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LI

- AnreOpandyeckue ypaBHeHHA.
. CucTeMBI HeJIMHEHBIX
YPaBHEHM M

PaccMoTrpuM MHOro4YJIeHBI
Bx2-6x -2, —4x3+ 2x%-3x, x*t+4.

OTH MHOTOYJIEHBI COJEPIKAT TOJbKO OZHY OYKBY X,
3alKCcaHbl B CTAHZADTHOM BHJe, U IIOKA3aTeJH cTelne-
Hell OVKBBI X PACMOJIOMKEHB! B IOopAlKe YOLIBAHUA.
B Taxux ciyuasx mepBbIi WieH MHOrOYJIEeHA HA3BIBAIOT
ero cmapuium 4aeHom, NoKasareshb cTelleHU OGYKBEL X
B CTapIIeM YJeHe HA3BIBAIOT CMeneHbio MHO204JIeHA.
B paccmaTpuBaemeix npumepax 5x? — crapmmuit usen
mepBoro MHorounena, —4x®-— proporo, x* — Tperne-
ro; IepBbIid MHOTOYJEeH — MHOTOUYJIEeH BTOPOH cre-
neHu, BTOPOH — MHOIOWIEeH TpeTheH CTeneHH, Tpe-
THH — MHOroujeH u4erTBéproit crenenu. IlocnenHne
YIeHBI IePBOT0 W TPETHEr0 MHOTOUJIEHOB He COAepIKaT
X, WX HA3BIBAIOT CE60000HbLIMU uaeHaxmu. B obmem
cy4ae MHOTOYJIEH Nn-# CTeNeHH 3aIHChIBAIOT TAK:

P,(x)=ayx"+a;x" '+..+4+a, x+a

n?

TAE Qg, @1y «es @, 1, @, — B3allaHHBIE YHCHa, Ay # 0,
n — HaTypaJbHOe dYHCI0. 3jech ayx" — crapiuui
wieH MHorodjgena P,(x), n — ero cremeHn, a, —
cBOOOAHBIN YJIeH.

Muorounen P,(x)=a, rae a, — 3aJaHHOe UHCJO,
ay # 0, Ha3BIBAIOT MHOZOUJIEHOM HYJe60l cmenexu,
a yueso 0 — HyaesvlM MHOZOULEHOM.
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3apaua 1

Orser

1. /lenrenne MHOI'OYJIEHOB HALEJO

Bol 3HaeTe, 4TO NPU CHOKEHHH, BBIYUTAHUH ¥ YMHO-
MEeHHH MHOI'OYJIEHOB TaK3e nojgydaercsa MHOT'O4YJIeH.
HpH JAeJIeHHH MHOI'OYJeHOB HHO'ZAa TaKHe MOMKeT
MOJYYHTBCA MHOT'OYJIEeH.

Pas,a.e.uu'rh MHOI'O4YJIeH
8x2+10x -3

HA MHOrouwies 2x + 3.

IlesleHMe MOXKHO BBINOJHHMTL YrOJKOM, Kak M JgeJe-
HHE HATYPANBLHBIX YHCeJl. BEIYHCIeHHA NTPOBEIEM I10
clAeAyIoLei cxeme:

8x2+10x-3 | 2x+3 AenuTeNb

I

 8x2+12x 4x -1 yacTHOE
-2x-3

0 < ocrarox

OcTaToK paBeH HYJIO, [I03TOMY MHOI'OYJIEH

8x%+ 10x -3
JAEeJHTCS Ha MHOTOYJIeH 2x + 3, T. e. B pe3yJabTare je-
JIeHHS MHOTOUYJIEHOB TAKJKe MOJYYH/ICA MHOTOYJIeH:

2 _
(8x% + 10x — 8): (2x + 8) =X +10*¥ =3 _ 40 1.
2x+3

4x — 1.

Ha npumepe aTo0ii 3amauM OOSCHMM cxemy (aJjro-
PUTM) AeJleHMs MHOTOUYJIEeHOB YroJkom (xorjga cre-
NneHb AeJuMoro fojblie CTelNeHd AeJNTeNd).

Anzopumm denenuns MHOZOLNLEHOE Y2ONKOM

1) IlepBoe ciaraeMoe 4aCTHOIO NOJYVYAETCH JeIeHH-
€M cTapiiero 4wieHa AeJMMOro Ha CTAPIINIM WieH He-
aurens (B sagade 1 moayumaoces 8x? : 2x = 4x).

2) HaiinenHoe nepeoe caaraeMoe 4acTHOIO YMHOMKAeT-
cs Ha genuTtens (B 3agave 1 monyumiock (4x)(2x +3)=
= 8x% + 12x), NPOM3Be/ICHNEe 3AITMCHIBATCH TOJ JAeJH-
MBIM M BBIYHTAETCA CTOJNOMKOM H3 JeJuMoro, B pe-
3yJbTaTe NOJyJYaeTCs NepBeId ocTaTok (B 3ajgave 1
HepBLIA OCTATOK paBeH —2x — 3).
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3) IlepBeIif ocTaTOK AeJUTCA HA JEJMTENh TAK JKe,
KaKk # B mnm. 1), 2); BTOpOe caaraemMoe 4YacTHO-
ro HoJy4aercs AeJIeHMeM CTADIIero 4jeHa NepBOTO
OCTATKA HA CTApIIMi wieH geaurtensa (B sajgave 1
noay4dnaock (—2x):(2x)=-1), HaliieHHOe BTOpoOe
cjlaraeMoe yMHOMKaeTcA Ha JennTtenb (B sagade 1
noayunaock (=1)(2x+ 3) = -2x — 3), mpoussejgeHHe
3anMUChIBAETCA IIOJ MEePBBIM OCTATKOM H BEIYHTAETCH
M3 Hero cToJbMKOM, B pe3y/bTATe MOJYYaeTcsds BTO-
poii OCTATOK.

3aTeM BTOPOH OCTATOK JNEJHTCH HA JEJTHTENb H T. A.
JTOT mpouece NPoAoJIKaeTeA A0 TeX Nop, MOKa cTe-
IeHb OYepeHOr0 OCTATKA He OKAYKeTcs MeHBIIe cTe-

IeHH AeguTeNdA (CM. galee sagaudm 5, 6).

3ajmaua 2

Otser

HaiiTi uacTHOEe OT jgejeHHs MHorowieHa x* + 2 Ha
MHorounes x° + 2x + 2.
BLINOJIHUM JieJleHHe YTOJIKOM (IpoBephbTe VCTHO):
x4+ 4 x2+2x+2
T el 3 2 -
x*+2x°+2x x2—_9%x+9
—2x%3_2x24+ 4
~2x%—4x%-4x
2x2+4x+4
2x%+4x+4
0

x2-2x + 2.

Kak 4 npu gejleHMH YHMCeJ, PE3YJILTAT AeJI€eHHUS MHO-
roYJIEHOB MOXKHO NTPOBEPHTH YMHOKeHHueM. [Iposeps-
Te PeayJbTAT [eJIeHHs MHOIOYJIEHOB B 3agadax 1, 2,
T. €. IOKa*XHUTe, YTO BePHLI PABEHCTBA

8x% + 10x — 83 =(4x - 1) (2x + 3),
P+ 4=(x*-2x+2) (x* + 2x + 2).

Boob6we, ecnu muorounen P, (x) cremesu n = 1 pe-
JIUTCA Ha HeHyJeBOil MHoroujeH @, (x) u B pesyiib-
TaTe JeJieHHsA Ioayuaercs MHorouiaed M, (x), To
cIpaBel/IiBO PaBeHCTBO

P, (x) =M, (x) @, (x). 1)

9TO PaBEHCTBO HA3LIBAIOT (OPMYJOiL OeeHuAs MHO-
rouseHa P, (x) ma mHorouisen @, (x), a MHOroujeH
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3amaua 3

OTBeT

3agada 4

O71Bet

3agaua 5

M, (x) — wacmubiM 0T JeneHHA P_(x) Ha @, (x).
Ormernn, uro B dopMyae (1) ofaz3aTeIEHO BRINOIHEA-
€TCA PaBeHCTBO

n=m+k, (2)
TaK KAK TIPH YMHOXKEHWH IBVX MHOTOUJISHOB CTe-
nexredt m u k DonywacTes MuorouaeH crenemy m + k.

Bblﬂcfm'[‘b, IpH KAaKOM QHAYCHHH & MHOI'OWICH
P, (x)=2x'+ 3x® - 5x% — 6x + @ AeAMTCA HALEJO Ha
muorounen &, (x) = 222+ 3x — 1.

BHHOJIHHM HEJNEHRHME YIOJMKOM:

2x4+ 8323 _Gri—Bxr+a [2x2+3x-1
- 4 3_ ..z P
2x*+3x%-x -9
_-4x2-8x+a
-4x¥-6x+2
a—2

Qcrarox AOJNMECH DABHATLCA HYNID, NoITCOMY
an=2.

Haltu taxod MuOrcumeH @,(x), 1To0H MHOTOYJeH
P, {x) = x5 + 2x% — x% - 2 genunca Haueno na Q,(x)
H HaCTHOE OT JeleHHA DABHAJIOCH M, (x) = x® - 1.
Tl thopmyite gefeHHA AONMKHO BRINONHATECS PABEH-
erho P (x) = My (x) €, (x). Bagaua cBesach K HAKOM-
REHNI0 JeTHTENA N0 HIBECTHHIM IEANMOMY H YacT-
Hony. Ilostomy @,(x) =P, (x): M, {x). Bemonuum
TeJleHHe YDOJNKOM:

X+ 2 _x2_2 (231
_EL TR x -

- 242
2x*-2
T2x%-2

0
G (x)=x% + 2,

2. Renenxe MHAOTOYMIEHOE € OCTATKOM

Ter:epx NOKAMOM, KAK BRINIOJHACTCA OSJEHHE MHOIO-
"JIEHOB B CAY4YAAX, KOrAs MHOTOYJISHL] He JeaATCA
HameJao.

Paagenurr muorounen Pp{x) =x% - x2 - 2x+ 4 ma
MHOTOUJIEH @y (x) = 2% — 3x + 1,



Orser

3anaua 6

» BHOOAHKM JefeHHe YTOJIKOM:

xI-x%-2x+4 |xZ2-8x+1

| 2
x—-3x+x ++2
_2x7-B8x+4
2x%-6x+2
3x+2

II,&JIBHE;IH_[EE ARJTSHHAE HEROIMOMHO, TAK KAK CTeNeHh
OoCAeHeTr) OCTATHA 1 MeHBIOS CTeOCHH AeAHTeAA 2.
Yacrroe ¥ + 2, ocraror 3x + 2.

B arolf saggue B peayanTaATe AOISHHS NOAVIHIOCH

(3

5_ .2
kY —2x —2x+4=x+2+ 23x+2 .
x“—8x+1 x“-3x+1
B paeeHerre (3) ofoanauum M, (x) = x + 2 — Hemon-
HOE 4YacTHOR (KpaTko: yacruoe), R (x)=38x+2 —
OCTATOK M MUCHOMb3veM 0003HaueHHA VCIOBHA SAJA-
au. Torpa pasercrno {3) npuner sHA:

E{x) — My (x)+ RL(’C}‘
Qg(x) Qg(x]

OTKYAR

Py (x) = M, (x) @ (x) + B, (x).
B ofmem cayuae dopMysna SefAeHHA MHOTOWJIEHA
F,(x) cremenst n 2 1 Ha MHorodiaeH €, (x) creneHu
k=1, & & n raxoBa:

Pp(x)= M, (x) @, (x} | Rj(x), 4)

TAe CTeNeHb YaCTHOTO M =i — K, CTeneHbL OCTATKA
L < R,

Pazaenuts MuEorounes P, (x) = x% — % + 322 - 2x ua
muOrowen @, (x)=x2—-x+1 u pesyaprar upose-
PUTE YMHOMKEHHEM.

Pa3aeluTh MHOTOMIEH Ha MHOTOWIEH — 3TC 3HATHT,

BEITIOAHHEB HeNeHMEe, HAHTH YACTHOE M OCTATOK. BLI-
[MOJHEM JefeHie:

- x%+3x2-2x 2-x+1
T od_ B 2 _
rr—x"+x x2+2

_2x2—2x
2x2-2x+2
-2



OrBeT

3amaua 7

Yacrroe paBHO M,(x)=x%*+2, ocratok paBeH
R, (x) = -2.

IIpoBepuTh Pe3yJLTAT JeJeHHS YMHOMKeHUEeM — 3TO
3HAYHT NOKAas3aTh, YTO clIpaBefauBa dopMmysa jele-
Hud (4). IIposepsaem:

M,(x) Q(x) + Ry(x)=(x*+2) (x> —x+ 1) - 2=x* -
—x8+ 2+ 202 -2x+2-2=x'-x+8x?-2x=

= P, (x).

Haiitu Taxoit MmHOTOUNEH @, (Xx), 4TOOKI IPK JeeHUH
MHorouneHa P, (x)=38x®+ x? - 3 na Q,(x) uacrHoe
6pL10 paBHO M, (x) =3x + 1 m ocrarok 6GvlI paBeH
R, (x) = 9x.
ITo ¢popmyne penenns (4) HONKHO BBIIOJHATLCA pa-
BEHCTBO

P;(x) =M, (x) @, (x) + R, (x).

Bajzaua cBeJach K HAXOMKACHUIO NEJHTENA IO H3Be-
CTHBIM JeJMMOMY, YaCTHOMY M ocTaTky. Iloaromy
3x3 + 22 - 8 =(3x + 1) Q, (x) + 9x, oTkyxaa

(8x + 1) @, (x) = 3x® + x* — 9x - 3,
Qy(x)=(8x%+ x2 - 9x - 3): (83x + 1).

BrinosnsuM jgeneHue:

3x3+x2-9x-8 |83x+1

T 3x%+ x? x2-3
_—9x-3
-9x -3
0
Q,(x)=x2-3.

ITpoBepbTe peayabTaT pelleHus 9TOH 3aKa4du, BBIIOJI-
HHEB JleJIeHHNe 3aJJaHHOI'0 MHOT'O4YJIeHA

Py(x)=3x%+x2-3

Ha HaliZleHHbIA MHOrOWIeH @, (x) = x? — 3.

¥Ynpaxueauda

HaiiTu yacTHOe (pe3yjbTaT NPOBEPHTH YMHOMKEeHHEM):

1) (x? - 2x—385): (x - 7);

2) (-4x% - x + 5) : (4x + 5);

3) (6x%+ Tx —3): (2x + 3);

4) (6x° +Tx2—6x+1):(3x - 1);

5) (6x% +11x2—-1): (222 + 3x — 1);
6) (15x% — x> +8x—4): (3x% + x + 2).



BrIDoNBUTE AeneHERe:

1) (Bat+ 2% -6x2+1): (322 + 2 — 1)
2) (9x!-Tx®+6x—2): (3x%-2x+ 1)
3) (15x® + 8x% - 20x2 — 8x) 1 (823 — 4);
4) (12x® — 9x* + 812 — 6x) ; (4x7 — 3x).

Hanucars dopMyny Aenenun MEOrowrena P({x) Ea MEorouneH
Q(x):

1) P(x)=22+8x+4, Qx)=x-2;

2) P(a)=4x’-x-1, Q(x)=x+3;

3) P(x)=6x*+3x2-4x+8, Q(x)=2x+1;

4) P(x)=2x%-3x2+2x -2, Q(x)=x2+2.

Haiit uacraoe M (x) n acraror R{x) or AeneHMA MHOTOUNERS
P{x) na Mporouner @(x):

1) P(x)=3x*+4x%, Q(x)=3x+2;

2) P(x)=a%-3x2, Q(x)=2x245;

8) P(x)=8x*+62°—2x" - x+ 7, Q(x)=2%+2x" — 4x;

4) P(0)=2xt+3x%—x, Q(x)=xt+x+1,

BolooaEuTh JeJleHue:

(xS +1):(x+ 1)

2y (x—1): (x—1);

3) (8x% - 1022 - 7) : (322 + 2):
4) (6x® + x* + x) : (2x* - 8xY).

Bumncnnre, genarens am nameno Maoroanen P{x) ma Maorowunen
Q)

1) P(x)=8x%+ 2¢% - 10x% - 15x2, Q(x)=4dx2-5;

2) P(x)=8x"+ x4 - 61+ Tx, Q(x)=8x%+x;

3) Plx)=x%—4x*+ 6x, Q(x)=x-2x;

4) P(x)=x8 -8 — a8 + 2x® + x, Q(x)==x%+ 2x% + x.

BriscHUTE, DM KAKOM RFAISHWHM & MAorounew P (r) perures
HAIleJI0o Ha MHOTOWIEH @ (X}

1) P(x)=5x*-9x2+18x+a. Q@(x)=5x+1;

2 P(x)=Tx* - 2222 +ax -1, Q(x)=x%-8x+1;

3) P(x)=2x*+8x®—-bx*-dax+a, Q(x)=x¥+4x-1;

4) P(2)=382" - 8x* +ax?—ax, Q(x)=3x%+2.

HaitTy Taroil MEOTOUAEE & (X)), 9T06BI MEOrOUWIeH P (x) geni-
ca Haneno Ha € (¥} ¥ qwacTHOe OT jenmemus pamHanocts M (x):
1) P(x)=4x" - 5x*+6x+9, M(x)=x2-2x+3;

2) P(x)=12x*+ 9x% —Bx2 — 6x, M(x)=3x2-2;

8) P(x)=2x5 + 8x% - 2x, M(x)=2%+2;

4) P(x)=3x"+6x1-x*-2, M(x)=3x*-1.
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Haiiti rakoii MmHOTOUJIeH @ (x), 4TOOBI IPH JEJIeHHH MHOTOYJIE-
Ha P (x) Ha @ (x) wacTHOe GuLji0 paBHO M (x) M ocraTok ObLI pa-
BeH R (x):

1) P(x)=x2-5x+6, M(x)=x-9, R(x)=42;

2) P(x)=2x*-3x+5, M(x)=2x-4, R(x)=5x+5;

3) P(x)=2x"+4x*—5x*-9x2+3, M (x)=2x?-5,
R(x)=x%+8;

4) P(x)=15x%—5x'+6x*-1, M(x)=5x*+2, R(x)=2x-1.

. YPDABHEOHH]E
e

L [ . ,,r|..-..—.,‘. waeefuaresfrarsoforrecfirnrrifonnaafactasfosacafstanalinansfans
A
.

Paccmorpum npuMep aJazebpauyecikozo YypasHeHusd,
KOTOpOe MOXXHO PElINTh ¢ MOMOIIbIO AeJIeHHs MHOTO-
YIIEHOB.
3amaua 1 PewmuTs ypasHeHHE

x2—Tx+6=0. (1)
Mok HO noragatbcs, YTO YHCJAO X, = 1 ABIAETCA KOP-
HeM 2TOro ypaBHeHH#, Tak Kak 1 — 7 + 6 = 0. Iloka-
JKeM, KaK MOJKHO HAWTH ocTalbHble KOpHH. JleByio
yacThk ypaBHeHuA (1) obosmaumm Pg(x) m sanumem
dbopmyny penenna muorounena Py(x) ma (x — X,),
T. e, Ha (x — 1):

Py (x) = My (x)(x - 1) + Ry,

rae M, (x) — MHOrounex BTOPOI CTeleHH,
R, — uucno. Tak kak P3(1) =0, To ua aroit Gopmy-
JaBl moaydaercd, 4ro Ry, =0, T. e. MHorousen P;(x)
penurca Hameno Ha (x — 1). Hna maxoxgenua M, (x)
pasgenum P, (x) Ha (x — 1):

x2-Tx+6 x-1
. 3 e
x®—x x2+x—-6
x2-Tx+6
T xl-x
—-6x+6
T —6x+6
0

10



Sapaua 2

CrnepoBarenbHEo, JEBYW YaCTh YPABHeAWA (1) MOMKHO
PARTOMHTE HA MHOMIATENH:

(x*+x-6l(x-1y=0.
Pemras vpasrEerue x2+ x — 6 =0, maxogum x, =2,
x, = -8.
x=1, x;=2, x3=-3.

Ypaboensre (1) masnBalT anare¢fOpanIseCcKEM ypaBHe-
HUEM mMpempeii. cmeneni HIBR KyduieckuM Ypab-
HEeHHEeM.
Anzefpauterkum YPASHERUEM CIMENRERYU N HASBLBALT-
CA ypABRHEHHE

p 3 (x) =0, (2)

rae P, (x) — maorouneH crenenr n » 1.
Kaxablfi KOpeHb YPABHEHHHA (2) HAJBIBAIOT TaKxKe
HynéM (HAH KOpHeM) MHorodIeRa P, (x).
Tuakx 3¢ xkak u B 3agayve 1, JUKHUIBIBAETCH, YTU ECHH
X, — KopeHb ypaBHeHuA (2}, To mAorcunen P, (x)
aenurca Ha (x — x;), T. e. ypapReEne (2) MoxcHO 3a-
IHACATH TaK:
M, () (x —%)=0,

rae muorounex M, ,(x) crememm n— 1 samasercs
YacTHhIM 0T AedcHny mHOrouaeHn P, (&) na (x — x;).
Taxum o0paszoM. peleHde YpPaBHeHHA (2) cTenenn a
CROAMTCH K peleHMIo ypaBHeHHA M, _; (x) =0 cre-
IeHH it — 1.
Sror mpomece MOMHO OPOJOIKHTE: €oiu n=2 m
MSBECTEH KOPeHb X, ypaBHeHHa M, _,{x) =0, To
M, (x)=M_ .(x)(x- x,), u yparHeRHe (3) MOXK-
HO SANHCATL TAK:

M, _ M —xJ{x-x,) =0,
rae M, _,(x) — MHOFrO49JIeH CTenleEH n — 2, T. €. pe-
IMeHEe YpaBHeENA (2) crenmer# n cROJUTECA K pemre-
HHIo ypasieHRa M, ,{(x)=0 crenemn n— 2 u 1. 1.

PemuTh ypaBHeHNE
x4+ 323 - 1322 — Ox + 30 =0. 3)

1) Moxuo y6egmrnes B ToM, UTO x; = 2 — KOpPeHL
ypaBHeHMY (3), a xax o obHApyeH, OyZer paccka-
B8HO YUYTH MOZMKE,
2) Pasaenus mmorouwncn P, (x), cToAammnii B menodt
JacTH ypasHeHHSA {3), H& {x — 2), moaydaeM P, (x) =
= My (x) (x - 2), rne

Mg (x)=x% + 5x% — 3x — 15.
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Iloaromy ypaBHeHHe (3) 3aIHIIETCH TaK:
(x®+5x2 - 3x - 15) (x - 2)=0.

Bajgaua o pemieHun ypasHeHus (3) uerBéproit creme-
HH CBeJIACH K PellleHHI0 YPaBHEeHHA TPeTheil cTeneHn:

x3+5x2-3x-15=0. (4)

3) IloxcraBasiga x, =—5 B ypaBHeHme (4), yOe:xnaem-
€5, UTO ATO YMCJIO — KOPeHb ypaBHeHus (4).
4) PaspenuB MHOrouieH M, (x) Ha (x + 5), moayuum
M;(x)=(x® - 3) (x + 5).
B pesyjabratre uMcXofHoe ypasHeHue (3) sanuiiercs
TaK:

(-3 (x+5)(x-2)=0.

Pemas ypaBHeHne x° — 3 = 0, HAXOAUM X 4= +4/3.

OtBer X, =2, X, =-5, x5 4= +3.
B sagauax 1, 2 noxasaHo, KaK BayXKHO YMeTh HAXOAHUTh
XOTs Obl OJHH KOPEHb AJrefpauyecKOro ypaBHEHHS.
Teopema 1. Ecau ypaBHeHHe
ax" +ax""'+...+a,_ x+a,=0 (5)
C LUeAbIMH KOd(MDHUIUeHRTaMH g, @1y +vvs Gy _ 15 Gy, TAE

a, # 0, uMeeT HenbIii KOPEHb, TO 3TOT KOPEHb ABJIA-
ercs AeluTeNeM YHcaa @, (cBOGOXHOro WieHa ypas-

HeHHA (D).

12

IlyeTts x = m — menblii KOpeHb YpaBHeHHA (D), T. e.
agm"*+am* " '+..+a, m+a,=0.

Hs sToro paBeHcTBa caexyer, uro m # 0, Tak Kak
a, # 0. Pagnenus ato ypaBHeHue Ha m # 0, noayuaem

a
agm"~'+am* %+ ..+a,_, +?“=0,o'ruyna

a
A =—gym"'-am"-t-..-a, ..
n
IIpaBasi yacTh 9TOro paBeHCTBA — LEJIOe YHCJIO, TAK
KaK II0 YCJIOBHIO M, Qg, Gy, ..y @, _ 1 — leJble YHUCa.
a
CrnenoBaTenbHo, —— — I[eJI0€ YHCJIO, T. €. YHCIO a,
m
HAIEJIO JeJIUTCA Ha M.
Hrak, nensie KOpHHA anrebpandyecKoro ypaBHeHHdA C
uensiMu KoadunuenTaMu (ecau TaKHe ecTh) HYMHHO
MCKATH TOJILKO cpeau aejuTesneidl cBobogHOro uie-



3anaua 3

Sapausn 4

H& PTOrC yYpasHeEMs. FIMeHHO TaK B affde 2 OLIMH
oflHApYseHE KOpeHs ypaBHeEmHs (3) (x; = 2 — fe-
nmTens uHcaa S80) H  Kopens  ypusHenan (4)
(x5 =5 — nenmTens uncna —15).

Pemur: ypasnenue
4x° +4x* - 182 - 62+ 9x + 2 =0. {6)

O6osnaunmM P, (x) — MHOTOUNEH, CTOAMKI B nenoi
aacti ypabhuennsa (6). HaifigéMm pee penwe xopuu
ypasHeHMd (6). HeruTeaauy YHCIa 2 ABALIOTCH YHC-
na 1, -1, 2, -2, Mporepgem: P (1) =0, P, (-1)=0,
Py (2) = 84 2 0, Py (—2) = 0, Hosromy
Po(x)=(x-1)(x +1)(x + 2) M, (x).
Henennem wmHOFOMeHs P,(x) wa moorowrex
(x - 1)(x+ 1)(x + 2)y=x* + 2x% - x — 2 HaxoOuM™
Myix)=4x2—-4x -1,
RODHHMH JTOrO MHOTIACHE ABAAKTCA THCHaa
é(li JE). Hrax, mexozHoe ypaBHeHHe (6) HmMeer

HATE AeHCTEUTENbHEX KOpHal.

xy,0= 21, %y =2, x, g = (1L V2).

PasnosKuTh Ha MEOKHTENN MHOTOUYJIEH
Po(x)=x*+ 35" -5x2- 13x + 6, {7)

1) Haitzém menslil kopeHs MAOroYaeHA (1), ecxam Ta-
K0il ecTh. BrInuIneM Bce ZeMMTe N ynciaa 6:
1, -1, 2, -2, 3, -3, 6, 6.
IIposepaem no nopaaky: P, (1) = -8, x = 1 ne asuaaer-
cia ropueM; P,(-1) =12, x = -1 He ABJAAETCH KOpHEM,
P,(2)=0, x=2 — woperr maorounera (7). Momuo
OBLIO NPOAOJGKHTE NPOBEDKY UCTAJIBHBIX HENLHTeseH
c¢BobogHoro unena MHorowresa (7). Omkaxo nipore,
HaAA TepBEil KOpeHDb X; = 2, IOHESHTE CTENEeHb 3TO-
r0 MEOTOUJNEHA A OCTAJNBHLIE [[EAhI¢ KODHH HAXOAHUTS
Mo CRBOGOREHOMY WISHY MEOMOUICHS — YSCTROTO. Pag-
penue P, (x) Ha (x — 2) yroJxom, noayqaum
Py (x) = {x — 2) M (x),

rae My(x)=x% + 5x% + Bx — 3. (8)
2) HafinéM Temepdb NeMbIfi KOPEHE MBOTOWIEHA
M, {x), ecan Taxoit ecTs. JenurenaMu yucia -3 fB-
nsmoTes TEena 1, -1, 3, -3. Ywena 1 1 —1 ne asna-
IOTCA KOPHAMH MEOrMoUdAeHa M, (x), TAk K4K yxe

13



OtBer

dapaua 5

14

¥FCTAHOBMNECHO, MTO OEH He ABJNAKTCA KOPHAMHA MHOro-
uirerna P, {x). IIpoeepsem uncyaa 3 u -3;
M,(3)=84, x =13 ne asnaerca xopHem; Mz(-3)=10,
X =—3 — KopeBb MHOrounesEa M;(x). Pasgenus M. (x)
Ha (x+ B), momyusem M,(x)=(r+8)(x¥+2x-1),
noaTomy
Pxy=(x-2)(x~3N{x%+2x - 1).
3) KmajrpaTHEIN TpEXuJeH Bb YMeeTe PACKJANBIBATD
HA MEOXHATATU. Pemas yparwenwe x2+ 2x -1=10,
HAXOAUM ero KOpHM x =-1x -\E . IloaTomy
X*+2x-l=(x+1-v2Hx +1+2).
Pax)=(x~2)(x + B (x+1-2)x +1+42). <
23 _x2_4
X+ 2x + 8x+2
Paaznoxam Ha MHOHATE 1M YHCIHTEAER U 3IHAMEeHA-
TeNE ApodH.
IlepeGupan geanrean yncaa -4, HAXOZHM HEAEIH KO-
PeHBE YHCINTEds x = 2. Pasjeaus YHACARTENs HA
{(x — 2), monyuun
B-xP-d=x-DxF+x+2).
Ilepebupas denurend Yucas 2, HAXOAHUM HeNBIH Ko-
PEeHE 3HAMEHETENA X = -1, PEIS,ILEJ'I‘HE JHAMEHATeR HA
(x + 1), monyuum
2+ 262 4 3+ 2= (x+ D+ x+ 2).
CirenoBaTesLHO,

' -x%-4  (x-20xP+x+2) x-2

2P+ 2x2+8x+2 (x+1)(x2+x+2) =x+1

CoxparuTe Apobhk

Uz HcTODUM pelleHHH
anrebpavvuecRUX YpasHeHH I

Hrax, Bbl DOIHAKOMHINCH ¢ TPOCTEIM CTIOCOBOM De-
WEeHNA arebpandeckix YPABHEHHY ¢ IOMOILBIO PA3-
JIOMKEHU A MHOTOUJEHOE HA MHOMKUTENH. 310 MOMHO
cAenaTs, ecqaH yiacres Haﬁm HeROTOPEIE KOPHH
YPEABHEHHA.

OcTaBrca OBa rAaBHEBIX BOODOca: 1) Beerza JId aare6-
pPandecKoe YPARPHEHES HMeeT XoTH 6nr OHII KOPEHL H
2} K&K eT0 HaXOLHTH?

B‘I‘H TPY¥IAHEIE BONIDOCKT PACCMATDURAKTCA B CTIEHHAME-
HOM padjene MaTeMaTHKu — <¢Bricinas anreGpas.



OcroeHoll meopemoll evicuieil anzeOpvl ABIAETCH
cleAyIonas TeopeMma:

Teopema 2. Ha MHOKecTBe KOMILIEKCHBIX HCEJ
aw0boe anrebpamdeckoe ypaBHeHMe HMeeT XOTs Ol
OHH KOpeHb.

OpHAKO MPAKTUYECKH HANTH XOTA Obl OJMH KODEHb
anrebpanyeckKoro ypaBHeHHA yAaéTcsa 4Ypes3BLIYANHO
peako. BoJsee Toro, B o6iieM ciaydae Her crocoba Ha-
XOIeHHs X0oTA Obl OMHOrO KOPHA aarebpandecKoro
VPaBHeHHS, HECMOTPA HA TO 4TO 0 TeopeMe 2 TaKOM
KOPEeHB CYIIeCTBYerT.

Ha nmporsaseHnn MHOIMX BEKOB BBIAAIOLIHECA MaTeMa-
THKH PasBHBAJIM TEOPHIO pellleHHsA ajrefpamdecKux
ypaBHeHuil. OIHUM H3 NEePBBIX OCHOBHYI TeOpeMy
BeICIIE asreOpsl chpopmyaupoBai B 1629 r. rosanang-
cknit matemaTurk A. Y upap (15695—1632), vo nep-
BOE CTPOroe J0KA3aTeJbCTBO Had jumb B 1799 r. He-
menxnii marematuk K. 'ayee (1777—1855).
Ionroe BpeMsi ocTaBaJCH OTKPBLITHIM BOIIPOC O HPAKTH-
YecKOM criocofe Hax0MKAeHus KOpHel anrefpanyecKnux
ypaBHeHnuii. IlepBoe u3JIOMKEeHHE TEOPHHM pelIeHHusdA
KBaJIDATHBIX YPABHEHUH JAHO B KHUIe I'DEYECKOro Ma-
remaTuka [{uodanra « Apudpmeruxa» B III B. ITo dop-
MyJie KOpHell KBaJpATHOTO YPABHEHHS WX MOMKHO
HANTH, BBLINOJHHB AeHCTBUA CJOMKEHWA, BLIYMTAHWA,
VMHOMEeHUS, JeJIeHHA U U3BJIeYeHUA KOPHSA Haj Kod(d-
uneHETaMi ypaBHeHUA. B TaKuUX ciydadXx IOBOPAT,
YTO YpaséHeHue paspeutumo 6 padukxanrax (3HaK J_ Ha-

aelBaoT pagukagom). Tonsko B XVI B. OBLIO AOKA-
3aHO, 4YTO aJjredpauyecKue ypaBHeHUA 3-U m 4-if
cTeneHeii TAK)Ke paspellnMbl B pajguKaiax. Popmy-
JIBI KOpHeil ypaBHeHHA 3-ii cremeHH (KyOHYeCcKOro)
BIEDBbIe ONYOJMKOBAHBI B 1545 r. HTAIBAHCKHM
marematTukoMm . Kapgano (1501—1576). B Tom
sice 1545 r. ApYrUM HTAJIbAHCKHUM MAaTEeMATUKOM
J. Peppapu (1522—1565) 6bi1 mHaligeH crocod
CBeJleHHA pellieHus YpaRHeHHs 4-1 cTeleHH K mocJe-
JIOBATEJILHOMY PEIeHHIO OZHOTO KyOMYecKoro u JBYX
KBaZpaTHLIX ypaBHeHuii. ITocie aroro B Teuenue mou-
i 300 ser aenanuck GesyclieliHbIe MONBITKH pe-
AT, B pajuKajJax ypaBHeHHs 6Gojiee BBICOKHMX CTe-
neneii. Tonpko B 1826 r. HOpBemKCKHIT MaTeMaTHK
H. A6ens (1802—1829) nokasas, 4ro B obIIEM CITy-
yae ajgredpauyecKkue ypaBHeHUA H-il U Bcex OoJiee BbI-
COKMX CTelleHeill B paJinKalaX HepaspelrumMbl.
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11

12

13

14

15

CROJIBEO PA3 3A CYTEKH YACOBAA
H MAHYTHAA CTPEJIKH COBMEINAOTCHA?

¥upamEeHAN
Pemurs ypapHeHAS:
1) ¥ -x2-8x+6=0; 2) xt4at 442 _2x44=0;
8) 6x3+11x2-3x-2=0; 4) 4x4-8x8+8x2+2x-1=0.

HaifiTh AeiicTBATENbRbIE KOPHY YPATHEHHA:
1) »¥*-5x2+8x-B=0;

2) 927+ 122 - 10x + 4 = 0;

3N x+x?-bxt+x-6=0

4) 22t -2 — 1122 - x-6=0,

PagnouTh HA MHOKHTEIN MHOTOYIEH:

1) 6x3—25x2+3x+4; 2) 4x34+12x*-3x-9;
3) 4x%+ 443 26x2—x+6; 4) x4 2x8 1422 -6x+ 5.
Corparurs apodb:
1) 0+ 22249 2 2 +2xt 4+ 2x+1,
x*-2x%+4x-3" 2x%4+ x2+1
3) x4—2x3+x—2; 2x4—3x3—7x2—5x—3.
224 _3z%_x-86 2x3 _5x2-9x-3

PemunT: ypaBHEHAE!

1) 28— x4~ Txd + T22 + 122 - 12 =0

2) 2x°—-8xt - T +8xl+6x -4 =0;

8) x% 4+ 4% —Tat - 5%+ 16224+ 6x - 12=0;
4) 926+ 6x° — 172t — 1223 + Tx2+ 6x+ 1 =0.

Vpasaerne ax®—2x2—-5x+b6=0 mmeer wmopEn ax; =1,
X, = -2, HaitTu 2, b 4 TDeTHH KOpPeHEL 3TOT0 YPARHESHMA.
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16 lokasarh Teopemy Buera ans Ky6u4yecKoro ypaBHeHH:
€CIIH X;, X,, X3 — KOPHH ypaBHeHHA x° + ax®+ bx + ¢ =0, TO

X+ x,+ x3=-a,
X)Xy + XpXg + X X3 = b,
X1 XoXg = —C.

17 oxasaTk, 4TO €CJIH X;, X, X3 — KODHH YPABHEHHUSN
¥ +ax+b=0, ro x}+ 23+ x3 = 3x,x,%5.

3amaua 1

PaccMOTpHUM HECKOJIbKO [PHMEPOB YPaBHEHMM, KOTO-
pble MOJKHO CBeCTH K ajrefpauuyecKMM ypaBHEHHSM.

Haiitu gelicTBuTeNbHEIE KOPHY VPABHEHHUS
(x+1)(x%+1)=2x(1 — x?) + 4.
IlepeHecéM Bce ujeHb! IpaBoOi YacTH ypaBHEHMSA B
JIEBYIO C IPOTHBOIOJOKHBIM 3HAKOM H VIIPOCTHM II0-

JIVUeHHOe ypaBHEHUe:
(x+D(E+1)-2x(1-x%)-4=0,
1+ x4+ x+1-2x+2x3-4=0,
x1+8x*-x-8=0.
910 anrebpanvecKoe ypaBHEHHWE MOMKHO DPEIIUTEH Ta-
KUM e crocoboMm, Kak pemeHs! 3agaun 1—3 (§ 2).
OnHaKo B JaHHOM CJy4ae 9TO YpaBHeHHEe MOKHO pe-
IIHTH OPOIe, PasJIoyKHB ero JeBYIO 4aCTh Ha MHOMKH-
TeJH CIocobOM IpyIIHDPOBKH:
21+ 3 —x-8=(x*+3x3) - (x+8) =
=22 (x+3)-(x+3)N=(x+3)(x*-1)=
=(x+3)(x-1)(x2+x+1).
Taxum ofpasom, pemeHHe HMCXOAHOINO YpABHEHHHA
CBEeJIOCH K PelIeHMI0 YpaBHEeHHA
(x+3Dx-1D(x*+x+1)=0,
oTKyAa x; =-3, x, =1, a ypasHenue x>+ x+1=0
He MMeeT JeHCTBHUTEeJbHBIX KOpPHe.
xl = _3, xz = 1.

17



danavua 2

3azaga 3

Pemuthk ypapHEHHE
xt—2x%-2222-2x+1=0.

- 970 ypDaBHeHHe ABIAETCA AJre0paHueCcKHM, HO He

MMeeT MeLIX KOpHel, TaR KaK geuTenl ceoboIHOro
uyneHa (dHcna 1) He AERNAIOTCA KOPHAMY YPAaBHeHHA.
OnEAKO KAHAOS YPABHEHUE MOSKHO DEINATH, 3AMETHE,
410 0BG 06NaKaeT ¢BoeobpasHOE «CHMMeTpHEH»: KO-
sdpuouenT npe x? paseH CBOGOZHOMY WIEHY, &4 KO-
sdpunuenr npu x¥ pases xosdupunuenry mpu x, Ha
3TOM IOPHMEDPE NOKAXEM, KaK MCXKHO pellaTh TaKHe
VDARHEHNA.

B&METHM, yra ¥ =0 He ABAfercH ROpHEM JAaHHOD
ypaBEesnd. [losToMy MOXKEO pasfeJHTh VDEBHEHHe
Ha x? Gez moTepu KopHeil:

12—2x—22—£+i=0,1‘. e,
x ]:2

[x2+in—2(x+iJ—2z=o.
x

CrenaeM saMeHY HeM3ReCTHOrO, 0D0IHAYUHE X + % =t.

1

Torna x2+2+xlz=t2, OTEYAa x2+—2=t2—2, H
X

YpasEeHHe CBOJHTCA K vpaBHeHMIO 2 — 2 — 2¢ — 22 =
=0, r.e.t?-2¢t-24-0, orxyaa £, =6, t, = —4.
Bosepalllafck K HEHNIBECTHOMY X, HYKHO DACCMOT-
DETh CAELYIOIVE ARA CAYUAF:

1) x+%=6,o'rxwxa x2-6x+1=0,
x]‘2=312‘J§.

2) x+—=—4,0tkyma x> +4x+1=0,

|-

x3_4=—2:|:\/§.
x1.2=312\/§, x3,4=—2i\(~.

C nomomeio zaMeRH x + 1_ momuo peIIATE 803-
8pantsle YPABREHUA
ax*+bx " +ex?+bx+a=0,
axt+baS+texi+da® +ex®+bx+a=0urT. 0.
Pemure yparueane

221 16x-7
r-1 x+3

2. (1)

18



g~ IIycTh X — KOpPeHb AAHHOIO YDAERHEHUA, T, 8, % —

TAKO0e WUCHIO, YTO BepHO paBeHeTBo (1). Torga sname-
HaTeAn Apobel, BXONAIIMX B PABEHCTEO {1}, He pas-
HBI HVAIO, T. €, x # 1 W x # —-3. ¥MHO%ad DABEHCTBO
(1) {(T. c. obe erc uacTH) Ha oburuit sHaMeHaTENs APO-
et (x ~ 1) (x + 3} # 0, moaysaeM BepHOe DABEHCTBO

(2% - 1)(x +3) - (16x - T)(x - 1} =
=2(x-1)(x + 3). )

HaifinéM amavenna x, NPU HOTOPRIX BepHO DaBeH-
cTBO (2), T. e. pemum ypasuenue (2). Ilpeofipasyem
9TO yPABHEHHE:

20 + X2 —x -3 - 1622+ 16x + Tx-T=
=2%x2 + 6x — 9x — 6,
2x? - 12x% + 18x -4 =0,
x5 -BxZ+9x-2=10. (3}

Pemum EyGnueckoe ypaRHeHUe (3) TAKHM Xe CIOO-
coboM, KAKEM peuranuce sagaid e § 2. Cpegm menn-
Tefxelt cBOGOAHOrO WIEHA HAXKCAUM Oelblt KopeHb
7, = 2 ypaereuus (3). Passenmr Nery YACTh YpPas-
menus (3} Ha (x — 2), noaysaem, 9To ypasHeane (3}
TAKOBO:
(x-2)(x*—-4x+1)=0,

Pemasa xeagpataoe ypapHemme x2. 4x + 1=0, ma-
XOHHM er0 KODHH Xy g=2 % v3.

Hrakr, pasencrso (8) sBadeTcda BepHHIM IpH Ealifed-
HHX TpPEX BHAYeHHAX x. TaK KAK DTH SHAYCHOA HE
pasuer 1 1 -8, To us sepuoro pasexcTia {3) obpar-
HHMH Ope0OpasoBaglgMiA MOMKHO IONYIHTE BEPHOE
paeeHeTeo (1). Opmano aTH cno:uzle o6paTHLle Xpe-
o0pa3oEaHAA MOMHO He Zenarb. HocTaTovuHO HpoBe-
PHTb, YTO HalileHHble 3HAYEHHA X B CAMOM Jeje fAB-
agwren Kopunamy ypsasaennas (1), IIpm nposepre
MOMEHOQ He BEIIONHSATH BCE MPOMOZAKEE BRIYACIACHNA,
eCciIM eCTh YESPEHHOCTEL, UTO MDY pPeIleHWH He JoIy-
eHs OwuGKy 1pn HPeo0pasUBAHMAX U BolYKCIEHN -
AX, & JOCTATOYHO 3JAMETHTL, 9TC IIPH HaAZeHHHX
SHATEHHAX X GSHAMEHATeXn Apobell, EXOAAIHX B
vpaBHeHUe (1), He paBHH HYJIO.

Xy = 2, x2'3=2i'\/§.
YpaBHEHne (1] — ITQ IIPAMED PAYULGHIADHOZ0 YPpUG-
HEeHUA, TAK KAK erco 4JIeHAMH ABJAIOTCS DAUUOHAAbL-

Hpe grzedpawieckue Opobit, ¥ KOTOPHIX WHCIHUTENA-
MH ¥ 3HAMEHATENAMH ABAAITCA MHOTOYJIEHEL.
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3amaga 4

OTreBer

Hrax,
EYKHU:

Ha#tty pmeilfCTRHTeNBRHEIE KOPHH DPABHCHAJBHOLQ
YPABHEHMA
1, ¥ _ 2x+3
x4+1 x+2 (e+1Mx+2)
Vuuoxad 5To ypasHenue Ha {x + 1) (x + 2), nonyua-
em x + 2+ 2% (x + 1) = 2x + 8, oTryna

i _x-1=0.

PemonmM 970 ypaBHeHHWe, DANOKUB ero JeBYi0 HacThb
HAa MOOMRHTEIH clocoboM IDYOINPOBILH;
(x-1+(xf-x)=0,
(2-1E+ D+ ax-1)=0,

-2 +x+1)=0,
OTKyZ8 X, =11, a ypeBHeHHe x*+x+1=0 He
HMeeT JeMeTBATENRHERIX KopHed. IIpn x = 1 agamerna-
Tenwm apodeli, BXOOAIHNX B MCAOSHOE YPaBHEHHE, HE
PAaBHEl HEYAK, NOATOMY X =1 — KODeHb STOTC YpaE-
HoEHA. [Ipn x — -1 seamexHaTenn asyx ppofeii me-
XO[HOrO YPABHEHHH DABHEL HYJII0, I[CITOMY
x =-1 — mocTOPOMAUNA KOpPeHD.
x=1

A RPeMEeHUd PATHOHANBRHOM YVpPABHeHHA

1) yMHOXKUTE ypaBHeHHe Ha OBOIN# 3HAMeHATE L

Apobeii,

BXOAAMUX B DTO YPABINCHHE,

2} CBECTH HOJYIEHEHOS YPaBHEHNE K airefpaHyecKo-
MY H DeITTHTE erod;

3} DpoEBepHTb, HpHM KAKNX HANACHHBIX 3HAYCHUAX
HEHIBECTHOIO 3IHeMeHATeNH Apobeii, BXOZAINHX B
YpaBHeHHNe, HE PABEL! HYJIO.

3agaua 5%

Tlpu aroM eeob6S3aTeSIEHO EPOBOCAHTE TaKH2 MoApo-
HblE PACCYHCICHNA, KAK B 3ajadve 3, BRINOJHAHA HX
VCTHO (B YMe), KAK W DM DeNIeEMU Ia0a4l 4.

PeminTe vpapHeHMe
4x3—7x_2x2+5x+ 9z +18
25+3 x+3  2x%+9x+9

=0, 4)

PaatoskuM KBSADATHEE Tpéxunen 2x%+ 9x+ 9 ma
mEomuTenn., Pemas xaagpaTHoe ypapHeume 2x° +
+ 9x + 9 =10, HAXOANM €ro KOpPHH X =-3 H X :—g.
ITosTomy

2x2+9x+9»-2(x+3)(x+%}=(x+3)(2x+3).
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19

Oraer

YMHOHM ypaBHeHEHe (4) Ha oOmMHI S3HAMEHATeNIb
Apobett (x + 3) (2x + 3):

(4%% — Tx) (x + 3) — (2x2 + 5x) (2x + 3) + 9x + 18 =0,

OTRVIA
dxt + 12x% - Tx? - 21x — 4x% — 6% -
—10x2—- 152+ 9x + 18 =0,
4x1 + Bx3 - 28x* - 27x+18=0. (5)
Pewmum sro ypasmenue, Ilepefupas AeduTeNH ero
ceofonHoro unena — uncna 18, moaywaem, uro £ = 2
M x=-3 apagiorea erc Eopuamu. IlosToMy MHoO-
rouseH P, (x), cToAIIMA B JEBOH 4YacTH YDABHeHHA
(5), genutca Hameno Ha MEoroumeH (x — 2) (x + 3) =
=x*+x-6,T. 8.
P, (x)=(x2+x - 8) M, (x).
Pasaeaus P,(x) na (x%+ x — 6) yroakom, OOoMyuynm

M,(x)=4x% + 4x - 3. CnenoparTeNbHO, VDABHEHHE
(5) TaroBo:

{x-2)(x+8) (422 + 4x - 8) = 0.
Pewasn xpegpaTHoe ypabHenne 4x2 + 4x - 3 =0, na-

XOTUM ero HOopHER x:% n x=—§.

2
Hrar, xopeamua ypasHenus (5) aeadoren uucaa 2,

-3, %, —g. W3 uux rropodt # verrépriil ARnsTOTCA

IOCTOPOHHKEMH JXAA YPABHeHHA (4), Tak Kak OpH
x=-83unpu x= —-% xoTH Ohl OZWH U3 SHAMEHATeNeHd

ApoGeil, EXORAmMAX B YpaBHeHUe (1), PABOH HYIH,

x =2, x2=%‘

¥rpaxxHeHHA

Haliti gefiCTBHTENbHRIE KOPHN YDABHEHMISA!

D @e+1)(x¥+1)+22=2x (23 +3) - 5;

2) 222 -1 +xCx - 1¥=(x+1)*+ 1622 - 6;
) 2 x-2)Bx+D+xBe+3=1;

4) 22 (3x+ 1) —(x2+1)2-3.

PeIlHTE BO3BPATHOE YDABHEHHE:
1) 6x* - 35x% + 6222 — 352 + 6 =0;
2) #*+2x°-22x*+ 22+ 1 =0,
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PeulHTh pAHOHAILHGS VDABHeAHE!

n =5 _ 11 )
x+1 x-2 (x+1N2-zx)

2) —leng—l=2+2x;

x+4 x

3x2 7 _5x%+9,

-1 *+1 xZ_1°

2x%  3x _ 2(4x-1)

3)

4 - = i

) x-1 x+2 x244-3

5) 3x +x+1= 3 .
2x-1 x+2 2-3x-2x%

6) 1-x  2x 4

X-3 B8x+2 6+Tx-3x2

Hokasars. 9T0 ypasHeHHe ax* + bx® +cx?-bx+a=0, roe
a=0, saMesHofr x-— 1 =i CBOZUTCA K YypaBEedAHI at?+ bt +
+e¢+22=0. *

Pemmnrr yparEeANe:

1) 1 —4x? - 222+ 4x+1=0;

2y 2x4 — 1528 + 14x2 + 152 + 2 =0,

Hatitu geftcTenTentnnie XOPHH YpABHCHWH:
1 x%-9xt 41 ig7= 2¢-8 .

z-1 x-2 x2-3x+2
x3 8x%-1 6x2
x-2 r+l=x‘°‘—x_2,

x? 2x%{x-2) 3x2°+19x+6_
x4+ 2 -3  xi-x—-6
223 L X 85t -7x 12

x+2 x=-1 x2+x—2

2)

3)

4)

BoiACHHTE, NDM KAKHX A€MCTBETENLHBIX 3HAYEEHAX ¢ ypaE-

HEHHE
?+2(a~l)x+a%-a _
-

0

HMeeT OB }IeﬁCTBHTB.‘IbHHK pPa3na<abIX KOpHA.

BolacEuTE, npHa KAaKHX aeficTBATENLHLIX 3HAUEHHAX & YDap-
HeHOHe

23 _2ax%-alx+2a?

=0
x+3

HMeeT TPH PANHUUHEIX AeHACTBUTENRHRIX KOPHA.
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3amaua 1

3agaua 2

3apmaua 3

B 8 kiacce paccMaTpUBajiuCh IpPOCTeHIINE CHCTEMBI
ypaBHEHMH, coflep:Kalque ypaBHEeHHs BTODPOil creme-
uu, IIpofonKumM paccMOTpeHHe TAKMX CHUCTEM.

x2+y%=34,

Pemurs cucre aBHEHMN
HCTEMY YpaBH {x—y=2.

Pemum 5Ty cHCTEMY CIIOCOGOM IMOACTAHOBKM, BhIPa-
3MB y dYepea X M3 BTOPOr0 YPAaBHEHHSA CHCTEMBI:
y=x - 2. Toxcrapnsa »T0 3HAYEHHE J B HePBOE
ypaBHeHHe, noaydaem x2 + (x — 2)% = 34, orkyzaa

x2-2x-15=0, x, =5, x, =-3.

Ilo dopmyse y = x — 2 HAXOAUM ¥, = 3, Y, = —5.
(55 3), (=35 -5).

2x-y=3,

PemuTs cucremy ypaBHeHMi {3x2 e

ITy CHCTEMY TaKs;Ke PeliuM CIIoCO00M IOACTAHOBKH:
y=2x-3,

3x% - 4x(2x - 8) + (2x - 8)2 =5,
3x% - 8x%+12x + 4x% - 12x + 9 =5,
x2=4, x,=2, x,=-2.

Ilo dpopmyne y = 2x — 3 Haxomum ¥y, = 1, y, = -T.
(2; 1), (=2; -7).

x+y=12,

Pewmure cucrem aBHEHHH
v P {xy =35.

ATy CHCTEeMY TaKKe MOKHO PelIuTh crnocobom moi-
CTAHOBKH. O,rmarco ecJI1 9yucaa x, y TAKOBEI, YTO HX
cymMMma pasHa 12, a npousBejgeHue pasHO 35, TO MmO
Teopeme, obparHoii Teopeme Bmera, OHM ABIAIOT-
¢ KOpHAMM ypaBHeHusa z° — 12z + 35 =0, orkyga
2,=1, 2,=05.
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CnenosarensHo, PeLlIeHHAMHA HCXOAHOH CACTeMEl AB-
JIABDTCI MAREI SHCEN:

=7 =581 x,=5 y,=7.
Orser (7; 8), (5; 7). <

Sx-4y=12,

9x2-16y2=20.

P 3anuiueM BTOpOe VPABHEHME CHCTEMEL TAK:
(3x - 4y} (3x + 4y) = 20.

Ilogcragnas B 9TO YpeBHEHHe 3HAUEHHE 3x — 4y = 2,
nosaydaemM

2(3x+4y) =20, 1. e. 3x + 4y =10.
JAHHAA CUCTEMA CBEMACH K CHOTAME

3x-4y=2,
3x +4y =10,

3amaua 4 PemuTk cHCTEMY YDABRHABHI {

KOTOPYIO PettmimM CIocoGoM CIoMKeRNs:
6x=12, x=2; 8y =8, y = 1.
OTBeT (2; 1). <

x+y+2xy=10,

Bama=a 5 Pemurs cucremy ypaBHeHHH {x tyg—2oy=-2.

P Crnaanisas mowIeHRO ypaBHEHHHA CHCTEMEL, MOJIYYa-
eM 2x + 2y =8, otkyaa y =4 - x.
Tlogcremnaa oTo BHAUeHMe Y B JIOH0e HG ypaBACHHIN
CHCTeMEl, HAOPUMED BO BTOpPOE, DOAYYacM
x+4-x-2x(4-x)=-2, OTEYyHa
4-8x+2x%=-2,
2x2 - 8x + 6 =0,
¥»-4x+3=0,
=1, x,=3.
o dopuyne y =4 — x vaxoguMm y, = 3, y, = 1.
OTBerx (1; 3), (3; 1). «

xi+y®2=13,

3anaqa 6 Pemure cucremy ypaBHeHHH {x 6
y=6.

P IlpuGasum x OepBOMY YPAEBHEHHIO CHCTEMBL BTODOE,
YMHOXKeHHOS 58 21
X+ 2xy + yf = 25,
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OrBex

3amadga 7

OTBet

daxaga 8%

OTKYAA
(.r.+y)3=25, x+ y=1h,

Tewmy=5-x, uxny=-5-r

Peurense MCXOAHON CHCTEMH CBENOCH K PeIIEHNIO

OBYX CHCTEM YpapHeHHH:

xX+y=5, X +y=-9,
xy =83 xy =6,

Peluas KamAyH M3 3THX CHCTEM (MCHONLIYA TEOpEe-
My, o6paTHYK reopeme Buers), Haxoqum gereipe pe-
wenua: =2, y; =9 X3=3, yi=2; x;=-2,
yy=-8; 2, =3, y,=-2.

(25 3) (35 2)5 (=25 -3), (=35 -2).

xi-xy+2y¢=18,

P #
2IIETE CACTEMY YPABHEHH {yg _ 2.’1‘.79‘ -8z2=0,

BelpasuM M3 BTOPOT0 YPAaBHEHUA y uepes X, peinad
&7 KAK KBAADATHOS OTHOCHTENEHC I

Yro=xEyx2+32% =x+2x,

OTKYJAA i = 3Xx HJK Y = —X.
1) Tlogecresnas y = 3x B mepBoe ypRBHEHUE AAHHON
CHUCIreMbl, 110J1yY3eM
x? - 3x2 + 18x2= 16,

16x2=16, x?=1, x, =1, z,=-1,
orEvia ¥, =3, y.=-38.
2) Tloacraeadaa y = —x B NEPEOe YDABHEHHE CHOTE-
MBI, OoaygaeM 4x2= 16, ¥ =4, x, =2, x,=-2, oT-
wyna ys=-2, y, = 2.
(1; 8), (-1; -3), (2; -2}, (-2; 2).

x+y=a,

IIp¥ KaxHuX 3HAUYeEHNAX g CHCTEMA » MMeeT
xy=-2a

pemieHns (x; )} TAaxWe, 4ro —2 < x < 2, 2 < y < 27
Hataéy perrenua ¢HeTCMLI, HCIONBIVA TeopeMy, ob-
paTHy0 TeopemMe BueTa:

2? —az ~ 2a* =0, oTryzmA
31,2=%(0i ya®+8a?), 2, = 24, 2y = 0.

IMosTomy peMeRUSMH CHCTeME] SBRISIOTCA MAPBI YM-
cen; (20; —q) u (—a; 2a).
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25

27

a8

29

ITo yenosyio AO/MKHE BRNOAHATHECA HEDABEHCTBA

-2<20<2, -2<-¢<2,

oTKyAa ~1 < a < 1,

-1 <ag<1, <

¥npaxaeERna

-2<a<2.

Pemiurs cuereMy ypandeHuit (25—30).
{x2 +y2="T4,

1)

x+y=12;

) |x?+y2=10,
x+y=+4%

1)

)

1)

3)

1)

3)

1

3)

3)

2x%-2xy+x=-9,
2y-3x=1,;

{[x—l)(y—1}=2,
x+y=>5;

x+y=3,
xy=—40;

x+y=38,
xy=15;

{
&
{

{
e
{

2x+3y 3

4x% -

x?+y?=34,
xy =156

2x 3y=1,
2x%-xy-3y%=3;

xy—-x+y="7,
xwrx-y=13;

xg+y2_10

Xy

x2+4xy+y =94,
xy=15;

2 Jx?-p2=32,
x—y=4

4} xz_y2=169

x—y=1,

x+3y—-10=0;

(x-2)y+D =1,

2) {x"" +6xy+8y?=91,
4) {

2)

4)

2)

4)

xy-2(x+y)=2,
Xy+x+ip=29.

4)

2)

4)

{
{
{
%
2) {x3+y3='133,
{
{
{



i p'cl.?‘.‘l]l‘{ﬁblt’ (‘llU(.’('l[ibl p(.‘lll(?lillﬂ
: CHCTeM YpaBHeHUH

3anaua 1

Orser

3agaua 2

Otser

PaccMoTpuM emé nmpuMepsl HaXOKJeHHA NeicTBH-
TeJAbHBIX pelleHHi cucTeM ypaBHeHHIH.

x+y=12,
PemnTs cucremy ypaBHeHWit | 1 L1.38
x y 8

Ecnu (x; y) — pewmenne aT10# cueremsl, 70 x # 0 n
y # 0. 3anumem BTOpPOe YPaBHEHHME CHCTEMBI TAK:
x+y_3
xy 8’
IlogcraBasis B3Ha4YeHue X +y =12 B moay4eHHOE

VDaBHeHHe, HAXOAUM 12 =g, oTKyaa xy = 32.
xy

Pemenue MAHHOW CHCTEMBI CBEJIOCh K PelIeHH0 CcH-
CTEeMBI

x+y=12,
xy =32.

ITonbaysack Teopemoit, o6parHoit Teopeme Buera, no-
aydqaeM x; =4, y; =8; x,=8, y, = 4.
(4; 8), (8; 4).

x-y%=3,
xy?=28.
BripasuM y® HM3 NepBOrO YpABHEHUS CHCTEMBI H

[OJCTABUM 3TO BbIpAKEHHe BO BTODPOE YpaBHEHHE:
y*=x-3, x(x—-3)=28, x? - 8x - 28 =0, orkyaa

PemuTb cucremy ypaBHEHHIT {

x, =17, x;=-4.

IMonbaysce Gopmynoit y?=x — 3, HaAXoAuUM 3HAUE-
HUA y:ecmu x =7, oy’ =T7- 3, y> = 4, orkyma y = 2
uH y=-2;ecmn x=-4, oy’ =-4 -8 =-7 < 0, no-
3TOMY AeHCTBUTENBHBIX KOPHel Her.

(7; 2), (7; =2).
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3azpus 3

3amaga 4

I1y cHcreMy ypasmeAnidl MOKHO OBJID DelIKTH
HEAHE.

x+(-y2)=38,
X (_y 2) = _28}
COCTABHTB IO Teopeme, oOparaoil Teopeme Buerta,
ypasHeHue 2 — 3z ~ 28 = 0; pemuB 3T0 ypaBHEHNe,
moaywum 2, =x="7, 2, =) =—4d, umu 2, =¥ =7,
23 = X = —4, UTKYAY, CCTEUTBEHHO, LOJLYYUM TUT JKE
OTBeT.

BﬁMCTHM, 9T0 DAMCHA X I¢ped i HE NepBOore ypanHc-
HHA ¥ OOACTAHOBKA HAMJEHHOTO BEIDAXEEHA BO BTO-
poe ypEBHeHHe IpHBeaM DLl K POIISHNIC OGHKBATDAT-
HOTO YPaBHEHHA,

3anmcaB CHCTEMY B BHJE { MOxHO G110

x-yd=7
PemnTs cucremy ypasmenuwit (7, P
xéy —xyc=2,

ITo yenonmic x = 0, y # 0, x — y » 0. Pagnenus nep-
BOE YPABHEHME CHCTEMEI HA BTOPOE, IOJIVINM

4 (x W+ b 7

Ty wlx-y 2
202 +xy + 1) ="Tay. 2x% - Bay+ 275 =0,

=T
2v

PaccMarpHBan NOJAVUCHHOe VPABHEHHE KaK KBAApAaT-
H{E OTHOCHTEIBHO X, Haﬁ,ﬂ,él\l ero KopHHA:

_5ut 42521647 - _By+3y
I —]

Xr 0=
1.2 4 4 1.2 4

OTKYIA x = 2y unu x:%.

Iloscrasan EalifleEALIC DEIPDAKEHES X Y€PCa I BO BTO-

poe YPABHEHME CHCTeMEl, NMOIydYasM:

1) 48 -23=2, oreyma 2 =1 m y, = 1;

2) i — ﬁ =
4 2

Tenepr HaAAEM COOTBETCTBYION{ME 3JHAYEHHA X 10

2, otryma y*=-8 u y; =-2.

dopMyraM x = ZyHu x = g Ilonyuaem x, = 2, x,=-1.
(2; 1), (-1; -2).

2E-_2xy+ %=1,

PemnTdb cHCTEM aBHEHHIT
v P {x3+8y3=35.
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O1Bet

3amaua 5

O1Ber

= [IpuMeRAA GOPMYAY CYMME EYDOB, 3AMHINEM BTODOE

YPABHEHUE CHCTEMB B BHJE
(x + 2y) (x2 - 2xy + 42 = 35.

Ucnonnzys meproe ypABHAHHE CUCTEMEI, HAXOAWM
x+ 2y — 5.

Bripashm n3 3TOTO ypaBHeHMA 2y 4Yepes X H IMOJCTA-
BOM HAHASEHOS BHPAMKOHME HO BTODOS YDSBHEOHUE
CHCTEMEI:

2y=5-x, x* + (5 — x)® = 85, vrtkyau
x%+ 125 - THx + 15x% - x% = 35,
15x2 — T5x + 90 =0,
K -52+6=0; x,=8, x, =2,

Teneps EAXOMHIM COOTBETCTEYIOMNE 3HAYCHUA [f:
2y=§6-38, oreyma y; =1,
2y =5 - 2, oTKyZa y2=§

e
(38: 1), [2, 2)-

x—y=5,
PemmuTeh cEcTeMy yparHeHWH F _ J y_5
i x 6

_.;,

- QbosmaanM JE =t, Torga JE -1 Bropce ypaBHeHMe
¥ x

CHCTEMAEI TENEPL 3aNMHADIETCHA TaK:

1.5 2 5, 4.
t-y=g, tP-gt-1=0,
OTKYVIAa
5, [25 5,18 3 2
= 2 l="ot L=, t,=-=.
f,2 1zi 144 127127 1T 22T 3

3 x_9 o
Tak xax ¢ > 0, To ’iz—,mm——=—-,o'rx ax==y.
» y 2 v 4 YA 49

I[ToACTABIAA 3TO BREIp&KeHEHE X B IepBOoe yDaBHeHHe
CHCTEeMBI, TOJYuaeM g—y—y=5, 2—y=5. u=4. Ilo-
aToMy x =9,

Tak ®8K MH BOSBOAMIN B KBANADAT 33aBELOMO TIOAQ-

FHHUTeNbHEIE YHCIa % 5} %, OpOBREPKA HE HVCHA.

(9; 4).
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Jaxaun 6%

3agauas 7*

OTBeT

xy=2,
PemuTe: cacTeMy YpapHenui ¢ vz =3,
x*+y®=5.

# HailizéM cHAYANA 3HAYEHHR X H }, DOMB3YACh Hep-
BhHIM M TPEeThbEM YDABHEHHAMH HNAHHGH CHCTEMEL.
CHoXHB TpeThe YDABHEHHE ¢ YABOSHHEIM NEpPBEM,
OOAYIAM

(x+y¥=% orkyna x +y=3 g x + y =-8.

IloacTaBnas 3Ha49€HAE * =3 — Y W X = -3 — ¥ B 1ep-
BOR YPABHEHENE CHOTeME), DONYUASM!:

1) B-yy=2, y°-8y-2=0; y;=1, 4, =2;

2 C8-wy=2, ¥+3y+2=0; y;=-2, y,=-1.
Torza cooTRETCTBYIONINE 3HAYCHHA X TAKOBEL

x1=2, x2=1, x3=_1, x4=_2.

Ha BTOPOro YPEPHCHHA CHCTENE HAXOOHM z--3-,
x
OTKYHA

21:%’ 2,=8, 2, =-3, 24=—%‘

[2; 1; E], (1; 2; 8), (-1;-2; -8}, [—2; -1 —g]-
2 2
IlpH KakHX 3HAYBHHAX g CHCTeMa ypaBHeEul
xi+axy+yi=25,
ax+y=8
HMeeT pemerse (x; y), roe x =17
» Ecam x = 1 BXOANT B pemmeBENe CHCTEMEl, TC DOJyda-

eM CHeAVIINYI0 CHCTeMY JBYX VDABHEHHI OTHOCH-
TeNLHC I K &}

l+ay+y?=25,
a+y=38.
Pemas 31y cucreMy ypasHeHHI cmocofoM DOACTAHOE-
KH, NOayaaeMm
a=8-y, 1+B-yy+y*=25
OTKYLH
1+80-y2+y2=25, 8y=24, y=38.
HosToray a =8—y, 7. €. a = 5.

a=>4a.
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31

32

33

34

35

YopaxxaeHEHa

PemuTk cCHCTEeMY ypaBEeHUH (31—33).

x+y=4;

1) {l.‘.l:l,
x oy

3)

1
3}

9)

xi-Baxy+9yi=9;
3)

1)

3)

|
|
|
|
1) {x3 +27y* = 54,
|
|
|

1} |yz=15,

2) x+y=§’
x-y 2

x¥2+yz=186,
xy+yz=135,
xz+xy="7.

PemrnTe cacreMy ypabHeHHH OTHOCHTEABHO X H 4t

x+y—2a,
L {xy =-34%;

x-y=5b,
2} {xy=2b2.
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3agaua 1

Otser

3amaua 2

Ecnn K mpoM3BeeHHUIO ABYX YHCeJ IPUOABUTH MEHb-
mee U3 HUX, To nonyuurca 54. Ecnu K Tomy Ke mpo-
U3BeJeHMI0 NpubaBuThL GOJIbIIIEe YHMCIIO, TO IIOMYIHUT-
ca 56. Hajitu aTH 4ucaa.

VCJ’IOBHG aTOM 3aja4yd TaKOBO, YTO COCTABHTE HYXK-
HYI0 cHUcTeMy ypaBHeHM# npocto. OG03HAYMB MCKO-
MbIe yHcia 4epesd x u y (x < y), moJyduaeM 0o ycJjo-
BHIO JIBA YPABHEHMHA, COCTABJIAIOLUIHE CUCTEMY

xy + x = 54,
xy + y = 56.

BrrunTas U3 BTOPOro YpABHEHUA MEepBOe, NOJIydYaeM:
y—x=2, orkyga y = x + 2. Iloacrasass aTo 3HAYE-
HHE y B IepBOe YPABHEHHUE CHCTEMEI, MMeeM

x(x+2)+x=54, x*+3x-54=0,
%,5=-2(3%9+216)=-1(3215),
x] z6, x2=—9.

IToneaysace dopmynoit y =x + 2, nmoaydyaem y, =8,
Yo =-T.
Hckomble yncna 6 u 8 unu -9 u -T.

IIponseeserue uudp MCKOMOrO ABY3HAYHOrO HATY-
PAJIBHOTO YMCJIa B TPH Da3a MeHbIIe CAMOro 4YHCJa.
Ecau k uckomomy umcay npubasuts 18, To nmoaydur-
cfA YHCJI0, BAlMCaHHOe TeMH Ke nudpamu, HO B 06-
patHoM nopsajake. HaiiTu ato uucno.
O6o3nauuB Yepe3 X YUCJIO AECATKOB HCKOMOTO dMC/a,
a yepesa y UHMCJIO €ro eIWHUIL, 3ATNIIEeM HCKOMOe Yue-
mo B Buge 10x + y.
Hcnonbays ycnoBHS 344, COCTABIAAEM CHCTEMY
ypaBHeHUH

3xy=10x+y,

10x+y +18=10y + x.
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3anaua 3

2 anretipa, % xn.

TipeoGpasyem Ty CHCTEMY:

W0xr+y-3xy=0, 10x+y-3xy=0,
9x -9y +18=0, x-y+2=0.

Pemrrm ATy cHCTeMy crocofSoM IOOCTAHOBRH:
x=y-2, 10y-20+y-3y%16y=0,
- 1Ty +20=0,

172 ¥280-240 1747
6

]

s Yy =4, U=

12

[

TloMEs, 9T0 X ¥ vy — ODuhps AcKOMOre yMcna, Ge-
péM TonnKo sHauenume y =4, oryma x = 2. Hrax,
HCKOMOE THCI0 — 370 4HMcao 24. eHCTBHTENbLHO,
nponarepenne ero oudp 2 ¢+ 4 = 8 ® Tpu paza MeHLIMe
camoro uucna. Ilpudapnsaa k 24 aucno 18, noxyuaem
yucao 42, sanMcaHHOe TeME e madpaMy, HO B 0f-
PaTIOM HODSIAKC.

24, -

JBa rpysosHka, paboras BMecTe, JOMXHE! OELAH Ie-
peresTd rpya 3a € 4. Tax xak Bropoil omosgZan K Ha-
yany paboThI, To E ero NpHesay Nepebid Depepés yiKe

% BCETO Ipy3a. UCcTANBHEYIO 9ACTh I'Pysa Nepesés ToJb-

KO BTOPO# IPYy30BHK, ¥ HOTOMY IEpeBO3KA IPy3a 3a-
aana 12 4. 3a Kaxoe BpEeMA HTOT IPYS MOI [IePeBe3TH
K& Ablfl TPY30BHK, paforas oTzensHO?

IIpuMeM 38 eSHHHOY TOT TDY3, KOTOPHIN AOJMEBI
fininy nepemreaT# royaoBHKA. OBOIHAUHM BpEMS, KO-
TOpoOe 3ATpaTiA OH Ha IepeBOaKy BCEro rPysa OEpPBHIH
TPY30BHK, 9€Pe3 X 4, A BpeMs, KOTOPOe HA 5TO 53aTDa-
Tua Onl BTODOH TIpYySOBEK, eciau B oHm paboranm
PaszensHo, depes y 4. Toraa aa ofMHE 14C NePBHY rpy-

DOBME HepeBEa GBI % YaCTE TPY54, a BTOpOH — ero i

YacTh,
PaBotaa BMecre, 3a OJMH UAC OHHM IAPEROSMAU BRI

(% - %J HTACThH TPY3a H IO YCJIOBHIO 3AQAYH NepeBe3-
™
JM OBl rpy2 38 6 4. IloaTomy (%-—l ‘-6= 1.
N ¥,
Ho 8 5eii¢TBHTeILHOCTH TepBLIil 'PY3OBHEK, [I6DEEE3A
% BCErQ LDYSa, 3aTPATHN He 3T0 g CBOErc BpeMeHH,

a3
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OTBer

8 OCTANBHYIO HacTh Irpysd OepeBéd BTOPOH IDYSOBHE,
JETPATHR HE 2TO g CBOEIC BDEMEHH.

Tak Kak B 9TOM CAyuae BCero 6bLIO SATPAaYEH? HA Ne-
peBosky rpyas 12 4, To moryuaem BTOpOS YDABHEHUE!

3 2, _
Pemmenve aTolf 3amaui cBeNOCH K PeMISHHIO CHCTEMEL
ypaEHeHU
[1+1}5=L
x ¥
3.2 _
PR 12.

CHrauana yOpoCTHM 3Ty CHCTOMY, & 3ATeM pOlMM &
cnioco0oM IoACTAROBKA. HMeeM

6x +6y==xy,
3x + 2y =60,

3x=60-2y, 120 -4y+6y= (20 - %y)y,
60 +y= 10y—%y2,
orkyaa ¥’ — 27y + 180 = (,
yl.z=&27j:‘/7i—9—180=22? =8, =16, =12
IToaszsyace dhopmynolt x =20 — -g— ¥, DoayvIaem

Xy = 10, XAy = 12.
10 ¥ 1 15 4 — npy pasHoH# rpy30nOoALEMHOCTH;

124y u 12 v — nopu oJHOl H ToH e I'DY3OHOLDEM-
HOCTH.

¥hpaxHesus

IIpouapeaeHne ABYX uncen pasHo 185, a ux pasHocts 6. Halitr
BTH YHCIA.

Paanoctp asyx gucen papra 18, CymMa 2rux 4Mcen, Caomen-
Had ¢ YACTHHM OT JZeleHHA GONLINErs Ha MeHbINee, DABHA 34.
Haifire sy uiesa,

IlepumMerp DpAMOYLOABHEEKA DaBeH 14 ¢M, ONOIDAAL €r0 PARHA
12 ev®. KaKOBLI CTOPONE] MPAMOYPOJLHHKA?

Ilnomlah NPAMOYIOABLHONO TpeyrosibHHEA pasHa 90 cM2, Cym-
Ma Oorowmaasit KEAJpATOB, MOCTPOSHHEIX Ha €U0 KATeTAX, PAPHA
369 cm®. KaKOBEI KaTETHl STOrO TPEyroAbHHKA?

34



41

42

IlBa AeBATHIX KJAacca OAHOMH IIKOJBI MpHobpenu OGUIETE B TeaTp.
Ilepsriii Kaace napacxoposana Ha 6uiersl 4900 p. Bropoii kaace
KyInui Ha 15 6ujeToB MeHbIIe, HO SalJIATHJ 3a KajXKJAbIi Ouier
Ha 3D p. goposke u uerparua Ha 6mnersl 3500 p. CKkonbko Guie-
TOB ¥ 10 KAKOH IeHe KYIUJIEHO KaMbIM Kiaccom?

IIsoe pabouux SaKOHYMUIH NOPYUEeHHYI uM pabory 3a 12 u.
Ecau ©b1 cHauaJa OAUH BBINOJHHUI TOJOBUHY 9TO# paGoThl,
a Opyroii — OCTAJILHYIO, TO HA BHINOJHEHHe Beel paboThl MOHA-
pobusock 661 25 4. 3a KaKoe BpeMs KayKAbIi M3 HUX 3aKOHYHI
6B1 BTy pabory, paboras oguH?

Bacceiin HanonHserca Bojaoil M3 ABYX KpaHos. CHauana mep-
BBl KpaH OBl OTKPBIT OAHY TPETh TOTO BpeMeHH, KOTOpoe Tpe-
6yercsa ana HanoJHeHus GacceliHa TOJIBKO uepes OJHH BTOPO
KpaH. 3aTeM, Hao60poT, BTOPOil KpaH OBLI OTKPBIT OAHY TPETh
TOr0 BpPeMeHH, KOoTopoe TpebyercA AJIsA HaANOJHeHUA Oacceii-
Ha 4epe3 oAuH neppblil kpad. [locsie aToro oxkasanock, 4TO Ha-

13 =
[OJIHEHEI = bacceiina. Ob6a KpaHa HamoJHAKT OacceiiH 3a 3 u

36 mMuH. CKOJBKO BpeMeHH HYJKHO JUIA HATIOJHeHHUs OacceiiHa
KamxIbIM KPAaHOM B OT,II;EJIBHOCTH?

Tpu KoneponuecKkue depMbl cleslald paBHbIE 3aIachl oBca, He-
06XoAMMOro A MNOAKOPMKH Jiomajei, YHCJI0 KOTOPBIX Ha
aTUX (hepmax 610 pasHeiM. [lepsoit (hepme dTOrO 3amaca oBca
xBaTaer Ha 105 gmeii. Bropoii depme, nMeromei Ha 10 noma-
neit Gosasile mepsoit, samaca osca xsBaTuT Ha 100 gmeii, ecam
JHEBHYK HODMY OBCa M/ Ka)KAOH JolIajgu YMeHBIIMTL Ha
1 kr. Ha cTonbKo e AHeil XBaTUT OBca TpeTheil depme, rje Jo-
wazeit Ha 10 MeHble, yeM HA NEPBOil, HO JHEBHAS HOPMa OBCA
Ha 3 Kr OoJiblle, 4eM Ha nepBoii. CKOJBKO Jomazei HA Kax-
Ioil hepMe M KAKOBA CYTOUYHAA HOPMAa OBCA HA KaXJ0H U3 HuX?

BoINONTHUTE JAejleHHe MHOTOUYJIEHOB!:

1) (x*+ 2x% — 622 + 11x - 10) : (x% + 3x — 5);
2) (x*+x*+x2-x-2): (x*+x - 2);

3) (2x* + 2x% - 5x% - 2) : (2% + x - 2);

4) (6x* — x®* —x + 1) : (2x + 1).
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47

49

50

51

52

HaiiTu meifcTBUTeNbHBIE KOPHHM ypaBHEHHS:
1) 6x® - 5x>-1Tx+6=0;

2) x%-3x>-6x+8=0;

3) 2x*+ 3x% - 10x% - 5x - 6 = 0;

4) 3x' +3x3-8x2-2x+4=0.

Pemurs ypaBHeHHe:

1) 4x? 4x _ 9x+2

= -
x-2 x+38 x?+x-6

2
2) xT X 1‘1x~12.
x+3 x-2 x245x-6

PemuTs cucremy ypapeeHuit (48—49).

1) j2x2-y=2, 2) |x2-xy-y?=19,
x-y=1; x-y="1.

1) L.-...L:]_, 2) 3 +L=2’
x-1 y-1 x+5 y-3
g =2. 4 1
x+3_y’ x—2_y—6-

ITaomaas OPAMOYroJLHOrO TpeyroJbHHKa paBHa 15 cM?, a
cyMMma ero kareroB pasHa 11 cm. Haiitun karersl.

Cymma guaronasieii pomba pasHa 49 cm. Ilnomaas atoro pomba
paBHa 294 cm?. Haiirn auaromanm pomda.

PasHocTh ABYX HATYDPAJBHBIX YHCEJ OTHOCHTCH K HX IPOH3Be-
AeHUIo Kak 1 : 24, a cyMMa 9THX 4HCceJ OTHOCHTCH K MX pasHo-
cth Kak 5 : 1. Haiitk aru uncaa.

Cymma aByx B3auMHO 0OpaTHEIX apobeil paBHa 2%, a ux pas-

HOCTb DABHA % Haiitu atu apo6u.

BHHOJIHKTb JejleHHe MHOI'OYJIeHOB.
(2x® + x2 — 4x + 3) : (2x + 1).

Pemuts ypaBHeHHe:
x4+ 2x2-5x-6=0.
Pemurts cucremMy ypaBHeHHI:
1) Jx+y="7, 2) |18y—x=17,
xy =10; y:+3x=1.
CyMMa KBaApATOB YMCJIMTENA M 3HAMEHATENd HEeKOTOPOil Apo-
6u pasua 25. Cymma sToii apobm u obGpaTHOM et gpob6u paBHA
-f—g- . HaiiTu npo6sb.
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56

57

59

61

Haiitu peficTBUTEeIbHBIE KOPDHH YDABHEHHA:
1) x°+3x%+2x% +6x2+2x+6=0;
2) x°—-2x*-3x3 +6x2-4x+8=0;
3) 4x% —4x® —5x?' - 3x° - Tx24+x+2=0;
4) x5 -2x5-2x*+6x% - Tx2+8x—-4=0.

Pemnures ypaBHeHUE:
2x%+1  3x2 1528

1 =
)2x+1 3x-1 622+ x-1
3 5x2-17x+2
2) 6x + x x _ 18x .
x+1 x-2 2+ x—x?

BeificHUTE, NPH KaKUX AeHCTBUTENLHBIX 3HAYEHHAX 4 ypas-
HeHHne
x1-10a%x%+ 9a*

2x2-8x -2

HMeeT YeThIpE PA3JIMYHBIX KOPHA.

PemnuTs cHcTeMY VDABHEHMIA:

1) [xy=2, 2) [x2+y?+22=30,
xz2=3, y-x=3,
x?+y?=5; y—-z=4;

38) |y?’-3Bxy+x2—x+y+9=0,
y-x=2;

4) |x?+2xy+y?-x-y=6,
x-2y=3.

Boponanmopueiii Gak 3amonHserca AByMA TpybamMm 3a 2 u
55 muH. IlepBas Tpyba MoKeT ero HanmoJHHTE Ha 2 4 CKoOpee,
yeM BTOpaf. 3a Kakoe BpeMsA Kakgas Tpyba, paboras oTaeNb-
HO, 3ATIOJHHAT aTOT Gak?

ITocse ABYX moOcJeNOBATENbHBIX CHMIKEHHIl IleH Ha OfHO H TO
JKe YMUCJIO IPOIEeHTOR LieHa ToBapa cHuamiaack ¢ 300 go 192 p.
Ha ¢cKoJBbKO NpPOIEHTOB CHHIKAJNACH IIeHA ATOTO TOBapa Kaik-
Awlil pas?

Tennoxon npoién mo TedeHW:O pexu 48 KM M CTOJNBKO 3Ke —
OPOTHB Ted4eHHsd, 3aTPaTHB Ha Bech nyTh 5 4. Kakxoma cober-
BEHHA# CKOPOCTE TEIJIOXOMa, €CJIH CKOPOCTh Te4YeHHdA peKH
4 km/u?

B spurensroM 3aine kiyba 6s110 320 mecr. Ilocie peMoHTA YmC-
JIO MECT B Ka)KXJAOM PAAY YBeJIHUYHJIOCh Ha 4 M, KpoMe TOro, B
sane pobaBuica emé oaun pax. CKOJIBKO CTANKO PALOB B 9TOM
3aJle, ecJqid rnocje pemoHTa crajso 420 mect?
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ZAasa

CreneHs ¢ paiMOHAJIBHBIM
. MOKa3aTeJjieM

R ELREET v

ITpn paccMOTPEHHH CBOICTB CTeNeHH ¢ HATYDAIbHBIM
noxKkasaTejleM OTMeYasioch, HTO CBOMCTBO JeJleHHA
cTeneHen

a":a"=a"" " 1)
cupaBeasiuBo npu n > mu a # 0.
Ecan n < m, To B npasoit 4actu paBeHcTsa (1) moxa-
3aTesib CTENEHHM N — M OTPHIATEe]eH HJIH paBeH HYJIO.
Cmenenb ¢ OMPUYAMELbHbLM U ¢ HYJLE€6bLM NOKA3aQ-
menAamMu OnpeaenasiioT Tak, 4yTodbsl paBeHcTBO (1) 6BLI0
BEpPHO He TOJILKO NPH 1. > m, HO ¥ OPH n < m.
Hanpumep, ecan n = 2, m = 5, To no dopmyne (1) mo-
aydaem:

at:a’=a%"%=a3

C npyroii cTOpoHEI,

2
a a 1
at:iagb="—=——=—.

IloaroMy cumMTaloT, 4TO @ % =

Ounpegenenue 1. Ecan a #0 u n — Harypalib-

HOe 4JCJ0, TO
1

a4 " t= —
a™



IIpumeps:
5_ 1 _
DRt s

l‘ 1= 1 =_].'..“

£ DI
-_ _3=_._1—:—L=—

3) (-0.8)= =515

Ecau n = m, To no dopmyne (1) monyuaem:
a® : a® =arx-n=a0_
a n
—— = 1. IToaTomy cuuTa-

C gpyroi croposel, a" : a* = =
a

jor, uro a® = 1.

Onpenenenue 2. Ecaum a # 0, To

a’=1.

0
Hanpumep, 3° =1, [—%] =1

CreneHH ¢ OTPUILATENBLHLIMH [IOKASATENAMM VIKe HC-
[MOAB30BANINCE [IPH B3AIIHCH YHCe] B CMAHOapMHOM
sude. Hannpumep:

0,00027 =2,7- -1 =2,7-104.
104
Bce ceolicmea cmenenu ¢ HamypaibHblm noxaszame-

aem cnpasedauevt U ONA CMenenu ¢ a0btM YeabtMm
norxasamenem.

Hna nobeix a+#0, b# 0 u n00bIX LeABIX T H M
CIIpABeAJIABEl PABEHCTBA:

1. a®a™=qg*™ 4. (ab)" =a"b"
2, a":am=a"" "™ "
5 |e| —a”

Ilokaxkem, HanpuMmep, CIOPaBeJJIMBOCTh DPABEHCTBA
(ab)' = a™b" opu n < 0.

Ilyers n — mesoe orpunaTenbnoe uucno. Torna —n =k,
rae k — HarypanbHoe uucno. HMenoansysa onpezpese-
HHE CTeleHH C OTPHIATENIbHEIM [HOKasaTeleM U CBOii-
CTBA CTENEHH C HATYPAJBHBIM ITOKA3ATEeM, ITOIyIaeM:

1 .1 _1.1.

(ab)Ye akp® ak bt
— a—kb—k = ap",

(ab)" =(ab) " =

AHAJOTHYHO AOKA3BIBAIOTCA W APyrHe CBOMCTBa CTe-
MeHH ¢ [EeJbIM ITOKas3aTejleM.
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IIprBeséM NpUMEPE! IPHMEREHRA CBOHCTE CTENCHEH C
OEeNBIM NOKAZATEIEeM:
1) 4-3- 411 . 4—8= 43+11 46— 4—3+ll—6 =42= 16;

-2
2) P—S _ P—3°(~2) =32pﬁ =9pﬁqd.
342 g2 . g2 (1) g
Sazaza Yopocrare smpaxenae ¢° (o™ — o) (0? + o®y

62

B3

67

69

B gt _ Ay (2 o 81 _ 6] 1 1 1 _
a*{a = - aH(e“+a*) _a(,— ] - -=
l]l'.'d ﬂ4 I.’.I.‘:'Fﬂd

¥npaxaenun
BriumcauTe:
1) 22+ (3) - (2P + (1% 2) (-T) - (-4)* - 3%
3) 13.23_-90.23, 2% 4) 6 (-2)° - 3 (-2)° - (-2)%.

T]pe,uc'mnwrh RRIDANKEHWE B RHAME CTENMAEHH ¢ HATYDANTRHEIM T10-
HA3ATENeM:

1 74710 2) 5% .5 .5 gy aa®t?, 380
718 ’ 51 .516 ' ) atp? ' PO )
(YerHo.) Brauenure: -1

-
1) 1% 2) 4% 3)(-10)% 9 (-5% 5) [%] ; 6)[%

JanucaTh B BAAE CTEIICEH C OTDHIIBTEHLHHM\HOKBB&TEJIBM:

1, 1. 1. 1
1) 4_5: 2) 213 ¥ 3} x7 » 4) ao '
Brrancnuts (66—67).

-3 -2

10 R _9 . 4.
1) [?J 3 2} [ 11] H 3) (0'2) 3
4) (0,58)°; 5 (-1 6) —(-18)2

-8

1) 37+ (20 2) (g] -4
3) (0,2)y%+ (0,5)5; 4) (-0,1)3 — (-0,2)3.

{(¥erro.) CpasEuaTh ¢ eUBEHNEH:;

o _4
1) 128 2) 21% 3) (0,605 4) {%] )

SanncaTk 6e3 cTeneEeil ¢ OTDHIATEIBEHHM DOKAIATENEM:
D (x-»% 2) (x+y)3 3) 8b75ck;
4) 9a’r; B} a b 6) a’blc™,
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70

71

73

T4

KL

34

G

81

Brypcants (70—7T1).

12 (1 1Y 1)
() ()"
3 0,870,319 4y 17%- 178 - 17,
1) 97 : 910 2y (0, 2)2 (0,2y%

Sz -1 , 2\
JONOREEIHECE
BO3EeCTH CTEHEAb B CTEIEHD!

1) (@)% 2) HY 3) (@) 49 eh.
BoasecTH B cTeOSHL NPOH3BEJeBHE:
1) (ab)%  2) (@) 8) (2a7% 4) (BaH.

BLIMOAHUTE JeficTBRHA:

5 12 R - 2 axs Y
niEl; (2 } s 3 |22, g |2 ¥,

) (bi'J ) (n ) [3y“‘ ) 23
BLIVHCIHTE 3HAYCHNE BHIDAMEHUA!

-1
1y (%y?2—4y?) - [l] npu x =5, y =6,7;
¥

at-pt
2) ((a2b~1)t — alht) : — mpr a=2, b=-3.

3anmcaThk B CTAENAPTHOM BRAe (76—77).
1) 200 0004; 2) 0,0008% 3) 4000°%; 4) 0,002°3,

. 1, 1
1) 0,0000087; 2) 0,00000005086; B) 1%’ 4) 395"
Hpou,ecc OIHPOBKH CTEKI8 3aKAHYNBASTCH, KOrja myﬁnna
BLIEMOK HA eT0 NOBepXEOCTH He npeerrmaet 3 - 107% mu. Banu-
caTh uucac 3 - 102 8 Buae gecarmugoil ApoSn.
ATom CRePXTANENOrO ROMOPOAR CYOIeCTRYST AHDEL
0,00000000001 c. Saurcars yucag 0,00000000001 s suae cre-
OEHN ¢ OTPHHATENLEEIM HCKASATEIEM.
PazMepnl BEpPYCA TPRIML COCTEBIRKT 0K0J0 107 mm. Banu-
cats uncno 107 B suge aecsTEuHOH ApOfn.
JpoSep nIpeACTABATE B BMjJe CTeneHH H Halltn ed sHaYeHHUe OpH
,IlaHHOM 3Haqennn a:

1)"“ ,a=08: 2) £ 4
a™ alS

15,3

. 3=

B -

Briuncaure:
1) ((-20)"y7 : ((-20y9)8 + 2%

2
1T Ly - [ L
2) (170 : 1Ty [17] .
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PEINATE YHCIOBOH PEBYC:

1) 2) 3)
* 78 2«9 * x 7
* X X x & ><3**
18 ¢# * 8 % *0 %3
* k Kk & % & Kk K 4 1 %
* w920 * * * 06 * 5 %
« 7T %+ 83

HpHMéHHTb CBOMCTBA CTENIEHN M BRIYUCIHTEL Ha MUAKPOHAIBKY -
JIATOPE ¢ TOYHOCTHLIO Ao O,01:

1) (1,3)y 18- (1,317 2) (0,87)™ : (0,875
17 -47 17 =51 23 55 2‘;\—52
3 [ﬁ) ’[ﬁ) P (-2—1] '[a, '

BbIuMCARTE Ha MHEPUKANBKYNHTOPE 1 SAIIHCATH DEIYJABTAT B
CTaHIaADTHOM BHIE!:

1) (786™)* : (T865); 2) (923°%y8 . (923%)%;
3) (1,76)% - 35% 4) 47° : (2,5)%

C DOMOLBK MHKPUKAABKYJATOPH BBEINACAHTE o0béM Kyda,
ATHHA pefpa KOTOPOrC paBHAa:

1) 1,54 - 10 ¥ nm: 2) 3,18 - 10° km.

YopoeTuTy:
1) @3 +83-(a®-b9"(aZ-alb* +b77Y
2) (@ —ab ¥ -(at+adt +67Y0
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: ApudnMeTHuecKHil KOpenn
: HATYPAABHOU CTeneHH

Pemiurs ypasuenune x* = 81.

SanuuieM ypaBHeHUe B BHJE

x1-81=0

HIH

(x2-9) (x2+9)=0.
Tak kak x>+ 9#0, To x2—-9=0, orkyga x, =3,
Xy =-3. <
Urak, ypaBHenue x* =81 mmeer aBa meiicTBMTENb-
HBIX KOPHA X, = 3, X, = —3. VX HaA3BIBAIOT KOPHAMH
4eTBEPTOM crenmeHH M3 uucaa 81, a MOJOKHTENbHBIN
KOpeHB (YHCJI0 3) HA3LIBAIOT apu@memuieckum Kop-
HeM 4eTBEpTOoil creneHH m3 umcaa 81 n obosHauaior
4/81. Takum obpasom, 1/81=3.
MoxHO JOKazaTh, 4TO ypaBHeHMe x"=a, THAe
n — HATypaJbHOe 4YHCI0, @ — HeoTpHIaTeJbHOe
YHCJI0, UMeeT eIWHCTBEHHBIN HeOTpHIATeNbHBIN KO-
peHb. DTOT KOPDEeHb HA3BIBAIOT APH(PMETHYECKHM KOpP-
HeM 7n-i cTemeHM U3 YHUCiaa a.

Onpenenenue. Apupmemuveckum KopHem HaTy-
PaNbHOM CTENEeHH N 2 2 U3 HeOTPHUATEIBHOI0 YHCJIa
a Ha3bIBaeTCA HeOTPHIATEeJbHOe UMCJIO, N-A CTeIeHb
KOTOpPOro paBHAa a.

ApudmernueckHii KOpeHbL N-H CTEMeHH M3 4Yucia d
ofo3HavyaeTcs Tak: ﬁ/;. Yucsio @ Ha3BIBAETCH ITOAKO-
PeHHEIM BhIpa)kemueM. Ecam n = 2, To BMecTO %’.G M-
LIyT JE .

ApudmMernuecKHii KOpeHL BTOPOH CTENeHHM HA3LIBA-
0T TaKye Keadpamubim KOpHeM, a KOPeHb TpeTbei
CTeleHH — KYOUu1ecKum KopHeM.

B rex cayuasx, Korja sicHO, 4TO peuyb WAET 00 apud-
MEeTH4YEeCKOM KOpHe - CTeneHH, KPaTKO T'OBODAT:
«Kopens n-it cremesus».
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Yrabnl, HCOONBIYA ONpeReNeHre, AOKAIATE, UTO %a
PaBel b, HYKHO MOKAJATD, 9TO!
1) b20; 2) b*=aq.

Hanpumep, ¥64 =4, 1ax kax 4 > O u 4° = 64.

Ha onpeneneana aprMeTHIeCKOTO KOPHA CIBAYET,
arto ecai 2 2 0, mo

3agaqga 2

e

(%)ﬂ.=a, "Vﬂ-—"’=ﬂ.

Hanpumep, (Y7)5=7, 136 =13.

,Il,el'flc'mne. DOCpenCTBOM KOTOROTO OTRICKHBASTCH KO-
PeHB n-i CTeNeHEHN, HAALIBACTCHA UISACHEHUEM KODHA
n-it cmenerit. IT0 AeACTBHE ABNAASTCH OOPATHRIM K
BOIEEAEHHI) B N-K C¢TeIIeHE.

PeluuTh ypaBHEEWe x° = -8,
ITO ypAaBHEeHHWEe MOXHO 3a0UCATL TAK:
-x¥=8 nam (—x)® =8,
OBosHATHUM —X = ¥, Torda y* = 8.
3T0 YPARHOHHS MMEST CAHHE DOADMUTeALHERHA RODEHDL
p=%8=2. OrpunaTenenrx KopHe#l ypaRHeHHe

y*=8 me umeet, Tax xKax y3 < 0 mpu y < 0. Yne-
Ao y = 0 ramie He siBRASTCA KOPHOM STOPC YpAaBHe-
HAA.

Hrak, yparrenie y° = B uMeer ToaRKa OJIMA KODPAHR

¥y =2, a 3HAYAT, yDaBHEHUE x% = -8 uMeeT TOABKO
OOHH KOpeHE X = - = 2.
x==-8,

RODDTRD pelleHNe YpaABHeHHA x% = -8 MOMtHO BaldH-
CATE TAKI

=-{8=-2.

Boobme, zna apboro HeYETHOTO HATYPAJLHOTO
uncma 2k ~ 1 ypapmenne x2*1 = g npu a < 0 umeer
TONBEQ OGHH KOPeHb, MPATEM OTPHUATEIEHLIN, DTOT
Kopens obosHAuAPTCA, HAK ¥ apadMeTHYecKME KO-

pPeHB,
MHeuEMHOI CMmeneHl U3 OMPULAMETLHO20 YUCAd.

2k +1]
CHMBOJOM a. Ero Ha3BIBEKOT HOpHEM

Hanpunep, ¥-27 =-3, ¥-32=-2,
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87

89

01

92

o3

Kopeus HeuéTHoi! cTeNeHM M3 OTPHEATENLHOLO THEC-
Na @ CEA3AH ¢ ADUOMETHIeCKHM KODHEM W3 THCIA
—g = |a| caeaylomKUM pABEHCTBOM:

2&+W:_2k+hq:_zb+1\‘(m
HampuMep, 3-243 — -5/243 - 3.

Y upaxaeHUa
(Verro.) 1) Haitru apuwhverudecknil RRAJPATHRIE KOPeAh 3

- 1
: 1; 0; 16; 0,81; ; —.
YHCIIA 81; 169 255

2) Ha#trvm apubmeTHueckuit xyduuecknit KOpeHs M3 uMcia’
1; 0; 125; %; 0,027; 0,064.
3) Haiitn apzdmerndecknil KOpeEb YeTBEDTOH CTeHeHH u3

wmena: 0; 1; 16; 18 238. ¢ go16.
81 625

Briuuncnure (88—90).

2
1) §/36%; 2 Vee?; 3) v(%] ; 4) Y2254

o s o (1) w3

1) ¥-64; 2) W15 3) ;’/—L;
4) ¥-1024; 5y &/-348; 6) ¥-87.
Pemute ypaBrenme:

1) »1=81; 2 xﬁ——g—lg; 3) 5x5=_160; d4) 2x%= 1298,

HDH HAKUX AFAUSHHAX ¥ HMEeeT CMEICH BLIDAeHHe:

1) ¥2x-3; 2 ¥x+3; 3 iex-x-1; 9 ﬂ?
Briaucnnts (93—-94).

1) ¥ 125+ 8 /64; 2) ¥32 -0,5Y-216;

3) —%‘Jﬁﬁ(ﬁ_ﬁ; 4) W-%ﬁ;

5) 40,0001 - 2.,/0,25 +5—i

6) 51/ +%/—0,001 - 4/0,0016.
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94 1) y9+17 -/9-V17; 2) (V3+v5 =3-45)%

= N
3) (W5+v21 +\5-v21)%;  4) RN L
95 Vopoceruts:

1) §(x-2) npu: a) x =2 2; 6) x < 2;
2) J(8—x)° mpu: a) x < 3; 6) x> 8.

96 CrosbKO HMeeTcs HATYDAJNBHBIX YHCeJ 7, TAKHX, 9TO
1987 < /n < 19887

;. Croiicrea apudmernyeckoro
: EOPHS

ApupmMeTHyecKHit KOpeHb n-if creneHu obaagaer cie-
AVIOIUMHY c8olicmaamu:

Eciu a 20, b > 0 v n, m — HaTypajbHble YHCIA,
npuuém n = 2, m = 2, o

1. Yab="Ya Vo 8. (Vayr=Yam

a,_“r:/: min _nm
2‘"3_ﬁ 4. a=""Va

B cBoiicTee 1 unciso b mosxer rakixe 6biTh paBHbIM 0,
B CBOHCTBe 3 YHCIO M MOXKeT OBITH JHOOBIM LIEJBIM,
ecan a > 0.

Jokaxem, Hanpumep, 4TO

Vab="a V.

@ Bocnoasayemca onpejgeseHneM apudMeTHUECKOTO
KODH#:
1) YaVb>0,rax kak a >0 u b > 0.

2) (Va Vb)" =ab, rak rax (Va Vb)" =
=(Va)* (Vo) =ab. -
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ARBNCTAYHO AOEA3LIBAOTCA M OCTalbHbIe CBOHMCTBA.
TIpueenéM mpuMephl MPUMEHEHHSA cBOMCTE apudme-
THYECKOI'0 KODHA.

1) @EV_=1/27-3=%/8—=-"J:§T=3-

2a6 J_ qul -4
Yo2s szr—s 5 5’

8) Y57 = (57 = (¥57)° = 53 =125;
4) Y4/4096 ="3/4096 ='V/212 =

-2 4 —2= .l_:l
5) 9 =149 Y3 =3

Sanaua VOpoeTHTE BhIDAXKEHHS
(4#113 b2 ]4
3[ [a1238

» Henonesysa ¢solicrEa APHOMeTHUECROrO KOPHMA, IO-

,Taea >0,862>0,

nydaen:
(Vale® ) _ e _ a0 _ .,
MJalzpe far2p8  a?b
Ynpamaeanat

Briawcantb (97— 100).
97 1) 3/343.0,125; 2) ¥512.216;

3) 4/256-0,0081; 4} g/32-100 000,
08 1) i/53.73; 2y Y114 .34,

T
5 A L,RE . 1] .917

3) {(0,2)" -8%; 4) #(3} 217,

99 1) ¥2.3/500; 2) 0,2-3/0,04;: 3) ¥324-Y4; ¢ ¥2.¥16.

—g
100 1) §f3%0.215; 2) 323.56; 3) ﬁvalz.(%] ; 4) 10’430.[%

101 Hzrievr KOpPEHEL:
1) ¥64x325; 2) Ya®p2; 3) f32x10,%0; &) Yal2ps,

' Sgccz. H Jance 6}"[{1!&.\‘!!{ o6001AYCHLL TOIOMHTEILARE qHCAA, eCAH HEeT
AOIIDIHHATEREBHDIX }’C.‘IUBI‘Iﬂ.
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102

103

104

105

108

107
108

109

110

VODOCTHTL BEHIDAMEHHAE:

1) ¥2ab? Y da’p; 2) ¥Y3a2® - {27a%;
1 ﬂ_b.ifﬂ_ac- ,16_0. fL

3 J: b’ D3 B2 i 2ab

Briyncnnte (103—104).

61 16, g, 19
1 &L zq/;. 9 yfad; o g7,

1) 4/324: 4 4; 2) 128 : 3/2000; 3) ?;
2
Q) 2?; 5) (/20 - J/45):4/5; 8) (Y625-3/5):%/5.

VOpOCTHTL BEIDAMKEENE:

1) ¥Ya®" ; Yab”; 2) §/Blxty : 3f8xy;
3x | ¥, 2b , a
3) aJ-yz: 3 S’sz ' 4) 4’a—a : 4’W.
Boraneante (108—107).
1 %75 2 @0 3 VB2 9 @16)
1) J¥720; 9 JJ1024; 3) 3%0.937; 4) f3/25 .95,

VYIpPOCTHTE BHpAMKEHHE:

1) @) 2) v 3) (Va-¥b)%
- 6 4
4 Faz -Yorne; ) (J"Jazb] T [”JW] -
ﬁmqncnmb (109—110).
3 1. 3 .8 5,2
1 33421 4346 3 sl ks
3

1,01, a7 V. (s;—]
4) 3’”1-‘%35’ 5)(qﬁ], 6) [ YV16 | .

" a9 iz 2 Y54 Y120
3fas50 Vs

4

3) ‘_{—iﬁﬂjzﬂ —J¥64; 4) ai{%w'fﬁ-ﬂat% - J+256;
V2

5y Y11-v57 -Y11+457;  6) ¥17-433 {17+ 33,
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11%

112

113

114

115

116

117

YOopocTHTE BeIpaXenne (111—113).

1) vabz .3 a®b, 2) 8ad . 4a7
2’ ]I 2 i} 3’
[ r b b

gy VatiPe Vadeie? 4 Y2a's Naawr,
:J' abed ’ gb%az 2
_ —
5 {a®) - Fo?)¥; 8) (Va*s")* : (Yab?y.
1) ¥2ab-Y4a?p .3/270b; 2) Yabe -Ya®b2c -Yb5c?;
9) Vadp? .V3a2s® " Yax2 b 41x3y
V3ab ' a2

1) ‘{J%T+( WJS; 2) [ ‘i’?}ﬂ-z[ﬂ]ﬁﬁ
3) 2yVa'b? —[Wasb‘ ]2; 0 4ty ~ Gy
5) (J{/xsyz ]‘_(vxzys)z; 8) '("{lﬁ)z’—%} : 19a?

BEIYHCANTE KA MUKDPOKANBKYJIATOPE C TOUHOCTRIO Ao 0,01:

1) V7-414:43;  2) J6,7 .23 0,37.

N

Brauenwre:

.3 -4
j‘%@; 2) %:_43 3) (4-¥10 +V25)(2 + ¥5);

1) &9 +¥6+¥0) 33 -¥2).

1))

JlOKa3aTh, 4TO J4+2J§ - J4 -2y3=2.
YHPOCTHTE BHIpEHEHHNE:
1) 1§—~J;_J:+ﬂ:b' 2) a—b _ a+ b
Va-ib Ya-1s Vo Vo Ya+ip
1 1
3) - (Va - o)
[?Ja Vo Ya +4J3]

A
4) [—“t:'——% :(¥a -4b)2.

%‘i’% 4
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3amaga 1

: Crenecub ¢ PAainona 1LHLBIM

IHORASATEdeM

§ ..... T RTINS

Beruucanrs 4512 |

b Tak xak 5'2 = (5%, 1o {512 = 4,/(53)4 =58=125. <
12

Takum obpasom, V52 = 54 . Touro Tak e MOXKHO

noKasaTb, 4TO
15
8715 =775,

Boobme, ecau n — HATYpaJbHOE YHCJO, T # 2, M —
1eJI0e YHCJIO B YacTHOe % ABJAETCH LEAbIM YHCIOM,
TO npu a > 0 cupaBejiNBO PABEHCTBO

Ya™ = a%. (1)

m
@ Tlo VCIOBHIO : — IleJjioe YHCJIO, T. €. IPH JeJieHHH m

HaA n B peayabTaTe mojydaercs resoe uuciao k. Torga
m
H3 PABEHCTBA o k cnepyer, uro m = kn. [Ipumensas

CBOMCTBA CTEelleHM M apudMeTHYecKoro KOpH#A, IIo-
JydaeM:

%}am — l’l,‘alm o n’(ak)n — ak= a%_

Ecau e gacTHOE % He sABJAAeTCHA HeJIbIM YHCJIOM, TO

m

cremens an, rae a > 0, onpejeasOT TaK, YTOOBI

ocranack BepHOii dpopmyia (1), T. e. B B 23TOM ciydae
CYHTAKT, 4TO

m
arn =Ya™. (2)

Taxkum obpasom, dopmyia (2) cupaBegiusa JJis JIO-
foro mesoro yuciua m, JoO60ro HaTYpaJbHOrO YHCJIA
n=2wna>0.

50



Hanpumep,

3

161 = {163 =212 = 23=8;
5

74 =475 =474 .7 = 747,

HanoMHHUM, 4TO PAYUOHALBHOE YUCLO I' — DTO YHUCJIO
suga 7, r.e. r="2, rme m — menoe, n — HATY-
n n

panbHOe umesno. Torga mo gopmyne (2) monyuaem

Lﬂ_
a'=anr =4%a™.
Taxum obpasom, cremeHb ompejeseHa niasA Jwoboro
pPanHOHAJBHOIO MOKa3aTesJd M JO0ro NmoJoHUTeNb-
HOT'0 OCHOBAHHSA.

Ecau r=">0, to seipaskenne Ya™ wuMeeT cMBICH
n

He TONBKO npu a > 0, Ho u npu a = 0, npu4ém
yom =0.

ITosTomy cumTaioT, uro npH r > 0 BLImoNHAeTcsa pa-
BeHerso 07 = 0,

ITonbaysace ¢opmynamu (1) u (2), creneds ¢ paumuo-
HAJILHBIM TOKAa3aTeslieM MOMKHO IPEJCTABHTL B BHJE
KOpHA H H&050p01‘.
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Ormerum, uro H3 (opMyasl (2) ¥ CBOMCTB KOpHS

clleflyeT PaBeHCTBO
mn mhk
anr =qgnk,

roe a > 0, m — nesoe u n, k — HaTypaJbHBIe YHC-
na.
9

3
4 =Tz,

oo

Hanpumep, 74 =7
Moz:HO IIOK&a3aThb, YTO 8Ce ceolicmea emeneHu ¢ Ha-
MYpPaibHbiM NOKA3aAmMeLeM GepHbL OAA cmenenu ¢
A00LIM PAYUOHAALHBLM NOKA3AMENeM U NONONCU-
MmeabHbIM OCHOBAHUeM. A MMEeHHO Ans JIOGBIX pa-
IHOHAJBHBIX YHCeN p U ¢ ¥ awbeix a >0 u b >0

BEepPHLI paBeHCTBA:

52

1. aPa9=aP*9 4. (ab)? = aPb?
P
2. aP:a9=qP 9 5. [E] - af
b bP
3. (a?)9=ar?

OTH CBOMCTBA BBITEKAIOT M3 CBOMCTB KopHeil. [loka-

JKeM, HallpuMep, cBoiicTBo afa? = af* 9.

Iyers p=",¢ = ? ,rje n ul — HATypajJbHBIE YUCIA,
n

m u k — uensle yucna. Hy:xHo mokasars, 4To

m k& m _k

angl =qn 1, 3)
IlpuBens apobm % " ? K 0bmieMy 3HaAMEHATeN, 3a-

OHIIeM JIeBYIO YaACTEh paBeHcTBa (3) B BHAe

m ok om ok
anrngl! =anrgnl,

Hcnoabaysa onpejesedne CTENeHH ¢ PAIMOHAJILHBIM
rnoKasaTesjieM, CBOMCTBA KODHA M CTENEHM C ILeJBIM
oKasaTesjeM, IMOJyYaeM:

m k mi kn

a:l" .a? =a? .aﬁ — ”’”alﬂf . nl akn —
; mi+kn ﬂ+£
=R_Uamf_akn ="Jamt+kn =g n =gn 1,

AHAJOMrMYHO JOKA3LIBAIOTCH OCTAJbHBIE CBOMCTBA
CTelleHH ¢ PailMOoHaJMbHBIM IIOKA3ATEJJEeM.

Ilpuseaém npuMepsl IPUMEHEHHsI CBOMCTB CTElIeHH.
i 8 1.8

1) 71.7§=7Z+I=7;



Samaua 2

3amaua 3

3amaua 4

L L

2 1
2) 94 1 96 =92

19 1, 8 4.3
8) (163)1 =163 1 =184 =(21)4 =2 1 =28 =8;
2 2 22
4) 243 =(23.3)3 = 2° 3.33 = 4%/32 = 439
i 1 1
L 2.3
5) [£J3= 8 _y _2
a7 1 1 3
273 (3%)3
1 1
Beruncante 255 - 1255,
1 1 1 1
255 .1255 = (25.125)% =(5%)5 = 5.
4 4

3
YUpocTHTE BEIpaMEHUE ——m8——.

4 4 i 1
ash+ abd _ ab(a?l +b3)_ab
3 3 1 T
a+ b by .
J_ ad + b3
1 7 -1 5
3 _g8 3 _ g3
YOpocTUTR RENAKEHUR al a4 - a2 u]
a3 —ad% ad+g 3
1 T -1 5 1 -1
a® —a? @ 3-43 _ad(l-a®) a 3(i-a®)_
14 2z 1T 1 B
a3 —ad a3 +a 3 a3fl-a) a 3(1+a)

=1l+a-{(1-a)=2a.

Hoxaaﬂem, KAK MOEHEOC BBECCTH Crieiieny C Uppauiua-
HALABHBIM NOKAIQCMeReM, A8 NDUMEDS 342, Hadingm
OpHOAMMEHHUE JHAYEHNEe V2 ¢ DOMOIILI MHKpPO-

KaJbRyJIATODA:
2 1,414213562.

BrmunieM mocaefoBaTelbH? OpHOINKEHHEIE ZHAYE-
Hna + 2 ¢ rogsoctoio go 0,1; 0,01; 0,001 u 1. o.
IloayynM OocreAdBATENbHOCTE:

1,4; 1,41; 1,414; 1,4142; ...,
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118

119

120

121

3anuiuIeM NocaeAOBATENLHOCTE CTeleHe# wuHceaa 3
€ 3 THMH DALHOEANLHBRIMHE NOKAIATEJIHMH!

31,4, 31,41; 31,414: 31,4142; s

Mo HEC TOKA3aTh, YTO STH CTeHSHH ABIAITCH TOCe-
JOBATEJBHEIME NPUGIHKEAEHME JHAUCHEAMHE HEKO-
TOPOTQ AeHCTBHTENBHOrC YHCIA, KOTOPoe 0003HAYA-
or 3¥2. BurancnmM B MAKPOKAIBKYAATODE!

814 = 4,655536722,
3141 — 4 706965002,
3141 = 4 727605035,
314142 — 4 79873393,
32 = 4,728804388.

AHAJOTHTHO OMpefeffercd CTeneHb ab ¢ IONOoMGH-
TEJbHBIM OCHUBAHKHEM ¢ H JIO0HIM HpPpPaUKOHUNbHLIM
moxaszareneM. TakMM 0OpasoM. TENEDh CiMeneRt ¢ No-
ROICUMEILHUWM OCHOBAHUeM onpedeneite dna aodoso
feiicmsumexprO20 NOKAIAMENLE, RPputém ceoiicmaa
cmenely ¢ deillemaumensnvn NOKAIAMEACM MAaKue
HE, KOK U CBORCTSO CINEeNERU € PALUTHALDHBIM 11O
rasamenem.

YnpamHEeEHd

{(¥cTrO.) IlpeacTaBuTh B BHAE CTENIEHK ¢ DAOUOHANBHBIM DOKA-

gnTeJaem:
1) Jad: 2) ¥at: 3) 38,
4) ¥l R) %Ya; 6) Y3,

(¥erno.) IIpeacTaBUTh B BUAE KUPHHA M3 CTEHEHH C LEIbIM NO-

KAO3aTeJIeM:

1 2 5
1) x4; 2) y5; 3) a 5;

1 1 2
4) b 8 5) (2x)2; 6) (3b) 3.
Berauacants {(120—123).

1 1 2
1) 642; 2) 273; 3) R3:

3
4) 814; 5) 16775, 8) 91s,

11 2 8 z 1
1) 25 .25 2) BT .57 3) 98 : 95,

1 & 22 i
4) 42 : 465 B) (77%) 3 6) (812).



122

128

124

125

126

127

128

129

2z z 2z 8 3
1y 95 .275; 2) T8 .493; 3) 1441: 94 4) 1502 62.
LY —% 2
= = . =15 _ 3-
1) (16] + [8] H 2) (0,04) (0,125) 3;
8 4 27" gy
3) 87 87 -35.35; 4) |55 | +((0.2)s | .
HaifTi 3Ea49eHNAE BEID&HOHUA:
1) ¥a-%a nmpr a = 0,09; 2) vb: ¥o npm b= 27;
4_3'_2 3— 4 12‘/_5 o
mpn & =1,3; 4) Va-J;- a” npu a = 2,7.
K
Hpencmn‘rb B BHAR cTeneHn C DANBOHAJILHBIM noxaaaTeneM:
1)a3 Aa; 2)b2 baﬁf 3) ¥b: bﬁ

1
1) a3 : ¥a; 5) x17.x%8 5 x8 6) y %51y 22 .50,

Brraueaurs:
1) 22—85.85; 2} 311—2%:9%;
3) ﬁli-ﬂﬁ : (4J§ ,9J§); 4) (51+E)1—E_

¥OpocTHTE BRIDaXeEne (127—128).

i
3 ( 2Y° 41z
1)(a4)4—(b3]; 2){[:—;” ;

2+1
3) (fx24-y12)0 gy 42 { & } :

i[ 1 E]

ad|la 3 +a8

) ———— s )"5‘5"4 Vo),
1{ 8 1Y)’
al[aha'I] bS(’J_ v 2)

5 Y
3) &% l—ab 8
k4

av'uz -3 &2

Burameants:

aﬂwf_g+b3 "r;

AT

l 1 3

] 1 ) 1
1) [25.3'5 —35-2‘5}.%; 2) [ 24 —24: 54]4 000;
_ 3Y? 3
3) @7 +@RYE-1 gy [(0,5)5] —(403) 73,
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130 VYuOpocTHTL BHIpAM{eEHe:

1 1
1) a*Ya¥a; 2) {3\'05'2 + (ab) ¢ JG ab?;
| 2
3) b2ipib; 4 (%+%)[a5 +b3 Vi*_b]-

131 Coxparirs apobn:

-y Ja b,
Yoo KT
%2 4 y? at — bd
1 1 3
z 2 _92p2
3) m< +n . 4) [ f2__c +1-
m+2¥ymn ~n ve—1

YopocTuTes Brtpaxesus (132—134).

. =, 1 12
132 1)(1~2J—+—J:[a2 -ba];
a q
1 1 —
2) [a‘* +ba]:[2+6vE +31’£];
] a
1 3

1 g -1 -1 -1
3) at —a4 B2 P 4 Ja -a 2b_8\3a2 —a 3b
e 1 1 falp o— L —°
at -ad B2 4+b 2 1-va™b Na+a iyo
£} 1 .
2 b2 2a” —4ob
133 1) __2°* ___& -
Jardo Vo Ja  e-b
2) Bxy—y Wy plx |
¥
-y Jr-fy Jx+y
3) 1 _ %4.% . 4 ifa_z-ilb_z_ a-b
3 3 2 2’ a z 2 g’
J;+JB a’ —%-b-e-b‘? a—-\G ad +3~.'Jab+b3
a-—-b a+b |
134 1} Sa_%_ l :1'
al +bi
a+b a—b
w31 77 11 7
ad —a3bd + b3 a3 +a3b? 4+ b3
2 2 11
ad + h3 1 . ad — b3 1
3) a-b 1 L’ 4) a+b 2 11 27

ad — 3 a% —a3ps + b3

135 BHYHCANTE HA MHKPOKANBEYAATOPE ¢ TOUEOCTERIO IO 0,01:

1y ¥V3+4a 2 ¥7+810; 3 58 o @25 5 .
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. Bospegenune B crelleHb
P HHCIOBOYO HeDABeHCTRA

R I e I I I I e e e

B xypce anrebper VIII kmacca Ownlo ZOKAa3aHO, 4TO
Ipy YMHOMKEHHH HEpPABEHCTB OXWHAKOBOTO 3HAKA, ¥
KOTOPBIX JIEBBIE ¥ NPABBIE YACTH HOJIOMHUTENbBHBI, 110~

Jy4dyaeTcsa HepaBeHCTBO TOro JKe 3Haka.

Orcroga ciaeayer, uto ecau a > b > 0 u n — Hary-
pajbHOe 4HcJo, TO a® > b".

@ Tlo yenoBuio a > 0, b > 0. IlepemBOXaA n OAUHAKO-

BBIX HepaBeHCTB a > b, noayuyaem a" > b".

5
3agaua 1 CpasruTs uncia (0,43)° n [g] .

P Tak kKak §tl),428 ¢ Toumocthio xo 0,001, To

5
0,43 > % Iosromy (0,43)° > (g) .

HepageHscTBO, y KOTOPOr'O JieBafd ¥ NPABAS YACTH MO-
JIOMKUTENBHEI, MOKHO BO3SBOJAHTE B OTJHYHYIO OT
HYJS PANMOHANBHYIO CTEIeHb:

ecimia>b>0,r>0,T0a” > b7 (1)
ecana>b>0,r<0,toa" <b". 2)

Hoxkaxem cpoiictso (1).
Hokaxem cHauana, 49TO cBoiicTBo (1) BepHO npH

r= - , 4 3aTeM B 00leM ciydae IpH r= o
n n
1) Iyers r= -1—, rae n — HATYPAJIbHOE 4YMCI0, 60Jb-
n

mee 1, a > 0, b > 0. Ilo ycnosuwo a > b. Hymxuo no-
1 1

KasaTh, uTo a» >bn ., [IpeANOIOMHEM, YTO BTO HEBEp-
1 1

HO, T.e. ar <bn. Ho TOTA, BO3BOAA 9TO

HEPaBeHCTBO B HATYPAJBHYIO CTeNeHb 1, MOJYIUM

a < b, 4T0 ODPOTHBOPEYHUT ycJoBuiO @ > b. WUrak, U3
1 1

a > b > 0 cuegyer, uro an >bn,
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m
2) Myets r=;, rIe M U * — FATYPANEHEE YHOAA.

Toraa mo AoRasaHHOMY M3 yeaosua a > b > 0 cnegy-
1 1

er, 4YT0 a” >b*. Bo3eeos TO HEpABEHCTEO B HATY-

£ " 1™
DPANBHYI0 CTeNeH: 71, OOAYIAeM [a" ] > {b n ] ’
m m

T.e.as >hn.
2 2
Hanpumep, 57 > 37

N

,T&RRBK5?3H%>O.

Teneps JoKANEM CBOHCTBO (2).

Ecan r < 0, 0 —r > . Ilo ceoitersy (1) u3 yeaonua
a > b > 0caegyer, yto @ > b, ¥YMHORaH ofie TacTH
STOT0 HepPARSHCTRA HA NONOKUTENLHOe dNCcao a’'d’,
oonygaem & > a’, T. e, a” < ¥,

Hanpumep, (0.7)° < (0.6)3, tax rax 0.7 > 0.6, a
—-8<0,

B xypce BHCIeHd MATEeMATHKHM IOOKASEHIBASTCA, UTO
cooiiereo (1) copaseanuBo Agua NoBOrc DOTOIKL-
TeJLHOr0 AefCTEUTENLHOIY 9HCAA 7, 4 CBOWCTEO
(2) — pra moboro oTPHUATENEROIC TelicTEHTENLHODD

QHCJE T
VZ A2
Hanpumep, [g] > [7

A (6" 7.6
s <|= . TAK KaK —~ > 2, a -3 < 0.
OTMETHM, UTO DACCMOTDEeHERE CBUHUTBA BO3BEIEHHNA
B CTEEHL CTPOPMX HepABeHCTE (CO 3HAROM > MIH <)
COpaneaNBBH ¥ ANA HECTPOTHX HEePABCHUTB (CO 3Ha-
KOM 2 HJIH <).

8.7 )
. e 2=0,
TEI.RRB.RQ 3 a-J

rd

HTaK, ecaH ofie 4aCTH HEPABEHCTEA HOTOKHTENRHEL,
TO IIDH BORBEOEHUH BTO & NOANKUMELBHYI CMENEenb
SHAE HePABEHCTRA COXPANACNCA, & OPH BO3BEACHHH
8 OMPUKAMEALHY W CIeneny 3HAK HeDABEHCTBA Me-
HREeMCEA HA npomueonoaoxnb;ﬁ.

Sanaua 2

HamoMENM, 9T0 418 CTPOTUX HEPABEHCTR NPOMUSO-
MOAOHHHIML CHATAKTCA 3HAKH > 1 <, & AJH HECTPO-
rux — 3HAKN 2 U %,

CpaBHUTEL YHCAA:

_1 : L 2
17| 8 18] 8, ] 42
1) [E} . [—17} ;0 2) [7] K (0,86)*°,

a8



1) Takx xak % <1, a 18 >1, To 17 (18 Boageas aTo

17 18
HEepaBeHCTBO B OTPMIATEJIBHYIO CTelleHb (—%), mo-

-1 1
1713 5[18} 3
18 17

2) CpaBauM  ocHOBaHuUS  creneHd. Tak  Kak

aydaaeM

g=0,857..., TO $<0,86. BoasBegsni aro Hepa-

BEHCTBO B MNOJIOMHTEJBEHYIO CTeleHb \/E, noJgy4daem

V2 ~
[g] < (0,86)"2.

Sanaua 3 Pemuts ypasuenue 10 =1,
Yucno x = 0 aBisercss KOPHEM 3TOr0 YpaBHEHMSA, TaK
kak 10° = 1. IlokaskemM, uTO APYTHMX KOpHeii Her. Ba-
mulIeM AaHHOE ypaBHeHue B Buge 10 = 1%,
Ecau x > 0, to 10* > 1%, i, caefoBaTeJbLHO, YPABHe-
HUE He UMeeT MOJIOKUTEeNbHBIX KOpHeM.
Eeaun x <0, o 10 < 1%, u, ciemoBaTelbHO, YpaB-
HEHMEe He HMeeT OTpHUaTeJbHBIX KOpHeil., Takum
obpasoM, x = 0 — eJHHCTBeHHBIH KOpPEeHb YPABHEHHHA
10 = 1.
AHAJOIMYHO AOKAa3bIBAETCH, YTO ypaBHeHme a* =1,
raea > 0, a # 1, umeeT eIUHCTBEHHBIH KopeHs X = 0.

Paserncmeo

a*=a¥, (3)

2de a > 0, a # 1, 6epHO MOAbKO npu x = Y.

3amava 4

Orger

|
(=
-

VYmuoMxasn pasercerso (3) Ha a™¥, monyyaem a* ¥ =
OTKYJAa X = Y.

Pemuts ypasrernue 3%* -1 =9,
32*-1=32 orkyma 2x-1=2, x=1,5.
x=1,5.

Pacemorpum ypaBHeHHe

a*=b,
rnea >0,a#1,b>0.
MosxHO A0Ka3aTh, YTO 9TO YpPABHEHHE MMEeT eJHHCT-
BeHHBIH KOpeHb x,. UMCIIO X, HASEIBAIOT JI02APUPMOM
yuena b no ocrnosanuio a u obosnavaror log, b. Hanpu-
Mep, KOpHeM ypaBHeHusa 3% =9 aBiasercsas umucyno 2,
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T. e. log, 9 =2, Todro rax xe log, 16 =4, T&K KaK

21=16; log, % =-1, Tar aK 5'1=%: log, 27 = -3,
-3 3
1
=1 =27.
TR KaK [3]

JlorapadM uHcna b oo ocHOBaHHIO 10 RazmEeawoT d¢-
camunnsim aozapupmon 1 obosnazaror lg b. Harrpu-
Mep, 1g 100 = 2, Tak xak 102 =100; lg 0,001 = -3,
Tax kax 1079 =0,001.

3anaua & C moMOUTRYY MUKPOKANBKYISATOPA DENTHTh VDaBHe-

ame 103" *1 =5 (¢ Tounocreo Ao 0,1).
 3x +1=1g5, orryza x=%(lg5 —1).

BriuMc/eEMA OPOBeEM 10 TIPOrpaMMe:

5|E|1|33E|—0 1003433.

Orser x=-0,1. 7
¥Ynpaxnaennda
136 (Yermo.) CpaRHHTL 4YHCAA!
1 1 . ] A
1) 23 u §3; 2) b5 mE38 5,

137

138

139

3) 5% u 7Y% 4) 217 w912,

CpaBEUTE YHCHS:

1 1
1 = -3 1
= 6 ﬁ 5 4 —
i) Pl L 4.
1} (0.88) H[IJ ; 2) [12) n(0,41) 4;
Y2 =¥ N4
¥z 3], 1 12 ]
3) (4.09)¥° u [425] ; 4)( 2) " \13]
PemuTh ypanueune:
1
1} 62 = 65; 2) 3 =27; 3) 7' =719
dx—3
4) 222v1-32;  B) 42*7=1; ) [%) =5

CpassuT: umRCHAa:

i3] -4




TPEMSA OAHHAKOBRIMH LTHOPAMH
JAIMMHCATE BO3MONXHG BOJXBIMEE YHCAG.

Pemruts ypapaenune {140—142).

140 1) 3%-¥=2T; 2) 35-F=1;
1 -1
3) 92" '-3=0; 4) 27" "3 ~81=0.
rl 2x-5 11 x-4
4 = 95 - 8. dx -0 _ | 1 .
141 1) \QJ 3 H 2) 2 2] H
_2 x-1,9
i 8141+13=l; 4) 25% :( ] .
) 16 J5

1
5
1 2:4-]._ . . e s -
142 1) [ﬁ = (343)%; 2) (¥2) “J: ;

x - ].
3) 93x+4_J_ 27 = 43~ 2J2
NS (J_)’

143 BorincanTo:
1) log;49; 2) log,64; 3) log, 4 4) log, %
z
144 BiIuncoHUT: HA MUKPOKANLEYALTOPe ¢ TouHOCTHI g0 0,1
1) 1g23; 2) 1g131; 3) 40lg2; 4) 5T1lg3.
145 C DoMOmbBi0 MHKDOKEABKYJIATCPA HafTH ¢ TO9HOCTRIO Ko 0,01
KOPeHL YDABHeHUS:
1) 10&-1=7; 2) 10'-3%¥ =4,
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. Ynpa’kaeHus
: K raase II

...... .,-.....‘...‘.,

146 BeluMCIHTE:

4 1
1) (0,175)° + (0,36)2 —13;  2) 17043 _(0,008) 3+ (15,1)%;
-2 1 2
41 _ |13 i 0. = 0
3) [g] [27] +4-379% 4) (0,125) 3+(4J (1,85)".

147 BreIYHCIUTH:
1) 9,3-10%: (3,1 107%); 2
3) 8,1-10'%-2-10"' 4) 6,4 105 (1,6 - 107);
1
3

o siosfo-3) (1) () ()
6)3-10"-(8“‘%] [] [i] []

148 Haiiti 3HaAYeHHe BhIPAYKEHWA:

,7-10%-3-107;

1 8)? z 1)
3 .x6 ad .a?

1) * 1x npnx:%; 2) . nopu a = 0,1
xE a_§

149 VYunpocTHTb BelpajxkeHHe:

1) (125x -%8x) - (¥/27x -¥64x);
2) Wx +416x)+(V/81x - ¥625x);
3)[ S _+ 1_3];3_+_ vi-a?

Vvi+a J1+a ’

4) [1-=2—|:(Jx2-y2 -
[ f—yz] '

150 PemuTrs ypaBHeHHe:
1) 751 =49; 2) (0,2)' ~*=0,04;

dx+3 1 2x
3) [é] =72 4) 35*-":(-3-] :
[}
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fiponeps cofy’

1 BBIYHMCIHUTD:

3
-1
1) 35:37- 2—2-24+[[§] ]; 2) §/310. 32 -

3 2 2 2
3) 252 .2571 +(5%)3 : 5% — 483 : 63,
2 Banumcars uyucaa 8600 u 0,0078 B craEZapTHOM BHAE M HAHTH
HX NPpOH3BEJEeHHEe H YaCTHOEe. '
3  VnopocTuTh BeIpaxKeHHe:
8x79.2x5%

-2
1) ———; 2) (x“+y“)-[xiy] .

Ty

x
5

3 "
4 YIIpOCTHTB BeIpaXeHHe -—a——l 1 HAMTH ero 4McJIOBOe 3Ha4de-

Ya? . ait

Hue npu a = 81.

5 CpaBHHTH 4YHcJA:
2

2 2 -1 -1
(0,78)3 u (0,67)3; (3,09) 3 u (3,08) 3.

151 BuIYMCIHUTE:

)0 19 5
1 0,25 _ | 719 |5,
1) [16] +10000 [732) :

I

2) (0,001) q»—2 as 643 -8 3

3) 275 (-2)2 + [3%]_5;

al
2

4) (-0,5) - 625 — (2 ;_]

152 [Ilpu Kakux 3HAYEHHAX X MMEeT CMBICJI BHIpAYKeHHe:

1) x°-4; 2) fx2-5x+6;  3)¢% i
x+
4) Yx2-5x+86; 5) §x%—x; 6)8/x>—5x2+6x7?

153 VuopocruTe BeIpamkenue:

1 4 4 -2
at —g 14 ad —ag 3
1) 4 2) -
1 3 1 _2
ad —g 4 ad —qg 3
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154

155

s 1 3 " 4
bd +2b% +b 1 a 3b%—a%p 3
Do Mg
B 4+ b 4 a 32 _p g2

5) Jﬂab ! -y -—lb3 6] d:b ‘: —ﬂ_%b%
Vab™l —va~lb PR R -

1
1+J_ Yaro _Yar? b |2
R n ] (regenf )

2
g [ are , Ve J }:cir-%.
)[3J_ b MO

CpasauTes pebpo rRyba obbémom 100 cM® ¢ paguycoM mapa Ta-
KOTO e 00pémMa. (UObéM mapa paauyca R BuIYECARETCA MO

dbopmyae ¥V = % xR3)

)

C moMOINBEH MHKDOKAJBKVIATODA BRIMHCAHTD IEDHON EoneDa-
HMHA MAaATHUKA AanaEoi 18,0 cM no dopmyne T =2n f;, rae

! — pam=a mMasTHEKA (B mMerpax), £ ~ 9,8 M/¢?, T — ncpuoa
KonefaHnE MEATHHEKA (B CEKYHIEX).



121

1

223

- CTeneHHas
. pyHKIUSA

Eciu Ka)XIOMy 3HAYEeHHIO X M3 HEKOTOPOro MHOKe-
CTBA 4YHCeJ NOCTABJEHO B COOTBETCTBHE YHCJO Y, TO
TOBOPAT, YTO HA 3TOM MHOMeECTBe 3ajaHa Qy.‘ﬁﬂ{u.ﬂ
y (x). ITpu 9TOM X HaBLIBAIOT HE3ABUCUMOIL NLEPEMEH-
HOli BN ap2yMenHmom, a Y — 3A6UCUMOIL nepemMeH-
HOll WiIn pyHKyuell.

Brl 3HakOMEI ¢ JiMHelHOU QyHknHMel y=kx +b u
KBaJparuynoil pyaruuei y = ax? + bx + c.

Hnsa 3atTux (QYHKOWH 3HAYEeHWe apryMeHTa MOKeT
OBITH JIIOOBIM JEHCTBHTENBHBIM YHCIOM.
PaccMoTpuM Temepbh (DYHKIHIO, KOTOpas KamkIOMY
HEOTPHIATEJBHOMY YHCJY X CONOCTABJAET YHCI0 v X,
T. €. QYHKIHIO iy = J_:E Hns sTolt yHKIUH apryMeHT
MOKeT IPHHUMATH TOJbKO HEOTPHUIATEeIbHBIE 3HAYE-
Hua: x 2 0. B arom ciayuyae roBopsar, 410 QYHKIIUA
ompejiejieHA Ha MHOJKECTBe BCEX HEOTPHIATEeNbLHBIX
YHCesa, M 9TO MHOKECTBO HA3BIBAIOT 00JacThIO olpe-
AeneHus (GDYHKIHU Yy =+ X.

Boobme ofnacmuio onpedesenus GyHKIHH HA3LIBA-
T MHOXeCTBO BCeX SHa‘{eHHﬁ. KOTOpPEIE MOJKeT
IPHHUMATL €€ apPryMeHT.

3 Anre6pa, 9 xn.

Hanpumep, ¢yHKNUA, 3ajaHHadA GOpMYyJIOM y=l,
X

ompemesena npu x # 0, T. e. obnacTe onpejeseHUs
9Toif QYHKIMM — MHOYKECTBO BCeX JAelfcTBUTENbHBIX
YHCceJ, OTIMYHBIX OT HYJA.
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Ecau dpysxnusa sagana Gopmysoit, To IpHHEATO cuu-
TaThk, 4YTO OHA onpeneJieHa IIpH BCeX TeX 3HaA4YeHH-
AX apryMeHTa, IPH KOTOPBIX 3Ta (QOpMyJa HMeer
CMBICJ, T. €. BBINOJHUMEI BCe JeiiCTBHS, YKasaHHbIe
B BbIPajsKeHHH, CTOAILIEM B IPABOH 4acTH (DOPMYJILL.

Haittu o6nacts onpeneneHuMs (YHKIHH, 3aJaHHOMH
GdopmyJIoi, — 3TO 3HAYMT HAHTH BCe 3HAUEHHUA apry-

MEeHTa, IPH KOTOPBIX (DOPMYJia UMeeT CMBICI.

3amaua 1 HaiiTn obnacre onpenenenns QyHKIMH:

1) y(x)=2x2+3x +5; 2) y(x)=+vx-1;

_ 1 —gxXt2
3 y(x)=—-23 4) y(x) ‘1’—"::—2‘

1) Tax kak Beipamkenue 2x° + 3x + 5 HMeeT CMBICT
npu a1060M x, To GyHKIUA ONpejesieHa IPH BCeX X.

OtBer x — moboe YHCIOo.

2) Bruipaskenmue v x — 1 umeer cMbica npu x — 1 = 0,

T. €. (pyHKIUA onpejeneHa npu x = 1.

Orser x=1.

3) BripaskeHue

T. €. QYHKI M ONpeAesieHA IPH X # —2.

Orger x#-2.

/__ 4) Bripaskenue 4 x+§ HMMeeT CMBICJI IIPH
1} P

-2 2 x+2 2 0. Pemias 970 HepaBeHCTBO, IOJY-
x —
Pue. 1 yaem (puc. 1): x<-2 u x> 2,
(YHKIHAA onpejesieHa OpH X < —2 U NpH
x > 2.
Orser x<-2,x>2.

HanomuuM, 4TO 2pagukom @yHKYUU HA3BIBAETCSH
MHOECTBO BCEX TO4YeK KOODAMHATHON IJIOCKOCTH,
aberucehl KOTOPLIX PABHBI 3HAYEHUAM HE3aBHCHMOM
IepeMeHHO M3 obsacTH onpepejieHUs 3TOH (QYHK-
IIHK, & OPAMHATEI — COOTBETCTBYIOIIMM 3HAYEHUAM
DYHKIIHH.

3amaua 2 IToctpouts rpadux Gysxmun y=|x|.

x, ecnii x =20,

b+ HassecrHO, qm[x|={ . ecmm %<0
s .
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Ly |

3apaua 3%

¥

=Y
<Y

Takum o6pasom, BhIpa)kenue |x| mMeer cMBIC]H TpPH
n1000M NeHCTBUTEIBHOM 3HAYEHHUH X, T. €. 001aCThIO
onpeseneHna GyHKUAA y = |x| Apnserca MHOKeCTBO
BCEX JeHCTBHTENbHBIX YHCEL.

Ecnu x 2 0, To |x|= x, u moaTomy npu x = 0 rpadu-
KOM ABJSETCA GHCCEKTPHCA [ePBOTO KOOPAMHATHOIO
yraa (puc. 2, a@). Ecin x < 0, 1o |x|=-x, u rpadu-
koM hYHKIMH y = | x| ABIsAeTcH HUcCceKTPHCA BTOPOTO
KoopauHAaTHOro yraa (puc. 2, 6). I'padux GyHKOUM
H3o0pakéH Ha PUCYHKe 2, 6.

Bamerum, uto |-x|=|x| ana moboro x, moaromy rpa-
UK GYEKOMEM y =|x| cUMMeTpHuYEH OTHOCHTENBLHO
OCH OpAMHAT.

IToctpouTts rpadur GyEKOUM y=|x — 2| - 1.

p I'padux dyaxnum y =|x — 2| nonyuaerca ua rpadu-
Ka GpyHKIUYU ¥ = | x| cxpurom Broas ocu Ox Ha 2 enu-
HHUUBl Bupaso (puc. 3, a).

Iaa nonydenus rpadpuka pyHxmum y=|x-2|-1
AOCTATOYHO CABHHYTH rpaduk GyHKuuH y=|x — 2|
Ha eIWHHNY BHU3 (puc. 3, 6).

YA

Pue. 3

=Y

a) 6)
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¥npaxHaeHHA

156 OyeExnada safana GopMynoi y(x) = x* — 4x + 5.
1) Hasiru y(-3), y(-1), y(0), y(2).
2) Huiitn sHaveHwe x, ecad yi{x) =1, y(x)=5, y(x)=10,
pi{x)=17.

157 ®Dywrnus zagaua opuynod y{x) =
1) Haira y(-2), ¥ (0), y(%],y(m.

2) HatfiTu sHadeHHe X, eciH yix)=-3, y(x)=-2, y(x) =13,
y{x) =19,

X+ 5

-1

Haiitu obnacte onpegenceans ¢yaxonn (168—159).
138 (Verno.) 1) y=4x2 - 5x+ 1; 2 y=2 - x - 8x%

3) y=2*-3. 4) y=

=3 5_x2’

5y y—¥6- x; 6) y—,fxl,{-

158 1) y=—-2% 2) y=4x*-Tx+10;

2-2x-3

3) y-Yax?-2x+5; ) yuﬁJg;—*i‘.
x

180 ®yuxnusa zapana dopmynoit y (¥} =2 — x|-— 2.

1) Hatita y(-3), y(-1), ¥(1), ¥ (3).
2) Haiirn araverwe ¥, eclu yix)=-2, y{x)=0, plx)=2,

yix)=4,
161 Haira ofjacrs vupejenesny Qy HKIAH:

1) H%; 2 y=4(x - Diz - 2)(x_3);

3) y-—:}l,::—:; 4) y=J(x+ D(x - D(x - ;

%, ax
5) y:f"x_"'_‘“;_5; 6) y=Vx +J1+x.
x—

162 [IIprmaxnemuar ad rodka (—2; 1) rpaduky GyHEIUNK:

1) y=3x2+ 2x + 29; Dy=|4-8x] 9
2

) y== +13; 4) y~|v2-z -5]-2?
e

163 IMocrpoure rpadvk GyEKIME:

1) y=|x+3|+2 Dy=-]xl

8) y=2|x|+1; 1) y=1-]1-2x[;

5) y=la|+jx-2[; 6) y=|x+1]-jx|
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GTABAHKMEe

ilo3pacranue ¥

WVEHIDIERY

Bl 3HaKOMBI ¢ QYHKOMAMUH y=2x u y=x2. Dru
(YHKIHHA ABIAKTCA YACTHBIMHU CAYYAAMH CMeneHHoil
pyHryuu, T. e. GyHKIIHA

y=x7, (1)
rme r — 3agaHHOE YHCJIO.
CrenenHan GyHKIUA ONpefesieHa IJIA TeX 3HAYEHHI
X, OpH KoTopelx gopmyiaa (1) mmeer cmbica. Hanpu-
Mep, 06J1aCThIO onpeAeaeHus GYHKIUN y = x u y = x2
(r=1 u r=2) aBiaseTci MHOMECTBO BceX AeiicT-
BHUTEJILHBIX uYuces; o00JacTeio onpejeneHus QyHK-

1
UK y=-; (r=-1) saBnAeTcA MHOKECTBO BCeX
neﬁc'rnn'renbnux YHCeJI, He PpPaBHBIX HYVJIO; obna-

CThIO onpefieleHuss QYHKIHH Y = J; r=% ABIAET-

CA MHOMEeCTBO BCeX HeOTpHIATEeJIbHBIX YHCeJl.

DyHKUUA Y (X) HA3LIBAETCS 803PACMAOULCL HA HEKO-
TOPOM MPOMEMKYTKEe, €ClH IJa JIOOBIX X,, X,, NpPH-
HaJJeKalux AaHHOMY IIPDOMEXKYTKY, TaKWX, UTO
Xy > X, BBIIOJHAETCA HepaBeHCTBO Y (x;) > y(x,).

Pynxnus y(x) HaseiBaeTcs ybbieaioujell Ha IIpOMe-
JKYTKe, eCJH JJA JI00BIX X;, X, U3 BTOTO IPOMEXYT-
Ka, TAKHX, YTO X, > X;, BLINOJHAETCA HEPABEHCTBO

y(x3) < y(xp).

Hanpumep, QYHKIOHA y = X BO3pacTaeT Ha Bced 4uM-
coBoit ocu. PyuHKUUA y = X2 BOBpACTAET HA MPOMe-
myTKe x = 0, yOoiBaer Ha npoMeskyTke x < 0.
ITosedenue cmenenHoll QYHKYUU Y = X" 3a8ucum om
JHAKA nokazamensa cmenemu r.

Ecnu r > 0, To crenmenHas ¢yHKLHA Y = x" 8o3pa-
cmaem Ha npoMexryTre x = 0.

@ Ilyers x, > x, > 0. Bo3Bois HepaBeHCTBO X, > X, B

HOJIOMKHUTENIBHYIO CTelleHb I, IoJy4aeM X > x[, T. e.
y(xy) > y(xy).
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vh
2l
1 y=—=
P 1
- : | -
x 0|1 1 4 x
4
Pue. 5

3
Hanpumep, byHxknun y = \/; U Iy = X2 BO3pACTAIOT HA
npomesxkyTre x 2 0. I'paduru stux pyEuuit u306-
pakeHbl HA PUCYHKe 4, U3 KOTOPOTO BHAHO, YTO I'pa-
bukr pyHKIMHM Y = Jx na npomeskyTre 0 < x < 1 Jye-
MHT Bblmle rpadpuxa GYHKOMHM y=x, a HAa
npoMexKyTKe X > 1 — Humxe arToro rpadpuxa. Taxkum
ske cBoiicTBoM obnajgaer rpabmx GyHKIEUH Yy = x7,
3

ecau 0 < r < 1, I'padpur QyHKUHHM Yy = 22 Ha npome-
KyTKe 0 < x <1 nemxur HHMXKe rpaduka QYHKIHH
Y =x, a Ha HOPOMeXyTKe x > 1 — Bmllue rpaduka
dyarnuu y = x. Takum ke crolicTBOM obyagaer rpa-
dux pyHKIUH y = x", ecan r > 1.

Paccmorpum Teneps cayuail, kozda r < 0.

Ecau r < 0, To creneHras GyHKOHA Y = x” yObléaem
Ha npoMmesxyTke x > 0.

3anava 1

@ Ilyere x, > x; > 0. Bo3Boxa HepaBeHCTBO X, > X; B

OTPHIATENBHYIO CTENeHb I, 10 CBOMCTBY HePABEHCTB,
Y KOTOPBIX JieBafd M IpaBasd 4YacTH NOJOMKHTEJIbHBI,
noayyaeM x; <x/, T. e. y(x,) < y(x)).
1 "2
Hanpumep, QyHKLMA y=—, T. €. ¥y =X 2, yOuiBaer
VX
Ha npomeskyTike x > 0. I'padux sroit pyHkuuu 1u306-
pa;k€éH Ha PUCYHKe 5.

3
Pemnts ypaBHenue x4 =27.
3
Ddyukuus y= x4 onpegeneHa npu x =2 0. Iloaromy
JaHHOe ypaBHEHWEe MOJKeT MMeTh TOJbKO HeoTpHIA-
4

TeJabHble KOPpHHU. OfMH TaKoH KOpeHb: x = 273 =31 =
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1y
27

Puc. &

uY

81

3
= 81. Ipyrux Kopeil Her, T4k Kak bysronus gy = x1
soapacTaer npu x =~ 0, H nosTomy ecnu x > 81, To

2 3
x4+ 227, aecan x < 81, To x4 <27 (puc. 6).

AHAIOIMYHO AOKAZHEIBEAETCH, UTC YpABHEHHE xr' = &,
rae r= 0, b > 0, Bererga uMeeT MOMCEHUTEALHHE KO-
1

pens x =br, opuuéM ToONbKO OMH, Clea0BATENLHO,

dvarnua y = x", rge r > 0, opn x > 0 npunumaem
80¢ ROAOIUMERBHBIC IHAYCHUR.

3amaua 2

Hanpnmep, HECMOTRA Ha MeAJJISeHHQe BOo3paCTaHMe
4

OYHEIOUH § = x1 {cM. pHc. 6), eé rpad¥E KaK YroJHO
JaneKko vparnTesa oT ocH Ox M DepecedeT NpPAMYI
¥ =b, kakuM OH HH BRINO [ONOMKHUTEABHOE YACAD b,
3aMeTHM, UTO OPOMEMYTRE X 2 &, X > &, X S 2, x < &
MOXCHO 3AMHCHIBATE KAK [@; +co), (a@; +0og), (—o0; a],
(~o0; ) ecooTrReTeTRenHn, HanpHMep, OPOMEKYTOK
[3; +o0) comepykKUT Bece 3HAUCHHA X 2 3, a HpoMemxy-
TOK (—o0; 5) 3HausHMA X < 5.

Hokas3ars, 4To MVHKIEA ¥ =X +% BOZpACTAST HA
apomexRyTre (1; +oo).

[Iyers x4 > x; > 1. Ilokaxem, ato y{x,) > y(x,)

PacemorpuM pasHoeTh ¥ {xy) — v {x,)=x, + xi -
2
1 %51
|t — | =(xy—x)——.
[l -"1] (%2 =% *1%g
Tar Kak x; > xy, ;> 1, 23> 1, 10 x53—xy > O;
TaK HAK ¥ %, > 1, To x4, — 1> 0; a0, > 0. IosToMmy
Yylxg) —y(xy) >0, 7 e ylxg) > y(x)).
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185

168

187

168

169

170

171

YnpaxHeEUd

IloctpouTe Tpaduk it HAfTH NPOMEXKYTKHE BOSPACTAHKA H YOEI-
BAHNA HOyHEKIUE:

1) y=2x+3; 2) y=1-3x; 3) y=xt-2;
4) y=3 - x% 5) p=(1-x)¥ B) y=(2+ 2).

{¥crHo.) Bospacraer uam yOoiBaeT Ha npoMexyTre (0; +o0)
OyEROHA:

a 3 )
1) y=x7; 2) y=x ¢; 3) y=x"VE 4) y—x37

Hapucoparr sekua rpacbmca @yﬂnu,un opu r > 0:
32

1) y=x%; 2) y= xﬂ, S y= xa, 4) y= xﬂ

HaifiTn DonoatHTEIRREE KOpDeH: YpPaRHeHU!

1) x%=3; 2) x4l=2; 3) x_4l=2; 4) x5 =81.

IToctponTe Ha NMEAIUMeTpOBoll Gymare rpadbEr ¢yaxkoun

y= i x. Hattru no TpaduKy DpPUOTHKETHO:
1) smacenna x, opu xoTopHX ¥ =0,5; 1; 4; 2,5;

2) smavenus m; :‘fﬁ; ‘.‘Jﬂ; %,

HaiiTte aﬁcunccy TOUHH nepeceqenﬂa rpaduikor dbyERIHH:
1} y= xsuy 625; 2) y= x5ny 64;
3}y=x§uy=216; 4}y=x§ny=128.
Joxasarts, 9T GyHKIHA!

1) y==x +-}c- yOreaer Ea uHTEpBaae (O; 1);

1
2 -
) ¥ x2+1

yhrEBaeT Ha DpoMexyTre [0; +00) 1 BO3pacTaeT Ha

HpoMeXxyTEe (—oo; 0];
3) y = x*— 3x BozpACTaET HA DOPOME@XKYTKEX (—o0; —-1] u
[1; +o0), yOuiraer ma orpeake [-1; 1];

) y=x- 2+ x poapacTaer Ha mpomescyTKe [1; +00} M yOEBaeT
Ha oTpezke [0; 1].

IHocTpouTs rpadK A HANTH NPOMEKYTKY BO3PACTAHNA X YOH-
BAHHA OYHKIHI!

1) y= x+2, e X =-1, 2) y= x% eomu xS 1,
Y £2, ecm x> -1; ¥ 2—x2 ecmm x>1.
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wpne. JETHOCTL 1t HOUETBOCTH

¢ DYyHRIEH

Dyaxnua y(x) HassiBaeTcH wémmuoil, ecau obracts
e€ onpejeseHuA CHUMMETPUYHA OTHOCHTEJNbHO Haua-
J1a KOOPAHHAT K

y(-x)=y(x)

ans moboro x u3 obsacTu onpejgesieHUsA 3TOM
GYHEKIHH,

3amaua 1

Ly

Hanpumep, 48THHIMUM SABJIAIOTCA QYHRIMKA Y = x? ©
y =1x]. I'padhurn aTux QYHKOHE CHMMETPHYHBI OT-
HOCHTEJBHO ocu opauHaT (puc. 7 u 8).

TlocrponTs rpaduk GyHEKIUHA Yy = x°.

1) O6nacrs onpepeneHus (GYHKIUM Y = X* — MHO-
JKEeCTBO BCeX AeMCTBUTENbHEIX YHCEJI.

2) Bpavenua QYHKOHHE Y =x° IOJOMKHUTENbHBI
opu x > 0; orpunarenssl npu x < 0; y=0 npm
x=0.

3) Hoxramem, uro rpadur QYHKIHH ¥ = X° cuMMeT-
pHYEH OTHOCHUTEJLHO HAYAJIA KOOPAHHAT.

ITyers TouKa (xy; Yo) npuHajieRkur rpadury GyHK-
nun y = x%, 1. e. yo = xJ. Touka, cuMMeTpUUHAS TOYU-
Ke (X,; o) OTHOCHTEJIbHO HAYAJIA KOODAMHAT, HMeeT

Ly |

N e

Puc. 7

Puc.8
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Yl
8-

KOOPAMHATHL (—Xg; —Y,). 9Ta TOYKA TaKKe
NpHHAJIEKAT rpabuky QyHKIHH ¥ = X5,
TAK KakK, yMHOMKas o0e 4YacTH BepHOro
paBeHCTBA Y, = xg Ha -1, monyuaem -y, =
= —xﬁ, HIN —lYgy = (‘xu)a-

9TO CBOMCTBO IMO3BOJIAET JJIA NOCTPOSCHHA
rpaduka GyHKIMM y = x° nocrpouTh CHa-
yaja rpapuk aaa x = 0, a saTeM 0TpPasuUTh
ero CHMMETPHUYHO OTHOCHTEJLHO HAaYajia
KOODJHHAT.

4) ®yarnus y = x° BospacTaeT Ha Bceil 06-
JacTH OIpejesieHudA. ITO CAEAYeT U3 CBOM-
CTBA BO3PACTAHUSA CTeNeHHON (QYHKIHU C
MOJIOMKHUTENBLHBIM IIOKasaTeaeM npu x = 0 u
CHUMMETPHH rpadHKa OTHOCHUTENBHO Hayaja

-2] -1 l 0

Puc. 9

> KOOPAMHAT.

5) CocraBuB Tabiuny 3HaYeHHH (QYHKIMH
y = x* gna HexorophIx 3Havenwuit x > 0 (Ha-
npumep, qaa x =0, 1, 2, 3), mocrpoum
qacTh rpaduka npu x 2 0 u sarem c mno-
MONIBI0 CHMMETPHH — TV €ro 4acTh, KOTO-
padg COOTBETCTEBYET OTPpHIATENBHEIM 3Ha4de-
HEAM X (puc. 9).

"

Dysrkuusa y(x) HassiBaeTca Heuém-
HOll, ecan ob6iacTh €€ ompeierleHHs
CHMMETPHYHA OTHOCHTEJIBLHO HAYAJA
KOOPAHHAT M

y(-x) = -y (x)
nasa apoboro x ua3 obmactu omnpepele-
HHA 3TOH QYHKIIHH.

Hanpumep, dyaxkuun y = x%, y=x°% y= Ls He4éT-
X

Hble, I'paduku o9THX QYHKIMHE CHMMETPUYHBI OTHO-
CHUTEJIEHO Hayaja KOOPAMHAT.

Cywecmsyom @yukyuu, Komopvie He obaadarom
cgolicmeamu wémuoemu unu Hewémuoemu. Hanpn-
Mep, IMOKaeM, 94T0 GyHKuHuA y = 2x + 1 He ABIAeT-
csl YETHOW M He ABAseTcA HeuéTHoH. Ecanm Ow1 aTa
dyHkoua Oblla 4éTHOM, TO paBeHcTBO 2(—x)+ 1=
= 2x + 1 BeImoJHAJOCH OBl AJisi BCeX X; HO, HaIpH-
Mep, npu x = 1 870 paBeHcTBO HeBepHO: —1 # 3. Ecan
Or1 Ta QyHKIUA OBlIAa HEYETHOM, TO TOrAA NPH BCeX
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y\ 2
¥ =N
2
1
-1 0 1 8=x
i
/ -2

Pue. 10

Samaua 2

X BRIIOJHATIOCH OH paBeHeTBo 2(~x) + 1 =—(2x + 1%
HO, HAaOpuMep, OpH x =2 8T0 DABEHCTRO HCDCPHO!
—3 = -5,

|
Toctpowrs rpadux byEkmuy y =z,
1) O6ascTe omOpelneleHHA — BCe NEUCTBHUTENILHBIE
HHCJiA.
2) MdyHKHEA SRNAETCA HEUSTHON, TAK HAK Yz =
3
= —J; ana aoboro x.

3) Mpu x > 0 pyHRINA BOZPACTAET IO CEOUCTRY BO3-
PAcTAENA CTeNeHHOH (GVHKUUM ¢ OOAONHTEAbHEIM
1

3 1
[NOXAZATENEeM, TAK Kak v ¥ =x8 opu x = 0.
4} llpu x > 0 sgauenus y > 0; y{(0) = 0.
5) Haligs HeCKONLKO TOICK, OPHHAIJEHKAIINAX Ipa-
PpuKy, NOocTPoUM HacTh rpadmKa Ana sHaveHul x > 0
H 3ATeM € MOMOIILI0 CUMMeTDPH Baa saagernt ¥ < 0
(puc. 10).
LI

OTMeTUM, UTO GYHKIIEA [ =/ X ONpPeNeseda TPH ReEX

L
X, 8 GYHERIHEA = x3 — TOjNbKO UOpH x = 0.

Yrpaxuenus

BrisicauTe, aBaAeTcA AWM QyHEKUEA 9€THON, HedéTHOM MAM HU
4eTHON, HI HeudTHoH (172—173).

172 D y=2x% 2) y=3x% 3 y=x*+3; 4)y=x-2.

173 D y=x1% 2 y=x% N u=x"+x%
4) y=2x+ x5 8y y=x*-x+1; 6) y= L
' x+1
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174

175

176

177

178

179

180

181

182

183

ITocTponTe 3¢KHB rpaduka GYHKLNE:
1) y=x% 2) y=x4 3 y=-x*+3 4 y-Vx.

Iloxasate, uTo GYHKIUA He SBIAETCS UETHOH M He SBISeTCS
HeUYETHOM:

1) y=

x+2, xl4 x -1
o

2 =
x-3 Yy x+4
BrsicuuTe, SBnfSerca aM PYHKUUA YSTHON, HeudTHON Mau HIL
4&rHOH, Y HEUeTHO:
1) y=x*+2x%+3; 2 y=x*+2x +1;

3)y=x%+i|";; 4) y=x*+|x|.
Heoontayn cHMMeTPHIO, EOCTPOUTE rpadmy uérnoil Gy
1) y=x2-2|x +1; 2) y=x2-2|x|.

Hcmonkaya cummerprr, DOCTROKT: rpadbHk HeudTHOH GVHE-
binc] 2o

1) y=x|x|- 2z 2) y=x|x|+ 2x.
BriscruTte crolicTea GYHRIUI M TOCTPOHTL €& rpabuxn:
) y=+x-5; 2) y=+x+3;

B oy=xt+2; ) y=1-x4

B y=(x+ 1% 6) y=x°-12,

TMocrposre rpadme ymimn:
1) g= x2, ecmu x 20, 2) y= x3, pem x>0,
d x%, ecnm x <0; Y x2, ecmn x <0,

OnpezenunTe, MPH KAKHX JHATCHHAX APryMeHTa 3IHAUOHMA
QVHKIHY IOJ0XUTEeNLER . ¥YKASATE [[POMEKYTKH BOSPACTAENSA
0 yOmBAFMS.

HOOTPOHTL rpacbmc ¢IYIIICI.IHH Y IIpR X > 0, CCJIH:

1) y=x; 2) y=x%

3) v==x2+ 2 4) y=x2— x

JocrpouTs rpaux KaXkAcH Us QYHKOUE pag x < 0 Tak, 4To0u
EOCTPOCHHAA NTHHHAA Onina rpaduxom:

a) 4€THOH PYHKIIHI;

6) HeuérTHOM dVHRIMM.

3agaTk GOopMYIOH KaXAVIO HE NOJAYIeHHEIX (PyHRIMI.

BamncarTe YPABHEHHE OCH CHMMETPHE IpadHKa dyMHIINH:
D y=(x+1)% 2y p=x%+1.

¥EasaTL KOODAVHATLL NEHTPa CHMMeTpUH rpadirs QYHKINA!
) p=x2+1; 2) y=(x+ 10
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& Oyuwknun gy

y
o

ITocrponTs rpaduk GyHKIUH Y = %

1) O6nmacte omnpefeneHUs — BCe JAeHCTBUTENbHbBIE
4qHcsa, KpoMe HYJs.
. 1 _ 1
2) dyHKUUA ABJAAETCH HEYETHOM, TAK KAK — = ——
-X

X
npu x # 0.

3) ®yrxnusa ybeiBaer Ha mnpomexxkyTtke (0; +oo) mo
CBOMCTBY CTENeHHOH (PYHKIUY ¢ OTPHIIATEIBHBIM I10-

KasaTesneM, Tak Kak - = x 1,
x

4) IIpu x > 0 GyHKIHMA IPUHAMAET TIOTOMH-
TeJbHbIe 3HAYEHMA.
5) Hajigs HeCKOJBKO TOYeK, IpHHaJe-

1 1
X JKAIMX rpad@uKy, HapUMep TOYKH [5; 3],

-3-2-1
—r |

3
——

|
]

Puc. 11

3apmaua 2

1, . .1 )
> (5, 2], (1; 1), (2, 2], TOCTPOMM 4HAacCTh I'pa

¢uka s sHayeHHMH x > 0 M 3areM ¢ IIO-
MOIIBI0 CHMMETDHH — ero 4acTh JJid 3Hauye-
Huit x < 0 (puc. 11).
1
Tpadpur pysruuu y = HA3BIBAIOT zuneplo-
J0ii. OHa COCTOMT M3 JBYX 4YacTeil, HasbIBae-
MBIX gemeéamu zunepboawvi. OgHA BeTBbL pac-
moJo’KeHa B NepBOM KBajpadHTe, a jApyras — B
TpPeThEM.
ITocTponts rpadmux GyEROUH Y=
k=-2.

R &

opu k=2 n

3aMeTHM, UTO IPH OAHHUX M TeX ke 3HAUYeHHAX apry-
MeHTa 3HavYeHHA GYHKIHUH y = < HOJIYYAIOTCA YMHO-

JKeHHeM Ha 2 3HaveHHH QYHKIHHU y = l. 2TO 3HAYHT,
X

2
yTo rpapuk QyHKIUN y = 3 MOJIyYaeTCA PACTHIKEeHH-
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Puec 12

a) 5}

eM rpabura OYHKUEH y=% OoT ocH afcOucc BIEOJL
OCH OPIMHAT B £ pasa (puc. 12, a).

3nadeHNA PYHKIMHM y=—% OTAMYAIOTCA OT 3HAYE-
Hui QYHKIHY y =% OPH CAHKX U TeX >Ke FHAYeHUHAX
apryMeHTa TONBHC JHAHOM. CJIGAOB&TEJIBHO, rpad)m:
byHRITIL y=—E cHMMeTpHYeH rpadbHry GVHEKOUH

=2 OTHOCHTEJ'I:HO ocH aferuce (puc. 12, §).

I‘paémn dyerRIIH y = % npu awbom k = 0 Taxkke Ha-

BBIBAIOT 2unepbonoii. Nunepbora umeem dee eemewn,
KOTODEC PAaCIOAoMEeHbl B NepPBOM ¥ TPETREEM KBAA-
pPABTAX, ecny & > U, ¥ BO BTODOM H YeTBEpPTOM KBaj-

paBETax, ecnu k < Q.

Dyurnusa y:%, rae k& > 0, ofinajlaeT TARWMUH JHe

CBOMCTBAMH, UTO0 U GYHEIOUA y=l, a4 HMEeaEQ ITa
X

dyBEEOHA!

1) oapemeseus npu x = 0;

2) NpHEMMAaET Bee AeACTBHTENLEEIe 3HAYEHUA, KPO-
Me HY.IS;

3) HeuérHad;

4) OpHMEUMAET HONOMHTENbHBIE 3RaYeHnA OpYH x > 0
¥ OTPHLATeNbHEIE — IPH x < 03

3) yGriemeT Ea mpoMexyTKax (—oo; Q) m (0; +o00),

Ecan b < 0, o dyunnma y = k obnazacTt csoicToaMu
x

1—3, a cmoiicTRa 4—5 QopMYIHPYIOTICA TaK:

4) UPVHUMAET NOJOMHTEIbHEIC 3HaTennsa npy X <0

U OTPHOATEABHEIE — TpH x > 0;

8) BogpacTaeT Ha IPOMeEYTEaX (—oo; 0) H (0; +oo).
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3apgaua 4

loBopsT, uTo QyHKOUA y=% npu k > 0 BeIpa)kaer

00pamHuyI0 NPONOPUUOHALLHYI0 3A6UCUMOCTML MEXK-
Ay x u y. Takas 3aBHCHMOCTbH MeXKAY BeJIHMUYHAHAME
YacTo BeTpedyaeTcsA B (pU3MKe, TEXHHKEe U T. A.

Hanpumep, 1pu paBHOMEDHOM ABHKEHUH 110 OKPYIK-
HOCTH C IIOCTOSHHOM CKOPOCTBIO U TeJo nBHme'rga
¢ IeHTPOCTPEeMHUTE]bHLIM YCKODEHNEeM @, PABHBIM 9;,

rje r — paguyc OKPYXKHOCTH, T.e. B 3ITOM CIY-
yae ycKopeHHe 00OpPATHO HPONOPIMOHAJLHO DAJHYCY
OKPYIKHOCTH.

BrluncnnTes meHTpoCcTpEMHUTENBHOE yeKopeHHe JIVHBI,
KOTOpas JBHIKeTCA BOKDYI 3eMJIHM Ha PpACCTOAHHMH
3,84 - 10% M, cosepiras oaun obopot 3a 27,3 cy'r.

qunc.uum ycKopenue a 1o QopMmyse a= T’ rae
v=—t~, C=2nr, t=27,3-24-3600c, r=3,84 - 105,
Hcnonbayas MHKPOKAJBLKYJIATOD, MHOIYYHM:
_ 4.7% -3,84-10%
(27,3-24-3600)*
2,72 - 1078 m/c?.

=2,72-1073,

IMocrpouTs rpadpuk byHKIUMN y = Ll -2,
x _—

v & TI'padmr aToif (QPYHKIUH MOMK-

HO IOCTPOUTH, CABUIaf rpadui
GyHEOIH y=% (purc. 11) Broas
ocu (Qx BIpaBO HA eAMHHIY H
BAOJL ocu Oy BHU3 Ha 2 eHHH-
sl (puc. 13). -

Puc. 13
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185

186

187

Yupamaeausd
IToctpouts rpadurk QyHKOUH Yy =
3HAYEHUAX X!

Dy =4 2 y(x)=—§;

3) y(x) > 1; 4) y(x) < 1.
Ha ogHOIl KoOpAHHATHON ILIOCKOCTH MOCTPOHUTE rpadmkyu QyHK-
nui y =% H Y = x. BEIACHHUTDH, IPH KAKUX 3HAUYEHHAX X:

2

2. BBHIACHHUTE, IIPH KAKHUX
x

1) rpaduku aTHX QYHKIHHE HepecexkaiTcsd; 2) rpadpux nepsBoi
(GyHKIHE JeKUT Bhllle (HUXMe) rpaduKka BTOPOI.

He crpoa rpadukn dyHKIHE, HANTH KOOPANMHATEl TOYEK MX IIe-

pecedyeHHA:
=12 3y =-8 ,=_2x:
1)9‘—x,y 3x! 2)9’— x!y 21,
2 6
3 ==, y=x-1; 4 =—, y=x+ 2.
Yy=2,y=x Yy= ¥=*

ITocTpous rpadukn GYHKIUNA, HAWTH NPHOIHKEHHEIe 3HaUe-
HUA KOODAHHAT TOYEK MX IepecedeHHs:

—E = o =_§. — — L
Dy=2,y=x+1 dy=-y=1-x
3) y=%,y=x2+2; 4) y=%.y=x2+4x.

PEINHTH YPABHEHHE
xx% =3,




188

189

190

191

B nunueape moj mopiiiHeM npH NOCTOSAHHOH TeMIlepaType Ha-
xoauTcA ras. O6wém V (8 nuTpax) rasa npu gasjeHuu p (B aT-

mocdepax) BelYuCIAseTcs no dopmyse V = E.
P

1) Haiitu o6Bém, saHEuMaemblii rasom npm 4 arM; 5 arm;
10 aT™.

2) BelumcinTh, NPH KAKOM JaBJeHHH ras umeer obwém 3 J,
5a, 15 n.

3) Ilocrpours rpaduk saBucuMocTH 00béMa rasa OT ero Jas-
JeHHA.

Cuia Toka B peocrarte I (B amnepax) BelYMcaseTcA no gopmye
I =%. rpe U — manpssxenme (B BojbTax), R — comporusJje-
Hue (B oMax).

1) ITocrpouTts rpadpuk sasucumoctu I (R) npu U = 6.

2) Ilo rpaduky npubiMKEHHO HAMTH: a) CHJIY TOKa IPH CO-
nporusjeHun, pasHom 6; 12; 20 Om; 6) compoTuBIeHHE peo-
craTa IIpHU cuie TOKa, pasuoi 10; 5; 1,2 A,

ITocrpouTts rpaduk GyHKIMNA:
3 2
==-2; 2 y==+1;
1) y x 2' ) y x

2 3

-1 4 y=-"+1

— X

3 y=

x+2

ABTOMOOHJIL JABHIKETCA 10 3aKPYIJIeHHK JAOPOTH pPajguycoM
150 m co ckopocteo 60 km/4. HailTm ueHTpOCTpEeMHTEILHOE
YCKOpPeHHe aBTOMOOHIA. ¥V BeJIHUHTCA MM YMEHBIIUTCA LEeHTPO-
CTPEMUTENIBHOE YCKOpPEeHHe, ecJH CKOpPOCTh ABTOMOOMIS ocTa-
HeTCs NpeHel, a pajuyc 3aKpyIrJeHHs JOPOrH YBeJIUYHTCH?
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: HepasencTBa 1 ypaBHeuus,
. comepiraliiMe creleHnh

em

CeoijicTBa CTeNeHHOW (PYHKIMH HCIOJNB3YIOTCA IPH
PelIeHHM PA3JHNYHBLIX VDABHEHHMH M HepaABEeHCTE.

3amaua 1 Pemurs nepasencTso x° > 32.
» @ynknus y = x° onpeneseHa W BO3PACTAET HMPHU BCEX
JeiicTBUTENLHBIX 3HaYeHuAx x. Tak kak y(2) = 32,
To y(x) > 32 npu x > 2 u y(x) < 32 opu x < 2.

OtBeT x>2. 4

3amaua 2 Pemuts HepaBeHncrso x* < 81.
P @Dyuknus y = x* yowesaer npu x < 0 u Bospacraer
npa x = 0. YpaeHenue x* = 81 uMeer aBa AeicTBH-
TeJbHBIX KOPHA X; = -3, x, = 3. [Toaromy HepaseHcT-
Bo x* < 81 npu x < 0 umeer pemenns -3 < x <0 u
npu x 2 0 — pemenusa 0 < x < 3 (puc. 14).

OTtBeT -3 < x < 3.

Puc. 14 Puc. 15
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3agavya 3

OTBeT
Jagaun 4

OTBeT

C noMomen rpadMKoB DENIRTE YDABHeHHEe

3 ox241

x
Ha opHO#t XOODIRBATHOA NAGCKOCTH TGCTPOHM Cpa-
PuKE QyHKOVH y=% ny=x%+1 (puc. 15).

Ipx x < 0 ypasmenme > = ¥? 41 wopuel He mmeer,
x
3

x
HUE WMEET OOHMH KODEHE. PABHLI afciucce TOIKH Ne-
peccucnEa rpaduros orux dyuxkunil, Ws pucynka 15
BHAHO, 4T0 x; = 1,2. JDYIrHX NOMOMHTEJIBHEIX KOD-
Hell ypaBHeHHE He HMEET, TAK KAK HPH ¥ > &, QyHK-

raK Kax —<0,a x2+ 1 > Q. IIpu x > 0 sTo ypasHe-

onda y =% yAkRaeT, a GyHRUEA ¥ = x2 + 1 RospacTa-

eT, H, CAeHOBATENBHO, Ipaduky dyaxnult opu x > x,
He Oepeceratorces. 1lo Tol ke NpHYMHEe OHH He Iepe-
cexarorca opH O < x < x,.

x=1,2, <

PemuTes ypaBEedgne
v2-x% =x. (1)

IIveTe x — HopeH® J8HHOTD YDABHeHHH, T.e€. X —
TAKROE TTHCAD, NPH KOTOpOM ypasuenue (1) obpamcaer-
cf B BeDHOE PABeHCTBO. Bo3BedéM obe YacTH ypaBHe-
HHSA B KBAADAT!
p R (2)

Oreroga x% =1, x, 5, = %1.
IIpoBepuM, ABAAIOTCA AWM 4Yucaa 1 w -1 KopBA-
vy yparnenwda (1). IIpw xr =1 ypasuerme (1) obpa-
AeTCA B BEPHOS DABEHCTBO +2 —12 =1, mosromy
x =1 — nopewn ypabmenua (1).
IIpu x =-1 nepas uyacTh ypaBHeHEHA (1} paBsHa

2 (-2 =J_ =1, a npapaa pasna —1, T.e. x=-1
He¢ ARNAETCA KOpHeM ypabBHeHHA (1).
x=1 =<1

B paccMorpernoit 3anade ypaegaerare (1) BulI0 pelueHo
¢ MOMOILI BO3BECASHHA oﬁenx gacrell a10TO YpAaBHe-
HuHA B KEaapaT. [Ipy sToM noayuunoce ypapHeHue (2).
¥pesuenue (1) uMeeT TOIBKO ONHH KopeHs x =1,
a ypasuenne (3} ABA KOPHA X =11, T.e. mpm
oepexoje Or ypaBHeHHA (1} K ypaBEEHHI) (2)
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OoABIAETCA TAK HA3HEBAeMEIW ROCMOPOHHUE KODEHD.
3To IPOHROMIIO0 HOTOMY, 4T0 OpH ¥ = —1 ypapHeHKe
(1) obpamnaercd B HeBepHOe paBeHCTBO 1 =-1, a
np¥ BOGRENEHHH OBEHMX dacred 210ro HEREPHOrO ha-
DCIICTBA D HBAZAPAT HNOJNYHECTCS BCPHOC DPABCHCTRO
12 = (1),

Takure obpasod, npn BosBegeHEH o0enx wacTel
VPDABHEHHUA B KBAAPAT MOTYT NOABHUTHCH NOCTODOH-
HHe KODHH.

IIpn pemnteEMM YpPABHEEMHA BOJBEJICHHEM B KBAADAT
obenx ero uacTel HeolXOAUMO FeJATE TDOBEPKY.

Janaga 5

O1Rer

Sagaqa 6

O1ReT

¥YpaBHeHHe (1) — OpuUMep UDPGUUOHAALHOZ0 LpDae-
Hernun. Ipureném elné nNpuMepEl HDPALMOHANLHBIX
YPABHEHKIM:

V3-2x=1-x; Jx+1=2-Jx-3,

PaccMoTpHM pellleHHe HeCKONBKHX MDPALHOHAIE-
HBIX YPAEBHEHHIH.

Pemuts vpapHeHMe 5 -2x=1—x,

BoapeAn ofe 4aCTH YPABHEHHA B KBAADAT, DOAVUHM:
5§-2x=x%-2x+ 1, nau x* =4,

OTKYAR X, =2, x,=-2. [IpoBepuM, SBAAKTCH AH

HAaleHHRTR YW ROPASMHE MCXOIHOMD VPABHEHWS.

IIpm x = 2 meBad 4acTh HCXOAHOIC YPABHEHHA PaBHA

J6-2.2=1, npapaa wuscr: papua 1 — 2=-1. Tar

kak 1 # -1, To x = 2 He aBsAETCA KOpHEM HCXOJHOTO

YPaBHSHNA.
[Ipe x=-2 JeBAA 4YacCTh YPABHEHHAN pPABHA

‘f5 - 2(-2)=3, ppasaa wacte pasha 1-(—2)-3.
Cneponratennro, ¥ = —2 — KOpeHR HCXOHHOTO YDAB-
HEeHHA.
r=-2,

PemiuTh ypaBaeHne v x — 2 + 3 =0.

3ap@iueM 9TO YpaBHeHHe B Buie vx —2 =-3. Tar
KaK ApHMMeTHYecHHE KOPeHL He MOKeT ObITh due-
IOM OQTPUIATENLHRM, TO $TO YVPAHHEHHe KOPDHEHN He
HMeeT.

Koprest =xer.
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Bagaua T Pemmure yparHeHMe ¢ x —1+/11-x = 4.

» Boaseas ofe 4acTH YDABHEHAWA B KBAADAT, MONVUHN:
x~-1+24x-1-4/11—-x+11-x=16.

IIpuBenéM mopp6HEIS YIEHEI M SANHIOEM YDABHCHHE
B BEHAE

24x—-1-411-x =6, umm 2 -1-+/11-2 =3,
BOBBBA}E obe YacTH MOCASIHEerC YpPABHEEHA B KB I~
paT, OQIyYMuM;

(x-1{(11 ~x)=9, aau x?—12x + 20=0,

oTkyAa x; = 2, x, = 10. IIpopepka moxasninaeT, 4TO
Kakgoe B8 uncea 2 H 10 ABAASTCA KOPHEM HCXOIHO-
ro YpABHEHW.

OIBBT x1=2| x2= ]0- <
. YnpaxkHenns
192 PemuaTh HepaBeHCTEO:
1) 7> 1; 2) 3 < 27;
3) ¥ > 64; 4) y® < 125;
5) £ < 16; 8) 4 > 625.

193

194

195

196

197

1) Kaxoit Moer Oblrh CTOPUHY KEBAZDATH, ECAM €IU WIOLIALb
Gomsite 361 cM??

2) Kerxmm momeT 6uiTh pebpo xyba, ecnm ero obném Boapme
343 am®?

(¥crno.) [TokazaTh, UTO YHCAC T ABEACTCH KODHEM YPEBHEHHA:
1) yx-3=2;

2) Jx2-13-J2x-5-3.

(¥cTHo.) PeiitTe YyDaBHeHHE!
1) Vx =3 2) Y= =7;
8) Jex-1=0; 4) f3x+2=0,

Pemury ypasEeaue (196—199).

1) vx+1=2; 2) yx-1=3;

3) J1-2x=4; 4) y2x-1=3,

1) yx+1=42x-3; 2) Jx-2=J3x—-6;
3) x2+24=11x; 4) Jx?+4x=+14-x.
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188

199
200

201

202

203
204

205

206

207

1) Jex+2=x; 2) J3x+4=1x;
8) V20— x2 = 2a3 4) J0,4— 22 =3x,

1) Jxi-x-8=x-2; 2) Jxl+x-6=x-1.

Pemuth nHepasencTBO:

1 (x-1¥>1; 2) (x+58>8
3)2x-3) =21 4) (3x-5) < 1;

5) (3 — x)* > 258; 6) (4 - x)* > 81,
O6EACHITL, DOUeMy He WMeaT KOpPHEH yDARASHWEe!
1) Ve =-8; 2) Vx+Jx-4=-3;

3) V-2-x% =12; 4) JTx—-x%-63 =5.

Pemures ypapnenue (202—204).

1) Jel_4249-=2x-5; 2) Jx2+8x+6 =3x+8;
3) 2x=1+x2+5; 4) x+18-4x =4
1) Je+12 =2+ Jx; 2) Jad+x+vx =4
1) VZx+1++8x+4=3; 2) Jax—-3+/Br+ra=4

3) Ve -T-Vx+1T =—4; 4) Jx+4—-+yx-1=1.

IMpr ®axHX 3FAUPHHMAX ¥ NPHEHMAIOT OZWHAKOBHE SHAUEHHS
(pyHKIHA: L
1) y=va+vx, y=+19-2x;

2) y=AT+Jx, y=yLl-Jx?

PeHTL HePABEHCTBO:

1) vx-2>8; 2y yx-2<1;
3) v2-xFx; 4) f2-x<x;
8) v8x+11>x+3; 6) Jx+3sx+1.

Crpenrba H3 COOPTHEHOID NHCTONETA [0 EPYIAOH MUMERHN
guaMerpon 1 M BegércAa HE TOUKM NpAMOIl, TepPNeHZHKYJIAD-
HOM IJIOCHOCTH MUINEHH W Opoxoasdimeit depes eé oenTp. Ha
KAKOM DACCTOAHHY OT MHTITEHN NOJEHA ORITH TOYKA BRICTD&JIA,
9TO0R PASHOCTE PACCTOAHNE OT Heé A0 KPAA MMINCHH H A0 UCH-
Tpa 6Elna He Gonbuie 2 cM?



210

211

212

213

214

215

Haiitu obnacte onpefenenusa QyHKIHK:

1
1 = R 2) y=(3-2x)%
)y e ) y=( x)

3) y=+-5-3x; 4) y=Y7-3x.

(Yerro.) Henosaraya cBoiicTBO Bo3pacTaHMA (QYyHKIHH y=%
1 y = x°, cPaBHUTH YHCIIA:

1) V2,7 = {2,9; 2) ‘i\g u .;‘E;

5 5
. 2 3
3) (<2)° u (-3);  4) (25) . (24] .

BeIACHHUTE cBOMCTBA QYHKIMY ¥ IOCTPOHTE 9CKMU3 eé rpaduka:
1) y=-2x% 2 y=%x5;

3y y=2Vx;  4) y=3¥x.
(Yerro.) B kakux KBaJpaHTAX PACIIOJOKEHBI BETBH IUIIepGOsILI
y=%,ecnn k=-4; k=37

IlocTpouThs B OXZHO# cucTeMe KOOPAMHAT rpaduiu (YHKIH

y=xuy=x% HailTH KOODANHATHI TOUEK MX NEPeCceueHM.

HaiiTn KoopAMHATHI TOYeK IepecedeHHsA rpadHukoB (PyHKIHMH:
1

1) y=x% y=x% 2) y=_, y=2x

3) y=vx, y=|x; 4)y=f/;,y=%-
PemHTb HepaBeHCTBO:

1) x* < 81; 2) x® > 32; 3) x% > 64; 4) x5 < -32.

PemuTh ypaBHeHuUe:

1) v8-x =2; 2) J3x+1=1T;
3) v8-11x = 2x; 4) Vhx—-1+3x2 =3x;
5) v2x-1=x-2; 6) v2-2x = x +3.
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1  Haiitu ofnacts onpefelNeHHs PYHKIAR:

1)y=xL_; 2) y=v9-x2.

1
2  Tlocrpours rpadur HyHKIUMA:
Dy=Vx;  y=%  Hy=-2  yy=s
Ins xaxaoi GyEKnuu mo rpadpury HahTu: a) y(2); 6) 3Haue-
HHEe X, ecaH Yy (x) = 3; B) IPOMEKYTKH, Ha KOTOpHIX ¥y (x) > 0,
y(x) < 0; r) mpoMeKyTKH Bo3pacTaHN#A, yObIBAHHA.

3  VeraHOBHTH, YETHOM MM HEYETHOHN ABIAAETCH QYHKIIHA:
1) y =38x% + x%; 2) y=8x®—x.
4  Pemwurs ypaBHeHHe:

1) Jx-3 =5; 3) V3-x-x2 = x.

216 Haiitu obiacTe onpegeneEns praﬂum{

1) y=%x2+2x-15 2) y=yY13x-22- Vi3x-22-2;

x +6x+5 x%-9
J 4)y~1’
x+ 7 22+ 8x+ 7T

217 BslsicHHUTDH, BO3pacTaeT HJIH yObIBaeT QPYHKIIUA:

1) y= ( 5 Ha npoMexkyTKe (3;+00);
x —
2 = Ha NpoMeXxyTKe (—co; 2);
VY= oy pomesxyTKe ( )
3 y= Yx+1 na npomexyTre [0; +00);
4) y = 3 1 Ha OpoMexxyTKe (—oo; —1).
x+1
218 BuIACHHTH, ABIAETCA JH QYHKIUA YETHON MM HEYETHOI:
1) y=x%-3x%+ 22 - 2; 2) y=x°-x%+x.
219 BoiAcHUTH CBOMCTBA QYHKIHH H noc'rpon'rb eé rpaduk:
1 1 1
Dy==; y=—; 8 3——, 4) y= -
Vy=133 Dy=_3 y= )y =1
Peminte nepasenctso (220—221).
220 1) (3x + 1) > 625; 2) (3x% + 5x)° < 32.
221 1) Jx2-3x<2; 2) V2x+1<x-1.

222 Peunts ypaBHeHHE:

1) J2x%245x-3=x+1; 2) J3xi-4x+2=x+4;
3) Vx+3++v2x -3 =6; 4) V7T —-x +4/3x -
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1
sRGn

IIporpeccuun

B moBceHeBHOH NPAKTHKE YacTO HCHOAB3YETCH HY-
Mepalusl PA3JINYHBIX NPeJAMeTOB, YTO0bl YKa3aTh I10-
PAJIOK UX pacmojio:keHus. Hanmpumep, JoMa Ha Ka-
Ho# ynuue Hymepyiorca. B 6ubiaunorexke HymMepyioTes
YUTATENbCKHEe a60HEeMEeHThl M 34TeM PACIOJIATAIOTCSH
B HOPSJIKe IPHCBOEHHLIX HOMEDOB B CIEIHUAJLHBIX
KapToTeKax.
B cbeperarenbHoM GaHKe MO HOMepy JIHIIEBOrO CUETa
BHJIAJUYHMKA MOYKHO JIETKO HANTH BTOT CYET M IIOCMOT-
perb, Kakoi BrJag Ha HEM Jgexur. [lyceTh HA cuéte
Ne 1 nesxxur BKIaj a, pybneii, Ha cuére N¢ 2 jeur
BKJaj a, pybseit u 1. x. Ilonyuaerca wucnosan no-
caedosamenvHoCMb
ay, Ay, Qg ouny Ay,

rame N — 4uHCJI0 BCeX CuUeTOB. 3/lech KaKIOMY HAaTYy-
pansHOMY 4UMcay n oT 1 7o N noctaBjieHO B COOTBET-
CTBHE YHCIIO a,.
B mateMaTHKe HM3y4arwTCA OeCKOHEYHbleé UYHUCJIOBBIE
TnocJjie0BATEJBHOCTH:

Qyy Qo Qgy seey By see s
Yucno a,; HA3LIBAIOT NEPEbIM LAeHOM TIOC/IeIOBATENb-
HOCTH, YMCJIO Gy — BMOPbLM LJIEHOM IIOC/IEJOBATEb-
HOCTH, YHCIO ag; — Mpembum HAeHOM IOCIeJ0Ba-
TeJIBHOCTH H T. M.
Yueno a, Ha3BIBAIT n-M (IHHbIM) HAEHOM IOCHE-
JOBATEJIBHOCTH, & HATYPAJBHOE YHUCJIO 1 — ero HoMe-
poa.
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3anauqa 1

3amaua 2

Samagwa 3

OTReT

90

Hanpumep, B TOCAeA0BATEIBHOCTH KBAJLPATOB HATY-
paneurx wucen 1, 4, 9, 16, 25, ..., n%, (n + 1)%, ...
a; =1 — mepBBii WIEH MOCAEOBATENBHOCTH; &, = n?
ABJAALTCA 1-M YJEHOM IOCAECHOBATENLHOCTH; &, . =
=(n + 1) Apnaeresa (n + 1)-M (oH mmoc NEPRLIM) Yig-
HOM IOCH&A0OBATEIBLHOCTH,

YacTo mocne 0RATENLEOCTE MOMHO RAJATE QODPMYIOH
eé /1-ro 4JeHa.

Hanpumep, dopryaoii a, =%(n -1,2,38, ...)zagaHa

11 1 1
NOCMEAOBATEABHACTE 1, =, =, =, cvvs =, oru s

2 3 4 1
Yucnosas OOCAENOBATENBHOCTE JanaHa QOPMYIOH
a, = r(n — 2), BMIHCANTE COTHIH wreH 9TOH TocHe-
JOBATENLHOCTH,

@109 = 100 (100 — 2) = 9800,

"[UcnoBaA OOCASAOBATENBHOCTL 3dafaHa GopMynoi
x,=2n + 3. 1) HaliTh HOMep YNeHa NOCACTOBATEND-
HOCTH, pasHoTo 43. 2) BRISCHHTL, ABRAAGTCA JIH YHC-
10 3 uneHOM AAHACH OOCAENOBATENBHOCTH.

1) Ilo ycrnoenrwo 2n + 38 = 43, orkyma n = 20,

2) Ecnmr 30 — uasH OocAedOBaTeBHOCTH ¢ HOMeE-
poM 1, To 2n + 3 = B0, oreyaa n — 23,5, Tax xar oo-
JIyYeHHOe 3EAYEHNEe 11 He ABJAACTCHA HATYDPANBHNM, TO
OHO He MOXKeT GRITR HOMeDOM UNeHs NOCTeAGRATEN:-
HOCTH, T. &, 4ucH0 D0 He ABJHCTCH 4ICHOM EQCISLO-
BATEIBHOCTH.

HHorga MoclefoBATENLHOCTh 3AJAI0T GQODMYJIOi,
HMOSROAAIONeH BhIuHeNUTE: 060 yYned mocnemo-
BATEAbLHOCTH, HAYHHEH € HEKOTOROLUQ, 8CJKM H3BeCT-
HBl OOMH HJAH HeCKOJIbKC NPedBIIVIOHX €€ YICHOE,
Taxo¥ 0110006 SAAAHHA DOCACEODATCJAEHOCTH IIAOEIBLG -
OT pexyppermsuim (0T I8T. CIOBA recurro — BO3-
BPAINATRCA).

Yucenopasd OOCIEAOBATETRHOCTE 380aHA DeKYDDEHT-
Hofi dopmyaoit b, ,,="5,,,+ b, u yeaosuamu b= 1,
by = 3. BRIUNCANTD DATHH 4JISH 3TOH HOCIeX0BATEN -
HOCTH.

by=bs+85,=3+1=4,

b, =11.



223

224

225

226

227

228

229

230

231

232

¥npascHeHNA
Jana nocnefoBaTebHOCTE KBAAPATOB HATYPAAbBHBIX MHCEN
1, 4, 9, 16, 25, ..., r%, (e +1)%, ....

1) HaasaTs TperHil, wecroil, n-if 4ACHL MOCASLOBATSALHOCTH,
2) YrasaTb HOMED YJ€HA NOCAeI0BATENLHOCTH, DaBHOrO 4, 25,
n2, (n+ 1)

BriuucruTs NepBLIE TPH WIeHA OOCHeJOBATENLHEOCTH, KOTODAH
387888 (POPMYI0i A-rQ YNeHd:
1) a,=2n+3; 2) a,=1+3n; 3) a,= 100 - 10a%

4) a,,:f—;—z; 5) an=%: 8) a,=-n%

{¥ermo.) TocnenoratensHoCTh 3adaHa dopMymod x, = n% Ka-
xoft HOMep HMMeeT wWiIeR 2TOH NOCASAOBATENLHCOCTH, PABHEIN
100; 144; 2257 fAsnsercd JM UIEHOM IIOCAEIZOBATENIEEOCTH
qucno 48; 49; 1697

[locnenosaressHOCTh 3afaHa GopMymolt a, =n® — 2n — 6, fAs-
AfercH JH YIeHOM 3ToH MoCHeA0BATENEHOCTH YMHOIOQ!

1y -3; 2) 2; 8 3; 4) 97

HajiTi nmepBrie deThIpe YNeHA NOCIEZOBATEJILHOCTH, 38ZaHHOH
yenoruem 4, = 2 ¥ pexypperTHOI Gopmynoii:

1) a,,,=3aq,+1; 2) a,,1=0 - 2a,

Hucaosas NOCASNOBATENBLEOCTE 3a)adHa GQopmyTIoH n-ro disHa
a,={(n—1)(n + 4). Haitru n, ecrn:

1) @, =150 2) a, =104,

BBIYHCIHTE NEPBRIZ YWRTHIPpe 4YW/IEeHA IIDCASIOBATENBHOCTH, 3a-
IaHHOH pexvDpenTHOH dopuyacl a, ,1=,/a, H VCACOBHEM
a; = 256,

3amucars: MepBEIE IIECTE: YACHOB MOCASAOBATSILHOCTH, 3aJAMN-

HOH YCICBHEM G4 = 1 B peKyDPPeHRTHOH GOpMyNo:
b4

1) a,,,=+a2 +3; 2) a,,+,=1"%".

HHemoBaA MOCHEAORATONBHOCTE 38/laHa DEXYPPeHTHOH (opry-
acik a,,,=02 - a,,, H YCHOBHEMY &, = 2, 4, = 3. Buuncaure
NATEIA YIeH NOCHeA0BATENBHOCTH.

llocnenoBaTeJBHOCTE 384408 QOpPMYNoi n-ro 4iIeHa, JamucaTh
(n+ 1), (n+ 2)i u (n+ 5)-1 unenmm >Tol OUCAEZOBATENL-
HOCTH:

1) a,=-5n+4,; 2) a,=2(n-10);

pa n+2
3) a,=2-8"" Y 1) a,="7- %] .

(%
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; ApudnieTiyeckan
AFEOL UM

IlpogomxnTensHOCTE Tofa NPHOJIMSHTENRHO paBHa
365 cyrxkam. BoJiee TouHOE 3HAUYEHHE PABHO 365% cy-

TOK, MOTOMY Kas/Jbie YeThIPe Irofa HAKAIJIMBAETCH
[IOTPELIHOCTh, PABHAS OJHHUM CYTKAaM.
Hasa ygéra aToil HOrpelIHOCTH K KaXJI0OMY YeTBEDPTO-
My roay RobaBisOTCH CYTKH, ¥ VAJHHEHHBIH roj Ha-
3BIBAl0T BHCOKOCHBIM.
HanpuMep, B TpeTheM ThICAYEJETHH BHCOKOCHBIMH
rojlaMy SABJIAIOTCH TOJbI

2004, 2008, 2012, 2016, ....
B aroil mocnemoBaTeBHOCTH KAMIBIN eé djieH, HA-
YyMHasg €O BTOPOro, paBeH MOpeAbIAyIIeMYy, CJo-
SKEHHOMY ¢ OfJHUM M TeM ke umciaom 4. Taxwe
MOCJIeIOBATEILHOCTH HA3BIBAIOT ApU@MEmuULectumu
npozpeccusamu.

Onpenenenue. YncnoBas mocjaefOBATENBHOCTD
a,, ag, Ag, ..., @y, ... HABLIBACTCA ApuUPMemuUiecKoiL
npozpeccueil, eCliu AJif BCeX HATYPANBLHBIX 7l BBINOJ-
HAETCA PABEHCTBO

an+1=an+d’

rage d — HEKOTOpOe YHCJIO.
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Uz atoit dopMyasl ciaeayer, 4To 4@, — @, = d. Yuc-
J10 d HABLIBAIOT PA3HOCMBI0 apumemuyeckoil npo-
2peccuut.

IIpurmMepn

1) HarypanbHpiii pag uucen 1, 2, 3, 4, ..., n, ...
sABJsieTCA apudMeTHUYecKo#l mnporpeccueii. PasHocThb
aToii nmporpeccuu d = 1.

2) TlocnenoBaTenbHOCTD 1EJBIX OTPHLATENLHBIX YH-

cern -1, -2, -8, ..., -n, ... — apudmernyecKasa mnpo-
rpeccus ¢ pasHocThiO d = —1.
3) IlocnemoBaTedbHOCTH 3, 3, 3, ..., 3, ... — APUD-

MeTHYeCKas [porpeccus ¢ pasHocreio d = 0.



3anxava 1

JlokasaTh, dYTO NOCJHeAOBATEJbHOCTh, 3aJaHHAA
dopmyoi a, = 1,5 + 3n, ABnseTca apudmMeTHyecKol
nporpeccHe.
Tpebyerca mokasarb, 9TO PASHOCTH 4,,; — &, OJAHA
M Ta JKe JJIfA BceX n (He 3aBUCHT OT 1).
Banumem (n + 1)-it uyjaeH gaHHOR IOciaezoBaTE/Ib-
HOCTH:

a,,,=156+3(n+1).
Iloaromy

a,,;1-a,=1,5+3(n+1)-(1,56+3n)=38.

CJIEI[OB&TEJ’H:HO, pas”HocTe @, ,, — @, He JIAaBHCHUT
orT n.
ITo onpeneyieHu apﬂq)Me‘TH‘IECHOﬁ IIporpeccHH
an+l =an+d’ a,_=a, _d!
OTKYIa
a,. 1 ta,,

ay=——"> rae n>1.

Takum obpasom, KaxApld uneH apudmeTHUecKoit
NPOrpecCcHi, HAYMHASA €O BTOPOrO, PABEH CPEXHEMY
apupMeTNYecKOMY ABYX COCEAHHMX ¢ HHM YJIEHOB.
ItuM o0BACHAeTCHA HasBaHMe <apubMeTHUeCKasd»
NPOrpeccus.

OtmeTHM, 4YTO ecau @; U d 3aJaHEI, TO OCTAJNBHEIE
ujieHbl apudMeTHIeCKOoH NPOrPecCHy MOKHO BBIYHC-
JINTH 10 PeKyppeHTHo# Gopmyne a, ., =a, + d. Ta-
KHM crocobom HeTPYAHO BRIYHCIHTE HECKOJBKO IIep-
BBIX UJIEHOB IIDOTPECCHH, OZHAKO, HANpUMep, AJA
@199 ViKe moTpebyeTcsas MHOrO BhIYHCHAeHHH. OOBIYHO
AJfA 3TOro HcnoJbdyerca ¢opmyna n-ro wieHa. Ilo
onpefieNleHHI0 apu(MeTHIecKoil Iporpeccun
a,=a; +d,

az=a,+d=a, +2d,

a;=az+d=a,+3d
U T. g
Boobie,

a,=a;+(n-1)d, (1)

TaK KaK n-i wieH apudMeTHUeCcKo# IIporpeccuy mo-
JydyaeTcA M3 IepBoro 4ieHa npubasnernuem (n — 1)
pas uncaa d.

Dopmyay (1) HasBIBAIOT Gopmyroll n-20 waeHa apug-
Memuueckoll npozpeccuu.
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3agaua 2

3agaua 3

3agaua 4

Otser

3axaua 5

HaiiTy coreiif 4nen apudmerHdeckol NpOrpeccuH,
ecin a; =—6 nd=4.

ITo dopmyne (1) umeem a;p=—6+(100-1) -4 =
= 390.

Yucao 99 sensercs 4ieHOM apH(pMeTHYECKOM IIpo-
rpeccun 3, 5, 7, 9, ... . HaiiTu HOMep aTOrO uNeHa.

Ilyere n — uckomelii Homep. Tak Kak @, =3 u d = 2,
T0 no dopmyne a,=a, +(n—-1)d umeem 99 =3 +
+(n-1)-2. Ilosromy 99=3+2n-2; 98=2n,
n=49.

B apudmeruyeckoit mporpeccun ag=130 =m
a,; = 166. Haittu dopmysny n-ro 4ieHa.

Hcooassya dopmyay (1), Haxogum:
ag=a,+ 7d, a;, =a,; + 11d.
HOﬂCTaBHB B 3TH BBIpa:XeHHA NAHHBIC 3HAYEHUA (.18

M d;y, TOAYYMM CHCTeMY YPaBHEHMIl OTHOCHTENb-
HO a; u d:

a,+7d =130,
a,+11d = 166.

BerunTas m3 BTOPOro YpaBHEHHs NepBoe, I0JydaeM:
4d =36, d =9.
CrnenoBarensHo, @, = 130 — 7d = 130 - 63 = 67.
Hatiném dopmyny n-ro 4jieHa Nporpeccuu:
a,=67+9(n-1)=67+9n-9=>58+ 9n.
a,=9n + 58.

Ha CTOPOHE YyIuia OTKJAABIBAIOTCA OT ero BeplIH-
HBI paBHEIE OTPE3KH. "{epes HMX KOHIB NPOBOAATCH
napajjejibHbie IIPAMEIE. Ilorcaaa'rb. 4TO AJHUHEL 44,
as, @z, ... OTPE3KOB 3THX NPAMBIX,
3aKJYEHHBIX MeXKAY CTOPOHAMH
yriaa (puc. 16), o6pasyor apudmern-

YeCcKVI IIpOorpeccuio.

B ob6pasoBaBmieiicsa Tpamenuu ¢ OCHO-

BAHUAMH @, _; U Q,,, CPeJHAA JH-
a‘]\N“ Hua paBHa a, (n>1). Ilosromy

Puc. 16

_an—1+anvl
an——-—-T-—
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233

234

2356

236

237

239

21

Orciofig 2a,=@&,_+8,,,, HIO &,  ,-8&,=&,—
LT

Tak Kak PHSHOCTH MEARAY HAMAKM 4AeHOM [[OCHSOID-
BATENLEQCTH ¥ OPelAlleCTBYIIIHM eMY YJISHOM OIEA
B TA e, TO DTE OOCACHORATENLHOCTE — apHdMeTH-
YeCKast MPOTDECCHA,

YupaxseHEna

(Yervo.) Hassare nepemi 4s€H H PasHOCTh apudgmeTHdecKoii
HPOTPECCHH:

1) 6, 8, 10, ,..; 2) 7,9, 11, ..

3) 25, 21, 17, ..; 4y -12, -9, -6, ...

3anMCeATE IEDBRE NATHL YASHOR APMOMETHUYSCKOR [IpOorpeccnH,
ecJTH:

1) g,=2,d=5; 2) a,=-3, d=2.

HorazaTE, UTO DOCISAOBATSALHOCTE, 3AAAHEASR dopMyacii n-ro
qjJE€HA, ABIAESTCH APHPMETHHECKOH IPOTPECCHeH:

1) a2, =3 - 4dn; 2) a,=-5+2n;

3) a,=3(n+ 1) 4) a,=2(8-n)

B apadmMeTHaecKoil TporpeccHy HEWTH!
1) a5 ecan a; =2, d=23;

2} agy, ecau a;, =3, d=4;

3} a4, oAU 0y =-3, d=-2;

4} an, ECAHN al =_2, d =_4o

Banicars hopMyay R-ro WIeHA SPHEOMETHYecKOd Mporpeccui:
1} 1, 6, 11, 16, ...; 2) 25, 21, 17, 13, ...;
3} -4, -6, -8, -10, ...; 4) 1, -4, -9, -14, ....

Yueno —-22 Arnsercd uleRoM apUDMeTHUYECKOH IpOTpecCHHE
44, 38, 328, ... . Haiitn HOMEp aTOrO 4iaeHS,

flengeTcA AH uucao 12 uneHoM apHbMeTHIeCKOHN NporpeccHH
-18, -15, 12, ...?

Yueno -59 apasercs unepoM apudMerHueckod nporpeceHH
1, —&, ... . Hufirn ero mvoMep. Asanerca an yncav —46 yaedom
aToit mporpeccru?

Hailitu pasHocTs apudmeruueckeit nporpeceurn, ecrn:
1} t11=7, a16=67; 2] 1‘1.1:—4‘ 09=0.

Pasnocrs apubMerudecEol nporpeccer pasHa 1.5. Hafitu a,,
eCJIH:

1} ag=12; 2) a;=-4.
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244

245

246

247

248

249

HaiiTu nepswiit uieH apupmMeTndecKod MPOrpeccuH, ecsiu:
1) d =-3, a;, = 20; 2) ay =-10, ayy =-5,5.

Haiitn dopmyny n-ro 4dineHa apudMeTHUIecKOH HPOTDeCCHH,
ecJIn:

1) az =13, ag = 22; 2) a,=-7, a; =18.

Ipu kaxux n ujeHsl apudmMeTrndyeckoi mnporpeccumn 15, 13,
11, ... orpauaTenbHBI?

B apudmernueckoit nporpeccun a, = -10, d = 0,5. Ilpu kakux
n BBHINOJHAETCA HepaBeHCTBO a, < 27

HaijiTu geBaATHI 4ieH H pasHocTh apu(MeTHUYECKO# mporpec-
CHH, eclIH:

1) ay =126, a,, = 146; 2) ag =-64, a,y =-50;

8) ag=-7, a;p=3; 4) ag3=0,5, a,g =-2,5.

CrobogHo nagaoigee TeJo ONPOXOAMUT B NepBYIO ceKyHAY 4,9 M,
4 B KaXAYIO CHeAVIOmYI0 cekyHAy Ha 9,8 M OoJiblne, yem B
npeasiayimyo. Kakoe paccrosinme Oyaer OpoiileHO DajaroniuM
TEJIOM 34 HATYIO0 CeKVHAY?

Kypc BosaymIHBEIX BaHH HAYMHAOT ¢ 15 MHH B nepBuIil ZIeHb U
VBEJIHMYMBAIOT BpeMs 9TOH NpoueAyphl B KAXAbIN cleAVIOLIui
neEb Ha 10 mua. CKONBKO AHEH ciaeyeT NPHHHMATEL BO3AYII-
Hble BAHHBLI B VKA3AHHOM pexume, 4TODBI JOCTHYL MX MAKCH-
MaJIbHOH IpoaoxuTensHocT 1 u 45 Mua?

96



250 J[lokasaTh, 4TO AJIA apH(MeTHYeCcKOil IPOrpeccHy CIpaBeinBo

pPaBeHCTBO
a,+a,=a,_;+a,,,n>1L

Haiitu a,, + a;, ecin a, + ag = 30.

251 JloxasaTs, 4TO AJA apu()MeTHUECKOI IIPOTrpeccHH CIpaBeIJnBO

PaBeHCTBO
Apop TAp i
a,=———, n>k.
2
Haiitu a,gy, ecnn a,y + az, = 120.

3agaua 1 HaitTn cymMMy Bcex HaTypaibHBIX umcen ot 1 go 100.
3anuireM 3Ty CyMMY ABYMS cliocobamu:

S=1+2+3+...+99 + 100,
S=100+99+98+...+2 + 1.

CJI0 UM MOYJIeHHO 9TH paBeHCTBA:

28 =101 + 101 + 101 + ... + 101 + 101.

100 cnaraemerx

CrnemoBarensno, 2S = 101 - 100, otkyaa
S =101+ 50 = 5050.
Paccmorpum Temeps NpPOMBBOJBHYIO apudMerHue-
CKVIO IPOI'PECCHIO

Bys Bos eers Bpy ase o
Ilyers S, — cymMMa n mepBeIX 4YJEHOB 3Toil mnpo-
rpeccHm:

S,=a,+a,+...+a,_,+a,.

Teopema. CymMmMa n nepsbIX WieHoB apudMeTHUe-
CKOH Iporpeccu# paBHA
a,+a
e (69}

4 Aarcépa, 9 k1. 97



3apaua 2

3anauva 3

3amaua 4%

Banumem S, AByMs crnocobamu:

S,=a,+a,+...+a,_,+a,,
S,=a,+a, ,+..+a,+a,.

Ilo onpenenennio apupMeTHUYECKOH NPOrpecCHyM 3THU
paBeHCTBA MOXKHO 3AIIMCATH TaK:

S,=a,+(a;+d)+(a; +2d) + ... +

+(a; + (n — 1) d), (2)
S,=a,+(a,-d)+(a,-2d)+... +
+(a, - (n-1)d). 3

Cu10:6MM 1ouJIeHHO paseHcTBa (2) u (3):
28,=(a,+a,)+(a; +a,)+ ... +(a; +a,).

n craraeMbix

CrnenoBarensno, 2S, = (a, + a,) n, oTkyja

g =4t
" 2

Haiity cyMMy mIecTHAECATH NEepPBLIX YETHBIX HATY-
pajJbHBIX YHCEJI.

Iocie0BaTeIbHOCTD YETHLIX HATYPAILHBIX YHCE]
2; 4! 6, 8' weny 2!‘3, 500

ABJAeTcA apudMeTrHyecKON mnporpeccHeil ¢ pasHo-
cteio d = 2. Tak xKak a, = 2n, 10 a, = 2, ag,=120. Ilo
(dopmyne (1) maxomum:

Sgo= 27120 . 60 = 3660.
2

Haittu cymmy 38 + 35 + 32 + ... + (—7), ecan ussecr-
HO, 9TO €€ cjaraemMsle ABJIAKTCH I0CHeJ0BATEIbHbI-
MH YJeHAMH aApH(MeTHYEeCKOH OPOrpeccHiu.

Ilo ycnoBuio a, = 38, d =-3, a, =-T.

Ilpumensaa dopmyny a,=a; +(n - 1)d, noayuaem
-7=238 + (n - 1)(-3), orryza n = 16.

014'0

ITo dopmyne S, = .n HAXOMHM:

S6= 332‘ 7.16=248.

CKOJIBKO HY?KHO B3ATH 10CJIeJOBATEJIBHBIX HATYPAIb-
HBIX YHCeJI, HauuHag ¢ 1, 4Tobsl HX cymma OnLIa pas-
Ha 1537

Harypanbseiii pag uuces — apudmerndeckas Ipo-
rpeccuss ¢ pasHoctrsio d = 1. Ilo yenoBuw a, =1,
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252

258

258

256

257

258

8, = 1563, POpPMYJY CYMMEI /i IEpPBEIX MIeEOB MPeod-
PATVEM TEK:

a;ta a4+ da,+(n-1)d 2a,+(n-1)d
Sn= 1 n_n=1 1( ) n= 1 (n ) n.
2 2 2z
Henonbsya JAHELE, NONYYAEM VDARHSHWE ¢ HEH3-
BECTHRIM fn:
2.1 —~13-
153= 21~
2
OTEVAA

306=2n+(n-n, n®+n-306=0,
Pemmas a1o ypasrenne, Hattném:
-1+ +/1+1224 - -1+ 35

2 2
nl =-‘18, nz = 17.

2=

Yuenao enaraeMLIX He MOMET OLITh OTPANATENLHEIM,
noaToMy a = 17.

Ynpamnenns

HaiiTi cyMMy 7 MepBsIX YNeHOB ADHPMETHIeCKOH DIPOTPeccHH,
eCIIH:

1) g, =1, a,=20, n=50; 2 a, =1, a,=200, n=100;
3) ay=-1, a, =—40, n - 20; 4y a; = 2, a, - 100, n — 50.

HaliTH cyMMY BCeX HATYPANLHBIX 49HCeN oT 2 go 98 BRIO9TH-
TEeNhHD.

Haifry cymmy Beex meudrHemix mmcen or 1 ac 133 smmotuu-
TeARHO.

HafitH cyMMy ABEHAAUATH TMEPBHIX YJIEHOE ApH(PMEeTHIECKOHR
nporpeccAy, eCcnn:

1) ey =-5, d = 0,5; 2) alzé,d:——a.

HaliTin cyMMy r menBarx ywrenos apudmernveckoli Tporpeccui:
1) 9;13; 17; ..., ecan n=11;

2) -16; -10; —4; ..., ecax n =12,

HaiiTe cyMMy, ecinu eé caaraeMuie — NOCHeI0BATANLHLIO Tie-
HE apHOMeTHYECKON Nporpeceru;
1) 3-6+9+ ... +273; 2) 90 + R0+ TO + ... + (—60).

HaiiTn cymdy Beex ABYIHAMHEK UMHCEN; CYMMYy BoeX TPEKITIaT
HEX HHCEN.
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Puc. 17

259

261

262

263

264

265

267

Apadmerrdeckas nporpeccus sagaHa GopmyJsioil n-ro dieHa.
Haiitn S, ecan:

1) a,=3n+5; 2) a,=7+2n.

IocnenoparebHOCTE BajlaHA PeKYPPEHTHOMH GopMysol a, , , =
=a, — 3 n ycioBueM a, = 7. HaifiTu cyMMy A€BATH IePBHIX dJjie-
HOB 9TOI ITOCJIeJOBATEJILHOCTH.

CROJ'IBRO HYAHO B3ATH IOCJENOBaATEJIEHBIX H&TYDB,JH:HHX qH-
ceJi, HaunHaA ¢ 3, urobel Mx cymma Obuia passa 757

Haitti a, u d apudmeTHdeckoi nporpeccun, y KOTopoii:
1) a, =10, n = 14, S,,=1050;

2) a1=2—:;-. n =10, sm=9og.

Haiitu a, n d apudMeTHYeCKOii IPOTPECCHH, ECJIM:
1) a;=21, S, =205; 2) a,, =92, §;; =22.

Ilpun xpamenun OpéBeH CTPOEBOro Jjeca MX VKJAaAbIBAIOT TAaK,
Kak nokasano Ha pucyHke 17. CxoJbko OpéBeH HaXOAUTCH B
ONHOM KJajKe, ecjii B €6 OCHOBAHHMH I0JoxeHo 12 6pésen?

B apudmernueckoil nporpeccuu ag + dy = 8. Hafitu S),.

HaiiTn nepebiii 4ieH M pa3HOCTH apu(MeTHYeCKOH mnporpec-
cuu, ecau S; = 65 u S, = 230.

Jlokasars, 9T0 A0 apudMeTHYeCKOil MPOrpeccun BBINOJIHAET-
¢ PaBeHCTBO

Sy =3(Sg - 5.
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: I'eomerpuueckasn
! UpOrpeceH:

I A T I I I T T T

PaccMmoTpuM paBHOCTOPOHHHI TPEYroJbHHUK CO CTO-
poHoii 4 cM. IlocTpOMM TpeyroJibHHMK, BepIIHMHAMH
KOTOPOI'0 ABJAAIOTCA CePeAMHEBI CTOPOH ZAHHOIO Tpe-
yronbHuKa (puc. 18). Ilo caoiicTBy
cpexHeill JHHUH TPEyroJLHUKA CTO-
poHa BTOpPOro TpPeyrojbHHKAa paBHA
2 cm. Ilpoponsxas aHaJlOrHYHBIE IIO-
CTPpOEHHA, NOJAYYHM TpPeyroJbHHKHN

co cropoHamu 1, %, i CM M T. J. 3anu-

meM IIOoCJefOBATeJIBHOCTE AJIMH CTO-

POH 3THX TPEyroJbHHKOB: 4, 2, 1, %,
11
Z‘ §’ ses =

Puc. 18

B aT0il nocaeoBaTeIbHOCTH KA BN
e€ 4JjeH, HaYHHAaA €O BTOPOro, paBeH

NpeAbIAYIIeMY, YMHOMXEHHOMY Ha

OHO H TO JKe YHCJIO %

Onpegenernue. YncioBasa mociefoBaTeJIbHOCTh

bl’ bz, ba, seay b", wes

Ha3blBaeTCHd eeo.nempuqecxoﬁ npoapeccue&, ecinn
AJIA BCeX HATYPAJBHBIX N BBINIOJHAETCA PABEHCTBO

bn +1= buQ?
roe bn # 0, § — HeKOTOpOo€ YHCJ0, He PABHOE HYJIH.

+1

b
U3 2Toif GopMyJHl CHEAyeT, UTo —

=¢q. Yucno ¢q
n

Ha3blBaeTCdA JIHAMEHAMENEM I‘QOMQTDH‘{ECRO]‘:I Ipo-

rpeccHH.

IIpumepn
1) 2, 8, 32, 128, ... — reomerpHyecKad IPOIrpPeccusd
CO 3HaMeHaTeJIeM (¢ = 4:
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3anmaua 1

24 8
3’9’ 27’
JHaMeHaTeJleM ¢ = g;

2) 1, .. — FeoMeTpHUYeCcKas Iporpeccus co

3) —é, 1, -12, 144, ... — reoMmerpH4ecKas Iporpec-
cUsd cO 3HaMeHarejem ¢ = —12;

4) 7,7, 7, 7, ... — reoMerpuueckas IpOrpeccHs co
3HamMeHarTeseM q = 1.

Hokasars, 4TO HOCJIeLOBATENLHOCTEL, 3aJaHHA# (op-
myJsoit b, = 72", ABIAETCA PeOMETPUYECKOi mporpec-
cHeil.

OrmetnmM, uro b, = 7% # 0 npu Becex n. Tpebyerca go-

n+l

KasaThb, 4YTO YacTHOe — OJHO H TO e YHCJIO

n

+1
niasi Bcex n (He saBmcur ot n). Ilomyuaem =

72[:1-»1) 72n +2 bn+1
=—= =49, T. e. YaCTHOE He 3aBH-
72!] 721'1
n
CHT OT n.

ITo onpeeseHuio reOMeTPHYECKON IIPOrpeccuu

b
bn+1=bnq’ b _n’

n-1"

OTKYAa
brza =bn—lbn+1’ n>1.

Eciu Bce WieHBI FeOMETPHYECKO MPOrPECCHH IIOJIO-
muTenbusl, 10 b, =[b, b, ., T. €. KaKAIA wieH

NpOrpeccHy, HAYAHAA CO BTOPOrO, PaBeH cpejHeMy
reoMeTpH4YecKOMYy JBYX COCeHHX C HHM HWJIEHOB.
9tUM o0bACHAETCH HasBaHWe <«TeoOMeTPHYecKasA»
Nporpeccus.

OrmeruMm, 4TO ecnu b; M ¢ safaHbl, TO OCTAJbHBIE
4JIeHbl MeOMeTPUYecKOo# MpOrpecCHH MOMHO BBIYHC-
JIHTH [0 PeKyppeHTHO# dopmyne b, . , = b,g. OnHaKO
LA BOJIBIINX N 3TO TPYAO0EMKO. OBLIYHO NOJIL3YIOTCHA
dhopmyn0it n-ro 4iaeHa.
ITo onpepmesneHn0 reoMeTpUdecKol MporpeccHH

b, =byq,

by = byg = b,q%,

by=byg=b,g°ur. A
Boobue,

b,,=blq"_lo (1)
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3anaua 2

3amaua 3

3amaua 4%

Oreer

&

TAK K&K n-H uwmeH reoMeTpHYeCKOi MPOTrpPecCHE IO-
AYUARTCA W3 MePROrO YILHA YMHOMEeHNeM (n — 1) paz
HA YHCAO §.

QPopmyay (1) Ha3ZMBAILT PODMUAROL N-20 LAeHA 2e0-
MeMPuLecKoli npozpeccll.

Hafitn cegeMoll 4ieH TeoMeTPHYECKOH TIpOrpeccHH,
cemn by =81 Hq=;—,.

IIo @opnyae (1) uMeeM:

T-1
1] 81_1
1

b, = 81. [
) 36
Yucao 486 snnserea wICHOM reoMeTpHUecHOH mpo-
rpeccuu 2, 6, 18, ... . HaiiTh HoMep 3TOro 4neHa.
Iyere n — uexomerit Honep, Tax xak by =2, g =23,
To 1o (popmyse b, = b,g" " ! umeem:
486=2+3""1, 243=3""1 3% =3 1,

otkyaan-1=5n-6. .,

B reomerpuvecrodt nporpeccHn b, = 96 u b, = 334,
Haittu ¢dopmyny n.ro anema.

To qopMyae b, = b,¢" umeem b; = bg°, by =b,q".
IlogcTaBUR ZaHHEIE B YCIOBUM 3RAUOHNASA by B by, mo-
ayunm 96 = & ¢°, 384 = by¢". Pasmenlme EBTOpoe M3
3THX DSBEHCTE HA NepBoe, MOIYHM!

384 _ba'
9%  bg®’
OTKYZA 4 = ¢%, anu ¢° = 4. M3 TOCIeHEr0 PABEHCTEA
HAXOMUM § = 2 mam g = -2,
Yro0bl HARTH [epEBRIi 4JIeH TIPOTPECCHM, BOCIOIbLIY-
eMcH paeercrsom 96 = b,4°5.
1) pr ¢ = 2 naxozgum:
96 =b 2% 06=5-82, b =8
Eenu b, =3 u ¢ = 2, 0 dopMyna n-ro uieHa HMeaT
BHA:

b,=8-27"1,
2) Ilpu ¢ = -2 EaxogmmM:
96 = b, (-2)%, 96=0,(-32), b, =-3.

Ecau &, = -8 u ¢ = -2, To GopmMyna n-ro 4eHa AMeeT
BHA b, = -3 ' (-2y* 1,
b,=8-2""1wmb, =-3-(-2)" 1
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3amaua 5* B OKpy»KHOCTB BIIMCAH KBajpaT, a B Hero BIMCaHA
BTOpad OKPYIKHOCTE. BO BTOPYI0 OKPYHHOCTE BIIH-
caH BTOPOIl KBajpaT, a B HEI0O —
TpeTbsl  OKPYMKHOCTb  H T. 1.
(puc. 19). Mokasars, 4To pajguy-
Ccbl OKpYIKHOCTeil o6pa3yioT reo-
MEeTPHYECKYIO IIPOrPeCcCHI0.
IlyeTe r, — paguyc n-it OKpyx-
r woctu. Torga mo Tteopeme Iln-
‘ nt daropa r?  +r?  =r2, orkyaa

2 2.

Ta+1= 3Ta3 TGK KK I, >0, To
1

rn 51 = Ern .

3Ha4YUT, nocJaeso0BaTelbHOCTh

pazuycoB OKpy:KHOCTe# obpasy-
eT reoOMeTPHYECKYIO IPOrPeCcCHI0

Puc. 19 cO 3HaAMeHaTeJleM L.
V2
3anaua 6 Braaguumk momecTHs B 6aHK a pyGieit moa exmmeron-
Hble pY% . Kakyo cymmy oH GyJeT UMeTh Ha cUeTy de-
pes 3 roga?

100

pybueii. Yepes 2 roma cymMMa BKJIAJA YBEJIMUYHUTCH
emié Ha p%, HO y¥Ke OT CYMMBI, KOTOpas oKasajach
HA CYeTy uepes rof, u crader (B pybaax) paBHOH

p ). p _
[“E]”[“(”mo]] 100
2

p P P
oA - Y 2
(“100] [“100] “( +100]

Haiiném cymmy (B pybasax), Koropas Oyaer Ha cueTy
yepes 3 roja:

2 2
P PP
“[“ﬁ] +[“(1+100] ] 100
2 » » V¥
[1+E-6] '[1+m)=a(1+1—6‘6] .

3
P
OTtser a(1+100) .

Yepea rox Ha BKiame Oyaer a+a- £ a[l + %)
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Popmyny 00Immeroc wieHA reoue'rpmecxgii TpOTPeC-
p

CUH, BAIVCAHHYIO B Buae =0 | 1+ 100 | Ha3bIBaIOT
FOpMYAOL CAGHCHELX RPOUEHDE.
3anaua 7 Baux waguenseT o pxaagam 4% rogoprx. Cronniro

AeHer OyZeT Ha CHETY y BRIAAYMKA 4epes d uer, suiaa
OH IONOKKUR Ha cuér 10000 p.?

Henromy:o cyMmmy aener b maiizén oo dopmyne cIowm-
HEIX OponeHTOR OpH &, = 10000, p=4,n=>5:
h=10000(1+0,04) =10000.1,045 = 12166,529,

T, e. 12166 p. 533 x.

Oreetr 12166 p. 53 x.
Ynpasaeana

268 (¥crno.) HaaeaTh mepboiii WieH M 3HAMEHATENE TeOMETpHYe-

CKOIl Mporpeccuu:

1) 4,2 1,...; 2) 10, 20, -40, ...; 38) -50, 10, -2, ... .
269 3Bamucark mepsbe OATE YNeHOB TEOMeTpHUeCKoli ITPOTpPEccHH,

ecru: 1) b; =123, ¢g=2; 2) b, =-3, g=—4.
270 Joxazare, 4To NOCAEIOBATEIBHOCTE, 38JaHHAT GODMYIOI n-TO

UeHA, ABIASTCA TeoMerprdccioll Oporpeccueii:

1

1) b,=8:2% 2) b,=5""% 3y b,=|L| ; 4)b,=—1_.

) ) b, yo=(3] 5 we-Cl
271 [nA reoMeTpUdecKoll nporpeccHy BRIMHCIHTS:

272

273

274

275

1) by, ecan by =8 1 ¢ = 10; 2) b7.ecnnb1=4nq=§;
3) by, ecam by =1u ¢=-3; 4) bg, ecnnm b1:~3nq=—%.
3anHcaTh GoOpMYIY 2-TO WICIA TCOMCTPHYECKCH IIPOTPecCHEH:
1) 4, 12, 86, ...; 2) 3,1, %

1.1 16
8) 4, L, oo 4) 3,4, 2 e

Halirn HoMep OoapHEYTONO ™WiSHa TIeOMeTpPHUecKoH mpo-
IPecCHu:

1) 6, 12, 24, ..., 192, __: 2) 4,12, 36, ..., 324, ..;
3) 625, 125, 25, ..., 2—15, car} 4) -1, 2,4, ..., 128, ....
HaiiTn apamenaTens reoMeTpHYeCKOH OPOTPECCHH, ecamn:

1y & =2, bg=162; 2) by =-128, b, =-2;

3) b, =3, b, =81, 4) b, =250, b, = -2.

Jasa reoMeTprgeckas nporpeccud 2, 6, 18, ...
1) BrIMICIHTE BOCEMOE YNCH $TOH TPOTpPCCCHH.
2) HaiiTH HOMep YNeHs MOCHeq0BaTeNbHOCTH, pPasHOTO 162,
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276 HaiiTy ceabMOil UJeH ¥ 3HAMEHATe]b IeOMEeTPHUYeCKOil Hpo-
TPECCHH C MOJIOMHTEJbHBIMH YJIeHAMH, eCJIH:

1) bs:%,b5=81; 2) bs=9, by = 3.

277 Haiity naTelil ¥ NepBLId YIeHB NeOMeTPUYeCKOl NporpeccuH,
eCcJIn:

1) by =35, bg = 20; 2) by=9, bg=4.

278 Branaguux 1 saBapa 2004 r. BHéc B cOeperaresbHbIH GaHK
30 000 p. Kaxoii 6mlIa cyMMa ero BKJAaJa Ha 1 AHBap#A
2006 r., ecan cbepbaHk Haumcaan exxerogHo 6% orT cyMMBbI
BKJIaga?

279 Jlau xBagpat co cropoHoii 4 ¢cm. CepeJMHEI €ro CTOPOH ABIAIOT-
cA BepHIMHAMM BTOporo Keaapara. CepeMHBI CTOPOH BTOPOrO
KBajparTa ABJAKTCA BepUIHHAMH Tpe'rher'o Kpajgpara 1 T. O.
IloxazaTs, 4TO IIOCJIeOBATEIBHOCTS ILJIOMIAAel 3THX KBAAPATOB
ABJIAETCA TreoMerpuyeckoif mnporpeccueii. Haiitu mniaomaznse
cebMOro KBajapara.

280 Kaxaoe mpocreiiliee OJHOKJETOYHOE YXKMBOTHOe WHMpY3OpHA-
Tydenska pasMHOKaercda AeseHueMm Ha 2 yactu. CKoOJBKO HH-
¢y3opuii OBLIO NEePBOHAYAJIBHO, €CJIH I0OCJHe LIeCTHKPATHOrO
geneHus ux cramno 3207

281 [lokasaTh, uTo ecan x #0, To uncaa 3x, x+3, xv3x saBaa-

OTCA TpeMsdA I[IOCHeNOBATEJIBHBIMH YJIeHaMH I‘BOMeTpH‘IeCROﬁ
IPOrPecCHM.

: UyMMa n nepemix WICHOR
reOMETPUYECKOi NPorpeccun

§ .... OO TSNP

3agaua 1 Haiitu cymmy

S=1+3+3%+3%+3%+3% (1)
I YMHOKHM 00e 4acTH paBeHCTBa Ha 3:
3S=3+32+3%+3%+3%+ 36, (2)

ITepenuinem paseHcrsa (1) u (2) Tax:
S=1+(3+3%+3%+3%+39),
3S=(3+32+3%+ 3%+ 3% + 3S.
Brlpaskenus, crosimue B ckobkax, opuHaxosbel. Ilo-
9TOMY, BBIUMTAS K3 HHIKHEI0 DABEHCTBA BepXHee, IO-
JTygaem:
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3§ -S=3%-1,28=3°-1,

2
PaccMOTpUM Telleps MPOM3BOJIBHYIO MeOMETPHUECKYIO
nporpeccuio by, b,q, ..., b;q", ..., 3HaMeHaTeJb KOTO-
poit ¢ # 1.

IIycts S, — cyMMa n NepBHIX 4JEHOB BTOH Ipo-
rpeccHH:
S,=by+bg+b,¢*+...+bg" . (3)

Teopema. CyMmma n mepBbIX 4YJIEHOB reoMeTpHue-
CKOMH NpOrpeccHy cO 3HaMeHATelleM ¢ # 1 paBHA

Samaua 2

b.(1-qg™
s“=L(M€_). 4)
1-¢q

® VwmuOkHuM 06e yacTu paBeHcTBa (3) Ha ¢:

qS,=bq +b,g* + byg® + ... + byg". (5)
Ilepennumem pasencrsa (3) u (5), BBIAEAMB B HUX
OJIMHAKOBBIE claraeMsle:

S,=b; +(bjg+b,g®+ ... +byg" V),
gS, = (b,q + b,g*> + byg® + ... + byg" V) + byg".

BripaskeHus, crogniue B ckoOKax, paBHbI. [loaTomy,
BBIYHTAS M3 BEPXHEro PABeHCTBA HHUMKHee, IoJIy4aeM:

S, = ¢S, =b; - b,g"
OTrciona
bj(1-q") .
S,(1-q)=b(1-g7, S,=-t——."
-4
3ameTumM, 4TO ecJH ¢ = 1, To
S,=b;+b,+...+by=byn, 1. €. S, = b;n.
—— e

n clnaraeMbix

Haiity cyMMy nepBbIX OATH YIEHOB reoMeTpHYecKOi

nporpeccuu 6, 2, %’ e .

B sroit nporpeccun b, =6, 9 = % ITo ¢popmyne (4) na-
XOAMM:

5
1
6[1_[5) 612
_ 243 _5.242.3_242

L2 2.243 27
3 3

Sg=
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dagaua 3 B reoMerpmuyecKsnd IIDOrpeccHM €O 3IHAMEHATEAEM
i
g =5 CymMMa IePBLIX IIECTd WICHOR PABHA 252. Haii-

TH MepBHI 4IEH 3TOH IIPOrpeccHH.
P Bocmonsayemea dopmyacit (4):

1
_ E’J(l‘?ﬁ]

252=—— = 7,
1-1
2
Orcropa
b, - 63 .
252=251-L| 252=212 p =128
64
3axaga 4 CyMMa ' NEPBHIX WIEHOB TeOMeTPHYECKQil nporpec-

cun papaa —93. ITepsriii unes arToii nporpeccHs pa-
BeH —3, a sHamenareas g paser 2. Halitu n.
» Henonrays bopmyny (4), nonyunem:
_—3(1-27)
1-2

-93

Orcioga
-31=1-2", 2"=382, 2"..2% p_35,

3amaua 5 Hocmenoparennsocts &, 15, 45, ..., 1215, ... g8na-

CTeA TEOMOTPHYECROM nporpeccred, Hafitn eymwmy

5+ 15+ 45+ ... +1215.

B B aroit oporpecenu b, =5, g =38, b,=1215. Dopmy-

JIY CYMMEB] N1 IEPBHX 9JeHOB npeodpasyeM TaK:
g =-¢")_&-bg” g _ 8,9 _ el
? 1-g 1-g 1-g g-1

Hemonnsya yCtoBMA $a5ave, HAXOIHM:

1215.83-5 5—
er = - 36456 — & - 1820, -
3-1 2
YOopaxHeENa
282 Haiity cyMMY 7 IeDBLI% UNCHOB TreOMeTpHYECcKOH Nporpeccu,

eI

Db=%g=2n=6 2) by=-2,q=3 n=5

3 b=lg=-n=4 H b= 5,g=-Ln=5

d) & =86, g =1, n=200; 6) by =—4,9=1, n=100.
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284

285

286

287

288

289

290

291

202

HafiTH c¢yMMY CeéMH I¢DBHX YJIeHOB TIeQOMETPAUECKOH npo-
rpeccHu:
1) 3, 10, 20, ...; 2) 2, 6, 18, ....

B recmMeTpudeckoil OporpecCcHH BAHTH!
1) by u &, ecan g =2, S; =635
2) by u by, ecau g =-2, S; = 85,

B reomeTpuyeckRO# nporpeccyd HABTH TIHCI0 N UJIEHOB, SCJEM!
1) S, =189, b, =8, ¢=2;

2) 85,=635, 0,=05,¢=2;

3) S, =170, b, = 256, ¢ = —%;

4) §,=-99, b, =-9, ¢=-2.

B reoMeTpudecEoil oporpeccHy HaBTH:

1) nmb,ecomdb, =7, q=8, §,=847;

2 nub,,ecan b, =8, ¢ =2, 8, =4088;

3) nmgq, ecam b =2, b, — 1458, 8§, = 21886;
4) nug, ecau b, =1, b, = 2401, §, = 2801,

HafiTi cyMMY HHCeNn, eCi €€ cnargeMule ARAAITCA OOCISNOBA-
TeJEHBRMH “JJTcHAMH I‘EOMeTpH‘IGCEOﬁ oporpeccHuu:

1) 1+2+44+ .., +128; 2) 1+3+9+..+243;

3) -1+2-44...+128: 4) 5 -15+ 45— ... + 405,

B reoMerpuyecEcil mnporpecenn Hadith by 1 S, ecan:
1) by=18, by = 25;
2) by=14, b, =686, g > 0.

TeoMeTpHYECKAd MPOTPecCHs 3aA&HA (OPMYNOH n-ro 4YieHa:
1) b,=38" 27", naiirn S;:

"
2) b, = —2[%) , HafiTh S,

HoEazaTE TOEISCTRO
x-1(x""'+x* 2+ .+ D)=2"-1,

rfe nn — HaTypPaabEoe 4ucio, Goabiuee 1.

B reoMeTrpudecioii mporpeccHH RakTIH:
1) b; m g, ecnn b = 135, §, = 195;
2) g u by, ecan by = 12, §; = 872,

B recMeTpHMYECKOi NporpeccnH HalTH:

1) g,ecamn by=1 u by + b, =90;

2) g, ecan by =38 ®m by + bg=60;

8) Sy, ecam by —b;=15 u b, - b, = 30;
4) S;ecam by - by =24 m b, — b, =624,
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293

295

-

. Vupasxuedus
i raape IV

BuIYHCINTL TPH NEPBHEIX YEHA NOCIeA0BATebHOCTH, 3aJaH-
HOM (GOpPMYJIOH n-ro ujeHa:

1) a,=n(n+38); 2) a,=4" 3) a,=5-2% 4) a,=n?+1.

BerauceauTe gecATHI M TPHALATHIA YJeHB! HOCJeA0BATELHO-
CTH, 3a/laHHOH (hopMyJIOil n-ro YjaeHa:

_n-1, _n+9,
1) an—n+1v 2) a, ——2n_1,
3) a,=[n~-15|-5; 4) a,=10-|n - 20|

YucnoBasd NOCJHEA0BATENLHOCTh 3ajaHa PeKyppeHTHOl dopmy-
aoit a, ., =1-0,5a, u ycrosuem a, = 2. BelaucauTs ceAbMOit
4ieH 9TOMH I10C/Ie10BaATeIbHOCTH.

Haiitu passHocTh apud)MeTHYECKON IPOTPECCHM M 3alucaTh eé
YeTBEPTHIN M NMATBHIH YJIEHBI:

1 42 1 g1l
1) 4, 45, 45, ool 2) 32, 3, 22, 2008

3) 1,1+43,1+2V8,...; 4 2,2-3,V2-6, ...

JokasaTs, 4TO MOCJIE/0BATEIbHOCTD, 3aJaHHasa (POPMYJIOH n-To
yjneHa a,=-2(1 —n), aBasgerca apudmerndeckoit nporpec-
cueit.

B apudmernueckoil mporpeccuy BBEIUMCINTE:
1) a;, ecnu a, = 6, d=%;

1 1

2) a;,ecina;=-3-,d=—-=.

) T JTH 1 3 8
HaiiTi cymMy ABaguaTH IIEPBLIX 4jeHOB apu(MeTHUEeCKOil Ipo-
rpeccHH, ecJiu:
1] a1:_19a2=1; 2) al=3’a2=_3‘
HaitTu cymMy n nepBBIX 4JIEHOB apH(pMeTH4ecKOi MporpeccHH,
ecJH:
1) a;,=-2, a,=-60, n=10;
2) a,=1, a, =25%, n=11;

B |

3) al=—%, a, = 13%, n=28;

4) a,=48,a,=38, n=11.
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302

303

304

305

Haiitn cymMmy, ecnm eé caaraembie — IOCJIe/JOBATE/ILHEIE 4Yjle-
HBI apudMeTniecKoil nporpeccuu:

1) 38+ (-33) +(-28)+ ... +12;

2) -17+ (-14) + (-11) + ... + 13.

HaiitTn 3HaMeHaTesb reoMeTpHYecKOM IPOrPecCHH M 3aIMcaTh
4eTBEPTHIH M IATHIH €€ uileHbl:

1. to11
1) 3, 1, R 2) 1’ "8 16
3) 3,43, 1, .. 4) 5, 52, 10, ....
Sanucatk GOpMyay n-ro 4jleHa IeoMeTPHYECKON NMpOrpeccHu:
1) -2, 4, -8, ...; 2) -3, 1, -2, ...
B reomerpuyeckoii nporpeccun Haita b, ecan:
1} b1:2!q22!n=6; 2) bl=%9q=59n=4;
3) by=5,¢=-2, n=5; 4) b1=—%,q=—3,n=6.

HaiiT cymMMy n nepBbIX 4eHOB reOMeTPHYECKOH IPOrpecCcHH,
ecJIH:

1) b1=%,q:—4,n:5; 2) b1:2,q=-%,n:10;
3) b,=10,q=1, n=6; 4) b, =5, g=-1, n=9.
HaiiTi cymMMy n nepBbIX 4JIeHOB IeOMeTPUYEeCKO IIPOIpeccruu:
1) 128, 64, 32, ..., n = 6; 2) 162, 54, 18, ..., n=5;
21 3 — E. 311 =43
3) 5! E! gv ey = 5| 4) 4, 2, 3, sany I 4,
-1 .1 = 4: - - -
5) 3 3 2, ..., n=4; 6) -4, 8, -16, ..., n=15.

BeIunCIHTE DepBbie TPH WYieHa ITOCAeZ0BATEJBHOCTH, KOTOPAs
nz —-n

2
B apudwmermueckoit mporpeccmnm a; =2, d =-3. Haiitu a,,

¥ CYMMY [€epPBbIX JeCATH eé 4JIeHOB.

3ajiasa opMyJIoi n-ro WieHa a, =

B reomerpuueckoii mporpeccun b, = 4, g = % Haiiru bg u cymmy

MEePBBLIX IIECTH €€ YJIeHOB.
%, ... SIBASIETCH
reoMeTpu4ecKoil nmporpeccueif, ¥ HAWTH CYMMY NepBBIX HNATH

€€ WIeHOB.

JHokasatTs, 4TO NOCHEHOBATENLHOCTE 1, %,
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307

308

309

310

311

3z

313

314

315

316

a7

318

Hucnosasa NDOCIEA0BATENBHCCTE JaLaHA PeKyDPReRTHOH dopmy-
t, +a r+l

oW a, .= —— H yornoeHaMu a; =-1, @, = 3. Brunc-

HTE MATHH YJIeH NoCIef0BATENBHOCTH.

Hafit pasmoere apudmeTHieckoll OpOrpeccHH, ecad @, =2

DN | -

may =23,

3anucaTe epBbie 3 WIEHOE ApHPMETHUECKOH Oporpeccuu,
BCIH:

1) a; =85, a3 = 15; 2) a3 =8, o5 = 2.

Meixcay uncaami —10 1 6 BCTABMTE YHMCAO TAK, YTOOR mMOJIY-
YUTUCE 3 DOCJEefOBATEABHBIX “JIEHA ADH{MeTAYecKOH IIpo-
rpeccHH.

HafiTn ZeRATHAAIIATHEIY H NEpBelff YIeHH apudmeradecikoin
OPOrPecCyn, eCay:

1) @4 =28, a,, = 38; 2) @15 = -6, 4.0 = 6.

IIpn KakOoM 3HAYEHHMM X ABJAIOTCA IIOCHeSOBATENLHLIMH 4Je-
HAMH SpUMEeTHUYecKOll Tporpeccuy uncmaa:

1) 3z, ";‘2, 2r — 13 9) 3x2, 2, 11x7?

CKOJIbKO HYKHO B3ATH NOCIEROBATENBHLIX HEYETHHX HATY-
PATLHEIX HMeed, HaHHAS ¢ B, urober ux cymMma 6nina pasna 2527

Haiitu a, 1 d apudMeruvuecKkoil oporpeccHy, ¥y KECTopodl:
2) 4=, n =16, S5~ -10‘;_‘.

Jnd TeoMeTPHYeCKOll IIPOTPECCHN BRIYHMCINTE:
1) b, ecnr by =4 gqg=-1;
2) boecimb,=1mn g=4+3.

HaiiT nsaruil uien reoMeTpHTeCKol MporpeccHn, ecym:

1) by=2,b,=16;  2) by=-3, by=-81;
3) by=4,b,=1; 4) b4=—%,b6=~—1-;—5.

Mexay yuciaaMu 4 K 9 BCTABHTh TNOJIOKHTEILHOE YHMCIO TAK,

YTOOM [IOAVYHAOCL 3 IOCNEAOBETENBHEIX UJEHA [eOMeTpHYe-
cEoil OporpeccHH.

Orpmxaromuit, clexys coperTy mpara, 3aropal B HepBHIl JeHs
5 MHH, A B8 KAXKIHN TOCTEIYIIDRHN AeHb YBEAHYHBEAN BPSMH
npefrRanMa HA coanne 52 § Mon. B kakoii JeHb HededH BpEMA
ero npebulBaHNA Ha coaHne GynxeT paseo 40 MUH, ecsH o 1a-
Y45 3aropaTh B CDERYY
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319

320

321

322

323

324

325

326

HacTreHHBIE PYCCKHME YACHI ¢ KYKYII-
KO# YCTPOEHBI TAK, YTO KYKYIIKa Ky-
kyer 1 pas, Korgia 4yacel MOKa3bIBAIOT
[IOJIOBHHY OYEpPeJHOr0 daca, W Kam-
Ablif 4AC CTOJIBKO pas, KAKOBO BpeMsd
or 1 go 12. CronbKO pas NPOKYyKyeT
KYKYIIKa 3a CYTKH?

HaiiT mnepBBIil 4WjeH H pPa3HOCTh
apudMeTHYeCKOit Iporpeccuu, eciau
a;+ay,+az=15u a, * a, *az = 80.
Haijitn mnepsblit 4jeH U pAa3HOCTH
apudMeTHUECKO Nporpeccuu, eciu
a, + ay + ag =0 u al +ai +al=50.
Jloxkasars, 4TO AJS TreoMeTPHYecKOH
POr'PECCHH CIPAaBEJJIMBO PAaBEHCTBO
b2=b,. b, s rvae n> k. BeIYHCIATE
b,, ecnu bgby, = 225.

Hokasars, 9TO AJs reoMeTpHUdYecKOH
IIPOrPecCcHy CIpAaBeJiiBO DABEHCTBO
bbp=0b,,.,b,_;, vae k> l. Beraucaurs
byb,, ecnu bgby = T2,

Poct Apo:KeBBIX KJIETOK IIPOHMCXOAHUT JeJIEHWeM Kaaoil
KJIeTKH Ha JABe 4YacTH. CKOABKO CTAJIO KJIeTOK Iocie JecATH-
KPATHOI'O HUX JIeJIeHUA, ecJy MepPBOHAYAJBHO OBLIO @ KJIeToK?

W3 nyHkTa A B NYHKT B OHOBPEMEHHO € MOCTOAHHBIMH CKOPO-
CTAMH OTIIPABHMJINCH MEIIeX0[] M BeJocuneaucT. Berocunenucr,
npubeIB B NYHKT B, OBepHYN HA3aJ M BCTPETHJ MelIexoaa ye-
pe3 1 4 mocye Havana auskenus us nyaxra A. ITocie BeTpeun
¢ MemexoJ0M BeJOCHIeAHCT CHOBA Ioexal B IYHKT B, a 1o
HpUOBITHH TYa NOBEPHYJT 00PATHO U BCTPETHUJICS € MENIeX00M

2 -
gepes 2 4 mocye nepBoii Berpeun. ITocae Bropoii Berpeun Beso-

CHIOEIHCT OIATH MMOeXal B IIVHKT B, a Joexas, NOBepHYJI Oﬁpa"[‘-
HO ¥ T. A. HaiiTm BpeMms, 3a KOTOpOe HelIexoJ HPOHAET myTh
AB,

MyssikanbHafg OKTaBa AenuTcsa Ha 12 paBHBIX HMHTEPBAJOB-
noayTOHOR. YacToTa KaMmA0ro MOCHEAYIOIIero 3ByKa NpHOIH-
surensHo B 1,059 pasa Gosabmie dactoTel npeasiavimero. Bo
CKOJIbBKO pa3 HOTAa COo/b BhIllle HOTHI 00 TOM e OKTABHI (BEIUMC-
JIeHHA NPOBECTH Ha MHKDPOKAJIbBKYJIATOpE)?



¥

ERASE

- Ciryqaiinblie
. COOBITHA

1. HesoamouHsble, OCTOBEPHBbIE M COYy4YaiiHbIe
cOOBITHSA

B mxu3Hu nopa cobblTHEM NOHMMAKT JI0O0e SABJIEHHE,
KOTOpOe HMPOMCXOAHUT WJIH He mpoucxoauT. CobeITHA-
MH SBJIAIOTCA W Pe3yJAbTAThl UCHLITAHUN (ONBITORB),
HabIOAeHUH 1 UBMePEeHHH, IPON3BOANMEIX JIOALMH.
Bce cobbITHA MOMKHO NOAPA3AEIHTL HA HEB03MONC-
Hble, dOCMOBepHbLE N CAYHATHbLE,

Hego3moxcHbiM HA3BIBAIOT COOBLITHE, KOTOPOE B JaH-
HBIX YVCJIOBHAX IIDOHSOﬁTH He MOXKeT.

IIpuBeném npHuMepbl HEBO3MOMKHBIX COOBITHIL:

1) Boja B pexe samépana npu Temnepatrype +25 °C;
2) npwm 6pocaHHH UrpanbHOI KOCTH (T. e. KyONKa, Ha
rpaHfix KOTOPOro OTMedeHbl O4KH oT 1 xo 6) nmoasu-
Joch 7 OYKOB.

Hocmoeeprbim HasbIBalOT cOOBITHE, KOTOPOE B JaH-
HBIX VCJIOBHAX 00A3aTENBHO IPOM30MIET.

Hanpumep, A0CTOBEPHEIMH ABJIAKTCA COOBITHA:

1) nocie yeTBepra HACTYIMJIA IATHUILA]

2) npu GpocaHMM HMIpajibHOH KOCTH BBINAJO YHCJIO
OYKOB, MEHBIIIee CeMH.

CayuailHbiM HA3BIBAIOT COOBITHE, KOTOPOE B JAHHBIX
VCIOBHAX MOMKET IPOM30OITH, 4 MOXKEeT U He IpoH-
30MTH.
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CnyualiHEIMH ABIAIOTCHA, HANPHMED, CleAVIOLlHe CO-
OBITHA:

1) npu renedoHHOM 3BOHKe aDOHEHT OKAa3ajcH 3a-
HAT;

2) npm GpocaHMHE MrpaJbHOI KOCTH BBINAJO 2 OUKA.

2. CoBMecTHBIe M HeCOBMeCTHLIe COOBITHA

JIBa coOBITHA, KOTOpPhIe B JAHHBIX YCIOBHAX MOTYT
IIPOMCXOAUTL OAHOBPEMEHHO, HAB3LIBAIOT COBMECHL-
HblLMU, & Te, KOTOPble He MOTYT IMPOHCXOAUTH OJHO-
BPEMEHHO, — HeCO08MeCmHbLMU.

HanpuMep, cobbITHA «IOMIEN A0MAbL» U «HACTYIH-
JI0 YTPO» ABAAIOTCA COBMECTHBIMH, a COOBITHA <«HAa-
CTYIIHJIO YTPO» H «HACTYIHJIa HOYb» — HECOBMeCT-
HBIMH.

Pacemorpum cobeiTus, cBA3aHHLIE ¢ OJHUM OpocaHu-
eM HUrpajpHOi KocTH: 1) BeImaso 2 ouka; 2) BBIDAJIO
5 ouxos; 3) Beinajsio fosee 2 ouxkos; 4) BBIIAJIO YHC-
JI0 OUKOB, KpaTHoe AByM. Cpesim HHX COBMECTHBIMH
Oynyr Tpu napei: l-e u 4-e (umciio 2 uérHoe); 2-e u
3-e (5 ouxoB Goabmue, yem 2); 3-e u 4-¢ (Hanpumep,
4 ouka). HecoBmecTHEIMM OyAyT coObITHA: 1l-e 1 2-e
(oZHOBpeMEHHO He MOTYT BBINACTEL 2 PA3HBIX 4MCiAa);
1-e u 3-e (bojnee 2 ouKoOB, T. €. 3, 4, 5 nian 6 ogHOBpe-
MEeHHO ¢ 2 OYKaMH IIOSABHUTLCA He MOryT); 2-e ¥ 4-e
(uucsno 5 He KparHO 2).

3. PaBnoBo3aMoxHBIe COOBITHA

PaccmoTprM rpynnbsl coOBITHIL:

1) «moABIeHHWe opiia» H <«IOABJIEHHE PEIIKH» IPU
oaHOM OpocaHMM MOHeTHI (puc. 20);

2) snosBieHue 1 ouka», «moABJeHHE 2 OYKOB», ...,
«noABJieHHe 6 0YKOB» NpM OAHOM GPOCAHHMH HIDAaJb-
HOM KOCTH;

3) «nagenue GyrepOpoja MacJOM BBepX» H «IajeHHe
OyTepbpoia MacJoM BHHU3»;

4) «uabBATHEe M3 MOJAHOrO Habopa AOMMHO AVOIA» M
«UIBATHE H3 MOJHOro Habopa AOMMHO KOCTAIIKH C
Pa3HBIMH OYKAMH» .

B npumepax 1 u 2 Her ocHOBaHHWil monaraTh, YTO B
HACTYIIJIEHHY OJHOTO M3 COOBITHII ecTh KaKoe-TO mpe-
UMyIecTBO (ecsim MOoHeTa M KyOHUK npaBuibHbIe). Ta-
KHe COOBITHA Ha3bIBAIOTCA PAGHOB03MONMHbIMU. Hac-
TO PABHOBO3MOJHOCTh COOBITHI yIa8TCA YCTAHOBHTH
U3 coobpaxeHuii CHMMETPHH.
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ITpymepr! 3 ¥ 4 JeMOECTPUDYIOT ODDA3NE HEPIEHO-
eoamoncHbty cobuTmit. Mefiersurensno, GyrepSpon
Yalle [a486€T MACJIOM BEHS (M3-3A TOTO, UTO MOCJE HA-
MA3LIBEHNS XNeba MACTOM HEHTD TsXkecTn GyTepSpo-
g8 CMeLIAeTCH H3 OeHTDA €r'd CHMMETDHH B CTUpOHY
¢xoA Maciaa). IIpH HasATHH OOHOH KOCTALIKE H3 ITOMA-
HODO Haﬁopa ACMAHO, CHKOpee BCero, IIQADRMTCH HKOC-
TAUIKA ¢ PASHEIMHA OYKAMH (Tak Kak Aybiell B Habope
IOMHHO Beero 7, & OCTATLHRIX KocTamer 21).

¥YnpaxueHns

B ynpaxueauax 327—331 onucAHW VOAOBNA M HODOHCXOOA-
e B EMX coObITHA. Oaa xasmaoro s 3THX cobuitri (yeTH o)
OOPEACNHTb, KAKAM OHO ABJSAETCA: HEBOZMOMKHEIM, AOCTOBED-
HBHIM HAJIK cAYIaliHEIM.

Ho 25 yuaumpixca xaacca: 1) ABoe CIPasiAOT JEHb POKIACHUA
30 asrapsA; 2) Bee CORABAAIOT AeHb poXIeRHA 30 AHBADA.
CayuaitaeiM o6pasoM OTEPLIBaETCA y2e0HAK JMTEPATYPE K HA-
XOONTCA BTODOES CJOBO HA JAeBOH cTpaHHOe. JTO CJAOBO HAYMHA-
arca: 1) e 6yreer K: 2) ¢ 6yunw b.

Hs ciucka sxypHana IX kascca (B KOTOPOM ecTh M J@BOUKH, U
MANBYHKW) eMyuaitHeIM ofpasoM BRIGDAH ofnuH yuemur: 1) aro
Manbuuk; 2) smiGpaEHoMy yueHMKY 14 Jer; 3) mnibpaHHoMy
VHUeHUKY 15 Mecames; 4) 3TOMY VUEHMKY 6oJbllie gRYX jeT.
Cerogua b Coun GapoMeTD NOKO3LIBAST HOPMONLEHOS aTMochep-
Hoe gasserve, IIpy srom: 1) y skurensHULL Counm BOAA B Ka-
cTpioIe aakunmens opu f = B) °C; 2) xorza TemnepaTypa BoIxy-
xa voaas go —b °C, Boga B Jy:xe 3aMEpsaa.

BpocawT ase urpaneHnie koetu: 1) wa meproft xoeTH BRIMANO
8 ouka, a Ha Bropoit — 5 ouxos; 2) ¢yMMa BHINABILKX Ha ABYX
KOCTAX OYKOB PaBHa 1; 3) ¢cyMMa BHINABIIMX Ha JBYX KOCTHX
OouKoE pasHAa 13; 4) ma ofenx xocrax eminano mo 3 ouxa;
3) cyMMa OYKOB H& ABYX KOCTHX MeHbIne 13.

B ympasknennax 332—334 cpeau mamspix map cobwituit yxa-
34Tbh, KAKKEe ABJIAKTCA COBMECTHRIMH, 4 KAKHMEe — HECOBMeCQT-
HBEIMH.

B curpannoit Karel » Crapoit naprum 8 maxmare: 1) Kara
BHIMTpaNa; Cnaga npourpald; 2) KaTA npourpana; Ciaasa mpo-
HIDAJ.

Bpomens urpaasEas wocrs, Ha bepxHefl rpaHM oXasanoch:
1) 6 omxoB; 5 ouroR; 2) 6 OYKOB; 4ETHOR YUCAO OYKDE.

Hs mabopa somuno (puc. 21) suBEyTe ogHA KOCTAIIKA, HA Hel:
1) oaHO YHCIO OYKOE §OabIIe 3, JPYroe YHCa0 d; 2) OZHO HMHC-
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Puc. 21

70 He MeHbIIe 6, gpyroe yucio He Gosabuie 6; 3) oxHO uHenO 2,
cymMa oboux umcesa pasHa 9; 4) oba uucna Gonpme 3, cymma
YypceJ paBHA 7.

W3 cobpiThii: 1) «uaér qoxab»; 2) «Ha Hebe HeT HU obsauKas;
3) «HACTYIMJIO JeTOo» — COCTABHTH BCEBO3MOJKHBIE Iapbl H
BBIABHTE CpeJiH HHX [IAPLI COBEMECTHBIX H IIaPbI HeCOBMEeCTHBIX
coOBITHIH.

N3 cobertuit: 1) ¢HacTynmiao yTpo»; 2) «CerojHs IO pacnH-
caHnio 6 ypokoB»; 3) «cerojHf mepBoe AHBapsA»; 4) «Teme-
parypa Bosayxa B Canexappe +20 °C» — cocraBUTh BCEBO3-
MOKHBIE Mapbl ¥ BLIABUTH CPeJH HAX Napbl COBMECTHBIX H
napbl HECOBMECTHEIX COBBITHI.

HMmeercd mNpaBHJbHAA TpeyrojibHad MHpaMuja — TeTpasip
(puc. 22). Ogua ua eé rpaneii cepas, a 3 apyrue Geaste. Terpa-
aap GpocaloT Ha ¢TOJ U HaGAIOAAIOT 3a IPAHBIO, KOTOPOH OH COo-
NPUKACAETCH CO CTONOM. FIBAAIOTCA A PABHOBO3MOYKHBIMH CO-
OBITUSA «TETPAsdAp YIaj Ha Cepylo rpaHb» M «TeTPasAp ymaJ Ha
6eJIyio rpaHb» ?

Tempaadp Pazeépmra mempaadpa

Puc. 22

Bpocaerca wurpanbHbii KyOGHK, y koroporo: 1) 2 rpanHu;
2) 3 rpaHu — OKpallleHbl B KPacHBINl IIBeT, a OCTaJbHBIE — B
JKENTHIH. SBIAIOTCA IU PABHOBO3BMOYHBIMH COOBITHA «BhINAJA
JKEJITas IPAHB» M <«BbIIIAJa KPACHAS IPAHb» ?
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Pue. 23

339 Hsa nonso# kosoas! B 36 kapt (puc. 23) Hayraj BEIHEMAaeTCHA OJHA
Kapra. ABIAIOTCA JH PABHOBO3MOMKHBIMHU COOBITHA:
1) «BBIHYTA KAPTA KPACHOH MACTH» H «BBIHYTA KapTa 4YEépHOH
MAacTH»;
2) «BBIHYT KOpPOJIb» M «BLIHYTA JaMa»;
3) «BmiHyTA KapTa 6YOHOBOM MACTH» M ¢BBIHYTA KapTa 4ePBOBOM
MACTH»;
4) «BBIHYTA KapTa IIWKOBOM MACTH» M «BBIHYTA KapTa KpacHOM
MACTH»;
5) «BBIHYTA LIECTEPKaA Tped» M «BLIHYTA JaMa MHAK»?

340 M3 mosHOM KOJIOABI KADPT BRIHUMAETCHA OJHA Kapra. BRIACHUTD,
ABJIAIOTCHA COBMECTHBIMH WJIM HECOBMECTHBIMM COOBITHA:
1) «BBIHYTA KapTa KPACHOH MacTH» W «BBIHYT BAJIET»;
2) «BBIHYT KOPOJb» ¥ «BBIHYT TY3».

L . "_’_'H-H*'."""""'

Bc'rpeqascb B JXH3HH C PA3JIHYHBIMH COﬁHTHﬂMH. MBI
YacTo AaéM OIEeHKY CTelleHH UX JocroBepHocTH. [Ipm
ITOM IIPOM3HOCHM, HallpHMep, TaxKkHe CcJIOBa:
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«JTO HEBeDOATHG!» — IOBOPHM O HeBOZMOMHOM CO-
OLITHL, HATIDEMED, O TOM, UTO BOAA B XOJOZUJILHHKES
SUKMLIena.

«ManoseposTHO, YTO ceroass DyIRT IOMHbBY, — IO~
BopuM, rIALA Ha Gesobravnoe HeOO JETHNM YTIPONM.

«HapepHsAKE 3T0 caydnTcdals, <} ypepeH, 4TO 3T0
npou3oiigéris — roBopHM, HADpHMEp, O NpejIona-
raemMoil gEOfiKe 38 KOHTPOJBHYK! DafoTy, €CAH H3Y-
yaeMas TeMa He GHJIA VCBOEHA.

sIllascer paBEEI», «OAHH K ofHOMY» MAH <Illamce
OATBIECAT HA NATHALCAT» — I'OBOPHM, HATPUMED, O
BOIMOMHOCTH IIOGG,II,LI B COPRBHOBAHHAXY IRYM COHHA-
KOBO [OAI'OTOBJIEHHEBIX CIUHUOPTCMEHOB H/LH KUrJa gena-
eM CTABKY Ha opja HJIH PedIKY npH noiaipacsBaHAH
MOHETEI.

Bonpo¢ ¢ BO3MOMHOCTHE UIMEDEHUS cmenenl docmo-
BeNHOCMU HACTYINeHIH gaxoro-aubo cobrniTHa aa-
napadH cebe ew@ B XVII B, dpanunyscrue yué-
Hele Bnez Tlackans (1623—1662) m Ilkep Depma
(1601—1665). Ha6moaas aan mrpodi » woctn, Ilac-
Kajib BRICKAZAN M0 UAMEPeHUA CTENeHM YEepeHHO-
CTH B BBHIUTPBIIIE {ID8HCH BLIMTPEILIA) HEKOTODEIM
YHCHOM. [JelcTBHTENbHU, paccyxaan Ilackann, Ko-
roa ¥rpoy GpocaeT HrpajJbHYIO KOCTh, OH HE 3IHAET,
HAKOC YHCAO OYKOD BEIDOJET. Ho OH 3HAET, 4T Eakk-
goe M3 ducen 1, 2, 3, 4, 5 ¥ 6 HMeer OAHHAKOBYI
Ooao yemexa (pPaPHEE LIAHCH) B CEOEM ITOAEBISHNH.
Hrporc TakEe 3H2eT, YTO NOABASHMe UAHULIY HE 9THX
YNCeJd B KAMAOM wcnumanuu (6pocke) — cobriTue
BOCTOBCPHOL, ECJIH NPUNAMNME GOIMONTNILOCTIL HECTIY-
nienun docmoeeprozo cobuimia 30 1, TO BOIMOMK-
HOCTE HOABJIeHHS, HATIDUMED, MIeCTEPKM {PABHO HAE
H AK0oro Apyroro 4uedd UMkes) B 6 pas MeHbIle,

1
T. € papHa —.
P 6

Horw yenexa Toro HJIK MHOrO cOGBITHA MATEMATHKH
CTATM HASRIRATEL SCPOAMHOCHIBI0 3TOTO cOBLITHA H
oboanavars GykBoil P (o NepBo# OyKse NATHHCKOTO
ciloBa probabilitas — BePOATHOCTE).

Eci 6yreoft A ofoaHaunTL ¢OBLITHEe «BEIDANO 6 O4-
KoB2 UPH OAHOM OpPOCAHHE HrpalbHO# EorTH, TC Be-
POATHOCTEL COORMTHA A 0BoaHauawT P (A) 11 aanwch-

BAKOT P(A):é (uuTaerea: «IIp oT A paBHO OOHOM

meeTod» HIH «BepoarEOCTs cobbITHA A paBHA Of-
=Hoii mecToils).
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3agaua 1

IloBepXHOCTE PYJIETKH (28 BHA cBEPXY HM30ODAMEH HAa

pucyHKe 24} pazfenenma auamerpaMu Ha 4 pasHLie

yact., HaliTy BeposTHOCTE TOrQ, YTO PACKPYUCHHAS
CTPeNKR PYNETHW OCTAHOBHTCA HA CEKTOpe 3.

» Tex xeax mIomMATY CEXTOPOE HOBEPXHOCTH

DPYVASTKHA OOINHAKCOBEL, TO B OIHOM HCIHEI-

TAHAH ¢ DPACKPYYHBAHHEM CTPENKH CV-

IIECTEYIOT 4 DPABHOBOSMOMHLIX COJBITHHA

{(uexoda urnpmanug); CTRENKS OCTAHO-

surea: 1) ma cextope 15 2) mHa cexTope 2;

Puc. 24

3) Ha cexTope 3; 4) Ha ceKTope 4.

JHocTorepHOe cobkITHEe — «CTPOIKE OCTA-
HOBWTCA HA KAKOM-THOO0 M3 CEeKTOPOB».
BepofTHOCTE HACTYIIRHHA TOCTOREDHOTO
coGBITHA pakla 1, a BepoATHOCTL cOGBITHA

A — «CTDeJIKa OCTAHOBHATCA HA COKTO-

pe 3», B 4 pasd MeHbLUE, T, €. P(A}—%.

1

4

IloMHMO PACCMOTPEHHLIX BHILE IACHEHILADHLIX CO-
Optrmuil, MOMCHO M2YVYSTE W DoNlee CHOM HEES COOBITHA.
Ilanpumep, Tak#e: «BWOAJEHME YETHOrO 4HCIA OU-
KOB (2, 4 uax 6) npx ogHOM OPOCAHMM HMTDANLHOH
KOCTH} «OCTAHOBKS CTDEJKHA DYASTHH He HA CeKTO-
Pe 2» u 7. 4. PaccMoTpAM cobbITHE A — «BHIIANO
U8THOE UHCIN OUYKOR: B DERYILTATE OAHOTO Gpoca-
HHA Wrpanseoll kocTH, D710 cobhlTHE HACTyIaeT B
3 cayuasx (KCXOZAX) — KOTXa BRIDAJAAET HIHA 2, HJIH
4, uau 8 ouxos. Iosopar, uro ato Oaazonpusim-
cmeywiylie cOOBTAD A Hcxoms. Tpu OnaronpHsaT-
CTEYVIOMIHX HCXGNA COCTSBIAT TOJOBMHY OT Brex
BOSMONHX HCXOO0OB HECOHRTAHHA (EX 6), mosTomy
BEDOATHOCTE COOBITHA A paBHAa:

P(ay=3=

.

b | =

Eenu B BeKOTOPOM HCHHTAHIA CYIIECTBYET 1 PABHO-
BOSMOMHEIX IIOIIAPHGC HECOBMECTHRIX HCXOAa M M H3
HHX OJATONPUATCTBVIOT COBRITHEO A, TO @€PORMHO-
cmui0 nacmynacnus codimua A HASLIBAIOT OTHO-

HIEHHEe m H 3AMHACKIBAIOT
mn

Pa)y=". (1)
N

3anaqa 2

Has#irn BEDOATHOCTE NOABJISHHA [OPH OJHOM 6poca~
EHMH UrpanpHoit KOCTH MKC/aAa 04YKOB, 5ojbliero 4.
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» CobriTpi0 A — «TMOABNEHHI0 YHCIEA OYKOB, G0Mb-
mero 4+, GraronpuaTeTeynT 2 ucxona (nossnenne 5
¥ noABjNeEHe 6 OuKoB), T.e. m =2. Yucimo Bcex

PARHOBORMOIKHBIX HCXOHOR n=6, IO3TOMY
2_1
P(A)y==2-=,
(4) n 6 3
Otner 1
3
3agaua 3 MorepxHACTH DYTETKY DASTENISHA HA 8§ DABHBIX CEK-

topos. HaliThn BepoATHOCTE TOTD, YTO NOCAE DPAaC-
KPY4YHBEHHA CTPENKA PYJETKH OCTaHO-
BUTCA A BaKpAIllleHHECH JacTH pyJleTRy
(puc. 25).

b CymecTeyeT 8 DaBHOBOZMOMKHBIX MLX0-
AUE WCOBITAHHA: CTPENKa OCTAFOBHT-
ca Ha vekTope 1, Ha cekTope Z, ..., HA
cexTope 8, T.e. n—8. B 3axpamen-
HYO YacTh PYJAeTKM MONAZSKT 3 CEeKTO-
pa (4, b w 8-#), 7. e. wuciao Gaaro-
NpUATCTBYIOMUX ncxomaen m = 3. Torga

3
Puc. 25 P(A4y="-2.

L] BEpOATHOCTAX HACTYIICHHA AOCTOBLPHEBIX, HLBOA-
MOMCHEIX ¥ cAVYafHHMX COOBITHI HA OCHOBAHKH (HOp-
Myabl (1) MOMREO PACCYSHIATE CHERYVIOIINM 00pa3oM.
Ecnu cofimiTHe A pgocTopephoe, T emy Onarcupasr-
CTEYIOT BCE ROSMOMHEIE UCOXONHEI HCOBITAHMA, T. €.
m

m=n. Toroa P{A)=; =1.

Ecnu cobmTHe A HeBOSMOMKHOE, TO He CYLIECTBY-
T HCXOADE, BASTONPUATCTEBYIOIINX €0 MOABAeHHIO,

. &. m=0. Torma P(A):%:O-

Ecnu colrrrue A cayuaiinoe, To uncao m Gaaronpu-
ATCTBYIOMUX €r0 FOABACHHK HCXONOB YAORIETBODA-

eT yeacsup O<m < n. Torpa 0 < P (A)=% < 1.

Taxum obpazoM, JnA BepoATHoeTH P (A) nwnloro co-
OEHITHA A cnpaseanubel HepaseneTea 0€ P (A)< 1.

¥ opamHeaHna

841 TlepeuncanTh BCE 3JeMeHTADHBIE DABHOBOZMOMKHBIE COOBITHA,
ROTODEIC MOTIYT HPOHRONTH B pcoyanTare: 1) moabpacmeauna
MOEeTH; 2} moaBPACHIBAHAA HIPANBHOTC Kybuxa; 3) mog-
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GpacCLIBRHHMA TETPasipa ¢ IPAHAMH, 3AHYMEPOBAHHBIMHA 4HCIA-
M 1, 2, 3, 4; 4) DACKDYVUYHMBAHMA CTDEIKH DYJETKH, IO-
BEpPXEQCTE HO‘[‘OpOﬁ pa3fesana H 5 OXFHAKOBRIX CeKTOPOR,
0003HaYeHALIX OyKBaMua 4, B, C, Dnu E.

342 BaoonuuTe Tabnuoy.

g &
s L0 g5
5 £z S 8
< L m | [ © =
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& = FyzseMoe —
o HcnniTanne HEER e $EE) B 2| R
2 23z cobmTHe A UEq =S
: =588 SHHE
o o 3 o3 8 oy
® M HEE[E 5 =
$8d e g £ 5 28
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ﬁ Em& T EG| M 3\-.1/
1 IlopGpacwBanue Bunagpmee
UTPANBHOTO KYGHKE HHCJIOQ CLKOR
HEYETHO
a2 IMoatpeactipanue Brngemioe
HIPARBHOMG KyOaKa YUCAD QIKOE
KPATH} TPEM
3 HMstaTHe HI NOKEOTD HUanata
ﬂaﬁopu HOMHRO BOCTAIOKA ©
OXHOH KOCTATIEHK oukaMmE 2 1 §
4 | Hasarue U3 GOAHOTO Hyear aytns
Habopa TOMHEG
oaE0E KOCTSIIKH
5 | PackpyuneaEne OeTaHOBRA
CTPEJKE DYIETHH, CTPCAKI Ha
pasgenénuci Hu B CEXTOpE ©
PABHHX CEKTODOE, HOMEPOM,
34HVMEpPOBRHHEIX. KPaTHEIM 4
ypcnamua ot 1 mo 8
6 | PackpyuuBaHHE OCcTAHDEKY
CTDENIKH PY.IETKI, CTpeJIKH HA
pazfené=Hoi Ha 8 CERTOPE,
PABHEIX CEKTCPOER, | HOMEP KOTOpO-
34HYMEPOBAHHBIX ro Be Gomeme &
HUCTAMH OT 1 Ao &

843 B ampExe HAXogATCAd 2 Gensix u 3 uépHbX mapsa. Hlayran sems-
MaeTcH oguH map. KaKosa BepoATHOCTE TOTO, YTO BEIHYTHIHA Hap:
1) Gesmerity 2) wépmuii; 3) senduniil; 4) Gemstit wnp uéppnrii?
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B amuke HaxomsATcs 2 GesbiX, 3 UépHBIX, 4 KPACHBIX HIADA.
Hayran seraumaercs ofuH ap. Kakoea BepOATHOCTE TOrO, 4TO
aToT map: 1) Oenwrit; 2) uépHbli; 3) KpacHbI; 4) He Geblid;
5) He uépHbI; 6) He KpacHBIH?

Ha oauHaxkoBeIX Kaproukax Hanucanbel uucaa ot 1 go 10 (ma
Kam A0l Kaprodyke — OfHO 4Ynciao). KapToukH NOJOMHIH Ha
CTOJI, IEPEeBePHYJIN YKUcJIaMu BHUS U nepememanu. Kakosa se-
POATHOCTEL TOTO, YTO HA BHEIHYTOH KAPTOYKE OKAXKETCH YHCIO:
1) 7; 2) uéruoe; 3) Kparuoe 3; 4) kpatHoe 4; 5) measueecs
Ha b; 6) npocroe?

Tansa 3abeina nocaeguionw nudpy HoMepa TesedoHA 3HAKOMOI
neBouKH U Habpana eé Hayraj. KaxoBa BePOATHOCTBL TOTO, 4YTO
Taua momasa K cBoeil 3HAKOMON?

B sorepee 1000 6uieros, cpean KoTopblX 20 BBEIMPDBIIIHBIX.
Ilpnobperaerca oauu Guiaer. KaxoBa BepoATHOCTH TOTO, YTO
aToT 6myeT: 1) BBHIMTPBIMIHBIN; 2) HEBBIMTIPBHIMIHBINA?

CTyfeHT NpH NOATOTOBKE K dK3aMeHY He yclesd BRIYYHUThL OJHH
u3 Tex 25 OMIeToB, KOTOpPHIEe OVAYT IpPeNIOKeHbl Ha 9K3aMeHe.
KaxoBa BepoOATHOCTHL TOTO, YTO CTYAEHTY MOCTAHETCA Ha JdK3a-
MeHe BhIVUeHHBIH Ouaer?

Honycrum, uTo 5 pas mozdpackiBalack MOHETA M Ka)KAbli pas
Bhlnagan opén. Kakosa BepoaTHOCTH TOrO, YTO IPH HOBOM 6po-
CKe BhIIager opén?

W3 kosoawl kaprt (36 nuctoB) Hayraj BEIHMMAETCHA OJHA KapTa.
KaxoBa BeposATHOCTH TOrO, YTO 3Ta Kapra: 1) mecrépka Tped;
2) cemépka; 3) KopoJib KpacHOi macrtu; 4) xKapra O6y6HOBOM
MACTH ¢ YHUCJIOM; 5) KapTa 4epBOBOM MACTH ¢ YETHBIM YHCIOM?
HlepeBAHHBIN OKpAIIeHHBIN KyOMK 3 X 3 X 3 pacnuiIuiau Ha
27 opnHaAKOBEIX KyOukos 1 x 1 x 1 (puc. 26). Kvouku nepeme-
manu 1 BeIOpany Hayrag ofuH u3 Hux. Halitu BepoaTHOCTE co-
OpITHA:

1) A — oxpaieHs! poBHO 3 rpaHu KyOuKa;

2) B — oxpalileHsl pOBHO 2 IpaHH;

3) C — okpauieHa TOJIBKO OJ{HA IPaHb;

4) D — Her HU OJHOIl OKpAllleHHON rpaHH.

N

Puc. 26
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: PewueHne BepOATHOCTHBIX 3334

¢ MOMONIEI KOMOMHATOPHKH

§ _____ S

3anmaua 1

Bpomens! age MoHeTsl. KakoBa BepOATHOCTH TOrO,
uro noABATcA: 1) Asa opaa; 2) opén u pemka?

CocraBuM TAbIUILYy BADUAHTOB, NO3BOJAIONIYIO ONIpe-
AeNUTH BCEe BO3MOKHBIE HMCXOABI B pesyisrare Gpo-
caHuA JBYX MoHer. IloaBieHue opna B tabiaune
ob6osnaueno GykBoit O, a HOABIEHHE PEIIKH — OyK-
Boit P.

2-1 MoHeTa
1-a MoHeTa
0 P
00 OP
P PO PP

Hs Tabaunel BUAHO, YTO YHMCI0 BO3MOMKHBLIX HCXOJ0B
B HCOBITAHUHA n = 2 - 2 = 4.
1) CobriTuio A — nosABJIeHHIO ABYX OpJIOB GJaronpu-

ArcTByeT oiauH ucxox (00), T.e. m=1, moatomy

P(A)=" =1,
n 4
2) CobeiTHI0O B — NOABJEHHIO OpJia M peumiku 6xaro-

npusarcTeyioT 2 ucxoga (OP u PO), 1. e. m = 2. Torga

HanomuuM npasuno npousséedenusn, chopmyaupo-
BAHHOE NPH M3YUYEHHH 9JIeMEeHTOB KOMOMHATODMKH B
VII kiacce.

Eeau cymiecTByeT n BADHAHTOR BeIOOpa NMEpBOro aje-
MEHTa M JAJd KamxJaoro H3 HHX eCcTh M BAPHAHTOB
BeIOOpa BTOPOro dJieMeHTa, TO CYILeCTBYeT 11 - m pas-
JIMYHBIX I1ap ¢ BHIOPAHHBIMH IEDPBBIM M BTODBLIM dJIe-
MEHTAMH.
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Samaaa 2

3dazaua 3

BpomieHnl JBe WTpa/bHBIE KOCTH: ciHa Oemoro, Apy-
rad KpacHOro IEBeTA. Karopa BEPOATHOLTE TOTO, aTod
1) Hu CGenoi KUCTH EbLIAAET 6 0MKOB, a Ha KpacHoH —
Heuy&THOe YUCHO OUKOB; 2) Ha ONHOM KOCTH BLIIA-
ZeT 6 o4rOB, & HA IpPYIOH HCIETHCE TIHCJIO0 OMKOBY?
CoraacHO NPABHIY NPONSBEASHEA YHCI0 BOIMOMHBIX
mexomok n =6 - 6 = 36. CocrapmM TabIWLy BOIMOX-
HHX HCX0J0B ODPOCAHHE ABYX HrpPalbHLIX KOCTEH.

Benas Kpacaaa xoCcTE

KOCTE 1 5 3 ) p .
1 11 12 13 14 | 15 ”Ti
2 21 22 28 24 25 26 |
3 31 ' 382 33 84 35 36
4 41 42 43 a4 45 46
5 51 52 53 54 55 56
6 61 62 83 64 65 66

1} Hcexonpi, OnaronprATCTBYIOMHe cOOBITHIO A —
NOARNeHHI: Ha bencit woerw B ouxor, WA Rpac-
HOH — HeUdETHOTU YHCAA OYKOB, BEIOENeHD B IOCIe-

Heit crpoxke tabamoel. Mx 3, 1. e. m = 3. TaxnMm ob-
" 3 1

pasom, P(A)—;—E—E.

2y HMcxonsl, HMaroOpRATCTEVIONIMEe COORITHIO B —
IOABNEHUI0 HA OAHON KooTH 6 OUKOB, & Ha JIpPY-
TOl — HedYBTHOrO YMC/IA OUKOB, BEASNISHBl B TAC/AH-
IIe ¥eXognE (K TPEM MCX0NaM, DACCMOTDEHERIM B TIpe-
EBIOVIIeM 3aJaHuM, ICGABNAKTCA ellé TPH 3a CUET
MOABNEeHHA § OIKOB HA BTOPOE HKOCTH ¥ HEYETHOrO

anera 0UKoB Ha neppoii). Taxum ofpazom, m =6, u,

cienoBaTeneHo, P(B)= % =6_1 .

1, 0 1
D52 5

KakoBa BePOATHOCTE TOTO, YTO CYMMA OYKOB, REIIIAB-
IIUX HA JRYX GPONIAFHRIX KOCTSX, PDARAA HB7?

Ofmee YHCAO ACXOA0B NCITLITAHNA, KAK K B 3agaye 2,
n = 36. Brinunrem n3 mocielHel! TaGMALE! BCe UCXO-
ABI, 6nar0npr:a'rc'rnylomne HHTepeCcYROIOeMY Hac co-
OEITHIO A — CyMMa OYKOB HA ABYX KOCTAX pABHA 5:

14: 23; 32; 41.
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Sanmaua 4%

3agaua 5%

Takum obpasom, m =4 u P(A)="=4 -1

n 36 9

E=ll

B samuke umeercsas 3 OAMHAKOBBIX IO pasmepy Kybu-
Ka: KpacHbIi (K), 4épHBbIi (4) u Gexastit (6). Boitacknu-
Bafg UX Hayral, kiuaném 3 KyOMKa Ha CTOJ [ocJefoBa-
TEeJLHO OAHMH 3a ApyruM. KakoBa BepoATHOCTH TOTO,
YTO IIOABUTCH IOCJIEeNOBATEIEHOCTE KYOMKOB «4 6 K»?

Ob6uiee YMCA0 N MCXOJOB PACCTAHOBKH B PsiJ BHIHY-
THIX M3 ANUKA 3 KyOUKOB (COIJIACHO IPUMEHEHHOMY
JBAX/IBI IPABMJIY NpouU3BeleHus) paBHO 3 -2 -1=6
(cMm. Ha pucyHKe 27 gepeBo mcxoa0B). Tonepko oguH
M3 9THX MCXOHOB ABJAETCA O0JaronpHATCTBYIOIIUM
coObITHIO «4 6 K», T. e. m = 1. Takum obpasom, Bepo-

ATHOCTHL MHTEpecylouero Hac cobeitua P = 1.

6
A0 uxb
rm~— el e
1 W g )
/ 6 ——1 x| ulK
y 2 L g
R L o 3 ' |6_ ]
UCxOQbL e K - o
\ o b—x] wou
N
™, r - | -
Ny Ax x| o
L0 [~ : o
- -!ii__ — x| Gy
Puc. 27
1
5

B simuke uMmeercd 3 OAMHAKOBEIX IO pasMepy Ky-
OuKa: ABa YEPHBIX (4; U 4,) ¥ ONMH KpacHEI# (k). Bei-
TacKkuBasg KYyOMKHM Hayraj OAWH 3a APYIHM, HX CTa-
BAT NocJegoBaTeILHO Ha CTOJ. Kaxosa BEPOATHOCTHL
TOTO, YTO cHAYaJa 6YAYT BLIHYTHI ABa YEPHBIX KyOu-
Ka, a NOCJeJHUM — KPacHBIA?

Of1uiee YUCIO HCXOAOB, KAK M B IpeALIAYINe 3ajaye,
paeHo 6 (cM. pucyHok 28 ¢ gepeBoM ucxoznoB). Onna-
KO OJIaronpHATCTBYIOIIMMH DACCMATPHBAEMOMY CO-
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ucxodut |

Puc. 28

Orser
3apmaua 6%

2 K YK

it <
K Uy Y, KY,
1 K WU K
bt
K %) UK,
% s KY,4,
K
s e KH,H,

ObiTHIO ByAyT 2 HCXOAA: «U; Uy K» M Uy ;) K», 0ITO-

3

=]

MY BePOATHOCTHL M3y4YaeMoro coDBITHA paBHA

1
3"
B kopobke nemxar 2 Genbix u 3 uépHwx wapa. Ha-
yraj BEIHHMAKT OJHOBpeMeHHo 2 mapa. HaiiTi Bepo-
ATHOCTL CcoObITHA: 1) A — BBIHYTH 2 OeJbIX Hiapa;
2) B — BBIHYTHI 2 uépHBIX mapa; 3) C — BBIHYTEHI Ge-
NBIH ¥ YEpHBIH [IaPHI.

(5-1)5
M3 5 mapoB MOKHO COCTABHTH Tzlo paanuy-
HEIX nap (cMm. rpad Ha pucyHke 29). Takum obpasom,
YHCJI0 BCeBO3MOIKHBIX MCXOM0B McmeITaHua n = 10.
1) CobeiTHIO A GraronpuATCTBYET eJMHCTEeHHAA apa

Genwix mapos, T. e. m = 1. Haxoaum P(A):%=%.

2) Cobpituio B 6aaronpvMsaTcTBYIOT 3 HeXoxa —
3 pasnuusHblie napbl U3 3 YEPHBIX mIApoB (cM. rpad
Ha pucyEke 30), T.e. m=3. Taxkum obpaszom,

P(B)=2=3.

Puce. 29 Pue. 30
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Pue. 31

8) ColmTuxy C Gmaronpuarcrsyiwr O nMexopus
{(cM. rpa® Ha pucvare 31), 7.e. m=6. Orcrona

-m_6_3
P(C)= TR
1oy 3.5 8
Orper 1) 5,2) 10,3) 5
¥upaxaenns

352

353

a6

358

a57

BpocawT ABe MOHeTH!, KaxoBa BEPOATHOCTH TOMC, 4TO: 1) BEHE-
IeAyT ABe peroru; 2) BHIATYT Op&éa ¥ perrxa?

BpocalwT nee MoHernl — xoneiiky ¥ naTak. Kakoea peposr-
HOCTE TOro, 4To: 1) Ha ofeux MoHeTaX NOABUTCA Opén; 2) Ha
Konelike IIOABUTCA OPEN, A HE NATAKE — peluKa”?

BpocatoT 1Be HrpaJIBHEIE KOCTH — KEATYIO 1 3eM6EVI0, KaKoBa
BEOATHOCTE TOMN, WTO TIOABATCA:

1) na méaro#t Koctu 2 ouka, Ha senéHOR 3 ouka; 2) Ha oano#
KoCTH 2 0YKa, a8 Ha Apyrofl 3 ouxa; 3) Ha xénroit KocTH B 04-
xoB; 4) Ha KéaTON KOCTH TETHOE IMCAO OUKOB; 5) HA obeux
KOCTHEX 4&8THEEe OYKH; §) Ha E8ATOH KOCTH YHCI0 OYKOB,
kpaTHOe 3, a HA renéHoll — udrTHOoe wweno ouwon: T) HA ofiewx
HOCTAX OMHAKOBBIE OYKH; B8) 0OYKH, CyMMA KOTOPBIX pas-
#a 3; 9) ouKH, CYMMa KOTODEIX He Oonsmie 3; 10) ouxn, cymMma
KoTopeIX paBHa 11; 11) oukxm, cyMMa woropeix pasuaa 10;
12) ourH, CYMMa KOTOpPEIX HE MeHbIe 107

Bpomenr gBe wmrpasbHbleé KOCTH, IlafiTM BEPOATHOCTL TOTOQ,
410 NpPOM3BEHeHNe BLIOABIIAX HA KOCTAX OUKOB pasHO: 1} 5;
2) 4; 3) 10; 4) 12,

Ha Tpéx maproukax mamucaunl mumbpe 1, 2 u 3 (ma xasxmgoi
Kaprouke na ogHodt uudpe), Cayvakrunm obpasom U3 #TOrO Ha-
60pa BREIOHPAT NOCAEAOBATEAEHO M0 OXHON KADTOUKS M KJA-
Ayr B pan, obpesys Tpéxsuaunoe yuceno. Kaross mepoaTHoCTE
Tore, 4ro obpasyeres ymcao: 1) 321; 2) 2317

4 ofHHAKOBLIX IIAPAE OTPOHYMepoBaEBl smcaamu 1, 2, 3, 4 u
CROMEHB! B AIIUK. CxydaiipelM 0DpA30OM U3 ANTUKE HIBAEKAIOT
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358

359

362

o ogHOMYy Iuapy. KakoBa BepOATHOCTb TOr'0, YTO IIAphbl OBLIH
u3BjedeHsl B ocaegosarensuocTa: 1) 4, 2,1, 3; 2) 4, 3, 2,17
Bpomens! 3 urpanbabie KocTH. KakoBa BepoATHOCTE TOTO, 4TO:
1) Ha BCex KOCTAX BBIMAJO IO 2 ouKa; 2) HA ABYX KOCTAX BHI-
najsio no 2 ouka, a Ha ogHoi — 6 ouxkoB?

Ha xammoil u3 1Byx kaprovex Hanucana nudpa 1, a Ha TpeTs-
el — nudpa 2. DTH TPU KAPTOYKH [EepeMellHBalOTCA H CJY-
qaiiHbIM 06pa3oM BhIKJaABIBaIOTCA B pal. KakoBa BepoATHOCTH
Toro, 4yro obpasoBanock umciao: 1) 112; 2) 1217

W3 4 mapos, 3aHyMepoBaHHBEIX uucaamu 1, 2, 3 u 4, Hayrag
BrIOMparoT 2 mapa. KakoBa BeposiTHOCTH TOrO, YTO BBEIHYTHIE
mapsl umenT Homepa 2 u 37

B ammuke sexxar 1 Genwiit 1 3 uépHbix mapa. Hayrag BeiHuMa-
for 2 mapa. KakoBa BepOATHOCTE TOr0, 9TO BHIHYTHI: 1) 2 uép-
HBEIX IIapa; 2) Genwlit 1 uépHBIA mAapb?

B samuke HaxoxsTca 2 Genpix M 2 uépHeIx mapa. Hayrang
BEIHMMAIOT 2 mapa. Ha#liTu BepoATHOCTH TOrO, YTO BBIHYTHI:
1) 2 Genwix mwapa; 2) ogusa Gesblii M OMH YEPHBINH mAapnI?

B amuke BaxoaaTca 4 Genwix u 1 uépHbld map. Hayrag seian-
maioT 2 mapa. Ha#iTu BepoATHOCTE TOTO, 4TO BRIHYTHI: 1) 2 Ge-
abIx mapa; 2) Genblit ¥ 4épHBIN AL,

W3 komoak: kapt (36 nucros) Hayrag BEIHEMAaT 2 KapTel. Ka-
KOBA BEPOATHOCThL TOro, 4To 9T0: 1) mama Tped M BajdeT NUK;
2) nBe mecTépku?

Wirf

CymecTByeT KJjacc 3aa4, B KOTOPBIX OLEHUTH BEpPO-
ATHOCTB CJIY'—IaﬁHOI‘O coBBITHA MOMHO H3 reoMeTpH-
YecKHX coo0parkeHuii.

B § 23 MBI y)ke HAXOAMJIN BEPOATHOCTHL TOTO, UTO
CTPeJIKa PYJETKH OCTAHOBHTCSH HA OJHOM H3 YeThIPExX
PaBHBIX CEKTOPOB. A KaK CJIeJOBaJI0 HOCTYIHTH, €CIH
Obl MOBEPXHOCTh PYJETKH Oblla pasjeieHa He Ha
paBHEIe cexTophl? [locae packpyduBaHusa CTPEIKa MO-
JKeT cAydaiHsIM 00pasoM OCTAHOBHTLCA B 060 ya-
CTH Kpyra pyxerku. Bepoamuoems mozo, wmo cmpe-

5 AnreBpa, 9 1. 129



3amaua 1

K@ OCMAHOBUMCA HA UHMepecyiowem Hac cerxmope,
ecmecmeeHHO CHUMANb PA6HOU OMHOULEHUIO NA0Ua-
du amozo cexmopa S,,,,, K niowadu ecezo Kpyza S:

p=ene (1)

CexTop A 3aHMMAaeT IIOJIOBUHY PYJIETKH, a eé Bropas
IIOJIOBMHA pas3jiejieHa HA JBa OJJHHAKOBBIX CEKTOpa b
u B (puc. 32). KakoBa BepOATHOCTbL TOrO, YTO IIOCIE
PacKpYYHMBaHMSA CTPEJKa PYJEeTKH OCTaHO-
BuTca: 1) Ha cexktope A; 2) Ha cexktope B?
1) ITnomane S, cexTopa A B jABa pasa
MeHbIIE IJIOIaAX S BCero Kpyra, Imoaro-
MY BePOATHOCTL OCTAHOBKH CTpPEJKH Ha

Pue. 32

3apaua 2

S
cextope A pasHa P="2 = L S

B s 2

2) Tlnomaae Sy cextopa B B 4 pasa
MeHbIIe IJIOIAaAH S BCcero Kpyra, moaTo-
MY BEpPOSITHOCTH OCTAHOBKH CTPEJKH Ha

S
cexktope B pasHa P = ?B

=1

i
Uy o AL

1) 3 2) re

Ha orpeske AB = 15 ¢cM IpOM3BOJIBHBIM 00pa30M BEI-
jgesnen orpesok MN = 3 cm (puc. 33). Ha orpeske AB
caydaitneiM 00pasom ormeuaerca Touka X. Kakosa
BEPOATHOCTL TOrO, YTO 3TA TOYKA IONMaJET Ha OTpe-
30k MN?
BeposTHocTs P monagaHusas ToukH X
Ha oTpesok MN, coCTABIAOIMINIL

Pue. 33

OtBer

B uacTh orTpesxka AB, onpejensercs o
opmymne
MN

== 2

P=== (2)

IIpu MN =3 ¢cm, AB = 15 ¢M BepoATHOCTH IONaja-
Husa Touku X Ha orpesox MN pasHa:

1 AB 15 5

.

5

B dopmyaax (1) u (2) MoKHO paccMaTpUBaTh Ionajga-
HHe CTPeJKH HA CeKTOp miomazu S, .. ¥ [onajganue
Touky X Ha oTpe3ok anuHoil MN kak 6iaronpusTcT-
BYIOI[ME MCXOAbI PACCMATPHUBAEMBIX HCIBITAHHN, a
IJIOIIaAh BCEro Kpyra v JJIHHY oTpeska AB kak Bce
BO3MOXMHBIE MCXOAbI COOTBETCTBYIOUINX HCOBITAHMIL.
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367

YnpaxHeHHA
IloBepXHOCTH PYJETKH pasfieieHa Ha
CEeKTOpPH! CJAEAYIOI{MM 00pasoM: pas-
Hbple ceKTophl 1 M 2 3aHMMAIOT NO-
JIOBMHY IUJIOIIAAM Kpyra, a BTO-
pas ero NoJIOBHHA pasfleJieHa Ha TPU
paBHBIX cexropa 3, 4 u 5 (puc. 34).
KakoBa BepoAATHOCTH TOTO, YTO IIO-
cJie PACKPYYMBAHMSA CTPEJKAa pyaer-
KM ocraHoBHTCA Ha: 1) cextope 1;
2) cexrope 3; 3) yacTH TOBEpPXHO-
CTH pyJeTKH, B3aHUMaeMO#l CeKTO-
pamu 1 1 2; 4) yacTH NOBEPXHOCTH M N
pYJIETKH, 3aHMMaeMoii cekTopamMu 4 A4 B
u 5; 5) YacTH TOBEPXHOCTH pPYJeT-

KH, saHuMaeMoii cextopamu 1 u 52  Puc. 35

Mano: AB=12 cm, AM =2 cm, MN =
=4 cm (puc. 35). Ha orpeske AB cay-
yaiiHeiM 06pa3om oTMedaercs Touka X.

KakoBa BepoATHOCTH TOI0O, YTO TOY- &
ka X nomagér Ha orpesok: 1) AM;

2) AN; 3) MN; 4) MB; 5) AB?
BuyrpH KBajgpaTra €O CTOPOHOI
14 cM BbIJEJEeH KpPYr paguycoM 2 cMm
(puc. 36). CayuaiitasiM  oGpasom
BHYTPHM KBaJpaTa OTMEUYaeTcs TOYKA.
KaxkoBa BepoATHOCTH TOI'0, 4TO OHA
rmonagér B BhIA€AeHHBIH Kpyr? Puc. 36

. OTHOCHTEeNBHAA YACTOTA H 3ARKOH
00JLITHX Yuced

OrmnpejesieHne BEPOATHOCTH, CHOPMYJIUPOBAHHOE B
§ 23, HasblBaeTCA KAACCUYECKUM onpedeneHuem 6e-
poamnocmu. Knaccuyeckoe onpezenenue He Tpebyer,
qro0Bl McnelTaAHHe 0053aTeIbHO IPOBOAMIIOCE B Jeii-
CTBHUTEIHHOCTH: TEOPETHYECKHM cIocoboM ompejess-
IOTCH BCe PABHOBO3MOMKHBIE M GJIArONPUATCTBYIONINE
COOBITHIO HCXOJEI.
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Taxoe omnpepeseHue npeanojaraer, 4TO YHCIO 3Je-
MeHTAPHLIX PABHOBO3MOKHBIX HCXOJ0B HMCHOLITAHUS
KOHEYHO U BhIpaskaerca KOHKDPEeTHBIM 4uciaoM. On-
HAKO Ha NPAKTHKe — MPH W3VYeHHH caydailHbIX fAB-
JIEHMH B ecTeCTBO3HAHMM, OKOHOMHKE, MeJHIIMHe,
IIPOM3BOJACTBE — YACTO BCTPEYAlOTCA MCIBITAHUA, V
KOTOPBIX YHCJIO0 BO3MOJKHBIX MCXOJ0B Heo0O3PHMO
BEJUKO. A B pffie CJAy4YaeB 0 NPOBeJIeHUA PeasbHbIX
HMCHOBITAHUI TPYAHO HJIM HEBO3MOJKHO YCTAHOBUTH
PaBHOBO3MOXKHOCTE HMCXOA0B ucnbiTanuda. Hanpu-
Mep, [0 MHOIOKPATHOro MoAGpachIBAHMA KHOIKH
(puc. 37) TPYAHO NpPeACTABHTH, PABHOBO3MOYKHBI JIHN
eé nmajleHud «Ha IJIOCKOCTB» M «Ha octpues. Iloaro-
My, HAPAAY € KJACCHYeCKHM, HA NpaK-
THKe HCIOJL3VIOT M TAaK Ha3blBaeMoe
cmamucmuyeckoe onpedeneHue 6epo-
amuocmu. JIns 3HAKOMCTBA ¢ HUM Tpe-
GyeTcsi BBECTH IIOHATHE OMHOCUMEJb-

Puc. 37
HOU wacmomet.
OmHuocumeabHoil yacmomoii codslTuss A B JaHHOM
CcepuH HCIBLITAHUII HA3BIBAIOT OTHOIUEHHE HHCJIa HC-
nbITaHUA M, B KOTOPBIX 9TO COOBITHE IIPOM3OILIO, K
YHCJY BceX NpoBeféHHBIX ucnbiTaHuit N. Ilpn atom
gyueao M HazslBalOT yacmomoil cobertua A.
OrHocuTenpHYIO uacToTy cobbiTHA A 0003HAUYAOT
W (A). Torga no onpejgeneHuIo:
M
W(A)==—. (1)
N
3amava 1 Bo BpeMs TpPeHMPOBKH B cTpeanbe 1o meaun 6bLI0 che-
nano 30 BRICTpPEJOB M 3apeructpupoBaHo 26 nonaza-
Huii. KakoBa oTHOCHTENBHASA YacToTa NonajaHusA 1o
meJd B AAHHON CepuH BBICTPEJIOB?
P CobriTHe A — ¢HmOUAJAHHE N0 I[EeJHU» IPOM30ILIO B
26 cayuasx, T. e. M = 26. Obuiee ynca0 HCOBITAHUM
N = 30, noaromy
BRI e
13 30 15
OTser .
15
Hcenenoaauwe JIBa Apyra NMPOBOAMIM HCOBLITAHHUA (OHBITBEI) C IOA-

OpachiBaHHeM MOHeTHI ¥ HabJIoJaamn 3a MosBJIeHHEeM
opna. OAHH M3 MaJbYMKOB MoAGpachiBajl MOHETY M
coofman o ToM, 4To Beinano — opéa (O) uiam pemka
(P). Bropoii ManbuuK BHOCHJI Pe3yJILTAThHI MCIbITA-
HHil BO BTOpOIi crosber TabJauIbl:
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N |OwmP | M W=% N |OwmP | M W=%
1 (0] 1 1 26 13 0,5
2 0 2 1 27 P 13 0,4815
3 P 2 0,6667 28 0 14 0,5
4 0] 3 0,75 29 0 15 0,5172
5 P 3 0,6 30 P 15 0,5
6 0] 4 0,6667 31 P 15 0,4839
7 P 4 0,5714 32 0] 16 0,5
8 B 4 0,5 33 P 16 0,4848
9 0 5 0,5556 34 (0] 17 0,5
10 P 5 0,5 35 0o 18 0,5143
11 P 5 0,4545 36 P 18 0,5
12 P 5 0,4167 37 o} 19 0,5135
13 (o] 6 0,4615 38 (0] 20 0,5263
14 = 6 0,4286 39 P 20 0,5128
15 I 6 0,4 40 0 21 0,525
16 0 7 0,4375 41 P 21 0,5122
17 ] 8 0,4706 42 B 21 0,5
18 P 8 0,4444 43 0 22 0,5116
19 0 9 0,4737 44 P 22 0,5
20 P 9 0,45 45 P 22 0,4889
21 o} 10 0,4762 46 o} 23 0,5
22 P 10 0,4545 47 1= 23 0,4894
23 o] 11 0,4783 48 o 24 0,5
24 P 11 0,4583 49 o} 25 0,5102
25 0] 12 0,48 50 P 25 0,5

Ilocne naTuaecATH MOAGPACHIBAHHI B TPeTheM CTOJIG-
e TabauIbl JPY3bi 3aIIMCAJIH Pe3YJIbTATHI «HAKOILIe-
HUA» 4YacToThl M TIOABJIEHHA OpJa,

133

a B 4YeTBEp-



Pue. 38

50 N

..30..

TOM — ICACYET C MOMOLILH MHKPOKAIEKYASITODA SIS
KEMEL010 3He4eHMA N (4ucia HeOBTaHHKR) oTHOCH-

TeJLHOH YaCTOTLI % {c TOTHOCTEID A0 OAHOH AECATH-

ThICAYBOH).

Tlocne sToi paloTh! MANTRIMKH HA pHcYHKe 38 otme-
THAHR TOYUYRKAOAME Pe3YNBETATHI Marema'rn‘(ecnoﬂ oﬁpa—
BOTKH NpOBeNEHHLIX MCHOBITAEHH. OIRH H3 Ipysei,
IIALA HA PHCYHOK, CKA3AT, UTD OH MOXO0XX HE I‘p&(l)HIC
saryxawwnx xoneGanuii.

Hpuaa B KAace, APY3bA HPedIOXAAH BceM 20 oaHo-
EJacCHHKaAM NPpOOeyaTek AHAJOTHYHEIE DIEITEI ¢ IIog-
fpaceiBAHWEM MOHETHI K&XIbIA yUYeHNK Gpocat MOHe-
ry 50 paz u cuuran moasnemue opna. Jlocme storo
APY3bA COCTABHJH CBOOHYH TalAMLY PRIYJILTATOE MC-
neirasuii (¢. 135), cymmMupya B nepsom cronbmoe yme-
A0 N DPpOBOSHMEIY YHAITIHMHCA HCIILITIJ.IIHﬁ, BO BTO-
POM — KOJIMIECTRO NOSBAEHURE opya M H Baxona B
TpeTheM CTOAGHME FNS KAKAOH CepPMM MCOHTAHVH OT-
HOUHT/IbHBIE 48CToTrbl coOBTHA W,

Jdpysta 3aMeTHNH, YTO NOCIe 3HAYHTENBLEOrO YHCAA
HC]:[I;IT&H}[ﬁ OTHOCHUTE/NLAGA YacTOTE MOABISHHA ODJXA
BCE MeHBIIIe OTIHMaeTcsa oT (L8, T. €. OT BeJHYNWHEL
REDOATROOTA STOTO COORITHA B KIACCHYECKOM IOHHA-
MEHHAH.

Tloy emamuemuueckol epoOAMHOCTILN) TTOHEUMAIDT
YHCAY, OKOJO KOTOPOTO KOoXelAeTCH OTHOCHETEALHAA
YacTOTA COBRITHA OPH OOXbBIIOM 4YMCJe HCORITAHMIA.
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M M
W=—= W==
N M N N M N
50 25 0,5 550 276 0,5018
100 48 0,48 600 302 0,5033
150 74 0.4933 650 328 0,5046
200 101 0,505 700 347 0,4957
2560 126 0,504 750 372 0,496
300 145 0,4833 800 398 0,4975
350 169 0,4829 850 427 0.5024
400 196 0,49 g00 448 00,4978
450 222 0,4933 950 477 0,5021
500 253 0,506 1000 41 0,502

OnucaHunifi B MeCAeAOBRRHHAH PAaKT NOATBEDHTLIOT U
JAOINEAINHE A0 HAC UCTOPHYECKHE CBeNeHHA .

Harecrno, yro B X VI 8. dparuyasckril ecrecTeo-
HcnbiTaTens Hlopx Jlym Jlexaepxk ae DBroddon
{1707—1788) nposén 4040 penuiTanui ¢ moaAdpach-
BAHHEM MOHETH. B pesyanTaTe uero HabImaa [I0AB-
Jeuave opnaa 2048 pas. Taxum ofpasoM, BrobdoH

MOAYUNNA OTHOCHTENREYVID YACTOTY NMOARIEAWSH DDA,

201 . . _
PABHVIO 4-8;% = (,5069. B Hauase XX B, aH[MIHHCKHA
yvuénnrit Kaps TTupeon (1857—1936) npogéx ¢ nomMo-
mMb0 CBOUX YieHnKoB 24 000 amaiormYEBIX HCOLI-
TaHN# ¥ Habmionan 12 U012 nmoseneHu# opaa. UTHO-
CHTeNEHAH YACTOTA cOBEITHA bl ancona OKAZATACE

12012
7 = 0,5005.
paBuoi 34000

AHANOTMYHBIE HCCAEAOBAHHA € COJBILHM YHCIOM
HCOBITAHWH HPOBOIMANCE PAANTWYHEIMA JIOABMHA B
pasEbie TOAk. B cBAGH ¢ 3THM H €My NOLOOGHBIMH AB-
JeHUAMM WBeAnapcku#l MaTeMaTHK Axod Bepayn-
au (1654—1705) ofiocHORAN TAK HA3LIRAEMENH saxon
FOABULUX HUCEN:

Moo CUHTATE AOCTOEEPHBIM TOT (harT, HUTO NPH
GONBIIOM YHC/I€ HCMBITAHUH OTHOCHTEAEHAA HACTOTA
cobeiTuss W (A) mpakTHueckn He OTIMUYAETCH OT €ro
sepoatroctn P (4), 1. e, P (4) W (4) upn Gosib-
IIOM HUCNe HCIBITAHMH.
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3agaua 2

PoannpHBIH AOM HEKOTOPOro ropoja BEJ IO rojam
TMOACYET POMACHUA MAJIBIMKOB U IeBovyeK. Peayibra-
Thl 3aHOCHAHCE B Tabaumy.

Yueao pOAHBIIMXCH JeTeit
Tog
JleBoury Manbyuku

1998 802 823
1999 629 665
2000 714 769
2001 756 798
2002 783 811

HaiiTH OTHOCHTENBHYIO YACTOTY POKAEHHA MAJIbLUYM-
KOB B paccMaTpHBaeMble I'OJbI.

Yueno poauBIIHXcs ManbuyukoB: M = 823 + 665 +
+ 769 + 798 + 811 = 3866. Yucno poauBIIHUXCA He-
Bouex: 802 + 629 + 714 + 756 + 783 = 3684. OGmiee
yHcao poauBiumxcsa gereit N = 3866 + 3684 = 7550.
OTHOCHTEJNLHAA YACTOTA ITOABJEHNA B pacCMaTpuBae-
MOM POAHMJBHOM AOME MAJBLYMKOB paBHA

w =M _3866 . g 5121.

N 7550
W = 0,5121.

OrMeTHM, UTO BCEMUPHBIE HAGIIOEHUSA 3a POMKAECHH-
eM JeTeil MOKA3SLIBAIOT, YTO MAJLYMKOB Ha 3emiie
poKAaeTca Bcerjga 4yTh OoJiblIe, 4eM AeBOouYeK.

YnpasHeHHA

368 3anonHuTh nocjeaHuit crondber; TaGAHIIBI:

| < OTHOCHTeIbHAS

- . E g g qacToTa
N UcnouiTanue 5 E Cobuitie A | & 3 _ 306“1'“”;;
g =55 & —
2 rEZ F83 [W(“U—y)
1 Bpocaercs 100 Brinana 52

MOHEeTa pemka
2 | Cnopremen crpe- 100 IMonagauue 90

JISIeT O MHUIIeHR [0 MHIIEHH
3 | Bpocaerca 500 Brinano 84

HrpaibHasd KOCTh 5 ouKoB
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369 Hogssiii npenapar nasancsa 1000 nanmenram, GoJIbHBIM OLHOH K
To# ke Gomeaubio. ITo ncreueHun Kypca Jedenuda 952 mammeH-
TA HCHEJHJIHCh. KAaKOBA OTHOCHUTENbHAA YACTOTA HCIENeHHA B
paccMOTPeHHOM HCCJefoBaHUH?

370 B wuaroroBneHHoit maprum uz 10 000 GonToB oOHapy:xeHO
250 6paxoBaHHEIX GonToR. HAllTH OTHOCHTENIBHYIO YACTOTY IO-
SIBJIEHUS B JAHHOM mapTuu OpaxoBaHHOro Gosra. Beipasuts pe-
3YJITAT B IPOIEHTaX.

371 [IlpoBoauiack cepusi HCOBITAHUE ¢ moaGpacklBAaHHEM TalKH
(puc. 39). PesynbraThl 3aHOCHIKHCHL B TAbAHLy:

Yucno nensrrasuii (N) 10 50 | 100 | 250 | 500 | 1000

Yacrora nageHna raiku naamms (M) 7 33 67 | 155 | 316 | 627

OTHOCHTENLHAA YaCcTOTA MAafeHUusd raii-
KH maamma (W)

3amoJHUTE MOCHEeIHIOW CTPOKY TAaGJHILI. BhickasaTh IIpegro-
JIO’KeHHe 0 3HAUYeHHH BePOATHOCTH P — NnajeHus TaifiKy IJIall-
MA (¢ TOYHOCTHIO /10 OOHOI JecAaTOoii).

372 PesynbraThl UWCHOBITAHHE ¢ ToAOpackIBAHHEM  HAIEpPCTKA
(puc. 40) sanocunuck B TabaUILy:

Yucno nenwirannii (N) 100 200 500 | 1000
Hacrora nagenuda Ha 6ok (M) 83 169 421 839
Yacrora nmagerns Ha Goabmoit kpyr (M) 15 28 72 141

OrHocuTeIbHAA YacTOTa NazeHns Ha Gok (W)

OTHOCHTENIBHAA YACTOTA MAJCHAA HA GOabIION
Kpyr (Wy)

3anoNHUTE JiBe NOCHeIHMe CTPOKHU Tabiaumel. Brickaszars npej-
MOJIOXKeHWe 0 3HAYeHWH BEPOATHOCTH NaJeHUs HAUBpPCTKa Ha
6ox (P,) n Ha Gonpmmoii Kpyr (P,) ¢ TOYHOCTBIO JI0 OAHOU COTOI.

¥, Vnan na YVnan

rona Vnana 6onvuLot na 60k
naauLma Ha zpane Kpyz

Pue. 39 Puc. 40
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373 (Mccneposanue.) Pesyaprarsl mnoxdbpaceiBanus 100 pas
(N = 100) urpansHOro KyouKa saHecTH B TabJIHIY.

1 2 3 4 5 6

Hcxoasl uenbITaHuA
O4YKO | ouKa | OuKa | OuKa OYKOB OYKOB

Ilopcuér cnyuaes

Yacrora (M)

OrHOCHTENBHAA YACTO-

Ta W:ﬂ

100

Ilopcuér cnydaeB yao6HO HPOBOAMTE CAEAYVIOLIMM 00pPa3soM: IO-
cie Kaxjaoro 6pocka KyGHKa B COOTBETCTBYIONIYIO BbIIIABIIEMY
YHCIY OUKOB KJAeTKyY Tabauibl craBuTcs 3Hak «|». ITocoe mHa-
KOILIEHHUA YeThIPEX BePTHUKAJLHBIX 3HAKOB MNATHIH NPOBOXUTCS
ropusonTanbio: «ffi». ITocie aroro mogcuér yacToT CyIIeCTBEH-
HO ynpoimaercs. Hanpumep, eciau B KJIeTKe HOHACYETA CIYy4YaeB
crosit snaxu «ff i fif [|», o, oueBuano, nOK Heit, B KIAETKE Uac-
TOTEI, CJeAyeT 3anucaTk 9yucyo 17 (mosyyaemoe kKak 5 - 3 + 2).

Ob6beqMHUB Pe3yJabTaThl MCCJIEAOBAHNI HeCKONbKNX (k) yyeHHn-
KOB, COCTABHTDH CBOAHYIO TAOAHMIY YACTOT H OTHOCHTEJIbHBIX Ya-
cror (mna N = 100k umcnerTanuii). Yoegurbca B TOM, 4HTO C
VBeJIHYeHUEM YHCJIa MCOBITAHUN OTHOCUTEJBHAA YACTOTA IIOSB-
gesus 1 ouka, 2 OYKOB, ..., 6 OUKOB BCEé MeHbllIe OTJIHYAETCHA OT

BEPOATHOCTH KaA0T0 U3 dTHX COOBITHI P=é.

BT, (... il fenieeeentafeeaanhenaeelarereleeinn e raenprnnnefennseges

374 B xopobkxe HaxogaTcsi 3 4UEPHBIX, 4 KPACHBIX H O CHHHX KapaH-
pameii. Hayraj BelHMMaeTcs oJuH Kapasjam. Haiitu Beposar-
HOCTHL TOr0, YTO BBLIHYTHII KapaHgam: 1) uépHsiii; 2) Kpac-
HbBIi; 3) cuHMIil; 4) He 4yépHBIN; 5) He KpacHblii; 6) He cuHMI;
7) 3enéHblil; 8) WM YEPHBIN, UKW KPACHBIH, WJIH CHHHIA.

375 Hayraag naseiBaeTca HaTypajibHoe umcao or 1 go 30. Ka-
KOBa BEpPOATHOCTb TOrO, 4YTO 3T0 uumciao: 1) 6; 2) He 6;
3) kparHo 6; 4) Kpar"Ho 5; 5) mpocroe umciao; 6) He MeHB-
me 277
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376

377

378

379

382

Butsa 3abein ase nocinename mugpsl Homepa TenedoHa npUATe-
as 1 Habpan ux HayraZ, C Kakoil BepOATHOCTLIO 3TOT 3BOHOK
HOnageéT K npuaTento?

Ha cToxn 6pocaroT MoHeTy M HrpadsHEIi Kybouk. Kakosa Bepoar-
HOCTB TOro, 4TO: 1) HA MOHeTe NHOABHUTCA OpEn, a Ha Kybu-
Ke — 2 ouka; 2) HA MOHeTe IOABHTCHA pellKa, a Ha KyOu-
Ke — HeuyéTHOoe YHCJI0 OUYKOB?

BpoiieHsl ABe MrpajJbHBIe KOCTH — Oejias ¥ uépHas. Kaxkosa
BEPOATHOCTE TOrO, 4TO: 1) Ha 6Gesol KOCTH BHIDAJIO UBTHOE
YHCJIO0 OYKOB, 4 HA YEpPHOI — HeuérHoe; 2) mosaesTca 2 u 3
ouKa; 3) NOABATCHA ABA YETHBIX UHCIA OYKOB; 4) NOABUTCH
YETHOE ¥ HEUYETHOe UHCJIO OYKOB?

DU [RE 70

B kopobxe HaxopsaTcAa 2 GenbiX, 3 YEPHBIX M 5 KpAaCHBIX Ia-
poB. Hayraa BeiauMaercs oguH wap. HaiiTu BeposiTHOCTE TOrO,
YTO BEIHYTHIN map: 1) Genwiii; 2) uépHbli; 3) He KpACHBIN;
4) win 4EépHBIH, HIN KpPacHBIHN.

Ha cron Gpocaror aBa MrpaibHBIX KyOmka. KakoBa BepodAT-
HOCTh TOI'0, 4TO HA NepBOM KyOHMKe BhINaJO 3 o4Ka, a Ha BTO-
POM — 4YHCJIO 0YKOB, Dosbiee uem 47

W3 komoas! kapt (36 nucToB) Hayraj BEIHMMAaeTCH OJHA KapTa.
KakoBa BepoATHOCTHL TOro, 4To 3Ta Kapra: 1) Baxer; 2) Ko-
poss 4EpHOW MacTH; 3) ¢ UETHBIM YHCJIOM KPAaCcHOH MAacTH;
4) He ¢ uucaom?

Bpowenst 3 MmoHeTHI: Komeilka, NSATak M rpuBeHHHK. Kakosa
BEPOSATHOCTH TOI'0, 4TO: 1) Ha Koleiike NOABHTCA OpPEJ, a Ha
nATaKke W IPHBeHHHKe — pellKH; 2) Ha BceX MOHeTax Bblla-
AYT pemku?

B smuxe Haxoaarca 3 Genwlx U 2 4épHBIX mapa. Hayrag BeI-
HuMaoTeA 2 mapa. KakoBa BepOsiTHOCTb TOTO, YTO BBIHYTBHI:
1) 2 Genwix mapa; 2) 2 uyépHbIX mapa; 3) 4EpHBIHA u Gesbli
mapsl; 4) mapsl ofHOro nBeTa?

Bpointernl aBe urpajbHble KocTH. KakoBa BepoOATHOCTHL TOrO,
yro: 1) xXora Obr HA OAHON KOCTH MOABATCH 3 o4uKa; 2) xoTa Ob1
Ha OJIHOH KOCTH HOABHTCSH YETHOE YHCJO OYKOB?



i enGea

- CiryuatHbIE
. BeJIMYUHBI

: Tabauupl pacnpexeaenus

,,,,, CET

Bpomens: jgBe wurpanbablie Koctu. Hrpoxm pesnaror
CTaBKHM Ha BBINABLIVIO CYMMY OYKOB HA JBYX KOCTAX.
Ecte i1 cymMa, Ha KOTOPYIO BBIFOJHO AENAThH CTABKY?
HO}IC‘-IHT&GM BEPOATHOCTEL NOABJIEHHA RaJKJIOﬁ CYMMBI.
061.uee YHCJIO HCXOO0B N — NOABJIEHHE BCEBO3MOMHBIX
CYMM Ha ABYX KOCTSAX, COIMJIACHO IPABHIIY IPOM3BeJe-
HuA pasHO 6 - 6 = 36. CocraBuM mabauyy cymm O4KOB:

1-a KocTh

2-1 KOCTH

S|~ d | o] e

Syl |G B |~

||| W o] =
W lsF| ||| W) M
Wl loe|=1|o o] e W

10 11 12

C nmoMombo0 TabauUEl AJA KaXKI0H KOHKPeTHOR cyM-
MBI OIpeAeSuM UYHCJI0 OJaronpUATCTBYIONMX HCXO-
OB m:
my=my=1, mg=my; =2, my=my=3,
mg=myg=4, mg=mg=5, m; =6.

BepoaTHOCTb MOABIEHHUA TOH HMJIM MHOH CYMMEI B pe-
ayapTare OPoOCAHMA ABYX KOCTEH MOMKHO NPEJCTABUTH
B BHJE CieAyioleil Tabaunbi:
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Cymma O4KOB

2 (3|4 (5|6|7|8]9|10|11]12

Bepmncma[}’:ﬂ)——_____,____
n

1 (2 |3|4|5|6|5]|4|1312]|1
36 | 36 | 36 | 36 | 36 | 36 | 36 | 36 | 36 | 36 | 36

OteeTt

1
HaubGoabmiyio BepOATHOCTL NMOSBICHHSA %.__E uMeeT

cyMMa OYKOB, paBHasa 7.
Takaa cyMMa ecTh, OHA paBHA 7 OUKaAM.

B sapgaue noasasomasca npu 6pocanun Kocreit cym-
Ma OYKOB — cayvaiinasn éeauxuna. Obosnauum eé X,
TOI‘na Xl = 2, Xz = 3, seny X“] = 11, Xll = 12 - 3Ha-
yeHHs caydaiiHoii BeanuuHbl X. CoOTBeTCTBYIOIIHE
KasKA0My 3HaYeHHI0 X BEPOATHOCTH HX IOSABJIECHUS
P,, Py, ..., Py, Py, ykasaHH B Tabaune:

4 5 6 7 8 9 10 11 12

1 1 5 1 5 1 1 1 1

12 | 9 |3 | 6 |3 | 9 |12 |18 | 36

C nomoibo 3T0# TabJAHIbl JIerKo YBUAETb, HAIIPH-
Mep, KaKHe 3HAYeHHA BeJHW4YHHA X NPHUHHMAaeT ¢ OfH-
HAKOBBIMH BEPOATHOCTAMH; KaKOe 3HAYEeHHEe BeJIM4YH-
Hbl X nosBasgercsa ¢ Donblueil BepOATHOCTBIO U T. J.
CymiecTBYIOT cay4yaliHBIe BeJIHUYNHBI, IPUHHUMAIIIHE
OJIMHAKOBbIE 3HAUEHHHA, HO ¢ PA3HBIMH BEPOATHOCTH-
mu. Paccmorpum, Hanpumep, 3 MrpaidbHBIX KyOMKa,
Ha I'PAHAX KOTOPBIX OTMe4YeHEl TOJBKO OJHO HJIH J(Ba
ouKa: y Ky0HKa A OJHO OYKO BCTpe4yaeTcsd Ha I'PAHAX
OAMH pa3, y kybuxka B — 2 pasa, a y KyOHKa
C — 3 pasa (puc. 41).

[

Pue. 41
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Cnayuaiigble BenuuuHbl X, Y M Z — uHcJa OYKOB,
BeIDABINHE [ocje OpocaHmsi Ha Kybmkax A, B u C
COOTBETCTBEHHO, IPMHHMAIOT OJMHAKOBble 3HAYEHHA:
X, =Y,=2,=1, X,=Y,=2Z,= 2. BepoATHOCTH e
NOABJEHUA ATHX YHCeJ Ha Ka)KAOM H3 PAacCMOTDEeH-
HBIX KYOMKOB pasivuHEI (cM. TabaHILbI).

Y Z

Ty |

Sl | b

P P

A
Wins | o
[ R
BO = | b2

KyOux A

IIpumep 1

Ipumep 2

Kybux B Kybur C

Ity TabauiBl HABKIBAIOT Mabaiuyamu pacnpedeienusn
3HAYCHUL CAYHAUHOUL BEAUYUHBL NO UX BEPOAMHO-
CImAM. O‘IBBI‘IJJ.HO, YTO OHH COCTARBRJIEHLI [IOCJIE meope-
muyecKkozo pac4éra BepOATHOCTeH COOBITHIA.
PaccMOTpHM HOpPHMEpPHI CAYYAHHBIX BeJIHUWH, A KO-
TOPBLIX HEBO3MOXKHO 3alMcaTh pacHpejejieHHe HX
3HAYEHHH 10 BePOATHOCTAM, MCXOJH TOJBKO U3 Teo-
peTH4YecKHX cooOparkeHUH.

ITagenme HeKOTOPOH KHONKHM «HA OCTPHEe» MHJIHM «HA
MJOCKOCTE® MOKeT OBITH paccMOTpeHO Kak cnyqaﬁ-
Haf BeJuunHa R ¢ ycioBHBIMH 3HadeHHaAMH R, =0
(nagerune «Ha ocrpue») u R, = 1 (nagesue «Ha IIoc-
KOCTB» ).

B orsuune or npuMepos ¢ GpocaHueM MIPDAJbHBIX KY-
61KOB, pacrnpesieJieHHe 3HAYEHUIT BeJIMYMHEI R He MO-
sker ObITH HalijieHO TeopeTudecku. IlosTomy 3amucars
ero MOKHO JIHIIb TIOCJTE IIPOBEJeHUS CepHH OIBITOB
(em. § 26) ¢ MOMOINBIO OTHOCHTENLHOM uyacToThl. LA
HEKOTOPOM KOHKPEeTHOI! KHONKH paclpejeseHUe 3Ha-
yeHHH cJydailHOM BenudMHBI R mo OTHOCHTE/NbHBIM
YACTOTAM HpPEJCTABJIEHO ¢ IOMOIIBIO TaOIMIILI:

R 0 1

W 0,55 0,45

Cnyuaiinas BenuduHa X — OIeHKA 38 KOHTPOJbHYIO
pabory yuammuxcs 1X wiaacca — MOMKeT NPUHHUMATh
snavenus X, =1, X,=2, X;=3, X,=4, X;=5.
Pacnpenesiesne Beaumuuabl X 1o uacroraMm (uiau
OTHOCHMTEJIBHBEIM YACTOTAM) MOYKHO 3amMcaThk Ilocje
MOACYETA UHC/A CIyYaeB MOSBICHAA KAMIOT0 eé 3Ha-
YeHH .
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3anaua 2

Tlgcae mPOBEPKHE KOHTPOABHOR paboThl B [X Kaacce
YUUTEAE CASNANT HO,I[clIéT yHeAa CIyuaeB DONYUIeHHA
KaMa0id M3 OLEHUK K cocTasuy rabinuy paciapejede-
HHA 3HaYeHHH BeapuuEr X (oueHKa yvUamerocd) no
yacToTam M.

X 1 2 3 4 5
Tozcuér | [t HH- +Ht [
cayrzes - 1]

HH-
M 1 3 15 ] 3
CocTaspTs TaBIKITY DACIIDefeieHHs SHAYCHHAH BeIH-
YHHBL X IO OCTHCCHTEJBHEBIM TJACTOTAM.
Yucae vuammxca IX raacca N, OMCABIHMX KOHT-
poabuyo paGory, pasHo ¢ymMe gactor (M) scex Bu-
CTABJI€HHLIX OI€HOK, T. €.
N=1+83+16+9+ 8§ =31.
sﬁaﬂ, UTO COTHOCHTeIRHAaH YI4CTOTA HAXCIHTCA IID
dopuyne W = % , BHIYHCIVM OTHOCATEARHYIO YACTO-
TY AAA KEMEXOrO 3HAHUEeHNS BeauarHE X!
1 3 15 9 3
W=, W,=2, W= w=2 w=9
17317 727317 73731 a1t i a1
Orper X 1 2 3 4 L]
w | L2 & e | =
3l 31 31 31 31

Korza ByH0 HAX0ANTE CYMMY BCeX SHAYEHHit Hexo-
TOpOil BeNHUUHE!, MCHCALEYIOT GHAK 3 , BBEAEHALIE
JI. SiiaepoM. Haopumep, ecau yacTora M npuHHMa-
er suavenun M,, M, ..., M,, 1o 6ymeM uenoarzo-
BaTh ODOSHAUEHUE:
M+ M,+ . .+ M, =Y M
dHaf, YTG cCyMMa BCEX YacTOT CAVHANHON BenHYHHBI
paBHA YHeAy MCNEITAHHIT N, MOXKHO 3anmcart
YM=N.

Jaa noboit cnyua#iHoll BEAWYMHEI CYMMA OTHOCH-
TENEHBIX HYACTOT RCeX €8 3HayeEwmii pasna 1.

M
¢ 3=z ()R T s

- M+ My+...+ M, ¥M
N N
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3anxaua 3

HanpamMep, B 3agade 1:
1 3 15 9 3
W=+ +"+ "+ =1
Z 31 81 31 31 3
Poct xasnoft w3 5 THMHEACTOR ONHOTO CTIODTHBHODO
kayGa saHecéH B TAGNALLY:

148

148

148 149 149 149 149 149 . 149 149

149

150

150 150 150 150 150 150 T 150 150

150

151 151 151 151 151 151 151 152

152

152 152 152 152 152 152 | 1563 1568

153

153 153 153 154 154 154 | 154 154

ITo mMeompMCcE DaEHEIM CcOCTABHT: TAOGIHLIY pac-
npelesieHNA SHaYeHHH cay=aiinoli sennuBEbn X —
pocTa ruMuEAcTOR KaIyBa: 1) mo yacroram (M); 2) mo
OTHOCHTEABHEIM dacToTam (W),

Benuuuna X opurumaer saavenusa X, =148, X, =
— 149, ..., X; = 154. ITogcunTEBaa 4ncao (M) rum-
HEBCTOK KAaXRIOTO POCTA, 3AHOCHUM JAHHEIE B UACTOT-
HyIo TAGAHUOY, 8 3aTeM gRA KaXKIoTo sHadeHua X Ha-
X0AWM 3EE9€HHE OTHOCHTENbHOH dacToTet W, 3Had,
aro N = 5.

e

149 150 151 132 153 154

S

8 10 B 9 7

W=

R =

=

o

gl

=]

gl

—h

=_|s— o

25

Tporeprea:
YM=3+8+10+8+9+T+5=>50=N;
Sw=1.

YopawaeHas

CocrasuTes TAGMMIY pacTpefieneund 1o BepoATHocTAM P aHaue-
Bl caygadino# sesmuvEsl X — YHCAA OMKOB, IOABHBIDHXCA
upH fpocanni: 1) 06BIKHOBEHHOTO MIDAIBHOIO KyOEKE; 2) Ky-
6uEA, A& ABYX TDAEAX KOTOPOTs oTMedero 1 0Yxo, HA XBYX rpa-
HAX — 2 ouka, HA OBYX rpaax — 3 o4ka; 3) KyGHEKa, HE TPSX
FpaHfgx KOTOPOro OTMedeHo 1 oaxo, HA ABYX — 2 puka, HA OA-
uoit rpatin — 3 oura; 1) xyGrka, Ha ABRYX rpaHAX KOTOPOTC OT-
MeueHo 1 ouKD, HA TpéX — 2 o49Ka, HE oJHOW — 3 ouka.
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385

387

Ha cTos SpocarT ABe MOHeThl, HeX0Ay «OpE1» NPUIHILEM YCJLOB-
EOe uHcaomoe smavenue 0, a mexomy «petikas — 1. CocrasnTe
TAGAMLY paclipeleNeHla 110 BePOATHOCTAM P sHaveENit cayqai-
HOW BelimuvHB] X — CYMMbI BRIIARHIMX HA MORETAX YACEJ.

Ha cToa OJHOBpeMeHHC GPOCAIOT IBA HIPANBHBEIX TETPASADE,
TPAHH HEMAOTO M3 KOTOPLIX NPOHYMepoBaHsl uycaamu 1, 2, 3
H 4. CocTaBKTE TAGMMIY PACUpEAENeHN 0 BEPOATHCCTAM 3Ha-
weHRH cnyuaiimoil RenmumEel X — CYMMH OYHOB H& I'DAHAX
TeTpasAPOBE, KACAMIINXCA NOBEPXHOCTH CTOAA,

Hs cron opmoBpeMeHHO GpocaioT HIDAMBHEINR KyOue U UTpatb-
HBIli TeTpasip (MPEHA KOTOPOTO NpUHyMeposadel yucaamu 1, 2, 3
i 4). CocrapuTs Tafinuny pacupeieseEHd 0 BePOATHOCTAM 3HA-
yeHNi cay<ainofl Bemmuudbl X — cyMME! OYHOB, BHIIABIINX HE
ryDHKe ¥ Ha TPaEM TETPAasApa, KACAaloNlelca NOBEPXEOCTH CTOIA.

CoceTasdTh TAGANLY pAcOpefejeHns no vacroram M anauenuit
cnyuaiinoi nesuaurw X — wHD, BCTPEYAOINUXCA HE LHeHHH-
HKHAX TOEADPOB HEKOTOPOTD KHOCKA:

73, 102, 225, 30, 44, €8, 76, 5, 90, 119,

86, 24, 37, 207, 8, 45, 51, 13, 201, 89.

388 B rabaune zammcaEsr paimepr ofyveu 20 pesouexr IX xiacca!
34 35 35 35 36 36 36 36 37 a7
37 37 37 37 38 a8 38 39 39 41

Ha ocHORARWEK 3THR JAHKLIX COCTABUTHR TAOGIMIE pachpepene-
#ua no gactoTtar (M) n orRocurensHEIM Yactoram (W) anade-
HUHE cayuyaiHO® BeXMYHHB X — PAIMEpoB 00VEH JEeBOYEK
IX rnacca.
380 B tafaune npWRefleAR pasMepw ofexan 50 yuampxes
IX knacca:
50 40 44 44 46 46 44 48 46 44
38 44 48 50 40 42 50 46 a4 44
42 42 52 44 46 38 46 42 44 48
46 43 44 40 22 44 48 50 46 46
48 40 468 42 44 50 46 44 16 48
Ha acHOBAHUM STIHK JAHHBIX COCTARHKTR TaﬁJIH‘ELb‘I pactpeseIe A
0o HacToTaM H OTHOCHTEABHBIM YaCTOTaAM Bﬂa‘leﬂﬂﬁ CJIY‘{&I‘:IHOI';I
BeNRYUHE X — pasMepon omexabl vuamnxces IX xracca.
390 PsaccMaTpMBasg NPOH3BOJLHYK CTDAHHIY TeKCTA H& PYCCKOM

A3RTKE U2 MTPAKRIBETSHUA DYCCEOTN THCATANLE, COCTAEHTE rabnu-
IH pachpeneneHlIA 00 YACTOTAM H II¢ OTHOCHTEJBHEIM YacToO-
TaM BceX OVKE pycckoro andasurta.
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391

Hcnonssyst pesysibTaThl, MHOMyYeHHble B yhopakHeHHMH 390, u
«IIHQP MpocToii 3aMeHkl» (Kax ot GyKBe pycckoro amdasuTa co-
OTBETCTBYET CBO€ JIBY3HAYHOE YHCJIO), PaCIIH(pPOBATL CTPOKH,
npurazaesxkamue A. C. Ilymxuny:

...11392224 3339, 351121383130 281130 293833
17 36 22 37 23,

38113533372717 3915 213822241525 39223231,

243522, 2811262236 21313623, 381135332373327
23 32 31

333733 2137332736153733, 281130 3433361536
22 37 23 ...

Pacnpegenenne cayuaiiHbIX BeJHYHH MOXMKHO 3aja-
BATb U JeMOHCTPUDPOBATE I'PahMUecKH.

ITyers cayuaiisas BeawuuHa X — pasmep oO0yBu
MaJbpYUKOB [X KiaccoB 0JHOI IIKOJIBI UMEeT pacipe-
JejleHHe TI0 4YacTOTaM, HpejcraBjieHHoe B Tabauie:

38 39 40 41 42 43 44 45

o

2 2 5 7 6 4 3 1

OrMeTMM Ha KOOPAMHATHOM IJIOCKOCTH TOYKH C KO-
opaunaramu (X,;; M,), (X, M,), ..., (Xg M) u co-
eJMHHM HX DOCHeZOBaTeNbHO OTpeskamu (puc. 42).
ITonyueHHYIO JIOMAHYIO JHHMIO HA3BLIBAIOT NOJAUZO-
HOM wacmom.

BoaMmoskHO rpaduueckoe npeicTaBieHHe pacupejee-
HHUA CAy4yalHOH BeJHYHMHBI M 110 OTHOCHTEJbHBIM 4a-
croram. onycrum, B dorjge HeKOTOpPOH OGHOIMOTEKH
HMeIOTCA KHHIH CHeAYVIOIINX HanpaBJeHHi:

1. XynosxecTBeHHAs M NeTCKAas JHUTePATypa.

2. VuebHas u mejgarorudyeckas JHTepaTypa.

3. ObfuiecTBeHHO-NIOJHUTHYECKAS JIUTEPaTypa.

4. HayuHo-TeXHHMYecKas JIUTEPaTypa.

5. DHIHKJIOIEJUN M CAOBADH.

Pacupegenenue BenuuuHbl X — YHCJIA KHHUI TOTO MJIH
MHOI'O HANPABJIEHMS II0 OTHOCHTEJBHBIM dYacToTaM
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38 39 40 41 42 43 44 45 X

Iw=1

5 X

Puc. 42
npejcTaesaeHo B Tabaune, rge 1, 2, 3, 4 u 5 — yenos-
Hble 3HAYeHHA cjaydailHOH BesuuuHBE X (cooTBercT-
BYIOIlUe €€ NMOPAAKOBOMY HOMEPY B CIIHCKEe HAMMEHO-
BaHWI HAIpaBJIeHHIT).
X 1 2 3 -4 5
w 0,55 0,21 0,1 0,08 0,06
Pacnpenenenue Benuauabl X MOMKHO HATrJIAAHO IIpe-
CTaBHUTE B BHJAE NOJAUZOHA OMHOCUMENbHBLX HAcmom
(puc. 43), B BHAe JuHEeHHOH auarpaMMel (puc. 44) unu
w
1 -
0,8 T
0,6 T
\\
0,4 T \
0,2 1 ——
0 1 2
Puc. 43
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WA

0,87

0,2

Puc. 44

Co i
o
=

4 5 X

B BHJIe KDPYI'OBOH AuarpaMMbl, IIpejBa-
PHUTENILHO TepeBeid 3HAYEHUS OTHOCH-
TeJIbHOI 4ACTOTHI B IPOLEHTHI (puc. 45).
Ecnau cnyuaitHas BeqmyYMHA NPHHUMA-
eT MHOI'0 pPasiIu4YHBIX SHB‘IGHHI".I, TO
HX pacnpejieyeHue MOMKHO IIpef-
CTABUTEL MOcCJIe pa3bueHus Ha KAACChbl
Bcex eé sHaueHuili. KoamuecTBo Kiac-
COB MOKeT OBITH JIOOBIM, VIAOOHBIM
Ans paccMorpeHus (0OBIYHO HMX BBI-
6upawT B KoaugecTBe oT 4 g0 12). Ilpn
9TOM BeaW4YHHBI (00'BEMBI) KJIACCOB
JIOJIKHBI OBITH OJMHAKOBBIMH.
PaccmorpuM npumMep.

B rtabanne npeacrasieHbl CBeeHHs O 3apaGoTHOM
naate 100 pabouux ogsoro npeanpuatrua. Ilpu srom
3apaboTHEIE TIIATH (OKPYTJIEHHBIE IO IEJIOro YHCJa
py0Jieit) crpynnupoBaHBl B 7 KJIACCOB, KAMALIH 00BE-

mom B 1000 p.
o |ldo |do | e | e | e
= (=] = =
g8 |8 82188 (88|88 |88 |88
S S =) - ~ o ~+
Koraccn: L=l dhg v-l: -lﬂ -43 HE -—cﬂ
B B B =
cg|&z|éa|&Es &g |65 |88
Howmep knacca X 1 3 4 5 6 7
Yacrora (KOnHYECTBO 4 18 36 22 10 4
pabouunx) M

IIposepka: LM = 100.
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Mi
40+ 40+
36 ...................................... 36
30t 30T
201 201
10
‘ 4 1,

1 2 34 5 6 7X 0 | 2 34 5 6 7X

Puc. 46 Puc. 47

392

393

394

HarnsanHo 4acToTHOE paclipejiejieHHe 3apIlaT 1o KJjac-
€aM MOKHO IPeACTABHTL C MOMOINBIO MOJAUI0OHA YaCTOT
(puc. 46) nau cronbuaroit amarpammel (puc. 47).

YnpamHeHHs

Ha ocHOBaHHMH AAHHBLIX TAOJMIILI IPEJCTABUTEL B BHAe cTojJ6ua-
TOI M KPYroBoil AuMarpaMm pacrnpefeiieHue 3HaYeHHI ciaydaii-
HOM BeJHYHHBI X:

1) X 1 2 3 4
w 0,1 0,3 0,4 0,2
2) X 1 2 3 4 5
w 0,3 0,3 0,2 0,1 0,1

Ha ocHOBAaHHM JAHHBIX YACTOTHOH TAGJHIBLI IOCTPOUTH TabIH-
Iy pacnpeiejleHHA 3HAUYEHUN BeJHUYHHBI X 10 OTHOCHTEJIbHBLIM
JacrToram:

1) X 1 2 3 4 5
M 2 3 5 8 12
2) | x 1 2 3 4 5 6
W 2 5 15 | 20 5 3

IMTocTponTs cTONGYATYIO M KPYTOBYIO AHArDAMMEI OTHOCHTEJIb-
HBIX YACTOT paCHpefesleHUus 3HAUeHHUI BeJIUYUHBI X.
ITocTpouTs MOMUTOH YACTOT U HOJHUIOH OTHOCHTEJIBHBIX YaCTOT
3HAYeHHH caydyalHo# BeauuumHBI X, pacnpefieieHHe KOTOPOM
IpeACTABJIeHO B Tabaume:
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1) X 11 12 13 14 15

M 3 1 5 6 5

2) X 23 24 25 26 27 28

M 6 5 2 3 1 3

WNamepur poct 50 AeBATHKIACCHHKOB B CAHTHMETDAX, Pe3y.ib-
TATHI 3aIKCAIH B TAbIHIY:

149 | 150 | 150 | 151 | 151 | 152 | 152 | 153 | 154 | 154

155 | 155 | 155 | 156 | 156 | 157 | 157 | 157 | 158 | 158

159 | 159 | 159 | 159 | 161 | 161 | 161 | 162 | 162 | 162

162 | 162 | 165 | 166 | 166 | 166 | 167 | 167 | 169 | 170

171 | 171 | 173 | 173 | 173 | 175 | 176 | 178 | 180 | 182

396

CrpynnupoBai gaHHBIe MO Kjaccam 145—149, 150—154, ...,
180—184, npeacraBuTh YACTOTHOE paclipejiesieHHe pocTa yda-
LMXCA [0 3TUM KJjaccaM ¢ noMouieio: 1) tabauuel; 2) noJsauro-
Ha yacToT; 3) croabuaToil gUarpaMMbI.

IIpn nepenucy HaceleHUA JaHHBIe O Bo3pacTe ([IOJHOM KoJude-
CTBe TIPOKHUTHIX JIeT) 3HUILIOB HEKOTOPOTO AOMA OKa3aJHch cie-
JAVIOMMMH:

34, 31, 2, 8, 48, 40, 20, 15, 12, 21, 20, 0, 68, 39, 35, 16; 13, 9,
4, 72, 74, 75, 45, 44, 23, 18, 88, 60, 54, 30, 32, 11, 10, 5, 57,
53, 56, 24, 2, 1, 60, 59, 34, 30, 9, 7, 43, 42, 19, 1, 36, 37, 14,
13, 9, 62, 58, 19, 39, 35, 12, 8, 40, 25, 3, 33, 34, 8, 7, 4, 28, 0,
41, 29, 21, 1, 31, 27, 6, 3, 70, 56, 67, 25, 24, 2.

Pasburs npuBeséHHbIe BhIIe JaHHLIE 110 KJaaccaM. [IpegcraBuTh
pacnpeineileHde JAHHBIX 10 KJaccaM B BHIEe NOJHI'OHA 4acCTOT.

! eHepanbHas COBOKYIHOCTD H BBIOOPKA

sm T

B peanbHOI KU3HH CXONCUE INEMEHIMbL HEKOMOpPOu
COB0KYNHOCMU CPABHUBAIOM NO PA3AULHbIM NPUIHA-
kam. Kak MBI y3Ke BHAENH B 3ajadax NpeablIyIIHX
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naparpadons, yuyanuxcs IX kasccoB MOMHO CPABHH-
BETL, HANPHMMEp, N0 POCTY, DAZMEDy OfIeKIEl, ycle-
BEEMOCTHE H T. A. BoATs MOMKHO CpaBHMBATDL OO JJIH-
He, INAMETDY, BECY, MATepHANY K T. 1. IIpakTHueckm
nwéolt npusaax An00 NOAAAETCA HENOCPEOCTROHHOMY
H3MEPEHNK, JNH0 MOMKeT NOJy9uThk YCJIOCBHYID YH-
CJIOBYVI0 XSDAKTEPHCTUKY (M. MpUMep ¢ KRUTAMM B
§ 28). Takum ofpasoM, HEKOTOpPbIA IPHIHAE J/ICMEH-
TOB COBOKYIHOCTH MOMKHO PACCMATPHBATE KAK CJY-
Jaf Y0 BEAHYNHY, IPHEHMAIOIYIO T€ HIH NHEEe TH-
CJIOBEIE BHAYEHHA.

Ilpy msyveHHN PEAILHEIX ABNAHHIE UACTO GEHBAST He-
HOBMOMHO COCHEJOBATE BCE JMEMEHETBI COBOKYIIHO-
c1n. HanpumMep, IpaxTH4eCKH KEBOSMOMHO BhIABUTE
pasMepht ofyBi v Beex Jmonci mAAeTn. A mpobe-
PHTH, HAIDPHMED, HAMHYMNE JHCTOB HeKaueCTBeHHOH
dorobymarn B GoIrmoli mapTAN ¥X0TA K DealEHO, HO
GeccMBICIEHHO, TAK KaK NOJHAA OPOBEPKA NPABEIET
K YHHYTOXKEHHK Bcell mapTuy Gymarm,

B nopofueix cAy4aAaX BMECTO HIVTICHHS BCOX BJe-
MEHTOE COBOKYVIIHOCTH, KOTODPYID HA3HIBAIOT ZeHe-
panbHOll c080KYNHOCMbBID, OBCIEAVIOT 88 AHAYUTANE-
HYH) 498CTh, BbIOpAHHyk CaydabfiHbiM obpasom. Ory
YacThk HABHEBAIOT 8Li00PKOE.

Ecait B sufopre OpHCYTCTRYIOT BCE BJIIATCHHA CIY-
JaifHO¥Y BETHYMHE IPEMEPHO B TeX e HPOIOPIAAX,
UTO U B redepanLHoll COROKYIHOCTH, TO 3TV BRIGODKY
HAZPIBEKYL penpeseHmamusnoil (or $p. représenia-
tif — IpeICTABATEILHBIN).

Hampuuep, coau MeHcHECD mIpeiinmoil dabpurn Gonb-
HIOTO TOPONA X09eT BHACHHTh, B KEKOM KOJIWYECTBE
HY>XHO IOUTh OfEKAY TeX UIHM MHEIX Pa3MepoR, OH
AOJKEH COCTABNTH DEIpe3eHTATHBHYIO BRIGOpKY Jiwo-
meii aToTo ropona. OCsémM e moxer ObITh M He OYeHDL
DOMBIHHM, HO B KA9ECTBE TAKCH BRIDOPKM HEIL3R, HA-
IpHMED, OPATE TONBKO AeTeH JETCHKOTO Cafa MM TOJb-
o pabounx oaxors aapoda. QUeBMIHO, MUKPOMOIZEILIO
IOPOUA MOYT LUCAYHATL dKHbUB MHOTOKBARTAPHOLC
aoma (WM HECKOJBKHX JOMOB}, B KOTOPOM HRUMEDHO
B TeX e MPOMOPLUAX, HITO U B CAMOM TOPOLE, IIPOKH-
BAIOT JIIOAY PASHBIX BOZDACTOR M PASHBIX KOMITAESKIHI.
IIycrs S — 06BEM reHepaJbHON COBOKYOHOCTH, N —
0fBEM penpe3eHTATHBHOHA BLIDOPKH, B KOTODPOH 3HA-
YeHHT HCCJCAVeMOro NPHIHAKA PACHPeASNeHBL [10
gucroram My, My, ., My, rae 3 M =N, TpeGyerca
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Sanagza 1

B TeHEPAABHOH COBOKYNIHOCTH HalTH Y4CTOTHI
8., 8,, ..., 8, Tex s¢e 3HaUSHUH MPHIHAKA, UTO U B

BRIfOpKe (zqzi)

I[J’IH HIACANDBHO COCTaBAeHHOH peHPESEHT&THBHOﬁ BRI~
Gopxu M, s,
=W =_, (1)
N
S
The i — NOPAAKOBRIM HOMED JHAYEHNHHA MOPDUIHAKS

(1<i<k) Hz coorromernii (1) Haxoaum S;zg%

nnu _
S, =8W,, rne 1 i< k. (2)
PalprKa peoMHOBLIX H3JENHH BHINIpDALa TEHXEP HA

narorosigente § = 10 000 apvelickuX nNpoTHBOr4208.
,EJI}'{ OIPpeIeJIeHAA TOro, CEONBKO OPOTHROIA30B KAXK-
JOTO H3 IMATHA CYIIECTBYIOINUK PASMEDOR CASAYET Mi-
rOTOBMTL, OBLIM CAedadsl saMephl ¥ N =100 cny-
uya¥KEM 00pAdOM BEIODAHHEIX COJAAT Oamkaiirmei
BOMIICKOH uacTH. Pacnpefencinge pasMepor npoTHBO-
ragos X no dactoTaM M ORA3AJ0ChH CAeAVIOMAM:

X g 1 2 3 1

M 5 21 47 22 o

CroNBKO NPOTHEOTA30B KAMAOr0 pasMepa Oyzer H3-
IOTARTHRATE abpuka?

Bynmem cunTarhk HecleayeMyo BHGOPKY obbévMoM N =
=100 conzar penpesenraTHpHO. Torma B reme-

panecHOd CcOBORYUHOCTH (006némom S = 10 000 cox-
AAT) KOTUYeCTBO MPOTHECTAZ0E KEXKJIOTG paaMepa
OTRpONOPOHMOHANBECY KOMHYLCTBY TIPOTHBOaA30B COO0T-
BETCTEVIOUWIETO Pa3Meps B EHIfOpKe H I8 KaMAOTO
pasmeps Haxogurtca o dopmyae (2). Pesyarrarh:
pacuéTor GymeM JATHCEIBATE B TAGMHILY:

Pasmep (X)

0 1 2 3 4

Yacrora b BRIGopKe (M) | B 21 | 47 | 22 6 | ZAM =N=100

OrrocnrentHan macrera | 0,05 | 0,21 | 0,47 | 0,22 | 0,05 Sw-=1

Komuuectso nporuora- | 500 | 2100 | 4700 | 2200 | 500 | X8 - W)=§ =

308 (5 - W)

=10 000

OTRET

Paamep K 1 2 3 4

KonmuuecTeo 500 | 2100 | 4700 | 2200 | BOO
TOPOTHROrA30B
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B OpOMBIILUIEHHOCTH M CEJbCKOM XO3fi-
CcTBe [JiA ONpeJe]eHUs KOJIHUYeCTBeHHO-
ro COOTHOIIEHHA M3JAeJUIl pasHoro copra
HOJb3YIOTCA TAK Ha3biBaeMBIM 6bL00p0Y-
Hotm memodom. CyTs sToro merona dyzer
sSCHA M3 OIMCAHUSA CJeAVIOIero OnbiTa.

B kopobGxe TtinarenbsHO NepeMeIlaH TIo-
POX JABYX COPTOB: 3€JMEHBI H KEJTHIH.
HeGoapnroit éMKOCTBIO, HADPHMED JIOHK-
Kot (puc. 48), U3BJIEKAIOT U3 PA3HBIX MeCT KOPOOKH
HeDoJbIIMe NOPIUH ropoxa. B kamgoil mopunuu moja-
CUMTHIBAIOT 4YHCa0 KEnTeix (M) m umciao Bcex (N)
ropomuH. Jnsa KaJI0H MNOPHHUH HAXOAAT OTHOCH-
TEJbHYI0 YACTOTY IIOABJIEHUA IKEITOH TOPOIIHHBI

W= % Tak nmocrynarmT k£ pas (Ha npakTiKe 00BIYHO

6epyT 5 < k < 10) 1 Kax bl pa3 BEIYUCISIIOT OTHOCH-
TeJIBHYI0 YacTOTy. 3a CTATHCTHYECKYIO BEPOATHOCTh
MIBATHA KENTONW IOPOMIMHBI U3 KOPOOKM NpHHHMA-
IOT cpejiHee apu(dMeTHYecKoe MOJYYeHHBIX OTHOCH-
TeabHBIX yactor W, W,, ..., W,:

Wi+ Wo+ ..+ W,
W(:p = T

YupaxHeHus

397 OnpegennTh, KAKYIO U3 IpeJOKeHHEIX BLEIOOPOK B IOCJIeZHEM
cronbue TabAMIBl MOXKHO CYUTATEL PEllPe3eHTATHBHOM.

— I Lens
Mep eHepaJbHAN obemaxs- Bubopra
3aj1a- | COBOKYIHOCTH
e BaHHA
1 Haprusa Oupepe- 1) 5 psAgoM JeKANNX AeTasei;
OJHMHAKOBBIX JleHne 2) 5 peraneil, BLIOpAHHBIX CJIy4aii-
netaneit yHeaa HBIM 00pa3oM M3 PasHbIX YacTei
obbéMOM opaxo- IIapTHH;
10 000 BAHHBIX 3) 100 peraxneif, BLIOPAHHBIX CJIY-
TYK Aeraneit 4qaiiHbIM 06pas’soM M3 PASHEIX 4YacTedt
B OAPTHH HapTHH
2 Tlaprus Onpege- 1) 2 geranm;
IITAMIIOBAHHEIX JieHHe 2) 100 peraseii, OTIITAMIIOBAHHBIX
meraneit CpEeIHETo TIOCJIeIHAMMU;
obrséMoM Beca 3) 50 cayuaiasiM 0bpasom BeIGpaH-
100 000 JAeTain HBIX jeTaneil U3 maprun
IITYK B MAPTHH
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ITpodorxcenue

1lo- Tler
Mep lesepaxboasn -
834~ | COBCKYDHOCTH Oﬁﬁi’mm Bubopxa
HESA HHA
3 Ypoxait Onpene- 1) ¥pomali aepHa C CEREDHOND CEIG-
T8DHA ACHHEe HA XONMA ILTOINAREI0 1 ra;
¢ OonAa ypoxxeath- 2) cpenmee apHPNMETHYECKDE YU~
MIMIAREIC HOCTH HANHOCTH ¢ ABYX COCENEHA YUACT-
1000 ra JepHA KOE Iomaasie 1 ra) cepepHore u
HA 9T0M BOCTOMHOTO CEJIOHOB XOJIMA;
none 3) cpernee apudMernrecroe ypo-
xatirocredl ¢ 10 yaacTioB, KaXKALIE
H3 KOTOPEIX TLACINAABI0 10 COTOK BI-
OpaE =24 DOMe cAy4alfHEIM 0BDaseM
398 Paccmorpers B KHYECTBE MeHEPABHOM COBUKYUHOUTH BUE Hace-
neAne Oonbinoro ropofaa. B rabinne vEA3&HA LENE CTATHCTHYE-
cHoro oScnefoBaHUA HACCACHUA U TO, KAKHM 0bBpasoM cocTas-
NANack BHISOPKA M3 MEeHePAJILHOH COBOKYNEOCTH, JTIOHNKTATLCH
OOBACHNTE, IIOUEMY COCTABJICHHVIO BHIGOPEY HEAB3S CUHTATEH
PenpescHTATHBHOUM.
Ho-
Mep
saga- [Tens obcnelosanns Brifiopra
HHA
1 BrIZBACHAR UHTH- 1) Jeru erapmedl rpynsl 18TCKOIC CATA}
TeJLCEHX HETEPECOR 2) cryaeHTH HOTOpHUECKOTO harkyaLTeTA
YHUEBEPCUTETA
2 Btiaplenne THOOUMEIX 1) 100 yuamixca MySHKATBHOH KOS,
mestonmit (necen) 2) 100 yenosex, cAYIAEHEIM OOpa3OM
MCTAHORTAHHBIY H ONARHHLRIX NOAgHO
BeTIepOM HA YIIHILE ropoaa
4 Dupeaenenne yuacna 1) 100 coyualinbiv obpasoM BEGPAEHHEBIX
DOIBHEKIX TPANNOM B Io- MAIHEATOB TEPATeBTHUECK X KAGHHETOR
poAe EO BPeMA IHEA BOAHKAEHAK TODROAS;
ATTHIEMUH 2) MUARITL DAHOTG TORRRAAA KBV FTAN-
HOTO ADMA
4 Oupesesenne cpeaterc 1) 300 cnygaimeM oOpasoM BEOpaARELIX
YPORHA JOXOAOR Haceme- | MHALLOE CTYASHYECKOTD COMEsXKTHH;
HIA 2) Bce KATENH KOTTEIKHOTO palioHa 1o
pona
8 Onpenerenie Hanfoxes 1) Bee erygentm xopeorpadbmuseroro
XOZ0BHIX PASMEPUE VIMAMINA;
DK EECOR 2) YneHH CERKLMH CYMO
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ITpodonxcenue

Ho-

Mep Henk obcasgoEARHA Bribopxa

saga-

HHA

4] OnpeaeNsARe KOIAYECT- 1} JERJIBORI OATH 9ACTHEHX AOMOR;

B8 NOMAIENX KOMSK H 2} JRHIBIEH MHOTOKBADTHDHONG JOMA
cofak, IPAXOAATmerots
HA AVIODY HACLJISHHA B
ropose

399 OrHOCHTeNEHAN TACTOTA [IOABIEHHS HMEH CYIECTBHTENLHEIX B
TEKCTE HeKOTOporo aBropa Gaunska K 0,4. Cronsko (npubansn-
TeILHO) EMEH CYIIECTEBATENEHLIX BCTPRTHTCA B cayuattueiM o6-
pasoM BHIGPAHHOM OTPHIBHE H3 TEHCTa STOTO JHE ABTOpP&, €CJAH
BCETO B ATOM OTDBIEEe 500 caor?

400 B orprske H$ XyOOIKCCTRCINION) NPOMODEABEHA  OFREMOM
600 ¢/10B HEROTODOIO ABTOPA TVIATOXLI BCTPEUAIOTCA T2 Dasa.
OnpezennTs MIPpAMeDAOe KONUNeCTEQ DIATONOR B OTDHIBEE 0fh-
émom 2000 cnoB M3 TeKCTa TOrO He aBTOpA.

401 Ofysxoii nex momken Burmyerurs 1000 nap xpoccosok mMomo-

AésxHoro dacorga. C aroli nesnio CbUTH BRIABIEHB] PasMepsl ofy-
BH ¥ 50 cayualianiM 00pasoM BHOPAHHBIX MOIPOCTKOEB. Pacipe-
JeIeHHe BLRIABASHHEIX PasMepoE M0 "IAcCTOTAM HOpeacTABIEHO B
Tabaue;

Pasmep (X) I 35 28 a7 38 39 40 41 42

Yacrorn (M) 3 1 6 12 11 7 4 2

402

CunTaa paccMOTPeHEYIO BLIBOPRY PenpeseHTATHRHONR, ompeme-
JHTB, CKOJEKO HAD KPOCCOBOK KAXKAOIO Pa3MEpPa BHITYCTHT
nOYBRHON IIex.

Cpeaud cayuaiiumm oGpusoM BerfpakeEsix 100 Monogwx amged,
HOCAIIHX JEeTOM EelKH, MPOBSNM ONpOC O IBETOBRIX IDPEANOY-
TCHHAX DTOTO BEAA TONOBELIX yOGopok. PesyabpTaTe ompoca oT-
pPasKeHE B TaGnuie:

Hzor Yip- Epac- | Canull | Cepstli | Beawit | Hén- Bemé-

HEH HEL#H TELA HETH

Yacrora a2 20 16 14 11 b 2

Cuprras PacCMOTPEHHYIO BHIGOPKY pPenpeseHETATHBHOMN, BRICKA-
3aTh peKoMeHIAULHE DIReHON dhadpHKe 10 KONAYECTBY BRITIVC-
KaeMBIX KEMOE KEHIOIC IBeTA, ecnu HabpHra JOJXEHA NoAro-
TOBMTL K npogaxke 30 000 xenok.
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: Pasmax u HEHTPAJIBHLIC TEHIeHIIHH

T R R N e L L LT L T T P

1. Pasmax, moxa ¥ MeauaHa

T'enepanbHbie COBOKYIHOCTH M BhIOOPKH CIydailHBIX
BEJIMYHH MHOTAA NPHXOAUTCH XaPAKTEePH30BaTh OjI-
HHM uyHuciaoM. Ha npakTuke aro 6eiBaeT He0OX0AHUMO,
HanmpuMep, AJsA OBICTPOro CpaBHEeHHs ABYX HMJIHM He-
CKOJIBKMX COBOKYITHOCTelH 1o of0llleMy NnpHU3HaKY.
PaceMoTpuM KOHKPETHBIH N puMe p.

HUwmerorea: 1) pacnpeaenenue ciayuaiiHoili BeJHYHHBI
X — yucia NPOYMTAHHBIX 38 KAHUKYJIbL KHHL Je-
CATHIO JeBouKaMu rmo uacroraM M (rabauua ciesa);
2) pacnmpeaeseHue [0 4YacTOTAM cJaydailHOW Beau-
YHHBI Y — YHCJIA IPOYUTAHHBIX 38 KAHMKVYJIBl KHHUD
JeBATHI0 MAJBYMKAMM TOIO e KJjacca (rabamma

crpasa).
4 5 8 | 12 ¥g 3 4 5 6 7
2 3 1 1 M| 2 4 1 1 1
N=XM=10 N=XM=9

HY}RHO CPABHHUTE UHMEpeC K YMEeHUNW [AeBOYeK H
MaJBbYUKOB 3TOro Kjacca. Korga B COBOKYIHOCTH
YHCJI0 3JeMeHTOB N ‘HeﬁOJ'IBLHOB, BCe 3HAYeHHsHA, KOTO-
pble OHH NPUHUMAIOT, MOXKHO JJIA HAIJIAJAHOCTH BhI-
OHCATh B BHAE YIOPAJOYEHHOTO pAga 4Hces — Io-
Cle10BATEJIBHOCTH 3HAYEHU c.uyqai'moﬁ BeJIHYHHEI B
nopaike ux BoapacranusA. IIpun sToM kaxkaoe 3Haye-
HHE BBINNHCEIBAETCH CTOJBKO pa3, KAKOBA €0 YacTtoTa
B COBOKYNHocTH. Hanpumep, sajaHHble Tabauuamu
pacnpejeneHus BeaquduH X U Y mMoryr 6bITH 3amuca-
HEI COOTBETCTBEHHO B BHJOEe CIeIVIOIIHX DAIOB:

3, 38, 3, 4, 4, 5, 5, 5, 8, 12; (1)
3, 3, 4, 4, 4, 4, 5, 6, T. (2)
Ilnsa cpaBHeHUA NPENJIOMEHHBIX COBOKYIHOCTEH MO-

ryT OBITH MCIOJIB30BAHBI pas3JiIHdyHble XapaxKTepHCTH-
ku. [lepeuncaum HeKOTOpbIE M3 HHUX.
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Pasnax (o6oanadaerca R) — DasHHIE MeXAy HaH-
GOJEILIMM M HAWMEHBIIMM 3HAUSHUAMU CIy4aimoN
BeJYHHBL.

T4k, 418 cOBOKyIHOCTH (1) R =12 -3 =9, a Anx co-
porymuoceTu (2) R=7 - 3 = 4. Moxxuo crasars, uTo
paatpoc B KoAuuecThe NPOIATAHENX KHAT ¥ JeBOYEK
fBonbire, geM v MAIEUXKOB. KpoMe TOre, BETOPAf co-
DOKYIIOCTE GOdeC OJIOpoasn (PABHOMEPHAS), T1eM
nepBas.

Moda (ofoasaunm Mbp) — manbosee uacTO BCTpeua-
IQLICCes ANAYCHHC CAy4ainoll BennuHALL.

Tak, B copoxymHocTH (1) gpe moms: Mo, =3 m
Moy, =5 (aEavenna 3 U 5 UMeIOT OXNHAKOBLIE UECTO-
Tel M = 3), B coporymuoctu {(2) Mo — 4, Tar rar 3Ha-
yeHMe 4 B COBOKYIHOCTH (2) BeTpedaercA d4amle ApPY-
rax {puc. 49).

Meduara (oboenarinM Me) — 270 TaK HASEIBALMOR
CepeANHHOE SHAUEHHe YIOPAROYEeHHOrO PANA 3HaJYe-
HMH CAyuUailHOH BReJIUYMHEI.

B pagy (1) uucao anenos gecare (N = 10) — «uéruoe
qHcno. Hdas Hero MeZUaHA DaBHa cpeiHeMy apudp-
MATHUSCKOMY JIRYX NEHTPATRHEIX AHAUeHUN: MATOTO

[%3129:‘], oHo paBHo 4, ¥ LIECTOTO (%4-1:6],
oHo pasHo &, T, e,
Me;ﬂ_4,5
2
M
44
. \‘
2 y .\ '
1 ‘\II - S 1 : r"l
} — +— F————
01204®678910 12X 0133@\567 ¥
*
Mo, Mo, Mo
- -
Puc, 49

157



B paxy (2) HedérmOe YHCMO aTeMeHTORE (N = 9). Ero
MeaIHaAHA DPASBHA 3IHAUSHHIQ UEHETPANLHOTO IIATOIO

N+l_w_ HASHA PAAE.
5 2 paaa:

Me=4.

MoxHO CKA34TL, YTO MeINaHa OeJIAT YIIOPAIoueH B
pAj YMACET HA ABE PABHRIC IO KOJHYECTBY 3JeMeHTOB

TACTH:

33344 ' 555 812
MeJManAsg

23441{4 45867

O coBoxynHOCTE ZeBoueX (1) MOMHD CKazaTbk, 4TO
OAHE HOMOBHHA H3 HHY IPOYHTAJIS MEHEIHE 4,5 EHHAr,
4 IpyTaf [IoNoBHHa — fGoabire 4,5 kHur, B ¢oBOXyN-
HOCTH (2) OfHa TONOBMHA MAJNBYHKOR IDOUATAIA He
Goapine 4 KHHI, a Apyrad DOMOBHHA — He MEHBINES
4 xuwr,

danaga 1 Hafitu paswax, Moy A MeIHAHY clelviolleil copo-

EYOHEQCTH JuadeHnd caygaiinoll BeJndHHEL:
-2,8,4,-3.0,1, 3, -2,-1, 2,-2, 1.

¥ BanHioeM NpefJoMKeHHEIC 3HATEHHA B BUREe yNOPAAO-
UeHHOI'C pAga 4HCen:

-3, -4,-2,-2,-1, 0,1, 1, 2, 3, 3, 4.
Pagmax R=4-(-3)=7, moza Mo=-2. Tax Kax
YNCAO 3NeMeHToR N = 12 — uueso uéTHOE, TO MeOgu-
£HO DABHA cpCACcMy apmpMeTHYEeCKOMy aHadeHui
1IECTOro U CefbMOTO YNeHOB YNOPALOICHHOTD PAJA

yHACcen;
ﬂfe:o—;r—l=0,5‘
OtBer B=7, Mo=-2, Me=10,5.

2. Cpepmee zHAMEHHE
Cpeduum SHAYEHHEM CNyJalHOH BelHUYMHE X (000-
aHadaercA X ) HARKIBAKIOT CPEJHee apHipMEeTHUECKOe
BCeX ©€ JEadeHMi,
Ecnm Bee aHaveHHs caydaiHo# seanumusl X,
X3 ooy Xy paoauaas, TO
Xi+ Xa+ o+ Xy

X= 7 . 3)
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Ecau sHAUeHNA CAyYailHol BeamanHel X, X,, ..., X,
HMeIoT B COBCKYOHOCTH COOTEETCTREHED YACLTOTEI Ml?
My, .y M, TO
¥ = X M+ XoM,+...+ X, M, )
M+ Ma+ ...+ M,

Baaa, yra LM = N, dopmyay (4) MoEEO ICPCIHCLTL
B BHIE

4)

XM+ XM+ ...+ X, M, .
= N . (4
Rozrpanrascs ¥ MPAMePY ¢ WIYURHHEM WHTePeCa K
YTEHHIO ¥ LEBOUYeK M MAJRIYHKOE KIACCA, HANIEM DO
dopmyae (4) cpegHee sHaTeHHE NIPeAJIOMKEeHHBIX COBO-
KYIEHEOCTEH:
> 3:83+4-2+5-3+8-1+12-1 52

X

X ="==52,
a S+24+3+1+1 10 i
- 3-2+4-4+5-1+6:1+7-1
X, = =40 44,
2+4+1+1+1 o]

Tax Kax X a > X » MOMHO TOROPHTE, YUTO 38 OJUH H
TOT e DPOMEEVTUK EBPEMeHM JeBOYKM KJacca B
cpedHeM UHTarT GOXBIEe KHHAT, 4eM MaJbYHKH.

Sapaua 2 Ha copeBHOBaBHHAX N0 (GETYPHOMY KaTanuio 2 gury-
PUCTEY Toayawan (oo mecTubamwHOR HIKATE) 0T1eH-
Ku cydelt, npeacrapaeHupe B TabAnne:
Honep Houep cyasu
urypierku | g 2 3 4 5 6 7 8 9
1 4,8 5,6 4,9 5,2 4,7 4,9 4,9 4,8 4,7
2 5,1 4.2 5,0 4.9 5,0 5,1 5,0 5,1 5,0
Koropas w2 QErypHeTOR BHICTYIIHIA jaytime?
#» Banoumtem ® TaOAAOB PACOpPefelIeHHe IO YACTOTAM
ouesHoK X O Y, BLICTABRICHHEIX COOTReTCTEEHHO Lep-
BOH W BTOpoit QuiypucTRam:
X 4,7 | 4,8 | 4,9 | 5,2 | 5,6 Y 4,2 |1 4,9 | 5,0 | 51
M 2 2 a 1 i M 1 1 4 3
ZM=N=9 IM=N=9

Haitzém cpeguee sHaUeHUe OMEHOK KAXAOH B3 Pury-
PUCTOK:

_4,7-2+48.244.9.34+52.1+5,6.1
= 5 =

™|

1,5
o 4,94,

_4,2:1+44,8-1+5,0-4-51-3 44,4
9 9
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onyuaem X > Y, xora ouermmuo, uro y Aropait du-
FYPHCTKH HOUYTH BCe OoOeHKM Goablte 5,0, a v nep-
ro#t — mersme 5,0, IIpu oM CpPARHERMe B HOILIV
BTOPOH (QHIYypHCTKE BHIAAZHT HecOpaBejJHBALM,
Takofl pesyJIETAT NOJAVUYEH. CKODEe BCEro, M3-3a He-
00 BERTHBHOCTH 2-10 CYALH, 30DLICHBLISTO TIO CPABHE-
HHI) ¢ OCTANLHBIMH CYABAMU QlUEHKY neprod Qury-
PHOTKE M BAHMINERIIEPO CLRHKY ATOPOMH UIrypUeTKe.

Ona Gonpiielt 06%€KXTHBHEOCTH CPABHEHHA pe3yJib-
TATOB H& COPEHHOBAHHAX M3 COBOKYIOHOCTH Oanioe
RAMNAOTO HUTYPHeTa oTOpacHBADT HanboaLumee H
HAHMMEHELIee 3HATEHUS.

Ilocne oT6packiRANHS AAVBORRIIETD ¥ HANMEHBIIRTO
3HAYEHNH M3 COBOKYNIHOCTH GaaIOB KavKZo# GUCypH-
CTKH HMeeM:

- 4,7-1+4,8.2+49.3+5,2. ,

i 9-3+5,2-1 34,2 4,89,
— ,9-14 5,0 W1- A

7 4,91+ 5,0-4+5,1-2 35,1 5,01.

7 7

Tak kax X '< ¥ !, cumraem, uro BTOpad GPHUIYPHCTKA
BRHICTYIIH/IA Nydllle OepBoi.

B mHHTax 0o CTATHOTHKE MOAY, MCAHALY H CpCAHee
o0BERAHHAAIT OJHHM TeDMHHOM — Mepui LeHMPAAb-
Hofl meMOeHMUYE (HNH, KODPOUE, YERMPOALHLIE MEH-
Fenyuu), TMoAUEPKUBAA TEM CaAMBLIM BOUSMO/KHOCTH
H3IMEPHTL, O¢XAPAKTEePH3I0BATE COBOKVIEOCTH COHHM
URCNIOM, K KOTOPOMY CTPEMATCA BCE &8 SHATEHMA.
He ana kaxjoll COBOKYOHOCTH HMeeT cMuich Op-
MAJRHO HAXOJWTE TEHTPANERARIR TeugeHTun. Hanpu-
Mep, eI HUCCAeOYeTCA COBOKYNHOCTD

120, 120, 130, 11 500 (9)

roAOBBIX AOXOA0B YETHIPEX ceMeM (B TEIC. p.), TO OYe-
BUNHO, 4To Y Mogsa (120), am meamama (150), su
cpeaiee (2980) He MOTYT BHICTYHATE B poiH o0bek-
THBHOH XapaKTeDHCTHKM BCceX SHAYeHHH. Jto ofbsAc-
HAeTcA TeM, UTO pasmax cosorynHocTH (11 380) co-
HaMepHUM ¢ RAUGONBIINM € SHAYSHMEM.

B nanmomM ciydae MOMHO OEIJIO HCKATE NEeHTDANLHAIE
TERACHINY, HATIPHMEP, SM&CTH COBOKYIHOCTH (5):

120, 120, 180,

VCIOBHU Ha3bap €€ BBIGOPKOH rOgOBEERIX ZOXOIOE Ma-
nooDecnedeHHON Y8CTH HACEJRHHH,
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Ecnu B sHIfOpKe cpednes 3HAYEHHE CYLUECFBEHH) ol-
AauaeTcg oT modsl, TO €r0 Hepa3yMHO BRIOHDATE B
KAYeCTBe¢ THOMYHOCC OPeacTABHTEAA COBOKYIHOCTH
AAHHBIX.

¥upaxHaenHa

HaiiTy pasmax, Moay H MefiHaHY COBOKYIHOCTHU 3HAYEHHUH cay-
yaiinoll BenHIHER X

1)1,1,2,2,2,3,5,5,6,6,6, %

2y 4,-2,-2,-1,0,2,2,2,2,5,1.

IMocTpoHTE MOXHIOH YACTOT SHE4eHHH BelM4HHN X, VRaseTsh
Pa3Max U MOLY COBOKYIHOCTH.

HajiTH pasMax, MOAY H MCAHAHY COBOKYIIHOCTH 3HAYeHHE Be-
JHYHER X:

n X)) 21384 ] 2y | X -1 23|56

M| 3| 4 1 3 M 2| 3 4 4 1

llgeTporTh HOJAHDOH 4acTOT 3HAYEeHWH BeJMYHER X, YKa3aTb
HA HEM DPa3MAX, MOAY H MEIUAHY COBOKYITHOCTI.

HaiiTH pasmex, MOAY U MeAHAHY BRIOODKH:

1) 1,3,-2,4,-2,0,2,38,1, -2, 4;

2y 0,2; 0,4; 0,1; 0,5; 0,1; 0,2; 0,3; 0,5; C,4; 0,6.

HaiATH cneiHes 3HAYSHHWE BhIBODKEA:

1) 3,4, 1, 2, 5; 2 2, -5,4,-3, -2, 1;

3) -2,-2, 3, 3,3, 5, 5 4) 4, 4,4, 5, 5, 6, 6, 6.

Haiiru cpegpee spasenne cnyuaiimoil senvanm X

pfx|-rtlz]|a]|s 2) | x|o|1|3i5]|6
M| 3] 4 H 2 M| 4 5| 6| 3 2

IocTpORTE MONHrOH HACTOT SHAaYEeHMH cayualiaoil sennanael X
na yopamBenua 407 u yKaaaTe EA HEM cpefHes 3HaUeHHe COBO-
KEYIHEOCTH.

IIpy onpenesieRH Pa3NMUUHBIMUA COOCOOAMI IUIOTHOCTH MATEpPH-
1A, H3 HOTODOID HITOTOBAEHA JRTANR, ORIV MONYUEHKE CTe-
AYIOLIINe AAHHEIE:

6,98 r/em?, 7,04 r/cm®, 7,01 r/ev®, 6,97 rjem?, 7.00 /oM,
HaiiTu cpeaHee apudmernueckoe 3Tol coRoxkynHocTH. Bricka-
YHTh LPELIOAGHKEENE O MUTePHAIe, HS KUTUPOUG HIrOTOBIEHE
JeTANlhL.

Tenarormyeckmit cTaMk BOCHMH y4HTeNned MKOJABL, pPadoTaio-
IIMX B CTAPIHNX KJACCAX QAHCH INKONELL, CAeAYIOIAAE:

5 xer, 8 ner, 15 ner, 12 ner, 17 ner, 14 ser, 18 mer, @ ner.
HaiiTu cpejHee H MeZHAHY 2T0H BREIGODKH.

£ Aarefipa, Qun 131
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Hepouxu IX kyacca Ha ypoke (QUBKYJIBTYPHI IPH NPBIKKAX
B3AJH BBICOTHI, BEJIMUMHEBI KOTOPHIX (B €M) y4YHMTE/b 3alMcal B
FKYpPHAJI:

90, 125, 125, 130, 130, 135, 135, 135, 140, 140, 140.
Kakxas BbIcOTA NPBIKKA HAWIYYIIAM OOPasoM XApAKTEPHIYeT
CIOPTHBHYIO MOATOTOBKY JeBYIIeK Kjacca?

412 B rabauune npuBeAeHHl AaHHBIE 0 paboueM craske (B rogax) co-
TPYAHUKOB JjabGoparopun. HaiiTH cpejHee, MoAy M MeauaHy
paccMaTpruBAEeMON COBOKYIIHOCTH.

Crasx paGoTel 1{2)4)15|7(10(11|12|16({19|20(21(22|25

YUncnocorpyaeukos | 2 [ 1| 4|34 (2|83 |1(2|5|3|1]1]2

RO TR

: Yupamuedaus
i rauase VI

e Perens |..'-.| ,,,,, Ranssa Jocac Bovans Benore Qomaos Bovare Fersas Bevaae Bonnse farean 1

413

414

Ha cron 6pocaioT asa MrpajbHbiXx okTasapa (puc. 50), rpasm
KayX/Ior0 M3 KOTOPhIX 3aHyMepoBaHbI uucaamu or 1 go 8. Co-
CcTaBUTEH TabIMIY pacipejeieHus 10 BEPOATHOCTAM 3HAYEHUM
caydaiiHo# BeauuuHBI X — CYMMBI OUKOB HA BEePXHHX IpPaHAX
OKTAa3|poB.

Pue. 50

Ons omnpejesieHEUs COOTHOIIEHHI pasMepoB pafouux XajaTos
U1 JKeHINMH, paboTaIinuX HA Pas/JM4YHBIX OPeJIPUATHAX Io-
pona, ompejeauyau pasMepbl y 49 caydaiiHeiM 06pasoM BbI-
OpaHHBIX JKEHIHH KpynHeluero xombuHara 1 cocTaBuiay tab-
auny (c. 163).
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48 48 50 54 48 48 54
50 46 50 50 50 48 52
52 48 48 52 54 46 58
46 52 56 50 52 50 50
52 50 48 50 50 44 52
48 42 54 46 56 56 48
44 48 46 48 54 54 46

415

416

1) CroJbKO XaJNaTOB KayKJIO0ro pasMepa cielyeT CIIHTh, €CJH
JIaHHDPYETCHA HIHTH [0 OAHOMY XAaJaTy AJA Kaxjoil ua pabo-
TAIIKUX B poussojacTse ropojga 73 500 :xenmuu? 2) Ha ocHo-
BAHWM JAHHBIX TAOJMIBI HOCTPOUTH IIOJHTOH YACTOT PA3MepoB
JKeHCKOM ogesxapl. 3) Haiitu moxy, Meguany, cpejiHee M pas-
Max BBIODOPKH.

Hporecps cean!

CocraButh TabauIbl pacupejeieHds no uwacroram (M) u
OoTHOCHTeNbHBIM Yactoram (W) sHadyeHMii cayuaiiHOH BesH-
uypHBEl X — OL€HOK 38 KOHTPOJBHYIO paboTy y4yamuxcda OZHOTO
KJacca:

2,5,4,4,8,4,8,8,4,4,2,8,4,8,8,4, 0, 8, 2, 4.
ITocTpouTs DOJMUIOH YACTOT 3HAYEHWH BeNMIHHBI X,

Haiitu pasmax, cpejHee, MOAY ¥ MeAUaHy BHIGOPKU 3HAYEHUH
caydaiHoi BeNHuMHE! Y

-1,3,0,5,8,6, 3,7, -2, 1.

Ilna kamaoi U3 TPEX COBOKYIHOCTEM, IpeACcTaBJIeHHBIX Tabaiu-
IaMH pacnpejelleHis, HARTH cpeXHee, MOAY, MeJHaHy W pa3a-
Max.

X|1[214|6 Y|-2|0|1]2]3 Z|-5|-4|-2]|3
M|2|1|3|2||M|2(|83|2|2(1||M|1|3|3]|1

Ha ocHoBammm gaHHBIX Tabaun pacnpefesieHud (yopaskHe-
Hie 415) DoCcTPOUTE MOJMroHEl OTHOCHTEJNBHEIX YACTOT 3Haye-
HHil caydaiiHbiXx Beaumuud X, Y, Z.
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1. MHOeCTBO H €ro 3JieMeHTbI.
IlogmHuOxecTBa

IlonaTHe MHONMcecMEa B MaTeMaTHKe OTHOCHTCA K
HeoNpejenfeMbIM NoHATHUAM (nogobHO, Hanpumep,
MOHATUAM uYHcaa B ToukH). IIpueeaémM npumepsl
MHOKeCTB: 1) MHOXKeCTBO HuTeneil ropoaa; 2) MHO-
JKEeCTBO TOYEK IJIOCKOCTH; 3) MHOKECTBO HaTypajb-
HBIX YHCeJI U T. J.

IIpeaMeTsl MM HDOHATHHA, U3 KOTOPBIX COCTOMT MHO-
JKeCTBO, HAsbIBAIOT ero axemenmamu. Hanpumep,
YHUCJIO 6 - JJIeMEeHT MHOeCTBA HATYPaAJILHBIX YHCEJI.
BJIEMEHTBI MHOMKecTBa 4acTo obo3HaAdYaIoT CTPOYHBIMHM
(ManbpiMu) GyKBaME, a CAMH MHOYKECTBA — IIPOIHC-
HBIMH (3arJIaBHLEIMH) OYKBAMH JIATHHCKOrO axpasuTa.
Tot daxT, 4YTo 3JIeMEHT X ABJIHETCH dJIeMEeHTOM MHOMe-
cTBa A 3anMCHIBAIOT TAK: X € A (4MTaeTcA «X IPHHAJ-
JEHMHAT A», WIH «DJIEMEHT X NPHHAIEHHT MHOMKEeCT-
BY A», MM «x cofepruTca B A»). 3anuce x € A o3Ha-
4aeT, YTO JIEMEHT X He NPHHAJJIEKHT MHOMecTBY A.

Hanpumep: 42 € N, %E N, rupe N — MHOKeCTBO Ha-

TYPAIBHBIX YHCeJI.
Cuuraercs, 4TO MHOKECTBO 3aJlaHO, €CJIM Iepeduciie-
HBI BCe ero aJieMeHThl WJIM Ha3BaHO xapakKmepucmu-
YyecKoe CBOMCTBO, II0 KOTOPOMY MOMKHO CY/JHTh, IIPH-
HAJIEKUT WM He NPUHANJIEKMUT IaHHBIH SJeMeHT
paccMaTpMBaeMOMY MHOYKECTBY.
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danaua 1

Orper

IMepeuncndeMble 2MeMEHTHI MHOMECTEA I[IPMHATO
BATMCHIBATE ® GHrypEsix crobrax. Hanpumep,
{1; 2; 3; 4; 5} — MHOIKECTBO, COCTOALNEE H3 MEPBbIX
OATH HATYPANbHEIX YHCEA, ITC e MHOkecTBO (0b0-
smeypM ero M) momHO samHcaThk, cOpMYIMPOBAR
£r0 XapaxkTepHCTHYecKOe CBOHCTEO, HaOpHMep, che-
AVEIDUM obpasonM:

M={x: xeN,l€x<5}. (1}
B s3Toii sanucE SadHKCHpPOBANHO, UTO MHOMKECTBO M
COCTOHT B3 JJIEMEHTOB X, 0OMANAI0NIHY TepeyHCIeH-
HEIMH IDOCAe AROETOUNA CBOﬁCTBaMH [,EI;BOGTOIIHE 3a-
MEHAET CA0OBA <TAKHMX, YTO»). 3amucs (1) uwraerca
TaK: « MHOKeCTRO COCTOMT M3 JNeMEHTOB X, TAKHX,
qTO Ka)ﬂ}lhlﬁ H3 EMX ABAAETCA HATYDAJNBHEBIM JHCIOM
A VIOBAETEBODAET HepaBeHCTBAM 1 € x € 5».

llepeYHCANTL 2JEMEHTHl MAOYKECTES
A={xtxeN,2¢% Tx+3=0)

Pemenne CBOANTCA E NDePeYHCISeRNI0 HATYPRABHELX

xopEeft ypaBHenns 2x° - Tx+ 3 =0. KopEm aro-
1

TO ypasmeHEA X, =3, ¥p= 3, H3 HOTOPHX TOJb-

Ko Xy €N,

{3}

Ecan 6n1 B 3apaue 1 OELIO 3amaHO YpanHeHME, He

HMeOIIee HATYPATLHLIX KOPHeiH, TO B OTBeTe Ciejo-

Banc Dbl YKA3aThL, YT0 A — IIyCTOEe MHOMCECTECD (HE

CONEPMKUT HU ONHOTO ajdeMeHTa). [IveToe MHOMKECTEO

oBoseauaeTcd suaxom .

MaoxkecTBa, COCTOAINNE U2 OJHHX H TeX e dJieMeH-

TOB, HA3RIRBAWOT pasHbimy. BEemn muE0mecTsa A u B

paBHH, TO sanncHEBanT A = B, Hanpuuep, ecan
A={2;0;3}, B={3;2; 0}, 7o A=B.

Ecnn xamanil smeMeHT MHOMXKESCTRA B ARIAeTCH ane-
MEeHTOM MHOKeCTEA A, TO MEMHecTso B masniBarT
ROGMHOMECMBOM (JACTHIO) MHOKECTBA A M 3aIINCEIBa-
T Bc A wau A o B. Taxkasa RAMACE YUTASTCA HAK
«(MBOECTBO) B cojepiunrca B {MHOMECTBE) A»
nnned comepxuT B». Hampumep, TOZMHOKECTERAMHE
MHEOKECTEA |a, D, ¢] SDIHIOTCH CHeIVIOIMe BOCEOML
MHUMCEUTE:

{a}, {b}, {e}, {a, B}, {a, ¢}, {b, ¢} {a, b, ¢}, .

OrMeTyd, uTO A00e MHOMECTBD ABJIAETCA CBOHM
OOAMHOMKECTEOM, A OYCT0e MHOMECTEO CIHTAKT IOM-
MHOXKECTBOM AH60r0 MHOMKECTBA.
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Puc. 51

Puc. 52

2. Pa3HoCTh MHOJKECTB.
HOHOHHEHHE A0 MHOMKeCTBa

IIyere umeroTecss aBa MHOMecTBa A M B. OTH MHO-
JKecTBa Ha pHCcYHKe 51 ycaoBHO u306pakeHbl YacTAMH
IJIOCKOCTH, HaXOAAINMMUCH BHYTPHM 38MKHYTHIX JIH-

B HUil ¥ HA3BIBAEMBIMU Kpyzamu Jitaepa. MHo-

secTBo C, 9JIeMEHTAMH KOTOPOrO SIBJIAIOTCHA
BCE BJIEMEHTHI MHOXKecTBa A, He NpUHAJJIe-
JKaIue MHOXeCTBY B, HABBIBAIOT PA3ZHOCMbBIO
MHO:ecTB A 1 B u sanuceiBarot C = A\B (5a

C=A\B pucyske 51 MHO)ecTBo C 3aKpaiieHo).

Hanpumep:

1) eciu A = {a, b, ¢}, B ={a, b},

o A\B = {c};

2) ecau A ={a, b, ¢}, B ={c, d},

To A\B = {a, b};

3) ecan A = {a, b}, B = {c}, ro A\B = {a, b};
4) eciim A = {a, b}, B={a, b, ¢}, To AAB=0.
Ecim Bc A, t1o pasHocts A\B HasbiBa-
0T JonojHeHuemM MHOMXecTBa B 10 MHOKecT-
Ba A (Ha pHcyHKe 52 TaxKoe JI0IIOJHEHHe
3aKpalleHo).

3. YsciaoBple MHOMKeCTBa

IIkonpHBIN Kypec MaTeMATHKH HAYMHAETCH C Hayde-
HHA MHOKeCTBA HAMYPAJAbHbLX HUCen N, T. €. HHCeJI
cuéra 1, 2, 3, 4, 5, ... . JlononHas MHOMXeCTBO HAMy-
PAABHBLX YUCEN N HyﬂéM H YHCJIaMH, IpPpOTHBOIIO-
JIOMHBIMH HATYPaJbHBIM, IOJYy4YaeM MHOMeCTBO ue-
Ablx yucen Z, t. e. uncna 0, £1, £2, £3, ...

JIOmOJIHAA MHOMKECTBO IeJibiX Ymcesl 0OBIKHOBeHHBIMU
ApoGsAMH, [NOJYYAEeM MHOKECTBO PAUUOHAJALHBLLY YlU-

m
cenr @, T.e. uuces BHAA —, IJe M — IEJ0€ YHUCIO,
n

n — HatypaJbHOe umciao. [Ipm stom moboe nenoe
THUCJO0 m ABJAETCHA PAITHOHAJBHBEIM, TaK HKaK MOMKeT

m
OBITH IpeJCTaBJIeHO B BUIE T . HamoMHa#uM, uTO Jxodoe

PALMOHATIBHOE YHCJIO MOXKeT ObITh 3AllUCAHO B BUJe
OeCKOHEeYHOH NepHoguYecKol AecATHYHONH apodH.
Jlomo/IHAA MHOKECTBO PalMOHAJNBHBIX YHCeJ Hppa-
IHOHANBHBIMH 4YHcaaMu (0eCKOHeYHBIMHM HeIepHo-
JAUYeCKHMMH JecATHYHBIMH Apobamu), Hoaydaem
MHOKECTBO BCEX OeilcmeumenbHblX Yuces, KOTOpoe
obosHavaercs K.
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OnucadeEIl  BEIlIIE IOPOOECC pPacHINpeENd
DOHATHA THCAA ¢ TOMOIILI Kpyros Dilepsa
H300pakEH HA pACYHEe 53,

Henonkaya CHMBONMHKY TEODUN MHOMSCTR,
MOIKHO CK&3aTh, 4T0 MEmxecTBOo (=2\N
eCTh AONONHeHHe MHOESCTEA HATYDANLHBEIX
YHCMI 0 MOOMEeeTBAa EJEIX TTHCes, T. €, AB-
NgeTCa MEQAKEeCTROM uncen 0, -1, -2, -3, ...

4. ITepecevenne n ofneawmenne
MHOZECTE

MHOH{BCTBO, COCTOAILSE N3 BCeX TeX H TONb-
A B KO TeX »AEMEHTOE, KOTODBIE IPHHAAJACHKAT
HKOK MHMKCCTBRY A, TAK H MHOHECTBY B, Ha-
C=ANB 3LBAIT nepecedcHueMm MHOMeCTB A W B n

obozuauaior A N B,
Puc. &4 BHaK N HABEIBAKNT SHAKOUM [[EPeCeYeHM.
» Ha pncysre 54 saxpameHC IepecedyeHHe

MHOKceTs A B B,
C Fenuw AN B =9, 70 mHOMXecTBa A u B Ha-

BLIBAIOT HEREPeCAHLIOWUMICH.
B .- Hanpumep:

1 {1;2: 3y n{1; 3: 4) = {1; 8%
V 2) {a; B} N {¢) = B

3) nepeceyeeneM nydelt CA u BD Ha DH-
Puc. 85 cynre 55 gensertea orpesox BC.
OrmeTnM, 4TO 3HEK (PUTYpHOH ckoOKH npu
3aMUCH CHCTeM YpaBHEHUII B HepAaBEHCTEB O3HAYAET.
UTO NPH PENICHHH CHCTEM HY!RHO HaliTH IepeceucHHe
MHOMKECTR peImeRril ypaBHeHUN W HepaBeHCTE, BXO-
OAIIAX B CHCTEMY.

3anava 2 Pemute cucTemy ypapHeRUIT

2 _

{xg +x-2 —_0, 1)
x:+2x-3=0.
w {1; —2) — MHOMeCTBO KopHel ypammeHHs X+ x —
~2-0, {l1; -8} — MAOMECTEO KODHEH YyPABHeHHS
x¥+ 2x — 3 =0, MuomxecTBO pemieRmil cucteMu (1)
€CTh IepeceueHHe MHOKECTE KODHEH BXOOANINX B

neé ypaseenmii, 7. e. {1; 2} N {l; -3} ={1].

OrBer x=1.

MuoxKecTB0, COCTOAINEe M3 BCEX TeX H TONBKO TexX
ANEMOHTOR MHOXECTE A ¥ B, ROTOpEI® IPHUHAATRKAT
X0TA OBl OMHOMY U3 ATHX MHOMGECTE, HASHIBAIT 003
efuHentem muOXecTB A u B B ofosnagaror A U B.
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3Hak U HasbiBaeTcs 3HAKOM OObegMHEHUA.
.B Ha pucynxe 56 ¢ moMompio Kpyros Jiliepa

Puc. 56

3anaua 3

naobpaskeHbl JJIEMEHThI MHOkecTB A u B,

C=AUB a 3aKpalleHo o0beJHHEeHHEe dTHX MHOYKEcCTB.

Hanpumep:

1) {a; b; c} U {d; e} = {a; b; c; d; e};

2) {1; 2} U {1; 8; 4} ={1; 2; 3; 4};
3) obwenmHerueM syueit CA u BD siBnserca npaMas
AD (cm. puc. 55);
4) MHOMECTBO pelIeHHI HepaBeHCTBa Xx° — Hx +
+ 6 > 0 moxkHO 3anmucaTth B Buge (—oo; 2) U (3; +00).

Pemurts ypasaenne

(X +x-2)(x2-4)=0, (2)
Vpasrenue x°+ x — 2 =0 umeer kopuu -1 u 2, a
ypasHenue x?—-4=0 — xopen -2 m 2. Muoxe
crBo C KopHeill ypaBHeHHH (2) — ofbefHEHHE MHO-
scecrs {-1; 2} u {-2; 2}, t.e. C={-1; 2} U {-2; 2} =
={-2; -1; 2}.
x)=-2, x,=-1, x3=2.
SameuaHnmne. Peinenne ypasHeHus (2) cBogures K

OTBICKAHUIO BCEX 3HAYEHWI X, KOTOpLIE YAOBJIETBO-
PAT XO0TA OBl OAHOMY M3 VPAaBHEHHI

x*+x-2=0, x2-4=0. (3)
B atoMm ciyuae rosopsT, uTo yvpaBHeHHe (2) MOKHO
3aMeHHUTh CO8OKYNHOCMbIO YypasHenull (3), KOTOpyIo
3aNUCHIBAIOT C IIOMOIILI0 KBaJApPATHOH CKODKHM:
x2+x-2=0,
x2-4=0.
COBOKYNHOCTH YDABHEHUWI YACTO 3alMCHIBAIOT Mepe-

YHCIeHWeM 3THUX YPaBHEeHHMH, KAK 3TO cjelaHo, Ha-
npuMep, AJs ypaBHeHuH (3).

YanpaxkHeHHA

417 OmnpegenuTh, BePHO JIH BHICKA3bIBAHHE:
5e M; 6 e M; %EM;—SEM.
eciim M = {2; 4; 6; 8}.

418 Ilycte A — MHOKeCTBO BCeX HATYPAJbLHBIX JenuTeneil du-
caa 18. Bepuo i, uto 1 € A? 2 ¢ A7 6 ¢ A? B¢ A?

419 Ilycrs B — MHOMECTBO BCeX HATYPANBHBIX JeNHUTelNeil YH-
caa 12. Bepno au, uro 12 € B? 3 € B? 4 ¢ B? 10 € B?
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421

423

424

425

426

427

430

431

432

433

3anHcarh BCe NOAMHOKECTBA MHMKECTBA:

1) M ={7;: 8} 2) N={1; 5);

3) A=1{1;2; 3} 4) B = {4; 5; 6}.

HatiTir Bee 5MTeMeHTHI MHOMECTEA!

1) A={x:xeN,2x<Th 2]M={a:aez,—2%$as3};

8) C={e: P —Ge+9=0}; 4) X ={x: x®+ 5 +6=0}.
Ha naocKocTE OTMedeHbl TOUEH A H B, OxapaKrepunsoBuaTh
MHOecTB0 ToYelk M Ha INIOCKOCTH, TAKHMX, 4TO:

1) {M: AM = 3};

2) {M: AM = MB}.

HaifTH ZONONHCHNC MHOHeCTBA A A0 MEHoskecTBa B, ecau:

1) A={-6;4; -2}, B={-6; —4; -3; -2);

2) A={-2;0}, B={-2;-1;0; 1; 2}.

Hatitu A\B 1 B\A, sciau:

1y A ={-4; 5: 6}, B=1{-b; —-4; -3: -2}

2y A={L;2; 3}, B={-1; 0 1};

3) A={-1L;0: 15 2 3}, B=1{1; 2; 3};

4) A —{5; 6; T}, B — {-5; 5; —6; B}.

[IycTs N — MHOMeCTBO HATYPANbLHLEIX YHceN], Z — MHOKECTEO
HedEIX 4IMIcen, Q — MHOMeCTBO PALNOHANLHEIX YHCEJL, R —
MHOMKECTHO JAeHCTENTeAbHBIX yncen. Hadru:

1) R\Q:; 2) Z\N.

Huitrm A N B u A U B, eciu:

1) A={a; b ¢}, B={a: b}; 2y A=la:b:cl. B={c: d}:
3) A={a; b}, B={) 4) A ={a}, B=e; d; e}.
HaliTt ANBu AU B 118 MEQKECTE, VKABAHHEIX B YIIDayKHE-
apm 424,

HafiTd ODepecedeHne o0 ReHECHHE SHCIOBRIX OTPE3KOE [2; 7]
u [4; 9].

HaliTH OepecevyeHne u OO0 LeAHHEHHE IACIOBRIX OTpe3KOR [6; 8}
u [5: 7).

Sanmcars OepecedeHHe M 0O0LEJUHEHHE MHOMECTBA KOpHeH
ypaerenus 2 — 4x — 12 = 0 ¢ MANMECTROM KopHeil YpAaBHEENS
2 -bBx-14=0,

3anHcaTh MHOMKECTBO A HATYPANBHEX genuTeneil ymeaa 18 u
MHOecTBe B HaTypenbHRIX memmTeneil umcna 45, Halita
4 N B. Kax HaSHIBAETCA HaHOONbIlee M3 YHCEN, IPDHHALNeHA-
mwx MAoxecTay A N R?

Myvrs € -— MHOMECTEC HATYDANBHHX YHCEJ, KPATHBEIX YHC-
ay 18, a D — MHOeCTBO HATYDANLHEBIX YHCE], KDATHRIX UHG-
ay 45. Oxepaxtepusonats mamxectio C N D, Kak HasmBaeTca
HaHMEHBINIee H3 YHCEN, TPUHAAJISKALIee MHOMecTRY U N DY
Haitrx 4 U B, ecan
A={x:|x|<l,xeZleB={x:|x—-1|<2 xeN}.
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434 Haiitu A U B, ecan
A={x:x2-6x+9<0luB={x:|x|<1,xeZ).

435 Haiitu AUBUC u AN BNC, ecan:

1) A={-2;-1; 0; 1; 2; 3}, B={-1; 0; 1; 2; 3; 4; 5},
C={0;1; 2; 3; 4; —-1; -2; -3};

2) A={x:x<1},B={x:-1<x<1,xeZ},
C={x:-2<x<0}.

436 Ilycte A; — MHOMKECTBO BCEX KBaJpaToB, A, — MHOKECTBO
BceX NPAMOYTOJbLHUKOB, A3 — MHOM<eCTBO Bcex pombos, A, —
MHOKeCTBO BCexX mapajuiesorpaMmmoB. HaiiTnm MHOKecTBa:

1) A;NAy;2) A UA;SB) AN A54) AgNAG;5) AgU A
6) A)UA,UA;UA;T) A,NA;NA,NA,.

Burcnagniganusi. Teopembs

F -, T PO Jecoos Nemenn Berrns Rarsan Joceco Beorns Beraes Boares Prosna Heen

1. BeickassiBAHHA

Jlioboe yTBep)KeHHe, 0 KOTOPOM HMeeT CMBLIC] I'OBO-
PHUTh, YTO OHO MCTHMHHO (BEepHO) HMJIH JIOXKHO (HeBep-
HO), HA3BLIBAETCH BbICKA3bLBAHUEM.

Hanpumep, BHICKa3bIBAHHAMHE ABJIAIOTCA CAeAYIONHE
yTBepKAeHuA: 1) «uncno —30 ABAAeTCA LEJbIM YHC-
JoM» (aTO yTBepxJeHHe HCTHHHO); 2) «Boara Bnaga-
er B Kacnuiickoe Mope» (MCTHHHOE yTBepiKIAEHHE);
3) «5 > T» (N0KHOE yTBepKIAeHHE).

W3 xaska0oro BHICKA3BIBAHUA U MOMKHO IOJYYHThH HO-
BOe BRICKa3bBIBAHHE, OTpHIAA €r0, T. €, YyTBepxaad,
YTO BEICKa3bIBAHHEe U He BBIIIOJHAETCH. Taxkoe BeICKa-
3biBaHMe OygerT MO0 MCTHHHBIM, JHGO JokHBIM. Ero
HA3BIBAKT OoMpPpUUAHUeM BBICKA3BIBAHHA VU H 0603}!&-
AT U (YHTAETCA «HE U» HJIH «U C 4epToiis).
Hanpumep, ans BBICKASBIBAHMA U «4YHCJI0 T 4YET-
HOe», BHICKASLIBAHHE D MOMKHO C(DOPMYJIHPOBATH CIe-
AVIOINHM 00pasoM: «4ucJIO0 7 HeYeTHOe» MM «4HC-
Jo 7 He ABAAETCA YETHBIM». 3aMeTHM, YTO 3Jech
BBICKA3BIBAHHE U — JIOMHO, a4 BBICKA3LIBAHHE 5 —
HCTHHHO. U B IDYrUX caydasaX, ecjiM OJHO M3 BhICKa-
3BIBAHUIl U MM U MCTHHHO, TO Apyroe — JIOKHO.
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B Tabauue npuseAeHsl IPHMePL] BLICKAILIBARYNM v &
HX OTDHIOAKHH U, S3ANHCE KOTOPRIX HCIOJb3YET MATE-
MATUYECKYI0 CUMBOJIHKY.

v v
4 + 6 = 10 (ncruuHO) 4 + 6 # 10 (moxnc)
2 = 3 {(moxcEn) 2 £ 3 (uoTunED)
=10 e Z (verunno) —10 ¢ Z (xoxAo)
Z — ) (mcrungo) Z ¢ & (momna)
Z NN = N (acTnEac) ZN N =N (no:mno)

2. [peamoxennd ¢ NepeMeHELIMH

MaTeMATHKS YACTO HCIOAb3YET YTBEDIKOEHHH, sa-
BHCATHAEe or TepemedHoi. Hanopumep: 1) x> 0:
2} x e N, Quepnguo, 4To AAA OJHHX SHAMEHHH X B
ITHX NOpHMepaX CHOPMYJIHPOBAHHEIE YTBEDM(IEHUA
MCTHHHEI, A INd APYCUX JOMCHDL.

¥TBepKACHHAA NONOGHOTD DOJa HAIHIBAKT NPEGRONCE-
MUAMU ¢ NepeMenn0il X v obosraualor p (x), a B cay-
YA€ JABUCHMOCTH OT ABYX TEpeMeHHBIX X U ¥ Mpen-
JIOMEHNA 00bIuRC 0003HAYAKT P (X} ¥). Jaa xammoro
NPeATOMEHUS TPHHATO YKASLIBATL, HA KAKOM MHO-
EecTBe X OHO 38fde0. EciM Xe HOHATHO, 0 KEKOM
MHOMECTBe MIET pedb, TO ero OORIYHO He YVKAa3LIBA-
tor, Harnpuwmep, npeasoxenne p (x): 8x2 + bx — 2 =0
ARAACTCH YPaBHeHHEM, KOPeHE KOTOPOro Ipefinoja-
raeTcs HCKETL HA MHOMKECTBe HeHCTBUTEILHEIX YM-

cen {ero KOPHAMH ABJAKTCA X =%. x; = -2}, Ecan

6p TpeGOEANOCH, HATNPHMEP, HANTH TOJBKO MEXO0-
YHCJIEHHRI¢ KUPHM SO0 YDABHEHUH, TO sydaydd Obl-
na 681 cODMYIHDOBAHA CHeAVIOMNM o6paszom: 3x° +
+5x - 2=0, x ¢ Z (pcuciEcM DTOrO YPABICIHS AB-
JAeTcH x = -2).

Muoseerro X, HA KOTODOM SIAKAHO NPELIONKEHHE
P (x), moxno pasburbh Ha [BA DOAMHOMKECTBA: OOHO
COREPIEHT Te 3JeMeHTH X, AlA KOTOPHX Ipefaoxke-
HHE P (X) HCTHHHO (8I'c HABEIBAIOT MHOMECTREOM UC-
MUHHOCTIY), APyroe — OIS KOTODRIX P (X) JOKHO,
Ecnn neppoe Ha noAMHo:xecrs oboaEaunuTs A, TO BTO-
poe OygeT MHOMKECTBOM A. JICHO, 4UTO KaMpoe mHa
MHOMKECTE A M A, SBIAETCH JONQJHEHUEM LPYIOro
oo Muoxecrea X,
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Hanpumep, MHOMKECTBOM HCTHHHOCTH A HeDABEH-

ersg x% -1« 0 gsnaerca mmrepran (-1; 1), a Muo-

MECTBOM A FABIAETCH HONGJHEHHE 3TOCU HHTEPBA-

N4 A0 MHOJKECTEA BCeX JAeHCTBUTENBHEIX UHCEN:

(—oo; 17U [1; 100).

HABa mpenyoxceRua p {x) ¥ ¢ (x), 38A8HHLIe HA OAHOM

H TOM K€ MHOMCECTBE H HMEIONIHe DABHLIE MHOKACT-

BAa HMCTAHHOCTH, HASBIBAIOT DEEHOCUALHbIMU. Ha-

OpuMep. npesmoxeHus x¥2<€4 u | x|< 2, apnapo-

HINECH HEPABEHCTBAMY, PABHOCHJBHLI, Tak KAaK ¥

HHX MHEOMESCTBA HCTHEHOCTH DABHBI — 3TO OTPE3OK

[-2: 2].

Hpeanvscenue p (x) (onpeaeaéHHOE HA MHOKECTBE X))
HA3RIBAOT OMPUYGHLILM TIPEINOKEHUA p (X)
(onpepeéHHEOr0 Ha TOM Ee MHOMeCTB: X)),
ecaM OHO OOpAIlaeTcA B MCTHEHOE (JIORHOE)
BRICKA3LIBAHKE ANA TEX H TOABKO TeX SHAUE-
HWH X, A7 KOTOPEIX p (X} N10XKHO (MCTHHEO),

A Ecan A — MHOMECTBO HMCTHHHOCTH TPENNO-
xenna p {x), To A OyzeT MHO¥ECTBOM HCTHH-
HOocTH Opeptomennsa p (x). Ha pucyrxe 57 ¢

AUA=X ANA=0 OOMOLUBKS KPYToB Dilepsa MOKAZAHO COOTHO-

Puc. §7

LIEHENe MeX[y MeMeETaMH MHOMKECTE X, A
HA.

3. Cumronnr ofmmEoeTH
H CYIIeCTEOBAHMA

FEent 8 MATEMATHKE XOTHAT CKAZETE, UTO HeKOTODOE
opepaoisenne p (x) BepHO Ansa seex x € X, To saowd-
cwBaioT Tax: (Vx) p (x).

Buak obwrocmue ¥V — nepeBSpHYTaA TIOPBAS 3ariaB-
HeAa OyKBA apramiickoro c¢iaosa All (sce) saMengerT
CADBA «INA JIOGOTOs, ¢NA BCOX», «JAS KAKIOTO».
Eci xoryr cradars, iy upepioxenne p {(x) ncTus-
HO XoT# OBl ANS OIEOrC SHAYEHHSA X € X, TO 3AIHCH-
pator (Ix) p {x).

3nar cyujecmsosaHus ] — 3eDKAJBHO OTPAYKEHHASA
OepEAs ZATMABHAR OyKEa aurauiickoro crnoea Exists
(CYmecTByeT) — 3aMEHAET CJOBA  SCYI[ECTBYeT»,
«HEWJETCHS , «XOTA DBl ORMES.

Kaxaoe uz Brickasmearui (Vx) p (x) # (3x) p (v)
Moxer DBITh MU0 MCTHHHBIM, JUGO JOMHBIM.
Hanpumep:

1) ecam mpegnomernem p (x) ABAASTCA HEPABSHCTBO
| |20, To HCTHHEBIMH OYAYT KAK BLICK&3bIBAHHE
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(Yx) p (x), Tark ¥ BricKaskBaEWe (Ix) p (x); 2) ecan
npexnoxenueM p (r) sEisercs wepamencTRo xZ > 1,
1o (3x) p (x) — HCTMHHOe BHICKA3EIBAHHE, TAK KAK,
HAMPUMED, OPH X = 2 Opearc:xeHHe p (x} HCTHH-
mo: 223 1; euexasupanme sxe (Yx) p (x) acwo,
TaK KAk, Hanpumep, 1pH x = 0,5 npegro:keHHe p (X)
JIOWRCHD .

OTMBTPIM, UTO AJAA OGIPOBEPDHKEHHA BbICKASBIBAHHA
BuAa (Vx) p (x) agocraToOuHO UPHUBECTH KOMMPRPU-
Mep, T. €. DIPHMER HEBLINOMHEHHNSA BBICHAIBIBAHHA
P (x) xoTd O A8 oHOTO x € X,

4, IlpaMan ® 00pPATHRAA TE€OPEMBI

Maorue TeopeMsl B MATEMATHKE (DUPMYJHDYIOTCH IO
CARAVIOOIRH exeme: « [Insa mofioro ameMenra x & X wa
opesnomesun p (X) croeayeT nNpesiaoKenue g (xX)»
EJIN KODOTKOC:

Vx)p(x)=>gx) xe X, (1)

IAe 3HAK CHEJOBEHMA = JAMEHAET CAOBA <OTKYIA
CHAeOYETe, «TOTAD#, «CCHH..., TO...».
Yacro samuch (1) samMeHsI0oT Bojee KOPOTKOM:

B (x) = g (x). (2)

IIpennoxxenye p (x) B yTBepaaeHHH (1) HaswBaeTCs
VCIOBHEM TeOPeMLI, & NpPeAAoKeHKe ¢ (X) — saKmo-
YeHNeM TEeOPeMEI,

PaceMoThUM HRCKOXRKO TTPHMEQOR.

1) B reopeme IIudaropa ycanosue p {(x) MoxHO cop-
MYyJHPOBATE TAK: ¢X — OPAMOVIONBHBIA TPEVroJb-
HHK» ; sakarderne ¢ (x)! «B Tpeyroacanke x cyMMma
KBAZDATOB IBYX CTODOH paBHA KBAADATY TPETHEHN
CTODOHEI» .

Hemoawpsysi TepMuHONOIAI0 JIOTMKH, Teopemy I[lu-
¢aropa mMoxHO chOPMYJIHpPOBATE, HAOIpPHMED, TAK:
<BEeas HexoTopH TPpeyroJILERK OpAMOYTOALILIL, TO
CyMMa KBAADATOB ABYX €TI0 CTOPOH PaBHA KEBAJADATY
TReTBEH CTODOHBIY.

2) Tcopema «BuCcexTPHCE] TPEYTOABHHEKA Oepecera-
0TCd B OAHOIH TOUKe» ABRJASTCA KpaTroil (vaobacit
ANA 3ayqUBaHUA) GoOpMYIUpoBKCIT TeopeMmrl <«Eonu
hurypa X — TpeyrolbHMK, 10 OHMCCEKTPUCBL €ro yr-
JIOB IIEPECEKAIOTCS B OAHDE TOuKes. 3Iech YCIOBHEM
TOOPEME ABAACTCH Opexaokciuuce: «Purypa x —
TPEYrOJABHHUEK (M1060i TPEeYTOABEHK)», 4 BaKAKYEHA-
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eM ABNAeTCH NpeAokeHHe: «BHeCeKTDHCHI YIVIOB
DHIYDE X HePeCeKaloTed B ONHOM TOUESs.

3) B reopeme Buera «Ecum x; # X, — KOpPHH ypas-
HeHHS X°+px + ¢ =0, TO CUpPABEANMBR (DOPMYIIEL
X+ X5 = =P, X+ Xy = ¢» YCJAOBHEM ABJAETCHA TPeA-
JOMKEHHE «X, H X; — KOPHM KBAAPATHQrO YpaBHEHUA
22 4 pr + g = 0, BaRIIOYEHHE TEOPENBE eCTE TPeLI0-
MEHME €X| + Xy =P, X; * Xg=g».

Teopemul p {x) = ¢ (x) ¥ ¢ (x) = p (x) HasLBAKTCA
e3aumno odpammusiny meopemamu. Huoraa onuy B3
3THX TeopeM HAaShIBAIOT MpAMoil, a Apyryw — ofpar-
Hol. HeHo, uTo nwBYI0 H3 ABYX BIAMMHO oBpATHRIX
TeOpeM MOMKHC NPUHSATE 34 TPAMYEC.

W3 onpeaenedns B3auUMHO ODDATHHX TeopeM Cleay-
€F, TITC ecNMM B GOPMYJAEDOBKE HPAMOH TeopeMbl
TOMeHATh MeCTAMH YCJIOBHE H 3aKNOYeHUe, TO IO-
gyurtea GopMynmuporks ofipataoil Teopemur. Ha-
nprMep:

1) reopemy, obparayvio Teopeme [Iudaropa, MOMKHO
ciopMynHpoBaTs Tak! «Ecan cyMMa KBRIpATOR ARYX
CTODOH TPeYroJABHMKA DEBHE KBAIDATY TpeTheil cTo-
POHLI, TG ATOT TPEYTOILHHK NMDAMOYTOIRHEIR»:

2) ¢ Teopeme BueTa, noMeHAB MeCTaMH YCJAOBHE M
GHAKJKYEHEE, UMEEM YCJIOBHE X, + Xy = =P, XyXy=
= g» 1 BARJIOTEHHE <X; H X, KODPHH KBAIPATHOTO
YPaBBEEHEHA X° + pX + g = 0».

TpaiHOMOEHD Teopema, ofipaTaas Teopeme Buera,
QGopMyInpyerca Tak: «Ecan umena xp, x5 p U g
TAKOBBI, YTO X, + X, = D U X Xy =, TOMHCHAA X; H Xy
ABASITCH KOPHAMH YPABHOHMA x2 + px + ¢ = Os.
BayHC 3HATE, YTO CPeAHd Oap E3aMMHO oGpATHEIX Teo-
peM ofie MOTYT OhIThE BEDHRIME (K&K, HANDHMED, AAH
Teoped Buera u Iludaropa); o6e Moryr GHTH Hebep-
HHIMH; OJHA H3 HHX MoyeT 0ObITh BepHOR, a Apy-
rad — HeBepHoil.

Hanpumep:

1) Teopems npsamas «FEenw HaTypanhHoR YRCEQ
okanuuBaerca uudpoit , To oHO geamrca na 10» u
efl 0bpaTHea «KcIH HATYPAALHOE YHCIO Je HTCH HA
10, To omo oxauuueaeres nudpoit 0» pepur (HoTHH-
HE) Lbe;

2) HeBepHLIMM ABAATCA H NDIMas TeopeMa <Ecam
MHOTOYrOJALEHI X — TPCYFOALHHK, TO CYMMa ero yr-
108 pasHa 360°» u et ofpaTHAs «Ecau cymMMa yrJIoR
MHEOMOYCONLEUKA X paBHa 360°, To 80T MEGTOYTOIS-
HUK — TPEYIOJbHHK?;
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Puc. 58

3) Teopema <duarouany awboro pomoa B3a-
HMHO ODepNeHIUKYAAPHEI» BepHa; obparuaa
sKe eit reopeMe «EcaH JHATOHATH YeTHIPEX-
YrONBHEKA BIAMMHO TIEDITeHTHHYIAPHEL, TO
ITOT YeTHPEXYrOJBHUK ABAAETCA POMOCM»
HeBepHA, TAK KAK MOMHO IIPHBECTH OpHMeD
YerHpEXYroJbHEKA ¢ BBANMHEC ICPIOHAMKY-
JAPHEIMHA [JHATOHANAMH, He ABIAKIIET0CH
pombBom (pue. H8).

a%. HeoGxogumnie K JFOCTATOYHEbIE
YCAOBHA

Beau Teopema p (x) = g (x) Bepua, To eé ycaosue
P (x) HazmiRaloT dncmamoiHblM YeADEUEeM KRS 38
KAoYeHus ¢ {x), & saxAOYeHNe ¢ (x) HAIBIBAIOT He-
obxodumply ycrosuem Ana p {x).

Hanpumep, Teopema <«uaromanu pomba BIauMHEO
NEPUEHIHKYNAPHEL» BEPHE, SHAYUT, €€ yeiosue p (x)
«YeTHIpEXYrONIRHUK X — poMO» ABIRETCA TOCTATOU-
HBEIM YCHOBHMEM ANAA saxaioveHuA ¢ (x) «Juaronma-
JH YeTHDEXYroNbHMKA X BI3AKMHO NeDIeHAUKYIAD-
HEl», Taxmm obpasoM, AAA Toro wrofnl JHATOHANH
YeTBIPEXYTCABHHKA OB1IH NEePIeHANKVAAPHELL, JOCTA-
TOYHO, YTOGE! 3TOT YETHIDEXVTOARHUK OmN poMBOM.
Saxnrouenne aroil TeopeMu ¢ (x) ABIserca Heobxo-
JUMLIM OnNd YelIOBHA 5TOR Teopemsl p (x). Momuo
CHAZATE, YTO, AJA TOTO YTO0H YeTHPENYIroAbHME
On pomOuM, HeoOXogumMu, 9TO0B €rU JUATOHANIH
OBLIH NepOeHOHEVIADHBL.

Ecnn mepma He ToABKO TeopeMa p (x) = ¢ (x), HO H
eif obpaTHad ¢ (x) = p (x), To p (x) ARAAETCA Heolxo-
Sumeimn u JocmamouHbim yeaocauem pus ¢ (x), a q (1)
ABIAETCH HeOOXOAMMBIM ¥ JQCTATOYHLIM VCJIOBHEM
ana p {x).

Hanpumep, BEpHEIMY ABAATCA Kak Teopema ITuda-
TOpa, TAK W i obpaTHaA, ODO3TOMY COOPMYNIHDOBATE
88 MOMKHO Tak! « 18 Toro urobur TpeyroneERK OLIT
NPAMOYTOAbHBIM, HEODXOANMO ¥ AOCTATOYHO, 4TCOBI
CYMMd KBaJPaTOB JBYX £I0 CTODOH GELIA DABHA KBAJ-
parTy TpeTEeis,

daMeTHM, 4TO CJOBA ¢Heo0XOLHMO H AOCTATOYHO» B
JDOPMYJIHPOBEAX TEOTEM UYACTD BAMEHAWT CJAORAMK
<TOTEA M TOJABKO TOTZa», «B TGM K TOJABKG B TOM CHY-
4aes, «TE€ M TOJIBKO Tes.
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6% IIpoTMBONOIOAERBIE TeOpeMBbI

TeopenH p (x}) = g (x) 8 p (X} = ¢ () HAZEIBLOTCH
83AUMHG NPOMUCOTLORONHOIMU.

Hanpumep, gna rteopemmt «Cymma (BEYTPERNEX)
¥IA0B TPEYTONLHUKA DapHA 180°» TIPOTHBOTOJIOMK-
Holt Gyzer TeopeMa, B KOTOpPOL BMeECTO VCJIORHSA H 34-
KJAYeHHA OyayT cpOpMyANPOBAHLL X OTPUITAHMAS
¢¥ MHOMOYTOABHHAKA, He ABAAKIIETOCA TDEYTOALHH-
KoM, cymMMa {BEYTPeHHHMX) YINoB oTandHa 0T 180%,
O0€e 9TH TeOpeMEl BEpHE,

Brinaror cxyway, KOroa 0SHA K3 B2AUMHO TPOTHEOIO-
JOMEBIX TEOpeM BepHAa, a Apyraa Her. Hanpumeps,
NIA TeopeMsl ¢ HEPNEHAMKYJAPHOCTH AMArQHAJEH
pomGa DpOTERONGAOMHAA ¢ TeOpeMa He BepHA,
Ecnx teopeMa ¢ (X} = p (x) obpaTHAA INA TEOPEME
p(x) = g (x), To Teopema ¢ (x) = p (¥) HasHBAETCH
nPomMuUsonoRONCHOL 9GpamMHOL,

Mo:xHO TOKa3aTH, ITO Oapbl TeopeN: 1) p (x) = g (x)
i g (x¥) = p (x) (UPAMAA H TPOTHBODOIOMKHAA oBpAT-
Ho#); 2) ¢ (x) =>p(x} n p(x)= ¢ (x) (oOpaTHas u
MPOTHBOMONOKEAA) — BCelA OAHOBPEMEHHO HOTHH-
Hbl MM JOAHEL

Hanpuwep:

— npamas TeopeMa «BuccexTpHcH BEYTpeOHER YI-
JIOB TPeYTOJALHNKSE I€PeCeKAlOTCH B GOHON TOYKe» HC-
THHHA;

-— opbpantiaa efl Teopema «Ecau GAMCCceKTpHCh] BHYT-
peHHHX VYIVIOB MEOMOYIOJIBHMKA HEPECEKANTCH B
OARON TOYKC, TO OTOT MEOMOYIOJALIMK ABISISTCA TPC-
YIOJABHHKOM» JIOYKHA (HANDHMep, ¥ poMba, ABJIAO-
HIeToes  UeTHIPEXYTOILHUKOM, 6BHCCeKTpUeL! BHYT-
PeHHUX YIMIOB DEPECEKAIOTCH B OFHON TodKe);

— RPOrUBONOAONHAR TeopeMa «EcaM MHOrOYroab-
HHE He ABAAECTCH TPEYTrOJNLHHEOM, TC GHCCEKTPHCE!
er¢ BHYTPEHHNX YIAOB HE DOEPeCEKAOTCA B OAHOH
ToOUdKes» JKHA (KOETPIpUMep — poMG);

— TeopeMa, NPOMUSCNOACHKHAR obpamuoit «Becau
OHCCeKTPHUCH BHYTPEHHKX YIJ0B MHOTOYIOJBHEKA He
MEPeCeKAIOTeH B DAHOHE TOUKES, TO 3TOT MHOTOYIOAb-
HHEK He ABIAETCH TPEYTOJBHHKOM», MCTHHEA,
Hepenro aoxa3aTeabCTEO TPAMOI TeOpeMEE OBIBEET 38-
TPYZHUTEALHO (B 2TOM ydalmueca yOeAuIuch B Kypce
niapumerpud). Torga npuberaioT K JOKASATENBCTBY
MemodoM Om RPONMUEHO20, KOTOPOE 3AKNIOUACTCH E
AOUKA3IATELCTBE BMECTO OIpAMOil TeopeMel o (xX) = ¢ (x)
TeOpeMbl, MPOTHBONOIGEHOH ofpaTHolt ¢ (X) = P (x).
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YopaxBEeHUA

ChopMyIHDOBATE BHICKESHIBAHHE U, €CJIH HIBECTHO BHICKA3EI-
BAHHE U1

L7=T;

2) 45 = 3;

3) nfoe HATYPAABEOE YHCAC ABJIAETCH IeNbiM THCI0OM;

4) y 3eNid TONBKO OfUH ECTECTREHHED COYTHHAK.

HaiTH MHOMXeCTEO HCTHUHHOCTH IPeioKeHHA:

1) n — marypamsunit gJenurens uncra 42;

2) k — HETYpAABHOE IHCIO, KPATHOE YHCAY $, HO MeHbIIEE,

gen 30;

3) bexcl, xeZ: 4) {x2—2x+1$0,
x>0

HaitTn MEOMECTEC ECTMHECCTH IJIS IPeAJIONeHHA D (X), 6CJIH
A4HO TIpeANcKeHHe p (X):

1) 4sx<€2; 2) x € (—co; 2) U (3; 4o0);

8) x2-8x+4=0; 4) x*+9<0,

Adng xaxgoro U3 Opeanoxeanit p (x):

1) Jx=6; 2) |x|>-3: 3) x*+8=0; 4) x2-T>0
OODEAENATEH, HCTHHALIM HJAH JIOMKHEIM ABJIAETCA BHICHAILIBA-
Hue (Vx) p (x); (3x) p (x).

OunpegenuTh, HCTHHERIM HJH JOXKHKM ABAAETCA BHICKAILIBA-
HUE

(Vx) p (x); (3x) p (2} Ana KaxAOTO M3 mpemmoxkenadt p (x):

1} TpeyroXEHHEK X — paBHOOCAPEHHELLN;

2) mapannerorpaMM X SBISETCS KBAZDATOM;

3} BOHCcaHHbIA yron x pEBeH LOJOBHHE JYTH, HA KOTOPYIO OH
OIHDAETCH;

4) cyMMa BHYTPEHAHX YIAOE BHIOYKAOTO YeTHIDEXYTOILHHESR
paBHa 360°.

BhigesnTs yeioBHE F 38KINYEHHE TROPEMEl; CPOPMYAHDOBATE
TeopeMy, 06paATHYI0 JamHOl:

1) ecau cymma oudp uHCHA ASTNTCA Ha 3, TO M CAMC SHCIQ Ae-
INTCE HA 3;

2) rawmpuiit wreH apHdMerHuecKol nporpeccur (HauMHAS €O
BTOPOTO) PABEH IOJYCYMME CUGEAHNE C HUM LISHOB,

ChopmyaHpoBaTt TCcopeMy, o6paTEYIO Teopene!

1) cyMMa OPOTHBOOOMOMKHEX YIUIOB YeTHIPEXYrOJIbHEHKA, BIIH-
CAHHOTO B OXDYXHOOTH, pasHA 1809

2) ecnu ABe NapaniedbEbiE OpAMBE DepecedeHhl Cexyies, To
0bpasoBABIINECH HAKDECT JesKAIIHE VIVILI PASHEL

3) okxomo mioforo HPAMOYTOALEEKA MOMIO ONHCATH OKDYI-
HOCTE;
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4) nuaroHanb NapajjieJlorpaMMa AeJHT ero Ha JBa PaBHBIX
TPeyIroJbLHHKA.

YeTaHOBUTEL, HMCTHHHON WM JIOKHOW fABJISETCA KajKaas U3
9THX TeopeM.

ITpuBecTH KOHTPUPHUMED, ONPOBEPraloUIUil yTBepKISHHE:

1) B 11060#1 YeTHIPEXYTOJBEHUK MOMKHO BIHMCATH OKPYMKHOCTH;
2) nnsa noboro TpPeyroJlbHHKA CYMMa KBAJAPATOB JBYX €ro CTO-
POH paBHa KBaJpaTy TpeThell CTOPOHHI;

3) cymmMa uHces ¢ PA3HBIMH 3HAKAMH €CTh UHCJIO OTPHIlATe ] b-
HOe;

4) B paBHOOEIPEeHHOM TPEYTOJBHHKE OJWH YI0OJ TYIOH.

JlokasaTe MM ONPOBEPIHYTH BHEICKA3BIBAHME:

1) cymMma ABYX IIOCJIEJOBATENBLHBIX HATYPAJBHBIX YHCE] €CTh
YHCIO YETHOE;

2) cyMmmMa TpEX Iocjef0oBaTeIbHbBIX HATYPAaJbHBIX YHCe] AeJIHT-
cA Ha 3.

3aMeHUTh MHOTOTOYHE CJOBAMH «HEO0XOAUMO», «JOCTATOYHO»
WM ¢«HeoOX0AMMO H JOCTATOYHO» TAKMM 00paszom, 4ToOBI mO-
JYyHeHHOe yTBepAigenue OBbIJIO HCTHHHBIM:

1) ans Toro 4ToOBl CYMMA ABYX HATYPAJBHEIX YHMCeN NEJHJAch
Ha 2, ..., 4T00bI YHcaa OBLIM 4ETHBIMH;

2) pnsa Toro uTobbl YHCIO genuyaock Ha 9, ..., 4TOOEI cyMMa ero
uudp genmnacy Ha 9;

3) mua roro yrofbl 4Meaa X, U X, ObLIM KODHAMH ypaBHEHHA
x2+px+q=0, .., 9T0bHl XX, = q.

YpasgeHHe OKpPYHRHOCTH

. a S M frssas Hreans Jooons Beronn EEEEE frenns fonius Rrasas fessnn Bees

1. Paccrosiume MeKay ABYMS TOYKAMM

IlycTs HA KOOPAWHATHON IJIOCKOCTH 3a/laHbl JIBe TOY-
Ku A (x; y,) 1 B (x,; y,) ¥ x; # Xy, Y; # Y. Halizem
paccrosnue Mexiay ToukamMu A u B (1. e. Haiigém
ANuHY orpeska AB).

Ilposeném uepesd Touku A u B npamble, nepreH-
AUKYJsApHbIe ocaM abemuce u opaunar. Toukm mepe-

178



Y

CeUeHEA 9THX IIPAMEX C OCAMNI

Al(xy; 3h) ofioanaunM A, (x,; 0), B, (x,; 0)

A0 1)

u Az (05 yq)y By (0; yy) cooTBeTCT-
\ merso (puc. 59). Toura € npu
. JAHEOM PRCHOJCMOHMH TOTex 4

- Blxa; ya) 1 B — TouKA NepeceueHdd HpH-

By(D; ya)

C vMux AA, u BBE,.
s~  Torma BC=BA=|x,—x, |, a

o

Puc. 59

3amnua 1

Sagaua 2

A3 0) | By(xp; 0) AC = ABy=|y, -y, | Tpume-
maa Teopemy Ilndaropa k npamMo-
YrOJALROMY TPEYTOALHHKY ABC,
TONYUHM

AR’ = {xp - x‘l)z + Yy - 9'1)21 (1)
AB=(x, — %) +(yy —y1)% . (1)

Dopryna (1') pacemosnur mexcly DByMR moitrkamu
BRIEEACHA H3 NPEIIICADMEHAA, ITO £ ¥+ Xz H I #*= Us-
Unnexo OHA BEpHE M B CAy4Ae, KOrAA COpPABERIHBO
xoTA 6Bl OFHO W3 PABEHCTB X, = X,, I, = }f,. Haopu-
MEP, ECAHM X; =X, A [y * Yy, T0 AB =| y, — y, |. Sror
e Pe3yNLTAT XaeT H topmyaa (1°):

AB=J02 4y, —y)? |y, -1 |-

Haiitu paccroanne wesmay Touramyu A (-2; 3) x
B (-5; -1).

» Ilo ycmoeuw x,=-2, y, =8, x3=-b, yy=-1. Co-
raacno dGopmayne (1°) numeen

AB= (-2 + (g, —y)? =
= J(5=(-2))? +(-1-3)2 =0+ 16 =5.

AB=05.

Ha ocH oppuasT HafiTn TOYKY M, pAaBECYIANEHHYIO
ot Touex N (4; -3) u K (-1; 0).

P Afcoucca Toukl M paEHA HyJo. OG03HAUEM eé op-
JAHHATY Uepal Yo 3}185{, qTO PaceTORHHEA OF TO9KH
M (0; yg) mo Tovexk N 7 X papHEI, HA OCHOBaHMN HoD-
MyJXE (1) BANIAIIEM YPABHeHHe

(0 -4 + (o~ 3 = {0+ 1¥ + (g, - 0)%,
16 + y2 + 6y, + 9 =1 + 3,2,
Oyo =24, yp=—-4.

M (0; —4).
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2. YpaBHeHHe OKPYRHOCTH

Ypasenenue guzypbi Ha KOOPAHMHATHOHN ILIOCKOCTH —
3TO ypaBHeHHe ¢ ABYMS Heu3BeCTHBIMH X ¥ y. 'oBo-
paAT, 4To ¢urypa @ sagaHa B IPAMOYIOJBHON cUcTeMe
KOOPAWHAT JaHHBIM ypaBHeHHeM, ecaH Gurype © npu-
HaAJeX AT Te U TOJbKO Te TOYKH ILIOCKOCTH, KOODPAH-
HATbl KOTOPHIX VAOBJIETBOPAIOT 9TOMY VPABHEHHIO.
WUasiMu cnoBamu, ¢urypa @ sagaHa KOHKPETHBEIM
VPABHEHHEM, KOTJa BEIMOJHAKITCH JBA YCIOBHA:

1) ecnu Tourka A (x; y) npuHamiexur durype &, to
€€ KOODAMHATHI YAOBJETBOPAIOT JaHHOMY YPaBHEHHUIO;
2) ecnm umMcna X U Y YOOBJIETBOPAIOT JAHHOMY ypaB-
HeHHI0, TO TouKka A (x; y) npuHajgaexuT purype P.
Bropoe npepnoxenre MOAKHO BbIPDA3UTEL MHAYE: KOOD-
AMHATHE J1060# Touku A (x; y), He NpuHaAIexRame
durype @, He yAOBIETBOPAIOT JAHHOMY YDaBHEHHIO.
3amMeuanue. ChopmynupoBaHHble NIpeNIOKEeHHA
1) 1 2) BrIpakaT HeoOXOAMMOe B JOCTATOUYHOE YCJIIO-
BHe TOro, 94TO HeKoTopas durypa & sagaérca onpeje-
JIEHHBIM ypaBHEeHHeM.

Teopema. YpasHeHHe

(x-m)+(@y-n)=r* (2)

ABJIAETCA YPaBHEHMEM OKDPYKHOCTH € [EHTDPOM B
Touke M (m; n) paguyca r.

v 1) Ecam Touka A (x; y) npuHaJJIeKHUT paccMaTpUBae-

Mol oKpy»x»HOocTH (pHc. 60), To paccTosHHe OT Heé N0
1eHTpa okpyxHocTu M (m; n) paso r, . e. AM =r.
Cornacuo dopmyse (1) moskHo sanmcath (x —m)® +
+ (y — n)? = r?, uro cosnagaer ¢ ypasHeruem (2).

2) Ecau xoopamHaThl TO4YkKH A (X; y) yAOBJIeTBOpA-
0T ypaBHeHHMIO (2), TO sTa TOYKA NPHHALJIEHKHUT
OKPY?KHOCTH, TAK KaK PacCcTOsiHME OT Heé J0 IeHTpa

OKpysHOCTH M paBHO r.

. _A(x;y) 3amerum, uTO ecaM Touka A (x; y) He

NPUHAJJIEKUT OKDPY:KHOCTH, TO AM #r
M eé KOODAHHATHI HE YAOBJIETBOPAIOT

M(m;n) ypaBHeHHIO (2).

Taxum obpasom, ypasHeHue (2) aBaser-
¢l ypaBHeHHEeM OKDPY7KHOCTH.
Eciu neHTpOM OKDPY:KHOCTH ABJIAETCA Ha-

Puc. 60

£ |

YaJI0 KOODAMHAT, TO €€ ypaBHeHHe MMeeT
BU]
x4+ yt=ri (3)
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damava 3 SanHCaTb YPABHEHHE OKPYMHHOCTH ¢ OeHTPOM B TO4-

®e M (—2: 5) u paguycom r=3.

& A6Gcuucca TodrM M paeHa m =-2, a eé opauHara
n = 4. NMpumeasas dopmyny (2), sanuineM ypaBHeHHe
oxpymaoctH (x — (-2))2 + (y - 3)2 = 8%,

Orser (x+ 2%+ (y-52=9. <

3axama 4 BanucaTe YPABEEHUE OKPYXXHOCTH ¢ LEHTDOM B TOU-

Ke M (6; 1), mpoxoxamei uepea Touxy A (3; —4).

% Tlo dopuyne (1) paccTOAHMN MEMIY ARYMA TOUYKAME
umeem 12 = AM? = (3 - 8P +(—4 - 1)*=9 + 25 = 34.
Cornacao bopmyne (2) ypasHeHHe OKPYKHOCTH HME-
er sux (x — 312 + (y + 4)* = 34,

OtpeT (x-32+@w+4¥=34. <

Bamaua 5 Onpeaenure Bng (HArypH, 34JaHHOH YpABHeHReM

ry?-6x+4y+5=0.
¥ TlpecfpasyveM 3afaHHOE YpapHeHHe k BUAY (2):
(xX2-6x+9) -9+ +ap-4)—-4+5=0,
otkyna (x — 32 + (y + 2)2=8.

Ormer Oxpysunoets ¢ nenrpeM B rouxe M (3; —2) u paguy-

447
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coM r=J§=2J§. <]

¥apamHeHHa
HaiiTH paccTOAHHS MeXAY TOYKAMH A M B, eClH:
1) A(Q; -2), B (4; 0); 2) A(-4;0), B(0: 2}
3) A(-1;-3), B (1; 2); 4) A (3 1), B(-2; -1);
6) A (4; -5), B (-3; 2); 6) A (-3; 6), B{3; -2).

Saoncath ypaBHEHME OKPYRHOCTH ¢ IMEHTPOM B Hadajle KOOp-
OHUHAT ¥ DAOHYCOM &, ecJIi:

1) r=86; 2) r="1.

BuiaceeTh, Kaxkne #3 Touek A (-3; 4), B (5; -1), C (-2; -3),
D {7; 6), E (0; -5}, F(11; -2) npunanne:xat OKPY:KHOCTH, 38-
faHEOM ypaBHeHmeM:

1) 22+ 2 =25 2) (x- 1)+ (y+ 2)°=100.

3amncaTh YPABHEEHE OKPYMHOCTH ¢ IEHTPOM B Touke M M pa-
INYCOM F, €CIIU:

1)y M (0; -2), r=3; 2y M(-38; 0, r=2;
3) M (-1; 3), r=1,5; 4) M (-2; 4), r=0,5;
5) M (=2; -1, r=1§; 6) M (-3; -2), r=1%.

He oXpYHHOCTH, 3aJaHHOH ypaBHeHMeM (x +4)2 + (y - 5)° =
= 36, galiTH TOUKH!:

1) c alcmuccoit, paBHO#H —4; 2) c OPANHEATOH, PABHOH 5.
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453

454

455

456

457

Hanst Toukn A (x; y,) 1 B (x,; y,), u oyers C (x; y) — cepe-

nuHa orpeska AB. Jlokasath, uTo x = 1 ;xz ,y=4 42-y2 .
Haiitu xoopaueaTel Touku C — cepejusbl oTpeaka AB, ecau:
1) A (2; -5), B (2; -3); 2) A(0;4), B(-3;1);

3) A (2,5; 6), B (-1,5; 5); 4) A (-8,5; 2), B (0,5; =T7).

Ha ocu oppuuat HaiitTu Touky K, paBHOYAANEHHYIO OT ToYek M
1 N, ecan:

1) M (2; 3), N (-3; 1);

2) M (1; -2), N (3; 2).

Ha ocu abcnmce Ha#TH TOuKy P, paBHOYJaI8HHYIO OT Touex M
u N, ecan:

1) M (-4; -1), N (-2; 3);

2) M (2; -1), N (-3; -5).

3anucarh ypaBHeHHe OKDPYXKHOCTH C HEHTpoM B Touke C, mpo-
XojfAied yepes Touky D, ecau:

1) C(-5; 2), D(1; -1); 2) C(2;-3), D (-1; 1);

3) C(3; 0), D (-3; -3); 4) C(-4; -4), D (0; 2).
BanucaTh ypaBHEHHEe OKDYXKHOCTH ¢ Juamerpom AB, ecsu:

1) A (-4; 0), B (2; -6); 2) A(-6; 1), B(0; 3).
Onpegenurts Bua QUrypsl, 3aaHHON YpaBHeHHEM:

1) 22+ y? +10x - 6y + 18 = 0;

2) x> +y>-8x-12y - 12 =0;

3) x(x-2)+y(y-4)=0;

4) x(x-6)+y(y+2)=0.

: YpaBHeHHe NPAMON

B VII kiacce npy penieHMM CHCTEM JMHEHHBIX VPAaB-
HEHHIl Ha OCHOBe HATIJIAAHEIX IIPeACTABJIEHUI MBI HO-
Jaranau, 4To rpauKoM ypasHeHus ax + by = ¢ (rpe x
M y — HeM3BecTHHIE, a, b W ¢ — 3ajlaHHBIe YHCJA,
npu4yém a 1 b ofHOBpEMEeHHO He PAaBHBLI HYJIIO) ABJISA-
erca npamas. OQHAKO cTPOro 3ToT (DaKT He JAOKA3LI-
Basics. Temepsb y HaC eCTh BOBMOYKHOCTh JOKA3aTh 9TO
YTBepxKAeHHe,
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TeopeMma. ¥YpasEeHUe

ax +by—e, (1)

rie a, b 1 ¢ — 3aAAHHEIe YHCHAA, IpHIeM a? + b2 # 0,
ARIASTCA YDEBHEHIIEM npﬂmoﬁ.

Aq{xy: 1) @ IIyers M — OPON3BOJLHAA NPAMAHA KO-

Aglxz; Y2)

Puc. 61

3apaua 1

opguearsoil niuockocTH. OTMETHM Ha
NJOCKOCTH TaKHe TOYKH A, (x; ) ®
4, (x,, Y3), UTO OpaAMAas M ABIHETCH
CepEeANHHEBIM NEePHEeHIHKYIADOM K OT-
pesry A, A, (puc. 61).

1) Eenu Toura M (x; y) JeHT Ha
npamoit m, 0 AM =AM, A M =
= A,M?, a 3HAYUT, KOODAHHATH TOUKH
M yROBIETBORHIOT YPABHEHHE}

-2 +{y-p)-

=(x = %) + (¥ — ) 2)
IMocae BoSBENEHMA B KBAAPAT BHIDAEEHHH B ¢KOOKAX
¥ [PHBEAeHHA NOAO0OHRIX YJEHOR YpasHeEne (2)
MOXMHO BAMHCATE B BHAC

ax + by=c¢,
rme@=2(x;— . b=2(, -yl ¢ =¥+ 13 — x5 - 2,
Hrax, ypasHeune nioGoll mpaAMoll MOMHO BAMMCATE B
Bufe (1), rae o xpafiueit mepe ONHO U3 wUCen @, b He
PABHO HYJIO.
2) Evau KOOpAMHATBL TUMKH M ya0BIETBUOPHIOT
VpaBHeHH (2), A ¢JlefoBaTeNbHO, M YpaBHeHH:O (1).
to A M = A,M. Bro sHawRT, 4TO TOUKA M JTeHHT Ha
CepefHHHOM NepreHIUKVIADE K OTPE3KY A A, T. &.
e ua upamoil m. Tarwm ofpasoM, MoMxHO
YTBEPKAATD, Y10 ypasHeHHe (1)} ABIAeTcA ypabHe-
HEEM OpAMOH.
3anHeaTh ypaRAeHde TIPAMON, UPOXOASOISH Uepe:
rourm C (1; -2y v D (-1; 1). '
¥paeuenue npaMoil CD sanmmreMm B BHJe ax + by =c.
IIopcrapana xoopauuarel rouer C u D B a10 ypasue-
Hue, noaydaem & - 1+b-(-2)=¢, a-(-1)+b:1=
=, OTKYAA
a-2b=c,a+b=c

H3 sTx ypasHeHHH BRIDAZEM 4 H b Uepes ¢, mony-
uuM a2 =-3¢, bh=-2¢. TloACTARME T BRIDAKEHHS
BMECTO ¢ ¥ b B ypasHeHNe [IPAMOH, OOAYIHM

—3cx — ey =e. {3)
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¥

3amerunM, yTo ¢ # 0, TAaK KAk B IPOTHBEOM CAyYae
{(r.e.npuc=0ua=0,ub=0, T e He GyAeT BLI-
OoJIHeHO ycaosue Teopembt a2 + b2 # 0. TMusromy,
paznenns obe yacTu yparseHusa (3) mHa ¢ # 0, moxay-
UMM HeKOMOE ypabmenue npamoit —3x - 2y = 1.
-3x-2y=1.

Ecau B vpasHewwmy npaMoit ax + by =c¢ xosddu-
ouert b % 0, TO ypapHenHe MOMHO 3AIHCATE B BHAC

a [
y=——x+--UIU B H =]
y B P L 8ix
y=hx+1, {4)
rre k=-2% =%,
A b’ b
BoasMmén Ha npamcii (He coBIAJaICIER ¢ OCLIO OpAN-
HaT) nBe ToukmM A, (x; y,) 1 A, {xy ¥), Takue,
YUTO Xy > xy. KOODEMEATEI 3THX TOYeK YAOBAETBODA-
10T YpaBHeHMIO (4), T. €. ¥, =kRx; +1 uw yo=kx, + L
Briunras OIO9ABREHQ H3 BTOROTC PABEHCOTRA HEepBOe,
MONYIHEM iy — Y, = R (x5 — 2,), OTRYRE R = RO
Xy —x)
Ecau y, =y,, T0 IpaMaA NapadleasHa ocH abcuuce
HIH COBNAZaeT ¢ Helt u B =10.
Y —
xz - xl
Ug —h =—-(y1—y2}=
Xz —x Xz~ X

Ecnm y, >y, (puc. 82, a), 1o k= =tiga>0.

Ecawm y, < y, (puc. 62, 0), To k=

=—tga <0.

OueBHIHO, YTO OT YIIA MeXJAY OpAMOH M ochlo afbc-
THCC IARUCHT AHAUYSHUS Kﬂsd]f}'lﬂullel‘-l'l"ﬂ k, HA3IRIBAE-
MOTO YeA086M KO3@Hulyiermorm npaMolt, ypapHeHHe
HOTOPOR 3a0HCAHO B BHZe (4).

¥

Aglxe; ya) -

b2

/..--"J T |
o - s A‘il(xl’yl)

¥

Ay(xys 1) a7, Azl2e y2)

o

Pue, 62

1

Xy

&)
=

X1 Xa e

e wy¥

a} 6)
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Ilyers AaAE ypaBHeHHMA ABVX OPHAMEX y=R.x+ 1,
Yy =kyx +1,. Hecaoxno ybeiuTrnes B TOM, UTO!
1) opu k, = ky v I} = I; npambe copnajenT; 2) opu
k, # ky npaMele mepecexKaloTed (MMeET cHHY ofuIyio
TOUKY); 8) npu ky = k; n {; # [; npaMuie Oopaiieian-
HE (He HMelT ObIIHX TOYeK).

3anaue 2 YeTaHOBATE BSA&XMMEOE DACHOMOEKEHHME TIDAMBIX

x+3y=2u8x-—y=-3.
P Ilepboe H3 JASHHBIX YDABHEHHH BSaANTWIIEM 3 BHje

y=—%x+§, aropoe — B BAfe ¥ = 2x + 3. Yraosme

KOad@HAIMERTH mepBoi H BTOpOH NMPAMEIX COOTEET-
CTBEHHO DABHER §y = -—% u ky = 2. Tax nax & # &y, T0

[IPpAMEE IIEpeCeKalOTCH,

Orser IIpamste nepecexarpored. <)
¥npamEeHHNA
459 Sanucarh ypaBHeuHe NpaMOR, IpoxonAmeil yepes BAYANO KO-

482

OpANHAT K TOUKy M, ecau:

1) M(2;38); 2) M(4;2; 8) M(-6;1); 4) M (2; -5).
Bannpcare ypasucoHe npAaMoll, Dpoxoaamel uepes ToYRH A B
B, ecau:

1y A(0: 2), B(1; -1); 2) A(2;0), B{(-1;-1);

3) A (-5; 6), B (4; -5); 4} A(8; 1), B(-2; -T).
AanHecaTr YpaBHEHWSA NDAMLIX, TMADANIEILHEIX OCAM KOODAH-
HAT ¥ IPOXOAALIHX YEPEs TOUKY:

1) M (-5:6) 2) N (4 -7

Hadttu yriosoli xoodduupenr % npsamMoil, SAIAHHON ypaBHe-
HHEM!

1) Tx-y=38; 2) dx—y=5; 3) Bx+2y=1; 4) 5x+ 2y =2,
(¥YcTHO.) YCTAHOBUWTH BIAMMHOE DACHONOGMHEENE IPAMBIX, 34-
JAHHEIX YDABHOHHAMIL

N y=3x-Tuy=7Tx-3; 2l y=bx+4nmy=2x-6;
3 y=-2x+3ny=-2x-5; 4) y=—x+B8u y=8— x;
S y=-bx+1uny=1-5x; B) y=6x-1uy=06x+38.

VeTAHOEATE BIAWMEHOES PACIONOREHWEe TDAMRX, 3I3AJAHHBIX
YPABHCHHAMM:

1) dx -3y =2 n Bz - By = 5;

2) 3x-2y=Tubr-4y=19;

3) 2x+by=10n8x—4dy=8;

4) dx+8y=6wu 5x - 6y=12;

5) 6x —4y=10u 3x - By = 5;

§) 3x -2y =-Tur -6x + 4y = 14.
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467

468

469

470

Haiitu KoopAMHATHI TOUKM IepeceYeHUs INPAMBIX, 3aJaHHBIX
VPaBHEHHIAMM:

1) 2 +y=1, x+ 2y =8;

2) x-2y=8,2x+3y=9.

HM3zBecTHBl KOOPAMHATHEI BepInMH TpeyrojasHHKa: A (2; 5),
B (3; -1), C (-2; 1). Hanucars ypaBHeHHe IPAMOI, coAep:aineit
MeAuaHy TpeyroasHuka ABC, npoxoasinei uyepes BepIINHY:

1) A; 2) B; 3) C.

HMszBecTHBI KOOpAMHATEI BeplouH TpeyronesHuka: A (6; 0),
B (0; —4), C (—4; 4). Hanucares ypaBHeHHA IPAMEIX, coJepika-
IIUX CPeAHHe JHHHUH TPEeYroJbHHKA.

Haiitu HKOOpPAHMHATHI TO4YEK IepecedyeHHA C OCAMH HKOOpAMHAT
NpAMO, 3aJaHHOI YpaBHeHHEM:

1) 2x-3y=5; 2) 3x+4y=2.

Haiitn koahduumentsl a U b B ypaBHEHHH [PAMOM
ax + by = 3, ec1¥ U3BECTHO, UTO OHA MPOXOAHUT Yepe3 TOYKH:
1) A (0; -1), B (2; 3);

2) A (-4; 2), B(3; 0).

Hanel xoopauHaThl BepmuH Ttpamemun: A (0; 2), B (4; 0),
C (0; —-4), D (-2; 0). 3anucarts:

1) ypaBHeHMSA NPAMBIX, COAEPKANIUX AUATOHAJH TpAalelluH;

2) ypaBHeHHMe NpPAMOH, cojep:Kamleil CpeaHIon JHUHHIO Tpale-
MM,

: MuoecTBA TOUEK HA KOOPIHHATHOM
MIIOCHOCTH

B npeapiayuinx naparpadax paccMaTpHBaJHUCh ypas-
HeHMA ABYX (UIYyp: OKpy:KHOCTH M mnpsamoit. Ilpu-
BeIEM ellé HeCKOJbKO NPHMepOoB ypaBHeHHH ¢uryp,
3HAKOMBIX M3 Kypca anredpsi:

1
y=x2 y=x3, y=~q"x,y=;.
Purypy Ha IJOCKOCTH MOMHO Takie 3ajaBaTh CHC-
TeMOH MM COBOKYIIHOCTHIO YpPaBHeHHI (HepaBeHCTE)

¢ aByms HeussecTHbIMu. Hanpumep, rouxy O (0; 0)
KOOPAMHATHOI IJIOCKOCTH MOYKHO paccMaTpHBaTh
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3amaga 1

KiK Oepecevenne PUTYyp, 3aJaHHRX YPABHEEHMAMI
x—y=0nx+y=0, T. e. cucTeM0il ypasHeEuH

X =i =0|

x+y=0.

1. Purypa, 3afaHHan ypaBHe¢HHENM
HIH CHCTEMONH YpaBHEHHH
¢ OBYMA HeH3BeCTHBRIMH

OnpependTs QUCYpY, 38MAHEYH VPABHeHHEM
(y—1]2+(x+8y2=0. (1)

HmMeem (y — 12 20 u (x + 3y)° 2 0, a cymma BYX He-
OTPHIOATEJIEHEIX THCaT DABHA HYMNEO, KOrga Kaxjgoe
H3 9THX 4ucell paBHO HyAK. Tarmm ofpasom, Gury-
pa, 3anagHad ypapHeHHeM (1), MoxeT OHITEL 3a0aHa B
CHCTeMOl ypanaeRHit

y""1=0) %
{x+3y=0. (2)

Cucreme (2), a sraunt, u ypapaesuw (1) yoosnerso-
PHET €AMHCTBEHHAA TIapa dHced x = -3, i = 1, onpeje-
JAaimad Touky (—3; 1) Ha KoopAMHATHON MIOCKOCTH.
Touyka c KoopyunaramMu x = -8, y = 1.

Haobpaskente Do KOOPAHHATHOM NI0CKOCTH BCEX TO-
yeK (PUIYPH, 3838HHOH ¢ NOMOMEBKY YpPaBHeHEHH, B
pafe cAyJyaeB NOMOTAET HANTH penieHUA ATHX YDAB-
HeEMi (cHcTeM; COBOKYNHocTell ypasHenwd) man mo
KpafiHedl Mepe cHENATE NPEINONGKEHHe 0 KOJmye-
QTEO HX pelmesuHil.

Oopenenure $Erypy, 3aA8HHYVIO CHCTEMOH ypabHe-

Huil
y=—-x+1, .
; 3
{(x+2)2+y3=9. (3)
b Durypr, 3ajAMHBIe YDARHOHUSMY CHOTE-
MBI (IPpAMAd 1 OEPYHHOCTh), HIVOParienn
Ha pucyHre 63, 0oEHM [epPeCceKATCH B TOU-

xkax A u B. Ilopcrancexoil B cucremy (3)
SHAYEHNH x = -2 H ¥ = 3 MOoHO yOeauTh-
CH B TOM, YTO TOUKA A umeeT HOODAWHATH
-2; 8).

ARATOTHUHO yiexKAaeMea B TOM, ITO TOY-
Ka B mmeaT roopauHeTu (13 0).

Duryps coCTOMT U3 IByX Touex A (—2; 3) u B (1; 0).
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3amaua 3

Ha xoopauHaTHO# miockocTH u306pasuTs Gurypy @,
3aJlaHHYI0 ypaBHeHHeM x? — y? = 0.

o BanuireMm JaHHOe ypaBHeHHe B BHJe
y=x.~ (x-y)(x+y)=0. (4)

durypa, afanHas ypasHeauem (4), onpe-
JenseTcsi COBOKYIHOCTBIO ypaBHeHHI
x-y=0 n x+y=0. Ha pucyake 64

Puc. 64

yA

®)

usobpaxkeHa uckomas durypa @.

Orser @ COCTOMT M3 ABYX MNpH-
MBIX y =X H J = —X.

2. durypa, 3ajaHHa# HePABEHCTBOM MJIM CHCTEMOI
HEPaBeHCTB ¢ ABYMSA HeH3BeCTHLIMH

T'osopsar, uro ¢uzypa P 3adana 6 nNPAMOY2oNbHOIL
cucmeme koopdunam OaAHHLIM HEPABEHCMBOM, eCIu
¢durype @ npHHaAJIEKAT T€ M TOJBKO Teé TOYKH ILIOC-
KOCTH, KOODAHMHATHI KOTOPHIX VAOBJETBOPAIOT 3TOMY
HepaBeHeTBY. Hanpumep, HepaBeHcTBOM X = 1 3a-
JaércA mpaBad NOJYIUIOCKOCTb, OrPAHMYeHHAA NpH-
Mo#t x = 1 (puc. 65, a); mepaBeHcTBOM X° + y? < 4 3a-
naH Kpyr ¢ nearpom B Touke O (0; 0) u paguycom 2
(puc. 65, 6); HepaBeHCTBOM X° + yr2 > 4 3ajgaHa 4acTb
IJIOCKOCTH, HABJAKINAACA AONOJIHEHHeM Kpyra c
LIEHTPOM B Hauyajle KOOPAMHAT ¥ pajguycom 2 10 Bceil
KOOPAMHATHOM mjockocTH (puc. 65, 8).

Ecnu ¢urypa sasana ypasHenueM F (x; y) =0 u aB-
JdeTcA JUHHeH, pasbuBalleil NJIOCKOCTh Ha JBe
YACTH, TO B OAHOH M3 yacTeil 6yAeT BRINOJHATLCA He-
paBeHcTBo F (x; y) >0, a B Apyroil — HepaBeHCTBO
F (x; y) < 0. Yrobel onpeaenuTh, Kakoe H3 3dTHX
IBYX HepaBeHCTB BHIIIOJHAETCA B KOHKDGTHOﬁ JacTH
IJIOCKOCTH, HYKHO B3ATh MPOM3BOJBHYI TOYKY C

v v
2 2

Puc. 65

a)

=y
S
[
£ |
AL
S
o

0) 6)
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Puc. 66

3amaua 4

vA
Axy;
. m (235 41)
“9"@ P
2
\ '!/'\. I
- o B(xgs ya)
7 x Ys Sy 1 Y2
Puc. 67

KOODAMHATAMH (X,; Y,) M BeIACHUTL 3HAK F (X455 Yo)-
Hanpumep, AJA OKPYIXHOCTH, 3aJaHHOH ypaBHe-
aueMm (x + 12+ y?=9, poiacEum 3HaK F (x; y) =
=(x+12+y*-9. IOna rtoukn O (0; 0), npunazg-
Jexanieil (0 OTHOIIEHHUIO K OKPYKHOCTH) BHYTDEeH-
Hel 4acTHu JIOCKOCTH, uMeeM F (0; 0)=
=(0+1)2+02-9=-8<0. 3@auur, HEPABEHCTBY
(x +1)2 + y2 — 9 < 0 (cnepoBaTesIbHO, X HEPABEHCTBY
(x + 1) + y? < 9) yAOBJIETBOPAIOT TOUKY KPYTa C IeH-
TpoM B Touke (—1; 0) paguyca 3 (puc. 66).

IIpamasa y = kx + | rake pasbuBaeT IUIOCKOCTL Ha
JBe YacTH — moayijaockocrd. Ty ®M3 HHX, KOTO-
pas cojepuT, Hanpumep, Touxry (0; [ + 1), Hasoém
sepxHeil. Bo3abMEM B BepXHeil MOJYIIOCKOCTH IPOM3-
BOJIBHYIO TOYKY A (x,; y,) ¥ uUepea aTy TOYKY IIpO-
BEeIEM TPAMYIO, IMepHeHAUKYJSApHYIO ocu abcuumce
(puc. 67) 1 nepecexaroUy0 OpamMyw y = kx + | B Tou-
ke B (x;; y,). KoopausaTtel Touku B ynoBieTBopsaior
ypaBHeHHIO 9Toi npsamoil. Tak kak y, >y, (cm.
puc. 67), To ana a060i TOUKH A BepxHel HOJYILIOC-
KOCTH BBINOJHAETCA HEPaBEeHCTBO Y > kx + [, a ana
n060i Toukm (x; y), Jexaumied HUMKe NPAMON Y =
= kx + |, — HepaBeHCTBO Yy < kx + L.

I’Iaoﬁpaan’rb MHOMKECTBO TOYEK IJIOCKOCTH, YVIOBJIETBO-
pAIOIIKUX HepaBeHCTBY: 1) y<2—x; 2) y> 2x — 4.

1) HepaBeHcTBY Yy < 2 — X YAOBJIETBOPAIOT KOOPAH-
HATBhl BCeX TOYEK MOJYIJIOCKOCTH, JIeKAaIluX HHKe
upamoit y = 2 — x (Ha pucyHke 68, a sTa moJyioc-
KOCTh OTMeUYeHa IITPUXOBKOIT), H TOYeK caMoi 3Toii
MPAMOI.

2) HepaseHeTBy y > 2x — 4 YAOBJAETBOPHAIOT KOOPAH-
HATHl TOYEK NOJYIJIOCKOCTH, JeKAIIUX BEIIIE NpHA-
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4
ny

a)

Puc. 68

yA

wy

6)

MOt y = 2x — 4 (9Ta NOJMYIJIOCKOCTb OTMEYeHa IITPH-
XOBKOIl Ha pHcyHKe 68, 6). (Cama npsmas B 3TO
MHOYXEeCTBO H€ BXOJHUT.)

OTeer 1) Puc. 68, a; 2) puc. 68, 6.

3agaua 5 Ha xoopaumHATHOH MJIOCKOCTH HM300pPasHThL MHOMKECT-
BO TOYEeK, YJOBJETBOPAIOUIHX CHCTeMe HepaBeHCTB

x+y<2,
2x -y <4.

b Ilpeo6pasyeM ZAHHYIO CHCTEMY K BHAY

ny

190

y<2-x,
y>2x-4.

Ha KOOPJAHMHATHOMH IJIOCKOCTH
(puc. 69) orMerHM IUITPHXOBKOMN
MHOMeCcTBa TOYeK ILJIOCKOCTH, YIOB-
JIETBOPAKIINX KaMJIOMY H3 Hepa-
BEHCTB CHCTeMBI (CM. pelneHuHe 3a-
maup 4). TouKH KOOPAMHATHOMN
ILJIOCKOCTH, VAOBJIETBOPAIOIINE KaK
IepBoMy, TAK H BTOPOMY HepaBeHCT-
BAM CHCTEMEI (TOYKM TO#l wyacTu
INJOCKOCTH, TI'jJe WTPHXOBKH Iepe-
CeKaloTcH, " TOYKH OpAMOL
y=2-x), YIOBIETBOPAIOT 3ajJaH-
HOH cHcTeMe.

OTset Pucynok 69.
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¥OpaKHEeHUA

Ha KOOpAMHATHON INIOCKOCTE Ws0Opasurs PUrypy, SajasHYKO
ypaeaeruneM (471—472).

D) y=x% 2) y=vx; 3)y=%; 4) y=x%
D+ +x—y)P=0; 2) (x+pP+(x-32=0.

C pDomomLIo rpadpnueckoll EAMIOCTPANHE OLOPEACAHTE GQUTYDY,
JAMAHEYIO cHeTeMol ypapHeHHN (473—474).

x* +y* =36, x® +y* =186,
b {x-—y=3; 2 <{x+y=2;
y=|x|, x4+ (y-2)2 =4,
4
? {(x—1>2+y2=9; }{y=lx|
— 43
1 ¥= 'J;, 2 y=x",
) {y = x%; ) y=vx.
Ha xoopawEaTEO TLMocKOCTH N30DPAIMTE QMUIYDY, SATAHAYID
YpPABHCHHEM!
1) 4x% - ;2 =0; 2) x2 -~ 9y2 =05
3) 25x% — 4y2=0; 4) 16x2 - 362 = 0.

Ha x00pIMHETHOH IAOCKOCTH I[UITPHXOPKOH HOKazaTe MHO-
HKECTBO TOYEK, VAOBIETBOPHAIOIIUX JAAaHHOMY HEPABEHCTBY
(476—478).

Dyz20 2) y< 0 3y y<-1; 4) ¥y »-2;
3 x<0; 6y x2 0 ) x>-2; 8) x< 1.
Dy>x+1; 2)y<x-2; 8)2x-y=21l; 4) 2x+y=1l.
1) x*+y?<9; 2) x%+ 2 < 16;

3 x*+ y? > 25; 4) x4+ 4% = 36;

5) (x+3) + (y— ) < 36; 8) (x — 2 + (y + 4)% > 25;

7 (x—l)2+(y+2)222i; 8) (x + 1)2+(y-3)2415.

Ha KOOPAMKATHOR LIOCKOCTH H300PAIATE MHOMKECTBO TOWeH,
YACBAETBOPANIMMX LaHHOA cucTeme HepaseHCTB (479—480).

1) 3x-y=1, 2) 3x+y=2,
22 +y»8; dx—y<3;
3) —x+2y>.4, 1) A_Ix+y>5, .

Jx+y<1; Sx+2y < 4;
¥ 2x —y<-1,
A

57277 6) § . ¥,y
2x4+y>2; xrye L
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+y? 2+y?<16
480 1) (X +ty° <9, x< +y )
){23:—_(;61; 2) 3x-y>2;

3) (x—1)2+(y+2)2 =25, 4) (x+2}2+[y—1)2>36,
3x+y<2; 2x+y< 4.

: ¥YnpakHeHHs
: K raase VII

...... ||.1|‘||..r|..|

481

482

487

BanucaTh BCe IMOAMHOMKECTBA MHOKECTBA:

1) A={8; 9}; 2) B={(1; 2}; 3) C={a; d; ¢}; 4) D ={m; n; p}.
HajiTi qononnenme MuoMKectBa M 1o mHOKecTBa N, eciu:

1) M ={1; 2; 3; 4}, N ={2; 3};

2) M =1{-3; -1; 1; 38}, N={-1; 3};

3) M ={a; b; ¢; d; e}, N ={a; d; e);

4) M = {k; I; m; n; p}, N = {n}.

Haiitu A\B u B\ A, ecnu:

1) A ={a; b; ¢; d}, B = {c; d; e};

2y A={b;c; [}, B = {a; b; ¢; d};
3) A=1{3;4;5;6; 7}, B={3;5;7; 9}
4) A=1{1; 3; 5; 7}, B ={1; 2; 4; 5}.
Haittu MUK u M N K, ecan:

1) M ={a; b; ¢; d}, K ={b; c; d; e};

2) M ={a; b; c; d; e},
3) M ={-1; 0}, K ={-3; -2; -1; 0; 1};
4) M =1{-5;-3; -1}, K ={1;2; 3}.

Haittu obbequHeHNe U nepecedeHne OTPE3KOB:
1) [-1; 3] u [0; 4]; 2) [-6; 2] u [-4; 2];
3) [-6; -3]1u [-3; 0]; 4) [-5;-2] u [-2; 2].
CdopMynupoBaTh BHICKA3BIBAHME U, €CJM H3BECTHO BBICKASHI-

BaHHe U:
1) 5= 5;

K ={a; c; e; k};

2) 17=17; 3) 23210; 4) 15<T.

HaiiTu MHOKECTBO HCTHHHOCTH IpeAnoKeHusa (487—488).

1) n — maTypanbHOe 4YMCJIO, KpaTHOe 3, HO MeHbluee, yeMm 20;
2) n — maTypanbHBIH AeauTenb yucaa 45;

3) 2sy<l,yeZ;

4) 4<z<2,z€ Z.
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22 +6x+9=0, 2 —5x+4=0,
488 1) {x2+x—6=0; 2 {x2—8x+16=0;
3) 2?2 —4x +4<0, ) €2 2x1120,

x 20 (x+3)Y2=0;

489 [Ina Kaxmoro us npexacmeHuxi p (x):
1) x2=10; 2) x2+2=0; 3} x*-8=0; 1) |x|=8
onpelelnTh, HCTHEHEBEIM HIM NOXKHBIM ABIASTCA BLICKAILIBA-
aue (V) p (x); (Fx) p (x).

490 IIpEBecTH KOHTRIPHMED, ONPOBEPTAIOIINT YTRepXILSENe:
1) nmw6oe yéTHOE UHenO nenuTea HA 4;
2) nwfoe HeMETHOE YHCAO ALIHTCA Ha 3;
3} oronG N10HOrG YETEIPEXYVTOJEHEHKA MOJKHO OITHCATL OKDVK-

HOCTFE}
4) cyMMa BHYTPEHHHX YIJIOB NMO00Or0 MHOIOYIOJLHAKA Ppas-
ua I60°.
491 HaiiTH pacCcTOAHKE MeXAY TOUKaMH M a N, ecnu;
1) M (-2: 8), N (8; -2); 2y M (5 1), N(1; -5)
3) M (=5; —4), N (0; 2); 4} M (3; 0), ¥ (-6; —3).

492 3amcaTh YpABHEHUE OKDYKHOATH ¢ TE@HTPOM R HAUATe KOOD-
OHHAT H PAZHYCOM 7, €CJIH:
1) r=25 2) r=1,5.

493 3BarmucaTh ypaBHEHHE OKDYXHOCTH ¢ LIEKTPOM B Touke C u pa-
AHYCOM r, €CJIH:
1) C(—4; 5). r=3; 2y € (2; -6), r=41;
3) C (0,5 ~1), r==6; 4) € (-1,5; -3), r=>5.

494 BridcHute, kakue H3 Touek A (1:3), B(1;2), C; D),
D (-1; 1) opuHanIekaT OKPY/KHOCTH, 3AHAHHON YPABHEHHAEM:
1) 224+ -2¥F=2: 2) (x+ 12+ -32=4.

495 3uuncars ypaBHeHHE NPAMOHN, mpoxoadieii wepes Toyxy M u
N, ecnn:
1} M (7; 0}, N (0; —6); 2} M (0; 4), N (5; 0)
3) M (-85 10), NV (7; -2); 4) M (6; -9), N (-7; 5).

408 Hadtra yrnosoit kosdduiment npamoil, sagaHHOM ypapHe-

HHEM!:
1) 3x — 2y =5 2) 4dx+3y=1;
3)3x s 1; 4) 5+ 1.

497 Cpeau npsMLIX, JAAAHHEX VPABHEHMAMH
x+y=1, 2x-4y=3, 2x+2y=5, —x+2y=4,
YKAZATE MAPH] NAPAITENALHEIX TPAMEBIX.

4D8 Cpegl IpAMBIX, BATAHHKX YPABHCHHAMH

Sx+y=2, -2x+y-3, §+y=2, 4x -2y =1,
¥Ka3aTh Te, KOTOPEle NepeceKanT NpAMYVIo 2x — y = 1.
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499

501

502

Ha xoopIMHATHOH ILTOCKOCTH HAoOpA3NThL QUIVDY, 38AaHHVIO
YPABHCHHOM:

1) -8x+y=2; 2y ax - y=1;

3) bx - 2y =4; 4) 3=+ 2y =86

5) =%+ y? = 2,25; 6) x%+ y?=6,25;

T) (x+ 3%+ (y - 2P =36; 8) (x - 4¥ +(y + 3F = 25.

Ha xcoopambarsoll LWIOCKOCTH LITPHXOBEOH NOKE38ThH MHOME-
CTBO TOYEK, YADBJIRTBODAIOINE HEDABEHCTEY:

1}y 22> -3; 2y x<-8;

3y p< s 1) y> 4

5) y<-2x + 3; 6) y>-3x-1;
7)y;§—2; 8}y$-§+2;

9) ¥4yt c9; 10) x? + % > 16;

11) (x - 0,57 + (y — 8)° 2 25 12) (x -4 +(y+ 1,52 < 4,
Hnoneps ceos!

Hatitu ofpegmaenane N nepecedeEne;

1) mHOXKecTE A={2;1; 0; 3} m B={-2; 0; —1; 1};

2) orpeskor [-T; 2] u [-3; 1].

ChoprynHpoBATh BEICKASHBAERE U, BCJH H3BECTHO BRICKASLI-
BAHME D!

1) 100 > 32; 2) umcno 3 mBaAeTCE YETHBIM THACIOM.
SaoncaTh YpaBHeHHE OKPYXHOCTH ¢ TeHTPOM B Touke C (—2; §)
paguyvea r= 7.

HalitH paccTodENe MeXAY ToukaMu A (-8; 1) u B (-6; -2).
Ha kcopamaaTHOR NAOCKOCTH MTPHXOBKOH DoKasaThk MHOMe-
CTBO TOIEK, YAOBJETBOPAIIIHL HELABCHCTBY:

1 3x—-y<h; D (x-4P+(y+3)¥ =4,

Hajite ofpeiiHeHHe N OepecedeHMe MHOMKECTB A H B, ecaH:
D A=f{x:|z|$2,xeZuB={x:x*+x-6=0, x e Z);

D A={x:|x|=8, xeZuB={x:x*-2x-3=0,x¢cZ)
N A={x:x*-bx+6<0laB={x:| x| 2}

4) A={x:|z-2|<5}uB={x:|xz-1]|%3}.

OnpedelHTh, MCTHHHEBEM HJIH JOKHEM fABIASTCA BRICKASEIBAKHE
{(¥x) p (x); (3x) p (x), ecna mpepnosxenue p {x) cuexylomiee:

1) TpeyroJbHHME X — IpPAMOYIOJBHBIH;

2) B TpeYIOABHIKEe X BCe OMCCEeKTPMCHI ABJAAKTCA H MeoHa-
HAMH;

3) XOopra X EeKOoTOpOH OKDPY:KHOCTH ABIAETCA €8 JHUAMETPOM;
4) cyMMa RHYTDEHHHX YIJIOE TPeyToAbHUKA X paBuaa 180°;

5} cyMma BAYTPEeHHUX YIUIOB YeTHIDEXYTONBHEKA X pasHA 270
6) uéTHOe YMCAO X JEEHTCA Ha 4;
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503

504

305

306

a07

508

509

310

611

512

513

7) 4éTHoe YHMCAO X JelHTcA Ha 3;
8) BaApaTHHI TPEXUMeH X He UMeeT AeHCTRUTANIEHEIX KODHEeHd.

ChnpMynupoORATE TenpeMy, ODPATHYIO TAHHON TeopeMe:

1) ecnm wmcna x 1 y yErmhle, TO 9KCIO X + y IETHO;
2yecmma>0nb>0 T0ab>0;

3) ecnu TPEYroARHUK X OPAMOYIONBHBIN, TO CYMMa e€ro
OCTPHIX YIJIOB paBHE 90°;

4y ecnu oTpe3cK x SRNAeTed cpeAHei AHHAel TPeYTOJBHHEA,
TO OH O&pALNeNeH GAHOH H3 CTOPOH 3TOr0 TPEYTOJAEHHEA.
YCeTAHOBHTE, WMCTHHHEOH HJIM JOXKHOR ABNgeTcd DOJIYIEHHAR
TeOpeMa.

Haitri cepepuisr eTopor Tpeyronsauxs ARC, ecrm:
1) A;2), B(—6;0), C(-2;-4) 2) A(-%0) B (D 6),
C(2; -2).

Tourxa M — cepeamus orpeska AN, HalTa XoopIuHATH TC4-
ke B, ecmm:
1) M (5 -7}, A(3; 1y 2) M (-5 3), A(9:-7).

Hu nopavoll x =2 HafiTR TUMKY, PABHOYHANEHHYR OT TO4YeK

A3 1)n B (-2 2).

Ha npamo#l y = -3 BalTH TOYKY, DARHOVIANEHHYVIO OT TOYER
A (4; -3)u N (1; 3).

Hanucars ypaBHeEMe OKPY#HOCTU, OMNCAHHON OKOJIO HpAMO-
YrOJABHOT'Q TPeYTOJBHAKA C FHNOTeHY30H AB, eciau:
1) A (0; 6), B(-2; -4); 2) A (-6;2), B(4; 0).

Ha#iTy KOOPAMAATH HOEHTPA OKDYKHOCTH DAIKYCca 3, JIeaDIe-
ro aa ocH OpIHHAT, IIPH YCJIOBHH, 9TC OKPYHHOCTL DPOXOOHT
qepes Touxy A (—2; 3).

HailiTn KoOpAEHATHL IIEHTPA OKPYXHOCTH pajuyca 4, Jexalne-
ro Ha ocH afelliee, OpPpH YCNOBHH, YTO OKDYHHOCTh TPOXOIHT
gepes rouxy B (4; —-3).

Haiitn EOOPAHHATLEL TOHEK MMepeceTeHHa OprJRHOCTeﬁ, SagaH-
HBIX YPABHeHUAMN:

1) ®+p=1uxt+pyl+ax+y-2=0;

2) +y?=dnxt+y’+x+y-6=0.

CocTaBUTE YPaBEECHHAE OPpAMDBIX, COOCPRAINNX MCEIAHaHbI Tpe-
yronbtinka ABC, eciu:

1) A(0; 2), B(-4; 0), C(1; -1);

2) A(5;0), B(0;-3), C(-1; 1).

Halita KOOPIVMHATEL TOUYEeK TIE€PECEHUeHHA NpPAMMX, SAJAHHBIX
VDABHEHWAMH:

1) 3x-y=1u5x+3y~5;

2) dx+y=-2n3x-2y=15,
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514

516

516

Onpeneaurs GUCYDPY, SATaHHYI0 YPaBHEHHEM:

1) (x -5+ 2y +1)2=0; 2) (8x+ 12+ (y - 4)2 = 0;
8 (x+TN(y-6)=0; 4) (x-8)Y(y+9)=0;
5) 3x¥ - 4y* =0 6) 9x* -5y =0.

HBOﬁpaSHTb MHOMECTED TOYeR ROOanHa‘I‘HOﬁ OIJOCKOCTH,
YAOB/IETBOPAONINX CHCTEME HEPABEHCTE!

dx+y<2, 3x-y=21,

b {2x—y<3; 2 2xTy>4;

3) Sx—2y=-1, 4 ~4x + 3y < -3,
-8x+2yz-2: 3x-2ys-2;

5) {[x+0,5}2+[y—1,5)2>9, 6) {(x—2,5]3+{y—0,5]2316,
X -—y<2; x-y>-1
24y? 34 244%<16

7 x +y = ¥ x y L]

) {x2+y2$25; 8 xt+p2>9,
OnpenenuTs QUrypy, S4ZaHHYK CHCTEMOH ypaBHEHHH!
1) y=|x|_l= 2) x2+(y'_1)2=9:

Xty +27 =4 y=lxl+2;
3) y={x+12+1, 4 y={x+1)? -1,
(x+ 12 +(y+1)2=9; (x+ 12 +(y+2¥2=4;

5 (x-1)2 + % — 4, 6) (x+2)2 +y2=9,
y=vx-2; y=+x+1.



517

518

519

520

521

522

- YupasKkHeHUd OJIA MOBTOPEHUA
. Kypca ajareopsi
IX kaacca

BBLINOAHUTE AejeHHe:
1) (x* - 10x% + 26x — 15) : (x - 3);
2) (—x*-bBx?+x+14): (x+ 2);
3) (x*+8x3—5x2—5x—4): (x+4);
4) Cxt-x¥+x2-x-5):(x+1).
PemntTe ypaBHeHue:
1) 2x* - 9x2+Tx+6=0; 2) -6x%—x2+5x+2=0.
PelinTh cHCTEMy VPaBHEHMIA:

- 24 y2=50,
1) x+y=-1, 2) x4+y“=50

xy=-72; xy=-25.

H3pneur KOpeHsb:

5719, 4,

D Y7355 2) [55;
8b8 16x8

3) 3 ,rae a # 0; 4) 4 ,rne y > 0.

) \ 34349 mea )\)sm R
Yupocerurhb: o
1) (8v20 + 7415 —v/5):/5; 2) /7 -Y14+56):Y7;
3) 2\@ +JE—3\E; 4) 7 Jli——ﬁ+0,5¢343.

CpaBHUTH BHAYEHHS BBIPAYKEHHIA:

1) [%)? " [E]T 2) (0,3)"2 u (0,37)"2.

197



523

524

525

526

527

528

6529

530

531

BbIHECTH MHOMHTENb HA-ION 3HAKA KODH:
1) V928, rae @ < 0, b > 0;

2) J25a%6%, rae a > 0, b > 0;

) JRa®®  rrea <0, b <0

4) V121a%* ., rae a < 0, b < 0,

BHECTH MHOMHTENE TI10J FHAK KODHMA:

1} xafg, re x 2 2) x\/g, rae x < O

3y —a+8, roea = 0, 4) —uwfg, vae g < 0.

FPelHlT: ypaBHeHHE!
1 1 5

1y x2=2; 2) x 2=3; B8) x3=8; 4) rz=0.

25

BbtACHATE, DPHHAZACIKHT Ju rpadury dysknma y=-—
x

TOYKA:

1) AB; —545) 2) B(-5v2; 52).

BHACHUTEL. MPHHALNENKHT AW TpabEKY GyHROMH §=+1-2x

TOIKE?
1.42).
1] C \Zl ?]s

2) D(—%; 1\|.

HaiiTn obaacTh onpegerenna QVHEIIMA:

1) y=[~x7—Bx+10;  2) y—1f ==L,

3-2x
3 3 x—»t: 4 =4 2x+15;
) u= Y Yy ‘f~——6
~ x Jx
: = ; i ] = .
%) ¢ 0ox+1 )y x2-4
[MocTpouTh TDADUK HYHKIHM:
1) y=xt+6x+10;  2) y=-x2~Tx-6: 3)y=%
=_5. a2, 1,
Hy=-_; 9 y=5 6) y=1

[Io rpadmKy BRIACHATH, HA KAKMX OPOMEXYTHEAaX cbymc]ma
BUAPACTARRT, yOHBaeT; ABJAACTCA NE PYEKOMA 4ETHOH BJIH He-
YETHOH.

Asnsierca nE  uxcao 107 4YdeHOM OOCHEAOBATEIbHOCTH
@, = 3n??

1locaeaoBaTelbHOCTE 3ajJaHA peKYDPPEeHTHO. 3a1aThk eé PopMy-
AOM n-ro 4jieHa:

1yey=1,a,,=a,+1; 2)ey=3,a,,,=3a,
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532

5338

534

535

537

538

539

542

543

Ioc/ae [0BATEMLHOCTE 34/JaHA PEKYPPeRTHOH GOpMYJIOl 2, .4 =
= (3n + 1) - ¢,. BOUHCIUTFE meprile 4 YneHa NOCA&AOBATETBHO-
¢TH, €ecTH a; = 1.

BruymHCINTE #2-i 91eH apu(dpMeTHHCCEOH IDOrPCCCHH H CyMMY 7
NePBHX 4JICHOB, €CJH:
1) ;=10,d =06, n = 23; 2) u1:42,d:%,;;=12;

3) 2,-0,d—-2,n-T; 4) al——-é-,d=§,n=18.

HatiTh cymmy i NepBLIX YNeHOB ADHGMETHUSCKOY TDOTPECcCHH,
ecne a, =2, a, =120 u n = 20,

doxasarr, UYTO HOCAEZOBATENLHOCTE, 3aAauiad GopMynci

_1-2u

a,= , ABIsAeTCA apupMeTadeckoil mporpeccHeil.

ns reoMerpudeckoil IporpecCHH HAHTH:
1) by, ecnu by =56 uw g=-10;
2) b,. ecom b, =-5000 u ¢=-10.

BEIYMCANTEL n-il 4IeH FeOMeTpHUYECKOHM OPOTPecCHB U CYMMY 1
nethIx MIIeHOB, €CTHI

Db,=3,¢=2 n=5 2 b,=1,g=5, n=4;
3) b128,q=i—,n=4; 4) blzl’q:_s’n:5_

HaiiTn cyMMy 1 DepBEBIX YAEHOB FeOMETPRYECKOH EPOrpeccHi,
1
eCA b1=4—, g=2,n=6.

Henoapaya MUKPOKATBKYAATOP, BEYMCINATE DEPBYIO0 KOCMIYe-

CKYVIO CKODOCTE ¥ ToBepXHocTH JIVEE 110 dopMyne v = JaR, rpe

ycHopeHHe cHan TAxectH Ha Jlyme a = 1,628 m/c? u paguyc

Jdveel B = 1737 BM.

C HOMUILBE MAKPOKWIBKYAATOPY HAATH LINHY KATETH NPAMO-

YTOJBHOTO TPEVTONLHHKE, 8CH ero THIoTeHy3a pasHa 2,45 M,

a gpyrof xarer 1,75 M.

Menwrea nu wameno MHorowded A (x) ma MHEorouwizen P(x),

eci:

D) M{x)=3x*-6x"+x%+x*+3. Plx)=a?-2x-1:

2 M(x)=2x" + 4dxt + 8 + 2x2 + 4, P(x)=x+x+ 1.

Peruurn ypasnenue:

1) x5 —9x' + 25x3 - 15x° — 26x + 24 = O

2) ¥ +3x - 523 - 152 +dx +12=0.

PelunTs cucTeMy vpABHEHMAN:

1 {3x+2y-xy=7, . {x2+2y2+3xy=28,
2x+3y+xy = 3; 2x2+ y?+ 3xy — 20.
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d44

545

546

a47

548

540

550

551

832

953
664

¥OpoCTHTL BLHIDAYKEHEE:

V'u—bg 1’ -p)?
1) ¥ ) , tme a > b; 2} L, roe b > oa;
a—5 a-b
1+ 1,1 e
x _rz £ 2
3y ——— e x >0 4) ,ooe x < 0.

X
Kakoe M3 papeHcTE BEpHO:
\j7—4~/§=2—\/§ HIIH -\17—4\/§=«/§—2?
BriscHATD, BO3PACTEET HAH YOBIBAET QYERONS Y = —-%- HE OpO-
mexmyTKe ((; +oo), x

Hafith c6nracrs cupesenenud QYHKOEH:
1) y=J(x-2)(x-3);  2) y=x?—6x;

1 3
N y=——m=m; ) y=——m—;
¥2_22x+2 v 28 - 22+ 3

(x-1)x 'x2—9
5) y=,|——; 6) y=,— .
x+hb Vx -2x

IocTporrTe rpadmx ¢$yarnuy B oo rpadury YCTRHOBMTDL eé
OCEOBHEBI® CBOMCTBA!
3 1 x+2
1 =—— 2 = —; 3 = H
) y=—t Yu=—7; )y ;

x
3 -
9 y="=; 5y y=vz-3; 6 y=V2-«x.
Pemnvre yparaenne:
1) Jx-2=4; 2) Jx+3=138;
3) vZx+l=vx-1; 4) YxP+12 = x;
5) ¥6x - x? = x; 6) V3-x=1+3x.
Typuer, NUGHHMUACE B TOPY, B NMEPBEIM YAC JOCTHF BHICOTH
800 m, a xaxanA cneryIOmHi Yac MOAHUMANCH Ha BHCOTY, HE

25 M Meneliy0, 9¢M B OpeIbIAyioni. 3a cKOMBLKO YacoB OH AO-
CTHTHET BbICOTE S5T00 M7

_ 65

=7z HapTn

B apudmMeTHUECKOA NPOTPECCHH 4, + dy = g, aqdy

CYMMY CEMHEAILATH NMEPBHX TJEHOEB OPOrpeccHH.
Haiiti neppnie 4 wiieHa reomMeTpHYeCcKoOid IIPOrpecCHH, ¥ KOTO-
poft BTOPCH YJeH MeHBIIe NepBOro Ha 35, a TpeTHi OCAbLIIE
ueTBepTore Ha 560.

B reomerpuueckoi mporpecciin g = 3, S = 1820, Halitu b, 1 b,
CYMMﬂ 'rpéx THCE, ABAAIIIHIXCA MO A0OBATENBEBMH “LJI¢HA-
MH aprndMeTHYecKOH MporpeccHi, papHa 39, Hery B3 mepBoro
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555

556

957

538

559

b61

YHCA BEYSCTH 4, U3 BTOPOTO 5, a4 M8 TPeTberO 2, TO NOJMYYeH-
HEIe TIHCHa 6Y.D,YT TpeMA TOCISANRATENEHEIMY UISHAME TROMET-
pudeckoli nporpeccnu. Halite aTta uncaa.

C noMouIbl MUKPOKAABKYJIATOPa H0 (opmMyne % -}%— +
1
+ RL + Ri HaHTYH conpoTERJeRMe R y3acTKa elH, cOCTOAINRTO
2 3
H3 Tpéx OapanNennHO  COTUMHEMHEIX  CONDPOTHBIeHEUl

R,=24 Om, Ry = 12 Om, Ry = 82 Om.

BriuscanTs HE MMKPOKHIbKYAHTOPE ¢ T04HocTRC o 0,01 sHa-
uerng dysroum ¥ (x) opr x = 0.6; 1,.5; 2,5; 3.5, ecnu:

1) yix)=x2*—6x% +11x - 4;

2y y(x) = z* — 9x° + 267 - 2453

Z_
3) y(xl=Lr1+13: 4) pl(x)=+9+4x - 2%,
X

¥ OpocTHTE BhipaykeRne (537—558).
1) ¥5+21; 2) 4+47.

1
6—3 AH
1y Llg 1 3f _12_[\I'ab -va 6 ,
)_‘,rg (a+D+(Hava ) \7sa+% +va

rmeD<ax;
“1;-2 -2 -1 t 1
ahT" —a""h
—q3ps
2) B = asbs,
a 3p2 -p 3g7°
ITocTrponTh TpadHE GPYHELHE:

1) y= ; 2) y=%"1; 3) y=§lxl; 9 y=x"~3|x|- 4.

1
|x—1]
HaiiTi yeTsIpe uucna, o6nafaloNIHe cASLYOUIHMHE TPEMs CBOMH-
CTBAMM:

4) cyMMa mepRoro u derréproro uywnen paeaa 11, a eyMMa BTO-
pOro M TpeTberc pasua 2;

6) nepBOe, BTOpOE M TDETHE YHCIA SBISKTCS TCCISTOBATENL-
HEIMM yieHaMmu apudMeTHYecKoil NPOrpecCHN;

B) Bropae, rTperbe H ‘IETBépTOE HHCIIE HABJEAKTCA LOC/Aex0Ba-
TelbHBEIMHA 9N€HAMH TEOMETDH‘{ECKOI‘:I OporpeccruH.

Tpr uucsa, cyMMa KOTOpHIX paBHA T8, cOCTABIAAIOT TEOMETDH-
TeCcKVI0 NIDOTPeCCHId M ABRAFIOTCH TAKMKE IeDPBHIM, TPETBHM M
HeBATHIM UNHAMME apudMeTHueckKod nporpeccHH. Haftru sTu
qUCIA.
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562

563

564

. Kypca ajareopsl
VII—IX kaxaccos

Brruncaurs (562—563).

1) (5,4-1,2-3,7:0,8)(3,14 + 0,86) : 0,25;
2) (20,88 : 18 + 45 : 0,36) : (19,59 + 11 95),

8 ol1) 18_,5 1.2, 7 1,9
3) [5§ 35] 873152 4)_ 9+8- 242
1) [3i+20,24]-2,15+(5,1625—2i]-§;

2) 0,364 : 145, 0,125 + 2,5 - 0,8;
25 16

[3,25—§J-6.25 (5,5—3§]:5
4 4
+

(2—0.75):i (—2—0.8)-1§
b 4

23 115 |.217
20 16

[175 g—1'2'5 ll) Xl
12

3)

4)

HaiiTy Hen3BeCcTHBIN 4YieH IMPOMOpPIIUM:

1) x:7=9:3; 2) 125:25=35: x;
1,941 . .0m. x _39,
4) QE .141—.7( :0,75; 5) 65 1
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YIIpamHeHna AJIA IIOBTOPEHUA

5

18°

3) 144 : x =36 : 3;

4

6) 0,3:x=§:

1
35-



568 HaiiTn p NIPONEETOB OT YHCIA &, BCJH:

1) a =400, p = 27; 2y a=2,5, p=120;
3) a=2500, p=0,2; 4) a=4,5, p=2,5.
566 Hafitn uncice, ecll P OIPONEHTOR OT HEro PaBHLL b:
1) p=23, b =690, 2) p=3,2, b=9,6;
3) p=125 b= 3,75; 4) p=0,6, b=21,8.
567 HKaKoil IpOHEeHT COCTABIASET YHCIO 2 OT YHCHA &
1) a— 24, b— 120 2) a=4,5, b=90;
3) a=8650, b=13; 4) a =0,08, b =0,487

568 Brnonmur: geifcToHsa:
1) {(-3a®p) (~2ab®) (-5a2°V"); 2) 35a®hic: ('Tabac);

2
3) (-5able) [-%aﬁbcﬂ ] :

2 1
4y [ -Za*b®e? | 1| —Zabed | .
) ( 3 520
668 Baoucars BRIpajNceHIEe B BHAS MHOMOYNEHA CTAHIAPTHOTO BUIA:

Dix-68G+x)—x*(x*-5x+1)
2y (x+ 76— x)— x*(x% + 2x - 1)

3 b—3a2+8(a—1b)(a+lb];
) 0 -3a)+8|a-g >
4) (3a+6}2+4[b—%a)(b+%a].

570 HaliTHE dECIOBOe 3HAYEHHE BHIPANKEHUA:
1) a® — ba? npu g = 0,6, b=9,4;
2) ab®* +5° mpn a = 10,7, b=-0,7;
3

N m-52m~-8)—-2m(m—-4) upa m= E;

4) Ba-2(a-4)-3a(e—2) mpu a =g.
571 Brmoamurts aecficrena:

1) (-15x% + 10x* — 25x%) : (-5x%) - 3(x — 3) (% + 3x + 9);
2) (Da?b? - 12a%b%) : 3a2b - b2 - (2 + 3a?b).

Pagaoxknrs Ha MHOEHTenu (BT2—H76).

B72 1) 1-92, 9 %-1; 3) aZ—b%  4) b0

4 r
2

578 1) 1—a+"T; 2) 0.25b%+b + 1

3) 49%af - 14a + 1; 4) 1+ 18b + B1A2.
874 1) ¥ -xy-uv+x; 2) a* —ax - x + o

3) 3a%+ 3ab+a + b; 4) 52 — Bax — Ta + Tx.
578 1) 6min + 12m®*n + 3m2n: 2) 2a% — 4a%h + 2ah;

3) a” - 2ab + &% - 4) a* + 2a%? + b* - 40710

203



576

877

578

879

380

581

582

583

1) x®+ 3x - 28;
3) 2x?—Bx + 3;
CokpaTnTh Ap06E:

2) 2x2-12x + 18;
4) ¥+ x— 2.

4-8% | ) 3) fa%-10ab_

4b+2p2 " anZ-an’ ab-2p2
9 3xy—21y2; 5) x?—z-12 6) x2-x-20

4x? - 284y x?-16 x2-25
7 Rri-gx-8 9x%+ k-3

2x%-3x-2" 2x2+Tx+6
Ynpocrhts shipuskeHne (378—582).

a® . a? . 2) 9a° , Ba?

6c® 403 ' 3 5

2
4u b,
2 [?,s‘] &’

5) 5a g p. TP .

283" 5a3’
7 4x(1—1}+1:1_2x;
4-x2 x-2
1) a—3_a2|27;
a+3 a?-90
1 x+1
g &+2 X+l ,
aa—ax a2—x2'
1) 4 ¥ 9 8a

a-b a+b g2 p?’

3) [£+§-2]ab;

)
1) 1 L x _x-9
(z+3P% x2_9 x2_9o’
aZ
3 atb- :
a-1
1 ¥ [ _2ab b
a*-2ab | a?-4b% a+20b

3)[ 2xy y], ¥

x2-92 x-8y

.x2+3xy’

250453 —21c |,
6) - ' >
14¢? 102253 )
?-4(x-1) 2-«
x-1 1o
02+12_a+3‘
a2-4 -2’
3-a a-b
P9  — - = .
ab—a? p2_gt
42 4 8 + 7 .
4g2-¢ Z2a+3 3-2a

4) (l+l—L]ab.

2)

2)

a b ab
2
2) e+6 1 -(a+2);
a?-4 a?-4 a
4) —-a+1.
a+1

2) Xy oy . dy :
x*-y?  2x-2y) 24P

4 [2a+1 2&—1] Ua-5

2a-1 Z2a+l 4a

VHpOCTATE BLIDASHEHME H HANTH ¢r¢ YHGIOBOC JNATCIIHE:

1) a+1+ 6 a+3
a-1 g2_1 a-1
2) b+3 3 b+1
b+2 pt-4 k-2
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587

589

591

592

3)

a-2. a2—6a+10+ 2
a-3 a?-9 a+d

__11.
] IpH = 12,

b+1 [ ¥*+9 2 1
4 : + nmpu b=4-.
) b-4 (b3_15 b+4] 3

BraucIETR!
-1
1) [%] -332:3°%; 2) (-6)° - 812 - 273,

CoxpaTars gpofnt

1 1
a+ 43 xr—2 —0y2 r+ x2
1) % 2) xg_";; 3 = 9
yi+3
BrlauMeanTh:
1) (6-8V5)(6+385) 2) (V5-1)(/5 +1)
3) (845 —24/20)/5; 4) (1-V3)2+ (11 V3)%
VEpOoCTUTE BREIPANKEHTE:
1) 443 -/3(/16 - J3); 2) 642 ~V2(/2 +36);
3) JE—J2_~%JE; 1) Jﬁ—\fs_—% 18;
5) (V2 +3)2-3V8; 8) (2-4/3)2+2.412.
BriyycaHTE:
1) Wa+dT +/a—V70%  2) (Ja-VB —3+5)%
1 i 1 1
3 5-v5 5445 9 7+44§+7_4J§°
¥OpoCTHTE:
1 1, 11,
b 3 42 314z 2) 5-4v3 5448
3) 3-J2 _3+42, o3 _ 3 _
3+42 3-42° J3-y2 3442

[IpeACTABUTE YUCAO B CTAHLAPTHOM BHAES:
1) 0,00051; 2) L, 3) 250 000; 4 3

500 2500 °
BeraycauTs: 2
(0,25)5 - 85 16-4'2+4(§)
1) ,—13§ 2) 3
ot . [ ) 1]2
1+| =
2 16
BrrustcauTe:

0.625-6,75% - 3,25%.0.625

1) /8,75%+8,75% .7,25; 2) YL
b +7-2,7T5+ 2,
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593

594

695

596

597

598

595

Ynpoetuts apu x > 0, p > O

Hi 6,,20 ., PP
1) Slx vy 2y Jxy'8,
3) Ye1x%y5; 9 Yyt

YITPOCT HThk BEHIpAKSHHE.

1 1 11 11
1) a? —b2  2a2b2 | a—2a2b2 + b,

11 a-» a+b '

a+ b2

1 1 PR G

1 az< az x? x2 1
D711 i 8 L 1 1

ef+a a2+1 a?-1 14 22 1-x2 x2-x

L 1 1)
4) m+2m? +1 | 2m?2  4m?
1 1 m-1
2m2 mz-1

JlekapeTBeHHOE PACTEHHE POMAIIKS HPH CVUIKE Tepaer 84%
Macehsl, CKONLKO DPOMAIUKH JOMMEHK COODATL IIKONLHHEKH,
ecnn OHM UORBANNCE BRICYLIATE H COaTk 16 Xr 3Toro pacrennn?

3aBoj ABaEALI B TEYEHME oA YBENUWYHBANA EBHIYCK NPOLYK-
OME HA OFHO M TO e YUclo RpoueHToR. HaiiTu sTo umeno,
€CJIH MBE€CTHO, MTO B HAaYane TofAa sabBoj BHEIyckar 1200 usae-
auil, A B KOHIE ToJ8 CTAA BRIOYVCKATE 1452 uagennsd.

JBa CONABA COCTOAT M3 LUWEKA, MEIN W 0JI0Ba., HASBECTHO, HTQ
nepestit cnnae cogepaxur 40% oaoma, a propoit — 26% menm.
IIponeHTHOE COfep:KAHNE HHHKA B 000MX CIOI8BAX OXWHAKOEO.
M= 300 xr meproro conara u 500 xr BTOpPOro NonydeH HORHHN
cnnas, cogep:aamutt 30% nuuaxa, OnpeaeanTs, CKOJABKO KHIO-
FPaAMMORB OJIOBE COJEpIKHTCA B HOBOM CIJABE.

ApTomobuns «MocKBHY 21404 B COOTEETCTEMH ¢ OACIODTHEIME
ODAHHEIMY pacxogoeana 2,8 n Semauma AM-93 na 100 xMm oyt
npe ckopoctH 80 kM,;/u; 1 1 densvHa croun 4 p. Ilpn zBu-
HEHWU 0O CHOPOCTAMY REIIOIE DEKOMEHINBAHHRIX DACXOA TONO-
JIHEA B CpegHEM noBHuIaiaca Ha 25% . Ha croabko Joposke
ofdxoguaack noesgxa Ha pacctoaHe 500 kM Mo aBTOCTDARE
IIDH e30e ¢ [TOBEINIEHHEIMH CKOPOCTKMH?

Bal’lﬁcaTB BHpa}*CeHHe B BUfe MHOTOUNeHA CTAHOAPTHOID BHIAL
2

1) (5a% + 3a - 1)(2a® — da + 2); 2) (gma-i:-n] :

3) (3mZ—6m + T)(-2m2 + 5m — 1); 4) (alb - 3b%)¢,
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600

601

602

603

CROJBKO BCEIO NNPABABYINER
H [TPARAEAYIIEK BBIJIOG V BCEX
TBOHX ITPABAEBYIIIEK

H IIPAFERYINEER?

PaznoxuUTeE Ha MHOMKEATENN (G00—602).

1) 4x® 81y'; 2) 16a% — 25b%;
3) (x +y)f-2% 4) mf - (n -5
4,8_9 8r6. 1 _sp2_ 4 8.
5) 26x%y 6% b, 6) 25% b 1€
7 (x+y)P-16 (x- % 8) @+ +4(u+b)+4.
1) 4a'%® + 4a®b! + 1; 2) 44® — 12ad® + 9%
3) 16a'c® - 8a%® +1; 4) 255 + 40ab? + 16a%

1) 8a% + 3a’by + 3a%bxy + Sa°bx;
2) 25x% — 15x%y — 20xy? + 1245,
3) Sa’c + 10a? — 6bc — 3abe?;

4) 8xy® — 24y - Taxy + 21a.

YUpPOUTHTE BhlPaieHRe;

5 -1
1) (1— 1 ][1+ 1 ] :
a+b_ Y a+h

3
2) (m— 2 ‘[m+ 2 ]+ 4 =3
m+n) m+n (m+n)

3) [a—b+ 4ab J:(a+b-—4£);
b

a - a+b)
2_ g0 2_ 33"
4) [a—2b—u b J:[2a—b+u b J
a+b a—-b

YHDDCTHTB BLIDAALHHE I HAHTH ero YHCI0BOe 3HAUEHUE!

p 2 19
1) a+2, 4 *av?l3, 3 npna=—l—1-;
a-5 al-25 ath 2
2
-3 [a“-3a+8 3 1
b : + opu a=—.
)2+a [ 4- a2 2+a_] P 2
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605 DBeUHCIHTE:

1) (5-102 =351 : 102 2)

R RCIR NG
5) 3-10-1[80-%)_1&]_3&]“,[g)‘l;

42
4-1.3-1 (E

3
6) —M—; [} \/5,82 - 4,2%; 8) ./6,8%-3,2%,

608 CorpatuTh Apobn:

1) ﬂz_; ) __.H.y“l__x:_l____;
al-p? (x®- )
3
. mE—m
g) £ % 4 .
) al4 bl ) m-1

607 BoIYHCINTE:
) VB -2 - J(1-3)% +43;
) V(B -/8)2 + (1 - /By - 55

o o
3) J12(V/3-2)2 —4/3: 4 %—

ol

60B Vopocrutrs npu x > (0, g < O
1) g,}z,zsxl"yb'.; 2) 0.11 /%xlzyz.

609 VmopocTHTh BLIpAsKeHHe M HARTH ero IHavYeHMe:
11 1
mZn:+ nd
12
m+m2nld
1 3
mip=_p 2
3 11
mi-mind

1) npu m=0,04, n = 243;

2)

upu m =81, n=10,1;
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610

611

612

813

614

615

618

3) [HNE{:J'[I_

a-x
at+x

| a+,fa2—x2

a—Ja2-x? a+,ja2—x
Yopoerar. (610—611). L1
244 1
1) 6n- f2 18mn 2) : 11.“ l“‘ .ad;
I a? a?+1
3) m+n _[J;+-J_ 2dm
m+2dmn+n \Jm-vn m—n)
1
4 -a? [ 16+8a+a?
VYl | 3 -
\ 22+ a a?

1) aya 1+J"} 2) [1+bJ_b_ b}'l+ﬁ
L Ve =1 Ja - 1 1+ b 1-&
3) ] (1-va) 1) (m+ 1- ”‘] 1+m).
—J_ 1+ +m

2, ¥pasHennn

Pewiwrs ypasEerune (G12—817).

1) BBr-7N-3(B-x)=5(2x+ 1),

2) 10(2x-1)-9(x-2)+4(5x+8)=T1;

3) 3+xb-2)=(2-x)(x+ 3}

1) T—x(8 + x)=(x + 2)(5 - x).

1) B -7 _x+2_g, 2) dr-8_3+2x g,
6 T ’ 3 5 ’

3) 14—x+3x+1=3; 4) 2x - 5_6x+1_2'
4 [ 4 8

1+ __9° . gy L ___8

3(x+2) 8x+11 3(x-1) 2(x+86)
3) x +5—_x=_2. 4) x+3+ X _
B-x 5+x ’ x-3 x+3
1) x(x - 1}y=0; 2) (x+ 2)(x-83)=0;
3) x[z.x—l}(4+3x)=0; gy F=9NEHD)
2 x%+1

1) %+ 38x=0; 2) 5x-x2=0; 8) dx+5x'=0

4) -6x2 —x =0 B) 2x% - 82 =0; 6) 2 JCT=0;
2

p) [i;]—1=o; 8) x*-8=0,

) mpu a=95, x =4

—ye? _x__ npna=3,x=\/§-




617 1) 223 +x-10=0; 2y 2x2-x-3=0;
3) 722 - 13x - 2=0; 4) 4x? —17x - 15=0.
618 PemuTe ypaREeHHE (2 — KOMIUICKCHOR UHCIO):
1) 22+ 72+ 13=0 2) 22-82z+18=0;
3) 3:2-2z+2=0; 4) 522 -4z+1=0,
PemuTe ypaerreHne (619—624).
819 1) (8x+4)2 +3(x - 2)— 46;
2) 2(1-1,6x)+2(x—-2)=1;
N (Bx-Nx+D-(x+4)¢=0;
4) x{11 —6x)— 20+ (2x - 52 =0.
620 1)|x|=%; 2) |x-1]=4;
8) |8-x|=2; 4) | 8x| - 8x = 6;
5) |[2,6-x]+8=5; 6) 3,7+x|-2=8.
2
621 1) — 7 __B=5x; 9y - _x¥2_4
2x+9 *»-2 x-2
3 4Ly, 4y 22 X g
2-16 x+4 (r+6)Y x+86
622 1) x*- 172 + 16 = 0; 2) »* - 3722+ 86 =0
3) 2xt—Hx* - 12=0; 4) 2t -3x2-4=0.
823 1) Jx+1-5=0: 2) 6-vyx+3=0;
3} ¥h-x-1=x; 4) 3+JVx-5=x—-4;
3) Tx~+2x+2=5x; 6) 12x-+85x-4=11x.
624 1) x*~86x%+8x2-5x+1=0; 2) x*+x*-1822+x+1=0.
625 PemuTe rpajdwruecky YpaBHeHHWe:
1) x®=3x+ 2: 2) x¥=-x-2; 3) %=6—x;
4) xl=2z-1; 5 ﬁ:x:3; 6) vx =6 x.
Pemure cucreMmy ypasnenuh (626—628).
626 1) [x+y=12, 2 |x+y=10, 3) [2x+3y=11,
x-y=2; y-x=4; 2x-y=7;
4) [3x+5y=21, 5) |3x+by=4, 8) [4x 38y=1,
Gx+5y=27; 2x-y=T; 3x+y=-9.
2x _3y _ 1 _1
627 1y |Z2_3Y_o, 2) 42(“11) Ly+19)+2,
L Bx =38y +8;
2.1c+4g1 b H Y
(3, 2, 1 _i
3) ‘;x V=2 4) [4(:c+3y)—3(x+2y),
3 1. _q0l, x+ 5y =12,
4x+6y 126'
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628

629

630

632

633

1} Jx-y="7, 2) |xr—-y=2, 3) |x+y=2,
xy=18; Yy =15; xy=-15;

4) |x+y=-5, 5) |x?2+y?=18, 6) jx%+y?=41,
xy=-36; ry==6; xy=20.

Pemrurs ypapaenne (629—636).

1 4(7—Bx)+3(4x+]):12x+17;
o 2

2) 2(5x--24)-%115=¥;

3) 2x+3+(7x_3—xJ=7x+11+1;
5 2 3

4) 6245 (g, 2x+1| _10x+3
2 2 4

1) 2x=1-x43; 2) x5 -12=1x:

3) x5 +8=x43+5: 4) 2x+6 — 8 =246 + x+/3.
1) Y22 =13 2) Jix-12 =13

3) Jx-12=x-1; 4) Jlx 12 =1-=x.

py EHE_Z(F-4)_z-2_ 4B+®)
x -2 x2—4 x+2 4—x2

21+ 2 __6 _ 8
x=1 2.1 =x+1
3) [ 3 - 2 +1
4x3-1 2x+1 2x-1
4) x+1 x+l_ 4 x—1

x-2 x-1 (x-1)(x-2) x-2
Z
1) X _ 4 _(__Tx+6 :
x+l x+2 x*+3x+2
2x% 8x-2 3 _ 2 _ 2x
ri—x x2-1 £B-x x-1 x¥-1

1) fBx+4-x-9=1; 2) J21+x-28-3x=1;
8) JEx+3=13%X*1, 4) J2x-3=2

2)

V62 -3 Jox +12°
4 —

B) VO —-bx + =28+ x;
{3+ x

B) —2—— +Bx+1=y5x+9.

Vax+1
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635 PemaThr YPARHEeEHE OTHOCHTENLHU Xi

1) x% - Bax — 6a2=0; 2) x% - Tax + 10a% = 0;
8) x? -~ Bax +9a? - b= 0; 4) x'—dax -2 +46%=0.
826 Pemurr ypapmesne (a =0, b= 0):
1) xz—ax 0; 2) ax® -x=0; 3 ax:+bx=0;
ar® L o0 ax? _xz_
4) -—+—b-—0 5}T+x-—0, 6) > 5—0.
PemuTi cneteMy ypasnenuit (837—638).
637 1) {2y-3x=1, 2) J10x -3y =38,
8x+5y=384 6x + by =50;
3) |[6x-15y=12, 4) |14y —-9x =5,
Adx -9y =10; 12x + 21y =33.
638 1) |x%-5y°= 2) |3y®-2xy=160,
xy+7y yr—-8xy—2x%=8;
1,1_3 1,1_1
FAVEES R PRI
L-l-l:é' L—L:E
x4 x2 p 8
5) [2x?+y?+5xy-232, 6) |x2-2y2+ dxy = 45,
yi-xy-2x2=0; y-xy-6x%=0;
7y |27 23— y% =26, 8) |x%+8yt=12axy,
x4+ 3xy+y*=13; x+2y=6.
839 Ilokasare, 4TO CHCTEMA He MMeeT pemenmii:
1) Jx-y=3, 2} |3x-2y="1,
—2x +2y=-10; -9x +6y=2l.

Dioivasein v
PemmuTh HepapeHCTEO (640—641).
8640 1) 3x— 7 < 4 (x+2)
2) 7—6::}%(9::—1);
3) 1,5(x—-4)+2,6x<x+86;
4) 1. 4{x+5)+1.6x > 9+ x.

841 1) X - l_x 4g1 2) x+4_x—l>1;
2 5 4
3 x - 1+x+1>7; 4 2x—5_3—2x<1;
) 2 3 ) 4 5
-3 .
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642 PemHTk cUCTEMY HEPaBSHCTE:

D |e+5>26x-13, 2} |82x+8320,
2x—-5< x-T<4x -1;

3) |bx-1<T7+x, 4) |3x-2210-x,
—0,2x>1; -0,6x<1.

643 HahTn Bce pelleHUA HEDABEHCTHA, ABAAKWIIHECH HATYDAILHLE-
MH YHCJIAMH.

1) x—2_x>£_8; 2 T8, x5,
& 3 2 4
644 Haiita pee ueaALic YHEAN, APAINIHCCA DPCINSOHAMH CHOTCME
HepaBeHCTB:
2y—13
1 J2{x+1)<8-ux, 2y 3y~ >2,
-5x -9<6; 8y-20 . 2
B 29 e Ly_ 7y
6 " 3 sw-7%
3) [3(x-D>z-7, 4) -"T'l_iii ygzﬂg,
—Ax+7>-9; ) 14
l—yéﬁy—ri-

845 Haitruz BCe perlledHsA CHCTEMLI HOPABSHCTS, ABISION(HOCH HO-
JIBIMM OTPHIATEIBHEIME THUCIaMM:

3x-2+21>2x—1_3x+2’
4 2 3 6
2_x_—5_3:c-»1>x—3___2§_:1'
3 2 5 4
646 PemuThk KBaApaTHOE EEDABEHCTBO:
1) x2-3xr+2>0 H x2-_2¢x-3<0;
3) xX*-7x+12 >0 4) x?+3x-120
5) 8+4x +8x2 <0 6) x -x2-120;
7) 2x2—-x -1 < 8) 3xt+x-4>0,

647 PemuTe HEPABEHCTBO:
1 -l
>z —1|l<a=-
1) |x] 3 2) |x-1| 23,

3) |x—1|>8; 4) jr—1|< 2

648 DPemuTs MeTOAOM WHTEDPBAJOB HEPABEHCTBO:

D (x—-1}{x+3)> 0 D (x+D(x-2)<D;
3 (x+1,89)(x—-2)x >0 4) x{(x-8)(x—T) > O
5)(;\:—1)(12—%)?0; 8) (x+3)[x2—%}£0.
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649

650

652

853

856

CpaBHHTE YHCAL:

1) 5v2 1 T3 2) 9 u 1455
3) 10411 u 11J10; 4) 56 u 65;

5) 833 u 2¥10; 6) 233 u v2-is.

Ha¥itn Haubosakllee mesoe OTPHUIATEAbLHOE THCAO, ABJIAKINECE-
¢Sl pelreHHeM CHCTEMLEI HeDABEHCTB:

X_ZX4E5>x45,

8 4 2
1o iy<-Lx-2).
8 7

Haflru mauboneliee HATYPANRHOES YUCAOD, ARIAKIESCH pelme-
HHEM CHCTeMBbl HEpaBEeHCTB:

5x_3—2x>7x2—5+

-2 9x<p-_X"2,

x,

PemnTh HepabeHdceTeo (B52—653).
1)|§+3|>2,5; 2) 13z - 2| > 10;

3) |5x-8|<T,; 4) |2+ 5x]| < 0.

1) Y22 <1 9 Vx> 1;

3) ,}[x—l)"‘ <l 4) \J(:c—llz >1.

1) %> -32; 9y a7 < 128; 3) x!> 81;

4) z% < 64; 5) x%> 27 8) x5 <-1;

7 x8>1; 8) x10 <1,

1) (x+3}(x—7]>0; 2) (x+1](4—x)<0;

2-x x4 B

2_ . 2_

3)x x 12?0; 4)1 7:c+12<0;
x+ 0 x-1

5) (x—l)(x+2)(x—3}<0; 6) {(x+TH=x2-3)

(x—4)(x +95)

TokasaTs HePABEHCTRO:
1) a2 —ab + B > ab;

D at+ai>2 commant;
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(B-x)(z-6)(x-1)

2) 1+§>J§3, ecou b > 0:

4) a® + a3 > 2, conn a > 0.



667

859

461

687

4, SHTAUH HA COCTARJICHHE VDARHCOHWH

CyMMa a8yx 9uces] parHa 120, a NX PA3HOCTL paBEa 5, HaiTh
BTH TUHCHA.

Ha oyTe oo reweEMIO Delty Karep saTpaTii 3 4, a Ha ofpaTHLit
oyTs 4,5 4. KaKopa CKODOCTh TeYeHHA PeKH, €CIH CKODOCTH
RATEPA OTHOCHTRILHD BOILI 25 mm/u?

MoropHaa noAKA Npomaa oyTe or A 1o B 0o Teuenno pexH sa
2,4y, a o0pavasili oyres sa 4 4. Ha¥iTH CKOpuCTh TeueHHA
PEKH, €C/AH HIBECTHO, 9TC CKOPOCTE JOOKH OTHOCATENLHO BOJARL
16 xm/u.

Katep nmponapis 15 xM BEHS o Te9eHEK pexn 3a 1 9 B Bep-
HYJCA Ha TY K€ IPUHCTAHL, TOTPATHE Ha COpATERIN OyTh 1,5 u.
HaftTi ¢kopoCTs KATEPA OTHOCHTENBHO BOALI U CKOPOCTH Tede-
HHA DEKH.

Ilepuverp paBHOGEZPEHHOrO TPEYIOALHEAKA pasen 5,4 M. Bo-
KoBafd cTopoHA B 13 pa3 anuHHes ocHoBARMA. HaliTn RAMHRT
CTODOH TPeYTOALEHKA.

CropocThb peHCOBOTC TPaMBad HOBOE KOHCTPYKIO#HM Ha 9 KM/
Gonbme, YeM CKODOCTh ODEXKEENO TDAMBAA, HOSTOMY OH IDOXO0-
zrt MapmpyT B 20 kM Ea 12 Mua GuieTpee, 9cM TpaMBal ¢Ta-
poil EOHCTPYKIHE. 38 KaKoe BpeMA HOBEIH TpaMBail HPOXOZHT
70T MapIIpyT?

Hexoropyo gacrs gua aprofye paboraeT B DeixuMe 3KCODECOn.,
IIpu sToM erv peiicoBad CKOPOCTE VBER/AKUKBHETCH HE 8§ KM/ 4,
a BpeMd, BaTpAYEHHOS HAa MApIIDYT B 16 KM, coKpauaercsa @a
4 muz. 3a KAKOe BpeMA HPOXOAHNT STOT MEPIIPYT aBToGYC B pe-
JEHMMeE SKCOpecca?

OpHO 3BeHO coBpalo CO CBOETND YYacTKA $75 II NINeHHNH, A
apYyroe 3B6HO ¢ YIACTHKA, MeRemmero na 2 rea, — 920 g nmenn-
nbl, CRONLKO OeHTHEPOB NIISHHOL co6pate KasKgcoe SBeHO ¢
1 ra, ecnu u3BecTHO, 4TO ¢ 1 ra BRo BTOpOM 3BEHe cofipasau Ha
5 u mmenunw Sonsime, 4eM B NMEPBOM?

Ilpn opnoBpeMeHHO# pabore ABYX HACOCCGE DPYA O OauimeH
23 24 5O MHH, 34 CKONBKO BPeMeHH Mor Ol O9ECTOTE NPYE
KaMIulit Hacoc, pafoTan OTAENLEO, €CNH OANH U2 EHX MOMET
Ty pabory BHOOJHATE HE 2 1 ORICTpee ApyToro?

Oren crapine gouepd B 4 pasa. [127s JeT Hazen oH GBI cTapine
eé 8 9 pas. Croanko ner ceitdac oTny U govepu?

Iloesx, oTxoasi OT CTAHIWH, DABAOMEDHO VRENWUIHRAET CKO-
POCT: IEVEHWA M 3a 25 mwu gocruraer cropocth GO BM/=,
HafiTH yCEODeHEHe Hoeana,
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670

671

672

673

674

Toesn, orxopa OT CTAHOHHA, PABHOMEPH(O VBEAHUHBAET CKO-
pocts ® 3a 10 mum aocruraer 30 xm/u. Kakoe pacerosnne
ORpOHAET [I0E3L sa 2T0 Bpema’

Teno SpomieHo ¢ HEAYATLHOM CROPOCTHIO Uy = 3 M/C REDTHHANE-
HO BHH3 H JABHXKETCH PABHOYCKOPEHEHO € YCKODEHHEM £ =
= 9,8 Mm/c?. HafiTeE BpeMd, 3a KOTODOE TeNo HNDOHAET DECCTOA-
Hue ¢ = 187,6 m.

ITemexon ¥ BeJCCHIESHCT OTOPaBHJIHCHL OOHOBPeMEHHO Ha-
BCTDEYY ADPYr JADYTY MR DAARLIX TOROJOR, DACOTOAHUE MeKAY
koToprimu 40 xm. Bepocuneancr npoexan MUMO DEIIEX0OA de-
pe3 2 4 nocie OTOPABJICHHA B HA Bech IIYTh 3aTPATHA Ha 7,5 4
MeHBIIE, HeM Ielllexod. HalTi cKopocTh: JPMMEKOHUA KAMIAOTO,
CYHATAA, YTO NeNIeX0s B BEJJOCHIEeAHCT IBArAJUCE BCE BpeMA C
MOCTOAHERIMHA CKODDCTAME.

Bognrens memayropogaoro aptofiyca BRIHYAEH BRI IO LOPO-
re 3a0pPAENTE 8BTCOYC rOpIOUMM, 3ATPATHUR Ha 3T0 12 MHE. YTo-
6Bl NpUOGHTE B KOHEOUHLIN NYHKT BOBPEeMs, OH VBeIHUYNI CKO-
poctk &BToOyca Ha 10 KM/4 u AMKBMANPUBEN ONOZZBHME HA
neperoHe B 60 kM, C xaxoil cKoOpocThiO IBATANCA asTofyc HA
TOM neperoue?

Tloesp nmpomén MHMO HENOABHKHO CTOAMErD HAa muardopme
yenorexa 3a 6 ¢, a MuMo maardopmer gaRE0H 150 M 3a 15 c.
HaiiTH CHOPOCTE ABHIKEHHMA IOESKA K €0 AJLHHY.

5. PDyHRIUH M TpadHKH

BriAcHATE, DPHEANIEKHT A8 TOUKE A rpadmky JadHOH QyHy-
OHH; HAHTH KOODAMHATH TOUeK mepecedeHus rpadmHxa sToH
GYERKEHE © OCAMHM KOODAHHAT M JHAUEHHC GYHKIOIWH IpH
x=-2:

2 y=Jx-4 A -1)

3) y=2,5r-5, A(l,5 -1,25);
4) y=-~1,5x + 6, A (4,5;-0,5).

Tocrponrs rpadrkn QYyHKODAR (B 0AHOH KOOPZHMHETHOR LIIOC-
KOCTH):
1} y = 3x, y=—3ux;

2) y:%x, y=—%x:

NDy=x-2,y=x+2
Y y=-x-2,y=2-=x.
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676

677

78

879

a81

682

TiceTpoET: rpadMy OVHKIUM:

2
=x2+2l =|x-1,
1) y=x +24, 2} y [x 3],
3)y=(x+2.5)3—$; 4) y=a%—4x+5;
B) y=x2+2x-3; 6) y=-x*-8x + 4.
HaiiTiH KOODAMHATHI BepInuHAI Napatob;
1) y=2x2—8x+16; 2) y=22-10x + 15;
3 y=x>+4x-8; 4) y=2x*-5x + 3.
HaiftTy HaHGOAbINEE WM HAHMEHBIIEE JEAYCHHES DYHEKIHH:
1) y=2%— 7x--10; 2) y=-x*-8x+T;
3 y=x-x-6; 4) y=4 - 3x - x2.

TlocTpouTs B OAROI KOODAWHATHON OIOCKOCTH rpadHrM ABYX
ABHERX GYHKOWA M OOpefesMTh, IPY KAKMX JHATCHHIAX APry-
MEHTA PAaBHE 3HAUEHUA 2THX HYHKIUH:

1) y=22-4 m y=38x;

2y y=(x+3P+1 u y=-x;

Dy=(x+1)(x+3) u y=-x-3;
Hy=2x*+1my=a+l.

IToCcTPONTE 3CKH2 rpad@KKa U [IepedIHCIRTL CROHACTES QYHKIHIM:
1
Dy=x%  y=1%5  Dy=_5  Yy=_.

CPAEHATE JHAREHHHA Bmp;uxeuaii:
1453 n 4‘/5§; 2) v—g " ﬁl-%.

ITocrponrTe rpadur GyERIUE 1 HaliTH 3HAMEHVS X, OPE KOTO-
peix =0,y >0, y <0

1) y=2x%-13; 2 y=-222+1;

8) y=2(x~1)5 4) y=2(x+2)%

B y=2(x -3+ 1; B) y=-3(x-1)%¥+5;
T y=224+2x-8; B) y=x% - 4x + 8.

HaliTh suavesna xoahdMIueHToB ¢ ¥ b KBaApaTHuHON PyHK-
Fi)3 (%]

y=ax?+bx -5,
ecam y(-1})=0u y(1)=4.

Ha#ttv sHaverka KoapPHIMEHTOB &, D U ¢, eC/IH U3BeCTHD, UTO
rpadhur diyERITIN
y=axf+bx+ec

OPOXOIUT Yeped TouKH {-1; 1), (1; 0) u {4; 3).
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689

690

601

692

693

694

605

IMocrpouTk rpadimk dyHroHa (684—687).

1 y=%—2; 2) y=3+§;
3y y=2-1 9 y=-L+2
1) y=vx-4; 2) y=-vx +1,5
8 y=Vx+3; 4 g=-Yx+1.
) y=|x-1]; 2) y=|-1+2x;
3) y=|4- 2% 1) y=x%-3|x|
E, ecnl x 2 1, 2, ecn x> 1,
Vs gx, e x <1; 2= xiz‘ et 2 < L.
BHIACHUTEL, ABAACTCA JH PYHRIMA YSTHOH UMW HeTETHOH:
1) y=2x*-|z|; 2) y=1x1+ 2%
3 p=Yr 1 yy="r2

6. Iporpeerua

Yncnosas [NOCNeJOBATENIEHOCTE 3AJAHE li)OpMYJ[OI‘:I n-To YHeHa

g,=n(r + 1). Asanercsa Ju 9ISHOM 3TOH IOCIENUBATENbHUCTH
acaa: 1) 20; 2) 30; 3) 40?7

TTocnenoraTensHOCTR 3AJAHA YVCAOBMEM ¢, = —1 W pexyppenT-

Holt gopmyacht a,,, =tg [% 2, ) BrrudceaHTE eXezywoimne

TaeHE NOCNeA0BATENLHOCTH:
1) a,; 2) a3 3) a3 4) a5 a,

HaiiTH pasHOCT: apHGMETUYecHoH NLOTPCCCHH, CCIB 4, =T,
(17 =-5,

HaiiTHh nepBHE 4YileH ApHOMETHYECKOH pOrpeccHd, ecau
a,=4,d=0,5.

Bruneants nepsril uneH 4 ¢cYMMY 72 IEPBRIX WISHOR aplidMe-
THYHeCKO# UpOTpeccUHl, ecu:
1) a,=45%,d =10, n = 45; 2) 0,=121,d=-5,n=17.

Haiita moMep n, ecau B apEdMeTHueckoll Iporpeccu a, = -2,

a, = -6, a, =—40.
HaliTn cyMMy AeCATH NEPBBX YICHOB [OC/AENOBATENEHOCTH,
sapeHAON pexkyppeETHOH (opmynoit b, +,=—b?" M yeaosHem
b, = 1D24.
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697

698
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700
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705

B reoMeTpH4eCKOH OporpeccHy HaHTH:
1) n, ecnm b, =5, g=-10 u b, =-5000;
2) yyecan by =16 m bg = 2;

3) by, ecor by=16 m bg=2;

4) by, ecnu by = 16 1 by = 1.

Haitrer cymmy uncen 3 +6 +12 + ... + 968, ecnu eé crarae-
MEBIE ABJAAITCA MOCHEeJ0BATENBHEIMH WICHAMH PEOMETPHIeCKOH
TPOTPECCHH.

BrIUHCAHTE MepPBIi TUIeH H PASHOCTE apAdMeTHIECHOH HpPO-
IPECCHU, €CIH:

1) a; =25, a,,=-3; 2) 2,=10, a0, =19;

3) agta;=4, a, + ay, =-8; 4) a; + a4= 16, ajay = 28;
5) S;0=110, 2,5 — a5 = g;

6} a; + ap +ay =15, aja,a; = 80.

Hairtu pecaruit unen apmdmerueckoll IPOrpeccHn, eC/IA:

1) gg=-dHu g, ="7; 2) ag+a;; =-10;
3) o, +a,,+a,, =12

Ha#lTH DepBw# 4ieH M pasHOCTh apU(MeTHUeCKOH IIporpec-
CHH, ¥ KoTOpolt S, =-35 u S, = -1680.

SIsnAeTca JH reoMeTPRYECKOH IporpeccHeill HOCHeAOBHTE b~
HOCTB, 34A8HEAA GoDMyI0il n-ro unsea:

1) b= 32 2) b =20
1"
8) b= 9 5,=-50

BRIYHCIHTE 3HEMERATEN:E MAOMETDHYSCKON APOTDECCHH, eci:
1) b - 12, §, = 372;

2} b,=1,8,=15T;

3) b, =300, S, = 372;

4) b, = 144, 85 = 157,

Heifitn nepssifl 9aeH, SHaAMEHATE b B (JOPMYNY 1-TO 4deHa Teo-
1

MeTpHveckoit mporpecens, ecanm b, =— 1 mb =- 5"
7

2
HaiiTi 9eTREPTMH UiIeH ¥ 3HAMEHATENEL TeOMEeTDHEecKol mpo-
rpeceuy, ecan by= 6 m by = —24,
Memxay TuciaMpu % # 27 galirm TAKHMe TPH YHCAR, YTOBEL mo-

JAYHUHI0Ch OATE TOCASAOEATC/ALOLIX UJICHOB [eOMETPUIeCKOH
OpOrpecCHH.
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707

708

709

710

711

B reoMeTpHuecKoil IpoTpeccEH HAMRTH:

1) b, u b, ecain g = 3, §; = 484;

2) b; n g, ecau by = 0,024, 5;=0,504.

BorzncanTe nmepshit 4ieH M snaMeHaTelbh IEOMETPHISCKON
OpOTHEeCCHH, ecan:

1} by + by =20, by + b = 60; 2) b + b, =60, b, + by =51.
B reoMerpuueckoil nporpeccRy HatiTi:

1) 85, econ by =88, g=2;

2) 8, ecxu b, =11, b, =88;

3) by, eomm S5; =341, g=2;

4) S;, ecau by =44, b, =176.

Cymma uncesa x, iy, z pasda 25. Unena x, 2y, 2 ABJIAKTCH NO-
CleNOBATENbHBEIMY WIeHAMH apudmMeTwdeckoil mporpeccuy, a
unena x, y + 1, 2 — NOCAEZODATCALALIME ISHAMH NeOMETDH-
yecKOit nporpeccun. Haity x, Y, 2.

IIpn xaxom suauenun ¢ 4ncna ¥, v4-8x, 8 - 2x asnaloTes
OoCcAeNOBATEILHEIMY WIEHAMHM PeOMeTDHYecKOH mnporpeccum?

Ha MexzyHapoAHOM IHIAXMA&THOM TYpHHpe B Bylameirte B
1896 r. mepsoe MecTO IAHAM IHAMEHUTEIH DYCCKHE MIAXMATHCT
M. Y, YHropuH, ¥UacTHHKM TYPDHHMpa WIDAJH ZDYT C APYFOM
onuA pai. Beero 6uLno curpano 78 naprai. CROMEKO MIAXMATH-
CTOB Y4aCTBOBAJIO B 3TOM TYPHHpDE?
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720

721

5 TTOBTOPEHHE
Bapumanr 1
BeinoaHuTs AeiicTBHA:

l-a 2 _|_--3—7.‘.:-'1-2¢::2
l-a+a? 1l+a ad+1

PeuiuTh ypaBHeHue

Jx+3+5=Tx.

Beruncants

2

42_0-(JJ5+1—JJE—1]

I'padux dyHrnuu y = -3x + m Opoxogur depesd Todky (—1; 2).
Omnpepenutt 3Hadenue m. [IocTpouTs rpaduK M yKas3aTh, NPH
KaKuX 3HaAUYeHHAX X quHR]].PIH IIPHHEMAaEeT OTpHLIATeJILHEIe
3HAYEHH .

2x +6y =18,

P 174
eluThs CHCTeMY YpaBHEeHH {3.’!7 _ 5y =-29,

BapuasTt 2

Boruncauts

3-(0,5:1.25+%:1

[1,5 + -]—'] :18
4
PelIuTh ypaBHeHWE

3 _4x-1_x"+5
x-1 x+1 x2-1

)

= e

AT

5.

PeminTh HepaBEeHCTBO
3x2-Tx+4<0.

ITocrpouTe rpad@uK QYHKIHY Y = %w/:\:- U HaliTH OpubiaMKEHHO
no rpadury y (7).

Pemuts sepasencrso |3x — 7| > 10.
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723

T24

725

726

727

728

728

730

751

Bapmautr 3

Bruncants

3,75421 275_11
2 2

gl _1875 8li1s
3 3

Corparatsk gpobb
z%+2x-15
xZ-y

.

Pernuts cweremy ypapHewni

iz 2x-y_g, 1

5 2
E,ﬁ:S_Qx
2 6 ’

IlocTpoure rpadus GyHKIHA ¥ =—% H YKA3aTh NpOMEXYTKH,
HA KOTOPHIX 3T& (PYHKIUSA BOIPACTAET.

HafiTm cyMMy neperix 15 unenos apud@MeTHdecKol mporpec-
CHH, ¥ KOTOpol nepeidit anen pasen 20, a pasnoers pasna 12,

Bapunant 4
Peliurs ypapHeHEe
V8xr—4d.Jx-~-2=4.

Pemnure nepasencrso

7x—2+5x<11x—5'

VopocTUre BRIpAMEHHE

{a+b+a_b a2+b2] 2g%- 247

a-b a+b al-p? PRI

Haliry naTmiiE 4neH FeOMETPHYECKUR [POIPECCHH
by boy vy Dpa o

€CaH by — b =18, by — b = 42,

Pemiuts ypapHeHue x*!=6 — x2.
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733

734

736

737

738

739

740

741

Bapumant 5
BrraupcanTs

Penrnte ypaBHeHHe

3.\:--2= X +4
2x+5 x~-10

Ha gpyx ropopos, maxozamuxcsa oo paceroanmu 700 xm, or-
[IPABHINCE OZHOBPEMEHHO HABCTPeUYY APYL APYTY ABa IIoe3Aa.
CropoeTt ArMeHus ogporo mz aux =Ha 20 wm/v doneure cxo-
pocTH apyroro. HaiiTi CEOPOCTE ABHMCEHHA KAMKIOTO IMoe3ja,
€CIH HABECTHO, YTO OHN ABMTANHCH 0e3 OCTAHOBOK H BCTPETH-
JIHCL Yeped 5 9 Irocie Havala ADHYKCHHA,

PewnTe ypaEHeHNE

YKﬂaﬂTb, B KAKOM EKBAADAHTE DACHUJIOKEHA BEPLIHHA nupaﬁu-
Jel ¥ = x% + Tx + 10.

Bapuaur 6
PemnTh cucTeMy HepaBeHCTB
"T"? s2>21_
x-g>%=4,
3

YHPOCTHTB BEIDAMEHUE

[ax—b_bx+a]_(az—bz .a3+bz)

e-b b-a | x2-1 x-1

Briuncnnte
(/20 - /45 + 280 + 8/125) - V5.

IocTpouTs rpadgak dyvEKIMN y = —x2 — 8x + 12 ¥ oOpegennTh,
II4 ITAKO0M HODPOMCILYTHE 9TA q.)yHRlJ,HH BOIPACTAET.

Pemnte ypapHeHHE
(x—2)F+5(16-3x)=0.
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750

751

Bapuaur 7

PasfioyRHITh MHEOTOYJIEH
Byt — 10y —yz + 22
HA MHOKHTETH.

BHINOTHUTE JefiCTBILA:

2 &
+ T {il- - Ha+bd)
[a a—b]{ a3+b3]( )
PemuTe ypasHeHHE

x+1+x—1=5
x-1 x+1 2

HaiiTu nanbossmee sHaueHue PyHKOEN

y=—2x2+5x—3-

5,/(0,00032)-2 .

Briuncenmrs

Bapuant 8

Haiiru apavenie anrpamennsa

1+x+ 1 ,: 1+ 1
l—x’ 1 x2

Haiitu ofnacTe onpesenesns PyEKIHN

_jx-8
Y=yax-1

Petuurts cucteMy vpaREEHHH

x+3y=4.
0,5x+y-1,5.

=1
nopH x 5

HaliThH p 1 g, eCIM M3BECTHO, UTO BepLIHHA napabosn
y=x2+pxr+gq
umeet woopaueEars {(—1; 2). IloeTponT: rpaduk sToft Gymcnnn.

Briunenure

(1+47)(4-7)-3J7 +9J7.
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754

755

756

787

7568

759

760

BapuauTt 9

PellUT: CHETEMY YpaBHeHHH

2a%+50-3

al+n-6

Coxpature Apoln

HajtT p 1 g, ecnu mapabona y = x% + px + ¢ nepecexaer ock
afcimee B ToOUKe x = 2, a och OPIHHAT B TOUKS |f = —2. Ompeze-
NUTE KOODHHATH REDPIUHHE MAPAOGONLT W REIFOHUTH, TP KA-
KHX JHAYCHHAX X Mapaboja pacloJokeHa HIKe ocH aGcomce.

B reoMeTpuyeckoll mporpeceuy CyMMA NepBOTO U BTOPOLD Wie-
HOB paBHa §, 8 PA3HOCrs MexAY IEPBBIM M TDETBNM 4JeHAMH
paegHa 3. Hafitn ¢yMMY DepBHIX WIECTA WIEHOB HPOrPECCHH.

Baprmant 10

HaiiTu nejble DemleHHA CHCTeMBl HePAEBSHCTE
2x-8 4x-2_ 1
x + x

)_“_’
4 3 12
5:r+1_8x—1(5.
2 H)

BrIACHHTL, OPOXAIAT JH IPAMEA I = dx — 2 uepes TOUKY Hepe-
ceuenus OpAMEX y=2x - 1 n y =4 - 3x,

2a?-3a-2
Coxparure apobs -
e“+3a -10
Ha ropona A BEEXAN aRTOMOMNEL, M OAHOBPEMEHHD HABCTRRYUY
emy u3 ropoma I3 Bmexan asrofyc. [Buragce Oea oCTAHOBKH U
¢ HNOCTOAHHBIMH CHODOCTAMU, OHM BCTpeTAMch 4Yepes 1 u
12 MuH mocite Hauana aeenns. HaliTe cxopoeTH aBTOMO-
funA B aprobyca, ecan aBToMOGMIL LpKOsLl B ropoa B Ha 1 4
paHbIle, yeM aBTOGVC B rOpOA A, A& DACCTOSHHE MEXIY ropoIa-
M A H B pasuo 120 nm.

B apudmermveckoft OpOrpeccHH ¢YyMMa IIEPBOTO H IOECTOTO
uneHoB papoa 11, a cyMMa BTOpOro ¥ HeTBEPTOTO LIEHOB PABHA
10. Haiith cyMMy NePBHIX 1IeCTH YJIEHOB 8T0I OIpoTpeccHH.

8 AnreGpa, § K, 225



3amaun
. IJI BHEKJIACCHOM
paboThI

nenann Nesnss |||||||| ..... Jaooon Neooao Nooono 06000 Jooaoo (zooao Jazono Jocoaa (looooc (ocooo Koo

761 JokasaThk, 4TO eCJH HATYDPAJIbHOE YHCJIO He AeJNTCH Ha 3, TO
OCTATOK OT AeJeHHS KBaJpaTa aToro 4ymcia Ha 3 paeeH 1.
762  okasars, 4To np# JOO0M HATYPAJIBHOM N YUCa0 3n + 2 He AB-
JfeTCA KBaApaToM IeJIOro 4Hcia.
763 HoxasaTb, 4To:
1) umcno 107 — 361 genaurca ua 27;
2) umesro 10%° — 298 pesmrcs Ha 99;
3) umeno 91°° - 197° genurcs ma 18;
4) umcno (75 - 94)*% + (39 - 56)%5 genurca ma 19.

764 JlokasaTh, 9TO ecJH cyMMa IHMMpP HATYPAJILHOTO YHCJIA He Me-
HAETCA DU YMHOMKEHUH ero Ha 5, TO 3TO YMCIO AenuTcs Ha 9.

765 Ilyers m, n — HaTypajJbHBIe YMCJA, H OYCTh 4Kucao m — 1 ge-
nuress Ha 37, JlokasaTe, uTo uyucio m® — 1 genmres ma 3°%1,

766 JlokasaTs, 9TO He CYIIECTBYET IeJbIX YHCes X, I, JJIsi KOTOPHIX
cnpaBessMBO paBeHerso x2 — y® = 1982,

767 TIlyers m m n — B3aUMHO MPOCTHIe HATYpaibHbIe uncaa. JJoxa-
3aTh, YTO HE CYIECTBYeT HATYPAILHBIX UHCeNI X M Y, YAOBJIeT-
BOPAIOIINX YPABHEHHUIO MX + ny = mn.

76& JHokasars, 4To 4uciao Tn® + 1 He geauTcsa Ha 3 HU IPH KAKOM
HATYpPaJbHOM 7.

769 JlokasaTh, 4TO He CYIECTBYeT LeJbIX YHCeJl X H Y, YAOBIETBO-
pAlIUX ypaBHeHHo 15x2 = 9 + Ty?.

77¢: Hokasars, 9TO ecliu m, n, B — HaTypaJbHBIE YHCIA H YHCIO
m + n + k genurcsa Ha 6, To uncsno m? + n® + k® rakwke menurca
Ha 6.
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JloKkasaTh, YTO ecIM HATypaJbHbIe YHCJIA M U N He AeJATCH Ha
5, To uncao m* — n* genurca =Ha 5.

IlokasaTb, 4TO AJA JIOGBIX MEJBIX YHCeJ M M 7 9HCJIO
m®n? — n®m? penurca ma 30.

(n+1y¥+nt-1
Ilokasats, uTo Apo6HL 5 TAe n — HaTypaibHOe
YHCJI0, MOJKHO NPEACTABATH B BHJe IIPOU3BE/ICHHA ABYX HATY-
paNbHBIX YHCeJ, PA3HOCTh KOTOPBIX PABHA ABYM.

JloKasaTh, 9T0 HM NPH KAKHX HATYPaJbHBEIX YMCIaX m U n He
MOXKeT ObITh BEPHBIM DABEHCTBO:
1) m(m+1)=n(n+2); 2 m*+(m+1¥2=n*+(mn+1%L

HOK&G&TB, YTO HH IIPpH KAKOM HATYPaJbHOM yHCJe n cymMma
n® + 6n® + 15n + 15 He genurca Ha n + 2.

HaiiTin Bce HaTypajdbHBIe dYHCHa N, IPH KOTOPHIX YHCJIO
n* + n? + 1 ApnfAeTCA MPOCTHIM.

HajiTi Bce maphl HeJBIX YHUCEN X, I, VAOBJIETBOPAIOIIAX Ypas-
HeHu0 x° = y? + 2y + 13.

HaiiTn yeTpipe nocJjefoBATEJbHBIX HATYPAJBHBIX 4MCJAa, IPO-
na3BejeHMe KoTopsix paBHo 5040.

IIyere m, n, p, ¢ — HarypaJbHBIE YHCIA, U IYCTh 3HAYEHHE
MHOTOUJIeHA mx® + nx? + px 4+ ¢ npu M060M LEJOM X eCTh YHC-
Jo, nensimeecsi Ha 5. [JlokasaThb, 4TO Kaxjgoe U3 Yucega m, n, p,
g JenuTcA Ha O.

HoxasaTsk, 4TO ecau a, b, ¢ — HaTypaJbHbIe YHCJA, TO JHCKDPH-
muraaT D = b% — dac kBagpaTHOrO TpéxuneHa ax?+ bx +c
He MOXKeT IPHHHMATL 3HaueHHe, paBHoe 63.

JlokasaTs paBeHCTBO:

1 1 1 1 1
—_—t—t—F ot ——=1-—

) 1-2 2.3 3-4 n(n+l) n+1

2) 1 + 1 + 1 + 1 _

+ ... =
1-2-3 2-3-4 3-4-5 n(n+1)(n+2)

[

=1(_____1__
22 (r+D(n+2))

Jokasars, uTO ecnu a, b, ¢ — NONAPHO PA3JIMYHEIE YHCJA, TO
npH JIOOBIX 3HAUEHHUAX X BHINOJHAETCHA PABEHCTBO:

1) (x—b)(x-c)+(x—c)(x—a) (x—a)(x-b)=
(a-b)(a—-c) (b-=c)(b-a) (c—-a)(c-b)
)a2'(x—b)(x—c)+bz'(x—c)(x—a) 2 (x—a)(x-b)_ ,
(a-b)(a~-c) (b-¢c)(b—-a) (c—a)(c-0b)

L]
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743 YOpOoCTHTE BhIDAEHHE:

2+J§+J§ . 9 2—«/5 + 2+\/5

- : ) —
V243464 8144 V2-y2-V3 Vz+yz++3
J.-c oz o1+yx+2yr-1

Jxi-4(z-1)
a+b Var® -¥Ya?p L6 B 6
Y [3;/— Y& ﬂT-zWﬂo‘*] V.

yocam 1 < x < 2

"41 PemuTh ypabpHeHue:

1)_+ 10[ 4];

x
2) 6x* - 35x3 + 62x% - 36x + 6 = 0;
3) \’x—2+d2x—5 +1fx+2+3d2x—5=7w/§;
4) 2/x-2x+4-[x2-2x+0=1

=1
x
!

Haitty AeficTRUTENBHEIe KODHH VDABHEHNSA:
) x(x+ 1) {x+ 2)(x+ 8) = 24;
2) x4 (x + 1P + (x+ 2 = (x + 3)5

7RG HaliTH AelicTBHTENLHEI® DEMIGHUS CHCTEMEI ypannennfi:
1) J(x2+y*Hx-1)=13, 2) |4(x®+y°) =927,
xy(x—-y)=6; 4(x2+y)=9x"" - 8xy.

747 PeuwIMTL ¢cHCTEMY YPAaBHEHMM:

1) [x?-y3=61(x-y). 2) [Z+Lo1e,
(x+ 1) (p+1=12;

3 [2x%2-3p2+5xy-6=0, 4) i+L2y=21
3x%y?-4y%+8xy-2=0;

W+ _3
5 |x%y+ 28 =10(x +p)%, gy [ I2_8,
) y+axy 9( y) s
x“y+xy“=§(x+y}a; y(x2—1)=g-
x2+y2 5
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x+y+2=0,
MorazaTe, YTo cHCTEMa YpABRHeAWH | 1 " 1 " 1 =0
X ¥y =z
He HMeeT JeHCcTBUTENBHEIX PelleHHil.
PemuTs cHCTEMY ypapHeHwMid:

1) jlx-1+|y-5]=1, 2) |[Jfoy—x+x=38,
y=5+ix-1|; J2y-x+x+y=8;

3) |Jy+7x+y+2x=5,

\i'y+2x—y+x:1;

4) |¥25-x? - J25-y? =8,
V25— x2 +.f25 -yt = 16+ (x < py .

Haiitu Bee AeHCTBUTEIRERHE SHAYSHUA ', EPH KOTODEX YpAaBHE-
pre x2 + (4 + 2r) x + 5+ 4r = 0 umeer:

1) peficTBUTEXhHBIE U DABHBIE KODHU;

2) meficTBUTETRHBIE KODHM, DABHERIE TIO MOIYJIHY, HO MTDROTHED-
OJIOMCHEIE N0 JHAKY,

HeiiTH Bce fefcTBHTeNbHEIE IHAYEHHMA &, IPH KUTOPBIX KOPDHH
ypaeEeH”sA 2x° + 2(a + ) x + ¢ — 2 = 0 HPOTPHIATENBLHEL
HajiTH BCe 3HAYeHMA &, TIPK KOTODHX ypaBHeHue x2 + ax +
+ a = 0 uMeer peifcTEUTenLHEIE KOPHU Xy U X,, YIOBILTBODAIO-
ume yesosuaM x; < Xg, X7 Xy~ @’

HaiiTi Bee sHaYeHHA @, IPH KOTOPHIY KRANDATHUHAN (DYHECIMI
y=x?+ax +a®+ 6a OpUEMMAET OTPKIATENbLHbIE IHAYEHHUHA
op¥ BCeX x, TAKHX, uto 1 < x < 2,

HoKa3aTh, MTO eC/lU gAeiicTBUTEABHBIE YuCAs 4, b, ¢ YAOBIETS0-
pazor yenopmio ¢ (a + b + ¢) € 0, ro ypasmenwe ax? +bx + =0
umeeT ASHCTBUTENEHEIE KODHIH.
[Iyers x, u x, — Kopwu ypanHeHus x2 + px + ¢ = 0. Hafitu p
tf, ©CJIM M3BECTHO, YTO 9HCIA X, + 1 H X, + 1 ABAAIOTCA KOPHA-
MH ypaBHeHHA x — pix + pg = 0.
HaiiTe Bce sHAYEHHS F, HDH KOTODHX HepaBeHCTBO

P2rrr-2

T f 2y
x x+1

-3<

BEITIQJIHASTCH IIPH BCEX 3HAYCHHMAXR X.

HaiiTu Bce sHavueAUA ¢y, ANA ROTOPRIX HPH BCeX ,qeﬁcrnnre.nb-
HEIX 3HAYEHAAX X BEIIOAHAETCH HEDAREHCTBO

ax*+2a+Dx+2e+4<0.
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Jokasark, 9T0 AN JMIOOBIX YMCEJ X U I CIPABeIJIUBO HepABeH-
CTBO:

1) x2 +4y® - 2x - 16y + 17 > 0;
2) 5x% — 4xy + y? - 16x + 6y + 13 > 0.

HOR&G&TB, YTO [JIA JI00BIX YHcern a, b, ¢ CIIpaeelJinBO HepaBeH-
CTBO:

1) a2 +b%+c2-2a+4b-6¢c +14 = 0;
2) (a+b+c) >3 (ab+ be + ca);
) (a+b-clP+b+c—-aX+(a+c->b)?>ab+be+ca.

HokazaTs, 4TO IpH J000M HATYDPAIBLHOM YHCIe 11 > 2 CIpaBes-
JIMBO HEPABEHCTBO:

n 2n
1 1 1.1 1 1

1) — et —=>= 2l < = .
)n+1+n+2+ Tk 2 (1+n) (1+2nJ

I[orcaaa'rh, 9TO AJA J06BIX HeOTpHIlaTeNbHBIX 4Hcea a, b, ¢
CIIpaBeJINBO HEpaBEHCTBO:

1) a® + b3 + ¢3 > 3abc;

2) (a+ b+ c)(ab+be + ca) = 9abc;

3) (a +b)(b+c)(c+a) = 8abc;

4) (a+b—-c)(b+c—-a)(c+a-b)<abe.

Joxaszare, uTo AnA nM00BIX MOJOMKHTENbHBIX YHcesa 4, b, ¢
cnpaae.zmuno HepaBeHCTBO:

at J_ Jea ,{
2) 2 s 2 4,2 5 E o

b+c c+a a+b a+b+c

Hoxazare, 4To Aaa NOOBIX MOJOMKHTENBHBIX 4Hcel a4, b, ¢, d

CHOpaBeJINBO HEPABEHCTBO ./(a +¢)(b+d) > Jab ++ed.

Ilyers a, b, ¢ — mojokHTeIbHBEIE YHCJA, TakHe, yrto abe = 1.
Hoxrasats, uro (1 + a)(1 + b)(1 +¢) = 8.

IokasaTs, 4TO IpPH BCeX AeHCTBHUTENbHBIX 3HAUYEHHMAX X COpa-
BeJIMBO HepaBeHCTBO x'2 — x% + x* —x +1 > 0.

IlpeacraButh MHOrouner x®+ x!+ 1 B BHjge npousmegeHUs
TPEX MHOTOYJIEHOB C HEJbIMH KoahduImeHTaAME.

CoxpatuTh Apobb:

1) a3—2a2+5a+26. 2) 2a*+a’+4a%+a+2
a®-5a%2+17a-13° 243-a2+a-2
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balbled

B4

1)

811

813

Hi4

ITocTpouth rpaui GYEKIHNE:
1) y=[x-2|+|x+4]; 2) y=|x-38 —|x-1];

3 y:,jx2+4x+4+Jx2 -Bx+9:

4) y=\fx2+10x+25—\/x2—2x+1; 5) y=?x_12|;
-
2x (-1 1 1
8) y= ; T y=—"—"; 8) y=——.
)y z]-4 )y PR ) ¥ ]
Pemure mHepasencTse (809—810).
1) 17T-42x > 6; 2) 15-4x < 4
sa%-7x+2 x2-x-12
4_g..2 F_Ea2_ .
B)x 3x 4>0; 4) x%—Hx® - x 5(0;
LI P 23+ 2¢2 gy -1R
53) |¥2—4x]< 8x - 6; 8) |2 -2x-3|<|x+1]

1) y1-x2 +1<y8-x2; 2y x+4>24/4—x";
3) Jx?—6x <8+2x; 4) 2-3x<4+9x-9x%;
2x+3 <2, 6) - x+3>_l.
JoxZ+7x-3 x =1 3
Tpy 4ucIA, CYMMA KOTOPHIX DABHA 24, ABJAKTCA DOCTIeNOBA-
TeNLEBLIMH TAOHAMI apudMeTHvTeckol nporpeccun. Beam
ITHM YACJAM NPHGABHTE COOTBETCTBEHHD 2, 2 B 7, TO DOJIyYeH-
HRE YHCTA ﬁy,&y"]‘ noerenoRaTeTEHBIMY UASHAME FeoMeTpHIa-
croit nporpeccrm. HadiTu o yncna.
Tpe uHeAa, CYMM& KOTODRIX DABEA 28, ABNAIOTCA NepBRIME
TPCMS YICIIAMHA I‘COMCTDI{‘ICCRO;{ IpOrpCccCHA. ECJIPI H3 DTHX
YHCEJ BBIYSCTh COOTBRTCTBEHHO 1, 3 H @, TO OAYIEHHEIE YHCIA
AyayT OoCHeNOBATENEHEIMM UNSHAMH SpA@QMETHUSCKOH NPO-
rpeccun. Haliry cymmy HepBoix 10 wieHCB reoMeTpHaecKui
[IPOrPECCHH.
Hafitie YETHIPE YHCAA, NeEPBbIe TPH K3 KOTOPHX ABJAIOTCA
IOCASIOBATEbHEIMY YNeHAME MeOMeTDHYSCKOE OpOTPecCHH, a
nocaefHue TPH — MOCKeAOBATSIEHEIMHE HISHANMH ApHMETHIS-
cKOH nporpecems. CyMMa KpaliBux 4Hcen paBHE 21, a cyMMa
cpeldnx 4Hcen papHa 18.
HoKa3aTs, 9TO 6CAH MOJMOHTEIBHBIE UNCIAA @, D, ¢ ABJIOTCH
TOCAENOBATENBHEIMH YJIeHAMH apEGMeTHUEeCKOH IOpOrpeccHn,
TO TACTA

3)

1 1 1
— ¥ —_—
Jere Jerda  Ja+is
TAKME ABMAIOTCA TTOCTeOBATSIBHEIME MNCHIME QPHQJMGTH'IE-
CKOY TIpOTpeccHH.
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JlokasaTh, 4TO €C/IU MOJIOIKHUTEIbHbIE YHUCIA Ay, Qg ..., &, SAB-
JANTCHA NOCJAEJ0BATENbHEIMY YIEHAMH apudMeTH4YecKOH IIpo-
rpeccHH, TO

1 1 1 n-1
- = .
"Jal +‘|H12 Vaa +‘||03 1||an—l +‘,‘an J?l+1an

IIyeTs uncna g, @gy +ovy G,y +v. ABIAIOTCA MOCHEJOBATEILHEIMHA
yreHaMH apudMeTHUeCKOHl mporpeccuu, S, — cyMMma n Imep-
BBIX YJIeHOB 3TOi mporpeccuu. JlokasaTsk, 4ToO:

Srl ome A

1) eetu S, =S, 108,,,=0;
S m2 a 2m -1
2) ecnEp 2= —-, o=
) Sl’l n2 a, 2n -1
3) Sl’l +3=3Sn~2-3sn+l+sn; 4) San:3(82n_sn}'

ITycte S, — cymMMa n IepBBIX UYJEHOB TeOMeTPUYEeCKOil Hpo-
rpeccun. JlokasaTh, 4TO:
1)S,.x=8,=4"S;  2) 8,(Sa, — Sz,) =(Sz, = S,)*

Haitru cymmy S, =1+ 2x + 3x® + 4x® + ... + (n + 1) x™.

Haiitu cymmy 6 + 66 + 666 + ... + 666...6, rme mociegHee
ciaraeMoe ecThb 7-3HAYHOE YHCJIO.

IMociefoBaTeILHOCTE OMpeJieifeTes PeKyppPeHTHoH (opMyJIon
x,=ax,_,+b, rne a, b, x; — sagaunele yucaa. Haiitu dop-
MyJIy R-TO 4JeHa X, i (POPMYJY CYMMBI 7t IEPBBIX YJIEHOB S, .

ITocnenoBaTeIbHOCTD Xy, Xg; ...p X
KOM n > 1 ycioBHIO X
Xy, Xg H .

ns -++ VAOBIETBOPAET IPH BCH-

ne1— 2x, + x, _ = 1. BoIpasuts x, uepes

IIycrs a, =a,=az;=1, a,=-1ua,=a,_,°a,_zupan >4,
Haiita ayyyq.

ITocieoBaTeIbHOCTE ONpe/iesifAeTca IPH 7. > 2 PeKyppPeHTHOM
dbopmynoit x, = (ot + B) x,, _, — ofx, _,, O O, B, X}, Xy — 3a-
JaHHBIE Yucaa, Takue, uTo off # 0, o # . Haitru ¢opmyay n-ro
4jJIeHa X,.

Karep saTpauusaer Ha 0yTh 0T A 710 B 1o Te4eHUIO PeKH @ 4a-
cOB, a Ha obpaTHbIi nyTh b 4acoB. CKOJIBLKO Yacos 6y/eT NJIBITE
miot or A 1o B?

W3 nyekTa A B IyHKT B BBIIIEJ IellexoX. Bemen sa nuM depes
249 u3 nyEKTAa A BBIEXaJ BeJIOCHIEZHUCT, a eme uyepes
30 Mua — MoTonHKJANCT. B HeKoTOpoe BpeMs Bce Tpoe OKa3sa-
JMCh Ha OJMHAKOBOM paccrosHuu ot nyHkTa A. [lemexon npu-
6b11 B NyHKET B Ha 1 4 mos:xe MoTonuKiancTa. Ha CKOMBKO MH-
HYT paHbllle Hmemiexoza npubelr B B Besocumeauct?
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Cnnas Meau M IMHKA cojepskan Meau Ha 640 r Gosablue, ueM
6 e
nuHKa. ITocie Toro Kak U3 CIJIABA BhIAETUIHN T comep:xamneiica

B HéM Menu B 60% muHKaA, Macca CIIABA OKAa3ajachk PaBHOMH
200 r. CKoaBKO BecmJI CILIAB IIePBOHAYANBHO?

W3 oyHKTa A BbIIIE] Meliexol, a U3 NyHKTa B HaBcTpeuy eMy
OHOBPEMEeHHO BhlexaJ Bejocuneguct. Ilocse ux BeTpeuw ne-
exoj NpoAoJKaJ HATA B B, a BeJOCHIEJUCT MOBEPHYN Ha-
3ajg u noexan B B. UasecTHo, uTO memexon npumén B B Ha 2 u
M033Ke BeJOCHIIeJHCTAa, & CKOPOCTh €r0 B 3 pasda MeHbIlle CKOpO-
cTH Benocunegucra. CKoJBKO BpeMeHH IIPOIILJIO OT HAa4Yaja ABH-
JeHHUA [0 BCTPEYH Iellexofa U Bejocuneaucra?

IlnoBen NABIBET NPOTHE TEUEHHA PEKH U BCTPEYUAET IJILIBYIIYIO
10 Te4eHHI0 PeKH NycTyio JoAKYy. IIpogonskas miaelTh NPOTHB
TedyeHHA emé t MHHYT ITOCJIe MOMEHTa BCTpe4YH, OH 3aTeM IIOBO-
padyHBaeT Ha3ajJ H JOroHfAeT JOJAKY B § MeTpax OT MeCcTa BCTpe-
. HaiiTy cKOpPOCTH TeYeHHA PEeKH.

Hopora u3 nyakTa A B nyeHKT B gaunoit 11,5 kM ugér cHavana
B ropy, 3aTeM II0 PAaBHHHe M, HAKOHel, mojg ropy. Ilemexox Ha
nyTs or A go B u obparuo or B g0 A sarparnn 6 4. CkopocTs
ero xons0bl B ropy 6e11a 3 KM/4, Ha paBHHHe — 4 KM/4, a mox
ropy — 5 km/4. CKOJIBKO KMJIOMETPOB COCTABJIAET TA YaCTh J0-
porm, Koropas HAET 110 paBHUHE?

Ilsa memexoja BBIILIW OJHOBpeMeHHO M3 nyHKTa A. IlepBhli
M3 HUX BCTPETHJICA C TYPHCTOM, MAYINUM B NYHKT A, uepes
20 muH nocjie BeIXoZa M3 A, a BTOpPOH BCTPeETHJI TYPHCTa Ha
5 MuH noayke, uyem mepselii. Yepes 10 MuH nDocie BTOPOM
BCTpeyH TypHcT npumén B A. CKOpPoCTH IMemexofos U TypUcTa
ObLIH noOcTOAHHBIMH. HaliTH OTHOLIeHMe CKOpocTeill Ielile-
XOJ/IOB.
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JIB& Oenrexoqa BHIIAN OAHOBDEMEHHO HABCTPEYY ApPYT ADYIY:
mepBRE — 13 OyExTa A, BTOpOll — M3 nyuxra B. Mo merpeun
mepBEIH Dewexon npowén Ha 1 kM Goasine, geM sTopoit. Yepes
45 MHH mocJe BCTPEYH NEPBEIM Memexod NMPHIMEN B nyHET R.
Bropoii nentexon nputeia B nyakT A 3epea 1 1 20 mun nocrne
Bcrpeal. Hajitu paccrossde or A no B.

Hopora n3 nyEKTa A A0 OYHKTA B UIET A& DOOBEM, a4 OT NYHK-
ta B mo nyakra C umeer cnyex. ITemexon saTpauyniaeT { 4acos

HE OyTL OT 4 Zo C H % gyach Ha obpaTHHH nyTs. HalTH CcKoO-

DOCTE [elll2X008 Ha MoAbEMe, eCJIU erc CKOPOCTh Ha COVCKe Ha
@ KHIAOMeTPOE B 4ac GOJBIIE, TeM HA HMOXBbEME, 8 PACCTOAHEE OT
A 1o C paBEO § KAJIOMETPAM.

Hs uynkTa A BHEXaJIH TPH BEJOCHOSAMCTH, NepBHE — Ha 1 9
DEHbIIe ABYVX JIDPYIMX, CTAPTOBARIIHX OAHOBpeMeHHO. Cxo-
POCTH KASHAOrO BEJOCHNEAHCTa mocrofHHa. Jepes HeKoTopoe
BpeMsA TpeTHM BeJOCHMIeZHCT LOTHAA Oepeoro, a BTopoll mo-
THAN OepBoro Ha 2 u mosske, ueM TpeTHil, Onpemenurs oT-
HOIEEHNE CKOPOCTEH HepBOre I TPeThEl0 BEAGCHIIEAUCTOB, €CIH

OTHOIIEHHE CHOPOCTH BTOPOTC K CKOPOCTH TPeTHETO PABHO i

B xonbe nmeeTea pacTrop nosapeAHOH coau. M3 Konbrl 8 npo-
ONDPKY OTIHMBEKT } YACTE PAaCcTBOPA H BEIOADHMBAIOT [0 TEX
++

mop, NOKA NPOHEHTHOE COASDMKAHNEe COMH B IPDODHDKe He IOBHI-
cHTeA BAROC., IlOCNe ITOrO BLIIAPOHHEIA DPACTBOP BEIAMBAIOT
o0paTHO B KOJIGY. B peayanTare codep:KaEHe COMH B Koxle mo-
sHIITaeTcH HA 3% . OnpeaenwTs HeXonMHOe DPOOEHTHOE COLeD-
HAHHNE COJIM,

EBpuraaa necopyGor gomuEa OBIa N¢ HJIAHY 3ATOTOBHTEL 34 He-
ckonbKo aHe#t 216 m® gpepecunni. Ilepenie tpu ans Gpurajna
BRITOAHATA eeIHeRHO VCTAHOBRJISHHYIO OJAHOM HODMY, 4 3a-
TeM Hasablll AeHb saroTasaasana 3 M? ¢sepx nmama. [TosTomMy
38 JAeHB OO CPOKA ObUIO 3aroToRJeHo 232 M° ApeBecHHH.
CKOJILKO KYONYeCKAX MOTDOB ApeBeCHHE B AeHE JOJKHA OBLa
GpMregs SurOTABAHMBATE 11U LWIHAHYT

Mo pacuncamuo moess Aommen npolita neperod B 120 kM ¢
OLHOH K TOH e cKOpOCThIO. OfHAKO, IDOHAA MOJORHHY Oepe-
roHa ¢ 5Tofl CKOPOCTLID, MOEZ[ BLIHYKeH GbLI OCTAHOBWTROA
Ha 5 Mu#H, YTo0mI BOBpeMH OPUOEITE B KOHSYHRIN OTYHKT O¢pe-
POHA, MAIIHEACTY HA BTOPOY MOAOBHHE IeperoHa IPUILIOCH
YBEJANYHTE CHOpocTE moesas Ha LC xm/u. Ompejenwts cKO-
POCTE MOe34a 10 PACIHCAHHEG.

Katep mo pexe u apTofiyc mo gopore, HAVINCH paonn Gepera
pPeKH, OTIIDABIAITCA OFHOBPEMEHHO H3 TYHKTA A B OYEKT B
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H COBEDIAKT 0e30CTAHOBOUHOE JXBHIKeHHe MeKIy A U B.
Ilepras BCTpeYa AX NPOMZONINA, Koraa aprobyc upouiéa % BCE-

0 PACCTOAHHA OT A A0 B, a BTOpAA BCTpeua — KOTAA aBTobyc
[MocJle NIepPBOTO 38X0AA B B mpuexan % HCerD paccToAnKA or B

no A. llepsrit paz B myEKT B aprTobyc npmbun ga 16 MER
Io3xKe KaTepa. ‘-Iepea CHONMBHO YACOE TIOCAE WAYAIIA JRAHMEHTIA
ABTOOYC H KATEp NEPBEIA pasd UKAamKYTCA OAHUBPEMECHHO B IyHK-
Te A7

Wz nvEKTa A No lLIocce B OAHOM HANMPABICHUN OZHOEPEMEHHO
BLICXAIH DA aBToMo0Hs, A COYCTA HEKOTOPOEe BpeMA M3 TOIC
sie TYHKTA BoAeI 38 HUMH BHEXAJ TPeTHH aBTOMOOHIL, Yepes
gar Nocsle CROSTD CTAPTaA TheTHI arTomMobune i & 3 pasa 6im-
KEe K IEPBOMY 8BTOMOOMITIO, YEM KO BTOPOMY, & eIl dUepes
TPETh TACE — HA PABHOM PACCTOSHHH 0T AHX. DnpeaenuTs, ye-
pes KaKoe BDEeMs BCJIeS 38 OepBhIME JBYMS BTOMOGMIAMI BhI-

. 7
exXan TpeTw#, ecI¥ oH EOPHAN HOepBLIE aABTOMOGHIER UeDe3 i g

mosle oTAPTA OePBRIX ABRYX aBToMoGHeii.

Jopora apoxoaut depez myekTh A 1 B. Berccunegucer rriexan
H3 A nQ HanpeBIeHWID K B. OJHOEDEMEHHU € HMM M LYHK-
T4 B PHIUNKA ¢ paBHEIMH CKODOCTHAMH ABA HellleXoda: Iep-
BBIH — B IOYHKT A, BTopoll — B OPDOTHBONGACHCHOM HATIDAB-
JIeEWH. BeNocHIejucT mpoexal OyTeE OT A Ao B za 0,5 4 u,
NPOAOIRAA ABHXKEHWE, GOTHAT BTOPOMO TMeIMexXofa. JTo Mpou-
somao yepes 1,2 9 nociae Berpeud BEJOCHUBAMCTA C MEPBBEIM
newexonoM. OnpefelnTs BPEMA NBAIKEHHS BENOCUHIETUCT OT
HAYAMA IPIDHEHMA A0 BCTPEHYH ¢ IepPEIM OeUIeXOJOM.

Hopora OpoxoAuT Uepes nyHkTil A u B. OzHOBpeMeHHO H B
OJHOM HAUPARJIEHAH BHeEXanu: H3 A — MOTONUEAUCT (B Ha-
nparnenny Kk B), ua B — pesmocuneamer. MOTOOWKAWLT OTHAT
BeJIOCHIIEAVCTA Ha PaccTUAHHH ¢ KijaoMeTpos oT B. BEcan 6u
MOTOLHEJNCT N BeTOCHNeHCT BReXail OAHOBPEMEHHO U3 A B
B, To B MOMeHT HpHORITHA MOTOUUKAKCTA B B BarocHmegHCT
OTCTABAJ BH OT HETO HE b KHAOMETPOB. OOpelelHTh paccros-
HIe MeMIY NVHKTAMH A u B.

ARTOGVC M3 OYHETA A ¥ asToNMoBHAL M3 NyEHTA B ormparns-
IOTCA OAIOBPCMCIIHO H OCYLOCCTBAAIOT OBZOCTAHOBOYUIION ABH-
JHKEHHE ¢ [TOCTOAHHBEIMM CKOPOCTAMA Mexiy A ¥ B, IlepBas
BCTPEUA HX TIPOHIOIINA 9epel 42 MUH TNocTe HATATA ABH¥Ee-
HHEA, 8 Uepes 3 g 34 MHH DOCJe Hadaya OB EeHHA aBTOMOCHIE
TIeDBLIHA pas3 oborgan asrobye. Yepes kKaKoe BpeMA [OCHe HayA-
JIa ABHXTeHHS an‘roﬁyc 1t apTOMOOHAL nepnmﬁ Pa3 ORAMNYTCHA
0JHOBpEMeHHO B OYVHKTe AT
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Brose pexH pacnodoMeHH NVEKTH A, B, C (B Mexgy 4 u C).
Byreup nopomén oyrs o1 A 5o C 3a 4 1. Ha xamaom us yuact-
Kon AR u BC cobcreernan cEOpocTh ByHeupa (CKOPOCTE OTHO-

CHTCJLIIO BOALI) BLIZIA MOCTOSHHA, TPpUUEM Ha yuacTke BC & 1%

pasu Guiabile, 4Yem na yuacrke AB. O6partssiit nyts ot C gp A
OVKCHD NIDOMIEN TaksKe 3a 4 9, | HA BCéM IVTH erd cobeTBeHHASA
cropocTh 6ula 5 2 pasa fosluc, YeM KPH ABMEeHHE 3 A B B,
Ecnu 681 Ha 0BpATHOM NYTH COGCTBEHHAs CKOPOCTE OyKcHpAa
BELIA TAKOH K€, KAK ¥ OpH ApweHud U3 B B C, To yuacTox
ot C 10 B on npomén 6m1 3a 3 4. CKOJIPKO BpeMeHH GyxCHp mén
ot A no B?

KaTep M napoXof, OTOPABAAACE OOHUBDPEMEHHO U3 IIYHKTA A
B NVAKT B II0 HAIPABJTOHHAK TEHOEUA PeKM, OCYIeCTBITIOT
8e30CTAHOBOYHOE OBY:KCHAE MEKAY A 1 B. 3a oamu pubuuanii
OeRR KAaTep nenaser 5 pelicor, 2 napoxos — 9 pelices {pelic —
OBHKeHHe oT 4 g0 B m ofpatro). lepes 20 nmua nocae Hauala

ABHIeHHA, KOUHA KaTep leOl]:[éJl % BCETO PACCTOARHSA OT A uta)

B, OpouciofuT AR MepsBas BeTpeda. ONpPemesUTE NPOLOTINCH-
TeJEHOCTE pabodero AH#A.



: KpaTkue TeopeTudyeckue
. cBeIeHUud

0 KypcCy ajreopsl
VII—IX kaaccos

...... |.-...|.....||,

HHONTA M YHUCTOBLIE BBIPAMEHVH

1. Yucmuo.
Mno:xecTBO HaAmMypaavhblx uucen: 1; 2; 3; ... .
MHuostecTBO yeanbtx ducea: 0; +1; £2; +3; ... .

m
MHOXKeCTBO PAYUOHAIbHbLY YHCe)] — YHCJa BHAA I rge m — I1e-

Jble, n — HATypaJbHble uHcaa. Hanpumep, panHoOHANBHBIMM ABJISA-
3.2 2
I0TCH YHCaa —; = =2; —=,
51 777
PanmnonanbHOe YHCI0 MOKHO NPEACTABUTE B BHAE KOHEUHOH Jecs-

THYHOM Apobu Uiy GeCKOHEYHOH MepPHOLHYECKON ZecATHYHON Jpobu.
1

Hampiwmep, % =0,4; -2 =-0,333... =~0,(3).

MEHOecTBO UPPAYUOHALbHbLX dHce]] — BecKOHeYHble HelepHoan-
yeckue JecATH4YHble 1pobu. Hanpumep, 0,1001000100001... — uppa-
IIHOHAJBHOE YHCJIIO.

MppanMoHaibHEIMA YUCHaMU ABAAIOTCA uueaa 2, V8, T u Ap.

MuosxecTBO OJelicmaeumebHblX YHCeNl — PAIMOHANBHEIE M Hppa-
IDHOHAJBHEIE YHCJIA.

MHOKeCTBO KOMNJAEKCHbLX 4YHCeJ] — YucJia Bujaa a + bi, rme a u
b — peiicTBUTENBHBIE uMcHa, i = —1.

2. Ynucnosble NPOMEKYTKM — OTPE3KH, HHTEpPBAJL M NOJAYUH-
TepBAaJIbI.

Ompesox [a; b] — MHOMecTBO YHCes X, YAOBIETBOPAIINX Hepa-
BeHeTBaM a < x < b, rge a < b. Hanpumep, orpesok [2; 5] — aro
MHOKEeCTBO YHCeJI X, YI0BJIeTBOPAIINHUX HepaBeHCTBaM 2 < x < 5.
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Humepaar (a; b}y — MHOMXeCTBO YHCEN X, YIORICTEODANOIIUX He-
papencrBaM @ < x < b, rne a < b, Hanpumep, uurepsan (-2; 3) — »ro
MHOHECTEO YHCea X, YAOBJCTEODAKINUX HepabBeHcTBaM —2 < x < 3.

Honyunmepsan [a: b) — MHOMecTEO UHCen X, YIORIETBODAH-
IDNX HepaBeHCTBAM a & x < b; nonyuHTrepesan (a; b] — muostecT-
BO JHCEa X, YAOBRIETBOPHIOINAX HEPABEHCTBAM ¢ < x S b, rie @ < b.
Haopuwmep, [3; 8) — MmEomecTs0 uncen Xx, Takux, uro 3 < x < 8;
(—4; 2] — maoHeCTEO YKMCET X, TAKHX, 410 —¢ < x < 2,

MuoxecTea 4HCeJ, VIOBASTBODAKINKX HEPABEHCTBAM X > &,
x<a, x>a x¥<da, MOKHO JANHCHEEBATE Kak {(a; +o0), (—oo; a);
[a; +00), (—oo; 4] COOTBeTCTEEHHO.

3. Mogyms ukena a (o6osHavaercs |a|) onpenenserca popmyaoi

la|= a, ecmn a =0,
-, ecan g <0.

Feomerpuuecku | a| — paccroaue or Touxkn (0 Do Touku, uaofipa-
wanmeil THCAO a; | @ — b| — paccToanne Meucay Touxamu @ u b.

Nna 1r060r0 YHCNA d BRITONHAETCA HEPABEHCTEO |2 2 O, npuuémM
|a| =0 ronkko npu a = 0.

Hepaserctey |x | < g, rae @ > 0, YAOBJIETBOPAOT HCAA X H3 OT-
pe3xéa [-4; a], T. e. TaKMe YHCAA X, UTO 2@ S X % 4.

Hepasencrey | x| < a, rge @ > 0, yAOBJSTHODSIOT BCEe TMeNA X HO
WETEpBaxa (—d¢; a), T. e. TAKMEe YHCHAA X, 170 —2 < X < 4.

Hepapercrey |x| > a, rge a > 0, YIORTeTRODSIOT Ece wHMCIA
X% 12 ¥ JUYMCcHa X @ &.

Hepasencrey (x| > a, rze a > 0, VAOBAETBODAIOT BCe UHCIA
X < —a @ uHcJa X > 4.

4. YncaoBoe BeIpajkeBHe oUpasyeTcA U3 YHCEN ¢ NOMOMIBLIO JHa-
KOB fleffeTRANR U crOBOK.

Hanpumwep, 1,2 - (-3) - 9: (0,5 + 1,5) — uncaocece seipa:ReHMe.

SHAYEHUEL YUCROB0Z0 BHIPANEHIULR — YHCJO, IOJYYeHHOe B pesyib-
TATS BEINONHOHNUHA LeicTEHH, YKA3AHHEIX E »TOM BRIpaxesEuu. Hanpnu-
Mep, 9Huciao —21,6 — sHavyeEWe BbIpaykeHn®a 1,2 ' (-3) -9 : 4,5.

5. IHopanok RKNOIHSAKS NelcTRHI.

Heitcmsun nepsoil cmyneny — ciI0seHHe H BEITHTAHME.

Helilcmaua emopolt cmyneny — YMEGKEHNe H JeleHHe.

Heiicmeue mpemeueit cmynenu — BO3BeAeHHe B CTENEHE.

1) Ecau BeIpasKeHHE He COSEIEKT CKOOUK, 10 cHauvalga BHOOI-
HAWT AelicTBUA TpeTheil cTymeHH, saTeM NEHCTBHA BTODOH CTYISHH
H, HAKOBEH, ASCTBNA OEPEOH CTYIEHH; OIPU STOM ZelicTBHMA OfHOH K
TON e CTYNeHU BHOOJIHATCSA B TOM NOPAIKE, B KOTOPOM OHH 3aMH-
CAHEE.

2) Ecan poipaswenne cofep#NT CEOOKH, TO CHAYANA BHIMOMHAIOT
BCE ASHCTEMA HAJ YHCIAMH, 3aKJIOUEHHBIMH B cKOOKAX, & 3ATeM Bee
OCTANLIEIE AefioTRHA; OpH 3TOM BLINOIHEHHE AefcTBHIA HAJN YIMCHAAMH
B CKOOKAX 4 BHe CKOGOK MPOUABONUTCA B IOPAJKe, YKa3adHOM B IL. 1.
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3) Ecom BRIYACAAETCH 3HAU€HHAE ADOSHOIC BHPANKEHHA, TO BEHI-
TOXHAWTCS JIeWCTRYA B YHCTHTaNe Apo6K B B 3HAMEH&TeNe M DepBRIt
DE3IYABRTAT ASNINTCHA BA BTOprI-

4) Echau BHpAasKeHNEe COZEPEMT CKOOKH, 3AKITIOUERRLIEe BHYTPH
APYIUX CKOBOK, TC CHAYANA BLITOJAHAKT AeiicTBUA BO BEYTDPEHHHX
cEOORAX.

6. CramgaprHBEIH BHO udcha — 3JaOACE 9ACAA B BHZe @ - 10", rae
1<|a|< 10, n — uenoe, KOTOPOS HAIHBAIOT ODOPHIKOM dYucaa. Ha-
opumep, 345,4 = 3,454 - 102, 0,003 =3 - 10%, 0,12 =-1,2+ 10°L,

7. [MorpemraoCTh NPHONHEKEHHA.

Afcormnmuan nopeuLtHocms nPpubAUNEHLA — MOIYIEB DASHOCTH
MENOY TOHILIM OIAGCHHCM BCOTHYNHULI B eé ﬂpﬂﬁﬂﬁméHHHM SHATIeHHE -
en. Ecau ¢ — npubmmxEEHOe 3HAYEHHE, a X — TO4YHOe, TC 40CoIIoT-
Haf IOTPEITHOCTh PABHA |x — a|.

Banmcr x = ¢ + k ogRavaer, 40 A6CONIOTHAA HOFPEIIHOCTE OPHOME-
JKEHUA He TIPPEOEXOAMT M, T.e, |x—a|sh, mMH a- k< x<a-+h.
[Ipu 3ToM IDBODHT, 4YTO ¥ PABHO 4 ¢ TOUHOCTEIO o h. Hampumep.
sanuecn © = 3,14 +0,01 oomauser, uro |n— 3,14 < 0,01, T. e. uneno ®
paeHO 3,14 ¢ TounOoCTEIO Ao 0,01,

IIpy OKDYIJIEHHH YHCAA ¢ HeNOCTATKCM C TOYHOCTHIO fo 107" co-
XpangoTed 7 MePBLHIX SHAKOB NOcNe BAOATOH, & Mocaenyomue orbpa-
copaloTea, Hanpumep, opm oKpyriaeHMHE Tucaa 17,2397 ¢ HeZocTaT-
KOM OO TBICHYHEIX, T.e. mo 107, nonyuasem 17.239, zo cotmx —
17,28, mo meeaTLix 17,2,

IIpM OKPYTJ€HHEH YHCHA ¢ U3OEITKCM ¢ TOYHOCTRKD A0 10" n-Bi
3HAK MOCNe 3ANATON YEeIHIUBASTCA HA eSUMHKEIY, a BCe NCCASAVIOIIHE
oT6pacisaworcea. Hanpumep, opy okpyraeann tucaa 2,5143 ¢ usberr-
KOM J0 THICHYHHX DoaydaeM 2,515, mo coreix — 2,52, Zo Jecd-
rHx — 2,6. HorpemHoers OKPyriIeHHA B ofOMX caydadX He IIpeBOC-
xopuT 1070,

Oxpyzrerue ¢ RAQUMeHbULell NOZPEWROCTbID: eCAN Nepead ortdpa-
CHIBAaeMAA HHbpa JaHHOPO YHMCAA MeHBHIE 5, 70 OKPYQAAT ¢ HEHO-
CTATKOM, & €ClIH sTa hdpa Doapine BaE pasHa 5, TO ORPYTISKIT ¢ HA-
frrrkom. Hanpumep, npd OXpyIVIeHHH 49mcaa 8,351 80 COTHIX
noayuaeM 8,35, 8 npu OKpyYmIIeHwHM A0 AecAThx — 8.4,

Banuck x = a C3HA™YaeT, YTOo YWHCIIO 4 ABJIAeTCA npnﬁnnménmm
3HAueHMeM unciaa x. Haopumep, J2=1,41,

Omuocumenbinas nozpewuocmb — YacTHOEe OT ZeJeHHnA aGGDJIIOT-
HOM NOrPelIHEeCTH A& MOAYIb NPHOMIKEHHOTO SHAYEHHA BEIHYMHEL.
Eemx x — TouHoe zHAUeHUE, 4 — NPHONMRENHOL, TO OTHOCUTEAEHAN

X —a
MOrPEIHOCTL DABHA I—|—-|—-—| OTHOCHTEILEY TIOTPEIHEOCTE OGRIYHO
7 1
BEILGAANT F IIDOLEHTAX. Hanpnmep, €CHa TOYHOEe SHaUYEeHHe BelHYH-
HH paBEO 1,95, a mprGauméaHoe pasHo 2, TO OTHOCHTEJABHAA II0-
rpemAEGCTE TPAOAIMKeHNA NARAS

|2_la95| - 0,05 _
2 2z

0,025, umm 2,5%.
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B. AnreSpawvecroe BhIDAMeHHe 00DasyeTcA H3 YHCced U DYKB C
TOMOIIEI0 3HAKOB IeHCTBHH H cKOBOK.
IIpnmMepnl anrrefpadyecKux BRIDAMKEHNIL:

2(m +n); 3a+2b-1; (a-bys 2*¥

3MG‘JEHU8 a.l!eetipauuecxoeo B8bPANEHUA — YHCTO, TOAYYeHHOS B
PEI¥NBTATE BRIMHCJAEHWH TocJle 3AMeHEl B aTOM BREIDARECHEHHR 6YH.B HHC-
asMH, Hanpuuep, YyHcI0BOe 3HAYEHHE BRIpAKeHUA 3a + 2ab — 1 npu
a=2ub=3peBro 3:-2+2-2-3-1=17.

9. Anrefpandeckad CYMMA —— 3AINCH, COCTOAILAA U3 HECKOJBEMX
aﬂr‘eﬁpamecxﬂx 'Fll-;TpFlJREH‘Hﬁ, GOEEHHEHH‘E‘II RHAKAMH «+% T a—».

Hpasuna packpuimur crofoxr,

1} Eemm x anre0OpandecKoMY BEIPAsKeHH0 NpHOABIAETCA AAred-
PAMUECKAA CYMMA, JAKJANYEHHAA B CROOKHE, TO CKOOKY M ZHAK <+» IIe-
ped CKOGKaMH MOMKHO OIYCTHTE, COXPAHHE 3HAK K&EIOTQ CIATAEMOT0
aTolN anrefpAKYLCKON CYMMEI, HAODHUMED:

14 + (7-23+21)=14+ 7 - 23 + 21.
a+b-c—-dy=a+b-c-d.

2) Ecau m3 anredpamiuecKOTo BRIPaXXEHHE BHUATAETCH anredpan-
UeCKada CYyMMA, IAKAIYSHHEAA B cxoﬁxn, TO CR&KH T 3IHAK «—» TEDEK
cKOOKAMHM MOBHO ONYCTHTE, HAMEHHE dHAK Ka) XXIJOI'C CJAaracMorc ITOM
anrefpandeckoil cyMMbl HA DDOTUBOIONOMHEIN, HAIPHMeD:

14 -(7T-23+21)=14 - T+ 23 - 21.
a-(h-c-dy=a-b+c+4d.

10. Ognounen — anrefpaudecKoe BHIDAXKEHNE, IPEICTARNAIOIIES
coboii mMpousBeAeHMe YHCHEOBMX H GYKBEHHIIX MHOMKITeNeil.

HpunMepH ofsoulenon: 3ab, -2ab’ct, a2, a, 0,6xy5%y°, —t'.

Hanpm.mp, UCITORRIME MHMKHTEIAMET OJHOYIEeHA

3a2(0.4) - b(-5)¢®

asasoTed 3; 0,4; -5, a 6yxBeREMME — g7, b, ¢

Odnounen emandapmmozo suda — OFEOUNEH, KOTODHIA COASPYKIT
TONBEDY OOHH HHCIJIOBOH MHOMHTC N, CTO&HJ,Hﬁ Ha MDepeOoM MeCTe, H
CTENEHN ¢ PARJTHYHLIME OYEBEHHBIMY OCHORAHHAMH.

Yrobul 3a0MCATE OAHOUNSH B CTARJAPTHOM BHAS, HYHKHO HepeMHO-
EHTE BCE €70 YHCJOBLEIE MHOEHTENHN H IIOCTABMIDL UX NRPOHIBSASHHE
HA TIeDBOE MECTO, 3ATEM IDOH3BeJeHMA CTEeIeHed ¢ OAMHAKOBBIMU
OCHOBAHHAMM 3AaIIHCATH B BHIEC CTeneHeH,

Kosgppuyuenm o0HOUAEHE — YHMCAQOBOH MHOMEHTENDL ORHOWIEHA,
JATINCAHHODO B CTAHINADTHOM BHAS.

Hanpumen, roadwbuuuenT ogaodaesa -Ziabcz PaBEH %, HOPPHLIU-

et ognouiaena —7a%h pasen -7, koadUIOHeAT ogHOUNeHA a2hbe paBeH
1, xosdduuuent ogroaneaa —ab® papen -1,
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11. Maorpuien — ajarebpamiecKas CyYMMA HecCKOJBKHX OOHOUJS-
moe. [Ipumepsr Muorounenor: dab?e? — opmounen, 2ab — 3be — any-
uyneH, 4ab + 8ac - bc — TpEXUNEH.

Taenbl MHOZOWACHN — OAHOUWIEHLI, M3 KOTOPBIX COCTOHT MHOIO-
uneH. Hanpumep, unenaMu MHOorowreHa 2ab? — 3a?e | The — 4bc an-
NA0TCH ofHO4YMeHb 2ab®, —3alc, The, —dbc.

Hodobuvie uaeny: — ORHOYNEHE!, OTAHYAKINKECH I0CHe IPHBEAS-
HHH K CTAHZAPTHOMY BHAY TOABKO KOd(HpHUIMeHTaME, HAH OZHHAKO-
BEIE OJHOYNEHEI.

Ipusederiue noBolruix waenos — YUPOIMEHHEe MHOTOUIeHA, TPH
KOTOpOM anrebpadvyecEas CyMMA DOJODHBIX OFHOUJNEHOB SAMEHAETCH
OJHHM OTHOUIEHOM, HATPHEMe]D:

2ab — 4be + ac + 3ab + bec = bab — 3be + ac.

Cmandapmrviti 6ud MHOzOYAEHG — 3ATHCH MHOFOYUIEHA, B KOTO-
pofi Bee WNeHbl 3ATHCAHEL B CTAHJADTHOM BUAE H CpeRM HUX HeT Io-
mobmuIx.

Hedcmsus nad 0OROLAEHUMY §& MROZOLICREMUL,

1) YroBul 3aNBCATL AIre6PARYECKYIO CYMMY EeCKOIBEKHY MHOIO-
YIeHOB B BHZe MHOMOYUJIEHA CTAHJAPTHOIC BHAA, HY/KHO PacKPLITh
CEODKM M OPUBECTH HOAODCHBIS 4IeHbI, HATIPUMED:

(2a%b — 3bc) + (a®b + 5bc) ~ (3a?b ~ be) =
= 2a%b — 8bc + a?b + Bbe — 3a%h + be = 3be.

2) YroOnl yMHOXKKTE MHOTOWJIEH HA OAHOMIEH, HYRHO KAXABIA
9JIeH MHOTOU1€Ha YMHOKHTE Hé 5TOT OJHCYACH M NOJAYYEHHBIE ODOH3-
BeASHUA CHOMKHTE, HANDNMeD:

(2ab - 3bc) (4ac) = (2ab) (4ac) + (~3bc) (dac) = Ba2be — 12abc?,

8) YroGel YMHOMKHTE MHOrowieH HAa MHOTOWIeH, HYXKHO YMHO-
SKUTE KaKABIH WIeH OQHOI0 MHOTOYJIEHA KA RAMKILIT 9ICH ADYTOFO
MHOTOYMACIIA ¥ NOAYHeHHEIE NPOU3EeEeHHA CAOMKUTE, HAIPHMED:

{Ha — 2b) (3a + 4b) = (ba) (3a) + (ba) (4b) +
1 (—2b) (3a) + (-2b) (4b) = 1547 + 14ab — 8b%,

4) Yrobel pasAer¥Th MHOTOUJIRH HA OJAHOWNEH, HYMHO KAMKIEIN
4JeH MHOTOYNEHA DA3AEJHTH HA STOT OJHOYJEH U TOJYYSHHEIE Pe-
3VALTATH CAONKHTE, HANPHMED:

(4a%? - 12a%8%) : (2ab) =
= {4ab?) : (2ab) + (-12a?%) : (2ab) = 2a% - Gab?.

12. WopmMyasl COKPAIMERAOTO YMHEOKEHHS,

1) (a+ b)Y = a2+ 2ab + b2

2} (o - )2 = a2 — 2ab + b%;

3} (a + b)® =4+ 3a’® + 3ab® + &%

4) (a - b)® = a® - 8a’b + dab? — b3,

5 o -d=(a + W (u-b);

6) a*+ b =(a + b)(a® - ab+ b?);

7) a® - ¥ =(a - b)(a? + ab + bY).
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13. Pasroxenne MHOTOYACHA HA MHOEHTENIM — DpPEACTABNEHHE
MBOTOUISHEA B BHAS HPOHIBeIeHNA IBYX HJIH HeCHOIBKHX MHOIrOUNe-
HOB, HAIIPYIMED:

1x% — 9y = (2x + 3y) (2x — 3y).

Ilpx pasno:keHEH MEOMOYIEHA Ha MHOMKHTENN HCOOAL3VIOTCA Clie-
AYOINHE cnocolod:

1) Butnecenue o0ujez0 MHOMUMEAR 30 CKOOKL, HAIPAMED:

Jax + 6ay = 3a (x + 2y).
2) Cnocof zpynnupoaxu, HAIPUMeED:
a®- 20 +2a-4=(a®-2aH+(2a - 4)=
=al@-2)+2@-=(@-2(a’+2).
3} IlpusereHiie (DOpPMUN COKDAULEHHDZ0 YMHONMEHUA, HANDUMED!:
2_1 2_ 1 1.1
9x T [3x+4y](3x 4y],
27x% + 8y = (3x + 212 (9x2 - 6xp? + YY)
22 — 14z + 49 =(z - 7).
Paanowcenue weadpamuozo mpexyaeHa HA MHONCUMELL — TIpel-

eTaBJEHHE ero B BHAe Gx°+bx+c=alx- x)(x—x,), T8 x|,
X, — HODHM KBAJpATHOTO ypaBHeHuA ax® + bx + ¢ = 0. Haupumep:

2x2+3x—-2=2(x—%](x+2).

14. AnareGpaunveckan npo6s — 1pofk, YHCAHTEIL U 3HAMEHATEIb
roTopoH anrebpanveckie BLIPAMEHHA.

TIpuMepsl anrebpandyeckHX apobeil:

a?+b  Bx-2 u
P a+l

Ilpepnonaraerca, uTo GYKREL, ynoTpebageMbie B 3alTHCH anrebpamn-
TECKON APDGH, MOTYT OPHEAMATE TOIEKO TAKHE IHAYEHHA, OPpH KOTO-
PHIX 3HaMeRaTenk 3T0H JpolH He DaBeH HYJIO.

OrcnosHne caniteman dpofiu: DA YMHOMKEHHN YHCIIMTENA U 3HaMe-
HaTean Apobu HA OAHO M TO K€ AIrebpanvecKoe BhIpAYHEHHe MOIyda-
eTcA paeHas el Apobs. Hanpumep:

a-b_la-b)a~d) (a-b)
a+b (a+h)a-b) g2_p2 "

Hemnonesys OcHOBHOe CBOHCTBO LpofM, MOMHO COKDAIIATE anref-
PAYYECKYR apods Ha 00wyl MHOEHTEAD YHCJANTEAA ¥ SHAMeHaTead.
Hanpumep:

-1 (x-)(x+l) x4+l
221 (x-Dx21x11) xEizx+l

Caroxceriie u aunumanue anzedpauveckux 6poo’eﬁ OIPOBOOATCS IO
TeM K¢ IPABHAAM, EOTODEIE MDMMEHANTCA AJA YMCIOBEIX Apobeii.
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AN HaXOMAEHWA aarefpanyecKoi ¢YMMAI JBVX HIH HeCKOJIBKHX
Apobeit 3T Apo6H DPUBOZAT K O0IEEMY SHAMOHATENI0 H MCOOILAVIOT
APaBuI0 CLOMEHNA Jpobeii ¢ OHEAKOBEIMA 3HAMEHATEAAMU,

Hanpumep, obimuit anuanenarens gpobeit % H Lz pabeH abZ, mo-
2T0MY a“b ab

1 + 1 __0b 2 _ b+a
a?b  ab?  albt  alp?  alBt

Ymuorxenue u deaenue arzedpauveckux fpodell NPOBOEATCA TO
TEM e MDERUIAM, KOTODRE NRUMEHAINTCA AAA YHCITORKX Apofel,
HaOnpumep:

2¢ ¥ _ 2ap _1

36 4a 3Bb-4a 6

oy xry_ (P-y")dx_2(x-p)
2xy " dx 2xy(x+ ¥y v )

15. ToEIDecTBO — DABEHCTBO, COPABEAIHBOE NpK JIOGLIX AGLYC-
TAMBIX FHAYEHKAX BXOAAMHMN B Hero OyKe. Hanpumep, TOXIECTBAME
ABAAIOTCHA PABEHCTBA!

a?-bi=(a-b(a+b), Ja? = |al,
2
a“-1
=a+l.

sino + cos®a =1,
a-1

[T od e w1

16. ApujmeTHUYecKas NPOTrpeccHA — YHCAOBAA IIOCIEZOBATENb-
HOCTE iy, @3y ...y Qg ..., YAORIETRODAOINAA YOIORWIO @, = a, + i,
rhe n — mofoe HaTYPAABHOE THCIO, & ¢ — 3aJaHHOE THCI0, HAJHIBA-
eMoe PIIHoCMBo B3TOR NpOTDecCHU.

Hanpumep, nocaegosarentsoets 1, 5, 9, ..., 4n — 3, ... apngeren
apatprMeTndeckoii nporpeccnelt ¢ pasHOCTsI0 d = 4.

Dopmyra n-20 waAeHa IPUBMeMULECKOl npozZpecciilL:

g, =a; +(n—-1)d.

Dopuyna cyMmbi N NePebIY wreHos apuhMemuveckoil npozpec-

cnu:

ay+ a,
§,=—=n.
2
17. TeoMeTpAYErKAS DPOrPecCH — YUCAOBAS TOCHETOBATENE-
HOCTh by, by, ..., by, ..., yAOBAeTBOPAIOIIAA ycaoBMIO b, .4 = b,q, TAe

n — nmobog HATYPaNIbHOE YHCAQ, & ¢ — 34JAEHOe THCI0, HABhIBaeMOe
3namenamenem srofl nporpeccuu, mpnuéMm b = 0, g = 0.

Hanpumep, mocaeaopaTebHoeTs 3, 3 8 3

5, 5—2, PP ;{j’ ... ABJIACTCHA

TreoMeTpHYeCKOlE OporpeccHell co sHaMeHaTaNeM ¢ =-§-.
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Dopmyaa r-20 LACHO CEDMEMPUKRECKOL NPOZPECCUU:

b, =b,9"" g
DOPMYAR CYMMBE T NEPELIX YWICHOE 2COMEMPUNECKOU NPOZPECCLLL!
b(l-g"
S = M’ q = 1'
1-¢

B EDHE RO R R 1 B DA EY O R RN

18. Crenenr wHMcaa 4 ¢ HATYPAXRHRIM IOKAZATENeM rn, 00Jb-

M 1, — NpoM3EEACHNE 7 MHOMHITeXell, paskbix d, T, €.
a'=a-a-...-a.
— s
n pas

Hanpumep, 28 -2-2 <2, mS=m.m-m-m . m.
5 pan
B sanBcn cTemeHH a° YHCAO @ — OCHOBAHUE CMENEH, & — ROKG-
samens cmeneny. HanpuMep, B sanucy creneny 2° gueao 2 — ocwo-
BAHHE CTEIEHW, YHCNIO J — IMOKa3aTeNL CTEeleHH.
ITepous cmenenp wueae — camo uwdcno: a'=a. Hanpuwmep,

1
1= 1]-1
3 "3’(13] 13°

Helicmaue s8o3gedenuns &8 cmenery — HAXOMAEHHE CTeneHu
qHCaa.
Ochosnme caoficmed cmenemu:
1} IIpu yMHO:KEeENH CTelleHeil ¢ paBHEIMH OCEOBRBAHHAMH OCHOBA-
HMEe 0oTadTea OIpeXHHIM, & MOKAIATEIN cTeneHeil CEJAABIBAIOTCH:
at gt =gttm
2) Ilpn meneEuu cTenedeil ¢ PABHLIMHA OCHOBAEMAMH OCHOEAHHE
COTABTC OpeXIuM, B OoRa3aTCAHN CTCHCHCﬁ BLITHTAIOTCA:
a”rat=a®" ",
3) Hp‘}{ BOIBEJEHUHY OcTelleHHM R OTEOPHE OCHORBAHUE DCTASTCA
IOIPEAHIIM, a IOKA3IATETH cTenelen NepeMHOMAARKITCAL
(au)m - anm_
4) HpH BOZBENEHUHW TIPOMIRENEHNd B CTeOeHE B 3TY CTRIIEHE BO3-
BOUHTCH .K.B.m,ll.b.lﬁ MHOXCITEb:
(a: b)'=a"-b",
A) TIpH RO3RETPHHM B CTeNeHEL IPoOM R ATY CTETIAHR ROXROJIATOS
YHCJAHTEIE M 3HAMEHATENb:
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19. KBajJpaTHHI KOpeHb K3 YHCJIa & — TAKOe UHMCIO, KBagpat
xoroporn paseH ¢. Hanpumep, 6 — Kea paTHLIA KOpenb ua yuena 363
wueao —6 TaKyKe KBAADATHLI kopenb us ducaa 36.

Hiseaewenue weadpamnozo KopHA — OeiicTBHe HAXOMKICHHSA
wnaapaTiere Kopid. Hopaeds ksa paTHLIH KOPCHE MOM(HO TOALKC H3
HeOTPHIATENBHOIO YMCHA.

Apupmemunecrull weadpamustll KOpeHs U3 YHCTA & — HEOTPH-
LATENBHOE YHCAO, KBAAPALr KOTOPO0 pabeH 4. 970 yuc/oe ofosHadaer-
ca rax: Ja. Hampumep, V16 =4, 144=12.

BripaxteHie Je nMeer embica Tonsko Ing a 2 0, TIpH 3TOM
Jazo0, (Jayi=a.

Ceaolicmaa waadpamuvly KopHet:

1) v"ab=\/E-\/5, ecaa a = 0, b = 0.

Hanpumep, f144-196 = v144./196 = 12 - 14 = 168.

[a
2) [2=-2L eemua>0,b>0.
5" 15
Haupumep 169 _ v169 _13

238 J325 1B
3) m: a,ecnmm a = (0, n — HATYDANBRHOE UHCIO.
Hanpumep, V3t =33=27,
Oty cBOMCTBE HMCOOABIYIOTCH HPH OpeoOpasOBAHHH BHIPAKEHHEH,

COACPIRAITHX KBaApPATHbIe KOPHH. (JCHOBHEIE M3 STHX IIpeobpa3oBa-
HUll -— 8biHECEHUE MROMUMEAR UF-T0d 3HAKA KOPHA:

Jatb=ab.eccan a 20, b >0,
U 6HECERUE MMONCUMERR NOD SHAK KOPHA?

at = Jab, ecam a > 0, b > 0.

20, Crenens ¢ pauMoOHRJABHEIM IOKASATEEEM,
CmeneHb ¢ LeabiM OMPUILAMERbHBIM NOKA3AMEAeM ONDEeILNIcT-

€ paBeHCTBOM 4 " = Lﬂ, rae ¢ # 0, 0 — EaTypajbHOe 4HCJO.
a
- 1 1
Hanpumep, 83 28= — = _,
P P 32 9

Cmenerb ¢ HLYACALIM NOKAIAMEIEM OOpelelAeTcd pPaBeHCTBOM
a’=1, rne 2= 0. Hanpumep, 4°=1, (-0,2)0= 1,

Fopens HAMYypAAbHOL cmenenu W3 HYUCAd @ — UWCIA0, 7i-f CTe-
OeHEL KOTOPOre paBHa 4. HanpumMep, uncna 2 H (-2) — KOPHH JeTRéD-
Toit ereneun uz 16, wmeno (-3) — xopeur Tpernell cremeHH {KopeHDb
Kybuuecknil} uz uncna —-27,

Apumemuneckull xopeHs n-ii cmeneny U3 wucna a (obozaauaer-
cit Ya, n > 2) — HeUrpuLUTENBHUE YUCAY, -3 CTEIEHD KOTOPULY paB-
ne ¢. HanpaMmep, VE =32, ‘OUE?= 3.
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ENI N VA SRR M

21. ¥pamHeHHMe ¢ OfHUM HEHM3IBE(THEIM — DPABEHCTBO, COJNEPIKA-
mMee HeH3BeCTHOS UNCNOo, o0osHavenHoe BYRBON.

ITpunep ypasoeunn: 2x+ 3 = 3x + 2, rie x — HeMIBECTHOE HMC-
110, KOTODOE HYHHO HailTU.

Kopenv ypaanenus — 3HATCHWE HEMNIRECTHONC, NPH KOTOPOM
ypapHeHNe oOpaIIaeTCcd B BePHOE PABEHCTBO.

Hanpumep, uneno 3 apaseTcs KopHeM ypapumenus v + 1 =7 - x,
rak KAk 3+ 1=17 - 3.

Pewume ypasnernlie — 370 3HAMHT HANWTH BCe e€ro KOPHH HJAH
YCTAHOBHTE, YTO HX HET.

OcHO8RBLE CBoUCMEa YPAGHERLTL

1) Jwoboit uneE YpaBHeHHA MOMKHO DepeHeCcTH W2 OFHOI UacTH E
APYTYE), H3MEHHE €1I'0 dHAK HA UPUTHBULGI0AHbIR.

2) O6Ge wacTH YDABHEHHS MOMKHO YMHOMUTH HJIH DasIelHTh Ha
DAIIO M TO 3KC YHCAO, HS PADHOS HYNIO.

22. KmazpaTHoe ypaBHeHMe — YpaBHeHHe BHEa ax’® + bx +¢ =0,
roe a, bume— AaNAHHEIe UHCA, 2 # D, X — HeH3aBeCTHOR UHCTO.

Hospuuyuenmb: kKeadpamuozo YpasHeHUs HA3LIBAKT TaK: ¢ —
mepBrit Man crapummi Kosdduuwenr, b — sropod kosddMEMeHT,
¢ — cBobogHLIH wien.

IlpuMepy! KBAAPATHRIX VPABHEHWH!

2x2-x-1=0, 3x*+T7x=0,
Henonsoe KeagpaTHOe VDaBHeHHe — KBAADATHOe VpaBHeHHe
ax? + bx + ¢ = 0, y KOTOPOro xoTa 6K 0AHH H3 KosbbHUHCHTOE & BAH

¢ paBeH HYJMIO.
IIpuMepr! HANOMHEHX KBAAPATHRIX YDABHeHMHA:

2=0, 5x24+4=0, Bx24+ x=0.
Fopmyaq wopieli KEAGPAMIOI0 YPAGHENUA:

—b+ fb% —dac

P , rie D =b? — da¢ — AUCKPHMHHAHT.
a

X1,27

Hanpumep, vpaBreHue 3x° + 5x — 2 = uMeeT gBa KODHA:

5+ 25424 57
J25+ =327 1 e x1=l,xg=—2:
8 6 3

Xy,8=

ypaBEeHHe rZ — 6x + 13 = 0 umeer gBa KOpHA!

6t 1}326—52 =ﬁ.+24i =8+2i.

Xy,27

ITpusedénnoe veadpamnoe ypasRenue — YDABHEHNE BAJA
X +pr+g=0.
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DopMYAE KOPHED NPUBEOEHH020 KBAOPAMHOLZ0 YPAEGHEHUA!

N

X, a=—= t -q.
L2 2 1 q

Hanopumep, KopHH ypapHerus x? — 6x — 7 = 0 TAKOBHL:
Xy o =849 +T =314, T.e. 2, =T, x,=-1.

Teopema Buema. CyMma wopoeill DpHeBeASHHOrD HBALPATHOIC
YpABHEHHUS DABHA BTOPOMY ECOQDPHOUEHTY, BAATOMY ¢ NPOTUBONOO-
MOKAKTM IHAKOM, W WX TPON3IBAIEHEWE DARAO CROGOAHOMY UleRy,

TaxuM 06pasoM, ecl X; M X; — KOPEF YPABEEHRA X° + px + ¢ =
=0, 10 %, +X;=—D, Xy * X =4¢.

Teopema, ofpamuan meopeme Buema. BEcau wuens p, g, Xy, X, Ta-
KOBBI, YTO X; + X3 =—pP, XXy =¢, TO X; 1 Xy — KOPHH YDABHEHHR
Zhpx+g=0.

23. CucremMa asyx ypasHeHRmH € ABYMA HEHABECTHBIMM — ABA
VPABHCHHA ¢ AHYMA HEHSBECTHLIMHE X ¥ Y, DACCMATDHBAEMEIE CO-
BMECTHO.

IIpuMepnl cHCTeM YpaBHeHut ¢ IBYMsA HeH3BECTHBIMMI

d3x~-y=5, x-2y="7,
Qx+y=—T; x2 - 4y*=-35,

Peiuenite cucmembpl — Oapa YULEN X, J, KOTOPLIe DDA HOJCTAHOB-
K¢ B DTY CHCTEMY OODATIHAIOT KAMILOS €& YpaBHeHNe B BepHOE pabeH-
CTBO.

Pewtums cucmemy — 9TO 3IHAMHT HAHTH Bce €€ DeMIRHHA HAH
YCTAHOBHTE, YWTO HX HeT.

IIpu penreHUN CHCTEM AUHeNHKIX YDABHEHUI ¢ ABYMS HeN3BeCT-
HIMH IPHMOHSIOTCH CHeIVIOIIHe cnocofer:

1) Crocu6 nodcmaroski.

Hz xaroro-subyas VpaBEHeHUS ONHO H3 HEHIBECTHEIX BHPAXKAKWT
geped JPYTO¢ H HOACTABASIOT B OPYTO€ YPABACHHE CHCTEMEL,

2) Cnocob arze0pauieckozo cA0NEHUR.

Vpapaas MOBYIH KOPIHLHeHTOR IPH COHOM N3 HeN3BECTHEIX CH-
CTeMbBbL

&% + by =y,
s x +hoyr =24,

OOYACHIILIM CAOKCIACM HIH BEIMATAHHCM YDABHEGHHE CHCTEMEI He-
KJI0Yai0T 970 HEH3BECTHOE.

3) Ppagnivecruil cnoecod.

B oaguo#t cucTemMe KoopAMEAT GTPOAT rpathHKu ypasHeHNH cmeTe-
MBI; IO B3aHMHOMY PACTIOACHHEARE rpadiKOE ONpelelArnT YHCAO De-
IeHNi CACTOME]; HAXOAAT KOOPATHATE 00INIX TOYeK rpaduxor (ec/mor
OHH €CTh).
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HEPABRHUTEA

24. YucnoEsle HEPABGHCTEA.

Hepaaenemao a > b nawadaeT, YTO PARHNCTE 4 — b HONOKWTENEHA.

Hepasenemeo a < b 03EAUAST, YTO PASHOCTE @ — b OTPHOATE/EHA.

BEcoma>b, rob<a,

Hepasencmeo — pps 4mCuoBBIX HIIM aNreSpalyecKHX BHIpAEe-
HHH, COEIHHEHERIE 3HAKOM > HWIN <.

TIprnepnl HepaseneTn: 4 > 7~ 5; 2a + b < g% + b2,

Hna nobex apyx 9Hcen ¢ B b TOALKO OZHO HO CACAVIOIOHX TPEX
COOTHOIIIREWH ABJAETCA BepHRIM: ¢ > b, g =b, a < b.

DL‘HOBHHR CROICMAA LLOROBKLY HeigeHema:

l) BEema>bub>c, 100 > C.

2) Ecnu npabaruTh K 06eHM YaCTAM HEDABEHCTEA HMJIM BBHIYECTE H3
HHEX OJHOQ W TO L YHCID, TO ZHAK HepapeHCTBA HE MIMEHHTCH: ©CJIH
a>b,oa+c>b+ena—-c>b—c gna awboro THCIa c.

JIioboe ¥HCAO MOMRHO HEPEHSCTH M2 OZHOH 4Y8CTH HEPARSHCTBA
B IPpYIYH, HIMOHHE 3HAK NMePDEHOCHMON) JHOJA HA H.pOTHBOHOJIOHCHHﬁ.

3) Ofe uacTH HepaBeHCTBA MOXKHO YMHOMXHTE MJIH pPagfieddTh Ha
ONHO M TO e YHCJ0, He PABHOS HYJIO, TOrIA, €CNH PTO YHCIO0 mOJIO-
ALHTCABHD, JHAK HEPABCHCTEL HE MOHACTCH, 4 €CJH HTO IHCHO OTPHILA-
TeJbHO, TO 3HAK HEPDARGHCTEA MEHAETCHA HA OPOTUBOHONOMHEIM: eCIN
a>bh, To

ac>bcn5>2npnc>0, ac(hcn£<2npue<0.
c ¢ ¢ ¢
Cromenue nepagencms. HepaBeHCTBA OAMHAKOBOTO SHAKA MOMHO

CHAAABLIBATE, IDH 3TOM NOJIVYAETCH HEDABSHCTRO TOTO e SHAKA! €CIH
a>bue>d, roa+e>b+d

Hanpumep:
4> 3,5 +2,3<3,5
-2>-b -4 < -3
2>-1,5 -1,7<0,b

Vanomernue nepasencms. HepapencTBa OAMEAROBOrO 3HAKA, ¥
HOTOPBIX JAE€BRIE€ H HNPEERIE YaCcTH ODONOHHTEJARHBI, MOMEQ IEDEMHO-
AaTh, IPH 3TOM NOAYYAETCH HEPABEHCTHO TOrD 3Ke 3HAKA: ecau a > b,
e>dua,b ¢, d — DonoRUTENRERE THCAA, TO a¢ > bd.

Hanpumep:
2,4>21 1,7<2,3
X 4>3 X 2<3
9.6>6,3 3,4<6,9

Ecam a > b u a, b — DoIoKATeNRHBE THcna, To a? > b2, a® > ¥ u
BOOGIIE MpU NioHOM HATYDPAIBHOM 7 BLINOJHAETCA HepaBeHCTBC ¢ > bt

Hanpumep, 6% > 52, 6% > 55, 62 > 512

Cmpozue wepieexncmay — HepPARRHOTRA €O 2HakaMyu > (GoNbmme)
1 < (MeHbmie).

Hampumep, 5 > 3, x < 1.
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Hecmpozue nepasencmea — HEDABEHCTBA CO 3HAKAMH # (6OALIIE
WV DARHO) W < (MeHhIIe UTH DABHO).

Hanpumep, a® + b2 > 2ab, x < 3.

HecTporoe HepaBeRCTEO @ 2 b o3HauaeT, 4TO g > b MM ¢ = b.

Caoiirmaa HeCmpozux HepageHome TAKNEe He, HAK H cROHCTEA
CTPOrMX HepabeHcTB. IIpH aToM B ¢BoficTBaX CTPOTMX HEPABEHCTE /Lpo-
MUBONOLONCHBLME CUUTAIOTCA 3HAKM > H <, 8 B CBOHCTBAX HECTPOrux
HePABEHCTE — SHAKM 2 W <,

Cpednee apugdmemuteckoe OIBYX UHCEI @ U b — uncno a2' b

Cpeduee zeomempuuecioe IBYY MONONKHTEILHLIX UMCeT @ U b —
9HCIO Yab. b
Eenaax0D,b 20, TO%EJE.

25. HBP&BEHCTBO C 0JHHM HeH3IBECTHBIM — 2T0O HEPABEHCTBO, CO-
JepsRamee HEMZBECTHOE UWCHI0, obozHaueEEOe HYKBOiL,
Hpnuepu HepABEHCTE nepnoﬁ cTenleHHl ¢ OJEHM HeH3IBeCTHEEREIM:

3xr+4<5x-2; %x—L;S;”.

Pewenie Hepagencmen ¢ O0HUM HEUIEECMHBIM — 3HAUPEHE He-
HMRBRCTHOTO, TIPHW KOTODOM JAHHOe FEPAREHCTRO OfPAINASTCS R REDHOE
YHCIOBOE HEPABEHCTRO,

Hanpumep, 4wcae 3 ARAAETCA PENIEHAEM HEPABEHCTEA X + 1 >
>2—x, rar karw 3+ 1> 2-3,

Pewnmy HepaeeHcmMaEn — ?T0 3HAYNAT HANTH BCe €ro pEemeHns
HIH YCTE&HOBHTL, UTO MX HET.

Ornogunpie CENHCMAN REPABEHOME ¢ 0OHUM HOUIGeCTRHOIM,

1) Jwboit ynen HepaBeRCTBa MOIKHO NEPEHECTH U3 OOHONM wacTH
HepaBeHCTBE B ADYTYH, H3MEHHWHB €rc 3HAK Ha TPOTHBOMIONOMHLINA,
nOpH 3TOM 3HAK HADAPEHCTRA HE MEHHAETOSH.

2) OGe YacTH HePABEHCTBA MOMKHC YMHOIKHTE HJIM DA3NEJHTE HA
ORHO ¥ TO e YHCN0, He PDABHOE HYJI0; ECIH BTC YHCA0 DOJQKATENDb-
HO, T AHAK HADAREHCTRR HE MERAeTrcsS, 8 ey aTd UACHO OTRHOATE L.
HO, TO 3HAK HODABEHCTHEA MCHASTCA HA IlpOTHBOlIOJIO?EH‘bII‘:I.

Cuemena Hepagedemg ¢ OJHHUM HeHIBECTHEM — 210 HEeCHKONLBEO
HePABEHCTES, COXEDHAaInNn O4HO U TO e HeHSBeCIHOe MHUCJI0 M pac-
CMaATPHBAEMBIX COBMECTHO.

Hpamepm CHCTeM HEDABAHCTE ¢ OLHHM HaHIBSCTHBRIM:

20z -1)>3, x+2€5;c,
3x+4>1-x; 3(x-D>4,
’ x—-4<7,

Peuwtenue cucmemsr HEPAGBEHCME — TO 3HAYMEHNEe HEeH3BECTHOTO,
IOpH KOTOPOM BCS HEDABCHCTBA CHCTEeME! oﬁpamamcﬂ B BepDHEIS YHC-
JIOBBIE HEPDHEEHCTHE.
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Hanpumep, 4dciio 2 ABIAETCA DeIEEHEM CHCTEMBI
Bx-442x,
x+2>3,

TAK EaK 32 -4<2-212+2> 8.

BooGine, pemeHMsaM¥ 3TOH CHCTEMEBl SBJAHKTCA BCE HMHUI4A X,
Takue, uTo 1 < x < 4; APYrHX penreHui HeT.

Pewtume cucmeMmy Hepagencme — 970 SHATHT HalTH Bee o8 peine-
HHHA HJAH YCTHHOEMTDL, MTU HX HET.

268, KeampaTHoe HepaBeHCTBO — HEPESBeHCTBO, B JeBOH YacTH
KOTODOT'O CTOMT KEAJADATHEIH TpéXuJieH, a B OpaBoll — HyJIb.

HpHMprI KBAADPaTHBIX HepPABEHCTE.

xX—-x+2>0, 2x*-383x-4<0, x2-42>0,

HAar pewenus keadpammnozo HepaseHcMea BYHHO:

1) ompesenuTs HAOPABACHHE BETBeH mapalosl Mo 3HAKY OEPEBOrO
roadhunHeaTa KBAAPATHYHON hyYHRIOINT;

2) HaHTH KOPHH COOTEETCTBYKILUErY HKBAAPATHOIO YDABHEHHH
{ecIl OHU ecTh);

3) mocTponTd scKus rpadEKa H OO HeMY ONPEASTHTEL TPOMERYT-
KH, Hi KOTOPGLIX KBaIPATHIHAA (DYHKLEKA NPARUMAET ITOI0MHTEh-
HEl¢ WIM OTPHOATEILERIC BHAUCHMS.

Hanopumep, peluad HepakeHCTBO 2x° + 3x — 2 < 0, EMeem:

1)} pereu napalosikl HANDABJAEHK BBEPX. TAK Kaig 2 > 0

2) xopHM ypaBHeHUA 2x2 + 8x — 2 = 0 TagoBHI: x, =06, x;=-2;

3) mo scku3y rpagmka GYHKIMHM Y = 2x% + 3x — 2 yCTAHABANBA-
eM, uro i < 0 mpu -2 < x < 0,5.

27. Mero) HATEPBANOE MULOABSYSTCH AH Pelesds HepaBeHCTB.
Paccmorpun, HAnpEMeD, HepapeHCTBO (x — 1) (x — 2) (x — 8) < 0. Yue-
Ja 1, 2 1 3 pasbubsnioT uucaoeyie octs na 4 marepmana: x <1,
1<2<2,2<x<3, x> 3, Ha raxz oM U3 HHTEPBAIOB JeEAT J4CTh
HEPABEHCTRA COXPAHIECT JHAK, A UDH Iepexofe K COrefHeMy UHTEDERA-
Jy SHAK JeBoH 4YacTH MeHAeTCA Ha NPOTHBONONOMHBIH., Tak Kax upmn
x > 3 NeBAS YACTH HEPABEHCTBA NOJOMKNUTENLHA, TO €U0 pPelIeHHAMH
SIBJSOOTCS BHAYCHHA X HS HITepBaaos ¥ < 1 u 2 < x < 8,

DY HRLBITT T TPAPHITITIL

28. Pyurnma. Eouu xaxuoMy sHAYEHMIO X H3 HEKOTOPOre MHO-
JHECTBA YHCEeJA DOOCTABJACHO B COOTBETCTBHEe YHC/AO Y, TO TOBODAT,
YTO HA 9TOM MHOMECTBe angaHa dynruusa y (x). Ilpu orom x HasmBa-
0T Me3GBUCUMON nepeMernoi {HIN ApZyMEHMOM), A ¥ — asucumoll
nepemenioil (And hymnryieit).

QbnacTe onpefeleHNA GYHKIMHE — MHOMECTBO BCeX SHaIeHME,
KDOTODEIE MOMKET ODHHVMMATE e¢é aprymMedT. Ecanm GyHKIHA 3a7aHA
dopMynoll, To CUHTAIOT, YTO ef o0JIacTs ONPeAeNe A — MHOMKECTBO
3HEYUPHHII ADFYMEHTA, IPH KOTOPHX 5Ta (PopMyIa HMEeT CMBICI.
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Hanpumep, dyagnus y=+x —2 onpefenesa opu x 2 2.

<DyHERONA ¥ (x) HasBIBAeTCHA @o3pdacmarouiefi HA DPOMeXKYT-
Ke, ecan DOJBIIEMY 3HAYEHHIO SPTVYMEETA COOTBETCTBYET OOJbIIRE
anAadeHue QYHKHHH, T.e. AI8 JO0HX Xy, X DIPANAKICKA-
II[HX 3TOMY NDOMEXKYTKY, H3 HEDABEHCTBE X ~ X; CAELVET HEPABEHCT-
BO Y(x3) > yix;). Hanpuvep, dynroma y = x3 mospacTaeT Ha sced
UHCNOROH NpAMON; OGVHKIOMA Y = x® BOBDACTAET HA IIPOMENYTHE
[0; +o<).

PyHKOHUA I (Xx) HA3bIBAETCA YObiSdrouiell Ha NDUMENIYTHE, €Cid
GoxpineMy 3HAYEHHIO APTYMEHTa COOTBETCTBYET MeHbIIee 3HAYeHHE
G¢yERIOHH, T. €. ZAA A00BIX X, Xy, TPHHGANEHRANIHY STOMY OpoMe-
JEYTKY, H? HEDABEHCTBA X, > X, CIeAYET HEPABSHCTHO I (x.) < ¥ {xy).
Hanpumep, dysrnua y = -2x yOnisaeT #a beell uncaobofi mpaMoil;

dyarona y = x2 yBupaer ma npomesxyrxe (—oo; 0}, dymrnua y:%

yOEBaeT HA NPOMOKYTHAX (-oo; 0) 1 (05 +oo),

Tpaguk @yriyuy i (X} — MHORECTBO BCeX TOYEK KOODAMEATHOM
MIEOGCKOCTH € KoopAuHataMmu {(x; ¥ (x)).

IlycTte o6aacTh onpesesenua GYHEIHM 4 (X) CMMMeTPHYHA OTHO-
CHTEAREO HAYAIA KOODAUHAT, Torza GvEKOAA I (X) HAZEIBAETCH 4wém-
HOil, ecNM BRITIOJIHAETCA paBeHeTBO Y(—x} = y(x), B HewémHuoi, ecan
y(-x) = —y{x). Haopumep, y = x* — uéruas ¢pynkous, a y=x* —
HeYSTHAA (DYHKITAA.

Ipagur wémnolt PyHryuue cuMMeTpANEH OTHOUCHTEJIBHO OCH Op-
AHHAT.

Ipagur nHevémuoii pyrryuyu cCHMMETPHYSH OTHOCHTEAEHO HAYALA
KOOPIHHAT.

29. JInpeitman YBKOHA — QyHKNMA BUAS ¥ = Kx + b, tde k& n
f — ssnanHBIE YHCAA,

Tpagur runeinod gyrryuu y=hx+b — npamas. Ilpn b=0
GQYHEEINAA IPUHAMAaET BMA J = kx, eé IPA@HK NPOXOIUT Yepes Hayalo
KOODAMHAT.

30. [IpsMaf NpPONOPUHOHANLHAA 3ABHCHMOCTH — 38BHCHMOCTS,
Brarpayeaemas Gopumynoll y=kx, roe B > 0, x > 0,

OfpaTRad RNpPONOPUNCHAJBHAR 38BHCHMOCTE — 38BHCHUMOCTE,

BuipaskaeMasa topuynodt y = %, e k>0, x>0,

31, dysxnma y=L-: {k = 0} onpeaenera mpu x # 0, npuANMast
BCE AeMCTBHTENbHbIE SHAYEHNHA, KPUME HYNH.
. k 2 1
Ecan k£ > 0, To QyHKIMA i = — | HAOpUMeED, ¥ =", y=— |1
' PYHEREMA Y P P B Y ~ ¥ z xJ
4) TPUHUMAET TIONCKUTENLHEI 3HAUEHUM npK x > 0 ¥ oTpHOA-

TejdbHEIE Opu x = 0;
0) vOHEBaeT Ha IpoMexyTEAX {—oo; 0) n [{; +oo),
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Ecan k< 0, 710 dyHRUHZ y=

W |

(manpumsp, y= e ¥ e

Al

1
y=-—
Y 3x J
Aa) NPHHUMAET TOJOKUTENbHELIC 3HEUSHMA IPH X < 0 B orpuma-
TendbHEBIE TpH x > 0]
6) Bospacraer Ha mpomexyriax (—oo; () 1 (0; +oo),

T'padmk dyRRUME y= k HagelBaeTCs sunepbonoi. OHa uMeer fee
x

BETBH, PACHONIOMKEHHEIE CHMMETPHHHC OTHOCHTEABHO HavYaNa KOOpIH-
"at. IIpu k > O rpaduk pacmonoyien B NEeDEOM M TPSThEM HBAIDAH-
Tax, a Ipn £ < 0 — Bo BTOPOM ¥ 4eTEEPTOM KBaJADaHTAX.

32. Kranpatuwnasa dyeErona — OVHKIRA BUAa ¥ = ¢x% + bx + o,
rae a, b, ¢ — saApHALIe AelicTBHTENLHLIe YHoIA, @ * 0, X acHeTBH-
TeJIbHAA NIepeMeHHAsd.

Tpaduxom keagparuuacii GYHRONHE SBIAETCA RApaboad.

B uacrnocrn, rpadguxom Qyssumu y = x7 asaserca mapaBosa ¢
BepruuEoi B Toyke (0; 0); ocs cuMmerpun aro#f napaboarl — ock op-
HHIAT,

B o0mieM crydae sepuituMol napaoonbi

y=ex*+bx+c=a(x —-x®+ 1y,
ABNALTCH TOUKA (X! Up) NIE Xg= % + Yo = U [Xg)-

Oecw cumMempuy napaboisbl — TIPAMAS, MADATNSHLESA OCW ODAA-
HAT B OpOXofAliasn 1epes pepluwny mapadosnst. [Ipn a > O sersum na-
paGoJaE HAaTpPABIEHE BBEDX, npy ¢ < 0 — BHMA.

IlapaGony y—ax?+bx +e¢=a(x— x,)% +y, Mommo mnoayumr:s
CABUroM napabosibl ¥ = Gx® BAOIL KOODAMHATHHIX ocefi. Hanopumep,
napaBony y=3({x+ 2)2 + 4 MoXHEC HONYYATE CABKIOM Napabonkl
y= 3x% Bons ocu Ox HA ABe €AMHUIL BIEBO ¥ BIOAL OCH Oy Ha de-
THIPE EAHHUIL BREDX.

Cxema nocmpoenun epaguice weadpamurnoil gpynryuu

y=axt+bx+o
1. TlocTpouTs BepMHY Hapabonsl (x,: o), BRIUACHME Xo, Yo 70

bopMyIaM X, = —%, Yo = ¥ (Xp) MM MeToAoM BBIJENeHHA NOJAHOrQ

KBAIDATA.

2. IlpoBecTH 9epes peprIMHEY napaGoAH NPAMYIO, HAPANIEHABHY
OCH OPOMHEAT, — GCh CHMMeTDHH Iapaboibl.

3. Halitu gyau QyHEUHH, eclH OHH €CTh, M OOCTPOUTE HA OCH
aﬁcuncc COUTBETCTBY L UG TOYKH uapaﬁo}:m.

4. IlocTpouTE: ABe KAKHMEe-HMOYAL TOUKH NapafoNibl, CHAMMeTrpMy-
HBIE OTIICCHTCALIO ¢f ocH, HAOPHMED TOYUKH C &5CHHCCBMH x=0u

x=2x,; = ——2- ¥ opauHaroll y = o,
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5. IlpoBecTy 4Yepes OOCTDOSHHBIE TOYKH Oapaboiy.

Haubonrvwee u nounenvuice snatenun weadpamuwnoi Gy,

Kraaparuunan QyHrmma y=ax® + bx + ¢ = a(x — x)° + Yy

4) NPEHUMAET HAMMEHLIIee IHAURHWE, DABHOE Y, NDH X = X,
ecn a > O

6) npumumaer Banbonbmee SHaYeHHE, DPABHOE Yo OPH X = X,
ecn a < 0.

Hanpumep, kzagpaTaudad Gymaenud y = 2 (x — 1)° + 3 npuHEMaer
npw x = 1 HAUMeHBIee 3HAYEHHME, DABHOE 3;

KBaApATHYRAA OYEKuus y=-—4(x + 2)" -5 npunmmaer npu
X = —2 RaudoJbilee 3HAYEHUE, PABHOE —D.

ROMBHEATOPHEA

Ipasuno npouszsedenus. Ecnu cympecrsyer n BapuanTos BeGOpA
MepBoro 3MeMeHTA U A8 KEIRAOr0o M3 HUX €CThH M BADMAHTOE BHMOODa
BTOPOTO JAEMEHTA, TO BCErs CYIIECTBYET jI - 7 PASIWUHLIX HAP C BHI-
OpAHHEIMM LOEPBBIM H BTODBIM 3JICMEHTHMH.

Hanpumep. ¢ nNOMOILBI0 TDPEX OVHB &. & ¥ ¢ MOMHO COCTABHTD
3 - 3 = 0 pasanyHLIX ApyXGYHBeHELIX KOAOE, B KOTOPLIX OYXBLI MOTYT
HBITE OAHHAKOBBIMHA, 1 3 - 2 = § pagNUYHKIX ARYXOYKBEHHRIX KOJOB, B
KOTOPHIX OYKBLI J0/KHE OLITE PASHLIMI,

CONIATILIE COBRITIH
Bepoamuocms HACTYIACHNA CcOOBITHA A (oBozEaTAIOT

m
P (A)) — oTHOUmIeHMe —, Tfe 71 — WHUCAO PABHOBO3MOJKHLIX IIOTAPHO
n

HeCOBMECTHBIX HCXOM0B UCKRITAHRA, B KOTODOM HalmioiaeTcs cOOBI-
e A, m — YECIO BIATONPWATATRVIOIHEX HACTYILIEEMIO cOOLITHA A

HCX0J0B, T. & P(A)= m,
n

Hanprmep, npu ofHoM GPOCAaHHME MIPAARHOHA KooTh » = 6 (RrImano

1 ouKQ, BRMOAI0 2 0UK4E, ..., BBINAJO 6 OYKOB); cOOMTINO A — EBLINIAJKO
YETHOE UUCIC OUKOB, GIATOIPHATCTRYIOT Mt = 8 UCXomoR (BrIMamo 2,
m_3_1

Omnocumeabiaa 2acmoma cobplTHa A (oBosuauaerca W (4)) B
nannoﬁ CCpHA HCOLITAIIHII —  OTHOIIGHHNE HNCJ8 HEIILITAMH T M, B KO-
TOPBIX 3TO CODBEITHE NPOHEICGHIIG, K IHCAY BCEX IPOBEASHBRIX HCOEITA-
"ai N.

Hanpumep, ecnu B cepun na 3Q srictpeacs (N = 30) ronsro 24 mo-
Pasiii MUITeHs (M = Z24), TO OTHOCHTENbHAA H8CTOTA NONAfaHHA MO
MHIOIeHH B 3TOH CEPHUH EBLRICTPEJOB PAERHA
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Cmamucmuieckas 6epoAmHocms cOBBITHA — HHCI0, OKOJO KO-
TOPOro Kojebjaercs OTHOCHTENbHAA YACTOTA 3TOr0 coOLITHA npH 60Jb-
HIOM YHCJIE UCIBITAHUN.

Tabauna pacnpejfenedus, NOJUTOH YACTOT, AHATPAMMBI ¥ ApP. —
enocobbt HazasdHoz20 npedcmasierus BEIOOPKA 3HAYEHHH caydaitHOi
BEJIHYHHEI.

Paszmax (R) BRIOOpPKH 3HAYEHHH CcJAy4aifHON BeJIHYMHBI — pas-
HUIA MeKAy HauboNbIIMM M HAMMEHLIIHM 3HAYEHHMAMH JAHHOH BhI-
bopkw.

Hanpumep, ana Beibopru 2, 1, 1, 3, 5 pasamax R=5-1=4,

Moda (Mo) — nanGoJsiee 4acTo BeTpedaolieecs sHaUeHHe cayuaii-
HO BeJIMYMHBI BHIGOPKH.

Hanpuwmep, gus seibopru 2, 7, 2, 8, 9 Mmoga Mo = 2; y seifopku 7,
3, 2, 3, 2, 5, 4 aBe Mousl Mo, =3 u Mo, = 2.

Meduana (Me) — cepeauHHOe 3HAUEHHE YIOPAJOYEHHOrO DA
3HAYeHHH cJydaiiHONW BeJIHYHHBI BLIOOPKH.

Hanpuwmep, ansa seibopku 6, 7, 7, 8, 9 meanana Me = 7; A1 BbI-

Gopxu 5, 6, 6, 7, 8, 9 Meauana Me = 6; "-6.5.




OTBeTnI

1. 1) x+5; 2) 1—-x; 3) 3x-1; 4) 2x2+3x-1; 5) 3x+1; 6) 5x - 2.
2,1) 3x2-x-1; 2) 3x2+2x—-2; 3) 5x2+2x; 4) 3x3+ 2. 3. 1) P(x) =
=(x+5)Q (x)+ 14; 2)P(x)=(4x-13)Q(x)+38; 3)P(x)= (3x2 - 2) x
XQ(x)+5; 4) P(x)=2x-3)Q@(x)-2x+4. 4. 1) M(x)=x2+§x—
8, =1,_3 =-5,4+15, = 3x; =
R(x) > 2) M(x) 2;\: 2’ R(x) 2x+ 2’ 3) M(x)=3x; R(x)
=10x2-x+7; 4) M(x)=2x2+x-3, R(x)=x+3. 5. 1) x* —x3+ x2-
—x+1; 2) P +axt+x3+x2+x+1; 3) wacrmoe x® - 4x, ocraTok
8x-1T; 4) uacrHOe 3x2 + 5, 0CTATOK 15x2 + x. 6. 1) Her;
2) mer; 3) mer; 4) ma. 7. 1) a=3; 2)a=10; 3) a=3; 4) a=2.
8. 1) 4x+3; 2) 422 +3x;3) 223 -x;4) x2+2.9. 1) x+4; 2) 22+ 2x;
3) x% + 2x% 4) 8x% - x. 10. 1) x; =3, Xg 3=-1% V3; 2) =t

xy =-2, x3_4=i\)r§; 3) xy=-2, x2=%. x;;:-—%; 4) x, =1, x2_3=i%.

£l

S=1

11. 1) x=3; 2) x=-2; 3) x,=2, X9 ==3; 4) x;=-2, x5 =3.
12.1)(x-4)Cx -1 @Bx+1);  2)(x+3)(2x+3)(2x-3); 3)(x-2)x

X{x+3)(2x + 1) (2x - 1); 4)(x+1)(x-5)(x+1+J§)(x+1—J§).
2 2_
18. 1) X+8, gy X +x+l. 4 XX, 5 i1 14 1) gy =1,
x-1 2x2-x+1 2x2 - x+3

x2,3=i2, x4‘5=i\}r§; 2) x1=—1, x2=2, x3=%; x4.5=:tv'r§; 3) x1=1,
xy=-2, x34=%V2, x56=%V3; 4) 3, =11, x3=—%. 15. a=1, b=6,
x3=8. 18. 1) x=-3; 2) x; =2, x,=-3, x3_4=:i:-;—; 3) x =1, x2=%,

i 4) x=2.19. 1) x, =2, x2=%, x3=3, x4=§; 2) x, p=2% 3,

B3 | =

x3=_
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x3.4=—3i2\}§‘ 20. 1) x1=1, xz=_‘2’ 13=3: 2) xl=1, I2‘3=1i~\'!§;

3) a, =2, x2=—%; " x=%. 21. 1) &, ,=#1, 25 ,=2%5; 2) x; =2,

x2=—%, x34=3¢% Jio. 22 1) x=4; 2) peficTEMTENBHEX KOpHeH Her;

8) ap=—1, xp=-Li 4) x=1.28. a< -3, 3<2<0,0<2<1 24 a=0,
¥ 2= p

13, —%. 25. 1) (5 D), (T: 5% 2) (6 2); 3) (3: 1) (1;3) 4) (8,55 7,8).

26. 1) (3; 5), (-R: —4): 2) (1; 3), (19; 8% 8) 13; 2), (2: 3; 4) (8: O), (1: -2).
27. 1} (8; -5), (-5; 8); 8) (9; 2), {-2; -9)% 8) (3; 5), (5; 8); 4} (3: 3), (-5; -3)-
28, 1) (8; 1) 2) (9;4); 4) (4; 8), {(—4;-8), (8 ), (-3, —4). 29. 1) (2; 1)
2) (2; 5), (5; 2); 8) (5; 2), (=2; -6 4) (4; B} (8: 4). 30. 1) (3 1), (%; 3},
(—8; 1), (-1;-3% 2) (3: 5). (5: 3) -3:-5) (-5:-3 H (T 1), 7 -1},
(1: 7). (=13 -7). 31. 2) (20; 4), (-20; -4): 3)(5; 2), (-2;-5); 4) (6;3),
(3; 6). 32. 1) (3; 2), (-3, -2); 4) (5; 2), (-5; —-2), (5; —2); (-§; 2); 6} (6; 1).
33. 1)(3; 1) 2) (5; 8), (=5; -8), (3;5), (-3;-85) 4 (1;3), (39; -187).
34. 1) (25; 16), (16; 25); 2) (9; 1), (1; 9) 3) (1; 4), (4; 1); 4) (49; 38).
36, 1) (2; 3:5), (~2; —3; -5), 1;, 5; 33, [ % —5— 3) 2) (13 3: 4),
(-1; -3; —1). 38, 1)(3a:-a), (—a; 8a) 2) {-b; -2b), (2b:5). 37. 150 9, -9 n
-15. 38. 241 6, 19%1{1%. 39. 4cM i 3omM. 40, 12 e i 15 ou, 41, 345 Guje-

ToB 00 140 p. 1 20 duneror no 175 p. 42, 30 auedt n 20 guef. 43. Du
6 uy. 44. 80 momane#i, HopmMa oBca 15 kr; 25 Jgomazmeil., EOpMA 4 KD
45. 1) 22— x4+ 2; 2) x + 1; 3) uacrmoe 2x2 — 1, ocraTor x — 4; 4} wacTHoe

323 - 2x2 4+ x— 1, ocrarox 2. 46. 1) £, = 2, x2=§. x3=—§; 2y 2 =4,29=1,
Xg=-2;38) x1=2, x5=-3; 4) ¥;=1, x3=-2, x3_4=ivrg. 47. 1) y=-2,
xg, 3—1:—, 2) wkopuelt mer, 48, 1) (1; 0}, [ E, —g—]; 2) (17; 10), (4; -3).
49. 1) (-0; 4),[ 3?] 2) (-2 5),{ 7%; 3%). 50. 5 om u 6 om. 51 21 o

u 28 cm. 52. 12 u 8. 53. % - g. Bd. 1) x=-8: 2) 2, , =12 3) x,=-1,

x=2, x34=i§; 4 x =1, x5 3=12. 55, 1) x=1; 2) xl—% x2=—-;-.

56. a0, 2, L, +1 £2 87 1) (1;2;38), L -2;-9), |21 3|
2 T8 "3 2

3

[—%; —%J. 58. 5w x Tu 59. 20%. 60. 20 kn/u. 61 21 pax, 5 pAZoB.

2 -1 -3} 9 @2:5: 1 10, l;_lﬁ];s 3; 5}, (-5;-3); 4) (2: 0),
[ 2))( )[3 ) 3) (35 5), (553 4) 3 0)

8 2 121,
82. 2) 32, 4) 0. 63.2) [%] s 4) [5] . 85. ) 21-3; 4) a0 86. 2)

81’
1 83 1 Yal a’

4] 32; 6) ——. 87. 2) =; 4) -875. 69. 2) i 4) i 6) —
) 169 16 (x+y¥ bt bet
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70. 2) -125; 4y L. 71 2) 0,0016; 4) 1% 72 2) 8, 4) b8,
17 625

73. 2) afb4; 4y 340712, 74, 2) m'Zn 15 4) —6ax 1y 0. 75, 2) ‘;_7.

76. 2) 2,7-10°1; 4) 1,25- 105,  77. 2) 5,086- 1078  4) 1,6 1073,
78. 0,003. 79. 10711, 80, 0,0001 mm. B1. 2) a®, é 82. 2) 0.83. 2) 0,43;

4) 1,44. 84. 2) 8,51929 - 105 4) 6,644672 - 10%. 85. 2) 3,25 - 1018 kw3,
86. 2) b-—a. 88. 4) 15. 89. 2) 81; 4) é 90 2} -1; 4) -4; 6) -8,
91, 2) x=-%; 4) xy=-2, xp=2. 92. 2) x — nwboe unucno; 4) §€x<2.
93. 2) 5; 4) -11; 6) élﬁ 94 2) 2: 4) 4J§. 95. 1) x—2; 2) (3 -x)® opu

258, (x—3)8 npn x> 3. D6, 3974, 97. 2) 48; 4) £0, 98, 2) 33; 4) 7.
99. 2y 0,2; 4) 2. 100. 2) 50; 4) 16. 101, 2} o263 4y a2p® 102, 2) 3ab;

4) 2.103. 2) 2. 4) 3. 104 2) Z;4) 2:6) 4.105. 2) 3x; 4) 2% 106. 2) L.

b 3 2 5 a 3
4) %. 107, 2) 4; 4) 5. 108, 2) g% 4) a%% 6) 3a. 109. 2) g; 4 g; 6) 4.
110, 2) 6; 4) %; 6) 4. 111. 2) &‘;i; 9 %; 6) a2b. 112. 2) ablc; 4) Zay.

113, 2) 3x; 4) 0. 114. 2) 7,55, 115.2)T; 4 1. 117. 3) 2¥e; 4) 1.
120. 2) 8; 4) 27; ©) % 121, 2) 5; 4) %; 6) % 122, 2) 49; 4) 125.
123. 2) 121; 4) 150. 124, 2) 3; 4) 2,7. 125. 2) b'; 4) al; 6) yU. 126. 2) 3;

11 1
4) % 127. 2) a%h; 4)x5. 128.2)1; 4) o383, 120.2) 3; 4)6. 130. 3) bl;

11
1 1 - =

4) a+b. 13L 2) a4+ b4;4) Vo -1 182, 2) “T“‘il-; 4) 245, 133, 2) 2y;
a3+ bt

3
1) 2¥o. 134 2) 2% @ E‘EE. 135. 2) 2,05; 4) 1,49; 5) 36,46.
a+
-1 ! -5
137. 2) [E] 1c(0,41) 1; 4) [1_1] >[E
12 12

8 3
6) x=1. 139, 2) 5J(11-11] >J[1l—11] . 140. 2) x=2 4) y=5.
2 1 5 6 7 2

-5
} 188 2) x=3; 4) x=2;

141, 2) x=2,6; 4) x=4. 142, 2) x=—%; 4) x=1, 143, 2} 6; 4) -8.
144, 2) 2,1; 4) 27.2. 145. 2) 0.074. 1486. 2) -3: 4) f_g. 147. 2) 51:

4) 0,04; 6) —0,1. 148, 2) 1000. 149. 2) ¥x:4) — L 150. 2) x=-1;
||x2_y2

4) x=1. 151 2) %; 4) —609%. 182, 2) x — awGoe wuuexo; 4) ¥ < 2,

1 L 11

X238 6)0sxs2, x=28 183 2)a+l; 4) ag3+b3; 6) ai-b2;

9 AnTeGpa, § 10, 257



1 1
8) at+ b6, 1564, A<a. 185. 0,86¢c. 156. 2) y=1 nmpu x=2, y=6 opu
x=0# *r=4, y=10 pr x=-1 m =5, y=17 npu x=-£ u r=6.

157. 1) g(-2)=-1, y(O)=-3, y[é]=—ll, y@) =4 2) y=-3 npn x=—%,

y=-2mpn x=-1, ¥y =13 npu x=g,y=19 npnx=§. 159. 2) < 2, x 2 §;

4) 2<x <3 160, 1) y(-3)=38, y(-1)=1, y (1) =-1, y (B)=-1; 2) y=—2

apr x=2,y=0nmpur=0nx=4, y=2npanx=-2ux=06,y=4opux=-4

nx=R 161 3) r+£-1:4) -1 x5 1, x24:6) x 20. 182. 2) Ma; 4) ga.

167. 2) x=16; 8) r=-1; 4} r=-L. 169 2) x=82 4) x=8.
16 243

172, 2) HewérrEad; 4) He ABnAeTCH KU uéTHOM, HM HewéTHoH. 173. 2) Hewér-

HadA; 4) AedéTHAR: f) He ARIAETCA HBTHOW ¥ We ARAgeTed HeudTHAON.

182. 2) x=0. 183. 2) (~1; 0). 184. 2) y=-—% npn x=-4; 4) y< 1 mpn

x<0 nm opE x=22. 186. 2) (-2:4) m (2:—4)x 4) (—4:-2) u (1; 3).
192, 2) x< 3; 4) y<5; 6) x <-5, x>6, 103. 2) Pe6po xyba Sonnme
Tam. 196. 2) x=10; 4) x=5, 197. 2) x=2; 4) x=2, x=-T.
198. 2) x=4; 4) »r=0,2. 199 2) x:%. 200, 2) x> -8; 4) x < 2;

6) x<1, x>7. 202 2) x=-2; 4) x;=1, x3=3. 203. 2) x=2,25.

204, 2) x=1; 4) x=5. 206. 2) x=4. 208, 2) 2<x<3; 4) 1< x<2;

6) x > 1. 207. He mennine 6,24 m, 208, 2) x#g; 4} x — awboe wucno.
5

213. 2) [—%; —ﬁ], [% JEJ; 4) (-1; -1), (1;1). 914, 2) = > 9;

1) x < -2, 215, 2) x = 16; 4) x1=%, x2=%; 8) x=-1. 216. 1) x — a6oe

ancaw; 2) 25 x<s1l; 4) x<-7, 3sx<-I, xr*3. 217 2) YGuBuer;
4) yonieaer, 218, 2) Hevérrasn; 4) He ABNAeTCA YETHOH K He ABIdercd HEUETHOMN.

200, 2) -2 < x »;%.221. 1) -1<x<0;9<x<4.2) x>4, 222 2) xy~—1,
Xo=T: 4) £,=8, £3=T.224. 2) a; = 4,05 =T, ag=10; 4) a1=—§. ay =0,
a3=%; 6) ay=-1, ag = -8, ag = 27, 226. 2) Ma; 4) aa. 227, 2) 2,1, 8, 1.

[ [ o
208, 2) 0. 220. 256, 16, 4, 2, 230, 2) 1, ¥3 L 3 1 N3 o9y, _ g,

wr+d A+l r+7
232-2)2(11-9),2(?3-3].2(:1-5);4)7-(%J 7[%] 7(%] .

234, 2) -3, -1, 1, 8, 5. 236. 2) 79; 4) —42. 237. 2) a,=29 - 4dn;
4y ¢, =6-5n. 238. 12. 238. Ha. 240. n=11, =Eer. 241. 2) 0,5.
242, 2) -13. 243, B) -100. 244 2) a,=5n — 17. 245. n » 9, 246. n < 25.
247. 2) ag=-57, d=T; 4) ag=-1, d =-1,5. 248, 44,1 M. 248, 10 guei.
250. 30. 251, G0. 252, Z) 10 050; 4) 2550, 253, 4¥50. 2h4. 14BY.
255. 2) -192, 256. 2) 204. 257. 2) 240. 258, 4905. 494 550, 259. 2) 2900,

260. —45. 261. 10. 262. 2) am=lﬁg, d=g. 263. 2) ay =-88, d=18.
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264, 78 Cpeper. 265. 44.266. 6, = 5, d = 4. 269, 2) 3, 12, —48, 192, -T68.
r=-1 n-1

271 2) L oy L oa72. 2y . =8. (1| 4 b,=3-|-%| 278 9 5

16 81 3 3

4) 8.274. 2 L g) -1 o7, 1) by = 4374; 2) n = 5. 276, b =343, q=-1—.
2 5 NE)

277. b, = 6, m:sog wm by =6, b1=—30§. 278, 33708 p. 279. 0,25 cnZ,

280. 5. 282. 2) -%; 4) —%’%; 6) —400. 263. 2) 2186. 284. 2) b, -1,

by=128. 288. 2) n=T; 4) n=5. 286. 2) n=9, bg=2048; 4) n="5,
q=17. 287. 2) 364; 1) 305, 288, 2) by =4802, S, =800, 289, —1%.
291, 2) ¢=05, by =300 pom g=-6, by =432 262 2) g=2 mm g=-2;

4) 85=781 wm S;=521. 293, 2) 4, 16, 64; 4 2, V5, J10.

204, 2) ayy=1, a30=%; 4) a1p=0, agy=0. 295. %. 296. 2) d=—%,

ay =2, a5=1%; 4 d=-3,a,=v2 9, ay=+/2-12. 208. —5%. 209, 2) —1080.

1 1 1
. 2) 143; 4) 280,5. 301. 2) -22. 302. 2) g=-1L, p=-1 p=1;
300. 2) ) 280,5. 301. 2) -22. 302 2) g=-2, bi=-o by= o

4) g =—+2, by = -10+2, by=20. 308, 2) b, =—0,5(-2)"~*. 804. 2} b= %.

305, 2) §,=155. 4y 5,5 308. 2) 242; 4) 95 307. 3. 308 4-=3
256 36 2
309, 2) 14, 11, 8, 5, 2. 810. —g. 311. 2) ajp=0, a; = ~108. 312. 2) x1=%,

x,=-4. 813, 14. 314. 2) am——lg. d——l%. 315. 2) 27. 316, 2) -27;

4) % 317. 6. 318. B cpegy. 319. 180 pas. 320, a; =8, d=-3 w1k a, =2,

d=3.321. a,=5,d=-5amua, =-5,d=2>5.323. 72. 324. 1024a. 325. 3 u.
327. 1) Cnyuaiinoe; 2) cayuafince, 328. 1) Cayuaiinoe; 2) HepoaMoOMHOe.
829. 1) Cayuaitnoe; 2) cayuaiivoe; 3) HeBosMoKHOE; 4) OCTOBEpPHUE.
330. 1) HepoamowxHoe; 2) aocroseproe. 331. 1) CnvuaRHoe; Z} HEBOIMOMK-
Hoe: ) HeBoaMoO:EOe; 4} cayuaikmoe; 5) xocroeepHoe. 332. 1) CosMecTane;
2} mecommecTHme, 333, 1) HecobMmeeTnmie; 2) copmecrunie. 334. 1) Conme-
CcTHHE; 2) COEMEeCTHHE;, 3) HeCcOEMEeCTHEBIE; 4) HecopMecrTHHe. 337. He asna-
worca. 338. 1) He apnawTea; 2) apasiores. 339. 1} fleaawrtca; 2) apnawTt-
cda; 3) amnawnoTesn; 4) He ABnawTes; 5) sansioresa. 340 1) Sfanaorca; 2) ue
2 3 2 1 4 7 2
ABNAKTCA. 343. 1) 2;2) 2:3) 0;4) 1.344. 1) Z;2) =;8) Z:4) —:56) =,
)5]5) } )9)3)9)9)3
5 = 1 1 3 1 1 2 1

6} <. 845, 1y —; 2) =3 3) = 4) 2; 5) =; 6) 2, 348, — . 347. 1) —:
Yo ME DI Vg Ny Ug 10 ) 50
2) 23, 348 2 3491 350 nL; 9L l; 95, 5L,

a0 25 2 36 9 18 36

8 4 2 1 1 1
351. P(A)=—=; P(B)==; P(C}=%; P(D)=—. 352. 1) =; 2y -.
(A== (B) 5 (C} o (D) ar )4 )2

ssa Dl alismanl.al. k.l nl el v
y oo g ) )50 8 ) D 0D

1
36 5 6
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1 1 1 1 1 1 1 1 1
&) 2. 9) —: Wy —; 11) =; 12) =, 355 1) —; 2 ; 2 1 4y =,
T Vi W D 1D g T P
1 1 1 1 1 1 1
a6. 2 piioasznl; L 3581 L2l a5 pl
' D% '3 P Yo BT )3
2) l. 360. l. g6t. 1) 1; 291 282 1)1, 2) 2. 363 1) 3; 2 2,
2 2 6 3 5 5
1, 0 1. g0 Loy 1 5 . 1., 1
364. 1) L ;2 6. DL,y Ly Ly lis) 5 o661y Lyl
)630} )4’)6’j2)3)12 }6)2
3yl 4 8, 5) 1. 367. ®. 3869. 238 a70. 2,5%. 371. P~0,6.
3 & 49 250

1 I.. 5 3 2 i
372. P. ~0,84; P,=10,14, 374. 1 —.2 =;3)y —:4) =;6) =;6) —;7) O
H 2 } ) 3 }12 ) 1 }3 )12 }
8 1. 875. 1) .1_ 2) 29, g l; il 51 6 2 376 0,01
30 6 5 3 15
377. 1) ]_ 2) —.378. 1) -,2) i i;cn) 3978 1) 232 28 2
4 1 3
4_.380.1—:2—.381.1 ._;3_,4_3821_—2
} 3 } 2 ) 3 ) 10 16 } 5 } ) )
a84. | x [0 |1 |2jass| x| 2|3 |4alsle]|7]|s
111 |1 1131 ]alar}1
Piriilz|a Pliia|ia|a|16]| s |16
386, | x z 3 1 5 6 7 8 g | 10
P A 11 1 1 1 1 1 1t 1
2¢ | 12| 8 B 6 5 8 12 | 24
388 | x 34 35 36 37 38 29 40
M 1 4 6 3 2 1
W 1 3 1 3 3 1 1
20 20 5 10 20 10 20

390. B tufianue puEBeIEH Pe3yJILTAT AHAMNGA CTPAHHILE TEKCTA U3 «CeBACTO-

NYJIBECHKHX DACCKAROR»

1. H, ToxacToro.

A B B T b E K 3
|
I
0,090 0,027 0,066 0,012 0,025 0,087 0,007 0,013
| | K b § M H o n
0,057 | 0,007 | 0,036 | 0,046 | 0,029 | 0,066 | 0,137 | 0,025
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P C T b4 @ X i, v

0,047 | 0,061 ‘ 0,054 0,017 0,001 0,014 0,007 0,014

[H| T g bI b 3 18] H
0,012 | 0,006 | 0,001 0,008 0,015 0,002 0,010 0,012

301. Omcrumn, goGputit Mol opuaTean, pogniaca Ha 6perax Hesml, / Tae, moser
OuITb, pognawvcs B / Man Cancrann, Mo 9uTaTens.

395, 1)| X | 145— [ 150— | 155— | 160— | 165— | 170— | 1756— | 1B0—
149 154 159 164 169 174 179 184

M 1 g 14 8 7 6 3 2

397. 1. 3); 2. 3); 8. 3). 309, 200. 400. 240. 401. 60; 100; 120; 240; 220;
140; 80; 40, 403, 9600; 8000; 4800; 4200; 3300; 1500; 600, 403, 1) §; 2 u
6;4; 2) 11; 2; 2. 404. 1) 3; 3;: 3;2) T; 3 5; 3. 405, 1) R=46; Mo=-2;
Me=1;2) R=0,6: Mey =0,1, Moy =0,2, Mog =0,4, Mgy = 0,5; Me =0,35.

408. 1) 3; 2) -0,5; 3) 2%; 4) 5. 407, 1) 2%; 2) 2,5. 409. 7,00 r/cm%; sme-

neso. 410, 12,25 roga; 13 mer. 411. 135 cm — BRICOTA, ABAAKIEACA MEXHA-
HOH H MOZOH COBOKYIIHOCTH, & TaKXEe NPHOIIPKENHLIM CPEARHM JHAUSENEM CO-
BOKYIIHOCTR, B3 KOTODOX yaanéH ecaydaigmits pesyastar 90 oM. 412, X =~ 12
nery; Mo=19 ner: Me=11 rer.

413.X2345§
T T1[3 1 3|3(%

=2
-3
o

W= =
-1
-5
en
—
]
—_
[=

P o4 |32|6¢ |16 64|32]6a

414. 2)

Pasmep {(X) 42 44 416 18 50 52 54 B8 | 58

Kos-so xa-| 1504 | 3000 | 9000 (18 00016 500{10 500 9000 | 4500 | 1500
Aaros (M}

8) Mo =48, Me =50, X~ 50, R= 16, 417. Bepsan! swckassizauna 6 < M,
—& ¢ M. 418. Bepnnor noickasbleanna 1 € 4, 8 ¢ A. 419, Bepum BnCKa3biBa-
nua 12e 8, 3 B. 420, 2} {1; 5}, {1}, {5}, & 4) {4; 5; 6}, (4 3}, {5: 6},
{4; 63, {4}, {8}, 16}, &, 421, 2) -2; -1;0; 15 2; 3; 4) —2; 3. 422, 1) Oxpyx-
HOCTS C HEHTPOM B Toure A ¥ paauycoM 3; 2) CepeFUHHKIN DeDIeRTUKYIAD K
orpesxy AB. 423, 1) [-3); 2) {-1;1; 2}, 424. 2} A\B-{2; 3}, B\4 -
=[-1; 0}; 4) A\B = {7}, B\A = {-5; -6}, 425. 1) HppannonanrHile; 2) memane
UTPALATEABHEE Suciad M vacao 0, 426. 2) AnNB={c}, AU B={u; b; c; d};
4) ANB=@, AUB=[mbic;d;e). 427, 2) ANB={l}, AUB=
=[-1;0;1;2;3}; 4) AnB=(5; 6}, AUB={-6; -5; 5; 6; 7). 428. [4: 7],
[2; 9]. 429. [6; 7]. [5: 8]. 430. (-2}, {-2:6: 7). 431, AnNB={1;3; 9,
HON (18, 45). 432. € n D = {x: » = 90k, kB ¢ N}; HOK (18, 45).
433. {0; 1; 2}, 434, {-1; 0; 1; 8}, 4385 2) (—=; 1); {-1; 0}. 436. 1) A;
2) Ag; 3) Ay 4) Ag;8) A6 AT A 487, 1) T=T,2) 46 < 3; 8) np-
foe HATYDEJBHOE YECAO He ABMAETeH UeAHM uMeiaom; 4) v Semnu me
TORBKO OARH ecTecTsenabis cuyrHuk. 438. 2) {5; 10; 15; 20; 25}, 4) 1.
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439. 2) [2; 3]; 4) R. 440. 2) VcrrEAG, HCTHHHO; 4) XOMHO, HCTHHEO.
441, 2) JdowxHo, HersEREC, 4) MOTHHHD, wceTHHHO, 442, 2) <Eemu wam-
,Il',h!f{ Yyiaed MMOCISIOBATEIRHOMTH, HAQWUHAA o0 ATODATG, DAREH IOAYCYMME
COCENHKY ¢ HHM HI¢HOE, TO 8Ta OOCACHAOBATCABHOCTE —- apucpme'rnqecnaa npa-
rpeccass. 443, 2) «EcjA npH nepecedeHHN IBYX NPAMBIX CeRyinel olpaso-
BaBIOHMECH HAKPECT JeXKalHe YIJIK PABHEI, TO 3TH NPAMBIE OADATNEILHEs;
neruiaa: 4) <«Ecam auarcHaNR YeTHRIDEXVIONBEMES IEAHT €r0 HA IBa DAB-
HLIX THEYrONbEMKA, TO 3TOT UETEIPEXYIONEHHK — MAPATASTOTDAMMS ] MOMNHA
444, 2) PaBHOCTOPOBHHH TPEyTONLEEE; 4) PABHOCTOPOHHWH TpPeyroJABHHE.
445, 2) n+(r+ 1)+ (R+2)=3rn+3=3(n+1), 7. 2. CyMNa TDEX NOCCJe-
OOBATEJRHHX HATYDAIBHLIX YUCES JeMUTCH Ha 3. 446. 1) Hdocratouwnc; 2) He-
obxoIuMo M aocTatouHo; 3) Heobxomumo. 447, 2) 245; 4) \.%; 6) 10.
8, 2) 22+ y*=49. 449. 1) A, E; 2) D, F. 450. 2) (x+3)2 - y2=4;

4) (x+ 22 +(y-4)2=0,25; 8) (x+ 32+ (y+2)° =a%. 431, 2) (2; 5),

(-10; 5). 433. 2) (-1,3; 2,5); 1) (-4; - 2,5). 454, 2) X (0; 1). 455, 2) P (-2,9; 0).
456. D) (x - 2P+ (y +83)Y¥ =25, ) (x+ )+ (y+ 42 =52, 457, 2) (x + 8)2 +
+(y — 212 = 10. 458. 2) OEDVKHEOCTE ¢ TeHTpeM B TouKe C (4; 6) ¥ paguycom
r=8; 4) OKDY)RHOCT: € HeHTDOM E Touwke (7 (3: —1) u paguyeom r=J10.
459. 2) x - 2y=0; 4) Bx - 2y=0. 460, 2) x -8y =2; 4) 4x - 5y = 27.
461. 2) x-4=0,y+7=0, 462. 2) k=4; 4) k=-2,5, 463. 2) [lepecera-
fores; 4) coBnagawT; 6) nmapanmencan. 464. 2) Ilapanaensusn; 4) mepecexa-
worea; 6) coEnagamr. 465. 2) (6; -1). 4668. 2) 4x +(3y = 3. 487. 2x + By =

=—4, Zx-3y=-4, 2x+y=4. 468. 2) (0; 0,5), |§;0J. 469. 2) a=1,
\

b=3.5. 470. 2) x —y=1. 473 2) Jlre Toukw r KOODIMHATAMM ¥, = 3,8,
¥, = -1,6; 2, = 1,8, y, = 3,6; 4) Ipe Tourw ¢ KoopAuReTaMn (2: 2) uw (—2: 2).
474. 2) JIse rourn ¢ koopguaatamu (0; 0) u (1; 1), 481, 2) {1; 2}, {1}, {2}, &;
4) {m; n; phy {m; n), {m;ph Anip), (m), (n}, {p}, ©. 482. 2) {-3; 1}
4) {k; L m;p). 483, 2) AAB=1{f}, BNA={a;d}); 4) AAB=1{3. 7}, BrnA=
={2;4}). 4B4. 2) MUR={asbie;d;er B}, MNK =(n;c:¢); 4) MUK =
={5:-8;-1:1; 2,3}, MnK=¢. 485. 2) [-6; 2); [-4; -2 4 [-5; 2];
{~2} 486. 2) 1T=1T; 4) 15 = 7. 487, 2y  {1; 3; 5; 9; 15; 45}
4} 1-3; =2; -1; 0; 1; 2}. 488, 2] {4}; 4) {-3}. 48Y. Z) HceTHHHO, HCTHHHO,
4) Ioxr0, Hernuno. 490. 2) Heuwérroe wmeno 5 He meauTesn Ha 3; 4) eym-
M3 YIROB TPeyIOJLHHKE He panna 360°. 491, 2) 642; 4) 3@.
492, 2) x2+y2=2,25. 493, 2) (x -2 +(y+6)E=16; 4) (z-+ 1,502+
+(y+38P=25.494. 1) A,D;2) B,C.495. 2) 4x - 5y=20;4) 14x + 13y =
=-83. 496. 2) 1;.; 1) -%. 497. x+y=1 n 2x+29=5; 2x—-4y=3 u

—x+2y=4. 498. B3x+y=2, ‘_;—+ y=2 5801. 2) (-3; 3] ) 4) (-3;-Tx

[2; 4]. 502. 2) Jlosxuo, smcrum=o; 4) HCTHHHG, MCTHEHO; 6) Jo>xHO, HCTHE-
Ho; 8) mosmmo, mcetuHEO, 503. 2) +Ecam ab> 0, o >0 u &> 0s; nom-
Ho; 4) «EcaIn oTpesox mapatniened oJZHOM M3 CTOPOH TPeyroJbHMKa, TO 9TOT
OTPe30K ABAAETCHE ¢peiHeH JTHEWEH TPeYTrONLEHKE ) JOKED. D4, 2) (-2; 3),
-1;-1), (1;2). &05. 2) (-19;13). 3506 (2; 9. 507, (-3,5;-3).
B08. 2) (x + 1)2 + (y — 1)% = 26. 509. (0; 3 + /5), (03 3 —/5). 510, (4 +7; 0),

{4 - T 04). 5811 2) (2;0), (0;2). 512 2Z2x-1ly=1D, Tx-4y=12,
Dx + Ty=2. 513. 2) (1; —-6). 514. 2) Touka ¢ KOOPDAHHATAMHK [—%;4]; 4) nge
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mpamble: ¥ =8 u y=-9: 6 e npample: 8x - 5y=0 m 8x++5y=0.
516, 2) Jse Toukn c KOOpIHHaTam¥u xy =~ 1,6, ne 3,6 mxyg=~-1,6, yp ~ 3,6;
4) ape TudKH © HoopadHaTammu ¥y = 0,2, 11 ~—0,8 H x; = -1,8, yy = -0,3;
6) Touxa ¢ xoopamHaTamm x = 0,7, y = 1,3,

¥rpamHEeHHS IJA MOBTOPeRHA EKypea anredpsl VII—IX xaaccop

517. 2) T-3xr—x% 4) 223-3r%2+4x-5. 518, 2) x, =1, xrp=-2s

xy= ; 519. 2) (5; -5), (=5; 5). 520. 2]21, 4y 2x° 3 2x° 521, 2) 3-32: 4) 647

522. 2)(0,8)% <(0,37)V2. 523, 2) .mbf, 4)11abJ_ 524, 2) —/8x2;
4) JBaZ. 525 9 x = é; 4) x = 0. 526. 2) Her. 527. 2) Her. 528. 2) 1,5 < x < T;
4) x> -75 6)0< »< 2, x> 2. 530. Her. 531. 2) a, = 3. 532. 1, 4, 28, 280.
533. 2) ay, = 47,5, ;5= 537; 4) a13=11%, S5 = 108, 534, 1220. 536. 2) b, = 5.

537. 2) b, = 125, S,=156; 4) b; =81, ;=61 534, 152. 539. 1679 m/c.

540. 1,68 M. 541. 2) Her. 542. 2) x; ,=zl, X3 ¢ =2, ¥;=—3. 543. 2) (1; 3),

(-1;-3). 544, 2) -1; 1) - L. 545. Ilepmoe. 546. Vbupacr. 547. 2) x< 0,

X
226 4) x72/32V6;6) x<€-3, 0<x<2 x>8 549 2) x=61; 4) x=2;
5) 2, =0, x3=-3, x; = 2. 550, 8 v. 551. 39%. 552. 7, -28, 112, —448 um
—11%, 46 %’ —186%, —716%. 553, b, = 5, b, = 405, 554. 8, 13, 18 wm 20, 13,

¢ 2
6. 555. 6,40 Om, 557. 1) “’E}‘ﬁ; 2 “r‘_ﬁ. 558. 1) 1—Ja: 2) a3 + b3,
2

v2
w-3,L 7 19 561 6, 18, 54 wnu 26, 26, 26, 562. 2) 4;
4 11 4 4

560, 10, 4, -2, 1 wm
4) 4% 563. 2) 5.8: 4) -%. 564. 2) *=T7: 4) x=0,5; 6) x =225 565 2) 3;
4) 0,1125. 566. 2) 300; 4) 3600. 567. 2) 5%; 4) 13%%. 568. 2) Sa'b;

B

4)-Zg%". 569, 2) 35 — Zx - 2x° — x5 4)Ba® + 4b% + 3ba + 36. 570. 2) 4,9;

1) 2. 571. 2) b2 7a%2, 572, 2) [%—l]lg+1

i

2
573, 2) {g + 1] . 4)(1-08)2. 574.2)(a+(a—xk 4) (a-x)(Ba—T).
575. 2) 20% (a— 1) 4) (@ —b)2 (@ +b)%. 576. 2) 2(x - 8)% 4) (x — 1) (« + 2).

sy B8 g 38 gy ard g 2oL g gy B, g 3,
dx JC+5 x+2 2 2 kS
6) 154, 8] (+1)(x-2). 579, 2) 889, 4y 88 e 549 oy L .
ac a?—4 a (b2 -a?) 2a+3
4 b-a-1.381.2 —2 4 1 582 3 E; 4) i- 583. 2) -0,25;
a(a+2) a+1 a+l

4) 1%. 584. 2) 3. 585, 2) 588 2) 4; 4) 8. 587. ) -2

co

40, 8) 7 588 2) 2 4)14. 11; 4) 642, 590. 2) 2103
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4) 1,2-10%. 591. 2) 1,25. 592. 2) 3,5. 593.2) x%S; 4) xyf. 594.2) -1;
41+ Jm. 595.100 ur. 596.10%. 397.340 xr. 598, 4d p. 599. 3) —6mi+
+2Tm¥—4Tm2 +41m - T; 4) ath® — Ga2b® + 0bt. 600. 2) (44® — 5b%) x

X(40% +5b%);  4) (m-n+ ky(m+n—E); 6)[§a3b-—%c‘](éaab+%c4];
o

8) (a+b+22, 601, 2) (2a - 36217 4) (5b%+ 4a) 602. 2) (Bx-3u) x

(25 + 201 2V5 -2yx ) (xy-3)(By’ - Ta). 603, ) m% 3]—3"—.
a
m

f04. 2) —0.6. BOS. 2) 1: 4) 6; 6) 5 8) 6. B08. 2) 1 4y
a2 X2+ xy+ 2 Jmal
807, 2) —1; 4) -0,5. 608, 2) -0,02x%. 609, 2) 33 %; 4) 4,8, 610, 2) Ve -1

a ;- 611 2) 1-Jb: 4y iemidm. 812, 2) x=1; 4) x=-05.
16—a

613, 2) x=12%; 4) x=-13,5. 6ld. 2) x=3; 4) x=-9. BiG. 2) x,=-2,

x3=8; 4) x;=08, x3=-1. 616. 2} », =0, x;=5 4) x,=0, x5=-—

o |ead] -

8) ¥, ,=%2; 8) x; ;=322 617. 2) x;=-1, 2, = 1,5 4] 2, =5, xy=

618. 2) 21_2=4ih/§; 4) 31,2=%- 619, 2) x;=1, x;=4,5; 4) x; =-5,

x=0,0. 6200 2) x,=-3, x,=5 4) x=-1; 6) x;=4,3, x,=-11,T.
621, 2) x=3:4) x=-4.622 2) x| ,=11, x; , =16: 4) x| ;=12 x5 ,=ii.
623. 2) x=33; 4) x=9; 6) ¥ =1, x,=4. 624 2) x ,=2+3,

x3_4=_5i27‘/ﬁ. 625.2) x=-1; 4) x;=1, x,=-0,5; 6) x = 4. 626. 2) (3; T);

4) (2: 8); B8) (-2 -8). 627. 2) (1; -1); 4) (2; 2). 628. 2) (5; 3), (-3;-5);
4] (4:-9), (-94) 6) (4:5) (4;-5),_ (5 4y (-5;-4). 620, 2) x=6;
4) x = 0,5. 630 2)3(1+JE); 4)x=¥, 631.2) #,=0, x,=2; ) x< 1.
632. 2) x-2; 4) x=-1. 633. 2) x1=—%, xg=-3, 634. 2y x=4; 4) x=23;

6) x=0. 638. 1) x| -—a, x;=0a 2) x;=22, xy==5a; 3) x,g=3a1d;
4) £, ,=2a1b 636, 1) x,=0, xy=a: 2} %, =0, xg=L:3) x, =0, xo=-2;
a a

4) %,=0, xz=—%; 5) x,=0, £,—-0; 8) x, -0, x2=...‘;. 637. 2) (5; 4);
a
1} (1; 1). 638. 1) (2; -1), (-2; 1), {0,5; 0,5}, {-0,5; 0,5);02) (2; 8), (-2; -8),

(8,5 -5), (-8,5;5) 3) (1;2), (213 4) [1%’ —lei]; 6) (3;9), (-5;-9),

(38; —2J2) (-V3: 2431; B [3; g\; 640. 9) xé%; 4)x>1 641 2 xr<1;
4]x*<3%; 6) x < 2, 642, 2)x3—1,5);4)x33.643. 2) 1; 2; 3; 4. 644, 2) 2; 3§
4; 4)-1; 05 1; 2; 3. 845, -4; -3; -2, 646.2) -1 < x < 3; 4) @4
éxé%; 6) pemennl Her; 8) x<-1:;-. x>l 647, 2) —1%<x<3%;
4) 1€ x<3 B4R 2) 4 <2< 2 HO<Cx<T, >8R 8B) x5 -3,
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0,5 < x €0.,5. 649. 2) 9>4J5: 4) 5.8 <65 6) 223 <2.%8, a50. 0.
651. x=10. 652. 2) x§—2§, x2d; 4) x=-04, 853 2) ¥ < -1, x>1;

4) x <0, x> ¥, 664, 2) x<2; 4) -2<x<2; 6) -1<xr<D; 8) x<-1,
x>1 653 2) G<a<-1, x>4; 4) x<1l, J<x<4; 6) -T<x< 4G,
1<x<38 «+>8 857 625 wu 575 658, 5 xm/u. 659, 4 mm/u.
860. 12,0 xm/u, 2,5 km/yu. 661. 26 ¢, 2 cM, 862, 48 wun. 663, 20 Mpm.
664, 35 u, 40 . 665. 5 =7, 7w 666, 22 rogs n 8 ner. 687. 40 M/ Mun?,
6G68. 2,5 kM. 669. =5¢. 670. 4 xM/u, 16 kM fu. 871, 75 nemju.

672 lﬁg mse, 100 M. B78. 2) Ma; (0; —4), (B; D), y(-2) = -5; 4) mer; (0; 6),

(4:0), p(-2=3. 676. 2) (5;-10); 4) [g; -é} 877. 2) 28; 4) si.

sl_1
V7
682 2=8,b=3 683 a=0,3, b=-0,5, ¢=0,2. 688, 2) He ssraerca uér-
HOH B He #SHJIAeTCA HeYETHO#; 4) HegdTHAA. 689, 2) Ha. 690, 2) -1; 4) -1.
691, -2, 692, —0,5, 693, 2} e, =201, §,;,=2737. 604. n = 30. 605. 682.

898. 2) 0,5; 4) %. 697.189. 698. 2)a, =1, d—8; 4)a, =2, d=3 nan

678. 2) x,=-2, x;=-5 4) x;=0, xz 3=+l 660, 2) 5/—% <

a=14,4=-3;6)ay=2,d=3nma, =8,d=-3. 699. 2) -5. 700, ¢, =1,

d=-2. 70L 2) Me; 4) ma. 702.2)12 wm -13; 4) é nxn —i—z-.
wa—L n-1

703, bn=3[—é] nnm bn=—3[%] . 704, b, =12, g=-2 un b, =-12,

g =2, 704, %; 1; 3; 9; 27 nam -:%; -1; 3; -9; 27. 708, 2) by =0,384, ¢= 0,26
wmm by =06, g=-0,2. 707.2) &, = 87,5, ¢=0,6 unn b, =48, ¢=0,25.
708, 2) 341; 4) 341 nam 121. 709. 18; 5; 2 uxm 2; 5; 18. T10. x = 1.

711, 13 mexmatmeros. 712. — 214 713 1. 714, 4. 915, m=-1,
a—a--1

y<Oupnx>— % 716. (-8; 4). T17. 32. 7T18. Kopre#i ger. 718, 1< x < 1‘5.

£
721 x < -1, x>52. 722, 148, 723. 2*3 724 [131; -3,7| 726. 960.
3 7 x+3 16

727, x =4, 728, x < -1. 729, Z. 730, 1?0%. 731, xy p=1+2, x5 4=2iV3.

732. 0. 733 x =0, x;=45 734, 60 km/u, B0 um/u. T35 x=1.
736. B Tpersem. 737. x > 2,5. 738, 1. 739. 110, 741, %,=7, xo=12.

2
742, (v - 2 (5y - 2). T43. aa 5 T44. x; =3, xg=-3. 745 % 746. 25.
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1 g

747. 0,2. 748, x < 0,5, x> 8. 749. (1;1). 750. p=2, g=3. 751, 63.
752. (2; 1). 768, 22 ‘21. 754, p=-1, g = -2, (2 _i, 1< 5 < 2, 736 %1’1.

4

.

756. £=2, £=3, x=4. 757 Ja. 758.29%L1 759 60 xu/w, 40 wm/u.
a+ 2

760. 33.

3aaayy ANA BHEKJMACCHOH patio'ru
776 =1, 777, (& 1), (4;-8), (—4 1), (-4;-3). 778. 7, 8, 9, 10.
783, 1) y2-1;2) J2: 3) L 1) Ya.7184. 1) x1=—2 x3=6, x3=38— 21,
x4=8+ 25 2) x, =2, x2=%, x3=38, x4=%; 3) x=15 4) x,=0,
Xy=2, 785, 1) xy=-4, x,=1; 2) x=3. 786. 1) (3;2), (-2; -3}
2) (0:0), (1;2), ;1) 787. 1) (4 -5), (-5 —4), (-1+2V3; -1 243),

(-1-243; -1-2J3), (1+4/13; 1- 13), (4-413; 44 J/13);
2) (6; 6), [3J52'3; —3“'52" 3], |—3J52+3; 3"’1‘3]; 3) (1; 2), (1; -2),

9 _e sl . 1 L _243 1- L |
[Jﬁ,\/ﬁ], (1%7, Jﬁ], 4 [2+2J§,1+J§]' [2 243; 1 Jﬁ]

5 0:0, (&1, (-1, (12, (1L;-2; 6 G, (%;—1}

789. 1) (0,5; 5,8), (1,5; 5,6  2) (13 1}; 3) (1- 2); 4) {-2V2+ 3
-24/2 - 3), (22 - «/'2J§+J';{ [ L7190, 1) r=1,
J_ J_ f f

r==1;2) r=-2. 7Yl -2,26xa % -2 T9d a =—%. 793, -

<a<2/8-4.795. p=-2, ¢=-1 mm p=1. ¢ — moboe. 796. -1 <r < 2.

Wa<-2 BB (FZ+r+D P -x+ I -22+1) somn“f;
2
e+l oo9.1)-Ler<l Logcyz) o< S‘F -8<x '3“(_ £ >4
a-1" “,-‘E 5 J5

) 2<-2, -1<2<1, 2>2 4) -B<x<-2 —1(::(1, 3<:c<.5;

<
5)3 < x € 6; 6)2< x <4, 810. 1)—1€x<—§. %(xél:

~
7+3u5%
2

2)

2) —2€x<—%, 0<x<2 8)-2<x%0, x> 6 4)0<x€§; 5)x<—g,

x>1; 6)-2 < x < 1,x > 1.811. 8, 8, 13 wnn 18. 8, -2. 812. 4092 mn%.

+1 +32
813, 3, 6, 12, 18 nau 12 4’5.&.2.313.5 1-(n-2)x7" "4 (2~ D=7
474 4 1-x)?
- n+l_
ecim x# 1 Sn=(i+—1)—(-’-l'—ﬂ, ecim x=1. 819,2 u—n.
2 3 9
1_
820, 1) x, = &* " 1x, +b711 mpa a#l, x,=x+{n-1)b mpu a=1;
a
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-1)b , ab(a”~1-1) 1—gn (n-1)b)
2) 8 = + + opu a#l, 8, = =1
§ l1-a (1-a)2 1-a P ’ " 1 2 "

rd

832 1.

opy  a=1, 821. xn=(n—1)x2—(n—2)xl+w.

n-1_pgnr-1 -2 _ -2
823, x,=2" "B T o 2" 2TB"® gog 200 . go5 48 wum.
x-p o-B b-a

826. 1040r. B827. 1u. 838 zim/una. 829. 4 kM. 830.
t

15
831. Tum. 832 é(4s—-3at+,’9a212+1682 ). 833 %‘ 834 27Y%.

835, 24 M°. 836. 80 xm/u. 837, 4u. 838 14, —*“5;’” %. 839. 0,3 u.

fn2
840. 1%4—'—&231(. 841. 4y 42 muu. 8§42, 2 vy, B43. 6 4.

OrpeThl k sapannnm vIlposeps cebAals
Faana . 1, Yactaoe »2- 2, corarox B 2. x,=-1, xp,= 2, x3=-3.
3. 1) (2 5) (32 2) (-1;2), (—40;-11). 4. g; %
raasa I 1. 1)82;2)16;3)11 2 8,6 -10%; 7,8 103 6,708 - 10; 1,1 10°.
8 3 & 2 2 L 1
3.1) 6:2) (y+x)xy. 4. at; 27,5, (0,78)8 >(0,67)3;(3,09) 3 <(3,08) 3.

Faapa IIL 1. 1) xwl; 2) 28<x<3 2. a) 1) yg~1,4; 2) y=3;
3y y=-25 D y=8 6 1 x=9: Hx=2 3 x=—-§: 4) x~14:

B) y{x) >0 mpu: 1) x> 0; 2} »>0; 8] x<0; 4) 2> 0; y(x) < 0 npn:
1) Her rakux opoMexyTkos; 2) x < 0; 3) x > (; 4) x < (; r) dydxOMA BO3-
pactaer mpn: 1) x #0; 2) EeT TAaKMX NPOMEXYTEOB; 3) x > 0, x <0
4) x ¢ B; dyaunnasn ybneaer npm: 1) HeT Tamux mpoMesmyTKom: 2) x > 0,
x < 0; 3) mer npomemyrsos; 4) wer npomexyrros, 3, 1) UErHan; 2) neudr-
mag. 4, 1) x=28; 2) *x=1,

Cxaea IV. 1. 0,1, 3. 2. a,0=-25, S;=-115. 3. be=é, sa=7§‘
4. q=l p:g‘
3 78l
Faasa v. 1. D1, 2 3. 5L, g4 2 L,
5 10 2 5 18
FJlaBa VI. 1 X o ] 4 [
M a 7 8 P)
3 7 2 1
w 20 20 5, 10

2. R=10, ¥ =Mo=Me=3.
Mrana VII. 1. 1) {-2; -1; O; 1; 2; 3}, {0: 1} 2) [-7; 2], [-3; 1].
2. 1y 100 < 32; yueso 3 me spaseTca 4YeTHHM. 3. (x+ 2§ +(y-5)2 =49,

4. y13.
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YEASaHEA ¥ peNieHNAM M PelleHNA 38JAY Pasmesna
«3a0a9d Qi BHEENACcHON paGoTei»
761. Taxk KaK JARHOE YHCJID & He genmTcA va S, Toa=3n | 1l mma=8n -1,
oTkyma af = 3m + 1, rae m — HATYpajabHOe YHCA0. 762, BocnmoabsemaThCa pe-
mesueM saxaur T61. 762 1) 1070-31=100-1 -0 40=99...9 -9 - 40;
TO walp
2) 1080 - 298 =99,,.99-11+27; 3) wmeae KO- 197 = (18 -5+ 159 -
an map

— (18 + 1) genmrca wa 18, Tak Kax OpH Jerenmun Ha 18 npoussegernsa
(I8 +1)(18nr + 1), e m U n — HATYDPAIbHHE YHCJE, IONYIAETCSA OCTa-
TOK, paBHEA 1; 4) jaEmoe wumcao pasHo (4-19-1)26-(5-19-11 4
+(2-10 - 1325 . (3 . 10 — 1)25, npn menennm ma 19 oeTaToR 0T AeNeHME UEPEO-
ro ciaraeMoro pases 1, a BToporg paser —1. 764. OcTarok oT AejeEHA Ha § pa-
TYPANBHEOTO YMEIA DABEH OCTATKY OT JeJieHNE HE 9 cyMMEI Ed)p 2ToTO YMcHa.
Tax kak cyMMH DREGOD JAHHOMO YHCAA ¢ ¥ YHcIa DG OZHHAKOBEL, TO IIPH meie-
HUH Ha 9 unces §4 U 4 DOAYYarTes OJHH M TOT e OCTATOK, 4 MX DA3HOCTH 4¢
ZeauTea HE 9, orkvia enefyer, wro ¢ mennrtes Ha 9 (4 He genures na 9).
765. Ilo yenopmo st =1+ p - 3%, rae p — HaTypaasroe yncae. Iosromy une-
mmt-1=(m-1)im2~m+1)=p-3°(ni+m+1) geaurca Ha 3°*., Tax
®ak m2 + m + 1 feontea ma 3. 786. IIpH m06BIX DEJLIX £ M J UHCIA X + Y H
x — y aubo ofia geaarcs ma 2, nubo obe Be menarca Ha 2. B neprom cayvae Hx
TPOHM3BEIeHHe AeINTCA Ha 4, a yKedo 1952 ge felnTeA HA 4; BO BTOPOM Clyuae
(x+ ) ix -y} we gemurcs wa 2, a 1982 gemurcs ma 2. T67. Eenu cyuecray-
T HATYPAJABHEE YOCHE X 1 Y, TAKHE, HTO BEEPHD DABCHOTBO MX + HY = min, roe
m ¥ n — BIRNMHQ ODOCTEIE uUHeRa, TO ny = m (2 ~ X¥) ¥ QHCAO Y NOIMKHG le-
JUTRCST HE M, T. 8. y=mk, rvae k — satypansHne  uwmena. Torpa
ne + iy = inx + mkr=mr, OrEyas X+ k=, 4910 HepoumuwsHo (v 2 1,
k 21). 768. Eciu n genurea sa 3, T0 OCTATOR OT Aej€HMA Ha 3 4mcaa
a="T7nr2+1 pancn 1, o ¢cAM YHCAO N He ASTATCA HA 3, TO OCTATOK OT ACICHHA
qacis ¢ B4 3 papex 2 (cM. zamady 761). 769. Eeau paBeHcTBO 1Hx2 =9+ 7y2
ABMAeTeA BEPHLIM OPY HeKOTODPEIX WeaHX X M g, 1o 1522 — 9 = 712, oTkyaa
caegyer, 4TO ¥ AEANTCA Ha 3, T.e. y = 3m, rie m — neaoe uucno. Toraa
15x% = 9 + 63m2 uau 5x2 = 3 + 21m2, u oosTOMY X JenMTCH Ha 3, T. €. X = 3p.
Creporatennro, 45p2 = 3 + 21m? nam 1502 = 1 + 7m?, uro werosmommn (om.
sanaqy 761}, 770. Tak wak wncao m® —m =(m — 1) m {(m + 1) gennrca ua 6,
TO OCTATKME OT Ae/eHHA Ha 6 unces m® W m paBHKE, U [I0STOMY OCTATHH OT JeKe-
His Ba 6 uncen m? + n3 + B3 u m + n + k Takxe pasnm. 771. Ecan unecno m
He pennTca HA D, T, €, Mt =Dk + r, rpe B — EeOTPHUATEABHOE LSNQE HCIO,
r—ogHomauncex 1,2,3,4, Tom*=5p+rt=5g+1(pnAyg — Uease dHIA),
772. 1) Tucxa mbn2 — nbm2 = m2n2 (mt - nt) = mZn? (m? - n?) (m2 + n?) ne-
autes HA 2 (ecim m W R — HedSTHble 4ncaa, To m2 — il — uiTroe uMeno),
2} Ecar oba umcna m, n de genarTcda Ha 3, TO YHCAD m2 — n? gemmTca
ua 3 (eMm. aamauwy 761). 3) Econ ofia unenma m, 1 He JenATes HA H, TO

4 4 (+1¥+nt-1_
uueno m? ~ gt penmres wa 5 (om. sagawy T71). T73. .
=mt+2n+3n2+2n = 3+ D+2(+D+2atn+1) = nin+ Dn?+
+r+8)=n{n+D{an(r+1)+2). 774. 1) Ecax m < nr, Te NepaiZ <IACTE
meHpure waM pasEa x{n+1). IIpg m > n +1 nemaa uacTh Goakme uan
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pasa (n+ l){(n+2). 2) PaeeHcTEO SAIHCATE B Bage m(m+1l)=
=mt+2n8+3nf+ 2n=nin+ D{n(n + 1)+ 2), HcNOAB3YA DEIVALTAT SAmAHMH
773, Hanee nocmonwaosarrca asfjaneil 774 (1). 775. a3+ 6n24+ 150 +15=
=+ 6n2+ 122 +8+3 (2 +D+1=(m+2¥+3(m+2)+ L T76. a=nt+
+a2+l=(n¢+12 -—ni=(n2+n+1)(n®-n+ 1). KEcam a — mpocToe YUCIO,
o nf-n+1=1, orryas n=1. T77. 3anueaTh ypaBHeHMe B BHIE
fx +y+1}(x -y - 1)=12 1 noCOONLOCBATLCA TEM, TTO MHOMNTENHN X + i + 1
H x—y—1- 9éTHBIe YHCAA (MX PASHOUTH — 4ETHOE YMCNO, LPABAA YacTh
YpABHEHHA — YSTHOE WHCJHO), 3ajaYa CBOAMTCH K PEIIeHHIO CJIBIYIINHX
CHCTEM:

{x+y+1=2, {x+y+1=6, (x+y+1=-2, {x+y+1=—6,
x—y-1=6 {x-y-1=2; |lx-y-1=-6; |x-y-1=-2.

778. TIponaBefigHNe YeTRIPEX MOCJEJOBATENBHALIX HATYDAJBHBIX 4YMced JAIH-
cars tak: (n2 + 3n)(n + 8n + 2). 3a1898 CBOAMTCH K PEINEHUID KEEEDATHOTO
ypasuenua £(t + 2)=5040, rae t=nZ+ 8n. 77D, Ecan P (x) = ma3 + ne? +
+px+q, To PiO)=q, P)=mr+n+p+q, P(l)=-m+n-ptg, P(2)=
=8m + 4n + 2p + ¢ — wucna, kKparEee 5. Torma =mcaoo P(1) + P(-1)=
= 2n + 2¢ peqATCA Ha 5, I DOATOMY 7 JeNMHTCA Ha §. Jlasee HA O AeAATCH 4MHC-
ma P(2)—2P{-1)=10m + 2n - 4p - ¢, 10m. n u q, OTKYHEA CIenyer, 4o 4p
{a sHauuT, 1 p) geaures ua 5, Hawowen, m denmres Ea 5, TAK KAK 4HCeRa
Ply=m+n+p+q, 7, p 0 ¢ Benarca ua 5. 780. Ecau D = b2 — dac = 63,
T0 b — HedéTHOE WRACHO, T.e. b=2k—-1. Toraa (2k—1)®-dac=463
W 2{k -k~ ac) =31, 910 HepBo3MOXkEHC., T81. 1) HenoneaoBaTh paBen-

CTBH ————— = = k=1, 2, .., n. 2) HeoonssopaTk PpapeHCTEA

R{E+1) k B+l

1 ,l( 1 _ 1_] k=1, 2. . n. 782 1) By-
R{E+1(k+2) 2\e{k+1) (R+1D{k+2)
ZeM DACCMATPMBATE PABEHCTBO KAK ypaBHeEHe EHAa Ax® + Bx + C=0. Tax
KEK 2T0 YDABHEeHHE MMEET TPH DE3JAMYHBLIX EOpPHA (¥x=a, ¥=§H, x=¢),
70 A=B=C=0 n paBeHCTBC ABRIAETCA BePHHM DIDH BCeX 3HAMGHMAX X,
2) Jepea YACTE PABSHCTER COBNEIAET C NPABOH Opu ¥ =4, ¥ =b, ¥ =¢. ea
MEOMOYASHA HEe BLIIOE B'I‘OpOl‘"l CTEIIEHH TOXHASCTECHAC PABHE, €CAH OHH TIRIH-
HHMAKT DABHbIe JHAYCHHMA B TPEX PASJMYHHIX TOYKAX. 783. 1) Baomxcars 3Ha-
MeHATesL B BHAE V2 + V3 + 2 + Jg (V2 + ¥3 + 2) 1 MCHOALIOBATH PABEHCTEG

=42 -1. 2) BamMcaTh KAHEOe BRIDAYKERME B BHIS —_J_(z ‘rl +
v2+41 2 V& 248
L N2(2+48)

2+ 4+ 243

—(J§+ 1)2. Hanee mpubceTs .qpoﬁn K oﬁmcmy ouaMcrnarcnis. 3) Bocmone-
30BATLCA DaBeHcTAamp x — 24/ x (\ 132, x+2Jx (..,r‘ +1]2

2_4x+4=2-x opu 1< x < 2. 4) Docuoassosarsca GOpMYyNaMY  AJA
pPa3SHOCTH KBAAPDATOE, CYMMBI ¥ pasHoCTH Ey6OB KEyx umncen. T84, 1) Ceectn

YPABHEHHNE K KBAADATHOMY OTHOCUTEABHO £ — g - i 2) SanmucaTe ypaBHeHNE B
x

¥ BOCHOILAOBATLCA PABSHCTBAMY 4 —2J8_(V¥3-1)2, 4+248=

euge 6 [xi' + Ls] -3ah (x + l) + B2 =0 v CRECTH B KRAMNATHOMY OTHOCHTRNRHA
xe x

t=x+ i- 3) llonaras +2x-5=2{ saoucaTe VYpSEHEHHE B EHje

289



J@1+1)2 + J(2£+ 3R =14, £20. 4) Honaraa xZ—2x+ 4=t aanmears

YPARHEHNS B BHIe 2t - ft+5—1.785. 1) Creoru YPaEHeHHe K KBAAPATHOMY
otHOCHTEABHO ¢ =x?+ 3x. 2) [Monaraa x - 8 =1f DOXyYUTL ypaBRHeHue

t(#2+6¢+21)=0. 786. 1) PasgeanTs IepeEOe YpasHeHWe Ha Bropee, Ilocie

upeolpusuBaHMl [OIYINTCH KBALDATHOE YDABRHeHME OTHOCHTEERHO f =1,
¥

2) Bropoe ypasrenue, sanmcansoe B Buge 4 (x | )2 = 9x2y?, pacnagaserca ma
nEa vpasBeEHa: 2 (x + ¥) = 3xy u 2 (x — ¥) = —3xy. laxee BBeCTH HOBRLIE HeH3-

BECTHBIE: U =X + Y, 0 = xy. TB7. 1) Cucrema pacusgaercd Ha IBe CHCTEMBL:
{I—D‘:O. iy Y+ y2=6]_,
(x11)(y+1)=12 xp+ x+ y-1L.

Crosup ypasHeEus BTOPOH CHCTEML!, HONYUHM HBAAPATHOR YPABHCHEE
OTHOCHTENBHO ¢=x+y. 2) x+y=u, xy=v. 3) YMHOKMIE Depeoe
YpaRHEEHe¢ Ha —4, a BTOpOe Ha 3 M CNROMMTE, IIOIVAATCA HKBRJpaTHoe
YPARHEHNE OTHOCHTENBHO XY, 4) Xy =u, it S v. D) ¥xt+ty=u, xy="v.
x+ 2y x—2y
6) BoszpecTk 00a YypAaBHEHHUA B KEAJPAT H CIIOMKHTE. B DE3VIRTATE OKYIKTCA
ypasaeEne {x — 1) (5° - 1) =0, oTryAa ¥ = 1, Tak Kar x°+# 1 B CHAY BTODOTO
VDABHEEMA HCXOFHOH cHeTeMul 788, Eenp cuerema vMesT ReficTRUTEIRHOE
pellleHM2, TO NPM BOJBEACHHM B HBAADAT NEPREOTD YPADUCHES  HOAYHAacM
*?+y?+ 22+ 2(xy +yz + 2x) =10, 8BTOPUE YDEBHEHME MOMCHO JANECATH B
BROE xY + Yz + 2x = 0, Cjegopareabao, x2+ y*+ 22 =0, oTkyma x =y =2=10,
YTo HeBoaMokHo, T8Y9. 1) Hs cucremu caegyer, 9o [y —5|+p-5=1. 3o
YPAEHEeHMe He KMeeT peineunit npe ¥y < 5, a opu y = 5 oonyuaen ¥y = 5.5, u

TOrA8 !x—ll:%. 2) BriunuTas H3 BTOPOre YPABHEHNMS CHCTeMBI TEpPBOE,

uaXonaum ¥+ 2y~ r = JBy — xr. Rogaosis ofie 98CTH NOAYUEHHORD YDARFOHNS B
KEQADPAT, HAXOAUM y(y—3+ 242y - x}=0. 3) Honarag y — x = u, sanuiieM

Vu + 3x =1+u, Bossoga B KBappaT obe YACTH KAMKAOrO H3
Jiu+8x=4-u.
YLABHEEHE CHCTEMEBl H HCHAKOYAA GATEM X U8 NONYIeHHON CHMCTEMEl, DPHAEM K
ypuEHEENIO 42 + Tiz — §=10. 4) Bo3BoAR B KBEaApAT ofie YacTH KaXJIOCO HI
YDAaBHEHMA ¥ CHJASRIBAA NONyYeHHHE YDAPHEHHA, HAXOHUM
T6 - 2(x? 1 gy =(x + & (1)
e
VB(16 + (x + 3)),

CHCTEMY B BHAE

MepemBEniKMR TOYIERHD VDEBREHHA, monywuM y2—xi=
OTKYRA

(x—gFE 4+ =86+ (x + P 2)
MMomaraa & (1} 1 (2} {(x+y¥-u, (x-yP-r, npuadM K cHcTeMe

2U+U=76. — _ = - =0z
{wﬂm“s)‘ 790. 1) D=(4+ 22 —4(5+40=4(-1=0; 2) x,+
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+x3=—(4+2r)=0, D2>0 791 KopHr ypaBHenums Xx*+px+¢g=0
HeOTPHUIATENEHEL TOTLA K TOJABKQ TOTAA, KOTLA BEITOIHAIOTEA VCNOHKI p % 0,
qg®0Q, p®—4¢ » 0. 3agAuA CEOAWTCA X PEIIEEHI0 CUCTEMB HeDABEHCTE
[a+3

Z7240,
u
a+2. _
20, IIpr @ = 0 ypaBHEHHEe UMEeST OAUH OTPHUATENLHBIA Ko-
a
2
(2+3) a+2.,
a? a

peHb. 792. D=¢?-4a >0, x2x, =ax, =a% ¢ 2 0 (ecin 2 = 0, 70 x, = x, = O).

793. Bersu nmapabonsl vy =x% - ax + a® + 6a manpaenensl pBepx: v < 0 npn
seex x€(l;2) rorma u Toamko Torpa, woraa y(l)=6f+Ta+1<0 n
y(2)=ag2+8a+4<0, 794, Ecnx a =0, To ypasHeHHE MMEeT ReHCTBHTENb-
HUi KopeHL, Tak Kak be +¢2 < 0. Ecan a =0, ro napabana y = ax? + bx + ¢
nmepecekaeT ock O, TAK KAK {2+ 0+ 3=y 0y (1) < 0. 795, x, + xy=-P,
xxp =g, Al + D+ +D=p%  (x +Dilx+ D=py; —p+2=p%
g-p+1=pg 796, Tax kak x2 ~x + 1 > 0 opu Beex x = R, 7o MCcXOfHOE He-
x—(r+2Y+4>0,

1x2+(r-8)x+1>0.
HONLGOEATBCA  TeM, NTO  KBANpATHMEAA (QVHKEHA y=ax+bx+e
NPHITEMACT TOTOMHKHTCILHLIC JIIA4CIIHT IIPH DBLeX X © B TOTA H TOHIEEQ
TOrAA, KOTAA BLIIOIHAKTCA HepapeHeTsa 4 > 0, D=b0%—4dac < 0. Bagaus

{(r+2)2-16<0,

CBOINATCH H PelIeHNE} CHCTEMEI HEPAEBCHCTR ) KOTOPYIO MOIKHO
(r-3%-16<0,

PABCHCYEG CEQEHMTCH K CHCTEME HEPapeHCTh { ,I(a.ﬂee BOG-

o
|r+2]<d, 797, Bajgaua cBOAMTCH K PEIIeHHI0 CHCTEMBL Hepa-

SAEMCATE TAK:
{| r—3|<4,

e <0

BEHCTE * 798, 1} xZ+ 4yt —2x— 16y +17=(x-1)%+
{(a+2)2-2a2—4a<;0. ) Y y ( )

+ 4y — 2% 2) 5a2 —dxy + 4y — 16x + 6y + 13 = (¥ — 2x + 3P + (x — 2).

799, 1) o+ b7+l - 2a+4b~Gec+1d—(a-1+ (b + 2V +{c-3). 2) Hec-
XOJHOE HEPABSHCTRO, SaNKcANHDE B BHAe 0° + 8% + ¢? —ab - bc —ac > 0, asaa-
eTCH BeDHEIM, TAK KAK e00 JE€BAA HACThH PABHA % a@-+ -0+ (c-a.
3) Nexoxuoe HepaBEHCTBO MOMKHO 3anucaTh B suge al + b2 + 2 2 ab + be + ae.

800. 1) JIepas 19CTE HEPAECHCTBA CONEPMCHT 7l CIATACMBIX, KAMAODE H3 KOTO-
PHIX {KpOMe Ncaenaerd) Goneine nocaeqrero. 2) BoCHoNe30EATECH HEPABEHLT-

2
BCM 1+ 1g 1+ 1 + R [1 + r . 801. 1) Bocnonb3oRaThta DPABEHCTBOM
n n 4ni 2n

a® + 5% + e — 3abe = % @+b+e)(@—-bpP+ - +{c—a)). 2) Hcomome-

x+y+tz

9¥A HEPAEBCHCTRO = XYe, copapeannaoe Opr JHOTHX HeOTPHLIATEh-

HHMX X, Y, z (sagaga 801, 1}, HoayuHTE HepaBEHCTBA

a+b+ c?S%"abc, ab+ be + cu 333\1'1'12!)2(:’ .
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3) IlepeMHAOHKHT: BePABEHCTRA
a+ b>2JE, b+ c>2m, cta»2ae.

4) Tlonaras x = b+ f-a g=tra- h, z=L +:— ¢, sanuuem HepasedcTsO

2 2

E BHAR
8xyz = abe. (1}

[Iycre xora O 0ARU M3 YACEA X, §, & (Hampnmep, X} OTPHLATENBHAO, TOTAA
a>b+c,orkvEaa > b,a > c{ooyenosuw b2 0, ¢ 20,y 20,220, xyz 5 0
u HepareneTEO (1) apaserca pepumM. Eeau x 2 0, y 2 0, 2 2 0, o, ucnonsays
HEPABEHCTEO

(x + )iz + 2) (y + 2) ? Bxyz, (2)
RorAAFHONE R aapaue B0, 3), w yourhRaR, uTn r -y =, y+z=d, x+z=4,
VOTAHOEMM, 1To u3 (2) caegyer mepasencrso (1). 802, 1) BocnoarsoeaTecs

i1, 2 1.1, 2 1., _2

HepABEECTBAMH ~— + = 2 2 L e . l-1-— e

b i b Jap b ¢ e c a daz
2) Monarag x=a+b, y=b+¢, 2=a+ ¢, ZAIHCATL HEDREEHCTED B BHAE
(x+y+2)(xy + x7z+y7) > Oxyz 0 EOCTIONE30BATLCR PESYILTATOM 3agaqn 801, 2).
803, Boaspons ofie WACTH HCXOQHODD HEPABEHCTBE B KEBAJAPAT, IIONYTIAEM

ad +
HePABEHCTBD —2"-5 2 J gbed, KoTODOE ARNACTCA BePHEIM, TAK KAK 1A JIOGHX

X+
NWIGHKHETEARHEIX 4HCEA X, } CHPDAFEIAHEC HEDABYHCTEO P y?q'xy.

804, BocnonsaoBaThes HepaseHcTsaMu 1+ a 2 28+a, 1+ b= 24F, 1+ ¢ > 2Ve.
805. Ecau x40, 10 P(x)=22-x%+2t—x+1531. Beon 0<x <1,
™ Pix}=1-2+2(1-2%+x2>0 Ecia x2 1, 70 P(x)=x"(2*-1)+
+x{x3-1)+1>1 806. x¥® + x +1=(x*+12 —xl=(xt+x2+1)x
xlxt — 22+ 1 et b 224 1= (2B + 12— a2 =2+ x+ 1)(xZ— 2+ 1)
807. 1) 28— 2a24+ 53+ 26 = @+ 22 -4 @2+ 20)+13(a+2) = (6+2) x
X(a2 —4a2 +13), a9 — 502 + 1Ta — 13 = g% ~ a® — (4a® - 4a) + 13(e - 1) =
={a—-1)(e*-4a+18). D 2at+ab+4da?+a+2=a?(2e*+a+2)+2a%+a+
+2=02a2 +a+DN@2+1), 202 -2 +a-2=2ala-1)+ae2+a-2=
={a—1)(2a% + a + 2).

—-2x+2, ecnm x < —4,
808. 1) y= 6, ecir -4 < x <2,

2x+2, eonu x>2. Tpagux mzobparkés ma pecyExe T0,

2, ecnu x <1,
2] y=34-2x, ecsim 15 x <3,

-2, ecan x> 3. T'padur usobpaymeH HA PHCYAKE 71,
v . vk
o R
. 1\\
— -
o] 1 2\8 x
h
| - -2
Puc. 70 -4 0 2 x Puc.71
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Ya

ot

|
o

|
[~
=1
[
=Y

Pue. 72 Puc. 73

1-2x, ecan x < -2,
3) y=Y(x+2)% + J(x-8)2 =|x+2|+|x~-38]= 5, ectt —-2<x<38,
2x -1, ecnn x > 3.

-6, ecam x <=5,
I'padbuk usaobpaxén Ha pucyHke 72. 4) y=.2x+4, ecom -5<x <1,

6, ecnu x>1. TI'padpur
naobpaskén Ha pHcyHKe 73, 5) y=-3+ IL npp x <1 wu y=3+ —1—1 npu
x> 1, I'paurx uaobpakén wHa pHcyHKe 74, 6) Dyskoua  ugér-
Hasdg, y=2+ L‘; npu  x > 0. I'pabur mnz300paméH Ha pHcyHKe T5.

x —
1

2 _ (x+1)(x-2)
3t

7 y= I'padpur cuMMerpHuYeH OTHOCHTENBHO

, H3obpaxén Ha pucyEke 76. 8) dyHkunsa gérHasnA,

\
\_ \

Ly

>
wy
A
|
B3
A\
>
/
B
Y
<Y

Puc. 74 Puc. 75
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4 |
| YA
o] 11 £
1 \ 2 2
. ol ¢ .
-114 L1 2 Tx =
91> i
] 2
Pue. 76 Puc. 77
y= 1 = 1 npu x > 0. 'padur uszobpakén Ha pucyHKe T7.

2 - _
[x—.l] 1 x(x-1)
2 4

5)-5),

[x-%](x-—l)

809. 1) BanucaTs HEpPaBEHCTBO B CASAVIOLIEM BHJE:

IIpu peimeHHH 9TOr0 HEPABEHCTBA METOAOM MHTEDBAJIOB YV4ecThb, YTO 1 g.
J6 5
rak kak 1> 4. 2) IIpeob6pasoBaTe MCXOJHOE HEPABEHCTBO K BHAY

N

3) HcxogHoe HepaBeHCTBO MOMKHO  BalHCATH

(x+3)(x-4)
2_ _
B BHIE w)& oTKYyaa (x+2)(x-2) 4) x3-5x2-x+5=
(x2+9)(x%2-1) (x+1)(x-1)

=x2(x=5)-(x=-6)=(x=-5)(x2-1), 2 +2x2-9x-18=22(x+2) -9 (x+2) =
=(x + 2) (x2 - 9). IlosTroMy HMCXOJHOE HEPABEHCTBO MOMHO 3alUCaTh B BHIE
(x+1)(x-1)(x=-5)
(x+3)(x+2)(x-3)
HeiM. Ecan 2 € x'< 4, TO HepaBeHCTBO MOKHO 3amMcaTh B BUae x2 — x — 6 > 0.
Ecan x > 4, To HepaseHcTBo npeobpasyerca kK BHAY (x - 1) (x - 6) < 0.
6) Yucno x=-1 He #ABJIAeTCA pelleHHeM HepaBeHCTBa, a opu x #-1
HCXOAHOE HEePABEHCTBO MOMHO sammeate Tax: |x — 3| < 1. 810. 1) Hepa-
BEHCTBO HMeeT cMbicja, ecad |x|< 1, u ero MOMHO NOCTEOBATEIBHO

V3

npeobpasosats Tax: vl1-— xZ <%, x"’>§. [x|>—2-. 2) HepaseHcTBO HUMeeT

<0. 5) Ecntu x < 2, To HepaBeHCTBO fABJAETCA HeBep-

emeica | x| < 2, u ero MoxHO mpeobpasoBaTs k Buay 5xZ + 8x > 0. 3) 3uaue-
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HHA X, TaKne, yrg X % —4, HE ABAHKITUH [WIIEHUHMKE HEPHACHCTBA.
Bean x » -4 1 2% — 62 > 0., To HeDABEHCTEO MOMKHO NOCAEAOBATENRRO TIPe0tpa-
30BaTh TEK: x® - Bx < (B+ 2x)%, (3x+32)(x+2)>0. 4) Eem x> g. TO

HCXOAHCE HePABeHCTRO ARIACTCH BEPHBIM A X, TAKMX, uTo Fx% — 9xr — 4 < 0,

Ecnn x <§ B2 -9x - 4< 0, T.e. IpH X € [—%; %} TO ACXOAHOEe HEpABeH-

CTBO MOMHO JAMEHNTE KAMMM ng mepakemers (2 — 3x)% < 4 + Ox — Ox2,

x{6x - T) < 0. 3) HepapeHCTBO NMeeT CMEICI IPH X < —g H npH x)%. Hpu

x < - g HEDEBECHLTEC ABIASTCH BEPHEIM, & IIPH X > % IO MOMHO SAMEHHTE KadK-

. e oY
ALIM HG IICPAREHCTB ,M <2, 2c+38 <d, 2= " x - 1] >0, §) Hepaneu-
3x -1 3x -1 . 10 3

OTBO MMeeT CMEHCA IPH BCeX X, TaRuX, 4T0 x > -3, x # 1, Ecink x € [-3; 1), TO
HCXOAHOR HEPAPEHCTBO  MOMHO 3AMEHHTH KAMARIM M3  HeDABEHCTR
3Vx+83>x45 9{x+3)>(x+5)% (x+2)x-D <0 Eenu ¢ > 1, 10 He-
XOANOe HepaBeRCTBO npeobpasvercs ¥ BHAY (x + 2)(x — 1) > 0. 811. Ilo ceoii-
CTBEM nporpeccﬂﬂ HCHOMEIE TIHIGTIA X, I, 2 YIORJACTEORAIOT cHICTEME ypBBHEHI’Iﬁ

x+z=2y,

(x+2¥(z+ T)—(y+ 2)%,

x+y+z=24,
Hernoouns us 5Toi CHCTeMBI X # j, MOAYVYHM ypabHeHMe 22— 112 - 28 =0.
812, MexoMmue wuHCHA ¥, ¥, 2 YAOBASTBCPAWT cUCcTeMe vypapHeund

x+p+2=28,

xz= yg’

(x-1)+(z2-9=2(y-38),
oTkyna cAemyer, wre xZ-— 20x + 64=0. 813. Hexomule uness x, y, 2, &
YIEORNGTROPAOT CHCTEMEe YPARHSHHH

Iz=y2,

y+t—=2z
x+r=21,
v+ =18,

oTKRyAs caepyer, wro 4y2 — 69y +270=0, y, =8, y,= % 814. Hymmo
AOKABATE, 9YIC

2 _ 1 4 13 , L

Jeida Yoo Je+Vp
ecnEb-—g2—-¢c-b—d, T 6. c—a=2d(d — pazROCTE HCXONHCH aApRpMeTHUIE-
crEoi npoipecenn), Bean & = 0, 10 2 = & = ¢ 1 pasencTsy {1) ABJAETCS BEEPHEIM.
Je+db NB-va _vo-va _ .
e-b b-a d

2 _2(Je-Ya)_Ve-Va
Je+Ja e-a d
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815. Eeau d — pasHEoCTh apHUpMETHYSCKOl IpOrpeccHH, § —— Nesad 4acTh pa-

peacTea B dw{, TO

sodoz Ao Jas-Vap e ey e, o
2a—a a3 — as a,—a, 3 d

TAK KaK G, — d,_,=d nopu k=2, 3, ..., n. [Ipasyvi0) UaCTE PABSHCTEA MOMEQ
n-1 (n l)(\,a. —Ja) -,,’uﬂ -“‘
o +a, o Bl

816. ITvere d — passocTs apudMeTmeckod nporpecei. 1} Torma ua pasen-

opeoSpasoBaT:  TAE:

crea 8, =38, crelyer, 9TO
al-.-g(n+m+1)=0, (1}
TAK KRK R = m (NP 7 = m 3a784ya He OMeeT cumucna). C ApyToi CcTOpoHEH,

Shen= (al+m+2n -1 ](m+n)uns(l)cne.uye'r,q'rosm+n—0. 2) Hz pa-

2 -
BEHCTEa Sm _m? CABLyeT, UTO tatdm-U _m .,
e nt 2o +d(n-1) =n
2ay(n —m)=d(n - m). {2)
Ecan n=m, TO PABEHCTEO Gm _ % HBAHETCH BepHBM. Ecam n # mi,
a n—

n
Bp @t d(m-1) 2m-1
a, ay+d{n-1) 2n- 1

B) By Sacpa tlnas ¥ 0nig Spnao = Spr1 = Gne 8pp Hapa=20p,,,

To m3 (2} crexyer, 4Te 28,=d U TOrEa

ap+a

4) %:am. (3)

Honaraa 8 {3k =1, 2, ..., & H CRAAGHEAA COOTBETCTEYIOIAE PABSHCTBA, HOY-
S, + 83, ~ S,

uaem L%:sz,,—s,. 817, 1) S, 2=S, +¢" (b + D1 + oo +

+ blqk -=3 » t ¢"'Sy, rae by — HepBHIf 4Nen, § — YHAMEHATEND IeOMETPHYE-
cxoft nporpeccEn. 2) Ss, - S, = ¢"S,. Si.— Si,=g*"§,. 818 8, (1-x)=

1
=1+x+,-.+xn-(n+1;xn+1=1‘lL-(n+1)x“1. 819. S, = 6 + 66 +
-x

+... +666..6=8(04+004+ . 4990 9)=2(10+ 102+ ...+ 105 — n).
686...6=3 9999 =2
n ongp 2 oA
B20. 1) x,—x, _,=a{xy | — Xy =62 (xp_a—xp_g)= .. =aF 2 (x5 —
- X3)y T.e.
Xy~ xp. =ab -2 (xy -2y L)

ITonarag B (1) k= 2, 3, ..., * # CKJIAKEIBAA COOTBETCTBYIONINE PABEHCTEA, IIO-
1_
ayaaeM ¥, ~ x;=(xg—x;){l+a+a2+..+a" " H={la-1)x; + b)~—11,
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ecnB =L 2) S, =x1ta(g +x+ ... +x,_J+{n-Db=x;+a(S,—x,)+
+(r-1)b. 821, Bom 2, =X, —%,_1, TO Xp, 1 — Xp=Kp—&z_1 +1, T. &,
f,e1=2, +1, oTryna

Zp=2y+n-—2. (1)

Hemomwaya (1) u  pameserB0 X, ={X, - x,_ ) +{x,_1—X,_g)+ ..+
+{xg— x1)+x, HOKYyUREM X, = Z, + 2; 1+ ... tEgtxy=({a-1}eag+(n - 2)+

(n-1(n-2)
—

+ (=Bt t24+14E = (n- 1){Xy - %)) + %, + 822, s

VOICBHH  3443TUH  IBAYET, UTO |an! -1 npm mwbom r. HKpome moro,

B =1y =1, 85 = Gotig = 1, a7 = gga, = -1, ag = a0 = —1. JoxaxeM, 4710

a,=4a,_q5. n > 20, m
Henonsgya dopmyay ap=a,_,0,_5; (k€ N), noaywasem a,=4, a,_ ,=
S8y _5@n 700 _T8n R = G _fa AT Gp _ oy 108 - 118, - 12 = €p 1285 — 13X
Xy 10®n - 11%0 - 12781 - 10%: - 119 - 13 = 25 - 13%0 - 1480 - 1190 - 13~ Bp-11%
Xy 4= s 140, _ 1580 - 14 = @y _ 15 TAK KaK a2 =1 (k € N). Tlonaraa B (1)
n=2000 A ywmreipad, wro 2000 = 15 - 133 + 5, moayumm agyy =4, = L.

823, Wcxopsoe paseHCTBO 3a0MmeM B BUIe

xn—axn_1=|3(x"_1—u.r"_2) 'y
u  ofosmawumM  y =¥, —ox,_;. Torma nonyunw y,=By,_y, OTKYIA
Ya= BR - Zy Qv

X, = 0%, 1+ B2y, )
X, " Yo ]
Ecan 2z, = 7+ TO PaBencTee (2) mpHMeT BHJ Z, = Ez,l -1+ =—. Henoabsys
o
{ﬂ =1
s )
pesynsTaT aanayn 820, Doayusem z, = (%J &+ Fz -2l —, OcraéTca
o
®_q

B

BEIDARUTE Z, GEPER X,, 5y U Jp Hepes x, U xp. B24. Ecan s — pacerosHHe or A
B0 B, u — cODCTEBRHHAS CKOPOCTh KaTepa, I — CEOPOCTE TRUeHHMH PeKH, T0

3 =g, % =p, oOTKYAA Ly l, g_?- l. HcxoMoe BpeMdA PABHO 5,
U+ u-v s & @ & § b v

825. Breaém o00DHAYEEMA 4 KM — PAcCTOAEHEe OF A ac B; u, v, w EM/% —
CKOPOCTH  IeilleXO0Nd, BeRNOCHOerucTs, MOTOUUKIECTA COOTBETCTBEHHO;
t Y — BpeMd 0T HAYAAA ABFIKEHASA MOTCOMENNCTA, YePE3 KOTOpOe BCE Thoe
OHAAIACE EA OSHHAKOBOM paccToskmu o1 nyHEKTa 4. [lo neppoMy yeIoBHIO 3a-

H8%H [OOMKHO BRIIONHATECH DPABeHCTBO
wi=v(+0,0)=u{t+2,0), (1)
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a4 D BTOPOMY YCIOBHI — PABEHCTEG

8_35_3;5. 2)
3 w
B sapaue Tpefiyerca maittn epema T= 2 - & — 2. Ma pasencrs (1) caeayer, 9to
u v
- 8 = 8 (3)

wt v(t+05) u(t+2,5)

Bpegém obosHauernsa: 3 x, 5_ A # _ 2 Toraa cucrema vpazresmi (2), (3)
I o w
MpHUMET BHI
x—z=3.5,
z ¥ x {4)

t t+05 1+25

H3s ypaBHeHAR X - Z = 8,5, Eo__ X OOIY4aEM X = Z(t + 2,5). Ha ypasuenna
£ t+ 8,8 5
¥ __x _T _14 _14
= OOMYYACM =—(t+0,6 OoooTOMY X —y=—, T=22-3,
t+05 £+25 v=gl > VETYTY 5

T:i;- g, 7. e. T = 48 mur. 826. Ecian x a y — Macca MelHM ¥ Macca IIMHEA B

x — =640,

cnaaBe, TO T+ y_gx_g.y=200-
5

Oreroan malfgéM mMaccy chnaaba X + Y.
827, Ecnm v — c¢xopocTs nemexoaa, & — OyTek AB, ¥ — Bpema or Hanana
AEMEHNA OO0 BCTPEYHM BEJOCHOeXUCTa ¥ Iellexoda, To xv + x3v=a38, T.e.
8 =4x, g _ 2—(8——-;'}) — 2. Orcroas nafigéN HcuoMoe BpeMa x. B28. I-i ¢nocol.
3 v v

[Ipn ZBHECIIHY MIODOA KA OO TCUCHMIC PCKI, TAK M IPOTHE TCUCHHA cIo cof-
CTBEHHAA CKOPOCTE PABHA CKOPOCTH OACEIA B ¢TOoMdelt Boae. IIoaTOMY BpeMi,
HeofxoAUMOe DAOBLY AJA TOTO, 9TOOH IOCHE BOBOPOUTE AOTHATE JIOAKY, DABHO
E[EMERH, R TEUAHWE KOTOPOTO MADRE ¢ MOMeHTA BOT[HRYW MAKUT TMITHR TRUR-
HEHA, T. 2, PaBHC 2m mMpa, 3a 0To DpeMA NoAKka OpoImAaa IyTE & M. [losromy cxo-

pOCTh TEYEHNS DeKH., DARHAA CKOPOCTH NOyeTol JTOAKM, eCTh EEFM,"MHH.
nt

2-ii enoco. Ecnn ¥ — CROPOCTE TeUSHNA PRKH (CKOPOCTEL JOAKH), U — CKO-
e—mx _$£+m {v -

v+ x
IJOBE! OPOILALIA MOCTe BCTheun ¢ NONKOM TaKoe e PACCTOAHNE, KaK 1 mocle
[MOBOPOTA 40 MOMEHTA, KOINIA OH JOTHAM JOIKY. HOG'I‘OMY OT MOMEHTA BCTPOUH ¢
ACOKOM 0 MOMEHTA, ROMAA NNOBeN SUTHAA JGEEY, npontao 2f mua. 3a aTo Bpe-

MA AOBKA NROMTA & M, DO3TOMY ¢KOPOCTER TEYUEHHEA DEKH DEBHA %M,’MKH.
4

- X
pOCTE IUIOBOA B CTOAYEH BOAE, TO ), OTHOCHTRNBHO BOARL

B29. ITyerh x kM — DPACCTOMHMWE, KOTOpGe OpOLIEN IeMeX0J o PaBHUHE,
¥ KM — PACCTOAHHE, RKOTODOE upomé,rr nemexon B ropy, 2 KM — paccTOAHHE,
KOTOPOE IpOWIEs] I0d ropy OemexXoJ Ha nyra or 4 g0 B. Toraa
y+2=11,5-x. Ha nyrts or A go B u o0DpaTEO NemMeXON 3JATPATHI
2z _ yrz, w:ﬁ, T. €. § 4, DoaTOMY £+1']"57_x-ti'ﬁ-———-:E:ti, OTKYA
4 3 b 2 3 6
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x =4 kM. 830. Eciu x, ¥ 1 2 — CHOPOCTH [IePBOr0 NelIeXoha, BTOPOIo Neme-

X048 H TYPHUCTI COOTBETCTBEHHO, TO 2 = 2,5y, x- % =g i = 2"1&', OTKYda Hali-

mém X, 891, Tyere s — nyre A8, r . ¥ — CKOPOCTH NEPBOTY H BTOPOTrO [Telle-
1

X0J0B COOTBETCTEEHHQ, C — Mecro BCTPETIE MeInexXQqoB. Torga

ac=841_8+%1 po_s-1 8+1_&-1 ,p0na
2 2 2 2 2x 2y
3+1=£_ (1]
2-1 y
s—=1_3 s+1_4
Kpome Toro. 5 -7 P =3 OTKYHA
E.Q_‘_l=£, (2)
9 3+1 y
Ha (1) w (2) maliném 2. 832, Ecax v — GROPOCTE NEIIEXOMA Ha TNTREME,
£+8__‘£=t.
x — nyr: AB, To v ov+a Cno:xHE YyPARHEHNA 2TCH cHCTeMEl, 0O-
Box, _x _t
U v+a 2

JIYIAM YpaBHeHHE, KOTODOE MOMHO SalHCATE B cledviomeN sue: 3tv? + (3at -
— 43} v — 23a =0, 833. Ecnm u, v, ¥ — CKOPOCTH OEPBOrD, BTOPOTG M TPETLELD
BeJJOCHIeJHCTOB COOTBETCTBEHHO, T — BPEMA OT HAYANA IBHXKEHHA NIEPEOTD Be-
JOCHIEINCTA AC TOTC MOMEHTE, KO[WA €r¢ KOTHAJ TPeTHH BeloCHIeINCT. TO

w=§u, ur:w{r—l):%v(‘c—l], u{t+ 2)y=v(r - 1}, orRyAa caepyeT, 4HTO

t__3tz-1) _1]’ 7 = 2. Moxomas penmumma £ =3=1_1 834 o v — ofn-
T+2 2{t+1) w T 2
€M pacreBopa B ROAOGE, ¥ — OPOOEHT COJIH, COJAEPIKAINENCT B PACTBOPE, TO
X
100 _x) 3, oTeyAa ¥ =2T%. 835, Ecan ¥ — KOJMHYECTBO KYORIeCcKHX
v_YV 100
10
METPOB APEBECHHEE, KOTOPHIC AMDKEA (R4 3aPOTABAMBATE OPHIAZA OO IIaHY,

xrt =216,

OTEFAA Hai-
3x+(x+3)(t-4)=232,

t — aueno pabottur anedt mo many, TO{

mém x. RAR. Ecmuw » — copoctTs moeifa Mo DACTIFCARMIY, To @+ é+

t
iw = @, OoTRYAa HalgéM v, 837, IlyeTs 3 — paccToseneor A xo B, fpH
v+ v
t; — BpeMsA (B uacaxX) ODOXOMmIeHENA IyTH AB cooTBeTCTBEHHO aBTOOYCOM

o KaTepOoM, {; — BPEMS, 34 KOTGPOS KATED NPONOAWT nyTe oT B x0 A. Toraa

+

8 4
Ztyg=it+ =k,
90 1 92

%tu=tl+t2+§tl, Ha ar0ff cucTemur Halasm to=§q, t1=£q, t2=lq.

15 b
4
Ian=I + —.
LT
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11 I I
a)
A B o , \ D
I om0 A B c Db
i) I III 11
Puc. 78 Puc. 79

Aprofiye OpuéREAST B OVEAKT A, BHIOJIHHA YéTHOS HHCTO pelicoB (/m oT A X0 B
n m peficoB oT B no A) M saTpauuMpaeT npu oToM BpeMma 2mi,. BosBpamanAce B
OVHET A, KATEP TAKXe /AT METHCA THCRO0 217 PelCOB M IATPAUHRIET RPOMS
iy + flg. ABTOBYC M KATEP OAHOHPEMEHHU MOUYT OKASATECA B OYEKTE A TONbKO
B TOM CJNy4Yae, KOUAA HAKAYTCS HATYDAABHLEIE YHCAA M H A, TAKHE, [TO
2mig=n{ly + Hhr e %m = %u, MW = % . HamMeHRbiTlee BOSMOMHOE TeJIoe
o

n=12, n Torga m = 5, a OJHOBPEeMEeHHO ARTOAVC M KATEP OONAAYT B IYHKT A
Nepaptil Pas, 3ATPaTHB BpeMA 2mig = (f, + Hh) =4 4. 838. Tyere v — cKoO-
poeTe k-ro aeroMobnaa (& — 1, 2, 3) B k1. Tak ®8K HA PABPHON PACCTOAHEIEE DT
MepIOr0 U Broporo TpeTai asroMoGhis URaSANCH LOGKE, YEM B MEPEOM DONoHEe-
HuE (Gmmie x OepeoMy), 10 Uy < Ug < vz, BO3SMOMHEI 138 EADHMANTA MEDBOTQ
PACIOIOM#EANA AETOMOOITel {(epes 1ae Docle CTAPTA MOPEQrC), YEASANHLIA HA
puEcyHKe T8. Ha pa3HOM DPacCTOAHHMM OT IepRRIX KBYX TPeTHH aBTCMOGHMIE MO-
eT OKaSaAThCH ML B OLHOM MOIOKEHHN (pue. T9). O603RAYNM Teped X HCHO-
Moe Epems (B wacax). Torma ANA BRAPWAHTA, YKAIAHHONO HA pucyuxe T8, a,
HHEeM

a{x +1)—v3 =3 (x+ 1) — vy, (1)

a A CUTYADHE Ha pHcyHEe T8, 6 mnoayuaeM
p{r+ 1) - =3 {pg— v, (x+ 1)) (23]

HUs pueysra 79 caeayer, 1To

4} _&
st o) x+2|=2eg. 3
e 2)[ 3] 3 ° @)
KpoMe Toro, 0o yeIoBUAM 33Ja4H
7 7
o= = x|vUaq. 4
4 1 [4 ] g @

3anaua CROIHTCA K petlenuio cueren (1), (3), (4) 1 (2), (3), (4). Paccuorpam
Oe¢pBEYID HI IJTHHE CHCTEM, GSAOHCAB eé B EHIE

Zug=(x +1)(8v1—vg), (5)
Buy = (3% + 4) (v + vy ), Eg;

(7 - 43:)93: ?Ul‘

Paszgenns mounesnHo ypaBHeHne (6) Ba ypasserme (5), 1onydaem
4(x+ 1) (30; - vg) = (8x + 4) (g + vg) wmn
vy (9x + 8= (Tx + 8) vy, (8)
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x 1,2p

/—"’\_6—_1—\“\_ ,,.-”"'_'g_""“-\
A Cs—z B D A D B C
Puc. 80 Puc. 81

Ananoruyro, pasgenus (5) Ba (7)), npeobpasyeM ODOAYUSHHOE YDADHEHES K BUAY

(1222 - 9x — Tyv, = (422 — 82 — v, (N

Harowen, paamenun (9) ua (R), nonyguM ypapReHAR, KOTOPOE MOKHO JATTHCATE

+457 -7
24

{(3), (4) masigém x = 1. 839, Ilycts C — MeCTO BCTPEYM EENOCHOEAMCTA ¢ LEp-

rak: 2422 + 14x - 17 =0, OTKyga X = » AHAJIOCHYHEC F3 CHCTEMBI (2),

BEIM nmemexogom {puc. 80), AC = ¥, AB =35, D — mMccero, IhOe BCICCHOCIHET A0-
CHAJ BTOPOTO HEEBRXO48, U — CKOPOCTE BEMOCHIELHCTA, It — CROPOCTE KAN A0~
re ua nemexcopos. Torma BC=z-x, CD=1,2p,

E =0,5, 98

a HCKOMOE BpeMmA =% Ws YCIOBHH 3a88YH  CHEAYET, UTO
v

PN i (2)
B w
% ,1g-bEvtx—5 3)
I m
Iz ypaeeEeRME (2) u (1) monygaem
LA 1)
0.5-¢t w
a ua ypapHeamit (3} u (1) maxogum
t419=L2+e-0,5v )
w
t+1,2 t
Haxomen, #a {4) 1 (H) crmeaver, uTo =——, OTryaa t=0.3.
¢ (5) cxeny F7 0,7 05-F oo

840. IIyets C — MecTo. rie NOTOIUKIKCT TOTHAT BenocHmeaucTa (puc. 81), v
" W -— CKOPOCTH MOTOLMEJHCTA H B&JIOCHNESMCTA COOTBETCTREHHD, D — Meg-
TC, I'e CHAZANCH GBI BRAOCHIIETNCT B CIy4Yae, KOrIa MOTOLMKIHCT BEeAXaeT Ha

A m npuGueact B B, Torga DB = b, BC = a ¥ #2 yCICBHH 3ajayui cIegyeT, 4To

3-8 _2 8_23"% srxymamoryusem 5¥ % =_° 841, Eenumu m v — cxo-
v w v w a g—b
pocTH aBTODYCa M ABRTOMOGHAA COOTBETCTBEHHG, AB =38, 10
42(u +v)=3s, (1)
154{v - u)=3s.
2)

as1



TIyeTs £ M T — BPENA, KOTOPOE 3aTPAUEBAIT HA OYTh § SBTONYC H AETOMOSHIIE
cooTseTCTBEREQ, Torgatl = i, t=2 u vz cacreMul {1), (2} caegyer, uTo
u v
1
42’
1

154"

Ly

o [ =
LN N

OTKVAA HAX0LuM T = 66, r= %3—1 MFH. B OyEKT A aBTOOYC M aBTOMOGMIL OPH-

SrBaiT, caesap 2m H 2r 4+ 1 pelicoB cOOTEETCTBRERHO (pelic — DOC3ZKA M2 OF-
HOTO OYHKTA B APYroi). YUACTHMKH ARGHAHWS 0OKANCYTeS ONHOADEMEHHO B

oyarTe A, ecan Z2Zmi=(2n+ 1)1, e me N, nelN. CrelopaTenhno,

m= @ Tax wax 2 1 7 gRAUMEO TROCTRE YHCHA, T0 YHCHO 2n + 1 gonm-

HO JeTHTRCA Ha 7. 11pH »TOM HAHMEHBIOEE 7 PABHO 3, X TOrga m = 2. McKoMope
epema Zmit — 462 nun, 842, Ilycre AB =8y, BC = 53, & — coGCcTBEHHAA CHO-
pocTh Gyrcupn Ha yiracTke AH, v — ¢cKOpPOCTL TeueHns pexH, Ilo yesrosan 3a-

RauW COCTARIAEM CHCTeMY YypaBHeHH#

b1, _ %2 _g iy
vtx ., 5 x
&1+ 82
——= =4, 2
2x-v @
= % -3, (3)
Lx v
| 3
Ofoarawam _U..=y1_, X = z, L P2 x 2.
81 81 8g 82
Torma cmctema (1) — (3) opumer Bmg
1_ 1 4 @
hta Us + §z2
Ly 1 oy )
2z1-1 22—
= L -3, ®)
= 2n—
32 Yo
rac
2



R zazave tpefyercd HalTH BEINUMHY t=8—1= 1 . Wz yparnewas (B)

v+x ity

clegyer, HTO

z,=1¥34 ®)
5
H IIO3TOMY YDaBHeHUA (T}, (4), (5) MOEHC ¢ TOMOIMLID PABRHCTBA (8) 3anHcars
B BUAES
7]
h_ b )
2, 1+ 3y
2+
25—y = , 10
1mMT Ty 30, (10)
69’2 +1
=8 = 11
T 1 ias

Pasnesnn (10) 5a (11) nouneHno W BOCOOALSOBABINIKHCE pABEHCTBOM (9), moay-
TAM
R
5 _ 2+ _ (24 1)(24pm+1)
ﬂ+1_1+ By - 3+ yz)(6y2+1)’
Gl

OTKYIA 84y§ + 5y, -1=0, 1= 112, a u3 (11) caeayer, uto yy + 2, = %, H I03TO-

My t = 2 4. 843. Tlverh vy — CKODOCTH NAPOX0ZAa B cToAued some, vy — CKO-
pOCTL HATEPE, ¥ — CKOPOCTh TedeHHA pekM, § — PaCcToAHEE OT A mo B,

t — IPOACIKHTENEHOCTE pabogery gaA. (O00IHAUHM

5 -, (1)
UI—U
2 -y, @)
ntve
—% - (3)
vy — it
5 =y, 4)
U2+l.’
Toraa
t=9(x+1)=5(z+x) i5)
ITo ycnosuAam sagayum
x_1
x_1 6
y+6 3 (6)
b 1
-— - 7
bu 3 {7)
x+y=2, (8
Ha (5}, (6} n (7) Haxonum = =§. x+6y=2 (9
2 _ ¢
F+ ===
? 2 3 {10)
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IlonyteHs cucrema (8) — (10) Tpéx ypaBHEEHH ¢ YeTHDEME HeM3BECT-
HEIMH X, ¥, 2, L. Emé ogro ypasaeare caegyver us {1) — (4): » cm:y (—)
i_

aTH HEM3BECTHEHIE CBARHHKI YPARHEHEHEM 1_1_ —, FLTH
¥y x u =z
[ech YHeCTE, ITO i = 21 — ypABHOHHEM
rd
1_1_5_1 (11)
¥y x 2 z
Hernwusa uz cucremsl (8) — (11) =, y, z, Doayyaem
46 _ 16 _§_ § (12)
18-¢ 2(¢t-3) 2 ¢ 2

Vpammeaue (12) momuHo mpeoSpasoBATE K BHALY B _ 482 .12t =0, oreyna
£1=0, t2=—2, t3=6. Tar wax ¢ >0, o ¢t =48
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