
fy (m). Beicora k (M), 58 KO- | B
TOPOH OKAMKeTCH Telo 4epes | : i
t (c), suipamaerca Gopmynoit 2510/ 11 '

gtt = ! i
h=—"5+ vt + hy (=10 M/c?), |
Ha pucoyaxe 34 moxazam rpa- 20 .
buk sasucamMoctu h or t goa || 5 ; I\
ciydas, Korga Ay = 20, = ! ] 4 .
v, = 15. Hafinure mo rpadm- 16 1 [MAY |
Ky ! " ! ; ‘
f) CKOABLKO BpPEMEHH Teao
NOAHMMALOCH HBEPX;

G) CHOAEKO BPEeMeHH OHO
OOYCEANOCH BHHS; ; : = 5
B) Kakol HanGomhmel Beico- O ’ TN
Thl AOCTHIO TeIo; |
I') Yepes CKOALKO CEKYHI Te-

M0 YVOANO HA IeMIT0, T

121. Ksanparuunas VHKIHEA 3a-
naHa dbopMy IOl
a)y=x —4x+T;

6) y = -2x* — bx - 2.
Hafirmre woopmusaTel BeprnuMesl napabonsi. Hamerus ma koopas-

HATHOHA IJIOCKOCTH BEPIIHHY Napaboasl U eé 0Ch CHMMEeTDHH, H300-
pasHTe CXeMaTHYecKH rpabEr.

v--.H‘-_
=

=y

o
}
Ll

=

1

T

B
.:.:.l.,i. .
—

.

cy

Puc. 34

g

Moerpoiire rpadux dyaxoem y = -x" + 2x + 8 u mafiaure, We-
ODodeayA rpadi:

a) aEAveHHe (VHKIHH npu x = 2,6; -0,b5; -3;

6) aHaueHHS APIYMEHTH, NPH KOTOPBIX y = 6; 0; —2;

B) BYyIH (YHEOHR H OPOMEMYTKH 3HAKONOCTOAHCTBAS

F) IpOMENYTHH BOIDACTAHWA W VORBaHWA yHEwAn, obaiacTs 3HA-
ueHRE VHEKIHH,

123. Mocrpoitre rpadux dyaxoun y = 2x° + 8x + 2 u wafigure, ue-
NoAsaIyH rpadme:

a) amayenme y npr x = —2,3; -0,5; 1,2;

0) sHaueHHE X, NpM KoTopmx y = —4; —1; 1,T;

B) HyAH DYHRIHKM H IPOMEMVTRE 3HAKOINOCTONAHCTBA]

I') TpoMeXYTEN BO3pacTaHHA H yOwsanwns GyHKONH, HauMeHbLIIES

JHATEHHE (PVHKIIHEN.
& 3. Kpanparuyuas divaeuma i ed rpadwk
47



124. Ilocrpofire rpadmk QyRKOUH ¥ ONHIIATE €6 cpofcrea:
a) y = 5x° — 4x + 4; 6) y = —sx +x - 1 B) y = x* + 3x.

.~ 1 14

125. Ilocrpoitre rpathui dyHROMy: "'_ja

a) y = —52* + 5; !".3 |
B) ¥ = x* — 4x; % ,
B) y =—x"+ 6x -9, AY

126. MMocrpoiite rpadmuk GyHxom: 3
a) y=0,5x" - 2; \. [
6) y =x"— dx + 4; 1
B) y = —x"+ 2x. lric s 214

1279. H&crpqﬁm I‘pa_q]HR q}!‘rg“u]ﬂ{: ¢ 117
a) y=(x— 2)(x + 4); i : = |
6) y = —x(x + 5).

128. Bruiacanre, rpadbnk xaxoll ns byaronit
y = x* + 6x, y=%x“*3r. y=-x*-86
naobpamién ma pucyuxe 35.

J.&n
iy

1
=N
£
=
i

:
-

1
=1

t
i

&

Pue. 35

[128. Haiinure apsuenwe b, mpu KotopoM npamas y = bx + b xacaerca
napabons y = x + B.

[180) TIpu kaxoM snavenuy n rpadurn Gyermpd y=2x° - 5x +6 n

y=x"— Tx + n UMeT TONBKO oAHY obmryn Toury? Haitgmnre xo-
OpPJAMHATE 3TOH TOTKH.

[131] (3adava-uccnedosanue.) Mo rpaduxy dysxoms y = ax® + bx + ¢
(pue. 36) onpenenuTe sHaxu rosdwpmmmesToB @, b @ e,

1) OfescENTE, KAK, TOTLIVACE DHCVEKOM, MOMHO OIDELeaHTh
JHAKH Ko3(bHIHEHTOB @ H ¢. YKa:RHTe 9TH 3HAKM,

2) OfcynnTe, KAk, TOOBIVACH PHCYVHKOM, MOMCHO ONPEIEIATH JHAK
koahdunrerra b, YramATe 370T 3HAK.

a) ¥ 6) ¥

A :

A

Puec. 36

Keagpamniban dyHKLMA
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-m-! (1- 3a)®

132. Coxparure gpobn mo S

133. Pemure yvpasaenne:
A (x -1 +(x+1V¥=(x+2)"-2x +2;
6) (2x — 3)(2x + 3) — 1 = 5x + (x - 2)%

134. Ecom ¢ wasgoro rektapa vuactea cobepyr 35 0 DiUeHNIR!, TO
ILIaH HefoPhinoansaT #a 20 7; ecnan ¢ KAAOID rekTapa 6yzer mo-

aygeno 42 0, ro mnad nepepnnonsaT #Ha H0 1. Kaxosa ninomans
YUACTEAT

135, Ecain Ha Kak/Vio MAIIMHY rpysuTe 3,5 T rpysa, To ocraHeres 4 T
BCNIH HA Ka#JIVI0 MAMMHHY rpyvadaTs 4,5 T, To A0 DONHOH 3aTpys-
KH BCeX MamHe He xmatut 4 ¢ rpysa. Croasxo 6eino mamms?

KoHTponsHbie BOMIPOCH! M 3aaHUR

Cohopmynupyitte onpeaenesdme keaaparnyHoi gyHkumMn.

ChopmynupyiiTe CBORCTEA KBaAPATUMHON DYHKLMKA ¥ = ax’:

a) npw a > 0; 6) npn a < 0.

Kak u3 rpadpmka dyHKUMN ¥ = ax” MOXHO MOMyMWTs rpadmk dyHK-
umK: a) y=a.t'2+n.; 6) y =al(x - m)% 8) y=alx - my + n?

Y7o npeacTaBnaeT cofoi rpaduk KBaapaTuHHOR dyHkUMn ¥ = ax® +
+ bx + ¢? Ha npumepe dyHkumm y = 227 - 12x + 16 nokaxuTe, Kak
CTROAT rpaduk KBagpaTtu4HOR QYHELWK.

CTENEHHAS ®YHKLIWS.
KOPEHb n-it CTENEHM

8. ®yHkuma y = x"

Pacemorpnm GyEEOEW, saganayio Gopumynoll y = x", rge x —
HESGABHUMMAR NepeMeHHA#, & /I — HATYPATRHEOE WTHeN0. TAKYI
(PYHKIHIO HASHIBAKT CMENSHHOR (PYHRWLENT ¢ HAMYPAALHHIM RoOKA3a-
MLETEM,

Cremesnrie hysrkoum npuw 7 =1, 2 u 3, 7. e. dyaEkuuw y = x,
y=2"ng= x*, B yme paccMarpuBanu. HMx ceofictea ¥ rpadmku Bam

HaBeCTHLI.
§ 4. CrenayHan QyHKLWA, KOPEHL N-i CTeneqi 49
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Briscaum Teneps crofieraa crTenenmol divEKIER B ocobeHHOCTH ed
rpapEra npH awboM HATVPAJILHOM 7.

Bripaskenne x, rie n — HaTYPANTBHOE WHCNO, WMEET CMBICH HpPH JIH0-
Bom x. Toaromy obnacTem ONpeie/ieHEA CTETEHEON (VHKILIHN C HATYPATL-
HRIM NOKAZATEIEM HSBIAETCA MHOMKECTBO BCEX OEeHCTBATENLHLIX QHCET,

Crauana paceMoTDHM coyuad, KOTHAa MOKAa3ATeNb A — 4eTHOE YHi-

no. Ceolfersy pyEROEH y = X" HpH 4ETHOM /I AHANOIMYHEI CBOMHCTEAM
byErmEE |y = X

y 1. Ecam x = 0, 10 y = 0. T'padhuk HyHKITHE TPOXOTHT uepes

! HAYANO KOOPAHHAT,

| 2. Ecnux x = 0, vo y > 0. 9ro caegyer M3 TOro, uT0 HéTHAH

CTENeHEb KK TONOMATENLEON0, TAK B OTDHIIATENLHOIO YHC-

; Jia  nonosurensia. I'padur QYEKUHKH pacnojioxen B nep-
BOH M HTOpPON KOOPIHHATHEIX YeTBePTHAX.

3. IpoTHBONOMOMHKIM IHAYEHWAM APTIYMEHTA COOTBETCTBYIOT |
pasunie spauenmusn pyHREN. JTo CIeayer us Toro, 9To npH
4ETHOM n paBenctso (—x)" = x" pepuo npn mobnix smave-
HHAX X.

4. Dynruun soapacraer B npomemcyrie [0; +90) u ybuBaer B |
npomemyree (—oe; 0]

5. Obnacre anavenwii QyHKIHE ecTh MHONKECTBO HeEOTPHHA-
TeABHBIX WHCE,

Hoxamxem ceoficreo 4.
® llyers x, u x, npHHAANERAT DpoMexkyTRY [0 +99) 1 x, > x,. Ee-
au xy = 0, To owesmano, 4ro x3 > xy. Beam x, > 0, 7o, nepemuo-
MHB  TOYJNRHHO N OAHHAKOBHIX HEPABEHCTB Xy =~ X, C
DONOMETEALHRIMKE YAeHaAMH, HOJAYHHM BepHOE HepaBeHCTBO
xy > xy. 3Haunr, B npomemyrre [0; +00) dpyaxuus soapacraer.
[lyers memeps x, M x, NpuHAAIeMkaT npoMemyrry (—o0; 0] n
x; > x;. Torpa —x, > —x,, OpEdéM —Xx; U —X; NPHHAZIEHAT
npomesryTry [0 +20), m no noxkasansomy Beime (—x,)" > (—x,)".
Orciofna B ¢ANy 4érdocTs n caegyer, 4To x| > x5, T.e. x) < xf.
SHAYHT, B npomescyTre (—==; 0] dbyarona yOeiBaer.
C poapacrapmesM x rpalpHK QYHKIHN CIAEBA OT HAYANA KOODIHHAT
nnycxawm BHUW3, A CIOpaBss NOoTHAMAeTCH BREDX.
Ocranonumes Tenepe Ha croifictse 5. Mul yeragonniu, 4ro npm mmo-
boM X W YETHOM A VHKINA OPUEHMAST HEOTPHIATAALELIE IHAYOHHH.

MosEo ZOKASATE, WTO J000E HEOTPHIATHILHOE TSRO0 SBAHSTCH JHAGE-
HHeM CTeNeHHOH (YyHKIHH ¢ HATYPAILHBIM NOK&3ATEJeM IDPH HeKOTO-

KeanpatwiHas dyyHLLds
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pom x = 0, Buauyur, obracTh asavennll GyHKONHE — IPOMERYTOK

[0; +o0). 'padarx Gysruum nepecexaer moban npaMmas y = g, eciau
a » 0. Ecaun me a <0, To npaMas y = a He nepecexaer rpadmk.

Ha pueyuxe 37 maobpascens rpadues dyukmd y=x" u y= x*.
Ha prcynxe 38 nokasano, war swrasaer rpagux dyaxkoun y = x" e
YETHRIM MNOKA3ATEIEM n.

PacemorpuM Teneps ceoificrsa crenensolt dynxmmm y = x" npu se-
wéTHOM 1. DM cBoifeTBa REATOIITYHE cBolicTRAM QYHRIHE ¥ = X,

e e R St A e A R g
1. Ecom x =0, 1o y=0. 'padur pyrxkoun npoxoanrT wepea
HAYAND KOOPAHHAT, .

. Beam x>0, 170 y > 0; ecin x <0, o y < 0. I'papur
(VHKIEN PACTIONOMEH B Neproil ¥ Tpersell KOODIHHATHRIX
qeTaeprax.

. IIpOTHBOMONOKHLIM 3HAYOHHAM APTYMEHTA COOTBOTCTRYIOT |
APOTHRONOJNOKHLBIE IHAYEHNA (pyHEDAH. DTo cIegyer Ha |
TOrO, MTO NPH HeMETHOM n AAH A0bOro X BEPHO paBeHCTEO |
(=x)' = —2*,

4. dyReHA BO3paAcTART HA Beel oblacTH onpedeNeHHA.

5. O6nacts 3pavedHii (GVHEHKIHH eCcTE MHOKECTBD BCex
MeHCTEMTEALHEIX STHCEI.

=]

,_,,,__._,___._.._..__._.._.u-..._.-.L
=+

Horanien caoiicTeo 4.

@ [loxazaTeJsCTRO TONO, 9T0 (PYVHKIHHA BO3PACTAET B IPOMEMRKYTKE
[0; +29), Takoe swe, xawk nna crenedHol (YHKOHM ¢ YETHRIM [0O-
KA3aTeIeM.

Hoxazxem, 4To MVHKUHA BOSDACTAST TAR He H B MpoMexyTHe (—00; O]
Iyers x; # X, OPHHANJEHKAT ITOMY NPOMERYTEY H X, = X,.
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Torga 0= -xy<-x,., Tax wax -x,20 m —-x, >0, T0
(—x,)" < (-x,)". B cuay HewéTHOCTH YHCAA N IAKIOTAEM, UTO
—x; < —x7. Orcioja x) > x]. Buawmr, OYERIRS BOIPACTAST M B NpOMe-
ayTie (—o0; 0]. Ecom e xy < 0, a x, > 0, T0 ovweBHgHO, 9T X3 > X,
3HEAYAT, QVHKINA BO3pACTAET HA Beell ofmacTh onpeaenesms. O

I'pajpur pyHEEDAE ¢ BOIPACTAHHMEM X NOAHMMAETCH BBEpPX.

Cpoitereo D caeayer ua ceoicrs 1—3 v ma toro, uro awdoe Heor-
PHOATENBHOE WHCIO ABRIAETCH aHAUYeHHeM creneunoii (PyHEKOIHE ¢ HATY-
pansHEIM TOKasaTeneM npH Hexoropom x = 0. I'padur dyerxoum nepe-
cexaeT mobas npaAMas y=da.

Ha pucynkxe 39 naobpamens rpaduxn pyEkoHi y = x n y= .:r5

Ha PHCYHEE 40 poxkapsano, KAk BRINAALET rpadumk QyEroEm y = x" ¢
HPUETHLIM DoxasnTenem n > 1.

YnpaxseHus

136. Pyuruus sagana hopmynoit y = 2%, Cpansnnre ¢ nyném aEaveHne
T arolt dyHRIMA npu x=-b; 0; 3.

137. Cpasaure ¢ nynem sHavenme pynrnnm y = x" npm x= -9; 0; 7.

138. Oynrtna sanana dopmynoii f(x) = x*. Cpasmirre:

a) f(3,7) n f(4,2); B) f(=T) n f(6);
6) f(—5.2) m f(—6,5); r) f(31) m f(—28).

139. dyaxnus aagana dopuyaoit g(x) = x*", Cpasaure:
a) g(8.9) u g(7.6); 6) g(~4,6) m g(-5,7:;  B) g(-10) u (7).

140, CpasanTe:
a) 1,2' m 1,5% 8) 0,9 u 1; 1) 0,8 1 0,8%
I 5 -1
6) 0,8 u 0,7% 0 (-8.2)" 1 (-3.4)% o) [_g) ¥ [_i] .

&5 Kaanparuurasn gyHkumn




141. Cpasaure:

a) 5.7° u 5.4% r) 1,6% m 1,8%
6) (—4,1)° u (-4,2)%; n) (-5,3)" m (-4,2)"%;
8) 0,8 w (-1,3)% e) 2,1° n 3,1°,

142, TlpoxoanT ne rpaduk GyEKIHE § = x° yeped Touxky A(3; 243)7
B(-3; 243)? C(5; 3125)?

143, IMpuraatexuT nu rpaduky GVAROEE y = x' Touxa A(2; 128)7
B(—2; —128)? C(—3; 2187)?

144. Henonsava KATERYIATOD, HalmuTe ¢ Tognoersy ao 0,01 asagenne
dvERDOHE y = x” OpH:

a) x=0,72; 6) x = 2,6, B) x = —3,4.
145. Haofpasure cxemaruyeck rpadms (QyHRIAN

8) y=x; ) v = x%

6) y=x"; r) o=x".

1468. B xaxux KOOpDAHHATHBIX YeTBEepPTHX
pacnonoxen rpaduk byEKImnm
a)y=x% 6 gp=x"*%

147, Tlonsayack pucyERoM 38 nan 40, Bhi-

ACHHTE, CHOABKO pelleHHil HMeeT
VpaBHEHHE!

a) &' = 2 B) x° = -3;
6) x* =0 r) x* = -17.
148. Ha pucynke 41 wuszolpaskén rpadur
dyaknun y = x'. Hafigure no rpadm-
KY SHAYEHHA ¥, OPH KOTODRIX:
n) y=5; 6) v = 3,6; B) y = 8.
149, Iloasavacs rpadmaxom (em. pue. 41),
pempTe ypaRHeHne:

a) x' = 6; 6) x' = 8.,5.
150, Pemmre rpadatuecky ypaBHeHHE:
a) x° - 2; 6) 2% = 4; 8) x® = -5.

151. Vrammure warkoe-aubyaL BHANCHHE apry-
MEHTH, TPH KOTOPOM 3HaueHHe gy K

y=x" Goasme, wen 2% 10% 10'%:; 10'%

152, Vramure rkaxoe-Hnbyas snauenwe ap-
rymMeHETa, OpH KOTOPOM SHAYeHHe
d}ynnnnuzgwx“ Menbie, wem —3°;

-10% -10"".
§ 4. CrenenHas yHKUWR, KOpeHE N-it CTerneun 53
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153. @yuruus sagass Gopuyaoli f(x) = x*. Briuucaure DasHOOTH
fl1) — f(0), f(2) - f(1), f(3) — f(2). Cpasanre noay4eHHBIE pe-
BYJALTATHL.

154, Barpaaute dopMynol aaBHCHMOCTE Macckl m (T) AepesarHoro xkyba
or aauns x (cM) ero pebpa, ecniH HaBecTHO, 4ro Kyh, pebpo Ko-
Toporo 10 cm, ameer maccy 700 r. IoerpofitTe rpapux sTol 3aBH-
cumoctu. Homsayaes rpaduxom, mafimare:

a) maccy Kybu, pebpo wxoroporo pamsHOo 2 cm; D oM
6) pebpo rvba, Macea koroporo pasaa 30 r: 100 r.

n

155. Hcnonbaya rpadmk GyEKIER y = ¥°, PeIIHTEe ypABHEHHE:
a) ¥ =x+ 1; 6) x* = 2x; B) x' =2x + 1.
156. ¥upoctute BmpasenHe;
e L A 4P -49 1 gx¥T
i SR T 2049 4 r14x 42 -10x
157. [punagnesxuT I8 Tpaduky QYEKOHE y = Jr Touka A(l144; 12)?
B(169; —13)? C{—100: 10)?

)

9. KopeHb n-it creneHu

HanmomMaaM, 9T0 KBAAPATHRIM KOPHEM N3 YHCIA ¢ HAIEBARTCH TA-
KOe 9HCH0, KBAJAPAT KOTOPOro pased 4, ABANOMAYHO OIpefefdAercs Ko-
pefib M0bol HATYPAIBHOH CTENEeHHw .

|
Kopraem n-ii crenesms ®3 wmelia @ HadLIBAETCH TAKOE YHONID,
n-f CTENeHL KOTOPOro PaBHa d.

 —— — o a, — - — =F - - —_

Hanpumep, woprem naToll creness wa 32 apaserca uucao 2, Tar
wor 2° = 82; kopmem uerméproll cremenn ns 81 sanmeres wamzoe ua
qpeen 3 # —3, tar kax 3' = 81 1 (-3)' = 81. Kopens nropoit cremenn
NPHEATO HAILIBATL KBAAPATHRIM KOPHEM, a KOpeHb Tperhell cTenesn —
KYOUYecKiM KOpHEM.

Pacemorpam crenennyio QyaERH y = 3" ¢ HEYETHRIM DOKAIATE-
nem n (pue. 42). ILna moforo Sucis @ cVIDECcTEVET eARHCTBeHHOE 3H8-
YeHHe X, N-A CTellfeH:E EKOTOPOTD DABHaS d. Jro dHAYMeHHE ABJIAETCA KOp-
Hem n-if crenenn wa a. Jlas sanuMcl KODHE HeuYéTHOW CTemeHd N H3

qHena @ wenoakayvior ofosnausnne QE (uprawr: «Kopeds n-it crenenn
ue as), UMeao 1 HAGLBAWT NOKAIWMENEM KOPHR, BLIDANKEHHE, CTOs-
miee NoJ SHAKOM KOPHA, — ROGKOPEHMHBLIM BbPUNCEHUEM.

[Ipueeném npamMeps.

m KpanpaTHHHan yHiumna
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¥=x"
n-\geqér.
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Banues Y125 oauauser kybGugeckmil wopens us 125. Ha onpenene-

HHS KODHA ciexyer, 4ro Y125 = 5, rax xax 5° = 125. Banmes {-128
O3HATAET KOPEHL ceAsMoil crenenn ua —128. Tax kar —128 = (-2)7, 7o

J-128 = —2.

Pacemorpum Teneph CTeNeHHEVH QVERNNID Y = x" ¢ Y8THEIM ITOKA-
sarenem n (pme. 43). Ilpm mobom a > 0 cymecTBywT ABA IPOTHBOIG-
JOMHBIY 3HAYEHMA X, A8 CTENeHE KOTOPLIX paeHa a. llpw a = 0 Ta-
Koe uuchao oado (unecaoe 0), opu a < 0 raxex uucen "er. dpyramu
CHOBAMH, ecJH n — uYérHOe gucao # a > {), 1o eymecrayer ABa KopHS#
n-fl CTENeHHd Ha 4, JTH KOPHHE 4BAAKTCS DPOTHRONOMOMHHIMN 9HCIHR-
MHE. Ecmu a = 0, 1o kopeHs n-i crened® H3 @ pased Hyaw. Ecaw a < ()
H n — 4YfTHOe 4YHCAO, TO KOPHA #-ii CTENeHEM H3 g He CVIIecTBYer.

B cayuae wéTHOTO N SHAKOM Ya obossasaior HeoTpATATenbHbIl Ko~
peas n-d crenenH B3 g. OTpEnATENBHEE XopeHEb n-H CreneHd W3 4

(npr o > 0) sanuckeaior Tax: —Ja. Bupasmenne ofa UpH YETHOM /1 H
a < () He HMeeT CMLICIA.

Hanpumep., sanuck Y64 osHavaer HeOTPHIATONEHLIE KODEHE MISCTOH

crenesn 13 64. Hueem §/64 = 2, Tax Kax 2 — HeOTPHIATENBHOE WHC-
a0 u 2% = 64.

Femm n = 2, 70 NOKasaTe b KOPHA HE OHIIETCH.
Hrax,

GO 7 — HEUETHOS THCAC, TO BLIpamteHne ﬂf? HMeeT CMRICA PN Jrobom a;

eciii 1 — YETHOS QHUCI0, mampm@mmcmmmupn az= 0,
M3 onpemenesns KOPHA n-i CTONEHH CHEIVET, YTO NPH BCEX IHAME-

HUAX @, OPH KOTOPHIX BEIpAKeHTEe Ya MMeer cMbicj, BEpHO pPaABEHCTBO

(¥a) = a.
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Ba:pa_:!ﬂeuue ﬂE opu @ 2 0 umMeer CMBICH KAK HpH 98THOM, Tayk M
npR HeYeTHOM 7, ¥ IHAYeHHEe aToro BREIDAMEHNA HAEBIHCTCH HeOTDHILA
TellbHbIM HHCcA0M. Ero HASHIBAIOT GPUEMEMUNECKUM KOPHEM n-i cme-
nesu us a.

Onpepenexme. ApumpMeTHUECKMM KODieM fi-il cTeneHH Ha |
HEOTPHUATENRHOI) THCAA @ HABBIBAETCH HEOTPHIATENLHOe YHe- |
J0; 0-A CTENeHb KOTODOTD DABHA 4.

Kopens meuérrOl cTeneHn H3 OTPHOATENRHOTO YHCIA MOMKHO BIDA-
3uTH Yepes apuMeTHYecKuil kopens., Hampuwmep, §-8 — —%’E TAK KAK

Y8 =-2u-Y8=-2

Boobme opr moloM HeYETHOM N M NOAOIKHTENRHOM g BEDHO pPaBeH-

¢rso Y—a = -Wa.

Bul 3naere, 4TO A8 HAXOMJEHHA ¢ NOMOUILI0 KaibKyIHTOpA NpH-
BIMREHHOND JHAYSHEAS KBATDATHOTD KOPHS HCOONEIVETeN cHellmaTLaas

KAABMINA . Ilna ropEe#d n-i erememm, rae 7 > 2, nonodHeX HIBBWIT

HET. HPH HAXOHJIEeHHH HKODHSHA f-f cTemeHH U3 NOIEATEALHOTO THE-
IIE @ HCOOIB3VeTCH OPHHATOE B MATEMATHHEE OPEICTABASHHE BRIDAHES-

HHA 5‘.1{.:.;, rae @ = 0, B BUAe CcTENeHH YHCAA @ € APODHLIM TOKAIATEIEM.

Ilo onpegenennio, ecmm a > 0 M N — HATYPAJABHOE SHCAO, DOJgbmes 1,
1

cunrawor, aro Ya = a”.
Kopess n-ii creneEw M3 OOJO0MEHTENRHOTD THCHA HAXOLAT ¢ oo0-

MOIIBI0 KAJAbKY/IATOPA, HCOONBEYH KJIABHIIH [E w [1/x}, mepsas na

KOTOPLIX 0D03HAYAET CTeNeHkL, a8 Bropas — uncao, ofparsoe x.
HpﬂI’pﬂHMﬂ BRIMHCAEHNA KODHSA n-# crenesy M3 NONOMHTEINEHOTD
YHCHA O BEITIATHT TAK:

[e] ] [n] [/#] [=]

Hanpumep, urobn maiiTH QIE, HAAOD BEIIOAHATE TAKYI DOCIHEXOBA-

TENLHOCTE AeHeTRI:
(5] [v] [3] =]

B peayarrare moayuus, 49710 5 = 1,7099....
Ina roro 4Tobst HANTH ¢ DOMOULAK KANREVIATODA 3HAYEHUE HRIDa-

IEEHIA ﬂd—ﬁ ¢ TouHocTe o 0,01, mafigéM cEATAIA ::{E-_ﬂ
[50] =]
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Orpyrnaa peayawrar go 0,01, nonyamm, €910 En'?i_ﬁ = 2,19. Orcwoaa
HaxomgEM, ute y-50 =350 = —2,19.

YnpaxHexus
158. Hoxamure, 910
" " 1
a) HHeI0 % #CThH apHpMeTHYECKHH KOPEHDb HeTHEPTOil cTeneHH Ha 1w

0) uncno 3 ecTs apmpMeTHUecKHi KyDRdYecKnil Kopens ma 27T;

8) gueno —2 He apngercH apuMETHYECKHM KODHeEM HeTBEpTOi
crenean nas 16; .

) gmcno 0,1 He ABaAeTcAE apHMeTHYECKHM KOPHEM IATOH CTeme-
Hr ua 0,0001.

159. [lokamnTe, WTO BEPHO PaBeHOTBO:
&) /361 = 19; 1) gd2 -2, ) |T— 443 =2 J3;
6) 3348 = 7; o)W1 =1 3) 9 — 445 =5 - 2.
E ,|:: ::E_H FEE

B) “% " %: e) {0 = o FEEEEEE

160. Hatlinwre aHaueHEHe BREIPDAMEHUHA!
a) ’J]E ¥ r) _;; i

a
) "1 ; e) “\{3_3.

161. Bemucanre:

a) Y512; r) ¥-243;
6)Y1331; 1) Yaars

G4
8) §0; e) ¥a5g -
162. Ha pucyare 44 pnas rpadmy QyHKIAR

y = x*, C nomompsm storo rpaduxa
HAMITe:

a)¥6; e ¥-4; = Y2: i

4

163, Henonssya rpapuk pyEROMN y = x
(em. pume. 41), mafnnre:

a) ¥2; o6 ¥5; 8) 8. Puc. 44
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164. Mpruagnexur an rpadury dyaxmon y — Yx touxa E(81; 3)7
F(B1; —3)7 K(-16; -2)? L(0,0001; 0,1)?

165. llpusagaexuar au rpahury (QYHERIHHE [ = “\G roura A(8; 2)7
B(216; 6)? C(27; -3)7 D(—125; -5)?

166. Yramure ABa DOCTeNOBATENLHBIX HENBIX SHCIA, MeMXKAY KOTODHI-
MH BaKJA0YeH0 THEIO:

a) ¥3,5; 6) ¥20; s) o; r) 452.

167. Umeer i@ cMBICH BRIPRIKeHHE:

a) ¥-8; r) Eﬁ-—ﬂ_}a; w) §(-5)°;
6) {~0.28; w Y2, a) W3y,
8) ¥-5; e) W=7 a) "Y(-8)" .

168, Halixure agaduenne BhIpaKeHns:

u) Y32 r) -4327;
6) U-1; 1) Y32 + y-8,;
8) -2481; e) 4625 — ¥125.

169. Bupasure gopens n-if CTeNeHH W3 OTPHIATENLHOPO YHCAA Yepes
apudveriveckiil Kopens ToM Me cTencHH:

a) ¥=31; 6) ¥-17; ) -2 r) {-6.
170. Barancnnre:

a) m; ) —5416; n) 3Y(-1*;

6) Yo; r) -34-64; e) —8.144.
171, Haligare sHaYesne Beipastenns:

a) (V10)% 8) (-¥12)% a) (3-8)%

&) (¥5)% r) (2¥-2)% e) (-2v3)".
172. Beruncnure:

a) (47" 8) (243)% n) (—-1-28)7;

6) (1-3)% o) (-332)% e) (3Y8)°.

173. Ilpn xaKux IHASICHWAX 4 BEPHO DABEHCTBO!

a) J.-::_?=a: ﬁ}%’ﬂ—‘=—ﬂ; B) QJ{::_"’- a?
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Pwe. 45

174. Ha pueyere 45 maobpamén rpadur dyisnums y = ¥x.
HaiianTe, HCHONL3ya HTOT rpafimk:

a) 40,5 6) ¥4; s) ¥-2; r) ¥6.

175. TloneayfAchk KATBKYISTOPOM, HANAHTE ¢ TONHOCTHIO Ao 0,1:
a) ¥7; 6) ¥20; s) 430 ; r) §-48.

176, Haitagure ¢ TounocTsio go 0,01 apauenHe BRIpAMEHHS, NOJIEIVACE
KANBKYITATOPOM:

a) ¥10; &) 438 ; s) Y18 ; v) ¥80.
177. Tlocrpoiite Tpadus HyEKDNN;

a) y=(x — 2)% E}y=—%xa+ﬁ; B) y = 2x° + 5x.
178. Pemnure ypapHeHHEe:
*xr 8 14 .
V3275 Arpge-10°
[ 1 17 -
B gy-st a7t 29" + 11y — 21 0
179, Yopoorure BLIpareHwe
[_ a-5 lﬂa.—m] _ 83a-18
@ —-Ga+25 a°+125 ) 2a°-10a+50"
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KoHTpOonbHbele BONPOCH W 3aAaHuA

Kakyio hyHKUMIO HA3LIBAIOT CTENeHHOW dyHKLMER © HaTypanbHbIM
nokasarenem?

ChopmynupyilTe CBOMCTEA CTENeHHOR QYHKUMK C YBTHRIM NoKasa-
TeneM. NokaxuTe CXEMaTUYECKW, KaK BeITNAOWMT rpadvk 3ToR (yHK-
LAan.

CdopmynupyiiTe CBORCTBA CTENEHHOR DYHKUMY C HeY&THBIM Noka-
aarenem n. MNokaxute cxemartM4eckn, Kak BLIFrNAQWMT rpaduk 3Toi
GVHELW npu e > 1.

Haite onpepenesve KOpHA n-M CTENEHW.

daa mex, kmo xouvem nHamv Goablue

10. ApobHo-nuHenHas yHkumus u eé rpadpumk

Bawm #asecTHH csoficTsa B rpadur gYHROHE y = % npn k> 0. Orue-

THM €Ilé OfHO CBOHCTBO aToH (PYHRIHH M ocobeHHOCTHL eé rpaduka.
IIpu HeorpanmEeEHOM BOSDACTAHAHN NOJOMKHTENBHLEIX 3HAYEHHA ap-
I'YMEHTA SHaYeHHS (YHKIHHN, OCTABAHCH MONOMHTEALHBIMY, VORIBAIOT
U CTPpeMATCH K HYMO, T. e. ecaw x> 0 1 x — +2%0, vo y — 0. Ananorny-
Ho ecom x < 0w x — —20, vo y— 0. Ha rpadure aro croiicTBo nposin-
IAETCHA B TOM, 4TO TOYKM rpaduka 0o Mepe UX vianeHnus B DecKoHeY-
HOCTE (T. £. OpH X —* +00 MAN X — —00) HeOTPAHHYCEHHO TPHBITHRAKTES
k ocu x. I'oBopsar, aro ocs x, 7. e. npaman y = 0, asanerca acumnmo-

maoit rpadEEa GYEKIAR gy - ‘E’ apu k= 0.

Boobme acumororoll KpuBofl HASKIBAETCH NPAMAH, K ROTOpO#l npH-
ONHEATEA KaK yrogHo GAMSKO TOYKH KPHBOH 0 Mepe WX VIANeHHSR
B 0ECKOHEMHOCTh.

I'msnep6onaa y =% upu i= 0 nameer enté OgHY ACHMOTOTY — OCH U,

T. &, npamyw ¥ = (. Herpyino nousrs, aro runepbona y = % opu k=<0

TaKHe AMeST Be arHMIOTOTHEL — OCB X H OCBh IJf.

Tenmeps MBI NO3HAKOMHMOE ¢ gpofHO-IHHEAHBIMH (QVEHIHSME.
Mpumepami Tﬂ.‘lﬂij‘ hyHEIHE MOTYT CAVIEHTE DYHKRINH, JagaBacMBie

AT o

dopMynamMu ¥ = ﬁ. y= %* = :2—:1 lpassie wacTH aTHX
dopMyn — ApofH, ¥ KOTODPBIX SHCINTEI: — MHOPOYIeH Hepeoil creme-
HH HIH YHCIO, OTIHYHOS OT HYIH, A SHAMBHATENL — MHOTOYIPH
nepeoif creneny. Takwe QyHRIHEE HASKBAIOT JPOOHO-MUHEUHMMU By
HuamMU.
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Boobme apobtro-smuelinoll dyvakiuell saskbsaercs VHERIAA, KOTO-
ax + b
DYH MOMCHO 380aTh (hopMynoll suan y = :;—w. rje x — nepeMeHusad,
a, b, ¢ m d — mpomasonbEBIe YmHcaa, upEtém ¢ # 0 1 ad - be= 0,
Orpaupgenue, uto ¢ = 0 ® ad — be = 0, eyvmecreenno, Eeaw ¢ = 0,
TO Mbl TOAYYRAM THHeHHEYVI dvERLNK, & opi ad — be = 0 — coxpaTi-

MY Apobb, JHAYEHWE KOTOPOI pasHO %. T. 8. NOJAVYHM KOHCTAHTY.

Bur auaere, uro rpadpuk dyEROER ¥ = f(x) + n MOMHO HOAYHRTL U3
rpadpuka dyurIun y = f(x) ¢ NOMOOIBH NapaJieNbHONs MNepeHocH
(capura) sooas ocH y HE N efHHHIN BEePX, ecan n > 0, wan Ha —n egu-
HHL, BHME, ecaw n < 0. Ipadur dyaxmmm y = f(x —m) momxuo oosay-
UHTE M3 rpadua dyvERmEE ¥ = f(x) ¢ DoMOmLK COBHPE BAOKE OCH X
Ha m ejMHHIL, BNpaso, ecan m > (), #IH Ba —mM eIMHHIL BJIEBO, ECIH
m= 0,

Moxamem, uro rpadguroM apobao-mueeiiHol (VEKIHE ABISETCH

runepbona, KOTOPYIO MOMHO HONYYHTE H3 THOepGOIH gy - -'; e To-

MOIIEID TMaAPAAIe/bHLIX MCPEHOCOR BAOAL KOODAHHSTHRE oceit. [Tpomm-
AWCTPHPYEM 3T0 Ha UPHUMepax NOCTROEHHA TPAQHHOBR HOHKDETHLIX
OpofEO-THHeHEREN QDYVHKIHE,

MNpumep 1. llocTpoum rpaduk GyExom y = %
2x+ 4
P llas sroro swigemam w3 Apodw T =7 MEJNYI0 H4CTh, TPeICTABHE

k
n x
aApods B BALE 7T+ -
Hmreem

21-I-4_2r—2+ﬁ_2{x—lll+ﬂ_2+ f
x~1 -~ x=1 = =1 o |

daecs k=6, m=1, n=2,
I'padur dysroum y = .:{-i T+ 2 MOXHO NOAYYHTs M3 rpaduka

i
PYVHREIHH Y =3 € NOMOIMbLE JABYX MNAPAJNJEILHLIX TEePeHOCOR:

CcABHrE THOepDOabl ¥ =% Ha 1 egpBEHIY BUPABO BOOIE OCH X M

]
CABMIE HONYHEHAOro rpaduka y = ——7 Ha 2 eNHUHHIL BBEPX B
HaupasneEdd ocH y. [lpu srom npeofpasoBapui CABHHVTCH M
ACHMIOTOTHE THIEpPOOMR! i = %: OCh X IepedferT B npAMyo y = 2, a
OCh Iy — B npaMysm x = 1,
,I[.TL!{ DOCTPoeHAR rpadEKa AUHEHOH (PYHKIHE DOCTYONM TAK: Tpo-
BEEM B HKOODAMHATHOH [IAOCKOCTH OYVHETHPOM HCHMIOTOTEHL:

npaMyo x = 1 u npamyo y = 2. Tark Kak runepfola coCTOUT Ha
ABYX BeTEEH, TO [JH DOCTPOEHHS BTHX BETHEell COCTABHM JRe

Ilna TexX; K10 xoMeT adats Donbue 61



1]} I i
|
T =
& |
+ A |
ﬁ- o b |
4
. 1 - -
EESES Sane
2
- 1
= 'l .
~5(-4|-3| -2 -10h11-2-1-8-L4 156 X
\; 1
A L]
ITKIZA T
\I 5 ‘
— A !
.l “1.":4" '|

Fuc, 46

rabnuns; oy ana x < 1, apyryw ans x > 1.

5|-3|-2|-1] o x| 2|3|4a]|s
1 (o5 0 [-1]-4 v | 8|5 4|35

OtMeTns B KOOPAWHATHOH ILUIOCKOCTH TOYKH, KOODAHHATH KOTO-
PHEIX VEASEHL! B neproit rabamme, W coeaMEHB HX NJABHOH Henpe-
pPhIBHOH JHHHeil, NoNyYMM OIHY BeTBb rHOepGoIL. AHANOIHAYHO,
HCONONLAYA BTOPYIO TabANIYy, NOJYYHM BTODYID BerBb IHnepboisl.

I'padpux dpyarumn y = % naobpasién Ha pucyHre 46, <

2x -1
HDpumep 2. Ilocrpoum rpadur QyHKIHE § = -%.

Zx—1
p Tak e Xag @ B Opumepe 1, BEleTdEM H3 ApobH —— 7 Teaye

HACTh, T. . Openctasum Apods B BHAE 71+ — . Hmeem
2x—-1 2x+2-3  Hx+1)-3 = a
x+1  x+1  x+1 __[2 :r+1]_ =2+ 1.

B aroM caydae k=3, m= -1, n=-2.

KeagpatiHas QyHKUWH
ja—m



I'padur dynrnun y =%‘ 2 MOAtHO UOIYHHTL Ha rpadmea
dyEROAE ¥ =% ¢ ODOMOIMIBI) ABYX HAPANNENLHBX DEePeHOCOB:
cEAra ragepbons y =% Ha 1 eAMHEWENY BIeBO H COBHTE rpadmHka
thyaKIMY y = -;;-:E—l Ha 2 eguEEnsl BEH3, IIpm sTOM acHMOTOTAMA

rEOephHOaED y=xaﬁ—2 CTAHYT OpaMEe y = -2 1 x = -1,

Hanee moecrymus rak. [poseném B KOOPAHHATHON MAOCKOCTH
OVHRETHPOM ACHMITOTH § = —2 80 x = —1. Cocrasnm jsBe ‘rTaboHmnb:
OMHY ana x < -1, apyryio gns x> —1.

x| 6|-4|-8]|-2 x| o] 1] 2]s
y |-26] -3 |-85] -5 y | 1 [-0,5] -1 [-1.5

OrMerws B KOOPAMHATHOI ILTOCKOCTH TOYKH, KOOPAHHATEI KOTO-
PREIX MOMEMEeHH B Neproidl Tafmune, W COSMWHWB WX NaapHO He-
npephieHoil auHWel, noayuaM ogHY BeTBL rEnepfonm. Henoasasys
BTOpyw Tabauily, noay4umM BTOPY0 BeTBb runepbonsl. I'padmk

2x—=1 .
(pyHEIHE Y =%T usobpandn Ha pHcyHKe 47, <

B npamepax 1 B 2 M ycranoBHAM, 4TO rpadHKOM Kamaol H3

- 2x+4 2x-1
byHRmER y = —S—7 W Y= -7 SBILeTCH THOE » H OOKA3HIH
oauA 13 cnocoboe nocrpoedus rpaduxos arux ymrail.
I B AR NE LT
| i 1 -
] | =
A 5/
i 1 5
- é s >
-6{-5|-4|-8|-2[-1 wﬂé-:-'}-q~2——3——d——5 E:
e e — =f
_':""--. - f — 1
| TS ™ 1
| ol
: 4
| 4 = 1]
i u i T
Puc, 47
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Mn:fgu AoxasarTe, ugro nobyw  gpobo-ausEeliayo  dyaERmD
ox
Yy = o5 MOMHO IDEACTABUTL B BHJe y = 3 + 1.

—-m
Taxum obpazoM, rpadmroM ApobHO-THHeHHOH (QYHKINH SBAACTCH
&
runepfona, KOTOPYI MOMHO OONVYHTE U3 rAanepbosias y=7 ¢ no-
MOIIBIO JABYVX NMADELIENbHEIX IEPEHOCOR,

YnpaxXHeHua

180, ¥ramure acHMOTOTE IEOepOOLL:
10 )
By=5-5-2 Oy=z—&

181, [locrpoiite rpadmk dymrmmn:

182 Haitgure acuMmrorTst rumepbons:
x+8 x -8
&}ygx—2= IE"E‘}‘£'|r=‘-..1:+-"l'

183 [Tokamure cxeMaTHYecKN, Kak pacnogosked rpadbux byermEn
Y=35—m T 0. HE k<0, ecm:

a)m>0, n<=0; 6y m=0, n>0.

S— dx—2

184 IMocTpoiite rpaduk dyEkmun y = 5 . Haligure synmn dysxnmm
W TPOMEEYTKH 3HAKOIOCTOSHCTEE.

185. Yramure (hyERUEN, rpaduKaMi KOTODHIX ABIAKTCH THIepbOIIHL

15 8x—Dh 37+ x _ 8x—-40
Ly=33 2Z¥y-"%n y=w-z LV mm
2r+h

186. NoxamaTe, 910 rpapuxy GyHsngn y = + -3 UPHEANJEIRAT JHIIH

OBe TOYKH, V KOTOpuXx u aficmmcea B OpAHHATA — HATYVDAIBHLIE
ypeaa, Hallanre KoOpIMEATEL aTHX TOUEK.

- 8
187. Hajinure Bee Toukm rpabuxa dysxnmm y=———
afcricea W OPOHHATA ABARIOTCH UEeNLIMH SHCIAMH,

¥ KOTOpPBIX ®
e 4
[188. Pemmure rpatiavecKy ypaBHenBe :_-:E" =x— 3.

(189 Ilocrpoiite rpapux dyaxoun £(x) = ,x_ﬁﬂ

PeurmnTe vpasHeHues:
a) #x) = 3; 6) g(x) = 63 B) glx) = -2.

—

FEEER KeanpatvdaHan HyHKUWA



11. CteneHb C paunoHaNbHbIM MokKasarenem
1

B 1. 9 ropopuiiock, UTO Beipaxenue a', rae a > 0 1 n — HaTypamb-

HOP THCA0, 0D0IHAUAST ﬁE . Teneps paceMOTDHM, KAKOH CMBLI(J HMEET BhI-

o I
paxenue a’, Toe g — DONOMHTeNbH0e THCA0, — — ApobHOS SHCIO,

| Onpeanenenne, Ecam a — OoN0RATENbHOE YHCNO,

| {4
| npobmoe umcao (m — nenoe, n — HATYPLILHOE), TO a4 =

- = = = —-— e —_— — i
— 1 = B —r— - =

Ilo onpegeaeHHK) HMEEM
13
3 12 = 13 L 4
= 1 .. 1410 ! 1 = Tt =
0,7% = §0,7% B ~{3] 3 , 50 =5% =357,
Crenens ¢ OCHOBAHHEM, DABHEIM HYAW, ONPeigifercd TOARKO OIS
MOM0MHTEABHOTD gpofHOID TORAIATEIA:

: emm% — pgpofHoe DOMOMCHTENLHOE YHCIO (m H 1 — HAaTY-

paiEHEBIR), TO 0* =0,

1 1
He pacemaTpuBaercs. Taxue Beipascenus, xar (-2)4, (-8) 3, 0 %, ne
HMEHT CMBEICTA.

HasecTanle HaM cBOHETEA CTeleHEH € HelbiM IOKASATENEM CIpDABEITH-
Bhi M JUIf CTeNeHH ¢ Oo0biM panHOHAILHEIM NoKasatenem. C mx nora-
SATEALCTBOM BhI OZHAKOMHTECE B CTAPIIMX KJaaccax. [lepeumcnum artm
CROHCTBA.

Jlns oTpHOATENLHBIX OCHOBAKNH CTeneHs ¢ ApoDHBIM HOKAJATENEM
&

— P ——— - e = T

, Ona moBoro a > 0 1 nobex panHOHANBHEIX THCEI p H (@

a’a? = a®"", (1)
a": g¥= gt " (2)
(af)? = a*. (3)
| Haa mwobuix @ >0 1 b > 0 u moboro panHOHANLHONO THCIA D)
(abY = a®b", (4)
)
&5 ®

Ond tex, KTO X04eT aHars Donklwe
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PaccmoTpEm npumepsi, B KOTOPRIX HCHOABAYIOTCH TOMASCTREHHBLIC

npeofipasoBaRNA BLEIDAKEHUIT, CONEDMANMMN CTOHEHH ¢ ApOGHEIMHM NOKa-
SATEIHMH.

Ilpamep 1, Haligém ssauesse BRIpAMKEHHS
L LA |
(x* —6)° —12x%(x * —1) opu x = 12,25.

P [IpessapuTesHO YIPOCTHM 5T0 BLIPAMEHHE:
1 o 1 1 X 1 L
(2t —6) —12x%(x * -1)=2a% -12x' + 36— 12x" + 12 x' = % + 24,
|

IopgcrapuM B BRIpacenHe x° + 24 napHoe sHAYEeHHEe X H BRIIOJ-
HHM BhEIMHCISHHHAD

1 1 1
x2 +24=(12,25) + 24 =(3,5°) + 24 =3,6 +24 = 27,5, <

3 L
Tpumep 2. Coxkparum xpods ﬂ
IE + E.r;

P Paznomum Ha MHOMHTEAN YHCIHTENbL M 3HAMeHaTens gpobm. Ilo-

JIYHHM

I C 1 1

st-25at _ xlx¥-28) (-S4 G . g
1 1 1 L ’

P e 2t (xt '+ 5) P o]

190, [TpencrassTe crenens ¢ APOBHEIM NOKABATENEM B BHLe KODHS:
L 3
a) 3’::; 5%, 0,2%°, T
2
6) x4, a'®, H08, o5,
i a 1
B) 5a®, ax®, —b ", (2b);
2 2 z a i 2
r) (x—y)', x* —yt, 3(a + b)', 4a ' + ax?,

LLB_L,] Mpescranere apudmMmeriyeckiall KOpesEh 8 BHLe CTeNedH ¢ ApobHbIM
NORKAa3aTeJIeM:

a) J1.3; a) v'.(g': Yy w6
o oid]s ods  ate-w
X

KeagpatuHas gyHEWa
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192 Hailiynre IEAYCHNE BRIPAMKEHHA:

1 3 E =
a) 27%; B) 0,16%; o) 5325 =) 6-87%
i 1 =1
@) 25 %; r) 0,647 e) —64%; 3) 70,04 2,
(193] Ilpescraspre B BHE CTeNeHN ¢ PATHOHATLHEIM OOKASATENEM:
Lt 1 1 A 1.4
a) eted; r)d’d®; K)=F 12 %; ®) (a®)?;
4 13 [ i g
6) b 2h7: I o a) m® 1 m®; a) (e *)%
2 1 5 1 L1 £
8) a*a’; e)y’ sy w) (b* )P M) (p") °.
194] Vnpoerure BeIpazKeHHEe:
.3 a
a) (@™ -a®®;  B) ala )
4 i | 2
6) (x*) - 2! 1) (@) V(e ¥)M,

[195] Brrameanre:

PR
a)10° +10 * -10™;  g) 3-9" . ¥f3;
1 2 S 5 ¢ 1
G) 4" - 23 -8V, r) 8¢ -16° - ¥4,
196. Ilpexcrassre:

a) B Buge kaaapata (x > 0) x° x°

L
.t:“.x s x"
E}nme:wﬁn{y}{]}:y.y'.y.y“.y'" oy
Coxparare apois:

1 11

3+ 3¢ %=y e+ 2% +d
ﬂ'] _l ¥ B} l 1_: A] c=-d :
gt A |
10 = "
6) T T EE5; &) g "'%;
10 — 102 b2 m® —min’

198] Hamumure dopmyny, BuPasRapOMIVI0 JaBUCAMOCTL MEXAY Tepe-
MEHHBIMHE 4 W U, eCIH:
2 s
a)u=4%+1, u=r“+1

1
6) u=(t +2}4 v=(2-".

Ins Tex, XTO X04eT aHath Oonble | 67



da

199, Moxamure, wro ecau b — == ma >0, To BEPHO pABEHCTBO

202.

. JlnnHa NpPAMOVIOILEAKA ABCD B

1 1

fa by +la-8)7
Il I-=

(a+ b)Y —(a-b)?

2.

HononuutensbHble ynpaxHeHns K rnase |

K naparpadcgy 1

. Hafinure ofnacts onpenenesns QyHKmmm:

1 1
a}y=ﬁ;+m; E]y=a‘r;—\|l.1‘-—4; n}y=l+£_
x

Q

(puc. 48) papua 10 cm, a mapEEa —
7 em. Orpesox MN nepegsuraeres or
orpeska AD no orpearka BC, ocTaBAACH
napaiiensiniyv orpesxy AD, [Mnomans M| N
Y (em?) JUKPAIIEHHOR €YACTH eCTh
thvERIINA pacerosinas x (eM) oT Tou-

®E D go tourr N. 3agairre dyverdmo A D
y = flx) dopmynoit, Haiigare obaacrs

apAdeHnil aToil QVHERIMA. Puc. 48

B passolegpeniom TpevronbHWUKE

ABC ocnosanwe AC pasEo 6 cM, a Goxopas cropona — O cm. Kos-
Ol OOSBHMAEHOI OTPEIKA, NAPAMIeIBHOTD OCHOBAHNIO, JIEHAT HA
boxossx cToponax. Ero anmua pasma y (¢M), a pacoTosHNE OT Bep-
mMHe — x (em). Bagafive gopmyaoit ¥ wkax pyarmo or x. Hail-
gure obnacTs dHEAYERHH 910l yHRIHR,

1 m
. HICILH A H By = .
Oyaxuna sagasa popmynol i 7" e lMepeceraer aun eé rpadukr

ock X7 ook y? B KaKMX KOOPAMHATHBIX YeTBEPTHX DPACHOJOMKEH
rpadr aToil (yHERIANT

204) Katep otnpasasercA oT mpucTaEu A M MAST BHA3 N0 peKe K

npucrarn B, ao woropoit 60 km. Tlocne apyxuacopoil cTOSHKE Ha
npueraEn B or soaspamacres ofparso. Paccroanme ! {gm),
npoiileHHOE KATEPOM OT OPHeTAHM A, aBHcHT oT Bpemenn f (1),
OTCHHTHIBASMOTO © MOMEHTA DTHPBBJIEEHH KATepa uz A Ao
moMenTa Bosppatenna. CobGcrsensas cropocTs Eatepa 16 wm/u,
CROpocTh Tedenus pexn 4 kM/u. 3apaiite ! kaxk QyERUMD o1
thopmymamu, nocrpoite rpadumk GyuKpa, onMmATe mo rpadiky
ed cpoficTBa B o0bAcHATe MX (hHIHYeCHHI CMBIC.

KsanparvyHan dyHKLus



205, Haueprure rpaduk kakoi-uubyas PVERIHHE, 0DIACTHIO ONpejene-
HUA KOTOpOH HBasercs npomesxyTor [—3; 4], a obaacThio sHAYEe-
mmii — npomesyrox [0; 6].

206. Hailgnre ayan dyHEDWH (echH OHH CYIIECTBYIOT):

2r+ 11 (5 3 -12
a) y = Im H 6) ¥ =g—o5=’ B Yy =—73—-

207. Hasectno, uro y = f(x) u y = g(x) — sospacraomue (yOneammue)
tpyaxoan. [loxamxure, uro GyERDEA @(x) = flx) + gx) asnsercs
BOSpacTaomed (yoneawome) PyERIHeH.

[208. Masecruo, wro y = f(x) — moapacrarouwas GYEKIHAA ¥ @ — HEKOTO-
poe upeno. [Mokamure, wro ypassen#e f(x) =a umeer me Gomee
OMHOTO KOPHH.

209, Perunre ypasuenne:
a) Jx + x% = 18; 6) ® + px = 6.

210. Kaxwe ua (pymKnul, sagasssx dop-
Mymamu y = x*, y = x* +5, y = 2x + b,
y=o y=-5 y=-x"-4, y=x,
y=£+l,y=x‘+:2+ﬁ.coxna- o 1 ¥

HAWT 3gak Ha nceilt obnacTi onpeje-
neEuA?

211] Ha pucynxe 49 msobpasxén rpaduk Pyc. 43

onmod M3 QvERDRE y = Je -1, Y=
=Jx +1, y =1 - x. Kakoii amenno?

212. Kaxoit ua Tpéx rpaduios, n300paKERHBIX Ha pHcyHKe 50, apas-
etTcs rpadpukomM GyERmMN y = |x — 2{?

213] Hoerpoiite rpadmk dysExmtn y = 32-[ W onmioure eé cuoiferna.
1. HJL 2. 3- y'Jl,
/
1+ 1 \ /
. ‘.f-, - = =
x ﬂ‘ 1 x 0

Puc. 50

2
(o

AononHuTensHele ynpasHesna x rnase | 69



K naparpady 2

214, HafigaTe KOPHH KBALDATHOTO TPEXTICHA:

a]éx‘“ +%x—2: B) —x" + 4x — 2%:

B3’ —zx—1: 1) 042" - x + 0.2,

215, Coeraspre KaKoi-gudyibh HBANPATHRIE TPEXYNeH, KOPHAMH KOTO-
poro ARAKIOTCH WHCAA:

a) -7 m 2; 6) 3-+2 1 3+42.

216. [lpu xaxoM aHavednn p Bupakerne 2px° — 2x — 2p — 3 cranosut-
cH KBAJPATHRIM TPEXWIEHOM, OJJHHM H3 KOPHEN KOTOPOrs ABjlAer-
cA aHcao Byns? Hafigure Apyroil KopeHb.

217. Hogamure, 9T0 KBAAPATHBIN TPEX®WIeH WMEET KOPHH, H HaHAIHTe
HX CyMMY ® IpoHIBefenne:

a) 2x* — 10x + 3; g) 0,52 + 6x + 1;
1

ﬁ]%x’-f—?x—ﬂ; r]—213+%:r+_—;;.

218. Haitgnre Tpéxunen Bajga x° + px + ¢, KOPHAMH KOTOPOTO SBAAIT-
C# He DPARHLIE HYJIO YHCOAa p U 4.

219, Iyers o u B — wopEn Tpéxunena x° + px + g, npuuém ofi =4 u
JE + Jﬁ = 3. Yemy pasasl a B B?

220. BrjjenuTe KBAAPAT ABYSIAEHA M3 KBAAPATHOIO TPEXWICHAS
a) 2x* — 3x + T; 8) 5x* — 3ux;
6) —-3x° + 4x - 1; r) —4x" + 8x.

221. [lokamare, 4T0 HBALPATHRIL TPeXUen:

a) —x* + 20x — 103 He UPHHEMAET NOJOMHTENLHLEIX JHAYeHHI;
6) 2 — 16x + 65 He NPUENMAET OTPHIATENLHLIX IHAMEHH.

222 Hajigwre ganboasiree HAH HAHMEHLIIES JHAYEHHEe KBEAJZPATHOIO
TPEXIIIeHA:

a) 3x* — 4x + B3 6) —3x* + 12x.

223, Cymma nosomwrensuux uncesd a # b panga 40. IIpn kakux sHa-
qermuax a w b ux nponssegenne Gyaer BanGombmIM?

224, Pasno:uTe HA MHOMHTENN KBAADATHEIN TPEXUJNeH:
a) 0,8x* - 19,8x — 5; ) 2’ + 22 - 2;
6) 8,6 — 3zx + 725 r) x* — 26 + 1.

225.| Buan, wro m — uesoe wHeno, HaligHTe Hejnle KOPHW TPEXUseHA
mx* + (m — 3)x — 3.

KeanpatiuHan yHKUWRA
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996) Buan, 4o KOMDOUIHEHTH KBAApATHOTO Tpéxunema (n — 3)x” +
+(n+ x4+ 9 — 2n — maTypankHbe YU, HAHANTE 3TOT TPEXUJIEH.

227, Coxparure apobsb:
2m” — 8 2 _

mn+ﬁm+31 mr_l—En—.'in:“.-E‘
228, BunonauTe feficTEHE:

ﬂ}it:— 3?.:_12 ; I'] 1'2+1ix+30l.\:1ﬁ,
4x’ - 8x -1 3x-16 " x-b

6 x-1 1-= . oyl 7 41
Ve 2 T Figrez’ NE ge-q z-1°

u iz 24 x-xt 10
pyfe—s® F-x-20. @ + e

x+a T—x 2-5x+32 x

K naparpady 3
229. Tlpn KAKOM 3HAYEHHH @ rpadur QyHKIUN ¥ = ax’ npoxXomnT Yepes
TOHKY: .
a) (5: -7 G (B9 ®[-k-1k  n@oo; 10y
230. Hocrpofite rpadux GyEKOEHN, 3ananHoil dopmynofi y = —0,25x°,
rae xe[-6; 2]. Kaxosm mamboapimes W HAHMEHBIISE IHAYEHHSA
aroit pyErIHAT

231. MMpy karux sHavennsx @ obaacrTeme sHavweHuHl QYHRIMW y = ax
Apngercs npomeskyror: a) [0; +e0); B) (—ooy 017

232. llowaxwre, uTo rpaduen dysxuui v = ax” B y = ax, rae a =0,
nepeceramTes B Toure (1; a). B karoi smé TouHe NepeceraloTedA
at rpadmrs?

233. Mapabony y = Tx* CARMHYIH BEEPX Ha D eIHHHIL U BJIeHO HA

8 eqmaAn. Ppaprrom Kaxoll QYHEKIMA ABIASTCA HOAYUYLHHAHS [1a-
pafiona?

4.| Kaxwe npeobpasoBaHRs HALD BHEIMONHHTH, YTOOR:
a) ma rpapuxka PyExoam y = z} HOAYIUTE rpafgErHE GyERDHE
g T 2
==X :P'i{-f _3]'1 Ij=2X +4-.
6) me rpadBKs QYHKOHH Yy = q'r;:. HoayuuThk rpaduen QyERITHT
y=—Jx, y=Jx+5, y=Jr-1?

235. [locrpofiTe 8 oaHOH KOODAMHATHON ILIOCKOCTH Tpadurn QyHEKIm
y={xE'l‘ y=|x_4!r H__'Lr_' 4?|_3.

E| [locrpofite rpadgue QVHERITHN:
a) flx) = |x* — 2xl; 6) flx) = x* - 2lx
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237. Nocrpoitre rpadm (pyskmmn:
_ x°
a) y = xlx|; 6) ¥ =7y

238. Ilpu wakux smavennax ¢ rpadme dyEsuau y = x° — 6x + ¢ pac-
LOIOMEH BRINE OPAMOE:

a) y=4; 6) y = -17

239. lIpn kakux spadennax b u ¢ pepmunod napaboas! y = x~ + bx + ¢
Anaerca Toura (6G; —12)7

240. HafinuTe aHauyeaHe 4, UPH KOTOPOM OCBID CHMMeTPHH TApabols!
y = ax® — 16x + 1 apnsercs npamas x = 4.

241. Ilpy KAKHX JHAMEHHAX d B ¢ KBAJIPATHYHAA QYHEIHA § = ax* + ¢
nMeer gyan?

242, Hatinnte aHavenus a @ b, npu woropux rpadmuk GyHEIAH
y = ax*® + bx — 18 npoxogur wepes Touxu M(1; 2) m N(2; 10).

243. Tloerpoiite rpadur GyHKUHEE B OOHINHTE €8 CBOHCTHA:

a) y=x"+2x-15; r) y = 6x — 2x%
6) ¥ =0,6x" — 3x + 4; n) y=(2x - THx + 1)
B) y = 4 - 0,5x% e) y = (2 - x)(x + 6).

244. Haiigure obnacTs sHavenHil QyHRITHN:
a) y-&x"-ﬂ.ﬁr +-1175: B) -—%-.r*-r— dx — 5,03
6) y = 2x"+ 1,2x + 2; r}va—ﬂxa—Er—‘i%.

245. Ilycre h (M) — BricoTa, HA KOTOpo#i Haxogures GpomesHL# ¢ sem-
JH BBepx mad, f (¢) — apema monéra maua. 3asucumMocTs h or f
puipamaercs Qopuynolt h = 24¢ — 4,9¢°. Karoii nmanbonbmeii
seicoThl goctur Mau? B kakoll npomeixyToK BpeMeHH OH NOAHH-
Mancs ¥ B waxkoil onyekanc#? “lepea ¢koapko cexyujy nocne Gpoe-
KA OH VOAN Ha seMn?

246. 3agaiire hopMmyaoll KARVIO-THH0 KBAODATHUHYI (YHKEILHD, KOTOpad:
a) B npomexyrke (—o0; —3] yOmBaer, a B npoMemyTie [—3; +00)
BOSPACTAET;

6) B npomexyrie (—2°; 6] moapacraer, a B npomemyTke [6; +00)
yvORIBAST.

247) Oynruns aamapa dopmynoit ¥ = x* + px + g. Hafiguwre saave-
HHAH p H {, BCAH H3BECTHO, qTO:
a) BEyan YHKOHEE — 4YHens 3 H 4,
B) rpadur dyERDEE nepecekasT ocn Koopauuar B rouxax (07 6)
o (2; 0);
B8) BauMeHbee apageRne, pasEoe 24, dynxnps TpEEEMaeT OpE
x = 6.

e——————

KranpatwyHas dyHELME
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K naparpady 4
248, Cpapanre:

a) 1,2°  1,2% 8) 0,3* u 0,3%
6) 3,4"" u 3,4'% r) (-2,1)* u (-2,1)%
249, OfnacEATE, NIOYEMY BEPHO HEPABEHCTBO:
a) 5'%0 > 41, 8) 1,5"" < 1,6%;
a 261 4 261
6) 0,87 < 0,80 ) (2] > (2],
250. Cpanuure SHAYeHNS cTelToHeil:
10 10, 4V B ”. 21 7.
a) 2% 1 81'% 0)(3) w (3] w8 amsl
10 420 )
508 1025 os u(} e 1250 u 36"
251, o gyaxomn f(x) = 7 1 g(x) = 2'°. Cpasunre ¢ nyném:
a) f(25) - f(12); B) f(0) - f(60); a) g(=9) - g(-17);

6) f(-30) - f(-20); r) g(17) — g(5); e) g(38) — g(0).
262, Toxamure, 9T0 NPH HATVPANBRHOM n:

a) ecam xe[0; 1], To x" "' < 2™

B) ecrm x e (1; +99), To x"* 1 > 2",
253. Haligure n, ecnn mapecTHo, 4To rpaduy ¢yeEkmEm y = x" npoxo-

AT Yepea TOURY:

a) A(2; B); B) B(3,5; 12,25); B) C(—3; B1); r) D(-2; —32).
254, Cymecreyer A8 TAKOe HATYDAJLHOE 3HAYEHHE 71, NPH KOTOPOM

rpapuk QYHKOHE § = X" HPOXOJHT Hepes TOuKy:

a) A(2; b); 6) B{-J'E; 81); B) C{—5H; 415} ) D{(—=7; —343)7
255. TMocrpoiire rpatdui ymripm:

a) y = ~-x"; ry=(x-2"+1; x) y=(x - 3)4
6 y=+-1; n) oy =-x4 8) y=(x-3) +2
B) ¥ = (x — 2)% e) y=x*-1;

256. Cronsio KOPHEH AMEePT VDABHCHHE:
a) x'"=2; B) 2% = —3; ") x7=0;
6) x'' = 0; r) x' = 5; e) x' =-1?

257, Haitnure jHaAYeHME BRIDAIKOHMNA!
a) ~0,5'91024; 8) 1,54512; ) ¥-125 - Jo,17;
6) —3{~2187; r) g7ie. [5d. e) ¥16% - 0,125,

LononHUTenbHbie ynpaxHeHa K rnase | ?3




258, Pemiwre vpanHeHHe!
a)Jx = 0,2; 8) fa = -1; ) 8 = 1;
6) Yy =3 ) 4o = 2; e) Yy =-2.
259. TIpn KaKUX 3HAYCHNAX TEPeMEHHONH HMEeT CMBICT BhIPAXKeHMe:

a) %‘:—2; B) ¥x + 5; i3] #—ﬁy + 6;
o) 2= r) §3a - 5 e) 1g8h-07

260. Cpasapre saavenns KopHeil:
a) ¥23 u ¥27; 6) ¥ u I4; r) ¥-0,1 = ¥0,01.

261. OopegenuTe 3HAK DAFHOCTEH:

W%-4: ol ¢ w1-09%: o go- L
262. Haltnure obnacry onpegerenus QyHKITHM:

a) y=0,1x - 2; 6) y = 46— 2x; B) y =§Bx + 1.

263. llonpayacs rpaduxaMe GYHROER Y =X, ¥ = Jx, y= ¥z, penInTe
VPABHEHHE W HepABeICTBE!

a)Jx =x, Jx <x, Jx > 6) Yo=x Yr <x, x> x.
264. Tlocrpoiite rpadmr QyHERIHE:

a) ¥ =—x; 8) y = —¥x; B) ¥ = v-x; r)y ==

Yem oTauuatores APYr or apyra rpadmrs GyErmmd y = —Jx o

y=v=xry=—-Yrny=¥=

KsanpatmuHas dyHKUMA
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C OAHON NEPEMEHHOM

Bhl yxe ymeeTe pellarth ypasHeHuws Nepeci W BTOpDR orteneHen, wuc-
noneaya ans aroro gopmynsl kopuein. Teneps Bul BeTpeTtutecs ¢ Bonee
CNOXHBIMWA CITYHEAMY, KOM4a HYRHO PELLWTL ypasHeHWe TPeTbeid unw Go-
nee BLICOKOW cTeneHn. XoTs Ana ypasHeHuin TpeTeel W YeTBEPTON crene-
HEA M3BecTHbl QOpMyNbl KOpHEH, 3TUMKA DOPMYAEMI HE NONL3YIOTCA W3-
33 WanWWKHeR ux rpoMo3nxocTy. H1o kacaeTcs ypasHeHwid natol u Bonee
BLICOKOW CTEneHel, TO AnA Hux Gopmyn KopHel Booblue He cywecTayer,
HexoTtopuie ypassenus anaa Px) = 0, roe Plx) — mHorounad rpersed nam
fonee BLICOKON CTENEHW, MOXHO pPELWWTE, WCNONB3YR pPasnoxXeHue
MHOro4YneHa Px) Ha MHOXMTENW WKW BBEIEHWE BCNOMOaTenbHOn nepe-
MEHHONW. Bl MO3HAKOMWTECH € APOOHEIMK PALMOHANEHBIMKU YRABHEHWUAMMA,
pPELEHWE KOTOPLIX CBOAWTCH K PELLEeHMIO UeNblX YyPasHEHWA TPETbeR wunu
Gonee BLICOKOW CTENEHW C MNOCNEAYIOWWM WMCKNIONEHWEM NOGTOPOHHMX
KopHel. Bel HAYYMTECH PELWATH HEPABEHCTEBA BTOPOM CTENEHW C OAHOR
NEPEMEHHON, & TAKXE WCNONL30BATE METOMA MHTEPBANOR ANK peweHus bo-
Nee CRoXHLIX HEePABEHCTE,

FIEl YPABHEHUS C OHOW NEPEMEHHOM

12. Uenoe ypasHeHnUe M ero KopHm
B ramnoM HZ YpPEBHEHHI

(- 1P+ =25-2(x-1), (1)
:t"‘—
el S o 2 N (2)

4

0be 9ACTH ABAHIOTCH HENLIMH BhipaixeHnaAMH. Takue ypaBHEHRNH HAIHI-
BAIOT, KAK WIBECTHO, WYEABIMU FPAEHENUIMU.

§ 5. YpagHeHnd © OAHOW NnepemMesHHon ‘ 75



Hamommum, gro

T — T — - - -y

r

i i
| OeamM ypaBHeHHeM ¢ oAHo# nepemeHpofi HasmBaeTcH ypasHe- |
il HHE, ISBAH H IpPaBas YacTH KOTOPOro — Hefdble BREIDAMKEHHE. |
i
| ®

- S W R M R S S M R s e S

B ypasneauu (1) packpoem cxobxm, mepeEecéM BCe WIEHR B J8BVIO
4acTs ¥ OpEBeaém nogobabie uwnennt. [lomyqum

2 - 208+ 1+ 2 =28 - 2x + 2,
-2+ 1+ -2+ 2x-2=0,
- 22"+ 2x - 1=0.
BrinogHuM aEATOTHUYHEE OpeolpazoBadHas B vpasEemmn (2), vMuEo-
EHB OpPeIBapHTEIbHO 00e ero wacTH Ha 4

¥ -1-20"+ 1) =125,
2t —1-2x" -2 =125,
¥ =1-2¢-2-12x" = 0,
-14x* -3 =0.

B xamaoM M3 DACCMOTDEHHLIX MPHMEpPOH Mbl BRINOAHAAH TaKHEe
opecbpaA30BAHNA, KOTOPEE OPHBOLHT K VPABHERHI, DABHOCHILHOMY
aanHOMY. B pesynwrare noayuaan ypasnenwe, umemomiee sEa Plx) = 0,
rae Plx) — MBOrounes cTAMAADTHONO BHAA.

Boobme BecAaroe 1eloe VPARHEHHE MOMHO IAMEHHETE DABHOCHALHEIM
eMy YPABHEHHEM, JeBafA YacTh KOTOPOre — MHOIOWYJIEH CTAHAaPTHOTO
BHJA, 8 IIPDABAS — HYIb.

- - — — - R S S Em e ey

Eenm ypasrerme ¢ ojHolf nmepemeHHOll SammcaHo B BHAE

i P(x)=0, rge P(x) — mHOTOWIeH CTAHAAPTHOMO BILIA, TO CTe-

| [NeHsL ATOND MHOTOYIEHA HASLIBAWT CMEReHblo JpasueHud.

; Oreneneio NPOHSBONALHOND MEAOT0 YPABHEOHHS HAIRIBAKT CTe-

| DeHks PABRHOCHJIBHOrO emy vpasHenna Buga Plx) =0, rae
P(x) — MHOrOUIEH CTAHZAPTHOIO BHAA.

Hanpumep, vpasgenaue (1) spngercs ypasHeHneM OATON cTeneHw, a
yparHenne (2) — ypasHeHHeM HeTBEPTOH crenenu.

YpasHenHe NepBoil CTENEHE MOMKHO [PHBECTH K BRAY ax + b =0, rge
x — nepeMenHaAs, a u b — Hexoropele uyncna, npuuém a = (. Ms ypasse-

b b
His ax + b =0 npu @ # 0 nonysaem, wro x = —. Iuenoe —o — Kopesb

ypapHeHnd. Kangioe ypaBHeHHe MepBoil cTenend HMeeT OAHH KODEHb.
Vparrenue Bropoit CTENEHH MOMKHO IIPHBECTH K BHIY ax’+bx+e=0,
fie ¥ — nepeMeHEaf, d, b W ¢ — HeKOTOphle WHena, npadem a = 0.
Yueno ROpHER TAROPO YDABHEHMS SABACHT OT AUexpuMasanta [ =p -
~dge. Benmp D > 0, mo vpasHEHHe HMeeT IBa RoOpHA; ecan D=0, o
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VpABHEHHE WMEsT OIHH HopeHE; ecad 1) < 0, 70 vpaBHEHHE HE HMeerT
ropreif, Jliwboe ypasHenHWe BTopoll CTeNeHH HMeeT He HoJlee OBV
wopHeit. JIna Baxosmaenns KopHEedl opm D 2 0 HenoabaveTesd, KAK W3-
b+ JD
BECTHO, (POPMYJIA KOPHEH KBAADATHONG VDABHEHHS X = 32
YpagHeHHe TReTLeH CTeMeRH MOMKHEO TPHBECTH K BHIY

ax® + bx' 4+ ex +d =0,
YpasHeOREe TeTBEpTOH cTeneH® — K BHIY
ax’ +bx* +ex* +dx +e=0
7. 4., The a, b, ¢, ... — HekoTopnle yMeas, npuaém a # 0. Moxso no-
KRJATE, UTO VPARHeHHe TpeTheH crTenedd AMeer ne Domee Tpéx kopHeii,
ypaBHeHHE HeTBEPTOH Crenemnm — He Dosiee YeThipéx Kopmeil, Boobnge
VpaRHeRHe n-il cTeneHM nMeer He Gojee 1 ROpHE,

Ilnsn ypasmeswil Tperbeil W weTBEPTOH cTeneHelt HaBecTHE! GopMY-
Jikl KOpHe#, HO 9TH QOPMYaLl 0UEHL CHOMEB M HeyaoGHBI A18 Tpak-
THYecKoro npuMedennd. [lnr ypasHeHHER NATON B Dojee BEICOKHX CTE-
nereit oboux GopMyn KopHell He cyIIecTaRyver,

3aMeTHM, 4TO HHOTJAA YAAGTCS PeINHTL YpaBHEeHUEe TpeTweil u Gojee
BEICOKOH cTeneneff, OpEMeHss KEaxoH-Tubo CHEUHAABHLIE DpHEM,
Hanpumep, HexoTOphie YypaBHEHHA HETPYAHO PEIINTE ¢ MOMOIIBLI Pas-
JMOMEHHA MHOTOYIeHAE HA MHEOMHTENH.

Hpumep 1. Peimum ypasnenue
-8 —x+8=0.
P PaaiomuM JIeBYI0 YacTh VDABHEHHS HA MHOMKHTEIN:
x*(x ~ 8)—(x—8) =0,
(x - 8)(x* - 1) =0,
(x=8)(x—1){x+ 1)=0.
Orcwopa Halém, uro
x—8=0,mmm x—1=0,amm x4+ 1=0.
3HAYHUT, HCXOAHOS YpPABHEHHe HMMeel TPH KOpHS:
x =8, x,=1, x,=-1. <
Ypasmesud, CTenenb KOTODHIX BHIIIe ABYX, WHOIZA VOABTCA pe-
IMHTH, BBEIA HOBVI NEePeMEeHHYVIO.
PaceMmoTpuM DpHEMepDhl pelleHHs VPARHEHHH 3THM METONOM.
HNpumep 2. Pemam vpasnenue
(x* = Bx + 4)(x* — Bx + 6) = 120, (3)

P Ecim nepesecTH Bee 4NeHR! VDABHEHHS B JIEBVE) YACTL B Opeobpa-
J0BATE OONYIMBIIERCH BRIpAMKEHMEe B MHOTOYJEH CTAHZADTHOIO
BHJA, TO UONVIHTCHA VPABHEHWE

x' ~ 102% + 352" - 50x — 96 = 0,
AAA KOTOPOTO TRYAHO HABTH cnocod pememmsa.

§ 5. YpaBHeHus ¢ 0OHON NepemMeHHOn
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OxEaro MOMHO BOCIGJIbL3OBATLCR Cheaywoel ocofeRHOCTRI0 YPaB-
Henna (3): B ero Jepol YacTH nepeMeHHAA X EXOAWUT TOALKO B
BEIpAIREHAE X~ — Br, KOTopoe BcrpedseTcd B YPARBHeHHH IDABIOLL.
B'I'ﬂ NO3BOJIHAST DelHTE JAHHOe YVDABHEHHE C MOMOINLID BEBECHEHHHR
HOBOII mepemennoil. OGosraunm x° — 5x wepea y:

x* - 5x=y.
Torga ypassenane (3) csenércs ¥ YDABHEHHNW ¢ DepeMeHHOI y:
(y + 4) (y + 6) = 120,

KOTOPOE NOCAe YIPONIeHHS OPHMEeT B

y*+ 10y — 96 = 0.
Pemmas nogydenHoe KBAApaATHOe ypasHeune, HaliaéM ero KopHm:

Yy = —186, y, = 6.
Orewpa

¥~ bx = -16 wm x* - 5x = 6.

Pemas ypasgenue x* — 5x =—16, nafinés, €10 OHO He MMEeT KOPHE,
Pemias ypasaenue x° — 5x = 6, mafiném, uro oHO HMeeT ABa KOPHSA!

Il = "11 Ia -— ﬁ-
3uaudr, ypasHenue (3) umeer gBa KOPHA:
xi 5 _1' J'.!z - ﬁ.- <]

Meéroa BEefeHUA HOBOH NepeMeHHONR MOABOAHET JIETKO PellaTh ypaB-
HeHuA YeTBEpTOi cTenemy, mMeomme Bun ax' + bx® + ¢ = 0.

Vpasuenus suaa ax' + bx* + ¢ = 0, rae a = 0, apnaoMecs KBaj-
PATHEIME OTHOCHTEILHO X', HASKBAIOT OUKGGOPAMHBMU YPABHERUAMY.

HMpumep 3. Pemum OHKBagpATHOS VDABHEHHE
9x' — 10x" + 1 = 0.

P Beeném HoBYI nepemeHayilo, obosnauns x* wepea y: xt =

M.

HMoayunM KBagpaTHOE YpanHeHHe ¢ nepeMeHHON y:
9y — 10y + 1 =0,
Pemue ero, Hapjgem, 410

1
y|-"“-f y=i=1-

HWUNEC ABENbL (1B02—1829) — HOPBEXCKMA METEMATHE.
Deosoeatens ofuei Teopuy anrabpanyeckny dyHKumn, BHEC
BONLWON BKNAA B MATEMaTMYeCknin aHanni. Bnepawie noka-
38 HEPAZPEILMMOCTE B ofLeM cnydae & paguxanax anred-
PAUYECKOTD YPABHEHWS NATOW crenedn u Gonee BLICOKMX
crenavei.

8 YpasHeHWa W HEepPaseHCTEa ¢ OAHON NEpeMEHHOR
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SHEauuT,
2m ) o 1,

2 _ 1

1 1
Ha ypaBuennn x° = § HAXOMHMM, HTO X; = —3, Xy = 3.

W3 yparsenns x° = 1 Haxogum, 4TO Xy = =1, 2, =1,
Hrar, nexossnoe GuksazgpaTHoe YpaBHeHHE MMEeT YeTLIpe KOpHH:

1 1 -
L= Hh-pu=-Lx=1L4

ynpaxHenus
265. Kakosa ovenens ypaBHemms:

a) 2x" — 62"+ 1 = 0; r) (x + 8)(x — T) = 0;

6) x*-d4x*-3=0; m%-fﬂ-ﬁ;

B) 72° = 0; @) 5x® — bx(x® 4 4) = 172
266. Pemnure ypasuenue:

a) (Bx — 1)2x — 8) — (4x - 1)* = 38;

6) (16x - l];! + 15.x) = 2%;

8) 0.5y - 0,5u(y + 1)y — 3) = T;

1+ 225 24" -1
r) xt - x = 4[ 3

267. Pemuare ypanHeHne:
a) (6 — x}Mx + 6) — (x — 11)x = 36;

1-3y 3 -

R

g) 952 (122 11;{3:-1- 8 _ 1.
Iy-kll” l*;,.l2

I‘} 12 - | ='4-

SBAPUCT TANYA (1811—1832) — dpaHuyscrmi MaTeMaTik.
Sanoxun OCHOBLI COBPEMEHHOR anrebpul, BEEN pan dyHaa-
MEHTANBHEIX 88 TIOHATWA. Halwdn HeobxooumMoe v NoCTaToY-
HOE yCnoswue, kaoToOpoMy YADBRETEOpAeT anrefpanveckoe
YPABHEHWE, DA3peLIMMOE B PDAAWMKENGSN.

& 5. YpasHeuws ©c onHoR nepemeHHoR



268. [loxammre, uro ypassenne 5x° + 6x' + x* + 4 = 0 ne umeer xopaei.
269. Momxer an OTPHOATEILHOE THCAO OBITH RODHEM YDABHEHMNS
125% + Tx* + 11x — 8 = 1217

270, Ecan pefipo kyba yeelmunTE HAa 3 cM, TO ero obuéMm yBeamquTes
na 513 cm”’. Yemy panmo pefipo xyba?

271. IMepsoe umcno A D Goakme BTOporo, a ero KyD HE 3185 Ooanmre
wyba sroporo. Hadfignre ate wHCIA.

272. Pemunre ypaBHeHHe:

a) ¥ — By = 0; a) 9t —18x* - x+ 2=0;
6) 6x* + 3,62 = 0; e) y' — y* - 16y° + 16y = 0;
8) x* + 3x = 8.5x% w)p'—pl=p- 1

r) 2* = 0,1x = 0,32% a) x* — x* = 3«* - 3x.
273. Peumre vpanHeHHEe:
a) 3x" — x* + 18x - 6 = 0 6) 2x' — 18x" = 5x® — 45x.

1274, Pemmmre ypanmenne:
a) " + Tx'— 6= 0; 6) x* + 4x? — 5 =0,

275 HafininTe KOODAWHATE TodeR nepeceuenns rpadmexa QyHEmIR
y=x"—6x"+ 1lx - 6 ¢ ocAMA KOODAMHAT.

276. Pemure ypapsenue, HCHONLAYS BHeJeHHEe HOBON OepeMeHHOH:
a) (2x% + 3 - 12(2x" + 3) + 11 = 0;
6) (2 — 2¢)° — 3 = 2(t* - 21);
B) (& + x = 1)(x* + x + 2) = 40;
M) 2 +x-1)2xF*+x-4)+2=0,
277, Pemipire ypapHeHue:
a) (x* + 8 - 11(x*+3)+28=0;
B) (x° = 4x)® + 9(x" - 4x) + 20 = 0;
B) (x* + x)(x* + x — b) = 84,

278. Pemnpire OUKBAOPATHOE VDABHEHWE!

a) x' — 5x* - 36 = O; r]{.r'—ﬁr?+l=={};
6) y' — 6y° +8=10; m 9xt 95" + 2=0;
B) t' + 106 + 25 =0; e) 16y* — 8y" + 1 = 0.

279. Hafignre KOpPHEHE GHEBaJADATHOTO yDABHEHHs:
a) x'—25x°+144=0; 1) t*-2-3=0;
6) y' + 14y + 48 = 0; ) 2x' — 92" + 4 =10
B) x' —4x* +4=0; e) 5yt-5y" +2=0.

w VpasHeHus ¥ HepaBeHCTRa © OAHON NePEMEHHORA
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280, HaligpTe KOOPAHHATE! TOUER OepecedeHMs ¢ OCAMH HOODIHHAT
rpaduEa HYVHEKITIT
a) y=x'-52"+4; B) ¥y = x* — 20x* + 100;
6) y = x' + 8x" - 10; r) y = 4x* + 162,

281, PasnomuTe HA MHOMHTENH TPEXYTEH:

a) x* — 47«" - 98; 6) ' — B5x" + 1764.
282, Pemmte ypanHedHe:

a) (- D"+ 1) - 4(x*-11)=0;

6) 8% x— 1z + 1) — 102" +4 =0,
2R3, Pemmmre yvparHeHHe;

a) B +xt-6 -6 +6x+5=0;

) x® —x' -2+ 257 -3x+3=0.

Haiianre KOpHH ypaBHeHHA:
a)y - y® 4+ 8y = B; 6) u' —u® = 64u - 64.

n

285. PasnoKeTe HA MHOMKHTENH KBAAPATHEIHA TPEXWieH:
a) 3x' — 25x — 28; 6) 2x° + 13x - T.

286. Perunre HepaBeHCTBO:
a) 13(5x — 1) — 15(4x + 2) < 0;
6) 6(7 - 0,2x) — 5(8 — 0,4x) > 0.

287. llpa ceapmpka, paboras BMecTe, MOIYT BBIOOJHHTH 34j8HHE 38
30 4. 3a CKONBKO YACOB CMOMGET BRINOMHHTE HTO 34JAHHE KAMILIH
CRAPINMEK, ECHH HMEBECTHO, 9WTO OEPBOMY HA BhIIOJTHeHHe BCe pa-
form norpefyerca spemenn Ha 11 u boasine, deém sTopomy?

13. OpoBHblie pauuoHasnbHbie YpPaBHEHUS

B kancigom wo ypABHEeHHE

x L \"E . X
-x_‘i“—_l:m’ F"J“FE. 2.’!‘-1—'—'_‘_+12

JeBfR H [IpABas HACTH npeacTapasoT coboil palHOHAILHBIE BhIpaMce-
HAA, npryéM aubo oba BRIpasKeHHA ABAAKTCA ApobubiMm, aubo ogHO
H3 HHX sBagercd ApofHEM, a Apyroe — uemkiM BpakeEneM. Taxne
YDABHEHNA, KaK BLl JHAETE, HAILIBAIOTCH JpolHbiMU PAULOHARLRELMU
ypaaMeuaMil,

& 5. YpasHeHwa C ooHoR nepemeHHoi
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HamoMHEEM, 10

o e E aew e - - - - . - - -

| ApOOHEIM PAIHOHANEHLIM VPABHEHWeM HASHBACTCH yDABHEHHE,
, ofie 48cTH KOTOPOrO SBAAIOTCH DANHOHANBHBIMH BhIDAMKEHES- |
| MM, TpHYEM XoTs 05 OfHO M3 HHX — ApPOOHEIM BhIpAMEHHWEM. |

e . v - = —

IIpun pemenun ApofEEX DAUMOHAIBHEIX VDEBHeHMH, KAK BAM H3-
BECTHO, OOBIMHO MOCTYNAKNT CASIVIONIHM 0DpasoM:

* paxogar ofmuil ssaMenaTenk ApoDel, BXONAINHX B YpasHeHHe;
* yMEHEO®XRAKT ole 4acTH ypaBHEeHHA HA BTOT 3HAMEHATEL:
* PEHIAIOT NONYIHBRINESCH [enoe YpABRHeHWe:
' HCKJIIOMAKT H3 ero KOpHeH Te, KoTophle ofpamamoT B HYIL obmpmit
SHAMEHATENb Apobei.
C npocreiiumme mprMepaMi pellleHns APODHLIX PAIMOHATLHEIX VPAB-
HEHHH BEl y7Ke BCTpeyainch. PaceMoTpum Gosee Cl0:KHEIE TPHMEepHI.

Npumep 1. Pemmum ypasnerne
(. G L 2?
248 (Fi8)9-27) f-HA-72

(1)

P O6mmil smamerarens gpobeil, BXOAARNIMX B yYpABHEHHE, pPABEH
x' — x* - 72, Ymuomus obe uacTH ypasHenus na obmmEi 3HAMEHA-
Tens apobeit, nomxyuamsm

6x% — 54 + Ox = 2°.
Orciona
2% — Bx' — 9x + 54 =0, (2)
PemunmM noayueHHOe NEN0e VDARHEHHEe, HCHONb3YHE PasioskeHue ie-

8O 9ACTH Ha MEOEFTEIH.
Hreem

(x* - 6x%) — (9x — 54) = 0,
xMx - 6)-9(x—6)=0,
(x - 6)(x* - 9) =0,

(x - 8)(x - 3)(x+3)=0.
3HAYNT, ypasseHue (2) HMeET TPH KOpHS:

II == E,. IE = 31 .E'a - "3.
Teneps HeoOxoauMO NPOBEpPUTH, He obpamawT TH HalileHHLIE KOp-
HA B HYJb obiguil sHaMesaTens gpobeil, BXOAAINNX B ypasHenHe (1).
Eern x =6, 10 x' - x* - 722 0; ecaim 2 =3, To ' — 2 - 72 = 0;
ecnu x =-3, ro x* - 2* - 72=0.
JuaunT, ypasEenHe (1) HEMeeT eagnHCTBeHEHEBI KopeHs — uHcxo 6.
OreeT: 6. <

m YPABHEHUR ¥ HEPABEHCTRA © OAHOR NEpemMeHHOR



INpumep 2. Pemum ypapEeHHE
! 1 1 1
;=El+z--l_:r+2+:r—'?.

P Ipueegenwe gpobeil, BXOIHIIHX B YpaRHeHHe, K obmemy aHame-
HATENN CBAGAHO C IPOMOSIKHMH NpeodpasoBaRHAMH H He H03BO-
nfer Nerko HaiTH xopHH ypasHenus. IMocrymmum mmaue. Bocmosan-
ayeMcH Tem, €TO 3HaMeHATeNW JApobel npencraBaaioT coboi
AByunenikl BMAa x + b, rae b — HEKOTOpOe WHCNO. Mpectpaayem
ypasHeHHe Tak, 4Tobn B gJesoll B OpaBoH ero 9acTAX ObLNH 3anu-
caHpl pasHoeTH Apofeil, W RKaMAYEO H3a pasHocTel saMeHHM

ApobinK.

Iomyarm
) A N N
x—8 r+2 x-T *x—41
x+2-x+10 r=4d—-x+T
(x—B)x+2) (r-THx-—4d)"
B _ 8
Fodr—-12 2 -11xr+28
Oreciona

8(x* — 11x + 28) = 3(x* — 4x - 12),
Bx* — 8Bx + 224 = 3x* - 12x — 36,
5x" — T6x + 260 = 0,
Pemmup aro ypasHeHue, HANAEM, YTO OHO HMeeT JABA HOPHA:
x, =52 n xy=10.

Kamaoe B3 sTHX yucesn #e obDpAnmeT B HVJIbk aHAMeHATONH npobed,
BXOAAMINX B MCoXoaHOoe ypasHenue. COegoBartensHo, HCXOIHOR
ypasHeRMe HMeeT ABa wopHs: 5,2 m 10,

Orser: 5,2 u 10, <]

MMpumep 3. Perunm ypasrenue
L) 2 4 %
2 dx+ 8 3

=l =t (3)

P Ymuomne 0be HACTH YDABHEHMA HE ¥ — 2, NOJyYHM Uenoe ypas-
HeHUe

2x* - 8x - 2 =x*(x - 2). (4)

PasmoskUB HA MEOMHTENH KBaApATHRIH Tpexumen 2x° — 3x — 2,
OpencTaBiM 3Td YpABHEHHES B BHOES
(x—2)(2x + 1) = x*(x — 2).
Orcwana
2Zx —2)— (x—2)(2x + 1)=0,
(x-2)(x*-2x-1)=0,
x—=2=0am ¥ - 2x - 1=0,

§ 5. YpagHeuna ¢ 0aHOB NnepemMeHHOR 83



Pemms ponyyennwme ypaBHeHH#, HalaéM, 4ro ypasHenue (4)
HMeeT TpH HopEsa: 2, 1 - \.-"E, 1+ JE

Deragres nposeputTs, He 0GpaanT A8 OHE B HYJIE JHAMEHATENL
x—2. Benw x=2, 1o x— 2 =0 ecmn xnlm\.@, ™ x—2=0:
eI I=1+'q||'§, Tox—2F0.

SHauuT, Yyueao 2 @Ee ABRIASTCH KOpDHeM ypasHeswa (3), 4 wTmcna
1-+2 1 1+ 2 asaswores ero KOPHAMH,

OrpeT: 1 - JE, 1+ JE |

B oraenbHEIX cAvYasX VIAETCH PemMWThE ApobHOE DANHOHAIRHOE
ypaBHeEHe, ACTONb3VA BHEJeHMe HOBOH NepeMerRHOH.

Mpumep 4. Pemrpm ypanHenwne

1 il 1
+ +—‘=ﬂ-
:2+x—2 :2+x-20 4 '

b Beezém HOBYH mepeMeHHYID y = x° + x. HMonyumm
1 T 1

izt mta=0

Orcmpa
4y — 80 + 28y — 56 + y* — 22y + 40 = 0,
y2+lﬂy—gﬂ=ﬂ.
Pemrmes nonydeHHoe KBAJPATHOE YDABHEHWe, HAWIEM, YTO

y=6 um y=-186.

Vpasuerwe x° + x = 6 uMeer asa kopma: —3 m 2. Vpasrenne

2%+ x = —16 wopueit He umeer.
Kamxgoe ua uncen —3 u 2 He obpamaeT B HY/Ib BHOMEHATEDH IPO-
fell HCXOAHOrO YPABHEHME M, CASJOBATENLEHO, HBIAETCH €ro Kop-

HEM.
Oraer: -3, 2. <]

¥n HEHWA
. T — =g

288, TIp KAKHX SHAYMEHHAX ( DABHO HYMW 3HAYEHHEe Apobn:

a) :?‘—ﬂn . 6) :n+ 2q" . 5) ubrin‘+ia3 9
a*+a-12 & +a+10 a’ =18
289. PeminTe ypasHeHHe:
byt - 160 -2y + 8 6x° + 4B -2x-16
a) i =0 u) = =0
& 812t -y rd _ o ") W -4 -8y P _ o
oy -1 ' ¥ -6y

)—m YPaBHEHWA N HEDABEHCTRA C OAHOM NEPeMEHHOM
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290. Pemnure ypasHenHe:
— 2 10 _ &0
8 -2 F+3 F+x-6
x+5  2x-—5h 30 — 12x

ﬁ} x-1+ x—7 _ﬁx_rﬂ_rr=ﬂ'

291. HaliguTe HOpHH VPAaBHEHHH:

_1;

axr—2 2r 4+ 3 12¢ 4+ 4 X
a) -1 x+3  Ziar-3’
 Bx—=1 2x+2 63 =
OFF TRt T
x 4 16

o _
B}:a-l--h:-i--i -4 2P+22-4x-8"

292, Tlpn xakxux SHAUSHHAY a!

R it | a—4 da +3
a) cymma gpobeil — H a+] paBHEA Apobu b S
Ba—h Ga— & da + 2

0) pasHoeTs gpobeit Sy parHEa gpobH u2+u?
293, Hafinure KopHE VpPABEHEHWA]
1 11 1
a) xr—7 =x—1 =z=-10 =x-9°

&5 1 ¥ 3 1
) ¥%3 #4909 _=+5 z+A°

294. (Jan patomst & napax.) Pemmnre ypapHeHne:
1 1 1 1
+

a) x"d+x—2‘=x-r4 .I—E-;'
1 1 1 1
) i tzFa~zvm =

1) Ofeyaure, B KaKoMm BUjge viobHO OpeIcTABATE ypABHEHHE B
KIoKAOM CAVYAE, H BRINIOAHHTE COOTBETCTBYIOIIHE Npeodpasosa-
HHH.

2) PacupengmaTe, HTO BRIIOIHAST 38JaHHe 4), 4 HTo — 3anampe 0),
I BLRITIOJTHHTE HX.

3) lposepyre ApyT ¥ Apyra, NPpaBAILHD JH HAHJAEHE KOPHH ypas-
HeHHS, H HCOPaBRTEe OIIWOKH, ECHTH OHH AOMYIHeHEL.

205, Haifignre KOOpAUHATE! TOUEK NepeceTeHWs rpadukor dymwmmii:
24
=

n]y=x2+x—~ﬁny=%: Bly=x"+6xr—4dmy=

206, ITpy xaxkex 3HAYEHHAX 4
bu+ T— 28a° 8,
204 RG>

B) HEAANTCH TPOTHBOIOJOHEHEIME YHCEAMA 3HAYCHHS BLHIDATKEHMHA

2-18a° - a u 3a27
§ 5. YparHeHwa ¢ oOHOW NepemMeHHol 85
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297. (Qan puGomu @ napax.) Pemmmme ypasinense, HCNOXbIYHE BRefeHHe
HoBOl ODepemeHHOH:

12 e _ql
N I e X —Ax=1

% 12 B 6 _ 5 ;
Prx—10 P+r-6 LHr-11"

g 16 u ___ 8 _

2 -2x £ -22+3 F-2x4+1

1) BunmomauTe COBMECTHO 3alanmne a).

2) Pacupenenute, KTO BRINOAHsAET safanme §), a wro — sajganue 8),
H BhRIINIDIHHTE HX.

3) llposepsTe ApyT ¥ Apyra, NpasuAbHO JH DEIeHL! VDanHeHusn,
H HCOPABLTE OUIHOKH, ECAH OHH JONYINEHb.

298, Hasigwre RoOpEH ypaBHEeHHA:
3

4 . 4
x+2 z—4 r+1
a) [1—4J +15[m =17 G) [:'_H] +18[

2

— 3] =11,

x¥1

299. (3adaua-uccaedosanue.) CyIecTBYeT JH TAKOS DOJOMHTENLHOE THC-
JIO, NPH CHOMEHUH KOTOPOTO © MHCJ0M, eMy OODATHRIM, HOXYHHTCH
cymMma, koropas 8 13 pas messme cymmsl kyDoB gTux umcen?
1) Obcyaure, 3HAYEHHA KAKHX BHIPAXEHHN CPABHMBAIOTCH, H CO-

CTEEETE COOTHETCTBYWOLEC YPABHEHTE.
2) Pemure ypasHeHHe, HCNONL3IYH BBeAeHHEe HOBOH HepeMeEHOH,

3) lna gamaocro U3 HAHNEHHRY 3HAYTEHNH BCOOMOPATENLHOE Oe-
PEMEHHON BRIMHCIHTS KOPEHL COLTABIOHAROID VDABHOHMS.

4) Bufepure anadedns KopHed, COOTHETCTBYWIINE YCJAORMIO 3ana-
.,

300. Pemmre ypasHesHne:

1 1 1

a) @ +—-glz-1) =31 o) a+ S-g{x+1)-s.
301. Coxparure npobn:

2
12— 5x— 242 . 3% - 36x - 102

8) —y5-i0z 6) 7 33

302. TlocTpoiite rpadwmx dysxkuun y = x° — 3. VeamuTe TpOMeMyTRH,

B KOTODEIX (PYVHEOHA ODDHHAMAET:
a) ToJ0MEHTeTRHBe 3EaTerEnsd; 0) OTPHUATEIRHEEE IHAUSHHA,

86 IGELER] VpasHeHwn v HepaeeHCTEa ¢ DMHOW NEPEMEHHON




303. Ha crpourenscrse paboramum ase Opuransl. [locne 5 gmelt co-
BMecTHOH paboTsl BTOpyI0 OpHragy TUepeBeJii HA APYTol 00BexT.
Ocrasmyiocs YacTh paboril nepsas Gpuraga sakoEUYHRIa 3a 9 gred.
3a crRoAbLKO AHeH Morna Okl BRINONHUTE BCH paDOTY KAEMKAAHR
Bpurana, paboras oTAeNLHO, BCAH HIBECTHO, UTO BTOpo# GpHurage
H8 BRINONHeHHe Beell pabforsl morvpedoBanock Gur va 12 gueil Meas-

J me, 4eM onHOH nepaod Gpurage?

KOoMTponbHbIE BONPOCH M 3afjaHMA

Kakoe ypaBHeHwe ¢ 0fHOi nepemeHHOn HaswiBaeTcs uensim? Mpu-
BEOUTE NPUMEp.

Kak HaWTu cTeneHb Uenoro ypasHeHwa?

Haiite onpepeneque OGukBanpaTHOro ypasHeHusi. ODLACHWTE, Kak
pewawnT GukBappaTHoe ypasHeHue.

Kakoe ypasBHEeHWe Ha3sbiBaeTcH APOoOHLIM paunoHaneHeiM? Ha npu-

A, 1 e |
Mepe ypasHenns 1 " 53~ 7 .., o6BACHWTE, KaK peLanT

ApobHbIe pauMOHaNbHLIE YpasHeHWRA,

EX-Y HEPABEHCTBA C OAHOM NMEPEMEHHOM

14. PeweHune HEpPaBEHCTB BTOPOW CTENeHM
C D.EJ,HGIT‘I nepemenunﬁ
Hepasesersa muaa
ax' +bx+¢>0 max’+bx+e<0,
rge x — nepeMeHHAs, 4, b u ¢ — gexoropme gncna u a = 0, HAsLIBA-
T HEPAaeHCMAAMUL 8mopoll cmenelu ¢ 00Hol nepemenHoi.
Peinenne mnepaseHcTBA
ax* +bx+e>0 unuw ax* + bx +e <0
MOM{HO PACCMATPDHBATE KAK HAXOMIEHHE OPOMENYTHOB, B HOTOPHRIX
YERIHA I = ax® + bx + ¢ OPHEAMAST [NOJ0MHTENBHLIE HIAHW OTPHIA-
TeJbHLIe 3HAYSHHA. Jlaua artore AoCTATGYHO NPOAHANAINPOBATH, KAK
pacoono:ked rpadnk dyEROHN y = ax® + bx + ¢ B koopauHATHOH MAOEC-
KOCTH: KYVJA HampaeBAedbl BeTBH napaboihl — BBepX MR BHHSE, lepee-
KaeT aH napaﬁ-:}.rm OCk X W eCIIH HOepeceKaeT, TO B HAKHX TOYKAX.

PaceMoTpuM MpPHMEDEL.
§ 6, HepaseHtTea ¢ OOHOR NEPEMEHHDR g7



HOpumep 1. Pemum nepasenctso 5x° 4+ 9x — 2 < (.

b Paccmorpum dyaxmuio y = 5x° + 9x — 2. Ipaduxom sroil dhyuk-
IIAH ABiAercd napadofs, BeTBH KOTODOH HATDABISHLI BEEDX.
BuiacanM, rar pacnojoxena sta napalosia OTHOCHTENBHO OCH X.
Jlna aroro pemAM ypaBHeHHe

5 +9x-2=0.
OTo YpABHEHHE WMeeT HNBA KOpPHT:

| ==
-

xl :=—2- IE=

SuaunT, napaboia Nepecekaer och X B JABYVX Touxax, adcuMcees Ko-
1
TOPEIX PasHBl —2 ¥ &

TlokaseM CXeMATHHECKH, KAK DPACIIONO-
WeHa mapabosia B KOODOWHATHOH mnoc-

roeTH (pEe, 51). Ha pucyEka BAEIHO, /

A

UTO PYEKOHA OPHEAMAET OTPHIATEIL"

HEIE 3HAYEHWS, KOTOQH X € [—2: %j Cne- -2\—/&% x
5

JIOBATENBHO, MHOMECTEOM pPelIeHHil He-
paBercTBa Hx” + Ox — 2 < 0 aspasmercs

HHCJIOBOH ITPOMENXYTOK [—2: %] <] Puc. 51

daMeTHM, 9T0 OpH paccMOTpeHHOM cnocobe peilenns HepaBeHCTHA
HAC He HHTepecoBaJda sepimuea napabonsl. BamHao amme 6kI0 3HATH,
Ky/la HATIpARJIEHL! BeTBH napabojgbnl — BBepX WJIW BAW3 ¥ KAKOBH abe-
OUCCEL TOUEK 86 NepeCeEYeHMA ¢ OChIO X,

Mpumep 2. Pemum nepasercrno 3x° — 11x — 4 > 0.
p Ipadpux dyuknun y = 3x° — 11x - 4 — napabona, BeTen KoTOpOIl
HANPABJIEHEl BBEPX.
JLna roro urobsl BRIACHWTH, NepecexaeT Ju napadojsa 0Ck X H B
HAKHX TOYKAX, PRIIEM ypaBHeHHe

8x* - 11x-4=0. vh
10 ypaBHEHHEe MMEeeT KOpHH

x,-—-;-. Xy =4, \ /

HMokasem CXEMATHYECKH, KK DAcCIomo-

sera napabona B KoOpAMHEATHON Lnoc- “'é U'i "
wocrn (pue, 52). Ha pueyaxa sajgno,

HTO JAHHOE HEDABEHCTRO BepPHO, eQJlH X

OPHMHALTEHRHT OPOMEeHRyTHY {_m;_%J Puc. 52

Ba_m VPABHEHWA W HEPABEHCTBA C OAHOM NEPEMBHHONR



HIR npomesmyTRy (4; +°9), T. e. MHOMECTBOM pemennii HepaseH-

1
CTEA HBAAETCA ODBEeAMHEHHE NPOMEREYTHOB [—m: —;] | (4; +o0),

1 R
OTBET MOYKHO 3ANHCATE TAK: [—ﬂm _E] U(4;400). <

Mpumep 3. Pemupm HepaseHCTBO —%.::2 +2x—4<0.

P Pacemorpum bynxnuHw y = —;xn + 2x — 4.

Eé rpadmxom saaserca napabons, BeTBEH
KOTOPOH HANDABISHL] BHES,
u BrigcHEEM, KaKk DACTOIOMEHN rpaduy o1-
T HOCHTEABHO OCH x. Penommm A0S aToro

VpABHEHHE -%'IE +2x—4=0,

910 VpaBHEeHHE BMEeeT eJHHCTBeHHEIR

KopeEs x = 4, 3mauur, napabora ra-

CHeTcH OCH X.

Hazobpasus cxemaTuueckn napabory

(pac. 53), maliném, wro yExnus npH-

HHMaET OTPHIATEILHLIC JHAUEHNS TPH
mobom x, xpome 4.

i Orser MOMMEO 3AOHCATE TAK:

x — moboe wacno, He papEOe 4, <

=
Y

Mpumep 4. Pemum mepasescrso x° — 3x +4 = 0.

p Cpagueom dymxmes y = x — 3x + 4 asaserca mapabona, BETBH
KOTOPOH HANDABJEHE! BBEDX.
Yrohsl BRIECHETE, KAK DACITOIOMEEHA
rapabosa OTHOCHUTENBED OCH X, PelrHM
VPABHEHHE

—3x+4=0.
HaxonuaMm, 9ro
D=9-4:-4=-7=0,

T. €. I9TO YpABHeHHWE HE nMeaT HGPHEﬁ.

3raunr, napafona ge EMeeT o0OIHX TO-
YeK ¢ OChH X.
o Tlorazae CcHeMATHYHECKH PACIIOIOMIEHNE
] X  papaboanl B KOOPIHHATHON [LIOCKOCTH
(pre. 54), saligém, uro QYHEOIUE OpH-

HHMa&ST IO HTEILHRE IHAYMEHHAAR JI[.‘IIH
mobom x.

Puc. 54 OrBeT: x — moboe vueno. <4

§ 6. HepampeHoTea € OOHOW nepemeHHoi 89
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Hrax, gns pemesus HepABEHCTB BHAA
ax* +bx+e>0maxr’ +bx+e<0
OOCTYTDAKT CAeIVIOOINM 0DpasomM:

1 1) aax:m;m .I!I;E'CKDEH.HHHHT Hnﬂ.n'pamum TpEXTIeEa st hed e |
i H BRIACHAT, HMeeT JH TPEXYJeH KOPHH; -
: 2) ecmm Tpé‘xues HMEET KODHH, TO OTMEYAIOT HX HA OCH X H |
: Mepes OTMeUeHHEIE TOUKH OPOROJAT CXEMATHYeCKH napabo-
i 1y, BETBH KOTOPOH HATPABJIEHK! BBepX NpH a > 0 man BEMa
opy a < (; ecnou TPEXYNeH He WMeeT KopHeil, To cxemarTH-
- qeCKH Haobpaxkaior mapabomy, PacnoJOMEHHYIO B BepXHem
' OOAYONOCKOCTH TIpH a > 0 mam B HmEEel npa a < 0;
: 3) HAXOAAT HA OCH X MPOMEXYTHH, JJIA KOTODHIX TOYKH a-
. pabons: pammumm BHIIIE OCH X (ECiH pemamT HepaBeH-
! crso ax’ +bI+E}U)MHHH:ﬂEDEHI{EchpemﬂmHE-
} Pﬂﬂﬂﬁﬂmax -t-bx—!—r:-f-:ﬂ]

Lo o o e o . L LR e —————

YnpaxHeHus

304, Pempre HEpABSHCTRO:
a) x* + 2x — 48 < 0; a) 4x* — 12x 4+ 9 > 0;
6) 22" - Tx + 6> 0; e) 25x" + 30x + 9 < 0;
B) —x* + 2x + 15 < 0; ®) —10x" + 9x > 0;

r) —5x* + 11x - 6 > 0; 3) —2x* + Tx < 0.
Eﬂﬁ Haﬂgnm MHOMECTBO PeIIeHHE HepaABeHCTBAS
a) 22" +3x—-520; 6)-6x"+6x+36>20; B -x*+5%<0,
306. PeminTe HepaBeHCTBO:
T a) 22 +18x-7>0; r) —2x* = 5x + 18 < 0
6) 9x* + 12x -4 < 0; n) 3x* - 2x > 0;
B) 62" — 13x + 5 < O e) 8- x*<0.
307. Halinmre, NpH KAKHX IHAYCHHAX X TPEXUYIeH:
a) 22" + bx + 3 UPHHAMAST MONOKHTENLHEIE JHAYEHHA:
G) —x® — ‘-3'.1' - % OPUHHMAST OTPHOATEAbHEIE GHAYMSHHA.

308. Pemure HepaBeHCTRO:

a) x* < 16; B) 0,2x* > 1,8; n) 32 < —2x;
6) x* > B; r) —bx® < x; e) Tx < x°.
309, PemsTe HepapeHCTBO!
a) 0,01x* < 1; B) dxr < —x% n) 5x° > 2x;
6) é—x’ = 12; r) %x’ > %: e) —0,3x < 0,62,

m YpasHesua ¥ HepaBEHCTBE C OQHOA NepemeHHo



310.

311.

312,

313.

314.

315.

316.

317.

318.

Hpu warux agagenpsx b ypapHeHHe EMeeT ABA KOPHA:
a) 3x* + bx+3=0; 6) x* + 2bx + 15 =07

Ipu xakwx agaveHpax ! ypasHeHHe HEe WMeeT KOpHei:
a) 2x2% 4+ tx + 18 = 0; 6) 4x% + 4tx + 9 =07
Haitmirre MioM#ecTs0 pemeHwil HepaABEHCTBA!

a) 3x° + 40x + 10 = —x* + 11x + 3;

6) 9x°*—x+9 > 3x* + 18x — 6;

B) 2x% + Bx — 111 < (8x — 5)(2x + B);

T) (6x + 1)(8x - 1) > (4x — 1)(x + 2).

Pemmre HepaBelcTBO:

a) 2x(3x — 1) = 4x* + 6x + O

6) (5x + THx — 2) < 21x* - 11x - 13.

Haiigure obnacTes oupenenesud (yHKITHN:

a) ¥ = 12x — 3x%; 6) y=—"7— L

J2 122 +18

(Tas patomws 8 napax.) Jlogasknre, 4To UpM M060M 3BAYEHHH Ne-
PEMEHHOH BEPHO HEDABOHCTBO:

a) Tx* = 10x+ 7 = 0; r]%xz—ﬂ.r-]-ﬁ-i}ﬂ;
6) 6y° + 11y —10<0; a) 9" +6y—1<0;
B) 4x% 4+ 12x + 9 2 0; e) —hx' +Bx—5H =< 0.

1) Ofcvonre, OpH KAKOM VOIGBHW HePABEHCTBO ax* + bx +¢ > 0,
roe a, b, ¢ — HEKOTOphLIE YMCIA, BEPHO IpH moioM JHAYEHHH me-
p'EMEHHGﬁ . YH:BJEHTE AHAMOTHYHEIE YVCJORHA IIH HEF&BEHE‘T’B&
ax* + bx + ¢ < 0.

2) Pacopegenure, KTO BLINOJAHAEST 3a8/laHKa a), B), ), & KTO — 3a-
nanug B6), r), €), # BEINOJAHATE HX.

3) [Iposeprre Apyr v Apyra, NPABEHILHO JH BRINOAHEHO JOKH3A-
TEALCTEO HEPABEHETE, H HCIPABbLTE OINHOKH, eclH OHH HONYILeHbI.

Kaxoe W3 JAEHEIX BRIpAHeHHI OPHHEHAM&ET DOAOMHTEIbHOE dHaNHEe-
HHe npe aofoMm pEaveEwn y?

1. (y—2)y —3)— 4 2.B6-pl—-—y +4

3. (5—pl -y + 10 4. (y -8y - T) - 60

Horasure, 410!

a) x*+ Tx +1>—-x*+ 10x — 1 upn mobom x;
6) -2x* + 10x < 18 — 2x opr x = 3.
Onaa eropoHa OpAMOVPONEEUKA Ha T cMm Gomsme gpyroit. Kakoi

MOJEET ORITE MERbLIIAs CTOPOHA, eclH IIOMajk NPAMOYTOIbHIKA
e npesocxogaT 60 cm™?

§ 6. HepaseHCTBa C OOHOM MEPEMEHHOM
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319, Jlnuea npaMoyroisEuKa Ha 5 oM fonkme mHpHER. Kakyio mm-
DPHHY A0JDKEH HMEeTh NPAMOYTOIBHHE, 9TO0H! ero njomans Gbima
Boneime 36 cm*?

220, Pemmate cuereMy HepaBEHCTH:

2) »X-2x-8<0, 0 3 4+ x-2<0,
¥—9<0 L4+ 4xr-12<0;

6) 2% - 18x + 6 <0, 2 2x" + 4x +15 = 0,
- dx =0 ¥ —0x+8<0;

)'f—ﬁx—ls}n, }jzf+5x—3=:u
4 2x - 120 < 0; 132" + x +11 < 0.

321. VraxuTe Bee Lefbie SHAYEHHMA X, NPHHALNeHAIHe O00AACTH olpe-
neneHHdA (PYHEINNE

8) § =25 — x* + \J0x - x* - 14;
ﬁ}y=JBx—x2—12+qﬁlﬁ—x2.

E Obx —

322, dyerouA sanass dopMmyviaol = 3 He BLINONHAA IOCTPOEHHH,

HANAATE KOODAHHATE TO9eK TepecedeHHA € TpaHea © 0eBi0 X; ©
oCcER0 . ABaserca m@ oTa (PVHEOHA BOIPACTAIONICN N VOLBAKOMeR?

323. PemuTe vpaBHEHHE:
a) y* - 24y* — 25 = 0; 6) x* — 92 + 18 = 0.

324. Caprox maccofi 3 wr, cogepxrantmit 80% onopa n 20% ceuuna,
CILTABHAN € KYCEOM OJIOB&, nociae 49ei'o NMpooeHTHOS COoIepEaHHe
OMOBA B oAMTHEe cocraBnnno 94%. Cronkko onosa nofaSHAA B OIH-
TOKT

15. PeweHne HepaBeHCTB METOAOM
WHTEPBaNos

Pacemorpum dyaxmao f(x) = (x + 2)(x — 3)(x — 5)-

Ofnacreio onpegeneand 370l (YVEEDHHA ABIACTCH MHEOMRECTEO BCeX
wypeest, Hynamn dyaxnms cavsar gecaa -2, 3, 5. Oan pasbusawr ob-
JAcTh OnpeleneHEnd PVHKOHE Ha OTPOMeRyTEH {—ﬂ"—‘ —2), (=2: 3), (3; 5)
u (5; +22) (puc. b5, a).

BrigcHEM, HAKOBRI BHAKE 2T0H QVHEIMHA B KamIOM H3 VEASAHHEIX
IPOMEXYTKOE.
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s, e N s Vi i, Wi S e Ve
= 3 5 -2 3 5
Puc. 55

Bupamesne (x + 2) (x — 3) (x — 5) npeacrasaaer cofoit mpomase-
Jenne TPEX MHMmKHTeAed. 3HaK KAMAOro W3 HTHX MHOMKHTEIeH B
PACCMATPHBAEMLIX TPOMEXYTKAX YHazaH B Tabdnnne:

(=ee; —2) | (=2 3) (3; 8) | (5; +°9)
X +d - 4+ + +
x—=3 - — + +
x-5 == = ~ +

Orrelogn ficHO, 9TO

ecam x € (—o9; —2), o f(x) < 0:

ecom x € (—2; 3), ro flx) =0

ecan x € (3; 5), 1o f(x) < 0;

ecam x € (5; +o2), o flx) > 0.

Mer Bmaum, 4T0 B KamIoM H3 npoMemyTkom (—oo; —2), (-2; 3),
(3; 8), (3; +°9) DYHKOHA COXpAaHMAET FHAK, 8 UPH NEPeXole UYepes Toq-
K -2, 3 1 5§ eé 3HAK MemMenserca (pHe. 55, 0).

Boobme nyveTs ¢ivHKuua aagana dopmysniolt

Rz} = (x— x)(x - x) . (x— x.),
rge x — OepeMeHHas, & Xy, Xy, .., X, — HE PABHBIE APYT ADPYTY YHC-
aa., Huena X, , X;, .., X, ABNAIOTCA HyAsMH QyERODAU. B rRa@aom ma
OPOMEIRYTHOE, HA KOTOPbie 0018CTE oOpejleleHnA pasdHBACTCH HYIAMEA
GyHKIHE, JHAK (PYHKOHKN COXPAHAETCH, & OPH NePeXojie Yepes HylL e
AHAK HMIMEeHHASTCOH.
370 CcBOHCTEO HCTIONE3VETCd /A PelleHHs HEeDABSHCTB BHIA

(x-—x{x—2p) o (x—-x.) =0,
(x—x)(x—2) v (x—2,)<0,

wes X, — He PABHBIE APYT APYTY QHCIA.

(1)
THe I] = -rrg .

Ilpamep 1. Pemum sepasescrro (x + 6)(x + 1)(x —4) < 0.

P 9710 HepABEHCTEO ABAAETCH HepaseHcTBOM Buaa (1), Tax Kak B Je-
BOU WACTH 3aIHCAHO mpomasenenue (¥ — x)(x — x,)(x — x;), rue
X, =-06, x3=-1 1 xy=4, Jlus ero pemesds yAoGHO BOCIOIBIO-
BATHCH pDACCMOTRDEHHRIM BRIIIE CEOHCTROM HeDeOBAHEA BHAKOH

hyHRIN,
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a) 6)

e Wi Wt W = - = 15
-6 -1 4 6§ -1 4
Puc. 56

OrMeTHM HE ROOPAMHATHON NpAMOA Byan QyHKIHH
flx) = (x + 6)(x + 1)(x — 4)

(prc. 56, a). Haliném aEaxy sToll DYyHKOHMH B HAMAOM H3 OpoMe-
wyTROB (—29; —6), (—6; —1), (—1; 4) u (4; +°°). Hdaa aroro gocra-
TOYHO SHATH, KAKOH 3HAH HMeeT QYHRIHA B ONHOM H3 STHX Npo-
MEMYTKOB, H, DONB3IYACL CHBONCTBOM dYeDEeNOBAHHA 3IHAKOR,
OIpeNeNnTh 3HAKH BO BCEX OCTANLHMX mpomemyrrkax. ITpm arom
yoofHO BAYMHATH ¢ Kpaii#ero cnpapa nmpoMeskyTia (4; +0°9), Tax
xax B BéM suaueann yarugm flx) = (x + 8) (x + 1) (x — 4) aase-
AOMO OOJOMHTEABHLI, JT0 OFBACEEETER TeM, HTO NNDH 3HAYUEHHAX
X, PACTIONMOIKEHHLIX Tp4HEe BeeX Hymeld (QYHKIMN, KAXIBI #a3
muomuTeNelk x + 6, x +1 ®w x — 4 monomwurenern. Henonsaysa
CBOHCTBO YepelioBalMsA 3HAKOB, ONPEAENHM, [ABHIAACE 00 KOOPAH-
HATHOH NPAMON CHPABA HAJNEBO, SHAKHA JAAHHON (DYHKOUH B KAMK-
AOM M3 OCTANBHEIX NpoMesxyTHOB (pme. B6, 0).
Hs pueyvERa BHAHO, YTO MHEOMIOOTBOM pPeHIeHUH HePABeHCTBA HAB-
aseres obeeapHEeHHe nNpoMexyTRoB (—29; — 6) m (-1; 4).
Orser: (—29; —6) U (—1; 4). <

PaceMoTpeRnstit cnocol peiesus HepaBeHoTH HASLIBAIOT Memodom

UHMEPeaaos,
[Mpuregeém npEMepsl pPeHIeHHS HEDABEHCTE METOAOM HHTEDBAJIOB.

Npumep 2. Pemum sepasencrso x(0,56 - x)(x + 4) < 0.

b Ipuseném gansHoe HepaseHceTso & suay (1). Jlaa atoro B gsywie-
ue 0,5 — x puimecem 3a cxobry muoskuTenss —1. [Momyeamm

—-xi(z—0,5)(x +4) <0,

x(x - 0,6)(x + 4) > 0.
Mu1 nonyunnm HepaBeHcTBO Baa (1), papHOCHIBHOE NAHHOMY.
OTMETHM HA KOODAHHATHON npamol By (yHRILUH

flx) = x(x — 0,5)(x + 4)

(pire. 57, a). [MokaskeMm IHAKOM «IUTIOCs, 9TO B KpAiTHEM COPABA TIpO-
MesyTHe (DYHKIAS NPHEAMAST ITON0NHTeIbHOR JHAYMEHe, & JaTeM,

OTCH IR

a) 6)
-4 005 —4 0056
Puc. 57

—m YpasHeHus 1 HEepASEHCTBa C OOHON NepeMerHon
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JABHTaACE COPAHA HANEBO, VEAMEM FHAK QVAEKIHE B KANCIOM HI TIPO-
MeRyTHOE (pHe. 57, 6). [Moayumum, YTo MHOMECTBOM peIIeHHA Hepa-
BEHCTBA ABNAeTCH ofbegmHenue npoMesxyTeos (—4; 0) u (0,5; +90).
Orser: (—4; 0) U (0,5; +o0), <

Hpumep 3. Pemmmm mepanencreo (bx + 1)(56 — x) = 0.

» Ilpusmeaém Hepasencrso K puzay (1). [lns sroro B nepsom geywie-
He BEIHECEM 38 CKOOKH MHOMHTEIL 9, & BO BropoMm -1, momyawm

—5{:: + %]{x -5) 2 0.
Paapenus obe yacri Aepasencres Ha —5, GviaeM umMeTs
(x + ::;)u: - 5) < 0.
OrMersM Ha KoOpAWHATHON npamMoll Hymm yHKILHH
) = (x+ 1) e -5,
T. €. TOUKH —¢ # 5, ¥ yRaxkem SHAKH (PYHKOHKE B 06PASOBABIIMXCA

nposmeskyreax (piue. 58). Mu sunnM, U1T0 MHOMKeCTEO pemenuii me-
PABEHCTEA COCTONT M3 4Hcen —% H 5 B up-

Ea e e e BAKNIOUEHHEIX MEXAY HHMH, T. €.

_.%. b mpeacragnser coboil npoMemyToR [—%; 5}.

Puc. 58 Orser: [——%;E}. <

3aMeTHM, UTO JAHHOP HEDABEHCTEO MOMKHO DEIIHTH MEAYE, HOTIONE-
sya ceolicTeR rpaduKa KeagpaTHIHON GyERDEA.

< 0.

P Tak xax nps BeeX IHAMEHMAX X, NPH KOTOPHIX APobb T HMeer
eMBICT, JHAK 3T0H ApobM coRnAf@eT €O SHAKOM NpOHOBeJeHHS
(7 = x)(x + 2), 10 gaHHOE HEPABEHCTHO PABHOCHILHO HEPABEHCTBY

(T - 2)(x+ 2)<0.

IlpeBens HepaBeHCTRO

T-x

Ilpumep 4. Pemum mepasencrso — 5

(T-xMx+2)<0
K Buay (1) u scnons3ys MeToj UHTEPBANOB, HAHIEM, 4TO MHOKEe-
CTBOM PEelIeHIi aTOTO HePABEHCTBA, A SHAYMHT, W HCXOJHOTO Hepa-
'? -
BEHCTBA -;% < (0 sBngerca obbegUHeHNe TPOMERVTKOR (—20; —2) 1
(7; +oo).

Oreer: (—o0; -2) U (T; +o0), <!

§ 6. HepaseucTea ¢ 0OHOW NepeMeHHOR
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- 2x

17
Mpumep 5. Peuum J;Ep:_BEHETB.ﬂ e 0.
IT—=2x
P Suax gpobm -——— COBOAJEET CO 3JHAKOM NPOH3BeJeHHA

(17T — 2x)(x — 4) nTpH Beex 3HEUEHHAX X, OPH KOTODPBIX Apodb
HMEST CMRICI. [[BBTGH‘&F JAHHOE HEDABEHCTEO FEBBMHJILHO cHCTeME

(17 — 2x)(x — 4) >0,
r—4=0:.

Hepapegcrso (17 — 2x)(x — 4) = 0 npueenéy x sugy
(x - 850x —4)= 0.

Pemus o100 OepABEHCOTED METOJOM HHTEPEANOE H HCRINSHUE H3
MHOMECTE] 200 pemerni uucno 4, HANEM, UTO MHOMECTBOM pe
meanii HCXOTHOPO HepARSHCTBA ABRIAeTcH mpomemyrox (4: 8.5].

Otrser: (4; 8,5]. <

?ngmanmu
325. PemmiTe BepABEHCTEO, HCOONLAVA METOH HHTEDBATOE:
a) (x +8)x —5) = O B) (x — 3,6)(x + 8,5) = O;

) (x— 14)(x + 10) < 0; 1) [x % %](z+ %] <0.
326. Pemnte HepaseHcTBO

a) (x + 25)(x — 80) < 0; E][Iuél(p%]a:u;

6) (x + 6)(x — 6) = 0; r) (x + 0,1)(x + 6,3) 2 0.

327. Pemure HepaBeHOTRO:
a) {x —2)(x — H)(x— 12) = 0
B)(x+ THx+ 1)(x—4) <O
B) x(x + 1){x + &){x - 8) = 0.
328. Hafigpre, OpH KAKWX 3HAYSHMHX X!
a) nponaseseaune (x + 48)(x — 37)(x — 42) nONOEHATLIEHO;
6) nponseegenre (x + 0,7)(x — 2,8)(x — 9,2) orpEOaTensHO.
329, Peinnre HEpPAREHCTRO!
a) (x+ Dx — 2)x - 15) = O
6) x{x —56Mx+6)>0;
8) (x — 1)(x — 4)(x — 8)(x — 16) < 0.
330, Haiimure MHOASCTEO DEUIFHHIT HepaBeHOTBAL
a) 5(x — 13)(x + 24) < 03 B) (x + 12)(8 — x) = 0;

5) —[x + T:][x + %] > 0 r) (6 + x)(3x — 1)< 0.

——m YpasHeHWa 1 HepaBeHCTBa C OAHOM NEpeMeHHON
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331. Pemute sepaseHCTBO:

a) 2(x - 18)(x — 19) > 0; B) (Tx + 21)(x - 8,5) < 0;
6) —4(x + 0,9)(x - 3,2) < 0; r) (8 — x)(x— 0,3) = 0.

332. Haanere ofnacre onpegensuus QYHKIHA:
a) g = (65— x)x +8);  6) y=Jx+12)(x - 1)(x - 9).

333. llpn xakmx sHaYEHHAX X HMeeT CMBIC] BHEIDAYKEHHE:

a) /(2x + 5)(x — 17); 6) Jx(x + 9)(2x - 8)7
334. Pemunre mepaneHcTso:

a}i;aﬁﬂ s],ﬁa}ﬂ A “1::(].

ﬁ]m‘:ﬂ: r) ﬁi::’ﬁ}ﬂ: e) gf':n 0.
335. Pemure HepaseHcTso:

5T <0 B3z >0

6) Trg > 00 1) gy <O
336. Hafipnre MHOEECTEO PeINSHUE HepABeHCTRA!

a}:_;hﬂ: ,:g]h 2'3(}

t<o; i <o e ea<o.
337, Petuute HepaBeHCTHO:

]m >2; ) - lsp

6) 3=5 <1; r) Er+2:}3
338. Pemnnre HepABEHCTRO:

a]&'r”-::nt; B) — 22

P PR i’_{f; >1.

339. HanumeTe ypasEeEme npsaMoil, wxoropas:

a) OPoXOAHT Yepes HAUANO KoopamHAT B Touky A (0,6; —2.4);
B) mepeceraeT OocH KoopaEEAT B Touxax B (0; 4) m C (—-2,5; 0).
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340. lIsa cocyna Obiim HAMONHEHE! PACTBOPEMM COJMM, NPHYéM B mep-
BOM COCYHe cogepianock He 1 I MeHhIDe pacrsopa, YeM BO BTO-
pom. KoHUeHTpADHS DPACTEODA B NEPBOM cocyie coctasasma 10%,
a Bo sropom — 20%. Ilocae Toro KaKk PACTBOPB CAHAH B TPeTHR
COCYA, MOJYYMIH HOBWIH DACTEOD, KOHIEHTDAUMA KOTODPOro CoCTa-
sand 16%. Ckoanxo pacTBopa OBIZIO B KAMGIOM COCYAE NepBOHA-
UATTLHOT

KoHTponbHeie BONPOCH ¥ 3afaHus

' Ha npumepe HepaseHcTs 8x” + 5x —2<0 wu x* + 2x + 6 > 0 pac-
CKEXMTE, KK MONMHO PEelIMTb HEepPaBeHCTBO BTOPOIR crenedu, uc-
nonek3ays CBOWCTEA rpaduya KeafpaTUHHON QYHKUMA.

"l Ha npumepe HepaseHcTea (x — 5)(x + T)(x + 9) < 0 pacckaxuve,
KaKk pewanT HepaBeHCTBa METOOOM WHTEPBANOS.

Haa mex, kmo xouem anamv Goavlie

16. HekoTtopbie NpuémMbl pelueHus
uenbiXx ypasHeHUn

Mg yaxe ormedanu, 49T0 (OPMYIB KOpPHeHl HEJILX VpapHeHHi
Tperhell B HeTBépTOil cTeneHell ¢ oAHON NepeMeHHOH TPOMOSIKH H He-
yAoOHE! L8 NPAKTHYECKOrD HCNOJALIOBAHHH, # JANA YPABHEHHH naTol
n Gonee BRICOKHX cTenemell (opMmyn KopHeit soofme He cymecTsyer.
Taxwe ypasgesns ynaérca MHOIJA PEIINTH, HCHOMLAYH CHEHHANBHBIE
NpPHUEMBI,

IMpn pemesnn menwx ypangednii GelpAeT MONEIHA TEOPEMA O KOpD-
HEe MHOI'OHJIeHSA, KOTOPYID Mbl HpuMem 0e3 HoxasaTelbeTsa.

TEOPEMA 1| 0 xopHe MHOro4YneHa

Ecnn uneno a ABNAETCA KOPHEM MHOMOUJIEHA
Pix) = a,x" +a,:n:""1 g, e+ a,, roe a, =0,

TO STOT MHOTOWIEH MOMHO OPEACTABHTL B BUJE NPOHIBEeHWS
(x —a) P(x), rae P,(x) — muorounes (n — 1) crenmess.

Jra TeopeMa [HO3BOJAET PelleHHe [eNoro VPABHEHHA n-H CTeneHu,
nNA KOTOPOro HEBeCTeH OAHH HW3 KODHelH, CEeCTH K DPeIIeHHID VPABHE-
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auf (n — 1)-ii crenenn, B WACTHOCTH OT YDPaBHeHWA TPEThedl creneny
nepeiiTH K KBAIPATHOMY.

Ecmm memoe ypaspHenue ¢ oqHol nepeMensol, ¢ HensMy Kosqupang-
SHTAMH HMEST HeHbLH KOPeHL, TO er0 MOXMHO HARTH, HCIONRIVH Teope-
MY 0 HedbiX KOPHAX EAOT0 VDaBHeHNA.

TEOPEMA 2

O UenblX KOpHAX Uenoro ypaeHeHWs

Ecan ypanmeswe

agx® +a;x* ' + ..+ a,_ x+a,=0,

B KOTOpOM Bee RoaprmHenTsl — UeIsle YHonR, TpHYéM crobon-
HEI WIeH OTAMYeH OT HYJA#, HMeeT Oelbil KopeHb, TO aTorT
KOpeEb ABIASeTCH AgennTenem csoboAHOTO uYAeHA.

® Ilycrs x, — veasilt Kopers gaaHoro ypasuenus, Torga sepHo pa-

BEHCTBO

Orewoga

o¥p + 8 Xg " F e A%yt a, =0,

rrr n_ =i =
a, =—0gXy — d;Xg e =y 1%

2

n=1 n=
ﬂﬂ - xu{'—ﬂﬂ.\:ﬂ - n]xu T T ﬂﬂ = I}!

Yueno, alHCAHHOS B 3T0M DAREHCTEE B cxofikax, ABAHETCOR 1e-
JAkIM, TAK HKAHK X; H BCe roadpu I eHTsH “Bgs e vy =@, — OB
Okie YHOMH. FHANKHT, OpY JeleHni a, HAa X, DOAYHAETCH IeJoe THe-

no, T. €. X, — Aeaurens caoboguoro wiema., O

MHpuregém opuMepsl POMISHAA HETLIX YPARHEHHT ¢ HCHOABIOBAHKEM
VKASAHHBIX TEOPEM.

Omgun u3 NpHéMOR penieHns vpasHesus suga P(x) = 0, roe Plx) —
MHEOTOWIeH TPeThHeH wan 0oaee BRICOKOH CTENeHN, COOTONT, KAK H3BECT-
HO, B pasiomeHHH MuOrowieHa P(x) ma MHOMHTRIHN,

Opumep 1. Peorum vpasaedne

x? -8x*+18x-2=0.

P Ecan a1o ypasHenue AMeeT Oenslii KOPeRb, TO B CHIY TeopeMb! 2

OH gpaderca gendrenem umcha —2, T, €. DABEH GAHOMY H3 d9Hcen
1, -1, 2, -2. Iposepra yDesgaeT HAC, UTO KOPHEM VDABHEHHSA
HBIHETCH YHCAD 2. EHE‘IE'T. B CHIY TEG;]EHH 1 MHOTDYIIEH
x' - Bx® + 18x — 2 wmoxHO OpeacTasnTsE B Bume (x — 2) F(x),
e F(x) — muaorounen aTopoil cTOUOEH.

Jlas toro uwrobel safite muorounen F(x), pasgenum muorownen
2 —Bx" + 13x — 2 na gsyunen x — 2. [leleAde MHOIOYIEHOB BhI-
IOMHAM }F'I‘CIJ'IECDM:
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282"+ 18x - 2 x—2
x® — 2x® - 6x+ 1

62"+ 13x
-6x" + 12x
_x-=2
x— 2

0
3HAYUT, HCXONHOS YPAEHEHHE MOMKHO NPeACTABHTEL B BUIe

(x = 2)(x* -6x +1)=0.
Orcrona
x—-2=0mumm x*-6x+1=0.
[lepsoe ypaBHeHNe UMeeT eAHHCTBEHHBIN Kopens — uncio 2, Bro-
poe ypasHeHHe HMeeT JABa KopHsa: 3 — JET u 3+ -JE :
Hexopnoe ypansenwe umeeT TpH KopHa: 2, 3 -8, 3++8. 4
Emé oanE npHéM, KOTOpLE HMCOONLIVETCH NPH pEeIIeEHH Menbix

VpasHeHHH Tperheil M DoJiee BRICOKHX CTeneHel, COCTONT, KAK Bhl 3HAR-
T€, BO BBEEASHHN HOBOI HepeMeHHo.

Mpumep 2, Peimiam vpasHeHHe
2007 (2" = 6x* + 9) + 2006(x* — 3)— 1 = 0.

P Henonsayem nogeramorky y = x° — 3. [lonyunm ksagparsoe ypas-
HeHHe

2007y" + 2006y — 1 = 0,

[Mpumenenne (PopMyILl KOpHEN KBANPATHOPO YPABHEHUH NPHBOIIT
380k K IpOMOSAKAM BhuHeneHuam. [MoctynumM weave. Tlonsrraes-
¢ HAHTH Nensdl KOpeHL VPABHEHHS, €CIH oH cymecrsyer. ITo
reopeme 2 oH ABAseTcA jgenwrtenem uwmexna —1, T, e. pasen 1 nan
-1, Hojgcrapnas B yvpasmedue umena 1 m -1, ybempaemos, uro
KOpHEM ypasHeuns apiafercs sucrno —1. Bropoit kopens kpagpart-
HOI'O VPaBHEHMHA HAHAEM, HecOOabaydA Teopemy Buera. Tar kak
: 1 )

Wi " ¥e = —Zo7 ¥ ¥ = Lm0 Yy = a7
HMa pamencTR

3
.1'2‘—3——1 E.Iz—ﬁ—i?ﬁ

HAMAEM KOPpHH HCXOIHOTO VPABHEHHA!

[ 1 [, 1
& = 2..rg=q'§,xﬂ=-—3-2-ﬁﬁf,x4= 3 5567

1 1 3
OreeT: -\E, N'IE: ~\/3m, \[B'EW‘ <]

YpasueHvn W HEpPaBeHCTBa C OOHOW NEepemMeHHon
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Meron BEefieHEA HOBOH DepEMEHHOH HAXOIHAT DpHMEeHeHHEe ODH pe-
MeHHH S038pamnsly ypaereniil.
BogepaTHRIM ypapHeHHEeM HAILIBAETCH VPABHEHHEe BHIA

@ux" +ax* V4 Lta, xta,=0,
B HOTOPOM KOBMDHIIHERTH YNeHOH YPABHEHMS, OJUHAKOBO OTCTOSIIHX
OT Hauaja ¥ KOHOA, pasHW, T.e¢. 4, =4a, ,, rae k=0,1, 2, ..., n.

PacemorpM npHEMep peleERA BOIBPATHOND VPABHCHHS 4HeTBEpTOH
CTelleH.

Npumep 3. Pemmm ypanHeEne
2 - 52 + 62— Bx + 1= 0.

P BocnonhaveMmes TeM, aTo HO3(PRIHERTH 9IeHOB MHOTIOYIEHA, 34~
OUCAHHONO B Mesoil wacTH ypaBHeHNS, OOMHHAKOBO VIANEHHBIN OT
HAYAMS M KOHIR, PABHBI MeXgy coboif.

Pasgnenue ofe 49acTH VpapHeHH#A Ha 2, OOAVHAM PABHOCHALHOE
eMY YpABHEHHE '
2 _ _5 .1 _
x 51‘ + 6 P = rf 0.
Crpynnupyem neppBslil 9ioes ¢ ODOCI8IHEM B BTODOH ¢ YeTBEPTEIM,
OpHYEM BO BTOPOI ovMMe BEIHECEM MHOMHTENTE —D 38 crobRN.

Moayamm
e N U 1 s
[.r +x3_] 5[x+r)+ﬁ 0.
Beeném nHOBYIO nepeMeHHyD: = X + ~_:: Torga
2
p 5 [

[: w1

Orewna

Ia+2+-:1?-y2,

r“+$=y"’—2.

Buminonsns nojeTaHoBKY, TONYYHM
(" — 2) — 5y + 6 =0,
y' -5y +4=0,

Monyyennoe KBAAPATHOE YpABHEeHHEe HMeeT ABa KOpHE: y, =1 ®m
Yy = 4.
Juavur,

1 I
x+o=1mm ¥t o=a
Pemas a1 ypassenus, waligém, 4To NepBOR H3 HUX He HMEET KOp-
Hell, A BTOpOe HMeerT ABa KOpHA: x;, = 2 — qﬁ Hx, =2+ JE

Ana Tex, KTO Xoyetr 34aTe Gonkle | 101



BHAYHT, HCXOOHOE BO3BPATHOE VDABHEHHE HMEeT OBA KODHES:

2-J3u2+43, <

Hupraa ymaérca pelmmaTh

neaoe ypaEpHeHHEe, BOCOHOJLBIOBABIOHCDH

CEOHCTBOM BOGDACTAHHA WM VORBAHWA (QYHRIDINH.

Hpumep 4. Pemum vpasHeHue X+ x-2=0.

>
L

\”‘ y=a’
y=——x+2
\EE

Puc. 59

Zopauress

1. Ma panmanx g9ncen

Eenn JaHHoe VPABHEHWE HMOeT eIk
KODEHB, TO B CHIY Teopemsi 2 OH sBJA-
ercs gennremem uncna —2. IMposepxa
viemsaner HAC, 4T0 KOpHEM VpPABHEHHSA
aangerca gueao L. HMorascesm, wro gpyv-
'HX KOpHell 270 ypABHEHHE HE HMEeT.
HJ‘IH 3TorMN OpPeITCTAEHM éra B BHIOE
x% = —x + 2, Oyuruua y = x° ABAAETCH
BOgpacTAlomedt, a hyEruME §y = —x + 2 —
yiiblBAOIENH. daaunT, YpaBHEHHEe
2+ ¥ — 2 = () uMeer eMHCTBEHHLEIA KO-
peEHL., DTO XOpOUIO BHAHO HAa PHCYHEE
59, A KOTOPOM CXeMaTHYecKn uaobpa-
#ensl rpadurm QyEkuall y=x" @
y=-x+ 2.

Hrar, wucxogHoe YpabHeEHE HMEET
eTHHCTEeHELIH Kopedb — aTmeno 1. <l

1, =1, 2, -2, 3, -8, 4, -4, 7, =T
BEIGEPHTE TE, KOTODLIE ABAAIOTCH KOPHAMH ypaBHEHH
al = x' — 5lxt + 49x + 98 = 0.
Kakite M3 HHX MOMHO HCEAOUUTH CPAXY, He NOJACTABIAR HX B

ypasaeaue?

B42.| Pemmre ypasuenue:
a) 2* —4x* + 3x + 2 =0;

6) x' +2x' - Tx*—8x+12=0.

B43. Ilpit KaKHX IHAYERHAX p PARAL IHAUEHUH JBYUIEHOB:

a)p’ - p'w 8p - 12;

6) p°-3pupt+1?

B44. Hafinure KoOpAMHATH TOWeK nepecedesns rpaduxa dyHKIN
y=x"+4x* + x — 6 ¢ ocaMM KOOpAWHAT.
845 Hasecrno, aro rpapur ymxumn y = x' — ax’ — 102" + 80x - 96

nepecexaeT ock X B Touke (4; 0). Haiiaure a 1 KOOPAHHATHL APy~
I'Mx TOUeK nepecedeHHs rpaGuis GyHRIINE ¢ OCBHD X.

VYpasHeHns W HepaBeHCTER ¢ OAHDR NepemMeHHon
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346, Pemnre ypasaenme:
a) 718z - 717x* =1 =10; 6) 206x* — 205x" - 1 = 0,

847 Pemmure ypaspenne, MCOoabLayH BEeleHMe HOBON NepeMeRHO:
a) (x* + Bx)® — 4(x + 4)" = 256;
6) 2(x* — 6x)* — 120(x - 3)* = B.
348, Pemure ypasnemnne:
a) x* + 11x — 108 = 0; G) x° +6x+ 44 =0.
W3 ganmRx ypaBEeRHEDl BpbepHTe TO, KOTOPOE HMEeT OANH M TOMb-
KO OJMH Oefkliii KOpeHs,
1. 2*-x+3=0 3. x* +5x* +4=0
2. x'+x*-20=0 4. 2" -5x+4=0

3. Penrrre BoaBpaTHOe ypaBHeHHe
10x* = T7x* + 1502 = TTx + 10 = 0.

851 Mokammure, WTO ecnM UMCHO M SBAAETCH KOPHEM YPaBHeHHSA
ax' + bx® + cx* 4+ bx +a=0, rue a, b, ¢ — HeKOTOpHIE WYHCHA,
opudém a # 0, To ofparEoe eMy WHCAO TAKHE ABIASTCH KOPHEM
TOP0 YpABHEHHS,

HAononHuTenbHeie ynpaxHenua k rnase Il

K naparpacdy S5
352. Pemmure ypaBHeRHe:

a)x"—x"=0; 6)2®=4x'; 8)0,5x=232x; 1r)0,2x"=4x"
353. Hajinure KOPDHH VDPABHEHUWS:

a) (a — 2)(a + 2)(a* + 4) = 25a" — 16;

6) (x — 1)(x + I(a® + 1) = 62" — 1.
354. Pemmmre ypasaenmne:

a) 2" - 2" - d4(x -1 =0; B) Hx' - 19x° — 38x + 40 = 0;

6) 2 + 2 ~(w+ 1) =0; 1) 62" -31x*-31x+6=0.
485, Pemrre ypasHeHHES:

a) x* + 2x° + 8x + 2 = 0; 6) 7+ 4x* —8x -6 =0.

356. Pemure ypaBHeHHE X° = X AByMs# crocobamMH: rpadHYecKIM ¥ ada-
JATHYMECKHM .

367, C nomonsio rpadikos BEISCHATE, CKOJIBKO [OIISHITH MOMET HMETE
ypasHenne x° + ax + b = 0 upn pasJHYEBIX JHAYeHMEX a 1 b,

LonenHuTensHbie yrpaxHeEHHMA K rnase Il
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358. Pemmure ypapHeHue, HCHONL3YS BEEJeHHe HOBOH HepeMeHHOIM:
a) (x* + 6x)° — 5(x" + Bx) = 24;
6) (2" - 2x -5 —2(x* - 2x - 5) = 3;
B) (x? + 82 — 25)° — 2(x* + Bx - 25) = -T;
r) (y + 2)' - (y + 2)" = 12;
n) (x* + 2x)(x* + 2x + 2)=3:
e) (x* — x — 16)(x" — x + 2) = 88;
&) (2x + Tx — 8)(2x* + Tx - 3) -6 = 0.

359. Peinnre ypanHeHRe:

Ay -y +y=1; 6) y' +y" - 27y = 27.

360. Penmrre ypasnerse:
a) 2x" + x® + 2 + 2P+ 2x + 1 =0
6) ' —2x° +2x* - 42’ +x -2 =0.

361. Haitnpure cymmy xopreil GHKBagpaTHOTO YPaABHEeHHA!
a) x' —9x¢*+18=0; B) dx' - 12x" + 1 =0
6) x' + 82" - 10 = 0; r 12yt -y -1=0.

362, Annserca am uweno:
a) 3 + \fE KOpHeM GHKBAJPATHOr0 ypaBHesmus x' — 6x° + 3 = Oy

6) 5 — V2 kKoprem OuEBAApaTHOrO ypaspenusa x'— 10x* + 23 =07

a) x' - 20x* + 64; r) ' - 3x* — 4;
6) «* — 172" + 16; 1) 92 - 102" + 1;
B) x' - bx® - 36; e) 4x' — 17x° + 4.

364. Pemere ypasreHne:
3y3+12y2—2?y—10&‘-_u. 6 W6t -u-6
- 16 o v} - 36y

1 1
x+2 B Trg PaE

365. Ilpm xaxEx sHaUEHHAX X DASHOCTE Apobei

HA& PASHOCTH apobei :1_3 H :-:zu?

366.| Pemure ypasseHHe, HCHOMB3YA BhlIeNeHNe MeN0il HACTH Ha APOOH:
F-Bx+3 £+l 1,

B.:l xr—25 x+05 FE
L4+ Bx+10 —Br+T 1
B —d® - =8 &
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367. HaliipTe Xopad YPDABHEHHH:

&) 1 R S (]
L_grr8 T2 £y

3 3 T
o + - .
2 f-x-68 *T2  F-p
868 Pemunre ypanmenue
1 N 42 4 21 4% - 32 + 14x -4
PHorPexr-1 e rxsi x*-1

369, Hafiamre KOPHU YPABRHEHHSA:

Tx-4 hx— 43
2 —_— =_
8) & =7 6) &* = —=.

370. Pemnre ypasEenne, oboamavwHB OJHO H3 CIATAeMBIX Hepea f, a
Apyroe 4epes |
X x 1 *+2 L322
x +.t2-.*1=2§' E}Ex- ;-'2 +2
371, Pemunre ypaBHeHEHe, MCHONB3YH NOACTAHOBRY Y = X°:
o 1= d2® £+38 2 10

.I.'u'2+ E—xﬂ Fa=0; IE];'E+1 -4 - 3?4

- 25,

a)

=0,

a)

372, PemmaTe ypasHeHRe:

:+l'= ':-21 x+d 5
ﬂ}(:_zJ —lﬁ[ﬂ_l] = 15; ﬁ}[ ] —Q{JHEJ = B.
B373. Penmire ypasHeH#e, HCHOALIYS BBEEJCHHe HOBOH HepeMeHHOM:

8 18

a}ﬂ[x=+?{]-[x+1‘~]-2; 6) 9x* - 18x + 3~ T = 22.

o 1 1
B74/Ilpn raxux sHAYEHMAX 4 cyMMa uncen a u o » 37 pasa mensme
eymmsl wx kyGon?

B75.] Pennire ypasHeHe:
P e l],. = o [ _l]
a) x + 3 22{:-1-: &) »* = 19| x s

K naparpady 6
376. PemunTe HepaABEHCTBO:

&}x’—ﬁxwﬁﬂ*:ﬂr erp“+Ep%21;
8) -m" - 8m + 9 = 0; a) 12x — 9 < 4x%
B) 3yt +4dy—4>0; e) -9x* < 1 - 6u,

JononuuTensHele ynpaxuedus x rnase |l 105



377. Horamure, 910 Ope MOHOM IHAYEHHH X BeDHO HEDABEHCTBO!
a) 2x +1)(x — 3) = (x + 5)(x — T);
6) 3(x + 5)(x - 7) < (x + 2)(x — 4).

378. Haiinure obnacTs onpegenesus (VHKINNA:

6) y = [ 6 Y16 — 24x + 02°
Jaa -9 S

379.) ps kaxmx sHauenusx a ypasrerne (a +2)x" +8x +a—-4=0
HMEET OB& KopuAT

380. llpr raxux snauenwax b ypasmesue (b — 1)ax* +6x+b-3=0
HE HMeeT Kopuei?

381 ITpu kakux sEaveHHsx ¢ He HMeer KOpHEH ypapHeHHe:
g) x'—-12x" + e =0 6} x' +ecx® + 100 = 07

382 (Radava-uccaedosanue.) Tlpn Kaxkpux aHAYCHAAX k GHKBaAPATHOE
ypasuenme x' — 18x° + k= 0:
4) HMeeT TeTRIDS KOpPHAS
0) uMeeT NBA KODHS;
B) He uMeeT BEopHEei?

1) O6osmausre x” uepes y. Beimcumre, IpE wakuxX SHAUCHHAX K
OONYVYEeHHOS KBAJAPATHOS VDABEHEHHE: HMEeeT B8 KOPHH, HMeeT
OJIMH KOpenkL, He HMeeT KopHel.

2) Vramure zHaxm HopHell KBAJPATHOrO YpPaBHEHHH C NepeMeH-
HOH Y, ecIH KOPHH CVIIECTBYHIT.

3) CaenaiiTe BLBOL O THCTe KODHEH 3alaHHOrO YPABHEHHMA B 3a-
BHCHMMOCTH OT 3padveHds k.

383. Hafigure obmpe pemenns HepaBeHeTs x° +6x—-T7< 0 w
- 2x—15< 0.

384, PemmaTe cHeTeMY HEeDABEHCTE:

a) |4x° - 27Tx -7 >0, p) [x+1<0,

x =0 2% —18 = 0;
6) [-3x"+17x+ 6 <0, r) Jx—4=0,

x <0 3x" - 15x < 0.

385. Pemmnre cHOTEMY HEDABOHCTE:

a) [¥*+x-6<0, 6) |x**+4x-5>0,
-2+ 2x+3>0: ¥ —-2x-8<0.
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386. Pemiure HepaBeHCTRO!
a) (x+ L2J6 — x)x—4) = O

03 #)(5- =) - =) <o

g) (x + 0,6)(1,6 + x)(1,2 - x) > 0;
r) (1,7 = x2)(1.8 + x)(1,9 — x) < 0.

387. lpn KAKHX s3EAYMeHHSX ¥ npouMseegenue (3x — 5)(x + 4)(2 — x):
f) paBHO HYIIEY G) HOJOMETeNLHO; 8) oTpHOATEALHOT

388, PemuaTe nepapescTBO!

a) (18x = 36)(x-T) = 0; 8) (x + 0,8)(4 — x)(x — 20) < 0;
(- 7398 -x)>0; r) (10x + 3)(17 — x)(x — 5) = 0.

389. PemnTe HOPABeHOTRO, PRANMOMKHE €U0 JeBYH) YACTE HA MHOMHTENH!

a) (x* - 18)(x + 17) > 0; r) 2 — 0,01x > 0;

@) [x - g][.f" -121) < 0; M2 -90x*-1)>0
8) x* - 25x < 0; e) (x* — 15x)(x* — 88) < 0.

390. Pemnute HepaBeHCTBO:

a) (2 + 1Tx—-6)x+2)<0:  8)(x— 1)*(x - 24) < 0;
6) (22 + Dx(x —4) = 0; ) (x + Nx - 4)%x - 21) > 0.

491, Hafinure odnacres onupenesenind (QyHERITHH:
F

a) ¥ =

392, Faxnngﬂ.nhnm 1 HepaseHcTsa:
a]i:l 20w (x-3)(x+1) > 0;

6) —p 5 <0 x (x+5)(x-8)< 0?
393, Pemmare HepapeRCcTBO:
r-8 o | 2x—4d
8) 77> 0; 8) 3—5 2 0; a) 3I+3€ﬂ'
ﬁ}’*’ﬁqn: r) o < 0; &) 3oy > 0.
394. PemnaTe HepaBeHOTEO!
tix+ 2 3-8x
8) 737 <% B arrz = b
6) = > 13 n 22515

NononHuTensHEIE yNpasHeHus K rnaae [l

7
J@x DBz )" 6) ¥ Jilz+ fix-0
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108

REEER YVPABHEHUA U HEPABEHCTBA
C ABYM#A NEPEMEHHbBIMM

B kypce anrebpsl 7 KIACCa BE HAYYWINCE PEILETE CUCTEMB NMHEWHBIX
YPaBHEHWIA € OBYMS NepemeqHHsMW. B OadHo# rnase paccMatpusaloTcs
CUMCTEMBI ypaBHEHWW BTOPOR cTeneqHu. CameiMi NPOCTEIMKW M3 HUX ABNRA-
IOTCH CHMCTEMGI, COCTaBNEHHBIE M3 YPaBHEHWA NEpBOA CTeneHy W ypasHe-
HWA BTOPOA cTeneHW. Takyio CUCTEMY BCErO2 MOXHO pellnTe cnocobGom
NoOACTaHOBKM. ECNM CUCTEMa COCTABNEHA W3 ABYX YPAaBHEHMI BTOPOR CTe-
neHn, To HanTM e€ pewedwe ObBaeT 3aTpygrvTensHo. Jluwe B pepkux
Chyqasix aT0 yAaETCH caenate, MCNone3ya rpadwyeckuin cnocob, cnoco-
Obl NOACTAHOBKW WKW CNOXEHWA YpaBHeHwn. B aToi rmase mam npeana-
ralTcR TEKCTOBLIE 3afaquv, KOTOpLIE Bbl CMOXETE PelWWTs € NOMOLLLID
YPEBHEHWI WK CUCTEM YPaBHEHWIA BTOROW cTenenn. Cosetyem 0bpaTtuTh
BHUMEHWE HA WMEIOLUWe BaXHOE NPUKNA[HOE 3HaYeHMe 3afa4M Ha CMecn
U cnnassl. Bel BCTpETUTECH C HEPaBEHCTBAMW C ABYMS nepemMeHHbIMUN.
BepoATHO, Bac 3anMHTEpecyeT, kak w3obpaxaioTcA Ha KOOPAWHATHON
NNOCKOCTW MHOXECTBA pPelleHWil HeKOTOpbiXx HEepaBeHCTB C OABYMS nepe-
MEHHEIMW M MX CUCTEM. 3AECH BAM NOMGXET WCMONL30BaHWE KOMNLIOTERE.

YPABHEHWUS! C ABYMS MEPEMEHHbLIMMU
M UX CUCTEMbI

17. YpasHeHue c ABYMSA nNepemMeHHbIMWU
u ero rpadpumk

Kamxpoe uz vparHeHHH
2x+ 3y = 15, 2 =4-y, xy—6=0, BHxF*+yi=9
ABMAPTCH VDABHEHHMEM C ABYMSH NepeMeHHBIMH.
Ecnin B ypaBHeHHE 5x® 4+ yﬂ = 9 moACTABHTE BMECTO X 4YHcao 1,
4 BMECTO Y uHeno 2, TO DONVUETCH BepHoe pasencrso 5 1%+ 28 =0,
ITapa umcen (1; 2), 8 xoTopoll Ha HDEpBOM MecTe VKajaHO BHAYeHHe
nepeMenHoil X, 8 Ha BTOPOM — 3JHAYEHHe NepPeMeHHOH Y, ABAAETCH

pemmenmMeM ypasHenus Hx' + yf = 0.

L EEERI Ypasuesus W HEREEEHCTEE C ABYMA NEpemMelHEIMK
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! Pemennem ypaBHEHWA ¢ ABYMA NEDEMeHHBIMHE HASEIBAETCH |
, Napa SHAYEHHN HepeMeHHBIX, obpanainas aT0 YpaBHEEHE B

| BEpHOE DABEHCTEO.

| S

e L L L T T T T T - - S —— = = _—

Ypapuweane ¢ IBYMHA DODeMEHHEIMHE MME2T, KAK OpPABRI0, Oeckomen-
HOE MHOMKECTHBO pPerneHui.

JBa ypaBHeHHA, HMEHOIIHE OJHO H TO K€ MHOMECTRO peimeHnii, Ha-
ALIBATOT POAHOCHAEN WML HPOBHEHUAML,

Crenens mesioro ypaBHEHHA ¢ JBYMA NEPEMEHHLIMH Olpeiensercs
THK e, K4K H CTeOeHb HeJoro VpasHeENd ¢ oJHOH nepeMednoil. Eeom
JEBAH YACTH YPABHEHNS ¢ IBVMHA [epeMeHHEIMH OPeAcTARIAeT coboil
MHOTI'OYJIEeH CTAHZAPTHOTO BHAA, & npaBasd — gmcao (0, To crenens
YPaRHEHHS CYHTAIOT PaBHOHE cTeleHH aToro mMuHOrodnesna. Jlas rtoro
gTOOBl BLISCHUTH, KAKOBA CTENEHL YDABHEHHS ¢ JBEVMHA NepeMeHHbI-
MH, €r'0 3aMeHAT PABHOCHIBLHEIM YPABHEeHHeM, JeBad HY&8CTh KOTOpO-
ro — MHEOTOWIEH CTAHRJApPTHOrO BHaa, a4 opaeas — 9uerno O, Hanpw-
Mep, YpaBHeHHE

P+t =a®=1
DEBHOCHILHO VDABHEHHIO

2%+t +1=0
H, 3HAYMT, NBAACTCH VPABHEHHeM YeTBepToil crenenm,

T'pachuxom ypapHenHa ¢ IBYMA NepeMeHHEIMH HASRBACTCH

MHOMECTEO TOYeR KOODAMHATHON IUIOCKOCTH, KOOPAMHATH KO-

TOpRX O0palanT ypasHeHHe B BepPHOE PABEHCTERO, |
_;

Bu amaere, wro rpadmeoM amHeNHOrO VpasHeHAs ax +by= ¢, B
woropom a # 0 unmn b# 0, asnserca npaMas. BaM HIBECTHL TAKMKe
rpad@ K HEKOTOPBIX ypasHeHu# Bropol crenesn. Hanpumep, rpadpm-
KOM YPABHEHMS ¥ = X' ABARETCH napabona, rpadmKoM ypaBHEHHHA
xy = 12 — ranepboaa.

[MToxaxem, urto rpadmroM ypanHeHHs Wk
2P+ y* =, rae r— npoHsBOIBHOE NOAO-
HHTEILHOE YHCI0, ABNALTCH ORDYIHHOCTH D
pPaJHYCA r ¢ HeHTPDOM B Ha4aje HOOPIHHEAT
(puec. 60).

[Tyers Touxa B(x; y) — npouasorsHas
TOMKA HTOH OKPYMCHOCTH, He TIPUHALIeN- .
oA HH OJHOH M3 KOOPAMHATHRIX ocefl, A o
Torpa wua NTPAMOYTOJNLHOI'O TPeYTONBHHKA B
AOB umeem AO” + AB* = BO®. Tax nax

AO = x|, AB=lyl, BO=r, 1o |af* + f* =, 3
HIH, OIYVCTHB dHAK MOIVIAS, OMYHEM

4yt = (1) Puc. 60

M

§ 7. YpaBHEHWA C ABYMA NEPeMEHHBEIMW M MX CUCTEMB
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vi Jlergo yOemETLCH, UTO BCOH TOUKA OKDYHE-
HOCTH HAXOAWTCH HA OJHOH W3 KOOPAHHATHBIX
oceft, TO o8 KOODIWHATH! TAKMKE YUOBIETBODS-
wr ypasEeari (1). Hanpumep, nojcTapns B
ypasrerue (1) xoopausars roukn C(0; —r),
noayumm BepHoe pasencrso 0° + (—r)° = re

Moo IOKA3ATE, HTO ELNH TOUYKA He
OPHEAAIREAT OKPYHHOCTH, KAK, HATpHUMEp,
touka L) mon rogaxka B, To €€ KOODOHHATED He
VOIOBJASTBOPHIOT VpasseHEE0 (1).

3uayuT, DABEHCTEO X° + y° = r° BEpHO
TOrRa H TOILHKO TOrTa, KOorga To4Yka © HOop-
AMHATAMH X H Y OPHHALNEHHT OEDYEHOCTH
Puc. 61 paguyca r ¢ ODEHETPOM B HAYAJE KOODANHAT.

4 § Orewpa cheayver, uro rpadMyoM VpaBRHeHEHS
Xy - r ssnaercs OKPYRHOCTE PASHYCA I” ¢ ODeHTPOM B HAYMANE HO-
OPIHHAT.

Ecan mamayio Touky 2Tol OERDVIEHOCTH TepeHecTH NAPANTeNLHO
OCH X H4 @ elHHHL BOpaso opmE a > () uwan Ha —a eIWHHIL BAEBO HDPH
a<0 w napanmensHEo ocm y Ha b egwEWn seepx opu bh> 0
wrw #a —b eguHaNn BEma opu b < 0, TO NOAVUHM OEDPYIRHOCTL TOrO
me pajguyca ¢ neaTpom B touxe O (a; b) (pue. 61). Ypasneuue asroil
OKPYAMHOCTH OPHMET BHI

(x—a)* + (y—b)* ="
I'paduxy ypapHeRwil ¢ IBYMA NepeMEeHHBIMH BeChMA Pa3HOODPAIHEL.
Hexoropsie #a HuX #aobpaxcensl HA pucynxe 62.

(

a) [T !f_u_ ] TTTT & .if‘i-: ?.‘. I
Ty = 2(x2— yR) t -1 ;-? ;J ‘
AT SN AT
T 1 < -
f | - A ma
2 {1 * I 0 0 O
I \ | 'J’ 1| i i 1 i
SEEEE | Wi S AR R
Puc. 62

NADHYTWA NLBOBWMY YEBLIWEB (1821-1894) — pycckunia
METEMETUE W MEXaHWK, OCHOBATENL JHAMEHWTOR neTepbypr-
CEOM mMaTemMarTMyeckoin Wrkons, OcHoBHLE Bro TPYOL OTHO-
CATCA K TEODMM YMCEN, METEMATUHECKOMY AHANW3Y, TEeOopWM
BEPOATHOCTEA W APYrMM BONPOCAM MAETEMATUEA W CMEXHLLX
OBNACTER 3HaHWIA.

=1
40 m YpaBHEHMS ¥ HEpaseHCTEA C ABYMA NEpeMeHHbIMN




YnpaxHenus

395. fAengerca an napa uxcen (—1: 3) pelnenuemM YpaBHeMHd:

a) x*—y+2=0; B) ¥* + y* = 10;
6) xy+y=6; r) xX*—y*+8=07
386. Hafiguwre Tpa Kaxux-EudyIE DeIIeHHS VPABHEHHSA!
a) x—2y=28; B) x—xy=12;
6) x+0y=10; r) (x+yly—-2)=0.
397. Onpenenure CTENEHE YPARHEHWA:
a) x +4xy=>5; 8) 82% — ¥ = 2x%(4x® — )

6) ¥ + Byt = 1; r) (x—2y)* - x* = 4y(y — x) + bx.

398. NoxaxuTe, uro rpadukoM ypasfenns x° — y° = () aaasierca napa
OPAMEX =X H y= —X.

399, Iocrpofre rpadmy ypaBEeHWA:

a) 3x+0y=12; r) y=1,5; w) |x| = 2;
6) Ox+y=1; n) (x—2)(y - 3) = 0; 3) |y = 3.
B) x=25; e) (x+3y+1)=0;

400. CocraseTe ypaBHeHHe, rpadyHKoOM KOTOPOr0 SBASETCH OApA TIPA-
MEIX, HODpaMEHHKY HA pMcyHEe 63.

a) i3 6) 1)
II |
1 | - u "
-110t L 1112 _ -2 11.2.
i i
I
1 i
B) L , 1) V
2 - 1
1 1 :
- !
=gl L -1lol 1l lil2 x ~1{0L 1112 X
-1
—2
Puc, 63

§ 7. Ypasuenus C OBYMA NEPEMEHHBIMA U MY CHCTEMBI 111



401. CocransTe ypaBHeHHE ¢ JBYMS TNEPeMEHHBIMH, rpadHK KOTOpOro
Haobpasken Ha pHceyHKe 64,

a) L[| 11! |U8; I ) 17} I
{ I a -1 ik | i
l | | [ I |
1 | |
—1.00f | 1.1 2 [ [ fe HEIEEE x
S H1
If ; i i | l [ |
i :I 1 1
| i | i
B) _ BT TTIT T n [T 7}

—t—i ‘ . !

£ 5 | -

-1 : 1

. 4 |

] 1 11 | >
LU =g =101 1 3. Lo X gl lylolallle
i -1 -1 1T

I . | WiRER
[ ] 1 1 AR
Puc. 64

402, MocrpoitTe rpaduy vpanHeHus:

a) xy=6; B) 2l + 1y =9;
6) y—0.5x"=1; 1) (x+1F+-107=4.
403. (dar pa6omw 6 napax.) Toerpoilite rpadurx ypasaenua:
a) (x=5)(y+6)=0; B X+ (y-17=0;
6) (x—4)(x+ 2)=0; r) (x- 5 +(y+2¥=1.
1) O6eyvanre, waxkas (pATYPA #SBIHeTed rpaf@MEoMm YDARHEHHSA B
KANAOM CHyuae.
2) PacnpeaenuTe, KTO BRITOJIHAST JAJAHHA a) U B), a KTo — 3a-
panuA 9) B r), ¥ BEIIOJHATE HX.

3) llpoBepsTe ApPYT ¥ ADYTa, NPABMILHO TH TOCTPOeHE! Tpadmem
VpABHEHHI.

YPasHEHWS ¥ HEPABEHCTEA C [ABYMHA NEpPeMEeHHLIMK
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404. SannuInTe VpasHeHHWe OKPYHHOCTH ¢ UEHTPOM B Ha4Yale KOODIH-
HAT, 3HAH, YTO OHA NPOXOJUT Jeped TOIKY!

a) A(-2; V5); 6) B(3; 4); ) C(8; 0).

405. Hanwmure vpaBpHeEHE OKPYVHCHOCTH, 3HAS, 4TO €€ [NeHTD HAXOTHT-
csa B rouwe K(2; —0) U oBHA OpOXOIHT Hepea TOYKY:
a) A(=1:-1); 6) B(-3; Ty B) C(1; —4).

[@DB] JlokasnTe, 4To rpadukom ypassenns x° + y° — 6(x —y) = 7 aBaa-
BTCH OKPYIRHOCTE.

l,'i"...'t’+j,.|,‘|2

T (x—0,5y)" = 247

407, Yro ssnsetrcd rpadakoM ypasHeHHS
Brbepure BepHbLIA OTRET.

1. OxpymuOCTH 3. Munepdonn
2. TlapaGosua 4. Ilapa OpAMBIX

408, Ipy raxux sHAYEHUAX M rpa@HUEoM YDABHEeHHWS
(x— 4+ (y+ m)* =15

HBEAAETCH OKDVIKHOCTE, IEHTD KOTOPOIl DACOONOMEH B 4eTBEDTOI
HROOPOHHATHOH YeTBepTH?

400, Tpw xaxux smawenmax r oxpymmocTs (x— 5)* + (y— T)F =r":
&) RACABTCH OCH X; 6) racaercs ocm y?

410. CocraBrre ypasHeHHE OKDVIKHOCTH ¢ mesaTpom B Touke (3; 8),
B3HAA, 9TO OHA KACASTCH:

a) ocH X B) ocm Y.
[411] Hafinure Bee Nefble PelleHHs YDABHEHHA:
a) xy=2; E-].'rg-'yg=3‘

412. PemuTe HepaBeHCTBO:
a) 25x* + 6x < 0; r) y° < 10y + 24;
6) x* — 169 > 0; m 15y° +30 > 22y + T;
8) 4x° — 225 < 0; e) 3y° — T < 26y + 70.

413. Pemure cucreMy ypasHeHnil cnocoboM DOICTAHOBER:

a) [11x — 9y = 37. 6) |[16x — 4y = 5,
x=1+4 2y; 3x =y =2,
414, Pemure cucreMy vpanHeHRl cnocofoM CHOXKeHHS:
a) |[Bx + 2y = 30, 6) |2x — y = 85,
3x + 4y = -3; ox — 2y = 200.

§ 7. YpasHeHWa ¢ OBYMA NEpeMEHHLIMIA W WX CHMETEMb
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18. Npadpmuecknin cnocob peweHus
cCUCTEM YypaBHEeHWMH

B xypee anrefpur T xiracca MBI PACCMATPHBANIM CHCTEMLl YDABHeHMHH
NepBOi CTeNeHH ¢ NByMA HepeMeEHEMH. Teneps saliMémcs pemenmen
CHCTEM, COCTABMEHHEIX F3 OIBYX VPABHEHWH BTODON CTeOeHH WIH H3 OO~
HOID YPABHEHHS NepeBold, & APYroro ypasHeHMH BrTopoit crenemnm.

HamomauM, 4ro napa sEaveHdH OepeMeHHBIX, ofpaiarnias Ham-
Aoe YpaBHEHHE CHCTEMBL! YDABHEHHH C JIByMA NepeMeHHEIMH B BepHOe
PEEEHCTBO, HASBIBABTCH PELIEHUEM CUCTIEMDBL. PemeTh CHCTEeMY — 3HA-
9HT HAHTH Bee ef DelleHHA WAH [OKASATH, YTO0 PeileHHil HeT.

Hauyném ¢ rpaduueckoro cnocoba penieHns.




Ilyers Tpebyercs peminTh CHCTEMY YPABHeHMH
« + y* = 25,
y=-x"+2x+5.

IMocTponM B OZHOH CHCTEeMe KOOPAMHAT rpRdEKEE ypasHeHHH
Xty =25uy=x"+2x+56

(pee. 65). Koopaunars moboft rouKkE OKPVIKRHOCTH ABIAIOTCH peme-

HHEM ypaBHeHMA X- + Y- = 25, a KoopaHHATE T060i TOUYKH napabo-
Nkl — penieHMeM ypasEeEmns y= —x° + 2x + 5. BEauuT, KOOPIMHATEL
Mmool TOUYKH NepecedeHHHA OKDYMMHOCOTH M napaboisl yAOBNETBOPHHIT
KAK OepeOMY YPABHEHHIO CHCTEMLI, TAK WU BTOpPOMY, T. 8. ABRIAKTCA pe-
eHHeM paceMaTpHBaeMoil cucremsl. HMenmoasays pHCYHOK, HAXOMHM
OpUGNMKEHARIE JHAMPHHEA KOODANHAT TOYEK MepeceleHHA IpPApHKOBI
A(-2,2; —4,5), B(0; 5), €(2,2; 4,5), D(4; =3). CaegopaTensHo, CHCTE-
Ma YPABHEHWH HMEeeT HeTbipe DenteHnsg:

x]_ = _Elzl y[ = _4‘15; xg = u1 yi ﬁ;

X, = 2,2, Yy = 4.5; x, =4, y,=-8.

IMogeranus HallleAUBIS ZHAYOHHA X W 4 B YpABHeHUSA CHCTeMEI,

MOMHO VOARTECH, YTO BTOPOE M YETBEPTOE DPeINeHHH SBMIOTCH T04-
HBIMI, & TEPROE ¥ TPEThEe — NPHOJIKEHHBIMH.

&

¥n axHeHun

415. ¥iBngercs i pemeHineM CHCTEME ypasHeHa
{xﬂ + ' =5,
6x+ 5y = -4
napa wucen: a) (—2; 1); 6) (1; -2)?
ﬂ.ﬁ.; Pemare rpapuueckin cueremy ypasuesHil
{y - &t =0,
2x—yp+3=0.
417, MokazaTe ¢ TOMOIIE IPpApIKOE, 9T0 CHCTEMA YpaBHeHm
2+ y* =25,
{y =x*-6
HMMeeT YeThipe pelledws, ¥ HAWGHTE HX.
418. Pemure rpaduteckd CHCTEMY ypaBHeHHR
[xﬂ‘ + g* = 100,
1 y =32 —10.

& 7. YpasHeuna ¢ O8yMA NEPEMEHHBIMA W MY CHUCTEMK
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419. (Jaa padomut 6 napax.) C 0oMolbio rpad)HKoB peniATe CHCTEMY

VPanHeHET:
m{q=ﬂ. B) [(x =3+ (y-4) =4,
2x - 3y = 6; y—2=0.

1) ObecyanTe, Kakoe MHOMKECTEO TOYEK JANART HA IIOCKOCTH KaM-
lioe YpaBpHEeHHe CHOTeMbLl B SagaHmax a) 1 6).

2) Pacopemenmre, KTO BHIDONHAET BajaHME a), 8 KTO — 3ama-
Hie 0), H BEIDOAHWTE HX.

3) liposepete apyr y Apyra, TPaBHILHO AH TOCTPOSHB! rpadmxm
YPABHEHME B oNpejeseHbl KOODAWHATHI TOUEH [NeDECedeHHs Tpa-

thrKon.
420. Pemuure rpapHYecKH cHCTEMY VDABHEHHH:
a) |x*+ y* = 16, 8) |xy = 8,
rx+p+2=10 x+pyp+3=0.

421. Mao6pasus cxemaTHdecks rpadmkn ypapHeHuil, BLISCHETe, HMEeT
¥ pelleHH#A CHCTEeMa YPABHEHHWH H eCIH HMeeT, TO CKOJIBKO:

a) {y=x3. 8) {y=x*+1,
xy =-12; xy=3;
6) |y = x* + 8, r) [x*+ ¥ =9,
{y=~ﬁ+lm {u—lm*+f=1&
422. Pemure rpadidecK cHOTOMY ypaBHeHmil:
al{t:-ﬂ”ﬂy—ﬁ]’nﬂ. ﬁ]{y—x“-ﬂ.
y=x; x+ y=6.
423. Pemnre rpadgmuecks cuereMy ypaBsesi
22 -4=0,
{f-9=a

n

424. CocraBrTe ypapHeHne, rpa@HKoM KOTOPOro ABASETCH:
4) NApA OpAMEIX y=x+ 1 u y=x- 1;
6) napabona y=x* n npamas y=-2.

425. Ipyn kaxom suadenun bnapa wucen (18; 3) spasercs peineHmeM
CHOTEMLD VDABHEHN

x — 2y = 4b,
2x + y = 397

16 m YPaBHEHUA W HEPABEHCTEA O ABYMA NEPeMEHHEIMA
|



1]

426.

19.

[Ip¥ KEKHX 3HAUEHHSK @ DEIIEHHEM CHCTeMBl YpaBHemmui
x+y=a+l,
3x-y=a-1

ABASETCHA TAPA NOJOBHTENLHEIX YHCen?

a+1l a-1}  4a
HoxexuaTe, 9T0 UPpH a > —1 BHpamesde | -7 - 751) 5a-5

OPAHEMAST OOMOMHTENLRHLIE IHAYEHHH OPH BCeX JOOYCTHMBIX
ZHAYEHEAX O.

Wz pepesnu B ropoj, HAXOUAUAHCAE Ha paccToAHMH T2 KM, 0TTpa-
puaea penccunegEer. Covers 15 MHE HABCTREUY &My H3 IOpoIa
BLIEXAT ADPYTOi BelOoCHIeZHCT, (POesrMAINIHE B wac HA 2 KM
fonsime nepeoro. HafimuTe, ¢ KAK0i CKOPOCTRID eXAN KAy sl ma
HHX, 8CAW HIBECTHO, 9TO OHH BCTPDETHAHCE B CEPeIHHE TVTH.

PeweHue cucrem ypasHeHWUn

BTOPOW CTeneHw

PaceMoTpuM CHAYANA CHOTEML! VDABHEHHH ¢ ABYMS HepeMeHHBIMK,
COCTARNEHEBIE B3 OAHON0 YPARHEHHS BTOPOH CTENeHM M OJHOID Ypas-
HeHHd DepBoil cTemedH. TAKYID cHCTeMY BCETAA MOMHO DEIIHTE CIOCO-
Dom n-:}m.'rannmm. ,E[.nﬂ aTorD mMoeTYIIAKT c.!:amu.mm cﬁpaauu.

l} BRIPAIKAIOT M3 ;i,i'paanemm OepBoil CTeneHH OHY NepeMeH-
HYK "Weped APYIVI;

2) NOJCTABASIOT TONVHEHHOE BHIPAMEHNe B YDABHEHWe BTOpOi
CTENEHH, B PE3VIILTATE 4ero HPHXOAAT K VPABHEHHI) ¢ 01~
HOW OEpeMeHHOH;

3) pewranT nDoNVYHBINescH YpaBRHeHHe ¢ oaHOH nepeMenHON;
| d.} HAXOAAT Gonrnemrnymmue JHAYCHASH a*mpua nepeMeRHEo.

- e = - - - i

Mpumep 1. Pemmam cucremy ypapHemsiil

>

J 2 —8xy -2 =
[:.r + 2y = 1.
Bripasum M3 BTOPOTD YPABHEHWA NEPEMEHHYK) X Yepes i
x=1 - 2y.
Ilogerasum B neppoe ypaBHeHMe BMecTo x¥ Beipaxenne 1 — 2y, no-
JYHHM YPABHEHHE © NepeMeHHOH i

(1-2y»*-3(1 - 2pwy— 24° = 2.

§ 7. YpapHeHus c neymA NepemMesdHsiMe o ux CUcTemel
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MMocne yopouieEns OOOVIHM PAaBHOCHIBHOE YPaBHEHHE
8- Ty—-1=0.

Pemme ero, Haiiném, uto y, = —;. yy = 1.

CooTReTCTRYIOIIHE IHAMEHAA ¥ MOKHO HAlTH, NoJCTARMEB Halinew-
HBIE FHAYEHWA Y B OJHC M3 YpanHeHWwl CHCTEeMEl, HAODUMED BO
BTopoe yparHeHHe., VaobHee, of{HAKO, BOCOOALA0OBATLCS dopMmymoi
x=1-—2.

Hoperapua B dopmyny ¥ =1 — 2y pHadeHHe Iy = —%. OOJYVIAM
% =1g.

Honcrasur » Gdopmyny x=1— 2y anauenwe y,=1, moayumm
x,= -1.

Hrak, cHcTeME HMesT JIBE DEIIEHMA

1 1
n=1ln=—guax,=-1y=1

Orper MOMKHO 3AITHCATL TAKMKE B BHje map: [1%: —%—J, (-1: 1). <

Ecom cACcTeMA COCTOHT M3 JBYX YPABHCHWMH HTOPON CTEN8HH C JBY-
MA TNEPEMPHHEIMH, TO HAHTH €8 pemenna obuyHo Dhipaet TpyaHOo. B
OTAENLHEIX CAYYAHX TAKHE CHCTEMLI VAAPTCH pPelHTh, HCOOILAYA CHO-
cof DONCTAHOBKH HAW cOocoD CAoHeHns.

Mpumep 2. Pemum cucremy ypaBHennil
P ¥t =5,
xy =6,

b Bocenonssopanmuck reMm, 4ro x =0, BRIpasuM HI3 BTOPOro VpARHE-
HUA NePeMeHHYIO i uepes x:

6
y= 3
&
Toferasuy B NEPBOE YpABHEeHHe BMecTO Y Bwpasenme —. Ioay-
UM YpaBHeHHE 3
x* - (E] = B.

X
Pemus ero, #afiném, uro x; = -3, x, = 3.
Ilo dopmyne y --E- HAXOLHM COOTBOTCTRYIMINE 3HAYEHUA U
Uy =2, 4y = 2.
BHAYHT, CHOTEMA HMEeT [BA pelleHHA:
Xy=-3, y=-2mnx,=3, y = 2.
Orser: (—3; =2), (8: 2). <

YpapHeHua W HepapeHCTER C ABYMA NepemMeHHbBIMK
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YnpaxHeHusa

429, Pemure cnocofoM NOACTAHOBKW CHCOTEMY YpPABHeHHI:

a) |yt =x=-1, B) [xy + x =-4,
x =y + 3 |x — y = 6;
6 ly=2-1, r) lx+y=19,
xt -8y =196; yr+ x =29,
430. PemnTe cHCTeMY VPaBHeHHH, HCNONB3VA cHOCO0 MOACTAHOBKH!
a) [x=3-y, s]{x“+y=14,
iF —x=39; y—x=28;
6) |Jy=1+x, r]{x+y=4,
x+y==1 ¥+ xy = 6.
431. Pemnre cHCTEMY YpaBHeHHI:
a}{:—y=3. B) [x+y=-1,
xy=-2 Ly =1
ﬁ}{x+y=2.5, r) lx—y=2,
xy =1,5; o= =11,
432. Pemmre cHCTEMY ypapHeHHI:
a}{x+y=3. B) |x* - y* =8,
6) [x - y = 0,8, r) Jx*+ ¥ =5,
xy = 2,4; x+y=-3.

433. PemnuTe CcHCTEMY VDABRHEHHT:

a) |ly-2x=2, B) | x* - 3% = 52,
bx’ —y=1; y—x=14;

6) [x-2y° =2, r) {3:;'-* + 2% =11,
x4+ y="T; x+2y=3;

434. PemuTe cHCTEMY VPaBHERWH:

a) [2xy -vu =1, B) |x* + 2y =18,
x - by =2; 3x =2y;

6) |22 —xy=33 rjxr-y-4=0,
dx - y=1T; 2+ y* = 8,5;

YOABHEHAR (

NEYMA NEPEMEHHEMIY 1 KX

CMCTEME
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435, Peminte cueTeMy ypaBHeHMIl:
a) {2x+4y=5{x-y}p B) {u—u=ﬁ{u+u},

xz—y2=ﬁ; HE—BE=E.
436. PemuTe cHeTEMY YDABHeHM:
a) [6(y — x) — 50 = y, m{p+m=2w+rh
Y —xy = 24; pt—t=10,

437. PemmTe cHCTEMY YpasHeHWH:

a) [(x—2)(y+8)=160, 6) [(x - 1)(y + 10) =09,
y_:=1; .t—y=ll.

438 Permure CHCTEMY VDaBHeHH:
ﬂ{f~4-n, 6) [x* - 5x + 6 =0,
xy = 63 -6y +5=0.
439. Pemure cucreMy ypaBHeHHH
y=0,5x"-2,
y—x=2
cHAYana rpabudeckum coocoboM, & 3aTEM AHATMTHUECKHM,

440. PemnTe cHCTEMY YpPaBHeHHH rpadidyeckd H aHANHTHUYECKH:
a) |x* + y* = 186, 6) Jly=2"+1,
x—y=4; x4+ 2y = 5.
441. Pemure ¢uoreMy ypaRHeHRR!
a) |2+ xy -yt =11, 6) |2 +xy—-8y=9,
x-2y=1 3x + 2p = -1.
442. PemnTe cHCeTEMY YpasHeHH:
a]{x*+yﬂ+3xy=-1. 6) |u+ 20 =4,
x+ 2y =0 u + uv — v =-5.
443, Pemunre cHcTeMY YpaBHEHEHN:

a}{x—y—ﬁ. a}{3x+y=1,
1 1

- ,1_ _ae
;+E—a .t+_l,r‘ 2.3
x+y==~6, 1_1_1

R Il
xr g 4 1:—2y=2

120 (ELERI YpasHeHna W HEPABEHCTBa C ABYMS NEPEMEHHEIMU



444. He prinosBas TOCTPOSHHA:

i) onpejennTe, nepecexaeT au napaboaa y = x* - 8x + 16 npaMyo
2x—3y=0 ® ecaM ga, TO B KAKHX TOUKAX;
6) BafiguTe, B KaKHX TOYRAX [OEePeceREanTCHE OKPYHHOCTBR

(x—5) + (y—4) = 65 u npamas 3x -y +6=0.

445. Moxamure, 970 UpAMas x— =4 uMeer ofHy oDIIyH TOYKY ¢
napaBonoit y=x" — 5x+ 5, © HaliuTe KOOPIMEATLL HTOH 0OOIIe
TOYKH.

446. Noxamure, aro napabona y=2x° — 5x+ 1 u opavas 2x+y+3 =0
HE NepeceKaloTes.

447, Pemare cnocofoM NOACTAHOBKH CHOTeMY YpasHeHw:

a) |2+ yf =12, 6) {21‘-;&*-34.
1xy = — 03 xy = 20.
448, Pempre cHereMy VPABRHeHWH, HOTONBIYA cnocod CaoMenns:
a) x’!—ﬂyz-ld, B} .r3+y3=El, E]{IH‘F’I"EE,
o+ 27 = 18; -yt =11 xy +y =54
449. He npInofHAs MOCTDOEHNWS, HARIHTE KOODIUHATH TOUYEK Nepeceve-
HHA:

a) oKpykHOeTH X° + y° = 36 w napaGons y = x° + 6;
6) oxpysuocreit x° + y* =16 u (x— 2)" + y* = 36;
8) oxpymHocTH x° + ¥ = 25 w npamoit 4x - y = 0.

450 Ipn xaxux smagesuax k napabora y=2x"+ 1 u npaman y=kx
HMEeT TOJbKO OFHY obDIIyio TOUKYT

451. Oxpysaocrs (x — 4)° + Hy 6)° = 25 u npsmas y=kx umeor ob-
myto rouxky M(1; 2). Haiignre xKoopamsaTsl apyrofi obunielt Tow-

KM, 8CNTH TAKAN TOUKA CYIUISCTBYET.
452, [locTpouB cxeMaTuieck rpaduxs ypaBHeHRH, BHCHHTE, CKOJIb-
Ko peinedmndl HMeeT CHeTeMa YPA&BHEHHH:
5) {:ry - 10, 1) {xﬂ +yt = 36,

a)
{y=15x: y=x; y=x+38.

453. PeniiTe HEPABEHCTRBO:
a) 0,2x(x— 1) — x(0,2x + 0,5) < 0,6x— 4;
6) 1,2x(3 — x) + 0, 4x(3x— 1) < =+ 1,1.

§ 7. YpasHeHWA ¢ [IBYMS NEPEMEHHLIMKA W NX CUCTEMBI
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454. TIpn KaKEX IHAYSHUAN X!

a) Tpéxunen —x° — 2x + 168 NPHENMAET TOMOMKHTEIbHELE 3HATEHAR;
6) Tpéxuinen 15x° + x — 2 npuEAMEeT OTPHUATENbHLE JHAMSHHS;

T+ 14
B) Apodh 3y DPHEHMEET OTPHIATENbHBIE 3HAUEHMS;

G- 5x
r) Apobs + 7 o5 UPHHHMAET TMOMOKHTENbHBIE SHAYeHHA!

20. Pewenne 3apgay ¢ NOMOLULIO
CuCcTeM YpaBHEeHW BTOPOIA CTENeHw

3anaua. lepumerp npamoyronsauka pasei 80 cm. Ecom ocmosamme

OPAMOYTOARHHAKA YBeOHYHTE HE 8 oM, a BeCOTY — Ha 2 €M, TO
OA0IIALL TPAMOYTONBHAKS YBeJHYMHMTCH B moaropa pasa. Kaxossi
CTOPOHEI NPEMOVIOARENKAT

ITyers ocHOBARNE TPAMOYTOIBHEKA DABHO X CM, & BRICOTA DABHA I CM.
Tar KA NepuMeTp NpAMOVIOILAREa pased BO oM, To
2x - 2y = B0.

ILiomans DpaEMOYrONLERKA pasra xy cM’. [Tocse yBeHuesns ¢To-
pOH ocHOBAaHHe HpAMOVTOABHMKa OGvaer pasuo (x + B) cm, nmcmra
Gyner pasea (y + 2) oM, a nuomans Gyaer pasna (x + 8)(y + 2) em”.
Ilo yenoBno aagaYvE OACINAAL DPAMOYIONLHEMKA VEEIHYHTCH B
HOATOPA pasa, T. e.

(x+ 8)Yy+ 2)=1,5xy.
Hrak, nmeem cHeTeMY ypaBHEHUWH

(x + 8B)(y+ 2)=1,5xy.
Peurus eé, maiiném, gro x, = 28, y, = 12 wm x, = 24, y, = 16.

Banaua umeer gpa pemenusn, CTOpoHB UPAMOYTOJLHHKE PABHBLI
28em 1 12 em w24 em 1 168 em.

YnpaxueHusa

455. Cymma nayvx uucen pasua 12, a nx nponasenenme panso 35. Hait-

AHTE 3TH HHCTA.

456, Ogmo uneno Ha 7 Goabiie gpyroro, a Ux NpoMisejenne passo —12,

Hafinure st umena,

457. lnarosans npamoyronsEuka pasua 10 cm, a ero nepumerp paseH

28 cm. Halignre ¢TOpoHLI OPAMOVIOABHMKA.

[WiEERER Y OasHOMER 0 HEOEERHOTER C BV DR EHSE N A



458, Onua Uy CTOPOH UPAMOYTWIBHUKE Ha 14 em Boawmie npyroi. Hafi-
JUTE CTOPOHE! OPAMOYVIOABHHKA, eC/H erd JHATOHHTE DaBHEA 26 cm.

459. TlpaMoyroabublil yqac-]*m{ SeMITH

nnomanso 2400 m° obuecén waro-
POABH, AMHHE KOTOPOll pasHA
200 m. Hafinure gaugy U MBpHEY
ATOT0 YEACTHA.

4ﬂ{l Hepumerp opaMoyroibHOG TRey-
= roncHuxa paped 84 cM, a ero -
noTexyaa papra a7 cm. Haliogare
MAOMIANL SO0 TPeYIroNLHHEKA.

461. M3 mexoToporo NVHKTA BHEILITH OJHOBpeMeHHO ABa oTpsgs. Onun
HANDABHJICH Ha ceBep, a Apyroil — Ba socrok. Coyera 4 w pac-
CTOAHAE MEeMIY OTPAEAMH OblIT0 PaBHO 24 KM, NPHYEM IepBhIT
orpsg nmpomén sa 4.8 rm Gonsme, wem wropoil. C Kakoll cHO-
POCTRIO WIEN Hasasf oTtpan?

462. Or BepIIHAR OPAMOTD YIJ8 00 &ro ¢ropoHaM HaTHHADT OJHODBpE-
MeHHO [PETATLCH gpa Tens, Hepea 15 ¢ peocTogHNe MEMIY HIMHA
erano pasHo 3 m. C Kaxoil cKOPOCTRIO JBHTANOCE KAMCIOE TRNO,
ecaH HIBECTHE, MTO Depsoe nponiae aa 6 ¢ Takoe e paccToAMHe,
KAKOEe BTOpOE nponuto sa 8§ cf

463. Ha xamaoi ®e CTOPOH IPAMOYVTOABHHEAS OOCTPORH KBaapar. Cymma
naomageit xepanpator pasHa 122 cam’. Haftanre cTOpOHLI TPAMO-
YIOASHHES, SCIH M3BECTHO, WTO €ro mnotanb paspa 30 em®.

464. IMaomngs npAMOYIOAsHOND TpeyronsHEKa pasaa 24 cm®, a ero ru-
norenysa pasfa 10 em. Kakosnl katers: Tpeyroabinsxa?

465. M'unoTenysa NPAMOYIOABHOTD Tpeyroasupka pasga 13 owm. Ecam
OOHHE B3 erd KATEeTOB YBeauunTs Ha 4 oM, To TEOoTeHY3A yBenH-
aaTcs #a 2 cm., HailauTe kaTeTsl TpeyIOARHEKA.

466, Ogne woMOalinép Momer yOparTs yposmall mMImeHMUL! © YYACTHA Ha
24 y Gwcrpee, Yem aApyroii. TIpm coemecTHOM ke pabore oM Ga-
romgaT yOOpRY yposas aa 35 u, Cronnko BpeMern norpebyercs
Kamaomy KoMmBaiEEDY, wTobk ogpoMy yOpars ypomai?

467, Oama wa goposcHsrx Dpuran MoseT 3aachalbTHPOBATE VIACTOR J0-
poru Ha 4 W OplcTpee, WweM Apyraf. 3a CKOMbKO 4YACOB MOMKET 34-
acpaneTUDORATE VuacTOoR wRaxmaan Gpurana, ecnw aa 24 u co-
BMecTHOR paborsl opn saacheanbruposaa 6u 5 Takux yuacTros?

468, IMonomus 8 GaEK HEROTODYIO CYMMY AeHEr, BRJAANYHK MOD OOJy-
qguTE yepea rog wa 400 p. Goneme. OcTasME 3TH AeHLrH B Bamee
emie Hil rojl, OH CHAJN GO CBOBMO CUETA BCIO CYMMY, KOTOpPAA COOTA-
eana 5832 p. Kakas cymma neser OhJIa NoJoxeHAa B OAHK H
CHKONLKO NPOIEeETOB ToJA0BbLIX Havwcasn OaEg?

§ 7. YpasHeHns c ABYMA NePEMEHHEIMA W WX CUCTEMEI
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469. lIsa sxckararopa, paboras oTHOBPEMeH-
HO, BREINOJHAKT HEKOTOPHIH o0BEM sem-
JAELIX pador ga 4 49 45 nvmE, OauE akc-
KapaTop, PpabDOTAA OTHEIBHO, MOIEeT
BBINOMHUTE aTOT 0bnéM pabor ua 4 g
GricTpee, wem Apyroi. CKoabKo BpeMeri
rpefyeTcHs KARAOMY SKCKABATOPY B OT-
ASTBHOCTH IJ8 BRIIOAHEHHNA TOMO IKe
ofpéMa aeMmugHEREX pabor?

470. T'pya maccoil 30 Kr NpOHSBOART AasieHue Ha onopy. Eenm maccy
rpy3d YMeHBIMHTE HA 2 Kr, a IIomafk o0ophl YMeHLIIATE HA
1 RME. TO Macca, TPAXOAADAACH HA HAOKIHHE HBAAPATHBIA
ARITAMETD Onopsl, veEemsasuTes =#a 1 wr. Hafigpre naomans onopst.

471, ParHOHAMHMBATOPKL I€XA BHEAPIIN B NPONIBOACTEO YCOBEpIIeH-
craoBAHRKH TEN gerann. OnpemreruTe MACCY M8TANH HOBOPO M ¢TA-
pore THHOB, BCAM H3BECTHO, WTO JeTANsE HoBoro Tima Ha 0,2 wr
Jierde AeTANH CTHAPOTO THOA, IPHYEM Ba 22 Kr MeTaja CTAJTH Je-
NaTh AeTaned HOBOTO THIA HA ABe GoAbIDe, HeM AeNann JeTanel
CTApOTo THHA W8 24 Kr MeTaana.

472. Ha nyaxron A n B, paccrosrne mexgy xKoropeiMm pasHO 40 KM,
BEIIIJIE OJHOBPEMEHEO HABCTPEUY APYr APYDY Asa memexons. Je-
pea 4 4 um ocranock npodrTH ao merpeun 4 M. Eenn O na
OyHETAa A nemexosa BHIOIeA HA 1 ¥ paEsme, TO BCTpeda Opo-
HaouLta Ol HA cepefnHe OyTH. C KAKOH CRODPOCTRID INEN Kam-
Ietil memexon?

473. Mo nysawra M 8 pyarr N, pacorosEmne Meyay KOTODLIME PABHO
18 kM, BRIHIAH OAHOBpeMeHHO jBa Typucra. Ogue #3 Eux nprbean
B uyEET N sa B4 men noasce, gem apyroid. Hafignre cxopoorth
KAMLION0 TYPHOTA, €COH HIBeCTHO, UTO CKOPOCTH OQHOPO H3 HHX
Ha | KM/9 MeHbiIe, YeM CKOPOCTh APYroro.

474. Ha wacenéunwmx nyaxros M w N, yoanéasmx gpyr or gpyra Ha
50 kM, BRIEXANH ONHOBPEMEHHD ABA MOTOMMKANCTA W BCTPETHINCH
gepea 30 mupn. Hafinnre cropooTh Ramaoro MOTOIEKANCTA, 0TH
H3IBECTHO, 4TO OAME M3 HuX npubeun B nyakT M =a 25 Mun pans-
me, YeM RPpyroi — B OVHKT M.

475, ITocne roro kax cmemansw 12 r ogmoil muaxkocrn ¢ 14 r apyro#
HEAROCTH Dojbiiel NACOTHOOTH, HOAYVYMIAH CMeChk, OIOTHOCTH
HOTopoll pasHa 1,3 I‘,fll,':Ma. Kaxops DAOTHOCTE EOEIOH FATKOCTH,
ecAl HMIBLCTHO, YT oTHOeTH oHOol 3 mux Ha 0,2 r/em” Goab-
me OACTHOCTH Apyroii?

476. M3 ryexa onosa maccodl 356 r 1 wycka megs maccoi 438 r cpe-

namn cnuaae. HaseeTHO, 4TO OIOTHOCTE 0moBa Ha 1,6 I‘fcu:’ Dons-
me OIoTHOCTH Mean. HalimpTe oiBEM KAXXI0OTD KYCHE MEeTALIH, eg-
mn 0feeM KEycka omosa mHa 20 eM’ MeHbme ofnéma HYCHKA MemH.
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477. K pacrsopy, comepmammemy 50 r conm, mobasmnm 150 r sogsi.
IMocne aroro ero HOHOEPHETPATTAA VMeHbhIHigacs Ha 7,0%. Crons-
KO HOJARL COAEDMKANT PACTBOP B KaKkoBpa Oblia ero KOHUEeHTPanH?

n

478. B RakEX KOOPAHHATHEIX YeTBePTAX HeT HH OAHOW To4YxH rpadim-

K8 QyHROIHHA:
a) y= —8,5x" — 2,6; 6) y=2x" —12x+ 347

I4Tﬂ'. Pemnrre cueremy vpaBEeHmHil:

! a) [Bx+y+4=0, 6) [y +38x=2,

J {xﬂ —yF -2 {.r” - xy = 3,36.

iJlEﬂ. He BHRITIONHAS NOCTPOSHNSA, HANIHTe KOODIMHATE TOYEK Nepecede-
HHA:

a) mapaboan y= - 3x+3m npamModt 2x—y—1=0;
6) orpyscuoeT x° + y° = 100 u npasoit x + y = 14.

481. Pemure HepaseECTBO:
a) x*-6x<0; 6)Bx+x*>0; m) <4 1) al>6.

KoHTpOnbHbLIE BONPOCKI W 3afaHHe

H70 HA3bIBAETCH PEeweHWeM YPasHeHWA C ABYMA NepemeHHbimMmu?
Y10 HasbBaeTCs rpaduKomM YpaBHEHWA C ABYMA NEPEMEHHLIMKA?

OfbACHUTE HA NpUMEepe, KaK PeLiaioT CUCTEMY OABYX YpasHeHWd o
OBYMA NEpemMeHHbIMK, COCTABNEHHYI0 M3 OAHOro YpaBHEHWA BTOPOA
CTENEHN W OOHOTO YPaBHEHWA NepBoi GTENEeHW.

HEPABEHCTBA C ABYMSA NMEPEMEHHbLIMW
U UX CUCTEMbI

21. HepaBeHcTBa C ABYyMS NepemMeHHbIMMU

Paccmorpum mepasenerso 2x° — y< 6. Tlpw x= 2, y= 5 sro nepa-
BEHCTBO OODAIIAETCH B BepHOe YHCJOBOE HepapeHcerso 2+ 2° — 5 < 6.
Fomopar, uto napa (2; §) ABngerca pelIeHHEEM HTON0 HEPHBEHCTHA.

i Pemennem HepaBeHCTBA ¢ ABYMS HepeMEHHLIMH HA3LIBAeTCH
. Tmapa 3HAMEHWH THX NepeMeHHHIX, o0pamaninas aanHoe
| HEPABEHCTBO B BEDHOE YHCIOBROS HepABEHCTHO.

E

§ 8. HepasencTea C OBYMA NEPEMEHHEIMK U WX CHUCTEML
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Pacemorpam, kag usolpasacred Ha KOODAHHATHON IMIOCKOCTH MHO-
JKECTBO PEINEHHH HEPABSHCTBA C ABYMA TepeMeHHBIME,

Coauana BEIACHHM, KAK HaiTH MHOKecTBO pemendil aunelinoro me-
pABEHCTBA ¢ OBYMA HeDEMEHHRIMH, T, . HEDABEHCTBA BIA ax +bhy< ¢
une ax + by = ¢, roe ¥ 1 y— uepeMensnie, 4, b 1 ¢ — HeROTODRIE YHCIA,
OpHIéM XoTd O onEH Wi kKosdhWIteHETOR @ HIN b OTNHYeH OT HYJIH.

PacemorpeEM, Hanpamep, HepaseHeTBo r + 2y > 4 B saMeHEHM ero
PABHOCHILHEIM HEDABEHCTBOM

y= -0,5x+ 2.

BribepeM HpoMaBOILRHEO IHAYEHWE X, HAOpHMep x= 2, H Halignésm
COOTHETCTBYIOWee eMy JsHaudedHe Bupascenns -0,5x + 2, Tlonyaum
0,52+ 2=1, Hapa sucen (2; 1) spasercs peiieHMeM YDaABHEHWH
y=—0,6x + 2, rag KoK efé KOOpPAHHATE VAOBIETHOPAIOT STOMY VpaBRHEe-
anw. Jhwise oapw upcen wuga (2; y), rage y > 1, HanpuMep Dap.
(2: 1,8), (2; 4), (2; 100) & 1. n., ABAKIOTCE PEUICHAAME PACCMATDHBA=
eMore Hepasencrsa. Mef HamAHE IHING HEKOTOPEE DEIIEHUN HepaBeH-
ersa y > —0,bx + 2, Yrobx safiTh Bee pemeHuA NAHHOI'G HePABEHCTBA,
GyneM paccysJATE AHAJOIAYHO,

Ilyers x, — nponasoaeHo BriGpansoe aHaveHue ¥, Briunennm coor-
BETCTBYIOIMEe emy asuavedue pupamenna —0,5x+ 2. Tloayunwm
~-0,6 + x, + 2. Ilapa uncen (x4 yy), rae y, = —0,8x, + 2, spagerca pe-
mernnem ypasHenns y = —0,5x + 2, Torpa oapw qmeen (xq ), roe
y = =0,9x, + 2 (7. 8. y = yy), ¥ TOABKO 3TH NAPBL, 06PA3YIOT MHOMKECTBO
pRIIeHNH AAHHOTO HEPABEHCTEA.

Teneps BEIACHHEM, WTO TPEACTABRIA-
er cob0H MHOMECTBO TO4er, KOOpIHHA- ?'
Thl KOTOPBIX ABAAIOTCA pPEeMeHuaEMH 3
mepasenctsa x + 2y > 4. Jlas aroro N 1
pocTporm npamyw y=—-0.5x+ 2, or- i'Ng
METHM HA Hel NpoOMaROABHVI) TOYRY "r

[
I

1
1K

M (x4 wp) 1 nponeiém wepes Heé IpH- 1
MY, OepHEHAMKYASPHYID O0H X Pl 1
(pue. 66). Koopouuarsr moukn M vios- -1 0 1 .1:[,2 3 4
persopaoT ypasuenmw = —0,5x + 2 |

(rax max Toura M npHEaTTEMNCUT BTONR [

IPAMOIL), 8 KOOpAMHATE Jobolt Toury

K (xg ¥), rae y = Yy T, €. Touxy, pac- Puc. 66

noaoker ol Beire Toukn M, yaosmer-

BOPAIOT HepaseHoTRY Y = —0,5x + 2.

Buaunr, BepareHeTROM X+ 2y > 4 sagpeTes MHOMKEOTBO TOWER HOOD-
AHHATHON OAOCKOCTH, PACHONOMEeHHLIX nuime npamoil y= —0,0x+ 2,
T. €. OTHPEITAA TOAYILIOCKOCTH (HOAYIAOCKOCTE D3 IpAHHYMHOR OpPAMOM)
{cm. puc. 66). Yrodnr noxasars, uwro npamas y=—0,5x + 2 ge npumaage-
FAT TOAYILIOCKOCTH, OHA HEa PHCYHKE HI300pAMKeHA IITPHXOBOI JMHMER.

Mbomtso cxenarTh TaKoi seteof. [Ipawmas x + 2y = 4 pasdusaer MHO-
HMECTED He NPpUHAaLNe:kallny e Touer KOOPAMHATHOW NAOCKOCTH HA ABe
obmacTi: 061ACTEL, PACHONOMEHHEYI BRIOOE IaHHON IpAMOR, W obnacrs,

¢+l
"

YpasueHus W HEpABEHCTEA C OBYMA NEpemMEHHBIMA



PACMIOJOREHHEYI HHIKe fansoll npAaMoi. KoopaneaTs Touex mepeof of-
JatTH YAOBASTBOPAKT HepaBeHCTRY X + 2y > 4, 8 KOODPAMHATHE TOWEK
BTopoit obnacTy VAOBNETBOPHIOT HepaseReTBY x + 2y < 4.

Mur BRIACHHANM HA YACTHOM OpHMEpe, 9T0 OpeAcTapnder coboll MHEO-
MKECTBO TOYEK KOOPAMHATHOH NAOCKOCTH, VIOBIETBUODHIOIIHX HEPABEH-
creaM ax+ by < ¢ m ax+ by > ¢, n cnayuae, xorga b 0,

PaccMoTpHM OpPHMephl HEDABEHCTB € ABYMS HepeMeHHBIMH BTOpPOi
CTEeneHH.

Hpumep 1. Haobpasum Ha Koopommart-

[ g

HOII ODNOCKOCTH MHOMKECTHO peie-
Huil nepapencrsa y = (x — 2)°
IlocTpouM  rpaduK ypasHeHHS
y=(x— 2)°. OrmeriM Ha napabose
y= (x - 2)° QpOHSBOIBAYID TOYKY
M(xy; yy) B mTpoBegém  depes
ary TOURY [lepHeHiMKyIsp K
oca x (pue. 67), KoopamaaTe Tou-
KH M VIOBIETBOPHIOT YPABHEHHE)
y= (x— 2), a xoopammaTR TOYKH
K (xy y), rie y = Yy, YAOBAETRO-
pEIOT HepaBeHeTBY Y > (x — 2)%
3HAYHAT, pPEMEHBEAMY IaHHOOD
HEPABEHCTEA ABINHIOTCH HKOODIHHA-
Thl TOUEK, OPHHAAJISHATIHX Oapa-
Gone y = (x — 2)*, m KoopAMHATHI
TOYEK, PACHOMOIMMEHHEIX BLIIIE eé,
MuO¥ecTBO pPeNIeHHH 3TOrD HEe-
paBSHCTBA HAIOODAKEHO HA DHCVH-
re 67, <

IIpumep 2. Haolpasum B RoopgaHAT-

HOI O0CKOCTH MHOMEOTBO pelle-
" HepaseHcTBa X + y° = 16.

Hepaserctey x° + y° < 16 yzoe-
JAETBOPHIOT T€ W TOMbKO 1@ [Iaphl
gdHcea (3HAYeHHN XU y), cyMma
KRAOAPATOB KOTOPRIX He NpeBog-
xogut 16, I'paduroMm vpassenus
'+ y* =16 smsasnercas orpym-

u I .
. —
\ ]
., =
L | T Ip
| ‘K .lI
T —7
1
| i
art IlIII |
| i/
Vof -\ == -9nr
\ /
1 X 7 3
4 i b '-..I...:""I. o | | e
-1 9 1 2 E:xﬁ x
|
Puc. 67
i
4]
rd j \
'; T 1 II\_L
T A 1 4 X
" L. L /’I
k]|
Puc. 68

HOCTE ¢ UEHTPOM B HaYale KOODHAHHAT ¥ PAONYCOM, pPaBHRIM 4.
ITA ORPYIKHOCTH pasiHBAET KOOPAWHATHVIO [LIOCKOCTH HA ABEe 00-
JACTH: MHOMECTEO TOMEK, PACHOAOMEHHBIX BHYTPH Kpyra, H MHO-
MECTBO TOYMEK, PacHojsoMeEHBIX BHe Kpyra. [lepmas obaacts
(pue. 68) sMecTe ¢ ORPYIKHOCTLIO HBASETCH MHEOMKECTBOM TOYEK,

§ B. Hepaseucrsa ¢ asgvmn

MRApEMEHHEMKM ¥ MX CHRCTEMB]
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KOOPIMHEATEl KOTODEIX VIOBIETBODAIT HepaBeHCTHEY x2*+ ¥ < 16,
8 KOODAMHATH! ToYek BTopoil obaacTd YA0BRISTBODAKT HEDABEHCTEY

¥+t > 16

HNpumep 3. BracauMm, =Hakoe
MHEOMELTRO ToOYek dafnaéred
HepaseHCcTBOM xy > B,

p I'padmxom ypasmenms xy = 6
asngerca runepbona. IJror
rpathug pasbusBaer KoopaM-
HATHYE INAODCKICTH HA 'I‘]'}H
obmnact: A, B u C (pue. 69),
OfnaeTs A pPACTIONOMEHA WA
Uig BETEW TUNePOOILI, JIesnta-
meit B neppoil KoopaEHATHONR
uersepT, obnacrs B — Men-
Ay BeTRAEMM  runepbosnl,
obnacts C — HHMP BETBH T'H-
nepbokl, JMKAIIE B TPETheH
KOODIMHEATHON YeTRepTi.
Ormerny Ha Berdy ranepbo-
Jibl, PACMONOAEHHON B mep-
Ol KOOpANHATHOH wersepts, FPue. 69
roury M (x4 yy). Hoopnuua-

Tht Touk# M vaosneTROPAIT ypaBHenuwo xy =06, 8 KOOpOWHATHI
rourst K (xy; y), rae y > Y, VAOBIETBOPAIOT HepaseHcTsy xy > 6,
TAK KAK TPOHIBeJeHHe KOODAMHAT Kamaol rours obaacre A Go/b-
me 6. 3gaunr, KOOpAHHATEI TOYEK, pacnojgomeHHLx 8 ofinacty A,
VIOBAETBODANT HepaneHeTny xy > 6.

Eexn rouxa npaaamiescar ofapern O, 10 IpoHaBejeHHEe HOOpPLH-
HAT Kax10i Taxoit Touxy raxse Soasuie 6 (ofe kKoopAMHATE ATOH
TOYKH — OTPUIATENLHEE Yucaa). SHAYHT, KOOPAMHATHE! ToHeK of-
aaere € TaKMKe YAOBJETBOPHAIT HepaBeHcTBY Xy > 6.
ABHAJIOTHYHO MOMHO [QOKa3ATH, 9T0 KOOPAMHATH KAMIOH TOUKH,
pacnoaosensolt 8 obxacts B, YAOBAETROPAWT HEPABEHCTBY
xy < 6, 7. e. OHM He ABIMIOTCH PeHIPHMAMH HepapedcTBa Xy > 6.
Orcopa cneayer, 49To MHOMECTBOM TOYEK, KOODPAHHATE KOTOPBIX
VOOBIETBOPAKT HEPABEHCTBY Xy > 6, ApnsercH ofnegnuenne ob-
maereir A »w O (em. pue. 69). <

?neaxﬂeuun

482, flpnaercs Ja napa umncen (—2; 3) pemenneM HepaBeHCTBAa:
T a) 2x— 3y +16 > 0 r (x+yy-8) < 1;
5}x2+3xy—y2{2ﬂ: ﬂ}xz+y2—x—y;‘ﬁ[];
B) (x+ 8 +(y—4) <2 e) 3z — 5y’ + x—y < 117

YpaBHeHMA W HepaBeHCTBa C ABYMA NEpemMeHHbIMA
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483.

484.

485.

489.

490.

491.

492,

Haifiymre ha RAKWX-AROYIs PEIIEHHA HCePABEHCTBA:

a) y=> 2x-3; By x* - 1;
6) y=< 3x—b; r) 2+ ¥ < 9.
HaobpasHuTe HA KOOPIMHATHON IIOCKOCTH MHOMECTBO TOYeHR, 3a-
JaBaeMOf HEDABREHCTEOM:

1
a)y = x; B ysx—1; B]y:"l.'t“"l; ) y<zx— 3.
HazofpasuTe Hi KOODAHMHATHOH [HIGCKOCTH MHOMECTBO TOYEK, 38-

[IaRARMOe HepDABEHCTROM aXx -+ by > ¢, ecam:

E}ﬂ_u,bﬂ'l, E."-'a. E]I‘.I:l,b' n] 'L'=3-

HzobpasaTe HE KOODAHHATHOH OAOCKOCTH MHOMECTBO TOYEK, 3a-
MABAEMOE HEeDABEHCTBOM:

a) x> 3; 6) y=-1; B) 1 < x<4; r) -3 € y=3,
Haobpaanre fa KOODAMHATHOH MOJOCKOCTH MHOXECTBEO DeITeHHIT
HEPDABEHCTRA:

a) y=x' —4; B) x° + y° < 25;

G yzix—-2*-1; ) (x—17+ (y—2) < 4.

. Tan patomse 6 napax.) NiobpasHTe Ha KOOpAMHATHOH IIOCKOC-

TH MHOMKECTBO pelleHnii HepapeHcrTBa:

a) xy < 4; 6) xy > —6.

1) PaaBepure coBMecTHO OTpuMep 3, npaBemennsiin 8 ovExte 21.
2) Pacupepennre, KTO BRIIMIHAET SajaHHe d), & KTo — sanaaue §),
¥ BRIDOJHHATE HX.

3) IMporepwre OApyr y APYra OpABHALHOCTE BHIIOJMHEHWN 38JAHHA
H HcnpaspTe ONIDKH, ecid OHM AONMYINeH.I.

Kakoe mHOMECTEO TOYEK 38/18ETCH HEDABEHCOTBOM:

a) x* 4+ ' —6x—4y+13 < 0;

6) ¥ —4x—-y+5>0?

BapaiiTe HEPABEHCTBOM € JBYMH NEPeMeHHLIMIK:

a) Bpyr ¢ nedrpoM B rouke (2; 0) w paguycom, pasabiM 3;
) MHEOMECTRO TOUEK, PACTIONOMMCHHEIX BHE Kpyra ¢ OeHTPOM B
rouke (0; 4) m paguycom, pasaniM 2.

OnumuTe HepABEHOTBOM MHOMKECTBO TOYEK KOOPAMHATHOH nioc-
HOCTH, POCITOJOMIEHHBIX:

a) seite napaBons y=x' — 9;

6) mmke napabonm y=(x + 2)%

Maobpasare Ha KOOPAMHATHOM LIOCKOCTH MHOMECTBO pemenmil
HEepPABEHCTBA:

a) xy =0 6) xy < 0.

§ B, HepaseHcTaa ¢ ABYMA NEePEeMBHHBIMKM U MY CHCTEME
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493. Tlocrpoiirte rpaduK VpapHeHEA!

&
x —y_
T —u-

a) ' - y* = 0; f)

494, TlpencraBeTe B BHAe pALHOHAJLEON APOOH:
x-1 1-=x
x+2  32y3y43

495. PemunTe cHcTEMY YpaBHeHHI
br-y-2=10,

' - Qxy + iy = 4.

22. Cucrtemel HEpaBeHCTB
C ABYMSA NepemMeHHbIMU

PaccMOTDHM CHCTEMY HEPABEHCTB C ABYMH NepeMeHHbLIMH

xiy:‘,
y<x+2

[Mapa uucen (1; 2) ssauennfl nepeMeHHLIX X W I ABAMETCS peme-
HHEM KaK [epBoOro, TAK H BTOPOrO HepaBeHCTBA CHCTEMBI, T. e, ABAA-
ercH oblIuM pelleHHeM HepaseHCTB arTolf cucrTembl, Takyw napy qsce
HAOLIBAIOT DEULEHUEM CUCTIEMbL HEPABEHCMA ¢ O8YMR NEPEMEHHLIMUL,
MuosmecTsom pemeHdll cHcTeMbl HEpABeHCTE ¢ JBYMA OepeMeHHbLIMIA
ABJAETCH NEepecedeHHe MHOMECTE pelleHHH BXOAAUIMX B Hedé Hepa-
peHCeTE. Ha KOOpAMEATHON NNOCKOCTH MHOMECTHBO DPEIIEHHA CHCTeMBI
HEPABEHCTE HIOOPAMKALTCH MHOMKECTBOM TOMER, NPeJCTABIAIIIAX ©co-
Dol ofIIVIo YACTE MHOH(EOTH, SAJABAEMBLIX HeDAREHCTBAMHM, BXOAAIIM-
MM B CHCTEMY.

PacemMoTpuM OpHEMEphl.

Mpamep 1. BoiacHrM, KaKoe MHOMECTBO TOHEK 38188T HA KOODAWHAT-
Huﬁ OAOCKOCTH CHCTeMA HEPE.BEH{:T'B
X+ ytd,
x+y=1l.
P Ilepsoe HepaseHCTEO CHCTEME! 3AJA6T HE KOODAMHATHON ILIOCKOC-
TH KPYD ¢ [EHTPOM B HAYAJEe KOODAHHAT H DAJHYCOM, DABHEIM 2.

Ha pueyare T0 570 MHOMRECTRO TOUEH MOKAZAHO PMOPHIOHTANLHON
mrpaxorkoi. Bropoe HepaBeHCTBO 3a/laeéTr NOAYVILIOCKOCTE, KOTO-

YpasHeHWs 11 HEPaseHCTEA C ABYMS NEPeMEHHbIMK



pas NokasaHAa Ha pHeynke 70 HagmomHol mTpHXoBKOH. Muoe-
CTBO PeINeHmH cucTeMsl MaobpaxeHo ABORHON DITPHXOBKOIL.
ek, MHOMECTBOM TO4EK, KOTOpoe 3afnéT CHCTEMA HEePABEHCTB

x4yt € 4,
x+y =1,

ABAHETCH CErMeHT, NOKAIANHEIN
HA pucyEKe T0 pB0oiiHOI mMTpPpH-
XoBEOH. <]

OecramosuMmea nogpobHes Ha TpHMe-
pax cucreM, COCTOALIMX H3 [ABYX JH-
HelfHBIX HepaBeHCTH.

Hpumep 2. HaobpasuM mHa KoopaA-
HATHOH OADCKOCTH MHOMECTBO
penreswil cHeTeME

{y 2% —2
y 2 -1,6x + 3. Puc. 70

P MuomecTso TOYEK, SAAABACMOE NEePBBIM HEPABEHCTROM, — TIONY-
OJA0CKOCTE, PAcONIOsKeHHas sbime npamoi y=ax— 2. MaomxecTso
TOYEK, JAJABAEMOE BTOPLIM HEPAREHCTHOM, — OOJAYIAOCKOCTH,
pacnoioyenHasn Buime npamoit y=—1,5x + 3. Iepecevenue srux
MHOMECTB npenacrasager coboil yroa, orMedeHHbIl HA KoopANHAT-
Hoil niockoeTH ABORHAONR mrpuxoskoil (pue. T1).

—f=

Pue. 71 Puc, 72

§ B. HepaseHoTea © OBYMA NEpemMadHbiMi W il CUCTEM
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Ilpamep 3. BaiscHuM, KAKOE MHOMECTBO TOYEK 3afaéT HA KOODIHHAT-

HOH IIOCKOCTH cHCTeMA HepaBeHeTn
p=32x+1,
y=2x-2.

P MHOMeCTBO TOUEE, IAJABAEMOE [ePBRIM HEPABEHCTBOM, — MNOJY-

OAOCKOCTh, PACHOAOMKeHHAS HHMe npamoit y = 2x + 1. MuomecTso
TOYEK, 38aBAEMOSC BTODEIM HEDABEHCTEOM, — MONVILIOCKOCTL, pac-
noJioenHan seone opamod y=2x— 2. Tax xak yriossie Koaddu-
IHEHTH TPAMBIX

y=2x+ 1w y=2x—2
PEEHEI, TO UPAMbIE Oapadde LBl ChefoBaTelsHO, OepecedeHHeM

VRAJAHHAIX OOAVIUIOCKOCTER HBASETCH NOa0CcA, H300pa:KeéHHAR Ha
pucyare T2, <

ynpaxHeHus
496. Asnserca a9 pemIeHHEM CHCOTEMLI HepaBeHCTE
.2‘2 yeadl Ey - 71:
B3x+y >3
napa YHces:
a) (4; 2) 6) 5; 1); B) (-2; -1); r) (6; -5)?

497. (an patomw 6 napax.) Ioxkawure MITPHXOBKOE HA KOOPIHHAT-

HOHl TLIOCKOCTH MHOMECTRO pellenmii cHCTeMbl HepPaBeHCTH:

a)ly"x-3 B) |-2x + y < =1,
Vs —-x+3; x-y=3

6) | x -2y <4, r) |[x+y =38,
x4y <8 x—y<3a.

1) OGeyaure, kK KAKOMY BUAY VAOOHO IIPHBECTH HePABEHCTBA CHC-
TEMEl B 3agaHEEAX 0), B) B ).

2) Pacnpegenure, WT0 BLIIONHAET 3ANAHMA &) W B), 4 KT0 — 3a-
paspa 0) ¥ ), H BRINOTHUTE HX.

3) IIposepsTe Apyr v Apyra, NPaRHALHO JH NOKASAHO MHOMECTBO
pelneH"H CHCTEMbL! HEPABEHCTE B HAMK/A0M cJIVUae.

498. Mzobpasnre #5a8 KOOPIHHATHONR ONOCHOCTH MHOMECTRO permesui

CHOTEME! HeEpABEHCTE

a) [x =2, 6) [x < -1, B) [x +2 320,
ly = 1; y >0 y-8<0.

499, 3agaiite cHeTeMON HepABEHCTE!

a) NepPBYI0 KOODAHHATHYIO HETEEPTE (BKIOMAR OCH KOODJHHAT);
0) TpeThID KOOPAUHATHYIO YeTBepPTh (BKAOYAA OCH KOOPAWHAT).

yﬂaHHEHHﬂ M HEPAEBEEHCTEA C OBYMH NEepemMEHHIMA



500.

501.

502,

503.

[l

a)

Haofipaante HA' KOOPAWHATHON NIOCKOCTH MHOMECTBO peIIeHM
CHCTEMEBL:

a) {yix“, B) |x'+yf <9,
y=4 (x-3\+y'<9;

ﬁ]{.tg-l—yii-i. r) [(x-2F +(w+1F=1
x-y=0 (x -2+ (yp+1)y=9,

(Badava-uccredosanue.) lpn kakux seavenuax k u b cmerema ne-
yzkx+h
a) mosocy; G) yrom; B) opamMyw?

Moer IR oTa CHCTEMA HEe HMETH DeUleHui?

1) OBeyaure, kKaKoe MHOMECTBO TOYEK 3ajJafT HA KOODAHHATHOH
ODIOCHKOCTH KaIoe HEPBBEECT'HG CHCTEMEL.

2) BuimctiuTe, nOpM Kakux spayenusx k u b cucrema HepapReHCTB
BAMAET NOJOCY: YIOJ; IPAMYIO.

3) Jlna KamIoro coydad NPOMIIICTPHDPYHATE CBOH OTBET DHCYHKOM.
4} IpepeguTe OpEMep, KOTDA TARAH CHCTEMA HEPABEHCTH He HMe-
BT pemeHHIl,

PABEHCTE { sanaér Ha KOODAMHATHOH ILIOCKOUTH:

danafiTe cucTeMofl HepABEHCTH:
a) TpeyroiLHEK, H300pameénnni Ha pHeyake 73, a;
6) koasmo, maobpaskenHoe Ha pucynxe 73, 0.

Oaua ®ma CTOPOH OCTPOrO VEJa OpoXoAET depea Touxu (0; 0) =
(3; 3), a apyras — uepea TourH (0; —2) ® (3; —2). 3amafiTe aToT
Yronl CcHeTeMoH HepABEHCTE.

504, Pemure ypasHenHe:

a) (x+ 2%+ 9(x+ 2) + 20 =0; 6) (x— 5) + 2(x—5) - 63 = 0.

505. Hajinure obaacts onpegeneHus GQYHHIHKE y = .JJ: -8 + .Jlﬁ - X,

G) Ki
10

§ 8. HepageHcTea ¢ ABYMA NEPEMEHHLIMKA W KX CHETEMBI
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506. [lokammuTe, 9T0 BEPHO HEepPAREHCTHO
Gx(x+ 8)— (bx— 2T){x+ 1T7) > 0.

KOHTPONbHBIE BONPOCH! M 3a4aHNA

HTo Ha3wBAETCH pelleHMeM HepPaseHCTHEA © [ABYMA NepemMeHHbIMW?

Kakywo napy qunén HAZLIBAKT pPelleHrWeM CUCTEeMbl HepaBEeHCTE C
NBYMH NEepemMeHHbIMAT

M3obpaswTe Ha KOOPAWHATHOW MNAOCKOCTW MHOXECTBO PEeWeHni
HepaseHcTea: a)x+ y~24; OB)lxy = 4.

M3obpasnre Ha KOOPAWHATHOW NNOCKOCTH MHOXECTBO pPeluseHuni
CHUCTEMBI HEepasaHCcTa

€+ y* < 36,
x+y<6.

dna mex, wmo xouem 3nams Goasvule

23. HekoTopsbie npuémMbl pelueHus
CUCTeM ypaBHEHWW BTOPOW CTeneHu
C ABYMSA nepemMeHHbIMMW

Bhl nosHakoMEIACE €0 coocofoM pelneHHMs CHCTEM ypasHeHmHit c
NBYMS TIePeMEeHHLIMHE, B KOTOPHIX OJHO YDABHEHHE NeDRON CTeneHy, a
apyroe — sropoit crenenn. Taxwe cuerTemnl pemalwres crnocoboMm noja-
CTAHOBKH,

IMoxkaxkem Ha TPUMEPAX HEKOTOPhIe TPHEMBI POIIEHHH CHCTEM Ypan-
HeHHA, B KOTODEIX ODA VDABHEHWE BTOpoill CTeleH.

Mpumep 1. Pemnum cuereMy ypaBHeHIH
I’—Qyﬂ'—x+ﬂy=lﬂ.
L-xy+y="T.

p B sToil cucTeMe MHOTOWNEH, 3uUHCAHHLIA B Jjesolt yacTH mepBoro
VPARHEHNH, MOMKHO PANIOMATE HA JHHeNHLIEe MHOMHTENH!
xt- 0yt — x+ By =
=(x— 3y)x+ 3y) — (x— 3y) =

= (x— 8y)x+ 3y — 1).

134 GECERI YpasHedwa W HEPABEHOTEA C ABYMA NapemMeHHLIMK




Cucrema ypasHeEHH NepenuileTcd B BHIE
(x—3y)(x+3y—-1)=0,
{.ta —xy+y=".
Hpoussegenne (x — 3y)(x+ 3y — 1) paspo HYI W TOrja H TOABKO
Torma, Korga ¥ — dy=0 wmm x4+ 3y—-1 = 0.

PeIIeAMAMHE HEXOAHOH cHeTeMBl ARITAKTCS Té TADE IHAYAHIN
nepeMeHHBX ¥ H I, KOTOPEE YAOBMAETBODHIOT CHCTeMe VpaBHeHHI]

x—3y=0,
1
{xa—xy+y=-'?. )

HIH CHCTeMe YpaBHeHHI
x+a3y—1=0,
il (2)
x*—ag+y=".

IlosToMy MHOMECTROM DRIMEHWN HCXOTHOH CHCTEME! ABIAETCH 006~
eNHHEEHHE MHOMECTE pelrennit cuereM (1) m (2). Iosopar, uTo nas-
Hlaa r:{l-é{:'rema PABHOCHALHA COSOKYNHOCMU CcUcmeM ypaenenul
(1) = (2).

Pemum nepeyno cHceTemy. BRITOJHHB MOACTAHOBRY X = 3y, TOIY-

YHM HBRAPATHOE FpaHHeima ﬁyg +y— 7 =0, RODHAME KOTOPOTO
ABNAIOTCA yMena ¥y = —1g, yy = 1. HojgeraBus MX 3HaYERNA B nep-

i B 1
BOE YpABHEHHE, HAHAEM, 9T0 X, = —d3, X, = 3. 3mEagwT, CHCOTE-

Ma (1) HMeeT pelieHHHA [*3%; —lé) 1 (3; 1).

Pemmam cucremy (2). Bemonaws DOJCTAHOBKY X = —3y-+ 1, momy-
M KBAIDATHO® VDABHEHHe

(By+ 1 -y(-3y+ 1) +y—-7=0,
KOTOpOE TmocHe YOPOINeHNS NPHEMET BRI
20 —y—-1=0.
1
Orewona ¥y = 3, ¥y = 1. Hogerasue sT8 3HAYEHAR B NepBoe ypas-

Herue cucremni (2), mafmésm, uro x, = 2,5, x, = -2. BuauuT, CHe-
reMma (2) ameer pemennsn (2,5: —0.5), (—2; 1). Pemenns mexomgaoi

CHCTOMEL: (-3%; -1%], (3: 1), (2,5 —0,5), (—2; 1). <
Tagnm “nﬁpaanu. MBI PEMINAY HEXOJHVIO CHCOTeMY YVDABHEHEH,
BEMENHE 22 COBOKVIHOCTRI) IBVX CHCTEM.
Opumep 2. Pemum cucreMy ypanHeHIE
{sz + 8y = xy,
& — y = 3xy.

AnR 1ex, XTO XO04ET 3HaTL Donblwe
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P Bocmoasayemcs cnocobom chaosenus. [leppoe ypapnenue ocrapum
Ges mamMeHeHHA, 4 BTOpPOe YMHOKHM Ha 3. 3ATEM CAOMKHUM MOMISH-
HO JeBLI? H OpabBhle wacTH vpapmeEHil. [lonyenm ypabHeHHES

5x® = 10xy, xRoropoe MOMRHO TpenCTABHTE B BHAe x(x - 2y) = 0.
3HAYHT, MCOXOMHYID CHCTEMY MOMKHO SAMEHHTL paBHOCHJLHOH eff
COBOKVIIHOCTLIO JIBYX CHCTEM

x=0, x =2y,
" 2
x* -y =3xy x* —y = Bxy.
Mepeas cmcreMma umeer enuHcrTeessoe pemenune: (0; 0), stopas

cHcTema mMmeer nea pemesns: (0; 0) uw (—1; —0,5).
Pemrenna mexognoil cueremsi: (0; 0), (—1: —0,5). <

Hpumep 3. Pemuam cucreMy yparHeHW
3 +4xy+ ¥yt =0,
x* —Bxy —3y—-T=0.
P Jlesasd 4ACTH HNEPBOTO YDABHEHHH CHCTEME — OJHOPOIHEIH MHO-

roqiIeH, T. &. MHOTOWAeH, HAMKIBIT UIeH EOTOPOTD HMEesT OQHy =
TV JKE CTEIEHb.

Pasgenum ofie wacTy neproro ypasHeHus Ha ya. Npeanofaras, 4To
- o
y# 0. Tlonyumm xsagpatTHoe OTHOCHMTEABHO — YPaBHeHHe

o
I2.
3(5 - -1._%4— 1=0. Hpa stom mMm norepaem pemesane (0; 0)
v
nepBore ypapHenus cucrembl, Ho rak xax nmapa (0; 0) se asnaer-
¢ pelmieHHeM BTOPOre YpaBHeHHSH, TO CHCTEMA

2
3[£] +4Z+1=0,
y v
- Baxy—3y—-T=0

ABNAETCA PARHOCHMNIBHOH WCXONHOH cHCTEMe.

O6oagavTHE f BykBoii f, monyumm ypasHeHme 3f° + 41+ 1= 0.

x 1

1 X
Pemms ero, mafimém, Tro f, =1, {,=—3, T. & ;=—1 W = TR

1
Orciona x=—-y 0AR X =—3U.

Taxpm obpazom, pPelOeHHE HMCXOOHON CHCTEMBI MOMHO CBECTH K
PELIEHHID COBOKYIHOCTH LBYX CHCTEM:

X =L, it x=—%y,
x'—day —3y—T=0 P —bxy-3y-T=0.
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Pemns nepeyio cucTeMy, Haligém, 9T
_a+imr o a=mr, | a-{iTm 3+ T
=— 12 *hT 33 . R T ¥ S
Pewius Bropyo cHeTeMy, HAMEM, 9TO
T b

PetneRga HOXOOHOH CHCTEMBL

-3+ 177, 8—=177 | (-8-A77 3+ AT (7., 458 :
{ iz ' a2 ]’[ 7 1z )18 i) E1 3 <

Mpumep 4, Pemmam cucreMy ypasHeHii

4 Bxy + ¥ =11,
xy + x+y =25

P VpaBHeHE# B 9TOH CHCTEME COMEDIKAT CYMMY NepeMeHHBIX X + U,
IponaBeienHe Yy 1 cymmy ksaaparos x° + y*. Ecan s avoit ciere-
Me JAMEHWTL X Ha Y, A § HA X, TO HOAYYHM TY e cHcremy. Taxme
CHOTeMBl HASBIBAIOT cumMMempuieckumuy cucmemanu. Mx ynobuo
peIIATE, BEOAA HOBRIE NepeMeHHbIe.

Oyers x4+ y=u, xy=p. Toras
4P =(x+ )t - 2xy=u’-20.
B peayasrate MogydMM cHCTOMY
w'-20+8v=11, , , [¥+o=11,
v+u=>5, v+u=>5,
Pemus o1y cucremy crnocofoM mojcTAHOBKH, HalemM, 4ro u, = —2,
ty =T, ty = 3, vy = 2. Beinoaaus oOpaTHY 3aMEHY, NOAYUHM CO-
BOKYIHOCTL CHCTEM
x+y=-2 x4+ y==8.
£
xy="T xy = 2.
[Mepsas cuerema He umeer pemennidi. Bropas #MeeT pemeHis
(1; 2) m (2; 1),
Peinenus uexonnod cEetesmn: (13 2), (28 1) <
Ynpaxwueuus
507.| Pemure cueremy ypasHeHHil
a) [(x—2u)(x+3y)=0, 6) |a® — 4oy + 3y° + 2x - By = 0,
22 - =12 - xy+ =T,

Ina Tex, K10 Xo4YeT 3Hate Donblie
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508, Pemure cHeTeMy VpABHEHHIT:
a}{x“+.ry—2y“—x+y=ﬂ. 6) |x* - 6xy +5y° - x+ 5y =0,
2+ =8; Ix2—20y2=5,
509. Haiigure Bee pelleRus CHCTeMB! VpAaBHEHMWit:
a) {xz—axy +14=0, 6) |22 - 6y = xy,
32" + 2xy - 24 = 0; 3x* — By = 0,5xy.
510, Pemrnre cHereMy yVpasHenmil:
M{f+3np4ﬂf=ﬂ. 6) |x®+ xy - 65° =0,
- dxy +3y=0; x'+8xy+2y -6=0,
511 Hatinirre Boe pemeHus CHCTeMBLl YPABHeHMH:

2yl 56 # - vg
E} [F-'-?— 12¢ ﬁ} v P> 2:11
Lyt =T x* +y* = 29,

512, Peminre cucTeMy ypABHEHMIE:
a}{xz-%:cy-ﬁ. 6) |x* -2y =T,
y:"+:.t.'y'=3; ¥ - xy = 9.
513. Pewnre cueTeMy ypaBHeHWH;
a) |2 + y* = 25, 6) |x* + y* = 26,
xy =12; x+ y =6,
514. HaiinnuTe MHOMECTBO peImeHHHl CHOTeMEL:
ﬂ]{x’?+1y+yz='f. 6) |x*+ xy + y* =19,
x+ xy+y=2>5; x+xy+y=1.
515. Pemnre cHCTEMY YPABHEHTH:
a) {4;-(,: +y)+ P =49,  ©) [3x(3x - 4y) + 4y = 64,
dx(x - y)+ ' = 81; 3x(3x + 4y) + 4y° = 16.

dononHurensHble ynpaxHeHus K rnase i

K naparpady 7

516. Hoxaxure, uTo ypaBHeHHe He HMeeT pelIeHHEI:
a) x* +4xy+4y°+ 5= 0; B) ¥ -2x+y - dy+6=0;
6) x* — 2zy+8+ 't =0; r) x5 — 2xy+3=0.

INGEVER Yoaauedie W HepadeHctaa ¢ NEYE NepemedHeIMA



B17. Mokannre, 9To VDARHEHHE® HMEST IHHCTBEHHOE DelleHue:
a) ¥ 4y + 2x+1=0; 6) x* - 2x+y°+4y+5=0.

518. CoctaerTe VpasneHne, rpabhEikom KOTOPOIO ARISeTCH:
a) napa MPAMEX, y=x+o6m y=x-25;
6) OKpyEHOCTH X- + §° = 4 1 mapa mpAMIX §=—3 1 y=3;
8) rumepbona xy =6 w orpymmocTs x° + §° = 1.

219. IlocrpoiiTe rpadur YPAaBHEHHA:
a) X+t -2x-4yt+5=0; 6) y* —x'=0.

520. [[un'rpoit'm rpadik ypaBHeHHS:
=y pr. B 1 xﬁ & =
L=F _ig; pea y=16 _ o Eaal it 1
a) : E}r"!-l 0: &) o i 0; r)——g—
521. IIpst KEKOM SHANEHHH @ OKpy#EHoeTb (x—a)’ + (y - 3}" = lﬁ npo-
XOLUT Hepes TOHRY:

= 0.

a) A(2; 3); 6) B(7; =1); B) C(—2; i r) D(1; 5)?
B522] Haiinure neine pelliedus ypaBHeHHA:
n]xﬂ—yn-ﬁ; ﬁ}xa—yﬁ=3.

523. Peuntre rpadmueckiy cuctTemy ypansesni:
a]{y+x+x”-ﬂ. r}{x=+y2-1{}.

x-py=10; xy = 3;
m{u—zf+£=9,g1r+y-a.

y=x"—=dx + 4; (x + 1)+ = 81
n{ﬁ+f=2m ﬂ{y=—f+{

y=2x"-14; = |a].

524. Maobpasns cxemarnueckn rpadiKH ypaBHeHuWil, onpejaenrHte,
HMEeT JIH PelIeHuA CHOTeMA YPABHEHWH M CKOJMBKO:

a) [ -y+11=0,
g+ =

6) [(x +3F+(p+4)y=1,
(x =2+ (y - 1) = 4

ﬂ[y— :
1.3 2es
Ex“y—ﬂ.

Ezcmu.nu peIIeHHH MOMET MMeTh CHOTEM2 YPaRHeHHH

{.rz+yg=r2

y=—x"+4,

Toe r — TNoA0HEHTEILRHOe dieno?

JononuuTtensHwe ynpaxHesus k rmase
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526, [Tpn KaKUX IHANEHHSX M CHCTEMa ypaBHeHW
{:1:2 + =5,
xX=-y=m
aMeeT: a) ogEo pemexue; 6) asa peniernA?
527, Pemiure cHeTEMY VpaBHeHMH:

a) [x+3y=-1, r) {zﬁ-ayﬂ-sx-zy=zﬁ,
{xﬂ+2xy+y=3; x—y=4
5){2x—y=1. ) {4:’—9f+x—dﬂy=19.
xy -y + 8x =-1; 2x - 3y = 5;
B}{EI+H—11=‘G1 e) {3x"‘+y"’+8x+13y=5,
2x + 5y -y - 6=0; x-y+2=0,
528. Haiigmre Bee pellleHMs CHCTEMBI YDABHeHMI:
ﬁ]{-‘f'y=4. B) {2:—y=5,
(x-1)(y +1)= 2xy+ 3; (x +1)(y +4)=2xy—-1;
6) ly—x~1, r) |[x+y=1,
{{2y+1){x—1}=xy+1: {{:al]{y+5]——ry2—12.
529. Pemnure cuereMy ypaBHeHHH:
a) 1:3+y3=4{1, 6) [x*+ 24* = 228,
xy =-12; 3" - 2% = 172.

530. Pemnre cucreMy ypapHEeHHI:
a}{xﬂ+3x—4y=2ﬂ. ﬁ}{y"+3x—y=1.
x* - 2x + y= b y 4 Bx -2y =1,
831. Pemunre cucreMy yvpasmenni:
a) [x + y + xy =5, Er]_{x+:y+y=lﬂ.
lxy + 2 —y = 13; xy —2x - 2y = 2.

B532] Pertre cucremy ypassennii:

a) |[(x+ylx-y)=0, 8) |x® + y* = 25,
2x =1 (2~ 3)(y -5)=0;
6) |2+ ¥* =100, r) |x* - ¢* = 50,
(x—=Ty)x+Ty)=0; x(y +1)=0.
533, Pemare cucremy ypasneHwi;
. 5. 1 1 -3
Mizty=s O yTw
2x -y =5 x+ 2y = 14;

YpABHEHWS W HEPABBHCTBA C ABYMA NEPEMEHHEIMW
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-

II
- K=

¥ .91 x_¥
u+_ 212' ¥ T

B]{x+y=14 T}{x—y=2
534 Mimeer nu pemeénMs CHCTEMA YPABHEHHEH
3x -4y =-2,
3x+ " =10,
-yt - x+y=1007
535. Umeror nu obulywo TouRy TpabHkH ypasHeHHI
x+y="7, 2x-y=2 xXF+ay-y-y=17
Pemuire cHeremy ypassemmit:
a) [+ P+ x+y=18, ) {[x + y)* - 2x + y) =15,
L-Prx-y=6; x+axy+y=14
6) {x“y“+xy= 72, r) {{:+y}*~4{x+y}=45.
+y=68 (x—yf-2x-y)=3
B37) Benn yMuomuTh Rna.upa'rl-mﬁ rpéxunen ax’ — 2x +b Ha KBagpaT-
HEI Tpexuigen x° + ax—1, To MOAYHUTCH MHOFOYJEH 4erséprod

cTENeHH, B HOTOpoM KospdHUBeHTH OpPpH X" H X COOTBETCTBREHHO
panasl 8 1 —2. Haiftaure a u b,

538. CyMmMa MBYY NONOMHTEILHEIX HHUcen B D pas Doabile UX PASHOCTH.
Hajignre ama ymena, ec/id HIBeCTHO, YTO PA3HOCTE WX KBAJDATOR
pas=aa 180.

539, lMponssegesne asyvx wpcen B 15 pas Goasme ux cymmel, Ecam x
fMeprOMY THCHAY DpHOABHTE VABOEHHO® BTODOE SHOJIO0, TO NOAYYHT-
ea 100. Haiigure ati aucna.

g

Paanoers geanparon gavx yucen pasaa 100, Ecan ua yrpoesHoro
HepBOr0 YHCHA ARYEeCTh VIBOSHHOER BTOPOE 4YHelo, TO DOJYYHT-

ca 30, Haftnmre a1 quena.

541. Haiianre ABysHAYHOE YHCAO, KOTOpoe B 4 pasa Gonbloe cyMMbl €10
mupp 1 8 2 pana Donkiie npousseneHus ero wudp.

542, Ecnn unennrent odLIKHOBEHHOH Apo0H BO3BECTH B KBANDAT, 8 3HO-
MEeHATeNb YMeHBIOHTH Ha 1, To moaysnTesa apobs, pasman 2, Eean
#e YHCJARTeAb ApobH YMeHBIIHTE Ha 1, a 3HAMeHaTelb YBeXH-

auTe BA 1, To moayumTes opobbh, DABHAS % Haitpure aty apobs.

543. Eciu uHCTHTENE ODLIKHOBEHHOH npofn yBenwtuTh HA T, 4 JHAME-
HATElb BOSBECTH B KBAADAT, TO NOAVHHTCHE Apobb, paBHAR %. Ecnn
#He UHCIHTENL OCTABHTLE Ded HIMEHSHHH, 4 JHAMEHATENE VEEIH-
auTe #a 6, To noayuwTes apods, paBHAaS % Haifinute aty apols.

HononsvtensHeie ynpaxHesns k rnase ||
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544. [Inaronans npamoyronsauxa pasda 15 em. Ecam ogny ms ero
CTOPOH YMeHBUINTHE Ha 6 oM, a JpYIVE VMEeHRIONTHL Ha B oM, ToO
OepHMeTp YMeRpIHTCeH B 3 paza. HalinpTe CTOPOHLE OPHEMOVIOIL-
HHEA.

545. Bacceiin nanonuserca uepes nepsywo Tpydy Ha 5 u OmicTpee, GeM
qepes BTopyw. BacceflH MOMHO HATOAHHTD, @CJAH OTKPBITH CHAYA-
JA oOEY mepey Tpyoy Ha 5 W, a saTreM OomEY Bropyvio #a T.b 9.
3a croABKO uYACOB HADOMHATCH OaccedH npd cosMmecTHONR palore
obeux TpyoT

046, Yrobu manmoIHETE Gacceiin, CHAYANA OTKPLIIW OJHY TPYOY H depes
2 4, HE BAKDEIBAA e8, OTKPRUIE Apvryio. Yepea 4 1 coBMecTHOR pa-
forar TpyO Gacceiin Gnin HamomHedR. Opua Bropas Tpyba moraa Om
HATMOAHUTE Bacceiin B 1,5 pasa OGmicrpee, weM onHa nepBas. 3a
CHOILEO TAC0B MOMHO HANOIHHTE DaccelH depes wamiyio Tpyby?

547. Ha geyx ropofoneR, pacCTOSHHE MEMXRTY KoTopbiM# pasHo 270 KM,
OJHOEPEMEHHO HABCTDSYY APYT APYTY BLIXOUAT ABA [oesxa u
BCTpEUSKTCH uepez 8 u. Ha Beck OyTh 0AMH MY NOE3IJOB TPATHT
ga 1 v 21 mue Goasme, gem apyroi. Haignre cRopocTh RAMI0-
I Ooeafma.

@ Ha nysxros M r N prexa s oZHOBpEMEHHO HABCTREUY ADYD Jpy-
rv maea asToMobmns. Onue ®wa mpx opumen 8 N depea 1 9 135 mun
nocme serpeum, a apyroit — 8 M uepes 48 MWH mocne BCTDEUH,
Pacceroaane mexay oyaxrtamu M u N pasro 90 km. Hafignre cro-
POCTH ABTOMOOHIIE.

549) [lsoe TypucToR MAYT HaBCTpewy APYT APYry wa nyaktos A u B,
[Mepnuit smen us A #a 6 9 nomke, wem mropait ma B, n npu
BOTpEYR OKA3ANOCH, WT0 O0H npowés Ha 12 KM MeHsIe BTOpPOro.
[Mpononxan aBMKenne ¢ Toi ke CROPOCTHIO, MePBBIA OpHINET B
B uepea 8 4, a sropoii — 8 A uepea 9 u nocae serpeun. Hadpn-
Te CHKOPOCTH KAMIOT0 TYPHCTA.

K naparpacdy 8

550. Moobpaaure HA KOOPAMHATHON NJOCKOCTH MHOMECTBO pemiesmi
HEPABRHCTBA:
a) y—2x > 2; 6) x+y<-1.

551. HoolpasuTe HE KOOPAMHATHONR NJIOCKOCTH MHOMECTBO TOYEH, 34-
JABAEMOE HEPABEHCTBOM:

a) (x—3)° + (y+3) < 4; 6) y<x" — 5x + 6.
552, I'ne BA KOOPAMHATHON NNOCKOCTH PACHONOMCEHBI TOYKH, ¥ KOTO
phIX:

a) abemmeca Gosbiie OpAHHATLL
6) opauraTa Gonbme abeipcent?

42 '!n"paaﬂewﬂ M HEpaseHCTBa C [ABYMA NepemeHHBIMK
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553. Kakxoe MHOMECTBO ToYeK KOODIHHATHOH IJIOCKOCTH 3a8éTcs
HepapeHCTBOM:

a)x* +y' -dx—-8y<0; 6) x" ~Bx+y+4>0?
B554. Haobpasure HA KOODAMHATHON MIOCKUCTH MHOMECTBO DelmeHHiH
HepABCHCTRA®
a) y = |xf; 6) y=ix—2|.
555, Kakoe MHOMECTRO TOYEK 3AAAET HA HKOODMHHATHOH OIO0CKOCTH
HEepaBeHCTBO!
a)(x-Dw-1)=20; 86 2~y =07
556, HoxamuTe, 9TO MHOMECTRO peimenuil Vi
HepaseHeTsa x| + |y| < 1 sagaéres du-
rypoit, naobpaskérHol ra preyERe T4, La,
B57. Maobpasure HA KOODAWHATHON maoc-
HOCTH MHOMECTBO DPemeHHil CHOTeMEl
HEpPaBEHCTH: - -

= %
a}{f+y“¢:25. 5}{f+y2:39. 1\\ g .

xy < 0; xy = 0. \

558, Yramure waxkue-Eubyabp sHauesus k
# b, Ipy KOTOPEIX CHCTEMA HEPABEHCTE

y<2x+3, Pue. 74
y2kx+b
sanadT HA KOODIHHATHOMN TLIOCKOCTI:
a) momocy; 6) yrom.
559, Kaxum MHOMECTBOM TOdeK HI0OpaMKAeTCAs MHOMKECTBO pereHmil
HEDABEHCTBA:
a) y(x* + y* = 1) > 0 6) x(x* - y) < 07

DononHuTanskse ynpakHsdia © rmase 1)



U TEOMETPUHECKAS NMPOrPECCUM

Bam yxe npuxogunocs BCTREYATECH C MNPOCTEAWWMKA NPUMEDEMW Y-
CNOBLIX NOcChenoeatensHocTel. B 3Toh rnaee Bul yaxaaere o cnocobax 3a-
OaHMA NOCNENOBATENLHOCTEN, HAYYWTEChH BEIMMCNHTE YNeHsl Nochenosa-
TENBHOCTW, 33a0aHHOR C© NoMOWLID  (popMYNel  n-TO  YNEHA  WIW
peEKyppeHTHEIM cniocoboM. Bel nosHakoMuTeck CO CBOWCTBAMW WHTEpec-
HblX NOCNEeNoBaTeNbHOCTER — apudMEeTHHECKOR W NeoMETPUHECKOR npo-
rpeccuit, c HopPMYNAaMI 7-r0 YNeHA W CyMMBl NEPBLIX n YNEHOB 3TUX NMpo-
rpeccuit. Cosetyem o00paTiTb BHMMAHWME Ha CBA3b apudMeTUHecKoi
NPOrPECCHN C IMHERHOR QyHKUWeR, 3@ reOMETpUNEcKon — C MOoKasaTens-
HOW dyHeuwelh. Bam npuaSTos BRINONHATE PE3HOOOPaIHLIE YNPaXHEHWA,
B KOTOPBLIX W3YYEHHGLIE CBEOEBHWA O NPOrpeccHAX Haxo4saT NpUMeHeHue.
Cpean 3anadiil Ha NpOrpeccuM BaM BCTPETATCA Pa3NMYHLIE 3a034K ©
NPEKTHYECKNM COAEPXaHWEM, C CIONETAMW, B3ATHIMM W3 KYPCOB Meomer-
pun u thuankn. Bac, GeaycnoBHO, NPUBNEKYT 3a4a4n Ha BhlYMCHEHWE
CNOWHLIX NPOUEHTOB, HAXOASLLWE WWPOKDE NPUMEHEHME Ha NpakTuke, B
4ACTHOCTH, B BaHKOBCKMX pacyeTax.

N APUOMETUHECKASI NPOTMPECCUS

24. lNMocnepoBaTeNbHOCTH

Bygem BuIDMCHIBATL B NOPAIKE BOSPACTAHMA HOMOMHUTENLHBIE y&r-
gHue unena. [leppoe rakoe uneno pasao 2, sropoe 4, Tperse 6, veTREp-
roe 8 1 7. a. Honyunm nocaedosamershocmsy

2: 4: 6; 8; ...

H[.‘Hﬂ-. Y0 HA NATOM MecTe B aTol nocneloBaTelLHDCTH ﬁ}'ﬂE’T HHc-
ao 10, sa gecarom — uncno 20, ga corom — uneno 200, Boobme pna
Jeboro HATYPANLHOND UHCIA 1 MOMKHO VHAIATE COOTBETCTBVIOIE® emy
HOAOENT&ILHOE YETHOE YNCA0, 0HO papHO 28,

PacomoTpum emé ogHEy OOCOef0BATENbHOCTL. Dynem BLINHCLIBATH B
nopaake yOMBAHNA NpaBUIBHEIE IPOOH ¢ HHCAHTENEM, pasHmM 1:

IRy T R T
F LI LA LR L Ll

:_m ApupmeTdeckans u reoMeTpudeckan nporpeccum
1



Ons moboro HaTYPaIBHONO 4MEAa N ME MOMEM YHASATE COOTBET-

CTEVIOMYI0 Apobb, CTOANIYVI) B 8TOH IOCHejOBATE/LHOCTH HA N-M Mec-

1
Tak, Ha MecTOM MECTe JOJMHA CTOAThH Apods 7

Te; OHA PABHA —— -

HA TPEALATOM — Zpobb %. HA TBICAYHOM — Apobb ﬁlﬁ.

Yuena, ofpasyioline ODOCIeJOBATENLHOCTE, HAZRIBAIOT YACHAMU N0
caefosamenviocmu. Ynens pmocne0BATENLHOCTE 00LIMHO 000O3HAYAIOT
fykBaMHE € HHEIPKCAMM, VKASHIBAIIINMH NOPANKOBEI HOMEp 4ieHa,
HAIDHMED &, Uy, Uy, G 9T, I, (YUTAOT: 44 TepBoe, d BTOPOE, d TpeTke,
a TeTBEpPTOEs H T. n.].hﬂuﬁma YyieH N0CAeOBATENLHOCTH ¢ HOMEDOM 7,
HIW, KAK TOBOPHAT, M- wien nociedosamenbrocmu, 0G03HAYAIOT a,.
Camy mochenosaTenbHoCThs Oyaem ofosEauats rar: (a,).

B paceMoTpeHHBIX ODAMEDPAX MBI HEMeTH Jen0 ¢ [ocjeJOBATETL-
HOCTAME, cOOeprcalliiMy DecKOHSYHO MHOMO YieHoB. Taxkme mocnenoBa-
TENLHOCTH HAGLIBAKTCA OeCKOHETHBLMUL.

BaMeTHM, 4TO NOCHEJOBATENRHOCTH MOMKET COAeDHATh KDOHEWUHOE
qHCA0 YaAenoB. B TAKOM cayuae eé HaskBalT Kodewnol, Hanpuwmep,
KOHEYHON ABISETCA MOCASIOBATENLHOCTE TBVIHAUHEIEX YHCEN

10; 11; 12; 13; ... ; 98; 99.

Yrobhl 34T4TH HOCHSNOBATENBHOCTE, HYIKHO VKA3AThE cnocol, moaso-
AU HaifiTi 4wied OOCAeN0BATENRHOCTH ¢ JIOOLKIM HOMEpPOM.

Yaero NOCHeNOBATENBHOCTL 3AJAAI0T ¢ DOMOILI0 (POPMYAb. n-20
yaena nocaedesamensnocmuy. Hanpumep, mochejoBaTE&IBHOCTE IOIO-
IMHTETLHEIK HBTHBIX YMCEN MOJEHO 3amarts dopMmynoit a, = Zn, nocne-

AOBATENLHOCTE MPABMABHLIX Apobeli ¢ upcauTenem, pasamM 1, — dop-
Mymnoi b, = ﬁ
IIpuseném ApyrEe OPUMEpLI.

Mpumep 1. Iyers nocnegoparensiocTs angana Gopmymoil
2
Yo = n"— 3n.

Iogcrasnaa sMecTo n HarypaneHme unmcna 1, 2, 3, 4, 5 » 7. 1.,
MOAYIaeM

HI m_2| y2=_2; y“=ﬂ1 y4=4; yﬁ- 10| wan W
PHCEMRWHBHEHH:H nocAeADBATENLHOCTE HATHHASTCH TAK:
-2: =2: 0: 4: 10; ... .

Mpumep 2. [Iycrs nocaeioBaTeLHOCTL 3a0aHa QopMynoi
x, = (-1)" 10.
Bee wieHbl 2T0H NOCHE0BATEALHOCTH € HEYETHBIMH HOMEpPAMH
papasr —10, a ¢ 9érHRME HOMepaM# pasdabl 10:
xz, = -10, x; =10, x; = -10, x, =10, ...

§ 9. ApudMETHUHECKER NPOTPeCCHs
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Honviaend DocleXoBATANEHOCTE
-10; 10; —10; 10; -10; ... .

lMpumep 3. Dopmynoii ¢, = 5 sagaércs ToCHeIOBATENBHOCTS, BCE We-
HE! KOTOpOH paBEBl 5:
5; b: B; 5; b ...

PaceMmoTpuM emé oamme cunocof safanBa nochaegoBaTeabHOocTH. OH
COCTOMT B TOM, YTO YHAILIBAIT €€ MepPBLIl YieH HAH nepBhle HECHO/b-
Ko 4AeH0B B QopMyly, Bapamkanmyln moboll 4ien NocIenoBATENEHO-
CTH, HAYMHEAA ¢ HEKOTOPOI'D, 4Yeped Opefelayuide (OMUH HIH HecHOIL-
®o). Taryo DopMyay HASKBAIOT pexyppenmuol (0T TATHACKOrO CI0Ba
récurrd — BOSBpPaIaThCH), & COOTBETCTBYIOIHI coocod safaENH nocke-
JOBATENLHOCTH — PEKVDDEHTHLIM cOocofon.

IIpuseném OpEMep SajaHHs NOCAENOBATENBHOCTH DPEKYDPEHTHEIM
caocobiom,

Hpumep 4. [lyers (u,) — DocHeloBaATENLHEOCTE, B KOTOPO uy; =1,
ug=1, w,,,=u,+u, ,opa n>2.
Brmmammem nepBbie HECRONBKO €8 4IeHOn:
1, 1, 2, 3, 5, 8, 13, 21, 34, 55, ...

JTa TOCAENOBATENBHOCTs ONHcAHA B pPAGOTAX HTANLAHCKOTD MATE-
marura Jleosapno us Iuaw, masectHOro noj wmenem Jleomapao
DPubonatan (1180—1240). Ynennr sroll nocaefoBATENBHOCTH HA-
IRBADT Yucramu Pulfonaguvu.

YnpaxHenua

560, Bunuiiure nepebie HECKONABRO YAEHOB HOCASHUBATENRHOCTH HATY-
pPaNbHBIX HHCEJ], KPaTHbBIX 3, B3ATHIX B NOPAJKE BOSPACTAHNHA.
Yramure nepeiil, narvwil, gjecarniil, corwdi u A-lf wienm aTolt
noc/IelOBATeILHOCTH.

561, Hasecrao, uro (¢,) — NOCAEAOBATENBHOOTH, BCE TWIEHB KOTOPOi c
HEMETHLIMN HOMepaMu paBHi —1, a ¢ yerEmMu pasEs 0. Brmaoon-
TE IepBLie BOCEMb WieHOB aTol mocneposarenwsocTH, Haltmure ¢,
Ca5r Congr Cagis Cops Cupyy (B — DpoMaBoNbHOE HATYDPANBHOE WHCIOD).

562. Ilyers (a,) — nocaeJoBATENLHOCTE KBAAPATOR HATYDATBHBIX WH-
cen. Bemumure nepsbie jecarh wieHon aToil nocneoBaTENLHOCTH,
Haiimure ag, a,. a,.

563. Kaxoll "wieH nocHeloBATENLHOCTH 4, Gy Gy . !

a) CACAYET 3a WAPHOM dgg, Gggge @0 Gy e By 4 g0 Byl
6) mpemIecTBYET HNEHY @1y, Gygoe Ry pe Sy by Byn?

364. Iepeyncrure ynensl nocaegosaTeabHocTH (X,), KOTOpPhIE PACHOMND-
MEHB MEHLY:

B) Xy B Xpps  O) X, M X, 4 B) X, HMXE D)X, M X,

46 ApubMeTUHEoKan 1 reOMETPWNECKAR NPOrPeccui
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565.

566.

HalijjuTe HepBEie MeCcTh WIRHOB NOCHSNOBATENLHOCTH, 3ANAHHOR
hOpMYIOH 1-TO SIeHA:

a) x,=2n-1; r)x, =(-1)"""-2

6) x, = n* + 1; n) x,=2""%

B) X, ==17i e) x, = 0,5 - 4",

MNocieaosarensaoets (b,) aagama Gopmymnoi b, = 2n” + 3n. Haii-

nure;
a) b;; 6) byys B) by

B67. locrenosarensnocts (a,) sagana dopuynoi a, = n' - n-— 20,

Viyamure HOMEpd OTPHOATeNLHLIX 4YJIeHOB DOCTeJOBATENLHOCTH H
BEITHUIHTE TH "IIfHBI.

568. BriupeanTe BTOPOMH, TpeTHil, YeTREDTHI M DATRIH YASHBl I10CAS10"

569.

a70.

n

571.

BATeNLHOCTH (b)), ecIW WaBecTHO, WTO

A) nepBeiE wnes pasen 10, & Hasawd coegynpil Ba 3 Oossore
npegeAymero, T.e. b, =10 m b, ., =b, + 3;

6) mepeerid waen pasen 40, a waRged cregyONHE pABeH TPeEBIAY-

memy, genéuHoMy Ha 2, r.e. by=40m b, = 5

BuinHoiaTe [epssle NATH YIeHOB TOCHedoBaTenbHOCTH (d,), ecmm:
a)a; =1, a;,;=a,+1;

6) a, = 1000, a,,, = 0,1a,;

B) a, = 16, a,, , = -0,5a;

- p—
Ma =3 a,. ,=4a,.

BrinuniaTe Nepsble YeThipe wieHa nocaefopaTensHocTH (b)), ecan:
a) by="5,b,,,=0b,+5; 6) by=5, b,.,=b, 5.

Haligure Dapy DONCHHTENLHRIX THCEN X H If, YEOBISTBODHIOIINK
ypaEHeEE®D ¥ + y” = 45, ecIm M3BECTHO, 49TO Yy BABOE GOJBIIE X.

B72. Pemmre ypanHeanoe:

a) 4x' + 4x* - 15 = 0; 6) 22— ¥ - 36 =0.

373, Pemmme HepaBOHCTBO!

a) x*+x — 42 = 0; 8) (x +11)(x + 4)(x — 1) = 0.

574. llpegeraspre BHpa)KeHHe B BHAE CTENEHH ¢ OCHOBAHHeM 3 M HaWl-

auTe ero sHAMEHHE:
(~a8y

a) 81 3% 6) ~—

; B) 97°- [é]"n; r) (-37%)%- 272,

§ 9. Apndmernyeckan Nporpeccus
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25. Onpepenenue apudpmMeTUHECKOn
nporpeccun. PopmMmyna n-ro yneHa
apudpmMmeTUHeckom nporpeccum

PacemoTpaM DocHefOBATENBHOCTLE HATYPANBHBIX YHCE], KOTODEIE
npe genesun @A 4 mawT B ocratrke 1:
1; B;9; 13; 17; 21; ... .
Kamawiit eé yneH, HEUHHAS O BTOPOTrO, HONVMAETCH ODpHGABIEHHEM

K npeasliviieMy 4iaeHEy amena 4. 9T DOCTeI0BATENLHOCTL SBISSTCA
npaMepoM apugdmemuneckol npozpeccuu.

1
Onpepnenenve. ApadmeTnueckoll nporpeccHEell HAFBIBAETCHA l

HOCAeA0BATENLHOCTD, RAMARI WIeH KOTOPOi, HaTWHAN CO BTO-
poTO, pABEH NPEARIIVINEMY 4YNeHY, CJOMEeHHOMY ¢ OJHHM H
TEM e YHCIOM.

|
e ——————

Huaue rosopa, nocaegoBaTENbHOCTH (4,) — apmbMeTuyeckana mpo-
TpeccHs, ecHH JUIA Johoro HATYPANBHONG 7 BLITONHASTCH VCIOBHE
@, =0, 'd'
roe d — HEKOTOpoe YHoao,
Hia onpepenenus apudmeTHHeckoll IpOTPeccHH Caeiyver, 4To pas-

HOCTE MermAy JrbbiM ef YWieHoM, HAYHHAR C0 HETOPOra, W IIPeNhlIVIINm
yjiesoM pasHa d, T, e. npy moboM HATYPAIBHOM 1 BEDHO PABEHCTEO

e d.
Yucno d HAIKIBAWT PAIHOCMBI0 GPUPMEMUNECKON NPOZPECCUU.
Yrobe! 3agaTe apmdMeTHUECKYI0 NpPOrpeccHm, IoCTATOTHO YEAIaTE
ef ODepBRIA wied H pasHEoCTh. IIpuBenéM ODpEMepbl.
Eem a, =1 m d =1, To noayunyM SpHgMeTHNECKYIO NPOTDECCHIO
1: 2: 3; 4: 55 oy
YNeHEl KOTOpPOH — HOCHefOBATENBHLIE HATYVPAJILHEIE THCJIA.
Eemn a, = 1 v d = 2, To nonyuuM epHOMETHYECKYVIO HPOrPEccHIO
@ 8 T us
KOTOPAR SIBAAETCH NOCHeNOBATENRHOCTRI MONOEHTENLHEIX HEUETHRIX

HHCem.
Benw a; = —2 B d = -2, 10 NoayuEM apHpMeTHYECKYI TDOTPECCHID

—2; —4; —6; —8§; -10; ...,
HOTOPAEA ABIAETCH MOCHNENOBATENBHOCTRI) OTPHIATENhHBIX HETHRIX TTHCET.
Ecaun a, =T u d =0, 70 umeeMm apupMeTHIECKYD ODOTDECOHIO

T TiiTs e T8 e
BCEe HAeHbLl KOTOPOH paBHbl mesny coboif,

EEERL] ApudMmeTyeckas M reoMeTpluyeckan Nparpeccum



3Has NepBRH uneH M PasHOCTL apu(pMEeTHYecKoil TPOrpeccHu, MOMK-
HO HANTH AI000H e8 WieH, BRIMHCAHA NOCTEl0BATENEHO BTOPOH, TPeTHit,
UeTBEPTEIN 0 T. 1. 9neHkl. OoEARKO IO HAXOM(NEHMS YIEHA TDOTDECCHN
¢ GompmIMM HoOMepoM TaxoH cnocob meyaoben. [locrapaeMes OTHICKATE
coocof, Tpedymouil MeHBIIEH BEIMHCAHTEILHON padors,
Ilo onpegeneEH0 ApHGMETHYECKON NPOrPeccHi
a-'_g = ﬂ1 +* d*
ag;=a; +d=(a, +d)+d=a; +2d,
ag=a;+d=(a, +2d)+d=a, + 3d,
a;,=a,+d={(a, +3d)+d=a, +4d.
Towro Tak e HaXOZHM, WTo 4z = 4, + bd, u BooOue, yrTobsl Hall-
™ a,, HyXHO K @, opabasuts (n- 1)d, 1. e.
a,=a, +d(n— 1)
Mul pony4asan Gopmysy n-20 Liena apudmemuyeckol npozpeccuu.

Mpueesév OpEaMepsl pelIeHHs 3alad ¢ HCOONLEOBAHHEM 3TOH dop-
MV JIEL

IIpumep 1. [locnegoparensroeTts (c,) — apubMerndeckan nporpeccus,
B woropo#t ¢, = 0,62 n d = 0,24, Haftném naragecarait wien srol
OTROTPeccHH,

P HMmeem c;p = 0,62 + 0,24 - (50 — 1) = 12,38, <

Mpumep 2. Bugcaum, sapnxerca gy gwcno —122 gnesom apadmers-

4ecHOH nDporpeccéEn (x.):
23; 17.2: 11.4; 5,65 s
P B pansoil apmdmermueckoin nporpecenm ¥, =23 n d=x, — ¥, =
= 17,2 - 28 = —5,8. Banumem (opMyay N-TO 9ICHA TPOrPECCHH:
x,=23-58 (n— 1), 1. e. x, = 28,8 — 5,8n.
Hueno —122 aansercs gnesom apudmerngeckoil nporpeceus (x,.),
BOAM CYIHIECTBYET TAKOE HATYVDANLHOE 49MCI0 M, NPH KOTOPOM 3RA-
geHHe BhIpaygeHws 28,8 — §,Bn passo —-122,
Pemium ypasaenne
28,8 — 5,8n = —122,

9,8n = 150,8, n = 26.

BpaunTr, waeno —122 ageamerca 26-M urenom gansoil apudmerTH-
qecKoil nporpeceumn. <

Ormeram BasiHOP CBOHCTBO apH(pMeTHUECKONR TpPOrpecenn:

KEKABIH WieH apa@MeTHiYeckoil nporpeccis, HAYHEAH €O BTO-
poro, pased cpejHemy apudmeTnUecKoMY UpeALIAYINEro H
uumwmmaru UIeHOR,

& 9. ApuwdmMeTHHeckan TpOrpececun
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=

HeiicTenTens O, £CAN NOCNEIOBATENEHOCTE (a,) SBEIAETCH apRdMe-
THueCKOl nporpeccemef, ToO
A, <, ;=@ 1—d, T €
Euh = 'ﬂ‘n— 1 T ﬂ'n-‘- 1r
Uy Tl
@, = O

Bepro u ofparHOoe yTBEpMKASHNE:

JFS T S N T A NS - S T - g
: eCJIH B NOCACAOBATENBHOCTH (@,) KaM(IBll uiaeH, HAMHAHAA €O :
| BTOpPOTO, paBeH cpejHeMy ApHOMeTHHeCcKOMY ONpeihLIyinero u |
| OOCAenYIOm{ero WiesoB, TO T4 HOCHeJOBATENLHOCTH ABJSeTcAa !
| aprdMeTHYecKoi npor-peccnﬂit :
L9

S S R U —— . L = e ——

deficTBETENLHO, M3 DABEHCTBA
|
a,=——7p—, e n = 2,
cnegyer, 4ro
2a'r|='ﬂ|'.|—l + By 5 10
Q= @y =y q — Ay,

A HT0 OZHAUAET, UTO PAZHOCTE MEMAY MOCHELAVIOUIHM ¥ IIpPegsy-
MUM YIeHaAMH DochejfopartensrocTH (4,) ocTaABTCH NOCTOSHHOM.
SHAYHT, NOCHAefOoBATENLHOCTE (a,) — apadMeTrHveckas Hporpec-
CcHA.

BaMernM, gro GopMyay n-ro wieHa apadaMernyecroll nporpecenn
a; + d(n— 1) Moxno aanucaThk MHAYE:

a, =dn + (a, — d).
Orewas ACHO, YTO

- = - = P —— -

noban apndmmm nporpeccud MoMxeT GuTh sajans gop-
Mymoi BHaa
a,=kn +b,

rae & B b — HekoTOpEle HHCAA.

=

| U S ———— R e ——— - -

Bepao m obpaTHoe:
nocnefoBaATENLEOCTE (@), sagapBas QOPMYI0lE BRI
a,=kn+b,
rae k W b — Hegoropule uHcAa, ABARerTcH apudmermyeckoi
nporpeccHsii,

e p - o - o e — e

o e -y

ApndMmeETMHEOKRS W TROMETRMMECKAR NPOrPeccin



® [leificraurensro, Hafigém pasHoeTs (n + 1)-ro m n-ro ujeHoR NO-
caenosaTenbHOCTH (a,):
a,,y—a,=k(n+1)+b-(kn+b)=
=kn+k+b—kn—-b=~FL
dEaupT, OpHE A0HOM I CHPABSIIHBO DABEHCTEG
a,,,=a,+k,
i, 00 oOpejefeHEHI0, OocHefoBATEIbRHOCTL (d,) Anaserca apud-

uergrecxaﬁ IPOrpeccHei, IPHYEM PASHOCTH aroit NpPOrpeccHi PABAA
k.

fnpmeuuz

575. BunnmuTre nepesie NATH uaeHos apudiMeruyeckoll DporpeccHn
(z,), econ:
a) a; =10, d=4; B) a, = 1,7, d = -0,2;
ﬁ} al = au- d L _1[}; I'} ﬂ-l L _3,5, d == ﬂ,ﬁ.

976, HocnegoraTensroeTs (b)) — apudMeTHYECKAS TPOTPECCHA, Tep-
— Buiii umes worvopoit pasen b;, a pasHoctTs pasxa d. Buipaswre ue-

pes b, u d:
a) b B) bagyi a) by s
6) bygs r) by; e) by,
577, Tlocreposarensnocrs (c,) — apudmernyecxan nporpeccus. Haii-
HHATE:

a) ¢5, ecay ¢; = 20 u d = 3;
6) ¢4, eenm ¢; = 5,8 1 d =—-1,5.

578. Tlocneporarensuoers (a, ) — apudgmeruyeckas nporpeccus. Haii-
JATES
a) day;, ecant @, =—-3 u d=10,T;

B) 2, ecnn g, =18 ® d=-0,6.

579, Haitnare gecatsili m n-if wieHsl apHipMeTHUecKOH Oporpeccun:

a) 33 —15 o 6) 2,3: 1; ... .

580. Halinnre ApajlaTe TpeTHil W 7n-ii 9aeHnl apHdMeTHYecKoil npor-
PeCcCHHE:
a) —8: —0,5; .. 3 1 [

581. Teno B nepsyx CEKyHIY OBMMGEHHS Opoummno 7 M, 8 38 RAMAYIO

CAEAVIOMIYI0 ceKyHAY — Ha 3 m OGoasme, YeM 3aa OpeALAyIOyiO.
Kakxoe paccTosHEHE TeAo NPOILIO 38 BOCBMYI CORYHIY?

582, Iloean, oTolLA OT CTAHIMK, PANHOMEDPHO VBENHYMBAZ CKOPOCTL HA
50 m B munyry. Kaxosa 6mina crOpocTh TOE3fla B KOHIE IBaIILA-
ToH MHHYTHIT

§ 9. ApuMETHHECKER NPOrpecous
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583. (Taa pabomui 8 napax,) Ha cropore OA A

H87.

H88.

yria AOB or ero BeplUiMikl OTJ0MEHS Aj
pABHBIE OTPEAKM M 4Yepe3d HX KOHI A,
OpOBeAeHEl NAPANICALHEIE NPAMEE AN
(pme. 75). Jnuna orpeaka A B, panHa A

1,5 em. Hefigure jumny orpeaka:
a) AB; G) ApB.

1) Obecyawre, xakoe HIBECTHOE BAM B3 Puc. 75

EYpPca FeoMeTpHH CBOMHCTBO HADO HC-

OOJBEIOBATE A5 DEMeHns JATATH.

2) PacnpemennTe, KTO BRINOJAHAEST JajanHe a), a KTo — sagaswre 0),
# BBEIIOTHATE HX.

3) llpoeepeTe ApYT ¥ Apyra, NPABMILHC JH BHIOJHEHO 3AJAHHE,
H HCOPABETE OITHOHH, eciM OHH JONVIISeHH.

Haiiaure pmepeetil aned apudmeradecxod nporpecenn (x,), ecun
HABECTHO, 9T0!

a) x5, =128, d = 4; B) x,, = 36, d = -8;

0) x,;,=—208, d = -T; r) x;, =1, d=-38.

Haitaure pasEoeTs apudMerHdeckol nporpecenn (¥,.), B KOTOpoii;
a) y, = 10, g, = 22; B) y, =16, y, = -1;

6) y; = 28, y,, = —21; r oy =22, yy=—4

HocneposarensroeTs (c,) — apudmernvueckas mporpeccus, Hadi-
aHTe:

a) ¢;, echH ¢35 = 26 m d =0,T;

6) d, ecam ¢, = —10 n ¢ = 1,2,

Memcay gmenami 5 o 1 seTasnTe cem: TARHX THCEN, YTOOEL OHH
BMECTE € AAHHRIMH 4HCIaMB 00pasoBann apudMeTHiecKyn opo-
TPECCHD.

(Sadava-uccaedosanue.) Moryr au spean 20 w 35 Owrs gnemamm
apHpMeTHIECKOH NPOTpeccuH, Nepsuii 4Yien KoTopoR pasen 12 n
PAZHOCTE He pasBHa 1.

1) Hpemnomoxus, aTo uncna 20 w 35 gprawTes UIeHAMH apHEg-
METHYECKOH [pOrpececHH, BLIPAIKMTES KAMIOS W3 HUX 4eped d, n

HIH m, rAe d — paifooTh NPorpeccHd, f1 — HOMED 4ieHa, pas-
-1
foro 20, m — powmep wnena, papscro 4b. HoxasaTre, wmo %=%

2) Honaras, wro n — 1 =8k n m — 1 = 23k, rome ke N, seipasute
m 1 n gepes k. Obcyaure, xax, snbpas saadenue B, Gonsmee 1,
MOMHD [ONVYHTH APHPMETHYSCKYIO TPOTPECCHIO, YAOBIETBOPHID-
MV VeIoBMW aafgaun. Beinmonawre meobXoIHMEIE BhIYHCITEHS,
3) ObsaceEuTe, nouemMy s3HaueHEHe § = 1 DPHBOZHT K OPOTHBOPETHIO
¢ VeIOBHEM JANATH.

159 AputhMBTHYECKAS W TEOMBTPHYECKaR NPOTPeccum



589, Halifure nepssil 41ei W pasHOCThH ApHMeTHUecKoll Oporpeccun
(c,), ecam:

a) ¢ = 2T, cyy = 60; 6) ¢ = 0, ¢y =92,

590. HaiijnTe nepsmni 4ieH # pasdocTh apH(MeTHHecKoll NporpeccHH
(x,), eemm x5 = -7 B X, = 55.

591. CopepauT am apudmerudecras nporpecena 2; 9; .. gwueno:
&) 156; G6) 2957

592, [lana apudmMersyeckan tporpeccus (a,), v sotopoil a; =32 u
d=-1,5. Hannerca 1u wienom aroil nporpeccHn 4neno: a) 0; 6) —287

593. B apudmernueckoii nporpecenn (x,) nepswiil umen pasen 8,7, a
pagdoeTs pasaa —0,3. Jloa wakpx 4ieHOB NPOrpeccuH BRIIOJIHA-
eTeA Venonue:

a) x, 2 0; 6) x,<0?
594. Hajiqgume HOMEpa OTPHIATENRHLIX HJEHOB apEQMeTHYMecKOol Opo-
rpecenn —20,3; —18,7; ... . Hemy pasen meperil HOMOMHTEALHLIN

WIeH 3TOH mporpeccun?

595. [loxamure, aro ecam umena g, b, ¢ ABASOTCA NOCTEAOBATENLHE
M GieraMi apadMeTHyecKoll TpPorpeccui, TO YHeaa a’ + ab + b,

a® + ae+ ¢ 1 b+ be + ¢ Taxke SBASIOTCH NOCTENOBATENLHEIMM
YieHaMs HexoTopoll apradiMeTHdecKol OpPOTpeccHH,

596.| Masectno, wro uncaa a°, b, ¢’ — nocaegosarensable GieHsl apudg-

1 i I
merideckoft mporpeccun. Jlokaxare, UTO WHCAE ;o — o =

TAKIRe ABAMITCA HNOCHASA0BATESLHLIMA WIieHaAMN Hexoropoil apud-
MerHueckoll mporpeccun.

597, Aunngerca nu apudMeTHHECKOR HPOrpeccHed IOCHeA0OBATENEHOCTE
(a,), sananEas GopMyNoH:
a) a,=3n+1; B) a,=n+4; n) a, =-0,6n + 1;
b . - . -
ﬁ] EE" = 0= — h ) a, A 2) a, 6n?
Eenn mocaeapBaTenLHOOT: — aApRdMeTHIecKAR Dporpeccus, Haif-
JIMTE eE TMEepRLIH WIeH B PAIHOCTH.

898, [oxaskure, 4To DOCHEAOBATENLHOCTE CYMM BHYTPEHHHX YITIOB Tpe-
VrOABHHKAL, BEOVKIONO Y9eThpPEXYIoNbEHKA, BRIOVKIOTO DTATH-
yronbEHKa | T. [. ABASeTcH apHdMeTHvecHoll mporpeccued. Yemy
paBHa € paaHOCTE!

3x+y-=
99, Pempre cuereMy VpaBHEHWH ': 'i'; 2
x* -y =-12.

§ 9, ApudmeTuueckas NPoOrpeccus
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600). Peiunte ypasHeHHE:

a) x* +4x* - 32x = 0; 6) x* — 10x* + 4x— 40 = 0.
601. Penmire nepasescTRO:
a) (2x— 1)(x + 8) = 0; 6) (33 - x)(16+ 2x) = 0.
1602, Halinure sna4YenHe BRIDAIKEHHA
-8, 45
a) 1257 - 25% B) s

-3
6) 0,0001 - (10%* - (0.1y% 1) 0%~ (] - 81t

26. @opmyna cymMMbi NEpPBbIX 7. 4SIEHOB
apudmMmeTMHecKom nporpeccumn

Iyers rpefyercs HafiTE cyMMY NePBHIX CTA HATYDANBHEIX YHCEN,
[oxaxdesm, KAK MOMKHO PEIINTE 3Ty SAfA4Y, He BLMOJHAS Hemocpesn-
CTBEHHOTD CIHIOMEHHA Yucem.

OfosrauTnM HCKOMYH CYMMY 4Wepes S B SandmeM eé IBAMKIL, Dac-
TOOJ0KHE B OEDBOM CJyHae CIATAEMEIE B NOPAJKEe BO3IpacTaHWH, a BO
BTOPOM — B NopALKe yOmBamms:

S=1 4+ 2+ 3 + ..+ 98 + 99 + 100,
S=1004+99 +98+ ...+ 3 + 2 + 1,

Kaxxnas napa umees, DACIMONOMKEHHLIX APYr 1004 APYroM, aaér B
cymme 101, Beero maxux map 100. Tlosromy, cromus paseHCTBA I10-
HIeHHO, TOJYTHM

28 =101 - 100,

S§= "1 = 5050.

Hrax,
1+243+ .. +99+ 100 =5050.

C paccmorTpesnofl safavell CBASAHA HMCTOPHSA, KOTOPVE) DACCKAILIBA-
107 00 wasecTHOM Hemenxom MaremaTEke Kapne Iayece. Korpa yumrens
TPEATOHCHI VUeHHKAM TPeTHer0 KIRcea CJO0MHTE Bee unena ot 1 go 100
BRIAKMHTENBHD, PACCYNTHIBAA NPH 3TOM HAAOATO 3aHaTh ux paboToi,
MANEHEEEH Kapa MoMeMTANEHO TOJOMEN ¢ roToBeM oTReTonM. Boamon-
HO, OH JAMeTI, ¥To Kakaada us cymm 1+ 100, 2 + 99, 3 + 98, ..
pasue 101, a raxax cyvmm 50,

C noMomnio paccyAeHEHR, AHAJNOIMYHEIX TEM, KOTOPHE MLl po-
BEJIH [PH BEMHCASHAH CYMMb UePBHIX CTA HATYPAABHBIX YHCEN,
MOMHO HANTH CYMMY NepBLIX n wieHoB mobo# apudmeruyeckoil npo-
rpecens,

154 m ApudDMETHHECKES M TEOMETRMYECKaS NPOTPecCcun



OBoarauuM CYMMY OepBLIX f 4/eHoB apudMeTHIecKod IPOTPeccHN
(a,) @epes S, N 3anuineM aTy CYyMMY ABAHUIL, PACHOJIOICHE B IEpBOM
coyHae ClargeMhie B NOPANKE BOSPACTAHHS X HOMEPOB, & BO BTOPOM
cly4ae B NOPAAKEe VOLRIBAHMA:

8 =4+ a;, + a3 + ag +.. ta,_,ta, (1)
S . =a,+‘a; +a, g+a; 3+t ag T8 (2)

CyMMa Ka¥A0H NAPE WIEHOE TPOIpPeccHH, PacHONOMKEeHHBIX APYT

oo Zpyrom, pasHa a, + a,. HefcTRATenbHo,
a+a,_ =(a, +d)y+(a,—d)=a; +a,
aﬂ+ﬂﬂ_z={ﬂa+d}+{ﬂn 1—d}=ﬂ2+ﬂ.u_1=ﬂ1+ﬂn,
a,+a, ys=(agt+dy+(a,.s—d)=ay+a,..=8; %+ a,

7 i O
Yueno tagux nap paseo n. [lostomy, ciA0Mus NOYIeHHO PDABEHUTEA

(1) u (2), Domy=aum
28, = (a; + a,)n.
Pasnenns ofe gacTi mociaegnere paBeHeTEa Ha 2, HOAYYEM gopmy-
AY CYMMbL NEPEBLX N HALMOE APUBMeMUNEeCKol npozpeccuu:
(o + iy, hn
i (1)
Bamernm, 4T0 eCAM 3aflaHLl TEPBEIT wieH ¥ PAsHOCTE ApHEpMeTHHe-
CKDif OPOTPECCHH, TO YAOOHD MONLIOBATRCA (POPMYIOH CyMMbl, [Hpej-
cragrennoit B japyrom Buge. Ilogerasus B dopMyny (1) smecro a, BbI-
pasgenne a; + din — 1), momyaum
tay Fd(n—1
S, = (o +ay b (n ]J"‘

2iy + din—1)
N

IIpHBenéM NpPHMEph! BEIMHCIEHWS CYMMLI Y1E€HOB apHiMeTHYeCKOH
OpOTPescH.

S (I1)

Hpumep 1. Hafinésm cyMMy nepsniX TPHINATH YIEHOB apu(mernye:
cioit mporpeccun 4; 5,5; .. .

p B nasmolt apudiMermuecxoii mporpeccus a, =4, d = 1,5,
TpuanarTwii 4ieH OporpeccHHE Hafinesm no dopsyie n-ro 4iesHa:
a =4+ 1,6 - 20 =47,5.

Tenepsh BHYHCIHM CYMMY NepPBEIX TPHALATH H4IeHOB, BOCIOIBAO-
paBMACE Qopmynoi (I):

4 4 475) - 30
Sy =10V 0 172,5,

& 9. Apnchmeruyieckan nporpeccus
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Eerm ans pemnenma paceMoTpeHHol 5ajaus BOCHOABIOBATHCH frop-
mymaoii (II), To sermcreEnsa GyAyT BLICAAIETH TAK:

2:4+15-29
Syp=——75—-30=T72,5. <4
Ipumep 2. Hafigém cyMMy Nepssix COpOEa YISHOB NOMJIeA0BATEbLHO-
oria (a,), sapanRoi dopmyaoit a, = 5n— 4.
P TlocneposarensrocTs (a,) srusercs apmpMermueckoil mporpeccneit,
TAK KaK OHo aagaHa dopMyacil suna
a,=kn+b, tme k=5mb=-4,
Hailném nepsrdi B COpoKOBOM 4ielbl 310 apudmermueckoli npo-
IPecCun:
a,=5-1-4=1, a,;, =540 - 4= 196.
Teneps no dopmyme (1) pevrcaEM S0

{14 196) - 40

5 = 3940, <

Sg =
Hpumep 3. Haitném cyMMy Boex HATYVDATBHLIX YHCeN, KPATHRIX Iec-
TH H He Nperocxoaamuax 250,

P Harypanbebie yMeaa, kpar#sie mectn, ofpasymor apudmerHue-

CHYI0 TPOTPeccHI0, KOTODYVH MOMHO 3agark dopmynoid a, = 6n.
Yrobr BEIACHUTE, CHONLKO 4IEHOR 3TOH IPOTPeCCHH He Ipenoc-

xoasT 250, pemum Hepasedctero 6n < 250, lloagyaum n< 41%.

BrauMT, YHCH0 WISHOB NPOTPECCHHA, CYMMY KOTODBIX HAAO HaiiTh,
papuao 41,
Hmeem

a; =86, a;,; = 6 - 41 = 246,

Sy = L1204 - 5166. <

Mpumep 4. [Iudarop (IV 8. 10 B, 3.) U ero yYEHHKH PACCMATPHBAIN
NOCAe0BATEIBHOCTH, CEASAHHBIE C TEOMETPHUBCHHME (HHIVPAME.
[MogeunuThiBas 4HCN0 KPYMKOB B TPOYIONBHHKAX, KBAADATAX, NH-
THYTIOOLHRKAX (pac. TH), oEN DOayuAIdH:

KAPN TAYCC (1777—1855) — HeMBUEWA MATEMATHE, 3CTPO-
HOM, Tecgeanct, duavk. Bupawouwweca maremaTwyeckwe
CNOCOBHOCTA NPOSBAI B paHHEM AeTeTee. Ero MHOroYncneH-
Hhie ueconenosariA B obnacTn anreGpul, TEOPHK YMCEN, reo-
METRUA W MEaTEMETUIBCKDID aHann3a OKazany aHavynuTensHoe
BAMAHWE HA PA3RUTHE TEOPSTHHECKOR W NPUKNAAHOR Mmate-
METUEW, BCTROHOMWK, MECoe3nn, Guanke,

- m ApUBMETHUECKAS W FEOMETPUNBOKES NPOrPecoun




.A&A&

oG Gy

Puc, 76

— HOCHeAOBATENBROCTS (a,) TPeyrONbBHBIN HHCen
1, 3, 6, 10, 15, ..:

— O0CNefoBATeNRHOCTE (B)) KBAAPATHEIN 4HeEN
1, 4, 9, 16, 25, ..

— HOCNEA0BATENBLHOCTL (¢,) DATHYTOJLHEIX HHCEN
1, 5, 12, 22, 385, ...

BananguM HAKAYID W3 ITHX nocaggoBaTensHocTell QopMyoil
n-ro GIeHd.

JAMODAHT (lll B.) — ApesHerpedsckmn MaremaTik us Anex-
cangpun. B ero «ApudmeTvikes manoxeds Havana anrebpel,
PEWSH PR 33034, CEOOALUMXCA K HEONPEARNEHHLIM YIEaBHE-
HUAM Pa3nuUHble cTenaqeR. Teopus AMogEaHTOBRLX YRAEHE-
HHA W TeopHs OWOhEaHTOBRLY NPUMENUXEHWE — TaKk HA3BaHb
fBa Honsvx pasnena cospemMerHof Teopun Yucen. Ero tpy-
Osl oxkazany BoNLLOE BNIMAHWE HA PA3BNTUE MATEMATHKW.

§ 9. Apupmartuyecran nporpeccun
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P [locnenosarensrocts (a,) Tpeyroasunix 4MCEn MOTYHASTCH H3 TO-
CAEqOBATENLHOCTH HATYpAnLAEY gncen 1, 2, 3, ... , 1. e. H3 apad-
METHUSCKOW NMpOorpeccHi, B KOTOPOH nepssiii wien ¥ pasHOCTs pas-
HEl 1, cnefpyiomngEm obpasom:

a, =1, a,=1+2,a,=1+ 2+ 3,
¢, =1+2+3+..+n.
drnunT,

HocnepgonarensioeTs (b)) KBAAPATHLIX YHCET AHAJOIHYHLIM CHOCO-
boM moAVHAETCHA H3 OOCAEA0BATENBHOCTH HedYeTHRIX 4mcen 1, 3,
Sy we s T. €, W3 apudMeTHHecKoll nporpeccHH, NEPBH WAeH KOTO-
poit pasen 1 ® passocTs pasHa 2:
by=1,b,=1+8, by=1+3 + 5,
by=14+3+b6+ ..+ 2n~1.
CregoBarensno,

1+ 2&n~-1 @

bn-‘z—ﬂu b"_:n ]

Mbi opuman k dopmyne, oUeBRARON A0S NOCASNOBATEILHOCTH
KBAAPATHBIX HMOEN,

MocnenoBarensioeTs (¢,) DATHYTOALELIX YMHCEN TAKHM e COOCO-
GoM MOMHO NOAYHUMTE U3 apudmernueckoH nporpecceun 1, 4,
Ty - » B KoTOpolt nepswiit unen pasen 1 u pasnocrs pasHa 3:

e, =1 4+ T+ oo+ (1 + 8(n—=1))

SuaunT,
1414 83n-1) dn-1

Cy —2—‘?1.. c, 5 mn.

<4

YnpaxHeHua

603. Hafianre cyMMy HepBhIX mecrTHgecsaTH u€menos apudmeruuecroi
nporpecenn (a,), ecan:

a) a, = 3, ag, = 57; 6) @, = -10,5, ag, = 51,5.

B04. Hafigure cyMMy Hepshlx BOCEMH YJeHOB apHdmerwuecroil opo-
TPECCH:
a) —23; —20; ... : 6) 14,2 9.6; ...

605, Barumenwre cyMMy TEPBRIX JeBATH HJAEHOB apH(pMEeTHYeCKOH Opo-
rpeceun (b)), ecrnH:

a) by =17, d = 6; 6) by, = 6,4, d = 0,8.

ApupMETHYECKAER W TEOMETPUYECKAR Nporpaccun
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606.

610.

611.

612,

G13.

614,

615.

HailgwTe cyMMy DepBRIX OATHIECHTH, CTA, N WIEHOB NOCAEA0BA-
TEJLHOCTH (X, ), ecim:

a) x.=4n + 2; B)x,=n—4;
6) x,=2n + 3; r} x,=3n- 1.

ApnibmerHdeckas nporpeccud aanana dopMmyncid e, = dn + 2.

Hafigpre cyMmMy DepRBIX:
&) OBAIIATH €€ “IeHOn; 0) OATHANIATI C@ YWICHOE.

Haitnare:

a) cymmy 2+ 4+ 6+ ...+ 2n, cIAraeMEIME KOTODOH ABIAIOTCH
BCe YdTHLIe HATYpAXbHLIe dmena ot 2 mo 2n;

6) cymmy 1+ 345+ .. +(2n - 1), cnaraeMBIMH KOTOpOH SBIA-
TeH BCE HedeTHBIe HATYpambHEE uwucena or 1 mo 2n — 1.

Hafigure cymmy;

f) BCEXK HAETYPANBERIX 4HCeN, He npeBocxoaammx 150;

0) Beex HATYpAAbRHEX wucen or 20 xo 120 armovHTeNLHO;

B) BCeX HATYPAJNLHEIX 9Hcesd, KpaTHEbix 4 m Be npesocxopammx 300;
') BUEX HATYPANLHRIX WHCE], KPDATHEIX 7 W He npesocxogamux 130.

HafignTe cyMMy ©NeHOE ApH{(IMETHUECcHOlH OpOrpeccHM ¢ NaT-
HANUATOMND 10 TPHONATHII BHIOIOUHTENEHD, ECIH OeDBRIH 4IeH [&a-
per 10 w pasHoCThL pasHA 3.

Halignre cyMMy WieHOR apadMeTidecHol nporpeccun ¢ mecToro
oo ABafUAaTh HATEH BRAOYHTENLHO, ecan neppwit gnen pasen 21
H pasHocTs papEa —0.5.

HaiinuTe cyMMy DEpBRIX ABAJUATH WIEHOB SpHDMEruteckoil npo-
rpeccun (c,), ecom c; = 18,5 u ¢,; = —26,5.

Haiipure cyMMy HepBhIX OHETHAAUATH HAEHOE apHpMeTHWMecHOH
oporpeceun (b,), ecnn by = 4,2 n by, = 15,9.

TIpr ceobBojHOM NajJleHHR TENO OPOLLIO B IEPBYID CEKVHIV 5 M, a
B HKAWAVIO caegviomyr ga 10 m 6oasme. Hafigsre royéapy max-
THI, €cOH cBODOAHO Nafalmiee TeNo NOCTHTI0 ef nHa depea 5 c©
nocsie HAUANA TMAJeHHdA,

{Jan paGomm & napax.) Kakoe pacerosdue npoiiner ceobonso ma-
OAIIINEe TeIO:

g) 38 OATVI0 COEVHIV TOCIE HAYAIE NAACHHHE;

6) 4a NATH CeKYHI MOCNAE HAYAMA MATEHHHAT

1) Obcynure, KAKOE HIBECTHOS BAM H3 KYpea (PHIAEH cBOHCTBO HA-
A0 HONOMAE30BATL /A peIIeHNA 3JATAYH.

2) Pacopefenute, KTO BLRIIJIHAST 3uasne a), a KTo — zagaaue §),
H BRINMOJHHTE HX.

3) Ilpoeepere ApPYT ¥ ApyTE, OPABHALHO JH BHIOOITHEHO 3afaHBe,
H HCOPABETE OIMWOKN, eCaH OHH JOTYIIeHBL.

§ 9. ApudbmeTvyeckan nporpeccus
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616, HIaper pacnonosesl » dopMe TPeYrOIBEN-
KA Tak, 4T0 B nepsom paxy 1 map, so Bro-
pom — 2, B TpereeM — 3 ® T. 4. (pue. TT).
Bo eKoNBKO PDAIOB PASMENISHE] IIADEI, SCITH
Mx yueno paspo 120? Cromsro norvpefyer-
CA TWIAPOB, YT0bbl COCTABMTL TPEYTONLHHK
wa 30 panon?

Vkamure sanbolsmee 9ucio YIEHOB apHd-
MeTHYeCcK0il mporpeccHn

e B Vo Puc. 77
CcYMMa KOTopsix He npesocxommt 120.

B18] Vramure mHapboanimee wHeao YJeHos apupMmeraueckoil nporpece
e 17, 14, 11, ..., 0OpH cnoMesan KOTOPLIX OOMYHARTCH OJ0-

MHTETBHOE YHCI0,
619. B apﬁqme'rmmcnaﬁ nporpeccHn a; = 8 m a,; = 12,8, Haiignre
a; "

620, flsnaerca s unenom apudmernteckoi nporpecern 20,7; 18,3; ..
yneso: a) —1,3; 6) —3,37
621. Pemure cHeTEMY ypABHeHMI:
a) {9:2 + 0y = 13, 6) 2"+ * = 20,
3ay = 2 {f —4xt =9,

622, MNoramaure MTPUXOBKOE MHOMRECTBO TOYEK, KOTOpOe 3aiaéT HA KO-
OPAMHATHON NAOCKOCTH CHCTEMa HePABEHCTE

y}.tj,
2y + x < 5.

KoHTpOnbHeIe BONPOCH! ¥ 3aQaHUA

MpueeavTe NPpUMED NOCNEAOBATENEHOCTH, 3afaHHOR:

a) hopmynoit n-ro ynewa; 6) pexyppeHTHoi Gopmynoii.

HaipuTe naTte nNepekix 4IEHOB 3TOW NOCNENoBaTensHOCTH.
Chopmynupyiite onpagengdie apuMeTUHeckon nporpeccum.
Kakpe 4YMCno HasblBanT PAsHOCTLIO aprudMeTUHecKon nporpeccun?
Kak ewipaxaetcA moboi 4ned apudmeTHHecKol NPorpeccuin, Haswm-
Ha8A CO BTOPOro, HEpe3 Npeabayliiin 1 NOCNEAYIOULMA YneH?

3anuwkte GopMynel n-ro YneHa ¥ CyMMe! NEPBLIX 11 YWNeHoB apud-
METUHECKOW NPOrpeccun.

ApudhMETHYECKAR W TEOMETPUYECKAR NPOrpeccun
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FEL] rEOMETPUYECKASI MPOTPECCUS

27. OnpeaeneHne reoMeTpu4Yeckon
nporpeccun. Popmyna n-ro 4neHa
reoMeTpu4ecKkoil nporpeccumu

PaccMOTpHM NOCIEJ0BATEILHOCTD, YWISHAMN KOTOPOH ABIAIOTCH CTE-
OeHd 9pcad 2 ¢ HATYDAThHRIME DORKASATEISMHAR

a. o, 9, oi. od. ab,
gr 2 " 2 + 2 " 2 . 2 § wsE @
Kancasril wier 1ol 00CHeI0BATEILHOCTH, HAYHHAA €O BTOROTG, WO~

AVHIaeTed VMHOMEHHEM TDeNLINYINETD YINeHA Ha 2. 9ra nocleLoBaTEIL:
HOCTE HBIAETCH IIPHMEDOM Ze0Mempuyweckol npospeccuil.

Onpeaenerne. Neomerpnuecroll Oporpecciell HAIRIBAETCH
NOCTe0BATENLHOCTh OTAHYHEIX OT HYAS YHCEN, KAMILIH unen
KOTOpOM, Ba4HHAA €O BTODOrG, pasel NRefbliyIdedy 4SaeHdy,
YMHOKEHHOMY HA OGHO M TO e 4HeNo, ' '

Huaue rosops, OocaefoBaTelnbHOC¢Ts (b,) — reoMeTpRvecKas Opo-
rpeceni, e An8 modoro HATYPANBHOTO N BRINOAHFIOTCS YCIOBUA

b,=0mnb,.,=b,q,
Ilg  — HEROTODOE HHCI0.

Oboauauum, HanpuMmep, depes (b,) NOCAENOBATENILHOCTE HATYPAID-
AR crenegeii umeaa 2. B oarom enyuae gns moboro HATYPAARHOTD 71
pepHEo pasercteo b ., = b_- 2, aneck g = 2.

Ha onpeneneHnd PeoMeTPHIECKOH HPOrpeccHn claenyerT, 4To OTHONIe-

e moboro 8 uieHA, HaAYHHAA o0 BTOPOTO, K OReAnAYINEMY YJeHy
paBHO ¢, T. . NPH TNO0M HATYPEJALHOM 1 BEDHO DABEHCTEBO

2T =g

Queno ¢ HASEBAKT IHOMEHOMEAEM ZEOMEMPUYECKOL npOZpeccull.
flemo, 9T0 SHAMEHATENL TEOMeTPIYecRON TpOrpeccui OTJIHYeH OT Y.

Hrobl 3aIaThE MEOMETPHYECK VIO IIPOTPECCHI0, JOCTATOMHO YKASATH e
MePBREH IHeH B dHAMEeHATENb.

Ilpreegem TpHEMEDhH,

Ecom by = 1 n g = 0,1, To noayuam reoMeTpHHecKyio Nporpeccun

1; 0,1; 0,01: 0,001; 0,0001; .. .
Venoenamm by = -5 w ¢ = 2 3a08eTCH FeOMETPHUECKAR NPOrpeccHs
-5; —10; —20; —40; -80; .. .

& 10. NeomerTpuyeckan NPoOrpeccun
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Ecmm by = 2 m ¢ = —3, 10 HMeeM OpOrpeceHo
2; —6; 18; —5H4: 162;
Ecom by = 8 mw ¢ = 1, T0 NOAyYuM PeoOMETDHYBCKYIO [DOTDECCHIO
8; B; 8: 8 8;

SHaR DepBEI WIeH W 3HAMEHATENb IeOMEeTPHYECKOH nporpeccau,
MOMHO HAHTH DoCHefoBATETILHO BTOPOIl, TperHi B poobmre mwoboll ed
waeH: —

by =byq = (byq)q = by,
by = byq = (byq")q = byq",
by = by = “v"lqa}‘f — ”l'-?"-

Touno rax e maxopum, uro by = b,q°, b, = b,¢° n 1. 1. Boobme,

arobur Hadtvn b, MBl gommcmsr b, ymuomars 1a ¢" ', T. e,
b, =bg" .

Mul nomyaRnan (GopMyiy n-20 YASHA COMEMPUNECKOl NpoZpeccill.
Tpusesén npumepshl pellieHHs a3afayd © HCHOAL3IOBAHMEM 3T0l dop-
MYJTRL

ODpumep 1. B reomerpuueckoit nporpeccun b, = 12,8 »n ¢ = 1.
Haiimém b,.
P Ilo dopmyne n-ro 4ieHA FeoMeTPHYECKON UpOrpeccun

il T
o 1o _ 1 3
b;=1253'[4] 10 45 1&,212 25;'_“ 420 - H]

Mpumep 2. Haftaénm sockMolt wien reoMerpHyeckol nporpeccan (b,),
ecmn b, = 162 n by = 18.

P 3nas nepeuil B TperHit YieHLl FEOMETPHYSCKON HPOrpeccHH, MOME-
no Haifrn eé smamenarens. Tax xax b, = b,q", 10

gt = By 18 1
h 162 8
i 1
Pemus ypapHeHHE q" = HAHAEM, WTO (= -: HAH = —3.

Tarxnam ofipasom, cymecmm ABE NPOrpeccHHd, YAOBIETBODHIOIIHE
VCADBHID 3aJadYH.

1 Poa-gt o

Eomm q = 3, T0 by = byg’ =162+ (3] = =
T 4 ]

1 1 2-3 2
Ecau g =3, 10 by = byg' =162 (3] =—"—=—7.
Bﬂnﬂqﬂ. HMeeT OBa PeIlleHHH.

2 2
by = 357 wmn by =—5=. <

ApUDMETMMECKAR W IEOMETPMUYECKERA NPOrPeccuu
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BrigcHEM, KAk MOMEHO HI0OPASHTh HA HOODAHHATHOH INOCKOCTH

qNenbLi:

g) apupmerHHeckoit mporpeccun 0,55 25 3,50 35 .5 G50 -

6) reomerpuneckoil nporpeccrn 0,5; 15 25 45 .0 b .. .

a) opMyay n-ro YieHs apEdMeTHYECKOd TPOrpeccHN MOMHO 3a-

NUCATE B BHAe 4, = dn + (@, — d). Droit opmynol 3ajadTeA JH-

geitgas (pyEEDEA. Ynens apuidmeraueckoll nporpeccHn Hsobpa-

SHAKTCH HA KOODPOHHATHOH IIJ0CKOCTH TOYKAMH ¢ KOODIWHATAMK

(1: @), (2; a3, (3; @) u T. n., NemammEmMu HA OPAMOR y = kx + [,

rne k=d, |=a, —d.

Ha pucyaxe T8, a mocTpoess! ToukH, wsobpaxamye 8 KOODAHHAT-

HOH MJICCKOCTH NepBLIe IMecTs LieHos apupmermveckoll nporpectun
0,5; 2; 3,5; 5; 6,565 8; ... .

Onn nesxkar #Ha npamoit y = 1,5x — 1 Ha oAMHAKOBOM DACCTOSHHM
APYE OT ZPYIa.
6) DopMyay n-ro LIEHEA reoMeTpHTECKOR OPOrpecciH MOMNHO 3a-

b
mHcaTs B Buje b, =T]-q”. BHAYAT, TEOMETPHHECKY MPOTPECCHED

MOKHO 3amarhk opMyno# Buza y = ca’. DYHERINIO, 3ajaBaeMyo

dopMyaol BHA ¥ = ca’, HASKBAWT nokazamenpnoll WO Ixcno-

Henyuaibholl yuxyuei. Ha ROODAWHATHOR IIOCKOCTH UNeHL

recmeTpHYecKod mporpeccmm (b,) co sHaMenatenem ¢, rie g = a0,

g # 1, naobpasawres rouxamn ¢ abemuceamu 1, 2, 3, .., 1, .,

PACHONIOMEHHBIME HA KpHBoll, aBigomelica rpafHKoM DOKA3A-
h

Tensiol dyakoan y = ca’, roe c=?=. a=idq.

Ha pucynxe 78, 6 nocrpoenst ToukH, usofpasxalonme B KOOpIHHAAT-

HOM MAOCKOCTH NepPBhie OAThH WIEHOB MeoMeTPHYECKOH Hporpeccus
0,5; 1; 2; 4; 8 . .

Ot ToukE uMelT Koopammars (13 0,3), (25 1), (3; 2), (4; 4),

(5; 8) » pacronomensl HA KpuBol, spnsomeiics rpadmrom QyHK-

g It ' Y EE 1 |
bV - i
¥ 1 R
I i1 2 l
BN EPE gl l %
I aaauna R naaaad
A TR o TR
S TIREEIEIE WEEIEERIEY
Fuc. 78

§ 10. Neomerpuyeckan nporpeccua
163



nunr Y = 0,25 - 2%, C sospacranmeM X DACCTONHME MeXIY TOYKa-
MH, H30OPAMAIOITAMYE WieHL NOCIeI0RATENLHOCTH, VEEIHYHBAST-
C5, ¥ OHH PE3K0 YXOOHT BBepx. <

B paccMOTpeHHHX CAYIAAX TOBOPAT O JUHENHOM POCMme WIEHOH
apudmeTHHeckoil nporpeccHH B 00 IKCHAOHEHUUATBHOM pocme
SLIEHON PeoMeTDHYeCHOH OpOorpeccHu.

Mpumep 3. Broaguur monomun s Gamx 5000 p. ma cuér, oo ROTOPO-
MY CyMMa BRISHa @xeroaso eoapacraer mHa 8% . Kawas cymma
Gyzner v Hero Ha cuery wyepea 6 mer?

P Hauanwnas cymma Braana cocrasnana 5000 p, Yepea rog ata cym-
ma pospactér wa 8% mu cocrarur 108% or 5000 p., 7. e. Gyger
papaa 5000 - 1,08 p. Ylepes 2 rojja HaKonIeHHAS CYMMA COCTARAT
(5000 - 1,08) - 1,08 p., 7. e. 5000 - 1,087 p. HYepes 3 roga ma cue-
TY ¥ BRAsaumea Oyaer (5000 - 1,08%) - 1,08 = 5000 - 1,08% p.
HT. 4.

Tarum ofipasosm, M FMeeM [0 ¢ TEOMETPHIECKOH nporpeccHEei

5000, 5000 - 1,08, 5000 - 1,08, 5000 - 1,08%, ...

Cymma, Haxoniesnas Ha CHETY YV BKAAAMHKA, wepea 6 ner Gyner
PaBHA CeABMOMY WIEHY aToli TUporpeccHEH, T. €., COCTABHT
5000 - 1,08",

BEMIOHME BRMWCAeRHA, #aiaem, w=To

5000 - 1,08% = 7934,

(Ipx Bumoasennn BemeneHnd yAo6HO HCNONLIOBATE RATLKYIS-
TOp.) JHAMUT, HA CUETY ¥ BRAAZYHKA uepea 6 Jer oxamercs cym-
Mo, npréGmmrendo pasdas 7934 p. <

B paccMOTpesHOM ODpHMepe HaAM OPHXOAWIOCE BEIMHCIATE OMH I
TOT e OPOUeHT OT BeNRYHHEL, HARAPHHON HA OPeARAVIIEM IIare.
B TAKHX CAYHARX DMOBOPAT, UTO Mbl HMEEM A0 CO CAONCHBIMU NPOYEH:
mani.

I'eomerputeckan nporpeccns obnagaer cAeIVIONIEM CBOHCTBOM:

I "
| HBAADAT MHOGOr0 WNeHA reoMeTpHYecKOl Mporpecciin, AauHHAR
I eo BTOporo, paBeH NPOHAEeIEHHID NPeALIAVINEro 0 NOCHemyo-

;
1
i
: mero ed wIeHOH. :
-

® JleitcTanrensHo, ecaN OCISA0BATEALHOCTH (b,) apngerca reomer-
puteckoil nporpeccmned, To

hn=bu-lql bnr l=hnq-

m ApuMETUNECKAR W TEOMETPUMHECKAA NPOrpeccuin



Tax KoK BCe UNeHEl NEOMeTPIIecKOl NpoTrpeccH OTIHHYHLL 0T HY-
JH, TO OTCHYIAa COegyeTr, WTo

hﬂ — h""]_
hu 1 F'!r! j
bBi=b P ©
Bepro w ofipaTHOS yTBEpEAeHHE:

5
n—1

ecii B DOCAeA0BATEALHOCTI YHCCA, CIJIHUYHEIX OT HYJH, KBai-
PAT HEIOND YNeH#, HAYMHAH €O BTOPOTO, PABEH ITDONIBEe-
HHE Opegbiayuaiert W Nocaelyiilery SieHos, TO 3Ta Nocneio-
BATEALHOOTh ABJIAECTCA PeoMeTpHTecCHOH n?nrpmﬂimﬁ.

N E g e e B e S g e B S g s e S S S S S R S S e e e e ]

T e e

HokasriTe 970 CAMOCTOATEILHO.

3aMeTHM, 9To Ha pasexcrsa bS = b, * b, |, BEIDEKAIOIIEFO CBOHCTHO
reOMeTpHUECKOl NporpeccHH, caeipyer, uto [b| = Jb, ;-8B ., T. €.
MOAVIbL Af0oro WAeHA TeOMETPHIeCKON NporpeccHs, HAUHHAA O BTO-

pOTo, ABAHETCHA CPEIHEHHM TeOMEeTpHYeCHHM NPeIsAVIIEro H OocIamy-
HOEro WNeHos.

YnpaxHeHus

T

623, Halinwre nepenie NATH YieHOB reoMmeTpuueckoil nporpeccus (b,),
= ecsmm:

a) by =6, g=2; B) b, = 24, g = -1,5;
6) by =16, g=5  ©) b, = 0,4, g = V2.

624, ITocaegosarensHoeTs (¢,) — reoMeTPHMECKAA NPOrpeccHs, NepRbii
T unen Koropoit paBeH ¢;, & 3EAMEHATEIL paBeH ¢. Buipasure uepes

¢, uq
a) €4 6) cy B) Cippi ) €y B) €y 3t €) Cae
625. INocnepoparensHoeTs (x,) — reomerpudeckas nporpecens. Hafiamre:
a) x,;, ecnu x; = 16, g= %: r) xg ecom x; = —125, g = 0.2;
6) xg. ecan x; =—810, ¢g= -%‘, n) x5, écnm x; = g. g = %:

Vi

B) Xy ECAH X, = JE. ¢ = —J2; e) x;, ecim x; = 1,8, q = 5.

626. MaolpasuTe HA KOOPAMHATHON NAOCKOCTH NEPBLIE OATL YIEHOB:
a) aprdmernyeckoll nporpecenn 1,55 2,5; 3,5 ..
6) reomerpHueckoit nporpecenn 8; 4; 2; ...

§ 10. MeOMETPUMECKEN NDOTPECCUA
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627. Haﬁnn-m cegbMoil B n-i wienw muma-rpmmuuﬁ IpOTPecCHH:

e iy r) —0,125; 0,25; ... ;
o) —4{1' —20, Faaiy r) -—Iﬂ; lﬂ;
Eﬂ; Haiigure mecroit M /- 4iIeHE! TeOMETPHYECKRON NPOTPecCHH:
a) 48; 12: ... : B) -0,001; -0,01; ... :
6) B —or; r) ~100; 10; ... .

629. B rpeyronwanxe ABC (puc. 79) npose-
au cpefHon auEMI0 A,C,, B Tpeyroas-
auke A BC, raxsxe mpoBenH cpejiHKio
muano A,Cy, Bo BHOBL ofipasoBasnieM-
cH Tpeyroasauke A,BC, cHOBA NpoBETH
cpeariow annno AC, 1 . 1. Hafigare
naomans Tpeyroasauks A,BC,;, ecan
HABECTHO, WTO MAOHIANS TPEYTOJALHHKA
ABC pasua T68 om®.

630. Hafigure nepmuifi wien reomerpuuec- (MG 79
rkoit nporpeceun (b,), ecsn:

a) by=8, g =34 6) bﬁ'l?'%.q=—2—.l&-.

631. Haliaure spaMeHATE L reoMeTpuueckoll nporpeccusn (c¢,), ecam:
&) ¢g = —6, c; = —H4; 6) ¢y =25, cy=4.

632, NocrepoBaTensuocTh (X,) — reoMerpuueckas nporpeccas. Hafiamre:
a) xy, ecan xg; = 0,32, ¢ = 0,2; 6) ¢, ecan x; = —162, x;, = -18.

633. NocnegoparensuoeTs (b,) — reomerpuueckas nporpeccus. Haligure:
a) bg, etan b, 125 b, = B;
ﬁ] bTr eCan b]"" b-‘l 2

634. Mexay ancaamu 2 » 162 HCTABLTE TAKME TPH YHCI8, KOTOPhLIE BMec-
Te ¢ JAHHLIMI YHCJIAMA o0PA3IYIT MeOMeTPHYECKYH [POrpeccHio.

635, I‘eoue'rpuqecuaﬂ oporpeccHs (x,) cOCTONT H3 YeTHIPEX HJAeHOB: 2,
a, b, 4

636. Haitmure mecrofl wiesr reomerpudeckolt nporpeccus (b,), ecan us-
BECTHO, uTo b, = 6, b, = 24.

Hafigure a w b,

637. Haceaenne roposa cocrapnser 60 Thieas uenober. 38 nocHenHme
rofisl HEOMOMEeTCH eeTOAHBA npupocT HacemseHus ma 2%. Ka-
kM Oyner HaceseHde ropoja 4epea D AeT, eciM 3Ta TeHAEHIINA
COXPaHHTCAT

ApUpmMeTUHECKAR U MEOMETPUHECKAS Nparpeccui



638. ([{an patomst 8 napax.) Exxeronuwil noxon mo sxaany «HOGmmedi-

639.

mniite cocrasaner 6% . HepsownauansEel sraan Obin pasen 8000 p.
Kaxas cymma DyaeT HA CHeTy ¥ BRJAATUHEA:

a) gwepes 4 ropa; 6) wepea 6 ner?

1) Obfcynure, ¢ KAKOH TOCASNOBATENIBHOCTRI0O MEI HMEEM [I€J0 B
ITOH 3agnwe.

2) Pacupegennre, KTO BRIOAHAET 3aJaHHEE a), 8 KTO — 34jlaHHE b},
H BHIOOAHHTE PACYETLL, HCOOIbIVA HATREVAETOD.

3) Hporeprre APYT ¥V APYrd, NPABHILEHD I8 BRINOJHEHL! 3aJaHHUSHA,
H HMCHPABERTE OMIHOKHR, 0/ OHH JOnVIeHhl.

Ha oomEITHOM VHACTKE Iech eEerciHbId npupocT IpeBecHHEI CO-

crapafer 10%. Kakoe woamwecrso apesecHHsl Dyner Ha arom
yuacrke uepes 6 ger, ecan NepBOHAYMANBHO® KOJMYECTBO DEBECH-

ue pasgo 2,0 - 10* m*?

. Mocne kamgoro QBHMEeHHA NOPIIHA PAIPErAOIEro Hacota H3 co-

cyna yaanaerca 20% saxonsmerocs B HéM poanyxa. Onpepenure
JUBICHIE HOSAVNA BHYTPH COCYAR MMOCHE MMIECTH ABRMMeHHE nopii-
HA, ecN NePBOHAMANBHO Japjiende OGuto passo 760 mm pr. or.

B4l lan passocroponnuil TpeyronsuuK co croposoi 8 cm. Ha ero Bu-

642,

COT OOCTPORH BTOPOM TpeyrosbeMK. Ha Beicor BTOpOre Tpeyrois-
HUKa nocrpoed Ttpernit n v, g, Joramure, uTO NEpEMETpPHl Tpe-
yroNsHUKR0B o0pasyIOT TFeOMeTPHYECKYH NpOorpeccHio, W Hajinunre
NepEMeTp MIeCTOro TPEYTOILHHKA,

B paBHOCTOPOHERHA TPeyrOJsHHK, CTOPOHA Kotoporo pasaa 16 cm,
BOMCAH APYroil TPpeyroilsHHK, BePHIHHAMH KOTOPOIro ABIAIOTCH ce-
peanELl cTopon nepporo. Bo sropolt TpeyroabHHE TAKHM e ¢no-
cobom paomeas Tperrit ® ot 4. Jdokamrwure, urTo nepUmMerpnl Tpe-
yroasHEEOoR ofpasyior reoMerprueckyio nporpeccuw. Hafinmre
OePEMET)) BOCAMOI0 TPeyToAbHHKA.

B43] Cymma Tpéx umcen, ofpasyiommx apuMeTHHeckyid nporpeccuio,

pasra 21. Haifinure aru umena, eciH H3IBECTHO, 4TO, YMEHBIIHA
propoe wa HEX Ha 1 B yBemnaus Tperse Ha 1, MLl DOAYHUM reo-
METPHYSCK VIO OPOrpPeccHio.

Bd4. Cymma Tpéx NOAOKUTENLHEIX 4HCeN, o0pasywoniax apHpMernie-

645.

crylo nporpecento, pasga 15, Hafimwre oo 9ucna, ecam HaBect-
HO, 4TO, VESIMYUE Iepeoe M BTOpoe umerna ma 1, a Tperee Ha 4,
ME OOIVHRM TeOMeTDHHeCHYH) TpOTrpecCHRY.

(Fadava-uceaedosarue.) MoryT JH ANHEE CTOPOH OPAMOYTOILHG-
I'o TPeVIoJALHHKa COCTARAATE MEOMETPHUYSCKYVIO NpOrpeccHm?

1) Caenaiire gepré:r # BBegurTe Heobxommmule obo3HaveHHHA.

2) Kaxvio TeopeMy H3 KVpoa FEOMEeTPHH MOMHO HOOODB3OBATH IDH
OTBETE HE BOOPOC 3HIATHT

3) Cocrasbre vpabHeHWe W peiinTe ero,

4) ChopmymupyiTe BEIBOA ¥ BRINOAHHTE TPOBEPKY.

5 10. NeomeTpUYECKAs NPOrPecCHUA
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646. Haflaure RoopaHHEATE TOMKH, OpHEAfIemamed rpaduky ypaBHe-
aRa x° — y* = 30, ecqm uapecTHO, UTO WX CYMMA DARHA 5.
647. Peminte nepaeeHeTBO:

- . S _ : O 11 [ 7 duai= i
a) 22" - 18x-3420;  06) 10x—42°<0;  B) 55 <0.

28. ®opMmyna cymMmbl NEPBLIX 71 YIEHOB
reoMeTpuYecKon nporpeccum

CornaceEo serenge MHAWHCKHEE OPHHL, peming HarpagarTs Baobpera-
Tenfd IMAaXMAT W OPejIoEET eMy caMomy sbwbpats unarpany. Maobpera-
Telbh MaXMar HOOPOCHI B HATPAAY 34 CBOE WI0OpeTeHHEe CTOALKO
OIEHAYHBIX 36PeH, CKOMBKO HX HOIYYUTCH, BCAN HA [epuvio KIeTKY
maxMaTHOH JOCHKH MOJOMHATLE OGIHO JEDHD,
HA BTOPYID — B 2 paza Doasime, 1. e. 2 aep-
Hi, HA TPETEI — eme B 2 pasa Gonbsime,
T, &, 4 gepaa, # tax ganee go G4-i1 wkaer-
ki, Kakono e Gnino yIHBIEHENEe OPHHILA,
HOTHE OH YaHal, 410 TAKYIO, RASAT0ChE Obl,
CEPOMHYK UpockDy HEBOIMOMHO BRITION-
HIUTE,

Helteromrensno, wucio aépeH, o0 KoTo-
PEIX MAET peib, ARIAETCH CYMMON IHECTH-
ABCHTH YeThIpEX WABHOB TeoMeTPHIRCKON
HpOrpeccHn, NepBuid 4ieH KoTopoilt pa-
per 1, a spamenartens pasen 2. Oboapaunm
aTy cymmy uzepea S:

S=142+20+2%+ ... +20 4 2%

¥uuomum ofié HACTH BATTMCAHHONO PARSHCTEA HA JHAMEHATOIL IO~
rPeCeHn, MOAYHHM

28 =2+ 20+ 28 + 2V + ..+ 2% 4 2%,

BrlureM mouieHH0O M3 BTOPOND PABEHCTEA NEPHOE H NPOBEIEM VIpO-
IHEHIR:

29 — 8= (2+ 2%+ ... + 2% + 2%) —(1 + 2 + 2%+ .. +2M),
S=2M_1,

MoHO NOACHHTATH, WTO MACCA TAKONO WHCAA TICHNYMHBIX 3JepeH
ﬁﬂJl'.I:L'E.‘IE TPHILIHOHA TOHH. :}Tn SaBEe10OMO NpeBOCXO0ONT KOJHYECTBO [TIe-
HALKL, coBpaEHON YeJoBedYecTBOM 0 HACTOSIIEr0 BPeMeHH.

ADWUMBETUYECKAS W FEOMETPUMECKAR NpOrpecoy
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BrsemeM Teneps (pOPMYIY CYMMEI NEPRLIX 7l WISHOB NMPOM3BONLHON
reoMeTpHueckoil mporpeccnn. Bocnoasdyemca Tem ke OpHEMOM, ¢ HO-
MOIIEI0 KOoTOporo OBLITA BRIMTHCIEHA CyMMa S.

Ilyers gaxa reomerpuueckas nporpeccus (b,). Obozmaunm cymmy
OEpPBELIX 1 e 4ieHos depea 8@

8, =by+iby+bytu+b,_y+b, (1)
Vmuomum obe 9aCTH 2T0r0 paBeHCTHA HA
S.g=bqg+ byg +bgg+ .. + b, 19+ bq.
YaUTRIEAR, HTO
by = bay bag = bay byt = by ey by 7 = by,
NOJYIIM
Sq=by+by+by+ . +b, +byg. (2)

Buimrmem nodieHnHo ua pasescrsa (2) pasescrso (1) w npusegém no-
HoOHEIe YIeHEL

an_sn=tﬁit+b3+“' +bn + bn ]_ [bl +b2+“' +hrl-l+bn]=hn#_bl"
Sulg—1) = bg— by
Orcioga cnegyer, gTo npu g+ 1

g, =21, (1)

Mul TOAYURAH @OPMYAY CYUMMBL REPOBIX N1 HICHOS eoMempureckoll
npozpeccun, B Roropoit ¢ # 1. Eema ¢ = 1, To nee 4ieHs! OporpeccHs
paBHL! mepROMY waeHy u S, = nh,.

[pn permesEnit MHOTEX 3aja4 yo0H0 nons30BaTheA GOPMYIOR cyMMa
HEPRBLIX 1l YWILHOR FEOMETPHUECKON TPOrPeccHi, JANNCAHHON B IPYIoM By~

ne, Honerasam » dopmyay (I) smeeto b, supaskenne b¢" . Hoayanm

_hitg" -1
~ =

S, . ecmm g F 1, (IT)

Ipumep 1. Haitaém cymMmy nepsnix QeCcHTH ‘iiﬂEH{}.B reaMeTpHaMecKoil
nporpeccun (b,), B Koropoit b, =3 n g = 3.

p Tax Kax MaBeCTHW OEpPBLI YleH W JHAMEHATEeNh UPOrpeccH#, To
yAOGHO BOCHOALAOBRATLCH opmynol (I1). IToxvann

&y

{8 s
PO (0 e U _ “iipzz !
1 g—1 11 - 1

Z 2

§ 10. MeOMETPWHMECKaR NPOTPEecCcus
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Npamep 2. Haiiném cymmy
l+x+2*+ .. 427,
rae x# 1, caaraeMule KOTOPOH ABARIOTCH DOCHEHOBATENLHBIMI
WIeHAMHE reoMeTpHueckoil mporpecenm: 1; x: x: .. .

p [lepesrit unen nporpecemm pased 1, a sHaMesarens pasen x, Tak
Kak x" ' ABnserca 4ieHom aToil mporpeccHy o HOMEpPOM 11, TO 3a8-
ZaYa COCTOMT B HAXOMKIEHHH CYMMEl NEPRRIX n eé wienos. Boc-
noabayemcH copmyaoi (I):

i D S e |

= I T
Taxmm obpasom, ecnu ¥# 1, To
1+x+2+ o+ 2" ‘=‘:—_',1-. <

Mpumep 3. Hafiném cyMMy Nepebix [IECTH YIeHOB reoMeTpHYecKOHl
nporpeccun (b,), ecnin uasectHo, yrto by = 12 u b, = 48.

b Buaa by u b;, momuo maliTH snamenaTens nporpeccun g. Tar wax
b, = byg®, TO

N
q2=E‘T2_=4'
SuagnT,
gq=2nnm g=-2.

Taxum obpazoM, CYMECTRYIOT JBe NPOTPECCHE, YAOBJIETBORAOIINE
VOIOBHIO JAa0aYn.
Ecnm g = -2, 1o

By mig® -1 s-2)°-1
b= =3 S~~~ - 63
Ecnm g = 2, 10
by =3 u S, = E‘f_‘z” -189. 4

YnpaxHeHun
648. Haifigmre cymMMy nepessix NATH 9IEHOB MeoMeTpHYecKod uporpec-
T cuMm, ¥ KOTOpOS:
8) b; =8, ¢ =3 6) b, = 500, g =~.
649. Hafigume cyMMy NEpBRIX MIECTH WIEHOR FEOMETPHMECKON NPOrpeccH:
a) 33 —-6; .. B) —=82; —16; ..
6) 54; 86; i 1) 13 —g5 .

170 IGEEERYY ApndiMeTUHECKAn W reomeipudieckas nporpeccnm



650.

651.

652,

653,

654.

BiMueanre CYMMY NepBEIX JeBATH Y4iIeHOE NeOMeTpHueckodl npo-
TpecCHM, eCIIH:

a) e; = —4, g=3; B) c; ==2, g=2;

0)ec;=1, q=—2; r) ¢, =32, g=—0,5.

([lan patome 6 napax.) loxamxure, ¥To DOCTeIOBATEILHOCTE (B,)

ABIAAETCH TEOMETPHYEeCKOH OporpeccHed, W HARIWTE CyMMY mep-
BRIX 71 88 SIeHOB, S0

a) b,=0,2- 5% B) b,=3"""%

6) b,=3-2""1 r) b, =2""*3

1) Obecyaure X0 AOKAATEILOTBA.

2) Pacopesenure, KTO BLINONHAET 3AAAHWA A) H B), A KTo — 3a-
namua 6) ¥ r), H BROOAHHUTE HX.

3) [MposepsTe APYTr ¥ Apyra, OPABMILHO JH BLINOJHEHE 3AJAHHA,
H HClupabBbTe cIIHDKN, ecAH OHH A00YIIeHB.

Hafigmre cyMMy MepBRX 71 WIEHOB PeoMeTpateckoll nporpeccnn:
a) 1;:8: 8% . r) 1; —x; x% .., rne x* -1;
6) 2; 2% 2% .. : n) 1; 2% x4 ., T x# 41;
B) %: —%: %; e e) 1; —x x% .., roe x = —1.

HafiguTe cyMMy [NepBLIX CeMM WIEHOB reoMeTpHYeckofl npo-
rpecenn (b)), ecamn:

8) b, = 72,9, q= 1,5; B) b= 64, = 5

6) b= 4= 5 r) b= 81, ¢= 4.

Hafianre cyMMy [HepRRX OATH 4WIeHOB FeoMeTpHauReciol npo-

rpeccun (x,), ecnm:

8) Xy =13, ¢ =3 6) x, = 121,5, ¢= -8,

B55.| Hadijinme cyMMy HepEMX IIECTH HJISHOB TeOMeTpHHecKoil nporpec-

656.

cHH, DepBEIf 4ieH KoTopoll papeH 2, a nAThiE pasen 162, ecnn
HABECTHO, MTO €€ YIeHEl ¢ HEWETHLIMHE HOMEeDAME TOM0MHTeIbHE,
A ¢ METHRIMH OTPHILATEILHEL,

Hafignre cyMMy HepsalX CeMH 4AeHOB MeoOMeTPHYECKON uporpec-
cum (b,), B Rotopoit by, = 6 u b, = 54, ecan H3BECTHO, UTO BCE €8
YNeHbl TTOAORHTENILHEL.

657, B reoMerpEiecKoll IPOTpeccHH, BCE WIEHE KOTOPOH TOM0MKHTeIb

HEl, CYMMa OEepALIX JIBYX 4YieHOB paBHA 8, a CYMMAa TDETLEro
u gerséprToro 4ieHoR paesa 2. Cxonero unenos sToH nporpec-
CHH, HAYHHAS ¢ OEPBOTO, HAMD CHOMHTL, YTO0M ODOMVHHTL B CyM-
me 2427

§ 10. NeomeTpU4eckan NPOTPEcCHA
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658. Haligure nepssiit wien reomerpuueckoit nporpeccun (b)), ecmn
b, = 0,012 u g=0,2. Sanumure GopMyay n-ro wiesa ITol mpo-

PEcCHH.
6539. Coxparare Apodo:
ey 25" — g*r 1
a) E—"= 0) T .

660. Pemunre sepaseHcTso:

a) 1,5x — 2*= 0; 6) x*+x+6 > 0.
661. Kakyw ¢nurypy saaét HS KOOPAHHATHOH DACCKOCTH CHOTEMAa He-
PABEHCTE
y—56=20?

KonTponbHbie BONPOCHI M 3aaHWA

Ccopmynupyiite onpegenesme reoMeTpuHeckoil nporpeccuu. Yro
HA3LIBAIOT IHAMEHATENEM FEOMETPUHECKON nporpeccun?

Kak sbipaxaertca ksaapar nioboro yneHa reoMeTpuuaeckon nporpec-
CUMW, HAYWMHAA CO BTOPOro, Y4epes Npeasayuid U nocneaywmi
YNEHLI?

Sanuwwurte dopMynsl n-ro 4YNeHa W CYMMbl NEPBELIX n 4YNeHoB reo-
METPUYECKOW Nporpeccin.

Har mex, kmo xouem sxHame Gojblue

29. Mertoa mareMaTU4YeCKOW MHAYKLMK

llyers paga nocregoBATeNLHOCTE (@,), B KoOTOPOH
a, =4, a,.,=a,+ 2n+ 3.

Honwrraemesn sajatsh &8 dopmynoll n-ro 4iesa.
Bamucamnm NepBLIe HEIOKEOALBEKD TIeHO0R OOCIeN0BATETLHOCTH

a, =4, a,=4+2-1+3=19,
a;=9+2+2+ 3= 16.
3HaYAT, NoCAeNOBATEIRHOCTEL (,) HaMMHASTCS TaK:
4, 9, 16, ...

o m ApMPMETUHECKES W TEOMETPUYECKER NPOrPeccn



EcTecTBensao OpegmoNomuTs, 9T0 TV DOCASSOBATENLHOCTE MOMHO
sanars QopMynoi
L= (n+ 1)%

Dopmyna BepHEa aaa n= 1, 2, 3. OgEaKo, Kak J0Ar0 86 OpoLoJAERaTn
Obl ME] BRIUNCISHEA, OHH He 407 OCHOBAHHI VIBEPH(IATE, UTOD 3Ta
ipopmyna BepHEa npn modoM HarypansHOoM n. Ilosromy Bocmonnayemes
CHEIHATEHEM MeTogoM paccyaaennit. Ilpeanomosmmm, wto dopMmyna
BepHa npun o=k, 1. &.
a, = (k+ 1),
H AOKaMKeM, 9T0 OH8 TAKHE BepHa npH n= &+ 1, T. &, AOKameM, 4To
a,,,=(k+2"%
Tlo yenosmo
a*‘ i -ﬂ'*‘*’ 2#“" 3-

Bamenus a, wa (k+ 1)°, noayunum
B =(k+1)+2k+8=0k"+2k+1+20+3=k"+dk+4=(k+2)"~

Saauu,
T. €. ecan GopmMyia BepHA fns o=k, To 0HA BepHa M ans n=5k + 1.

Mz yvheguancs, wro Gopmyna sepaa aaga o= 1. Cregosarensso, oHA
Bepaa W aaa n=1+ 1, r. e. gna n= 2. Ha Toro, uwro topmMyna BepHa
AN n= 2, oAeAyeT, WTO OHA BepHa W AN n=2-+ 1, 7. e, guA n=3
(3amerum, 9TO B cOpaBeTMBOCTH GopMyaLl 4aa n = 2 u n = 3 Hac yhe-
AHIH H HelocpeacTBeHHBIe pacuéTnl.) Ma ecnpasegnnsocrn dopmynn
ana n= 3 BRITEKAST ef CHIPABELMNBOCTL AnA n =3 + 1, 1. &. pas n = 4.
Ha 'rﬁum. qyro opmyia BepHA A = 4, CAemyer, Yro OHA BepHA I8
n=5H u T I

Hewo, qr0, CTPOA TAKYIO HENOYKY PACCYHCAGHHH, MBI JORAEM 10 J0-
Doro HATYRANLHONO YHcna. SHAYAT, (hopMyia

a,=(n+ 1)*

BEPHA TPpU M06G0M HATYDANLHOM /i, T. &, HDOMIeN0BATeNLHOCTE (4, ) MoM-
HO AaiaTe ool opMaymoil,

IMpamenéanuil MOTO/ AOKABATENLCTBA HAGLIBASTCH Memodom Mame
Mamuyvecrolt undyryuu. OB OCHOBAH HE CAEAVIONIEM MOJOMEHHN, Hi-
BECTHOM NOJ HasBAHHeM APUHULN MAMEMAMUYECKol wHOyRELL;

e e e e e ) L e i e i
VTREDEJAEHNE O TOM, 4TO Hemmpuﬁ (QaKT HMEeT MecTo mpn
moboM HaATYPANLHOM A, BEPHO, eCAH BRIMOIHAKTCH ABa YOJI0-
BHAL .
d) yTBEpHCIeHHEe BEPHO TpH a1 = 1:

6) B3 copaBeANHBOCTH YTReDIACHWN AnA n =k ciegver ero
COpaBeIHBOCTL g n=k+ 1.

T — i —— e — i — W S B S e e

P O -

Onm Tex, KTo xo4er sqarte Donble
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JlokasarTenseTBo HEKOTOPOrD VTEEDMKASHHS METONOM MATEMATHWYE-
CHOH MHAVEOHK COCTOMT M3 ABYX HacTell. CHagYaiga OpOBEPAIT ero
CHPEBEINTHRBOCTE Opu n= 1. SareMm, OPeINoNOyNtHYd, YTO VTBLPIICHNE
BepHO OpH n= k, AOKA3LIBAKOT, 9TO OHO BepHO # npwM n= k+ 1.

PaccMOTDEM NpUMepsl HpHMeHeHds MeTOJa MaTeMarudeckod HH-
IVKITHH,

Opamep 1. IIpu peimmedui HEROTOPLIX 3a/lay H3 MEOMETPHH W MeXanus-
kH Apxumen (287—212 rr. no H. 3.) BuiBen gopmyay

nin +1)2n+ 1)

12422182y L +n*= 2

Jdokasen € COpPABEANIHBOCTh.

P Ilpr n =1 (popMmyna pepHa:

UL+ AN2+1)
-t

Jooyeram, aro a1a Gopmyra sepEa qs n= k, 1. e.

12_|_ 29+ 32 + o _l__kg = kik + 12{2#+]]_

Jdokamenm, 9T0 OTCHIA cAeIVeT e cOpaBeiauBocTh ana n=k+ 1,
T. .

1P +2243 4+ L+ (k+ 1) =
Hueem
P+22 43+ttt 1) = 4+ (k+1)*=
_ Rk 1R+ 1)+ GCR+ 0P et 1(@E + R+ G+ 6)

12

(h + 1)k + )2k + 3)
5 .

ik + 102k +1)
i}

6 6
_ e+ 12K+ Th+ 6)
'E L
Pagnomxus Ha MHOMHTENH KBAAPATHLIA Tpéxwunen
2k + Th+ 6,
MOJYIHM
2k* + Th+ 6 = (k+ 2)(2k+ 3).

BuaunT,

(k + 1)k + 2)(2k + 3)
= ;

Takum ofipasoM, COpaBefIHEOCTE QopMyas ApXuMesaa J0Ka3aAHA., <

1"+ 22+ 8%+ L+ R4+ 1) =

Mpumep 2. Joxamenm, uto npn mwbom HaTypaibHOM n cymma 13"+ 5
kparaa 6.

P [Ipu n= 1 yvreepmuenue BepHo, Tak xax 13' + 5= 18, a umeao
18 upatHO 6.

m ApudMETUHECKAR U rEOMETPVHECKAS MPOrpeccun
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JqonycraM, 49TO yrBepiAeHHe BEpHO OpH n= k, T. €. cymma
13"+ 5 Epataa 6, W goxaiMeM, UTO H3 ITOTO CIEAVET erg CIpaBel-
auBoeTs aas n=k+ 1, 1. e. cymma 13*°' + 5 Taxwme xparaa 6.
Hmeenm

13" '+ 5=18"13+5=13(12+ 1)+ 5 =
=13% 12 + (13" + 5).
B monyuessol cyMMe Kascnoe cnaraemoe xpatao 6. 3maumr, cym-
ma 13**' + 5 npu moBom marypannHOM kB kpatHa 6.

B cany NPHHIHIA MATEMATHYECKOH HHAYEIHH YTBEDHEHHE 10~
Kazaso, *

Ynpaxnenus

662 lTposepsre, wro npu n=1, 2, 3 BepHa QopMya
19408 4 gy, g2
+ Ty n = —4_.
HoxamuTe, 970 3Ta GOpMyNs BepHA UPH J000M HATYDATLEOM .
ﬁ Horasure, 410 npy 1wfoM HaTYPATEHOM R BEPHD DABESHOTEO
1:°2+2:3+3-4+ .. +n(a+1)=za(+ 1)(n+2).
664, Hokammre, uro npr mwHoM HATYPATBHOM 11 CyMMa

1 1 1 1
1*2+2-3+3'~1 T nin+1)

Moxker ObiTh BhIuHcheHa no Qopmyne S, = ﬁ

@’J Horasxxure, 4To npR Jw0G0M HATYPAJILHOM N1 BEPHO PABEHCTHO
1-442-7438-10+ .. +n(3n+ 1) =n(n+1)»>~%

L Iyers  (b,) — nocnenoBaTensHOCTH, B  KOTOpO# b = -3,
beyy = by + 6k + 3. oramure, wTo 2Ty NOCAELOBATENBHOCTH

MoxcHO samats Qopmynolt b, = 3a" — 6.
E!ETJ Jokamnure, wro nocreposartenssocts (a,), B Koropoit a, = -5,
a,,,=a, + 10k + 5, mokno sagars thopmynodt a, = 5n° — 10,

mﬂoﬁamﬂm, 410 pasHocTh 49" — 1 kparEa 48 opm mobom HaTy-
PAILHOM 1i.

669. Ilyers (u,) — nocrnepoeavensHOCTE 4ncen Oubomauwm, T. e.
=1, ug=1, w,,s=u,+u,, , upa n > 2, [loka:xnre, 910 374
OOCJHeJ0BATENRHOCTE ofnagaer cAegVIONMM cBolicTROM:

8) Uyt Uyt Ut o Uy, = U

G) uf +ub+uf+ o tub=w,ou,, g

Ana Tex, ¥To xoveT 3HaTte Ganblue
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AononHurensHele ynpaxHeHus k rnaese IV

K naparpadgy 9

670, BRiupeaaTe nepakle N8TL WISHOR NOCNeIORATEAREOCTH (¢, ), 3oIAH-
HOl (POpMYIONH:
a) ¢, =—2n+ T; re,=32-2";

. =1,

6) e, =g n) e, = BT
1—{-1)"
B e =25+ 2%  €le,=gmir

671. Banaitre dopMynoll n-ro 4ieHa NOCHELOBATENLHOCTE (4,), ecmm:

&) (a,) — nocaeNnEaATETRHOCTE HATYPATEHLIX HHCEN, KPATHLIX 5,
6) (a,) — NoCASAOBATENLHOCTE HATYPAIILHLIX 9HCEN, KOTODPLIE ODH
AeNCHWH Ha 5 gawT & ocrarre 1.

672 BuuncenuTe nepesie HECKOILEO WIEHOB NoCjHesoBaTensHocti (y,),
ecan;
a) h= -3, Yoy =My = 107
6) 4y = 10, Y, .y " ¥, = 2,55
B) h= 1,5, Yo _yr]=n:.*
['} 4= -4, Wupari by ™= _n’J'

673. Hatigure wienn apuipmerngeckoil nporpeccun (a,), oboapauernnie
OyKBamMu:
a) a;; ay =19 —11,5; ag . i
6) ay; —8,56; ay; —4.5; a5 a5 . -

674, Hepumerp TpeylrofbHIKa pased 24 ¢M, npuyém JIWHE! €ro CTOpPoH
ofipaaviorT apudmeTHuecky® nporpeccmo. MoxuHo Jn OnpegernTs
AAuHY XoTa Obl oAH0H Ha cropor? Kaknie nensie agaveHps MOryT
npnnm;arh OJWHEI CTOPOH TPEYTOABHHKA, BHIPAMEHHBIE B CAHTH-
MeTpax

675. ¥ram Tpeyroasauka ofipasyoT apudMeTHUYECKYK NPOIpeccuio.
Nowxamute, YTo OIHHE 13 Hux pasen 607,

676. llocasposarensrnoets (a,) — apudMeTHyeckas nporpeccus. fans-
GTCH JTH ApHMETHHECKOH TPOrpeccHeil mocaejosaTelbHOCTh:
B) g} Qg w3 gl oo}
8)ay—Liag—1; w38, =15 w3
B) 2a, 2ay ..o 20,5 ..
r)ad; afy ;a7

ApudiMaTUHECKER 1 TEOMETRWYECKAN NPOrpecCun



677. MocaeposarensaocTs (a,) — apudmMerugeckas nporpeccus. Haii-

oHTe:

a) a4, ecIH a1=9v'r§—2nd=2—ﬁ;
58 ~ 7 3-2

6) ay, E{‘-JTH{II=¥H{£=I3 ;

678. Hafimmre moMep saedd apudmerideckol nporpeccun (a,):
a) pasdoro —2,94, ecom a) = 1,26 u d = —0,3;
6) pasrore —9,7, ecan a, = —-3,7 7 d = -0,6.

679. llaga apubmerHuecKkas nporpeccHsd, NepBhIH wieH KoTOopoH paseH

a : 2 o
27, 8 pasHOCTL DABHA . Hemamercs Jw 4JeHoM aToH OpOrpeccHH
HHCA0:
a) 145;  6) 8,352

680, Hammure:
a) nepBRIf TONOEHETENRHLIR wieH apudMernueckoil NporpeccHu
1

1
=105; -103; =105 ... ;
) mepeelit oTpPHUOATENEHEIN unen apudMerwdecKoil Dporpeecuu
s S |
BEi Bﬁ. BE’ el
681. Hoxamure, uro ecau (y,) — apuMerudeckas OporpeccHs, To:

a) Yz + Uy = Uyt Ysi
6) Yot TWrrvt0=¥Unt Yoyn THRER > o.

682. Jlokamure, 9ro ecan ¢ — pasHocTh apudMerHuecKoll mporpec-
CHH, 4 X, M X, — 4YICHHE 9TOH NPOrpeccHH, NpH4YeéM m * n,
.
o d = .

683, Hana aprdmernueckan nporpeccus (a,). Haligmre:
a) d, ecoH ay, = 1,7 1 agy = 0;
ﬁ} a1m| eIH alu £ = .ET'D H d = —3.

684, Haiigure cyMMy NepBRIX JecATH <SIeHOB apHdmMeTHHecKod npo-
TPECCHHE:

a) § %: s 6) ¥3: V12; ...

B83. Haftmure cyMMy, COaraeMbIME KOTOROH SABIAIOTCA TDOCHel0BATENb-
Hele WieHB ADMPMETHYLCKOH NPOTPecCH:

a) 2+ 6+ 10+ ... + 198;
6) 95 + 85 + 76 + ... + (-1565).

JononuuTencHele yrpaxHeHus k rmase [V 177
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686. Ha ogmoll cTOpOoHe Vria oT BEPIIWHE OTNOMKEHE! ABOHANIATE PAB-

687.

690.

HEIX OTPe3KOB M HePes HX KOHUE (KpPOMeé BepUIHHE!I Yyria) mpope-
AeHEI oapajimedTbHEIe IIPHMHE- nepeCceKamnniHe I[pyl"?ﬂ’_'l ETGpﬂlIY
wna.__Ha.ﬁ,u;aTe CYMMY [AJHH BCeX TAPANIeNLHEIX OTPE3KOB, 348-
KAMEHHLIX MEMAY CTOPDOHAMH VT4, eciOH [IHHA HAHMEeHBIIero
H3 HAX pasBHA 3 oM.
B apuidmernueckoil nporpeccun (a,):
a)d=-0,4, n =12, a, = 2,4; mafigure a, 1 5,;
6) a; =—385, d = 5, §, = 250; nafigure n u a,;

1
B) d =3, @, = 50, S, = 2525; nafignre a, n n;

- Hafigare pasnocts apredmermseckod nporpeccHn (x,) B e nepssiit

WIeH, eclH NecHTHIE wieH aToll nporpeccun pased 1 w cymma
OEePBEIX IMeCTHAJNUATH ef wienos papma 4.

. Hasigmre cymmy:

8) BCEX NBYIHAUHLIX YHCEN;
D) BeeX TPEXSHAYHEIN UHCEIN.

Haitnure cymmy:

8) BeeX HATYPANbHLIX HETHRIX YHCER, He npepocxomammax 200;
G) Bcex HATYPANBHEIX HEYETHHEX 9HCed, He npeBocxomgmamux 150;
B) BCEX HATYDANbLHBLIX YHCE], KPATHRIX 3, SAKMIOMEHHBIX B OpOMe-
myTre or 100 mo 200.

B691. Kakopa cyMMa HATYDANBHEIX SHCEN:

a) menpmux 100 » me wparamx 3;
6) bonemux 50, #o mesnmmx 150 u me kparsmx 57

892] Hafinure HATYpamsHOE YHCEAO, KOTOPOE:

4) B 5 pas MEeHLIIE CYMME! ODEIIISCTEVIOOINY eMy HAETYDATLHLIX
HHTCEN;
6) paBHO cyMMe NpeIINecTEYIIIHX €My HATYDATbHBIX YHCE..

693, Yienn apudMeTHEECKOR NpPOrpeceH

2;0: 8; ..
¢ YETHRIMH HOMEDAMH S8MEHHIH ODOTHROMOAMHHEBIMHA MM 9HORL-
M. B pesyanTare monyuRIR NOCAENOBATENRHOCTH (x,). Hammmm-
Te dopMyay n-ro 4ieHa 370l NOCAeAOBATENBHOCTH W HalljuTe cym-
My DEPBELRIX NATHASCATH €8 YneHoB,

694 YupocteTe BripamkeHme:

ool . 6) e O e
Jr'.'t"‘;'JI:E'-L.,-.1:"J’I""1I 2 x o x *

&)

ApudMETUYECKER W FEOMETRWMYBCKAA NPOrpeceun



895 Haiare:

a) cyMMy BCEX HOJOMUTENLHLIN YieHoB apadmerHyeckol nporpec-
cne 8,2; 7.4 ...
f) eyMMy BoEX OTPHIATENLHLIX WieHOE ApntMeTHYeCKOH mporpec-
cun —6,5; —6; ...

696, Hafigsre cyMMy NEpPBEIX COPOKA "LACHOB Apn@MeTHdecKoll mpo-
TpeccHN, eclH CYMMAa NepPBRIX AecAaTH eé unesos pasHa 100 =
CYMMA TIePERX TPHADATE ee uneHoR pasna 900,

697. Haitgmre nsrugecaTslit uneHn apHdmMermdeckod nporpeccHs,
ecom:
a) S, = 1000, S,, — 10 000;
'E:. 155 - 0,5, Slﬁ = —§#1.

698. Banumure GOpMYSTY CYMMBI NEPEEX N SICHOE NOCAEA0BATENL-
socern (a,), ecau:

a) a,=2n + 1; 6)a,=2a-n.

699, ApnAercA AWM NocaenoBATENBHOCTE (x,) apndMeTHueckoll npo-
rpeccuell, €CAM CVMMY [TeDBEIX 1 €8 HMIeHOB MOYHO HAHTH OO
SR - - 3 '
dopmyne S, = n° — 8n? Haiinure narsiit wied a10d DocIejoBaTensb
HOCTH.

1700, fApagercs JH NocaefOBATENLEOCTL (X,) apadMeTH4ecKel nporpec-
CHEl, BCOH CYMM& NepPBEIX 1 ef yneHor Moxer ObiTh majigens no
thopMyae:

a) §, = -n° + 3n;
6) 8, =2n" - 1;

B) §, = n*+2n—8;
r) 8§, =6n+ 52

K naparpady 10

701. HafiguTe obosHaYeHHLe GyKBaMi 4YUleHRl TeOMeTDHHECHOH IIpo-
rpeccun (b, )
a) by: by 225; —135; B1; by .. ;
6) by; by by 36; 54; ... .

702. locaegopatensuoots (x,) — reoMerpuyeckas nporpeccus. fsma-
eTCA JIM FeOMeTpHYeckol NporpeccHel NocleIoBATENbHOCT:
a)xy F 1§ g LY e 5 Xy T LT e d
6) Bx;; 3%y o 3 BX5
8)h wda el
= - NS

PO R

HononHuTenHbie yrpaxHedwa k rnase [V
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703. CyliecTeyoT nM TPH 9HeNa, KOTOPLIE COCTABIANT ONHOBPEMEHHO
ApHOMETHIECKYR H MEOMEeTDHYIecKY Oporpeccuun?

704. fAsnsierca 1M reoMeTpUMecKkoil mporpeccHell TOCNEA0BATEABHOCTE

(x,), ecnm:
a) x, = 2% B) x.=mn"
6) x, = 3" r) x,=ab®, rne a=0, b#=0?

705. ViapecTHrl NepBEl UNEH ¥ 3HAMEHATENL TeOMEeTPHUECKOH mporpec-
cau (b,). Halinure b, ecom:

243 2
a}b,=§5~§,q=§, n==8;

6) b1=J§, q=—-6, n=5.

706. Tlepspiit 1 geBATHI YneHsl reoMeTpHuECKOH NPOTPECCHA DAB-
Hul cooTBeTcTeenno 135 » g. Hailigure saknwuénnsle MeXay HEMH
YieHbl FTOH OPOTPeccHH,

707. Tlocneosarensaocts (b,) — reoMerpuyeckas nporpeccusa. oka-
HHTE, TTO:

a) ecrt by > 0 v g > 1, 10 KaMALE CAeAVIONIER WieH TPOrpeccHn
fonkiie TpeALIAVINEro;

6) ecan b; > 0 1 0 < g < 1, To KA cAeayIONIMil wied mporpec-
CHH MeHBINE NPeIsLLIyIero;

B) ecad by < 0 m g > 1, 10 KayRABIH CAEAVIOMH 9IeH NPOrpPeceH
MEHLIIE TPeILIIVIIero;

rfecan b, <0 m 0 < g < 1, To kaxauil cnegyoomil Yien nporpec-
ey BOJLINS NPeALIVIIEDND.

JLnA KaMCIOrO HA PACCMOTPEHHBIX CJAVHAER NpPHBELHTe NpHMEp.

708. Jlokamure, uro eciu (@,) — reoMeTpHUECKAS NPOTPecCHs, TO:
a) ay* g = a3 ag
6)a, 4 -a,.z=a,"a,, s raen>3y.

709, Nokaxure, wro ecan b, m b, — 4YNeHK reoMeTpu4eckoll nporpec-
CHM, JHAMEBaTeNk KOTOpOR paBed ¢, To b, =b_¢" ™.
710. B reomerpuveckoit mporpeccan (x,):
a)g= -%. n=5 8§, = 20—:’5; HalimuTE X, H X,;
6) x, =11, x, = B8, S, = 165; uaiigure ¢ u n;
B) X, ﬁ%. r;r-—%, S, -%—}: HAWJIUTE N B X3
r) ¢ =3, x, = 183, S, = 2673 + 24; uadinure X, H .

ApudmeTiHeCcKan v TeOMETPWYECKaR NPorpeccui
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711, CyMMy mepeslX A WIEHOB TOCHEXOBATENLHOCTH (X,) MOMHO HAWTH
no opmyne

n

= Byen
5 _Etﬁ 1).

Joxasxure, 49T0 NOCHABAOBATEILHOCTH (X,) — reoMerpuuecKan

nporpeccus. Hafignre apaMenaTens H DepDBHEIH w@iieH 3ToH nporpec-
CHH.

712 FeoMeTpHUSCKAA ODPOTPECCHS COCTOUT M3 HATHANOATH YJIEHOB.
11
CymMa DepBelX UATH YJEHOB PaBHA &7, & CYMMa CHEAVIONIHX 0#-

1 A
TH YJI¢HOE PABHA _'EE‘ Hafimure cyMMy DOCIEIHHEX TATH HJIEHOB
aT0i NpoOrpeccHH.

713. Yupoorure BEIpAXRteHTE, OPHEMEeHUR (QOPMYNY CYMMEL IIEDBLIX 7
UNEHOE TEeOMETPHYeCKOH NporpeccHn:

a) l+x+x"+2°+2), rme x= 1 m x# 0;
6) 1 -x+xf -2+t -2+ 25 roe x= -1 m x#0.

Jononnurenskue ynpaxHeHns Kk rnase IV
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KOMBMUHATOPUKHW
U TEOPUU BEPOATHOCTEMN

May4eHuwe AaHHOW rnaskl NO3BONWT BaM PacliMpuTs CBOW NpeacTagne-
HARA O PDONW METEMETWEKW B NO3IHAHWW CoBpEMEHHOID MKWPa. Bui noaHakKo-
MUTECH C TAKUMWA KOMOMHALMAMW SNEMEHTOR, KaK NEPECTaHOBKW, pasMe-
WEHWA W COYETAHMA, HAYHWTECE HAXOAMTE B KOHKPETHLIX CMTYAUMAX WX
YUCNO, MCNONB3YH N8 3TOM0 coorTaetcTeyiowme dopmynel. Bac, Bes-
YCNOBHO, 3aVHTEPEeCYIOT BKMGYEHHLIE B 3Ty rNagy CBEOSHWA U3 TEopuW
BEPOATHOCTEN. NOHATUA CAY4aRHOro CofITUA, OTHOCUTENLHOW YacToTh W
BEPOATHOCTH chiy4YalHoro cobeitus. Bel yaHaeTe 0 pesynsTartax onkiToB .
GpocaHMeM MOHETBI W NOACYETOM 4YacTOThl BRINAAEHWA OpNa, KOTOPLE
NPOBOAMNKN MHOMME YYEHLIE, W, BOAMOMHO, CAMM MPUCOEOMHWTECL K 3TUM
OnkiTaM, BEINONHAR KONNEKTUBHO NpeanoxeHHoe B yyelHuke ynpaxHesue.,
Bel y3adaeTe, B Hém COCTOMT KNACCHMYECKWIA NOOXOM K ONpelengHnin Be-
FIG‘ETHDCTP‘I GJ'I}I“'-tﬂIT'IHDFU GDﬁHTHH; NOSHAKOMWTECE C NOHATUAMK JOCTOBED-
HOrD W HEBO3MOXKHOID COGLITMA, CYMEETE HaXOAMTe NPAMEPLI TaKMX
coBLITUIA B OKPYKAIOWEM MWDE, HAYYWTECH pellaTh pasHoobpa3Hbie 3ana-
YK Ha BLIMMCNEHWE BEPOATHOCTW CODLITHMA.

SNEMEHTbI KOMBUHATOPUKHM

30. Mpumepsl KOMOMHATOPHLIX 3apav

B mayke ® HA NpakriKe YacTO BCTPEHaOTCH JIajaud, pemas
KOTOPBIE, NPHXOAHTCH COCTABIATE PAGIHMYHEIE KOMOMHAIHN M3 KOHE-
HOTO YHEIA SMeMeHTOB M NOSOTHTEBATE Yreno KomOmHanmnii. Taxne an-
BaYH TMOAYYIIH HasBAHHEe KOMOMHATOPHHIX 340849, 8 pasge;] MATeMAaTH-
K, B KOTOPOM paccMATpHBalOTCA nmogolHble sanauy, HASLIBAKT
rwombunamaopurol. Cnoso « ROMGHHATOPHKA TPOMCXOMHT 0T AUTHHCKO
ro caosa combinare, KoTOpoe O3HAYABT ¢COLNUHATHL, coYeraths. Mero-
Obl HOMOMHATODHKHA HAXOMAT [MHPOKOS OPHMEHeHEe B (DHAIMKE, XHMHK,
GHOMOrHY, AKOHOMMKE B APYrEX ofnoorax SHoHNHE.

SNAMeHTH KOMEWHATORWEK W TROPWK BEDOATHOCTEA



PaccMoTpUM HEKOTOpPLIe KOMOMHATOpDHLIE JafadH.

Hpumep 1. H3 rpynns TeEHHCHCTOB, B KOTOPYH BXOAST WeThIpe
gejopekda — AHTOHOB, I'puropees, Ceprees n Péjopos, TpeHep
BREEARST ABOMX JJIA YUACTHA B copepHOBaAHHMAX nap. Cxomsko cy-
tecTeyeT BAPHAHTOB BrIbopa Tarol naps?

p Cocrasmm CHAMANA BCE HAPHI, B KOTOPEE BXOZHT AHTOHOB (IR KPaT-
woerH OyneMm OHCATH nepbbie OVEBR damuanai). IHonyaam TpH
TaphL:

AT, AC, AD.

Bulmuiiem Tenepk mapbi, B KoTophle BxognTt I'puropsen, Ho He BXO-
gt Asronop. Taknx nap gee:

I'C, T'®.

Nanee cocrasum napsi, B koropsie sxognr Ceprees, Ho He BXOAAT
Anronos u I'puropses. Takasn napa Tonbko ogsa: Cd.

Jlpyrax BapMAHTOR COCTABJAEHHA NAD HET, TAK K&K BCe DApHLI, B
HOTOpRie BxoauT PEénopos, yie COCTABIEHSL,

HTak, Mbl Nonoyuuan uecTs oap:

AT, AC, AD,
I'C, I'd,
c¢'

duaunT, BCErO CYLECTBYET MecTh BapuantTop anibopa TpenHepoMm
MApHl TEHHHCHOTOB M3 JAHHOR IPpynmsl. <]

Croocol paccyiiesuii, KOTOPEM Mbl BOCIOJL30BANHCE NDH DEIIEHHHA
BAgAYN, HAARIBAIOT NEPefopoM BOIMONCHBLY S8APUAHMOE,

Npumep 2. CHONBKO TPEXIHAYHEIX YHCET MOHHO COCTABHTH M3 IHGD
1, 3, 5, 7T, ucnonsaya B 3anMcol YHCHA KAMKAYI0 W3 HAX He Donee
ogHoro pasa?

P Yroln orserHTs HA BOOPOC 3848YH, BBEIIMINEM BCE TAKHE THCJA.
ITyers Ha nepaom MecTe cTonT mudpa 1. Ha Bropom mecre momer
OwTe aanucana mobas ma oudp 3, 5, 7. 3anmmem, HAnpEMep, HA
mTopom mecte nudipy 3. Torga B xawecrse TpeThed THpPLE MOHK-
#o BaaTe b wm 7. llonyumm gea smena 135 » 137.

Ecaun na sropom smecre saowears nmppy b, To B KadecTBe TPeTh-
et wudpr MoMHC B23ATE nudgipy 3 manr 7. B srom caywae mony-
apm gucaa 163 »n 157,

Ecnu 3e, HAKOHEND, HA BTOPOM MecTe 3anmcats nudpy 7, To Oo-
ayuEm gpenaa 173 & 175.

Urax, MbI COCTABMIN BCE UYHCNA, KOTODLE HAYHHAKTCH ¢ oud-
pat 1. Taxnx usces mecTh:

135, 137, 153, 157, 173, 175.

AHATOTMYHEIN cOOCOGOM MOMHO COCTARHTE YHCNTA, KOTODLIe HAYH-
mamoTes ¢ nugpa 3, ¢ nadps 5, ¢ oudpnr T.

§ 11. 3nemedial komBUHaTORWKK
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Monyyennsie PEAYILTATE 3ANMINEM B 4@ThRIPE C©TPOKH, B Kamkaol
H3 KOTOPBHIX [0 INEeTh YHCENI:

135, 137, 1563, 157, 173, 175,
315, 317, 361, 357, 371, 375,
ol3, b17, 531, 537, 56T, 573,
13, 715, T31, T35, 751, Thd.

Taxmam ofpasom, wua mupp 1, 3, 5, 7 MoKHO COCTABHTEH
24 rpéxsEavERX uncna Ges DoBTOpeRHA mHpp. <
ITposenénnsiil mepefop BAPHAHTOE NPOMILTIOCTPHPOBAH HA CXeMe,
naobpamendon Ha pucymre 80. Taxym cxemy HasmBamT JdepesoM 803
MOMCHBLX BAPUAHMOE.

Mepnaa wndpa 1 3 5 T
Bropas mugipa / \? I/L\T 1/:£\7 /3\5

3},:54\: AAA AV AAA

Tperss undpa 5 BY1715 371718 3

Fuc. 80

JamerHM, 4WTO OTBET HA BONDOC, HOCTABRJSHHLIE B Opumepe 2, MoM-
HO NOAVHUHTH, He BRINDUCKBAA caMi uncna. Byaem pacceymaars Taw. ITep-
sy ogrdipy Moo Beifpars werTsipemsa coocobamu, Tar kar nocae Bwi-
6opa nepBoil THPPL OCTARYTCHA TPH, TO BTOPYIO wndpy MomHEo BRGPATD
yike Tpemsa cnocobamu. Hawxowmen, rpersie uwudgpy soxmeo asibpars (a2
OCTABINEXCcH BRYX) apyma cruocobamu. Chnepoparentro, obinese gHEcio ue-
KOMBIX TPEXIHAMHEIX YMCEN PABHO mpouarefenno 4 3+« 2, 1. e. 24,

Myl BHAIIAH OTRET HA TOCTABJNEHHLIH B ONpuMepe 2 BOTIPOC, MCIONL-
YA TAK HAOKIBAEMOE KOMOuHamopHoe NPasuio YMWONEMUR,

Cihopmynupyem sro npasuao B obmem suae.

p——_—— S T G —

]]ycTL HMeeTeHd n SJeMeHTOE H Tpedvercs BHE‘{H!T’E H3 HHEX |
. OOHME 3a OpyruMm k ssgemedToB. Kol OepBmifl SAeMeHT MOMHO |
suifipare n, coocobams, [DOCHe 9er0 BTOpPOH aJeMeHT MOFEHO |

. BRIOPATEH 1, criocoBaME M3 OCTABINWXCS, 3aTeM TPETHH bIeMeHT
MOHKHO BRIBPATE 1y cOoco0aMB HA OCTABIIMXCH H T. 1., TO YMC-

Jo cnocofos, KOTUPLIMH MOIYT Emm- AnlbpaHel Bee £ BAEMEH- |
- TOB, PABHO ODOWIBEAEHHIO fy ° na- S e 1

FECERY aemMedTE KOMBMHETORMEN ¥ TEOPHW BEPORTHOLTER



Mpusmep 3. Ua ropoga A B ropog B BeayT aBe nopork, B3 ropoga B
s ropox C — TpR moporH, ma ropoga C o mpmeTany — JABe A0DO-
ru (puc. 81). TypHCTEI XOTAT mpoexaTh M3 ropoga A 4epes ropo-
na B u C « npucragd. CROILKEME cNocoDEME OHHM MOIYT BeIODATH

MAPIOPYTT
. _'_,_,_,—'—\—..\_\_,_,.,—'-'_'_'_'__\_‘_‘-\-.. e —
e =
A B — o o Mpuerans
Puc. 81

p Ilyrs us A n B rypuctsl moryr saibpars aABymsa coocobamu. Jla-
Tee B KAM/IOM clVUae OHH MOIVT npoexars ua B B C Tpems cno-
cobamu, 3HaYHT, EMeioTca 2 ¢ 3 BapuaHToB MapmpyTa 3 A 8 C.
Tak wayx ®a Topoga ¢ HA OpHCTAHL MOMKHO OOIDACTL [ABYMSA CHOCO-
Gamm, ToO Beero cvimecrsyer 2+ 3-2, 1. e. 12, cnocobos BriBopa
TYPHCTAMM MaplipyTa us ropoga A K mpHeTand. <!

YnpaxHeHns

A e T T

714, B rade npepnaraior jiBa nepphix Gmoga: Sopi, paccoJbHHE — B
yeTEIpe BTOPLIX OAlOfa: Py, KOTJeThl, COCHCKH, NeJbMeHH.
Viamcure pee ofelsl U3 Depeoro © BTOpOro OJIKJ, KOTOpPBIe MOMET
saKasaTh nocerHTens. [IpommmocTpupyiire oTReT, ODOCTDOHMB Zepe-
BO BOGMOEHBIX BADHAHTOB.

715, ¥ Hpuanl nats noapyr: Bepa, Bos, Mapmma, [lonmna u Ceerna-
ma. OHEA pelumMaa ABYX H3 HHX NPHIIACHTE B KMHO. YKaMHTe BCe
BOIMOMKHBLIE BapHaHTH BRibopa noapyr. CROALRO TaKHX BAPDHAH-
ToB?

716. Crampmon uuMesy dersipe Bxoga: A, B, C m D, Vramure see Bog-
MONHBLIE CHOCODEI, KAKHMH NOCETHTENE MOJKET BOHTH Yepes oIuH
BXO[, a4 BRITH wepes apyroid. Cxoasko Taknpx cnocobos?

T17. ¥ramure Bee cnocobhl, KaKUMM MOMKHO DASIOMKHTL TpH #0I0RA B
OBE BAdEl (YYTHTE NPH HTOM ciy4Yad, Korag OZHA H3 BAZ OKAIKET-
cH IOyeToi).

T18. (Tra patomsl & napax.) CocraBbTe BCE BOIMOA(HBIE ABVIHAYHEE
WHCAA Hd YEaIABHHBIX Il,“':hpt HCOOJNB3VH B IANHCH YHCIS KAAIYHD
e HEX He Dojiee OXHOTO pasa:
a) 1, 6, 8; 6) 0, 3, 4.
1) OfeyvauTe, B 4éM COCTOMT OCHOBHOE DAANWYHE 2adaHmil a) u 6).
2) PacopegennTe, KTO BRIOOAHAET JajaHue a), a Kro — saananue 0),
H BEIDOIHATE HX,

3) Ilposepbre ApYr YV IPYVIa, OPABIUNIEHO JIH COCTABACHBI BCEBOI-
MOMHEE ABYSHATHLIE UHCIHL.

§ 11. InemeHTsl KOMBHMHATOPWKK
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719.

720.

721.

722,

723.

724.

725.

726.

T27.

728.

Ha mudp 1, 2, 3 cocraBere BCe BOIMOMHEIE OBVIHAUHEIE YHOIa
OpPH VCIOHHH, TTO!

&) nudpsl B YHCIe HE HOBTOPHIOToS:
0) nonveraeTcda MOBTOpeHMe mpp B uHeIe.

Henonsaya madpu 0, 2, 4, 6, cocransre Bee BOSMOIKHEIE TDEXIHAY-
Hbl¢ 9HCNA, B KOTOPDMX ODHEQPH He OOBTORHAKITCH.

B mwaxmarsoM TypEHpe yuacTsymoTr 9 uemosex. Kaminil s mEx
CHITDAN ¢ KAMIEIM 10 ofHoH naprun. Cxonsxo seero napruit 6uimo
cHITPAHO T

B copesmosamusx mo dyrbony yuacrsopano 12 xomang. HKasaas
KOMAHAA ODDOBEJA ¢ KIKAOH H3 OCTANBHBIX 10 OAHOA HIpe HA CRO-
eM MoJie ® [0 OfHOH HTpe HA Noje conepunxka. Croasxo Beero Hrp
OO ceIMpaEo?

Ilpm Betpeue 8 Yenomer ofmMemsAmHCH pPyKONOMATHAME. CROIBEO
BCETO GRINO CAENan0 PYKOOOMKATHRT

VYyuaupmecs 9 wnacea pennany ofMeRaTh-
ca gororpabuayMur. Croasko doTorpa-
thuit qna ovoro morpebyercH, eciH B
raacce 24 ygammpxcsa?

Ha sxonroit npepH moMa YCTAHOBAeH
JomopoH, Ha KOTOPOM HAHECEHBI
omugpe 0, 1, 2, .., 8, 9. Kaspas geap-
THpA TOAYYAET KoM U3 IBYX ORGP TH-
ona 0—2, 8—7, 7—8, 8—B u 1. on., moa-
BOSSIOIIHE OTHPEIBATE BXOHVIO IBEDE.
XBATHT OB KOIOB A0 BCeX KBADTHD
noma, ecnu B mome 96 kmaptup?

Hs cena [Iarnoso B ceno MaTeeescKkoe BegyT TPH DOpOTH, a W3 ce-
na Marpeepcioe B ceno IlepmmuAo — YeThipe gopord, CROILEHMHA
coocobaMi mMoxHEO monacTk Ha JlATiaoro B [lepmuuao gepes Mar-
BEERCKOeT

B wade umewrecs Tpw mepsmix Gimoza, oaTs BrOopRx Gaoa wm
Asa TpersHX. CUKoABEHMH cnoocobGaMH DoceTHTERA:R Kadie Mo-
MET BRIOpPATE 0Del, COCTOAINHIT M3 LepBoro, BTOPOTC H TPETHEro
Gaon?

[érp pemmnn modTH Ha HOBOTOJHHN KADHABAA B KOCTIOMe
Mymketrépa. B arTesse Opoxkara emMy UpPeANOMHAM HA  BuIbop
pasanunbie Do GACOHY H UBeTY NpeAMeTs: DATL BHAOB GpIOK,
mecTs KAM3IONoB, TPH MIAOHANLE, B napsl CEIor. Croraro
PABIHYHEIX KAPHABANBHBEIX KOCTIOMOB MOMHO COCTABHTL H3 THX
npeameTos?

m AnemeHTel X OMDUHETOPUKK W TEDPUK BEPOSTHOCTER
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729, YopocTHTe BhpAMEeHHE:

2ah a—>b ] 2a b
a) *

S 2a+2h| a+b b-a'

ot Pt (e
-9 L4 xR 2-4)

730. Pemnre HepaBeHCTRO!
a) (2,5x+ 3)(dx - 1) — 2,bx(4x+ 2) < 33
6) (1 — 4x)* - (Bx— 1)(2x+ 1) = 0.

731, HaoGpasure cxeMaTHdecEn rpaduk QVERODUE B yKamnTe 06IacTsh
eé amAveHWN:

a) y— x* + 15; 6) y=(x — 16)% B) y = -x° + 8.

31. lNepecraHoBKH

Mpocreftmumy KOMOMHATMAME, KOTOPbLIE MOMHO COCTABHTH M3 3je-
MEHTOE HEOHEYHOM MHEOMeCTRA, ABTANITCH ﬂepecmaunﬂrsu.

Paccmorpum npumep. IIyers umeerca TpH Kuuri, ODosHaumm HX
fyxsamur a, b u . DrH KHENrH MOMHO DACCTABHTL HA NOJKe NO-pas-
HOMY.

Eenm neproil MOCTABHTE KHETY 4, TO BOSMOMKHBI THAKHE DACMOJIOMKe:
HHA KHHAT:

abe, ach.

Eoam nepsoll mocTABHTH KHHUTY b, TO BOIMOMKHBIMH HBIAWTCH TA
EHEe pacoooHeHd:
bac, bea.

W uakomen, eclIE NepBoH DOCTARMTE KHETY €, TO MOMHO HOIYYHTH
TEHKHE ]}&C]IDIIDH{EHH:H:
cab, cha.

Kamgaoe H3 aTHX PACTIONOMAKEHEN HASKIBAIOT NEepecmanoskol us Tpéx
aaeMeHTOR.

IlepecTaBoBKOH M3 /1 AIEMEHTOB HASRIBAETCA KAMI0e DACIOJNO-
MEHUe ITHX BJIEMEHTOB B ONpPEIeNEHHOM Hmopanke.

I WL o et e il g G B e e & 3 —

Ypeao nepecTaHoBOK M3 N 3eMeHToB oboasauanT cHmMBoJOM F, (JH-
raeTcH ¢ Ha na»).

§ 11. Snementsl KOMDUHETOPWEN
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B paccMOTpEHHOM TpHMepe MBI Veranoswns, €to P, = 6. [Iaa roro
grobBl HAHTH 49HCIO0 HepecTAHOBOK M3 TPEX SIEMEHTOB, MOJKHO He Bhi-
NHCLIBATE 9TH OEPECTAHOBKH, A BOCHOILIOBATHECH I{GMEHH'&.MPHHM mpa-
BHIOM yMHOMeHH#. Bygem paccympmares Tak. Ha nepsoe mecro momEO
MOCTABHTE M0G0H W3 Tpéx anemeuTos. [las mamzoro emfopa DepBoro
3NEMEeHTA ecTh [iBe BOIMOMHOCTH BHIOODA BTOPOTO M3 OCTABIIMXCA ABYX
anemedrop. Haxomen, gna wkanxioro smbopa Nepssix JABYX HIeMEHTOB
OCTASTCH eNNHCTBEHHAR BOAMOMKHOCTL BRIGODA TPeTLErD ageMenTa. 3Ha-
T, YHCA0 NePecTAHOBOK HMA TpeX sxementToB paeao 3+ 2-1, 1. e, 6.

Brinegem Tenepk (opmyJIy 4HCIA NepecTAHEOBOE U3 1 3JEMeHTOB.
Bocomomsayemes Tem e cnocofoM paccy:IeHEWH, KOTOPRHL GBLT HCNIONL-
30BAH AAA HaXomjenus P,

“FCTI:& MblI IMEEM N 3JIAeMEHTOB. Hﬂ. HQPBDE MeCTO MOMHO NOCTABHTE
aobolt ua sux. Jns xaxaoro Bufopa HepBOTO 3JIeMeHTa Ha BTOpPOe Mec-
TO MOMHO IMOCTABHTE OAHE W3 ocrapmuxca n — 1 saxementon. lna wam-
Aoro Beifopa TepBLIX ABYX 3NeMEHTOEB HA TRETHE MECTO MOMHO N0CTa-
BMTh OJHMH H3 OUTABIMHXCH 1 — £ smeMeHETOB H T, 4. B pesyasTaTe
HOJYYHAM, 49TO

P.,=n(n=1){(n—2)-..-3-2-1.
Pacnonomue MHOMATENW B NOPAjKe BOIDACTAHHA, NOJYIHM
P,=1:2'3 .’ (n—2)(n—1n.

Ina nporaBefeHdS ODEPBRIX A HATYDANBHEIY YHOET HCHOMBLIVHNT Cle-
npaisaoe obospauenne: nl (umraeTes «n AKTOPHAILS ).
Hanpumep,
2l=1-2=2; =1-2-3-4-5=120.
Ilo onpepenesmo cunurapr, uro 1! = 1.
Taxum obpasomM, THCIO BCEBOAMOMKHBIX NEPECTAHOBOK W3 N BemMeH-
TOB BRIMHCAAETCHA OO0 opMyne

Npumep 1. Cronbrumu cnocofamu MoMHO pacceTaBuThE 8 yuacTHHI
drransHOro saliera HA BockMB DeroBeiX fopomgax?

P "Hueno enocoboB paEHO WHCAY DEpecTAHOBOE Ha 8 anementos. [lo
(popmMyIe YHCAA NepecTAHOBOK HAXOTHM, 4TO

P,=8l=1-2-8-4-56-T-8=40320.
3uauur, cymecrayer 40 320 cnocoGoB paccTAHOBRM YUACTHHIL 3a-
Gera Ha BocbMH GeroBbIX OOPOMRKAX.
Ilpumep 2. CRONBKO PASTHYHLIX HeTHIPEXIHAMHEIX WMHCEN, B KOTODLIX
uudiphl He MOBTOPHIOTCH, MOMHO cOCTABNTE U3 nudgp 0, 2, 4, 67

P Ha ougp 0, 2, 4, 6 momuEo noayauts P, nepecranosor. Ma Eux
HE.,T.[D HCHEJITHEOYHATE TE HEPE[‘.TEH{}BKH, KG‘]‘DPBI‘E HAYHHAKTCHA C© I'.]'.. TRAK

FnemeHThl KOMBUHATOPUEN W TROPUK BEPOSTHOCTER
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KaK HaTypaJbHOe YHMCA0 He MOMkeT HadWHATheA ¢ mudpm 0. Yue-
S0 TAKMX NEpecTAHOBOK pamHo P,. 3HAYWT, HCKOMO® YHCAD 96Tkl
pPEXBHAYHBIX UHCea paBHO P, — Paa.

Honyuaem

P,-Py;=4-31=24 - 6=18.

Ilpamep 3. Hyeercs OeBATE pAIEYTHBIX KHHUT, YeThIPEe H3 HOTODBIX —

|

vueGErkn. Croasnume cnocofaMi MOMCHO PACCTABRHTE OTH KHHTH
HA Donke Tak, 4rtobnl Bee yuebaurw croann pajgom?

Crauana GyigeM paceMarpupath yVYeDHMKHM Kaxk oxnHEy kHEry. Tor-
A Ha OOJIKe HALO PDACCTABHTL He [EBSATh, & [MIECTE KHAT. DTO MON-
HO caenats P; coocobamu. B raxaodl #a noIyYeHHRIN HKoMOHHA-
muit MOMHO BuDONEMTE P, nepecranoBor yuefEmkoB. SHAYHT,
HOKOMOS YHCI0 coocobos PACIIONIOMEeHHA KHHT HA IIOJKe DABRHO
npouasegesun Py P,.

I[Moxywaem
Ps-P,=6!-4!1= 72024 =17 280.

Ynpaxvenws

T32.

T33.

734.

735.

736,

737.

738.

739.

740.

CroneraMu cunocobfamMi 4 4enoBeKa MOI'YT DASMECTHTECHA HE HEThI-
pExmMerTHOH crRaMeiire?

Eyvprep noameH pasHecTH ODAKeTH B T PA3NMYHRIX YVYPemRIeHHI.
T CHOMBKO MADHIPYTOB OH MOsMer BwOpaTs?

CronskumMmn crnocobamu 9 yenoBeK MOryT BCTATH B OUYepeab B
TEATPANLHYIO Kaccy?
Cronbko CymmecTsyeT BHEIPAMEHHI, TOMACCTBEHHO DABHBIX IPOMHI-

peneEn® abcde, KOTOpEE DONYVHMAKTCH W3 HETO NepecTAHOBHOMN
MHEOMATEISN T

Onkra noMeERT, UYTo TenedoH ODoIpYTH ORAHUHBAeTCH ODudipasmu 5,
7, 8, 5O 300miaa, B HAKOM OOpANLKEe 3TH OHGPLI CAemyIoT. Y rammn-
TEe EEIJIﬁGJIL]]IEE YHCI0 BAPHAHTOB, KOTOpLIE 80 OpHOéTcs mepe-
Opars, 9T1o0nl A0IBOHETHCH DOOPVIE.

CHQJ‘H:EO maCcTHIHAYHBIX YHCe, B GalHCH KOTOPhIE HaMIAA H.l-H]II'
P MCHOOJB3VETCA TOABKO OJMH DPHd, MOMHO COCTARATE U3 OHOD:
a} 1‘ 2! 5! Et Tl B; ﬁ] ﬂg 2. 51. ﬁ. Ti 8?

Croasno cpelrn ‘iETHP&KBH&‘II:LEﬂ[ JHCen, COCTABIEHHLIX H3 !11['[1}5!

3, 5, 7, 9 (fea uxX NOBTOPEHHUS), TAKHX, KOTODEE: ) HAYMHHAKOTCH
¢ wudiput 3; 6) kparan 15?7

Hafigwre cyMMy ODHQD BeeX HeTRIDEXAHAYHBIX UHCET, KOTODLIEe
MOMEHO COCTABHTE Wa mmbp 1, 3, 5. 7 (Gea ux nmoBTopeEns).

CroabKo 9Mcell MOMHO coctaButTk M3 nudp 1, 2, 3, 4 (Ges ux oo-
BTOPEHUA), TAKNX, Kotophle: a) Boxsme 3000; 6) boavme 20007

§ 11. 3nemMedtsl KOMBUHATOPWKM
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T41. (Fadava-uccredosarue.) Cemb MATBYHKOB, B YHCJAO KOTOPBIX BXO-
maar Oner B Hrops, cranopares 8 pag. Hafigame ducao posmonc-
HEIX KOMOHHADWH, YAOBAGTRODAKMIMX VCAOBHIO:

3 4) MANBYHEN DACTIOAATAIOTCH B ONPOHIBONLHOM [OPAIKHE;
6) Oner gomKed CTOSThH B HAYAme paga, & Hrops — B KOHIE;
B) Oner m Hrops ODp/KHE CTOATE PHAOM B OPOHIBOJALHOM [OPIKE;
r) Oner u Hrops momseEnl cToaThs pamnoM, npuuém Hropes aonsen
BAxoguTeea Boepenn Omera.
1) Ilna wamporo cayvuas BeISCHWTE, Hakaa HoMOWHANTHA paccMar-
pHBASTCH B AAHHOH CHTVAILHN.
2) BreinomHEUTe BRINHCJIEHHA H SaFETe GTBET.

742. B pacuncasuy HaA MOHEeleNbLHEWE MIECTH YPOKOB: PYCCKHI ASLIK, af-
refipa, reoMerpus, OHOJOTHA, HCTOPHA, QHIKYIBTYPA. CROIBRAME
cnocofaMH MOMKHO COCTARMTE PACHMCAHHE YDPOKOB HA HTOT [@Hk
Tak, uToll [Ba YPOKA MATEMATHKH CTOANH panom?

743. CrolBERO CYHIECTEVET NepecTAHOBOK OVHE CHOBA 4KOHVEH, B KOTO-
PRIX ﬁyﬂnﬂ “K#, 40, 4H+¢ CTOHRT PHAOM B YEAIAHHOM IIGPH.II.TEE?

[744. CroaskuME cnocofaME MOMHO DACCTARMTE HA Nonke 12 KHHD, W3
KOTOPEIX 5 KHHP — 870 cOOPHHKHR CTHXOB, TAK, 4rodbl cOopHMKH
CTHXOB CTOANH DALOM B NPOMIBOJALHOM Hopaxke?

[745. CronsxkuMi criocobaMi 5 MANLYMKOB ¥ J HeBOMEK MOTYT 3aHATH
B TeaTpe B OfHOM pagy Mecta ¢ 1-ro no 10-e? CroAbRHME crOCO-
GAME OHH MOTYT 2TO CAeNaTh, GCAH MANLYHMKH OVAYT CHAeTs HA
HEYETHEIX MECTAX, A [JeBOMKH — HA YeTHBHIXT

T46. (qan padomw 6 napax.) Herpyano ybegntees, wro aucno 30! me-
mures Ha 90. Medtersurensuo, 90 = 259, u RadLl B3 9THX
MHOMHTENEH BXOANT B npousseienne, pansoe 30!, C nomomewo ana-
JNOIHYMHBIX pACCYAIeHNI onpegemwTe, gemaren au umcao 30! ma:
a) 92; 6) 94; B) 96; r) 98.

1) PacupeaenuTe, KTO BRIIOJHAST safaiks a) B B), & KTO — ja-
AapguA B) u r), ¥ BLNOIHEHHTE HX,
2) IMpopepere gpyr ¥ ApVra, OPABHALHO 0 BRINOJNHEHBI J808HHNA.

747. Nennrea nn uncoo 14! nal
a) 168; 6) 136; B) 147; r) 1327

748, HafimuTe agauenMe BLIDAEHMA:

151, B!, 421, 16! 281 | 451
a) a1’ 6) o ) o1° r) 147- 31" n) al- a6t ) 431-ar"
749. Boaeaca®Te 3HAYEHHEe BRIPAIKEHHA:
121, 141, 30! | 36! 15! 25!
)5 O Dyghy Dwar N © @
750. Yo Gonblle M BO CKOIBEO PAS:
a) 6! -5 nnm 5! - 6; G) (e + 1) n wmm nl-(n+ 1)7

AnemenThl KOMDUHETOPWEW W TEORVA BEDOATHOOTEN
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79l. YaopocTHTe BLIDAMGEHHE:

= ah

gy |2-3 _Ga-18] Sa-15 }ab*—u*a_ a-b
@ -30+9 4 +27) 4a°+108° R
a+

T62. Pemure cHeTeMY HEepPABEHCTE:

g) |[T—3x—4(3-1,5x) <0, 6) |2(15x—-1)—-(x+ 4) =20,
—6(1+ 2,5x)—10x-4 >0: —(2—x)—-0,T5x<0.

753. Tlepecexalorca au napabona y= x° — 6x u npamas y — 8x = 07
Eenw pa, 10 yRaMUTe KOODIHHATHE! Touer nepecevdenns. [lpomm-
MOCTPUPVHTE OTEET ¢ NOMOINBI0 CXEMATHYECKOr0 DHCYHKA.

32. PaamelleHns

Ilyers umeerca 4 mapa W 3 nyerwie aveitkn, Oboamaunm maps:
Gyxkeamn a, b, c, d. B ramayio adeliky MOMKHO NOMECTHTE [0 OJHOMY
wapy us sroro #abopa. Ecmm MBI DOMECTHEM HIAp @ B NEPEYIO AYelKy,
map b po BTOpPYI0 AYEKY, 4 AP ¢ B TPETHID AYSHKY, TO NOJAVIHM Of-
HY H3 BOBMOXHBIX YHOPANOYEHHEIX TPOeHR IIAPOR:

a [}] c

Buifinpasa no-pasHoMy mMapsl 408 Nepsoil, BTOpoi B Tperbell aueex,
OyjeM NoJyHATH PASHANYELIE YHOPAAOYEHHBIe TPOMKK INADPOE, HADHMEp:

a C b h a c e C b

Hangiyio yHOpALOMEHEVID TPORAKY, KOTOPYI0 MOMHO COCTABHTH MO
HETHIPEX SJeMEeHTOE, HAJMBAWT PAIMEMENUEN B3 4YeTRPEX SJMeMeHTOB
oo TR

PaamemenueMm B3 n anesmenros no k (k< n) masuiBaetTcs Mo~ |
6oe MHOMECTBO, COCTOAINEe Ha k SNeMeHTOB, B3ATHIX B omnpe-
NeEHHOM NOPAAKEe M3 JAHHLIX 1 9JIeMeHTOB.

e — — - — e |

e

Taxum obpasom, ABE pASMELEHHA U3 N JNEMEHTOB 110 k CYHTAIOT-
CA PALTHYHBIMK, C/IH OHM DASIMYANTCA CAMHME HNMEMEHTAMH HJIH [o-
PHAKOM HX DACHOJIOMHEHHH. '

Hucao pasMemenstii 5a n anemenTos no k oboanauair A' (yuraerca:
«A na n oo ke).

§ 11, SGnemerdTel KOMDNMHATODMEN
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Buisenem dopMynv gncia pasMemiennit us n snemestTon no &k npn
k< n. Ileperuifl aneMenT Mo:xuHO BEbpars n cnonocobamu. Tax kax
Hoeae aroro ocradétes n — 1 amemenrtos, T Aa8 Kamaoro smbopa nep-
BOTO ajeMenTa MoHEO 1 — 1 coocobamn Beibpars Bropol anemont. Ila-
Jee, IO Kaagoro BEEDPE OepBRIX OBYX JIEMEHTOB MOMHO M — 2 CIIG-
cofamMu BeIDPATH TpeTHH azmeMmeHT (Ma n — 2 OCTABIOHXCS) ¥ T. O
Hakoren, pas wasxaoro seibopa nepsnix k — 1 ajgeMenToR MoHO
n— EIE-‘E — 1) cnocobamu Buibpars kit anemenT (u3 n — (k — 1) ocraBmmxcs).

HAYTHAT,

A'=nin-1NM-2)- .. (n— (k- 1)), T. e.
A= nn-1(n-2) . (n—k+1).
YMHOMEHM H DA3IeiuM NpaByi HacTh 3Toro panenctsa Ha (n — k)b

A: - ala=1n =2y rin—k+1)(n— k)

(n— k) 3
Bamenun (n — k) opoumssegesuwem 1-2-3- .- (n— k) n pacnono-
AMHE MHMHHTETH B DOPHIKe BO3PACTAHMS, NONVUHM
A#_1'2'3‘111'{H_H]'{n_k'.‘1]'-;-'[""‘]“
no {n— k)l :

B upcnnrene apoin sanMcaHo OpOMABeAeHNE RCEX HATVDAIBHRIX YH-
cen or 1 go n. Dro npouasejesne panso n!. 3EaunAT,

k_ _nl
A’n"[n-k}l'

Mui momyuman (opMyay A8 BHIYMCISHWA WHOJAA pasMemgennii ma
roaneMenTos no & opr k< n, PopMyns BepHA M B TOM CHOYHAE, KOrga
k= n, ecin yCNOBHTHCH CHHTATL IO onpejenenmo, uro 0] = 1.

Pacemorpum npuMeps.

Npumep 1, Vuammecs 2 xaacca uayqawt 9 opexveron, CrombrIMM
cnocobaMB MOMHO COCTABWTE PACITHCAHHEe HA OJHH JeHb, 9Tobkl B
HéM Ob1o 4 pasauuHBIX npegmeral
B Jlw6oe pacoucadme HA OJNH JieHb, COCTARICHHOE H3 4 PARIHUYHEIX
npeaMeToR, oTAHYAeTeH oT gpyroro jubo malopoM npeaMeTon, JiH-
00 NOpAAKOM HX CAeIOBAHHA, JHAYHT, B 2TOM IpHMepe pedb HAET
o pasmemennax ua 9 pnementor no 4. Mueem

Al=32=6-7-8-9=3024.
Hraxr, pacoHcanme MOMEO cocTaBHtTs 3024 cmocobamm. <]

Opumep 2. Cronsko rpéxssaunsx ancen (bes mopropeHEUA NUGD B 3a-
HMCH 4YHeja) MOMHO cocraBmTh Ha mudp 0, 1, 2, 3, 4, b, 67

b Ecnw cpegm cemun mEipp HeT HYVAH, TO HHCI0 TPeX3HAYHBIX FHCeN
(fea moBTOpeHmA uHdp), KOTOPEE MOMHO COCTABHTL M3 ITHX
oup, pasHo gHcay pasmemeHHHE w3 T saemestToB no 3. Omxmakxo

SneMeHTH KOMOMHATORWKKM 1 TEO[DWWY BEPORTHOCTER
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cpean papEmx ondp ecrs nmdppa 0, ¢ KoTOPOH He MOMKeT HaMM-
HATHCH TPexXsEaqHOEe gMeno, IlosToMy H3 pasMemeHHE ua 7 aje-
MEHTOE TI0 3 HAJA0 MCKIYHTE Te, ¥ KOTODBIX NEPBLIM 3JIeMEHTOM
sanserca nndgpa 0. Mx uneno pasHo wmeny pasMemenwii ua § ame-
MeHTOB mo 2. . .
BHAYMT, HCKOMOE HMC/A0 TPEXIHAUHEIX umces pasHo A — AL
Homy=aaem

AP -ar=T1 % _5.6-7-56=180.
Ha nanssx nmbp Moxao coctasuTe 180 Tpéxanagnnx gucen (Ges
nosTopennA wHpl. <l

YnpaxueHus

764, CroALKMME cnocoBAMI MOMET PASMECTHTHCH CEMbH H3 TPEX Yesno-
BEK B HETHPEXMECTHOM KyIe, eciH APYIHX [ACCAKHPOB B Kyne
Her?

755. s 30 vuacrankop colpanus Hago BRIGPATE npejcejaTeNs U Cex-
peraps. CKOALKHMH coocobaM# 3T0 MOMKHO cleiaTh?

756. Ha crasunm 7 saunacHbix nyreit., CKONBEKHMH cHoCOoBAMEH MOMHO
paceTaRMTH HA HAX 4 moesga?

757. Cronprumit crnocobaMi TpeHEp MOMET OoUpeienlnTh, KT0 HI
12 criopreMeHoK, roTOBWX K yuacTHio B acradere 4X100 m, nobe-
AHUT HA [EPBOM, BTOPOM, TPETBEM M HeTBEpTOM sramax?

758, B kpyrosoii gnarpamMme kpyr pastuar ma 5 cekropos. CexTopnl pe-
LM BEKPACHTL PASHBIMH KpPAcKaMu, B3ATHIMM K3 Babopa, comep-
samero 10 kpacok. CROMBEKEME cOCOBAME 2TO MOMCHO CHeJaTh?

759. Cronskumna cnocobamu 6 cTyAeHTOB, CAAKINHX JHIAMEH, MOUYT
SAHATL MECTA B AYIMTOPHN, B Koropoi cromr 20 ogHOMECTHBIX
eronon?

760. Ha crpamnne ansboma 6 ceobonmerx mMect gas dororpadmit. Crons-
KEMH cliocofaMB MOMKEO BIOMHTL B cBoBOAHLIe MecTa:

a) 2 dororpadmmn; G) 4 thororpadmn; 8) 6 (ororpadmii?

761. Ha nnocxkoers ormeroan 5 rovex. Hx mago obossaunTs TaTHHCKHE-
mu OyepaMi. Ckonsxesmy coocodaMB 8T0 MOMHO CIelIaTe (B JaTHE-
ckoM aspasuTte 26 Gyks)?

762. CROALKO HETHIPEX3HAYHLIX 4HCE], B KOTOPBIX HET OJHHAKOBEIX
OHGP, MOAHO COCTABHTL H3 oHpP:

a)l,3,5, 7, 9; 6) 0, 2, 4, 6, 8?2

763. CronpKo CVIIECTEVET CeMH3IHAYERIX TeIe0HERIX HOMEDOB, B KOTO-
phIX Bee MUGPE PASTHUHEIE W TMepBAf Hdpa OTIAHYHA OT HyAsT?

§ 11, IneMeHTl KOMEBUHETOPUKK
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764. Croxsro MomuO coerasuts w3 uudp 1, 2, 3, 4, 5 (6ea ux nosro-
PeHHSA) PASTHYHLIX TDEXAHAUHLIX HMCEN, KOTODhIE HBASKTCH:

4) YBTHBIMM; 6) kparEmmur 57
765, Pemure nuoiiioe HepaBeHCTBO:
dx-1
a)-2< =<2  6)0,2<

1—5z
20

< 0,4.

766. Petunre cucTeMy ypaBReHsil:

a) Ey - 2x =10, ﬁ:l 0,4x - ﬂ--ﬂy = (),4,
T+ 56y =2T: x+ 11y = 12,5.
T67. Haiigure anavenue BRIPAMEHN:

8 12 7151
a) g ar 0) aroar B) Broar

33. Couyeranua

IlycTs MMeeTCH HATH FBOAHMK pasHoro uneera. OGosHayuum wmx Gyk-
BamMu a, b, ¢, d, e. Tpebyerca cocrasurs Gyker ua Tpéx reoague. Bu-
ACHHM, Kaxkme Oyxers! Moryr GmTh COCTARIEHNI,

Ecam B OykeT BXOAWT IBOSAHKA ¢, TO MOMHO COCTARWTE TAKHe Oy-
KETHI:

abe, abd, abe, acd, ace, ade.

Ecnur p Gyxer He BXOAHT TBO3AMKA @, HO BXOAHT rsosguka b, To
MOMLHO NOJAYHHTL Takne GyHeThl:

bed, bee, bde.

Haxonen, ecan B 6yxer He BXOJHT HH I'BO3AHKA @, HH IBOaAMEKa b,
TO BOSMOMKEH TOJBLKO OHH BADHAHT COCTABJACHHS GyKeTa:

cde,

M VEASANH BCe BO3MOMIHBIE Crocolbl cOCTABNEHMS EHHETDB. B KOTO-
PLIX NO-DAIHOMY COYETANOTCH TPH IBOJIHKH H3 JAHHLIX OHTH. l"mmpmr.
YTO Mhl COCTABMIM BCE BOOMOMKHEIE COvEmAHuUR ua D anementon no 3.

{ Coueranuen H3 71 37MeMeHTOB No & HasuBaercs moboe MHOME-
CTBOD, COCTABJIEHHOES H3 k aIeMenTOR, BI:IEPH.EB.‘I:H. H3 NAHELIX 1
| BNEMEHTOB,

HE—y=— ST E L - i
B ornuume or pasMmemennil B COYSTAHMAX He HMeeT 3HAYEHHA, B Ka-

KOM OOPHIKEe VEASAHE oSneMeHTHl. [Ipa CcOUYeTAHHA HI R SAeMeHTONR
mo k OTHAMYMANOTCH IpPYT OT OPVIA XOTH ORI OMHHM 3IEeMEHTOM.

GELERY SnemedThl ROMBUHSTORMEY W TEOPWMY BEPORTHOCTEN



Yo COMETAEEIT HE n sneMenTos mo k obosrauanT Ch (Ywraercs:
«C us n mo ke).

B paccMOTpPEHHOM TPHMEpE, COCTABHB BCE COUMETAHHSA U3 D sAeMeH-
Tor mo 3, Me Hama#, 9To CF = 10.

Bripesien (OpMYyIY HHCAA COMETAHER B3 0 sJeMeHToB o k, rae k< n,

BuistcHuM cHauana, Kar Cp seipaskaeres depes Ay u P, Mu mam-
AW, 9TO W3 D ANeMeHTOR MOMHO COCTABATH CAEAYIOINHE COTeTAHMA U0
4 anemenra:

abe, abd, abe, acd, ace, ade, bed, bee, bde, cde.

B xamioM coueTAHRMH BLINOJHAM BCe NepecTaHoBHH. HHeno nepe-
CTAHOBOK H3 TPEX aaeMeHToB pasHo Py, B peayawrare noayuuM Bee Boa-
MOMKELRE KOMOMHEAITNY 13 D sneMedTOB N0 3, KOTOpPhAIe DAINWYRIOTCH JIH-
B0 caMHEMBP IJeMeHRTAME, Jud0 DoOpAZKOM 3JIEeMEeHTOB, T. &. BCe paj-

Memenns 3 b ajJeMeEToB mo 3. Beero M moayumm Al pasmemenmit.
SHavuT,
C:-Py=A;,
Orewona ;
0
T
Anpanormuso OyvieM paceyikaars B ofmem cayuae. lonyerum, uro
HMeeTCcH MHOMECTBO, COAEepIalilee i1 3JMEeMEHTOB, H H3 €10 3JeMeHTOB
COCTABJIEHL] Boe BOZMOMKHBIE cOMeTAHNA oo & aneMenToB. "IMCHO TAKHX
coueranmit pagao C). B KaMJ0M cOYETAHHE MOKHO BRIITOJHATE P, me-
pecTanoBoR. B peayibsrare Ml NOJYYNM BCe DASMELIGHUH, KOTOpbIE
MOCHO COCTABITL M3 7l 3jeMentos mo k. Mx umeno pasuo A,
Suauur,

At=cCh- P,
Crrenoaa
Ai
AP )
Cr =5
!
Tlonwaysck TeM, 4TO Aﬂ = [T—ﬂk_u' rae k< n, HAXOAMUM, HTO
PR N
Co = Fitn -1 *

My moayvauan (GopMyAy Anf BEYMHCIEHHA WMCOIA COMeTAHHH M3
it paeMeHToB o k opu awbom & < n.
lpuBegeM OpHMeEps,

Npumep 1. Ha aabopa, cocroamero us 15 kpacok, Hazo snbparh
3 KpackW AAA OKpAIUHBaHHA mWKaTyaxe, CroaskEMH cnocobamn
MOIEHO CJefaTh 3TorT embop?

P Kascusift seifop TPEX KPACOR OTAHYAETCH OT APYToro xord Obr on-
a0l wpacwoil. 3EAYMHAT, 3Aechk pEYh HABT O codMeTAHHSX M8 1D ane-
MeHTOoB o 3.

& 11, JnemeHThl KoMDUHATORHUKK |
|
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Hmeenm

i _ 151 13-14-15
O = 3r-1m = 1z3 — 455.

Cnepoparensso, 3 Kpack MomHo BeGpars 455 cnocobamm. <)

INpumep 2. B xnacce yuarca 12 mansunxos m 10 gesouex. Naa

yOODKH TePPHTOPHE OKOJO IDKOJL TpedyeTcs BEISAHTE TPEX
MANETHKOB H IBVE Jeeodek. CHOTBKAMKE cnocoBanmit aTo MOoMHHO
CHenaTs?

Bribpate Tpéx smannumros mz 12 MoiHO C:fz cnocofiaMu, A IBYX
nesouer ua 10 moxuo BuifpaTs C), cmocobamm. Tak KaKk DpH Kam-
nom Beifope mMamsunkos momuEo (] enocobamn Bumbpars mesodex,
TO CHENATH BBIDOD VHAIMHXCH, O KOTOPOM TOBODHTCS B samate,

moxa0 Cf, * O, cnocoBami.
Hmeenm

4 g 12! 10! 101112 910
CIE' Civ = B = .

al-a1 F-a]  1+2-3 1-2 = 220+ 45 = 9900.

deaunT, BLbOp yuammxes gns yOOPKH TEPPUTOPHH MOMHO CIe-
aars 9900 cnocobamm. <

Ynpaxsenus

768. B gnacce 7 uwenoper yeneumno saHumamores maremaTrxoi. Crons-

KHMM cOOCOoDAME MOMKHO BEIOPATE H3 HUX [BOMX 118 VUACTHA B
MATEMATHYETKON oauMIHEane?

769. B marasnne «Punarennsas opogasrtcs 8 pasnuueEkX HabopoB Ma-

PO, ODOCBAMEHHLIX cOOpTHBHON Tematnke. CROMBRUMH ciiocoba-
MH MOxHO BEIOpaTes M3 uux 3 Habopa?

770. Yuammmes gane enmeox B3 10 kKHAT, KoTopme pekoMeHIyeTca

OpOYHTATE RO BpeMS KanuRyd. CROIBEAME chocofaMM VHeHHE
MOMET BHIODATE H3 HUX 6 BHUr?

771. Ha naockocTs OTMEYeHO BOCEMB TOYEKR, HHKAKHE TPH H3 KOTODRIX

He JeAT Ho ogHoill opamMoil. CKONERO OPAMBIY MOMHO IPOBECTH
uepes 9TH TOYKHT

T72. (Qra pafomwm ¢ napax.) Wi naGopatopum, B RoTopoit paborasor

sapeaywmEi @ 10 coTpyARNKOB, HEA0 OTHPABATH D YeI0BEK B KO-
MAHAHPORKY. CHONBKEME coocoBaMi 8T0 MOMHO CHeIATh, eI
a) aamegyongii nabopaTopEeil JOJDKeH SXATE B KOMAHJIWDPOBRKY:
0) saBegyiommpil JabGopaTopHed HoadMed OCTAThHOR?

1) O6cyauTe, ¢ RAaKAM BHAOM KOMOMHALIHNE MLl HMeeM JIeN0 B Kam-
JoM caydae,

2) PacnpenenuTe, KTO BRIIOMHAST JATAHNEe a), A K10 — sagaspe 6),
H BRINOJOHEHTE WX,

3) IlpoBeprTe APYT ¥V ADYIE MPABHILHOCThH BLINOIHEHHA 3aTAHWI.

FEEERY 2neMerTr KOMDMHAETORUEY W TEOPWKU BEpOATHOOTER



[773) Ha momze crout 12 muur: aErio-pycckuil craosaps m 11 xynome-
CTEEHHBIX NpOH3BeAeHH Ha agraulickoM #Aspime. UKONBKHAME CHO-
cofaMy YHTATEThE MOMET BoIOpATE 3 KHHTH, eqi:

a) cAoBADE HYIReH oMy 00a3aTeNLHO;
0) cioBapbs eMy He HYHKeH7

[774] Bpuraza, 3aEWMAIILAACH PEMOHTOM IIKOJLL, cocromt ua 12 ma-
aapoB M b naorEukos. Mz Eux 108 peMoHTA (PHIKYILTYDHOTO
a8 HANO BBAEAHTE 4 Manapos u 2 nnoTHAKOE. UKOABKMMH CHO-
cobaMi MOXNCHO 3T0 CIEIATE?

T75. B GuOaMoTeRe SHTATEN NPEe/UIOMHTH HA BeI60D W3 HOBBIX TO-
crynaeauit 10 gaur u 4 swypaana, Croaskumi criocobama oR MO-
ser sebpaTh w3 BEUX 3 kEara B 2 KypHATal

B sadawax TT6—T82 paccmampusdawmes pasaudkbie Kombuna:
YU JTEMEHMOS (NEPECMANHOERL, PAFMCUEHUSR, COMEMANIUA ),

776. CronsKo cpean BeeX NepecTAHOBOK OGVHB ©JI0BA 4BLICOTA+ TAKHX,
KOTOPLIS:
A) HAYHHAIOTCH ¢ DVKBEL <his}
6) HaupHawTeA ¢ GYKBLD 486, A ORAHUMBAITCR DYKBOH eTs?

T77. CRONBRO HETHBIX HETHIPEXSHAYHBEIX HHCEN MOMHO COCTABHATL H3
uudgp 6, 7, 8, 9 (6ea nx mopropenus).

Mg 12 conpar, B 9ucao Kotopbix Bxoast Hsamos m Iletpos, Hamo
OTOPABHTE B RApsjA Tpéx venoper. CronsKuMB cnocobamu 370
MOMHO CHEJATH, ECJN:

a) Meanos u Ietpon gonxtusl mofiTH B Hapsaz obABATENBLHO;
i) Meanos i Ilerpor goasanl OCTATHCH;
8) Usanoe posxer noitta 8 mapszg, a Ierpos — ocrareca?

779. B maxmarHoMm mpysEKe sapamaored 16 yenoper, CROALKUME CIIOCO-
fGaMi Tpenep MoMeT BLGPATE M3 HUX AAf OPeJCTOHIIEro TYPHHDA:
f) KOMARHIY H3 4YeThIPEX HeJoBe;
i) RoMAHAY M3 YeTHIPEX UMJIOBEK, YKAJAR OpH 3TOM, KTO M3 4jie-
HOB KoMaH/L OyAeT WrpaTs Ha nepeoil, aTopoit, Tperseil U uger-
BépToit flockax?

780 Makeunm nogeanTan, uro cymecrsyer 378 cnocobos seifopa Ha HX
KAACCA ABYVX AeypHBIX. CKOJABKO YMAININXCA B aToM kiacce?

[781. Hs rpyunsl TYPHCTOB HYeThIPEX AeMypHBIX MOMKHO BROpaTh B
13 pas Ooasmum umcnoM cmocoboB, YeM ABYX AemRypHbIX. Croab-
KO TYPHCTOER B rpymme?

782, YupocTHTE BRIpAKEeHHE

a+b _ﬂs—ba:(1_1+b].

E+ab+ b V- ]

§ 11. 3InemeHThl KOMOUHaTOPWIY
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783. Mocrpoiite rpadur dyvarmuu y = —2x° + 8,
TB4. PeimuTe HEPAREHCTHO!

a) x* - 0,6x — 5 < O 6) x* — 2x + 12,56 > 0.
785. Pemmwre cucremMy ypaBHeHHil:

a‘}{x—y=1. EJ{x*-ﬁ—y’=EE,

xy = 240; 2x — y =15.
786, Pemnre vpanHemme:
) 5Jx=1; 6) Jx - 4=15.

KoHTponsHbie BONPOCHI W 3a8aHua

O6bAcHATE, KEK BEABTCA NMOACYET YMCAA BOBMOXHBLIX BAPWAHTOB C
NOMOUWBLKD KOMOUHATOPHOND NPABKNE YMHOXEHWA,

401
410 osHavaet 3anuce nl!? HanauTe 3HaYeHWe BLIDAXEHWA e g

Y710 HasulBARTCA nepecraHoBroll U3 n anementos? JanuwmuTe Gop-
MYy AR BLIMMGNEHWR YWCNE NEPECTAHOBOK W3 n 3NBMEHTOB.

Yro HassBasTcs pasmelleHvem uia n 3nemeHtos no k7?7 Sanmwuure
Gopmyny OnNA BLMUCNEHWA YWCNA DE3IMELLIEHWA W3 n 3NeMeHToB no k.

Y1o HEsLIBAETCH COMETaAHWeM W3 n aneMeHToB no k? 3anuwwure
dopMyny ANA BLIYKUCNEHMA YHMCNE CONETAHWA M3 n NEMEHTOB no k.

HAYANBHBIE CBEAEHWUA U3 TEOPUM
BEPOSITHOCTEWN

34. OTHOCMTEnLHas 4acTtoTa
cny4awWHoro colbiTua

B moBcenEeRHON MHIHE, B NDAKTHY:cK0H # HAVIHON IeSTelTLHOCTH
YacTo HADMOOAT Te WIH HERE #BJeHHA, TPOBOIAT OOpeIeTeHHES 3KC-
nepuMeHTsi. B nponecce HEalmofeRtAs WIH IKCTEDAMEHT2 ODHXONITCH
BOTPEYATECA € HEROTODBIMHE cAyyalinsimu coffsemiamu, T.e. TAKAMA
CODBITHAMH, KOTOPBI® MOTYT NDOHS0ATH WiIH He TponscdTH. Hanpawmep,
BEIMATCHHE OPJa MIH PEIIKH OPH TOI0ODACEIBAHHH MOHEThHI, NOPARKOHTES
MMITEHH WM OPpOMaX OpH BRICTPENe, BLIMTPHIII CTOPTHBHOR KOMaHILI
BO BCTPEYE ¢ CONEDHMKOM, IPOUTPHILII WA HUYellHEIH pesvisTaT — BCE
aTo CAVYaiHble COOLITIN,

I |
ia8 @ IAEMENTH! KOMGHHETORUKY 1 TEOPW BEPOSTHOCTEN



BakoHOMEDHOCTH caAVHaliHBIX .

cobuiTHil HaydaeT clenHANBHBIR k.
pasmen MATEMATHEH, KOTODLIN e *

HAIBIBARTCH Mmeopuell aeposmmuo- el I L [ .
cmelt. Meroim TeopHH BEDOST- . e |a e et (19
HocTell npuMedA©wTCR B HEGOp- il

Maruke, (HUENKe, ACTPOHOMHE,
OHOMOrHMH, MeAHOHHEe H BO MHO- .
THX ApyTEX O0MacTAX SHOHWH,

SapoxIeEHe TEODHH Bepomat- Pue 82
HOCTEH IPON30ILAY B MOHCKAX OT-

BETR HA BOOPOC: KAK YACTO HACTYNAET TO HIAH HEoe cobnitHe B 60ab-
niolfi cepHaM NPOMCXOAANIHY B OJAWHAKOBRIX YCIOBHMAX HCHbITAHMH co
cAyuyaiiHeIMH HCXogaMH?

Pacemorpiam npEmMep. [Iposenn Takwe BHenuiragnd. Bpocanw 100 paa
HrpanbEEI Kyiug, T. e. Hebonemoil Ky0, HA TPAHAX KOTOpOrD BRIDHTE
OUKH OT OJHOrO g0 mecTH (pmc. 82), m Habmwaa M, CKOILKO pas Ha
pepxHell rpaEd KyOEKA BRIMAmeT mecThs oukon. [Ipx OpocadsEE HIpAIE-
HOTDO HYDHKA HA 6o BePXHEH TpaHEH MOMET BeIIACTH ONHO, IBa, TPH,
YeThipe, MATH HJIH WecTh 04koB. Kamioe U3 9THX IIecTH COBBITHI, HIH,
Kalt TOBOPAT, ILECTH WCXOA0E MONBITAHHA, HENAeTcH cayuaiiEsmM. [lo-
OVCTHM, 4To B jJaHHO{ CcepHH SKCNEPHMEHTOR <IIECTEPKAs BHIIATA
17 pas. Hucno 17, xkoTopoe NOKASEIBAST, CHOMBLHO pas B 9TOM HCOLITA-
HHK [POM3OILIO PACCMATPHEAEMOE cODEITHE, HA3BIBAIOT YdCmMomol sro-
ro coOBITHA, 4 OTHOIMEHWe YACTOTHR! K obimeMy wuHMCIy HenkiTaHuil, pas-

L7 g -
HOe T00¢ HASHIBAIOT OMAHOCUMENbHOT Yacmomoill a1oro cobhITHa.

BooGie noyers onpegenéiioe MOCNLITAHHE TPOBOIRTEA MHOTORPATHO
B OJIHAX B TeX e YCOJOBHAX | NpH OToM KAMIBIE pas guecHpyercs,
NpOMSONLIO WK Her uHTepecviomee Hac cobeitie A. Obosmaunm Gyw-
BOK N obuiee HHMCI0 MCORITAHHI, a ODykBOH m vHCeno MenklTasmil, npw
KOTOpBIX npouscwmao colsitie A. Yncno m HasuBAWT HaCTOTOR

I i
cobsITHA A, 4 OTHOMEHHE & OTHOCHTeNLHOHR YACTOTOH,

— ———  — = — ———— = e —— ——

Orpocwrrensrodl 2acToTol cnyuaiigoro cobuITHA B cepHE HOOb-
TAHWI HASEIBAETCH OTHOMIEHHWE YHOJA HCOLITAHWE, B KOTODBIX
810 cOORITHE HACTYNHJAD, K MHCAY BCEX HCNBITAHHIL

HKOB BEPHYNNKM (1654—1705) — weeAuapckmin y4EHbIR,
FEHMMBBLUWACH PAINMYHEIMK BONDOCEMW METEMATHMKKN W e8
npMnodeHdame, On BNepeLic A0KA3an TeopeMy, YyCTadasu-
BAINWMO CBAZL MENIY BEPOATHOCTLIO COBLITMA W YACTOTOM
2r0 NoAENeHnA («3akoH DONLLIWY YMoRNs), MMEIDLLYD BaXHOS
FHAYBHNE B TEOPWUKM BEROHTHOCTER 1 8 NPUNONEHNN,

§ 12. ‘HadanbHeie CBEOSHWA 138 TEODPWM BapoaTHOCTRR
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B xone craTHcTHYSCKNX HOCHSMOBAHNE VOTAHOBISHO, YTO NDH MHO-
TOEPATHOM MOBTOREHHHN HEKOTODRIX OORITOE (il Habmogesnit B ogEBx
H TeX e YCJOBHAX OTHOCHTENRH&A YACTOTA NOABJICHEHS OMHIASMOrD
CODBITHA MOMET OCTARATARCA NPHMEPHO OANHAKOBOH, HeIHAUHTENLHO
OTAHNYAACEH OT HERGTDPGI‘D HHCHa po. H{:Hﬂ, 9TO YHCEIO p SRDHCHT OT TO-
ro cAyHadnoro cobeRITHSE, OTHOCHTEALBHAS YACTOTA KOTOPOTO NOLCEHTLI-
BAETCH.

Pacemorpum taxoit npumep. [MoafpackiBalT MOHETY M OTMEYAOT,
VOajér oHa KBepxy opJaoM HAH pemxoi. EcnH MoHeTa OZHODOAHA W
HMEeeT OPaBUILHYIO MeOMETDHIECKYD opMy, TO IIAHCH! BRITIAJIEHHA op-
Jia BOE pelmkB oaupakossl. [Ipn meonsinoM wHene NCOBITAHAH BITa-
JleENe, HAOPHMED, OpJI& MOMET, NPOHIONTH wHanie, YeM BHOAAeHHEe
pemrel. OJBEAKD eclW TN MCOBITAHHS TPOBOLATCHA BONLIIOE MHCAO DA,
T0 OTHOCHMTEABHAN HACTOTA BRINAAEHMH opaa GAM3Ka K OTHOCHTEABLHOI
HACTOTE BLINANEHHA PEllKH.

Muorme sicelefoBaTeny NPOBOJAWIH HCNLITAHEMS ¢ GpocaHmMeM MoHe-
Thl H BRIYMHCIANH OTHOCHTEABHVI) 4YACTOTY BRmagenns opaa. Haopm-
mep, aurgmiBexknit yueénsiit K. ITupcon (1857—1936) Gpocan momery
24 000 pas, B 2TOM HCOBITAHHE OTHOCHTE/NLHAS YACTOTA BEIIAJKEHUS Op-
na 6eiaa pasga 00,5006, a sam coorewecrsenank B. M. Pomanosermil
(1879—1954), nogbpacmsans mowery 80 640 pas, mamén, wro oTHOCH-
TeABHAS YACTOTA BRINANCHHA OPAS B ero HMcobtasue Geaa passa 0,4923,

AHANOIMYHLIE OOLITH TPOBOAMAK H ApYTHe yuéusie. OKazanock,
YTO KAMABIH pPad OTHOCHTENBHAS HACTOTA BLINAASHAS OpJAA HEIHAYH-

1
TeNIbEHO OTIHYANaCE OT '2"-

TosopaT, 4T0 BEPOATHOCTE CODMTHS «BRIOAN OpEn npw nogdpackina-
HHHM OJHODPOAHONT MOHeTH, HMeoineil TPABMALHYID FeoMeTpHuecKy

thopmye, pasHAa %

Boobme ecan B LIHMHHEON COPHM OJMEAKOBLIX KCIEPHMERTOR CO CJAV-
HANALIME HCX0IAME SHAa9eHNA OTHOCHTENRHEIX YACTOT NOARACHUSA OTHO-
ro H Toro e cobbiTHA GAHIKH K HEKOTOPOMY ONPEABNEHHOMY WHCIY, TO
ST0 HHCA0 IPHHHMAKT 384 BePOATHOCTH JAHHOTD CIYVHARHOTO COOLITHA.

Takoll MOAXOA K SRIYHCACHEID BePOATHOCTeH HAMLIBAIOT CMmantucemu-
yeckun nodxodom.

AHOPEWN HUKONAEBWY KONMOIrOPOB (1903-1987) — pye-
CEMA METEMBETHK, FIIEEDTbI KOTOROMD OTHOCATCH KO MHODAM
pasnenam MaTeMaTMEM W BE MPWIOKEeHWA — MaTeMaThyec-
KOMY BHENM3Y, TEOPWW BEPOATHOTTEN, TONONOTHN, MEXRHHUKE,
Teopun auddiepeHUMATNEHEX YRaEHEHWA. MM noctpoeHa
cospeMeHHan CHCTEMA aKCUOMATUHECEOro obocHOBaEHWA
TEOpHMA B&DDH‘D-!DGTEF'I. npoeggaHsl MCCHEA0BAHMA ND CTa-
TUCTHHECKMM METOLAM KOHTDONH MACCOBOR NDOLYKLIMK.

EGERY JneMeHTH KOMDMHETORMEKY M TEODUKM BEPORATHOCTEN



BepoaTHocTh CAYUYAHHOTO cODBITHA OLEHMBAIOT, KOTAA B XOHe CTa-
THCOTHHECKOTO HMCCNef0BAHHS AHANHAHPYHIY! CTHOCHTEABHYI0 HACTOTY
EHET}TEJIEEEH FToro EGEHTHH opH MHOMOKPATHOM MOBTODEHHHE B OAHHX
H Tex JKe YCJOBHAX sxcnepumenTa miun HaOmopesms. Tak, manpumep,
NOCTYIIAKT, KOIIA XOTHAT ONDENeNHTh O/HIAEMYI0 BCXOMECTh CeMAH
HEKOTOPOro PacTeHUs, TPEACKABATE PesyibTAT BLICTYIIEHNA cOOpreMe-
HA B COPEBHOBAHHAX NO cTpensfe o T. 1.

YnpaxHeuus

787. B maprum u3z 1000 geranei oraen TeXHHUECKONO KOHTPOIR 00HA-
pyama 12 mecrangapTELx geraneii. Kaxopa oTHOCHTENBHAS dac-
TOTA DOABJICHHA HECTAHNAPTHBIX Jeramsed?

788, B 2006 r. » ropoge JImurpore B mione ® asrycre Ouio 46 comreq-
geix aueil. Kaxkosa OTHOCHTEILHAS YACTOTA COMHEUHLIX IHell B
VvRAZAHHEBIE JIBa MmecAna?

789, BuibepuTe nargoii-Eulyas Texer, coaepmamumii 150 cmor. llogcum-
TafiTe WHCIO CIOB, COCTABJAeHHBLIX M3 mectn Oyee. Haiinmre ormo-
CHTENLHYI0O 4HacToTy NOABAEHWA CI0B, KOTOPbLIE COCTABJIEHB! W3
merTH DyKB.

790, BuiGepure 7 ¢Tpox nponasonsHOoTo Texera. [Iposena mogcuér Oyws,
HARANTE OTHOCHTENBHYI) YaACTOTY NOOABIeHust ODVKBBI: a4) «ow;
B) «es; B) ¢as; T) 4H00.

791. (Taa padomwu & napax.) CornacHo HeKOTOPHIM HCCAEROBAHEAM IO
H3YUeHHIO BEPOETHOCTH OOABIASHHA PaAdTHYHBEIX EF'I"-'-B B XyOOMECT-
BEHHHEIX KJAACCHYECKHX TEeKCTAX, OTHOCHTEILHAA HACTOTA NOARIe-
aun Oyikesl +8+ pasaa 0,038, 6vkerer enm» — 0,026.

Husce npusesén orpasox @3 mosmur A, O, [ymxwuuna «Pyenas i
JhiogMmmanas;

Y nyxoMopba avh 2enEHBIH;
SIATES [ens HE AyDe TOM:

H gsém B HOYBIO KOT YIEHBIH
Beé xoauT mo tenm Epyrom;
HWaér ganpaso — DEecHb 3ABOIHT,
Hamepo — cHAZKY TOBOPHT.

Tam uwymeca: TaMm Jemuil GpoguT,
Pycanka #a pevsax CHIAT.

Haitamre oTHOCHTENEHYH WACTOTY NOABAEHHS B 5TOM TEKCTE:

a) OYKBEI ¢B#; ) GymBmL 4Mu.

1) Oopcunraiire obimee umexo GVKR B TEKETE.

2) Pacupenenure, KTO BRIDONHAST 3408HHe a), a4 KTO — sananue §),
M BLEIOONHHTE HX, HCHOALAVA NPH Heo0OXOoIHMOCTH KAAbEYVAATOD.
3) CpaBEnTe DOTYYeHHLIE PE3VIBTATH ¢ JAAHHBIMH, OPURSIEHHBI-
MH B VCJIOBHH.

§ 12. HauansHule CEEEEHWA M3 TEDDWW BEPORTHOCTEW
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792. llpopenaiiTe goMa Takoil onsrr: noxbpocere 50 pas MOHeTY HoCTO-
"HHCTEOM | p. B mogcumraiiTe, CKOABKO pas BHIIafeT open. daris-
IIATE Pe3yJbTATHL B TETpagb. B Kiaacce moacaaTaiTe, CKOMBKO BCE-
MH VUeHMKAMH OLIIO0 OpOEENeHO ONLITOR H KAKOBO oOllee umeIQ
BRINIAfAeHWH op/ia. BeramcanTe oTHOCHTENBHYIO YACTOTY BLINANCHHH
opna OpH OpPocaHNT MOHETHL.

793, Ormevas uncio NONAJAHWD B Oels 8 Kamgol cepum ma 50 Bm-
CTPeJIOB, KOTOpPLIE¢ OPCH3BOINI CTPENOR, NOJVURIH TAKHe JaHHEE:

38, 40, 42, 40, 39, 42, 43, 45, 40.
Kaxosa orHOCHTEIbHAA YACTOTA NONANAHWE B [Oedb STHM CTpen-
HOM B Hammoil cepuu pricrpenon? Kaxkoe Opeinonoienne o Bepo-
ATHOCTH NONANAHHA B Helk [UIA JITOr0 CTPEIKA MOMHO chenars?

794. l'oroBAce K copenHoBaHWAM, Dackerbonmer cosepmma 16 mrpad-
EEIX GpockoB, npn arom mag 9 paa monan B xopauny, Moxuo au
YTBEPEAATE, TO [AAA JAAHHOTO OacKeTGOAMCTA BEpPOATHOCTE

OONANAHHA MHAYA B KOPEHEY OpH Opocamd® mrTpadHLX o9xoB
L)
—_y

paBHA 157

795. MBoroxkparias NpoBepKa DOKA3AAA, UTO BCXOMRKECTH CEMAH OIYpIOB
onpejenésHero copra pasa 0.9, Iocanmmm 85 cemsn atoro copra.

Kakoe npegnonomenne MoHO ¢le]aTh 0 YHCAe NPOPOCIIHX CEMAHT
796. Hattnure obnacrs onpegedenns u obnacts anavenuit dyvuxmmn:

) f(x) = 2* = 10x - 17; ﬁ}g{x]=|ﬂl_x.
T97. Peimare HepaseHCTBO!
a) 4x — 5x’ < 0; 6) 9x* < —5x; B) 6x° — x - 35 > 0.

35. BeposTHOCTE PaBHOBO3MOXHbIX COBbITUA

Jna Toro wrobbl OUEHNTH BEepPOATHOCTH MHTEPECYIOIEro Hac cobui-
THA NYTeM CTATHCTHYECKOTO HCCAeJOBAHHA, HeofXoaHMO HIpoBecTi
DoJIbIIOe YHEAO ONBTOB AN HAbDIIOAeHHT, B TOABKO HOCTE ATOTO MOM-
HO onpejeants npulmusénno seposTHOCTE aroro cobmirns. B 1o e
BpeMH B PAAES CAVUASE BEPOATHOCTE COODRITHA MOMMHO OIERNThH Heno-
CPEJCTHEHHD M3 YOAOBHI CAMOrO ONLITA MAH HaA(MIOJEHNN OYTEM pace
cysaennil, e npuberan ¥ HOOBITAHMIM,

Bepuémes ® npumepy ¢ OpocaHmeMm HrpaasHoro xybura. Beam wy-
oMK MMeer HpaBMABHYIO QOpMY B CAENAH HI OJAHOPOSHOND MATEpPHMANA,
TO npA ero OPOCAHME MAHCH BHOAJEHHA HA €ro BEDPXHER TpaHy Han-
A0ro qnens oukos or 1 10 6 oANHAKOBE, T, €. HET OCHOBAHMA CYHTATS,

902 m AnemenThl KOMBUHATOPUKN W TEOPUW BEPUSTHOCTEIR



qyro Kakol-HEHOYAEL B8 Hexoaos Gosee BodMoiceH, uem octanbHule. I'o-
BODAT, 4TO CVIDECTBYET 6 pasHososMONHLIX ucxodos onbita ¢ Opoca-
HHeM KyOmka: smmaneswe 1, 2, 3, 4, 5 v 6 ouxos.

Boofme #eXoisl B OUpefeéHHOM ONEITe HIH HabOMOJeHWH CUHTAIT
PABHOBOIMOHIHBEIMI, eC/TH TITAHCHL ATHX HCEOONDE OOHIAKOBH.

Hexoanl, NpH KOTOPHIX OPOHNCKOSHT HEKoTopoe cODLITHE, HASLIBAKOT-
cH OAA20NPUSMHBLIMUY UCxodamu ANA 3Toro cobbITHA.

Paccmorpum colkiTite B, KoTopoe 0amaqaeT BHNAJEHHEe Ha KyOHKe
YHCAA OUKOB, KpaTHoro 3. D1o cobhiTHE OPOHCXONHT JHINE OPpH OBVX
HCXOAaX HCOBITAHWS: KOrjA BAnO 3 ouka H Korga Beinano 6 oaxos,
7. €. Aas cobeiTEg B GAArOnpUATHHRIME SBISIOTCA B MCXOAA M3 IIec-
TH PABHOROAMOMCHBIX HCXONOE.

OreEcmesne uuciaa GAATONPHATHRIX HCXOA0B K 9HCTY BCEX DABHO-

2
BOBMOKHBIX HCXOIOB B PACCMATPHBASMOM UDHMEpPe PABHO 5. 970 OTHO-
[MeHEHe CHATANT BEPOATHOCTRE cobmimhna B B oworyr;

P(B) =+.

Oboanasesne P mponcxoaaTt or (iparnyackoro crmosa probabilité, uro
OFHAYAET «BEPOATHOCTEY.
Boobme

ecioy BCE MCXOAbI KAKOr0o-Aub0 WCOEITAHNS PABHOBO3MOMIHLI, TO
BEPOATHOCTH CODLITHA 8 STOM HCOLTAHHH PaBHA OTHOIMEHHIO
uHean GAAPONPHATHLIX AAS HEro HCXOA0B K YHCAY BrexX pas-
HOBOSMOIKHEEIX UCX0/08.

B ornnune OT CTATHOTHUECKONO OOAXONA K BRIMHCOEHHI) BepOST-
HOCTH TAKOH DOAX0[ HASKIBABTCH KAACCUYECKUM,
Yr1o oaHavaeT HA NTPAKTHEE, WT0 BEepPOATHOCTD PACCMOTREHHOTO CO-

2
Obires B passa 3?7 Pasymeercs, 3T0 He O3HAMAET, 4TO NpPH MIECTH bpoc-

Kax kyfrEa YHECIO OMKOB, KparHoe 3, pEmageT popHo 2 pasa. Bosmomk-
HO, 9T0 oo Bemager 1 pas, 3 pasa, #He Bmnager cosces. OJHAKO ecau
npoecTy BOABLUIOE HMHCI0 HONBITAHKENA, TO OTHOCHTEALHAR HACTOTA

2 1
nosenerns cobuirna B Gyaer Mano oTTHYATRECA OT F, T. &, OT 3. Booi-

e NPH YBEJOWUeHHH 4YHeia denblradul co eayvaliHeIMBE HEXOJLaMB o1-
HODHTENBEHAA YACTOTA HOHABMeHMA cnyualidore cobumug npubinicaeTes
K @ro BepoATHOCTH.

Conocrasiafs CTATHCTHHECKMIT ¥ KIACCHYECKHN NOAXOLBl K BRIMHE
AeHUNW BEPOATHOCTEH, MOMHO CAeJaTh BBIBOA, HUTO CTATHCTHYECKHIT
nogxo[ npeinoanaraer daxTHdecKos NPOBEIeHHe HCOBITAHWHA, 8 NpPpH
KAACCHYLCKOM [oAXone He Tpedyvercs, drobbl vMensiTaHne GhiTo npope-
AeHO B AeHCTEHTEALHOCTI,

§ 12, HavanbHble CRAABHWA M3 TROPWW BEPOATHOCTER
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IOns roro urobm HAWTH BePOATHOCTE HEKOTOPOro cobmiTHa (IpH
KASCCHYECKOM MOAXoAe), HAND NPABMALEO ONpefeuTh HHCA0 PABHOBOS-
MOMHEX HCXOJ0B HCUBITAHES H SHCI0 OIATOODHATHEIX A8 HTOrO co-
OBRITHA HCXOOOB.

3agaua. Hafiném BeposTHOCTH TOrD, 9TO UPH NOAGPACHIBAHHE ABYX

MOHeT Hia 00DCHX MOHETAX BEINANET DEIIKA.
P Ilpu opsHORpeMerHOM OpOCAHMH ABYX MOHET PABHOBOIMOMKHEIMH

ABAAIOTEA CHENVIOIIHUE MCXOThR:
— Ha oDeHX MOHETAX BEIIAKET OpPEnN;
— HA NepBol MOoHeTe BRIOANET OpPEN, A HO BTOPOH — peinEa;
— Ha DEPBOI MOHeTe BhILAJET pPelKa, & Ha BTOpod — opén;
~— Ha ofieMY MOHETAX BRIDAJIET DEHIKA.
Braronpuntamm goa cobeituns A, cOCTOSINErs B TOM, 9T0 Ha 00eHX
MOHETAX BLINAHET Pelika, ABIHETCH OAUH HCX0J H3 YeTHIDEX BOS-
MOMEHEIX, sgaunT, Pl4) = Jll— <]
Hpr pemesmn srolff sagadw OG0 G6m ommAbDkol CYHTATE, YTO B
JAEHHOM O0OBITE HMeHyTCH TDH PABHOBOIMOEHBIE HUCXOOa:
— Ha ODEHX MUHETAX BLIOANET Opén;
— HA OfHOH MOHeTe BeINAJET OpPEN, & Ha Apyroii — pemIka;
— HA o0eHX MOHETAX BEINANET PellKa.

Orciopa crnepgoBan Ol HesepHBIH BeBON, 9T0 P(A) = %.

IpreeaéM TPHMMEPLl BhIYHCIEHNA BeDOATHOCTEH.

IMpumep 1. Mz 25 sxsamMeHAIHOHHHY OMIeTOBR 0 IecMeTPHH YVHIeHHK
yenen noarorosnts 11 nepeuix u 8 nocnepuux Guneror. Kaxosa
BEPOATHOCTE TOT'Q, MTO HA IKJIAMEHE eMY AOCTAHETCH ﬁH.TIBTl KOTD=
phlil OH He TNoIroTOREA?

P Of0mee 9HCI0 PABHOBOSMOMHEIX HCXOAOB Op# Brifope OMIeTOBR Ha
awaamene 25. Tlvers M — coBriTHe, SAKIONAIOMEECH B TOM, HTO
VYeHHKY AOCTAHETCH HA pRIamMeHe GHIeT, K KOTOpOMY OH He TOa-
rorosaacs, Ymeno GunaronpuaTHEeix gna cobeiria M mexogos (=0
He a8 yuenuxa) paszo 25 — (11 + 8), v, e. 6. 3paunr,

P(M) = 35 = 0,24. <

Mpumep 2. Asros n Hrops Gpocawr Genwiit # 9eépHLIl HIrpaIsHbIe
KYOMKH M DOACYMTHIBAKT CYMMY Bhinasmmx oukos. Omm goro-
BOPMJIKCE, 9TO €cAM npH ouepepsom OpocanHm B cyMme BRIIajgerT
8 OMKOB, TO BRIMIPhLIBAET AHTOH, & €CaH B CyMMe Bmuager 7 ou-
KOB, TO BRIHUTDEIBAST H[‘O‘]]B. MQ}R'HO JH CUHTATL, 9YTO IIAHCH BhLI-
UTPATHL B ATOH HIrpe V MAJBYHKOBR OIHHAKOBET

P [Tpn Gpocanun kyGrkor Ha GenoM wyOuKe MoxeT Benacrs 1, 2,
3, 4, b une 6 ouron. Kamgomy umpeny oukon, seInaBmpx Ha Oe-
nom KyOHUKe, COOTBETCTBYET MIECTh BAPDHAHTOB MHCAA OMKOB, BEI-
OABOINY Ha YépHoM KyDuere. Bee HCoXowl 2T0I0 HCOLITAHWS [IDM-
BelleHkl B TADIHILE:

INeMeEHTLl KOMBMHATOPHMEM W TEOPWW BEROATHOOTER



(1; 1) (2; 1) (3; 1) (4; 1) (5; 1) (6; 1)
(1; 2) (2; 2) (3; 2) (45 2) (5: 2) (6; 2)
(1; 3) (2; 3) (3: 3) (4: 3) (5: 3) (6: 3)
(1: 4) (2; 4) (3; 4) (4: 4) (5; 4) (6; 4)
(1; 5) (2; 5) (3; 5) (4; 5) (5: 5) (6; 5)

(1; 6) (2; 6) (3; 6) (4: 6) (5: 6) (6; 6)

B mamnoll mape HA MEPROM MECTE JATHCAHO YHENO OYKOR, BRINAHE-
mEux Ha Gemom HyDHHe, 8 Ha BTOPGM MecTe — YMCNO OYKOB, BhI-
OABINNX HA 4HépHOM KyOHKe. YHABAHHEE HCXOJH HCIRITAHHA DPaB-
HoRosMokELL. Ofmee YHCIO PABHOBOAMOMKHEIX HCXOAOB paBHO 36.
IMyers cobuirae A oamagaer, uTo opu OpocaEHi KYGHEOB B CYMME
BeINA0 B oykomR, a cobGmiTHe B DaHAdART, UTO B CYMME BhITATO
T OYKOB.

Haa coberraas A OIaronpHETHEHREIMHE ABAAITCHE D HCXOIOE:

(2; 6), (3; B), (4 4), (5; 3), (6; 2).
Hna cobmrraa B braronpuaraniMe Asagwores 6 mexogos:
(1; 6). (2: 5), (3; 4), (4 3), (5: 2), (6: 1).

3 (i
Orcioga P(4) = 35, P(B) = T
HNopromy mascos BArpats v WMrops Gonasioe, dem v AnTona. <]

IHpumep 3. Ha 16 cobparErx mesocnnenos 4 okasanuck ¢ gederTa-

>

mu, KaxoBa BepPOATHOCTE TOIO, 4To 2 BRIOpPAHHLIX HAYIaJ BEIOCH-
nega Byoyr bea medhexron?

Overs A — cofbiTHe, TpE XoTopoM 2 BRIODAHERIX BEIOCHTIENA OKA-
myTea Dez nedwexron. Jodod prnifop VX Benocunenos uz 16 sa-
nfAeTcA PARHOBO3MOMKHBLIM HCXOHOM. SHA9YHT, ofimgee umeno panHo-
BOBMOMKHEIX HCXOAOB PABHO u4HCAy codeTaHul wa 16 no 2,

1. 0. O, Hexomom, GOaronpusTHEIM A cobermua A, SRTHETCH BEI-

G0p ABYX HMCIPABHBIX BENOCHIENOB H3 HMelmuxes 12 menpaspsix
{16 — 4 = 12). Cregosarertan, YWCN0 OMATONDHSTHEIR A8 cobbl-

THA A HCXOA0R pasHO (?-,22. Orcoma DoayIaeM, 9T

a3
Pa) = 2,
=T

Ch=sram="3 —00 Ch=gag— 3 - 120,
Pa) =2 _0,55. ¢

§ 12. HavanbHele CBEOSHWA W3 TEOPWW BEPOATHOCTER
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Ilpn pemernn HeKOTOpPBIX Janay OuBaer yaobHO BOCHOIB3OBATECA
CBOHCTEOM BEPOATHOCTEH NPOMUSONONONKGLY COObLMLLLL,

PaybacHuM eMBICH DOHATHH «NPOTHBONOMOMHEES CODLITHAS HA mpH-
mepe OpocaEna urpaneHoro kKybnra. Ilvers cobmiTHe A oaHagaer, 4TO
peinano 6 ouxos, B — uyo nmnane Megee O ouxon. Begxoe HacTvIIe-
HHe cODRITHA A oaHadaeT HedacTyilerne cobuTHd B, a HeHacTyIIeHAe
cobulTRA A — Hacrymaenue cobsimua B, B Takux cay4asx roBopsT, 4To
A 1 B— OpoTHBONOAOMKHBIE CoDRITHSA,

Hafiném BeposTHOCTH cobOhiTHE A n B. Ina cobwras A Gnaronps-
ATHEIM HEBISETCH OAWH HCXOJ H3 MecTH DABHOBOEMOMHRIX HCXOAOR, A
ons cobumraa B — OATE HCXOO0BE HE MecTH. JHAYHT,

1 5

P(A) =5, P(B)= 3.

Herpyaro aaMmerats, 9ro P(A) + P(B) = 1.
Bootme

P e e e e S e e S S A S N

| cyMMa BEpPOATHOCTER NPOTHRONOAOKHEX cobmTmit pasma 1.

IIpumep 4. Bpocawor Ara nrpankEex kyhukra. Kaxopa seposTHOCTE TO-
ro, 9T0 CYMMA 0YKOB, BRIODaBIIHX HA ABYX KyDHKax, Menbme 117

p O6mee umcao pABHOBOSMORHBIX MCXOAOB #TOI0 HeOkITaAENSA pasno 36.
Ilyers cobeitHe 4 osEA9ART, 4TO CYMMA OYKOB, BRITABIIMY HA
Ayx KyOoumax, mepsme 11. Tax xax BraronpuaTHbEIM A0S CoDRI-
1A A spasercs Goabmmoe YHMCAO HCXOHOB, TO yacbhHo cHavana =Hah-
TH BEPOATHOCTE ODPOTHBOODOAOMHONO emy cobuitis A, xKoropoe
OUHAYMAET, 4YTO CYMMA BLMARIIMX ogxonr Oonsme waw parea 11,
Braronpuataniyi gns cobarus A spnaiores TPH HCXO4a:

(5; 6), (6: 5), (B; 6).

— b 1
Mosromy P@A) = 55 = 73.

Tax rak cobeiTHa A 1 A ABNATCA OPOTHBONMOJNOMHBIMH, TO
P(A) + P(A) = 1.

Orciona P(A) = 1 - P(A) =1 — 15 = 15, <

Bsegém rteneph DOHATHHA AOCTOBEPHOTO W HeBosModiHOro cobbrmmil,

CofimTHe, KOTOPOe TPH OPOBEIeHHH HeKOTOPOro onkita wan Habmmo-
AeHHA OPOMCXOANT BCETAA, HASLIBAWOT docmosepnbiy colbimuem,

Myers € — cobuiTHe, cooTOSIes B ToM, 4To NpH GpOCAHAN UTDATE:
Horo kybHEa BhIDaZier mMeHee T OMKOB. oo cobblTHEe ARAAETCH JIOCTO-
peprbiM. Kamasiil ua mexonon 1, 2, 3, 4, 5, 6 asngerca DaaronpuaT-
HBIM AaA codwmea C. 3Haawr, BepoATEOCTE cobbiTHa C pasHA:

PC)=75=1.

Boolme pepoarHotTs focToBepHONO CODRITHA pasHA 1.

IneMedT KOMDWHETORUKW W TEOPWUK BERORTHOCTER



Cobrrie, KOTOpOe He MOMeT OPOMBOHTH HHM NPH KAKOM HoXole
OOBITa HIW HalMOAEHHA, HASBIBAIOT HEGOIMOMNHBLM Ccolbimuem,

Obosraynm bDyxeo#t F cobelTHe, O3RadYamOies, 4Te OpH OGpocaHdm
UrpanbHorg Kybmka smnagaer T ouxor. OQuesnpso, 9ro avo coleiTHe
nponsoiTH He Moxker. YUHeno GraronpHATHRIX MO8 HETO HCXOAOB PABHO

Hymo, T. e. P(F) = g= 0.

PBoobime peposTHOCTE HEBOIMOMHOTO cobiiTnA pasma 0,

TIvers HeKOTOPOS HCNBITAHHE HMEeT /1 DABHOBOIMOMHBIX HCXOIOR,
H3 HOTOPHIX M HCXOI0OR OxaronpHATHE. gaa cobmTea 4. Torga

P(A) = % Tak kag m = n, T™0 -:—l £ 1, 7. e. P{A) = 1. C apyroii cropo-

Bui, Beerga P(A) # 0, Cregosarensuo, 0 < P(A) < 1.

910 MOMKHO OpORILIOCTPHDOBATE ©
NOMOLILIY  BePOATHOCTHOH  IIKaRL PlA)
(pue. 83). Toukoit 0 uzobpamaerca se- 0 1
POATHOCTE HEBOAMOIKHOrO cobBITHSN, A
TOMKOH 1 — BEPOATHOCTL AOCTOBEPHO-  Pus 83
ro cofurina. Eemn cobeirie A ne sis-
JASTCA HHE HEBOIMOMMHEIM, HM J0CTOoBepHEM cob0mrTREM, To PlA4) mzob-
paxaeTca TOYKoH, pacnonoxenHol memay 0 m 1. Yem mennme
BEPOATHOCTh HacTynuesns cobbimma A, mem Gmmke w 0 pacnonoxena
Touxa P(A). Yem Gonnmme BEPOATHOCTH HACTYILIEHWA cofBITHA A, Tem
Gnume ® 1 pacnonosxena roura P(A).

Beposraocrs cayualtnoro cobbiTHS HMHOTAN VASETCH HAHTH, HCIONbL-
ays reoMerpHuecene coodparkenms.

Pacemorpam Takol npuMep, VUacTHHKH HIDH DoodMepéaEo BpocaiT
B MEIIeHL ApoTHKH (cnenuanbiule crpeis). Mumens npegcrasnger co-
Goit Kpyr, B KOTOPOM BRUTENEHLI MAJLIA KPYr M KOJbLeBad 30HA, OpH-
YEM pPAAHYVC MAJOND KPYTa BABOE MeHbIOe paguyca GoaLmoro wpyra
(puc. 84). Hafiném BepoATHOCTE TOro, 4TO0 NPH NONAJAHNH APOTHKA B
MHIIEHE TOYKA NOODANAHHA OKAXKETCH B KoJklenoil soke.

Bypem cumrars, uTo DODAJAHHE JPOTHKA B J0O0VIO TOYKY MHIIeHN
PABHOBOAMOMKHO M BEPOATHOCTL NONANAHHA APOTHEA B Hakyw-nndo of-
AACTh OPAMO DPONOPILHOHANLEA IJIOINALH 810l obnacrH,

Puc. 84

& 12, HauaneHhie CBEASHWA W3 TEOPWK BEDOATHOCTEN
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Hyers pammye GonsImoro Kpyra, npe.nc'rasnﬂmmem cofioll MHINeHE,

pases R, Torja pajuye HEHTDAARHOIO Kpyra pmn 5 [lnomans Mume-
ry
HEn passa mR°, a mIomazs NEETPAIBHOrO KPYra DABHA R(E] y To B ——.
SEaAuUT, MIDIMATL KOILIPBON 30HLI DABRHA
:Lﬁ- _8 »

AR — L,
BepoATHOCTE TOrD, 9TO TOYHA NOOANAHHA IDOTHHA OKAMETCA B KOIb-
Meroi 30He, DABHA OTHONISHHN ILIOMIANH KOTLUEBOR 30HB K LIOMIALH
MWIIeHH, T, €. PABHA

Ynpaxueuus

798. lna mosoronues morepen ornedatand 1500 Grneros, M3 HOTODRIX
120 ppmrpmmmsx. Kaxopa BepoATHOCTE TOTO, 9TO KYIIEHHBIR
GHIeT OKAMETCH BhIMTPLITHHLIMT

799. Kagosa BepoATHOCTE TOr0, 9T0 HPH OPOCAHAH HTDAITBRHOTO KyOHKAa
. BRIIAJET:
a) 1 ouxo; G) Gonee 4 ouxkonr?

800. Yuenuk sanucasn B TETPaJH NPOUIBOJABHOE ABy3HAuHOe yueno. Ka-
=T KOBA BEPOATHOCTH TOIO, WTo CYMMA DH(DP aTON0 YHCAA OKAMNEOTCH
pasmolt 67

801. B xoonepatuerom Aome 93 KBapTHpPLI, Hd KOTODHIX 3 HAXONATCH HA

= nepsom prawe, 4 6 — wa nocaensEem, KpaprEphl pacupeiensioTea 1o
swpebno. Kakopa BEPOATHOCTH TOM0, HTO MHJBIY He JOCTAHETCH
KBAPTHPE, DACOONOYEHHAR HA TEpPBOM MIH HA TOCJHejHeM arare?

802, Kakosa BeposTHOCTE TOTO, 9To npn Gpocanmy AByx KyOMKOB cyMm-
™Ma BRINARMWX HA HHEX O4YKoB pasaa 37

803. Auapeit 1 Quner JOroBOPHAHCE, YTO ecsal npu OpocasHMH ABYX MI-
PANBHEBIX KYDMKROB B CYMME BRIIAACT YHEIO 0OYKOB, KPpATHOE 3, TO
BEHrpEBaeT Anapeil, a eciH B cyMMe BeINIaJeT YHCAO OYKOB,
kpatEoe 6, To mmmErpsiBaer Oner. ¥ Koro M3 ManbuHKos OGoabiie
INAHCOBE BRIHIPATHT

804. Habupaa nomep rtenedons, cocrosmuit ua T wmpp, abouent aa-
Guin, B waxoll nocaegosBatessHOCTH HAYT 3 nocneanue uAgpsL.
Momea muins, 4t aro muppet 1, 5 u 9, or sabpan nepenle ve-
TRipe HQPLEI, KOTOpPLIE 3HAN, H Hayran KoMmOuHammio Ha unudp 1,
5 u 9, Kakosa BepoaTHOCTH TOTO, WT0 aboHenT Habpan BepHBIN
Homep?

:ﬂﬁ—m 3nemenTsl KOMGWHETOPWKIA W TEOPWW BEPONTHOCTER



805. Yroin orepuith celidh, Hano mabpars B oUpeIenéHHON ITOCHeR0OBa-
TenRHOCTH OHTL wAdp (fea mx nosropesms): 1, 2, 3, 4 u 5. Ka-
KOBA BEPOATHOCTH TOIO, 4YTO eciad HADMPATH OHQPBE B OPOHIBOJIbL
sOM mopaake, To celid orkpoercal

806. Ha wernpéX RAPTOYRAX HADHCAHB! OYKBRL «0#, #Tw, sK», «Do.
Kaprouxkn mepeBepHy/iM H NepeMelIanH. SaTeM OTHPLUIH Hayran
NOCAeADBATENLHO GAHY 34 APYPod 3TH KAPTOYKH M NONOMHIHN HX
B pajg. Kagosa BeposATHOCTL TOTD, UTO B PEdYIETATE MONYyTHTCS
CJOHO «KpOTs?

807. Bpocawr maa wkyfinka. Kaxkosa BepoATHOCTH TOrQ, 4WTQ CyMMa BEI-
MABIMIUX HA HHX OYKOB He Gyamer xparsa 67

808. Ha uwernipéx maprouxax Geimm Hanwcansr muhpsr 1, 2, 3, 4. Kap-
TOYKH TepPeBepHYIH ¥ NepeMenian, 4 JaTeM NOJOMHIN B paj i
orkpsian. Kaxosa BepoATHOCTHL TOro, 9WT0 B Pe3yabTaTe HONYTH-
Jgock aueno, Gonsuree 20007

809. B xopobke nemar TONLKO KPACHBIE W cHEWe kapamjamn. Pacomar-
PHBAIOTCH CAEIVIONTHE COOLITHH:

A — ua RopobKH BLIHYT KPACHKIH KAPAHIATI;
B — u3 xopolky BEIHYT CHHMH Kaparjiamn;

C — p3 gopoblKA BHEIHYT DBeTHOH KApPAHOALLI;
D — ua kopobKY BRIEYT MRENTRIT KAPAHIAI,

BeponaTHOCTE Kakoro u3 atux coluruil passa (0; passa 1; Goanme
0, #o meunme 17

810. Baxunryn crapuK B Mope Heson. Pacemarpi-
BawTCH chnepayiomne colinimis:
A — npHmén HeBoj ¢ yAoBoM Phibbi;
B — npHmeén =Hepos ¢ OLHOHY THHOM;
' — npHImén Hesojd ¢ TPABOH MOPCKOIO;
D — npumén seson ¢ sodorow peiikol, ko-
TOPAA FOJIOCOM MOJBHT HeNoBedbHM.
Eors an cpeam QaRHEEX cODRITHH TAKHe, Be-
poATHOCTE KoTOpEIX pasa 0; passa 13
Goanme 0, HO MeHBIDe 17

811. B smmmke saxogarca 10 geranes, ogHa Ha
KoTopeix Hecranpapraas. Hayran OGepyr
2 peranp. KakoBa BRepOHTHOCTE TOMD, 49T0
ofie QeTalH ORAMYTCA CTAHZAPTHBIMHT

812. Tpe Oumera Ha €KY pacnpejelniIsn Ho Kpebmw Memgy
156 manvauxami 1 12 gepouramii. Karkoea BepOATHOCTE TOTO, HTO
Bee GUIeTHl NOCTARYTCA fAepodxam?

B13. B wopobxe mexxur B mpacEmx # 4 cHHUX kapaugama. Hayran
BEHMMAaNT 2 xapamgama. KakoBa BEepOATHOCTE TOTO, 4TO 0ba
KAPAHIAINA OKAXKYTCH KPACHBIMMT

§ 12. HauyanbHwe ceelleHns W3 TEOpPWW BEPOATHOCTEN 209



814, (3adaua-uccaedoeanue.) Tpr noxpyrn Aus, Bepa u Mama orupa-
sumHcE B TeaTp, llonyuns B rapaepobe momepxru 3a TPH COSHHEIX
OANBETD, OHH clomuan ux smecte. o oxoEUAHRY cHeKTAKAS KA
ZaA |3 NOAPYT BIANA HAYIA[ OOHH HOMEPOE H NOJVHHIA 10 HeMY
nanero. Kawops BeposTHOCT: TOTO, HMTO:

A) TOMbKO AHS DOMYyUYHIa CBOE IANLTO;

6) Bepa He nomyemaa cBoero naganTo?

1) Beegure ofozRAvenus 16 CAeIYVIOMEY cOORITHI! N0 MpegLAR-
JEeHHOMY HOMepKY noayyYeHo AHNHO DATLTOs, ¢00 HPEILABIEHHO-
MY HOMepKYy noayueso Bepuso nanbros, <00 OpeIbaBIeHEOMY HO-
MepRy noiaydeHo Mammseo naawtos.

2) Tlpepnonoxkus, 49T0 HOMEPDKH NPeILABIAIOT NOCAEAOBATEILHO
Ann, Bepa 1 Mama, BROHIINTEe BCe PABHOBOIMOMKHBIE MCXOJEL.
TogecuuraiiTe UX 9HCNIO.

3) ¥ramure nexogsl, Gaaronpusrasie nau coluTug sTonsko Ans
NONYUHALN CBOE MANLTOs. KAKOBA BeDOATHOCTH oTOr0 coburria?

4) ¥ramure mexonsl, Gnaronpuarasie ans coburua «Bepa He no-
JYHHIA CBoero nansTos. Kakosa seposTHOCTh 3TOro cofniTusa?

815. B rpevronsuuxe ABC nposepén
orpesok  DE, napannensunit AB C

(puc. 85). Masectso, uto DE = 3 AB.

HKakosa BEpOATHOCTL TOro, 49T0 Chay-

aniHeiM o0pasom Befpaseas ToOYKA D E
TpeyroasEEKka ABC oxaKercs upu-

Hagnemaieds Tpeyroasanry CDE?

816, llyaktet A 1 B saxoaarca Apyr or
Apyra Ha paccrosnun 2,5 km, Tene-
loHEAR JTHHENA, COPAMUHAWINAA ATH
OVEKTE, obopBAfiack B HEHIBOCTHOM
mecre. Kaxoma mepoatmocTs ToOro,
YTO TOYKA PAGPHIBA VIAIEHE OT TOY-
K A we Bomee wem Ha 500 m?

Puc. 85
B17. Ha wkoopamsaTEoil nopsMoit orMeye-
Hbl Toukm A(0) u B(3). Ha orpeare AB mayras snifipasa Touxs
C(x). Karxopa seposTHocTs Toro, are 0 < x < 1,27
818. Tepecexawres smm napabona y = 2x° — 6x u npamas y = 10x?
Ecam pa, TO YKaMHATE KOODAHHATL TOYEK HepecedeHms.

A B

B19. Pemure yvpaneEeHne:
*x 4 + Th
a) x=8 %5 a5 4%

3 1
Al = 2

=
= ﬁ’x’—xaa

INEMEHTH KOMBUHATOPWKKW W TEQOPWUK BEPDOSTHOCTER

210



KGHTIJGFII:HHE- BONPOCE! W 3aaHuA

Y10 HASLIBAETCH OTHOCUTENLHOW 4YACTOTOW CRY4anHOro cobeiTna?

Kak BLIMWUCNRIOT BEPOATHOCTh ChyualHoro cobbiTHA MpW Knaccuye-
ckom nooxone?

MpyBeoyTE NPMMED AOCTOBEPHOID CODLITMA W NPUMEP HEBO3MOX-
HOro coBbiTuA. Yemy paBHa BEPOATHOCTE AOCTOBEPHOrNO CODBITWR;
HEBO3IMOXHOTO {:Oﬁhl'ﬂ»‘!ﬁ?

Has mex, kmo xoyem snams Oonvule

36. Cnoxenne U yMHOXEHUE BEPOATHOCTEWN

Pacesmorpum tpumep.

IIyers B xopobke mHaxommres 19 mapos: 10 fensix, 4 KpacHRX =H
5 senérpnix. W3 wopolKH Hayran BRIHMMAKT OHH map. PaccMoTDEM Ta-
Kkne cobaTRA:

coberTHe A — map OKAasAncH KpacHLIM;
cobeltEe B — map oxasajics seTeHbIM,

Cobwrist A m B me moryr npomsodTa smecte (oinospemenHn). I'o-
BOPAT, 470 cOORTHA A U B ABIAIOTCH HECOSMECHIHLIMU.

HOra cobbITHR HASKIBAIOTCA HECOBMECTHRIMH, ECJH B OAHOM H
TOM 3Ke HCILITAHHE OHH He MOTYT IPOHSOHTH OMHOBPEMEHHO,
T. 8. HACTYOJEEHE OJHOIO WE HEX HORJIOMAET HACTYOIeHHe
apyroroe.

D0 S, S = e S = —: A T T AT e LR B

Myers cofmriue C pagavaeT, 970 HABNeYEHHNHA HE KopoURH ImMap
oKasanca He GeaniM (KPACHBIM UAM IeTEHEIM).

Buiscaus, kak seposTHocTs cofmTis O cBAsaHa ¢ BEpPOATHOCTAMH
Kazgoro us cobmrult A u B. Haliném sepoaTHocTH cobmTmil 4, B u C.
1A Kamgoro HenLTAHAS (B3BaeveHHe H3 KopolKM oJHOrO IIAp4a) pas-
HOBOSMOMKHBIME suaswores 19 wexopos. Ha sux ana coburrua A HGaa-
ronpHATHLIME ssnsgores 4 Hexona, ans coberrma B — 5 pexopos, aas
cobrrug C— 9 mexonos. Orcmoaa

P(A) = 5, P(B) = 15, P(C) = 15.
Mul BMAHM, 9TO
P(C) = P(A) + P(B).

Ana 1ex, kTD x0ueT 3Hate Gonbuwie
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Boobme

ecnn cobmtHe C OAHAYHET, YWTO HACTYOAET OfHO M3 JBYX He-
COBMECTHRIX coDeITHI A wnw B, to Bepoarmocrs cobmria C
[ABHA cyMMe BeEpOATHoCTEH cobpimain 4 & B,

o — T T s o i o g g e e e s

o ——
e

Ipamep 1. Ha xaprouxax HANWCAAW HATYPanbibie amcaa or 1 go 10

BHITHYHTENbHO, IIOCHE YerD KapToYKH [NepeRepHYIH H NepeMellaTn.,
BarteM Hayraj OTKpLUTH OJHY KApTOuKY. KakoBa BepOATHOCTE TOTO,
9TO HA HeHl HANHCAHO NPOCTOe YHCAC HAH 4Hcao, Goablnee 77

P Ilycrs cofmrHe A ossauaeT, 4To Ha KAPTOUKE HATHCAHO NpocTOE

YHCHo, A cobulTEe B osnayper, 4T0 HA KADPTOUMEE HADHCARD YHCIO,
Bonsmee 7. nsg cobriTHa A draronpusaTeEsMu gengores 4 pexo-
na ua 10 pasmosoamomanx (HossaenHe ogHOTO B3 Twcen 2, 3, 5,
7), 1. e. BeposiTHOCTE cobritus A pasna 0,4, Jlna coburrna B 6Gaa-
TONPHATHBIME ABIAW0TCH 3 uexoia w3 10 paspoBosMomHEX (Dmo-
gepnedde uncen 8, 9, 10), 1. e. repoaTHOCTE cobsiTia B pasaa 0,3.
Hac maTepecyer cofmimHe C, KOTj@ HA KApTOYKe HAHCAHO IPOC-
TOe Yueno waH gsucao, Donemee T, Cobwimue C HACTYVIAST TOTDIE,
KOMa HacTyoaeT ooHO #3 cobmTEd A anm B. Ouesngno, uTo arm
cODRITHA SBAHIOTCH HECOBMECTHRIME, SHAYHAT, BEPOATHOCTL C06Ll-
A O paBHa cymme seposTHOCTel cobmmmit 4 m B, 7. e.

P(C)=PA)+ P(B)=04+0,3=0,7, <

FH'GCMEITPHM Temepb, HAK MOMEHO BRIYHUCAWNTE BeDOATHOCTE GBE.‘BITH.H,

COCTOANLEN) B COBMECTHOM OOHBIEHHH JBYX HEIASUCUMBYX cOOBIMULL.

Jea colRITHA HASLIBAIOTCH HE3aBHCHMBIMI, 8CNH HACTYILIEHHe
OAROTO B3 HMX He BAHAET HA BEpPOATHOCTH HACTYILAGHHA ADY-
roro codeiTHA.

IIpuseaém npumep.
Myere B ogHOoM HZ OBV SIMHKOE HaxoguTed 15 geranedl, HI KOTODLIX

2 HecTAHAADTHRIe, & B npyrom — 20 peramedi, M3 KoTOpLIX 3 HecraH-
paprawie, Ha wamoro Aoiuxa Hayra] BRIHEMAKWT 00 ofH0ld geramn. Ka-
KOBA BEPOATHOCLTHL TOro, 9T0 ofe NPTANH ORAMYTCS HECTAHJZADTHLRIMHT

PaccMoTpHM Takue cobuLITra:

A — 3 nepporo ANHKA BHIHUMAKT HECTAHAAPTHYI AETAlL;

B — B3 BTOROro SHAKA BLRIHIMAIT HECTAUTADTHYIO OeTANL.
Hdua cobrrrna A DaaronpHATHRMH sBas0Tea 2 Mexona us 15, a gna

cobeiTRa B DnarcnplATHRMYE ABaATea 3 mexons wa 20, 3gagwT,

2

P(4) = 1. P(B) =5

InemMeHTE KOMOUHETOPMKK W TEOPUW BEPORTHOCTEN



Ouesuano, 4970 cobelTus A m B SBIAKTCA HeaapHcHMBIMH. Pac-
cMOTpHM COOLITHE, COCTOANlee B COBMECTHOM NOABAeHHH cobbrruil A »
B. Obosnagum ero Byxsoit C.

Ofuiee YHCIO PABHOBOSMOMGHEIX HCXOA0B HCORITAHHA, B KOTODBIX
coburrre ¢ HacTynaeT mam He HacTynaer, passo 15 - 20.

JeHCTEATENRHO, KaXUOMY #3 15 waBIeveHME AeTanH H3 UepBoro
amura cooreererayer 20 BOSMOMHOCTEH HIBMEYCHWS LETANH W3 BTODO-
o HOIAKA.

BaaronpusTiitiMM 108 cobeimiasa C ABIAKTCA Te HCXOAL), IDH KOTO
puix ofie BEIHYTHIE NSTATH HBAAIOTCH HecTaEzaprHaMH. Kaxgomy ms
OBYX BO3MOMHBIX HaBleudeHWH HecTAHZaPTHOH AeTANM M3 OEpBOro
AMMKA COOTBETCTBYET TPH BOSMOMHUCTH HIBASMEHMA HECTAHLAPTHOI
HeTansd ®3 WIoporo SUMKa, T. €. MHCT0 Hexofos, GARTONPHATHBIX LIS
coburris C, pasao 2 - 3. Caegosarensuo,

23 2 3
P(C)= 1530 = 15 "%0» T ©

P(C) = P(A) - P(B).

HesappeuMux coburrrdt A w B, to peposTHOCTL cobbiTHa O '
panBa NPoONaBEACHNIO BepoATHOCTeR coburui A u B.

B e e e S S NS S S S N SN S S - - —— o wl

.
| ecnm cobmiTHe ' 03HAUAET COBMECTHOE HACTYILIEHHE ABYX
[ ]
I
|

Mpumep 2. B senpospaisoM NakeTe JemuT 9 JMeToHOR ¢ HOMEpAMH
1, 2, ..., 9. W3 naxera Bayraji BHIHHMAKOT OJHH JeTOH, SAITNCH-
BAKOT €ro HOMEp H 3KeTOH BOABPAIAIOT B naker, 3aTeM ONATL BhI-
HHMAIOT HEeTOH ® aanmcmsBawT ero Homep. Kakosa sepoaTHOCTH
Toro, 4ro oba pasa GyAVT BRIHYTHL METOHBl, HOMeEpa KOTOPLIX AB-
AAOTEA TPOCTHIMKE YHesamMa?

p [lycrs cobuiTHe A COCTOMT B TOM, YTO B NepPBhIl pA3 BRIHYT iKe-
TOH, HOMEP KOTOPOro SBJAAETCH HPOCTRIM 4SHoaoM, 8 cobuirue B —
B TOM, YTO BO BTOpPOIl pas BRIHYT fKeTOH, HOMEpP KOTOpOro ARjif-

ertcs npocTeiM unenom. Torga P(A) = % H P(B)= %, TAK KAK H3
gucen 1, 2, .., 9 YeTnpe uHcaa ABAAWTCA npocThiMn. Pacemor-
pumM cofibimie €, KOTOpOe COCTOMT B TOM, WTo ofa pasa BRIHYTHL
METOHLI, HOMEDA KOTODLIX SBISKTCH NPOCTRIME YHCIAMUI,
Cobrrrre B Be 3aBmcHT OT coORITHA A, T4k KAK HA DOBTODHOE H3-
BISYEHHE FHeTOHN He BIHAET TO, KaKoH #eTon 0Ll BRIHYT B DepBLI
paa (uspneuéHERN B Nepewlil pas eToH OBLT BOIBPAIEH B NAKET).
SJraunT,

=

P(C) = P(4) - P(B), T.e. P(C) =5 5 = 31 = 0,2. <

Bameras, UTO ecan 0Ll DOoCae MEpBOrD HABAeHeHNS ETOH HE BOJ-
ppamancys obpatED, To cobnitHs A B B Opum On 38BHCHMEBIME.

Ina 1ex, KTD XO4ET 3HaTeE Bonkwe
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JefcTBATENbHO, TIOCJE TEPROTD M3BJIeYeHHA METOHA B NAKETE OCTA-
noes 081 8 eroHos. Ecam B mepReril pas M3BJeKIIH MeTOH, BOMEDP KOTO-

poro mpoctoe uucno, 1o P(B) = %. Ecnu se B mepeuiii pas MaBnexran

4
JKETOH, HOMEP KOTOpOre He npocroe unciao, to P(B) = g.

IIpamep 3. B pesynsrare MHOPOKPATHBX HabMOgeddil yCTAHOBHIN,
9T0 BEDORATHOCTE OONATAHHA B MHIDEHL OJHOIO CTpPeJKa pasB-
2a 0,9, a apyroro — 0,8, Kamasill ®a cTPeIKOB CIeNal N0 OfHO-
MYy BEICTPENY 10 MuimesEd. Kakosa BEPOATHOCTE TOTO, MTO MHILEHL
Oyzaer nopasena?

P PaccmorpEm Tarme cobhITHAS
A — TDepBRIT CTPENOK [ONAJ B MHIISHE;
B — Bropoil cTpeNOK NONAJ B MHIIeHE;
C — MHOIeHEE OODANKEHA.
CobriTia A u B mesasmcumuie. Ogaaxo BOCHONL3OBATHCH B 3TOM
cAyYAe YMHOMKEHHeM BepOATHOCTel HeNb3R, TAE Kark coboitie
HACTYOAeT He TOJNBKO TOrAA, Korna ofa CTpeIKa MODANTH B MH-
IIeHL, HO I TONA, KOUJAA B MEIIEHL OOITAA XUTH 5154 [!EHH H3 HHX.
Iocrynum mmave. Pacemorpum cobutus A, B u C, OpPQTHBO-
OOJIOMRHEE COOTBETCTEEHHO cobbiTHaMm A, B u C, Cuﬁm‘na Aun B
ABAHKTCH HE3ABHCHMBIMH, TAK RAK NPOMAX [PH BICTPENe 10 MH-
MIeHY NePBOro CTpenka (cobhiTHe A) He 3asMCHT OT HEHODAYKEHHS
MHIIEHH BTOpPEM crpenkom (cofmmie B), Coburrue C osmazaer
COBMECTHOE ToaEBIeHHe coberrud 4 u B. Ioaromy

P(C) = P(A) - P(B).
Ha csoiicTBa BepoATHOCTEH NPOTHBODOJOMHLIX cobuiTHil BLITEe-
KAeT, 4T0
PA)=1-09=0,1, P(B)=1-0,8=0,2.
Orciona moaygaem, 4o
P(C) = P(A) - P(B) = 0,1+ 0,2 = 0,02,
Tax kar cofmres C u C TPOTHEONONOMHEE, TO TENeph HECHOM:
HO HAWTH BepoaTHOCTH cobmrTaa C:

P(C)=1-P(C)=1-0,02=0,98.

3HAYNT, BepPOHTHOCTL TOTO, WTO MHANIEHE OyZeT DOpaXMeHa, DaBHA
0,98, <

Ynpaxuenna

B20. 115 ykpamesns &K\ OPHHECTH KOpoGKYy, B KOTOPO HAXOZATCH
10 kpacumx, 7 senénwrx, 5 cunnux v 8 sonornix mapos. Ma ko-
pofiky HAyraj BLHHMAKOT ojuH map. Kakosi sepoaTHOCTE TOro,
YTO0 OH OKAHETCH!

a) KpACHKIM; ) B0NOTHIM; B) KPACHBIM BOM 3000ThIM7?

SANemeHTsl KOMOUHATORMKKM 1 TRORWMKM BEPOATHOCTER



B nenexuso-semenoit aotepee ga 100 000 Grneror pasmrpsiBaerca
1200 semesnix u 800 pemeskmnix poarpuineii, Kaxosa sepoar-
HOCOTE (mns obnmanarTexs omHoro GHmera):

f) BENIEBOTO BEIMTPHITIAS
8) DeHEXHOTO BEIMIPLIIIA;
B) Kaxoro-audo BLIMCpbeIna?

823 Basym uernipe Raprourn. Ha nepsoit Hanucann GYKBY «0s, HA BTO-
poit — «Te, HAa TPETHEH — ec», Ha YeTBEPTON — «ps. Kaproumrsm
NePEBEPHYIH W NepeMelland. JATeM OTKPLUIH Hayraj ogHY Kap-
TOUKY 38 NpVIoH # DOoJ0MHmE ux 5 pajd. Karkopa BepoSTHOCTE TO-

ro, 9T B pE3yIbLTATE DOAVIRIOts CTOBO «TPOCH HIH CHOBO Q.EGPTII?

23] Bpocawyr OBa HTpATEENEX KyGEEa. Kaxosa BeposTHOCTH TOIG, HTO
HE OJHOM KyDHKe BHIIAJET GAHO OYKO, 4 Ha ApyroM — Gonee Tpéx
ouROBT

B24] B opmoit nmaprum snexrponamnovex 3% OpaxoBaHHBIX, & B ApPY-
roifi — 4% OpaxopamAnx. Hayrag GepyT mo OofHOM JAMOOYKEe M3
ramoil maprun. KakoBa BEPOATHOCTE TOrO, 410 0De JaMIOUKM
okamyTea GpaKoBAHHEIMHE?

825. Ha oamoit noaxe ctomr 12 kmur, 2 B3 Ko-
TOpEX — COOPHHKH CTHXOB, & HA Opyroil —
15 muwr, 3 B3 ROTOpPHX — CHODHHEEE CTH-
xoB. Hayrag GepyT ¢ Rammgol ODoJKH 00 OF-
HOoil KEHHTe. KAKOBA BEPOATHOCTE TOID, HTO
ofie KENTE OKMKYTeS cOOpHERAMI CTHXORT

B26.) B memke waxogurtes 5 Oeanlx IDApPoOE H
3 uépsrix. Ma Memka mayrag BEIHAMAKDT
oauH wap., Ero meer sanuMceBapwT, map
BOSBPALKAIOT B MelUIOK M aps! nepemerm-
BaIOT. JATEM CHOBA M3 MeNIKA BhIHEMADOT
onmue map. Kakopa peposTHOCTH TONO, 4TO
ofia paaa OVIYT BREIHYTH
a) Denble [aApLL; 6) uépupie maphsr?

Morery Gpocawor 3 pasa. Kaxosa seposar-
HOCTH TOIMO, W10 RKamIbil pas ssinaier opea?

IMpy erpensie no MHIIERH HA NOMAHTOHE BePOATHOCTL MONANAHHSA
OMHOrO M2 ARYX opyawit passs 0.8, a gapyrore — 0,75. OBa opy-
OUH BRICTDEIARIM N0 MHIOEHH Do oJHOoMY pasy. Koxoepa mepoar-
HOCTB TOPD, WTO MHmMEeRs Oyger nopamena?

829) B nexoropoit nacroneHolt urpe urpok Bpocaer cpaay aBa xybuxa
M JeNAET CTONBKO XOJOB, KAKOBA CYMMS BHIDABIOMX OouKop, Kako-
Bi BOPOATHOCTE TODO, MTO Hrpox cjpenaer mexes 10 xomos?

830. B sase 11 reoaauk, ns koTopwix 4 Kpacunie. B TemHoTe Hayran
prEEMAI0T 3 reogmgurn. Kakopa BeposTHOCTL TOrO, 49T0 XOoTs Owm
omHa 13 mux OGyner kpacxHoi?

AnR Tex, KTO ®04ET 3Hate Oonble
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dononHuTensHble ynpaxHeHusa Kk rnase V

K naparpady 11

831, Croabro CYIIecTBYET YeThIPEXIHAYHBX uHcel, kpatawx 10, ecnn

832,

833.

834.

835.

836.

mHphl B 9HENa¥ MOTYT OOBTODHTLeRT

Tlemexon poneH OpoiiTH OOWE KBADPTAT HAE CEBep H TPH KBADTA-
na Ha sanaj. BrmnmuTe BCe BOSMOMKHEIE MAPIIPYTH NEIODeXoma.

BrummmmTe Bee NATH3HAYHBIE YHCAA, 3ATHCAHHBIE TpeMA 9eTBEp-
HAMH H ABYVMA &IHHHILAMM,

Ha oudp 1, 2, 3, 5 cocrasuam Bee BOIMOFKHLIE METHIPEXIHATHLIS
gyacena (6e3 nosropenusa wudp). CroabRD cpein HAX TAKMX HSHCET,
EoTopkie Goasie 2000, no mensioe 50007

(Tar pabomw e napax.) CKONBKO UETHBRIX HeThIPEXIHAYHBMX 9H-
Cédl, B KOTOPEIX OH{PHE He TOBTOPAIOTCH, MOMHO JaOHCaThE ¢ To-
MOIBI0 IAQDP:

a)1, 2,3, T: 6) 1, 2, 3, 47

1) Obecyaure, B yéM cOCTOMT pasianune saganud a) u 6).

2) PacnpenennTe, KT0 BRIIOJHART 3afanue a), 4 K10 — sagaawe B),
H BREITIOTHHUTE HX,

3) IIpoeepkTe APYT ¥ APVIE HMPABMIBHOCTE BRITONHEHWA SaMaHNN
H HCOPABLTE OIMHOKH, GClIH OHM JOTYVITeHbL.

Henwrea @ wucno 50! ma:
a) 100; 6) 305; B) 15507

837, Haitijire HamMeHBIIee SHAYERNE n, NPH KOTOPOM wdeso n! okau-

838,

839.

THRASTCH:
4) oEEMM BYAEM; B) ABYMSA HYIAMH; B) TDEMA HYJIHMH.

Hafimure apaueHwe BLIDAXEOHHA:

471, 200 161

W %) terar ) fivsie

CoxparaTte apobb:

(m+a) wlr+ 30 fn+11)n
At * 8) TEEE A i

al . (n+1)(n + 3)
0) o S e T

a)

a)

840, Pemunre ypasnenne:

(n+ 1) )
a) o1~ A2

(n+1)1— n! _ &
6) (n+10 — &

SnemeqT KOMBUHETOPWUKX W TROPUW BEPOATHOCTRR



B41. CronskuMi cnocobaMmu Ha wiancca, rae vuartca 24 ywamuaxcs,
MOMHC BhIOpaTh:
) ABYX JABHIYDHEIX;
6) eTapoCTY H NMOMOIIHAEA CTAPOCTHI?

842. ¥V AnroEa mecTs Apysei. O MOoXeT OPHIMACHTE B I'OCTH OIHOrO
WIN HecHONBEHX H3 #HuxX. Onpepenure obDmee 9HCI0 BOIMOMHLIX
BAPHMAHTOB,

843. Cromsx0o KOoMAHJ YYACTBOBANO B HMHANE NePBEHCTBA, SCIM HIBE-
CTHO, YTO KAMAAA KOMAHAA CRITPAJA ¢ KAMCA0H H3 OCTANBHBIX IO
ONHOH Hrpe HA CROEM MOJe W M0 OTHON HIpe HA NoJe CONepHuKAY,
opE4eM Beern Oruto ceirpaso 30 mrp?

844. Cronskumu crmocobamu ueTnipe naccammupa: Anexcees, CMHPHOE,
Péjopos u XapuToOHOB — MOTYT PASMECTHTLCH B JeBATH BAMOHAX
noesjla, ecmH:

£) BCE OHH XOTHT EXATh B DasHEIX BATOHAX;
6) Anexcees u CMHPHOB XOTHT £XATh B OZHOM BarcHe, a Pégopos
¥ XapHTOHOBR — B ADYIHX BANOHAX, TPHUEM pa3mMHHmIX?

845 Ha niockoCTH OTMETHIN HECKONLKO TOYEK, HUKAKHE TPH B3 HIUX
HE JNEMAT HA OoIHOH mpamof., “Ylepes wamjble JBe TOUKH OPOBESH
npamywn. Cxoakxo Togek GO0 OTMEYSHO, ECHH Beero OsLIO npo-
segeno 28 opamMbix?

846. B 9 +A» wnacce ygarca 25 ygamuxes, 8 9 «B» — 20 yuammxes,
a8 «B» — 18 yuamuxes. JIng pabors 28 npUIIKOJIBHOM YHACT-
Ke HANO BHETHTH TPEX yuammxes ua Q9 «Ae, qayx — ua 9 «Bb»
B ogHOoro — u3 9 «Bs. Cxoasko cymectrsByer cnocobos BeIDopa
yHAITMXCA 08 pabGoThl HA NPHOIKOALHOM yuacTie?

847 Mia rpynom rtypHcTos Tpefyerca BEODATE OEIKYPHOTO W ero
moMomHEMKa. Bean 6wl TYpHeToBR OLII0 Ha oguore donkime, To
BoaMOMcHOCTEH BeIGOpa 6Bino 6w 8 1,20 pasa Donsme. CroOABRO
TYPHCTOB B rpynne?

B48, CroasrEME cnocobaMu rpyony W3 12 uemoBer MoMcHO pasdiuTs HAa
OBE TPYOOLL:
a) mo 4 u B yenoeex; 6) no 5 u 7 uenoser?

B49. B oraene paboranT b BeOVIOEX H 8 CTAPINHX HaAYVYHLIX COTPYAHN-
oB. B KOMaHARPOBKY HAHNO OOCJAATH ABYX BeVIIHX ¥ TPEX cTap-
WY HAVIHBEIX COTDYVOHHEOR. CHOMBRUME CcHoCcODAMH MOMET OHTh
clesiaH BuIGOp COTPYZHHKOE, KOTODRIX HANO MOCAATL B KOMaHIH-
poBHRY?

850 W3 umdp 1, 2, 3, 4, 5 cocTapuay BCe BOSMOMHBEIE TPEXSHAUHEIE
qmena (gonyvekaeTea morToperHe mmdp). CrRoOMBHO cpegp HHX TA-
ERX, ¢yMma gudp KOTophix pABHA:

a) 33 6) 4; B) 67

NononHWTensHele ynpaxHesws K tnase V
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851. Mz mmdp 0, 1, 2, 3, 4, 5 COCTABMAN Bee BOSMOMKHEIE TPEXIHAY-
HEIE 4YHeIa {ﬁea nopropenns omipp). CROMBKO CPeIH HAX TAKHX,
cymma mpjp KOTOpPLIX paBHAa!

a) 6; 6) 97

852, Haiigwre sHAYeHHAe BRIDATKEH A

B4 Ag — 4G
a) P B) A?—Agt
By + Ry G -G
} 'P.I.l I E‘] AE L

853. CronbKO HAZO BAATL 3JEMEHTOH, YTOOH WHCIO pasMelneHmHi Ha
HHUX 0o uernipe Ommo B 12 pas GoJabie, 9eM 9HCI0 pA3MEIIeHWH
W3 HUX mo apa?

854. ncno pasmenieEuil M3 1 JEMEHTOB 10 4ersipe B 14 paa Goanme
WA pasMemeHEuH B n— 2 anemenTos no Tpu. Haltmare n.

855. Pemure ypassenue:
a)14C " *=1542 ;' m18CH -7CE )
6)6C % =1142_; r) 21057 =11C35 ).

K naparpady 12

856. [lna marypansumx wncen or 1 go 99 sxmounrensHo HaligmTe
YJACTOTY NOABIeHHA OPOCTHIX YHCEs] B NepBOM OecATKe, BTopoM
JecATKE, TpeTkeMm necATke H T. J. UpaBHHTE OTHOCHTENLHEIE Yac-
TOTHI JIIsA:

a) HNEPBOIO H TPETHEIOD AECATHOB;
6) BTOPOro H HECHATOrD JAECATKOB;
B) HETBEPTOre H MATONO HecHaTHOoR.

857. Ha crone nemar 28 wocreit nommuo. Ma mux mayran Gepyr ogmy
KOCTb.

a) Haitanre BeposirHOCTL TOND, HTO B3ATAH KOCTL B CYMME COJEp-
mar 6 puros,

6) JdoxakuTe, YTo BEPOATHOCTH B3AThH KOOTh, ¥ KOTOPOIl cyMMa 0Y-
KOB pABHA 5, PABHA BEPOATHOCTH B3ATH KOCTh, ¥V KOTOPOH cyMma
OMHOB paBHA 4,

858. Ha xaprouxax manucasnsl nagpsr 1, 2, 3, 4. Kaproukn nepenep-
HYJIHA ¥ DepeMeIllalrm. Barem OTHPRIIR HAYTAI NOocChelOBATeIbHO
OHY 3a APYTOH TPH KAPTOMKH, PACIOJOIKHE WX B PHAA CIEBA Ha-
npano. Kaxora BEPOATHOCTE TOTQ, ITO B PE3VARTATE ODOAVYHIOCK:

a) ameno 128;
6) umeno 312 man 321;
B) umMcio, nepsas nuahpa xoroporo 27

AneamendTel KOMOWHATORKEW W TECPUY BEROATHOCTER



859,

861.

862.

863.

864.

865.

869.

s sx3aMeHa DOAPGTOBHIH DHIeTH ¢ HoMmepamu or 1 go 25.
Kakxosa BepoaTHOCTE TOro, 4TO B3ATHEE HAYTAl VHeHHKOM Guaer
HMEET:

a) ogHOIHAYHEIN HoOMep; 6) meysrauannil HoMep?

M3 smuxa, B KOTOPOM HAXOAATCA Maps ¢ Homepamu ot 1 mo 100,
HAYTAT BRIHHMAWT 0AMH map. Kakopa BepOATHOCTER TOrG, 4TO HO-
MEep BBIHYTOrO napa He umeer mudpn 67

B Memke HAXOOATCH eToEs ¢ HoMepaMmu or 1 go 15. Ha memxa
BAYTA] BHIEHEMAIOT OHH Keto. Kakosa BepOATHOCTH TOMO, 4TO
HOMED BRIHYTOrO MKeTOHA He genuTcA HE Ha 2, @ Ha 37

B smpre nexpt § xpacHux mapos B 4 senésmx. Hayran seram-
MamoT 3 mapa, KaxKosa BePOSTHOCTH TOI0, 9TO 2 IIApA M3 HAX OKa-
HYTCH KPACHBIME, 8 OOHH — 3eIeHBMT

Hz 28 xocreit moMmBE0 #HaBaexawr Hayraj 2 xocti. Kaxosa se-
POATHOCTE TOI'0, 4TO obe KOCTH OKamytes aynagmMm?

Ha 40 pervaned, jgemammux B gmpxe, 3 Opaxopasazie. Ha amgaxa
HAVI'AJ] BEIHUMAIOT OOHY Jeralsh. HKaxoBa BepOATHOCTB TONG, 9TO
BTa ASTAIL DKAKeTcH Dea Opara?

Ha waxpol kKapTouRe HAOWCAHS OOHA H3 OVHEE 0%, 40, «pe, 4C»,
eTe. HeCHONEKDO HAPTOYER HAYTAL BEIEMAILIBAIOT OJIHY 38 Apyrod
B pan. Kagosa BepOATHOCTE, H4TO NPH BRIKIMAILIBAHWN:

a) 9 KapToder NoJYYHTCH CJIOBO «DOTs;

B) 4 KaprouYer OOAVUUTCH CJAOBO «COPTS;

B} § KaApro4Yer MOIVIWTCH CHAOBO «CIOORT»?

B xkopobxe maxomsaTes mapn ¢ momepswu 1, 2, 3, 4, b, Ha ko-
polxH EAYTAZ BRIHEMAOT IBa mapa. Kaxopa BepoATHOCTE TOTO,
WTO CYMMHA HOMEDOR HA HHEX DAaRHAC

a) 3; 6) 57

B mopobre paxoguTea 12 mapos, cpein KoTopeix n Desslx, a oc-
TANkHEEIe IBeTHee. BeposTHOCTH TOrO, YT0 BREIHYTHILD HAYTAL OIAD

1 "
oxamercsa OensiM, pasEa 7. CrRoabko DesikIX MIEpOE B Kopobre?
B memre cogepmurca 24 mapa. Cpeas BHMX KPacHHMX INAPOB B
2 paga Doneme, =em ORILIN, & OCTANLHEIE IHAPHl cHHEHe, Beposr-

o 1
HOCTE TOrMQ, WTO BEIHYTHIH HAYTaj [Map oxkakercd feianiM, paBsHa g.

Hafinfre BepodATHOCTE 1T0I'0, YTO BEIHYThRIH HAYTAI IDAD OKBYKETCH
CHHNM.

B memke coep:RATCH RETOHE! ¢ HoMepam® oT 1 go 50 swaio-
gpTensH0. HAROBA BEpPOATHOCTE TONG, YTO B HOMEpDe HOBTeUEH-
HOPMO HAYTAA W3 Melnxa keToHa nudpa 3 CONep:EHTCH TOJBKO
onue paa?

JononHvTeneHoie ynpaxHeHws Kk rnase V
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870. Ogmospemenro noabpackwsaioT TpH MoHeTH. KEKOBA BeDOSTHOCTE
TOrD, UTO HA BCEX TPEX MOHETAX BEIDAJET pemrxa?

871. Hemonan MOMHO OTRDLTH, eCAH UpaBHIbHO HabparTs mudbp
22 075 (upu mabope mudpa nudpa KamRAOTO paspama MOKeT BhITH
Modoit or 0 o 9). KakoBa BepOSTHOCTE TODD, STO YEIOBEH, HE-

Gipap NPOM3ROITLHO HOMeD M3 5 nudp, CMOMXKET OTEPHITE YeMonaH?

872) BpocaloT TpH WrpANBHEX KyOmka. KakoBa BEPOATHOCTS TOTD, 4TO
CYMMA BRITARININX HA HUX ouxos Gymer pasma:
a) 3; 6) 4; B) 5; r) T?

873) Muma 1 Kocra no ouepean GpocaiooT TpH Mrpansesx kybuxa. Oun
AOTOBOPHIMCE, YTO ecAH NpH ouepeguoM Gpocke sumager § ouxos,
To BuHTpHBaeT Muma, a ecaw smmnager 16 ouxosn, 7o BLHTrpeIBaeT
Koors, ¥V goro Goasine mMadcos BRIAPPATET

874) Urpansuniii kybuk Gpocaior 3 pasa noxpsan. Kaxosa BeposTHOCTH
TOTO, 9TO RasKABIH PA3 HA MEM BEINAJET YHCIO OYKOB:
a) wpargoe 2; 6) kparmoe 37

290 iEGERY SnemesTsl KOMBAHATORKWEW W TROPUW BEPOATHOCTEN



ANy NOBTOPEHUA KYPCA
7-9 KJIACCOB

BbiuncneHus
875, Haitnute sHaYeHMe BLIpasKeHHA:

2 - 8«* 1,
n}——-:,,— OpH x=— 5

1-m? 2,
o) . B apm m= 3

10t -3
B) —?;:;!i npu r=14, y=-1,6;

r) u[:tf.g] npx a= 1,5, b=10, ¢ =-2.

876. Ormeuas ppeMs (B MHHYTAX), KOTODPOE VHAIIHECH BATPATHIH HA
BRITOJHEHHE TECTA 10 MATEMATHKE, DOAYYMIR CJeIVIONne JaHHbIe:

18, 18, 19, 20, 23, 24, 24, 25, 256, 2b.
[ns aToro pAfa NAHHEEIX HalIaTe:
a) cpentee apadMerHUecKoe; B) MeJHaHY;
6) mMony; I') paamax.

877. a) Teaesusop cromx 10 000 p. B anpene om nmomopoman Ha 30% ,
a8 B nexadpe nogpemesen Ha 40% . CRoasKo CTAN CTOHTE TEIEBAIOD
B pexadpe?
) Tlery rosapa noBelcwian Ha 40%, a 4Yepea HergOoTOpOE BpEMA
cauauan Ha 40%. Ha cxomsko npouneRToB H3MeHHIACHL HNEpBOHA-
YANRERR IeHA ToRapal

B878. K 200 r 40% -goro pacrteopa coad goauau 300 r sogm. Kaxoi
CTANH HOHIPHTDAMA PACTROPA comm?

YnpaxHeHuwn one NOBTOPEeHMA kKypca 7—39 knacoos
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879.

881.

882,

883.

887,

a) Hexoropoe mommuectro 15%-HOro pacTeEOpa CONM CMEMIATH C
TAKHM ¥ HommuecTBOM 45% -Horo pacTeOpa aToil #e conm, Ka-
KOBA HOHOPHTPANHA MONYUUBIIETOCH pacTeopa?

i) Hexoropoe rommuectso 30% -Horo pacrsopa COMH CMOIIRIH C
papoe GoabmEM Roapdectsom 15% -Horo pacrsopa 210l e coam.
Kaxosa xoBODeETpanus MONVHHBOICTOCH pacreopal

. Mmeerca aBa copra enmsor — sxmpaocThio 10% 1 20% . Mx emema-

a8 orsomennn 3 @ 1. Karosa seupHOCTs NONYVUBBIIHXCH CIUBOK?

a) Knuenr Ganka suéc 8000 p. Ha BkIaj ¢ rofoEEIM Joxomom 5%.
Kakas cyMma oxamercs v Hero Ha cuery uepes 2 roma, ecnd oH
HAKAKHY CYMM O CUETA He CHEMAN W AOO0JHHTEILHBIX BIOMe-
Huil Be menan?

6) Knmeat Gamxa saéc 8000 p. 5a BrOag ¢ rogoBbiM goxojgom 3%.
Yepez rof oH TOMOMEI Ha aTor e swaan emé 2000 p. Karas
cymma Syger y Hero BHA cuety Hepea 2 roja mocje OTKPBITHH cué-
Ta B Danke?

1'«il;rl'llpi.':"‘:"l."1‘!"'.I"E BhIDAMIEH e
8) (W15 +410) - 246 - 5412;  B) (2412 - 343)%

5) 2970 = 2438 5 10-548 | 10+5,8
3+/35 - 314" 10+543  10-543°

YopooTHTe BRIpAEEHHES

(5 - 2J6)° - (342 — 24/3)(4.2 + 843).

. Hokaxure, UTo:

a) Y18 -3 \VIB + 3
J6

Jio -
5) 8 Jo.4.

= /1,5

. Jdorasmure pasescTrHo;

a) {19 - 6410 = J10 - 3; 6) 23 — 8T =4 - \T.

, Haftaure apauenpe:

a) muorounena 3x° — Bx — 5 npu x=1 + J2;
£-5-5 OopH x=\r€+ 1.

) npotn =3
Haitgure SHAYEHHE BRIPAMEHHA:

=
a) 0,37 + f%] +(-0,5% - § + (-1)* - 8

6) [ﬁ;]a - [%]I + [%]ﬂ 1 -0,25" 16.

YnpaxHeHnsa ONR NOBTOpEeHMs Kypca 7—9 knaccos



888.

889.

890.

891.

892.

893.
894.

895,

BO6.

BOT.

899,

Hafigrre narEagnaTeil wied apudMeriudeckoi uporpecenn (a ),
ecnn 4, —=—6, a, = —2.

Haligure cyMMy OepBhX AecHTH 4JeHOBR apuMerwgeckoil npo-
rpeccHi (x,), ecnE x, = -2.4 u d = 1,2,

Haiiaure aBeHANUATHIE WAeH TeoMerpHueckoil nporpeccms (b)),

1 1
ecau by = —335, by = 15.

Hafinure cyMmMy ODepBLIX AecATH WISHOB TEOMeTpDHYecKol nporpec-
cum (x.), ecom x, = -32 B ¢ = —%-.
Haligume 3HaYeHHEe BRIDAMEHHS:
201 71 a0 10t 124
) T 6) 1or B) faps ™) Frais A) §r-gi-

Cpasuure uncna: a) %-][- # 107% 6) % u 10%,

CHONTBEKO DHTHEHATHBIX YHCEH, B KOTOPWIX Bee UHGpH pasHbe,
MOMIHO COCTHABHTL H3 THMD:

a) 1, 3, 5, 7, 9; 6) 0, 2, 4, 6, 87

CroaskumMH coocoBamn Ana, Tona, 3oxa, Ceera, Anma i Hera mo-
I'VT YCTAHOBHTE OYepens mo yOopKe KIACCA B TeUeHHE IIECTHIHED-
HOI yaebHOE Hepenw, ecou Ceere yaolHO OeXMVDHTE 00 YeTBEPraM,
a Anna TpoOCHT OCTABMTH el cyBbBory?

B cennmun no nnasauwm sagumaerces 12 genoper, CrROMLEAMI CIO-
cobaMu TpeHep MoOM<eT BeIOpaTh M3 HHX:

fl) 4eTHIPEX YeNOBEK Hif NpefcTOAIlHX FOPOACHEX COPEBHOBAHMIL;

0) womasny anf yvoacrus 8 scradere 4 ¥ 100 M, onpegenns nopa-
IOK BRICTYVILNIEHHA CHOPTCMEHOB HA HCEX 4YeTHIpEX aranax?

¥ Camm B pgomamseil Oubnuoreke ecrs 10 mayusno-danracridge-
CKEX KHET H 8 HoTopRusckux pomanoB. Ilers xoger maars v me-
ro Ha JeTHHE EAHHHYIL 3 Kakdne-HR0YAbh HAVUHO-(DAHTACTHISCKHE
KEMrE © 2 mobhx HEcTopHYscKHY poMaHs, CROALKO ¥V HETO eCTH
crocobos BeiBopa sTHX REHTT

dna myrousoil HOBOTOAHEH JgoTeped, B HOTOpoil GVAeT PasLIrpaHO
30 npnzon, ornesarans 150 Guaeros. Msan 3a yuacTHe B KOHKypee
NEeHIOR DONYYHN ofinl Omrer. Kakora BepOATHOCTE TOTO, YTO OH Bbi-
urpaer npHs? Kakosa BepOATHOCTH TOrO, WTO GE IDHA He BRINTDAET?
Ha opmmaxosrrx muerourax OGyMard Hanucaan uadps or 1 go 9,
JATEM JHCTOMKH ODePeMellally U CAOMUAN B HelpOIpavTHELN MAKeT.
Hayran smrackmeanT ogus aucerovek. Kakosa seposTHOCTE TOTO,
uyTo Hai Hém Oyaer:

a) muppa 1; B) uérnas mudpa;
0) mudpa 9 r) mesérras mHdpa?

YnpaxHedus 4nR NOBTOPeHUA kypca 7—I9 knaccos
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900.

¥ Mamm s5a moaxe cronT 5 doroansbomon. Korga v Mamu Guinn
ToCTH, OHHA CHANH BCe ankfoMEl ¢ Nojakw, 9Tobel DocMoTpeTe dioTo-
rpadur. [Mocne yxomna roereid Mama sepayia ansboMil HA OOIKY,
OOCTABHAE HX B caydaiimoMm nopagxe. Kaxosa BeposTHocTh TOTO, 9TO
ans0oMBl Ha NOJKE OK83aAHCh B TOM JEE DOPASKE, 4To W npemxje’

. B aomwe maxogwTres 4 EpacEMX H 4 ménTnix mapuxa. Ha mero

HE TIIAAA BREEMAKT 3 mapuxa. Kaxopid BepOATHOCTB TOID, 4TO!
a) Bce 3 mapHKa KpacHbIe;

6) 2 mapuEa xpacHOrD UBeTAa H 1 ménroro;

B) BCEe INAPHKH OXHOMD IBETAT

ToxaecrTeeHHble NpeobpazoBaHusd

902.

Hpecbpaayiite B MHOTOUJIEH!

a) (x — 2y)(x + 2y) + 4%

6) (2a — 3b)(2a + 3b) - 3a%;

8) (5x — 1)° + 10x;

r) (By + 42)° — 82(3y — 22);

m) (m — 2n)(m* + 2mn + 4n") + 6n%;

e) (¢ + 4d)(c* — 4c’d + 16d%) - c*(c* - 1);
®) (3x — 4y)° — (2x — Ty)(4x + 2y);

3) 2x(2x + 3)° - (2x - 3)(4x* + 6x + 9).

. HalinneTe apavenme BRIpAMKeHHA!

a) 8x%x — 4) — (2x — 3)(4x* + 6x + 9) - 17 upn x = 0,5;
6) 4a°(3a — 2) — 3a(2a — 1) - (2a — 5)(2a + 5) nupm a = 3,3;

g) (9x® — 3xb + b*)(3x + b) — 9x(Bx" — b) - B npu x = —;, h= %;
r) x(3x — 2y)(3x + 2y) — x{3x + 21,.']-z + 2xy(bx + 2y) opu x = 0,5,
a1,

904, JoxameTe TORIEUTEO!

905.

906.

a) (a + 2b)(a — 2b)(a® + 4b°%) = a* - 16b";

6} (x — 1)(x + 1)(x" + 1)(x* +1) = x* = 1;

8) (a — 2)(a + 2)(a® — 2a + 4)(a* + 2a + 4) = a" — 64;
) —c—2c® +c-2)=c"— 5" + 4.

Pagnomure HE MHOMHTEIIN:

a) 12x* — 3x"y — 18xy";  B) Bab — 14a — 12b + 21;

6) 42a" — 6a' + 30a% r) x* — Bx — Oxy + 45y.

Paanomure 58 MHOMHTETIH:

&) xt - E.'Eyz; B) 8a® + % 1) 9ab® — 16ac®:

6) 4b° — 0,01c% r) =¥ — 27; e) —20xy” + 45x°y.

YpaxHesws 0NA NOBTOPEHWRA Kypea 7—9 knaccos



007. Pasnomure HA MHOMHTETH KBAXPATHRI TPEXUTen:

a) 2% — x — 42; r) 16b° — 24b + 9;
6) y* + 9y + 18; R) 6x° — x - 1;
) 81x® + 18x + 1; e) 3a® - 13a — 10.
808, Coxpature Apodb:
214" - ta®p Bab+ 2u— 20b - 5 a* - 3a
= r i R) 53—
12ab - 42a° 4ab — BH + a - 2b a® 4 8a - 18
& Ema—rﬂmni_ 16a® - Bab + I_.‘rz' a) ix‘ﬂ—ﬂr+3_
} DT+ i o 16a® - b° ' axr-1 "
2 3me 4 Bx - Bm ax® — 253" me+dm—5
) H e) H B
" T+ Imx + 3x + 6m 92 + 30xy + 255° " me+ Tm+10"
dx+ 2y :
909. a) Haligure 3HaueHue BuIpAXKeHHs ———, €CJHH HM3BECTHO, 9TO
2x4+ 3y
—y 7.
m b
6) Hafinwre 3HaYenue BHIPRMEHHS ——F, €CHH HEBECTHO, 4TO
da— &b
a1
910, Yopoorure:
) 2 1 x+1 8) o+ 16a + 12 2 - fa 3
2 - = - = e 5
P2-8x xX48x -9 a¥ -8 a4 2 4+4 a-2
2y +1 y+2 1 2 46" + 18 1
6 + -— r - ;
B e v S ) P —ere0 BP+ar h+8
911. Hpepcrapsre B Buge gpodm:
ab’ 180 206" p*-125 ip ‘
a) nh® ﬂab +dat " 8) Hp’ p‘ +hip+ 25"
6) Txy _3x -6y . Om® ~ 12mn + 4n* . 8m+ 6n
- dxy + -ur2 Hyg d am® + 24n? Sn— B
912. Yopocrure:
}ﬁ-u_:u—m_ }l‘u-l-h}‘—irab_a=+b“_
Vi1 -2 b 4a® ooab
y"'-lﬂy_ 4=y . v 51:'3—&.[;-+1:|2—-:.-

2y +18 'yﬂ-r-gy' c+2 " 13c+28

YnpaxHeHws NA NOBTOPeHWA Kypca 7—9 Knaccos | 0085



913. YopoctuTe BRIpAMEHHE:

a) Tm-2)  m+2 2m® + 4m + 8
m® -8 mE+Bm+d '

m—3

b.]ﬂ-l-ﬁ_[ a-+2 _2[::4-3].
o°-9 |a®-3a+9 dPeo7)’

[x+2 » 1'-—14]_.1.'+2 1
B) = : '

3x =2 32 - 6x fx x=50

18 2x

- —_—

r+8 8-x

0-x% 0+8x

[ dx x—3

914. lIpeobpaaylite BrpaskenHe:
1 3m 2m om? - Gm + 1
@) = =S ;
2 1=3m  3m 41 Gm“ + 10m
6 L. .. v ] :
: [:r +y -

B) Za+3 24% + da 3a +2 +4u—1 a-=1
20-8 |d4a®+120+9 20+3 2a-3 a

x-y X

Chay Py

x

.I*-l..l',

][ a+3 a—1 -J.uQ—Zu—H_“

+ )
a+2+1 o*-%a-38 a+2

a)

Bmtd)  md-om®  sm 1 |
m*+B8m4+0  (m+ 8 )"

[B;’+a 1 4 ] 8x -1
&) .

ms - 27 m -

- + ’
272 -1 Br-1 Ox+3x+1] Br+1

915. a) Haiimure amauenne spipascenus a° + b°, ecim a + b =6, ab = 3.
6) Haitgure sgauenne BEIDAYKEHHS ¢ + Flf ecnn ¢ + :_—= 2,5.

916. [loramnaTe, uTo:

4) IHAYEHHe BRIDAMEHHS - + 24 + 2 §H NpP¥ KAKOM IHAYEHHN e
peMeRHON @ He MOMeT OBITH OTPHIATETLHEIM

6) seipaskenmne 2x — 2xy + y‘t npy NobDEIX SHAYEHNAX X W Y npH-
HUMAQT HeOTPHUATENbHBE IHAYEHHH,

917, ¥upocTuTe BRIDAMeHHe:
a) (4xy*)* - (0,56x"y "% 6) (0,25a Y2 - (24 %Y

226 YnpakHeHus Ang NOBTOpPeHWs Kypca 7—9 knaccos



2 i
[ et 1 3. 00a* b"

918. VupocTuTe BRIpAIHEHNE!

g.gitd g ontl 10 - 6"
a) gn-1 3 B) gn+l gn-1s
25'4" Eiﬂ_l_aaﬂfl
_— ) —————
6) UL ) 100"

919. Bapecure MHEHOMKHTEIL 38 3HAK KODHH:

a) V98; 1) —/75; ) 12x%, rme x> 0;

6) /24; ) 0,1,/128; a) 184", rae y < 0;
B) —/242; e) 0,4,/40; ) 5a’ .

920. BEecHTe MHOKHTE/Ib MOL 3HAK KODHS:
a) 10./3: B) —3./5; 1) x+/3, rae x> 0;
6) 0,142; r) -B.EJ&E‘. e) y'v'%, toe y < 0.

921. VopocTuTe BHIpAXKeHUE:
#) JETt. + J:E - ﬁﬂ_;;
6) (Va +2)(a - v3) - (Va - V2) - Ja;
8) (Va + o) - (x = Ju)s
N (Vx = Ju)x + Jxy + w).
922. CoxpaTure Apois:

5+ b1
]51""‘# 2 b +1 "

8% -6 ez +yu
}Jx+3 ,u,'} E*H !

nql'_-l o— ofed
B et dari’ ) -

923, OcrobouTecs 0T UPPAIHOHANTLHOCTH B 3HaMesarene apodm:

dx 6 8- 4 1
a) ﬁ;’ ) 3:1?’ B) N =-1" r) EJ;+3JE"
924, ﬂouamm oo

3’|_+£ 5 o

a}-"ﬁl'_ﬁ"\i"_ i x }aq"EwJE_b ~

YNpaxHesws 0ne NosTopeHud kypca 7—8 xnaccos
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YpaesHeHua U CUCTEMBbI YpaBHEHUM

925.

926.

927.

928.

929.

930.

931.

932,

933.

Peinure ypapHeHHe;

a) 3x(x —1)- 17T=2(1 4+ 3x) + 1;
6) 2x —(x+ 2}(x—2)=5—(x - 1)%
ZIx+1 2x-3

8= =%

r—3a 2x -1 4-x

6 X*="3 7

r)

Or thepmrr go cranuun [Térp momer goexaTs Ha BeloOCHIede WMIAH
pofTH nemxoM. Maér oE co ckopocersio 6 KM/4, a HA BelOcHIene
e¢aeT co cropoereio 16 um/d4. Kakoso paccrosnme or depMmur go
CTAHIIAW, echad Ha Benocunene Ilérp TpaTtuT HE aTOT OYTE Ha
40 muu menbme?

Paccroaune or ropoga A o ropoga B noesn goseH [OpPOXOOHTE
no paciucagno 3a 4 g 30 mue. [lo TexAHYecKHEM OPUYUNHEAM OH
ObLn sanep:as ¢ oTOpasdeHMeM Ha ropoxa A ma 30 muH. Ysemm-
uuB cxopoeTs Ha 10 km/u, noespy upubuin B8 ropos B Boppems.
Hafigmre paccTosHMe Me:sy ropogamu A u B,

Ha nynkra A B oyaxT B Brimen nemexon, a uepea 30 mMue ua
nyrrTa B 8 nyaxT A smexan mesocunesnct. CRopocTs BeIoCHIIe-
Juera Ha 8 KM/u DoanIoe crROpoCTH Hmemexona. Bemocmmemuer
gepes 1,5 4 nocne erieaga serperHn nemexona. C mawko#l cro-
POCTEIO IHEA OeMexo) H exXal BeNOCHIeIHCT, BCAH WEBeCcTHO, YTO
paccTogHue Mexay nyHEraM# A ® B pasro 26 gm?

Cpenunee apudmeruueckoe ueThpéx umcen pasmo 11,5. Bropoe
gucao 8 1,5 pasa mesbiue nepporo w Ha 10 messme Tpersero,
A HeTREPTOE DPABHO CcyMMe Oepsoro ® Broporo. Hafiaure arm
YHOCAa.

Cronsko HysHO gobasuth Bogsl K 300 r 20%-moro pacreopa co-
mH, grobsl noayunTs 8% -Heil pacresop aroil coan?

Pemnre RBajpaTHOE VpaBHeHHE:

a) 2,5x" + d4x = 0; B) 0,26° -t — 4,8 = 0;

6) 64"~ 0,24 =0; 1) 33u*+3u-8=0.

CyugectayeT nu sHadYeHHe [EPEMEHHON X, NPH KOTOPOM JHAYEHHEe
KBagparsoro Tpéxunena x° — 10x + 31 pasno:

a) —5; 6) 6; B) BH?

[Ipy kaxkux sHaUEHEHAX M YPABHEHHEe MMEeT X0TH Obl OJHH KOPEeHb:

a) 10x* = 10x + m = 0; 8) 32° + mx - 5= 0;
o) mx' + 4x - 2=10; r) 2x* - mx + 2=07

YnpawHeHus Ans nosTopenun kypea 7—8 khaccos



934. Mpn maxux spaveEHAx k ypasHeHHe He HMeeT KOpHeii:
a) kx® + 8x — 15 = 0; B) 5x° + kx +1=0;
6) 6x" —3x + k=10; r) T —kx - 1 =0?

935. PempTe ypasHeEHe:

a) 0,3x(x + 18) — 22(0,9 - 0,2x) = 0;
6) 1.5x(x + 4) — x(T - 0,5x) = 0,5(10 — 2x);

(@1 x-1 (z-x _(@m+zx)?

B) 55 g A= 2% 5
(3x+2° 45 o, (6 —x)* a2z
r) e - =x; ) ——+x=T=

936. Canorsiii yuacToK, HMEOIHI GOPMY TPAMOYIOILHEKES, Tpebyercs
obmects Maropoaein. OnpefenuTe NAMHY HITOPOAH, €CIH H2BECT-
HO, YTO IIHHEA y9acTKA Ha 15 m DoJbie ero MHEPHHLL, 8 1JI00IELL
ero pagHa T00 wm®,

937. Bece yuenMKHM ofHOro Kaacca obmemaauch GoTorpaduaMy,
CroJNILKO YUYEeHHKOB OBLIO B 3TOM KJ&CCe, eCHH BeeTn GBLIO mepe-
nano 600 doroxaprogex?

938. llndpa AecATKOB ABYSHAYHOIO YHcIa Ha 3 MeHbme nadpsl enm-
HHI, 8 NpOH3IBeJeHHe 3TOro ABVIHATHODO SHOAa HA CYMMY ero
ougp pasxo T70. Hafigare sro umcno.

939. Yuacror seMId HMeeT (opMYy ODAMOYTOILHOTO TPEeYroJibHHKE, OSHHE
us wgareror koroporo Ha 20 M Gomasme gpyroro. Haiignre pnmmy
rPAHMIML JAHHOID YYACTKA, ecan ero anowaxe paspa 0,24 ra.

940, Pemue ypasHenue:

x 518 1 1 a8
&) "5 Fi8 S2-9’ AZ ot 5-2 azte
17 3x 2 1 1
6}.‘:’-1& x—4 x+4' E]1-;9"|—x+l:+l}”wﬂ'
3 5 14 2,8 _ 15
B) 2a-xf (c+2F 2-4 ) Fiox  2x-10 2£-25°
2 1 7 5 1 20

Ni—P Tzt Paar O V5 iE sd-18r  5i-sd

941. JIse Opuragsr, paboras BMecTe, BRINoNHAKT pabory aa 6 w€. Oanoil
neproit Opurage Ha Ty Mme pabory rpebverca ma 5 u boasbule, yem
BTOpPOi. 3a8 KAKCe BPeMA MOJKET BRINOJHHTE BeK pabory Kamaas
Opuraga, paboras orgensuo?

042, [Ipe apTOMAIIHEL OTHNRABMANCE OSHOEDEMEHHO H3 Ccella B ropom,
koropuiit yaanén ma 180 km, Ogna ABTOMAIINHA OPHILIA B POPOM
Ha 45 MHH Doamke ApyToll, TAaK HAK eé CROPOCTh Oniaa Ha 20 km/q
meubire, O gakoil cKOpPOCTRIO 1A KAMAAA ABTOMANIMHAT

YnpaxHeHws Ana NosTopeHnA kypca 7—9 knaccoe
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943. Moropaas TogKAa NMPOINJA 00 TeYeHHIO pexn 36 KM U BORBpATHIACH

oOpaTHO, 3aTPaTHE HA Beck NyTh 5 9. Hafinnre cropocrs moTopHOiH
A0AKHA B ¢ToAYEeH BOJe, 3HAH, 9T0 CKOPOCTH TEYEHHHA pPABHA 3 KM/,

944, Moroprasn goaka npomma 18 kM mo Tewemmo # 14 KM OpPOTHE

TeYeHHA, 3aTPATHE HA Bechk OYVTE 3 4 15 mwa. Haiinure cxopoets
TeueEHs, ecan coberTBerHas cxopocts noakn 10 kM /fqa.

945. Kartep npomen 75 KM 00 TedeHHI0 PeKH H CTONEKO Ke MDOTHE Tede-

Eu#, Ha Beck nyTh on sarparan B 2 pasa Gosbine BpeMeHN, TeM eMmy
DoHATOOIIOCE Okl, 9To0L opodTH 80 BEM B cTosuel Boge. Harosa cxo-
POCTE RATEDA B CTOAZEH B, eC/H CHOPOCThE TEYeHHA pasHa D kM /a7

946. Torapy aoamen Guin obpaborats 240 meraneil k onpeaeséHHOMY

CpoKyY. YCOBEDIDEHCTBOBAE pPesel, oH oran ofpabaTeBaThs B 9ac HA
2 geranw Bonnine, HeM UPEANCNATATOCH D NJIAHY, H OOTOMY BEI-
nomHHN 3agaEWe HA 4 u pansme cpoxa. Cronbko geraneit B uac
aomEen ObLn oOpabarTwBaTh TOKAPLT

947, CorpymaEr TROOTpadHM goaxed HabDPAThH K OUpeAeneHHOMY Cpo-

Ky pyxomuek ofbémom 150 erpapun. Eeaw on Gyvner sabupars na
5 crpaEnn B AeHb OGonbme, "HeM oOLIYHO, TO SaKOHYHT pabory Ha
1 pens papbine HaMedeHHOrD cpoxa. CHONBHO CTPAHHI B J8HL
obDepIgH0 Habupaer corpynaar’?

948, TypHeT oTOpPABHICA HA ABTOMANIHHE Ha ropoaa A » ropoa B. Tlep-

BElE 1D KM OH eXad ¢0 ¢KopocTeio, ®Ha 10 kM/u mensmedl, uem
PACCHHTHIBAN, & OCTAALHOH NYTE CO CKOpOCThI0, Ha 10 BEM/41 Doak-
meft, ueM paccadTeIBAN. B ropox B, ®OTOPEIA VAAMEH OT ropoxa
A na 180 xm, rypuer npubsin sospems. C Haxoif ¢KOpocTbO OH
exan B HoHIEe myTrH?

949, Pacorosaue o7 CTAHHIE [0 SHeJedHoIOpodHOE CTAHIMK PasHO

1
60 km. Moronmuraner BBIEXAN M3 CTAHHIK HA 17 9 noaxe Beno-

cHOeauera ¥ npubbll HA CTAHIIHID, KOTDA BenocEDegnceT Obla oT
e 8 21 wwm,. Haligwre cropocrs sejocHnegncTa, eciid oHa Bhiaa
Ha 18 EM/4 MeHbIDE CHOPOCTH MOTOLHKIHCTA.

950. Ha cena B ropoj, ¥ xoropoMmy pegér popora gnunsoi 120 ewm,

BhIEXANA Jerkopan asromamuas. Yepea 30 mmmE ®Ho ropouas
B CENO BEIEXA] IPYSOBMK H BCTPETHACA ¢ JeTKOBOH SBTOMAIIHHOH
B 45 M or roposa. Hallgure cHOpOCTE MPY30BMKA, SCIAH OHA MeHL-
¢ CROPOCTH JIerKoBOH ABRTOMAITHHE HA 5 KM/4.

951. Pempre VDABHEHME:

a) 4x* - 17" + 4 = 0;
6) 9a' + TTx* - 36 = 0;
B) 2x* —9x* - 5 =0
r) 6x' — Bx — 1 = 0.

YnpaxHeHus [NA NOBTOPEHWA kypca 7—Y9 wnaccos



952, Pemmmure VpaBHeHHe, BEeIH HOBVIO NMepeMeHHYEX
a) 2(6x— 1)* + 85x - 11 = 0;
B) (x'+x-383P+122°+12x-0=0.

953. Pemmre ypasHenue:

a) x* - 162" = 0; n) o+ 62 - 16x = 0;
6) x = 2% e) &' 4+ 2 -6 =0
B) 1,2x% + x = 0; ) X+ =0x+9;
r) 0,4x' = x% a) 22° + Bx = x" + 4.
954, TIpueeanre ypapHeane k Buay X' = a4 ¥ pemmTe ero:
a) %.ra = 1; B) %x’ = 0,001; a1+ x%=0;
ﬁ} lnuurﬂ+1=ﬂ; F]%I"lﬁ'#ﬂ; E] xﬂ—lﬁ-ﬂ.
955. Maobpasns cxeMATHYeCKH IpadHKH, BLRIACHHUTE, HMeeT JH YpABHEe-
HHEe KOPHH:
a) gx — 2= x" B) L= -2+ 1;
6) -3x — 1 =x: r) 8+ 2f =25,

956. Permure rpapmueckn ypaBHeHHE:
a) x* = Tx — 6; n]%=x“-2x:
6) = =05x-2 1) Vx=x
957, Pemnre cHoreMy ypasHeHHI:

a) [dx - y =17, B) |[6x =y + 50,
y + 6x =238; -3.4x + 2,6y = 14;
6) [6x - 10y =11, r) [4x — 2y = 3,
By +Tx =19 13x + 6y =—1.
958. Pemmare cHeTeMyY VDaABHeHHI:
2x-y x-12y a3 x-g+1 x+y—1_
2x+y x4By 1 :—y+l_x-|-y~1h“3_
2 3 1 & 4 :
959. Pemmre cHcTeMY YPABHEHHR
ax — 3y =13,
2x+ by =5

C DepeMEHHBEIMM X B [, eCAH OJHHM H3 DelleHHH Nepeoro ypasHe-
HUA Apafercs napa uacek (8; 1), a sroporo — mapa gmcen (5; —1).

YnpaxHeHWs ANA NOETOPEHWA kypca 7—2 knaccos
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960. Kaxoso paceToAENe 0T TOYKH HepecedeHus npamex Sx — 2y = -25
H —4x + 3y = 27: a) no ocu abeuwmee; 6) mo ocm opouEAT; B) A0 Ha-
4an8 KOODIHHAT?

961. lNopSepuTe anavenus k u b Tax, TTolEl CHCTEMa VpaBHEHHI
{y = kx + b,
y=25x—a
8) He HMEIA PeITeHHi;

0) nmens OGecKoHEIHO MHOTO pelieHHil;
B) HMeJNA &HHCTECHALIM DeOIeHHEeM Napy 4YHCeed, B KoTopol x = 4,

962, [lppEagieKaT I TOYKA Nepecedenns NpaMmx —2x +y =11 =
dx + 2y = 1 mpamoii:
a) 10x — 3y = —-45; 8) —Tx + 9y = 657

963, 3anumKTe ypasHenue OpAmoil, KOTOPAA DPOXOAMT Yeped TOYKH:
a) (0; 30) n (6; 0); 6) (2; 3) u (—2; 10).

964. Haiigure Te spavenms ¢ ® b, opu xoropery Tournm A(2; —3) n
B(1; 4) npunannemar napabone y = ax® + bx.

965. Ipy xaxux apaueEnsx b u ¢ napabona y = x° + bx + ¢ nepecexkaer
ocH xoopguHar B Toukax (0; —3) u ( %: 0? B raroil emé rouke ata
napabona oepecexaer ock x7¥

966. MacTep 1 yUeHHE H3TOTOBMIN B nepesidt geas 100 geraneit. Bo aro-
poli JeHL MAcTep HaroToRma geranedt aa 20% Doabite, a yuaeHInR —
an 10% Goasme, wem B nepestd aens. Beero 8o Bropoill jleHs Mac-
Tep H VaeHAEE HaroroBHAH 116 neraneit. Cronbko getvanell waroros
BHJ MACTEP ¥ CKOJEHKC HATOTOEWT YYeHHH B DepBEIH [eHE!

2967

Jlerkopoii apromobuas npoexan 3a 2 7 2a 10 kM Gonsie, 1eM rpy-
soBOi 3a 3 4. Ecan yMeHBMHThL CHOPOCTE JAECKOBOTO ARTOMOOHIA
Ea 25%, a rpyasomore sa 207%, To rpysosoit asToMobHIBE OpoeneT
ga D = Ha 20 xm Goaeme, 4Yem Jerkosoil aa 3 4. Haiigute cko-
POCTEL KAMLOTO ABTOMOOWIHA.

968. Ha ooerrHOM moxe mof poskb oreend yuactok 20 ra, a moa nme-
many — 30 ra. B opommmoM rogy ¢ ofoux yuactkop cobpann 2300 i
sepEa, B sroM rogy ypomaiiHocTh peKH ToBhicHaack Ha 20%, a
pmennnsl — ga 30% B nostomy cofpann zepEa Ha 610 n Goan-
me, 4eM B npomaom rogy. Hakoit Buina yposmafiHOCTH KAMKIOH
KEYIBTVPEL B aTOM rogy?

969. Paceroapwe mexgy ovexkramys A u B paspo 160 xm. Mo A 5 B
BRIEXAN BENOCHIIGIMCOT, M B TO e BpeMs wa B 5 A ssiexanr mo-
Tomukauer. Hx sorpeda npomsonisa depea 2 4, a uepez 30 mum
OOCTe BCTDEYH REJOCHIIENMCTY OcTaAfoCk npoexars B 11 pas Goas-
me, 48M MOTODWEIHCTY. HAKOBEl CHOPOCTH MOTOOWRJIHCTA W BEJD-
CHIEIHeTA?

VYipaxHeHWs AnA NOBTOPEHWA Kypca 7—9 knaccos



970. Umesores nsa cnaasa cepebpa ¢ mensmo. Ilepssiil comepmur 67%

971.

972,

973.

974.

975.

menm, a sropedt — 87% megn. B KarROM COOTHOIIEHWH HYMKHO
B3ATL 3TH HBA CIJABA, 9T0OB NOIVIATEL CINAB, COJepsalTHi
T9% memm?

Cuemann gsa pacTBopa conn. KoEnesTpanma nepsoro COCTABRIA-
ma 40%, s wonunedTpanus sroporo — 48%. B peayanTare noay-
HHIACH PACTROD coin KoHnestpanmeil 42%. B xaxoM orTHomenuM
OLLM BEATH OEPBEI H BTOPOH DPACTBODLI?

Pemmre rpahEYecKH CHCTEMY YPABHEHWH:
a) {y + x* = 5x, B) {ry =1,
2y +5=ux 4+ =0
6) |«* + 4" =25, 1) [xy=-2,
|2x* + y = 6; 4y+8=~é—x=.
Pemmre cueremy ypasHeamnil cnocofoM DOACTAHOBRINA

r) {x“+y2+3xy—l.

2
a) |x" + y+ 8 = xy, e B
{y -2x =0; TE=Y
6) [x* - 4! = 16, ) {2:2+5x 3y = -12,
x+y==8; 2y —Tx=28
8) x+y—5 e) o - E.t+y =0,
2 -y +y 2x - y =1.
Pemmnre cHcTéeMy VpABHeHWI:
a) jx + xy +y =11, B) |2+ y° = 34,
x—xy+y=1 xy = 15;
ﬁ]{2x—y—xy=14, r) ¥ -yt =12,
x+ 2y +xy=-T; xy = 8.
He snnonHas NOCTPOSHWSA, BLIACHHTE, OepecexamTes JIH:

a) mapabosa y = x° — 6x + 8 u npamas x +y =4,

6) npamag x + ¥ = 4 ® runepbona y =%,

) OKpymHOCcTH x° + P =4 uw (x -8 + ¥ = 1;

r) oxpymnoets (2 —1)" + (v — 2)* = 4 u upsiman x + 2y = 3.

Eenn nepeceKanTed, TO VKAKHATE HOODIWHATEI TOYeK Iepecede-
aEA. [IpounmocTpHPYHTe PeIIeHHe ¢ NoMOIBI paduros,

YnpaxHeHws AnA NOBTOREHWA kypca 7—9 knaccos
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976.

977.

978.

979.

980.

981.

982,

983.

IMpy xaxoM 3HAYEHHH ¢ WMEST DelenHe CHCTEMA VPABHEHHMN

dx —y=25,
r_3y='?|
2x + 5y = ¢e?

He BRITIONHAS NOCTPOSHHS, BEIACHHTE, TEPECEKANTCA TH napabo-
4

m y=x"-x+4 u runepbona y = . Ecim nepecexawres, 10

VREMHTE KOODAMHATE TOYex mepecedwenus. [Iponamocrpupyiite

DEMeHHE ¢ TOMOMIBI0 rpaduKoR.

Mpn KAKOM IHATEHHH @ CHCTEMA VDABHEHMIL
{x + 3y =2,
Xy =a
HMeeT eIHHCTReHHOS pemenne?
Ecma or gHcanTens B sEaMenaTens ofnKHoReHAON APOGH OTHATL NO
EMHHALE, TO Tpollk VEEINYHTCH naé. Eeny e K 9RoiTeno 1 aHa-

MEHATEMO NPHDABHATL [0 eAHHHIE, TO JApobb YMEeHBITHTCH HA %.
Haiigure a1ty npofs.

Eenn or upenmTens ® aaMesarTens oDRIKHOBEHHONE NpobH OTHHATH
0o eIRHANE, To JIpobh YMEeHRIDHTCH HE ﬁ}- Ecan sxe Kk uncamTe-
Jio 1 aHamesarenan npabasuTe Do eguHEANe, TO Apolh VBEIHUHT-
¢ HA T]E' Haitpure ary apobs.

unoTenysa ODpAMOYTOALHOIO TpeyroabHuKka passa 41 cm, a ero
naomans pasas 180 cm®. Haifigure karersl aToro TpeyrolLHNKA.

[iomiajis OpAMOYTOABHOrO Tpeyronsuuka pasua 44 cm®. Eean
OIHH M3 ero KATeTOR YMeHBIINTL HA 1 ¢, 8 Apyroft yBenuunTs Ha
2 cmM, To mnomaas Gyaer passa 50 cm”, Haiigure rarernl JaHHOTO
TPEYIrONBHHKA.

Oeoe padoupx BMECTe MOIYT BRITONHETE HekoTopyw palory aa
10 pgueit. ITocane 7 ameft cosMecrnol paborsl ogME U3 HAX Gk
nepesefeH HA ApYroll Yy9aCTOK, & BTOPOH aaxkoruna pabory, mpo-
paGoras eme 9 gmeil. 3a croabko AHed wamawllt pabGounit Mor
BLITIOIEUTHL Beio pabory?

984. [Inoe paboumx, paboras BMecTe, BhmojaHuan pabory aa 2 gua.
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CrOIBKO BpEMEHN HYIKHO KAMKIOMY H3 HUX HA BRINONHEHWE BCOi
pafiorsl, ecaH HIBECTHO, UTO ecad Ow nepeniil npopaboran 2 gus,

a BTOpo — oguH, TO Beero Getao Gbl coedaHo % poell puGorTei?

YnpaxHeHMa 008 NOBTORPeHWA Kypca 7T—9Y knaccos




985. HafinuTe HOMED 9ifHa ApEOMeTHYLCKOH nporpeceru (a.), paBROo-
ro 3, ecan a; = 48,0 1 d = —1.3. Henseres an wneHoM BTOH TPo-
rpecenn umpeao —3,5; 157

986. B apudmernuecikoll nporpeccHn YeTERIpHANOATHEI =nen papen 140,
8 CYMMA TepBRIX "9eTmpHannaTH uaenoe passa 1050, Haitanre
nepssifi YIeH M PASHOCTE 5T0i NpOorpeccHH.

987. IlocnegoeaTensHoCTE (a,) — aprdmMermueckas nporpeccus. Hane-
CTHO, 9TO 4; = —6 n a,; = 17,5. Hafinaure cymMMmy Hepsbix MIecT-
HOAMATH YJeHOB 310 nporpeceus.

088. B apuimMmerHHeckol mporpeccHH nepssid uiaed pased 28, a cymma
nepBRIX OBANLATH NATH wiesop pansa 925, Halipure pasHocTh B
TPUADATEIN 4ieH 57100 OpOTrpeccuH.

989. B apudmernueckod nporpecceus (@) cyMma IIecToro H o AecAToro
gyaenos pasHa 5,9, a2 pasHOCTE JBEHAXNATOTO W YeTHEDTOTO TWISHOB
pasna 2. Haltaure papaanars nATeE uned 3Tof OporpeccHH.

990. B aprjdmerndecrkol nporpeccHn (g,) cyMMa HATONO H A8CATOrO
SAEHOB PaBHA —9, & CYMMA HeTBEpPTOr0 M MIeCTOr0 WIeHOB panna
—4. Haligpre cyMMY OEpBELIX JECATH WISHOB 370l IporpeccHy.

991. B apuibMeTHHecKoll NporpeccHl TpeTHEH wieH pases 150, a Tpunag-
ATk wied pased 110, Cxomsko 4ieHOB 3TOH NpPOrpecens, Hauy-
HAA ¢ TepBOro, CAOHGHIN, eI MX CYMMA OKa3ANACh PABHOK HYNH0?

992, lNocnenoeartensHooTs (x,) — reomerpuueckas nporpeccns. Halirre:
a) x,,ecnu xz=—-12Bng=—-4; 6) q, econ x, =162 n x;= 2.

993. Hafigure oaretil wner reomerpuneckoit nporpeccenn (b)), ecan
HaBecTHO, 9T0 b, = 6 n by = %.

994. Haligure cyMMy NepBRIX HIECTH 'IEHOB reoMeTpHHeckoil nporpec-
cun (b,), B KoTOpO#H by = % B g t%

1
995. [lsrmit wnen reomerpmweckoit nporpecens (b)) pasen l3, a
1
JHAMEHATEs Nporpeccust pasen —5. Hafigame cymmy nepseix nartn
WIEHOB ATOH TPOrpeccHH.

996, Hadigure cyMmy OepRRIX CeMy YWIeHOR reoMerprdeckoil mporpec-
cun (b,), ecnm mMaBecTHO, Wro BCe WNeHEl NOCTEA0BATEALHOCTH IO-
noxuTeabHs B by = 20, b, = 80.

987. B reomerpuueckoit nporpeccan (b,) by + by, = 30, a b, + by = 20.
Haityure nepaue TPH 4jieHa aToil TPOrpeceHy,

998. B reomerpuveckod nporpeccun (b,), sHaMesaTens Koropoii mono-
acnrenen, by by = 3= a by b, = 3. Haiignre cyMMy nepeeix we-
THIPEX HJEHOB 9TOH DPOrpeccHN.

YNpaxHERWs ONR NOBTOPEHWA Kypca 7—8 knaccaos
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HepaBeuncTBa

999. Onenwnre nmepumeTp P M IAOmMALL S OPAMOYTOJBHHEA, AJIHHE
CTOPOH KOTOpOro a ¢cM ® b cm, ecow 14,3 < a = 14,4 m
25,1 = b= 25,2.

1004, TMonwayvses Tem, 4o 2,6 < sﬁ <2 Tun22< Jf_: < 2,3, onennte
SHAYEHWE BEIDASKEHWA!

n)ﬁ+\5: 6) V7 — /55 B}JE.

1001. Pemure HepaBeHCTBO!

a) 0,3(2m — 3) < 3(0,6m + 1.8);

6) 1,1(5x — 4) > 0,2{10x — 43);

r) 10 — 5(0,3a - 0,2) 2 5 - 10(0,1a + 0,2);
r) 3,2(2b + 1) + 5,7< 7,3 — 1,6(3 — 5b);

2) 4,3x — 3(28x—0,6)> H(3x+ 0,6) + 2,9 x;

&) 2(5.5m ~ 2) - 0,8m < 4,6m — 5(3,6m —1,6);

x) (2,1y + 2)(0,2y — 8) — (0,7y — 1)(0,6y + 4) = —83;
a) (1 — 3,6a)(0.2a + 3) + (4 + 0,9a)(0,8a + 10) < 42,2,

1002. Pemnre HepaBeHCTEO!

42+ 2 : =
a) : x s 5E—1.1: - 0.6m+1,2 g.iv&m 2.-5:

12 15
6)2,3a+ 0,8 < 22 g

'EIB‘= + 3l4 lyaﬂ- - ﬂi-T ﬂ‘ﬂ“ + 0.3
g

0.5 -5y _ 06-5y 16-08y 44+15y
a) 5 - i &) 7 - 5 < —4,05y.
1003. Tlpr xkaxnx auadesusax b
12 = 15b
a) anavenna apobu 5 = mensIe COOTBETCTBYIOMMX 3HAYeHMUH
11 - 0.5b
apoby ————;
1.4 + b
0) anawenua apobn — Gonbme COOTHETCTBYIOUINX JHAMEHHH
2,6 + 3b
Apobu —5—;
b -
8) sHauweHHsa ApobH —j— He NPeBOCXOAAT 3HadeHH# Apobu
16 - 2&
5=b !
1004. Pemure HepaBeHCTEO:
a) (5 - 2x)(\/6 - 8) < 0; n]%ﬂu.
Ji-B
6) (4 — y10)(3x + 1) > 0; i B e el

YhpaxHeHus Ang NosTopeHks kypca 7—9 knaccos
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1005. Pemure cHCTEMY HEDABEHOTH!

a) [bx—2>2x+1, B) |12y — 1< 3 - 2y,
dx + 3 <18 - 3x; oy <2 - 11y;

6) 4y + 5>y + 17, r) [Bx+1>bx-1,
y—1=2y - 3; 9x +9 < Hx + B.

1006, Pemare cucTeMy TDEX HepaBeHCTR!

a) [2Zx+5>3x—-1, 6) |[6x > x — 10,
sy 2¢—4 <0,
3 ' 2x + + 4,
10x < O LR

1007. Peummnre CHCTEMY HEpPABEHUTE:
a) {2x—3{x+1] <x+ 8,
6x(x — 1) - (2x + 2)(3x - 3) > 0;
6) |10(x—=1)=56(x+1)>4x-11,
{xa-{x+2}(x—2}-f:3r.

[ dx—1
x - —3 =10,

B) =
41‘—1-—5{10;

| Zy+1
I‘jiay" FE
fp-1
57—~ (W—-1 >3y

1008. Hafinure Hensie DEIIEHHH CHCTEME! HEDABEHCTE:
a) {{3:: +2)* 2 (3x - 1)(3x +1) - 31,
(2x — 3)Bx + 5) < (dx — 3)* — 14:

6) [(5x — 2 + 36 > 5x(5x - 3),
|8x(4x + 2) + 40 < 4x(8x+ T) - 4.

1009. Peomre prOiiHOe HepaBeHCTRO:
a) -5 = 4m3—3{,?; B) =11 < 2_;”:

1-2
O3<i 2t 1) -02< 212

1010. IIpn kaKWUX IHAYEHHAX NEPEMEHHOH x:
&) sEaveHHA Asy4nesa 0,5 — 0,2x npuEagnemaT DpoOMEmYTHY

i

0) anauenwa  gpobn
[—100; 100)?

< <83
< 2,

20x + 40
5 OPHHATAERKAT [OPOMEKYTREY

YnpaxHesws nns noBTOpeHus kypca 7—9 gnaccos
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1011.

1012.

1013.

1014.

1015.

1016.

1017.

Peamare HEpDABEHCTHO

a) x* + 2x— 15 < 0; n) 2x*— 0,5 < 0;

6) 5x"—11x+2=0; e) 3x* + 8,6x > 0;

B) 10 — 3x° < bx — 2; #) (0,2 — x)(0,2 + x) < 0;
r) (2x + 3)(2 - x) > 3; 3) x(8x — 2,4) = 0.
Pemure HepaseHCTRO:

a) (2x + 1)(x + 4) - Bx(x + 2) < O

6) (3x — 2)° —4x(2x — 3) = O;

B) (1 —6x)(1 + 6x) + Tx(bx — 2) = 14;

) (Bx+20{x—-1)-(2x + 1){2x — 1) < 2T;
a) (2x — 1)(1 + 2x) — x(x + 4) < 6;

e) (8x = L)x— (6 — x)(x + 6) < 37T.

HNoxakure, 4yro OpH JOOEIX X:

a) rpéxwien x° — 3x + 200 NpHHEMAST DONOMHTENBHEE SHATEHNS;
6) Tpéxwies —x° + 22x — 125 NpPHEEMAST OTPHIATENEEEIe SHATCHIA;
) Tpéxumen x° — 16x+ 64 npUEEMAeT HEOTPHIATEILHLIE JHAYEHILS;
r) Tpéxwiaen 10x—x° — 25 NpHHMMAST HENO/IOMNTE/IbHbIE SHAYEHHEA.

Pewmure cHoTEMY HEDABEHCTH!
a) [x*-2x-3<0, B) |9-x°20,
22 -5<0; 3-xx0;
6) |x*—bx + 6 =0, r) |2+ 2x 20,
2x —9 < fx = 0.
Hafigpre ODeanie pellleHHA CHCTEMbLI HEPABEHCTHE!
a) |x*-Tx+6<0, 6) |[x*+120,
- B8x+15 =0 x*—6x+ 8 <0.

[Ipr KaKNX SHAMEHHAX X HMEeT CMBIC] BhipaykeHue:

a) J12x — 4; r)y2x +x—6;
6) 3 — 0,6x; m) le—ﬁx + sz—1;
B)J15 + 2x — x*; @) Jr' +4 + Bx-177

Hajizure obnacrs onpejeneHitd KAMKIONO HI BLEIDAMEHW:

8) 2x =5, zz—5 M 2x - 5;
4 B i | 1 "
6) 2x°+7x — 4, 2x3+?:_4ﬂﬁilgxﬂ+?:-4.

1
B) #+1, (P+1lEmT o

YrnpaxHesns ans NosTopeHus kypca 7—9 enaccos
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DyHKLY

1018,

Dyuaxuun y = f(x), obmacTeio onpeneneHus Koropol aBaserca
npomesyror [—4; 5], aagana rpadrxom (puc, 86). Kaxkosa ofnacts
smavennid yuxnun? Hefigure f(—3), f(—1,5), f(-1), f(1), f(3,5).
HafimuTe KOODAMHATH TOYER, B KOTOPHIX Ipadur QYHKIHKH nepe-
CEKBET OCH KOODAMHAT.

i) I T I
i - : ': Erl_ 1 | lJE‘
/2 A
|1 A - 1 c
I A / - ol .Y
TS, ] i A L
—4 | -3 /- -1 -0k 1-1- -3 T —-3\2l-1l0 -11— 8413
/
- 5 T |
=ai. | rEECE
i B o] _..3 ’ =T .

Pitc. 86 1 Puc. 87

1019. Haiizure no rpadmky Gyexmun y = f(x) (cm. pue. 86) suauenus
APryMenTs, OpH KOTOPKIX:

a) fix) = 0; 6) f(x) = O; B) flx) < 0.

1020. Jlomanan ABCDE spanerca rpadmxom bdyakmomn y = f(x)
(puc. 87). B kaxkux mpoMemyTKax ara QYHKOUA NPHHAMEST NO-
MORHTEALHBIE GHAYEHHA W B KAKHX — OTDPHIATENLHLIET

1021. Hoecrpoiite rpadmx hyaxomn:

a) y = —2,5x; r)y=-x+4;

6) y=2x - 38; myn%x+3:
2 -

B}H="'5; E}y- 4:'

1022, ®yaxuus y = f(x) sagasa dopMynoi U= g -32:_ Ipr wamux

SHAUEHHAX APIYMeHTa X:
a) f(x) = 0; 6) f(x) < 0; B) flx) = 07
Tlocrpoitre rpaduk sToll QyERmmN.
1023. Kaxue us anmeiiuerx dymrmmii y = -3x + 9, y = 5x, y =7,

y=9x—-1, y=-x-100, y = 1 + 5x asasoTCH:
8) BOAPACTAIDIIIHMMS ) vosBawomEMu?

YnpaxHesws AnA NOBTOpPeHus kypca 7—9 xnaccos
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1024. KaxoBo BaumMHOs pacnojodenne rpadiron THHeHHERY (YHKITHINE:

1025.

1026.

1027.

1028.

1029,

1030.

1031.

a) y=Tx+ 16 u y=Tx — 25;
6) y=3.5x—4 m y=—-bx—4;
B) y=—2,8x nu y=—28x+11;
r) y=0,6x+ 8 n y=-0,6x7

B mampgom cayuae ns3obpasyre cXeMATHYeCKH rpauKa 5THX JIH-

HeHERX GVHRIHA.

Dynkuua safana bopmynoi y = —x* + 3. Kakosa ofaacth onpefe-
neuus aroll dhyermur? Hafingres J1 TAKOS 3HAYMEHHe apryMeHTa,
NpH KOTODOM &HaYeHme o010l GyErmmm passo —1; 1; 57
Mocrpofite rpadmEx 2rofi QYHKOHE H YHaKATe ef odxacth
3HAYeHITI.

MMocTpoitte rpadux dyaxums y = —0,5x" + x + 1,56, IIpn xaxmx
AHATEHUAX X JHAHEHHE Y PABHO HyNW; DoAbIe HyJ AH; MeRbIIe
myna? B xaxoM HpoMesRyTEe Ta QYHKIHE BO3IPACTAET H B KA-
KoM mpomesxkyTie youmaer? Kakoso mamboisinee sHa4eHHe 3TOMH

dvERDHIT
IlocrpofiTe rpadmur QyHEKOHEE } = x*—4x — 5. Ilpn xrakex

aEAYeHNAX ¥ (VHEKIHA NPAHAMAET OTPHIATEIbHEE sHavyeHus?
Kaxkue sEauesns npuaMMaet dyaxnmns, ecam 0 < x < 47

HocrpoiiTe rpadmie dryHKIHE:

a) y = 2x* - 2; ) y =2 — 4x; mny=x"+x-6;
6) y = —x* + 1,5; r) y = 1,5x" + 6x; e) y = 3x* — 6x + 5.
B kamgoM cayude YRAMHTe HauMenburee (1am manbonninee) sua-
qerne QyHKRITH.

B KaxoM OPOMEXKYTKe BOZPACTAET W B KAKOM YyOHIBaeT KBagpa-
THUHAA (PYHKIHA:

a)y=2x"+10x-T7; B) y=4x"+ 2x;

6) y=-3x"+x+5; r) ¥ = 3x — 5x*?
[Moerpoiire rpadmix QyEKIGHHL
u}y=%; ﬁ}y=--f;-

B kaskaoM caydse VKEMHTE SHAUEHHA X, OpH KoTopeix y = 0;
y<0.

Haobpaaure cxemarTuveckn rpadur Qymronmm

a) y=ax+ 56 mpr a<0; n}y=axrﬂ—3r:pnar=ﬂ;
6) y = 10x + b npn b>0; e) y =ax* + 2 npun a<0;
n}y:%npuk“}ﬂ: w) y=ax® +bxapua>0, b>0;
r}y=%npn k=0; a) y = ax" +bx npu a<0, b>0.

YnpaxHeHnA 1A NOBTOPeHUA kypca 7—8 knaccoe

240



1032.

1033.

1034.

1085.

BeiuseiMre KOOPIHHATEl TOYEK NepecedeHEA rpaduxkos QyHERmLHM:
a)y=2x—11 = y=-dx+ 3;

6) y=—8x-10m y=x"- 13x + 6;

By y=-8+x-8umy=-x"+x—5;

r)y=4x* +3x+6u y=32"—3x- 8.

Saxaitre dopmyiaoH (yERIED, rpadHK KOTOPOH cHMMeTpHYeH
rpathEry dveEroam y = 2x — 4.

8) OTHOCHTEILHO OCH I;

D) OTHOCHTEILEHO DCH X3
B) OTHOCHTENRHAO HAYALS KOODPIHHAT,

HoerpoiiTe rpadmk dyHICIHR:

2 _ 4 ¥ -3 P -8x+2
H}LI"=':;—_—2': B) y = = B y="F5—

x -2

ITocrpofire rpaduk yaKgHn:
)y = 0,5x, eeym x = 0, g 2", ecom x = 0,
ay —x, ecar x < (0 i —x’+1.emux-=fﬂ;

2+ x, ecom x < -1, W Esm ey,
o) y= ryy=

1, eem -1 < x <1,
2~ x, ecaH xx} 1: -y 4 2x 4 1, ecoam x & 1.

YrpaxHeHus s NosTopedns kypea 7—9 knaccos
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3AJAYU NOBbILLEHHOW
TPYAHOCTH

1036.| Hafixure xopEM MHOTOWNeHA
2x° + x' = 102" - 5x° + Bx + 4.
1037. Eeam 8 muorounes ax® + bx® + ex + d smecro a, b, ¢ u d noa-

crasnATs uHeaa —7, 4, -3 1 6 8 kaxoM yrogHo nopanke, GymyT
HOJYYATLCA MHOTOYJEHH! € OfHOH UepeMeHHON, HAnpUMep
—T2% + 4x° — 3x + 6, 42° — Tx* + 6x — 8 n 1. & Jokamure, 970
BCE TAKHE MHOrOWIeHL uMeior obmimilt Ropesb.

[1088. Toxamure, aro mporownen x' — 4x" — 6x° — 3x + 9 ue umeer or-
PHIATEIEHEIX KODHEe,
(1039.!I1pi kakom 3HAYEHWH @ CYMMA KBAADATOR KOpPHEH KBAAPATHOTO

'rpe:;qnena ¥ —(a—- 2)x — a — 1 NPUBEUMAET HAWMEHBIISE SHAUE-
HHE

[1040.] loxassre, wro npu mobux suavenusx a, b u ¢ rpadug dymk-
mEn = {(x —alx - bh) - ¢ umeer xors Gul OaHEy OBIIVID TOURY
¢ OCRIO X.

[1041.|Mocrpoiite rpadux QynKkimm:

a) y = 2x" — 8lx| - 2; E]y=‘£xa-—z|-—-4.

Haitmﬂ KOODAHHATH OGMINX TOMEK O0CH X W rpadmxa QyHRIHW
= x® — dx + |2x — 8|
[I_@Hpu KAKOM 3HAYEHNH @ rpadmkm QyEkmmi y=x'-Tx+ae n
y = —3x" + 5x — 6 umeor eguucTsenHy0 o6y Touky? Haiian-
Te ef KOOPAWHATEL

1044. loxamure, wro mmoroumen x° + x° — 4x' + x* + 1 me npuawn-
MAET OTPHIATENBHBIX Sﬂ,&qﬂﬂﬂﬁu
1045.|TTps xakux 3HAYGHASX M KBAADATHLIH TPEXYieH
mx*+(m-1Dx+m—1
NPHHUMAST JUIb OTPHIATEIEHER 3HAYeHHHT

Janayy NoBbLLSHHOR TRYAHOGCTW



X

'1046.| Hafinure obnacrs sEaveswil GyHRUuM y = Z.r

1047, Cymma xBajpaToB KOpHE#H x, ¥ X, YPABHEHAH x*-8ax+a"=0
pasra 1,75. Haitaure x, u x,.

1048.| Hajinure spadenun @, OIPE KOTOPHWX OfHH W3 KOpHeH ypaBHeHHA
x*— 8,75x + a® = 0 upnsercsa KBAIPATOM ODVIONO.

[1049. [lpn kaxom 3HAYEHHW M KOPHW ypasHemma x° — 2mx+m*—1=0
npuEagneskarT HaTepeany (—2; 4)?

1050, [Ipu xaxux sHaveHHAX o DHKBAJPATHOE VDaBHEHHe
d+ax*+a-1=0
EMeeT OHIIEL JIBA DASNIUYHRX HOpPHAT

[1051.| Pemure cucremy ypasmemmit
{x+ y)(8 — x) =10,
(x + y)y+ 5)=20.

[1052.| Pemure cucteMy ypasmemmii
a) {(x’ + 17 )2 — y) = 44T, 6) {xy(x + y) =30,
xy(x — y)=210; x4+ =35,
[1053.| Pemure cucreMy ypasHeRmi
{xﬂ -yt =19(x - p),
24yt =T(x+ »).

[1054.| Hatinure see pemenms cmeremsl
{x“‘+ L+t =12,
x+axy+y=0.
1058.| Pemure ypapresue (x + 3)* + (x + 5)' = 4,
(1056.| Pemmure ypassenne (x* + x)' — 1 = 0.
[1057.| Pemure cucreMy ypanHemi

{':'!d'r;+ Hy “'=3t

xy = B,

(1058, Pemure cucremy ypasHeHmi

Nk y
{gfg + fE ~ 4,25,

x + y = 130.

3a0a4M NOBBILEHHOA TRYLAHOCTH
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1059. 3uamenaTers obeIkEOBeHAOH 1pobn MeHpIe KBAXDATA 08 THONH-
Tens Ha 1. Fenw amenwrens U snaMenarens stoft apobn veemm-

i
YHTE HA 2, T0 3Hf4YeHHe ApodHE cTaHeT Oonkime 3+ 8 eCNH YHCIIH-
Tenlk W 3BAMEHATEIbL VMEeHBIINTE HA 3, TO 3Hadenne gpobm
cTAHeT MeHbIIe 1. Haltgure rakue npobn.

1060. Perture cueTeMy ypaBHEHHR
X+ xy+y=>5,
y+yz+z=11,
2tz +x=Tr.

1061. Haligure sHavenme m, OPH KOTOPOM KOPHH YPAaBHeHHSA

x* = 9x* + mx — 15 = 0 o6pasyoT ADHHMETHUECKYID TPOTPECCHD.
1062. lokarxure, wro OpH N000M g BEIOIHAETCH HEPABEHCTBO

1 g -a+1

37 2ra+l

1063. 3a ckoJBKO YACOB MOXET BRIDONHHATEL paborTy Kadisid H3 TpEx

paffounx, eciiH TDOH3BDIHTENRHOCThE TPVAA Tperkero pabodero

PARHA TOIVCVMME TPOH3IBOAHTETLHOCTEH TpYOa OepBOTO M BTO-

poro? Hasectro, uto ecnam 6w Tperuil pabourit npopaboran onus

48 4, To aAA oxoH4MaHMA paboTh mepBoMy noTpeboBanock Onr
10 w, a sropomy — 15 4.

1064, CymiecTyeT Iy TAKOE JBYSHATHOE WHCAD, KOTOPOE NP JeJeHHl Ha
CYMMY KBAJAPATOB ero mudp Aaér B wactiom 2 1 B ocrarke 6, a npn
NeNedun HA Mpouspenenue mwdp naér B yacTHoMm 4 B B ocrarke 67

1065. Mocaeaosarenssoctn (y,) B (x,) saganst GopMyraMm y, = n" u
x,=2n — 1. Ecom BRINMHCATE B MOPAAKEe BOJPACTAHMA BCE HX 00-
e 4ieHk, TO NDOAVYHTCH HocHefoRaTenbHocTh (¢,). Hannomre
hopMyIy n-T0 4ieps HocaesoraTensEocTr (o))

< 3.

[].mrﬂ.__.ﬂpll KAKHX SHAMEHMAX N 49AeHH INOCHe0BATENBHOCTH, 3a7aH-
Hoit dopmynoit x, = (n + 4)(n — 5), YI0BAETBOPAT YCIOBAIO
-18 < x, < 3607

1067. Hafigure cymmy mepBeIX 7 “WIEHOB IOCJAEA0BaTeAbHOCTH (X,), ecan
o 1
= @n-Eat )
B nocneaoBaTensiocti (x,) Kexuanill Gnen ¢ HeYETHHIM HOMEPOM
pasen 2a, a ¢ ueéTakiv pased 2b. Hammmmre dopmyay n-ro wie-
HA 9T0H NOCAENOBATEIRHOCTH.
[1089. Hanecrio, aro y = f(x) — nuuelinas PYHKIAS B X;, Xy, Ly e —
apudmernueckan nporpeccus. [Joxamure, 4r0 NOCAELOBATEN b
nocrs flx,), flx,), . Aviagerca apudMeTHHECKOR OpoTpeccHei.

1068.

JaaaYn NoBLiUeHHOR TRYAHOGTH
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[1070./ B apudmernueckoi nporpeccan Gy, (g, gy U4 COCTOAIER W3 Te-
IRIX 9HCEe]S, HAHOOARINHHA 4AeH paBeH CYMMe RBaJpaATOB OCTAAL:
X wrenos. Hafinmre gaens amol OporpeccHn.

1071 Myere a,, a,, .. — apAdMeTHIECKAS TPOTPECCHS € TIONOMHTENb-
HeiME gaesami. Jloxancure, 9T0 CYMMA NePBRIX 71 WISHOB TIOCTe-

n
nosaTensHocTH (x,), rae x,

=—-I . e
f=ET i = e

Mﬂumme, UTO eCH CTOPOHE! TPEVIOALRHEEA 00paZvOT reoMeT-
PHUECKYI0 NPOTPECcCHE), TO €ro BRICOTHE TAKKE 00pasymlT reoMer-
PHUECKYE) [IPOrPeccHio,

[1073.] Tps pasaMyBmIX HeABIX YHCME COCTABIAIOT FeOMeTPHYECKYID
nporpeccuio. Mx cymma pasaa —3. Hafinute aTH uncaa.

(1074, Tpe menaslx 9MCAA COCTABIAIOT ApHIMETHUECKYID TPOIPECCHID,
nepeelii wied xkoTopoi 1. Bonn wo sropoMy wieHy npubasumtsh 3,
B TPeTHH BOJBECTH B KBAJPAT, TO DOJYHUTCH IeOMeTpHvecKan
nporpeccus., Hafamwre st gncia.

[1075. MoxamuTte, urto upn aoboM HATYDATRHOM aHAYeHHH n > 1 BepHO
HEDABEHUTBO

li

El 2:4+6-.."2n

1 dl*ibﬁ*...-[ﬂn—l] a
annnmwe BhRIPAMEHNE:

A YsV2+7-5\2-7 &) Y2+ 5 + Y2 5.
,IInHa:m-me. qTO ecaH X + g+ 3”=xy T Yz t+2x, TO X=Yy=2
[1078.| Permmre ypasrerme c asyma nepeMeHHLIMH

242fBx+y-afy+7=0.

|1079. Pemmre cHeTeMmy ypassemmit

¥+ yt-224=0,
x+y+z=8,
xy =2

[1080.] Perure & HATYPAILHLIE YHCIAX CHCTEMY ypasHenuit
x+y+ z=14,
x+yz=19.

liﬁﬂjﬂuﬂm 970 IPH HOMOMHTENLHRX IHAYEHHAX @, b W ¢ BEpHO
(@ +a+ I 4 b1 ot 1) < g%
abe '

EEpPABEHCTED

3ana4yn NoBblWeHHON TPYAHOCTK
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11082, Hafignre nps mo60M HaTYPAJBHOM /i SHAYCHHe BEIPAYKEHHR
gf1°2:4+2-4-8+..+n-2n-4n
13 9+2:'6°18+.+n-3n-9n"

(1083.| MokasxuTe, 9TO HAUEHHE BEIPAMKEHHA
(5+10""H(1 + 10+ ... + 10 + 1

opy A0doM HATYDATLHOM N MOMHO NDeJCTABWTE B BHIES KBaJpa-
TA HATYPAALHOD WHCIA.

[1084.|Hafiaure HauMeHbIIee 4eTHPEXIHAYHOE YHCIO, KOTOPOE NOCHE
YMHOMReHNA Ha 21 cTaHeT KBAAPATOM HATYPANLEOTO HHCIA.

@LITpémmmue 9HOIO X, KPATHOS 5, MOMHO HDPEJICTABRTE B BHJAE
CcyMMBEI KVOA B KBANDATA ONHOTO H TOrO e HATYDANRHOTO YHC-

na. Haltmpre wneno x.

[1086.|Basisii ABa pasAMYHLIX HATYPANBHEIX YHCJIA. DTH THCAA CHOMCH-
MW, NePeMHOMHNH, BRIUIH W3 DONBIIEro MAHHOTO YHCIA MeHb-
mee W pasgenwuau Doneimee HA Menbiee., ORASANOCE, UTO CYyMMA
BCEX WeTHIPEX pesynbTarTosB papaa 441, Halfigwre srm uucma.

[1087.| Haitzinre asa HATYPATBHBIX YHCJIA, DAIHOCTL KBAIDATOB KOTOPHIX
panua 45. '

1088. [iokaxtnure, 9T0o He CYIIECTBYET HATYPAILHOTO MHCNA, KOTOPOE OT
OepecTaHOBKHE nepnoil nudphl B KOHEIL YHCIA YBeXH4YHIoch Obl B
5 pas.

(1089.] Permmre VpABHEeHHE

gli6s + x)* + 465 - x)* — 5Y65*~ &* = 0.

[1090.|[Tocrpoiite MHOMECTBO TOUEK, KOOPAWHATHL KOTOPHIX YAOGBJIETBO-
PHIOT HEPABEHCTBY:
a) xy® < x; B) 2" 4+ xyf —4x £ O;
6) ¥ — x"y + 2x° > 2y; r)xy+y-y=0.

Hauﬁpaalﬂe MHOMKECTED TOUEHK, KOOPAHEBATH KOTOPHX YAOBIET-
BODHKOT CHOTeMe,

a) [+ y" <4, 6) |[X*+¢' =0,
|x[ =1; |y| =2,

1092.|B memue conepmures 2 wépnsix u 2 fenwix mapa. Pacemarps-
BRIOTCH CODBITHA!
A — nayran uaaneuéHHbie 2 MApA OKASHLIBAIOTCA OJHOTO ILBETA;
B — nayraa wasneuépane 2 mapa OKAAHIBAKTCH PASHRIX OBETOR.

Hrops cumrtaer, uto P(A)= P(B), a Oaer cumraer, 4TO
P(A) < P(B). Kro ma gux npas?
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[1093. B memxe comepsurea 1 uépunilt u 3 Genmx mapa. Pacemorpu-
T cODBITHA:
A — mayrajg uspiedénnbie 2 MAPS OKA3KLIBAKTCE OJHOND UBETA;
B — mayrajl ugpileyépnnie 2 mapa OKA3LIBANYTCA DA3HEIX IIBETOB.

Cpasrnre P(A) 5 P(B).

E@_-Jﬂaxouﬁcb Ha jgaue v Oabymem, Huakona#h manwmcan 3 ncewma Ma-
me, ODmery # Heve, IMuckMa OH DOTOXOLT B HOHBEPTEL, HAMTHCAN
AOpECA W OTOPAEWMA To HouTe. BeuspoM oH BCTIOMHEN, 9T0 He Tpo-
BEQHI, COBMANAET JH RAaAI0e THOCEMO ¢ CODTBETCTEVIOIIHAM ANPECOM.
Pacemorpure cnenvinimre cofhITHSA:

A — pee IHCEMAa OOIAAVT K HX agpecaTaM:

B — HH DOHO ODHCEMO He ODONANET N0 HAZHAYEHHK

C — TONLKO OAHO B3 OHCeM DONANST N0 HARHAUSHITIO!
D — roneko 2 nuchbMa OODAAYT [0 HASHATEHHIO,

Haiinure P(A), P(B), P(C) u P(D).
[1095.| MasecTro, uto ma 100 amexrtpuue- ® 8

cxnx namMnouex 10 GpagkoBAHHEIX.
Hafinmre sBepoATHOCTE TOTD, 4TO

BNEKTPUYECHAA [ENb, COCTOMAIIAS W3 - |

OBYX COSMUHEHHEIX HOCACLOBATENLHO dl |
JAamooqer (puHc. B8), BLOpaHHRIX Hi-
vram, Gvaer paforaTh. Puc. 68

[1096.|B memxe cogepmurcs 5 uépHHIX,
4 gpacamx 1 3 Genwmx mapa. [HocnegosaTensHo W3 Memka Ha-
YUaJ BRIHEMAOT 3 mapa, DPUYEM KamAbil NsBIeveHHBI 1map
BOGBPAIIAKT B MEIIOK Nepea TeM, KAK BREIHHMAKT caenymommii,
Hafignre BeposTHOCTE Toro, WTO NepBLIl INaAp OKaMKeTeHs uep-
HEIM, BTOPOff — KpACHBIM W TpeTHil — HeaniM.

[1097.] [lna uesosexa crpensor no munienu. BeposTHOCTL DOPAIHTE M-
mefb NepsniM crpenkom passa (0,6, a sropeim — 0,3. Kakosa
BEPOATHOCTE TOPO, 9To ecl® KA clelaeT T0 ONHOMY
BBEICTPEAY, TO B MHINEHH OKAMETCA TOJNBKO OofHA upobomnaa?

3a0a4YW NOBbLIWEHHMOIK TRPYAHOCTM
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UCTOPUYECKHUE CBEAEHUA
O pyHKuUMax

Emé aanonrs 1o Toro, EAE CHOpMEPOBANKNCE oBiHe TOHATHS Oepe-
MeHHOH BeauuHHE H GyHRDHH, o (aKTHYECHH HCOONB3OBANHCE B
MATeMarHKe, SHAYHTENLHYVIO DOAbL B PAIBHTHH STHX DOHATHI CHIpas
MEeTOA KOOPAWHAT, CO3JAHHLIN (paEmysckaME mateMatTumami P. Jle-
raprom (1596—1650) u II. ®epma (1601—1665). Merog koopamHaT
crafl IIHPOKO HCHONBI0OBATHCH AN rpadHuYecKoro HecHeoBAHAS (DYHK-
uuit u rpahuueckoro pemenms ypaBHenuii, C 3roro BpeEMeHH HAYAACH
HOBRIH 3T, KOTODELH OJHAMEHOBLICH MOIlHLIM PAIBHTHEM HE TOALKO
MATEMATHKE, HO H BCErD @CTeCTBOIHANMH.

Tepmur «PyEKOuEA+ BBEX Hemeuxkuid wmarvemarwmrx I. Jefdbmun
(1646—1716). ¥ mero QyHKOIHA CBASLIBAIACE ¢ FpafiEKOM.

C mmemamu JI. Ditnepa (1707—1783) u H. Bepayaan (1667 —174R8)
CBAZAHR0 NOHMMaHMe QVHEKINN KAK AHAIHTH4YECKOMD BRIDAXKEeHUS,
T. €. BhipasieHnus, oOpPABOBAHHOTO M3 LEpeMEeHHbIX H YHCe] ¢ OOMOLLI)
TeX HAH HERX AHAJATHYeCKHX onepan#i. B 5To Bpems ObLm# HC-
CAeDBAHE BAMHERE Baacckl GyEKIK, KOTOphIe pACCMATDHBAIOTCH B O
HOH W3 BerymiEx obiacrTel MATeMATHEN — MaTeMATHYeCKOM AHANM3Ie,

VY JI. Biinepa nossunca u Gosee ofIIAH TOLXO0I K NOHATHIO (DYHK-
MHA KAK 38BHCHMOCTH OfHON NepeMeHHOH BenuuYHHLI OT Apyroi. dra
TOYKAE SPEHHSA NOJVYHAa JanbHeIlee DAIBMTHE B TPY/JAaX DPYCCHOrO
maremarura H, W, JloGagescroro (L722—1856), peMeKoro MaTeMaTn-
ra I1. Mupuxae (1805—1859) m gpyvrax yuérex. B peayantare
MYHKIHI0 CTATH DaCcCMATDHBATE K&K COOTHETCTEHE MEXIy HHCAOBLIME
MHOMKECTBAMH: OepeMeHHAA j ecTh (VHRIHA mepemennoil x (ma or-
peske @ < x < b), ecan KamAoMy SHAYEHHI X COOTBETCTBYET ONpeJenéH-
HOR SHAMEHHe Yy, NpHyéM (espaarHvHO, KARKMM 00pAsoM YCTAHOBJIEHO
aTo cooTReTcTBMe — (hopMyaoi, rpafmrom, Tabmnmedt nubo mpocero
CAOBAME,

O/iHa B3 OpHTHHAMLHBIX (QyHKUEH, Bassannas dyaxuwels Tupaxne,
BEINTAOAT TAK:

flx) = 1, ecom x — pARNHACHANLHOE THCIO,
0, ecay x — HpPPanuOHANILHOE THCIO.

WcroprHeckne CeeneHms
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OTtmerusm, 9To TPadHK 310l (YHKOHHE «DAdpbhIBEH» B KAmZOH TOY-
ge. On cocront B3 npaMol y = 1, v KOTOpOI HCEIOYEHB! BCE TOYHH C
HPpalHOHAABHEIME afcomceamy, ®H npaMoi y = 0, y xovopoii ucrmo-
YeHbl BCE TOUKH C PAIHOHANBHBIMM AGCIIHCCAMI.

NManwaeiimes passuTHe HoHaTHA (VERINH CBAIAHO ¢ PACCMOTDEHH-
€M COOTBeTCTBHH MEKAV MHOMEeCTBEAMH, JJeMEHTAMN KOTOPBIX MOTYT
OLITH HEe TOABKO UHCAA, HO H OFBERTH NPOHIBOJNLHOH IPHPOIBL.

06 ypaBHEHWAX BbICLUMX CTErneHew

Henonssie KBAADATHHE YPABHEHHS ® HACTHLIE CIyYaM OOTHEIX
KBAAPATHREY YPABHEHHN yMenu pemmaTh eme sapunonsse (2 Toic, ner
Ao H. 3.). OrlentHEBle BHAL KBAAPATHHIX ypasHeHHil pemans jpesHe-
rpeqeckue MATEMATHKH, CBOAA HX peIIeHHe K IeoMeTPHYecKHM [o-
CTPOEHAAM,

Ilpumepst pemmeEus ypasgeHuwit 3-i crenedny He OLIAHM HIBECTHRl HH
ApesHerpedeckoil, BE apabekoll mayxe. B anrefpamuecKuX TpPARTATAX
apaerux maremarukos IX—XV ps., kpome peuienus ypasHesult
cacTeM yvpasRedwit 1-ii » 2-it creneHeil, pPACCMATPHBAKOTCHA pelIeHNs
Kybuuecknux ypasHednit wacTHmx Buaos. Ogaxko cnocolisl pemenns
BTHX VPABHEHHH NPHBEOAHIH K HAXOKICHHIO DPHOANMKERNLIX 3HAYSHHE
ROpHEeH.

O6mwee ypasdenne 3-i cremenmn umeer mug ax’ + ba® + ex +d =0,
rage g+ 0, llapapo ORA0 HB3BECTHO, 970 € [OMOIILK) BBERIEHHHA
HOBOH IIE'FEMEHHﬂﬂ 5TO0 VDABHEHHE MOMHO CBECTH K YDABHEHHI BHIA
'+ px+q=0,

Buepssie (opMyny Anf OTHCRAHME OOJ0KHTENLHOTD KOpHS ypas-
HeHHA X +px =g, rae p >0 u ¢ > 0, BbiBes MTAABAHCKHN MaTeMa-
k. Cououon JJane @eppo (14656—1526), mo nepman eé B rajine,
Tonsko B KoHNE MuUIHK oH coobuun cmoemy yueaury Duopu ob
OTEpPHTHH. OpHOBpeMeHHO Bonpocom o ofmieM pemesEHH YPABHEHHH
3-i1 cTemeHH IAHUMAMCH APYTGE HTATLAHCKHIT MaTematur — H. Tap-
ranks (ox. 1499—1557), roropsit wamen cnocolsl pemreHus ypapHe-
et x° + px=gq, x' + q=px, x’ = px + ¢ ¥ wACTHEIX cayuaeB ypas-
wemust x' + px® = ¢ (p m g — nonoxurensusie uwmena). B 1535 r.
memay Puopn B Tapraneefl cocTOANCA HAYHHBEI HOSIHHOK, HA KOTO-
pom Tapranesa ogepsman Grneersimy nobeay (o aa 2 u pemua Bee
30 npegnoseHHELIX eMy sagad, B TO BpeMs Kark PHopu He peliun HH
oaaoi sanaun Tapransm),

C 1539 r. pemendem Ey0HUECHHX VDOPHEOHH HATHHAET JAHHMATE-
ca wraasanckuad smaremarux [[. Kappaso (1501—1576), On ysman
0 orkpeiTEn Tapranb#, KOTOpPsE He nyOMAHMKOBAJS cBoMx Tpyacs. B
1545 r. permna kEHra Kapaaso «<Bemmkoe pexyeerso, wian O npasm-
qax anrefphis, IAe HADHAV € APYIEMH BOIDOCAME ANTeDpE DACCMATDH-
BAWTCA ODIMHe coocobbl pemeHMsa KyDHUecKWX ypaBHeEH#E. B aTy
KHHTY Kapaano BRADYAN TAKMKE METOI pedieHud vVpaBHenwit 4-it cre-
MeHd, OTKpeITHH ero yuenmrkom JI. Deppapu (1522—1565).

Wctapudeckne caeasHus
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Bonpoc o ToM, KOMY NpHHALIEHHT OPHOPHTET OTKDPHITHHE (HOpPMYIE
KopHell kyGmuecknx ypapnenuit — Tapranse mam Kappano, He pemés
0 CHX II0P.

Crheayer ormernts, uro un Tapranes, su Kapgano me uposenn nog-
HOT'O HecAeAOoBAHHA pellennit EyOndeckHx ypasHeEwH. B pemennan
BTOH 3ANAYH SHAYHTE/NLHO TPOABMHYICH HX COOTEeYeCTBEHHWK H2 Bo-
moHEeH P. Bombennn (ox. 1530—1572). llonaoe wanomenHe BOIPOCOS,
CEA3AHHBEIX ¢ PeHIeHHeM ypasHensid 3-it » 4- crememedi, gan @©. Buer
(1540—1603), roTopoMY B 8TOM CYMECTBEHHO HOMOIA YCOReDIIeH-
CTROBAHHAN UM asrebpamviecHas CHMBOJIHKA,

B (opmyne wopuell HBAIPATHOrO YVPABHEHUS HCOONLIVETCA 3HAK
KOpHA — pagakan. Yepes pamuranm (kopes 2, 3 H 4-i# creneseii) Bul-
PRMCAIOTEH ¥ KOpHR yvpaBHenwit 3-f m 4-# crenemed.

Moone roro xax Omnam HalimeREn (OPMYIL DEINCHHH VDABHEHHEN
3= 1 4-i1 crenenedl, YOHIHE MHOTHX MATEMATHKOB ORLIH HANDABJICHE
Ha To, 9I700E OTHCKATH (OPMYAL PEelleHH ypasHeHM JW00RX ore-
nereil. Ha peorerme sroit npobaeMmel yomio oxono 300 mer, m aums B
20-% rr. XIX B. mopeestcrEil Matematur H., Afens (1802—1829) xo-
®a3an, 970 B obmem ciayuae KOpDHH VpDaBHEHHH 5-if m Goxee BhIcORHX
CTeneHel e Moryr OLiTh BLIDAMHEHB! 4epes panpransl. Dpaniyscrerl
matemarnr 2. lanya (1811—1832) smpmenma xnace aarefpaubyecKux
VpaBHEeHH, KOTOPLEIe PA3PENIHMEl B PATHEATAX.

Henonsgosanwe anrefpandecknx yvpasHeHWHA NOBBOIHAN AATE Donee
TOHRYIO KAacCHHRANWK APHCTBATENbHLIX 4YHcesn. Ynena, asnsonme-
cA KOpHAMM anrefpadyecKHX ypaBHeRAHil ¢ UeJbIMH KoapuIHeHTAMH,
CTANH HASRIBATE anrelpaddecKUMH THCcIaMu. [leficTBUTEILHLIE SIICIH,
He ARISIOOTHecH anrefpaMdecKuMil, HAsBaIn Tpascnenfenrasivmi. Ora-
San0ch, Y9T0 B MHOMKECTBE HPPAOWOHANLHBIX YHCEN CONepMHTCA SHAYM-
reabpHo Donbole TpaHCLEHASHTHBX YHcen, dem anrebpangeckux. Onaum
H3 IPeAcCTARATENAeH TPAHCHPHISHTHRX YHCeN ABJAAETCH YHCIO T.

O nporpeccusax

IMepseie npegerannenns of apudmernveckoil W reoMerpudeckol
nporpeccusix BeLUTH eOle ¥ ApPEeBHHX HAPOHOB. B RANHOMHCHBIX BABNIOH-
ckuX TabanuKax M erMOETCHKUX NADHpPYCAX BCTPEYAIOTCA 3ajAd9H HA
OPOTPeccH M YHAIAHHSE, KAK UX peinarh.

B apespeerunerckom nanupyce Axmeca (ox. 2000 r. no s, a.) npa-
monuTes rakasn aanadad « [MDvers refe ckasano: pasgemy 10 mep aumens
meneny 10 mogsmMma Ttak, wTobbl PAIHOCTH Mep SYMEHS, MOAVHeHHOTO

1
RAHIALIM UEJ0BEHKOM H ero COCeioM, PABHASACL g MEphls.

B aroil aanaue peas wadr of apudmernyeckoil mporpecenn. ¥Yeno-
BHE IAMAYH, O0LIVACL COBDeMeHHEIMM 0DDIHAYMEHNAMN, MOMHO JAmH-

1
cath TaK: Sy = 10, d = g HalTH @), dg s By

B ojuoM ApeBHErpedecKoM NanHpyce npasogurces sagaua: « Hmeer-
ca 7 pgoMoB, B KamaoMm 0o 7 KOWEK, KaAJIad Koka ceefaer T M-

Woropuueckue ceeleHns



meil, KaMIaeH MBIME chefaeT 7 KOTOCHER, KAOMCILIN M3 KOTODBRIX, BCJH
nocedATh aepHO, Zaét 7 mep sepma. Hymuo nojcuwrars cyMmy HHCIA
AOMOB, EOIMEHK, MLIDeH, HONOCHEB H Mep JepHas.

Pemenue sToli sajaum npueojRT K cymme: T+ T° + T+ 7'+ 7%,
T, €, CYMMe OATH YIeHOB FeOMEeTpHYecKoH OpPOTpPeccHH,

O nporpeccHEX W HX CYMMAX IJHATH AperHerpedeckme yuénne. Tax,
uM OBLIR H3BECTHH! (DOPMYIIhD CYMMBI OEPBBIX 71 MMCE] MOCAENOBATENh-
HOCTH HATYPANLHEIX, YETHRIX H HeYBTHLIX 4HCElN,

Apxumen (II1 8. 70 H. 9.) In8 HAXOMACHHA INOWALed # olBEMOB
(hEryp OpEMeEAT «ATOMUCTHYSCKHE MOTOA», ANA Yero eMy norpeboma-
J0CE HAXOOHTE CYMML YISHOB HEKOTODEIX DochejosaTensHocTed. On
BRIEEN (POPMYVIY CYMMbl KBAIDATOR HATVDAITLHEIX HCET

1+ 28+ 8 + .+t =gn(n+ 1)2n + 1),

OOKAIANT, KaK HAalTH cyMMy GecroHeuHOH VOLIBAOINEH IeoMeTpHYecKOH

OpOrpeccHR
Lk s
4 42

OrpensEnie kTl ol aprdmernyecroll # reoMerpuyeckoill npo-
TPecCHAX JHAMH EATANCKEE B HEAHiicHAe yZéHble. 00 sToM roBOpHAT,
HAnpHMEep, HIReCTHAS HHAHNckas aerenga of maobperartere maxmar
{cm. c. 168).

Tepmus enporpecends (0T AATHHCKONO progréssio, 4To 03HAYAST
sABHMMEHEHAe BIepéns) Onin BBellEH pHMCcEHMM astopodM Bosmwmem (VI b.)
H NoHHMalcA B DojJdee IMHPOKOM ¢MBiche KAk OecKoHeYHAH YHCIOBAA
nocaegoBaTensEocTs. Haspaams «apuMeTHUeCKASs B «IMeoMeTpHiec-
HaA» DLLTH NepeHeceHk! HA TPOrPeCCHH B3 TEOPHH HeNpPephIBHBIX Ipo-
nopiHi, HIYVHeHHeM KOTOPHX J8HHMAANCL JpesHHe rpexn. Papenerso

BHAA& @, | — @y = @, — @y , , OHH HAGLIBAJK HENpPEPLIBHON ApMhMeTH-
" m =1 hi'
HACKOH ﬂpﬂﬂﬂpmiﬂﬁ. a pH_BEHCTBD T = m —_— HE]I‘pE]}H‘BHDﬁ rgo=

Merpudeckoil nponopunei. Ha arux pabeHcTB caejyeT, 4To
T —1 + g+ 1

gy DL i = e B

T, 8, ATHMH COOTHOIMEHHAMM BLIPAMAIOTCHA XApPAKTEpHCTHYeCKHe CROH-
orRa aprdMmeTHueckoil B reoMerprueckoil nporpecerit.

DopMmyna cyMME WIeHOB apHMerndecKoil nporpeccrn OhuIA GoHA-
daHa apesHerpedeckiam yueawM [laodgasTom (I s8.). PopMmyasa cymMMbl
YAeHOB reoMerpHueckoll nporpeccun aaHa B kHure Esxkamns sHauanas
(IIT 8. go v, 2.). [Ipasuno OTEICKAHEA CYMMBl “IEHOB IPOM3BOJLHOMN
apudmernyeckoil nporpecenn perpewaercs B allaure abarae JI, Pudo-
maquy (1202). Obmee DpaRWIO 08 cyMMuposanus mobofl Geckomnewa-
HO yOmMBARIOMEd reomMerprveckoil nporpeccan gaér H. Mloke B wanre
«Hayra o umcnaxs (1484),

McTopuHeckue ceeeHun
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O cTteneHax

HMossrHe creneEn ¢ HATYDAILHBIM DOKAa3aTeneM choOpMAPOBAICCH
el y ApesHux Hapofos. Ksajpar s Kyd 4YMOIA HCOOABLAOBANMCE IS
BRIYHCNenuH niaomaneil ¥ ofweMos. CTenenyd HEKOTOPEIX WHCET He-
NONEIOBAJNMCH [IPH DEOIeHHH OTAEABHLIX 3anad yvuésmimn [Ipesmero
Eraora w BasrnoHa.

B HOI B, Beimuia wuura rpedecxoro yuésoro Auodanta «Apudnae-
THKA#, B ROTOPON DBLJIO MOAOMEHO HAYAJO BEEIEHHI OGYVEBEHHOH CcHM-
BoAHEH. JIHod&HT BBOAHT CHMBOILI AIH OepBEIX [MecTH creneHel
HEH3BECTHOTO W obparTHbix WM BenwunH. B aroll kaETe xBagpaT ofo-
3HauaeTcH 3HaRoM O ¢ uugexcom r (A"); xybd — amaxom k ¢ mEOeKCcOM
r (F'); xepagpar, vMEOEeHHLIN Ha cebsa, — KBajaparTo-kBanpar — obo-
snauaeTors A"\ kBagpaT, YMHOESHERN Ha ®y0, — HBagpaTto-BEy6 — AR
KkyD, YMEOMeHHERIN cam na cebn, — wybo-rvdé — k'k.

B mosme XVI B, Ppancya Buer seén Gykssl aas obojpadennd B
VDABHEHHAX HE TOMBKO HEeM3IBECTHRIX, Ho 0 Koahbuumestos. OB npn-
mMeEsr coxpamerna: N (Numerus — uneno) — A/ ODepEOH CTEIeHH,
@ (Quadratus — weagpar) — aaa sropeii, C (Cubus — xyd) — pna
TpeTheil, @§ — ang werséprol W T. 4.

CoppeMeHHEAA BATINCE CTEOeHEH (a’, &', a" w T. n.) Grina Beemema

IleKapTOM, HPHYEM BTOPYIO CTEIIEHD &, T. €. 4°, OH JANMCHIBAA K&K Npo-
HaIBeJIEHHe Od.

K moee obDo0imenHs ODOHATHA CTEOEHH HA CTeOeHE C HEHATYPAIE-
HBEIM NOKAIATEJEM MATEMATHHEH DDHINIH DOCTEIEHHEO. GI'}}H]J,BTEJIBE'BIE
H ,I[pDﬁH.EIE DOKASATENH CTEIeHeH NOABHIHCEH B OTASNIBHEIX TPH,II,EJ[ eB-
ponefckux maremaraxos XIV—XV ss. (H. Opem, H. [Ilioke). Cospe-
MeHHEIE ONpefe/ieHHA ® 0003HAYEeHHE CTENEHH C HYJIEBLIM, OTDHILA-
TEeNRHEM ®W HNpofELIM ODoxasaTensumm OepyT Hauano ot pabor
aaTaricknx Mmaremaraxos JI. Bannwea (16816—1703) n W. Heiorona
(1643—1T2T).

O Teopun BeposaTHOCTEN

SBapomaesie TeopHH BepoATHOCTEl OTHocHTeH E cepenmEe XVII B,
W CcBABAHO ¢ wMeHam® (paEnyackax yuésmx B. [Ilackana
(1623—1662) u TI. Pepma (1601 —1665) v roamaHACKOPD YUYEHOTD
X. Twitrenca (1629—1695). MMy OriTH pACCMOTDEHR] MHOTHE J8TATH,
BOJHHMKAKIIHE B TAK HAJLIBAEMEIE BRADTHLRIX HIDAX, B JACTHOCTH B HI-
pax, CEASAHHLIY ¢ BLOAJeEHEM DPANTHYHLIX KOMOWHAIINE OUYKCOB HOpH
HpoCcAHETH HTPANRHOTO HyOHKA.

TlopsTEe BeposSTHOCTH wiydainore colinTra ObLno BEeJeHO MBeifnap-
ckuM vuéamm H. Bepuynmm (1654—1705). C ero uccheioBaHuil meo-
PHA BEPODATHOCTER DepBT HANANO KAK CAMOCTOATENLHAA MATEMATHUYEC-
wag amcoEmaumua. OH A0KA38N OepPREOHAYANLHEIN BADHAHT 38HOHA
DOMBIITAX HHCE, YOCTAHABIHBAIIIErD CBA3ER MEMIV BEPOATHOCTHIO CO-

MecTopudeckwe ceeneHus



PrITHA B JacToTOH ero NOABRAERUH, HANHCAT OepBLiil yueDoHr 00 Teo-
puE BepoaTHOCTEl,

B re e rofikl B CHASK ¢ JAMAYAMH TeOpHuM BepoaTHOCTel DhUTA pags-
BHTA HﬂMﬁHHﬂWEHKﬁy NOABNIHCE MDOHATIA PAIMEeIIEHIH, nepecTaHoB-
KH, COYeTaAHnA.

B XVIIT e. naganocs OYPHOE DASBMTHE TEODHH BEPOATHOCTEe, KO-
TOpOe NMPOJOJNMRAETEA A0 HACTOMIErD BPEMEeHH.

IepseivMu npogosmaTenamu pafor H. Bepaynan Gunw B Anraam
A. Myasp (1667—1754), so ®@pannpu I1. Jannae (1749—1827), 8 Tep-
manun K. I'avee (1777—1855). Fimu 6rn0 GaHO CHCTEMATHUSCHOS W3-
JOMEeHHse TeopHH MPQHTHDGTEﬁ C ODPHIAOMEeHHeM e PE3v¥IARTATOR H
AHAMHAY oME00K HaDAIeHHMs, K MaTeMaTHuecKod ofpaboTie ancomepH-
MEHTAIBHEIYX TAEHHRIX.

B cepegmme XIX 8. B Poccun coaiaéres sHaMennTas nerepbyprekas
MaTeMATHYECKAS I[IKOJA BO IJaBe ¢ BRIAAOIMMCH PYCCKHM YVYEHRIM
II. JI. Yebsrmeénrm (1821—1894). B ero HecleloBaHMAX 00 TEOPHH Be-
posiTHOCTEH 3aKoH DONBIIMX 4YHCeN VCTAHOBNEH B BechMa obmelt diop-
Me. ITOT FAKOH B COBpEMEHHOH TPAKTOBKE BefET CBOe HAYano or pador
II. JI. Yebrrména.

Teopua BepoATHOCTEll JaHMMama BaMKHOE MECTO B NetTephypreroi
mronae. B. f. Byraxoscknii (1804—1889) uagan nepesiit yuefHRK Te-
ODHH BepPOATHOCTEH Ha pyeckom asuike (1846), comepmcanmuii Takxe
OPUNOMeEHA K CTETHCTHEE H jemorpadmun. Paborsl YeOnnmésa mo Te-
OpHH BepofTHOCTEH nposommumm ero yueHnK® A, A. Mapikon (1856—
1922), msyuasmui, B HACTHOCTH, HNOCTENOBATENRHOCTH CAVHANHEIX Me-
nerraHitil (TAKHE NOCTEeLOBATENLHOCTH HASEIBAIOT TENEPh MaDKOBCKHMM
umenamu), 1 A. M. Jlanymos (1857—1918), paapaboraBuimi MHEPOKO
OPEMEHAEMbIH B TeOpMH BEpPOATHOCTEH METOI MADAKTEDHCTHHOCHHX
ihymrmmii.

Benuxn sacnayrs B pASENTHUM TeODHM BEPOATHOCTEH COBOTCKHX yué-
HeX. C, H. Bepamreiin (1880—1968) paspaboran nepeyio axeHoMaTH-
Ky Teopuw sBepoartnocrein. A. f. Xwusuns (1894 —1959) uaywan crann-
OHAPHBIE CAVYAHHBIE NpOLOEcchl, paspaboTAl MATEMATHYECKHE METOIE
Teopun maceosoro obcaysmmpsasEs. A, H. Koamoropos (1903—1987)
upenIoxul obIIeNPHHATY B HACTOAINIEE BPEM#A CHCTEMY AKCHOMATH-
4eCKOTe 0DOCHOBAHWA TEOPHH BEepPOATHOCTEH, DASEBMJ TEOPHIO CTAINO-
HAPHBLIX H MAPKOBCKHX enyuadnwx nponeccos. A. H. Hoamoropos srec
BEMUHBIN BRAAN B TEODPHI WHQOPMAIHH, TEOPHI cTpensOhl, CTATHOTH-
JeCKHE METOIb! KOHTPOJAA Maccosoll NpOavVHIINH.

CoBpeMeHHAH TEOPHS BEPOATHOCTEH HAXONNT MHPOKOS TPHMeHeHHEe
B CAMBLIX DAINWYHEIX ODJNACTAX anaHuil: B (MHaHKe, 2CTPOHOMMH, GHO-
JOTHH, IKOHOMHEE, JHHTBACTHKEe, HHQODMATHEE M APYVIHX HAVYIHRIY
AucnuniauHEax. Metogw Teopmm BepoaTHOCTEH IMWPOKO MCNOALIVIOTCH
H& DPAKTHKE B CTATHCTHEEe, gfemorpadws 1 T. H.

Hctopuyeckne cBeeHus
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CBEJEHWUS U3 KYPCA
AJNIFEGPbI 7-8 KJIACCOB

BolpaxeHus v ux npeobpasoBaHus

1. BrpasceRud, COCTARTEOHHELIE B3 YHCAN H [HeDeMeHHEIX ¢ NOMOIIEI)
meftcTRUl CAOMKEHNA, BRITHTAHHS M VMHOMEHHH, HAJLIBAKT DETRIMI
eripamenuaMu. [Ipr sToM OpoHIBEIeHHE OJHHAKOBBIX MEOXHETeIeH
MOEeT ORITER 3ANHCAHO B BHAe creneAH. K OenmmM BLIP&KEHHAM OTHO-
CcHT M BHIPAKEHHS, B KOTODHIX, KpoMe NeflcTBMIl CHOMKEHHA, BbiddTa-
HHA M YMHOMEHHSH, HCNOOAL3YETCA NeleHMe HAa YHCAO, OTAHYHOE OT
nyas, Hampamep, seipascenus a® + 3ab — 2b°, (x — y)(2x +y*), m — 3;-,
a®: 7 menue,

Bripastennsa, COCTABNEHHEIE W3 YHCEN ¥ NepeMeHHBIX, B KOTODHIX,
KpoMe NeHCTBHI CIOMEHHE, BRIMMTAHUA H VMHEOMEHHH, HCOOIL3YeT-
¢ AeJCHHE HA RBIpaMeHHe ¢ HepeMeHHBIMYE, HAIBIEAIOT OpoOEBIME

1 a+2 .
suipaxenaamu. Hanpumep, swpamenns X + —5. —5—» oM 7 ApoG-
HEIE,

Hense u aApofiHbie BEIDAMEHNA HASHBAKT DALHOHANBHBIMH Bhipa-
FHEHIAMH,

llenoe BeIpaskenHe HMeeT CMAICH IpH MoOLIX JHAYEHUAX BXOAANIAX
B Herp nepemesEHnx. JIpolooe spipamenue NpPH HEROTODRIX 3HAYEHHMAX
DepEMEHHBIX MOMeT He HMeTh cMbicna. Hanpamep, Bmipamenne

1
a +—5 He HMeeT CMEICHA IpM 4 = 2, BmIpameHne

CMEICTA TIPH X = I,

BnavedHa TepeMeHfAbIX, TPH KOTOPHLX BLIpaKeHHe HWMeeT CMLICT,
HA3LIBAKDT AODYCTHMBIME AHAYEHMAMHA NepeMeHHbIX.

2, ToscaecTBOM HRILIBASTCS PABSHCTBO, BEPHOE OPH RCEX JONYCTH-
MblX 3HAYCHAAX BXOAHMIAX B HEr0 lepeMeHHBIX.

Iea BppIpakeRus, OPHHMMAWIIHe DaBiblé 3AHAYEHHA UPH BCEX
AOMYCTHMEIX AJNA HAX HAYEHUAX NepeMeHHLIX, HAZKIEBAIOT TOM(IECTBEH"
HO DABHEIMY, 8 SAMEHY OJHONO BEIDAMKeHHS JPY¥THM, TOMIAECTBEHHO
PABHEIM €MY, — TOMKAECTBEHHLIM NpeofpasoBaHiteM BhIDAKEeHM:.

T-U HE HMeoT

CeeneHun ua kypca anrefpll 7—8 knaccos
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3. OpnouneHAME HASRBAIOT HPOHBBESEHNH YMUCEN, nepeMedHbLIX H

HX CTeneHel, a TAKMEe CAMH 4YMcha, [MepeMeHHBIE A BX crenedn. Ha-

npumep, 8a'h, —1,5xy°z", 12, ¢, m'" — ogmounennl.

Crenensind OAHOWISHA HASLRIBASTCOA CYMMA noxazarencii crénemeil
BCEX BXOAAIIMX B Hero mepeMeHEHsix, Hanpmmep, creneHb 0JHOWASHA
9a’'b papaa 8.

4, MEROrOYWIEHOM HAJKLIBASTCA CYMMA OIHOYIeHOB., Hanmpumep,
y' = 8y" + 2y - 3, 4a'® + 11a”" - ab + 3b — 1 — mmorounens. Of-
HOWIEHEl CUHTAIOT MHOTOWIEHAMM, COCTOAIIHMN W3 OJHONO WIPHA.

Creltensio MHOTOMIEHA CTAHJAPTHOTY BHJIA HAAKBAIT HARDONLOIYVIO H3
cTelleHell BXOAANIMX B Hero ogHowieHoB. HanpumMep, cTenesbs MHOTOYIe-
ua 18a% — 7Ta's® + 1 pasna crenemn ommowmena —Ta'®®, v. e. pansa 7.

CTEIIEHI:IG H'pﬂﬂﬂ'ﬂﬂﬂhﬂﬂm MHEOIOYIEHA HEIRIBAKT CTeleHb: Tox{ils-
CTEEHHO DABHOrO eMy MHOTOYJeHa CTAHAAPTHOrO BHIA.

o. Ilpn chaoMeHEH MHOTOYIGHOB NOALIVIOTCH NPABHIOM DPACKPEITHS
CKODOK: ecns mepes CROORAMM (TOMT SHAK <4ILTIOCe, TO CRODEW MOMHO
ONyCTHTL, COXPAHME 3HAE KasIoro CAarasMoro, SaEMOMEHHOTO B cHob-
wi. Hanpamep, (5x° — 3xy) + (dxy — 2x° + 1) =5x% - Bxy+4xy-2x"+1=
=32 +xy + 1.

Ilpu BRMATAHAE MEOTOY/ISHOB NOAB3YHTCH TDABHIOM DACKDLITHH
ckoBOK: ecn nepes cKODKaMH CTOMT SHAK «MHHYCH, TO CKOOKH MOMHO
ONyCeTHThH, HIMEHHS JHAK Ha3l0ro CHATAEMOrD, 3ARJIDMEHHOTO 8 crob-
ku. Hanpamep, (8a® — 3ab) - (Ta® — 4ab+ 5)=8a" - 3ab - Ta*+ 4ab—5 =
=a* + ab - 5.

Hrobs yMHOMHATE OAHOYICH HA MHOTOWIESH, BYMKHO YMHOMHTE STOT
OAHOYWIRH HA KAMIBIA 4ieH MHOFOUIEHA W HNONYYeHHBIE [POHIBejeHHA
cnozmuTs. Hanpumep, 2x'(8x% — xy + 55°) = 627 — 22% + 10",

Hrobs! YMHOMCHTH MHOTOWMJEH HA MHOI'OYJIEH, HYMKHO KaAUIMil wien
OQHON) MHOTOWIEHAE YMHOMHTEL Ha KAMALGD YieH Ipyroro MEOTOYISHA |
nofyYeHHBle NPON3BeNeRNs chaouTs. Hanpuwmep, (2a - 3)(8a” +a—4) =
=ta’ + 2a° - 8a - 9a’ - 3a + 12 = 64" - Ta® - 11a + 12.

JIwboe nenoe BEIparEeHHEe MOYKHO IPEACTABHTE B BHJE MHOrOWIEHA.

6. @opMyasl COKPAINEHHOr0 YMHOMKOLH.

a) (a + b)* = a® + 2ab + b°.
Keajpar cyMMBl IBVX BeIDAMKEHHI DABEH KEAJPATY HNepBOTO BEIDA-

HEHHA NANC YABOCHHOES TPOW3BENEHHE NEPBOTD H BTOPOre BRpaMteHHH
MO KBAAPAT BTODOro BRpaRAeHNA.

6) (a — b) = a® — 2ab + b°,
Kpagpar paasoeTH ABYX BuIpa)teHHH DABEH KBAAPATY NEePBONO Bhi-

PRIKEHMA MHHVC YIBOGHHOE NPOHABeJEHNE NEPBOr0 B BTODPOTO Bhpanse-
HEH MI0c KBAAPAT BTOPOI0 BHEIPAMKEHMA.

8) (a + by = a® + 3a®b + 3ab® + b7,

Kyf cyMmul aByx BeipameHnii pasen KyDy OepBOr0 BhEIPAKEHNHSH
OM0e YTPOSHHOE OTDOHIBENeHHE KBAAPATAE NePHOrD BEIDAMEHUN «0

CeespeHvA w3 kypca anredbpsl 7—8 knaccom
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BTOPOro [LIHE VTPOSHHOS OPOHIBEAEHHS NePBOI0 BRIDAMIOHHA W KBamg
paTa BTOpOrD Oa0e ®vD BTOPOre BhipAACEHNA.
r) (a— by = a® — 3a®h + 3ab® - b°.

Ky paagocTH JBYX BEIDAXKEHEHH papeH KyDYy ULePBOr0 BRIDAMEHHH
MHHEYC YTPOPHHOE NPOH3BEJeHHE KBAJNDATA NEpPBOr0 BHIDAMKEHHHA W BTO-
poro mANC VIPOSHHOE OPOHIBeIeHHEe OepBOr0 BhIDEMEHHA W HKBALDATS
BTOPOTO MHHYC KyOD BTOPOrD BEIP&H(eHMA.

a) (a - b)(a + b) = a* - b*.

[ponapegenne PASHOCTH ABVX BhIDAMEHHH H HX CYMMLI DABHCO pas-
HOCTH HBAIDATOR 9THX BhlpaMeHHiH.

e) a® + b* = (a + b)(a® — ab + 7).

Cymma EyDOB DBYVX BRIpRMeHHI paBHA NPOHA3BEISHHWI) CYMME 2THX
BRIp&EHHI B HEOOMTHOTO EBAJPATA WX PAsSHOCTH,

#) a’ — b* = (a - b)(a® + ab + b°).

PazsocTs KYyOOB ABYX BHRIDAYKEHHH papHA OpPOMaBeJeHI0 DPASHOCTH
#THX BRIDAVREHMI B HENOMHOrO KBAJDATA HX CYMMbI.

7. Paanomenues MHOIoWIeHS HA MHOMKHTEIM HASRIBAIDT ODeICTAR-
NeHde MHONOWIEHA B BHAE NPON3BEJEHHS MHOI'OYJIEHOB.

[ns pasaoKkeHHa MHONOWISHOB HE MHOMGHTENH TPHMEHHIOT BbhIHECEe-
HEE MHOMHTENA 38 CKODKIL, IDVIIIHPOBKY, chn.m:aym dopMyanl COKPE-
mMeHHoro ymuo:xenus, Haopumep, MHOro4YwieH 8a” — 6ab mommO pas.no~

StHThL HA MHOEKNTEIH, BLHOCA 20 38 cRobBEH! 8a® — 6ab = 2a(4a” - 3b):
muaorouner 2ab + 10b — 3¢ — 15 momuo pasnoHHTE HA MHOMHETEIM,

MCTONLIVE TOVIIHPOBHY:
2ab + 10b — 3a — 15 = (2ab + 10b) — (3a + 15) =
= 2b(a + 5) — 8(a + 5) = (a + B)(2b — 3);

smuorowies 9a® — 256" MoMHO DAZNOMHTE HA MHOMHTEIN, HCNONLIYH
thopMyIy PAIHOCTH KBAIDATOR!

9a® — 25" = (3a)® — (56°)° = (3a — 5b%)(3a + 5b°).

i
8. PanmuonansHoil Apo0si HASLIBAETCH BhIDadieHWe BHIA 3, IVIE @ M
b — MHOTOUIEHE.
Ilpe mo06HIX sHaYeHHsx a, b #w ¢, rae b= 0 u ¢ # 0, sepHO paBex-

CTBO % = ;:—c OTo pABEHCTRO COXPaHEeT CHAV M B TOM COy'iEe, KOTHA ToN
fykBAMH @, b B € TOHUMAKT MHOTOWIEHEl, OpHU4eéM b 1 c — Henyneame
mHOroYIeHEsl. Crolicree apofn, BRIDEAIGHHOE TOMIECTEOM b m_, HA3KI-
BAIOT OCHOBHEIM cBoficTBoM Apobm. OcHosmoe cmoiicTEO ApolH MCNoONb-
ayercs TpPH coepaimgenui apodeii. Hanmpumep:
e 2xy xlx+ 2y
4]‘2-.- EIH 3&'{4’ + 2y

e A
=5

CeeneHus w3 kypca anredps 7—8 kKnaccos



Ecnu paMeHNTE SHAK SHeauTens (MAH 3HAK 3HaMeHaTens) apodm u
sHAK nepej ApobBID, TO TOAYYMM BHIPLAKEHHE, TOMAECTBEHHO DABHDE

ARHHOMY?:
=g a o i

b~ B' —-b &
9. NeiteTera HaJ panuOHANLHEIMH JpolSMH BEMOTHAKTCS AHAND-
THYHO JeHCTEHAM HAJA 0DBIKHOBEHHLBIMH IpoDaMm.
a) Ecam = 0, 1o
it b_-a+b a b a-hb

8 e @ L e [ [d

Yrods! cO0oEHTE P00l ¢ OIHHAKOBEIME 3HAMEEATEISAMH; HYIKHO
CIOOMHETE HX 9HCIHTENN, @ JHAMEHATE/Nbs OCTAEATE TEM He. Hanpumep:
3¥—By 2Ax-Ty 3x2-By+2x-Ty Bx-15y Bla—3u) x=3y

L = = . — =
baxy Bxy Bxy bxy By X

Yrobsl BEMOAHATh BRMATAHNE gpobeil ¢ oOIWHAKOBEIMH 3HAMeHATEe-
AAMH, HYHO W3 SHCTHTEIS Hepioil IpoliH BRMMecTh THCIHTENL BTOROH
apobu, a sHaMeHaTEns ocTABHTE TeM e, Hanpumep:

% 1 P-4 (x-2)x+2) x+2

x-06 3x-6 3x-6  B(x—2y = ®§ °
6) Yrobnl BRITIOMHWTE CNOMKEHHe HIH BEIYHTAEHE Apobeil ¢ pasHb-
MH SHAMeHAaTeIAMH, HVHO NDHBECTH HX K oblleMy 3HAMEHATENH H
AATEM NPUMEHETE TPABHIO CAOXEHNS HIH BRMHTAHRHA gpobed c ogm-
HAKOBRIMH 3HaMeHaTensmi. Hanpmwmep:
a® - ¥ b a° + b _
ab—# ab—a® @ Pla—b) " ald—a)

- o+ a@®-0%)  (@-BNa+b) _a+b

b
2=

abla — b) = abla-b)  Bla—-Bby b
a ¢ _ ac
BjEc.mz[b#{]Hd#D,’mF-E—M.

Yrobnr yMHEOMHTE JApods oo gpobik, HYIKHO NEPEMHOMATE HX qHc-
JUTenn i MepeMHOMHTL HX SHAMEHATENH W OepBOe OpOHSBefieHWEe 34-
INIHCATE HHCIHTEJIEM, 8 BTODOE — AHAMEHATEISM ,[l,]:.‘v[.‘rﬁH. H&Hpmﬁep:

P | ¢ (F—d)e  {e—-20e+2) c+2

oo .EC_B_CE{HE—E}_ da(e—32) T

TVEem 620, e= D=2 d=0, To

Hrobel pasnendaTs oHY ApohL HA NPYTVI0, HYIKHO OepBYI0 Apobs yM-
HOMATE Ha ppobs, obparayo rropos. Hanpamep:
P8 x-2 -8 8  Blx-2)(F+2x+4) 2F+2x+d
I2x " &  1ix x—2 = 12x(x—2) = 2x -

Caepnenna 13 kypca anrefiphl 7—8 knaccos
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Jirpoboe pANMOHANBHOE BEIPAMEHHE MOMHO HPEICTABMTE B BHIe pa-
IHOHEANBEOH Apobn,

10. Creness ¢ HensM NOKAIATENEM.

Eemm n — marypansHoe uncio, bonsmee 1, B @ — moboe umcno, To

a =g°*@"*.. .
—
o pas

Eomt =1 # a — moloe yucio, TO
a'=a

Ecom n =0 8 a — wHcH0, OTIAHYHOE OT HYIH, TO
a®=1,

Eenw n — nenoe OTPHIIATEABLHOE 4MCN0 W @ — OTJIAYHOS OT HYAH
OHean, TO

11. CeofioTsa cTenedd ¢ LelkiM IOKARSATEAeM.

a)a™a"=a™"'", rne a=0, m B n — Nelsie YHCIA.

Ipn yMHEOMEHMN cTeneHeil ¢ OJHHAKOBLIMN OCHOBAHHAMH OCHOB&-
HHE OCTABIAT TPeKHHM, A TMOKA3ATENN cTeneHel CKIAABIBAIOT.

8)a™:a"=a™ ", rme a# 0, m B n — UEJLIe YUCHAA,

Ilpe JeneHHE cTemeHell ¢ OJUHAKOBLIMH COCHOBAHRSMY OCHOBAHHE
OCTABIAIOT MPEeXXKHHEM, A H3 TOKAJATENA CTENeHH AeJWMOT0 BEIYHTAIOT
OKASATENE CTENeHH Je/lHTeSd.

B) (@™ =a™, rpe a® 0, m ¥ n — Deasle THCIA.

Tlpr BO3ReNeHEW C(TeNeHH B CTENeHEL OCHOBAHHE OCTABIAIOT IIPEX-
HHM, & TOKAZATETH CTENEHEH IepeMHOMAIT.

r) (ab)* =a"b", rae a#= 0 u b= 0, n — memoe wECHO.

Tlpu BogBefeHuE B cTelleHb POMIBENEHHSA BOSBOOAT B 3TY CTENEHL
KAMIEIl MHOMHTENs: M PeayAbTATHE MEPEMHOMAEIT,

h f
1) (%] =‘fF, rae a= 0w # 0, n — uenoe gECIC,

Ilpa sosBefeHHMN B CTeNeHb APOGH BOJIBOAAT B 9Ty CTENEHL “IHCIIH-
TeMk M 3JHAMEHATENL H NepBHE PedyIbhTaT JSallMCHIBAIOT B YHCIHATENE, A
BTOpoit — B anaMenaTene Apoin.

12. KpagpaTabiM KOpHEM M3 YHCHA 4 HA3RIBAETCH YHCIO, KEAIPAT
KOTOpOro pasex da.

ApubmMmernyeckin KBATPATHRIM KOpHeM H3 MHCIA 0 HAZHIBAETCH
HeoTPHUATENRHOE WHCNO, KEAOPAT KOTODOro paEeH 4. ApndiMeTH4ec-

Kiil HBAAPATHRI KopeHs n3 g obDosBauawT 1"'_ . BripamenHe, cTosf-
mee oM 3HAKOM KOPHH, HAZRIBAIOT MOAKOPEHHEIM BeIpaxennesm. Bni-

paskeHHe Ja HEMeeT cMBicH 08 Beex a = (0 M He MMeeT CMBICHA TpPH
a < 0.
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Crolictea apuiMeTHYCCKOND KBAAPATHOTD KOPHSHA.
8) Berm a0 1 b> 0, 1o

Jab =Ja - \Jb.

Kopers ®3 NPOHIBEAeHHS HEOTPHIATENbHBIX MHOMKHTEIeN paABeH
OPOM3BRIEEWID KOpHeR HI ATHX MHOMHTEISH.
) Becrm az0m b >0, To
@ _ Ja
b b
Kopens us aApofH, 4HCINTeNb KOTOPOH HeOTPHIATENEH, A JHAMEHA-
Te/ih NONOMNUTeNeH, PABEH KOPHIO M3 MHCIHTENH, AendéHHOMY HA KOPEeHbL
I SHAMEHATEA,
B) IIpw moboM aEAYEHNE a4 BepPHD PABEHCTBO

Ja* = |a].

YpaBHeHnsa

13. Kopuem ypasHeHHMs ¢ 0JHOH DepeMeHHOH HAILIBARTCH IHAYEHHE
mepeMeHHo, NPH KoTopoM ypaeseunpe olpamaercsa B BepHOe paBeH-
cTBo. Hampumep, unciao 2 — KopeHb YpasHeHHH ¥ — x=4x" - 10, rax
Kak BepHO pasemctso 27 — 2 =427 - 10.

Pemmnte ypaBHeHWe ¢ ojHofi nepeMeHHOH — FHAYHT HAHTH BCE ero
KOPHEH HNH J0KA83aTh, YT0 KOpHefl et

14. Vpassenus, B KOTODBRIX JEBAS M UPABAS HACTH ABIKIOTCH pa-
OHOHANBHBIMKE BEIPAMEHHAMH, HAGLIBAIOTCH DANNOHANLHEBIMH. Heam n
JieBas ¥ OpaBas YACTH PANNHOHAALHOID VPABHEHHS HBASKTCA HENRIMH
BRIDEMEHMAMM, TO YPABHEHHE HAIBAKT HenbiM. PanmosansHOE ypas-
HeHHEe, B KOTOPOM JeBad HAH NpaBas “acTh ABJNAETCH ApoDHBIM BhIpa-
JReHNEeM, HA3LIBAKOT JPO0HEIM.

15. ¥pasuenus ¢ ofpolt nepemennoil, MMeOIIHe OLHHE I Té e KOp-
HH, HASRIBAWTCH paBHocHABHLIME, Hanpumep, ypanuesus x' = 36 u
(x — 6)(x + 6) = 0 pasmocuasable. Kangioe M3 HEX HMeeT gpa KOpPHSA:
-6 6. VparHCHAS, HE EMEIOIIHS KOPHER, TAKME CYMTAIOT PABHOCHIL-
HEIMH.

Ypapaenua obaaaa0T CASAVIOIIHME CBONCTBAME!

eCNW B YypaBHEHHH MepeHecTH CIaraeMoe H3 OIHOH HacTH B ApYy-
I'Vvio, M3MEeHHWE Bro 3Hak, TO DOJAYYHTCH YPARBHEHHE, DaBHOCHIABHO®
JaHHEOMY;

- ecimm 0fie MACTH YPABHEHHS YMEHOMHTE HITH DASNENHTH HA OLHO H TO
e OTIHUHOE OT HYJAAd YHCIO0, TO OOAVHHTCH VPABHEHHE, DABHOCHILEHOE
JAHHOMY.

16. Inneitaniv ypasgesnem ¢ ogHoll nepeMeHHOH BaskiBAeTCH ypaBs-
HeHMe BHuaa ax = b, rae x — nepemedsas, ¢ u b — uncna. Yucno a
HASLIBAETCA KoOBGHENHEEHETOM OpH ODepeMeHHON, yHeao b — crobogHuIM
YAEHOM.

Ceensqma w3 wpca anrebpe 7—8 knaccos
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Eean a=0, to ypaBrerne ax = b nMeeT eIHHCTBeHHERIH KOpeds 2

a
Hanpumep, ypasserne 5x = 3 nmeer wopens 0,6.

Eecmm a =0 u b+ 0, 1o ypasreraune ax = b 5e umeer kopnei. Hanpn-
Mmep, ypapHenpe 0+ x = 9 me umeer xopueil.

Ecenn a = 0 u b=0, to xopEem ypapHenns ax = b annsercs moboe
HHOAO,

17. KnafpaTasivm ypasHeEHeM HASLIBASTCA YDAanHEHHe BHIA ax® + bx+
+e=0, rie x — nepeMensHas, ¢, b 0 ¢ — HEKOTOPLIE HUHCI8, OPHEYEM
a# 0. UYncno g HaseBAWT NepBbiM KoathduiineHToM, b — BTOPBIM KO-
appHIHEHTOM B ¢ — CBODONHBEIM QIeHOM.

Kpagparnoe yparesne, B kOTOpoM nepsniil koadprumenr pases 1,
HASKIBAKT NPHBEAEHHKM KBAJPATHRIM YDABHEHHEM.

18. Ecan 8 kpagpatHom ypaBHeHn ax” + bx + ¢ = 0 xoTs 6w ognw
13 koahhnMeRTOB b WIH ¢ PABEH HYJIIO, TO TAKOe YpaBHEHHEe HA3BI-
BAIOT HENOMHLIM KBAADATHEIM YpABHEHHEM,

Henonnoe KBajgpaTHOoe ypasHesEHe BHAA ax® + bx = 0 umeer aBa

wopuA: 0 n -E. Takue ypasHeansd ofLMHO PelialoT PasiomeHEHeM ux
nesoit yacTw Ha mEKATerH. Hanpumep,
3x° - 15x =0, 3x(x-5)=0, x;,=01n x;=05.
Hemonsoe kBagpaTHoe ypasHenwe suas ax® + ¢ = umeer asa

. e c
KOpHA: -.,—;h " *||_§‘ ecin —— >0, u He umeer Kopueli, ecnn —— < 0.

Pemawr Takue ypasHeHHd, CBOAS MX K YDABHeHWSM Buja X' = m.

Hanpumep, 0,5x° — 18 = 0, 0,5x° = 18, x* = 36, x, = -6, x, = 6.
19. JIMCKpEMHHAHTOM KBAXPATHOrO ypaBHeHuA ax® + bx + ¢ =0
HaasiBaloT Beipaskenue D = b* — dae.
Ecom D > 0, To kBaagparTHOe YpaBHEHHE HMeeT /[BAa KOPHA; €cam
D =0, 7o opun kKopeHs; ecan D < 0, To KBAAPATHOS VPABHEHHE KOD-
Helt He uMeer.
Koprn ksagparsHoro ypassesus ax’ + bx + ¢ = 0 npu D > 0 naxo-
aaT no dopMyie
b+ D
xX=—p—
Jdns KBAAPATHOTO VPABMPAHNS RMAL ax® + 2kx + e =0 dopmyny
RﬂpHEi.[ MOEHO 3AOHCATE TAK:

= .
nﬂ' rae Dy = k* - ae.

e

20, Tecpema BmeTa: cyMMa KOpHeH OPHBCIEHHOTD KBAADATHOTD

YpaBHEHHS PABHAE BTOPOMY EKoapaOHenTy, BIATOMY ¢ OpOTHROIIOION-
HBEIM 3HAKOM, 4 OpoHaBedenue KopHel passo ceobopEoMy uieny. Haa-

e roBopH, ecliy ¥, H X; — HOPHN YpPaEBHEeHHSH x* +px+qg=0, To
Tyt Xy =P M X, =4

CeensHua W3 kypoca anrebpal 7T—8 knaccos



Wz recpenzr BreTa caefgyer, uTo ecan X, H X; — KOPHH KBAIPATHOTO
VPABHEHHHA ax® +bx +e¢=0, 10 X+ x= —-ﬁ—. X X%y = %.

Teopema, obpaTHA# TeopeMe BHeTa: eCIM THCIA 7 H 7 TAKOBBL, 4T0
WX CyMMa DABHAa —p, & IDOH3BejeRWe DABHO ¢, TO 3TH HHCJIA ABIAIOT-
CH KOpPHAMH YPABHEHHHE x5 +px+q=0.

21. [Tpn pemernn ApoDHBIX DANHOHANLHLIX YpasHeHMH nenecood-
PASHO NOCTYTIATE CNeAVIoniuM ofpasom:

1) sajdiTi obmnil sHaMerarTens Apobefi, BXOASMIAY B ypanHeHHe;

2) yMBOMHTE 00e YACTH VPARHeHNA Ha OOIMNH 3EAMEHATENE;

3) pemuThHE DONVIHBINEECH Ielioe VPABHEHHE;

4) HCRMOYHTE H3 €ro KOopHel Te, KoTopwie obpamaioT 8 HYIb 00-
mMAH SHAMEHATEIE.

Peurnm, uanpuamep, ypasHeHHe

2x 2 x4

x-2 2 5, 2-x'

Vmuoxas obe gacTH ypasHeEus Ha obmmi sHaMmeuarteab apobei,
7. e. Ha x(x — 2), nonyaum 2x" = 2 + x(x + 1). 1o ypasHeHHe NPHBO-
INTCA K KBAAPATHOMY VDABHeHHIO x- — x — 2 = (0, HMemineMy KOpHH 2
7 -1, Ilpp r = 2 obmwii aEamMeHaTenk Apobell HCXOTHOMD VDABHEHHS
ofpamaeres B HYNbL, 3TOT KOpeHE HYyMHO HekmounTs. [lpm x = -1 ob-
orail agaMenatent x(x — Z) B wyas me ofpamaercds, CASIOBATENLHO,
yucao —1 #ABAAeTCH KOpPHEM HCXONHOTO YVDABHEHWMH.

22, PemiesneM VPABHEHHS ¢ IEYMS NepeMeHHBIMH Ha3biBAGTCH Iapa
FHAYeHWH nepeMeHHKIX, OOpANIAIINAR 3T0 YDARHEHHE B BEDHOE DAReH-
crBo. Hanpawmep, mapa wucen x = —5, ¥ = 3 ARNAeTcH pelleHWeM YpagB-
Henns x° — 4y = 13. 9ro pemeHHEe MOMHO IATHCATE Tar: (—5; 3).

JIuHeiiHbIM ypaBHeHHMEM C ABYMH OepeMEHHLIMHM HASLIBACTCH YpapbHe-
HHEe BHia ax + by = ¢, rae x u y — nepemMensHnie, a, b W ¢ — Yyncaa.

VparHeHAHA ¢ IBYMSA NEPEMeHEEIMHU, HMEOIIHe OHY B T IKe peiie-
HH#A, HAILIBAKT DABHOCHNLHEIMY. ¥ DABHEHHA, HEe WMEOIHMe peruet,
TAKIEE CHHTAKT DABHOCHLIEHBIMH,

23. Kampoe pemesme (x; y) ypaBHeHHS ¢ ABYMA OepeMeHHEIMH
MOHHEO H300paIATE B KOODIWHATHOR IAOCKOCTH TOTEOH ¢ KOOpIHHATA-
MH x ¥ Y. Bee rargue Toukn ofpasvior rpadil VDABHEHHS.

Tpagmrxom amAelinoro ypassesds ¢ ABYyMA NepPEMEHHEIMH, B KOTO-
pom XoTH Obl OfHH Ha ROSMEOHEHTOR OPH NepeMeHHBIX HE DaBeH Hy-
i, ABNSETCH TDAMEAS.

24. PemenneM CHCTEMBI VDABHEHMH ¢ ABYMH IePeMeHHBIMH HAZBIEA-
eTcd TIapas JHATEHHH NepeMeHHkX, 00DAlailad HAMI0e VDaBHEHIE
CHCTeMBl B BepHOe paBeHcTBo. Hanpumep, napa sncen x =3, y =8 —
PEIUEHAE? CHCTEME]

{B.r —y=1,

x+ 2y =19.

Pemurs cHCTeMY YDABHEHHH — SHAYUT HAMTH Bee €8 DEINEHHS HJH
OOKA3IATE, 9TO PE‘]I[EH:IE‘:‘.I HET.

Ceepenmna w3 kypca anrebpsl 7—8 knaccos
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Cueremsl vpasHeHHil ¢ IBYyMA ODepeMeHHEIME, HMEIONIHEe OIHH H Te
We DelleHMA, HANKIBAKTCHA DABHOCHILHBIMM. CHeTeMbl VpODHeHHE, He
HMeIHe PenieHnit, THEHe CIMTAIT DEBHOCHILHBIME,

JAna pemeHAn ¢HCTEM YDABHEHWN ¢ ABEVMSA NeDEMEHHEIME HCIONh-
sywrea rpadmuecknit cnocob, cnocol NOACTAHOBKH, cHOCOD CAOMEHHA.

IIpn rpajguueckoM crnocobe crpoaT rpadAKH JTHHeHHEIX VpaBHeHHH
(DpAMEIE) H RHANHEUDYIOT WX PACOONOHEHHE:

eCIH TPAMEIe COBIANAIOT, TO CHCTEMA WMeeT GecHOHEYHO MEOTO pe-
MeHNE, OpHYéM KOODAHHATE N060H TOUKH TPAMOR ABISITCH peme-
HHEeM CHCTEMBI;

ecliH TPAMBIC NAPAAAEIbLHEI, TO CHOTEMAa HE HMEeT DeleHHI;

eclH OPAMEE OePEeCEKAIOTCH, TO CHOTEMA HMeeT eiNHCTREeHHOe pe-
MeHMe, NPHYEM KOOPOAHHATE TOUKH NepecedeHWA ITPAMBIX SBAHKTCH
pemenKeM CHCTEMBEI,

IIpr pemeEdn cHCTEMEL ABYX AHHeAHLIX YPABHEHHD ¢ ABYMSA Depe-
MEHHEIMY chocobBoM MOJCTAHOBKH TOCTYIAKT CARIVIOMIAM olpasom:

BRIPAMKAKDT Wi KAKOro-JH00 VPABHEHHA CHOTEMBI OAHY DeDeMEHHY
tdepes OPYTYID;

NOACTABAAIOT B APYTOe YPABHEHHE CHOTEMbL! BMecTo arolt nepemen-
HOH OOMVHeHHOS BhIpAHEeHue;

PEmIAKY’ NONVUHBINSACH VPABRHEHHe ¢ OJHOH IepeMeHHOH;

MOACTABNAIOT aHaveHMe HaligeHHON nepeMeHHOM B OfHO M3 YpaBHe-
HRil ¥ HAXOAAT COOTBETCTBYIOIIEe 3HAHNeHHe Apyroll nepemeHHON,

Ilpy pemieHH¥M CHCTEMbl ABYX JHHEHHLIX YPABHeEHWNE ¢ ABYMS nepe-
MeHHBIMA COOCODOM CHOMEHHH NOCTYHOAKT casayioiaum obpasom:

YMEOMAWT MOYNEHHD VDABHOHHA CHOTEMLI, nonbupas MHOMHTENH
raK, urobsl koashdHmHenTH UpH OAHONR ¥3 NepeMeHHBLIX ¢TANH B ypas-
HEHHAX EPDTHB{I[IDJI{.‘I}HEHMH THCJAMMAL

CKIAJIBBAIOT [OWIEHHO JeBble # [IPABLIE HacTH VPaBHeHMN cHeTe-
MLl

penIaoT NONYYHEINEeCAs YPAaBHeHHe ¢ ONHOH NepeMeHHO;

HOACTABIAAIOT BHAYSHWE HANeHHON nepemMenHoll B OHO H3 ypanHe-
HUil ¥ HAXOAST COOTBETCTEVIOILEe IHAYEHMEe ApYIol mepemMeHHOH.

HepaBencTBea

25. Yucno a Goasme ynena b, ecn pasHOCTL @ — b — NOMOMHTENH-
HOe wMeno; numyr: a > b. Yueso a meHsme uyuena b, ecnw pasHOCTb
a — b — oTpunATeNBHOS YHCA0; THIIVT: a < b.

Ecoan a Goasie b Bam a pasEo b, To numuyr: a = b, Ecom a MeHb-
me b unm a passo b, ro oHmMYT: a < b.

HepasescTBa, COCTABACHELIE ¢ TMOMOMBE JHAKA > HIH <, HA3hBA-
T eTporEMu. HepasemtcTsa, COCTABJIEHHEIE ¢ MOMOUILI0 SHAKA 2 HIH
%, HAIHBAT HECTROTHMH.

26. CroficTea UHCIOBEIX HEPABEHUTE,

a) Eeoma=b, rob<a;eecrma<h mob=>a.

6) Eerma<bub<ge r10a<e.
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) Eennm a < b w ¢ — nwboe gmeno, toa +c< b +e.

Ecnn g ofeMM wacTAM BepHOTO HepaseHcTsa npubasuTs ofHO B TO
#e YHCHo, To DoJYVIAETCH BepHOS HepPaBeHCTBO.

r) Bemm g < b 8 ¢ — DOJN0EATENRHOE YHOID, TO

ae < be:

echaM @ < b o ¢ — OTPHUATEALHOS YHCIO, TO

ae = be.

Fenn obe macTi BEpHOrD HepPABSHCTEA VMHOMCHTL HIH DASIENINTE HA
OOHO H TO Ee NoJAoENTeIRHOe WHCAO, TO DOAYYHTCA HeDHOe HepaBeH-
CTEO;

ecnH ofe 9ACTH BEDHOTO HEPABEHCTBA YMHOMHTL HAH PH3AETHTH Ha
OJHO I TO e OTPHIATENLHOe YHCH0 H HIMEHHTL 3HAK HEPABEHCTBA HA
OPOTHBONOJIOMHALIE, TO ODOJNVIHTCH BEPHOC HEPABEHCTRO.

27. Chosterne H YMHOMKEHHe THCOAOBLIX HEpPABEHCTH,

a) Beomw a <=bmcec<d, 10

a+e<b-+d.

Ecnn enomuTs NOMASHEO BEPHLIE HEPABSHCTEA OJHOTO JHAKA, TO [O-
AYUATCA BEPHOE HePABEHCTBO.
) BEenma<bwuc<d, rae a, b, ¢ 1 d — monoEETENLHELIE YHOJA,

ae < bd.,

Ecimn nepemHOMHTE DOYJIEHHO BEPHBIO HEDABRHCTHS OMHOTO AHAKES,
JEBBIE H OPAHBIE YACTH KOTOPBIX NOJOMHTENBHEE YHCOIX, TO DOJIVHHT-
CH BEPHOE HEePUBEHCTBO.

Eeim a m b — monomuTensELle uneia, a4 < b U n — HATYPAJIBHOE
HONO, TO

TO

a” < B,

28, Pemenmen HepaBeHcTBa ¢ ofHol nmepeMeHHON HasslBaeTCA SHA-
qeHue nepemeHtoii, Koropoe ofpalaeT ero B BepHOe YHCIOBOS HEDABEH-
creo. Hanpumep, uneno 1,8 — pemienue mepasepcrna bx < 100 Dromy
HEPAREHCTBY YHOBJASTHBOPAET M goboe APYTOe SHCI0, MeHbilee 2.

PemaTs AepaBeECTBO ¢ OJHON MepeMeHH#oi — IHAYHT HARTH Bee ero
pEMIEHNS MM JOKA3ATH, 970 PenIeHMl HeT.

29. Hepaserncrpa, MMEOMIHe OJHH M Te ke pPEeHHH, HASLIBAKTCHA
passocuasEbIiMiE, Hepasercrea, ne MMewmse pemeRni, Tak:e cuuTa-
OTCA PABHOCHJILHLIMM,

HepasescTBa ¢ ofuoll nepeMerRHoil ofrageioT cHegVIOIIMMHE CBOM-
CTBANME:

BCOH FI3 Dﬁﬂﬂf{ HACTH HepaBeHCTBA TepeHeCTH B JDVTVH) CcAaraemMmoe
¢ TPOTHBONOAOHHLIM 3HAKOM, TO NOIYYHTCH PABHOCHIBHOE eMy Hepa-
BEHCTBO;

ecnn o0 YACTH HepPABEHCTBA YMHOMHTL HIH DASIENHTH HA OJHO H
TO He NOMOMHTENRHOE YHCAO, TO NONYVYHTCH PABHOCHIBHOE eMy Hepa-
BEHCTHO,

ecad ofe WACTH HeDABPHCTBA YMHOMKHTE WIH pPA3fenHTh HA OJHO M
TO e OTPHOATeTLHOe YHCA0, MaMEeHWB IPH 3TOM 3JHAK HEPABEHCTHA HA
OPOTHBONONOMAKHEIH, TO HOIYYHTCH PABHOCHILHOE My HEPABEHCTBO.

Ceegenva w3 kypca anretipw 7—8 xnaccoe
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30. Yucnosoit npomemxyTok [a; b], HaseBaeMbll YHCAOBRIM OTDE3-
KOM, — 8T0 MHOMKECTREO BCEX HYHCeNn X. VAORIeTROPHIONIAN IBoliHOMY
HEPABEHCTBY a = x = b,

Yucoopoit mpoMemyTor (a; b), HagLBAEMBIM HHTEPBAIOM, — 2TO
MHOMKECTRO BCEX 4MCesd, VAOBAGTROPAKHIIMX ABoITHOMY HepaBeHCTBY
a<x<h,

Huenosol npome:xkyrox [a; b), AassiBaeMbiM NONVHHTEpPBANOM, —
5T0 MHOBECTBO BCEX WHCEed, VIOBIEeTEODHWNIIAEX IBOHHOMY HEPABEHUTBY
a= x <h.

Yucnosoit npomesyTor (@; b] HasmBaeMbIM OOJNYHHTEDBRATOM, —
ITO MHOMIECTBO BCEX 9MCET, VIOBIETEODAIOIHMX ABOHHOMY HEDABEHCTRY
a<x<h

Yucnossie OpoMemyTRE [@; +99) 1 (@) +99) — 570 MHOMECTRA BCEX
qHCE, VAOBNeTBOPHINMIHX COOTBETCTHEHHO HEPABeHCTBAM X # a H X = 4,

HYucnopule gopoMescyTRE (—00; ] B (—20; ) — aro MHOMKeCTBA Beex
qUces, VAOBJETROPAIOIIMY COOTEETCTBEHHO HepapBeHoTBAM X< b n
x < b

YuenoBnie npoMe:RyTEE [a; +00) 1 (—20; H] HASRBAKT YMCTOBRIMH
NYYMAMH, 8 YHCAOBBIE TPOMERYTEH (@; +°9) | (—29; #) — OTHPLITHIMH
YHOJOBRIMH JAVUaM#,

Yuecnopoit npomeskytor (—90; +00) — aro MuoKecTBO BeeX jAeficTan-
TEALHBE SHCEI.

31. Hepapesicrea muga ax > b u ax < b, rae a4 u b — HeKoTOpPLIE
YHCAA, A X — NepeMeAHAR, HAABIBAKTCH JTHHelAMMHE HePABEHCTBAME ©
oaEoll DepeMerHol.

32. Femma crasares sazaqn galry ofimpe pemleHns HeCKONbBKUX He-
PABEHCTRE, TO MOBOPAT, YWTO HAALD PELIHTE CHCTEMY HepDABEHCTH.

Pemenuem cHeTeMbl HEPABEHCTE C oJHOH NepeMeHHON HAIRIBAOTCH
aHAYeHHe MepeMEeHHON, NpH KOTOPOM BEPHO KAN(IOEe H) HEepABeHCTH CHe-
TEMEI.

PemnThs CHCTEMY HEPAREHCTE — IHAYHT HAWTH BCe € DelIeHus Win
AOKABATE, 9TO pemesail Her,

DyHKLUMN

33. 3aBHCHMOCTEL DepeMEHHON ¥ OT NepeMeHHOl ¥ HAsLBAETCH (pyHK-
mHed, eciiH KAMJIOMY JHAYOHHID X COOTHETCTRYET eIHHCTBeHHOe 3HA-
yeupe . HesasHeumyw NepeMeHHYI X WHAYE HAARIBAOT APIYMEHTOM,
a 0 BABMCHMON nepeMeHHON y roBOpHAT, Wro oHa ABaferca yERMmed
aTore apryMmenTa. Bre apmauenus, KOTOphie DPHEAMAST HeRaBHCHMAR Oe-
peMerHag, odpaayvior obmacTh onpefenesus QyHKOIHA.

M'padmxon dvHEREIHE HASLIBASTCA MHOMECTEO DOCX ToHer KOOPIN-
HATHOH INOCKOCTH, afCIiHcchl KOTOpPLIX DARHE! GHAYMEHHAM ApryMenTa,
8 OPAHHATEL — COOTBETCTBEYHIIHM SHAYEHHAM (ByHRIIAH.

34, Jlugelirol dwvEKOWel HasuBaeTed QVHEIHEH, KOTOPYVH MOMKHO
aanars dopMynol Buga y = kx + b, roe x — HeaaBRHCHMAHR OepeMeH-
Haf, £k B b — upcaa. Ee ofnacreio olpe/leleHAA ABIAETCA MHOMRECTEO
BCEX [NeMCTBHTEJIRHRIX YHCE.
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I'paurom numeiinoll QyHKIHH #BnsercA npsmas. Yuweno & massl-
BalOT YraoBEIM KoadpuuMenToM TPAMONR, ABASOMelics rpadHKoM
dyvuaxaE ¥y = kx + b

Ecom k # 0, 1o rpadpus pyexoum y = kx + b nepecexaer ocbk X;
ecnm B =0 u b # 0, To npamas y = kx + b napanie/ibHa OCH X; eCnH
E=0ab=0, ro rpadnax QYEKINH COBOATAST C OURE} X.

35. lpaduxn geyxX NHHEHHLIX (VEROINA OepeceKAloTed, CIH UX yT-
AOBBI¢ KOMDHETHeRETE PAINHYHL, H IDapaiiefibAbl, eCAH HX VINOoBbIE
Ko PIIIHERETHE OOHEAKOBLI,

36. Jinreiiavio dyEKLMoO, sanapaemyio dopmynoi y = kx upu k= 0,
HESBIBAOT IPAMOH TPONOPIAOHANBHOCTL).

I'paper opAMOl NPONOPIHOHANBHOCTH ECTh NPAMA#, TPOXOMALLIAS
yepes Hauano woopauHar. Ilpm & > 0 rpadEr pacnoaomken B HepBOd H
TpeTLel KOODAMHATHEIX 2erseprax, npH k < 0 — Bo propoil u uersép-
TOH KOOPAHHATHLIX 9eTBePTAX.

37. ObpaTHOl OPONOPUHOHANBHOCTEI0 HAJbIBAETCH (DVHKIHA, KOTO-

PVI0 MOMHO 3anartk dopMynol suna y = -z-., rjie X — HE3ABHCHMAA [epe-

Mennas, B — He pasfoe HyAK0 gucno. Obaactsiy onpefeneHEns QYHK-
MUK ABIASTCH MHOMECTBO BCEX NeWCTBHTENLHBIX HHUCE], OTAHUHBIX OT
H VL.

ki
Opm k& > 0 dyexous y = T OpHHAMAET OTPHIATENTBHEIE 3HAYEHUA,
ecn x < 0, ¥ NONOMATENLRHEIE IHAUEHKA, ecin x = 0.
k
Mpw k <0 pysxous y = — IPpHHHMaET DONOMHTENLHbIC SHAYCHUA,

ecn x < 0, 1 oTPHUATENEHEBIE SEAYEHHA, ecnn x > 0.

I'pagmr  obparsolt uponopuuonansiocTy — runepbona. Ipn
ke > 0 rpadmr pacronoykeH B nepnoit # TperbeH KOODAHHATHBIX “eT-
seprax, opu &k < 0 — Bo BrOpoH M YeTBEPTON KOOPHHMHATHBLIX YETBEPTAX.

38. Ofnpereio onpeaenesas hyHruMn g = x' ABRJAETCH MHONKECTBO
Beex AeficTERHTENBHEIX YHees. PyHRIEA ofpamaercs B Hyas npe x = 0,
a npa x # () npuERMaer nonokuTenkHbie sHAYenun. padus dpyarmun
y = x° — napaGosa, Dror rpadHrE TPOXOANT Yepes HAUATO KOOPAHHAT
H PACTIOIOMEH B NepBOil M BTOPOH KOODAWHATHHIX werseprax. OB cum-
MeTpPHYEH OTHOCHTeNbBHO OCH Y.

39, O6aacTeio onpefederns QVHEROIAH Y = 2+ aangercs muomecTno
BCEX JIeHCTBHTENBHEBIX waHcen, Pysxmus obpaniaerca B HYNS npn
x =0, DIpHHUMAET OTPHIATENLHEIE 3HAYeRUH, ecan x < 0, u nDomao-
WUTENBELe 3HAYMeHHA, ecan x > 0. Ipadux Gysxuum y = x° OpoXoguT
Hepes HAYAND KOOPAHHAT H PACITOMOHCH B nepsofi B TpeThell KOOpIHHAT:
HEIX gerBepTAX. OH CHMMeTPHYeH OTHOCHTEIRHO HAYAJA KOODAHHAT.

40. O6nacTs onpegenenns GyHRIAY Yy = Jx — muomecTso Beex He-
oTpanaTensakix yncen. Oyaxknns ofpamaerca B ayns upn x = 0, npu
x > 0 QyHELHS OPHHAMAST TOMOMHUTONLELEe 3gavenns, Dpadnr dyar-
oUW § = X pacnofoieHd B DepBOH KOODAMHATHONR 4HeTHEPTH, OH Ope-
craBaser coboil BeTEs napadosibi.

Ceepenna w3 kypca anrebpsl 7—8 knaccos
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AeAcTBUTENbHbIE YUCNA.
MpubnuxéHHbie BblYMCNEHWUS

41, lensie u apofHbe YHCAA COCTABIAIOT MHOMECTEO PAIHOHAIH-
HbiX 4Hcen, Beaxoe DANHOHANEHOE YHCA0 MOMHO NPEACTABHTE B BHMAC

I
npobn o+ TIE m — Henoe YHCIO, & N — HATYPAABHOE.

Kaxpoe panuoranbHOe YHCN0 MOMeT OLITH NPEACTABIEHO B BHIAR
beckoneunoil gecaTHuHol nepHoamgeckolt npobu. Kamngas Geckomeunasn
fecATUYIHAR NepHOAWYecKaH Npobk NpefcTABNAET HEKOTOPOE DAIHO-
HAJBHOR YHCIO. _

Hoaomurensame GeckoHewEble ZecATAYEBIE APO0H, NPOTHBOIOIOM-
Hble WM YHMCAA H YHCAO HYIE 00pPA3YVIOT MHOMECTHO AeHCTBHTEONLHEEIX
qHCcel,

Hueno, Koropoe MOMHEO NPEACTABHTL B BHAe DecRoHeyHoH jecs-
THIHOH HEOEpHOJANYecKod npobM, HASKIBAKT MDPPAIHOHANEEEIM THCJIOM.

KaxpoMy geficTBHTEIBHOMY YHCAY COOTBETCTEBYET TOYKA HA KOODIM-
HATHOH NPAMOH, W KAaMKI0H ToOUKe KOODIMHATHON NpaAMO#ll COOTRET-
CTBYET HEKOTOpOe AeiiCTEHTEARHOE YHCIO,

42, CTag apTHMM BHIOM YHCJA (0 HAJLIBAIOT €ro Sanuch B BHAE
a-10", rae 1 < a < 10 # n — penoe IUCNO, IHCAO N HASLIBAIOT TOPHI-
koM gucna. Hampumep, 73 000 = 7,3+ 10%; 0,0026 = 2,6 - 1075,

43. AbcomoTHOH TOrPeIIHOCTHI0 UPHOIMIKEHHOTO 3HAYEHWSA dHEJA

HASBLIBAETCA MOAYIbL PASHOCTH TOYMHONO M TPHOMMAKEHHOTO IHAYEHHI.
Hanpumep, abcofioTHAR DOTPeINHOCTh NpabnumeénHoro smavenms 0,3
1

4HCA8 7 paBHa
S T N SO
IE 0,3‘=§ =

Eesn aGeomorHas NorpemnocTs IpROIIGKERHONO JHATEHAA He IPeRoc-
XOOHT HEKOTOPOro uucena fi, 170 910 3HAYEHHEE HAILIBAIT NPHOIHIREHHEIM
aRaveHneM ¢ TosHOCTHID A0 A, Hampumep, 1,41 ssasercs nprbGianmen-
HLEIM aHauermeMm 2 ¢ roudocrsio go 0,01,

Ecnm u@eno X paBHO @ ¢ TOMHOOTHIO g0 A, To mumyr: x =at h.
[pu srom wncno h obwrauao HGepyT ¢ oRHEON MAH ABYMA SHAYAIIMME Iud-
pamu. Hanpusep, ¥3 = 1,73 + 0,01,

44. OrHocuTeabHOE NOrPEeIIHOCTLI) NPpUOIMKEHHOr0 JHAYEHHS Ha-
aplBAeTCR OTHOWeHHe abcomoTHOR NOorpemHEocTH K MoAyno apubmym-
HOHHOPD AHAYeHMS,

OrHOCHTENEHYI0 NOTPeIIHOCTE OGRIMHO BLEIDANCAIOT B HDOIOHTAN.
Hanpumep, ops oxpyriaensn apobmn 25,4 10 eawnnm nonydqaercs npa-
Baumcennoe sHaverwe 25, Ero orHOCHTENLEAR NOPPeNIHOCT: DABHEA

[264 - 25| 04

s — = 35 = 0,016 = 1,6%.

Coefennn w2 kypca anrebpel 7—8 xnaccos




InemMeHTbl CTAaTUCTUKW

45, IIpy sEaTHIe AAHHBIX HCNOABIVIOTCH DASNHIHLIE CTATHCTHYIEC-
KHE¢ XADAKTEePHCTHEH: cpejHee sprmMeTHYeCKoe, MOAA, MeJHaHA, Cpeq-
Hee MApMOEEYeCcHOs.

Cpepamam apadMeTHuecKaM pAAa 9HCEN HAZEBAETCH HACTHOE OT Je-
JIEHHA CYMMbLI 3THX YHCE] HAa YHOMO CAATAEMEIX.

Hanpumep, cpefEee apH(MeTHUECKOe DANA HHCEN

B 26, 29, 31, 43, 57, 63

26+20+31+43+57468 _ 249 _ 4,

6 6

Monolt paga HasLIB&ETCH YHCID, KOTOPOE BCTpedMaeTeH B PALY 2a-
me JApYrmx.
Hanpumep, Mogoll paga qHcen
26, 18, 43, 16, 18, 21, 18, 17
ABIHETCH 4hcao 18.
Pan momer uMers Oonee ogHoll MOIEL, 4 MOXKET He HMeTh MOh
COBCeM.
Hanpumep, pAL 9HCEn
34, 38, 41, 19, 41, 38, 35, 21
uMeeT gee Moas: 38 1 41, a pag uwcen
19, 27, 29, 35, 37, 41, 43, 49

HE HMEET MOJIEL.

Meauanoil ynopsgouesEHOTO pANA YHCEN © HEHETHHIM YHCIOM TiIe-
HOB HASHIBAETOH YHCI0, SATHCAHHOE NOCEpPeIHHE ITOrD Dsija, a Megus-
HOll yOOpafoYeHHOro DAJA YHCeN ¢ 4ETHLIM YHCIOM Y/ISHOB Ha3bIBAST-
cfl cpenHee apudMeTHYecKoe ABYX HHCEN, JATHCAHHEIX OOCepejHHe
aToro paua.

Hanpumep, MejMaHa pPATa 9Hcen

17, 21, 27, 29, 32, 37, 41
pasaa 29, a MenHasa pAILA THCEN
28, 43, 54, b6, 58, 62

pasHAa H5.
Mennanoli DpPpOMSBONBHOTD pPHEAA YHCET HAIRBASTCH MeIHAHA COOT-
BETCTBYHOOIETD VIODANOUEHHOrD pPHAIA.
PasmMaxom pHA8 9HCe] HASHBASTCH DPAJHOCTE MeKIY HanbOZLIIMM H
HAEMMEeHEIIHNM H3 8THX THCETN.
Haopramep, pasMax pATAE THCEN
173, 117, 286, 299, 105, 304, 318

paser passoctH 318 — 105, 1. e. pasen 213.

Ceenennn 1a kypia anrebpbl 7—8 Knaccoe
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Cpegruym rapMOHHSECKHM DA NOJOKATENLHBIX THCEN Gy, Gy ..,
@, HA3EIBAETCH YHOAO ., KOTOPOE BEIMHCASEeTeA 1o dopMmyse

n

b S W ——

oy iy

46. Ben nayuaeMas COBOKYITHOCTH AAHHLIX HASRIBAETCA TeHepPAbHOMN
COBORYNHOCTHIO. B caywasx, Korjga cJoMHO HIH Aa3e HeBOZMOMIHO
OPOBECTH COMONIHOe HCCAedOBAHNE PMeHEPANbHON COBOKYIHOCTH, COCTAB-
asercs BeIOOPOYHAR COBORYUHOCTE (BROOpPKA), KOTOpAs IogBepraercs
HeenegopaEuo. Ilpn sroMm BLIDOpKA JOMMHA OHITE pPelpesenTATHBHON
(mpeacraswTemsHON), 1. €. focTaTOMHON Do OBBEMY W OTpAMAWIMEH Ka-
paxTepHbie ocoDEHHOCTH MecaeAyeMoll reHepPAJBHON COBOKVIIHOCTH.

47, [Ina ofofuienns # CHCTEMATHIAINY JAHHBIX, NOJYYEHHBIX B pe-
BYALTATE WCCAGLOBAHNA, MHOIAA MX [0 RAKOMY-Jaub0 OpHasary paabn-
BAIOT HA MPYNILI @ Pe3yibTaThl FPYIOMPOBKH OPeICTABINIOT B BHIe
TAGIHIL YACTOT HIH OTHOCHTEILHBIX YACTOT.

Eenu » paay umcen mMeercs GOALIIOE HHCAO ZAHALIX H OJAHHAKO-
BEIE JMOHHLIE BCTPEHAIOTCA PegKo, TO A AHANNGA JaHHEIX ofpaasyior
HHTEPBANBEEIN DA, VKASBIBAA A KaMAOTO HHTEPBAJA COOTBETCTBYIO-
IMY0 HACTOTY HJH OTHOCHTRALHYIO YACTOTY.

48, [lna BATAANHONO NPEACTABJEHHS AAHHBLIX, NONYYEHHBIX B pe-
3yALTATE CTATHCTHYECKOTO HMCCASfOBAHHA, HMCOOILAYIOT cronDUaThe M
KPVIOBLIe AHATPAMMEL, OOJHIMOHL ¥ MHCTOrPAMMEL.

op?
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Araxamgons H. X. Maremarnza., Paitonnnle oaMMnouEans. 6—
11 maacem/ H. X. Araxamos, 0. K. [Hoammerufi. — M.: IIpo-
ceemenme, 2010,
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NPEAMETHbIN YKA3ATEJb

Aprymenr b
Acummrora 60

Bepoatuoers coburraa 203
Bepmues napabonw 36

Mpathux ypapHenns ¢ IEYMA me-
pemenammn 109

— thyarona 6

JucEpHMEHART KRATMPATHOTO
rpéxunena 23

JHAMCHATENAL FEOMETPHYLCKOM
uporpeccun 161

KpagpaTukil Tpexwiecs 22
KombHHEATODHOS TIPABHIAO VMHO-
senna 184

Kopess keBagpaTHOTO TpExdie-
as 23

— n-#t crenenu 54

— — — appaijpmerngeckni 56

MeToa maTepnanos 94
— MATEMATHYECKON HMHAVK-
mun 173

OGaacts sravennit diymxunn 6
— onpejenesHna hyaxnan 6
OrHOCHTeNREAS YACTOTA CayHaii-
moro cobwiTins 199

Hepecraposxn 187
MocaenosaTensaocTs 144
[Mporpeccna apapmernueckan 148
— reomerpaueckas 161
IIpoMexyTKE 3HAKONOCTORHOT-
Ba 156

Paasmemennn 191

Pansocth apHdmMernueckoil npo-
rpecenn 148

Pexyppeurnas dopmyna 146

MpeaMerHuin yrasarens

Coburrua pocrosepusie 206

— HeroaMomEeRE 207

— HegaBHCcHMEIe 212

— gHecoBMecTHEIe 211

— paBHOBOZMO:KHLIe 203

— caoyuadaEne 198

Coveranua 194
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— — ¢ HECHOJEKHMHA nepeneH-
muman 109

VMpasgeune oxpyxnocrn 109
VYpasseans OuxksafpaTHbie T8
— poasparHbie 101

— apobable panmoHanLakle B2
— peasie 76

thapsryaa n-ro unens apHdgMeT-

weckod mporpecenn 149

— — — TeoMeTpHuecKod npo-

rpeceun 162

— CYMMBI NepBBIX A YIEHOB

apatpuﬂnmunﬁ nporpeccun 165
— — — — TEOMETPHYecKON

aporpeceun 168

Pyuxuna sospacrampmas 15

— napobuo-nuaeiinan 60

— gBagpatTuusas 31

— CTenNeHHAS € HATYPAIBHBIM

noxasaresem 49

— yhmsammas 15

Yucexa Pudonayan 146

Jrcnonenta 163



OTBETDI

lmnasa 1

4.24. 7. a) x = —2; 6) x = —14; B) e cymecTryer. 8. a) —2; 6) 8; 8) 13.
9. a), 6), 3) x — mobGoe yHeno; B) xF 5 1) xF -1 uw x+ 4; e) x = b.

11. ) x — moBoe wucno; 6) x# ~1; B) x> 9. 12 h =2t a) = b1

6) 160 c. 13. a) 36 xm; 6) = 490 m/c. 14. ) (—=9; —~1] U [1; +o); 1) (—=2; 0,5].
18. a) [1; T1; 6) [-7; 14]. 20. (—o0; -+20); [0; 1). 21. P(x) = 2x + 20, rae

10 < x< 40; (40; 100]. 29. a) g-, 6) 5. 30. 1) +42: e) 0; —{E. 31. 8) -0,5;
30 1; 1%. 40, a) 15; 6) 6 =» 3%—; B) —2; r) Bynelt "er. 41. a) Humeer,

.r=33v;-; 6) umeer, x =0 u x = 2; B) umeer, x = 6. 42, a) [-6; —-H) U

U(=56;+), y=0xnopm x=3; 6) (—o; 1) U [1;1%] y=ﬂ]1'pn'x=—ﬁ:]1_

mx=0, 45.a)TIpn a> 2; 6) npn a< 2; 8) npu a = 2. 51.a) Boa-
pacraomas; 6) y6mBamomasn; 8) pospacrawomas. 52.a) 0; 6; 8) +J5;
B) 0; —8,5; 1) ®wopre#F Ber. H6.a) 0; 7; 6) 2,5: B) —2;: 0; 2; ) —

59. 8) ~3; 2; 6) 3; 5: 8) —20; 5; 1) —4; A) Kopaeii mer; e) 05 5. 60. a) —1;
3 88 3)1-5; 1+5; r) -1; 1. 63.1; 4. 68.Ilpu x = 1;
HANMeHbIMe: aHavenue pasmo 4. 69.Ipn x = —-3; HanMersmee
spavenne pasHo 1. 71.145 m. 72.a) Ipr x = 2; 6) npu x > 2;

B) upan x< 2, 73.a) 0,018 m; 6) 0,018 m. 74. a) -2-2~; =2: §) -2

27c. T6.8) glx+1(x+2; m) - D - 15) =1 - »(y - 15);

x) 20x -1z~ 3= (x - 1)(2x -3). 77. &) 2(x- 1] 6) ~(3x - 20%
B) (d4a + 3)%; 1) (0,5m — 2)". 78.6) ~(m — 2)(m - 8) = (2 — m)(m - 3);
8) 32— 3J(x+2)=@x-1)(x+2; 1) 6[x-2|x-%)=@x-2)2x-3)

81. Hensssn. 82. Hanpumep, x* + 3x + 2. 83.a) 3: ; 6) 2':3”:
d+b 2y +1, 1

8) - o3 1) =g &) 5i ) —245+ 85.8)-0,3; —0,93; ~0,993; 6) 3;

1?; g. B7.a) -1; 23; 6) 2; 25. 87. a) lla; 6) ma; B) wer. 98.(-3; -9)

(1; =1). 99. Umewr; (1000; 10 000). 100.Tlpn k= -4 u k=4,

OreeTe
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1

104. 8) —— TR 4_2, B) i?__?il' 114. a) - E’ 2, 6) mvmeil Her: B) EyIel Her.

115. llpm a < 0. 117. a) Kopreit mer; 6) 0; 2,8. 118, a) (—==; 2,9);
6) [0.25; +22); B) [-1,8; +20); 1) (—o0; n,z;. 129, b = -1. 130. [Ipu n = 5;

(-1; 18). 132. 221 133.a) 1 - J5; 1 +J5; 6) -2 24, 134. 100 ra.

i
185. 8 seammn. 156. a) 22 =1 6)— 2% . 180. ) 1.5: o) 1,5. 181.6) 11;

P#-1" 7 b5 457
r) —3. 168, 1) 0; e) 10. 171, 8) 12; 1) —64. 172, ) 48; r) —5H4. 178. a) 1;

6)-2. 178.22—% 180.a)x=3, y=-2; G x=-2, y=-3
182. a) x = 2, y=1; 6) x = -3, y = -1. 185. 1 u 3. 186. (4; 13),
(14; 3). 187. (-7; 9), (-=1; 18), (1; 1), (7: 7). 189. a) 0; 4; 6) 1; 3;
B) KopHef#t Her. 200. a) (—o0; —6) VU (—6; 0) U (0; +°c); 6) [4; +o=)
B) (—20; —1) U (~1; 0) U (0; +00). 201.y = 10x, rpe 0 < x< T; [0; 70].
202. y = 1,6x, rne 0 < x = 4; [0; 6]. 203. I'padmik He mepeceKaeT och X,
a ock y nepecexaer B Toure (0; 1). Or pacnonoxen B [ »n Il xoopaunaTHEx
20t,ecin 0 < t < 8,
yeraepTax. 204. | = {60, ecom 3 < { < 5, 209. a) 4; 6) 1.
1-121 + 120, ecin 5 = + < 10,

210,y =x*+ 5, y=—a" -4, y=+x + 1, y = x' + »* + 6. 214. a) -6; 2;

6y 222,y 428, 1y 82T 916, Tipw p = -1,5: -2. 218 4% + x — 2.
219. a = 1, p = 4w a = 4, p = 1. 222, a) 35; 6) 12, 223, Tpu

=b-20.225.-1:{1.:-mu—1n3 rmn—lﬁ—ﬂ,mm—ln—l

ﬂs.x*’-+ax+1.221'.a}2f“"‘+'f’,m 1. 208, o) A2 Y. ) I,

B) 2* — Bx; 1) x;E:n] L_:: e) 3: 229 a) llpu a = —0,28; 6) opn
a = 3; n]IrpHaﬂ--z;r}npnantlﬂﬂl 238. a) Ilpu ¢ > 13; 6) upn
¢e>8, 239 Tpu b = -12, ¢ = 24. 240. IIpn a = 2, 241, IIpu a > D
He<0:oppa<0uwe =0 242 Tlpn a = —6 u b = 26. 257. n) 3;

r) 3,5; n) -0,6; e) 3—12_;. 259. r) IIpn a?lgi e) mpu b = 1,5.

T'nasa 11

266.a) —2; 6) -0,2; 0,2; 8) —-3,5; 2; r) —0,6; 0,56. 267. a) 0; 5,5; 6) =73
8) 1‘- r) —61: 5. 270. 6 cm. 271, 17 1 12 s —12 1 —17. 272. a) —6;

6: 6) 0; 8) 0; 1,5; 2; r) —0,2; 0; 0,5; n) 3,3,2 e) —4: 0; 1; 4

m)-—lla} ~1; 0; 1; 3. 274. a) -3 — 15; —1; -3 + /15. Yrasanne,
IIpexcrasere Tx° B BHIe 2+ 6x% B) -2,5 - J1,25; -2,5 + 1,25; 1.

OTeeTh
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275. (1: 0), (2; 0), (3; 0) u (0; ~6). ¥ xasanue. Mpexcrassre —6x° B
suae —x° — 5x*, 276. a] —2: 2; 6) —1: 1; 3; 8) —-3; 2; r) -1,5; 1;

—l—‘!ql'ﬁ; -1 :Jﬂ a) —2: —1; 1; 2; 6) 2; 8) —4; 3. 278.a) -3; 3;

ﬁ}—-..f_q,r —2; 2: ) kopaeli geT; 1) — 2,2,—. 1) .(J;. J—'\!r,
e) _E; "2" 279. a) —3; 3; —4; 4; 6) Kopueii Her; B) —,f_; J2 ) —3; B;
) —.g: \E: -2: 2: e) kopreit Her. 280. a) (—2; 0), (2; 0), (=1: 0), (1; 0)
m (0; 4% 6) (—v2: 0), (v2; 0) 1 (0; —10); 8) (—V10; 0), (+/10; 0) = (0; 100);
£) (0: 0). 282. 5) Kopreit nm:m--Jl-: \/%: —2: 2. 283.a)—1; 1; —5:45:6) 13
~43; /3. 284.a) 1: 6) -2; 1; 2. 286. 1) (-2; B,6); O) (-2,5; +=).
287.3a 66 u w 55 u. 288.a) 0; —3; 6) 0; B) 0. 289.a) —0,4; J0,4;
6) 4. 290. a) 10; 6) 0. 291.2) —1; T; 6) 2 B2: B) 4. 292.a) 1,5; 6) ~0.5.
203. ) 8,2; 13; 6) —6,6; 3. 204. a) 3,2; 8 6) —12; 2. 205. a) (~1; -9),
(-8; ~3), (3; 3). 296.2) —L,4; —0,5; 0.5: 0) —33 53 2. 207a) —1; 3; 6) ~4; 3;
8) —2: 4. 298.a) 1; 2.8; 6: 6) 2; 5; T + 42: 7— 442. 300:1}-—'2'

_1;'4"'_. ‘1:“"_ Y xasanne Bseinre HOBYIO [Iepﬂﬂﬂmynx—%;
-3 " "
o) %7 3 A:EJ_ - I-J_ - 301. a) 154?5} ::11;-303. 24 nua u 12 amei,

304. a) (—8; 6); 6) (- m 1,8) U (2; +0e); B) (—oo; =3) U (b; +o9); r) (1; 1,2);
a) x # 1,5; &) pemanﬂﬁ ger: ) (0; 0,9); 3) (—o0; 0) U (8,56; +o0),

305. a) (—o0; —2,5] U [1; +00); 6) [-2; 8] 8) (~oo; —v/5] U [/5; +ea).
306. a) (—00; ~T) U (0,53 +99% 6) x = 35 5) | 3 125 1) (005 ~4,5] U [2; +oo);
a) (—oo; 0) U [ri: +°°]; e) (—o0; -2J2)u {EJE; +oe), 307. a) Ilpa x < -1,
w x> —1; 6) ops x # —g. 308.2) (4 4); 6) (~20; V3] U [VB; +oo);
8) (—oo; —3) U (3; +20); 1) [—m: -%J U [0; +0a); a) [-:3: ﬂ]: e) (-oo; 0) U
U (7: +00). 309. a) [-10; 10]; 6) (—00; ~2vB) U (24/6; +00); B) [-4; O;
£y ~o0s ~ 2 U (5 400 ) 20 (003 0) U (0, +09); €) (295 ~0,5) U (0; +20),

OraeTtl
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310.a) Ilpu b < —6 u b > 6; 6) upn b < —15 u b > /15, 311. a) lipr

-12 <t<12; 0) upr -3 < t<3. 312. a) (-T: -i]; 6) [-m.:l%]ul

)58

2
U [15' +m]. B) x — mwoboe umesno; 1) (-m; o] 35

313. a) (—o0; —1) U (4,5; +o¢); B) x # -} 314. a) [0; 4); 6) Bee umena,
kpome 3. 318. He npesocxogur 5 em. 319. Borsme 4 eca. 320.a) (—2; 3):
0) (4; 6); B) (—12; -2) U (8; 10); r) [—1; %]. a) [1; 8); e) pemernit Her.
321.a) 2, 3, 4, 5; 6) 2, 3, 4. 323.a) -5; 5; 6) —vB; —v3: V3: V6.
324. 7 xr. 325.a) (-o0; —8) U (5; +0); 6) (-10; 14); B) (—°o; —8,5] U
U [8,6; +o2); r) [——%: —%]. 326. a) (—25; 30); 6) (—o0; —6) U (6; +o0);

B) [%; %]: r) (-oc; -6,3] U [-0,1; +00), 327.a) (2; 5) U (12; +o0);

6) (—o0; =7) U (=13 4); B) (—29; =5) U (=1; 0) U (8; +o0). 328. a) (-48; 37) U
U (42; +oc); 6) (—o=; -0,7) U (2,8; 9,2). 329, a) (-o0; —O) U (2; 15);

6) (—=6; 0) U (5; +29); m) (1; 4) U (8; 16). 330. 6) [-%: -%]: B) (—12; 3);

r)[~6; 1|, 331.a) (~o0; 18) U (19; +20); 6) (~o0; ~0,9) U (3,2; +0);

5}35_3: 8,6]; r)[0,3; 8]. 332.a)[-8;5]; 6)[-12; 1] U [9; +0),
. 8) (=20; —2,5] U1T; +oc); 6) [-9; 0] U [4; +o0), 334, a) (—6; 5);
6) (—=9; —3,8) U (1,4; +99); B) (—o0; 0) U (1,6; +0); 1) (=o0; 0,3) U (4; +=0),

335. a) (-7; 21); 6) (—o=; —4,7) U (7,2; +o0); B) (—o0; —8) U [—%: +ﬂ-c=];

r) (0; 3). 336.a) (—o°; 1] U (3; +09); 6) [-6; 5): 8) (0; 2] 1) (=05 1)
u !1.5; +00), 837. a) (-16; =4); 6) (—00; 2) U (2,5; +20); B) (—oo; 0) U
U (0,5; +22); 1) (—4; —1,2). 338.a) (—4; 0); 6) (~0e; —1) U (0; +oo);
8) (1; 2); r) (=o0; —-2) U [1,5; +2°). 83D.a)y = —4x; 6) y = 1,6x + 4.

340.2 1w 3 1. M.E}E:I—ﬁ:l+ J2; 6) —3; -2; 1; 2. 343.n) —3:; 2:
6) —1; 1 - V2: 1+ 2. 844, (=8; 0), (-2; 0), (1; 0) u (0; —6). 345. a = 5;
(—4: 0), (2: 0), (3: 0). 346.4a) —1; 1: 6) —1: 1. 847.a) —10; —4; 2.
Vrasanue. Henmomsayitre nomcraHoBky y = (x + 4)% 6) 2; 4;
3 \77:3+77. 348.2) 4; 6) -2. 350. 1, 2. 2:5. 852.2) 0; -1; 1
6) 0; —2; 2; B) 0; —8; 8; r) 0; —2+/6; 2J5. 353. a) 0; —5; 5; 6) 0; —/6: V6.
354.2) 1; 2; 6) -1: —3 1: B) -2 0,8 5; r) ~1; £: 6. 355.a) —1.

—3+q"'3_3 —H—Jﬁ

Vrasanne. [Ipencrasere 22" 3 Bune x° + 2% 6) —1; —5— —
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358, 8) -3 — /6; 3 + /B; 83— IT; -3+ JiT: 6)-2; 4; 1 - B; 1 ++5;
B) wopHed mer; r) —4: 0; 1) —1 —Jﬁ; =1+ q'rﬁ; e) —4; H; =) —4.6; 1;
'T‘;’r“_ﬁ; = *;'Eg'. 359.8) 1; 6) -1; —V3; V3. 360.a) —3; 6) -1; 2.
364.1a) -3; 3; 6)-1; 1. 365.-5,6; 4. 366.a) -T; 15; 6) ~25; 5.

11 - /67 11+ 467
'8

367.a) 3; 10; 6) —25; 4. 368, 4. 369.a) -1; —5
= 41V 370.4) 15 6) 2; 2L. 371.2) -1 1; 6) 0. 372.0) L4; 3;
6) 3; 9. 373.2) 1; 6) 3; 3. 374. 2; 3. 375. a) 2,5 — 1/5,25; —2,5 + /5,25;

2,5 — J5,25; 2,5 + \5,25; 6) -2 — /5; ~2 +/5; 2 - B; 2+ 5; -1; 1.

376.6) [-9; 1] B) (—29; —-2) U [%, +°°)i r) (=223 =1,75] U [1,56; +80);

: B) -1

o) x — nwboe 4Hcin; e) x & %. 378, a) (—4; 4); 8) x = -2, 379.1lpn

d<a<-2m-2<a<6. 380 Tpub<2- 10 nb>2+ 10. 381, ) Iipar
¢ > 386; 6) mpu ¢ > —20. 382, a) [Ipa 0 < k < 42,25; 6) npn k= 42,25

m k< 0; p) opa k> 42,25, 383. [-3; 1]. 384. a) (T; +2a); 0) [~':¢: &%];
8) (—oo; —3): ) (4: 5). 385.a) (~1: 2); 6) (1; 4). 386. a) (—0; -1,2) U
U (4; 6); 6) (%—. -;-.] U (%; +D¢J: B) (—2<; —1,6) U (-0,6; 1,2); r) (—20: -1,8) U
U (1,7; 1,9). 387.a) —4: 1%; 2:6)(—oc; 4) U [1%; 2]; n][—-l; 1%] U (2 +oe).

388. a) (—o0; 2) U (T; +=); 6)(7,3; 9,8); B)(—-0,8; 4) U (20; +o0);
r) (—o0; ~0,3] U [5; 17]. 389. a) (-17; —4) U (4; +o¢); §) (—=0; —11) U

U [%; 11]: B) (=203 =5) U (0; 5); r) (=0,1; 0) U (0,1; +oe); m) (—=0; —3) U
U (—1; 1) U (3; +20); e) (—6; 0) U (6; 15). 390. a) (-2; 6); ©) (-°9; 0) U
U (45 +20); 8) (—22; 1) U (1; 24); 1) (—=9; ~T) U (21; +o0). 391. a) [—m: -;’;) U

L [%: +MJ;ﬁ] (~m: -I—EJ U (4; +20), 392, a) Her; 6) mer. 393. a) (—=0; —4) U

U (8; +22): 6) (—16; 11); B) [-1; 3); r) (—o9; 4) U [6; +29); ;) (—1: 2
e) (—29; —1,5) U [0,2; +=5). 394. a) (—4; 18); B6) (-20; —2) U (0; +2¢);

B) [—m: —%] u E +m]; r) [-12,4; —8).
OTRETHI
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I'nana IIT

404.28) x* + ' = 9; 6) x* + y® = 25; ) ¥ + ¥ = 64. 405.0) (x — 2 +
+ (y + 5)" = 25; 6) (x ~ 2)" + (y + 5)° = 169; 8) (x — 2)* + (y + 5)* = 2.
408. TIpn m > 0. 409, a) Tlpn r = 7; 6) upu r= 5. 411. a) (-2; -1),
(=1:-2), (1;2), (2:1); 6)(-2;-1), (-2:1), (2;-1), (2:1).
412. a) [-0,24; Of; 6) (—o=; —13) U (13; +=); r) (—2;: 12); 1) y — moboe
ancao. 413. a) (5; 2); 6) (—0,75; —4,25). 414. a) (9; —7,5); 6) (30; —25).
425.TIpn b =3, 426.1Ipa a > 0. 428. 16 u 18 wm/u. 429, a) (5; 2),
(2; =1} 6) (—4; -5), (6; 5): B) (1; -5), (4; —2); 1) (4: 5), (13; —4).
430.a) (10; -T), (-3; 6); 6) (-1; 0), (-2; —-1); =) (—3; 5), (2; 10);
r) (2; 2), (1; 3). 431. a) (2; 1), (1; —2); 6) (1.5; 1), (1; 1,5); 8) (—1; 0),

(0; —1); 1) [5%-: 3:';}- 432. a) (10; -2), (-2: 10): 6) (2; 1,2), (-1,2; -2);

B) (3; -1); ) (-1; -2), (=2; -1). 433.-al[~%;%}. (1; 4);

ﬁ}[%; —:‘,EJ (25: %J: B) (—32; —18). (-10; 4); 1) (-1; 2), [12;—);

d
7
n) (B; 6), (—8; —-6); e)(4: 0), (12; 16). 434.a) (—3; 1), (5,5; 0,7);
6) (3: —5), (5,5; 5); B) (—6; —9), (3; 4,5); r) (1,5; -2,5), (2,5; —1,5):
J3

) (0; 2,5), (=2; 1,5); e) (~3; —1), [1 E 11—'*"'1] 435.8) %, - 23, , ~-¥,
33 _ B

11"’ g
s =32y =32 6) u,=-35, v, =25 u,=3,5 v,=-25.
m‘ E] :1 =_5' yt =4; IE =“2%|‘ yﬂ =T-:1;; E]P] - Ei tl = 2; p2=_5|
ty=—1%. 437, a) (~14; ~13), (12; 13); 6) (-2; ~13), (4; ~7). 438. a) (~2; -3),
(25 3); 6) (2; 1), (2; 5), (3; 1), (3; 5). 439. (-2; 0), (4; 6). 440. a) (0; —4),
(4; 0); 6) (1; 2), [—1—;; 3%} 441. a) (-3; -2), (3; 1); 6) (3: —5), (5; —8).
442, EJII =—2 by = 1; Xy = 2, Yo e Ej iy = —32, by = 3; iy = —3,
vy, = 3,0. 443. a) (15; 10), (2; —-3); 6) (12; -6), (2; 4); B) [——;: 2);

(%;—%): r) [—1; —1%]. (6: 2). 444.a) (2%; 1%} (63 4); ©) (—2; 0),

(1,8; 11,4), 445. (3; —1). 447. a) (~6; V6), (V6: —J6): 6) (—5; ~4), (5; 4).
448, a) (—4: —1), (—4; 1), (4; -1), (4; 1); &) (—6; -5), (—6; 5), (6; —5),
(6; 8); B) (—=T; —9), (8; 6). 449. a) (0; 6); 6) (—4; 0). 450. Ipw k=2
w npr k=-2. 4581. (b,4; 10,8). 453.a) [3%; +WJ: 6) [—E‘ﬂ: %]
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454. a) (—14; 12); §) [-%; %). B) (—o2; —14) U (1,55 +22); r) (—25; 1,2).

455. 5 1 7. 45&3H—4HJ1H4H—3 457.6 n B cm. 458. 24 u 10 cwm.
459. 60 u 40 m. 460. 210 cm®. 461. 4,8 u 3,6 w¥m/u. 462.0,16 u
0,12 m/e. 463.6 = 5 om, 464.8 1 6 cm. 465.5 n 12 cm. 466.60 u
84 u, 467.8 »m 12 wuw. 468. 5000 p.; 8% romoeBmx. 469. 10 =m 6 =.
470.5 gm®. 471.1 1 1,2 kr. 472. 4 u 5 xm/q. 473.4 n 5 =m/u.
474. 60 u 40 xm/9. 475. 1,2 w 1,4 r/cn’. 476. 40 cv® onosa 1 60 cm®
menu. 477, 200 r; 20% . 479. a) (—1,5; 0,5); 6) (-0,T; 4,1), (1,2; -1,6).
480. a) (1: 1), (4: T); 6) (6: 8), (8: 6). 481.a) (0; 6); 6) (-o; —8] U
U [0; +20); B) [<2; 2L 1) (—o0; —/6) U (65 +90), 489, a) Touxa (3; 2);
) MHEOMECTRHO TOYEH, TpHHALMeRAHX napaboae y = (x — 2)* + 1, o rouex,
pactonomenunx Hke o6, 4980.a) (x - 2F + 4 <9 6) X +(y -4 > 4.
492, a) Muomecreom pemenull spnsercs obneanHenue neprpoll u
rpeteeil  HeTBEepPTER HOOPARHATHON OJA0CKOCTH, BRIKYAH OCH
woopauEar; G) MEOMecTBOM pemeHnil smisercs oibeNHHeHNE BTOPOR H
HeTBEPTOI YeTBEPTed KOOPAWHATHOH NAOCKOCTH, Kpome oceld

=1 = 0, =0,
woopauaaT. 494, % 495. (1; 3), (0; -2). 499. a) :3' g . {: < g

501.a) k=3, b<-1; 6) k+ 3, b — mioboe uncno; B) k=3, b=-1,

v =106x+ 8, N us=x,
502, a) ly <-1,6x+ 3, 6) {ﬁ : iz z fgl:.] 503. {y > -2 004.a) -T;
y =0 '

-6; 6) ~4; 12. 505.[5; 15]. 507. a) (—4; —2), (4; 2), (1.5+/6; —0,56),
(-1,546; 0,5646): 6) (-8; —1), (3: 1), (1: 3). 508. a) (-2; -2), (2: 2),

[h:ﬁﬁii‘-;"_ﬂ] [Iiﬁf 2*5] 6) (=5: —1), (5: 1). 509. a) (-2; -3),

(2; 8); 6) (0; 0), (~1; 0,4). 510. a) (0; 0), [% m) (1,5; 0,75); 6) (~9; 3),

(L L) (B B L st (-4 -8, s 8

6) (-2; 5), (2;-5), (-H;-2), (b;2). 512.a)(-2;-1), (2;1)
o) (—1,75; 2,25), (1,75; —2,25). 513. a) (—3; —4), (—4; =3), (3; 4), (4; 3);
6)(5:1), (1:;0). H514.a)(1;2), (2:1): O6)(-2;-3), (-38;-2),
(2 =JT: 2+ J7) (24 47: 2 = 7). 515. 8) (4; -1), (—4: 1), (0,5; —8),

(—0,b; B); 06) (2; —1), (—23 1), [ .-3].[-5—:3]. 518. a) x‘?—y2=25;

6) yt 4+ 2 -0 —13° + 36 =0; B) 2y + 2y —xy—62* -6y +6=
=0. 521.a)Mpr a=-2 u upu a = 6; 6) npu a =T; B) ups a = -2;

Oreetsl
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r) npy a=1- 243 u npa a=1+ ani 522. a) (-3; -2), (-3; 2),
(3; -2), (3;2); 6)(—3;-1), (-3; 1), (8:-1), (3;1). 526.a) IIpn

m =~v10 u npu m =+10; 6) mpu —10 < m < 10. 527.a) (5; -2), (—2:%):

6) (0; 1), (3; 5): 8)(6: -1), (3; 5); r)(6;2), (11;7) n) (4; 1);
e) (-1,25; 0,75), (—5; —3). 528. a) (4; 0), (0; —4); 6) (2; 3), (-2; -1}
B) (0; —=5), (5,5; 6); r) (5; —4), (~0,5; 1,5). 529, a) (-6; 2), (6; -2),
(-2; 6), (2;-6); ©6)(-10; -8), (-10;8), (10;-8), (10;8).

530. a) (0; -b), (1; —4); E}(%; 1], [——;r; —1]. 531. a) (—3; —4); 6) pemenni

mer. mm[% —%], (13 1) 6) (7423 V2), (<7425 42), (T42: —\2),

(-742: =\2);  ®) (3:4), (3;-4), (0;5); r)(JB1;-1), (—=B1;-1).
8433. a) (1,5; —-2), (10; 15); &) (70; —28), (4: 5): =) (6; 8), (8: 6);
r) (0,8; —1,2), (6; 4). 5386.a) (-4; =3), (-4; 2), (3;-3), (3; 2);

6) (3 — 34/2; 3+ 34/2), (3 + 342: 3 - 342), (2; 4), (45 2); ») (2; 3), (3; 2);
r) (-3; -2), (-1; —4), (4; 5), (6; 3). 53T.a = -2, b= 2 s a = —3, b = 6.
538. 18 m 12, 539. 60 u 20 uwnom 25 w 37,5, 540. 10 11 0 uan 26 w 24,
541.36. 542. 5 wm . 543. 5. 544.9 u 12 cm. 545.6 u. 546,12 u 8 u,
547.40 1 50 xm/4a. 548. 40 m 50 rm/u. 549. 6 w 4 wm/u. 5§53. a) Kpyr
¢ meHTpoM B Touke (2; 4) ® pagHycoM Jﬂ_ﬂ: i) MHOSKECTBO TOUEK KOOD-

JAHHEATHOH NEOCKOCTH, PDACOONOMEHALIX Beime napadoas y=—{x— 3)° + 5.
556. a) OfpenAHEeRHe JBYX NPAMBIX V0B, O0DAJOBAHHBIY IDAMBIMKE
x=1mw y=1 ®B copgepxamux Touru (2; 2) u (0:; 0). 559. a) 06~
eduHeHHe ABYX obaacreii 4 mw B, tie A — BepXHAA NoAVIIOCKOCTh
(y = 0), u3 KoTopoit mcrmoues moayxpyT (x° + ° < 1), B — monykpyr,
PACOONOMEHHBIT HHME OCH X.

Fnasa IV
566. a) 65; 6) 230; B) 5150. 567.a, = -20, a, = -18, a; = ~14, a,; = -8,

571. x = 3, y = 6. 572. a) +./1,5; 6) +/4,5. 578.a) [-T; 6]; 6) (—11; -4) U
U (1; +oc). 578. a) 4; 6) 3. 581, 28 m. 582, 60 xkm/u. 583, 7,6 m 15 oM.
584. a) 12; 6) 100. 585. a) 3; 6) —8,6. 586. a) 1,5; 6) 0,8. 589. a) ¢; = 21,
d=1,5; 6)e¢,=38, d=-2. 590. x, =100, d = 6,2. 591.a) [Ia;
6) ner. 592, a) Her; 6) na. 593. a) [Ilnf nepBhlXx TPHANATH 4YIeHOH;
6) AnA BeeX WIeHOB, HAYHHAA ¢ TPHADATH Depporo. 594. a,, — nepsslii

HONOMUTeNbERN wied, a,, = 0,5. 599. (2; —4), (-0,5; 3,5). 600.a) 0;
—8: 4: 6) 10. 602, a) 5; 6) 10 000; B) 31—2; r) 3. 605. a) 63; 6) 86,4.
606. 6) 5,, = 2700, 8,00 = 10 400, S, = (n+ 4)n. 607. 670,
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608. a) n(n + 1); 6) n*. 609.a) 11 325; 6) 7070; ») 11 400; r) 1197.
610. 1192, 611. 275. 312. 55. 613. 199,5. 614. 125 m. 6186. 15 panos;
465 mapos. 617.10. 618. 12, 619. a, = 0.8, 4 = 1,2. 620. a) Her:

6) za. 621. a}[—?-; 1], [—%—. —1], (1; %J [4; —3]; 6) (2; 5), (2 -5), (-2:5),

(—2: -5). 625. a}‘,.ﬁl 2. 8) =32 1) ~5z; A) 37?91{ 629. 157 on’

630. a) Sl‘ﬁ] 135 631. a) 3 mram -3; 6) 0,4 wom -0,4. 632. a) 1000; EI]3
ik —. 633. 8) 5w — 3 6) ~162; 1) ~0,001 wiw 0,001. 635.a = 1,

b= L. 636.96.643.3, 7, 11 wmx 12, T, 2. 644. 2, 5, 8. 646. (5,5; ~0,5).
647. a) (—22; —2] U [8,5; +=9); 6) (—<; 0) U (2,5; +=); B) (-2,5; 4].
649. 6) 1474; 1) -63. 650. ) —39 364; 6) 171. 653. a) 205,9; 6) 2527

654. a) 1343; 6) ~274,5. 655. ~364. 656. 2186. 657. 5. 659.a) 37; 6) 7.
660. a) (—o0; 0] U [1,5; +9); 6) (—o0; +2¢). 673. 8) @, = —34, a; = 26,5,
a;=—4; 6) a,=-10,5, ay=-6.5, a;=-2,5, a,=-0,5.

677.a) 20 — 24/3; &) 443 - 7. 678.a) 15; 6) 15. 679. a) la; 6) aa.
680. 2) 1; 6) —3. 683. a) —0,1; 6) 0. 684. a) 1053; 6) 553. 685. a) 5000;

@) —780. 687.a)a, = 6,8, S, = 55,2; 6) n = 20, a, = 60; B) a, = 0,5,
n=100 wm a, =0, n=101; r)d = <1, n = 30. 688. x, = -3.5, d = 0,5.
692.8) 11: 6) 3. 693.-75. 694.a)x * :6)x % . 695.a) 46,2; 6) —-45.5.
696. 1600. 697. a) 840; 6) —51,6. 699. Ila; x, = 1. T00. &) lla; 6) ner:

8) mer; 1) Her. 705. ) 1= 6) 1246, 710.a) x, = 27, x, = 3: 6) ¢ = 2,

n=4; u]n=ﬂ,x“=—-ﬁ1¢: 1'}x,=2-u"§, n==5, 7T1l.¢q=5, x, = 3.
712, 176.

Il'nama V

715. 10 sapuanton. 716. 12 cnocobos. 721, 36 naprrii, 722. 132 urpsi.
T723. 28 pyronoxarnii. 724, 552 dororpadpuu, 725. Xsarur. 726. 12 cno-
cofaMn. T27. 30 coocobGamu. T2B. 180 koeTiomon. 729, a) 1; 6) 1.

730. a) (—m; I%J: 6G) [&m; ,—H 732. 24 cnocobamn. T733. 5040 mapmpy-

ror. T34, 362 880 enocobamu. 735. 119 suipaxxenni. 736. 6 papuasTon.
737.a) 720; ©6) 600. 738.a) 6; 6) 6. T39.384. 740.a) 12; 6) 18.
742, 240 cnocobamu. T43. 6 nepecrarorok. T44. 4 838 400 cnocobamn.

745. 3 628 BOO coocobamm; 14 400 cnocobamn. 748, a) 15; 6) §!ﬁ=
Craetu
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B) 11'?22; r) 40; n) 31,5; e) 330. T49. a) 1320; 6) 182; 8) 15; r) 630;
) 35 e) 5. 750. a) ITeppoe npoussegenne Ooasme B 5 pas.

751.8) ~*2%; 6) —ab, 752.a)(-0; —0,4); 6)[3: 8] T754. 24 cno-
cobamm. TH5. 870 coocobamu, 756, 840 cnocobamu. 757. 11 880 coo-
coDaMH. Ta8. 30 240 cooeobamm. 759, 27 907 200 coocoGamu.
760. a) 30 cnocobamu; 6) 360 emocobamin; B) T20 cnocobamm.
761. 7 893 600 cnocobamu. 762. a) 120; §) 96. 763. 544 320 momepos.
764. a) 24; 6) 12. 765. a) (-2,25; 2,75): 6) [-1,4; —0,6]. 766.2) x = 1,

y=4; 6)x =15, y—1. T67.a) 28; 6) 220; n) 5. 768. 21 cuaco-

bom. T69. 56 cnocobamu. TT70. 210 enocobamu. T71. 2B npamux,
772. a) 210 coocobamu; 6) 252 conocofamu. T73. a) 55 coocobamu;
6) 165 coocobamm. T74. 4950 cnocoGamn. 775, 720 cnocobamm. T76. a) 120;
6) 24. T77. 12, 778. a) 10 cnocobamu; 6) 120 cuovobamu: 8) 45 cnoco-
bamm. 779. a) 1820 cnocobamn; ©) 43 680 cunocobamu. 780, 28 yua-
muxes. T81. 15 rypucros. 782, b. T84, a) (—2; 2,5); 6) (—o0; +00),
785.a) x; = -15, y, =—16; x, =16, y, = 156; 6) x; =4, y;, = -T; x, = §,

gy =1. 786.a)0,04; ©)229. 787.0,012. 788.3:. 794. Hemnas.
795. =77. 796.a) (—00; +00); [-42; +¢);  6) (-20; 0);  (0; +=2).

. 1
797. a) (-00; 0) U (0,8; +20); 6) [—%; u‘: B) (—m: —25] U (2,b; +ow),
1 1 1 28 1
788. 0,08. 799. a) & a) T 800.yz. 801 ETE BOZ. 18° B03. ¥ Angpes.

804. 1. 805. 3. 806.r. 810.0 < p(d) < 1, 0<pB)<1, 0<pC) <1,

1207

pD)=0. 811.08. 8id.a)s: 6) 5 B815.5. 816.5. 817.0,4.

B18. lepecexatores 8 Tougax (0; 0) = (8; 80). 819. a) —-8; 7; §) 8.

820.2) 5; 6) 35 5) 2. 821.4) 0,012; 6) 0,008; 5) 0,02, 822. .. 823. L.
1 aB. ] —

B24. 0,0012. B25. - 826. a) 7L 6) B 827. & 828. 0,95. 829, e 830. 35

Yuasanue. logeunrafiTe RepOATHOCTL TOTO, WTO JaHHOE ¢obRITHEe

He opouacinér. B31. 900 umcen. 834, 12 umncen. B35, a) 6 gmcen;
6) 12 gapcen. B837.a)n=58; 8)n=10; n)n=15. B4 a) n=6;
0) n = 5, 841, a) 276 enocobamn; 6) 552 enocobamu, B42, 63 sapranra.
¥uasagwe., Halinnre caauana, cxorbkumy coocobaMu AHTOH MOseT
OPHCAACHTE OJHOrO Apyra, AByx JApyseit m v. g, 843. 6 komasa.
B44. a) 3024 cnocobamu; 6) 504 cuocobamu. 845. 8 rTouek,
B46. 7 866 000 conocobos. Y kasaawe. HalinuTe cHavama, CEONBEHME
cnocobaME MOMKHEC BRIENHTH VUANIEXCHA WA KasOoro xiaccd, o Boc-
OONEIVITECh KOMONHATOPHEIM OTpasnaom vmuEomenns., 847, 9 vypacron.
B48. n) 495 cmocobamm; 6) T92 coocobamu. 849, 560 coocoba-

OTeeTH



mit. 850. a) 1 wmcnmo; 6) 3 umena; 8) 10 umcen. 851. a) 14 yncen;
6) 16 wmcen. 852.a) 5,8; 6) 8; ») 5. 853.6. 854.n = T wam n = 8.
855. ) 10: 6) 115 8) 19; r) 31. 856. &) 0,4 > 0,2; 6) 0,4 > 0,1. 857. a) =.
858. a) oy 6) 133 B) 5. 859. ) 53 ©) 1S 860.0,81. 861.. B62.;.
863. 1. 864.3%. 865.8) i 6) 13p7 B) 155+ 866.2) 555 6)
868. 2. 869.0,26. 870. 3. 871.0,00001. 872. a) 3 6) 751 B) 25 1) 73

1
3
1
b

873, lancw oanuaxosnl, 874. a) %; ) %.-

Yupamsenus a8 nostropenus xypea 7—8 rnaccos

875. a) —10: 6) -E: B) —34; r) —1%. B77. a) T800 p.; 6) cunaunack na 22% .
878. 16%. 879.a) 30%; 6)20%. B8B0.12,5%. B881.a) 8820 p.;
6) 10 920 p. 882.a) 10¥2; 6) 3v2; ) 8; ) 14. 883. 73 — 36./6.

886.a) ~2; ©) 1. 887.a) 482; 6) ~2627. 888, 46. 889, 18. 890. -32.
891. 425, 892. a) 380; 6) 5a5; ) 50; ) 252; ) 220. 893.a) §; < 107

6) joi > 10°. 894. a) 120; 6) 96. 895. 24*39&.11) 495; 6) 11 aan 897. 3360.
1
898. 1 1 899.a) % )L m) & 1 5. 900, . 901.8) 15 ) 35 ) 2

903. 1) 2; 6) 15,1; 8) -2; ) —1,5. 908. %) —: 3) oo M) oL

909.a) 4; 6) 3. 910.a)-L; ﬁ'.lﬂmyg: Nt VT
911. a) ﬁ"—‘uﬁ; }ﬁ, 8) a:‘ r) mnfz:ﬂn“ 912.0) 5
6y~ L0, 5y 2y e5e - 65, 918.0) 22 6 }“2:2: 2B g
r) 2. 914. 8) 7755 ©) :;”:2, B) 53 T }‘:',;.:3—“. A 1 }m

1&

915. a) 30; 6) 4,25. 917. a) 2x%% 6) = b;,, a} 55 1) mmm 918. a) 9;
6) 333; b) 15; r) 2,5. 921. a) 2y2x; 6) V24 - % . 5) 4 \Jeys ) xx -y,
922, n) u'rt; =13 ) L ) TN Y, ) Je . 925.8) 4,5

Jo+1’ Jv ¥ e+ Jed +d
6) x — moboe umeno; B) —1; r) kopsei Her. 926. 6.4 wM. 927, 360 1m.

OraaThl
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928.4 u 12 xm/u, 929.9, 6, 16 m 15. 930. 450 r. 938.a) m < 2,5:

6) m >~2; u) upm moGom m; r) m < —4 wrm m >4, 934, a) k<15,

G) k= §; B) —2,,."5 < k < 24/5; r) Takux zEsuennit k mer. 935.a) 0; -3:

6)+4%: 5y L 7 013 3 ) -187; —1; e) —2%: 2. 936. 110 m. 937. 25.
938. 14 gaazmm 940.8) —1; 8) —1; 3; 1) —14; 1; 1) 1; 2; e) —5;
H) 131 &) =13 5 941.15 1 10 u. 942, 60 » 80 wm/u, 943, 15 xm/u.
944, 2 wm/u.  945. 20 km/u, 946. 10 .n;e'rﬂ.nefr 947. 25 crpanun,.
948, 70 /. 949, 12 kw/u. 951. a) +5: +2: 6) +3; B) £5; 1) +1.
952, a) -0,6; 0,3; 6) 0; ~1. 953. a) 0; +4: 6) 0; +1: 8) 0; ) 0; 2,5; 1) —8:
0: 2; ) —3; 0; 2; 5) —1; +3; a) ;_ 954. a) 2; 6) -0,1; 8) 0,3; r) £248;
1) —1; €) 12, 957. a) (4; —1); 6) (2,45; 0,37); 1) (15; 25); 1) (0,32; —0,86).

958. a) (1; 2); 6) (13; 8). 960, a) 5; G) 3; 8) /34. 963. a) 5x + y = 30;
6) Tx + 4y = 26. 966. 60 u 40 geraneit. 967. 80 1 50 km/u. 968, 48 u
65 m/ra. 969. 60 u 20 wm/u. 970. B orsomennn 2 : 3, 971. B orno-
e 3 : 1. 973, a) (—2; —4), (4; 8); 6) (5; 3); u) (1; 4), (4; 1); r) (3; =1),

(—=3; 1); n) (0; 4), (2 ]: e) (1; 2), [ s =1 ] 974. a) (1; 5), (5; 1);

6) (3; —2), (hzé; 14}; B) (=3; =5), (=5: -8), (31 5), (5; 8): v) (—4; -2),

(4; 2). 976, Ilpn ¢ = —8. 977, [lepeceraorea B Touxe (1; 4). 978, Ipn
a =3 979.5. 980. 2. 981.0 1 40 ex. 982. 11 u 8 em. 983, 15 u 30 aredt,
984. 3 u 6 guedr. 986.a, = 10, 4 = 10. 987. -2. 989. 7,2. 990. —25.

991. R0. 992, a}—l-;-g: 6) ‘E‘ e —i: 993. —"L 994. 31,5. 995. 16,5.

996. 635, 997.18; 12; 8. 998. -:I.ﬁ. 1001. a) m > —4; 6) x> -1,2:
Bla<l16; r)b=4; A)x<0,1; eym>—-4; w)y~10; a)a=< -0,5.
1002.8) x < 3; 6) a>-1,5 8) y>0,16; r) m=55 a) a> 11;
e) y < —0,4. 1003, a) ITpu b > ~62; 6) npu b < 0,76, 1004, n) (-20; 2,5):

6) [.-_ +m) B) [—m —-—}: r) (—o=; —0,8). 1005. a) (1;: 3); 6) pemenait

HET; n}[—m;%]; r) pewennit mwer. 1006, a) (—3; 0); 6) pemennit wer.
1007. 8) (=5,5; 1);  6) (4; £o)i B) (=29; 8 1) pomemmi er.

1008.a) —3; —2; —1; 0: ©)2; 3; 4: 5: 6; 7. 1009.a) (-3: 6);
6) [-27; ~7); 1) [6; 8): r) [~0,56; 1,2]. 1010. a) Ipu 0 < x < 5; 6) upn

OreEeTR
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-17 = x = 13. 1011, a) (—-5; 3); 6) [—m; %} U [2; +oe); B) (003 3] U

u[z-g;m]: 1) (-1; 1,5); x) [-0,5; 0,5]; e) (0 ~1,2) U (0; +0);

#) (—e=; —0,2) U (0,2; +29); a) (—=o; 0) U (0,8; +o0). 1012, 8) (—==; -1) U
U (4; +90); 6) (—20; +99); B) (—13; —1); 1) (—4; 7). 1014. a) [-1; 2,5];
6) (-oo; 2] U [3; 4.5]; B) 35 1) [0; +29). 1015.a) 1: 2: 3; 5: 6; 6) 2; 3;

4. 1016. a) Ipn .r:*%: 6)mpr x<5; B)npy 3= x<5H; r)upu x<-2

w x>1,5; x) mpr 0,5 < x<2,4; e) mpu x > 55. 1017. 8) x — mwboe

yneno; x# 2,5; x » 2,5; 8) x — moboe gueno; x# -4 n x= 0,5; x< -4
1 x> 0,5; 8) x — awboe uneno; ¥ — moboe yuene, x — moboe UHCI0.
1029. a) ¥YomBaer B npomemyrke (—o0; —2,5] B Bospactaer B npome-

smeyrre [—2,5: +00); 6) BosgpacTast B IDOMEHRYTKE [--I': %— M yOnBaeT
1 1
OPOMEeHYTHE [ﬁ‘ -|-1:::]: B) yObLiBaeT B TPOMEKYTHe [-m; --_{:| H BO3-
PACTAET B [IPOMEHYTKE [-;}: +m]: I') BO3PACTAET B lIpPOMeMyTHe
(—o<; 0,3] # ybmeaer 8 npomemyrre [0,3; +00). 1032. a) (25 -T);

6) (2; —16), (8; —34); B) (—1; =T), (1; —5); r) (—3; 33). 1083, a) y = —2x — 4;
G)y=-2x+4; B)y=2x + 4.

Janaun MOBBIIEHAOH TPYINOCTH

10386. —2: —1: =0,56: 1; 2. 1049, IIpr a = 1. 1042, (2; 0), (4: 0).
1043. Tipu a = 3; (1,5; —5,25). 1045. Tlpu m < —. 1046. [wé: gﬂ

1047. 'a;"E, 'EI‘E HIIN 3_4 Fﬁ, %Fi. 1048B.a = 1,b wan a = -2,5.

1049, Mps me (=1; 3). 1050. pn a< 1. 1051, (13; —15), (6; ~1).
1052. a) (—7; —10), (10; 7) &) (2; 3), (3; 2). 1063, (0; 0), (2; 3), (3; 2),

(=25 —8), (~8; —2), (—vT; —v7), (VT3 ¥7), (=/19; V19), (V19; —19).
1054. (1 +V3: 1-43), (1-43; 1+43). 1055.—J10 -3 —4,

~1||\|r1_|:l —3-4, Yuasaunwme. BunolsarTe TOACTAHOBRY Y = X + 4.

1056. — ;_"’E. ";‘E. 1057. (1; 8), (8; 1). 1058, (128; 2), (2; 128).

1059. 5, iz wm . 1060.(1; 2; 3), (-8; -4; ~5). 1061. m = 23.

Oreets
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1063. 50 u, 75 = w 60 u, 1064. Cymecrsyer; 22. 1085. C, = (2n - 1)%
1066. 2 < n < 20. 1067. ——. 1073. -1, -1, —1; -1, 2, —4; —4, 2, —1;

-3, 3, -3. 1074. 1, 4, 7. 1076.4) 2; 6) 1. 1078. x =3, y = 4.
1079. x, =8, y; =8, 2, =8; x;= -8, y,=8, 2z, = 8. 1080. x, = 5,
=T 2,=2; xp= T a=3a, 29=4; x3=T, y;=4, 2,=3; x,= 5,
vy =2, z,= 7. 1082. 3. 1084. 1029. 1085. 150 u 810. 1086. 54 u 6;
98 u 2. 1089. 0; 63. 1092. TIpas Oner, rax xax P(4) = 5, P(B) = 2.
1093. P(4) = P(B) = 5. 1084. P(4) = 1, P{B] =% P(C)=3, P(D)=0

1095. 0,9 - u~usug maﬁ—~i-“ 1097. 0.54.

1212 :H
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’ TABJIAIIA KBAJIPATOB HATYPAJIBHBIX YMCEN OT 10 710 99

TECATKH E/IMHHIIbI

1 100 | 121 | 144 | 169 | 196 | 225 | 256 | 289 | 324 | 361

2 400 | 441 | 4B4 | 529 | 576 | 625 | 676 | V29 | 784 | B4

3 900 | 961 [ 1024 | 1089 | 1156 | 1225 | 1296 | 1369 | 1444 | 1521

4 1600 | 1681 | 1764 | 1849 | 1936 | 2025 | 2116 | 2209 | 2304 | 2401 |

5 2500 | 2601 | 2704 | 2809 | 2916 | 3025 | 3136 | 3249 | 3364 | 3481

6 3600 | 3721 | 3844 | 30969 | 4096 | 4225 | 4356 | 4489 | 4624 | 4761 |

7 4900 | 5041 | 5184 | 5320 | 5476 | 5625 | 5776 | 5929 | 6084 | 6241

B8 6400 | 6561 | 6724 | 6B89 | 7056 | 7225 | 7386 | 7569 | 7744 | 7921

9 8100 | 8281 | 8464 | B649 | BB36 | 9025 | 9216 | 9409 | 9604 | 9801
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