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| ®OPMY/ibl COKPALLEHHOTO YMHOXEHWA PASNOXEHHWE KBAAPATHOIO TPEXYNEHA HA MHOXXHUTENH

‘ (atb)’=a’t2ab+b’ ax’+bx+c=a(x-x)(x-x,),
b= (a-b)(a+h) 20e X, U X,~ KODHU K6A0PAMHOZO mpex1iena

(a+b)’= a’+ 3a’b+3ab’+h’

APUDMETUYECKAR U TEOMETPUYECKASR NPOTPECCHHU
a't b'= (a+b)(a*Tab+b?) | APHOMETHIECKAS M [EOMETPHIECKAS IPOTPECCHH

@, = a,td b, = bnq
== -1
| e - »
9" = q""" (Ve )'= a npwaz0 s § = b(1-q")
i __agta, 873
i = g” ™ Sn ]! . l-q

_| e a npuaz(
| Gl ‘ -a npua<0
F (ﬂﬂ)ﬂ= Eﬂ'

(ﬂ-b)m= Embm i vﬂ_b=fa_ﬁ npu ﬂ?ﬂ, b;o

a)” a? a Va | |
(_ _ o 2= ahuaz0,b>0 ey e om0 S &
| | b) b b E . a 0gu¢ lﬁgbﬂ 'Dg.b lug;,a 1
_' KOPHW KBAJIPATHOTO YPABHEHHS ; _—1'5
] log.(be)=log.b+ log,c log,b=plogh
x*+px+q=0 ax’+bx+c=0 | : E
x+tx == 4
Dl i il -5V’ dac a e oit 3
X x,=q X, ,= g 0gp = log,b - log. c log ,b = ilogib y
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§ 1. Anrebpanyeckue BoipaxeHus
1. Anrefpamweckas cymma

Angefpouveckan cymsg — BT0 SANACE, 0O
CTOHIIAR HE HECHONLKHX ANrefpaNvecKHX BEpa-
wennfl, COSTNHPHELX 3HAKOM 4is WAH &—»,

3agaua 1. B smpaxenun a+(b—(c+d—5))
PACKEPRTE CRoOEH.
> a+(b-(c+d-H))=a+(b-c-d+5)=
=a+b-ec-d4+5. 4

2. Crenensk ¢ HATYPAARHBIM M IEJKIM NOKA-
BATEIAMM

Crenens WHCHA d ¢ HATYPANLELIM DOKAZATE-
nem 1, GOALUIMM eXNHHIE,— 37T0 OTPOHIBeIeHHEe
i MEOAHTENER, DARHMX ai

a"=a-a-a:...~a, a'=a,
n awrmErreard

rge d — OGEOBEHHE CTENeHW, N — MOKAIATEN
CTEneHH, 4" — CTeneHsb.

Hanpumep,

15)(-13)=
4 4 o Aedd 'IH 10
B 3 M M T T et A

(13)-(13) 6

a a ] 2T 27"
Ef.!m a#0 ®m n — HATYPANRHOE UHCAO, TO
ﬂ"‘"‘ﬂF.
Ecan a#0, 10 a’=1.
Hanpamep,
e I JO O ¢ b e
s oo ) R Lo s

Ceoficrea crenesn ¢ NeALuM OoKA3IATENEM
(a=0, b=0)

a™ . g"=g™*n; (a™) =a™ *; Gxn. s
a“:1a*=a™" ; | (ab)y*=a"hY; (E) T

g1 = 3

Anrefipanuecikie BrpaxoHn



e, (2)%4(2) %= (2)*7=(2)*=(2) -

3 3 a 3
- WL i 23-3 qgrcm_g-e 1 _ L

@y R Sy T

3

(a%? ot

Bapgaus 2. Hafirn spaweHne BRIpAXMEnns ——— upH a=-0.4,
oLl a'-a
I P S

al-a® o't a'? a b

ecnu a=—0,4, vo a®=(-0,4y=-0,064. 9

danwcs uncas B 8age a- 10", roe 1<|a|<10 » n — genoe auc-
0, HAIEBASTCA cmandapmusx Gudom sucaa.

danaua 3. JanucaTs B CTAHOAPTHOM BHAP KAM(AOE WO SHCENT:
320; 0,006.

~ —3.9.100—3.2. 10 S B o 09
320=3,2.100=3.,2-10% 0,006 1000 ~ 100 6-10°°. -

3. Opaouaensl H MEOTOMIEHL

Odxoyter — NPOMSBEIEHNE THCNOBHRX M (VHBEHHBIX MHOMM-
regell, ANAAIOMIUXCH CTEOSHAMH ¢ HATYPAILHLIME OOKBIATENAMIL.

Mpumeps: ogpounedon: 2be, —3a?- 2ah, a, %.

Ofunownen cmandapmuozo sudad — 5To OIHOWNEH, KoTopsil
COAEDHHT TONBKD OANH YHCHOBON MBEMKATENL, CTOANIHE HAa mep-
BOM MecTe, H HATYDAIbHBIE crenedd (VHBEHHBIX MHBOMHTEIER C
PASTHYHEMY OCHOBAHUAMY (MOPAOK PACOOJOMEHNS STHX MHOMHIH-
Tenell He HMEET SHAYEHHH).

Koagupuyuenm odnowarnag — YHCADBOH MHOMHTENh OLHOWIE-
Hi, MPHBMIEHHEOTD K CTAHTADTHOMY BHAV.

Banaun 4. Hafirs xosdepunuent oanounens Tx-Bxly.
[~ Bamumen aanssll oaHowhes B cramaapriom suge: Tx-Bxly=
=hbx"y. Ero wosdpduumenr pasen 56,

MHGZI:I'IJEH — a.u:r-nﬁpanqacs:an CYMMA HECKOTBEHX OIHOYIE-
HOR,
Mpumepn MHorouneHon: 2@ — ogmounen, 3a-b* — aeywnes,

%.\'2—--1:9 +4y* — Tpexunen,

Ynenk MHOMOWIERAA — OJJHOUAEHL!, W3 KOTOPHRX OH COCTONT.

HHodo0use YAeHts MHOMOYWISHA — O9TO OIHOYMEHH, SANNCAH-
HHE B CTAHNAPTHOM BHIE B OTANYANIINECH TOJALEO woaddir e -
TAME, JRG0 GANHAKOERES OJHOMAGCHLL

Mpueegerue nofo0HLX YA8HOER — YVOPOIEHHE MHOIOMJIEHA,
npu goropoM asrefpaddeckan cyMma MORODHEIX OMHOYISHOR JAME-
HHETCH OOHHM OIHOMI&HOM.

4
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Cmandapmuwil aud MEOTOYNEEA — FANHCE MEOIOUIERA, B KO-
ropofl Boe WieHL! AATHCAHE! B CTAHAAPTHOM BHIEe ¥ CDEHH HHX HET
noaobHBIX.

Banaua 5. 3anucary B BHAe MHOTOYJ€HA CTAHJAPTHOTO BHOA
OpoH3BegeHEE (a— %) -(2a® -4a + 3).

> (a— %) -{2=.3—4a+3}-a-2u‘+¢-{-4ul+a-3+(-%)-znz+
~

+(— %:]-{-4:1}1-[:—%]- 3=2a"—4a* +3a-a*+ 2n~%=24“—ﬁa’+

1
+5ﬂ_1§' -

4. DopMyas COKPANIEHAOND VM EOMEHIA
(a+b=a®+2ab+b* (keadpam cymmm);

(a-b)Y=a*—-2ab+b* (keadpam pasuoemu):
a'~b'=(a-b)(a+b) (pasmocmn xeadpamos);
(a+b)P=a®+8a%h+3ab?+ b (ky6 cymmne);

(a—b)* =a"—3a®h 4 3ab”— b (kys paznocemu):

a'- b =(a—b)(a®+ab+b*) (pasnocms xydoa);

a*+ b =(a+b)(a®—ab+b?) (cymma xyboa).

Hanpawmep, ¢ noMomsn (OpMYyJI COKPAMIEHNHOrD YMHOMCHHA

CTeNeHL NABYINCHA MOMHO KpaTIafimnM cnoccbomM 3anHcaTL B BHOe
MEOFOMISHA CTAHAADTHONO BHIA

T e = T

+a' - g5, )

2) (= 2x-gy)' = (~(2x + ) = (22 + y)* = 42"+ dxy 4 4.

Jagaua 6. Henonwaya GopMynsl CORDAINIEHAOND YMHOMEHHS,
opegeTaBHTE da- b e B BRAE OpPONIEEEEHHA MHOMOWIEHO.

4a% - b = (2a%)® - (be?)® = (20 - be?) (22" + be®). -4

IIpu paziomenns MHOPOWIEHA HA MHOMHTEIN Doneano cobnm-
HATL CHEIVHEMIHE DOpANOR:
1) smEecTH 38 cKOOKN obmpH MACKATENE — OOHOUNEH (eCaH
OH BCTh);
2) nonpofoBaTh pPASSOKHTh MHOIOSMAEH HA MHOMHETEIR 00
GOpMyInM CORPAIEAROrD YMHOMEHHN;
3) NOMKTATECH OPHMEHHTE CHOMO0 PPYINHPOBKE (00N OPejki-
AymEe cmocoll He NpHEBEEIH K nenun).

I]puuepu paziodHeHNs MHOMOWMASHA HA MHOMHTETH
1) ¢ NOMOIMLK BWMHSCEHME O0MEr0 MHEOMHTEIE 38 cEOOKH:
22 - Bxyt + Xy = xp? (2xy -3+ )

i;,1 5
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2) ¢ HenoALIOBAHMEM BLIHECOHHNA 38 CROOGKH O0IEre MHEOMIM-
TRAA H NOCHENVIOIIHM OpPEMEHeHHeM (hopMYIbl DASHOCTH HBajpa-
Top: 46 -ama(da®-1)=a(2a-1)(2a+1);

3) ¢ npuMeRerneM cuocoba rpynoeposkE; Bac—8b4 20 -12bc=
=(Baec+2a)+(-3b-12be)=2a(d4e+1)-3h(1 +4)=(1 + 42)(2a - 3b).

5. AnrefipawsecikHae apoin
Aaxzefpauieckars dpofv — o710 apolb, WHCARTEAL W SHAMEHS-
Teak ROTOPOH ABifoTed anrefpamuecKiuMH BhIpPAMEHHAME.

Ocxoanoe cavlicmao dpofiu MOBHO SHAMNHCATH TAK:

a & i

arm
A el rae bh=0, m=0,

Ocaoproe ceoftereo apolit nosBoader coxpatiats anrebpamyge-
CEYID Jpobh HA ODIHE MHOMHTEN: YHCANTEIR M SHAMEHATENNA.

Hanpuwmep,
ar' -2yt x4 _ 2 @e-p)(2x4+y) —x(2x—-p).

2x+uy 2x 4y x4y
Jeficrens ¢ anrefpapgecumm gpoham
a . b _aib, L
m om m b d b-d’
a, e _a-d, (E)"_ a®
1o d et b g
Pacomorpum npusmeps aedicrenit ¢ aarefipangecknmn gpobaMmn:
l] 2 b 2 b 2".!‘1-# b'\.i

5-2 2.t B-2  (@-0)@+b)  b-2 | (b-2)z+B)
_ 2(24b)4b _ 442b4b  4+3b,
(b-Z)(2+48) (b-2)(b+2) Hi_4°

| 1
2) """_5’2. 3x _{fvy“]-ﬂr_m—ﬂ{x+y1~ﬂfz_1+y
2" v 12et.y-2) --I.:aﬂs:."vf.n-r'fj ix

*

YnpasHeHha

1. Hafiry wRCAOBOE I3IHAYEHEE BLRPAMEHHA, NIPeIBARHTEILHO

YOPOCTHE ero:

1) da—-(2b-8a)-b opn a=0,8, b=-1,2;

2) (3x—B5y)—(~x+2y-8) npu x=- 3, y=L..
2. HaftTw smagYeHne REIDATKEHHA:

altt. g9

a
48

2 _"‘E"—' =‘“¢B: =—n|'1+
} nln.ﬂ“ e e iy

opeE d=1.08; a==0,11;

6 Fnpea i
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3.

10,

11.

12,

BuinoasuTs geficTEHA;
1 (- %.:’b'c]"-anﬁbc*: 2) 12x%z" (0,52%%)%
3) (836m®n*k):(12m*n); 4) [—-:—a“b“c"]:{ﬁn’b“c].

Banuecars B CTAHOAPTHOM BHOE MHOTOWIEH!
1) 5a% - 8ab® + 4ab® - Ta'h;
2) 2xy'x® -Bxyxy +8x 'y xt - 14;

3) 1 %ub{-&a‘m—nﬂna.zub—af.w.

Hailirr nponsseleHHe MEGMLIEHA B OJHOYTEHA:

1) En(l}.zn—ﬂu’— %p): 2) (41:— 1 %.\:y—zy) (—1 %x’)

PaaneinTh MHOPOWISH HA OMHOLWIEH:

1) (Bx® —4x" 4 6x):(-2x); 2) (bab® - 14a*b* - 3a'b):(2ab).
VMHOMHTE MBOMYASH HE MHODMOWASH:

1) (2a—-0,3b)(3a+5b-1); 2) (x—3)(—x*-2x+3).

BossecTH B CTENEHE, TONLAYACHE (OPMYJAAMH COEDANIEHEOrO
VMHOKEHAH

1) (15 +3n)% 2) (0,4a*-5b);  3) (-8p +109)%;
4) (-=6&-0,5n)% B) (a?+4)% 6) (0,2—-b)%
7) (~8-x)% 8) (-3 +as 9) (2-)(2+x))°.

IpegerasuTe JAHHEE MHOMOWIEH B BHAE DPOMIBEIEHES, TpHR-
MEHHEB (POPMYAL COEPAIIEHNHOID YMHOHEHHAD

1) x8—4: 2) 25n° -49p*;
3) 1%a=—u.nw; 4) ﬂ.ﬂﬂﬂl.r‘—l%y"’.

PaanomxuTs MHOMOUACH HA MHOHIHTEIH:

1) 3a'+12ad + 126 2) 6a’t? - 36a°b* + Sdad’;
8) a®— 2ab + 5a - 10b; 4) a’ - 8b+a®b-3a;

5) a®+8a®-Ba"-24; 6) a®-3a+b*+ 3b—2ab.
Coxpatnth apodn:

2048 Ty il

Ih‘birgi 2) a{{a by . 3) Et;+ﬁ=

27a'bvc alia=-v)? at=B

tnt—an}” a'—4 fa® - 27
- 10n-5m ' i ats8 o 9-4a*
BRINOAHATE TefcTERA;

Bx4+5 11=x 2a _ 2a-b
1) x-2 z=2" 2) u—b+ b—a’

B T
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13.

lil

16.

16.

17.

L S W i
3] E—Ei"ﬁ. 4} l:l+& _-_a—b'

GatB 2 d-8a’

6-2a o2 9 a*i3a
b —b* 6a® 6"  a*-6a+9
[ i Vol T
a'd  a®*-ah 10-156 _ 9b°—4
B Rt acbe | 1) (a-py2  B-3a’
i 1 12-21a ,
4 ('?ﬂ—"l. - ﬂ+3) ] (2-a)® ;
12]( Xy _xﬂ+4)_zr+r‘
-8 x4 g 5 tﬂ—.!]! -
Bruneanrn:
1) 20202754 (- 24 (- 2)°%

&gl 2'\a
2 3_333 +[3"J’—{%)-
[MpepcTapMTh B EHIE CTEISHH:

R -4 B
)&, 92 P, gah Yot
o bt

SHIIEMTI- B CTAHIAPTHOM BHIE O HOII0:
1) 0,000321; 2) 0,000074;

2. 3
3) 31 3t 4) 1401 T

Joxazars, 970 BRHPAIKEHHM

1) T+a—(3b—a—(2b—2a))+b DpUEHEMSET OON0HHTEALHLIE

SHAYEHMUA NpKH AiMX aanvennsax a 7 b;

2) —(EBm—-(5n—(2m+n)))-4n-1+5m UOPHHHMAET OTpPHIIA-

TeNLHEE SHAYSHHA NPH T00EX 3HAYEHHAKX m o A.

Haitre npousseleHne MHOTOUNEHOB!

1) (Bx—y*)(Bx+p*); 2) (2m*n—5mn®)(8mn*—dm*n);
3) (5xy® - 2x) (2x%y+ By 4) (% a*+ b*) (b"' - -% aﬁ);
5) (a®—a®®+ %) (a®+b%); 6) (9m*+ 3m*n®+n*)(Bm® - n?).
. Brinoanurs geficrana:
Dy (e G S

al-p? g%y bt

6a 2 & Y. a“+4b¢)_

(e a«m)‘(’*m_u! '

3) ( Y + ’_3“’)-‘3_’”2+ 250 ;
Hoyrat AL fapb Ayt
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§ 2. Nuueiinsie ypasHeHws n cucTemsl
YpasHEHUNA

1. Jdunelinnie ypasnemns

Ypasnenue ¢ 00HUM REUSSECMHBM — DABOHCTHO, COfepHia-
e HEHIBECTHOE 9HCAC, obosHagenHoe Gvisod.

Kopeus yposnenus — SHAUSHHEe HeMIBeoTHOPO, IpPH KOTopom
ypapHenEe obpAMiaeTcd B BepHOS DABEHCTHO.

Hanpamep, yscno 2 ARIAeTCH KOpHEM YPARHeHHT Sx—3=1x 45,
Tak Kak §5:2-3=2+0 — BepHOE pABEHCTBO; YHCN0 —1 He ARIAET-
cA KOpPHEM ypasHeARA bx-3=x+ 5, Tak gak 5+(-1)-3=—1+5 —
HEBEPHDE DPAREHCTEO.

Pewiwmb ypasHenite — BT0 GHAYMT HANTH BCE &r0 KODHH WIH
YCTAHOBHTE, UTO HX HeT.

Junelinoe ypoasHenue — YVPABHEHEE BHAA ax=8, TOe a |
b — sagaEENE YHCRDA, ¥ — HORGDSCTHOO.

Illpr a#0 aunpelinoe ypaBHeHHe ax=§ UMeeT efUHCTBEHHLIH

KOPEHD z—%: ope a=0 7 b#0 ypapnenHe B¢ WMeeT KopHed; mpR
a=0 n b=0 woprem npIAeTcE mwhoe AFHCTEATEILADE Y9HEAO.

Ocropible cRORCTRE YpABHeHNR

JiroGoll uneHn ypaBHeEHA MOMHO IepeHecTH Ha 0JHOH WACTH
B ADPYrYH, HIMeHHB ero SHAK HA OPOTABODOIOMEHBIN.
Ofie yacTH YpABHEHHA MOMHD VMHMHKHTL HIH PARJENHTE Hi
OOHD H TO He "I'.'H.ﬂ..'ll‘h, He DABHOE HYTH).
Sanaua 1. Pemnts ypasHeHme:
1) Tx-56=4x-20; 2) 3(x+3)-3=14+3(x-2);

xr-1 3d-x xr+9
3) --uz-u— —l my—-==

8 6
[+ 1) Tx—56=4x-20, 2) 3(x+3)-3=14+3(x-2),
Tr—dx=—20+5, 3x+9-3=14+38x-8,
3x=-—15, 3x+6=3x+8,
r=—5. 3x-3x-8-8,
0-x =2, xopaai BeT,
=1 8-x x40
a) g g =x— 5 -6,

3x=1)-2(8-x)=0x—(x+9), 3r-3-6+2x=06x—-x-9,
Sx—-9=56x-9,

dx—Dx=-9+08,
0-x=0, sTo DABEHCTED REpHO OPH TIO0OM IHAYEHHN X.
Oreer. 1) x=-05; 2) yparnenne He AMeeT kopHed; 3) x — nmo-

Goe wHCno. -
Onpegenegue MOIVIA THCENA @

H e in, ecan =20,
' —d, ecam =<0

5 2 a
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Bamaaa 2. Pemurs vpanseane |3 - 2x|=5.
Ilo onpefene Ml MOIVAR Sucan uMesM 3-2x=135,
Taxnm ofpasos, nubo 3—-2x=>5, orxyas r=-1, aubo 3-2x=
=—0, OTEYAR X=4.
Orper. x,m=1, x,=4. 4

Fi13anaua 3. Pemurs vpasmenne 2(x-3)=(5-a)x+6, rge x —

HEHIBLOTHOES.

orEyna (a—-3)x=12;

2(x—3)=(5-a)x+6;, 2x-6=bx-ax+6, 2x-dx+ax=6+6,

1) ecan a =3, 10 .tz:—z 2) eczm a=3, TO YpAEHEHHE OpH-

mer sug D-x=12, & a70 ypaRHeHHE He HMEET KODHDH.

Orreer. xzﬁ. eCHH @ #3; HeT KopHe#, ecain a=43. 4

3agaua 4. Pemurh ypasEeEme mir—-2)=n-x, rge x — He-

HIBECTHOE,

= mrx-2men—-2 mx+x=n+2m, (m+1)x=n+2m;
1) ecam m=—1, 7o x= n+f:l.; 2) ecom m=—1, TO YypABHEHHE

npumer sug 0- r=n—2, roraga opE n -2 RopHeM ypasnennsa Ovaper
mofoe YMcao, OpH A#=2 ypapHeHWe He HMeeT KopHei.

21
OTseT. = 1: 1+ ecam m#=—1 m 0 — aoboe aHcno; x —

mobos wECcH0, ecaE m=-1 # n=2; wer Ropuedt, eenm m=-1n
n=2, 4 %

Pemenne npakTHdeckoll (TERCTOBOMH) 3agjavn CONEDIRHUT TpPH
aTaMAL

1) o yenosH0 JAAAMH COCTABNASTEN YDARHOAHE (MaTeMATHYE-
CKAN MOOBAbL 3AMAUH];

2) pemasTCH COCTABIGHHOE YDABHEHHE;

3) BalieAEOe BHAYMEHHME HEHIBECTHOIG COOTHOCHTCA €O CMEC-
nOM 3AJAYH W SAOACEIBASTCH OTHET.

Sagaua 5. Jogka niawna no redeHHEn pexn 2 uw, aatem 4 u

oporas Teueawda. CxopoeTs TedeHHs pexn passs 3 wkm/q. Hadra
CHOPOCTL AGAKH B eTosdel HOmE, ecdl OPOTHE TEYeHHAA DERH J01-
KA NpolIna HA 2 em 'EOJ'IL-IE[E. HEM TI0 TEYEHHID.

1) Mydre ¥ KM/ — CKOpOCTh JOMKH B Ccrosdedl BOome, TOTIA

(x+3) #¥M,/9 — CROPOCTE JOAKH 00 TEYeRND, A (x—3) EM/M — cko-
pocTs A0gkE DpoTHs TedeHEns pexn. [lo Temenmo pexm mogea npo-
maa 2.(x+3) mm, 4 nporus ‘redenus pexm — 4-(x-3) gM. Tar
KAaK DACCTORHHEe, NpoiijecHnoe TonKol OpOTHE TEUSHMA PEKM, HA 2 KM
foneine, QoM opoiresHoe oo regenwo, To 4(xr—3)-2(x+3)=2

2) Pemum cocTapiennoe YPaBHEHNE:
dx—-12-2x-6=2, dx-2x=2+1246, 2x=20, x=10.

Maeal

Anrefipa 7—0 knaccoB (NOBTOpEHNE)



3) x=10 xM/49 Be DPOTHBODEYHT CMBICTY SaMAUM.
Oraer. 10 M/ /u. -

3anawa 6. HmewTes gpa camTHa, cogepssammpe meis. Macca

BTODORD CARTEA HA & KT Gonbme, yem macca nepsoro. IIponentHoe
cogepmanne MegH B nepsoM cantee 10%, so arvopom — 40%.
B conase $THX ABYX CAHTEeD copepmanme aenm 30% . Haltre mac-
¥V MONYIeHHOTD CIIABA,

[ Hecnegopanne YCROBHA 38J8YH OpeicTaBiedno B Tabamige:

Mponemrios cogepatnme
MEITH, BElPLIKEHIOS
B AECATHNHME Apobax

Macca Maoca sean
CHNTHA, ®D B ONHTREe; KD

I emirron 0,1 = 0,1x

Il cnmroK 0.4 43 0.4(x+3)
X4 (x+3)=

Crnan 0,3 —0343 0.3(2x + 3)

Mo jgasabiM Tabiniisl sandines ypasHEeHHE!
0,124 0,4{x+8)=0,3(2x+38).
Pemum 510 ypaBHeHHE:

0,1x+0,4x+1,2=0,6x+0,9,
0,1x+0,4x-0,6x=0,9-1,2,
—0,1x=—0,3, x==38.
IIpa x=3 kr macca conasa pasEa 2-3 Kr+3 Kr=8 xr.
Oreer. O ur. <

2. CHcremil YpABHERHE ¢ ABYME HeN3BeCTHRIMEH
Ypoauenue nepsoil cmeneHu ¢ JayMa HeLISeCMHBLMI — 5TO

VPARHEHHE BHAA u.t+by=- e,

rie X W J — HEHIBeCTHRIEe, 4, D ° © — ZAfANHLIe SHCAR, DPHYEM
xoTA Gl oNHO B3 YHcen g WA b Be paBHo By (1. e. a*+ b= 0).
Yueaa a u b saswisanT xosdpHOMeHTAME ODH HEH3BSCTHHIX
| j,.l' COOTBETCTEEHHO, A YHOTD ¢ — ﬂ'ﬂﬂ-ﬁl],![ﬂ.'h‘.’ll TNEHOM.
Peuienue ypoanenius ¢ JAyMA HELIBCCMHBLML X U Y — YOO~
PALOYCHHEAS NARA 9Heen (X; ¥), OpH OOACTAHOBKE HOTOPWX B ypas-
HEHHEe DOAYHARTCA BEpHOe THCA0BOER DaBEHCTBO.
Peuitimb Jpaeiedue ¢ ABYMA HEHABECTHLRIMH — 5T0 SHATHT
HAHTH HOE 8r0 PRIOCHAA HIH YVCTAHOAHTE, 9TO HX HeT.
Hampumep, mapa sucen (-6; 5) apngercs pelieAues VDaBHE-

WA %:+2y—?. TAK K&K —;—-[—ﬁ}+2~b-r'? — BEPHO® HMHCIOBOS

PABEIOTEO.
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3amava 7. Pemwuts ypasmenne 2x -3y=2>5.

1 enoeob. I1 enocof.

Buipasaem ) wepea x: BripamaeMm x wepea y:
—3y=56-2x, = :?.::3—5+ 2x=>5+3y. x=§E§—ﬁ.
Orper. [Tapu gucen (:r; 2:_3—5.) Oraer. Ilapm ancen (3#; B ; y‘).

e x — amboe YHCH0. rae y — awboe uHCHO,

Ofa coocoba pemeHdd NPUBOIHT K ONHMCAHEID ONHOMO M TOTO
e MHOKSCTEE TOUEE Kﬂﬂpﬂﬂ:ﬂﬂ?ﬂﬂi HAOCKOCTH, P.EE:IIB.'I'ID}I-DBE'.HHI
&
3" 4

Banaua B, CrRoNEKAME cOOCODAMH MOMMHO DONHOCTRR HCTPE-

HA NpHEMOR §j= %x—

THTE 104 p. HA NDORYORY CYBEHHPOB JBYX BHAON, O8HA KOTOPLX
6 p. m 10 p.?
[~ Ipegnomosam, YTO0 KYOITEHO X cybeRnapos mo 6 p. m y cysenn-
pon oo 10 p. 3a swx sannareaw (Bx<+ 10y) p. Tak Kax cTOMMOCTE
mogynkn 104 p.,, mo Gx+10y=104. Bmpasas y wepes x,
nosyaumM | = 1"'?.,"'1.%“5 -

Tak Eak ¥ B J — Nedkie HEOTPHOATETEHRE WHEAA, TO THCIO0
104 —6x gonscao genuthed Ha 10, nosroMy uamcao x MoMer npi-
HEMATH AWih sHavenns 4: 9: 14, I1o ozEAYAET, ITO CABTATE HY M-
HYID NOKYIHY MOMHO JHINL Tpess coocobamm. <l

Cucmesma deyx ypaswenul nepsoli emenenu ¢ deyma weusae-
CmibMU — 3TD CHCTEMA BHON

[al.r+b1y-t:l.

e (1)

rde x B j — HeH3BEeCTHHE; a,, b, ¢,, a,, by, €, — 381aRELE YHCAA,
opuaen ai +bi#0 n al+bi#0.

Peuwenue cucmems doyx ypasienuil ¢ dayma Hewisecmismy —
napa SHCES X W, KOTOpble OpH ODOJCTAHOBES B ATY CHCTeMYy ob-
pPAITADT KAM(IOE 88 YPADHEeHHE B BEPHOE DABRSHCTRO.

Petiumy cucmemy YPOSHEHUE — 5TO JHAYHT HAHTH Boe e
pPEIEHHA HIW YOTAHOBPHTE, 49TO WX HET.

3agaua 9. Pemwre cucTemy VpARHERRH
cnocoboM MOACTAHOBIN.
> Ha nepporo ypasHenud cueTemMbl r="T-5y.

[Mogcrasnm supamenne T -0y BMecTD X B0 BTOPOE VPARHEHWE:
HT-5y) -2y =4. Pemum nogyieHn0oe ypasHeHHE:

21-15y-2y=4, —1by—-2y=4-21, -17y=-17, y=1.

Mopgcrasnn y=1 B pasescTso x¥=T-06y, noayuum x=T=5.1=2,

Orper. x=2, y=1.

$28 fnana |

{x+5y-'i".
dx-2y=4

Anrebpa 7—9 knacood (NoOBTODEHWE)



Sanava 10, Pemwrs cuctemy ypasuenmii 4398 e s

2x+y=3
cnocofoM CAOMEHHES,
[~ [4x+3y=>5, 4y 4x+3y=5
Zx+y=3 |(-2) ~4x~2y=—6
r=-1.

IogerasuM y=—1 BO BTODOE YDABHEHHE CHOTEME:
2x+(-1)=38, 2x=4, x=2.
Orger, x=2, y=-1. 4

Japawa 11, Msoe pafounx warorosniaun smecte 8550 geraneit.

Hepsuit pabounii paboran 10 gueidl, a stopoit — 9 geedt. Cronsro
AeTaneil WErOTABAMBAN Haxasit pabounit sa AeHb, ecaH nepesi
paboanii 3a 4 gua wororamausan =a 10 geranedt Gonnme, uyem 8TO-
poit aa 3 pma?

[~ Beegem offosraueHns#: ¥ — KONMHECTBO gerajeil, KOTOpLe HoTo-
TABAMEAN nepewil pabounit 38 Qenn, § — KONHAYMECTEO JeTanel, xo-
TOPLIE HATOTABAREBAA BTOPOR pafowmii aa aenn. Torna mepnuiil pa-
founit cgeanan 10x aeranei, sropoit — 9y gerasaed. Ilo ycorommmo
safaun oMecTe omm caenaan B850 peraned, T. e. 10x+9y=850.

Hanee no yoaomuo sagaum: 3a 4 guR nepeutit pafounilt maro-
ToERA 4x meranedi, uto Ha 10 geranedi Goasize, b@em Te 3y JAera-
neilf, KoTopEe BIrOTOBHN BTOpoH pafoumii sa 3 gHA:

4x -3y =10.

Modyvueanme ypasHmenus oDpasyvior cHOTEMY, KOTOPYIO pemimm

coocofoM CAOMKeHNA!

[1ﬂx+ﬂy=sﬁn, 4+ 10x +9y =850
4x-3y=10 |-3 12x—9y= 30
22x =880

x= 40,

IMoncrasnm x =40 po propos ypasgesns cueremsl: 4 -40-3y=10.
Moayuum 160-3y=10, —3y=10-160, —3y=-150, y=50.
Oteer. 40 n 50 geraxsit. -

¥YnpasHeHwn

Pemure ypasaenns (18—21). ’
19. 1) 0,2x-7=-0,3(x+4); 2) u-z:=—1,51=a.a—a(§ ~x);

3) x(x+2)=224+5(x-6); 4) Jx—2x(x—1)=2{7-2%.
20.1) 2-X g 2ox 3Zxel,

L]

a 4
_1-x_2x-3 x48
2] x ~= + wl o -
1 . i
21k 1) z.slius.lT-i. 2y 0,37:2 E—x.B.E.
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22, Or nprerasEy A qo opRcrasn B xarep oamser oo pexe 16 mman,
a ofparso — 20 mun. Halite cxopocTs TedeHns PeKH, ecan
coficreenuas cxopoets karepa 14 gm/q.

23, Aprobye, smexasmuifl 12 nocelka B ropog B 8 9 o0 CKOPOCTLIO
60 kM /v, BHA OOATYTH DCTPETHNCA ¢ BLlexanmusM B 8 g 20 mun
M3 ropojJa B NOCeNoK ARTOMOGHIeM, CROPOCTE RoToporo B0 M /.
HafiTi paccTOAHHE MeNAy NOCETKOM H TopomomM.

24, BeincHuTh, KAKHe H3 map uwmcen (2; 3), (=1; 4), (2; 7) senn-
TOS PEIICHWAME YPABHeHRA —dxiy=1.

25. Pemmre cnocofoM NOACTAHOBEN CHOTEMY YVDANHEHNN:

1) {2::+5y=23. 2) [Bx—y—-l,
bx+py=1; 2x—dy=11.
26, Pemure ciocofioM clOMEeENS CHOTEMY YDADHeNH!
1}[3:-3yn-9. 2]{—4x+ﬂy=l,
= bx -+ 2y - 10; 3x—8y=-—6.

27. B wamre, moropyer Kara npouwmrana aa & amef, Goimo ma
20 erpamwnn Gomvme, gesM B kHare, xoropyw Hacra opowumTa-
na aa 4 gpa. CROOBKO CTDAHKIL B JeHh YHTANA RAMIAS JeBOY-
KA, BcAH B AByX wEATax ssmecre 580 crpammn?

28, Bcam B mofoBHHEE OEepBOrO Yucaa OprGaBATH TPeThH BTOPOLO
YHCAA, TO monyuaTes 1, A echAH TIPPEOR MHCAO CAOMHTH
VAROEHHRIM BTOpEM, To noxyupTes 26. Halitre sra upena.

29, Kourponep NIaHWpOBAN DPORERUTE NAPTHIO npubopos & 5 .
Opmaxoe 3a 98C OH CMOD OpoBepnTs Ba 13 npafopon meHnme,
HeM GAMIAHAPOBAN, TOsTOMY nocne 6 4 palors emy ocTamock
nponepaTh eme 30 nprbopos. Cronsro oprbopon Gmno w map-
TR T

30. B neproM ¢HOBADHOM AHKTAHTE AHTOH HANMCAN NDABNIbLHO
90% enop. Bo sropom gmeramste Geimo ma 40 cnos Goabme,
TeM B OepeoM, & opasEasmo ARros sanwcan 957 cnos.
Croasko coop DELIO B KAMAOM JAMETAHTE, ecid scero 7% chon
N3 ITHX ADYX AHKTAHNTOR AHTOH HANWHCAN HeNPARRILNOT

31. PemaTs ypaBRCHAES:

1) 3x-2y=1; 2) -4x+3y=-2.
32, Haregecar pabouuy BYIKNG PA3JENRTL Ha Gpuragm, B Kancgol

ug woropex Oyger awbo B, aubo 8 wenosex. Cronsro Gpurap
MOMET HOOTYIHTECA IPM TakoM geneaHm?

33. PemnTh CHOTEMY YDABHCHMI:

11 [x—3y=5—ﬂ.2xF2«|}y, 2) [2x45=1-x+2Y,
0.5x—py~2=2-x~20y; 14x-5=98x-3y—2;
H][Tr—3y=—2, 4) | Lrsay=1.5,
2
—8x+y=12; 0,5x -2y =4:
B) [4x-3y=-3, 6) [Iﬂx+3y—ﬂ.l,
~10x -6y =14; Tx-2y=1,3.

14 Cngan 1

Anrgbpa 7—8 wRccos (NOETOPEHNE)




34.

&

Pemmrs ypasEenne:

1) |=|=1.5; 2) |5x|=B; 3) blx|=
4) |x-1]|=2; 5) |2-x|=T: 6) |2x —4
Ilpw xaroM SHAYEHNHE 4 YPORASHWE:

1) (6-2a)x=ua; 2) ax+3-2x-3

HMEET TOALKO OAHH KOPEHEBT

Ilpn XAEHX JHAUEHHHAX O YPEBHEHHE:

1) (2a—3)x=a+1; 2) (4-Ba)x=3-u
He aMest KopHeH?

=

"
Ll

=8,

. YoTanoBHTL, HPH HAKOM SHAYERAN g mobos YHCIO SEIHETCR

HOpHEM VPABRHEHMH!
1) Tx4+2-ax=2(x+1); 2) (3—-ag)xr+4x=2-bx.

Pemnrs ypannenne, B KOTOPOM @ ¥ § — HEHOTODRIE UHCHA, X —
HENARECTHOR!

1) a(zx—-5)=2x—-8; 2) 8(x—a)=21+3x; 3) 2{ax-3)=3x-6;
4) 2ax=b-1; B) 3—bx=a; 6) Gb=a(x+2);

T) 2a=b{x+2); 8) 3(x+b)=2(ax-6).

39. HofiTe sce sHauweHns d, HpH HOTOPHX CHCTEMA VPABHEHIN:

41.

42,

1) [ﬁx-i-ny:dﬂ. 2) {ﬂx—ﬂnynﬁﬂ.
2x+ 3y =4a; dx=(5a-1)y=Ta+1l
HE HAMEST permeHsii.
Hafirn Bee agadenns &, OPpH KOTOPGEIX CHOTEMA VDABHeHWH:
1) [:+{ﬂ—1}y=u. 2) {x-ta+l}y#?»u.
Sx+{(3a+1)y=15; ax-Gy=8
umeer Gecromeuno muoro pemenwii. Hadirn arn pemenns,
1) Bparagn gomuEs OMI8 BHMUOOAHWETE Saxas aa 20 jpued.
ExtentHendo NepeBRNOMHAA BOpMY Ha T geraneid, Opuraga aa
20 gued #@e TONBKD BLIOITHHTA JAKAD, HO ¥ HETOTOBHIA Q0MOJ-
ERTeasE0 35 peraneft. CROOTRKO NeTRAREl B QAL N3TOTABNHNBA-
nn Gpurazal
2) Baxas no OpoRIBOACTEY cel(oBbIX nBepeil mex mommen OHnLn
BROOMHATE aa 28 guell. Ogmaxo yie 38 QeHbL A0 CPOHKA X
He TOABKO BRTONHEA ONaH, HO B WaroToBRA chepX NAaHa of-
HY NReph, TAK KaK Helnl ABe [ABepH B AeHL CHEDX MAOAHA,
CrRoAIsEC gBepefi meX NAAHHDORAT RRIIVCKATE £XeTHERHOT
1) Ba penocHOeAHCTA BLIEXAMH B ONHOM HATDPARIEHHN, OpH-
"eM Oepskil — HA nogdaca papsme stoporo. [epswmlt senocune-
AHeT npoessmaeT sa was 14 ks, a sropol — #a 1.5 u 18 wm.
Yepes KaKoe BDEMA € MOMEHTA BEEJZA RTOPOTD BENODCHIELHC-
T paccToRHEE Mmexygy mump Gymer 18 mm?
2) M3 nocenxsa B ropoj BHEXAN BEJOCHHEIZHCT, B =Sepez 2 W
40 muE Beies 38 HEM BEOXAN apToMobRns. Ha kaxom pacceros-
HHH OT NOCETEA ABTOMOBMAHCT AOIOHET BelOCHISSHCTA, BCIH
cropocTs mepeoro 12 wm/u, a sroporo 60 mwm/u?
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43. 1) Hs payx ropogos, pacCTOSHHMD Memay worophimm 620 kM,

BHIPXAMH OMHOBPEMEHHO HABCTPEDY APYI ADYVIY OBA NOS3JA.
CropocTe ofEoro noespga #Ha 10 KM/M MeHLOIe CEOPOCTH gpPV-
roro. HafiTH cROpOCTH DOS3N0B, SCOH HAaBeCTHO, 9TO HOpea 3 9
HoCJIe HAaYasma ,I[BEEGE.EIIII pﬂ.ﬂﬂmn'ﬂ lﬂ!m HAMHA {:UKFRTH—
Aock go 170 &m.
2) Ha ropopa A B ropag B, pAcCTOSHHE MeW IV KOTODRIMH
906 xm, smexan apromolnas. Yepes uac ma ropogs B 8 ropop
A mo TOH e aBTOCTpANE HABCTPETY EMY BHIEXAN APYTOil an-
ToMOGHIE £0 CHOpoOOTRE, HA 5 Em/9 Goanmeit. Oopejgennts
cRopofTH anToMobHned, o4TH WARRCTHO, 9To Hepea 4 4 noche
HAMANE ABHMMCHHA BTOPONO ABTOMODHIA DACCTORHME MEeHIY
HEMA CORPATHAOCE 0 120 nM.

44, 1) Marte crapme goqeps 2a 24 roga, a wepes 5 ser Gyger orap-
me ee B 5 pas. CROMBKO AeT MATEDH B CEONRKO OeT goaepn?
2) Orey crapme cwina 8 3 pasa. Bumecre oroy w cmmy 62 ro-
na. CHOILKD A8T KAMAOMY B3 HEXT

45. 1) Semenuuwil yIACTOR HMesT NPAMOYTONbHYW (opmy. Ecan

270 JUIHHY YERAHSHTE HA 5 M, & WHpUEY yMeHbmmrs #a 10 m,
TO AAOIATE ero YMeRBIWrea ua TH0 m®. Eenn e gaauy yua-
CTEA YMEHBIIHTE HA B ™M, o mupnEy yeenmuwuth m2a 10 M, To
ACIIAAL ero yeeamuntes ma 650 m’, OnpepenATh JTHAY H
MHPHHEY VHACTRA,
2) Ecnn kyneTs 2 rRr xapasment m 0,5 Kr moxonajBlxX
koHeT, To DoEyora Oyaer cromTh 164 p. Ecam ke KYOHTH
3 mr wapamenn ® 1.5 wr moxkonagBEex KoEDeT, T0 38 NOEYIKY
mymEo Gyner sanaaTaTh 327 p. Croinko cromr 1 kr kapaMenn
B 1 Er moxonanasx modder?

§ 3. Yucnossie HepaBeHCcTEA
W HepaBeHCTBA NepBOi CTeneHM
C OQHUM HEM3BEeCTHBbIM

1. YHcHoRL® HepARSHCTEA
Jueno a Goabme aucia b (ouomyr a = b),
ecqnn pasHocT: d—b nooeERTensEa (pEe. 1),
TUueno a Meanmre gucenn b (mamyT a <b), P 1
BCM pAIHOCTL 4 -b orpumaTennaa (pue. 2). :
OuenuaH0, 9T0 ecan a>=b, 1o b<a, a ec-
maa<#, o b>a. T T o

T
Sagaua 1. Mowasarh, uro — 3 =—0,0. i

g
[~}

Hyx#ao goxasaTs, aTo - % -(—-0,9)>0.
Brranceans: — % —(-0,9)=-0,875+0,9=0,025.
0,025 >0, agagur, — ;’ —(~-0,9 >0, ovkyia — % >-0,9. -4
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eom e<b u b<a, To e<a c b a
(puc. 3). Puc. 3

Hanpumep, ecan x=3>y 8 y=>0, o (oo
ceoiictey 1) x-83=0.

H Ceoficteo 1. Ecan a>b u b>c, To ga>¢; —r——r e —

I Cuoiicrno 2. Fern g ofemm 9acTAM #AepaBeHCTEA TPHGABHTD
OTHO W TO e SHCHO, TO 3HAK HePDRESHCTES HEe HIMEHMTCH.

HanpuMmep, econ k ofeuM 9ACTAM BePHOTD HepaReHCTRA H=>2
npHOARHTE —2, T0 DONYYATCH BepHOe HepaReHcTRO 3= 0.

Caxeperpne. JlwHoe wRcA0 MO¥HO DepeRecTH W3 OXHCH wWacTh
HepABSHOTEBA B APYIYVID, HSMeHHB SHAK NepeHOCHMODD SHCJIH
HA NPOTHBOOOIOMCHEIN.

Bamaua 2. Joxasarn, wro ecom (x4 N <(x+ 2)(x+3), T
xr=-3.
[ BrInmoAHME Se#CTEMHE B JAfBOH o OpPABOH YACTAX HEDABLHOTHA,
noayanM xo+8x+9<x®+ 5x+6. Hepenecem wienmn, CONEPERITHE
X, Hd UPABOH YACTH HEPABEHCTHA B IeBYI0, 8 YIeHEl, HE COAEpHIA-
mue x, Ha Aenoll YRCTH B opapyw, ODOMEHAE OpPpH 3TOM JIHAKH oe-
PEHOCHMEIY YJIeHOBR HA NROTHROMOAOMHLIE:

x4 8x—x"-5xr<6-9,
Mocne npaeegesna NoA00HLE CAATABMEIX B Ka¥LI0H 4acTH Repa-
BEHCTEA DOAVURM X <—3, 4r0 # TpefoRanoch JOKASATH. -l

Ceoiicreo 3. Ecan ofie 9acTH HepapeHcTEA YMHOMHTLH (pasie-
ITHTH) HA OLHO B TO He DoNoHATEIbEO: THCI0, TO SHAK Hepa-
BEHCTHA HE WIMBHITCH.

Ecam ofe vacTi HEpABEHOTEA YMHOMHTL (PA3IeINTE) HA OIHO
H TO He UT[I]I]],HTBJIhHﬂ-E- HHCOD,; TOD SJHAK Hﬁpﬂ.BH‘E‘.’.‘.T‘Bﬂ HIME-
HHATCH Hi OTPOTHBEOIOTOHUELII,

Hanpumep, ecan obe 48CTH BEPHOTD YHCAOROTD HEDABRHCOTRA
-12<4 pasgenwmTes HA 4, TO HORYYHM TAKNE BEDHOS HEDABSHCOTEO
—-d=<1. Bean ofie sacTR HepaseRcTsa — 12 <4 yMBo®ETE HE —2, TO
NoRYyHHM BepapedcTio 24 5>—8 (ramme SBARONIEECH BOPHBIM),

Sagaua 4. Oyere x>y m xy<0. JoxasaTe, =ITO %:'- %
> Paanennum obe ufeTH HEPABEHOTHA X ™)) HA OTDHOATEILHOE THO:

o xy (2HAK HEPDABEHCTEA NOMEHAETCH HA NROTHBOIIONOXCHLIE):
X ¥ 1. -1 1 1
e OTR A" ] i, SR
3 " vaa = < —' WIR > -4

HO CEIAJEIBATE, NPH 3TOM NOAYVHASTCH HEPAREHOTRO TOrO He

CaoiicTeo 4. HE‘PBDEHETH-EI OIHHAKOROTO JHAKA MOMRHO NO9JIeH-
AHAKA.
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Hampumep:  -2<5 a’>1

<12 L ETR THE
4<17 a?+b>0.

Caofictso 5. HepaneHoTea OHHAKOBOIND 3HAKA, ¥ KOTOPRIX J8-
BEIE | OPABRRIR TACTH NONOMIHETHILRHLL, MOMHO NOPEMHOMATE,
OpH 3TOM NOIYHUASTCH HEPABEHCTBEO TOMD 3@ IHAKE.

Hanpumep: _ 0,5>0,1 L O<a
B>3 1<=b
40,8 S<ab,
Bapaua 4. Iyers a>5, b<T. Hokagars, wro a*-3b>4.
B 1) xﬂ =8 2) b=T|:(=3) a) 5 a® =25
a >b —8b=>=-21; -3b==-21
al= 25 a’*-8b>4.

dama=a 5. [MInpuaa npamoyroasiuKa Godbme & oM, AOHHA —

B TpH paza Gonkmme MUpAEHE. JIOKAZATE, 4T0 NEpUMETD HOpPAMO-
vroaskEika Bonkome 40 cm.
[ Nycrs @ — MAPHHEA NPAMOYTONRHHER, TOrga 34 — ero JAMHA.
MMepumerp npamoyroneaaxa P=2(g 4 3a)=8a. o yenoeno a= 5,
rorga 8a=5-8, Ba=40, 1. e. P40 (cm).
Hecrporoe HepasencTso a= b osmaqaeTt, 9To ¢> b wnom a=b.
Haopemep, sanncsisamor: 3= 2; 232,

2. Pemenne HEPABEHCTE H HX CHOTEM

Pewienuesn Hépaesencman ¢ odnum HeuIsecemubM HATHBRETCS
TO IHANEHHE HEHSBECTHOTD, OPH HOTOPOM 370 HepaReHCTHO obpa-
MAeTCA B BEPHOE YHCA0BOE HEPABCHCTEQ,

Hampawep, r=12 ARIA6TCR peeEwesM HepapepoTBa ¥+ 3>1,
THE KAR 24 3>1 — pepHoe YHCAOBOS HePABEACTBO.

Pewump nepasehcmar — BT0 GHAUMT HARTH BCE #r0 DeIneHHH
HIH YOTAEOBHTE, WTO MX HET.

Mns pelresMa HepaseHeTEA UOPBOR CTENEHM € OIHHM HeHIHBCT-
HEIM HYHHOS

1) nepesecTH ¢ TPOTHREONMONMKHLEIME IHARKAMA WIeHR, COMEP-
HAIIHE HEHABECTHOE, WO u‘puuﬁ HACTH H JeByx), 4 He colep-

JHAIWE HOHEBECTHOE — W@ JAepoll 9acTH B npasyvio;
2) npueecTi nmogolHLIE “WiedHk B jgenolt @ npasofl yacTax e
PABEHCTHL;

3) ecan wosdupunuenT TPH HENERECTHOM OTIHYEH OT HYIA, 'O
PABJENNTE HA Herp ofe SACTH HepABEHOTHA.

damaun 6. Pemurh HepABEHCTRO %.1:—2*: 2x+1.

i1 3
> gr-2r<1+2, - Jx<af:(-2), x>-2. <

'fa Mmapa |
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SHAKH ODOM3BefeHHA (JacTHOTO)
ab:bﬂ(% F-ﬂ). worga aubo a=0, b>0, aubo a<0, b<0.

ub-ﬁﬂ(%-ﬁﬂ). Korga anGo a>0, b<0, aubo a<0, b>0.

12
dapaaa 7. PemuTk BepaRedcTRO Ddx+s <().

[ Tar xag yAcnaHTed: Opo0H OTPHOATENEH, TO IPO0L OTPHIATENE-
HA OpH NOIMKATENRHOM anmaMemaTene, 7. e. 0 4x+3=>0, oreyaa
0 4x>=3]10.4,
r>-T7.5. «

SJanaua 8. Moxaaarh, 4T0 HepapeHeTBO 3r—2 23 (x+2)=0 ne

HMEST DEITEHWH.

[ VupoeTns nopasyio 4acth HEpaABeHOTHA:

3x-223x+6-5, 3x-2->3x+1, orkyaa 3x—-3x>1+2, 0-x23.
HNocneagnes HepABEHCTEO He AMeeT pemennid, Tax gax 0-x=0

opH amboM x, A #Hepasegcerno (023 pepepro. -

Peuienue cucmemn MHEPRFENCNEG ¢ OOHEM NEUISECMHBM —
ITO GHAYMCHWE HeHIBCTHODO, OPH KOTOPOM BCe HEpABEHOTEA CHOTE-
ME COPAMAKTER B BEpHLIE YHCAOBLIE HEDABEHCTBA.
Hanpumep, r—=3 SENHETCH DEMIBHEHEM CHCTEME! HEDABEHCTH
{ Ex- ﬁ } U-
-x+4<8x,
mare kak ®# 2-3-5=20, m ~3+4<3-3 — BepEREe UHCIORMEe Hepa-

AEHCTEA.
Pewtimy  cucmemy MHepaseHcms — BTO SHAYAT HANTH Bee

PEIEHEHHA CHCTEMBI MAH YCTAHOBMTE, WTO HX HET.

Sagaua 9, PemHTe CHCTEMY HOpPABSHOTH
Bx-3>6(x+2),

3(x-2)<4x+1. o T

[ PRioHM HepRos HEPABEHOTED CHOTEMEL L 7.5
dx-3>6x412, Bx—-6x>12+3,
2x>15, x>17,5. Pue, 4

Pemam BTOPOE HePABEHCTHEO CHOCTEMbIL
dr—-6<d4x+1, 3x—4x<1+8, —x=T, x>-T.
0fa AepABEHCTHA CHCTEME BepHLl opw 2> 7,5 (pue. 4). -

3agawa 10, Pemwts sepasescrso |2x—5|<3.

= lapHoe HepaAReHCTRO OIHAMAET TO e, UTO B ApoliHoe HepaBeH-
crpo —3<2xr—-56<3. [Ipubasep 5 ¥ KAMIOH UACTH HTON0 Hepazen-
oria, Donyudsm 2<2x<8, oTRYE: DeleHNeM Ha 2 HKAMI0E wacTH
HepaBeHCTEA Hafigem 1<z <4, «

g3 18
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Sapaua 11. Pemnre mepasencrec |2x—5|= 3.
[ JlagEDe HEpPABEHCOTBEO BHUONESeTCs, XOorgs 2x-523 pam xorna
2x-56<—38, 1. e. npu x>4, a Tanowe npr x<1. 4

YnpaxHeHus

46. BriAcHHTh, DOMOMHTENLHLM HIH OTPHOATESLHLM ABIAETCH
YyHCoIo ©, BOOHD
1) e=bh, a b>1; 2)e<bh, a b=—3.

47, Norasars, 910 ecan ¥ —Bx4+5>(x-2)%, ro x>-1,
48. Hoxazatk, 110:

1) 2> 5, scan Sx>25; 2) =<3, ecan —x=-—18:
3) x¥>—2x, ecom x<-2; 4) %}%. ecam x<y m xy>0.

49. HasectHo, 90 x> 3, y<8. [okaaars, uro 2x"-y=>46.

o0. Mamma npaMoyTroisEEKA Mepsine 12 om, 8 mEpHEa — B g8
pasha MeHBIDE AARELL JoK838TL, 9TO TN0MARE TPAMOYTONLHN-
ita menbme 100 cam®.

51. Pemnrs HepansHOTRO:

1) 32-8=6x+1: 2) 25(x-1)= 6(5x—6).

52. Hafirhn mapMeHLIIee TEAOE 71, YAORISTRODAIONIE: HEPAREHOTEY:
1Y n=-8; 2) n=0; 3) n>2; 4) n=>-35.

53. HaiiTh manMeBsllee Neoe 4HCA0, ABIANOICSCH PEIICHHCM He-
pasercTRa 15-2({x+2)<x-10.

54. PempTh cHCTEMY HEPADEHCTH;

1) [Ex—ﬂbﬂ. 2) 10,2+x<14Q,
b—x=0; —bdx+2<0;
3) lesiso, 1) [1.4:r+?’£{l'.
R 0,8—2x>0.

00. Joxasars, 9TO BCAH:

1] da-Bb= lfzﬂ—iiﬂﬁ. T0 a>=b;

2y (a+3)2-a)<(b—a)Ma+3), Toa=-3.
56. Moxasars, wTo ecam x> 2, y>4, To:

1) %-lu-':—bﬂz 2) 2xy>16;
W B IPT
3) 2{4. 4}I+y{4‘

97. MoxasaTs, 4To pemepdem Hepasencrsd dxr—2<3(r+2)-5 as-
ngerca aAwdoe THCNO.

58. Hailiry panbonsmes enos YHCH0, YAORISTEOPHIGIIEE HEDABEH-
aTEY:

y L oy g S
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59, PemuTs CHCTEMY HEpABRSHOTH:
1) [3:—5}1—?, 2) [4[x+1}{3{x+2]-l-1.
24+4<2(x+1) ~2x4+1<1="Tx;
3 {u,5x+3€—1,ﬁx, 4) [0,83x4+0,120,2x-0,1,
5(2-x)<=3(1-x)+38; G(x+2)=Tx+8.
60. HaliTh Bee MENLIE PEIMEHHA CHOTEMB HEDABEHOTHR
[i—_‘-’;;r_-ﬂ.
o i}
Bx—1<=3({x+1).
6il. PemuTh HepaBeHCTRO

- Y 0,8x-2
D) >0 2) “e=<0,

G2, PemuTh ypABHEHHE:

1) [Bx—1|=0; 2} |0,5x +3|=1; 3) |x+2i=-2;
4) |T-x|=-0,1; 5) |3x-56|=1; 6) |[1-2x|=5.

63. PemuTs HepaseHCTBO!

1) [8x+1|<T; 2Y|2-=x|<8; ) |2x-B|=1; 4)|1-=x|>4.
fid. PemmTs mepanencTRo:

1) lx—4|=-3; 2) |x-4|=-3.
65. PelnuTs CHCOTEMY HEDABEHCTE:

1) (Bx-d<x+1, 2) [122+56=Tx+2,
—bx+1<T+x, 0,lx—2<0,2x-1,
%x-—lﬁ%;_]i Bx+8<6-4x.

66. B rpeyronsEMxe JNHHEL CTOPOH PpaBEn a, b m e. Mega-
aHa, UPOBEAEHH&A K OTopode ¢, papsa m. [loxasats, wTO
e a-+b+e

§ 4. Nuueitnan GpyHKuns

1. Honatue hyurmun

Ecnan xakmoMy SHAYEHHE X U3 HEKOTOPOrQ MHOMECTEA THCET
OOCTARMENO B COOTEETCTEHE IO ONpejeneHHOMY MDABWIY 9HCIO Y,
TO FOBOPAT, WTO HA STOM MHOMKECTER J&NAHA (YHEINA.

[IpH aTOM T HASKEBAIOT HEFASUCUMOL NepeMeNtOll WIH apey:
MEHMOM, 8 I — Fa6uCUMOL nepemennoll wan Gunryued,

ZapRcHMOCTE OepeMeHHON § oT nepeseHsEol X HAIKBAIOT
dyHryioHalbHOl JasucuMocmbi. SanuouBamwT i = x).

@yuarmus Moxer GuThL 3agasa gopMysoll (BEHEATHTHYIECKH].
Hanpumep, y{x}-x"—-x-lr 1. Han raxoll QyEEIAR MOXEED HANTH ep
aHAYeHAe INA J06oTD aEaueHBs aprymenta. B opamepy.

g(0)=0"-0+1=1; y(-2=(-2-(-2)+1=-B+2+1=—5.
84 [N
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3agaua 1. HalfiTe seauenue ¥, OpH HOTOPOM sHAUYSHHE (hymK-

man y=%{3:-1] pasEO - 5.

- S _.l = = =i _.!‘. E _—— l
> -8 E{Ex 1), -5 FE=g gX= 5+2.
3 9
—2"1'=—'E. x=-9. 4

Dyaroua y(x) momer Ouirs sanasa mabauygel. Hanpasmep:

0 1 2 4 6 9 10

]

bix) 1 a3 5 L] 13 18 21

Mo Tabnune MOMHO GNPENENNTS, B YACTHOCTH, 9T0: 1) y(4)=9;
2) dymmnna yix) nprEnMaeT sHadvenwe, pasnos 21, opr x=10.

Tpagure @uukyguu y=g(x) — MEOMRECTBO BCEX TOUEK KOODIH-
parnofl naocKocTH ¢ gKooppuEaTamna (x; y(x)).

Hanpumep, aa pucynare 5 dynrnna y=y(x) aaganas rpadkon.

C nomomsio rpapaxa QYEEIERE MOMHO BHSCHHTE MHOIHE
cpoiicTEa yHEOER («opoumraThs rpadus dyaxaun). Haopamep,
o PHCYHEY 5 MOMHO:

1) uafiTe aEaveEns QYHHOUN OPH KOHKDETHEX IHATOHHAX X:
yi-4)=2, y(0)=-3, y(4)=0;

2) onpegesnTs, OIPH KAKHX SHAYEHHAX X HAYeHAe QYHKIHH
y{x) pasHO KOoHEpDeTHOMY wHcxny, Haopumep yi(x)=2 npu x=-4,
=505, =8

d) oOpejesnTs NPOMEMYTHH JHAKONOCTOSHCOTBR (DVHEIHH:
p=0 opn —d=xr<—3 u npp d<x<11; y<0 opm -3<x<4 nw opn
11 <2<13,

2. JIuneiinan dyErmmn
Jdunelinan pyrrgus — aro pyEEINA saas y=Fkxr+b, toe k n
b — sapanHiIe THCTA.

i uj

22 rmana |

Anrefipa 7—9 enaccoB (noeTopEHne)



I'pathur aumefinolt dynxunn y=*~kxr+b — npamasa. [pe b=0
PYHEROIAA TpHEREMaeET BHA y=Fkx, ee rpadnk npoxoauT Hepes ma-
YAN0 KOODAHHAT.

Hpaxan RPOROPULONAIEHAR JASUCUMOCTY — 3TO JABHCH-
MooTh BEAa y=Fkx, roe k=0, >0 (k — xosdprnpenT DponopIRo-
AAALHOCTH),

Ofpamyas RPONOPYUOHAAIEHAR FA8UCUMOCTIS — 3T0 JABRHCH-

MOCTH BHAA yn%. roe k=0, x>0 (k — wosdupunuenT nponopIHO-
HAALHOCTH). .
Bagaua 2. Mocrponts rpadmy GyHKOAK y=—gx+ 1.
[ Bamomamw Tabaumny: A
u

x i 4

x B e

2 |4

] 1

=Y

Ha woopguHEATHOH [IOCHOCTH -1
(puc. 6) ormernm gee Touxm (0; 1)
w (4; —1). Yepes Eux npoBsgeM MpsH-
My, xoTopas u Symer rpadmkosm aa- FPug. 6
manaold dyRree. -

3anaua 3. He crpos rpadmes Gyaknwn y=2x+3, naiite xo-

OPANHATE TOYEK NEPECEvMeHMA ero ¢ OCSMH KOOPJAHHAT.
> 1) y(0)=2-0+83=3; 2) 0=2-x+3, oreyaa x=-1,5.
Orser. (0; 3) = (—1,5; 0). =

dagaua 4. He crpos rpadmxa dyErmmn y=—-é~x+5. ompeme-
auTh, Haxas #a roqex P(4; 3}, M({-4; 6) oprragtemur rpadaEey
FTOH (Y HKIHH.
> 1) Toura P{4; 3) opEEATTEmAT ulk
rpaduey  QyERITH y=—§x+-ﬁ. TaK /
Kak 8=— -4+5 — BepHOE puneRCTHO. y==6
2) Touxa M(-4; 6) se upunagne- 6

WHT rpapury QYERIHEE U= %r + B,
TAK KAK PABEHCTHEO ﬂ—n%r(—4]+5_ 1

nepeproe,. < 1 3 2 A
dagaua 5. Pemwnre rpadmaeckn /
sepasescTee 3r—3>6. -'3/'

[> B opnoil cucTeMe KOOPAMHAT TWOCT- pe=3r—3
pomm rpadgmrn dyvaxouil y=3r-3 n
y=6 (puec. 7). Puc. 7

&4 23
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Tourn rpaiHxa PYERIHE vi
y=3x-3 nemar menme opaMmoll p==6
opE x>3. 4 y=|x|

dagaua 6. Pemnres rpapuveckn
HepaBeHCTBO |x|2 2, 14
[~ B ofmoil cHCTEME® KOODAHHAT NO- ¥
erpouM rpagmeR  QyERumE y=|x| = e
u y=2 (puec. 8).

Anauennid =13 ARIMIOTCA pe-
MeEHHAME HCXOZHOTO HEP&&EH[!TBR.
TFpagmr hyaroaE y=|x| femar Bw-
me upaMol y=2 npr x=-2 B opm
x>2, noaromy |x|=2 npn z<-2
Hx>2 «A uk

3. T'pathuueckKoe pemIeHHe CHC- /

.
3]

TEM H HePpARSHOTRE
MK VDABHEHHA OepBol oTe-

MNeHy ¢ JEVME HEH3BECTHRIMHA n:;:-!-by-
= — ST0 MHOHECTBED BCEX TOYeH 71/2 PE

M (x; y), ROODEMAATE! ROTOPHIX X M Y 0

OpH ODOACTAHOBKE B HTO YPABHeHHEe

ofpaImadT ero B BEPHOS DABSHCTBO. —if;
T'pajgmrom ypasHenus nepsol /

CTOMNEHW ¢ AHYMA HEHIBECTHRIME HB-

JHETCH [MpAMAH. Puc. 3

Sama=ua 7. [Moctponte rpadm
ypaenenan 3x—y=4. m
_ Bripaaus W3 I0HHEOMO YDABHEHHR §
HePEs X, TUOAYIHM Py HRIHD

y=8dx—4.

I'papmr dyarmun y=3x—4 ab-
agered rpaEkom ypasgerRn 3x —y-4 0
(pue. 9). «

'] 2
damaua 8. Pemurs rpacgmuecks
CHOTEMY VPABHeHHH
—2x+y==1,
dx-2y=0,
- 1) B opnoft cHoreMe KOODAMHAT CTpPoHM TpaHKN VPABHEHHI
—2x4+y=—1u 3x-2y=0 (puc. 10).
2) C noMome PHOYHKA HAXOMHM KOODAMHATH TOYKHN Nepeteqe-
HHUA OHpAMBEX: ¥=2, y=3,
3) Npopeprofl yeranasnusaeMm, 9To ¥ =2, y =3 — Tounoe pemer
aHe parnod cucremst. Oreer. (2; 3). 4

Pue. 10
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x—2p=23,
2x-4y=>5
2x-4dy=6,
2x-4y=>5.
Jlestae uwacru ypasHenunii sroll cHoTeMBl paBERR OpH TOOLIX
IHAYEHHAN X H §f, 4 ODARNLIE WACTH HEe paBHEEl. ClejgoBaTenbEo, HeT
TAKMY JHAYEHNE ¥ B y, woropme ofpamaior ofa ypaBHemwA aToi

CHCTEMA B BepHLe paBpHCcTBA. DpadHxn ypasHeHRH CHOTEMB —
napannenbibie upaseie, <

3amaqsa 9. [loxasars, 9TO CHCTEMA YpabHeHWNA [

HE HEMEeT PeIeHHil.
> ¥Ymuomeay He 2 OepBoe YPABHEHHE CHOTEMEI

3anma=wa 10. IMoxasaTsh, 9TO CHCTEMA YDOBHERHR
[ -2x+ =4,
4y =2y=8

mmeer Geckomeuro meoro pemesni. Hailtrw ste pemenma.

Mocne ymoodienus nDepporo ypassenua =a (—2) moayzaerca
BTOpO# YyPALHEHHE CHOTEMEL, T. 8. 006a ypARASHEA BHRIDAMCAIOT OOHY
U TV e JARHCHMOOTL sMeniay X # . ClefosaTensHo, KOOPIHHATE
nsoboit ToukE DpAMOE = 2x 4+ y=-—4 ARIAIOTCA PeNICENAMB AAHHOH
cHcTeMbl (OpAMEe —2x 4 y=-4 B 4x-2y=38 cosmagmior).

Hi nepsoro ypaRHeHHA Haxogum y=Ix—4.
Pemennsd aTof cHCTeME MOMKHO BAIHCATL B BHIe (x; 2x-—4),
e ¥ — mobos aucao. N

Pemenusn HepABOHCTH, A TAKKE CHOTEM HEDABEHCTE ¢ ABVMSA
HEHIBECTHLRIMHE MOMHEO HOOpAKATH TOYKAME HE EOOPIHHATHOH
nnockocTH,. Hanpumep, pPelIeHHAME HepaseHcTeEa y=1-3x amnsa-
WTed Boe mapel smcen (x; ) — HKOOPAHBATE TOYEK NOAYIINOCEOE-
TH, ARMANTHX nume npamolt y=1-3x, u rowex camoll srof npa-
Mo (ra prevEre 11 3rE TOUKHE DOKASAHLL WITPUXOBKOH). Pemenns
HEPABPHCTEA < 2r—4 NOKAJANL IOTPHXOBKOI Ha pueyaxe 12 (ato
TOYKH OOIYIAOCKOCTH, JeAlRe HIMXe npamoil y=2x—4).

uh .
" o
e .' s
“;'I.l‘_:'. ——
L
1 q‘r o
sl
q a=====*
-4 S
Prg. 11 Pere:, 12
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3agaua 11. Haolpasurh #Ha wo-

OpARHATHON NAOCKOCTH MHOMGECTBO pe-
meswi CHCTEME! HEPABEHCTE

[3.1:+y‘.?1.
2x-y=>4.

[» IIpeofpasyeM AAHHYK CHCTEMY K

£o [y;l-ﬂx.
2L y=2x-4.

B oaHO# cHCcTEMEe EOODIHHAT I0-
EfMeM MTPHXOBHOR pPEITEHWS HKAN-
MO0 HEPABEHCTEA NOAyYeRHol cMeTe-
mul (puc. 13). Toukn xoopiuHaTrON
NAOCKOOTH, HA00PAMANNINE PeNeHns
HAK IepROro HEDABEHCTEA, TAK B HTO-
poro. (roif wACTH OXIOCKOCTH, Ige
MTPHIXOBKH NePEceKalnTces), HIANMNCT-
PHpPYOT pelienys HexXonHol cmore-
MEl.

YnpaxueaHua

67. ©yaxuua y(x) sagaua popmynoft yix)=—2x"+x-3. Haitra
y(0), y(-2), p(2).

68. Hafire amEaweEEe X, OpH KOTOpoM dyEkoua y=-6x+7
OpREAMAEST JHAYEHHEe, paBHoe — O 4.

69. Dyarnea yix) sanana rabammeit:

x - b =35 o 1 4

wix) -8 i 3 -8B 12

Haitr:
1) y(-3,5); y(1l); 2) omaguenna x, TPE KOTODPLX QYyHEEIHS
OPHHAMAET SHAYCHHE, panHoe 3; — 8.

70. Nocrponrrs Tpeyroabiuk ABC no koopgEaTaM erc BepIIHE
A(3; 4), B(0; —4), C(6; 2). Hafirn KOOpANEATE TOUSK MMepe-
ceqMelMs cTopod Tpeyroiasunia ABC ¢ ocuww aSemmuec,

71. C nomomew rpadmesxa gyuwnmn y=y(x), usobpasensoro Ha
pucyaxe 14:

1) maitra y(—3), y(-56) w(0), w(2), y(7), y(12)%

2) pallte anavesHns x, npe KOToOpHX yi{x)=-1, yix)=0;
3) mafire OpOMERYTHH IHAKONOCTOSHCTEAR HYRKIAN;

4) cpasauTs ¥(-5) 1 y(-2); p(=3) » y(7): y(0) n y(2).

72. Mo rpadexy dyaeops y==2x -2 (puc. 15) safiTn:

1) mpoMesyTER SHAKOHOCTOAHCTBA yEHEOUN §= 2x - 2;

26 Fma&n

Anretipd T—8 wnatcos (NOATOPEHWE]




73.

T4.

75.

Ta.

7T.

78.

g

2) sHaAUeHHHA X, OpPH KOTOPEX
AHAYEHEA HYEROHE y=2Z2x-2

Goanme 2; i o
3) amadennma x, TPH KOTOPRIX !
aEAvedns OQVERKUEM @ y=2x-2 qj'
MeHbIIE 2. Ll
Tocrpours rpadnk yHKLEA: =2 3 3

i o
1) p=38x; 2) y 31 1; 1
3) y=3.

. » pd
He ecrpos rpadgmea QysERIAM, -2 0 A 2 x

HafiTH HOODEHHATH TOUEHK Hepe-
CEUCHHA €MD 0 OCHMH HOODAH- =

HATZ

- 1 —_
1) y=-5x+8; 2) y=7x-3. B 4E

He crpoa rpajgmea (PyHRIAR

y=%x+4. onpesennTs, Kakas w3 Touer A({-6; 3), B(-3; 3),

C(3; 1) npuaagnexnt rpadhuky stoll (PYEEOHH.
IMoctponTs rpaduk VPABHEHHA:

1) 2x+y=38; 2) —%—ynl.

Pemure rpadEYeckn cHCTEMY YPABHEHH:

1) [2x+3y=—2. 2) [3x+y-0.
r—y=>0; 4x4 3y =>0.

BriAcHATE, CHOIBKO pemeHME #AMeeT CACTeMA YpaBResHil:
1) [8x-2y=1, 2) [2,:43;.-”—4. 3) {ﬁ.r-ﬂy—-—ﬂ,
—-bBr+dy=-13; 2x+y=4; —Jx 4y =-d.
27
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79. Nocrpouts rpadnk $yEROER yJ=4x—2, eCAW WIBECTHO, 9TO
OH DpOXOAMT yYepes roaxy: 1) M({—2: 4): 2) N(9; 1).

B0. Hocrponte rpadpex ¢gyaxnss y=—2x+b, ecar wasecTHO, 9TO
oH NpoxoaAT depes Toury: 1) A(3; 2k 2) B(-3; 3).

81. 1) Hocrporrs. rpajger GyEroEn y=-3x+3 m Do sromy

rpad Ky HAfiTH, NPH KAKHX 3HAMEHWAX X aHAYeHRA yHRIEN
mensime 6; Goasme —3.
2) Tlocrponts rpaduax dyexonn y=-2x—2 B oo sTOMYy rpa-
Ky HAHTH SHAYEHWS X, NPH KOTODHX JHAYEHHEA PYHEIHER
bonpme —4; messme 2,

82. PemurTe rpaduaecky cHETeMY VpARHeHHE:

1) [x-%y--l, 2) [2x+%y=- 5,
—2x+y=2; 4x-3y=-1.
C nmoMomeso FPAPHEA PEMETE HepapercTso (B3—B86).
83. 1) %x—l::ﬂ: 2) —%x+2{1.
84. 1) 3x-2<x; 2) 4x+3>x.
85.1) 2x-1>x+1; 2) Jxi2<xtl.
88

) —2x+1s-x+4; 2) -3xr+83=-2x+1.

87, BulgcHWTh, NPH KAKHX SHAYSHMAX ¥ sHaueHns yHEmME
y=!:|'. 1) panum 3; 2) Soawme 2; 3) mensme 1; 4) Mememe — 2;
9) fonsme — 1.

B8. Ha xoopiuEaATHOR OI0CKOCTH H300pAINTE MHOMECTRO peINeg-
HHE{l HepARPHCTHA!
1) 2x+y<0; 2) ~x+2y>0; 3) 3x-y<4.

89. HzobpaanTek HA ROOPIRHATHON OAOCKOCTH MHOMECTEO peilie-
HUH CHOTSMED HEpABEHCTRS

1) {Ex—yr.z. 2) [2x+y}3.
—xty<l; dx—2y=3.

§ 5. Ksagpatuble KOpHM

Apupimemuiecicus Keéadpamumwm KOpHEM BHa HHCNa @ (zamH-
CHBAETCA \d) HAGLBARTCA HEOTPHOATENLHOE YHEAO, KBAADAT KOTO-
pOre pABEH .

Hanpumep, V16=4, rag xax 40 u 4'=16.

Ouesnamo, 910 Va 20, (Va):=a, Vo*=ial.

3anaua 1. Pemurs ypasmenmwe |5 - x=3.

Tak wag 320, T0 Do oUpeeNEHHE: APHMETHUSCKOID KBANDAT-
Horo kopusg 5-x=3% orryaa x=-4. <

ﬂ+"|'r§-

ﬂiz—

Sanaqaa 2, CoxparuTh gpobn

28 Nmaaa |

Anrefipa T—8 wnaccos (noeTopeHWE)



o u+‘li'rE= a+Vs 5 a+V5 ] 4
a®-5 a*-(\BPF (a-VB)a+VB) a-\5

CrolicTea RopHa

Vab=Va-\b, ecan a>0, b>0; ﬁm@_ ecan 20, b>0;
Va >Vb, ecam a>b>0, Yo
3anaua 3. CpasHHTL V24 n 5.

[» 5-=\|"2_5: 24 <25, nosrTomy V24 <V25, 7. e. V24<5. «
Banaua 4. Hasneas wopens: V(83-110)%
= V(8-110)"=|8 -\10|; Tax xax 3=\9<V10, o 3-110<0,
noaToMy |3~'||"'E|--{3—\,."'1_D}-1."ﬁ—3. -
dagaua 5. Berumcants: 1) '||."25~;f: 2) V’E'v‘rﬂ_'f
: 4 _GEafi_g V& g 2 o1,
1) \/25. 5 V25 5 5 = 5 3 33,
2) V3.V2T=V3.27=1VB1-9. «

danaua 6. BumecTH MHOEATEIL HE-NoL SHAKS KODHN, Doga-
raf, uro Gyxkeamun o00JHAWEHE! — ODONOMHUTENLELIE  HHEXA:

1) Ven': 2) \/ 2% .

72c"
B 1) "r"ﬁ="|.n"4*2-{n'}’*n=2n"u'?2_m

% ab at b
DV B <

72c° 36-2c¢*.c Bt ¥ 2
dagaua 7. BuiHecTH MHOMHTENbL H3-TIOJ SHAKA KOPHA I BLIDE-

sennn V25a%hY, ecom a<0, b>0.

V2500 =\ 25a% - b=>5-lal-|b|-\Vb=56-(-a)-byb=—bab\b. 4

3anaua 8. MoxknounTts HpPPATHOHANBHOCTL H3 JHAMEHATENA
Cav B o YRV
et l) i D s
2 _ 2.5 _2Vs,
V& VE.v5 B
gy Y2-VB _ (Z-V3)02-V8) _ (V2-VB)! _ 2-216+8
V248 (V24VB)(2-V8) (V- (VB =4

5‘_ l“““ =2\6-5. «

KaagpamHae kopHA



Towdécmaeom HAILIBACTCS PARCHCTHO, CHPARSJAHECS ANR BCOEX
NOUYCTHMEY IHAYOHEH Bxojamux B Hero Gyvia.

Hanpamep, TomIecTBAMHE ABASWOTCA (OPMYIE COXPRINEHHONG
YMHOMEHRA, PODMYinl, BHPAMAIONIHS CROACTES KBAJPATHRIX KOpHei.

dagaua 9. IIna scex a>0, b>0 n a#b joxasaTe TOMAECTEO
ﬁ—\-’s _ a-2Vab4b
Va+ Vb ash
- [Ipasegesm AEBYI0 MACTH MCXOAHOTO DABSHCTBA K BHAY npasoli:
Va-\b _ (Va-Vb)(Va-\B) _ (Va-\b)® _ a-2Vab+b
Va+Vb  (Va+Vb)(Va—Vb)  (Vay-(Vo)® a-b -

Jlepan 4acTh HCXOTHODO PRBEHCTEA And Beex a=0, b=0 w a=b
pasEa upasod. TowgecTRo Nokazanc. 4

Cpeduee apugmemuneckos qucen a u b — aro anauenns nh-

PRAEHIA ‘—” Hanpamep, cpegeee apRMeTAHeckoe anees —5 u 13

-—E--I-I.S
2 4.

Cpedhes 2eoMeMPUNECHOf HEOTPANATEMLNRIN T0cel @ # b — aro
JHAYEHHE BEIDAMKEHHA Vab, Hanpumep, cpegues reoMerprqeckos
uyueen 3 » 12 pasmao V3-12=6.

PABHG

Sanaua 10, HokasaTs, wro cpejree apuMeTAYecKoe IRV He-
OTPHIATENLEEX YHCEN & W b HE MEHLIIE CPeOHero reoMeTpHTecKo-
0 FTHX YHCET, T. €. 9—;-13'\":] i
[+ PaceMOTpEM cnpanefansoe aas mobnx a 20 u b>0 sepasencrso

(Va-\B)*>0.
MpeoGpaayem ero: (Va)®—2Vab +(Vb)? >0, orkyae a+b>2\ab,
a+b B
#\ab, aro n rpefopanochk HoKAZATH, A

Ynpamuenns

90. Pemirrs ypanHerne:
1) V2x—-1=5; 2) Y4-0,5x=2.
91. Coxparers gpobn:

-3 gpd_7
1 L) 2y ——.
S S

92. CpasnaTs:

HVEE wo; 2 % V0,1,
93. ¥Vupocrnrs mupaxenue (\7+3)" (V6 +V3) (V3 -V6).
a0 Frama |

Anrefipa 7—0 xnaccoR (noeTopeHwe)




04. BruancaeTh:

\[13 ; il e, 4 /18169,
B BT ERL V% 'I.u'ﬁﬁ‘ 3 80000

2VB d. =
4 : 5) V8%; 8) V(=4)°.
= ) V8t )V
95, Hanneus HOpeHL:
1) Vax® 1122y -+ 95% 2) V(5-123)%; 3) -5

4) "hl'l[ﬂ-b}’. e a>b; 8) Via-b), econ a<h.
96, YVopocTRTE:
1) 7V28-\VB0-2163 +3145;

2) ﬂ\’/I-‘\/i+3'-,f 15""4\/_ 3) W"_E 3y2)%
4) (1=\8)* (1 +V8); B) r v ; 3

97. CpasHNTH: F-
1) 23 m 3V2: 2) 5V2 u 7; 3) 2v5 u 413; 4) 3\5 u 27,

3
" 5 —.—“"—-
'u'!i+‘|." ) 1+48  3-\5

98. BrifcHATL, IPH HAKHY SHATEHAAK d HMEET CMBICT BRIpAMNEHERE:

1) V3—2a: 2) \0.6a+5; 3) ‘,fﬁ-%u; 4) ‘\{'—%—En_

99, BunecTy MEOMHTENE H3-I0J JHAKA KOPHA:

1) V8a®, ecan a=0; 2) %Eg. eenn b<0;

3) V274", ecam a<0, b<0; 4) V0,32a%", ecan a<0, b=0;
5) V162", ecan a<0, b<0; 6) %u‘b‘t ecam a>0, b<0.

100. BuecTin MHOMHTETbL [I0f JHAK KODHA:

1) 22, ecan x>0; 2) V2, ecom x<0;
~a\8, ecom as<0; 4) -B\&ecnn a=0;
5) a*b\b, ecnu a<0, b>0; 6) a*bV-b, ecnn a<0, <0,
101. HexawiaTe HPPANAORATLIOCTE HI JHAMEHATENN erl:rﬁ_u:
038, g Ads, g WONE. g MALHND
e VT -yb Va-y11

102. ToxasaTh TOHLAEETRO!
1) (1+aVa)(aVa-1)=a’-1, rae a>0;

2) (\f \/7) N "’*’ .10 a>0, b>0.

EBRENDATHRE KODHN



103. Haftrin cpegaee apuiMeTHYeCKO® W CPEiHes DeoMeTpHYECKOS
THEET!

1)12u3; 2)0,6u54; 3) % w3l; 4) > w003
BLiAcHHTE, B HAKOM CIyYae CPegHee ApMpMeTHYECKOE ABYX
OONTHKATEARHBIX YHOMI PABHO HX CcpejHeMmy reoMeTpHYSCHOMY .

104, NorazaTs, 9T0 BECOTA NPAMOYIOABHOIO TREYHOJBHHKA, Opo-
BEEHHAA W3 BEPITHHE OpPAMOI0 yiad, He DoILIe TOJOBRMHE
rANOTERY k.

105. lorasars, uro jans moisx a>0 o b>0 pepHo HepaseHcTRO!
1 ab>2Vab-1;  2) $32-2.
106, VupoernTs:

1) V3-212; 2) w+2v’5:
8) \\7+2V6; 4) V11-2v10.

§ 6. KsanpartHbie ypasHeHus

Headpamuuixn ypasnenues HAZLIBASTCH YDABHEHNS BHIA
ax®+bxrde=0,
rae a, b u ¢ — pagasAne gucna, a# 0, x — HenaspecTHOR uHCno.
Kospdunuenr o BasuBacTed NMERPRERM WAM crapmam, b — BTO-
prinm wosdupEomenTom, ¢ — cBobOAHRIM UNeHOM.
Kpagparnoe ypomueswe ax®4br+e=0 HpILEBAeTeH HEOOI-
HLM, ecnE X0T#A O ofEe H3 KoadduoueaTon b HaH ¢ pABEH HYJIWO.

3anaua 1. PemmTs nenonHoe KBaApaTHOE YDABHEHHD:

1) -;‘-xf-u; 2) 227 +15=0; 3) 5x*-4-0; 4) -0,22" + 4x=0,
1) §x==n. =0, =0,
2) 2x*415=0, 2x*=—15, x*=—17,5 — a0 ypanuenwe HE HMeeT

JeficTRRTEALEMY KopHe,
i A 08 AT L S S

3) 6x'-4=0, Sx'ed, xlmy, 2, =) g =t Z=s B0,
4) —0,2x" +42=0, x(-0,2x+4)=0, oreyss x=0 wim —0,2x+
+4=0, T. e, 2, =0, x,=20. 4

DopMyna kopHeil KBaApaTHOrO ypanmesna ax’+bx+c=0

~b+\D
Lz 2a

|| x . e D=b*—dae.

3aBACHMOCTE YMCJAa KopHell KBAAPATHOrO ypaBHeHMA axl4
+hr+e=0 or guckpiMuRanTa D:

S ol
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0n=n D=0 D=0

Jpn pERTHTHEX OuB Kopens Her geHcTRRATEILHRIX
KODPAA opad
~b+\D
i V1 o e
E 20 2a

Aagaga 2, Pemnrs keagparioe ypasmenme 2x* +5x—3=0.
[ D=b—4pe=5%_4-2.(—3)=25+24=49>0,
_ -BEVEe _ -5%7T Al ot g se o AR

12 2.2 Rl 4 2" ¥a 4
3anaqua 3. Pemurs ypassesue %x’—Zx+E-D.
B D=2l et im0, x=— 2 =D g, xu0.
8 2a g1
9

3anaua 4. Pemurs ypapsesne —3x’ 4 5x - T=0.
- D=5*-4.(-3)-(-T)=26-84<0.
Oreer. ¥pasHenne #e EMeeT KopHed,

P 3anaua §. Hafitn pce apavenws o, OpH HOTODWX YpapHeHHE
ax*axr~-3=0: 1) umeer JBA PAMTFHHEX KOpHA] 2) HMeeT OANH
KOpeED; 3) He mmeer wopael,

"> 1) Vpapuenue agxr"+xr—-3=0 unmesr gEa PASAMVUHBLIX KOPHA,

xoria a=0 u D=1"-4.a.(-3)=1+12a>0, r. e. nps al'—'llff'

1

¥ B ;= -

Thike 0

2) Mantioe ypasHeHHe WMOET ONNH KODEHL B JIBYX CHYHASN:

perm a=0 B ypansende «BRpoOKgaeTcas B aupefinoe x—3=0 (ero

Oreer. Mpu a>-

wopeds x=28); ecam a0 m D=1+12a=0, . e. npn u=——11§.

Orser. Tipn a=0 u opu u=—%

3) ¥pasmenwe ne umeer geficTRnrensHLx Kopnefl, ecan a=0
n D=1+18a<0, 7. . 0pu u€—1—12.
Orper, Mpa g<— 'i!:i‘ < ™

Keagparaoe ypassenne x'+px+g=0 masmpaeTes npuseden-
HBIM KAAOPAMHBM YPAONELHLEN,
@opuyaoil RopHedl DPHESIEHHOTO KBANPATHOTO VPABHEHHHA

"‘1::‘%-"'- {%}n_q (1)

YHOOHO DONBIOBATLCH, KOTHA P — YWETHOE THENO,

85 33
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3apawa 6. Pemwrs keaapaTHoe vpasgesne ro—dx-12=0,
> Tar xkag p=-—4, %——2. 10 no gopumyne (1) waxogum x, -2+
¥4+ 12«31 d, oreyan 1, =0, x,=-2. 4

Tecpema Buera

Ecnd x, # X, — KOPEH OPHBEAEHROTO KBAXPATHOLO yPiBHEHWS
::3+px+q-t'l. TO X, +Xy=—R X, X,=0q.
B ofmen cayuae: eciH x| M r, — KOpPHH ypasgenns ax’+bx 4+

+e=0 (@a#0), To xl+xln—%. 3, 'In’=%'

damaua 7. CooTapHTh NPHBEIEHHOE KBANDATHO® YPABHEHHE,
ECAH HABECTHH €ro Kopum X, —=-38 u x =4,
[» Ilo reopeme Bmera p=—(x +x)=—(-3+4)=-1, g=x -2 =
- e I

Hexomoe ypannenne: x* —x-12=0. «

Teopema, ofipareas Teopeme Buera:. Econ peficreaTenbasie €uc-
f18 p, ¢, X; ¥ X, TAKOBH, WTO X, +X,=—P, X, X;=q¢, TO X, B X, —
KODHH ypasHenus x4 pxr+g=0.

dapaua 8. C noMmombsmo Teopemsl, ofparmoli Teopeme Bmerta,
pafith xopan ypasmemms x* 4+ Tx+12=0.
- Hopbwpaem apa wmena x, ¥ X, Takum obpasom, urobum x +
tx,=-T, & x,-x,=12. Iro yncna -3 u —4, Tax Kax (-3 +(-4))=

=-T, —3:(-4)=12, mosroxy X, =3, xa=._4_ -

Ecamu X, M X, — KOPHH YDABHEHHSH gx’+bx+e=0, To npu
BCEX X CHPABELIHEO DABCHCTEO

ax® +bhx+emalx-x,)(x—x,). (2)

3anaua 9. PannomyuTs HE MHOMHTEIH HBAADATHLIN Tpex-
qNeH:

1) x?=x-20; 2) —8x"-10x+8.
[> 1) CornacHo Teopesme, obparmoil reopeme Bmera, wwenn x, =
=—4 B x,=0 ARNAWOTCH HOPHAMH ypasHeHNHN ¥ -x-20=0. [lo
thopMyae 52} noaysaem x’—x—20=(x+4)(x-5).

2) Haiigem wopay ypapEeHma -3x° - 10x 4+ 8=0:

P A A
_104V10°-4.(-8)-8 _ 10£ViD6 _ 10114

i 2.(=3) -6 =iy
10+ 14 10~ 14 2
M g rm T

Ho gopmyne (2) moayuaem —3x* - 105+ B = -3[x+4}(x— %):
={x+4)(2-3x). d

3.‘ Fhada

Anrefipa 7—8 knaccos (noaTopexwe)




2 _x—20
3anaua 10. Coxparnrs apobfs ———.,
waliseasils . 8- 10x— 8%

- Mononsays peayaesTaTil pomenws sagauw 9, ameem x¥—x -
—20=(x4+4)(x-5), 8—10x—3x"=(r+4)(2-3x), nosromy

2 —x-80 (z+4)(z-5) -5 <

8-10x-3x% (x+4)(2-8x) 2-3x°

Ypamnenue ax’+bx® 4 cw0 (a=0) masmsaoT Sursadpamuis.

3amaua 11. Pemmrrs Gnxsanparaoe ypappesus 2x' - 17x* - 9=0.
[ Cpexaem saMeny HenzpecTHoro: x*=4. Torae x'=¢* m pamnoe
ypaBHeHHe sanMmerca B suge 2 —1Tr-9=0.

1T4V172-4.2:(—-9) '

2.2

Pemum nocrepmee ypasmensne; { ,=

- 1T7T+VaEl . 1T£19
4 4

Bagaun cpesnack K pemennio ypaspenuft x'=0 mn x’=—%.
¥pasaeane x° =9 HMeeT O8A KOpHS: x, !-:I:E; YPARASNHS z‘—---%
HE HMeeT TefCTEHTENLHLEX kRopHed. Orser. E ‘-i.'i. k=]
Sxi1 dx B
P TR U

v oTRYAS f =9, By —— % :

3anaga 12, PemnTes ypanHeRwe

[ HpeobpasyeM ZAHHOE YDABHEHHE:
Bx+ 1M aeirtl  giesl Fr+l-2x(x+1)-8(x=1)

E-1)(x+1) -1 =x+1 ° (x-1)(x+1) 7

ax+1—zz*—ax_a:+3_u —2x% _2x+4 0

A1 g T

Jpofis pasEa BYID, €COH THCAATENL PABEH HYIW, & JHAMeHA-
TeNE OTIWYEH OT HYIA!

—E2x* 2x+4=0, a x*~-1=0.

Peman ypapuenne —2x*-2x+4=0, HEAXOANM ero KoOpHEH:
:1--2. Ir—l.

Tak xax x*-1=0 nopm x=1, 70 x,=1 — nocroponsmnit
Kopens.

Orreer, x=-2. 4

0,

YnpamxHeHus

107. Pemnrs ypansenne:
1) 0,8x%=0; 2) 5x2+0,1=0; 8) x"=24; 4) -x2+9-=0;
5) %.t'+ﬁ=ﬂ; 6) —x'+ L =0; 7) %xi—ﬁx-ﬂ; 8) 8x+dxf=0;
9) x(x=3)=d(x4 1)4 327 Ta;

2 i
x"—-2  Bixt-x B¥-1,
1']'} 2 B 3 — a .

&6 35
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LO8.

109.

110,

111

112,

113.
114.

115,

116.

117,

118,

119.

36

11) 2*-Tx+12=0; 12) 2 +x-30=0;

13) x* 4+ 4x 4+ 9=0; 14) x4 3xr—-108=0;
15) 2%+ 2V3x 4+ 30 16) %:”—Ex+4=ﬂ:
17) 2x¥ 4 x—15=0; 18) 3x?_14x 4 8=0;

19) —dx* +11x+38=0 20) —2x* 4+ Bx—3=10.
Pemmms ypaoRenne:
1) x*-10=5-x(x+T) 2) 8x(x-2)4+T=0.
CocTasNTs DPHBEJAEHHOC KRANDATHOE YPABHeHWE, BCIH HaBe-
CTHB ') ROPHH:
1) x,=3, x,=-T; 2) x,=—4, x,=0.
Haitte cyMmy ¥ ODpoM3sefeHHe KoOpHeR ypapHeHus
3! -Tx-3=0.
Moresysacs TeopeMoii, obpaTHOl Teopeme Bmera, saiite xop-
HE YpABReHWA:
1) x'+5x+6=0; 2) x*-3x-4=0; 3) x*+3x-4=0.
PasiomuTs HA MHOMATEIN KBAIPATHEIR TpexsieR:
1) x*-12x+35: 2) x* 4892 +20;
3) 5x*+9x-2; 4) 4x*—x—3;
5) —2x'+52-2;: ) %x‘+ 2x-12.

2xf 4 x—1
Corpamurs apods —— .
i b LIRS EO |
Pemurs YypRAREHNE:
' -bx+ B —x*—2x+15 M_z—12
1) ———— =0; 2y ———— =0; 3) ——=0;
Pt T o ' -9
32" +82-3 el R T
2x+6 i E-:l 2+I_x-3' E}1+x—5_12'

Pemmnre ypanuenue:
1) x'-7Tx%412=0; 2) x'-10x*+9=0;

) ' +2:2-15=0; 4) xt4x?-6=0.

Pemutes cuoTeMy vpaBHEeHRR:

1) [2x-y=0, 2) [:—ﬂgnﬂ.
[ﬂx=—y5‘+4-ﬂ; xi4+ 27— 22:

3) [:i-}-y’—-lﬂ, 4) [x2+y2=-1:1.
xy =33 xy+6=0.

Cymma apyx uncen pasna 9 %. A Hx npongpogenue papao 12,

HaiiTe aTH a@caa.

Onro wa gpyx wAcen Ha 5 Bomerme Jpyroro, & BX YABOEHHOE
nponanejenne pagao 5,5, Haitvu ofa weena,

Onro yneno na T smensme gpyroro, o 20% or Bx oponaseje-
uH#a papEsl 12, Haftra aTte uncns.

Tnaea |
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120.

121.

123,

123,

124,
125.

128.

127.

128.

129.

130.

131,
132,

133,
134,

Paccroanue or ropoan o aepenan 368 km. Opmmn na senocH-
HegneTen npeoponen ero Ha 1 g Gmoerpee gpyroro. Hadrm
CRODOCTH BENOCHIEeIHCTOR, 2CJH CHKODOCTR OJHOMO H3E HHAX HA
6 mm/u fonbITe CHOPOCTH APYIroro.

Moropaas A0IKA TPOILIRIIE 0 TEYEHHE pery 010 Gaussaimen
npueTaEH 22 KM 1 ODocAe OBEVXYACOBOR CTORHKH BEpPHYIHCH
ofiparro. HafiTe cxopocTh NMoAKH B CTOAYMSE BOge, eCIH HA
BeEch OVTh Yo 8,4 9, & CKOpOCTH TEHeHHA pern 3 Em/41.
Oee Gpuragw, paboras smecte, bBainmonnmnn pabory za 12
gueit. Cronsxo guell nmorpefomanocs Om wamcaoit Gpurane aa
BREITIOJHEHEe ToH pafoTe, ecIH OJHOR H3I HEX HA 3TO Tpedy-
ercA Ba 10 amell Mensme, sem apyrodt?

Mput ogrospemessoll paGote aeyx Tpy0 Oaccelim HanomEseT-
ca aa 7T u 18 mun. 3a gaxkoe RpeM# mRanonusercs Saccelin
wamgod TpyGoillt B ormensHOCTHE, SCAH wepea opry TpYOY on
uanonEgerca 2o 6 u OelcTpee, uwem wepes apyrymo?

HycTh x =2 — xopess ypaspesna 2x° 4 px-2=0. Hafite p u
PAANOMATE NeEVI 9ACThH YPABHEHHS HA MHOMHTENH.

Ilyers x=-—5 — wopens ypapgeaus 3x°+ 10x 4 g=0. Haii-
TH ¢ H PA3NMKHTE JeRYID YACThE YPDABHEHHA HA MHOMHTEIH.
PfﬂaJIUMTb HA MHOMIHTR2AH MHOOYWJIEH:

1) a*-Ta-18; 2) a*-9a*+20.
PellliTh CHOTEMY VpaBHeHH:

1) [ 2 _2y-2=0, 2) [r’—zxy+y”=i.

2+ -5=0; xy=3;
3) xyl’i’. 4) ryilﬂf

x-vy=1; Vx4 Vy =20.

He swvucaas KopHell ypassenus 2 —3x—4=0, maiftru:

1 1 :
1) %t 2) x¥4xh 8) xb4 a2l
He smumcass wopHell ypasHenns 2x—8x—2=0, malirm:

S BT 3
D) 5+ 2) x4 xd; 3) x¥+xl
Pemuts ypasHeHHE:
1) xVr-1=0; 2 (x+3) V14 x=0.
PommTs 0THOCHTONRHD ¥ VPABHOHHE!
1) ax®+5x=0; 2) ax?-8x=0; 3) x*-a=0; 4) 2x*+a=0.
Halith Bce sEAYeHHA 4, NPH KOTOPWX ypammeHHe X° +4x+
+a=0: 1} nsmesr gsa pasanussx AeficTERTEIRAEY ROPHSA;
2) EMeeT OZHME HOpeHk; 3) He nMeeT AeHCTBUTEALALIN HOpHeR.
HaitT Bee JHAYEHAA @, NPH KOTOPHX ypasHeAue axr’—2x+
+89=0 uMeeT OHE KOPEHE.

HaiiTi Bee apaveHHsa m, NpH KOTOPLX ypasenme mx’ - 2x +
+1=0 useer: 1) oguH Kopedb; 2) IBa PATHYHLIX KODHHA.
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§ 7. Keapparwunaa dyHKuUs

Keadpamuunas Qyuryua — sto GyHrRous suge y=—axr’+bx+
+e, TAe @, B B ¢ — 3amAEARe 9HeaR, d20, ¥ — AeHCTBHTEILHOR
nepeMeRROe,

BHAMEHNA X, NPH KOTOPbIX (YHELHA DPHHEMACT JHAYCHHE,
PEBHOS HYI0, HASMAAOT HYLOMU OURKLLL,

Kpusymo, saismmyocs rpapHkoM PYEKIER ¥=ax", saskma-
0T napalionoi.

Ipadmr Qysknun y=x°+px+q — napabona, noayuemHEAR
casurom napabosst y=x* maons xkoopammaTHux oceit. Ha pucyn-
ke 16 msobpiskenn: napabomnst Buaa y=x* 4n, ua preyExe 17 —
napafonst suga y=(x—m)®, a ua pucyskre 18 oTpamens! sTANL 0O~
crpoenna napabomm y-(x+ 2) -3,

Banaua 1. IMocrponrs rpaduk GYHEIEE U= 3x—4,
I Brenus noxusdl keagpar 8 rpexunene ¥ - 3r—4:

Hgr-d=ao2. 3.0y (3)_(3) _4o(x-3)'.2%8

NOSTOMY pr-=[:::—1—;—]I—E%.
Fpagme dyuxnun #aobpaskes wa ppeyvaxe 19, Ormeris, aTo)
— BepmmuEA mapabomsl — Touaka A (1%: '—E%);
— 00k CHMMETDHH — NpAMAH, TPOXONNINAR 4epes TouRy A
napannenrsan ocn Oy

— HYAH PyHKINE: .tt—-—l, X -4
— y>0 opr x<-1 wx>4; p<0 opr -1<x<4;

— yl(0)=-4;
— HAHMEHLIOSs FHAYEHHE PYHEINH y (1%) =—5%. -
£ ) -
/*‘-r’ p-:!
|I I| !
\ | | /
I'l, 2_ /' 4 /
\ : NN oA s
1". ol 1/ X ' ' x
\ v, W= -3y
| y=xt-3
-3
Puec. 16 Pua. 17
38 noaa
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Pug. 18

Pug. 19

I'padurom esagparwasol dyaxomm y=ax?+bx+c asnmercs

napafona, MONYYeNHAS cpeuraMn napaGonm y=—ax®

BAOIS KOODIE-

HaTHEX ocei. Koopauearsl Bepimmesl napadonsl Moxuo aafite me-
TOAOM BEIJEASHEA NOJHOTO KBALDATH, 0 MOMRHO 0o QopMyIAM

b
;n“" B yg-y{xu}'

2a

Ecau a>0, vo serss napabonn HANpPARIEHH REEPX; SCHAH
a=10, To sersy NApAGONL HANDARNEHLE BHWD,

danana 2, INocrponrts rpadme byaknum y=—2x"+3x+5.
=+ 1) Hafinem xoopAHREATE BeDMHEL apabosn:

b 3 8
TR TTE D ¢
2
Vo=ulxg)=—2(3) +8-F+5-

9 9 ) 1
1 + I"‘ﬁ b+ 8 6 B
2) Hocrtpoum sepiurweay napabo-
IThI (%. 5%:] # Hepes HEee OpoBeIeM
NPAMYI0, DAPANTen:EaYI0 oon Oy, — ok
CHMMETDHM napabons.
3) Haiigen mynm Gyuxmas:

vk
I

o}

5

14

- 254+ 8x 4+ 5=0 —
et (L -1 O] «8 x
x. = BEVE—4-(-2)-5 817 l/ 4 \ﬂ

1.2 2-(-2) —d
-3+ 7 —a3=-7 1
.1:1--—:;—-—1. X, = = =z§.

Mocrpoum Touka (—1; 0), (2%:(] . o

87 a9

Kaaapatwinas diyHKLna



i) >
3 s
Pug, 21 Puc, 22

4) Boavmem gBe ToukER ocn Ox, CHMMETPHTHEIE OTHOCHTLILHD

TOYKH X, = %, HampuMep x=0 # x=1 -% . Brmmonam sHaueHHH

chy e g{ﬂ}=y(1 %) =5§. [Mocrpoam Touxn (0; 5), (1%: 5]*
3) Mposegen Yepes DOCTPOSHERE ToukHE napabony (pme. 20). «

EFeon a=0, T0 HOUMERDULIES IHAYEHUE KBATDATHYHAR GyHK-
ouA y=aflx- .1::|:},'|“:~|-;,r.[:I OPHARMAET OPH X =X,. JT0 HARMEHLITES
anaYenwe pasno y, (puc. 21).

Econ a<0, 1o nouboablies JHAYEHLS KBATPATHUYHEAR GYHKIHE
y=alx—x,)"+y, UPHHEEMAET NP X=X, OT0 HaMOONLmIeE 3HAYE-
ume pasgo y, (pue. 22).

Hanpuxep, HanMeRbiiee SHaYeHHe, DABHOE: — 2, KBAADATHUYHAR
hYHEITHA y=3[.t+5}ﬂ—2 npuEEMasT opn x=-—05. HamnGoasmes
AHAYEHHE, paBHOE -3, KBaApaATHYHaR GQYVHKITHA yn—E[:‘—-li}E—E
NPAHEMAET ORE X = 4.

3anawa 3. Yncono 12 opencTaBRThL B OOHEAE CYMMEL TAKHX ABYX
gucen, dTobk HX TpoHaBeNeHHe ORLTO HAWGOALLIINM.
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> Ilyerh X — OEHO H3 HCROMBX
upcen, Torga (12 -x) — apyroe aue- y =x2—Blr] +6
mo. Hx nporanegenne
P(x)=x(12-x)=-22+122=
=—(x*-12x436-36)=
=—({x-86)*-36)=—(x-6)"+38.
Mpouwaregenne Plx) OpuaEM-
MaeT Hapboabllee SHAYEHHE, pas-

wHoe 346, opun x=0.

Orper. 12=6+6. 4 -3-2 ﬂ
3anaua 4. Iocrpouts rpatime _2
dyuEnEn §=|x® —5x+ 4. Puc, 25

[ Crponm rpadme dymrous
y=x"-5x+4 (puc. 23).

Tax wax |a|=a opan a=0 u |al=-a opmw a<0, To Ty uncTs
rpadmxka GyHEIIHR y=-x=—5:n+ 4, rae oHA OPHHHMAET OTPHIATENE-
HEIE SHAMEHHUA (T. 8. HA HETepnane 1<y <4), HY¥HO OTPAIHTE CHM-
METPHYHO OTHOCHTEIERHO ocH Ox (pre. 24), <

Banaua 5. Hoctpowrs rpapux dysronEn y=x* -5|x|+ 6,
> Mo onpefeleHR MOIVIR HMEeM y-—x” ~Sx+6 opu x =0,
y=x"+5x+6 npr x<0.

1o paHAYAST, uTo Op# x =0 r'ga.u;pnn FAAAHHON QYEKIIHN cOR-
nagaeTr ¢ rpadmEioM :{;q.rm-:n,l.m y=x"—bx+8, a npp x<0 — ¢ rpa-
thuxom Gynxman y=x°45x+6 (puc. 25).

Hna nmocrpoedans rpaduka dyHrmHg y=x’—5|x|+ﬁ MUOMHO
GsL10 nocTponTs rpadut Qyskiun y=x"—5x+6 poa x =0, a aaven
OTPASHATL 810 CHMMETDHUMHO oTHoCHTEAbHe ool Oy. 4

YrpaxHeHwn

135. He smuonusas nocrpoesnns rpadmes Qyeagmmm j=—2x"+x-3,
ONpeIeNHTh, NPHHALJIEHAT JH eMy TOuKa:

1) A(=1: 0); 2) B(1; 4); 3) c(%: -3); 4) D(—%: -4).
136. Haifre avan dyHRmMN:

1) y=x"-4x+3; 2) y=x*+x-6;
3) y=3x"+5x-2; 1) y=—-3x¥ 4+ Tx-2.
137. HafiTy EOOPIHHATH TOYEK NepecedeHdf ¢ OCAMH KOOPAHHAT
napaboh;
1) y=22"+5x+3; 2) y=—3x2-x+10.

138. HailTH EoODIHEHATLH BepIIRHLE Dapadoiikr:
1) y={x=12456; 2) py=—(x+2)*-8; 8) y==(xr+3)4
4) y=x-T7; 5) y=2x"_dx4+1; 6) y=3x2+6x-T:
T y=—4x"+16x-2; B8) yw==-5x"-20x-13.
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139. HoorponTts rpadme GyHEIRR:
1) p=x+38; 2) y=(x+8)% 3) y=z"-6x+9;
4) y-=x”+x+:; 5) y=x+2x; 6) p=1"-2x;
T y=(x-3){x+1); B) y=(x—1){x+5);
0) y=x"+38x-4; 10) y=x"-3x—4.
140. HoctpoRTs rpadme GyERIEA:
1) y=x"+2x—4; 2) y=—x"+4x-5;
8) y=—x*-x+2; 4) y=x"+4x-b.
Haiitn: a) KoopomHuaATH BepmHEL napabonsl; 6) Eyam (yme-

UHH; B) HATEPRANN AHAKONOCTOSHCTRBE (PYHRIHH; ) HAH-
GoJislllee WAH HAMMeHLIIee aHAYeHUe (hyHEIHN.

141, Hafirn HanMeHbInes sHaYeHHe Kpagparnuncl dyaEriaR:

1) y=x"+8; 2) y=2x"-3;
3) y=(x+7)*-5; 4) y=(x+7F+4.
142. Hajrrn manboasmes sHAYEHHE KBAADATHYHOR Oy HEIHN:
1) y=—2"+1; 2) y=—3x%-1;
) p=—(x+17+2; 4) y=-2(x-3)*+86.

143. MocrpouTs rpadek GyEKIHA:
1) y=—x*+2x; 2) y=—x"—4x; 3) y=2x%-4x+1;
4) y=2xfidr4+1; 5) pe-2x"322-1; 6) y=—2x"442x-1.

144, Onpegenurth manmensmee (Hanboanmes) snavenmne GyEKITHE:
Dy=-5(+3+1:  2) y=1(x-2P-4;
3) ymxt-dx+9; 4) y=-x*46x-1.

145. Hafire seauenie ¥, npH KoTopom GYHEIRA DpAHEMAST HaH-
fonnmes (EapMennmes) sasgenne. Haftrmn oo snavenve

(hVHRITHH:
1) ymx—4x41; 2) y=x*+6x-8;
3) y=—a"+2x+3; 4) y=—x"—-2x+5;

B) y=—2x+4x+1; 6) y=2x"+6x—1.

yA 7 y U
Irl
a
2
] . -
0 x -2 0 =X -1l0 =x _iﬁ{/ x
a) a) @) 2)
Puc, 26
ﬂﬁ; Mmaaal
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146. HaiiTe suavesEna p M ¢ KBLApaTHYHON dyexmum y=x"+
+px +q, HCNOALIYAE e Tpadmk: 1) BHa pucyaxe 26, a; 2) ma
pucynxe 26, §; 3) ma pucyare 26, a; 4) va pmcynre 26, 2.

147, Ynecao 8 npefcTasiTs B BHAE CYMMBEl ABYX TARKEX YHCET, Npo-
MIBEHEHHE KOTODHIX HAWDONBIIEE.

148. HaftTH AnHHE CTOPOH NPAMOYTIOALHEHKA ¢ Haubonsmed mno-
mansLw, nepamMeTp kotoporo 28 com.

149. Yncao 6 nDpeAcTABATL B BHAE CYMML TAKHX SEYX YHCEI, CYVM-
ma KyboB KoTOphIX Hanbodbmias.

150. C nomomsio rpadmxon gymEoni y=x"-2 n y=-2x+1 pe-
MHTL HEPABEHCTEO X° -~ 2% - 2x 4+ 1.

151. C moMomew rpadmeos HafiTh 3HAYEHHE X, ODH KOTOPHIX
sunuenns Gyuxuaun y=2x"-1 mensme sHaveHmRt QYHEROHR

=bH-x.
152. #Impnnm rpatue GyERINHT
1) y=[=*-1} 2) y=|4- 2%
3) y=l{=z-1)(x+3); 4) y=|lx(x-2)f;
5) y=x-2.|x|-3; 6) y=x+|x|-2.

§ 8. KeappartHuie HepaBseHcTBa

Keadpamsisix HaskBAETCH Hepa-
BEHCTED, B JAfBOH HACTH KOTOPOTO vk
CTOMT HBAAPATHEIN Tpexw4ieH, a4 B
OpaBoil — HyNk.

dapa=a 1. PemuaTe HepaReHCTEO

xP-x-220. ; &

~ Haitgem TOYKR Nepecesenus napa- =1 il/ﬂ x

Gonst y=x1-x—2 ¢ ocbio Ox, AAR ue-
ro peliNM KEBAAPATHOSE ypaBHEHHE
r_x_2=0. Ero wopsu! x=-1,x,=2
Hazofipasum cxemarnyeck® rpapunr
dyaxnun y=x'-x-2, yuwrmsaa,
aro @=1>0, 7. e. seran uapaGonnt vk
HAOpABIEHK BRepX (puc. 27).
Hexopmomy sepaseHcrsy yaos- .
NETBOPAIOT TE SHAMEHHA X, OPH KOTO- \ /

PheIX TOYKHE mapabonhl memaT HA OCH
Ox pan BROOE 9TOH OCH. —_— e ——

Oraer, x<-1, 222, 4 = ﬂ*/% 2 %
Jama=sa 2, PemmTh HepaseHCTEO
—2x* Bx4+3>0. /'
= ¥wmuoman ofie wacTH HepADSHCOTEA

aa -1, sanmmeM ero B BHAe
2234 5x-3<0. Puc. 28

g8 43
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Hafigen wopun ypasmesus 2x°+5x—3=0;
-5+Vam  —5k7. 1
2_2- o 4 # E«
Haobpaanm cxemarnaeckn rpadme Gymunun y=2x% 4 5x - 8,
YUNTLIEAS, YTO BeTEH Tapafoiil HaOpaRfeHs aeepx (puc. 28).
HexogaoMY HEDABEHCTEY VIOBIETHORAIOT Te SHAMEHHSN ¥, HpHA
KOTOpEX ToukH napabonst Ha pueyake 28 aemar mame ocm Ox.

Oraer, ‘3{1{—;. -

Ta™ x =-3, x,=

Hagaga 3. Pemnre nepancHcTRO:

1) ' —6x+9=>0; 2) x*-6x+920;

3) x*-6x+9<D; 4) ¥*-6x+9<0.
- Tar kar ypasmenme x?—6x 4 0=0 umeer eanHeTBEHHME KOpeHD
x=3, To napabona y—=x—6x+9, wersum koropoit Hanpasnenm
BHEDX, HMeeT OfHY OBy TOuKY ¢ ockio abeuwmee x=3.

Orper. 1) x<3, x=3; 2) x — nwboe uncno; 3) mer pememmii;
4) x=3. «

3anaua 4. PemuTs HepaBeRCTHO!

1) %x*—2x+3}ﬂ: 2) -;-xi—zns-:u.

[ Tax Kax VpABHEHHE %x’—ﬂ.t+3-{l HE HMERT AeficTRHTENEHRIX

KOpHEEl, To napabona y=%x’—2x—1—3 He pMest ofmiux TOUYER ©
ocbiy OX (eg BeTEH HAUDABISHEL BEERX).

1) Pemennem HepaBeHeTBa %x‘*— 2x+ 320, a Taxke HepaseH-
CTEA %:’-2.:+3}0 aeaserca moboe anavenime ¥ (pue. 29).

2) Hepasenctrao ; 2" ~2x+8<0, a TaKKE HEPABEHCTRO %Iz—
~2x+3<0 e wMeer pemennit (pmc. 30), TAX KAKX Broe TOMKE HA-

pabOIEL = -% x*~2x 43 nemar meuue ocu Ox. L]

v A

=1
=¥
wY

Puc. 29 Prc. 30

4! Fnana |

.
Anrebpa T—89 knaccos (NOBETOREHWE)



Pue. 31 Pug. 32

Memaod Uxmepaarod NPHMeHAINT LI DeOIeHNA HeDABENCTE,
B IeB0H YACTH MMEMMX Apolb, YHCIHTENh W JHAMEHATENL KOTO-
poll ARAAWTCA NTPONIBESEHHAMH MHOMHTeTel BHAA X -4, 8 B Opa-
poif wacrn — myns (amamemarens gpobn smosker Gmrs pasen 1).

dagaga 5. PeninrTs MeTOAOM MHTEDEAJICE HEPABRSHCTRO
(x—8)(x+T)=0.

[+ Orrmerus ®8 uyncnosol npaMoll rousn 5 ¥ —7 HezeKpATeRHEL-
MM KPYIRKAMHE, DOTUepKHBANR, UT0 X=5 # x=-T He ABAAKNTCA pe-
HIeEHHAME HEpABRBHCTEA. QHPH,I[EJIHM dHAKRH BI:HI'IE‘HHE BhlIpA#EeHHHA
(x—b){x+T) ua xaxmcgoMm B3 waTeppanps: r=-7, —=T<x<h, x>5.

Opu x>5 ofia muoxurens npomanerenusa (x—5)(x+T) nomo-
HHTeAbHL, nosroMy (¥—5)(x+T7)>=0 ma wwrepeane x> 5.

YHHTHBAH CMEHY JHAHA NPONIBEIeHWA NPH Tepexome K cocen-
Hemy (AesoMy) HHTEDBANY, OTMETHM [ KAHAOIO WHTEPRATA GHA-
KN nponssefenus (x—5) (x4 7) (puec. 31).

FﬂmEHHHMH EE]]HHEEETBE HBEMAIOTCR BCE JIHAVEHHA X H3 HH-
Teppancs xr<-—T7 @ x>h. 4

Bagaua 6. PemnTh HepaReHCTRO
(317
82 2x—1

[ Pasnosum sHaMeHavens Apobiu Ha muommrems: 3xf42rxr-1=

=0

=3(x+ lj(x— %) Hexonuoe HEpABCHCTRED MOCTE YMHOMEHNS 00enx
€r0 YACTeH WA 3 zanuImeTcH B BHOe
(=—8°

(x+ 1]{:--%)

1
Orumerum HE gRcAoBofl ocu Toury — 1, 3 3, B HOTOPLIX 9HC:

=1

AWTENs WAM auiMexateds apobs ofpamasTes B HYNIL. JTH TOYRH
pRIGHEBANT SHCAOBYED otk HAa 4 warvepsana (pee. 32). Tar xax
QUCTATENs: Apobn (X ~3)* nogomuTeTes OpH BCEX X, KpoMme r=gd, 10

]
(x=3)
sHaveHHe ApofH ————————— MEeH#eT IHAK TPH Depexojle 4depea

(z+ 1}{:—%)
TouEH -1 B % (apak® ¥ METEPRANAX NOKASaHLL HA pHcyHEe 32),

Oraer, x<-1, :E‘ix-:ﬂ. x>3, -
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=i Meroa uATEpPBANOB, KOTOPLIA 9aCTO MCHOALIYIOT ANHE pe-
meana pepasencrs nuga f(x)=0 (f(x)<0) o f(x) =0 (f(x)=0),

e f{r}-%. a Plxr) v Q(x) — MHOrOMNeHK, HE HMeONHE

ofIIHE MEOMHTENSH, COCTOHT B CHASEYIOIIeM:

1. Pemawrces ypasaesss Plr)=0 »n @(x)=0.

2, OrmeqamTed HaliieHELe KOpHE (ECXH OHM WMERTCH) HA YHc-
noBaol OCH, YYWTBBAN, UTO B Toukax, rge @(x)=0, dyanr-
or#a f(x) #He onpegeseHa.

3. Onpepenserca suar f{x) Ea opanoM kpafiEem npoMesKyTie
H PACCTANNIOTCH BHARH QyHEDEH (IpH GHIGHEHHH BIOIL
unCcHoBol o¢H cnpaBd EAnesBs) Ha bcex obpascoBARIIMXCH
OPOMEEYTEAX, YIRTREBAA CAefyiomuil GaKT: ecid B pAIIO-
HMEANA HA MHEHOHHTEAN MEOrowneHa Px) (uaw Q(x)) conep-
WHMTEA MHOMHTENb BHAa X-a ®an (x-a)*!, keN, 7o
dveknus f(x) Merser oHAK TPH DEpPEXOfe Sepes TOUKY 4 a
EC/IH B DABIOMKENHHE CONEPMCHTCH MHOMHTENs nuna (r—a)s,
fEN, To flx) B MeRACT 3RAK NPH NepeXoie 9epes TOTKY d.

4. Yanrheipan SHAK WCXOAHOTD HePDABEHCTRA, SANHCHEBAETCHA
OTRET,

dagaun 7. PemurTh MET0A0M HHTEDBAIOB HEDABEHCTEO

x—Bx+2 <0
P2t v x

> Oyers f(x)= 25, e P(x)=x'-3x+2—(x~1)(x~2), Q(x)~

=x" 4+ 22"t x=x(x+1)". ®yuunus f(x) ve onpesenena npn x=0 n

x=—1; menaer gEaK npi nepexoge depes Touxn 0; 1) 2 m ge mMensn-

T AHAK NUpH nDepexoge uepes Touky — 1. Ormerem ma aneaosoll ocn

moupn —1; 0; 1; 2, sameuasn, uro T
flx)=0 nprn x>2. Oeraercs paccTa-

= (Y ¢ S S x
BnTh sHARK® [(x) Ha npoMemyriax,

BHIIENEHHELX HA pHcyHxe 33, Pue. 33
Orper. x<-1; ~1l<x=<0, l<x<2. 4 7

YnpamHeHus

Pemure nepasencrno (153—155):
153. 1) x*—-2x-B=<0: 2) 22 -B>0: 3 P4 bxr020;
4) *+6x+9>0; ) x¥4+B8x+0<0; 6) x®+3x+3<0.

154. 1) x*-12x4+86<0; 2) xE+z+-:—"{ﬂ: 8) —xt4 8x-4>0;
4) —x*-bx-T7<0; 5) 0,5x"+x—-4<0; 6) -2x*-5xr+3<0.
155. 1) x*>25; 2) x*<0; 3) 2x*< x;
1) 22522 B L+icx 6) -axrtcar+l,
156. MeronoM WHTEPBAJNOE PEIINTE HEPABEHCTBO:
1) (x+B)(x+2)>0; 2) (x+1)(x-4)<0;
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x=T x+ 6
s x+8 =0;4) x=10

¥
6) x(x+2)(x=3)>0; T) 1:7'{_‘;-0.; 8) Bf_-l-ax <0,

#0; 6) (z-1)x(x+3)<0;

157. BatficHHTh, NDPH KaKHX SHAYEHHAN X HMEST CMLICT Bhipaie-
HHE;
1) V522 +0x-2; 2) V-8 +x+4;
1 5
3y ————: 1) ————
‘u'—:i+2.'x—1 ‘y':i+ﬂ.1:+9

158, MerogoM HHTEDBANOE DEIIHThL HEDABEHCTBO:

— £ x-8
1) = -8=+8 .. 9) X +x-8 50,
a¥i2x-3 ) 2 rx+1
(z+2 : (x 430 (x4 1) o
$) {x—1)(x+5) 0; 4 r—d <0
a a
5) (x=4)"[x+2) <0; 6) {2+ TV (x=2) < 0.
{x-5)* x+3

159 Pemwrn mepasencrso:

(x=4)Yx+b (x-=2)Yx+5

—_— =0 e e e e L
x+2 (x=3)\Vx+3

B x+1(x-2)V(B-x)(x+2)=0.

1) =0

§ 9. Ceoitictea u rpadukn dyHKUMiA

Ofagemeo onpedesetius QyHKINE HASKWBAKNT MHOHECTBEO Boex
IHAYCHHNE, ROTOPHE MOMET NPHHAMATE 28 APTYMEHT,

Hanprmep: 1) ofaacteio onpefensuns KBAApaTHYHOE (yAn-
o Yy=2x48x-5 aangercs MEMKeCTRO BeeX gelicTBMTENEHLIY

aqucen; 2) obmacTs onopejefeHna GYHHIHH y-% — MHOMECT-

B0 BCeX NeflCTEHTEALELIX YHOET,
gpome x=2 (opu x=2 gpobn
f_—"‘g— He umeer cMuicaa); 3) dvEK-
upa y=7(x), sagasaan rpadmye-
ek (puc. 34), onpegenesa npu

-4 r<-2, —2<x<], 3xxr=6.

. .
x|
danauwa 1. Hafite ofnacrs 3 15 =
onpegeneHns (PYHEITHT
bx
=Yz Pyc. 34
=

CeofcTea w rpaduacn dryHcd



[ KopeHh EESADATHGRIR HMeeT OMLICI, KOPXE NOIKOPEHHOES HBhIDHE-

HEHAe HeOTPHIATENLHO, NOITOMY, Pelmfd HepaABeHOTRO 5‘2 20,
r—2

HaXOAEM obaacTh onpegencEns pyEKUER: x=2 § r<(. 4

DYRKOND HASKBAIT doipacmapiyel, ecan SolklmeMy auaYe-
HHIO 88 APRryMerTa cooreeTcThver Doakmies sHaverme gy HEIMK.

PYEKOWKD HASKBAKT yiMaawuiel, ecin HoablieMy SHANMESHHIO
€8 APIYMEHTHE COOTBETCTBYET MEHLINEe SHAYSHHES (YHKIINH.

Baganus 2. Moxasars, uro dynroEs y=xr': 1) yimpser Ha

npomescyTre x<0; 2) sospacraer Ha opomemcyTEe x> 0.
1) IIyers x, {xﬂﬂﬂ'. Hyscno nogasaTk, 910 y{xll-y[;:g‘j} 0:
yix)—ylx)=xi—xf=(x, —x,) (%, +2,)>0,
TeK Kak X, —x,<0 m x, +x,<0. Taxum ofipasom, y(x )=y (x,), aro
O3HAYMAST, 4TO QYHKHEA §=x' Ha npoMessyTre x=0 yOpsaer.

2) Ilyems O0<x <x,. Tar wak x -x,<0, a x +x,>0, ro
ylx)-ploy) =2 -2 =(x, -2 )(x, + x,) <0, 1. e. y(x)<p(x,), u,
saaunt, dysrumns y(x) soapacraer aa opomesncyTie x =0,

PyRrmAo y(xr) BAIRIBAIOT YemyoR, ecan y(—x)=y(x) pua mo-
fore x wa obaacTH onpeseseHns oTol (PYHKIRMT,

Hanpumep, qyarous y=2% n y=i — UeTHHIE, TAK Kak

1 P
= a Ana ambora x =0,
(=x) x
Pryaroui y(x) BasupamntT wevemuioll, senn y(—x)=—y(x) ann
mmboro ¥ na obaacTA onpefensHna aTol dyHRLHE,

(—x)"=2" gas awboro x ®

Hanpuamep, VAKIIHK y-.f” " y-r:sj — HEYATHEE, TAK KAK

{(~x)"=-x" gna moBoro x u - ]—= ans moboro x#0,
X

(-x)"
Qryrcams I'padimr Caofteran
y-:.rH y 1. (finpoTs onpegoicHns — MiEo-
WECTHRO Beex  JAeHeTBHTEIhILIX
STHORI.

2. MuokeoTeo  SHAMEHHA — MHEO-
MEEOTHO BEEX  HOGTRRIATES RHEX
guoems (i 2 0),

&, Yernan (ee rpafue cHMMer-
PHYMEH OTHOCHTENRHO OCH OpIH-

i) -x— Har).
4. p=0 npu =20, y=0npn x=0.
5. Vousaer npe x< 0, sospacra-
{EnaApATHHAR eT mpu x20;
1 paboin)
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ITpodonsce e

Doy Tpa Copoftornn
=2 v 1. DfinacTs ONpefeIeERa — MEHO-
MECTRD BOEX  ARAOTENTENLEELYL
THCET.
2. MuomsecTss SUAYCHHE — MHEO-
MEOTHO  DORX  ASHOTEHTENRHBIX
£ WHOG,
0 "X | 3. HewernaR (ee rpadis cmamer-
PHYEH OTHOCHTEILHOG HAUAAA
HO0 [ BT ).
4. y>0 npe x>0, y<0 nopm
x<0, y=0 gpn x=0.
. Bozpacraer mua peell ofmacra
(kyiameckaR mapaboaa)] | cOpexededHA,
ynl ¥i 1. Dppepenena npi x =0,

x 2. Muomecrso  aunucuuft — noe
AeficTHNTEALILE YHEAR, KPoMe
=0

y 3. Hewernasn (ee rpadux cumme-
I7] x TPWIEH OTHOUMTENLERO  WOMATIR
KOO [THEAT]).
4. p=>0 mpm =x=0, y<0 npa
x=0,
8. Younager ope ¥<0 H opm
(ranepdosa) x>0.
ﬂrl 1. Onpegenena mpu x = 0,

x* 2, Mpomeerso Juidgennd — poe

OONMEHTENRHLE SHETE.
3. Yernas (ee rpaditi cHMMaETPRH-
Qol CTHOCHTERRHO OOR OpIHENT).
- 4, p>0 opr x<0'n opw x>0,
t:'.| * 5. Boapaoraer npa x<0, ylismn-
er mwpe x>0,
y-u‘r".i_: 1. Onpeaesens npi x =0,
2. MuoxtecTno suauennmi — mce
¥ HOOTRHIATONLITLIG SHEE,
3. y>0 opr x>0, y=0 npn
x=10.
4. Bospacraser npu x>0,
[7] =X
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ITpodoamenue

PryHmmLa Cpadiss CaoficTen
H*f‘g_ 1. Onpopenenn U8 MEOHECTES
PCEX ApfCTERTEILITME WHORM,
¥ 2. MpoxtecTno onaveEnEll — nee

AUHOTERTRNBHEE THCRR,
4. Hemernar (ee TpapAR camMMe-
TRHYLH OTHOCHTETRHO HATAEA

[7] X ROODIREAT).
4. y=0 npn x>0, y<0 nopm
x<0, y=0 npm =0,
5. Hoapacraet #a scefl ofzacTn

OTTE e A

Fpadmx pyeroun y= - f{x) monyuaercs va rpaduka dynrnmns
p=_(x) sepraivrnm ompaicenuesm OTHOCHTENLHO OcH mbOIHCC
(rpadaxe pyEkmEd p=-(x) B y=Ff(x) cHMMeTpHaIALl OTHOCH-
TEARHO 0cH ABcmHee).

Hamprmep, Ha pucynxe 35 B ofHOH CHCTEME KOOPOHHAT NO-

crpoens rpagecn Syaxnni; y=x‘ H p-—x“; y-;‘ " y__.xﬂ;
1
yz—:'_' n y--%.

I'padme dyernen y=4&7(x) opa k>0 nonyusercs cowamuem
(pacmaxcenuen) rpadpra GpyHEnan y={(x) Bgons ocH OPAMHAT.

Happumep, Ha pueyuxe 36 a oguoil cmereme xoopauHar no-
crpoensl rpadurn dyHromit: y=x"' u y=2x% y=x'm y-%x’;
Yym-Vr my=—8Vz.

lr‘.l/ yA
= 2 ==
d == y=x'
= 174 b B = |7

1l \ 1 \

y——.‘l" y'=-=-—.t'

i) @) a)

Puc. 35

H_IL | Tnasa
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y=2x*

y=x

=3 |0 .18 < 7
a)
Ipadpnr dymmm = fx+a)

OOAYIEeTCH rpadinka HyHK-
mun §=f(x) cdauzom BEONE OCH
abcimco.

Hanpumep, ua pueynre 37
B OJHOH CHCTEME KOODJIMHAT no-
crpogEnl  rpadurn Qyak H
y=Vxr m y=Vr+2; y=Vr n
b= 1\!'-': —2.

I'pagme dynxnun y=[{x)+b
noayHasTea wHa rpadwea hyER-
e y=[(r) casurom BRoIL OCH
OpAMHAT.

Hanpumep, na pacyexe 38
o OMHOH CHOTeMEé KOOPARHAT Mo-
erpoenkl  rpadgurn  GyaxoHEii:
y=x m y=x'+2; y=x' m
y=x'-2.

Puc. 36

g8 5
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a) 6)

SJanaua 3. [Mocrponte rpaduk yvHE-
num ye2(x-2)"4 3.
> 1) Ha pucyuxe 39 crpomm rpadur @
dynicmn y =232,

2) Crpoum rpadur @ yHRIHT
y=2(x—2)" casurom rpadmuxa @ ua 2
EANHHIL BOopaBo (Bgonn ocm Ox).

3) Crpoum  rpaduk @ PYHEIHR
y=2(x—-2)"+3 ecasmrom rpaduxa
i 3 eauunne Beepx (Broas oce Oy). -4

Pue. 38

danaua 4. TocTponTs rpadue (hyae-

HH y=—% Vx+2-8.

[~ 1) Ha pacynre 40 crpoum rpading @
Y RKIHN y=—%‘u’x.

Pwg. 39

vk R
e . Py |
-2 0 L =1(2).

=14 [ |

S . WIS

@ ||
Pag, 40 Pro. 41
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[

2) Crponm rpadmk @ PYHKITHE y==—%“-'.t+2.

3) Crporm rpadick DYHBRIRE = - -% Vx+2-3. o

YnpaxHeHna
160. Hafitn ofinacTe onpefenrenws qryHRITNN:
2x-1 b—x
1) ip e s A=} 3) y=V3x+1;
& 2 —Bx+6 iy 25148352 ¥ "
=VT-3x; B) = —; ) y= =i
4) y=VT-3x )y 3 by =3

T y=Vx+V3-x; B) y=Va—T7-Vx.
161. Hasite obnacrs ounpegenesnns Gymxnun y=F(x), saganmoi
rpadmuecky #a pucynke 41,

162. Hatitin obnacrs onpeaenenms diyaxmun y=gy{x), samaspol
Tabnumei:

x =T -3 & 25

N R

2 17

pix) | -8 —1

163, JoxasaTs, 9TO HA MHOMECTBEe BCEX APHCTENTENBNLIX YHCoE!

PyHrRnRAa;
1) y=-3x+1 ybusaer; 2) y(x)=x" scapacraer.

164. B oanoil cucreMe KOOPAHHAT DOCTPONTE rpadmicm qrymmimii:
D y=\Vxuny=—Vx; 2) y=$ i yn—f.
165. B ognofl cHeTEME KOOPAMHAT NDOCTPONTE rpafmimn (ymrmi:

"y 8
1) y=2x m y=—2x; 2) y=Vx B y=—Vx;
8) y=—2" m y=—38x" 4) y=—-x"n y=—%x':
5) y=x*u y=(x-1)% B) y=x* m ye(x+1)%

S b ] B,

Ny=Vxmy=Vx-2; B8) y=Vx ny=Vx+3;
9 y=Vx B y=Yx+3; 10) y=Vx n y=\x-38;
1) p=a 5 y=x*-2; 12) y=x" m y=x"+2.

166. Hadtrn ofinacts onpegeleHBs (QYEKIIHH;

Y 5x-3 A [x*-5
1) y= x4 " 2) y= z+1°
167. Iocrpouts rpapue GyHEEDRN:
D y=—(x+3)'42 2) y= 3 (x-3)-2 3) y=2Vr 14 -3;

4) y==Vx-3+4; B) y=—(x-1"+2; 6) y=2(x+3)"-2;

Dy=3i % -t

§ 0 53
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168. Pemnrs rpadHiYeckl ypARHeHHE:
1) 2x41=15 2) 1-x=-2; 3) 242=3; 4 Vril=sat-1,

169. [ocrpowrs rpadmr Qynennn:
1 {x. ecanm x <0, 2 [ x, ecam x<0,
P x%, ecam x>0; ) v= Vx, ecan x>0.

§ 10. Nporpeccun u cnoxHbie NPOUEHTSI

Eeam Basaomy HATYPANLHOMY STHCAY N DOCTARIEHO B COOTBET-
eTsite JefiCTBHTENLHOE THCNO @ , TO POBODAT, WTO SAARHA YUCAOGAN
nocaedosameasHoCTb Byy gy By vnny By ven v

danaga 1. MocnegosarTensuocTs aagana dopMynolt f-ro wieHa

nin+1
a_ -t -';—2—-—-1 Hafiven mectol wien arolfl nocleoRATEIEHOCTH.

a,=6+ 2021 g, 21-27. «

daaaua 2. Haftre rtperuil wies DOCAESOBATEIRHOCTH, JAJAN-
uoil pexyppenmuoi: popmyrois a =—2a +3 n yenonuem a, -~ 7.
> ay==2a, +3=-2.(-T)+8=17; a;=—2a,+3=-31. 4

Apughmemuneckas npospeccus — 3TO YUCHOBAS TOCHEAOBA-
TEABRHOCTE @, &, ..., @, ..., KGKOHE 9IeH Koropoll, HAYHEAS
CO BTOPOTO, DABRH NDEALIAVINEMY, CHMEOHHOMY C OJHHAM H TeM e
uyrcnoM o (HAZKBAEMEM PAIHOCTHID ApRMeTHYeCKOl nporpeccin),
T. € 4, =a +d.

Neomempuneckar npozpecclil — 3TO YHCAOBAR NOCHEN0BA-
rensiocts Oy, By, ..., b, ..., nepawit wien xoropoit b, #0, & xax-
ouiit ee uun. HAMWHAR CO BTOPOro, paneH npmu,nymemr. YMEHO-
MEEHHOMY HE OIHO B TO ¥Me, OTAHYHOES OT HYAA YHCA0 § (EAskBae-
MOe AHAMEHATeNeM reomerpmueckodl mporpeccun), T.e. b . =b .q,
rae b, =0, g=0.

f;’f;f“ S dy=ay+{n—-1}d by=by g1
E-J:::;;i Naepanex | g L-;n, A S, = By :1_—:-11 s
s, - 2a14.l;~1}d b Sn’=bf—__f!'-q"1
54 fnama |
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Sagaga 3. Haiire sersepruit wien apepmernieckofl nporpec-

CHH, 8cIH a, = -8, d-—%.

[= Ilo opuyne obmero w9iIeHA ApHQMeTHYECEOH OPOTPeccHB
1
4,4, +8d=-8+8. (AE)--GE <
Banaua 4. Haitre pepsaTerf o mepemfl unenn aprmerHEe-

croll mporpeccun, echu a,=186, a  =26.

> ay= 2220 = 10420 L 91; dway-0,~21-16=5, o,~a,+7d,

A
OTEYAA a, =ds—7d= 16-7:-5=16-35=-19. 4

Samaya 5. Haitrn marmfit m oepesidl aoensl reoMerpraeckod
NPOrPeccHN ¢ HONOMHTENLEEIME wienamy, ecnn b =54, b, =486.
> b, =\b, b, =\54.-486=Y54.54-9 =54-83=162; g=b :b, =
=162:54=8; b, =b,-¢", orxyna b, =b, :q*=54:37=54:27=2. 4

Sanaua 6. Hafits cymmy OepBblX AeCATH YNeHOB apwimMeTH-
4eckoil mporpeccus, ecam a,=-—5, d==6.

3apgaua 7. Haltrit cyMMmy Depesix ceM® 4SNeHOR apuiiMeridse-
cxoft mporpeccum, ecan a, =4, 4. =42,

a,+a
> §p= 2207 -|+;z =28, 7=161. o

Banaua 8. Hallte cyMMy ODepBEX [MECTH SUIEHOB FeoMerpH4ie-
cxofl nporpecenw, ecan b, - - 16, .E:u_-—l

1 2
. Ll e (1)& 1
- - " h =l = — == = — 3
[ b, =b, - ¢", orxyna q° 5 =16 31 \2 Bg=3
A | 1 3
g -&ﬂq"hl-‘E‘E'[“lﬂ}=":‘i+ia= 1ﬁi_ﬂ--31l <
i T 1 F U R A 3
] 2 2

danaua 9. Beasnuny noMmecTnn 8 faEg a pyDaeii mol emeron-
gnie pth. Kagkymo cyMMmy oH moayadT uepes 3 roga?

[ Yepea rog #a Braage Gymer ao- _1%5 —d(l + —E'—) pybaedt. He-

pea 2 roga CYMMA BEAAAA VEETHYHTCH eIe HA P% y HD'YIRe OT cyYM-
MBl, KOTODA&R OKASANACk RAA CYETY Wepes roj, M CTAHET pPARHOR

a(1+355) +(a(1+385)) 5 =a(1+ 18 (1+ 36521 +185)"

g 10 S
Mporpaccwy M CNOXHKE NPOWBHTH




Yepea 3 rops Ha cuety Gymer "(HE‘EE 4"(“?&'):)'?&'

=a(1+ﬁ {1+%)=a{1+ %)ﬂ pyGnetdi, <

PopMyny o00mero wieHa reoMeTpHHMecKOoH DporpeccHn, 3amH-

CAHHYID B BHIE b=b1(l+%r. HASBIBAKOT OpMYyI0l CAONHBLY

RpOLeNITLOE.
Sanaqua 10. Bank masucaRn oo seaagam 4% rogoBRx or cym-

MEl BEAAAA. BLMECINTL, CHONBKO JAeHEr MONVUNT BEAATUHE depes
5 ner, ecAE o Nodosnn Ha cuer 10 000 pyGaeit.

[ Hymeryw cymmy fleder b gaiiger no GopMyie COOMuENE OPOLEH-
ros npu b, =10 000 p., p=4, n=>5:
b=10000(1+0,04 =10 000- 1,04°=12166,529, 1. =. 12166 p. 53 x. 4

YnpaxHeHus

170. MocaegosarensHocTh 3agana opmyaoit @ =n*+ 1. Haiire a,,
t.. BuifcHUTE, SBANIOTCA JAM 4MHCIE 122} 92 wnemamn n'ru%
OO O BATEI bHOCTH.

171. Yscaosaa NoCAef0BATELHOCTE GafaHA PeRypperTHON dopMy-

: 1 :
aofl x . =38x +2 u yeropuem =g 3n0UCcATE OepRMe TE-

TEIPE 9NEHA 3T0H MocHe oBATENLHOCTH.
172, HaflTe nepasie nate YieHOB:
1) apudmeruueckoi nporpeccis, v Koropoi a,=0,1, d=-0,2;
2) reomerpHMecKol nporpeccHs, ¥ KoTopod bl—ﬂ.l. g=-0,2.
173. [lara apudmernieckas nporpeccun a,, a,, d,, ... . Hafirm:
1) ag, ecan a, =-3, d=35;
2) a,,, eenm a, =4, d=-0,5.
174. lana reomerpuseckan uporpecena b, b, b, ... . Haiira:
1) by, ecorm b, =100, g=-0,1;
2) b, ecan b =-27, g=—1.
175. Hafimin pasaoors apripMerHseckoll nporpeccHn, ecinn:
1) a, =15, a,=-6; 2)a,=-8. a,=2.
176. HafiTn anaMeHATRNE TeoMeTpRYeckoil nporpeceus, ecim:
1) by=—gs by= g3 2) by=—50, b,=—0,08.
177. Passocrs apudmernueckoit nporpeccnn pasna — 2,5. Haittw a,,
eCAN d,,= 14,5,
178, BuaMenaTens reomerpryeckoll nporpeccnn panen 0,4, Hailrn by,
SOITH bﬁ-—EI,E.
179. Hafite apesaanarsil 1 nepebtl wwienst apudmerayeckoil opo-
rpeccHl, ecamn:
1) a,, =18, a,,=7; 2) a,,=—14, g ,=-8.
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180, Hafire narsil # nepruil waeHsl reoMeTpaMeckoll NpoOrpeccan
¢ DONOMATENEHEIMHE YWIEHAMHM, 8CHM:
1) b= oo by=z3  2)b,=86, b,=9.
181. Haitre cymMmy A NepBLIX ACHOB APHMETHISCKON TPOTPECCHM:
1) &, 9, 13, ..., ecnm n=14; 2) 2,-8, =8, ..., eeaH n=12.
182. HafiTu cyMMy N DepELIX GIeHOR IeoMeTpHYeckoll Tporpeocui:
1) —16, —4, -1, ..., ecaq n=5;
2) 1 it

T Tl il [Tumo i T
183. Hafitn a, 1 d apudmeruaeckoll nporpecci, ecam:
1) a, =20, S,=102; 2) a,=9, 5.=08.
184, Ha#ru bl renue'mu;ecmﬂ uparpe:nuu. Mmlu:
1 "
1) tI—E. SH__lﬁI* 2} qn—i. SB-:‘!:E»

185, Hafire wmeno a1 4i1eHOR reoMeTpHYeckoll nporpeceun, eciam:
1) b,=5, g=-2, § --215;

2) by=-6, g=2, 5 =378.

186. B apuhmeruieckoit nporpeccus g, =— 10, d=0,2. [lpn kaxux n
BRINOIHASTCA HepaBeHcTso a <27

187. Hafitn cyMMy OepBLIX MECTH 4aedos apudmeTmdeckoll mpo-
rpeccun, ecam a,=-10, a, =—-86.

188, Hafirn cyMMy SJeHOB apmpMeTHUIecKOl nporpecenm o mar-
HAALATON) TI8HA OO0 ABASIATh OATHRIH BHANYHTENLHO, BCIH
a,=2n43.

189, HaliTy cyMMy [OCpPEEIX OATH YISHOB TeoMeTpHUeckoll npo-

rpeccun, ecan b, =-4. (%)“_'.

190. Haitry mepssift 4ieR N aHaMeRaTenk reoMerpuuecioll mpo-
IPeCcoHN, SO CYMMA OEPBOIO ¥ YaTREPTOro MneHon paaHa 27,
A CYMMA BTOPOTO H TPeThbero dnemnos pasua 18

191, Tpy paonuuHEY YHCIEA X, I, 2 o0pASYIOT B YHEAIAHHOM DOPSAI-
fe PEOMETPHYMCCKYID Nporpeccuno, a uncan ' x, 2y, 3z ofpaay-
0T B VKOARHOM UDOPAAKe ApROMeTHUYacKY0 DpROrpeccu.
Haitrn sHaMesaTelh MeoMeTPHYECKOR mporpeccmm.

192, Tpn wHcaa, CyMMa KOTOpHX pasHa T8, ofpasyior BOSpacTaN-
Y10 MEOMEeTPHYeCKYI0 NPOrPetcHio. DTH e TPH YHOIA SRaA-
0TCH NEPORIM, TPETHEM W JeRMATHRIM LIeHAMH HEEOTOPOH
apudsmerHueckoll nporpeccan. Hadra Sonbines M3 STHX SHCET.

193. Kapenr goMmepueckoro Osmma monoskmn Ba 4 roga non BY%
rogossx 200 000 pyGred. Kaxvio cymmy o HOOYYMT OO0 He-
TEMEHHH YRASAHHOPD cpoxal

194, NooyaAnHa HEROTOPOPO MHEpODA VBEIHYHBAOTCA eMolHeBHO
ga 20% . Karoe HonuueeTno MEKpoGOR CTAHET B Hecasnyesmof
KOJNOHHH Yepes HefeNlo, ecaH WIHAYANLHO MX TaM Gmao 10%7

& 10 57

Mporpecomn M CROMHES NEPCUeHT



§ 11. Hauana craTucTUKK

Cmamucmuka saEuMaetes cbopos, TpescTaBIeEReM (HarLaL-
HMM OpPEeAcTABNEHWEM B BHRZe TAONWED, SHArpaMM, rpadimxos) =
AHANHIOM HIMPOPMAIHEN O KONWYMECTBEHHLIX XADAKTEpHCTHHAX co-
OurTHI, samenEll u conoRynHocTel ofwerToR.

OpnorAmebe o0BeXTE MOMHO CDABHHBATE [0 PASNHYHEIM -
pamerpas. Hanpumep: pocoriickHe MOHETE MOMHO CPABHMBATH [0
HOMHHANLY, BECY, IHAMETDY; KOHOIIGH OJHOD KIACCA MOMHO CpaR-
HHBATL 00 BOSPRCTY, Becy, poery m v, N, KamnuB ws gassassmx
OAPAMETPOR (KA&XKAA H3 BEHYHH) MOMET NDHHHMATE HEXOTOPRLe
THOAOBEIE SHATEHANA.

B crarncTire MCCAeIVIOT COBOEYOHOOTH YHCOOBMX SHAWweRnil
RORKpeTANX Benmumn. [Ipm sToM Bo0 COBORYNHOCTE AAHHBLIX Ha-
IRBANT feHepansHOl cosokynHocmsn, & Noiyvio slpapHyio As
He# HacTe — asfoprob.

Buifopka BaskBaeTes penpesesmamueanod (ot amrmn, representa-
tive — npejgcTasnTEnLHELIM), ecal EMEMIINeCH B Hell TANHEE HAXO-
AATCH OPEMEPHO B TeX ¥e HPpONOpHHIX, 970 H B MeHepanLuoit co-
BOEYOHOOTH,

CoBOKYNHOCTE JAHHRIX HHOTLA MOENO OXAPAKTEPHIOBATE O5-
HHEM 9HEAOM — Mepoil yeHmpaxsnol mendenyuu es aleMesTos,
K rakuM XapakTepHCTHEAM OTHOCATES MONA, MEIWAHA o opegHes,

Moda — sro nanfonee €9ACTO BCTPRYADIEscH B Bufopxe aHn-
uenne, Hanpamep, moza peibopem 5, 13, 7, 5, 14, 5, 7 pasama 5,
4 sabGopra 7, 5, 13, 7, 5, 14 aMeer ase momwm: 5 1 7.

Meduana: 1) anaueEne CepeiREROT0 YASHA NOCHENOBATENLHO-
CTH AAHHEX BEOOPEH, DACOOIOMEHHENX B DOPHAKE HOZPACTAHHS
(aan yOmpannA) HX seaqverni, eclin KOJIHYECTEO AIeMenTos Babop-
KH — HewetTHO®e uncno; 2) cpegmes apRMeTHRNECHKOS IHAYeHEHT
ABYE COCENHMX CepPeIMHHEIX YASHOR NOCHSA0BATENBHOCTH TAHHKIX
BRIfOpPKE, PACHONOMENHWY B OOPAJKEe BOZpAcTaEus (Mnom yOmoa-
HHHA) HX JHAYEHHH, eCAH KOJHUECTBO AJIEMEHTOB BEIDODEN — weT-
goe gsncno. Hanpamep: 1) menmana smboprm 1, 1, 3, 7. 9, 12, 15
pamma 7; 2) meamana smbopru 1, 1, 3, 7, 12, 15 panna 5.

Cpedues — 310 cpeguee spripMeTHURCKOS JHAUSRNEH Beex naH-
HMX BeGopkA. Hanpuwmep, cpegnnM swifopee 7, 12, 8, 11, 3, 13
T+12+8+ 1148413 -9

& ¥

Pasmax sapuayuu — 5710 MeDA HIMEHIHBOCTH, PABRAA PASHO-
CTH MeXIy HoADONbmHEM B HEHMeHBITHM IHAYEHHAMN JAHHLIX
B Bubopre. Hanpumep, pasmax snibopkm 36, 2, 57, 13, 24, 38,
105, 6T pasern 105-2=103.

Omuocumeasnas yacmoma cofsimus A 8 nasnoll cepmm ofi-
HOTHOHLIX AconuTanwit (ofosmauaercs W(A)) — sro orHomenue
uHenn memmTanai M, 8 woropux cofmrTHe A TpoOMSODLNO, K wHC

M

Jy BCEeX TPOBEIeHHLIX HenniTammi N, 1. e. W{A}EF =

ABAHETCA YHCIO

ﬁﬁ Fagaa |
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MMoa cmamucmuyeckol sepormuocmun PIA) NOHEMAKT YTHC-
00, OKON0 KOTOPOTe HoJdelaeTcds OTHOCHTENLHAS HacTorTs cobwkTHa
A npn Gonsmom uYHMCTe HCULITARRH.

Jagaua 1. Huabilkl HexROTOpOrD AoMa (ODPeICTARTHIONINE CO-
fiofi penpesenTaTHBHEY0 FHMBOPKY M8 reHepPATLHON COBORYIHOCTH —
skHRTenel HexoToporo pafiona) yuacreosanu Bo Beepocemiterofi me-
penven  gaceneunps, Obcoegopapunie mogM (UMYX KOIHYeCTBO
N =160) pacnpeielAIlCh 00 AeCATHE BOIPACTHLM INOLTPYIIIAM TAK:

&
=
8|8 |8 |8 (5[0 [8 |88
Boapacrias = o o o o 2 (=] g E
@ |@ |- -] 4 =)
gy oSl i o oS £ i 2
— —_ —_- - - - - -
2 |le s | = |w | |- = | T
Homap
DOATPYIIHE | 2 2 4 5 (] T 8 a 10
Konuwecrno
el 10|17 (20 |24 |80 ]|19|14]|10| 5|1
{userora M a
NOITPYTIe)

C moMomipio Tabamis;

1) yBeauThes B TOM, UT0 cyMma gacToT LM commanseTr ¢ ofin-
emom Bmbopen N; 2) mefitnm orrocmressayw wacrory W ommopei
poapacTa or 31 roga go 40 mer 8 npencrapaesHoil pMbopke; 3) mo-
CYPORTE NOIRTOH YACTOT OPejcTABNEHHRIX IAHHLIX.

[> 1) EM=10+17 +20+34+30+194+ 14+ 10+ 5+ 1=160=N;

2) W —*'-;;- %au.zzzzz%: 3) MONMTOR WACTOT AAHHEX TAG-

mAnE Asobpakes Ha poeyaxe 42, 4

Hucao }
awodeil

30

20

10 e

1 - -
0 1 2 3 47 GO T Honep
-"Iuﬁ.?pynnh:

Puc. 42
& 1 59
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PR 0Omunonenue om epednezo — pasHocTh MEMAY IHAYEHHAMH
SMeMeETA BROODKHE B cpegHero.

HeHTparLEyo TeHIEAOHK BROOPKH YACTO ONEHHBAICT ¢ TIOMOD-
MBI CYMMbE Keadpamos Beex omrXOMeHul Fnesmenmos aufopiu

ont cpednero.

Sagaua 2. [Ina cTpenmka cAelAdH mo 3 CcEPHH BRCTPEAOE HO

mAameRaM (B cepre 10 smerpemon). Peayaprars crpeanfinl npem-
CTARNEHL B TabDIHDe:

Homep Peayasrar 1-ro Peaynwrar 20
CEPHE erpenica (ouirR), mny erpenka (ouKn), ng
1 960 945
2 920 Q65
3 a70 240

CyMMapio Ea¥ami #s pax mabpan 2850 ouxkon. BrRACHATL,
KTO M8 3THX CTPeakoR Oones cTAGWISH B CROHX peaynbTATAX.
[ Cpeanee sHadeHNe DeIYALTATOB CTPeNLEOR KamIOre U3 NpETEH-
AEHTOR DOHO H TO Ha

e E:_“ - 950,

Haifigen cyMmMy KBAApATOR OTHAOHEHHA OT CPEAHETO I WAN-
JOTO W3 CTPeAKOB B BHeceM Hx B Tabnamy:

Knoapar
- Orxnopenue or A STMUONARRE OF 7
EpITH
ny-H fg—ri {nl-ﬂn [ﬂ!—ﬁ:lﬂ

1 10 -5 100 26

2 =30 15 D00 225

a 20 =10 400 100
Cymista (1] 0 1400 350

Tar wax 350< 1400, to ouesmpno, uro sTopoll crpenox Bojgee cra-
fMnen B cooRX peayiasraTax. <4 N

@l Mmaa |
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YnpasuaHuna

185. Haitrn mony swibopxw 25, 40, 25, 40, 31, 40.

196. Hafirn mesguany BuBOpHM, NPEIBAPATENRHD VOOPALOTHD o8
1) 18, 21,6, 4, 11; 2y 1, 12, B,'3, 10, 2.

197. Haiitw cpegpee seauense seifopxn 1, 3, 6, 1, 5, 4, 8, 3.

198, Haiirn pasmax szbopra 0.8, 0,2, 1.3, 0.8, 1.1, 1.5,

199. 1) Halirw 0THOCHTONLHYI HACTOTY CoORITHE A — HOHBIAEHUS

OpJiA B Cepui MCOBTAHWA, cocToamed wa 00 mondpacwsamni
MOHETH, B HOTOROR open nosswncs 2564 pasa.
2) HafiT OTHOCHTEALEYIY HacToTy coflTHAa A — BLMOAfeHRS
Tpex OYHOB B cepEH mcnwnrtaHnll, cocroamedt ma 1000 Gpo-
caHAil HrpansnoTe HyOMES, B HOTOPOR TDH OYKEA NOABRHIHCE
164 paaa.

200, Haoftrn mogy, Mefuauy, cpegHes ® paamax swboprw, sgaye-
HHA 3NeMEHTOE KOTOpPOH HNPeIcTABMENL B SacToTHOR Tadianne:

Buauanne X 3 4 b Li] T 8 g | 10

Hacrora M 1 3|4 718 b | 2 1

& 12. Muoxecrsa

1. MuomecTro n ero sjdementn. [logmuomecTsa

[MomaTHe MHOMECTEd B MATEMATHEES OTHOCHTCA K Heonpeae-
ngeMbM (DogofiHo, HATpHMeD, HOHATHAM Yrega B rouxn). Baecro
ONpedeIeENa TPABOMATCH TPUMEDL! DASMHYHBIX MHOHECTB:

1) mMuoMmecTEO METenei ropogs; 2) MHOMECTRO TOMER NAOCKO-
oTH; 3) MEOKECTRO HATVDANRHEIX 9HCeN H T. 4.

[Mpegmersl AN MOHATHR, W3 KOTOPLIX COCTOHT MHOMELTBO,
HASKBAIT ero sneMedramu. Haopamep, 98on0 5 — DNeMEHT MHO-
HEOTHA HATYVPROBHKRIX SHOeM.

DneMeRTH MHOMECTBA wacTo ofoaHAMANT CTPOTHEMH (Maahr-
Mi) OVYKBAMH, 8 CAMH MHOMKECTEA — NPONHCHLIMH (3ArIABHLBIMI)
OyHBAMH JETHRCKOTO anaBrTa.

Tor daxr, 9v0 aNeMeHT ¥ ARNALTCH DACMEHTOM MHOMECTRA A
IANHCHIBAIT TAK: LEA (IUTHSTCA «X NPUAASTENHT As HIH cBIe-
MEAT ¥ OPHEAIIEHAT MuoMecToy A»). 3anuch x§4A oamaqaer, wTo
ANEMEHT X HE MPHEALISMHT MHOMECTBY A.

L)
Hanpumep: 12e N, 2 EN, roe N — MHOMECTRO HATYPATEHEIX
3
HHCe.

Cumraercs, 4T0 MHOMECTRO JAJAHD, ECIH NEPEMHCAEHL BCoe
ero JAeMeHTH WIHN HASRAHO XapAKTEPHCTHYerKOe CBOHCTHEO, TID KO-
TOPOMY MOMHO CYIHTL, TPHHALIEHEWAT HAM HE NPWHANNSKWAT JAH-
Huil aNeMeHT PACCMATPHEAEMOMY MHOMECTHY.

§ 12 61




[MepeancideMbie IMEMEHTH MHMKECTEAR IPHHATO ZANHCHIBATH
B hurypanx cuwobrax. Hanmpawmep, {1; 2; 3; 4; 5} — mmomecrno,
COUTORIEGS B3 TNEPBLIX NATH HATYPANRHLIX 9SHeed. DT0 e MHOMRE-
oreo (oboapavum ero M) MoxHOo sanucaTs, cOpMyTEpOEAR €P0 XA~
PAETEPHCTHYECKOR CBOHCTEO, HANPHEMED, CHeNyIOUiEM obpasom:

M=|x:xeN, 1< <5} (1

B aroit sanuey aadEKCHPOBOHO, YTO MEoMecTRo M cocToHT Ha
ajeMeHToR ¥, ODAGAAIIHX NepeYHCASHHKMH OocHe [BOSTOYHSA
oBROHCTBAMH (IBOETOYHE ZAMEHACT CAOBA «TAKHX, 9To ). danwcs (1)
guraeTeR Tak: «Muomecrno M cocTonT WMa aneMenTOR X, TAENX,
9T HANILI B3 HEX SBISeTCA HATYDAALHEM YHOAOM H VAOBNESTRO-
paer HepaBeHcTRY 1S x< be.

Jagaua 1. [MepeusciauTe sNeMPHTE MEOKECTEA A, 238JaHAOMD
XApPAKTEPHCTHISC KM cBoficTBoM, ecri A= {x:xeN, 2x*— Tx 4+ 3=0}.

[ BnemeRTH MEOMeCTBA A — 3T0 HATVPANLHEE KOPHN VPABRHOHNS
2x* - Tx+3=0. Cpean wxopEei ypasHeHUR X =g x,=3 TomLKO
x.eN.

* " Orser. {3). «

Eean 6w 8 sagawe 1 ypasueswe e HMeX0 HA ONHOPO HATY-
PAILHOTO KOPHE, TO B OTBETE caefonano Oh YKASATLE TAK HASLIDA-
eMOe NYcmoe MHONCECMaD (He cONEpMRALES HEl OAHOTO ameMenTal.
IMycroe muoxecTro obolHAvASTOR ZHAKOM @,

Muo®ecTBR, COCTOANINE HWa OAHHX H TEX JKe HJIEMEHTOR, HA-
swBaloT pasibiau, Eeaw saomectsa A u B panmsi, To samHoBa-
wr A=B. Hanpumep, ecnu A={2; 0; 3}, B={3; 2; 0}, To ouesng-
HO, UYTO A=H,

Ecam kamanlit saeMeET MOoecTsa B apasercd M adeMeHTOM
MHoKecTEA A, To MEMEecTE0 B BAILBAOT nodMuoxecmaom (qac-
ThiD) MHOECTEA A B aanHckmanT Bc A pan A= B, Takas sanuch
IHTAETCH KAK «(MHOMecTRO) B cofep#ures 8 (MuomecTne) As aam
«A cogepant Bs, Hanpumep, nogMmaoxecTsime muomerTea (a; b; ¢}
ABRROTCA caenywimme 8 maomecrs: {a}, (b}, {c}, la, b}, {a. c).
b, e}, {a, b, ¢}, .

Odennino, aro noboe MHOMKECTREO SBASETCS CHOHM NOJAMHOMGE-
CTBOM, & DYCTOR MEOMKECTEO CUNTAINT DOAMHEONECTROM Moloro apy-
roro MEOHOCTRA.

2. Paamocts muoxecTe. Jlonoanenne G0 MHOMECTEA

Iyors mMewoTes asa muaomectsa A 1 B, Hx snementnl na pu-
cynre 43 yenorao #@sobpaskenil UACTAMMH OMOCKOCTH, HAXONAIIH-
MHCH BHYTPH DAMEHYTHX AWHANR M HASLIBAEMBIME Kpysamu Diae-
pa. Muosecrso C, aneMeHTAME KOTODODO HABASKOTCH BCE DJIOMEHTH
MHEMHECTRA A, He NPHAALIeHANIHE MEONECTEY B, HaiWBAIT Dad-
roembio Muomects A 1 B # sanwcmsanTt O =A\8 (5a pacyake muo-
mecTo O aarRpameno).

Mnaas |
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C=A\B

Pue, 43 Puc. 44 Fue. 45

Ipumepst.

1) Borinw A={a, b, ¢}, B={a, b}. 10 A\B=[¢}.

2) Ecom A={a, b, e}, B=|c, d}, To A\B={a, b},

3) Ecnm A=(a, b}, B={c}, To A\B=(a, b}.

4) Ecam A={a, b}, B={a, b, c}, o A\B=2a.

Ecim B=A, 1o pasmocts A\B unousawT donoinenuem MHO-
smecres B no Mpoxcectna A (B2 puoyexRe 44 fononnenne saxpainenc).

3. Uncnorne MHOMECTEA

MIkonsrWii KVpe MATEMATHEN HAYHMHAGTCH ¢ HAVUEHNH MHO-
HECTEA MAMYPOALHBY YUceN, T. e. umcen cuera 1, 2, 3, 4, 5, ... .
HMomonuas MEOMECTRD HATYDANBHMX umcen N HyjJleM H oTpMia-
TENLNEIMA YHCTAMBE, ODOIYVUASM MHONSCMED YPAWX yucen 2’. T. B
uwena 0, £1, £3, 3, ... .

Jlonoanan MHEOKEOTBO OeTWX 4YHcel ofhMKHOBEHHLIME Zpobsa-
MH, TOAYIREM MNONCCTIE0 PAYUOHARBNLY wucer §), T. . THCEN

BHAR J‘:]l, THE m — OeIoE YHEAD, A — HATYypanbaoe uncno. Ouesig-

HO, 90 TPpH STOM nmboe nenoe YHETO ABRIAeTCH PAHOHATBHKIM,
m

TAK KAK MomeT GLITE OPEACTABNCHO B BHIE T Hﬁ-ﬂﬂ‘m. qaTo

moboe PATHOHANBHOS YHCIO0 MOMET OhTh ODPeACTARARHD B Buae Gec-
KOHEeWHON nepRoaRuecKoil gecarTwunol Apobu,

JonoauAn MEOHECTIO PATACEANRELIX YHCAN HPPALHOHATLHE"
MH uncaaMmu (fRCEOHEUHLIMH HeOEPHOAMYECHAME JAeCHTHYHLIME
ppobaMu), noayvugem smuyomwecmeo peex deficmoumenshnix yucen R.

OnHcAEALA BHIIE OPOLECe PACIIMDEHNA NOHATHA YHCIA © Mo-
Mok Epyroe dilanepa maobpamen BHa pucyaxe 45.

Henoanays cMMBONTHKY TEOPHN MHOMKECTS, MOMKHO, HATPHMED,
CKAZATE, 9TO MEOMeCTED C=2"N pCcTh JONOAHEHHE MHOMEOTES HA-
TYPANLELHIE YHCEN J0 MHOMECTBA HeAWX 9SHCeN, T. 8. HEIHETCH
mEMKecTaoM ancen 0, -1, -2, -8, ... .

4, MMepeceseane n obbeINNeHERE MHO-

EeCcTR

MumgecTeo C, cOCTDAIEE HI DBOSX HJ0-
MBHTOR, IPHERIIMEAIINE KAK MAMKecTRY A, .B
TAK W MEOMecTsY B (1 Tonsko #3 aTHX Bire- >
ME‘ETD.H}. HAGLBAKT NepECEYCHUEMN MHOEECTR c “AHB
A n B. Bror arr anTHCERAIOT COETYINITAM
ofipasom: C=A0N 8 (sa provake 46 aaxpame- Pwe. 48
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"o nepeceucHRe MuokecTs A B). Buak D

HASLIREETCHA 3HAKOM [ePRCETeNN. Fel
Haopawmep, (1; 2; 3jn{l; 3; 4)={(1; 3}; B
nepecenennenm Jgyueit CA n BD #a pucyuike 47
ARaATTeH oTpesor BC. A
MuomecTsa, NEPLCEYEHEE KOTOPHEIX Puc. 47

£0ThH [YCTOR MHOMECTHO, HAGWBAIT Hene
peceranuiumuca. Hampawep, MHOMeCTBa
la, b} B (¢)] — HenepecerawIMUecHs MHOjE-
CTIA.

OrMeTHM, 4TO SHAK PEHrypROH cRobKR
UpE GANHCH CHCTEM VPABHEHHII W Hepa-
BEHOTH OGHANMACT 3IAAAYY HAXOMCHMH me-
pecedEHnA MEOJREOTS Demenuil BRoasuinx
B CHCTEMY VDABHeHUR MM HepaBeHCTS.

ex-_2-=0,
x=0.
- Haxomus MHEOMECTBO KOpHe# ypamHenmma x' +x-2=0: {1; -2},
A 3ATEM HAXOZNM NEPECedeHAe ITOT0 MEOMKOCTRE ¢ MIOIKECTBOM pe-
menHiy gepasencTea x = 0:
{1; =2} 1 [0; +o0)={1}.

Haeno 1, @ TONsEO OHO, SBIRETCH KAK KOpPHEM VPABHEHWSN,

TAK ® PEllcHHEM HepANCHCTEA PACCMATPHBHeMO cHeTemul, -

MuosecTso €, cocToaniee M3 BoEX TEX B TOOBKO TeX AIEMEHTOR,
ROTOpRe OpHEALIeRAT XoTA O ogEoMy B3 MuockecTs A n B, naant-
BAWT ofsedunennen muokecTe A nm B, Bror daxr sanmucnizaor

CABIVIOUNIAM ObpasION:

Sagana 2, Pemars cncremy (

C=AURB
(Ea pucynre 48 ¢ noMoniso KpyroR Sitneps H2oGDASKEHL] MHOMECT-
88 A ® B § saxpamedso okeIHBeHERe HTHX MHOSeCTR), 3HAK U Ha-
GEIBRETCA SJHAKOM OFheXNHeHIA,
Hanpumep, {1; 2} U{1; 3; 4)={1; 2; 3: 4}; ofseanneamem ay-
gelt CA u BD na pucynxe 47 sashmercs npamas AD; pemenne
HepapeHeTea xT—5x+ 6> 0 Mowmo samEcaTs TAR: (—oo; 2)0 (8 + Ao).

dagaua 3. Pemnwrs ypaRHedHe
(x+1)(x"-4) =0, (1)

[ Mpomssenens MHODOYNEHOR DARHG HYIW, KO8 X0TA Ol OAWH
H3 HEX papeH Hynw. Pemaem ypasHeawa x4+ 1=0 (ero xopesnh
xy=m—1)H x'-4=0 (ero KopHu x,=-2, x,=2). Maomecrso xop-
uell moxogmoro ypaspesda {—1; —2; 2] ssamerca ofsegnmenuem
MHOMECTH KopHell ypasnennli ¥+ 1=0 n 2 —d=0, o

FPemas ypasgenue (1), Mi HCEanM SHAYEHMR ¥, ROTOphE
YOOBRISTBOPAIOT XO0TA Oul oJHOMY H3 ypasHenwit x+1=0 =

5_‘ Fnasa l
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2'-4=0. B sroM cayuae COBOPHT, WTO peliedne ypassenna (1)
CROJAWTCR K UIIPEHI COBOEYIHOUTH VDABHEHWH, M OMIOYT:
z+1=0,
x*-4=0, (2

SBamMcunane. B mroasanx yuebHEKAX COBOKYOHOCTR VDAaR-
Henwil gnmHeREADT HX nepeurcaennesm. CosoryoHooTs (2) MomHO
sanucars tak: x+1=0; ¥*-4=0.

3anaua 4. Pemurs mepasencreo (x-5)(x+3)>0.

[ TIpomaeeAeERe JEYX MHOMHTENSHd ODONOMHTEALHO, ECAH OHH 07-
HOrO 3HAKS, DOSTOMY PelicHHe HCXOZHOTO HEPAEEHTTEA CHOANTCA K
peElleHNE COBOKYIROCTH CHCTEM HePDABEHCTD.

[r—ﬁ}ﬂ.
x+3=0,
{x—ﬁc:l]-.
x+8<0.
Pemas cpeTeMil HePpARBHCTH, BXOOAIIIHEe B COBOKYIITHOCTE, OO
x>0,
x=—3.

Orper. (—o0; —3)U(5; +o0). «f 1

Bonpocwm x § 12

1. Kakamu coocofaMi SARAKTCHE MEOMECTEA?

2. Yro Taxoe OYCTOR MHBOMECTROT

3. Kakme MaOMECTREE HA3KIBAIOT PARHLIMET

4, Kakoe MHOMEOTEO HASLIBAKYT DOAMHOMECTROM JAHHONO MHO-
WecTEA T

5. YTo HASWBAKT pASHOCTBLIO MEOMecTs A u B?

6. Yro EasmBaAl0T JononHeHEHeM MEMRecTBa X go Mmilomtectsa Y7

7. Yro spiaercd QONOTHEHHEM MHOMECTEL OETLMX SHCET KU MHO-
FECTHA DPAIKOBANBHEIX YHOoen?

8. Yro nsaEeTCH JOUOMHEHHeM MHOHECTES DANLHNOHANLHEIX STHCEI
A0 MHOKECTHL AEACTRHTEABHBE aMcen?

9. Yro saaswsaoT oepecedeHueM MHomtecTs A B BY?

10. Yo geagercs NepecodcnieM MHEOMECTES OEALIX YMCEN ¢ MHO-
mecTroM JellcTEHTEARERX Ticen?

11. Kaxne MHOEEcTES HAJLIBAIOT HedepeceXamupMucat

12, Yro masmBair obbeinHendeM MaostecTs A u A7

13. Yro spnaerca o BOIHHCHHEM MHMKECOTES HATYPAALHLIY GHCEN
¢ MHOMECTROM PATHMOHANLHEYX 4RCeR?

14. B waxom chayuse obseguboesne mpoects A ® B pasno nepe-
CEMEHHKE 3THX HKDHGEG"IB?

15. Korga paamoots AYB smnmerca gonorHeHBeM MHO#HecTsa B g0
MuoMecTRa A?

AVHAEM COBOKVOHOCTL X peimenud: l

{2 E-E
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YnpamneHnn

2“1!

202,

203.

204.

205.

206.

210.

211.
212,
213.

214,

215.

218.

Bepua Jam sanucs 3eM, 2¢M, %EM. -2¢M, ecam
M={1; 2; 3; 4; B)?

Myers A — MEOKECTEO BOEX HATYDANBHBIX JemwTenedt wmcaa 12,
Bepuo am, wro: 1e4; 8¢4; —2ed; TeA?

Sanmueats e HOAMHOMIECTEA MHOMKOCTEL

1) B={6; 7); 2) C={1; 2; 3).

Haitta Bee sieMeRThH MEOMIECTDAL

1) A=|x:x€eN, 2x <5k 2) M={a:acZ, —1%‘:.”:3};

3) C={x:x?—6x+9=0); 4) X={x:2°+3x-4=0}.

Ha mnockocts orMededs Touxs A m B, Oxapaxrepusosarts
MHOmecTs0 Touerx M Ha naoCcKROCTH, TEAKHX, WTO:

1) {M:AM=2); 2) {M:AM = MB},

Haftre pononnesse MaomecTss A go MEoxectsa B, ecum:

1) A={-5; —4; —3), B={-0; =4; -3; -2};

2) A={-1; 0}, B={-2; =1; 0; 1; 2).

. Hafirru A\B n B\ A, ecan:

1) A={4; 5; 8), B={-5; —4; -8; -2}
2) A={1; 2; 3}, B={-1; 0; 1}
8)A={-1; 0; 1; 2; 8}, B={1; 2; 8);
4) A={5; 6; T}, B=|-5,5; —6; 6).

. 3EA8, aTo N — MHOEECTBO HATYDAALHLIN, £ — MIOMECTED

oemax, € — MHEHOReCTBO panMoHannHmEX, R — MEOMecTBD
FelCTREHTeNEHEIX Yncen, uaiiTa:

Q\Z: 2 R\Q 3 QWN: 4 R2Z

. Hatirm AN B, AUB, ecan:

1) A={a; b; ¢}, B={a; b); 2) A={a; b; ¢}, B={c; d};

3) A={a; b}, B=2; 1) A=la); B={c; d; e}.

Hadirm ANB u AU B ans MHOMESTS, YEAIAHNEE B YIPAsKHe-

ann 207,

Haiimn pepeceuenne u obpenweenne orpeaxon [1; 7] = [5; 8].

Hafimn nepeceqenwe w ofeegmnrenne orpeskos [0; 3] u [56; 7).

Bannears nepecegerue W olhegUHeRnMe MHEOMECTBA HopHed
neaas x° 4+ 9x—10=0 ¢ maomecrson RopHell ypunHeHHA

r=3x+2=0.

3anucars pemeade HepaseHcTsa X' -Tx+ 620, Henonsays

CHMBOANKY TEOPHN MHOMECTE.

SanmucaTh MEOMecTHO A BATYPATBHBEX jenatenel umeaan 18 n

muEOEecTE0 B parypansamx gennrened uncaa 45, Haiimu AN B.

Yem nmo oTHOWeHuo K uwcnam 18 n 45 saamercs waubons-

Mee B3 YHCEN, DPHHALTEMANTHE MBEMEecTBY AnB7

[Iyere C — MHOMBCTBO WHCEN, KPATHHMX spcay 18 (owesng-

a0, ono Geckomewno), a [ — MHOMECTEO UHoEN, KPATHEIX

fmaea |
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gucay 45, OxapaKTepH3OBRATH JAeMERTH Mpomescrna OO0 0.
Kak HAILIBASTCH HAMMEHLIIEE W3 9Hce)l, ABNAKIESCE ane
MenToM MuodceeTEa CNDT
217. Hailran AN B, ecan
A=irix|<bh, *eZ) u B={x:|x-1|<T, xe N}
218, Hadirn AU B, eomm
A={x:x*-8x+9<0} n B={x:|x|=1, xcZ}.
219. Haftra AUBUC n ANBNC, ecam:
1) Am{=2; —1: 0; 13 2;:'3}, B={-1; 0; 1; 2; 3; 4; b,
C={0; 1; 2; 3; 4; —1; -2; -3};
2 A={x:x<1), B={¥:-1<x<1, x£Z}, C={x:-2<x<0).
220, yors D, — muomecTso scex wpagparos, D, — mAomecTso
BCEX MpAMOyToALENKOB, D, — MHOMECTHO m: pombos, D, —
MHOMECTBO BoEX mpmmmrpmnn Hafita unomecrm'
1) D,nD; 2) D UD; 3) D,ND; 4) D,ND; 5) D,UD,
6) D,UD,UD,UD; T) D,NDyNDyND,.
221. {}qmpnm pemedne VPABHEHHA, HONONLEAIVA CHMBONURY Teo-
PHE MHOMECTH
1) (¥*-16)(25-xY=0; 2) (x*-1)(x%+ x4+ 3)=0.
222, dpopuuTs pemieHNe HEDABSHCTHA, HCNONLIYA CHMBOIHKY Teo:
PHH MHOMCECTHE:
1) (x+3)(2x-1)>0 2) (Bx+2)(x—-4)=0.
223, PemuThs COBORYNHOCTL YpaBHemmii:
1) [1’+4x+4=ﬂ. 2) [tx—alnz.
2" _x-1=0; - Te+10=0.

224. PempTs cOBORYIHOCTE HEDABEHOTE!

1) [ +*-49<0, 2) [2x-52x+1,
9-x2>0; x*-0x+14<0,

§ 13. Norwnka

1. Brcrasmnaaue

Jhoboe yreepaiesie, 0 KOTOPOM HMBeT CMBICA TOBODHTB, YTO
OHO demuenno (BepEo) HAH JodHo (BeBePHO), HAIMBAETCA GWCN-
FNEAHUEM,

HanpuMep, BLCKATLIBAHAAMN SENSIOTCA CIEYIOMEE Vraeps-
genus: 1) uneao — 10 spafgeTcs DeARM YHCAOM (0T0 VIHEDHIEHHE
werEuno); 2) Bonra snagaer 8 Kacoufickoe Mope (RoTHHHOe yTREpR-
memne); 8) 2> 8 (nomuoe yrEepmIeHHE).

Ha mxampaoro BLMCKAIHBAEAA U MOSHO [DOAVIHTL HOBOE
BRICHASWBAHWE, OTPHIIAH 8r0, T. 8. YTREEPHMIAR, YTO BRCEATRIBAHHE
U He¢ HMeeT MecTs (He BmnogEserca). Taxkoe BeRcERAILBARWEe Dyger
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mafio moTHEHG, ARb0 gomEo. Ero HaseBamT ompugdarues BLcKa-
ALIBAHNE P H oDOIHAYAIT U (YHTASTCH «HE Ds WAN «U & Yeproiis).

Hanpumep, A8 BMCKAIMBAHHA U 49fcHo 7 — 4eTHOSs, BE-
CHABLIBAHKNE U MOMHO cQOPMYINDOBATE CASLYIOMIEM ODPRIOM: eunc-
a0 T — HeupTHOEs HIH sYHCA0 7 HE ARIAETCH TeTHHEIM#, JAMETHM,
qTO Jjech DRICKAGRBAHWAG U JMKHO, A BRICKASLIBAHHE U MCTHHHO.
H B ApyrEx cIydasx, ecadm OAHO M3 BEICKASWBAAMN © wim U me-
THHHO, TO JAPYTOe JOHHO,

B rabanne sanMcalb TPHEMEDH BROKHSLEEHNHE H HX OTPHILA-
HHH ¢ HCNOALIOBAHHEM MATEMATHUYSCKON CHMBONHKR,

Buickaasipanne ¢ Brickasninaiine i
4+3=7 (moTiEHD) d+3=7 (rozemo)
23 [ moxgso) 2<3 { meTHnnG)
=10eZ {HoTIHIAG) -10¢Z (momuo)
Zog) (moTHEED) Z5Q {noncmo)
ZnN=N (AorHHEAG) EZNN=N {Aotnn)

2. Mpennomenns ¢ NePeMEEHEIMN

MaTeMaTnks 4YACTO HOOOALSYET YTEE[MEARHAH, 3ABHCAIIEE O
Toil HaR BEEOE nepesmermoil. Hanpmwmep: 1) x>0; 2) rpayroas-
mag ABC — npamoyronspsii. Ogenmano, 4To AnA OfHUX SHAYES-
HEH r (B TmepBROM NPHMEpPEe) W OAHHX TPEVIOIBHMKOB (BO BTODOM
npaMepe) chopMYAHPOBAHELE YTREDHISHHA HOTHHEL, 8 AA8 Apy-
THE JIOHCHBL,

Yreepsaeaus nogofHoro pons HASLIAAWGT NPCAIOMEHLAME ©
nepeMennoid B ofoaHauaw? plx) (B cayuse AARNCHMOCTH OT JOBVX
nepeEMeEHHELME OpegiomenuEs obwwHo ofosmavawt plx; ). da=
KamIoro OPejiloiednd NTPAREATO YRASEBATL, HA HAKOM MHOMECT
st X oo 3anano. Ecan MHOMEeCTBO OMesHjHo, To ero ofkmHo He
yianueawr, Hanpumep, opepnoscesnue plx): 3x" 4 5x-2<0 anna-
BTCH YDABHEHHEM, HDPH‘I’I RoToparo EPEII[ITDJ'IEI‘B‘ETEH NCHATE HSA8

MHDReCTES NeHCTERTENLELY UHces (810 KOPHAME SBISITER x - J:i'
x,=-2), Ecan Gum tpebomances, manpumep, Hallte TolibKo meao-
YHCAEANEE ROPHE STOr0 ypasHeHaws, To sajaua Ouna Om cdopmy-
AHPOBAKA cnemyviompm obpasom: 3x%46x-2=0, xcZ (pemennem
TAKOTO VPABHEHHA HEARETCA X=-2).

Maosectno X, na KOTOpPOM 3aJ8H0 npeanomermne plx), mon-
HO paslRThE HA IBA NOOMHOMECTES: OAHO COARDMHUT Te ITeMeHTE X,
AnE ROTOPHX Opejioxenne plr) HOTHHAD (erD HASLIBANOT MMONCE-
CMEOM LemUuRHOCmL), IpYyToeE — ANA ROTOPHX plx) nokno. Heaw

Eﬂ- frmampa |
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| nepRoe W3 NOAMHOKEeCTE 000IHATHTH A, To BTOpoe GyAeT MHONGe-

croM A. OFeBHARO, WTO0 KAMA0L WD MHOMECTE A B A ARIfeTCA jgO-
NOMAHEHHEM APYroro go mHOmecrma X,
Hanpumep, MHOMECTBOM HCTHHHOCTH A HepaseHcrsa x'—1<0

anngercs EETEpBAN (- 1; 1), a meomecrrom A apameTcH JONoaHe-
HHUE ITOMD HHTEPRLIA A0 MHDMECTIA BCEX ,ueﬂ'mmm.nux qHeemR:
(—oo; —1JU[1; +o0).

Oea npegnomenns plx) 5 g(x), sagapase B OIHOM W TOM Me
MHOMHECTEE, HMEDINe PABHLIE MHOMECTES MOCTHHHOCTH, HASKIBAWT
paanocunbisinu. Hanpasmep, npegaomenns x°<4 u |x|<2, asaa-
WINHecs HeDARPHCTBAMH, PABHOCHILHLL, TAK HAK ¥ HHEX OQUHHAKO-
Bhie MHEOMECTEA HCTHHHOCTH — oTpesor [—2; 2.

Mpepnoscenwe pix) (onpejge-
neHHoe HAa MEOMecTEe X ) HAdmMBA- AuA=X
OT OMpUycHiEed Opeinioxeans ANA =g
plx) (ompemenemnoro Ha TOM MHe
wmHEoxecTee X), ecnd ono ofpama-
eTCA B HCTHHHOE (J0MCHO#) BRICKA:
AWBARHE JAAA TeéX H TOILKG Tex
sHaveHnit x, Aua KoTopmx p(x)
A0MHO (HeTHAHO).

Ouesnaro, wro ecaw A — Pac. 49
MHOMECTHOD 'nc*ran:ﬂm I PeILIOHEE

nusA plx), To A fiyaeT MHMEECTEOM HOTHHEHOCTH NPeLIoscenns p{x]
Ha prcynre 49 ¢ nomMomein ®pyros Jitmeps DOKA38HO COOTHOLIE

HHE Memny mHomecTBamp X, A u A,

3. Cameoss ofmHEOCTH H CYIECTROBANMA

Ecnn B MATEMATHEE XOTAT CKAIATL, MT0 HEKOTOPOE IPeIoMKe:
ane plx) sepuao naa Beex x€X, rTo sanmcwpaoT Tak: (Vx)plx),

Snarx obuinocmu ¥ — nepesepuyTas nepeas Oyxea aRriwil-
cxoro cnopa All (Bce) saMeEmeT CO0BA « A0 Joboros, 408 BoSXe,
s KBHC A e,

Ecnm xoT1AT cHA3IATE, 9TO Opepnoenne p(x) HerHnmo xora O
AAf OfHOr0 3HAYeHHA rEX, 1o samMcwBaT (dx)plx).

Snar cywecmeosanus 1 — IEPHANLHO OTPAMECHHAR NORDBAR
Gykea aHramfckoro ciaosa Exists (cymecrsyer) 3ameHseT clOBa
sCVINECTRYAT# , «HAMAeTCAS , «+XoTA OLL OTHHs.

Kampoe s seickassipanmi (Yx)plx) v (3x)plx) momer Gbith
aubo MOTHHHBIM, JHG0 NOHHBIM,

Hanpumep: 1) echn npegnoxenmem p(x) ABNAETCHE HepaBeHCT-
g0 |x|=0, To seruEEEM GyayT B BecEaaniBaEue (Yx)pl(x), n Bm-
cxanmaaane (Ir)p(x): 2) econ npegnomenues plxr) snagerca He-
pasencTEo ¥ 1, To (3x)p(x) — HOTHHHOE BECHASBIBAHWE (HANDH-
Mep, npH r=2 npepnosmenne plx) merunno: 2% 2 1); ssckasuBaERe
me (VYx)plx) nomuo (geopumep, npe x=0,5 npemno:menne p(x)
NOHCHO).
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Ormernm, 970 I8 ONPOBEDIREHNN BHCKASMBARRA Buga (Vx)p(x)
AOCTATOYHO NPHBECTH KONMPRPUMED, T. &, NPHMED HeBLNGTHENHS
BEICKAIEIBAEAA p(x) xors Ol gasn ogsoro xe X,

4. llprman u ofparuas Teopems

Maorse TeopeMbl B MATEMATHEE (ODMYIHDYIOTCA OO0 COeiyin-
meii cxeme: «llna nwGoro spemenra r€X ma npepnomenns p(x)
cABgyer npejiodKesEne g(x)» AIH KOpOTRD:

(VxeX)p(x)=q(x), (1)
rie GHAK CASA0BAHMA = SAMEHAET CHOBA «0THYIA CASAVETs, &TOP-
DA%, 4BCAH..., TO...».

Hacro aaoack (1) samesanT Gogee KOPOTEODI:

plx)=g(x). (2)

Hpegnomenwe p(x) B yreepcgenus (1) EagmsaeTes yoroauem
MeopeMel, & TNPSRACHKEENE §(X) — JaNANLeHUEN MEoDeMbi,

PaceMoTpHM HECKOMLRO OPEMEDOR.

1) B reopeme Mmaropa ycaosme p(x) moino chopsmynmpo-
BATE TAK: ¢X — OPAMOVTOILELIA TPeVPONBHNEK s} Salawuenne ¢ (x):
«B TpeyroinHENKEe X CYMMA KEBAJPATOR MEHBIIHX CTODOH DARHA KBa-
apary Gonsmedi cropoEss. Henoassys TepMHHOAOIHIO JOTHEH, To-
opemy Ilmdaropa mMomuo cOPMYyIHPOBATL, HADpUMep, Tak: «Ha
TOTO, HTO HEKOTOPRIH TPeyroibHHE — OpasMoyronLamil, clejgyer,
4TO CYMME KBANDATOE €0 MeHBIINX CTOPOH DERHA KBaqpaty Oojs-
meil CTOPOHL .

2) Teopema +BuCCceRTpHOR TPEYTONLHNEA NEPECERAIOTER B O
HOM TOdKes AAIAeTcH KpaTol (yaoluofl nna savumsauwmn) dopMy-
aupoBkoit Teopemul +Eenn uErypa ¥ — 1peyronsuni, TO GHECERT-
PHOE €r0 YIIOE NepeceRalnTed B ofHOM Touxes. 346k YoIoDHeM
TEOpEME SRIACTCA Opegnodenie a(x): «DPurypa x — TpeyroihHHE
(mmboit TpeyTONLENK)s, 8 ARKIIOUEHHEM SONIeTC Tpennomsenme b (x):
s BHCCENTPHOR YIIoB QUrYpE X OepeceranTcs B ogHol TouRes.

3) B reopeme Bmera +Ecam x;, W X, — KOpHHM ypaBHeHHA
x4+ pr+q=0, To cupasegTuEn GOPMYIL Xy 4 Xy=—p, X -X,=q»
yenospem k(x) saasercs npeaaodceHue; 4X, B X, — KOpHH KBAN-
PATHOrD ypasHeHHA x°+px+g=0s, Baxmwuende TeOpeME ecTh
npepnomenne m(x) ex, +x,=-p, x, -x,=qs.

Teopemu p(x)=q(x) # g(x)=p(x) nasmpawr sigumno obpam-
HbMu meopesmaxu. Haorma ofmy wd DTHX TeOPEM HA3LIBAKT npA-
Mo, 8 gpyryio —ofpamuoid. OueBRaED0, 4T J100vi0 H3 S3AHMHO
obpATHRX TEOPEM MOMKHO TPHHATHE 30 NPAMYIO.

Hs onpegensenna saauMAo ofparHEsix TeopeM ACHD, WTO ECHH
B hopMyAIHPpOBKE NPAMON TeopEME! NOMERATH MECTAMM VOloBHE
H JAKTIOMERHe, T0 H0AVIMTCeR GopMynnposks obpaTHol Teopessi.

Hanpusmep:

1) reopemy, obpaTayio Teopeme [udaropa, MoykHo chopMyaH-
posatrs Tar: +Eoam cyMMma EBAIDATOB MEHLIINX CTOPOH TPEeYIOdb-
HHKA paBps kpaapaty Ooanmefl eTOPOHL, TO 2TOT TPEVIOOLHHE
OPSMOYTOALHEI s ;
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2) B reopenme BreTa, DOMeHAB MECTAMEH YCNORHEe W JalmWqe-
HAE, HMEeM YCAOBHE: «X +X,=-p, X -X =(» R JAKNOUEHHE: +4X,
m X, — KOpHH lrmparnum ypunenza - px+g=0s,

Tpm::u!ﬂt[nn reopema, ofparsan Teopeme Buera, dopmynn-
pyerca Tak: sEcam aefcTBMTENbHBIE WHCNA X, X, P H § TAKOBEL,
qTO X +X,=—P H X, -X,=g, TO ¥, # X, ABASIOTCH KOPHAMH ypas-
wenua x*+ px+q=0»,

Bamso 90ATL, 4T0 CPeAH DApP BIauUMHO OOpATHRX Teopem obe
MoryT GETh BepHRME (KAK, HADpEMep, ana Teoped Buera n Iln-
aropa); obe moryT OGbiTh HeBEPHEIMH, OAHA B3 HAX MoieT GuiTh
seprolt, & apyras — mesepaoidt. Hanpuwmep:

1) npamas veopema <« Ecom HaTvpaibios SMeI0 OKANTHBAETCH
wihpoit 0, 10 omo genwres wa 10s w obparean el Teopema «Ecmm
HATYpanbHOE uBcAo genwrca #Ha 10, To oHO oxamunsaetTcs madpol
0» pepam (EcTHEHB) obe;

2) ucnepuRIME SRAAKOTCA B OpAMas Teopema «Cymma yriaos
rpeyronsaEka papan 3607, u ofpareas eil Treopema «Ecnm cymma
YIA0B MHOPOYrOnNBEMEKE pasEs 360°, To arer MHOPOYTOALHEHK —
TPEYIOJAbHHK*;

3) reopesa «[Iuaromany pomOa sas-

MMHO NepnenjiuEyviaprss pepaa. OGpar-

HAA e TeopeMa «Ecaim AHATOHANH YeThl-

PEXYTOALHEEA BIAHUMHO OepOeRIHEYIAR-

HEl, TO #T0T YeTHPEXYTOABHHK HABAAeTEH

poMGoMs HEBEDHA, TAK K&K MOMAO NpHBe-

oTH OpHMe) [(KONTPOpRMEp) Yersipex-

YroIbHUER € BIAHMHEO HEPHCHAHKYISPHLE-

MH AWATOHANAMHE, HE HEBAAOIErOocH pom- Pyc. 50
dom (pue. 50).

™15, HeofxogumMee B JOCTATONHLIE YCAOBWH
Ecan teopema p(x)=qlx) sepua, 10 e yenoswe p(x) masuba-
0T GoCMAMOYHHMN Jolosues A8 saEnmdenns ¢(x), a4 sagmous-
aue ¢{xr) HaskiBAOT HeolxoduMbis ycxosuem gua plx).
Hanpumep, reopema s« [uaropann poMbn BaamMHO OEPIEHLN-

poms — RABAAETCA AOCTATOMHLIM YOAOBHEM ANA JaRIOUeHHA (1)
sllmaroganyt SETHPEXYIONLHNEA X BSAHMHO HepUeHIRKYIADHE .
Tarim obpasom, An8 TOro YTo0E JHATOHAAR YeTHPEXVIOIBHHEL
GRITH DepPOeHAMKYANPHEEL, TOCTATONMHO, 9To0E 8TOT HETHIPEXYVITh-
AnK Gma pombom. Baxmosedwe sToll recpems g(x) aBiseTcA He-
ofXOHMEN YenoBReM Ans Dpegnomenus plx). Momno cxasars,
ata, At Toro Srobs Yerpexyromsnne G pomBoM, meobxogmmo,
Grobel ero AHAroEAnH OLIAE DepUeHIREyISpHRL,

Eenn pepua me Tonsxo Teopema plx)=gix), no # efi obparuan
g(xy=p(x), To p(x) AsnseTcA HeODXOAMMLIM W AOCTATOTHEIM YCIo-
BEeM ana ¢(x), & ¢(x) apaserca nealxoduMbiM U JOCMAMOYHLIM
yesoauesm gna pix).
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Hanpusmep, sepHbiMi ssaawrcs kak teopema Imdaropa, rtar
n edl ofparaan, noasToMy cihopMyIHPOBATE &8 MOMHEO Tak: «JIna to-
ro wrofs TPEYIOARHHEK BRI DpAMOVTOALHEBIM, BeobdxogEMo B go-
CTATORHO, FTO0E CYyMMA KBAAPATOB €10 MEHLIIEX cTOpoH OHLIA pas-
HA HBAZpaTY Doghimedis,

BaMeTHM, UTO CAOBA « HeoOXOIHMO M JOCTATOYHG B (OpMYyIH-
POBKAX TEOPEM HACTO JAMEHSIOT CHORAMH «TOIJA B TOMBKO TOTIA,
“B TOM H TOWIBHO B TOM COyHUARe, «TE H TOJALKO Tée.

G. IIpoTHBONOJOEELIS TEOPEMBL

Teopenmnt plx)=gix) ® p{x)=g(x) HAILBAKWTCE SIQUNND PO
T LG CHT ErT M B Bl W

Hanpumep, aaa teopemisl sCymma (puyTpeEBmx) yraos Tpe-
yronseuks passa 1807 nporusononoscnoit Gyger reopema, B Ho-
TOpoil BMECTO YCNOBHA M SAKTOYeHNHS GVIVT ohOpMYNHDOBANE HX
OTPHILEHHEA! 4Y MHOUOYTONBHHEA, He HANAKIMIEr0CH TPeyroaLum-
KoM, cyMMa (BHYTDEHHHX) YyIaomp oTarusaa or 180%:. O6e ste Teo-
DEMEI BE[HLL,

EcTe Teopemsl, AfA KOTOPHIX ONHA W3 BIANMHO OPOTHBOMO-
JAOMKHEIX TEOpeM BepHA, a apyran mer. Hampuwmep, nns veopesel
0 TePOeHARKYAAPHOCTH Auarcomanell poMia TpOTHBONONOMHAA eil
TeOpPEMa He BepHA.

Ecaw reopema g(x)=p(x) — obparnan ana reopems p(x)=g(x),
To TeopeMa q(x)= plx) nHasmsaeTcE npomusonosox ol ofpamuoit.

MomHO DOKASATL, YTO MAPE Teopem:

1) plx)=q(x) u g(x)=pilx) (opaMas n nporuBoNoNOMRHAR 0O~
paroit); 2) glx)=p(x) u p(x)=q(x) (cOparnas u npoTHBOmOMOM-
HAH) — BCEria OJHOEDEMEHNO WCTHHHB MW Aosmas. Hanpasep:

— npasan Teopema « BHcceRTPMOR BHYTPEHHHX YIIOD TRE-
YPOALHRKS NEPECEKAKTCR B OFH0N ToOWwKes HCTHHHA;

— ofjpampas eit reopema <«Ecan GHccexTpHCW BHYTDPeRHNX
YIA0E MEHOPOYTOIBHAKA AepeteXaloTea I 0O TOYKE, To 3TOT MHO-
POYIONTLHAK ABOSETCH TPeVIOAEHHKOMs JOMHA (HanpuMep, ¥ poM-
Ga, ARAAWIIErcCH YETHPEXYIONEHHEOM, GHCCEKTPHCH BHYTDOHHAX
YINoB OepeceKaloTCH B OEHON TouHe);

— RpOMUBOROAONHIL TeopEMA « Ecin MEOMOYVIONLHEK He AB-
JIHBTCH TPEYyIOALANEOM, TO GHCCERTPUCL Ero BHYTPeHNEY VEJI0E He
IEpeceKATCaS B ONHONH TouKes NoMHA (KoHTpOpEMep — pomi):

~— Teopemn, ApomusonosoNcHan ofpamnol, sBean Gnccext-
PHCLL BHYTPEHHHX YyIJIOB MHOTOYTOORHHKA He NepPEeCeKATCS B Of-
Holt TOUKe, TO ITOT MHOTOYTONLHHE HE ABAAETCA TPEYTOTLHHKOM»
HOTHHHA.

Hepeaxo RoRasaTedborso OPpAMOH TeopeMi DMBAST SATPYIHH-
TerbHO (B sToM yuamsecs ybegmimos B Kypee namrMerpuH). Tor-
A& NpRGEraT X IOKABATEALCTEY MEeModoM Om APOMUEH020, KOTO-
poe sarkmoaaeTca aRTHYeCHN B JOKASATENLOTEE BMeCTo npamoii
TeopemMbl  plx)=g(x) TeopeMmsl, OpoTHBONONOMHOH olparHOil,

gix)=p(x). =2
72 naea |
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Bonpocel kK § 13

1. Yro HAIKBAGTCH BHICKASLIBAHHEM !

2, llpmBecTH NPEMEpPL HCTHHHEBIX H JOHHBIX BHICKAIBIBAFHI,

3. Hpueecrn opuMep OTPHIAHHAA HEEOTOPOrD BhICKASKIBAHMA.

4. IIpusectd npamep NPefIOMeNHS ¢ NepeMeEHHON.

5. Yro HASKBACTEA MHOMECTEOM HCTHHHOOTH?T

6. Kagpe npennoenun HASLIBAKTCH DABHOCHJILEEING !

7. Kaxoe npeasomenne HAIHBAKNT OTPHUAHHEM OPELIOMEHAH
plx)?

B. O6nacauTs zamack (Yx)pi(x).

8. OfsacaaTes sanwncs (Jx)p(x).

10. Kax MoXHO ONpOREPrHEYTH Bhickasmsanmne (vVix)p(x)?

11. B upuamepe opMyTHPOBRHE KOERPETHOR TEOpeMbl BRIASIATL ee
yeloBHe M 3aRTONMoHHE.

12. Kakpe TeopeMel RABKIBRIOTON BEAHMHO ODpaTHEniMp?

13. Yro mashisa0T QOCTATOMHLWM VOIOBHENM HEROTOPOD IPeiio-
HCEHMAT

14. Yro masmsanT HeobXOAMMBIM YCAORAEM HEKOTOPOTO NPERIs-
seepnal

15. B gagnx caywaax npn opMyInpoBEAX TeopeM HCHONBAYIOT
TEPMEH «HeofX0AHMO B ADCTATOTHOS T :

16. Kakie TeopeMbl HAILDAOT BIANMHO DPOTHEONONOMHBIMET

17. Kagyio TeopeMy HAILIBAKT OpOTHEONODOMHOR ofparmoit?

18. B ueM COCTOMT CYTh JOKA3ATENLCTEA METOAOM OT OPOTHEHOrO!

Ynpamuennn

225. CihopMynIHpOBATE BHICKARBIBAHHES [, SCIH M3BSCTHO BLICKASLI-
pabnme p: 1) 2=2; 2) 152 3; 3) moboe HATVDPANLHOE HHENO
ARAMETCH eakiM YHezoM: 4) v SeMIH TONBKO OOHH ECTECT-
BAHHLIH COVTHHEK.

226, HailTn MHOMRECTBO HCTHHHOCTH Npejiodcesns:

1) p — maTypanbpHEN geanTens ancas 12;

2) k — marypasbHbR geanTeas wRexa 10;

3) =h=x<l, *E&:

1) [1."--2:'-}-112[]. 5) | x=-2, 6) Px=—x+3=u.

227, Haftto mEOMECTBO MCTHHHOMTH NS TROSNONAEHA p_[Eﬁ. ecaH
lano mpegnoicenne px):
1) ~1<x82; 2) xe(—oco: A)U(H; +aa);
3) —x*-3x+4=0; 4) 2*+1<0.

228, Haa sasjoro M3 npeanosxenwii plx):
1) Vx=5; 2) |x[==2; 3) " -3=0; 4) 2'+3>0
ONPeAEIaTE, WOTHHEBM BTN J0OKHEM SBIASTCH BLCKA3LIBA®
are (Yxipix) (Bx)p(x).

& 13 73
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229.

230,

232,

233,

74

Jdna xKaxmgoro B3 yresepmaenu#l pix) 1) rpevronsEME x —
pasHobenpennni; 2) DApANNeNOTPAMM X ABASETCA KEAIpA-
ToM; 3) snEcAHELIH yrol X paReH NONONEHE AYTH, HA KOTO-
Py oH onwpaeTca; 4) v UeTHpPeXyrolbHEAKEA ¥ CYMMAa BHYT-
pPERAEMX VvraomR pasAEs J60° — onpegeaMrTh, MCTHHHLIM MIH
JOMHEIM ABARETCH Brickasssande (Yxiplx) (3x)plx).
BreaHTE YCAOBHE ® SAKJNYEHHE TEopoMb: 1) echiH cyMMa
gudip YHCAA AeANTCA HA 3, TO W CAMO YHOAO genwrcd HA 3;
2) wamanit ynen apEhMerRveckoll nporpeccHy (HAUREBAA CO
ATOPOro) DAERH MOAYCYMME COCRAHMX ¢ HUM SIeHOR.
ChopMyaRpoBATE TEOpeEMY, OODATHYVIO HANHOMN.

. Cdiopmysmponars TeopeMy, 0GDATHYID TEOpeMe:

1) cyMmMA OpOTHRONONONKHEX YTAOE YeTHPeXyIonLHNKEa, BIH-
CAHHOTO B OKPYMEHOCTE, paBaa 1807

2) ecny Ee DAPANACNBELIe MPAMBEE Mepecedels TPEThel, To
ofipAsOBABIINECH HAKDECT AeHAUIMEe VIVIL DABHEL;

3) oxono Awboro OPAMOVIOALHHKS MOMHO OHHCATE OGRDYH-
HOCTE,

¥OTAHOBHTE, HCTHHHOH HAH JOMMHOH ABNASTOR EANIAS HI
CpOPMyARDOBAHHEIN TEOPEM,

S3AMEHHTE MHOTOTOMHE CIHOBAMH «HeobXoAHMos, «QOCTATON-
HO» HOIH «He0oDXOJAHMO # AOCTATONMHO: TAKHM OGpAIOM, WTO-
il mogyveHHOe YTREpHAeHHe b0 HCTHHHBIM:

1) wrofinl XOpOMIO OTHETHTE HA YDOKE, ... DIPHATH B IIKOJAY;
2) aas Toro wrofibl CYMME ABYE HATYDANBHLIX SHCED NeAH-
nack HA 2, ..., 9ToDR 9TH YHCOA ORIW YeTHEIMI

3) gnE Toro YTODHE WHCOIO Feanmocs Ha 9, ..., arobn cyMma
ero oHp Jeawaack Ha 9;

4) ans Toro WTODR AHCTA X WX OhIAH KOPHAME YPABRHeHNA
xiypxpq=0, ..., urobn x, x,—q

TpueecTR KOETPODUMED, -:mpnnel:rnmmuﬁ YTBEDIAEIHE]

1) 8 nwloll YeTHPEXYTOTPHHEE MOMHO BEOWCATE OKDYHCHOCTH;
2) anr awboro TPEYTONLHAKA CYMMa KBEAJPATOE ZBRYVX €70 CTO-
poH pARHA KBAApaTY TpeTeel cropount; 3) cymMma qHeen o©
PASNEIME AHAKAMHA £0ThE YHCAO OTDHUATEARHOE; 4) B pasHobe-
APeEHOM TPEYIONRHAMEE OJME YTOa TYHol.

. JoxaaaTs HAM OOPOBEPTHYTH BEICKAIRIBRRNE:

1) cymMa OBYX NOCTENOBATENEHEX HATYPANLHEIX THCEN ECTL
qHeA0 uweTHOR; 2) eyMMA TPeX NOCAefOBATENLHBIX HATYPAAL-
HEIX UHCEN nenmrcs ma 3.

Sasaaa pyaEuEa y=hx+ b lpn kaxux ssavenusx k werns:
HO [pegnomeaHe:

1) «Ilpnn mwobom b rpadnxoM QYEEOAH ABIASTCH HNPAMBEAY;
2) «IIpn awbom b+ 0 rpadmr pyurxgnr napasnenen ocn Oxs;
3) «Cymecrayer b, npH BoTopoM rpadue QyHEIRE connaga-
BT ¢ okl aboruecs;

4) «Cymecrsyer &, npit KoTopoM rpafus PYEKOIHE OROXOIRT
HepEs HATANO KOOPAHHEATS T

Mana |
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Nposeps ceba!

B, L0 -2
1. TpegcTaRUTE B BUAS CTENEHH: m%.
a
2. Banwcars aucao 0,L00038 B crangaprEoM BHOE.
2x-3y=T,
3. Pemuarn ypaBHeHHE {
i el R s 32+ dy=2.
hx+3=0,
4., PemuTe cHCTEMY HEPABEHCTH %x—d*ﬂ:ﬂ.

5. BrIHECTH MHOJSHTENb Ha-TOA sHAKAS wopEa \9xiy®, ecam x<0
B y=<0.

6. Pemnre yparmenne Hx+ 3 -2x%=0.

7. HocrponTs rpadmi dyaxoan y=x*—5x+ 6.

8, Bunuecars mepBble OATH WASHOB NOCASA0BATENLHOCTH, SAIAH-
moli pexyppestaoll dopmynolt a =—nﬁ +1 ® yenonmem
a,=2

=2

9. Hafre mogy, MegHany ® cpegnee oHauende subopuwn b, 3, B,

T.4; B

i. Bumoneare aefiorana: ( ,_l = — __I _): M’b+
Va=Vb Va+yh/ a-b

2. Penmre ypasrenwe |2x - 3|=5.

2xitx-620,

dr+l<=0.
4. Hasneur xopess Va®—d4a+4, ecow a<2.

. MocTpoRTs TPapRR PYEROEA = ﬁ_z.
+
6. Haliru cymmy wnenos apudmMermueckoll OporpeccHn a;; 4,
cesp @, ... C NEBATONO 50 CEMHAAMATEIH PRINYSHTAILHD, SCIH
anzﬂn-—::'l.
7. Hadtrk ANB ®w AURB, ecnr A={1; 2; 3: 4}, B={x:3€x<5}.
n+8

J, Pemunts cucTeMy HepaHeHOTH [

A, OnposeprEYTh YTBepsienmne: «Yucmo Bnga . Toe neEN,

HBENASTEA UENEIM MHCIOMS, NPHEEIR KOHTPUDUMED.

9. Ina npegnoxesnn p(x): « YeThpexyrolLHAER ¥ ABIASTCR OTPHE-
MOYTOTLEHKOM ¢, ONPEIBTHTL, HCTHHHEIM HIH JOHCHEIM SBAA-
erTcd BEcEAsEIBaRNe (Vx)p(x); (dx)p(x).

10, ChopMyauporaTs TeopeMmy, obparayio Teopeme «Qrpeaox, co-
EMUHAOIHR CepeinHl: ARYX OTOpPOH TPEYIOALHHKA, WMeeT
AMHEY, PABHVIO MONOBMHEe LIWHE TpPeThei cropoHhis. Bepaa
nH npaMmas Teopema? obfparrar teopema?

§ 13 B
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Tnasa III_

IlenrumocTs YnCeI

Toaskn ROREMIKLE RPUPOTH GLcen Sl HITLLEDL e T
RONUMOINUS SOIMONHOCTLL delemant wald nusu
U OCMAILMBY WX cEORCmE.

JI. Biiaep

§ 1. Noustve genumocTu.
BenumocTs cCymmMBl
W NpoM3BeneHns

F=9Tl'osopar, 9T0 IeA0e YHCAO O ASTHTCH HA Ho-
TYDAILHOE SHCHO M, BCAHM CYINECTEVET Hel0e SHC-
o p, TAHOE, TTO & =mp.

Yucno m HAISRIBANT JeALMEAEM YHONA d, A
YHCAC P — YACWiNbIM 0T AeleHHA @ HA M.

Jlea RATYPANLELIX YHCIA HAZRIBAWTCA dia-
HMHO RPOCHBLML, CCOH CPefH HATYDAJSLHBIY -
CEeN OHA He HMenT HUKaKnx ofmux penmrTeneit,
Kpome equmnne. Hanpamep, sucna 10 1 77 ssa-
HMHO OpOCTE, TE&K KAK HATYPAIALHBIMHA JeIHTEe-
gamu urena 10 asnawres smena 1, 2, 5, 10, a
HATYPANLHEIME JIEIHTENAME 4HeHs 771 ABIAKTER
gacna 1, ¥, 11, T7.

HamGonemes W3 HATYPATREEIR SHCEN, ABIA-
WOIMAXCA ONHOBPEMEHHO MReNHTENAMH HATYDAdb-
HEX 4YuCcel 4 H b, HA3IWBAWT Hauloabuwiusm ob-
upen deaumenem (HOO) uncen g » b, Hanpumep,
ana aucen a=280 n =84 ux HOJl pasen 4.

OTsmeTEs, 9T0 YHCOA @ ¥ b BAAAMHED TPOCTH
TOrgaE ©H ToALKO Torga, eorga Bx HOJL papen 1.

Paccuorpam ceBoficTea AeIHMOCTH CYMME,
PAIHOCTH W NpoRaBegesms gmcen (Gyxkaami
a m b ganee of0IHAYAKTCA HOEALIE THCIA, B
Gyrsamm m, #, & w [ — @EaTypansEEe 9nc-
).

1) Ecan a genwTes Ha m b jenurcs Ha m,
To YRchHad a+b U -0 TAKM¥KEe NENATCH HA M.
2) Ecam @ m b pexarca HE m, TO OPH JK-
oux ok w | arcmo ka4 Ib genwres wa m.

3) Eenm a pexures ma m, a b He feauren Ha
Y, TO Yymenn a4+ b m g-=bh ue genaTcHE HA m.
4) Ecnm a aegawTcA HA M, 8 W IeTHTCH HA
&, To @ menwTcAa Ha k.

Mnana il
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&) Ecam @ gesmrea Ba m, a b genmres HA 1, TO ab gexmTca
HA WM.

6) Ecan uneno 4 fendred HA HAMOE WA YHCen M, n, OpHaYem
m, i — BEAHMHO HpOCTHIE YHCTA, TO O SENHTCH HA MX DpPOM3-
BEJIEHHE M.

7) Ecniw a gemwrea Ha m, To a' gemnwrcs ua m',

OrpagmumMes JOKATATENLOTROM YVTEEpagenna 1.

Ecnn nenpie 9Hcas ¢ W b lensTes Ha HATYPAALEOR WHCIAO M1,
TO CYHMIECTEYIOT TAKHE HeJtle YHeas pH g, ¥yro a=mp, b=myg, or-
kyaa nonyaaem a+b=m(p+q), a—b=m(p-q).

Tair wor p+§ — Denoe Qucno, p—g§ — uenoe yuend wim 0, o
yHeAR a+b B a-b pemATcA HA m.

Ienoe wreno, gensmeecs HA 2, HASEIBAIOT SETHRIM, 8 IEI0S
SHeN0, He Jeasimescs 2 2, AaSRBAIOT HegeTHRM. Yernoe uncao
4 MOMCHO BANHCATS B BUAe 4=2k, 8 HeueTHOE YHCH0 @ — B BHAD
a=2k~1, roe k — HEeHOTOPOE NEJACE UHCAO.

Sangaua 1. Morasars, 4TO KBAADAT UETHOND MHACIA HENHTCH HA 4,
A HEANPAT HeUeTHOMO 4YHCIE HMeeT Bang 4p+ 1, roe peZ.

a} ycrs — YETHOE? HHACAD, TOrHA dg=2k, OTHYIA HAXOJHM
al=2k:2k=4k% roe k* — HATYPaIsHoe YHeA0. ClefosiTenanHo, a?
AgnwTea Ba 4.

G) Ilyers a — HeweTHoe WHLI0, TOTAR a=2k-1, otrRyaa cae-
aver, wro a®=(2k— 1P =dh* -4k +1=4(k*-k)+1, Tae ' -k=p —
nemne uueko, T, e, ai=4p-+1. 4

Banaua 2. Hoxazats, @ro apeio g =16'""—2% pennres ma 31.

= Tag wax 16W0=20 10 g=324W_28_23 b 1)-_81.2% orxvas
cneayer, 4ro a fenwres ma 31, -

Bapauwa 3. Harypamenwe guenn Bn+3 m Sn4-1 jgennres =HA
HarTypaibHoe ancao m= 1. Haltra m.

[ Tawx wax upcna 8n4+3 ®m Sn4-1 genmrea ga m, TO B TUCID
5(8n+3)-8(Bn+1)=7
OONMHD JENUTECA HAe m. Ho eguscTEeHHOE HATYDANRHOE YHEN0, He
pannoe 1, HA KoTOpoe gendTcea T, pasao 1.
Oraer. m=T7. 4

Sagaua 4. [Iycrs & i — TAKAe HATYPANLEER WHCAA, 9TO MHAC
A0 Hx+ Ty genwrca Ha 13. Howasats, Wroe wncno a=46x+41y ne-
muTen Ha 143,
[ Bocmoanayemcs pPaEBEHCTEOM
a=4b6x +4ly=4{bx+ Ty)+ 13 (2x + y).
Huemo 4(6x+ Ty) geawrca #a 13, raw kax bx+ Ty no yomo-
sEER gennTen Ha 13. YUncno 18(2x+y) rassme nennTcA 24 13 npa

AGLX HATYPARRHENX x ® . CnogoBarTensno, MHCNO @& JeTHTCS
Ha 13. 4

g 1 T

MNoHarTne genrmonTi. JenumocTs Cysikil 0 NPoNIEELBHAR



dagaua 5. Jomrasats, To OpR AOOLX HATYPAIEEREX X ®H I
yneao a=(x+3y+ 5% (3x+5y+2) nenrurca ma 16.
Ecam wpena x, y — oba "ernsie win ofa HeweTHwe, 1o 3x+6y+
+2 — yernoe gweno, ® ooaromy (3x+ 6y +2)* meanren ma 2°=16.
Ecam omngo ®8 WHcen ¥, § YeTHOS, @ APYIOE HEUSTHOE, TO
x+3y+5 — uerdoe wmcno, # nosromy (x+3y+5)" menmres ma
25 = 32 u, agagwr, Feawres ma 16. «f %

YnpaxHeHun

i
s

Hokasars, wro #a 8 gemirrca: 1) xy6 wernoro umcxa; 2) pas-
HOCTH KEAJDATOR IBYX HEUYETHLIX THCETN.

2. Hoxasars, wro ameno 16* 4 2% pennres wa 17.

4. Harypanemsie anona Sn+1 n Tn+2 genarcs £ HATYDAIRHOE
yueno m> 1. Hafira m.

4. 1) Ilytre x o § — TAKHE HATYDANLULIE YHONA, WTO YHCAO

Tx+9y menwrca Ba 11. Joxssars, aro aweno 57x+ T8y genwres
ma 11. 2) Cymma HaTypaIbHLIX THCEN M H 1 JAeIHTCHE HaA T.
Hoxasars, wro awcno 2m®+5mn +3n® geawrea ua 7.

5. HNoxasarts, wro wrcao 566"+ 7775 penmrca aa 37.

6. Moxasars, uro gweno (mL5n+ 7 (3m+ Trn+2)" nesarcs ua

B4 ppm moOME HATYDATLHELIX M W n.

ﬂ JokasaTh, WTO ECAH K NpPOMABEICHAI YETHIPEX [TOCTEeNoB6-
TENLHLIX HATYPANLHEBX WHCE] NPRGABHTE eMHHHILY, TO OOV
HHTCA HMHCAO0, DABHOE KEANDATY HEKOTOPOTD HATYPAILHOMO
qMCHA.

|8. Hoxasars, aro:

1} uncao 16%+31' -2 genmtea ma 15;
2) uncno 10' 4 28% -2 jenwres ma 9;
3) unmcno 36%+ 19%— 16 penurcs na 17.

§ 2. Aenenue c ocTaTkOM

FSHe scaxoe HATYPANLHOE WHCAO @ HESWTCH Ha NAHHOS HATY-
PATLEOR THCAO M.

Hanprmep, wweno 28 we penwrtcs Ha 3, 6 PeoyiILTAT IeNoaus
MOMHO SATMCATH ¢ IOMOIEI papeHeoTRa 28=3-.-9+1, roe 9 — ga-
cTHO®, 1 — DCTATOK.

ARANOMHYHO JEAeHHI HATYPANLHOTO WHCAA @ HA HATYDAILHOS
YHOAD 7 COOTBETCTEYET PABEHCTEO

a=gm+r, (1)

The § — UeNoe HEOTPHIATENLHOS YHCN0, F NPHEHMAST OTHO W3 358-
gegni O, 1, 2, ..., m=1.

Man moboro mMelors YHCIA O NeleHHe Hi HaTVpAIbBHOS 4HCa0
m onpefgeansercA paseHersoMm (1), B xoTopoMm g=Z, r — HEQOTPHILA-
TEARNOS [Ief0e UHMcHe, Takoe, gTo 0% r<m.

Hanpumep, cemt a=-37, m=5, to —37=(—8)5+4.

ﬁ frmaoca N
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3anaua 1. Haifire ocrarok or genesws unens @¢= 105" aa 4.
[ Yueno 5% oxamunsserca wudipolt 5, nosroMy gpe nocnegaue mad-
pul umcnn ofpasyor uneno 50. OcTaTor OT NeleHHE 9IHeNa 2 Ha 4
paBEH OCTATKY OT genenus uncaa 50 ma 4, 1. 6. paeen 2. 4

3amaus 2. Hafith octatox or genenma wicxa 927 ma 13.

- Mlpn geneany wa 13 gmena 92 ocrartor pasen 1, 7.0, 92=13-7+1.

Mpr aenerps uwera 922 ocratol Taxxce papes 1, Tax xax
92°=(13-7T+1y=13%-7"+2-13.- 7+1=13(13 - 2+ 2. T)+ 1=13k+ 1;
keN.

Ananorwsno 929292 .02%.(18.741)(18k41)=13p 4 1; peN.
929=18g9+1, geN. 927=92%.924_(18p+1)(18¢+1)=13r+1,
roe relN. CregoparTensHo, DCTATOK OT Hedenws wucan 927 ga 13
paper 1,

Sapaua 3. lloxazaTs, 4TO ECOH HBNOS MHENO d HEe JendTeA Ha 3,
To a*=3p+1, rae peZ.

- Ilyers @ Be gennTes HAa 3, TOTRA OCTATOK r OT jefeHHA G Ha 3
pager 1 mam 2. Ecau r=1, 10 a=3m+1, rae meN, orkyaa
a?=9m 4+ 6m+1=3(3m*+2m)+1=8p+1, rae p=3m*+2m — ua-
TYpaibEos uHcao. Eoan r=2, moa=38m+2=3(m+1)-1=3&k—-1, rae
k=m+ 1 — marypansaoe uncno. Orcogs a® ={(3k— 1" =3{3k" - 2k) +
+1=3p+1, rae p=3k*- 2k — uarypansuoe wncno. 4

Sanaua 4. Joxasars, uro useno a7+ 5n genures #a 6 opw

mobom neN.
Hyers n>1. Bocnonsayemod PaRgEHCTBEOM
Al bn=n"-n+Bn=(n—1)ni(n+1)+6n.

Tasx kax 6n geawrca #a 6, TO ACCTATOMHO NOKA3ATE, 4TO
A=(n-1)nin+1) (r. e. opoHasejenne TPEX NOCHSIOBATENLHEIN HA~
TYDATEHWX wHeen) mexwaTes #Ha 6. Cpean aween n-1, n, n4+1 mo
KEpaltHelf Mepe OZHO JenHTCH Ha 2, u mosToMmy A apnmTes Ha 2.
R]JEIHG TOrD, OAHD H3 3THX TheX YHOeN NeJHTCHA HA 3. cﬂEﬂﬂﬂﬂT&.ﬂb'
"o, A genwrca @a 6.

3agaua 5. Hafite nocregron nmpy SHena 4, @000

1} n_gaﬂ?: 2] a_gi?ﬂ; 3) & s A0

Bajgauy MoMHO cHOPMYIMPORATL MHAWE: HallTH OCTATOK OT je-
neBuA wEens ¢ va 10,
£+ 1) Brmuines nocAeloBATEALHEE CTEOEHU IR0

2l-2, 274 29_8, 2°=16, 2°=32, 264 u 7. 1.

Hocoegare orgphl aTRX wReen nosropAaoTes epes 4, Hooto-
My mocneansas mwgpa unena 2%, rae ke N, onpejenseTcs TOALKO
TeM, KAKOB OCTATOH OT feleHus aucia k ma 4.

Ha papencraa 387 =384 4+ 3, roe uncno 384 genures 5a 4, coe-

OVeT, 970 OCTATOK oT JejenHs gncha 387 ma 4 pamen 3. [Nosromy
nocTeaHAR URPpa uncais — socsmepea (2°=8), Boobume ecan

§ 2 79
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a=2% rae kEN, a npr genesun umciaa k #a 4 DonyuwAeTCH OOTA-
ToK, passsit r, rae r=1, 2, 8, vo nocaeguas nrdpa sHcia 2 co-
Bnagaer ¢ nocaegaed nuppoi srcnxa 27, Eomw wneno k geantes #a
4 (n srom cayume r=0), To nocaenmas uudpa uxcna 2% —
mecrepka, Tak xax 2' oxawvmeaercs wudpoit 6.

2) BulpHmeM noclefoBATENbHLE CTENEHH TDORKH:

3'-3, 3*=9, 3*=27, 83'=81, 35=243, 3%=729 uw r. A
Mocneguwe npudps erensdeil rpofike nopropgwTed depea 4, T. . 43
pasescTpa 276=272+3, rae 272 penurca na 4, cnegyer, uro T —
nocasgHREs oHppa d, TAKR KAK 3" opamumBaeTca mmpoi 7.

3) HUmena T* opw k=1, 2, 8, 4, b OKAHYHBAIOTCA COOTHETCT-
pendo oEgpamua 7, 9, 3, 1, 7. Takam ofpasom, mocHeguue OUPREL
qicen 7% mosropawTea wepes 4. Tax xax 358 =356+ 2, rae yucan
356 penwTea Ba 4, To nociegHAR OUdpPA WHCAA TAKAA Hie, KAK H
y anena 73,— sro nadpa 9. 4 =9

P Banauwa B. Haitre pee peasie i, UpH KOTOPBX GPobE =
nejaoe SYHOA0.

(= pegoTasnM ¢ B BEIE CYMME MHOPOYIEHA B DpobHE, THCIHTENh
KOTOPOi — MHOTOMIEH mepkoit crenenn. C srofl neasio sanwmes a

B CABOVIOIOIEM BHIEZ
o (nt+nM)~(n+n)+n+3

n®+8

P |

nfat
red3
[Iponagens jejienne, OOXVIacM @ =n'—n 4+ T
e
Tax wax n-n — Henoe YTHCAC, TO 0 — LENOE UHEAO TOLAA 1t
n+d

TOABKO TOPLA, KOTAa Spobh B — MeJ0e YHCA0. JTOMY YCAOEHED
"+

YACRASTRODAIDT TONLKO Henne guena -3, -1, 0, 1, 2. « s

YnpaxHeHnn

9. Halty oCTATOK OT Jeaeimmm:

1) uncna 89% pa 5; 2) uncas 64" ua 7; 3) unena 103 ga 17;
4) usenn 1094 28% 1 ma 3; 5) umcna T-10% ua 9,

Haitrn nocaemmon nudpy wncna 129+ 134,

1. Haiiti ocrarox or gemenHa uwcaa 36°'+ 21+ 7% ma 10.

2. Hycts Aarypanenos YMcao n ge genures ua 3. Jowxasars, wro
gueno n'—1 geanrea ma 3.
13. lokasars, wro ameno 96° - 32°% - 48" nemwresn na 10.

- FE
+

-

[

14, Haittn octaror ot genemusn ua 11 gwena 4, ecan:
1} i =22u:r2_’_321m3: 2} o _3'.’1}1]2 - ';PZI';N:PZ+

[15.] Moxasars, wro HATYPANLHLIE MHCRA M 0 [ JeIaTes Ha 3, eem
uncao m? +af geanres ma 3.
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16. IIyers HATYPANLELE WHeNA @, b B ¢ He gensrcs ma 3.
Hoxasars, wro wncao @& +8 +¢® geamrea ma 3.

A 1 B
nt=n® 4 2n
19. Haiftin Bce meawe n, OpH KOTOpHX Apols 8= ——F———
OyAeT OeXWM SHCI0M. n+1

§ 3. MNpuanakn AenuMocTH
FAHanoMEuM TpUIHaKn genuasocTtd #a 10, 5 & 4.

1} Harvpanngoe yHeno gennred sa 10 Toraa B ToasEo TOrgH,
HOrZa ero pnochxeguasn mudpa 0.

2) HarypansEoe wpcao gesuTes Ba 5 Torga W TONLEQ TOTHAA,
KoTaa ero nochegnas omgipa O mam 5.

3) Harypaasnoe gueao i =9 gexwrea ma 4 Torga M TOALKO TOD-
If, KOPOA OBYSHAMHOE YHCAD, NOAYVYSHHOS HE NAHHOTO OTOpa-
chiBAHMEM BeeX HH(p, KpoMe NIV NOCIEAHHX, ODEJHTCH HA 4.

Hanpusep, avcao 273652 penwven na 4, Tax wax b2 geaures
#a 4, a uneno 3TB26 mwe pgennrTes Ha 4, Tax xax 26 BHe geanT-
¢H Ha 4.

Tepexons & npEsHEakaM gegamoctn #5a 9 m 8, manomuEM, TT0
mobos HATYPAILHOS HHEI0 MOMHO NPEACTARATE cyMMaoll canrae-
MEIx Bupa a, - 10%, rpe a, — oudipa k-ro paapaaa wsena a. Hanpn-
Mep, 33&5-.5+4 1043 10%+8. 107,

EI:JIH HATYPANBHO? YHCOJAD 8 ABNAETCH M-3HAMHBEM, TO

= ; e ==
a=e, a4 ....a,88,=a,+10.a, +10%-a,+...+10" " -a_

- (1)

Sanaua 1. Mokasars, 970 HATYRAARHOE YHeno geawrcs Ha 9

TOMIR W TONLKEO TOPIAHE, HOCmA cyMwma erp qupp geawres #Ha 9,

-+ Myers wuexo a aMeet s (1), S=uu+n| el — CYMMA 8r0
nugip. Taran

a-Swa,+10va, +10% a;+...+10" ' a_ (g, +a, +a,+...4a, )=

=9a,+99a,+... (10" -1)a, ;. (2)

Tak kax uucxa 9, 99, 999, ..., 1071 -1 coecranmensl B3 of-
HEX JEBATOK, TO 3TH uuorsa peasTed uwa B, Torna ua pasedcrsa (2)
CAGAVET, HTO HCAH HHCAQ @ jenanTca #Ha 9, To n S aenwrcea ma 9.

Bepro m ofparHoe: H3 AeaumocTd cymMbr S #a 9 cnexyver ye-
ARMOCTE Ynena a ma 9.

Sanaua 2. [loxasars, 9T0 HATYPANEHOE THCIO SeNUTCA Ha 3

TOCAA M TOSBEO TOrLA, KOTAA CYMMA ero HRjp JermTesE HE 3.

[ Boenonsayemcs ofosEavennamy npeasayoied sanngi. Hean S
JETHTCA HA 3, TO @ TAKIKE SeIUTCH Ha 3, TAK KAk PAIHOCTH 4 -8,
gensmgasca ga B, peanrea ¥ Ba 3. O0paTHo; M3 TOTD, 9TO @ OeIHT-
ca Ha 3, caeaver; wro S Tak:e genmres Ha 3, Tak Hag a-8
AenuTes wa 3. 4
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Bagaua 3. Joxasars, aro uncao a=123%4 567 genmrea ma 8.
[ Kamtpgoe u3 gucen 123 u 567 zeaurca ma 3, Tar Hay cyMMa
oudp kamaore aenwtea ®a 3. [Moaromy wucna 123° m 567 penar-
€A Ha 3, OTKYAA OAeAyeT, UT0 WHCAC @ AenwTen na 5. <

3apaua 4. Harypanenoe wmcno p=m. rae a, b, ¢ — mndpn
COOTHETCTBYHIINX paspajos, fematca ga 37. HokasarTh, 9To B ww@e-
ap g=bea Tarme pennrTea Ha 3T, _
[~ Tak xak p geaurct #a 37, o p=100a+10b+c=3Tk, rne k —
nenoe sneno. Torga g=1006+ 102 +a=10p—-999a. Yucao 999 ne-
nwreA 58 3T, TAR HAK OoHO jgenuTes mHa 111, a wmesno 111 memswres
ua 37. Hosromy wweno g penwres HAa 87 AR pAIHOCTE MEYX 4A-
CEN, HAMACE H3 KOTOPME Aennmtes Ha 47. < =9

¥5 3anaua 5. Joxasars, wro uneno a=10% 4107 - 182 genurca
#a 18.
[ Ypeno @ gennTes HA 2, TAK KAK Kamjgoe wa uwmcen 10%5, 10'7,
182 manseres ueranm. [loxameM, 1To uwBcao ¢ genuren #a 9. 3a-
OHIEM ST0 YHCHO B CAenyioiiem muge: a=10%-1410'7-1-180.
Yuena 10%° -1, 10" -1 u 180 genarca na 9, oTKyna coegyer,
are g geantes #a 9. Taxum ofpasom, THCIO @ RETHTCHA HA BIARMO
npocThie aneas 2 8 9, u nosTomy oHo genmTca Ha 18, -

Sanaua 6. Horasars, aro wpeno a=10% 4+ 10% - 200 gennven =a
198.
[+ Tax war 198=2-9-11, 10 AoCTATOYHO AOKASATE, HTO YHCAG 4
Jenuren #a 2, 9 ® 11. Banwmes s70 gueno B BRge a=100-1+
+ 108 -1-198,

Yuena 10%"—1 w 10° -1 gexswres ue ronssxo gHa 9, Ho u =#a 11,
TAK KaK B SANHCH KAMRIOTO W3 HEX CONepEHTes Toabko umadgpa 9,
B npRToM deTHo# wneao paz (6 w 8), Yncao 198 rakme gemmrea
aa 9 m 11. Ilostomy sweno a gesures wa 9 1 11, KpoMme Toro, a
meauTes Ba 2. CrejoRATeIbHO, d geasTed B 198, -« N

YnpamHeHun

18, Hoxasars, wre uncae 207-72" geaurca ua 9.

19. Mowasars, uwro uncao 6. 72044 364* memwres HE 4.

20. Ooxazars, wTo GHCH0 g=n"42n%— 0~ 2n nenwren na 24 opu
mwoboMm nelN (n=1).

21. Mlogasarh, 9T0 cyMMa wyGop Tpex DOCTeNOBATENLELIN HATY-
PASLHLX YHCEA TEINTCH HA 9.

22, Haitrs oorarox or gemesws wwcaa 102 5% wa 8.

23. 1) Noxaaats, wro uueno n®+£3n% +5n+3 genmres ua 3 npm
Jmwmbom neiN.
2) Hoxasate, uro wucao 2n® -3a%+ n aennres wHa 6 mpe mio-
Gom neN (n=>1).

g2 Fnmsn
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24. Noxasare, 9To anucao n®—n geawrca Ha 5 npn awGom neN.
25. HoxasaTh, WTo:
1) uxeno 6'— 1 gexmres ua 37; 2) uneno 2% 1 genmrcs wa 65;
3) uncno 3'7 -3 penmres ma 240; 4) gueno 10" + 263 penur-
ca Ba 11; 5) wweno 109 —298 gemmres wa 99.

§ 4. CpasHenus

el Ecnr measle 9McaR @ H b UpH fjenesNH HE HATYPAILHOE THEIO
m ABKIT PABHBIE OCTATHH, TO TORDPHT, 9TO HTH YHCAA CPAGHLEMb
no Modyao m, | DRIy

a = b{mod m).

Huaue ropops, sanncs a=b({modm) ossauser, uTo pAIHOCTE
@—b nenurTcHs Ha m. B uacrHoctH, ecaE a=0(modm), o wncio a
OenNTeRs HA M.

Hanpumep, 36=6(mod 10), 29=3(mod 13), 10=-1(maod 11),
67T=—2(mod 23).

Jasderum, 9ro 5 § 2 B KavecTRe OCTATHOR OPpH AeleNHH
HATYPANBHLIX THCen BROMPALNCH HEOTPHUATENRHLIE IBNLIE WHCIA.
IIpu pemennn 35469 ¢ OOMOMIL cpapreHnil wacro Gusaer yaobuo
B KAYGCTHE OCTATHA OpATh HeNkle OTPHUATENLHBIS WHOTH.

Mepeuncane ocHOBELIE cBoficrea cpanHemil,

1) Eean a=b(modm) u b=e(modm), 10 a=c{modm).

2) Bcan a=b(modm) u c=d(modm), To

a+c=b+d{modm), a—c=b-d(modm), ac=bd({modm),

T, 0. CPARECHAR 0 OAHOMY MOZVII0 MOMHO CEIATLBATL, BE-
YHTAThE H NepeMHOMCATL, HAK H Bﬂpﬂlﬂ.‘ YHOJOBWME pDABSHCTHA.
B wacTHOCTH, MOKHO b€ YACTH CPABHGHHS YMHOMATE HA OX-
HO M TO #e Henoe YWeno.

3) Becaw ak=bk{modm), m#=1, a awcna k W m BIaEMEO
opoctst, To a=b({modm), 7. e. ofe wacTH CPABHEHHA MONHO
CORPAMATL BA oOOIHI MHOMHTENR, ECAH OH W MOAYAR M —
BAANMHEQ OPOCTEIE YHCHA.

OrpaEHIHMeR A0KAMATENECTROM CcBOHcTBA 3.

O Mo yeaosmo uncho ak—bk=~k{a—&) qenwrea wa m. Tag kak &
H M — BRGHMHO ODOCTHE 4YHcAs, m#=1, 70 HA m AeORTCH WHCHAO
a—b, 7. e, a=b(modm). @

Sagaua 1. HokazarTs, 4T0 4HCA0 @ ASAHTCA Ha M, eCAH:
1) a=96"+32"-§.73"% m=10;

2) a=64"4+ 48" m=T:

8) a=(38-53)"" +(27-64)'%, m=13;

4) =25 +3%. 210 m=18.

&4 a3

CpasHeHuA



[~ 1) HMoassyacs tem, 910 96=6(mod 10), » yuuTuBas, 9To OpA
BOZBEAeHAR UHead 6 8 awoiyw creneses ke N nonyuserecs uneao,
oRAHYHBAKMEecs WHGpol 6, AMeeM Mo cBOACTBAM cpaBHeH
96" =6 =6 (mod 10).

lanee, npumessas pesyasTar sagaun b (§ 2), moayuaem

32'1=21=2(mod10), 73'*=3"=34=1 (mod 10).

Mo cooficream cpandenuit a=64+ 2-8=0(mod 10}, r. &, yncno a
menwrca Ha 10,

2) Tag karg 64=1(mod7), 48=-1(mod7), To mo ceoificrsaM
cpasHedult (BosBeNEHHe B CTENEHE H CAOMeHHAES)

a=1" 4+ (-D"=1-1=0(mod 7),

T. €. YHCAD d HJEIHTCH HA T.

3) Nonsayace TeM, o I8=—1{mod 13), 53=1(mod 13),
27=1{mod 13), 64=-1(mod 13), umeem

a=(-1)""-1%30 4 113, (_1)¥_1_1=0(mod 13),

T, 8. MHCAO o JeawTcH mAa 13.

4) Banmmes umeac a4 8 eregyomes ssge: a=10.2510 9 g0
u aamerad, aro 25=6(mod 19). Toraa

a=10:-6"4+9.6"7=19.6"=0({mod 19),

T. B. YHCA0 @ genuTed @A 19, «

Jaaasua 2. Haitra octaTok o AeleHHA YHCTS @ HA M, eCTH:

1) a=222%.35"1- 475, m=3: 2) a=22"4L18Y m=1T;

3) a=5-2"1+7.29% m=15.
[> 1) Ynena 22, 36 u 47 me fennren HA 3, OTHYAA CAEAYET, WTO
222=352=47"=1(mod 3), rar Kax HBAODET UONOrD YHeIa, He Meln-
meroch Ha 3, gaet npn gededns Ha 3 ocratok 1 (sagawa 3, § 2).
Orewoaa nogyiaem 22M=350=47"= 1 (mod 3), w nosromy

a=22.356-47=1.-2-2=1(mod 3),

T. 8, HCHOMWHE ocTAaToR pagen 1.

2y Tax warg 2'=16=—1(mod 17), 18=1{mod17), To

a =2H-{2"]”+132'EE-[— I+ 1M=_RB+1=10(mod 17},
T. €. HOHOMBIA ocTarok pasen 10,

3) Hoasaysace Tem, uro 2'=1(mod 15}, 2 =1(mod 15),
29=— lmod 15), 29°= - 1(mod 15), monyuaem a =5 2+ 7-(- 1)=3(mod 15).
HosroMy BckoMull ocTarok pases 3, <

3agnua 3. JoxasarTs, YTD oCOH HATVPANLHOE MHCND A He ae-
aures @8 5, o wwoeno nt—1 genwres \a 5.
[ Ilycrs v — ooTaToR OT HEnNeHARA N HA 5, Toram n=5k-+r, roe
kReZ, =0, a r— oguo ua wueen 1, 2, 3, 4, Tax kag n He JRIRTCH
ua §. Mogsavace Tem, wro n=r(mod5), nomsyaaem n! =l (mod 5).
Tar mar 1'=1(mod5), 2'=1(mod5), 3'=1(mod5), 4°= 1(mod5),
10 M=1(mod5) npu r=1, 2, 3, 4 u n'=1(mod 5). Dro ossauaer,
are n'—1 genmres va 5. o

B4 Fnoas |l
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Horamem npHanaix genpsmocti #2a 11, Oycrs marypaidbHOe
YHCA0 @ AMEET BHI

a=aga _ .04

, o=@, +10a, +10%a, + ...+ 10", . (1)

Banaua 4. [loxasaTs, 9To HATYPAIBHOE HHCAO @, JANACAHEOE

& suge (1), gemarca #ma 11 Torga o TOJARKO TOTAA, KOTAa jge-

awres #a 11 cymma a,-a, +a,-a,+...+(-1)"a,.
- Tar xax 10=—-1(mod 11), ™

1P =10'=...=10*=1(mod 11) npn nwbom EREN,
10 =10"=...=10% 1 =-1 (mod 11) npw mobom keN.
Mo croficreaM cpanmensil
a=a,—a, +a,-a;+...+(-1)"e, (mod 11},

7. B, uHeno @ geawrTes BEa 11 Torpme = Tonsro Torga, Korga Ba 11
NEAHTCH CyMMa ero undp, BaATAA ¢ YopeAYIDIIEMHCH SHAKAMHE,. 4§

3anaua 5. Hafite ocratox o jeieHus uncha a - (987654321)°
aa 11.
> Ilyers b — ocRoBaEHe JARHOR Creidedns, Toraa 4 = b% Cymma
1-2+3-445-64+7-8+9, cocTannennan ua yudp aucna (c gepe-
myomumued spaxamu), panpa 5. Hostomy b=5(mod11), oryan
crenyer, uro a=>b"=5=4(mod 11). CreposaTensro, HCKOMBIH oc-
TaTox pases 4. +

dajaua 6. Mpn kKaxux HATYPATBHEIX N 9AcA0 a=24n+9 ge-
aures ma 137

> Monpayack crofloTnaMy cpasHenudl, SandIneM MENOMKY COOTHO-
HreHT:

2dn+09=0(mod 13}, Bn+3=0(mod13), 64p=-—24(mod13),
—-n=—24=-11{mod13), n=11(mod13).
Taxuwm ofpasom, THCA0 @ AeauTes wa 13 TOorgs M TOABKO TOLAR,
korma n—11=13%k, 7. . npun n=114+13k, kEN. 4 9

YnpamHeHuws

28) Noxasars, 9ro wneno: 1) 91— 55" geamres ma 18; 2) 84% 4
+101" genwres ma 17; 3) (753019 +(94 . 58)"* gennren Ha 19;
4) 107 + 56 geamres ma 11; 5 414233 gemwren ma 3.

127 Haitrn ocratox oT jgememms umenma: 1) 25" +20" ma 3;
2) 2%, 43 ma 17; 3) 215 1. 5.10% na 3; 1) 2™+ 3-10" mn 9.

[28. Hoxasarn, wro uncao: 1) 28.20'5-10-18" gesmres ua 19;
2y 87.23%4+5%.2Y geamren ma 13; 3) 125°'- 1825 penurcs
ga 600; 4) 100%°-50-16" meamvea wa 49; 5) 42990 4 53741
menmres Ha 53 6) 715944119 jpemwren ma 7.

f-. i B‘E
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§ 5. Pewenne ypasHeuunii 8 uensix Ymcnax

F06patusMca Kk AuHelARM YDARHCHUAM ¢ JBYMSA HCHIRCCTHRIMH,
T. 8. K YPABHEHHHAM BRAR
ax+by=ec. (1)

lMpegnoaoimxamM, 9To @, b, ¢ — Oenble MHECAA, W MOCTABAM 38
gauy — HalTH DerouwcieHHEe pemenns ypasmesns (1), 7. e, poe
Oaphsl OefsX GHEea X, [, HPH KOTOpEX YpARHeHNe ofpamaercs R
BEDHOE YHCAOBOS PABEHCTED, HIH NOKAZATH, WTO TAKHX YHCeN HeT.

Bypem cunrtath, wro gopdippnments a, b, ¢ ypapseana (1) ne
Mot obmeroe AenuTenAs, OTAMYMHONO OT efHHMOH (B OpOTHEAOM
cayuae paagennm obe 9AcTH YPABHEHNH HA 3TOT olnImil genmTens).

Iycrs d — panGonsmui ofmuit geawrens wacen a, b. Boa-
MOMHK gpa chyuas: d=1, d=1.

B neprom cayuae ypanaesme (1) ameer nenounciaessme pere:
HUA, BO BTopoM HeT. COpABRIIHER CAEAVIONIHE VTRODHIAEHRN:

Teopawmi

llmmmunbmu+byncm.
OTCA BIAMMHO OpocThMK uwncnamu (ux sanboxwmuil of-
mmd-ll.ummmnmmmi
HeH Meps OQHO NeIOTHCACHHOS DelleHse.

2) Ecan d# 1, To yparaenne ax+by=c He MMEeT Hea0uHC-
NEWHLX PeeHn,

3) Ecnn d=1, 1o yparsenne ax + by =¢ umeer Gecxoneunoe
MHOMKECTBO HEAOMHCIEHHANY Pemennf, KOTOPME 3aAN0TCH

(popmynamu
x=a+bt, y=P-at, (2)

rae (a; B) — wmmmmm
HEg ax+by=c, 8 { — NPORIBOALHOE MeNoe YHCHAO,

2 OrpaEWYHMCH JOKARATEILCTROM YTRepwaeauit 2 o 3.

a) Homancem yreepucgense 2. [Iyers ypasmenne (1) mmeer me-
aogHcaeREoe pemenne, Torgs cyiMecTEYIOT Hease THCA £ M ), Ko-
Topue obpamawT ypasHense (1) B BepEOS TRCNOROE PANSHOTRO.

Tak wax d — saubonnmmi obmul genrntens umcen a u b,
opauem d#=1, To a=md, b=nd, roe m n n — OeIsle 9HCAR, HE
HMEOIHe oD HATYPAJLHEX IeluTenell, OTHHYHLIX OT eJMaH-
sl (M | N — BIAWMHO OpPOCThie uMcaa).

Toraa pasescrso (1) npamer sug dme+dny=e, uian

d{mx-ny)=c. (2)

Mo npeanonomenwmo ancaa a, b, ¢ He nmewT obmere geanTe-
AR, oTaMdHOro oT eamHMias. Ho 3 pasencrsa (3) caemver, wro c
mennres Aa d, rae d=1, T.e. g, bu ¢ umewr ofmull pesurTess
d# 1. [onyuesnoe OPOTHROPETHE OZHAYART, WTO Ypausenmne (1) npr
d#1 He MoMeT BMEThH MENOTHCASHARX DEIIeHN,

H Ffnana N
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6) MoxaweM visepijenne 3, ONMpASCcE HA yvreepapenne 1.
Myers (o; f) — uenouncnensoe peinesne ypasHeans (1), rormpa as-
AACTCH BEPHEM PABEHCTEO

a4+ bff =e. (4)

Eean (x; y) — npoM3apoJsNoe OEeNOMHCASHHEOS DPEITEHHE YDPABE-
genus (1), To paserctTso (1) Bepao. BHMATAA NOYAEHAO A3 PAREH-
croia (1) pasemcrro (4), moayuaem alx—a)+bly—-p)=0, orxyaa
CASAYET, 9TO

x=0+ (5)

Yueno ¢ — uence ®, KpoMe TOro, 8 1 b — BIAHMHEO OPOCTHIE
umena. [losromy umeno x, onpefensemos (popmynoi (5), Gyaer me-
IEIM POCKE B POARKO TOrLa, kKorga =y genurca #wa d. OGoamawmm

p-y
t= a ! ‘,ﬂ}
Torga ¢ — Henoe gHeao M pesenctso (5) npasMer REy r=a+ b,
8 ®o pasemcrea (6) crexyer, wro y=[f(-—at.

Tarum obpasom, goxasano, aTo ecan (o f) — raxoe-aubo ne-
A0YHCASRROS pemenue ypanpenns (1), T sce pEmeHHA STOTO Ypas-
ReHudA aanpworTes opmynamy (2), roe (2.9

Bamewanue. Ecam (x;y,) — uesoumciaennoe pemenue
ypasueHua ax+boy=1, 10 (cx;; cy ) ARNACTCN UETOUHCIEHHEIM
pemennem ypasmenuns (1), TAK KAK W3 REpHOTD PARGHCTRA
ax, +by =1 caenyer sepmoe pasencrso alcx )+ bley )=c.

DT0 VTREPHAPHEES QACTO OKASEIBASTCA NOJNEIHEIM IPH OTLICHA-
HWH pemenda ypaspesus (1).

b(f-y)
e

3ana=wa 1. Joxasars, uro ypassesne 42x+ 66y =13 5e ameer

NeTOUNCIeHHRY PEMeHTR.

- Jlenas WACTE YPABHEHWS OpH J00MX Heanmx x H y SABISAeTCHA
YeTHEM YHcToM, § opasas — deuerHsiM. [Hostomy ypasHenue e
MOMET HMEThE [eNouHcHeHEmX pomennii. K ostoMmy ke smBogy
MOMCHO NPUATH, NPUMERAR YTuepdctenne 2. -

3apasua 2. Hafiren boe DedodHcieRELe PEIeHHA YDABHEHHS
Tx+156y=3.

[ Pacemorpum ypasienue Trx+ 16y= 1. Ouo uMeeT nejoumciensos
pemenne (—2; 1), Iosromy (zamMevanne B TEOPEMe) HCXOAHOE YPan-
HEHE¢ HMeeT oetounchesnos pemenme (—6: 3), a Boe umenovuHcaeH-
HE® DElIeHWA HTOr0 YDABHeHMA asjawrcs dopmymamu (2), 1. e.

x=—-8+15t, y=8-Tt, tcZ. 4

B saxnoNeRnRe PACCMOTPHM JBEE BAAAYH, B KOTODKX pedb Haer
off OTHMEKARAN NeToTHCIeEnME pemernil reanselinnX YpaBHeHNIE.

danaua 4. Hafire see UelouHCASHHLIE DRIDEHHA YPARHeHMWS
P yz =T
danumen ypasHenwe B mHge (x-y)(x+y)="T.
§ 5 a7

PoiieHmre yPAEHEHKR B WEikix SHCNax




Tag Kag AeIHTETAME HpaBoll 9ACTH YPaARHeHHS ABAAITCA Oa-
pu wEeen 1, T -1, -7, 70 COBOKYNHOCTE BCEX OeN0YHCAEHREEIX
petiennil YypREMeHHS CONMANAGT ¢ MIOMOECTEOM BCOX HeNouMeiedH-
HElIX peureHddl cIeIyIOIIHX CcHeTeM VpasHeruii:

.x_y=1_. [x—y::?" [x-y’-nl, x—y‘-:—?.
x+y=T; x+y=1; x4y=-"T; T+y=~—1.

Pemus 3TH CHOTEMB, HalineM Bee OENOYHCNOHHLIE DEMeHNA
wexonHoro ypanuenms: (4; 3), (43 -3), (-4: =3), (-4; 3). =

Bameusnue. Ha vpasueRna chejiyer, 4ro ecan HalIeHo of-
HO er0 HefoMHCIeHHOS pelleHHe, TO OCTANbHLE 3 DeIeHHA M-

HO TOAYYHTE M3 STOr0 Pellenns, HCOONL3YA pasenctso (-a)’ =a’.

3anawa 4. Moxasats, 9ro ypasmenne x'—y*=1994 me umest

HEeNOYHCIeEELX Pelenni.
[» Banummem ypappeswe B BRje (xr—y)(x+y)=1994,

a) Boan wwoan x 0 § SBAAKTOS OJHOBPEMEHHD TeTHEIME WAW
HEYETHRIMHE, TO SHCRA X — ) B X4 Y8THLE, H NOFTOMY JEBAA 9ACTh
YVPASHEHHES B 3TOM ciayuie genwres 2a 4. Ho npapas gacTe #e e
aurca #a 4. [TonToMy B pACCMATPHODASMOM COyYae VDARHeHHE He
HMOET HMed0YHCITEHHBIX pm:l:mnn.ﬁ.

6) Ecnm ogno @o 9@cen x, § 9eTHOS, A APYTPOe HEeWeTHOe, To
-} W X4) — HOUETHLIE UHCAA, W N0ITOMY JNEBAH SAOTH YDAEHE-
HHMHE — YHCJAO HEYCTHOR, TONOA HAK UPABAS YS4CThH VPABHEHHS —
qeTHos aHeao. ChelopaTeibho, B B PTOM CAyHae ypABHeHHE HE
HMEeeT HENOTHCASHHBIY pelnenui. f =%

P 3agaua 5. HaiiTh noe naps neasix aMcen (x; y), 1pH KOTOpRIX
AENAeTcH BepHEM pamencTeo 3xy 4 16x+ 13p+61=0.
[~ ¥MHOMEM ARAHOP VPABHEHWE Ha 4 H npeolpasyes Jesyr Hacts
NOJAYVHMeHAOM YPARHEHEA?
Bry+8-16x+3-13y+3-61 =3y (3x+13)+ 16(3x + 13) 4+
+3.61-16-13=(8x+13)(3y + 16)- 25,
Pemnm ypaneenne
(Bx 4+ 13)(3y+ 16)=25. (1)

Tar kax AensresaMme aucaa 25 apamwoTes ameas £1, 5,
£ 25, 10 MHOMECTHO HEOX NENOMHCIeHHEIX pemednil ypanuemns (1)
CONEMNTCH B MHOMECTES [ENDUHONEHHLEY PENeHHH clelyviommx
HISCTH CHCTEM:

1) [3x+13=1, 2) PHIE:_L 3) {3x+18="5,
3y+16=25; 3y +16=—25; ‘Hyi'lﬂ-ﬁ&;

4) [3x+13=-0, 5) [3x+ 13=25, 6) [Bx+13=-285,
dy4+16=—"5; dy-+16=1; |3y+13=—1.

nﬂpﬂﬂ.ﬂ. HETREPTAA H OATAH CHCTEMB HMOEDT HElOoUNCIoHHEEIE
pemenns (—4; 3), (-=6: -T) »n (4: —5) coorsercreerng, OoTiThLHLE
FHOTEMLE He IM8I0T DEeHEE # meTkX uypcnax. -« N

88 Fnawa |l
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YnpasHeHma

29. 1) Joraszars, 9ro ypaspenme 15x 440y =17 ne nmeer ueno-
UHCABHHBIY peimeH.
2) Hauitre Bee menouEcleHnse peineHds ypangeans dr—3y=11.
30, 1) Jloxasats, uro ypasseame x®—y*=30 He umeer nenoumc-
JeHHLIX pemennii.
2) Horasars, wro ypasgenme 21x—7y"=9 me umeer neno-
UHCHeHHLIX PemeHnii.

Haiirn Bee nejouMciedHbie pemenns ypanseaua (31—32).
81 1) x®*-y*=21; 2) xy=5-=x.
32, 1) 3xy+10x-13y—-30=0; 2) 8ay+19x+10p+56=0;
3) x*-6x*-xy+18x+By+T=0;
4) P —xy-Tx+2y+23=0.
[33.] 1) Haitrn Bce HATYPANLNLE YHCTA X, §J, OPH KOTOPHX SBJIH-
eTca sepHbiM pasescrso 2x7 - Gry— 124" =6,
2) HaiiTi Bee neabie ODONGHNATETEHLEIE THCIA -I. Ij, IpH KOTO-
PHIX HEASETCA BEpPHEM pabencTso 2x°—xy—y d 4 3x+ Ty =28,

¥YnpamHenus x rnage |l

34. Nokasars, uro ameno 333333+ 777777" genwres na 37.
35. NoxkazaThk, 4TO YHCAC @ NedHTCA EA N, SCOH:
1) a=25'"04+7:5", m=82; 2)a=10"+10"-92, m-18;
3) a~86"-12"-38", m=10.
36. Hadimn nocnensmon undpy 4Hcaa @, ecam;
1) a=T2125 443191, 2) g=d4347-17'7.

37, Noxasatk, uro wncno 13n* + 1 me geanres Ha 3 HA NpPH HAKOM
neN.

38. Jloxasars, uro umcao n®+3n®+8n+82 we gemwrcs ma 3 =M
mpu Kaxom nEN.

39. HNorasarTs, 9T0 SHCIO0 11n* 4+ n genures ma 6 npn mobom neN.

40, loxaasars, aro npyr T00RX HATYDARLHEIX M M [ THCNO
(3m+6n+ T (Tm+n+2) genurca ua 8.

41. [Moxasarh, 9T0 €COH Neloe SHcIo m—1 genutes #a 9, 7O YHC-
a0 m*—1 genwrca ®a 27.

42, Hafite menounciendbie PeMEeHNA YPpaBHeHWA:
1) 3x44y=18; 2) 9x—Ty=4.

48, MokagiTs, 9TO HE HMEET PeMeHrl B IemMX UHCIaX YpapHe-
HHE:
1) 1322 +1=3y5"% 2) 92—yt L T4

44. [NoxasaThL, 9TO THELO & JENUTCA HA M, GCHNH:
1) a=108"-199, m -99; 2y g=2911, m=33.

45. Hafrru ocTaToRK OT MeMeHHA YHCIA 4 HA M, eCiH:
1) a= 10°¥ £ 1283456789, m=11;
2) a=7-2413.14, m=5.

YnpaskHeswn k& rnase ||



46. Halitn HaTYpanmnHOS WHeAO m= 1, eciH HATYDANLHEE THOIA
8rn+38 1 Tan+1 pennrca ma m.

47. Mycrs m m n — HATYDANBNEIE WHCNA, TAKME, WTO HHEIO
m+n+2 genuren ma 6. Hoxazars, wro gncho m®+n'+ 8 rax-

e pennrtca Ha 6.

48, Nloxasatk, wro wacno n®—6n geanrtea Ha 5 opm awGom neN.

49. Hafitn Bce mensie YHCAR R, TAKHE, WTO YHCAO 4 SBAAETCH
LEenBIM, emn.

nt42 2t 41
1a= 2 2 a= H
: n—1 ) 2n®-1

ntpdnteT nt4a
) n?41 ) nf41

50. Haiite Bee nenouuCHeHHLIE PICHMA YDARHeRWA:
1) ¥*=p"+4y+8; 2) 2 -8x"-xy-8x-2y+27=0;
d) 3xy+16x+13y+61=0; 4) 3xzy-10x+16y—-45=0.

Bonpoce! & rnage |l

1. HarypansHoe GHCA0 @ AEMHTCA WA HATYDPANBHLIE WHCEAA M W M.
MoHO M8 VTBEDKAGTE, 4TO @ geawTcA ®Ha mn?

2. Harypanphme 49Hcaa a W b He JeNATCA HA HATYDAJLHOE SHC-
a0 m. MomEe TR yTEepHCAATE, YT0 HA M He AEJNTCH:
1) mx cymma; 2) ux OpoMsseienues?

3. Harypansasie ypena ¢ # b me jgensren ma 3. Mompo am

 YTBEPHAATH, 4TO uMcAo @’ —b® geamtenm ma 37

.| Mosmo nu yrsepasiats, uTo ops noGLX HATYPANRHEBIX M 1
MEJATCA HA M+ R SHCNO @, SCIH:

1) a=m®+n% 2) awm®4n%
m® %

3) a=m"—n% 1) a= 17
m-+n

5. Halri HOIEUSCTRO HATYPANBHLIY THCAN, HBAROMIHXCH AenH-
TEAAMH YHCAA 0 (BENIOWAS eMHMILY W CAMO 49HCIO &), ecam:
1) a=64; 2) a=600,

8. Chopmyamposars npuanaxu geammoctn ua 6, 8, 12, 15, 125,

NMpoeeps cabal

. Haiire ocraror or genenms yuena 123456781 #a 9 (me npo-

HABOMH AeIeHHH).

HaitTri ocraTor or genemws smesa 10-5'° ma 4.

Haitte nocpegmwio ordpy amcaa a=2% 43",

He prmonsss onepamni BRMATAHEA 0 JeleHHs, BLACHHTE,

ReNHTeR JN dHcno a=8675423-5723468 na 3.

. BEACHHTH, KenuTcs A0 gucio 1283456780 aa 12,

fi. HMoxasats, 9To npu Jgwbom neN uncio a=n®+36n gerurcs
na 6.

20 Foaea
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'.F‘ l WMcTopuwyacKkan cnpaska

Ocapoprol sagadell TEODHR JETHMOCTH CYHTARTON Safada Bhl-
ACHEHHA JeNHMOCTH OJHHX HeALX YHCEN HA JApPYIHe, HAXOMJIeHAS
OCTATHOR OT AefeHHA aTux umcen, B ocHOBe TRODHM QeSWMOCTH
neAT YTEEpIKAeHHe, Joxasannoe dpasnmyasckam yuerwmm B. Ilac-
wadem (1623—1662); «Iyers marypanemoe gucao n>1 sanucaso
B g-HYHOH cHCTEME:

n=aq"+a, ¢ '+...4+a9+a,

OfosuAqNM 9epea r, OCTATOK OT fenennsa ¢° ®a p>1 (s=1,

2, ..oy k) B cocTaREM uncHO
W@ @ Ty oot Oy T8y,
TOMA SHCHA M W 71 AMEIOT OIHHAKOBRE OCTATEHR UPH JBNeHEH Ha p»,

PaccMoTpeHHYID B TAABE TEOpPHID CcpaEHeEAH (KOTOpYHD TAR-
e HASKBAT apuipMernioll cpasuenwil, apAdmeraroll ocTATKOB
nne apudmeraroil snderos) paspaforan Hemenxnd MaTeMATHH
K. @, Tayee (LTTT—1855). Ormernm, uro gna Pepma u dfinepa
NOOWTEHR COZGAHHA B CHOE BpeMsA TAEOH TEOpHH HE VBEH4YANHCD
VOOEKOM.

MNomrmo ©epyma 1 Jiinepa, SHAYATETEHEN BRIAL B pPELISHMNE
oTAelbENX 3ATAY TEODHH JEIHEMOCTH BHeC QPOHOYECKHDN YHeHLI
M. Narpasm (1736—1813).

Pagnuunvivmy obobmennamna sonoroll Teopemn Payeea (mnamg-
DATHYHLEIM ZAKOHOM BOANMHOCTH) YUeHEIe 3aHMMANHCE BIUIOTE 00
HAITHX gHeld. SHaUuTenbHbi BKAAL B 8TOM HANDABRITEHHE BHEC
oregecteeRHElR matemarax H. P. Madapesua (pog. » 1923 r.).
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Bee, umo Owao fed amozo mesmuo,
COMMUMEREND U MOSEPND, Rumesgmura cferang
ACHBIM, ACPHINM  09esudHbLM,

M. B, Jomonocos

& 1. MHorounexsl 0T oaHOTO
NepemeHHoro

P HanoMuum, 9T0 B peayikTare chrodtedss,
BRYHTAHNA W YMHOMKEHHA MHOPOWIEHOB CHOBSA
NONYHAKTeA MHEOTOSIeRB. B arom naparpade mo-
aHaKOMEM Bac co cnocofaMB meTeHHA MHOIOYIe-
HOB YIOJKOM ¥ DACCHIDREM DogpobHee, KAK OpH-
MEHAETCSH HTOT CHOCOD AU pelIeHns anrefpauge-
CKHX YPABHEHHH.

Jlmboit mMumorounen (obospaunm ero P(x)),
mmpmmuﬁ TONBKO OfHO HEPEMEHHOE T M ero
HATYPANLEEIe CTENERH, MOMHO 3ANONCATE B CHLH-
dapmuon aude

P(x)=ex"+a,x" " '+..4a, _ x+a,, (1)
rae @y, @y ..., @, ,, @, — HEKOTOpHE AeHcTBH-
rensHue ypcns., Eean aﬂaeﬂ. To MEOTORTER P(x)
HEZHIBAIOT MHOZOYAEHOM CMEneny n (nE n-f ere-
OEAH), WIPH @x" — CMAPUuM WIeRoM, d, — cao-
Goduwm anenom. Muorounen P(x)=a, t-ga " e
SAJAHAOE YHCNO, 4,20, HASKBAKTY MHOZOULEHOM
wyaegol cmeneny. Iucno () BAIEIBAIOT HYASER.M
MHOZOLRCHOM.

Hrobsl NOKAZATE, 9TO CTENEHL MHOPOWISHH
pasea A, smecro P(x) unoraa numyr P (x). lna
0b0IHAYEHNA MHOTOWISHOR m:nnmym THEME |
apyrme Oyxsst: @ (x), M (x) & v. 5. Hanpawep,
Qu(x)=x"+2x+2, M (x)=x"-2x+2.

OnpepanaHue

Isa MHOTOYIEHA OT OAHOTD TMEpEMEHHOTO X,
NPEACTARACHARES B CTANIADTHOM BHOE, MON-
decmeenHo Ppaskbl, BONTH PARHEL WX CTENOHN

H paRHE KOMMOHIEERTRE OpPH OIWHAKOBEIX
CTRIIgHAX X.

Fnwmg
MEoroqanam. Anraﬁpah-mmne VPEEHEHWR




Banava 1. Haitro unena a, b v ¢, ecnw Muorovnen x4+ 6x% 4
+ax+D panen kyGy anyanena x4c.
Mo dpopMyse KyHa CVMME OOJMYVIASM
(x4+eP=x?+8x%. c4+3x.c®+ P
C noMOImsD ONpPejleledds TOMISCTRCHHEOND DARSHOTEA MHOPO-
=86,
QUNeHOB MOAYUuM oueremy | a=30%, oreyne =2, =12, h=8,
b=t
DTBB"I‘- L‘==2| ﬂ=-121 #-‘BJ *

Muorounermsl HMEIOT MHEOTD CBONCTE, AHANTOMHYNKE choflcTEAM
genklx gncen. CaMmy sanack MEOoTouneHa P(x) 8 sage (1) smomxEO
CUHTATE AHANOTOM JADHCH THOOT B ﬂﬂﬂﬂTmﬂ'ﬁ CHCTOME CYMHCITIe"
HHH.

CreneHnh NPOU3BefeRHA JABYX MHOTOUJEHOR PABHA CYMMe CTe-
OeEHeH MHOMOYISHOE MHOHIMTENEH.

Ocoboe MECTO B TEODHH MHOTOSASHOD JAHHMAST IeJesne of-
HOTD MHOTOSAEHA HA SRYToi.

PaccMOTpHM HA NPHMCDAX ACACHHAE MHOIOUWIEHOB YIOJOKOM.

B3agaua 2. Paageants yroakom muorownes P(x)=10x - Tx-12
e MEoroaaer @(x)=5x+4.

105 -Tx-12 [bx+4 < Aeawtenn

10" +8x  [22-3 < yacTHOE

[nepesil ocvaror > —15x-12
T —1bx-12

0 OOTATOR

OcraTok paBeH HYIW, DoaToMy Muorouied Px) aenmurcd HA
MHorodTeR @ix).

Orper. 2xr-3. 4

Oyers sagaan Maorodases Plx) crenesnn nzl o #He Hymenol
muEorouaeH @{x). Ecnn eyvmecerayer smuaorowred M (x), raxod, aro
MOH BOOX T CHPRBEIIHBO PABRSHCTEO

P(x)=MI(x) Q(x), (2)

TO MOBODAT, MTO MHEOrOWIed P(x) genurecs Ha mBorounen Q(x), a
thopmyay (2) HasuBa0T @OPMYA0LE Jelenul MHOZOYAEHOE,

Banaua 3. Paagennte muporounes Px)=38x"+2x"-1 na muo-
rotwnes Q(x)=x*+x.

g1 83
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[ BROOJHAM JeleHHe YTOMKOM:
_B3x'422-1 x4 x
3x' +3x" 3x*-3x+5
_—ax*3 271
-3x*-8x2
_5xt-1
6x*4 Bx
-bxr-1

Ha orom genemme smuorounens 8x'+ 2x*—1 ma mBorounen
x* -+ x 3AKAHYMBAETCH, TAK KAK CTeNEHL OCTATKA - Hx -1 MeHbme

CTENEHH AeAHTEAA T° 4+ X.
Oreer. 3x*-3x+5 — uacreoe, —5x—1 — ocrarox. <

Ofiparem BHAMAHHE HA TO, 9TO CTENeHL YACTHOrD # sagade 3
pPABHA PASHOCTH cTensHed ZelMMOro W JeiHTels, 4 CTeneHb OCTAT-
KA MOHBIIE CTENEHN AeNHTend.

Boobme ecan macrouaesn Px) crenesn n =1 geast BEa MHOrO-
unen @Q(x) crenenw k51, k<n, T0 copasegmBEo PAREHOTEO

Plx)=M(x) @(x)+H(x), {3)
rae M{x) — uacrEOe, cTenemi wotoporo me=n-k, R(x) — oc-
TATOK, CTEOeHb KOoTOporo [<k.

TosnecTrentoe pasescrso (3) Hasnsaor gopmayrol deaenus
MHOZOMAEHOE ¢ OCRLONLICOM,

Hrax, srofs paageasnts maorouaes P(x) sa meoroanes @ (x),
HYHHO:

1) pacnodo:aTh: SJETHMOS H JEAHTENL 00 VOLIBAIIHM oTeme-
HAM X}

2) pEagenInTh CTAPINHED wieH AeJAMOT0 He CTApIME wien xe-
JTHUTENA; TONYYEHERIE OTHOYTEH CRENATH NeDBLRIM TLISHOM A~
CTHOTO;

3) mepemEil Yned YACTHOrO YMHOIKHTE HA QeIHTENE, PEIVILTAT
BRIMECTH WA AeJHMOr0; DONYVYSHHAH PRSHOCTE ABIAETCH Nep-
BhIM OCTATHOM;

4) uTobLl DONYIATE CAEAVIGITRIT 96N 9ACTHOTD, HYSHO ¢ Hep-
BEIM OCTATKOM MOCTYIMTE TAK, KaK DOCTYVOANHM ¢ JeifMbiM H
Aeawrenes B OveExTax 2 w 4.

JTo eNEAVET TPOAGANATE MO TeX mop, NoKA He fiyaer nonyuen
OCTATON, PABHEIE HYHW, MAW OCTATOR, CTENEHE KOTOPOrO MeHLIne
CTeneHA NelHTeIA.

Bagaua 4, Pazgenurs muorowien 3x+4x' + 1 - 152" 4 225 9x*

ua mHOTOuYmen 2xf_ xd,

= Pacmoonodany JeaMoe B IeluTelsh 00 yiusaniiem cTeneHsM I
H DETOTHAM JefeHle yromdkon:

g4 Faawa

Misorotinens, Anrefipanieckns ypasHEHus



_2x% 4+ 4x' - 152" - 92 + B+ 1 |- 2" + 22°
220 4t —2x" Bx—1
_Bx'-1527-02"43x+1
8x' - 16"
2 -0x" 4 3x 41
e
T+ 3x+1
Orper. -2x*—Bx-1 — uaecrnoe, —Tx*+8x+1 — oeratok. 4 3

P CpoficTia JeIRMOCTH MHEOTOMJISHOE

1. Ecnm muorcounen P(x) gennres aa maorownes G{x), a MHO-
rognes Q(x) gennres ge muorounes M(x), To muorownes P(x)
nenuTcHa HA MHOrowmen M(x).

Hanprmep, muorounen 81x' - 1 gensrres wa mmorownes 95" -1,
a MuHorounes 9x*—1 genwres na muorounew 3x+ 1, nosroMy MHO-
rounes Blx'—1 penurca wa mEorownen 3x+ 1.

2. Ecow mmorounenwt Plx) m @(x) nenxnres HA MHOMOYIEH
M(x), To muorouness Plx)+@(x) n P(x)-@(x) gensrca ma
mBaorodaes Mix), a mmorownen Plx)-@(x) neanrca Ha MHO-
rownes M*(x).

HanpuMep, xaskaeit wa suorowneson ' =1 u 327 - Tx+ 4 ge-
AUTCA HA MHOrOWIeH x—1, noaromy MEOrOWNeH x4 3x'-Tx+3,
paBHBIl HX cyMMe, W MHorownen x'—8x®+ Tx-5, panauil ux pas-
HOCTH, feantTcAa #a x—1, A MmAorownen 3x°— Tx' 4 4x* - 82% 4 Tx -4,
pEBHME WX OpOHABeAEHMD, AeauTes Ha Maorownen (x—1) =
=xi_2r+1. FNE

M=% 3anava 5. Hafite ynena 2 2 b v TORZSCTEEHHOTO PABEHCTEAR

x4 25t =182 - 22 4+ 16=(2+ 1) (2% +ax*—-1Tx+b).

# E-HHD.HHHH YHEDIKEEE{I MHOPOMISEHOR B Epﬂ.ﬂvﬂﬁ qHEOTH J!;BBEDI'U
pasencra (x4 1){x*+ax?—17x 4 b)=xt +ax® - 172 + bx 4+ x¥ 4 ax? -
—1Tx+b=x'+(a+1)x® +(a-1T)x* +(b-1T)x +b.

Ha To#tIecTBeHHONO PABEHCTEA MEOTOMJICHOB CHefVeT:
a+1=2, a-=-1T=-—16, b-17=-2, oreyan a=1, b=156. «f IF=1

=% Jagaga 6. He punonsss IeneHHa MEHOMOYICHOD, HAHTH OCTA-
ToK 0T jgenenns sporounena Plx)=x"4x"¥+4 ga mmorounen
Qx)=x-1.

- DfosHANEM OCTATOK OT LedeHns MHorodnena P(x) aa MEOrOSIeH
Q(x) wepea R{x). Ouennpro, R(x)=ax+b, TAR KAK cTeneHb OCTAT-
KA MeHLIIE CTeneHH NeNHTENN.

Mo dopMyne JeleHHA ¢ OCTATEOM MOAYTaeM

L L= (- 1) M (x)Fax+b.
A a5

MHOrDUAGL OT QAHOFD NEPEMEHHOrD



Ipan x=1

1414+4=0-M(x)+a+b, nan G=a+b.
Ipa x=-1

1-144=0-M{x)-a+b, uan 4=—a+bh.

Tosyyenane ypABEeRNA OTHOCHATENLHO @ n b ofpasyior cue-

bhwG,
TeMYy [“:+b 4 PemmB Kotopyio, monyusem a=1, b=5.

Oreer. B(x)=x+5. o

Jamaua 7. TIpe #akux HATYDANBHKX SHANMCHHAX N BRDAKEHHE

2n? _11n+13
_ n=3
> Pasgenum smesuaTens gpoln #a gpaMeHaToNh:

_2n*-11n+13 |n-3

ABNACTCA IENEM WHeaom ?

2n*-6n 21 -5
_—5n+13
—Bn+ 15
-2
Taxnum obpazoM, HCXOIHOS BRIDAMEHUE DARHO 2.':—5—]%3.

UTO ABAAETCH UENLM YHEA0M TOTHAA ¥ TONBKO TOUNS, Korma 2 =ma-
neno gennrcs HA n-3. [HockoneRy NeanMBE gjeanTensasmu umcia 2
asamoTes 9Hena -2, -1, 1, 2, 0 TooRR0 OHM, NOAYUABM, 9TO N
MOMET DEIThH PABHEIM TOXBKO wHcHaM 1, 2, 4, 5. < A

YnpaxHeHwa

1, Ha#iTe gacTHOE:
1) (2% +3x—-4): (x4 1)
2) (%= Tx+10):(x-b);
3) (B + Tx2-6x+1):(8x—1);
4) (4x® 52 4 6x+9): (4x+3).

2. Haftte sacrHoe:
1) (152 -2+ 8x—4):(3x% + x +2);
2) (9x' - 92" —x* 4 8x—2): (82 ~2x+1).
4. Sanwcarth GopMyay EeleRERA MEoPowaeHa P(rx) ma mHorounes

Q(x):
1) P(x)=x"-5x+6, Q(x)=x+4;
2) Plx)=4x*-x—-38, Q(x)=x+58:
3) P(x)=x"-x*+4, Q(x)=x+2;
4) P(x)=2x"4+8x"-7, @(x)=2x-1.
4. Ha#itH vacrHOR M OCTATOK OT geneuns muorowiexna FP(r) aa
MHEOroumes 6 {x):
1) P(x)=2x" +4x* - 52— 92"+ 18, Q(x)=2"+2x%
2) P(x)=3x"+2x*'+8x+7, Q(x)=8x+2;
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3) P(x)=6x'+x"4x, Q(x)=2x'-3x%
4) P(x)=1582"<Bx* +82°—1, Q(x)=3x-=x.
5, Hadtrm umenn a 1 b 43 TOMNECTBEHHOrO DABEHCTHA:
1) 2x"—dx? 4 bxr—3=(x—-1)(2x* +ax? 4 bx* - 2x + 3);
2) 2?2z -1)(x'-axt + 22 1 224 D).
6, BuwacEnTs, OpH EAKOM IAAYeHER & Maorowaen Flx) genwvea
Ha MHOTOUWXen §(x):
1) Plx)=6x+Tx+a, ng):-ﬂ:wa:
2) P(x)=x"4 2" —dx' —dxitar®+ dr+a, Q(r)=x+1;
3) P(x)=x*+ox*+ax-15, Q(x)=x-3;
4) P(x)=—4x*+ax+5, Q(x)=4x+5.
[7.] He sunonmas genenns MHOrOWIEHOB, HARTH OCTATOK OT Ae-
neAna mHorownena Px) sa muorounes @ {x):
1) Plx)=x"+2"— B2 2 Bx, Q(2)=2+x—6:
2) Ple)=x"-2x'4+x"+x-2, Qlx)=1"-4.
8, Haftre ooraror or genenms Mumorounens P(x) man mEorouses
Q(x):
1) Pix)=x"+4x%4 x*4+3, Q(x)=x"+6x+8;
2) P(x)=x"-d4x"+ 82—z, Q(x)=x"-4.

9. Ipu kaxux HATYRAALHLEIX 3HATEHMAX A BLIpAMEHHE 2““:
ARAASTCA HATYDASRHRM SHCTOMT il
8at—Ta+17

0] Mpw kaknx mefihix IHATCHEAY A SRDAMEHHE S s e
ARETCH HATYDANLHEM SHCTOMT iy

. -3 -
11, IIpn xaKEX HeAWY SHAYEHHSX 7 BLEPAIKOHHE 2—”?—]%-15
ABAASTCA [DETkM wHcaom? 3 g

§ 2. Cxema lopHepa

P Banaua 1. Pasgenwrs muoroanen P{r)=2x"—8x+5 #a muoro-
yner @ (x)=x-4.

> Paagennm suorounen P(x) ma maoroanen §(x) yroiwos:

_2x%-8x+5 x—4
227 -8x* 2x% 4+ 8x+20

_8x*-3x+5
Bx®_32x
_29x+5
20x-116
121
Orser. M(x)=2x"+8x+29, R(x)=121. 4
Nexenne MUOFOWIEHA
Pix)=ax"+ax" '+..+a, x+a

L (1)
§ 2 ar

Cxema MopHepa



HAa MHEOTOYAeH §(x)=x-a yaobHo BROOIHATE, WCOOABIYE AATOD-
PHTM, CBASRHHEA ¢ EMeReM AETIAHCKoro MatTemaTnks oprepa.

Ecau M (x) — uacTHoe oT gedeHns mAorowaesa Px) sa asy-
uned @(x)=x—a, T0O CHPABELANE0 PABEHCOTEO

Plx)=M(x)(x-a)+H, (2)

rae M(x)=cx" ‘e " T 4o, ,xide | — mmOrounem crene-
an n—1, & — waeno.
Ha (1) u (2) chegyer, uro
ax*+ax" 4. ta,_ xia =(e @ lvexF 46, NE-a)+R. (3)
Yrobni maiit wosddnumestm maorovaens M(x) »n swcno B,
pacepoeM ckofxn B npasolf wacrn pasencrsa (3) B ppupanHAem KO-
MbEOEERTI OpR n',u-nxm:umx orenenax cness n copaes. [lony-
THM G = C,, O, =€, = , Ipu k=1, 2, ..., n; ¢, =R. Orcioga cne-
nyer, 9Te ¢ =d, €, =g, +ﬂ-€h | mpH h-=1 2, «sss N3 0. =R.
Buwcnmma 1: WIMeHTOE MHOMOUYAeHA © oerATRS mpos-
BOAMTCH © NOMONILED cAemyiomed Tabnmmn:

Bu ﬂl ﬂg s llrl,. 1 II"
a | eq=ay £y = Cg= Cp_1= R=
=iy + @y =dlg T AC] | o R F = FAC,

dra rabauma sasenaerci cxeaxol Fopuepa,

B peprodt orpoke aroll Tabamimsl cogepsarted xosddunnesT
Gy By -eey @ MHOPOSRERA (X)) Bropas ¢Tpoxa SANOAHASTCH
o CASAVIOMEMY OPABRAY: «B Hepsyid KAeTKEY HALD DAOHCATE
MMCNO 4, B3 mepBo#l KieTkH oepeof crpokd. Bo sTopyn Hier-
KY HAJO JANHCATE YHCAO 4, W3 BTOPOH KJAeTKH nepmoii crpo-
EH # OpHbABNTE K HEMY OPOHGReSeHHe WWOAN @ A Ipeime-
ereymuil sneMent (aneno o, =a,) rropoil cTporMs,
Clegyomias OVCTARA KISTEA SANOAHASTCH TAK: K CTOAMEMY
BAN #ed aHcay neprofl oTpoRM HALO NpHGABMTH OPONIBEIeHHE
UHCSA @ Hi Opejibiiyiies MHeA0 BTopoit cTPORH.

Bocnonsayemea cxesmoll Foprepa jUiA aaauciesns Kosdbdumn-
£HTOB Y&CTHONO H OCTATKA © sagawe 1.

2 0 ~a b

4] cy=2 cp=4-2=8 cy=—8+4-B=29 R=5+4.28=121

Cnepoparensno, 2x* —8x+4 G=(xr—4)(2x*+Bx+29)+ 121,

dagana 2. o cxeme Topeepa pasgensts MHOToOwnen P(x)=
~2x% 4 x* b x4 1 un geyunen x43.
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-2

1

1

1

(~2)+(~8)1=
=-G

L+(—8) (~6)=
=18

14{-3)-16~
-

14{-3)(-4T)=
=142

Ormer. P(x)=(x+3)(x*—5x" +16x-47) + 142, 4

Ecin ny:HO pasgeniTs ¢ o¢TaTioM MHorcuneH P(x) Ea muEo-
roanel @(x)=ax+b, a=0, To MOMHO cHAYANA PEIACANTE €0 MO

cxeme lopmepa #a msorownes @, {:]-x-(- -E-) Torpa eenn M (x)

# R — uncrEce A ocraTor ot aenenus Px) Q(x), a M, (x), R, —
YACTHO® M OCTATOR o1 Aenenua P(x) ma @ (x), to R=R, a

M (x)= L M, (x).

Bagawa 3. Pasgennrs muorounen Plx)e=x%-2x-10x+3 ua
muOTOMIeN Q(x)=2x4 5.

> Pasgeanw mucrowaen P(x) @a geyaaed f.},‘ {x]=:-(-— g-) oo cxe-

me loprepa.

1 -2 ~10 4
& 5 a a b 1
3| ] lghr=—=g | -0e[-3H-20% | %
Hva:'., M,ﬁ{x]=x3—%xt+—3—. Torgi M{:Ju%(:”—%x+—}=
=t 8 S Bl =t
—Ef 4x+3.ﬂ R, ? 3 . "
- EL SN AL e B
Oreer. P(x) {2:+E}(ix 4*’”‘3) Bulﬂ

¥YnpaxHenws

12 BunosanTe genenme MEOrOWAenos oo cxeme Topeepa:
1) (Bx%—11x*—1):(x-2); 2) (2x*— 2% — 274 82— 2):(x+2):
3) (A" +8x  +xT—x—-2):(x+1); 4) (32 + 42%): (32 +2).

13 Hpu xaxom omauennw a muorownes x®+axr+1 npm gesemmun
HA JBYUIEH X -4 JAeT OCTATOR, pasHmd 37

§ 3. Muorounes P(x) u ero xopeHs.

Teopema Beay
™ 3apaua 1. [lan muorounen P(x)=2x*—3x"+ Tx*~10x-186.
Hafira P(=1), P(1), P(D), P(2).
B P(-D=2-(-1)'-8(-1P+ 7(~-1¥-10(-1)-16=248+7+10-16:
t. e. P{-1)=8; ananormune P(1)=—20, P(0)=-16, P(2)=0. 4

£3 o9
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OnpenenaHne

JHaueHMe ¥, TpH KoTopoMm mBorosgen P(x) ofpamaetcs B
HYIL, HASKIBAIOT KOPHEM BTOIC MHONOMIEHA.

Hanpusmep, ogus #a xopaelt smuorowrena Plx)=2x'-32"+
+Tx*—10x— 16 panen 2, rarx garg P{2)=0.
Bagaun 2. Pasgennms muorcames Plx)=2x'-8x"+7x*-10x-16
EA AEYWIeH r-—1.
Bocnonnayemca cxemofi Noprepa:

2 -3 T -10 =16

1 2 =] LF -4 =20

Orser. P(x)=(x-1){(2x"—x*+6x—4)-20. 4

Cpassuais peavisTiThl pemedHns samas 1 m 2, saMeTHEM, 9TO
OCTATOK OT OESEHHHE JaHHOre MHorouwnesa P(x) ma x—1 pasen sHa-
YeHHID STOMD MHOTOWIEHA OpH X=1, T. 8. R=P(1)=-20,

Sror darr @e crysacH. OR DEPANAST THAMEHHTYIO Meopey
Beay (3reen Beay (1730—1783) — dpannyocknil MareMaTHE).

Teopewma Geay
Ocratok or gesesus mporodnesa P(x) sa gpysnen x-a
PHEEH SHAYSHWID STOrO MHOPOUIEHA OpH XT=d4, T. &.
Pla)=R.

| Banumem DopMyny JefeHHi MHOIOGSIEN0E ¢ OCTATROM:
Pilzx)=(x—a)@i(x)+A.
BaMeTHM, UTO OCTATOK F He CONepENT ¥, TAK HaK AeIHTEIL
(r—a) — MROrOYNeH HepBol CTemeHH.
Ilpn x=a w3 avoro pagedersa noayuaem Pla)=(a-a)@(a)+ A,
wie Pla)=0-Q(a)+ R, . e. R=P(a). @

Sapaua 3. Haitre ocrarox o1 AeneHus muorounena Plx)=
=22+ 3x" -4 ma x+ 2.
[ Tax mar x+2=x-(-2), 70 g=-2. [lo reopesme Beay HaXomgHNM
R=P(-2)=2-(-2)"+3.(-2)"-4=4. 4 P
Bl ITpn penennn mAaorowaesa Plx) ss gsyuanes ax+ b nonyuaaercs
OCTATOX, PABHEE IHAYEHHIN 3TOT0 MHOPOWMIEHA NP X=- g, T, 8

=p(-2

R_P( nr)'

Hanpumep, ocrator or penenns wmuorowiena Plx)=x_x'4
+2x—1 ga gpyunen 2x -4 papen P(2)=8-4+4-1=7. I8

100 Maes

Muorounsis., ANraipanseckne ypaaHaHR



FE Teopema Beay npUMeHseTcHE B 108 OUDEJeSeHHE YHCIA KOp-
HEH MHOTOWIBHA.

[Iyere MmEoToanerd P(x) He paBeH TOMRASCTEEHHO HYII0, H TRem-
HOJOMCHM, 9T0, KPOMe ROPRESA X, MEoTouwnen F(x) ameer npyroft xo-
peus x,# x . [lo reopeme Besy P(x) menwres #a x—x, T. e.

P(x)= (x— x,)- M, (2). (1)

TloperaruM B 970 TOMJAECTEO IHATEHHE X=x, TAK KAk xr, —
KOpeHs MHOrownena, To P(x,)=0. 3sawnr, (x,-x ) -M (x,)=0.
Tax wax x,=x,, To M (x;)=90, 1. &. X, — KOpEHb MHOrOWJIEHA
M’1 (x). Ilpumenan Teopemy DBeay Teéneps yme E MHOrowneny
M, (x), nonyvaes pameHcTBO

M (x)=(x- x,)- M, (x). (2)
Mogeranans pasencrao (2) a papencrio (1), noayuaaem
P(x)=(x-x)(x—x,) M, (x). (3)

Ipesnomosam, 1o muorownes Px) amesr & pasHhx xopHef

Xys Xyr Xps were X NosTopas Hame paccy:JeHne k pag, MOTYSHM,

gro Muorownem FP(x) pomken gennThos HA (X — rl] N . .t.]. T. €.

Plx)=(x- = )(x- x,) ...(x- x,)- M, (). (4)

Myoere creness MEorouneas P{x) pasma n. Copasa B papescy-

se (4) cTouT MHOPOYNEH CTENEHN He MeHRINe YoM k, a caesma — cTe-

genn n, sgauer, £k, Toryueasni peayasrar GopMyIHpYeTcs B
BHIE TEOPEMEL.

Teopema

Yucno pasniHY9HEY ROpHeH MHOTOWISHA, TOMOBCTBEHHO He
DABHOTO HYJAK, HE TPEBOCKOMNT 670 CTemeHH.

Sta Teopema, goxaszaEHag B8 XVII s. dmnocodiom it MaTeMaTH-
wor P, Hewaprom (1596—1650), aner BOSMOMEHOCTE ONPEJEIHThH
PpABEHCTRO MHOTOQJIEHOB.

PE.HQEE‘TBD MHOOYITEHOER
P(x)=ax"+ax" +..+a_x+a n @x)=bx"+bx" .. 4b, x+b
MOMCHO DNPEIeINT: TROAKO (MOMHEC HJOKAIATH, 9T0 00A DOHHMANNHA
TEPMMHA +PEABEHCTEO MHOTOUICHOE» QAaKTHYeCKHA COBRMAZAIOT):

1) cumrars HX pPABHEIME, 8CJAH BCe WX COOTBETCTHYIOIIHE KO-
spHHOHENTE OAMHRKOBEL, T. €. a“=bu. ﬂ|=i}1. . ﬂ!n=bm:

2) CUMTATE WX PpPABHKIME, ECIH OpPH OOACTAHOBKE BMECTO
nepemeraci noboro TWeaR ¢ BX AHAYEHER paBHE, T. 2. Plc)l=8(c)
opu amboMm .

Ecan muoroaies P(x)=(x— xn]*~M{.r]. rne M (x) — mmorg-
uneH, HE MMEIDIMHHE KOpHEM T=X, TO X, A18 k=22 HasBawT
KpamusiM KoOpHeM, A GHCIO R — KPpamMHOCMBIO KOPHA X

Hanpumep, Muorowren x4+ x* —4x -4, wueomnil AByRpaTRsil
KopeHh T, =2, MORHO DA3AOKUTE HA MHOMUTENH TAK:

Pyt dy—d= (-2 (x-1). F=1
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¥YnpamHeHds

14. BugcuuTts, SBASCTCH NH 4HCNO @ KOpHEM MHorownesa P(x),
eqan:
1) P(x)=2x"+5x"-2x"-9, a=-38;
2) P(x)=2x"-3x' 435 —x*—4x +2, a= 3.

15. Hafire ocrator R or genenus muorousena P(x) na x—a, ecam:
1) P(x)=x*+8x"-8, a=-2;
2) Plx)=4x""—x"_5, n=1.

16. Haftrn ocrator or jenenma Muorowaena P(x) Ba AByWies
Qix)=ax+ b, ne OLNOTHAA ACAERAAT
1) P(x)=x*-8x"+ 52+ 7, Q(x)=2x+1;
2) Plx)=x"-x"4+2x+1, Q(x)=3x+6.

17, Haitrm xopHaEM mHOrowdeHa Tperheft crenemm:
1) 42* - x; 2) x'—x*—16x +16;
3) ¥4 2xt_x-2: 4) 2x* —x*—50x + 25.

18, Hajtrsn raxoe umeno ¢, uwrofim muorownesn P(x)=x"—x'+ecx®
ABAMACHA WA FBYGACH:
1) x+4; 2) x-b.

18, Haiitu Bee Kopa®r Muorowiena ax’® +x'—8x - 12, ecan ogus W3
HHX pasen 3.

20. Haitrm sce mopmm mumorownesa 6x+bx'—5x—2, ecam ommmm

mmmm—%.

21. Mpn naxux saauennsx a, b u ¢ Muorounen P(x)=x°+ax®+
+bx*+ ¢ penwren va ¥4 2, a npn gesemmi Ha x' -1 gaer oc-
TaToR —3x+ 37

§ 4. AnreGpanueckoe ypasHeHue.
Cnepcteua U3 teopemsl Beay

=1 AnceOpausieckum ypasHenuesn BASHBAIOT YPABHEHHE BHAR
P, (x)=0, (1)
roe P (x) — muHorounen creneny n=l.

OeHLI0 AATEBPANYECHOTO YPDABHEHHA HAILIBAKT CTENeHbB n

muorodaena P_(x).
Kamawnift kopess ypasaenna (1) spnaerca Taxie KopHeM MHO-

rowiena P (x).

dagaua 1, Pemurs ypasnenwe x¥— 22 5x+6=0,
> Jlerko aporapgaTees, 9T0 r=1 — KOpeHsh STOro ypaBHemWH:
1-2=5+6=0.

Paagenum muorounea x'-2x*—-5x+6 ma xr-1 vroagom:

1“ noama W
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x'-2x"-b6x+6 ’x— 1
i x*—-x—B
~x*-5x+6
T—xltx
-8x+6
T—G6x+6
0
Hrax, x7'-2x"—Bx+6=(x—1)(x* —x—86).
Pemas ypasmesme (x-1)(x*-x-6)=0, nmoaywaem zx, =1,
X,=—2, X;=3. 4
Tpr pemesEl Tof gALEYH ¢ DOMODED JeleHlad MEOrOYIeH0R
yianock TOHHIHTE CTENSHL  YPABHEHMS — CBECTH  pelIedde
wylHuecKoro ypaEHEHHSA K pPeIIeHHI0 YPaBHeHHH meproil m sropof
CTENEHH. DT0 CTAN0 BOIMOMHLIM, TAK KAK OCTATOE OT AeJeHAR
maoroaaesn P(x) 58 x— 1 OKASANCH PARHLIM HYJING.
Jna pemenns anrefpuaeckuy Ypassesnil NoNeasms olecTRA
Wa Teopemil Beay.
Cnepcrane 1. Eerm x¥=a — wopens ypasuenuaa P (x)=0, 1o
R=0 n muorounes P, (x) DeiaTca HE ABYWIEH X-a@.
Cregcrspe 2. Ecam mmorownes P (x) geantcs Ha ABYWIeR
x-a, To x=a — Kopeas ypapuenus P (x)=0.

OGa cneacTEMA MOMHO BHIPAZNTSH nnuuﬁ ihopMynupoBROE:
Jl;n Toro 9reb nnrom P o (%) memmaca ma asyunen
X—@a, Heo mm:-nm“oﬁpn
manes 1| ltrn.

Janiauwa 2. BuAcanrTs, AeOATCH AN MHOPOUYTEH
Plx)m '™ 3™ b % _ 3 ma x4 1.
Ocratox or genenus P(x) za x+ 1 pasen
P(=-1)=(=1)'"" 43 (- 1)+ (-1)* (-1 =1-3+1+1=0.
Orser. Muoroaner P(x) geawTea sa x4+ 1. =
Samawa 3. PasaomuTh WA MHEOEHTeIH MHOrowrem xi4+3x'-

-13x*-9x + 30, ecniH HapeCTHO, YTo uMeaa 2 m -0 — ero KOpHM.

- [Mpumenss caefeTend U3 Teopemu Beay, yroepgiaes, 4T0 [amH-
HelH MEOoro4wieH genautcd HA (x—2)  Ha (x+0), T. 8. JeXETCA HA
npoussegenne (x—2)(x+5)=x"+3x- 10.

x* 4+ 3x" - 13x" - 92 +30 |:|:“+ 3x-10
x'+8x'- 102" x'-3
_—Bx"—9x+30
—83x*-9x+30

0
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Hrax, x'+3x* - 13x"-9x+30=(x-2)(x 4+ 5)(x*-3)=
={x—2)(x +5)(x—V3) (x+V3). «

3agavua 4. Ocraror 0T genenns suorowreEs P(x) wa x—2 pa-
Ben B, & ofrTaToK OT AeneHVNE ero #A x4+ 3 pasen 1. Hadirvu octa-
TOK 0T JPISHESA STOrD MuEOrOYIenn Ha (x—2)(x+3).
[ Cremens muporounena Q(x)=(x—-2)(x+3)=2*+x— 6 panna 2, no-
ATOMY B OCTATKE MOJAVUHETCR MHorowgen R(x) crenemm me mime 1,
T. 8. R(x)=ax+b. DPopMyna IeleHHH TAKOBAS

Plx)=(x=2)(x+3)M (x) +ax+b. (2)

Tax wak P(2)=6, P(=3)=1, o, nopcrasnas 8 dopuyay (2)

2a+b==8,

R I i

GHAYEHAA X=2 H ¥=—8, NOAYIAEM CHCTeMY [

KOTOPY®, Haxoamm a=1, b=4.
Orper, r+4. 4 =3

YnpawHeuua

22, BuHCHHTL, AeATCA I8 Muorowien P{r) ma r—a, ecmm
1) P(x)=2x'+3x%_2x_5, a——3;

2) P(x)=Tx%+4x* -3, a=-1.

23, Pasnomwurs muorowied P(x) @a MuoMWTENHN, ecniE 4 — HO-
peHb ATOMO MHOIOWISHA
1) P(x)=2"+6x"+11x+T, a=-1;

2) P(x)=82"+10x"+4x+8, a=-3;
8) P(x)=x"+4x"-Tx-10, a=—"5;
4) P(x)=x*-2x*_5x 410, a=2.
24, Pemmnts ypaRHeHde, eCHH HIBECTEeH OfHH ero KODeHE:
1) 2"+ 8x*-26x-756=0, x,=—8;
2) 2x*+ x?-4x-2=0, xl=—%.

25. Ocraror ot genenms muorownena P(x) na x+4 pasen &, a oc-
TATOH OT ARJCHHA ero Ha r—5 pasen 14, Haftra octaTor or
menenua Px) Ba (x+4)(x-05).

26, Tlpe nenesan MHOrOYNEH:A HA T+ 3 ocraTok pasem 10, a mpu
peneHus ero HA x+5 ocraTok pagen 14. Hafire cetatox npu
fefeHEHH STOCD MHOrOWIeHA HA x° +8x+15.

27. Mps gereHENn MEOTOYIOHRA HA X+ 2 ocratox pasen 6, npu ge-
AeHRH ero Ba x—3 ocTaTok pasen 26, a OpH gedeNuH ero HA
x+4 ocrarox paven 12, Hafitw ocratox npm genesws aToro
MuOrouTeHa Ha (r+2)(x—3)(x 4+ 4).

[28.] Hafiru raxme unena b w c, wrobi muorownesn x° 4+ bx'4ex?

_ menmmcA AR X+2 m x-3.

29. TloxasaTh, 49r0 MEOrowftew x'+4bx"+cx’ genmrea Ha X+a,
H H& X+d, rae a@a,#0, Torga W TONBKO TOrAA, KOTAA
b=ﬂl+a__, H C=i 0

b i B
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§ 5. Pewenue anrefpanueckux ypasHeHuii
Pas3nioXeHNeM Ha MHOXMTENN

Fi0gunM wa coocobos pemesna alrefpaHuecKoro ypapHeHHH
ABRAAETCA PASTONCEHHE Er0 JeROl YACTH HA MHEOMNCHTEIH,

Iyers P (x) — mmorounen crenenm n=1.

1) Ecan x, — wopess mmorcunema P (x), T.e. P (x)=0,
TO OO TEOPEME bﬂmr MHOTOLIACH P" {x) nenwTCcHE HA X—X,, T. €,

P (x)=(x-x, )M _,(x),

rae M (x) — uacraoe or genemns P (x) ma x—x, (muoroanen
M, _,(x) cremean n—1 momeo Hairie genenwem P (x) Ha x-x,
YTOMKOM ).

2) Myers x, — wopens muorounesa M (x). Toraa

M“_ 1 {x] -"t-:"'xi:IMn = 2(:},

OO3TOMY

P, (x)=(x—x,)(x-x,) M, __(x).

Ecan muorounes P, (x) uMeer n aeficTsurenbHbix kopHedt, To
£ro MOJKHO ODEICTABHTE § BHJE
P'{.1:}=au{x—xl}(x—xi}...l{x—xn].
rae @, — woadunuenT crapmero wigsa muorownena P(x).
AMETHM, TO CPEAH WHCEN X, X,, ..y £, MOTYT OKB3ATLCA H

PABHBIE SHCJIH.
Coocod HAXOMAEHHA Oeliibix HOpHERN HeHOTOphIX VpasHeHHH

JAST CASRYVEMIAN TEOPEMAS

O Myers x=m — nedand wopenn ypasmenusa (1), r. e,

&, !

Ha sroro pasescrsa caeayer, uro m=0, rax gax a 0. Paa-
penus pasepctno (2) ma m =0, nonyanem

d it =
by PR n—1_ N~% il
4 a,m a,m vin L g
[Mpasaa w80TH 3TOMD DARSHCOTEA — OENO0e THCI0, TEK HAK [0
. ] il
.y — Uennie YMeaa. CremonaTennm, T-nl —

m“+ulm“"+,_,+a"_ m+a_=0. (2)

VETIOBWIO M, @y @)y oy O

nenoe MHCH0, T. €. HHCAO0 4, ASNHTCS HA M. L]
damgnun 1. PemaTs ypasHeHHe
dx% 4t 1327 622 L 9xr 420,
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Muaorownes, crosmuil s jdesodl gacTH ypapnenmusa, ofcoHAWRM
P (x). Hafigem pee mensie RopuM ypasHenms, Jlexmrenamm ame-
na 2 ABNAWTCR wHoaA 1; - 1; 2; -2, TiporepHmM, ABNAIOTCH JH 3TH
SHCAA KOpHAME MHOrownena: F,(1)=0, P (-1)=0, P (2)=84=0,
P, (-2)=0. Hoaromy P (x)=(x~-1){x+1)(x+2)Q,(x).

Hesenmnen uunmqmzm P (x) na Muorounen
(x—1)(x+ 11[:+2}-13+2.1: %D
noxameM, 910 @, (x) =4x?—4x— 1. Kopusamu s1oro MEOTONIEHA AB-

ARWTCH THCAR l[l +4/32}.
Orper. x, —il.x= 2, x,, %{11‘-’5}.4

3agaua 2. PRanoMATE HA OPOCTHIE MHOMHTENH MHOPOWIER
P (x)=x*+3x" 52" —13x +6.
[ 1) Hafinem meawnii KOpéHL MHOTOYISHA P‘ (x), ecal TAKON EOTE.

Coraacio TEOpeMe 3TOT KOpPeHL Jojsed DnTh genurtenem swcaan 6.
Bamwmem wmee genmTens uumena 6:
1; —1; 2; —-2; 8; —3; 6; —6.

lpopepaeM No NOpATKY: P (1)=—8, x=1 ne ABNAETCA KOpHEM]
P(-1)=12, x=—1 ne H.n::ae'rcn xopmenm; P (2)=0, x=2 — Ko-
pEHL P (x).

Paa,ne:tan P (x) na x-2, nonyanm

P (x)=(x—2)(2" + 5x* + 5x—3).
2) Hafigem nenmil wopeHh MHOIGMJIEHA
M, (x)=x"+5x"+5x-3,

ecan TAROE ecrs. JleawrenaMmi gucis -3 mpamwores uwcaa 1; —1;
3 —8, Uscana 1 1 —1 He ABAAKTCA KOPHAMH MHOMGTICHE M, (x),
THK HAK Yige VOTAHOBIEHO, WTD OHH He SBAAKTCA RODHAMH MHO-
rouness P (x). lponepsem aucaa 3 u —3: M (3)=84, x, =3 ne
ABAABTCH :-mpaan. M (-3)=0, x,=—-3 — HDpEH’.b M {x).

Pagpenus M, (x) ma x+ 3, monywnm M, (x)= {:+3}{x3+2.r- 1).

3) Has pannomenns KBAJPATHOND TPeX'JSHA HA MHOMHTEIH
peiaeN. YpaEReuNs ?2x-1= IJ, HAXOMM 610 KOPHE X, =~ 1+V2,
x,==1-V2. Tooromy M, (x)=x+2r—1=(x+1- “-"'_]{.1:+1+"|."2]

Orser. P (x)=(x-2)(x+3)(x+1- V2)(x+1+V2). o r—y

% 3anava 3. Haiire see onavenwna a w b, UpH KOTOPRIX ypaRHe-
mue 4x' 4 ax? +ba* +x+2=0 ameer wopum x,=2 m x,=-1. Ha#t-
TH OCTANLHBIE KOPHH 9T0I0 YPABHEHHSA.

[ MopcTapn#a B AAHHOE ypasHeHue ¥=2 @ x=-—1, DoayTaem cH-
644+ Ba+4b+24+2=0, 2a+4+b=-1T7,
d-a+b-1+2=0, s Ly {n-b-ﬂ.

Pemnag ary cucTeMy, HaxoguM a=-—4, b=-9, Chregosatentso,
naHHOe ypasHesue rarxoso: 4xt 4?02?20,
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o reopesme Beay nepss vaeTh 87000 YPARNOHHSA JeINTCA HA
meyarensl (x—2), (x+1) ¥ moaToMY NEelHTCA HAE WX ITPOHIBEJeHHE
(x-2)x+1)=x-x-2, Bunonaus 1o geieHne:

4x' -4 -9 v x+2 [x*-x-2
Tdxt—dx® —Bx® 4xi-1
x4 x4 2

S =x'4x42

0
CrefosaTensso, Jafmnoe ypABHORNe MOMHO 2a8NHCATE B BHAE

(x-2)(x+ 1) (422 ~1)=0, orxynn x, = 5.

Ovser. a=—4, b=—9, £, ~%+. 4
Cpopmynupyem teopemy (6e3 gorasaTenscTEal.

Teopema

Eﬂnpmm:mm“mnmpmmmm

AEHEOT0 MHOFOWISHN a,x"fdtx'* +...H X+, T0 8, Ae
AMTER HA M, B 4, AETNTCH HA 0.

Takam ofpasom, nepelpas see koMOMBAIME pDap geanrened
cEofoHOID W CTAPWIErt 4NeHOS [MeNoMMCASHHOr0 MBOMOWMIeH:,
MOAHO HAfTH ero kopEE. OrMeTHEM, 4TO COTMACHO OocaeguHell Teo-
peme pANHOHANLHEMEA KOPHEAMH OPHE&SIeFHON MHOPOWMAEHA MOTYT
GRITE AWDIL Heame spena. Kposme Toro, ecan cpoboguLlit 9aes MHO~
FOMTEHA pABeH HYND, TO OJHEM U3 KOPHEH 2TOro MEoTOwIeHa N5
OAETCH HYJb.

Jamaun 4. Hafire Bee HOPHM MHOPOWJISHA
2et 2t x -1l

[> Caauana naiiged Bce pansoEanbEbie xopad. [Hockonsky genn-
TEIAME CEODOAHOrD YICHA ABMASIOTCR OHIIL YHena + 1, a neaure-
AAME crTapmero woadipnorenTa aRasawTens uyncena 1, T2, # roak-
KO OHH; PAIlHOHAIBHRME KOPHAMH MOI'YT ORThH TOXRKO IECIA T 1

1
m = HenmocpeAcTReHHAA NPOBEPKA HOKASEIBAET, NTO 4HeA8 —1 1
1 1
? HARJIAIOTCR HOPHAMHA HOXOOTHOMO MHOFOMIEHS, 8 THCIA Iw- E
wer. Janee, pasgeqHB HAD!I MHOTOYJIEH HA NPoRIBEAEHNE IBYYIE-
0B 2x—1 m x+ 1 (Kag Mul 3HAeM, PN STOM JEdeHHH OCTATOE A07-
sen Gty pasen mymo), nmoayuum x¥ + 1, Taxum obpasoM, MoMHO
PAATOHHTE HEXOJHENH MHEOTOUTEH HAE MHOMHTEIH:

2et bt st s x—1=(22-1)(x+1)(x*+ 1),
ONHOBPEMEHHO BRIHCHHB, 4WTO IPYIEX AefcTEUTENBHBX KOopHed,
KpoMe Ve HalZeEEEIX, ¥ Hero HoT. - N
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Fi3apanwa 5. Pemurs ypasnenune
8x*  Bx-1Tx2 182

e -2 px-yt

o B82% 62 17ri2 18k
x+1 x-2 L

Bx?(x-2)+(x+1)(6x*-1Tx+2)=~18x, ¥=2, x=-1;

Bx' =122+ 6 - 1T2* + 224 Bx* - 1Tx+2==18x%:
Bx' - Tx®-12x% 4 8x 4+ 2=0. (1)
Jenurenw croboIporo ywiens ypasgenss (1) pasam £1, +2.
8- (-1 -T(-1)*=12(-1P+1-2=6+T-12-3+2=0.
6x' -T2 —12x"+3x+2|x+1

- 6x*+6x7 M6 — 13"+ x+ 2
 -18x%-12x"
—18x" - 182*
_x'43x

lex

2x+2

T2x+2

0

HMrax, 6x' - Tx"—12x% — x— 2o (x+ 1) (62" - 182" + x+2).
Pemimm ypasaenne 6x° - 1323+ x4 2=0:
ope x=2 noayuam 6-8-13-44242=0, 7. e. 62* - 13+ x+2 ne-
NHTCH HA ©=—2.

i -13 +1 +2

2 6 -1 -3 0

Hrag, 62 -13x% 4 x4 2=(x—-2) (62" — x—1).

Peman vpassesnne 6x—x-1=0, nonyuaem x1=_?li‘ Xp=-

B peayawsrare KopHH ypasHesnus (1) raxosn: X - -1, x,_z.
In"’%' :1—%. Kopan x, = -1 g x,=2 — nocropoause.
1 1

Orser. x,=- 3t %= - -« =
M 3anaua 8. Pemury ypaemesne (X% x+ 1)+ x+2)-12=0.
O+ Pemmam  ypORHOHHe MeTOI0M 3SAMEHL! Heussecraoro. Ilyers
2+ x4+ 1=y. lNpeobpaayemM SeBYD YACTH YPABHEHHS TAK:
(P +x+ )P +x4+1)+1)-12=0, (2*+2+ 1) +(x*+2+1)-12=0.

Toraa y(y+1)-12=0, p*+y-12=0.

dro ypanHeHHe WMeeT KOpHH ¥,=-4, y,=3.
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Eenm y=38, To x* +x+1=38, 2 4+x2-2=0, x,=1, x,=-2.

Ecam y=—4, 10 x° +x+5=0. D10 ypasHenne me umeer aefi-
CTERTEILALIX KOopHEd.

Orser. x, =1, x,=-2. 4 9

YnpaxuHenwus

30. Pemsites YpaBHeOHNHE, 8CAH HIBECTEH ONWH ero KopeHb:
1) ' +x=Tx*-x46=0, x,=2;
2) 2x*'+12x" + 11x* + 62+ 5=0, x,=-1;

3) 2x" — ¢~ 122+ 6x' + 18x -9~ 0, ":‘:lrﬁ

4) 3x%+ x'-15x*-5x°+12x +4=0, xl-‘%.

Pomnre ypasaense (31—32).

1) 2¥—dx x4+ 6=0: 2) x*-3x"46x-4=0,

1) 2-8x% 82" +12x4+16=0; 2) x'-3x*+x*+8x-2=0.

Hafiti panRoHanLsEbE KopHEM ypapsenns (33—34).

1) (2x+ D(x"+ D+ o' =2x(x" +3)-5;

2) (2xi -1 4 x(2x -1 =(x+1)2+16x-6.

34, 1) *(x-2)(6x+ 1)+ 2(5x+3)=1;

2) 1’{3.t+ 1)—(x*+1)°=8.

85 YUncna 3 m —4 sBnAIOTCA KopEAME ypasgeswa a4 x4+
+ax+b=0. Hafirt @, b n rperaii xopens STOrO YPABHEHHA.

TlokasaTs Teopemy Buera aas Kybmweckoro ypasHeHHA:
«Eeau x,, x,, ¥, — KOpHE ypasHeHus x"+ax* +bx+e=0, 1o

X+ X+ Xy=—a, XX, 42 b =b, XX X =t

HafiTi HeficTENTeNbHEE KODHE YDABHEHHA:

1) 2x%—x'42x—1=0; 2) 42" —x"—4x"+1=0;
3) 620 -2 -x'4 82" -x-1=0;
4) 420 b dxf x4 B2t 4xtix+1=0.

88 BragcEnTs, ABISETCH AW WACA0 @ KopHem MEorowiens P(x),
# #afiTe gpyrue nejase ero KOpHH, G0N OHH HMENTCRD
1) P(x)=x" —oxt 18x*+14x 4+ 84, a==1;

2) P(x)=6x'+b6x"-1dx*+2+2, a=1.

89, Moxaaats, uro ecnm ypasmenme x"+a,x" +ax" '+ ...+a =0
¢ mensrMn KOSgOHIHEHTAME @, 84y «.., §  AMEET PATHOHANE:
HHIH KOPEHL, TO 3TOT KOPeHhL — IEJ0e YHCAO.

40 Mokaasrs, wro ecam x,, X, — KOpum Mmuorouwnesa P(x), ro
P(x) genwtca Ha MHOroumes r-—(x +:c%}x+;lx2.

1. Moxasars, 49T0 ypasHesHe ax' 4+ bl +ext +bx+a=0 samenoit

B

8

.z'+%=t caofntes K ypansesmo at’+ bt 4o~ 2ua=0.

42 BeecT BCOOMOTATENLNOE HEHUBECTHOE N PEIDNTE YDABHEHWE:
1) (2x*-x-1)(2x>—x-5)-5=0;
2) (8x* - x-4)(3x*-x+2)-7=0.

48] Pemurs ypasmenme (2°-3x+2) (2" - Tx+12)=4.
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§ 6. fAenumocTs asyuneHos X"+ a” wa x+a

Pl Coeperpname Teopesmil Beay SRISOTCH NPUIHAKE JENHMOCTH

ABYLAeH0R:

1) Heyuanenr x™ -a™ deaumcs Ba xr—a npu mobom meN.

2) Eenm m — swemnoe WHCH0, To Asywneds x™-—-a™ desumcs
KUK H8 T+ @, THE ¥ Ha x-—a,

Ecam m — wevemuoe wmeio, o gsyuaen x" —a™ we deaumcs
HA X+,

3) Heyunen x™ 4 a™ we dexumcs g r—a.

4) Ecam m — Mevemuoe UNCAQ, TO Avyunen x™+a™ deaumes
HA X 4.

Ecnm m — wemuoe uncno, To gavanen x™ 4+ a™ ne dexumes an
HE X+4, HY HA X-d.

Hanpumep:
(x*—a*):(x—a)=x+a;:
(x* +aY):(x+a)=x"-ax+a";
(x*-a'):(x—a)=x"—ax*+ a’x-a¥;
(x"-a"):(x~a)=x* +ax® 4 ax* 4 a®x +at.
B camom fene, OpH geNeEEH gBYyUNeHa " —a™ Ha QEyuaeH X-4 B
MACTHOM DoayuaeTca muorodgen x™ ! fax™ g™ty pa™ L
OcTaTEd OpH JedeHun (EAOpHMED, YVroAROM) HIVT B TAKOM
nopsgke: ax™ '—a™ — pepsmit ocrator, a®x™ '-a™ — propoi
OCTATOK, ..., @7x"  T_gP=g" g% =0 — mocreguEi m-i 0cTaTOK,
YncrEoe CONEDHRCAT M WAeHOB, 0 cyMMa OoKagaTenedl g W X B
KAMAOM WJeHE ONHA ®H Ta me — panuan m—1; oDpe srToMm
NOKAIATENH ¥ YMEHRIIAKTCR HA 1 ¥ MOKAATENN @ YBEINIHBAKYTCN
HA 1; wosppriHenTs BoeX uiedoB wacTHoro passsr 1. Tlosromy
CPasy MORHD HAOHCATL PEaYIALTAT AeJdeHHH:
2 -a = (x-a)(z"+ax' +a’x ' + 0% + a'x +a”).
YHrols oonyuuTh 9acTHO® OoT geneHun ¥ —-a™ wma x4a ope om
9eTHOM WAH MACTHOE OT fefeHuad x™+a™ ia X +0 OpH m HeweTHoM,
AOCTATOMHO B MHOIOMASHE-HACTHOM SAMEHHTE @ HA —d.

dagaua 1. HafiTn d9acTEoR W OCTATON O JeledHs IEVILISHA
x"—128 na:

1) pasmocrs x=2; 2) cymmy x &2,
> 1) Ho caegeremio 1 na Teopemmn Beay poonocts x° - 128 mennr-
ca Gea ocraTRA Ha pasmocts x—2. Yactmoe M(x)=x%+2x5+
+4x' 4+ B+ 162+ 32x + 64, & ocrarox R(x)=0.

2) Ilo caefernuw 2 wo ‘reopemit Beay pagmovrs x7 - 128 me
AeanTes HA cymmy x+2. Hacrmoe M(x)=x"-2x"4+d4x'-8294
+16x* -32x+ 64, a ocraror R(-2)=(-2)"-128 = -256. «

Sagauwa 2. Pasnomnrs Ha MHOMMHTETH ABvaimed x+ 243,
[> Cymma HeweTHRX orTemenefl geyunena x™ 4+a™ jerures Ha X+ 4.

Mosromy 2%+ 2483 =2"+ 3"« (2 +3)(x* - 327 + 02— 27x + 81). o =il
#1899 rnann i
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YnpamuHenma

44, C nomomp0 caeaeTenit us Teopemsl Beay BMNONHATH AencHEE
asyusenos x"+a" ua xta:

1) (248x°—82):(8x—2);

2) (a*x =Yy (ax—b);

8) (x™+ 1):(z"+1);

4) (33 o +-8617) : (1,50% +20Y).

45. Kaxnm aoameo OWTH Tenoe Sucao n, arobil MdMcaa BEAR
104+ 1 aeannmcs ma 117

46, Raxunm momxao Guith mesoe YHeno n, wrobs wncaa smga 7" —1
nempanacs na B u 67

47 Noraszars, wro mmorounss (x"'—1)(x"—1)(x"**'-1), rae neN,
JennTes A nporapegenme (x—1)(x*=1)(z"-1).

§ 7. CummeTpuueckue MHOro4NeHs

e 3agaua 1. He peman ypasaenns x*—-x—1=0 (amenmero geii-
CTHRTEALHEE KOPHH), COCTABMTHL HOBOE KBAJPATHOS ypanHeHue,

HopHaMy® Kotoporo Gyayr:
1) KuAApATH KOpPHER JAHHOTO YDLBHEHNH;
2) gyOEl HOpHeRA JAMHOTO YPADHEHIH.

= 1) OGosmaunum uepes jy, H §, KOPHH HCKOMOTO YpasHeHHH, &
qepes p W g ero kosdupurmenTal.
Mo reopeme Bmera Ans JaRHOrO ypasHesus X, +x,=1,
x,-x,=-1, AN MCKOMOrC YPaBHEHHS §, +l,=—P W W= o
oo ek i - —xd. gl
yenosuo sanaum y, =x3, y,=x;. Toras p=—(x{+x]), g=x]-x}
. Hrobw maliTi anANeRHA p W §, HYMHO BHPAIHTH x‘l’+x§ "
x%-x] uepes x +X, M X, Xy
x’;+x;-fxl:-:,ﬂ -2x.x,=1"-2(-1)=3,
x-x2j= (2 2)' = (- 1) =1, r. 0. p=-8, g=1.
2) B srom cayuae p=—(x}+x}), g=x7-x}.
Buipasum eymMy kybos uHcen X, o x, o NPOHABEIeTHE Bybonr
BTHX UHCEN YEPed X, +X, M X - X!
pa=(x, +x,)(x}—x 2, + 2] )= 1(3+1)=4,
X xy=lr, 2 =-1, v e. p=—d, g=-1.
Orper. 1) x*-8x+1=0; 2) 2" 4x-1=0. 4
Mpr pemenun sroll sagags HaM DOHAZODHAOCH HLIDAINTH

cyMMy KBAagpaTos Xj-+xi u cymmy kyGom xj+x] wepes x, +x, u

III?.
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Bee ste pmpamenns obnagawr ofuiaM saMedaTeNlhHEM cBoii-
CTROM CUMMEMPUNNOCMU — WX SHAYEHHS HEe MeHHIOTCH OpH Oepe-
CTAROBEE NEePpEeMEeHHLIX X, M X,, T. €. OPH SaMeHe ¥, HA X, 8 X,
HA X,.

i

Kancgoe #a orwx pepassesnl ABAAETCH MHOTOUIEHOM OT ABYX
NEPEMEHHBIY X, M X,; UX HASKIBAIOT CLUMMEMPUYECKUMU MHOZOYLE-
HaMU, OPHYEM MEOTOWIeHH X, +X, H X T, HAIKBAWT Opocreinim-
ME (BAN JIEMEHTADHLIMI) muuwpm:ecuuun MHOMOUASHAME OT

AByx mepeMennbrXx. Taxewm obpasom, sagavwa 1 ceenach ¥ cAeaymo-
el ofimel sagade — BLPAIHTL CHMMETPHUECKHE MHOMOYIER OT
NBYX NepPeMeHHLIX Yepes HpocTeiinrHe CHMMOTDHTOCKHE MHOTO-
UNEHBl X, +X, B X X,.

Bulu 2. Hapetrao, uro X+ =3 B xy=—4. Haftva seanenne
pupamenns x' +yt.

[ [Ina pemesns sTolfl J81aud HYMEO DEPAIATE CHMMETDRYECIHH
MEOrosIen x'+y' depes oCHOBHLIE CHMMETPHYECKHE MHOTOWACHE:
eyttt 208 - 2% = (2 ) - 2x iyt s (4 ) -
~2xy)* - 2(xy)*=(3*+8)"-2.16~17"-32-289 _32-257. 4

Onpepengximne

Muorounen p(x,, ¥, ..., X)) OT N NEPEMEHHLX HAILIBAETCH
CUMMEMPUYECIKUM, BCIH OH OCTASTCS HeNOMeHHLIM UpH mobof
NEPECTAHORKE EDEMEHEAIX.

Taxosnl, EATPAME], memm,ae MHOTOWIEHE
(=} + 25"~ 8x,x)-3xx,,
(x+udly+ a] t2+xll

Bepnemes B pASTOMSHHID WA MEOMHTENH MHOPOWISHA P (x),

HMeero a1 JeRcTEBRTENLHELX KopHel x .'Ea e Xy -

P (x)=azx"+a x"'1+.+.+an_lx+nn=
=, (- x )(x -2 ) (x-x)...(x -2 ).
Ecamn packpuiTs ciofkm B npaBoll MacTH TOr0 paseHcTBA W

HpHpaBHATE KoxphIIReETH OTPA OAREAKOBLME CTENEHAX X MHOTO-
UNEHOR AeBOl B opasoll ero gactelt, To ﬂmyqnu

] =.__L
XX, bk

I:I

a
-y
¥t BTyt aata, jxe=gts

XXXy + XX+ b X, X, X ==L (1)

il
n
XX, .o x =(-1) E:

Tarolt cnocol saxoxaeHss KosgUOINEETOR MEOTOIEHR HI-
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Pasencrea (1) massmawr dopmynama Baera (@, Brer smisen
ari gopmynn ana a<5). Hpn n=2 nmeenm anaroMuie opamy-

i a
oM X, X, ay : 2 ag -

JIETHO YOMOTPETh, STO MHEOTOMASHBL Jepodl wacTH paseHcts (1)
H 8Tk aJIBHI!ITﬂ.pHEHE ﬂmm"ph:‘-!ﬂclﬁﬂﬂ MHOMLIeHLL.

Bagaua 3. Pasnomurs HA MEOMHTEIN MHOTOWISH
(x+u)t+xtspt
[> BocnogbayeMcs peilileEfeM sagau 2 gas npeolpazoBaEBEA
cymmtt x4+t = ((x+ )" - 2xy)? - 227 = (x+ ) —day (2 +p)° + 2250,
Tormga
(4Pl +xt 4t =+t +{x+ ) —dxp(x+ PP+ 2% = 2((x + )" -
—2xylx + P+ TP =2+ Y -2V =2 4 P 2y 4

x+y+2=6,
xy+xzt+ypz=11,
xyz=06,
[= Jlepnie 9acTH ypapHeRwil cHeTEML — 2NeMeHTAPHER CHMMETRH-
HECHHEe MHOMOWIeHn:. Bosee toro, dopmyis Buersa moxasnisawoT,
uT0 X, § H Z AEANIOTCH KODHSEMH YDABHEHHS TPeTheH cTenenn
u?~6u’ +1lu-6=0, rae u,=x, u,=y, u,=2. Pasnomum sesyno
HACTE PTOMD YPABHENHA HA MHOMHATEMHI
ut = Gu? + 11lu—6=u"—6u+ 0u +2u -6 =u(u?—=6u+9)+ 2(u—3)=
=0(u-37+2(u-8)=(u—8}u"-3u+2)={u-3)(u-2Z){u-1).
Orgyaa HaxoAuM HOpHM ypasnesua u, =3, u,=2, u,=1.
Orser. (3; 2; 1), (35 1; 2), (2; 3 1), (2; 15 3). (25 8; 2),
(1: 2: 3). 4

dagaun 5, CocTaenTs ODpEBegernoe KylmuecHog ypanHeHHES
+ax'+a,x+a,=0, xopun KOTOPOro ofpaTHE KOPHAM YPABHE-
pun 27— Tx'—10x-2=0.
> DBoasanuM KOPHH AAHHONO Ypasuenws wepea x , x,, x,. [lo
Teopeme Brera x, +x,+2,=T, x, X, +x X, +2,X,~~10, x, x.x =2,
OBfoanaquM KOPHH HCKOMOIQ VPABMEHHA 4epes i, ¥, U ¥y Ilo

1 1 1
YOIORNO gy = 5te Ve 3pe Ba= - Toms o, == 4y i)

Sapgawa 4. PemaTk cRCcTEMY YpaRHeHWH {

as 1 1 1 o I,ia-'-.:l'lra-i-xl.l![ __—_]_ﬂc

o PR a Ey Xy
f. 1 1 1 ey tE 4
@y = (U YU+ U Yy) _L Xy ha T, T, ) - "lftf_r}aj =
1 1
Haxonetl, a,=—Y Yoty =— 7 A
&7 NS

CHMMOTDWHECKHE MHOMDYNE



Taxum obpazoM, HCKOMOE VDABHEHHE HMEET BRI
y’+533+%y—%=0. man 27+ 10° + Ty -1=0. « 9

YnpaxHeHus

48. He pemas gjaHHoe ypasHeHHe, COCTABNTL KBAJTDATHOE ARHe"

HHE, KODHM KOTOpOrd OOpATHEl HOPHAM YpasHeHRS x° - 6x-—
- T=0.

':lvf_;] CocTARNTE KEAJDATHO® YPREHEHHEe, HODHM KoToporo Gsiam Gsi

ofpaThsl KODHAM ypapReHNA ax°+bx+e=0.

50. Buipasurs sepes p u g:

1) pasHOCT: KBAAPATOD KOpHe# ypasHenns x° 4 pxg-0;

_ 2) cymmy u pasHOCTE xyGon xopued ypasmenms x?4pr+q=0.

51. Wamecrno, wro x+u=38 n xy=—2. Hallrn snaveHne BoIpaxe-
aua 2xi—3xy+ 245

52. Mamecrso, ro x+y=1 1 xy=—2. HafiTu snaueHne smpae-
aug x84yt .

53. Pasnomnts ma MEomaTenH mHorowien x4+ xly?+yt.

B54. Cocrasmrs KyDHUIECKOR VPARHEHHE 0O CTAPITHM xoadduinen-
TOM, PABHEIM 1, KOPHH KOTOPOTO NPOTHBONOICGEKEN KODHAM
ypasmenus - 2x x4 2=0,

[38. Cocraemre ypaBuenme werTseprofi CTENEHH O CTAPLIMM
EoMphROHesETOM, DABHBM |, KODHE KOTODODD OPOTHBOTIONOHCHEL
ropiam ypasmenns x'+2x% - 162" - 2x + 15 =0.

56. Pemurs yvpasmenwe r¥+3Y2x? +5x+V2=0, ecan uasecrso,
9T DpoH3BedeHHe IBYX &r0 HopHed pasmo 1.

§ 8. Muorounexbl 0T HECKONBKUX NEPEMEHHbIX

P Muorouses ¢ OEpEMEHERIME X, I, 2, ..., @ MOEKeET 0LTE Opejg-
OTABAEH B BHOE CYMML OJHOWLISHOR BHIA
axty™ 2t L, (1)

rije @ — wostpdunwenr o 1, m, &, ..., [ — HEKOTOpEIE UEAKE He-
orpROATENSHENE uncna. (BEcan xaxas-nnbo OepeMeRHAR He BEXOIHT
B AAHHBIH 0R09aeH, DYReM CHHTATE € NOKAIATENh CTENeHH DaB-
HLIM HYTO,)

Cymma nmogasarenefi cremensns m4-nt k+ ...+ ! ognounena (1),
e a=0, HaawBaeTcA cmenexbn atoro odnovaere. HanGonsman
Ha cTeneHen OOAHOYMJAEHOR, BEXOAAINHEX B MHOMOUWIAMH, HAJWMBASTCA
CMENCHYRD MNOZOYIEHA.,

Hanpumep, 3x%4 2xy-—5y°4+ Tx—py+ 1 — muorownen sropoit
CTENERM ¢ ABYMA nepemenanimMu; 5x°+3xy+ Ty' + 3xz-dyz 4+ 82° 4
+x—9 — MHOPOMAEH HETODOH CTENEHH ¢ TPeMA NepeMeHHBIMM}
x*—xyz +y* — Muorounen TpeThefl CTENENW ¢ TPEMA NepeMeRHLIMH.

Muorognens ¢ mobbkM YHCAOM NepEeMEHHRX MOMEHO CKIIATH-
BATH, BEIMHTATE # VMHOMATL, NOAYYAR MHOTOWIEH.

114 fmasa |l
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Eﬂ.ﬂn noe HIgHK MHOMYJIeHA HMeHOT OAHY H TY He CTeOCHE,
TO MHOTOTICH HASLIBAETCH OFHOPOTHBIM.

Hanpumep, bx?—3xy+y®, 2xyz'+x'—py*2* — ogropogunie
MHOIOYIEHEL

Sagaua 1. PasnomuTs Ha MAOMATESA OIHODOIHEAN MEOTOLIEH
P(x, )=x"-Tx"y+ 52"y "+ 31xy"—30y%, npuMeHHS OONCTAHORKY
x=Iiy.

s Plx, y)=t'y! - Tty + 5yt + 81ty - 30y = (1 -T2+ 512 +
+ 81t —30)= y"' - (t).

Heanrenn ceobogsoro wnena —30 muorounena @ (¢) Taxoph:

+1; +2; +3; £56; £6; +10; £15; +30.

Haitgem @(1)=1-T+5431-30=0.

Creposarensiao, Q@ (f) seamres aa f—1. Hafinam pesyabTar ge-
neans (1) ma -1, nonsavace cxemof [opaepa:

1 =T G H - a0

1 - = 30 (1]

Hrax, Q@()={t—1){*—6"—t+30).

Haitges xopa# wmuoorodmeds ¢ — 61—t +30. Herpyamo voe-
IMTHCH B TOM, 4Wro f=3 — kopedas #roro mMuorounena. Ioaksvack
cxemoi Topreps, HARLEM YACTHOE OT JEMeHMA 3TOM MHOPOUIEHA
Ha - 3.

1 -G =1 30

1 -3 -10 0

Hrak, @(t)=(t—1)(t—8)(+* -3¢ -10).

Kopuamu muorownens ¥ —3t— 10 apnsores ¢, =—2, £, =5, 1. e,
Qt)=(t—1){t—3)t+21t—-5). Hz paseEcTRa X=Iy HAXOIHM
t=%. Torna F[.r,y:lwy'(ﬁ—l)(%—ﬁ) ( :T+z_) (5-5)=
=“(x—y){x—3y){x+2y)(x-5y). 4

Jamaua 2. PasmouTs HO MHOMHTEIH MHOTOWISH

Plx, i, By=23%4 4+ 2* - 2o - 2xTa7 _ 2ia®
> Bocnonsayemesn GopMynoll KBaAPATA TPEXHICHA
(a+b+e) =a®+b* +c*+ 2ab + 2ac + Zbe
H BRIAEINM B JAHHOM MHOOHIEHE KEBRaIpAT TPpEeXJIeHA:
P(x, y, 2)=(x" -y —2%) - 4y"2",

Tormn  P(x, y, 2)=Lx*—p* - 2% 2p2) (2 -4 ~ 2F + 2yz) = (27 -

~(p+ It (-2 =(x+p+a)z-y-2Mx+y-2)x—-y+2). 4
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daaaua 3. PasaomuTs HA MHOMKHTEIN MHOTOLISH
Plx,p. 2)=x( =YY+ p(2— =B +2(z2— ).
[ TMpa =y umeenm Plx, y, 2)=x(x" -2+ 222 —xY42-0=0.

Jro osmavaer, aro Pz, y, 2) peasnres #a (x-y). AsanoraaEo
P{x,y.2)=0 m npu y=2, u npe z=x. A 810 aaaunr, aro P(x, y, 2)
OETHTCA W HE Y—32, H HE 2—X.

IMostomy P(x, y.2)=Fk(x-y)(y-2)(z—x), rae k — Hexoropoe
gucqn. Hafrpes k. yere x=1, p=2, 2=3, Toraa 2k=2, k=1.

Orser. P(x, Yy, 2)=(x-y)y—2)(2—x). 4 B

YnpaxHeHns

57. Paanomure Ha MHOMHTERH:
1) (y-2)y+2) +(z-x) (2 +2)* +(x— )=+ )%
2) 2Pt (2 '
3) Syt

58, ITpn xaxux AHAYEHHAX 4 W b MmOrouzew a (= + 7t + 2" +
+bay (x* - y*)+ ¥ menmrea na (x+yM2x—y)?

89, Ilyers x,, "‘21 x, — wopun ypassenns x”+4pxig=0. Jlora-
28TH, WO X +.t3+x =3x 2. %,

PBMHTL HE MHOMHTENM OAHOPOAHLI mBorowdnen P(x, y),
NPHMEHNE TOACTAHORKY U= fx:
1) P(x, y)=15x" - 82" + 312%)° - 16xp° + 2y%;
2) P(x, u)=12x% - 322y 4 0x%% + 16%° - Bxp* - 2%,

B1.| Hoxasars Tomaecno (x+y)* —x° —® = bxy(x+ P (x + xy +y?).

§ 9. ®opmyns coxpauieHHoro ymHoxeHus
ANA cTapwmux crenedei. BuHom HeioToHa

F=H[IppMensns OpABHMIA YMHOMEHHA MHOTOJICHE HA MHOPOWJIEH,
JErko DOAYVYHTE SHAROMEIE (POPMYIL CORPAINEHHOID YMHEOMEHN:

(x+aY=x"+2xa+a"%

(z+a)y=x%+3x% -+ Bxa®+a¥

(x+a)(x—a)=2"—a%

(x+a)(x*— xa+a®)=x+n?

(x—a)(x*+xa+a%)=x* - a¥

(+y+2P=x 1y 427 4 20y 2x2 4 2yz.

Hampumep, nocnegaas GopMyiIs KEANPATA TPEXWISHA NOAVIa-
GTCH TAK:

(x+p+2f=x++2=(x+yV+22(x+ ) +2*=
=xt4 2oyt 2o+ =2t 1y 4 2 4 2y 4 2x2 4 22,

HNoomaromumMon Teneps ¢ dopumyiof m-i (gerolt weorpHs-

renkHol) erenenn gayaienn | Ounoma) x4 a.

TIEN  rnasa

Muoroungtig, ANTEGDaHYRCKHE YOIREHEHRA



Banumenm NOCALLOBATEARHO QOPMYILE CTEIeHH OMBOMA:
(x+a)’=1;
(x+a)=1-x41-a;
(x+aPf=1-x"+2ra+1-a%
(x+a)=1.x"+3x%a+3xa"+1.a%
(x+a)'=(z+al(x+a)=1-z'+4x%a+ 6x%  + 4xa’+ 1-a%;
(x+a)l=(x+a)'(x+a)=1-x"+5x'a4 10x%" + 10x"a%+ Gxa' 4+ 1.a°
LA .
Cnpasejnnss onegyionas Genomuansaan opayia Hbworoma:
(x+a)y"=C2.-x"+CL-x" " la+CL -x" gt 4 .+
+C8 1. xg™ "1 CR-a". (1)

@opmyny (1) wacro mazmeawr npoero eOnsom HewoTomas, a
aacan C0 (YuTaeTCH: «HE M3 9M 10 sHe) — BDHHOMMANLHLIMH KO-
appHIHEHTAME, OPHYEM (.‘1 =1 1 Cl=1. (C amcnamu supa CO
nogpofinee capaxomaTecy o 11 xnacee.)

MomH0 NoKAZETL, WTO KOSGMPHIMENTE PasiOMEHNE CTeIeHn
Guaoma (BHEOMHAMLAELE KOMDPENHEHTE) JErko HAWTH 0 CAemyio-
mell cxeme, HOTOpas BaswBaeTca sTpeyroanEnk Ilackanse, no
amenn (hpannyscikoro matemarisa Bresa ITackans (1623—1662).

s ey & 1
1 5 10 10 5§ 1
1 6 15 20 16 6 1
1 7. 21 36 35 21 7 1
1 8 28 D6 T0O 66 28 8 1

B kampolt ctpore sToft cxemu wosdupunnentsl creneni Guno-
M, HpOMe OepBOrO B NOCAeIHErD, NONYYEINTES ODONADHEIM CIoHe-
anem Gnmxalimax KoadupHOReETOE OPeIEAVINSd CTPOKH.

Hanpumep, nps m=58 umeenm crpory 1 6 15 20 16 6 1, xo-
Topas NOJAYHAETeA Hi upeguigymell cTpoxn Tak:

B=1+56; 15=56+10; 20=10+10; 15=10+5; 6=5+ 1.

Taxum obpazom,

(x+a)’=x"+6x"a+ 15x*a" + 20x%a" + 15x%a* 4 Gxa® +a®.

damerem B dopuyae (1) cnegymmes:

1) uneio wieHol MONYIEEMOT0 MHOPOYMICHA B eIHHADY G0L-
me mokasaTend crenedm OuHoma, T. e, papHo m-41;

2) nokAIATENE CTENCHHE NEPEMEHHOP0 X HochejdopatTennio yiin-
paer or m Ao 0, noKasATen: CTROEHH YHOIA 4 DOCHelOBATE L
HO Boapacraer or 0 go m;

3) mpoMuAnLELe KOoMpOHINeHTH; PABEOOTOTOANIHE OT HAWA-
A8 ¥ OT KOHIA PASNOIKENHR, pamHul, T. e, Of =C"°4,

¢ 2

Dopmyne COKPAULEHHOND YMHOKOHAR NA CTARUX CToNaEHeR,
BuHOM HegiTOHa



Jamaqa 1. Hafirn passomenne GHmoma:

1) (22 +1)% 2) (x-1)"
> 1) (2x+1)°=(2x)"+5.(2x)' 4+ 10 (2x)" 4+ 10-(2x)*+5-2x+1=
=82x% 4 80x* + 80x" + 402 + 10x+1;

2) (x-1)0=x® 462" (— 1) 4+ 162" (- 1) 42027 (-1)" +16x? %

X(=1Y'+6x- (-1 + (- 1)* = x"—6x" + 152' — 202" + 162" - 6x+1.

Cumponom n! (sn dawropran) o60IHAYAIT NDOHIBEJEHHE HA-
TypAnsHEEX yEcen or 1 go n, r. e. nl=1-2-3-...-(n—1)n.

Hanpamep, 4l=1-2-3-4=24.

Yemopeawes cautats 0l=1.

EBmnomuankasie woaddungenrs ﬂ; OOPeasIaNTCH Chefyo-
LM PABEHCTROM:
ml :
"=m. THE mEn. (2)
6l 1:2-3-4-5-8

Hanpumep. Co~ G ayzi ~1.2.8.4.1.2 10 = 2
Bl o cux nop GuROMMAAEHLe ROMDHHIHERTH BRYHEAATNCE ©
nomomeo TpeyroneEnka [Mackanda. B OcHope NOCTPORHHH STOTO
HHCAOBOrD TREYIONLIHES JeXRAT cAsIyoulee csolcTe0 DHEOMHANL-

HBIX HopdnhRITEeEATOR:

drti-chronei. @)
P Y . i mil L m!
e M Mt e T e o
Pt g o B il ml =mT(n+1]+m!{m—n}_
S tm—a)nl " (m-n-10{n+1) (m—naMin 1)
_ ml{n+1+m—n) mi{m+41) {m-+1)1 ="l @

(m—an+ 1 (m-miln+ I (m-m)i(ns I} m+l”
Takxum ofpaszoMm, BEYHCISTE GEEoOMBEANLEWE KodbdUIReRTR
MOMCHO KAK ¢ DOMOmBLR Tpeyroaeunka Mackans, rax u no dopmy-
ne (2).
Janaua 2. [Moxaszars, STo Cy=C2-",
[ Mo gopmyae (2) ameen

L m]‘ = ml e
Ca (m—{(m—-n)}{m-n}l alim-n)} Ca-

Y 3anaua 3. Hafire pastokenne GunomMa (x+ 2)7%.
D (x+2) =2+ Clx" - 2+ Cfx® 28 Cxd 23Ol - 20 - Cx? . 2% 4
4020427 =27 + 142" + 842° 4 280x" + 560x% + 672x% + 448x 4+
+128. -
Ofuguir waen pozzowenun (1) T ., umeer msun
T =Clzx"~".a" {d)

Monaras » avoil dopayne n=0, 1, 2, ..., m, M DoayIAM
nepsstit, sTopoil @ Apyrae wieHn pasgomenua Ouroma (1),

T8 rnasa i
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i

3anaua 4. Hafive sce panmoHanbHsle WIeHE pasnomenns Gm-
1 b
HOMA (\.n"ﬁ+‘l.-"2) .
- Myers HekoMbll waen ecTh T T o Torpa wua pasencTia (4)
0 fi-mn n A-s -
HMeeM Tm-e;(ﬁ] (-ﬁ) =C5%3 * -2% e n=0, 1, 2, 8,
4, 5. Ha arEx ynces EY:XHO BLOpATH TAKNE, OPH KOTODHX DOKA-

E;" n % ByayT mensms gmeanmu, OuenugHo, uTo 1=2,

Orser. Mexomutit wien pasnomennn T,=C} 3. 2=60. € =3

Nl Mpuasaks geansoctd (B HegenswmocTH) neywaena a" 5" na
a4 b MONHO HNORA3ATH, HCMONLEYA dopmyny Garomp Humoroma,
Mpuseges TpEMep.
PaznocTs OQHHAROBRIX creneHefl wucen @ u b meergn AenAToR
HA PAIHOCTE OCHOBAHIL,

JaTen

Sanumem smpaxenne a®— oY Tk
a"— b =((a—b)+b)" - b". (5)
o dopmyae Guaoma Huorona noayusaes
r,[a—b}+b]”=-{n—h}"+ﬂ:{n—b,'l" =3 -b+._+ﬂ:{a—b}b"-‘ + 8", (6)
Hogerapnas awpasxcesune (6) 8 pasencrso (6), nonyusem, 9ro
Ra#ioe CAATEEMOe B npaBoll uncTH pasencTEa (6) cogEpHIMT MEHO-
wmatens (a—>5). Orewoga cnegyer geapmocTs " -b" BR a-b. @

AHamormuHo NOKASLIBASTCS B jgeausMocTh a"+b" Ha a4+ b upn
HEUETHOM f1, 0 HeaeauMmoeTs a4+ 6" Ba passocTs a-b (B sTOM Cay-
a8 DoayaaeTca ocTaTor 267), o TAKMe BCe DCTANLHLIE CAYHMAM Je-
JNHMOCTH AByanena a"Lb". NS

Ynpaxueums

62. Banwmcars paanoxerne GHBOMA: 5
1) (a—20)% 2) (1+V2)% 8) (1+22)% 4) (x+2lxj .
63, Haidtre natsll wned pasnomenns:

1) (Vx +2)'%; 2) (x—%)”‘; 3) (24 V).

i
64, Hadiru 8 paanoxedann Sumoma (x“-l- ‘l'i) uneH, He copepsia-
X
muH x.

65.] Croanko pANHOHAARHIX YISHON COAEPMMT DASNOMEHHE:

- 1ty ‘m 100
1 (VB+\VB) 2 (VE+\\B) 2

B8, Hoxasars, wrd cymma GumomHanbEbiX RoddHUMenTOB Heex

_ qaenon pasnomenna Gunoma (r+a)” pasma 27,

B7. Tloasaysack Gopmynoll Gmumoma HupoToHa, BEMHCIHTE CYMMY

Cf+2C% + 28CE 4 2%C} + 2%C} + 2°CL.
i 9 118

OoPMYNE COXPREEHHONT YMHOXBHUE ANA CTARWWG oTeneded.
Bunos Heotoua



—_— 12
B8. Haitve unen pasmosennn Gumoma G-"x+vi._) . BOepRAITI %
X

x  aiyl?
9. Hadtrs wnen pasnoxenna Gunoma (-&- 4 E‘) , comppocammit x4,

(]
0. Haitran narTwmil wien pasnomesns GuHoMa (i +a1"';—;) » ECOH

Ve
Kos(puIMeRT TpeThero wiens paped 66,

§ 10. Cuctems ypasnenwii

1 Hanomuaum, To JnHefiiamM YpanHeHHeM ¢ IBYMA BOHSBeCTHL-
MH HASLIBAKT YpaBHeHHe BHAA ax+by=c¢, rae a, b, ¢ — sajaaEme
HCHA.

TlpuseneM OpAMephEl POMeHVR CHOTEM NBYX Ypasnenwit ¢ gny-
M HEHIBECTHLIME, I'le XoTA Obl OHO YpABHeHNE HE SRISETCH TH-
HEFHEIM,

dapaua 1. PemaTs cRoTeMy ypasserwil
[:-y-l.
ey 4y 3 5=0.
[> Pemmam oty cucremy coocobom mogcramonxw. Hs nepsoro ypas-
HEAMA HAXOANM F=x-1 ®u, OoAcTARTAS BO BTOpOS YDARReHWEe oH-
CTEMBbl, NOAyUAeM ¥° ~4r{x-1)-4x+3(x—1)+5=0, oryaa
x4zt Bx42=0. (1)

Hafizem nenwe wopnu ypasmenns (1). Jenwrensmm wicia 2
apnAwrTes uwpeaa 1, 42, Tlposeprolf yoerAnaBAHRASM, 9TO
x, =2 — gopens ypasHenns (1).

Henennem yronxom nesoil wacre ypasdesws (1) Ba x- 2 na-
KOMEM HacTHo® x°— zx 1, noaromy ypasmenme (1) MoMHO 3amu-
cate B Buge (x—2)(x?—2x—1)=0.

Pemes ypasaeane x*—2x— 1 =0, gaxonum x, =142, Xy -1-V2.
HNogeranman Haﬁmmme dHAMEHMA T B nm;mamnne P=x— 1. weTy-
anem y, =1, y,=V 2, Wy=—VZa. 3.

Oreer. (2; 1), (1+Y2; V2), {1—-'?'2 -‘l.l'zl -«

aga 2, Pemmmth cucTeMy vpanHemmi
x=-y=3,
162y + 8y =0.
[> 2Ty CcHCTEMY MOMHC PEIIHTh, NOACTARHE Y=X-3 BO BTOpOE
YPABHEHNE CHOCTEMB B DOOVYIHE YpaBpHEHTE®
24 62" - 10x* - 482 4+ T2=0,

OneEAKD pRITeHHe DTOH CHOTEMII MOMUHO VIPOCTHTH, ol Je-

BYK YACTH BTOPOTr0 VPABRHEHHS CHOTEMB! PDAATOMNIMTL HE MHOMHTE-

am. das ATOTO PEIAM BTOPOR YPABHENME KAK KNAAPATHOE OTHOCH-
rensno x%. Hoayuum (2% +6y(x%) + By =0, orryaa

wi: Fraaaa il

Meoroyners. Anrefipaniecome ypaBHEHnA



s L L R R

¥ =_3y+Voy -8y =—3Byt|y|=-3yty. (2)

CnegosaTensso, x°=—2y AR r*=-4y, NosToMy BTOPOS ypas-
HEHHE CHCTEME MOMHO 3anHcarth 8 smge (x’+2y) (' +4y)-0.
x—y=3,
(2% +4y)(x*+ 2y)=0.

OHA pACHAJAeTCH HA JABE CHOTEMLI

{x—y-E. {x-y-—ﬂ,
2?4 dy=0; 2?4 2y=0.

Pemas 5TH CHOTEME, HANPHMep, cnocoGoM MOACTAHOBKE, HA-

xogum x,=2, y,=-1; r,=-8B, y,=-9; xa-—l+ﬁr yy=—4+

VT3 2, =-1-V7, y,=-4-\7. «

Hrak, cHOTEMA TAKOBA: [

dagaua 3. Haftte peficYsNTeIRHEe PEIIEHHA CHCTEMLL YDab-
i i
HEH! :y+24- :_‘
L
¥
T -

xy—6=
Bamernm, uTo echam (x: y) — peIEMHEe AAEBOH CHOTEMH, TO

x=0, y=0. Ilepemuonan ypasHeHHA CHCTEME!, NOIYYIREM
(xy+24)(xy—6)=x"y", =" +18xy—144=x"%", xy=8.
lNogcrannas y= %. HANpHMep, B NepBOe YDABHEHME CHOTeME,
nonyuaasm 32 = xT; , =256,
JlefieraHTENEMME KOPEAME TIOCIeIHETD YDABHEHWS SBJARIOT-
en wuena x =4, ¥, =—4.
Ha popuyas y-g maxommm y =2, y,=-2.
Otrser. (4; 2), (—4; —2). 4

3amaua 4. Hafive neficTHETENLHLEE [EINEHAR CHCTEMEL Ypab-

HEHHR
I.‘I‘:z{x+y')-12.
x*(3x—y)=20,

[> BameruM, uro ecnm (x; y) — pemenne sTofi cHcTeME, To x#0,
x+y=0, 3x—y+=0, Pagaenup mephog YPARHERHE HA BTOPOR, DONYTHM
X+ a3
F—%-E' Sx+by=0x-3y, x=2p.
TMogeranman =2y, HATpEMep, 8 OEpEce VDARHEHWE CHCTEME,
naxogmm 4p°- 3y=12, y*=1.
Hocnegues ypabHeHENE WMEST TONLKO OIHH AefcTENTENLHEBIR
sopeat §=1. Tlo popuyne xr=2y naxogau x=2,
Orner. (2; 1), 4 =3

g 10 121
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YnpaxHeHns

Pemurtk cuereMy ypasgennst (71—78).

71. 1) {x"+y“-r'-'4,

x4+y=12;
3) [+ +yt=10,
Lx+=4;
72. 1) [2x' 2xpy+x=-19,
| 2y —8x—=1;
3) [(x=Dp-1)=23;
L X+ =B
73.1) [x+py=3,
'hxy--—lﬂ:
4. 1) [xy-x+y=T,

{xy +x-y=13;
75. 1) [y_x-l,
X —dxy +5y=-1;
r—py=1.
[ﬂx‘y+.ty-y-ﬂ;
76, 1) [:—y-=l.
2 -3yt -4yt =0;

3)

2) {x“-—p’n-?pﬂ.
X

4) {x’—y’=1ﬁ.
x-y=1.

2) [+ 6xy+ 8y2=91,
x4+ 3y—10=0;

4]{[1’—-2![y+1}=1.
x-p=4.

2 [x-py=T,
{xy-IB.

2) [xy-2(x+y)=2,

| xy+x+y=29.

2) [x-y=2,

| 227 + Oxy + 26y + 44 =0;

4) [y-x=2,

| 2x%y 4+ 9xy - Bxy = 0.

2) {xﬂr—ﬂ,
2x' + 5% -3y’ = 0.

77. Nlponasefed e ABYX THCES PAREO 135, a ux passocTh panma 6.

Hafrre st viHCAA,

78. Paasocrs anyx uncea papma 18, Cymma stux umcen, caomen-
HAS ¢ 9ACTHEBM 07 gegenmns fonsmiero xHa Mensmee, panaa 34,

Hairr st auchaa,

79. llepametp npAMOyroNbHuKa panen 14 oM, & ero niomans pas-
ga 12 em®. Haiite 1aunn cTOPOH NPAMOVIONLEEKA.

Peumars cucreMy ypasmesuil (80—83).

80.1) [ xy- % -8,

15
|- 222
81.1) [ .8
8.1 JlrT+::g,.r-1'llil.
a2

i
F; +xy==;

oe

B2. 1) {[:—y:(x%y“}-ﬁﬁ.
(x+y) (=" ~y")=5;

B3. 1] :+2H-=3P2.
2x+y=3z%

122 Fraga N

Tx
2) [.ty—--lnT,

2) [

2) {x‘+iy=ry'—|— 16x,
14+ =56(1+x%.

2) {x’+x+:y-3.
V4y+xy=4.

Muorounedl. Anrelpaiieckie ypasHeHus



84. Bpuraga aecopybos Am.nma OLIA O NAAHY METOTONNTE GA HE-
cionsko guett 216 s gpepecuns:. Tepewe tpw gus Gpurags
BLTONHANA SHeSHeEHO VOTAHOBAEHHEYID NIAH0M HODMY, & 34-
TeM KAmAWil neEs saroraBamBana 8 m® ceepx nuasa, noaro-
My 88 AeHL J0 cpoka Geao sarovosnemo 232 wm? apesecmunt,
Cronbko KyOHUSCKHX METPOB JADEBeCHHE B APHL NDAMCHA G-
a6 GpUrags saroTABTHBATL 00 nuaRy?

B baccefin npomegensl Ase THyin: depes nepuyio BOSA BARBA-

eTcsd, 9eped BTORPYH BRnneaeTcd. [IpH coBMecTHOM JeficTBHM

Tpyh Gaccelin manoamaeren an 6 w. Ecom Gw nepeas Tpyda,

paSoran oriensRo, sanosaata Baccells Ha 1 4 goasme, A BTO-

pEN CAHBANA BCI0 BOOY TAEKHE HA 1 @ jgossme, weM OepROEA~
qAALHEG, TO Opu coemecTHOl pafore sTHx TpyD Gaccells manmon-
auncs 6w 3a 12 u. 3a croabko uacos nepsad Tpyba, paboras

OTAeNLHD, HANONHNT Gacceiil, A4 BTODAR CONLET BUW BOIVT

86. Bpurasa paGounx nmocTpomna mocrt aa 14 gueit. Ecnm Om B
fpurage Gbino Ha 4 wenopexa fonelle B EAMIWT paboran Owm
eXKETHERHO HA OOMH 4AC Aoasmie, T0 TA me pabora Gmma Gm
ammoniens o8 10 gaedl, IIpr yeedndedud e DpRTATL eme HA
6 uemopew ® pabouero pus enle HA OOWHE Yac Bes pabora G-
nn 6m BEIDONHeHA 3a T guefi. Croabko wenosex OGuiio B Gpn-

 PAjE W CRONBEO YAcOB B et om pabortann?

B7. lns pasMemenns KOMIICKTA KYPHAAOE AOCTATOMHO RYHUTH
13 crapnaprakix nonox. Taxk xak B opofame OLIIH DOMKE, HE
KasRAol M3 HOTOPHX NOMemaeTcA Ha T MYDHAJOE MeHLIIE,
9eM HA CTARHAADTHRX, TOo Eynuar 27 noaog, OpE 3TOM OCTa-
nock ceoBognoe Mecto Aas T aypHanson, Crogsro RypHATORD
GRIT0 B KOMOIRKTE?

B8 Ma nyuxros A m B seiexand oSHOBPeMEHHO HABCTPeWY XPYyT
ARYTY MOTORMEAHCT ¥ Benocumeaumcr. OHM BOTRPETHAHCH HA
pacerosnmn 4 ¥M.or B, a B MoMeRT nDpEOMTHAE MOTOLHEINC-
Ta B B BenocumendeT HAXOAWNCH HA paccTommmu 15 Em or A.

~ Onpegenwrs paccrosume or A mo B.

B9. Amrobyc us noyurra A ¥ asromoluns w3 nymExra B ornpanasa-
WTcA OAHORPEMEHHD ® OCyHiecTEAAT Bes0CTAHOBOYHOS OBH-
WEHWE ¢ TOCTOAHNEEIME CROPOCTHAME Mesay nyanrams 4 n B,
Yepea 42 MHE Docle HAYANA IRMOKEHHA DTPOHIOIIIA BX Oep-
pasg BCTpewd, 4 wepes 2 v 34 MEH Nocne HAYANA EEMMEHINA 4B
Tomofuan nepenift pas oborman aprofye. Yepes xawoe Bpema
nocae HAYANA gnsennd asrobyc B aproMolniabk BOEPBRID Olta-

_MyTeS OAHORPEMEHHO B OVHKTE A?

(B0, Hafitn geficTauTesELEe POIICHNAS CHOTEME YDABHEHHN

[:*-ﬁx-— 8y-1=0,

4

Y H2x+9y+14=0.

~ Pemuts cueremy vparEenmit (91—92).
o1 { 2x!—xy-y* -10x-8y—12=0,
2x '+ Sxy+ i+ x=y—-6B=0.

§ 10 123
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92.1) {{I“+y“}{x-yl-13. 2) [ 4" + ") =944,
2y (2 =y )= 6; 4 (2 + gy =92 - Bay.
@ Jopora or oyERTA A g0 oveExTa B gaer na nogseM, A 0T OVEK-
Ta B go oyaxra C pmeer enycey. [lemexon sarpauusaet { € HA

nyrs or A fo Cn —;— uy wa obparunnt oyTe. Halita ckopocts

neliexofs HA OOOBEME, ECOIM €rg CKOPOCTE HA CHOYCKe HA
a xM/q Goahime, Yem Ha DogseMe, & paceroasne or A go C pas-
HO 8 KM,

¥npamuanua & rnase I

4. BumoneuTs gegeHnne:
1) (15x® + 62" — 202" Bx) : (3x* - 4);
2) (12x"-9x*+ 8x*-6x): (42"~ 3x);
3 (B+1):(x+1); 4) (20-1):(x=1).
85. Haltrn yacrnoe M (x) ® ocraTox R{x) oT jenedus MHOPOUIEHA
Pix) aa maorowmen & (x):
1) P(x)=4x*+3x" -1, Q(x)=2x"4+x-1;
2) Ptx}-:*.—a;’, Q{x}=2:rﬂ+!i'
3) P(x)=3x*4+Tx"-22x" -7, Q(x)=x"+2x%—dx;
4) P(x)=2x'+8x"—x, Q(x)= x‘+x+1.

Fﬁmnnmnch B TOM, WTO X, =-2 — KOpEHS YPaBHEHHS X’ -
~4x"—5x+14=0, malirn un-:-a.n.numn KOPHE 3TOrG YpPABHeHWHA.,

97. Nposepurs, aro *, =1 u xE=—% — KopER ypassenns Gx' -

~11x"~ 182"+ 10x+8=0. Hafith ocTansEie KODPHH JTOro
YPABHEHHHA.
98. Hpuaepmmx-l-mpmymmmr’ 1-V5)2-1+

+‘|."5]x+1 =0. Haitrt ocTanniule KOPHE DTOTO YPARHeHWS,

99. Yneno x, =—3 Apasercs KOpHeM ypamHenns x°+ax® 4+ 5x-9-=
=0. Hafiti a & OCTAILHLIE KOPHE 3TOI0 YPABHEHMA,

100, Uncss x, ~1+\3 spamores xopamMn ypassenua x° +ax® + bx -
—-2=0, rae a ® b — paogwomansuee uypcna. Hafire a, b o rpe-
THil KOPEeHbB ITOTD YPaBHEHHA.

101. Haftre geficTENTEILALIE KODHY YDABHEHNS:

1) 95841227 1024 4=0; 2) 2+ x¥-Bxlix—6=0;
3) 2 +8x" 222 + 627 + 2x 4 B0
4) 2* 224 32" L Bl —dx4+8=0,

102. Vpasgenwe ax®—2x?—5x4+b=0 nmeer mopuu =1, x,=-2
Haidiran a, b n 'rpmﬁ KOpeHs 3Toro ypanﬂeuna.

103. ¥panuenne x'-9x'+ax+bhH=0 umeer xopum x, =1, x,=5.
Hafitie a, b u tperult Kopess aToro ypaEEeHASA.

104. Pemuts ypasHerne:

32 T __ 52749, g 1-x x _ 4
x=1 =41 e B T -3 Ax+2 n,.,.-r_t_s,-l'
124 Faana i
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!QE; PemnTs ypasHeHe:

1) (% + 22 =22 dx-8=0;

2) (¥ -2-3)(2*-x-2)=12;

3) (x*+x)* +(3x-1)x+ bx(x=1)=6;

4) 2(x*-5)-2x(x"-4)+4=0;

B) (22— Zxf —dx(x? + 2) + 4 (10x - 1) =Tx%;
6) (2*-2PF4x(x—1)x+1)=1.

108. Haftrit peffcrenTelsiLie HODHE YDABHEHMA!

7 Exi{r—El_ 810246

L x+2 -8 o i

2) Dy =* HH:’-T:+2:
r+2 x-1 P S

3) ol . MR |
2+l Ax-1  gxlix-1

4 6z 5<'-17x42 18x =
z+1 x-2 2iexr—x"

107. Pemsite cHCTeMY ypaBsemi:

1) [x—xy=0, ) [.r*—y=l].
{y’+3:y-4: x4yt =by;
3) [xp+x-3y=3, 1) [x+y+xy—ll.

[.t:’+y’=1ﬂ; xy 4+ xy - 30.

108, Haitrs rarue ancaa b u ¢, wrobu mmorowres x®+bx®+ex? ge-

JdEneH HA:
1) x+2 1 x=3; 2) x—4 n x4+ 6.

109.1lpy geneuny MHOTOYASOHA NDOYEPETHO HA IRy4AeHsl X+ 3,

-3, *+4 B OCTATKE MOJAYUAKTCS COOTBETCTEEHHO wncan 6,
26, 12, HafiTe ocTaToKk Npu JeleHHH JTOr0 MHOTOYUIEHA HA
(2L 2)(x-3)(x+4).

110, lorasats, wro meorowaen x4+ bx"+ex® genmrea ma amywne-

HE X+a, U xia, rae a,20, a,=0, Toran ¥ TOARKO TOrAH,
korga b=a +a, €=a.4,

111. H3 oyaxTa A 8 nyExT B BnexXan MOTOIREAHCT, &8 HARCTRETY

EMY OLHODpEMEHHO Ha OyERTa B 5 nyEET A BREXAEN BEAOCH-
pegier. Moronnunwer npufsaa » oyarr B mepea 2 a mocae
BOTPEYH © BETOCHOSZHCTOM, 8 BEIOCHOBLHCT DpROHT B OYHET
A uepes 4,5 4 noene serpesn. CroAbKo wacop Hamuuit fun
oyTin?

112.C nomompio cxemu: Nopaepa aafiti iejibie KOPHN MHOTOWIEHA:

1) P(x)=rx'+ 457 25x"_ 162 4 B4:
2) P(x)=x-2x'+3x¥-10x" - 40x+48.

MHOTOMABH!
1) P(x)=x*-bx*+ 627, e=2;
2) Pix)=x'-8x"-172*-5, ¢=-2.

125
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114. PenraTs, ypanuenne:
1) x* 4+ 2x% - x" L 8x 4 1=0: 2) 2x'* 42" - 102" -2+ 2=0;
3) (x—1)x(x+1)(x+2)=24; 4) (x+1){x+2)x+3)(x+4)=3.

115. PemuTs cHCTEMY ypa:nnuui

bl ¢ % [_1,*1 g 4]
v - x y @'
x4 24%=6; *y=6;

3) [x*—xy+p*=21, {x’ 3xy+2y* =38,
¥ -2xy+15=0; 2x' 2xy -yt =-86.

118/Penmry cucremy ypapwenmit
9x?—4y* 4+ 5x+10=0,
Ba® -8y + 5y + 10=0
H17.Auewores gua wycka cunasy cepebpa ¢ menso. Onun u3 mux
comepiRAT pY e, apyroft — g% segn. B xaxom coormome-
HHH HYxHE0 6paTh cOJ&aBH OT NEPBOrO M BTOPOrO KYCKOH, 4T0-
Ol TMOAYYATE HOBRR cnaas, cogepmamai % sMenw, rae
per=q?
118.Baccelln momuo HANOAHMTE BoA0H W2 ABYX Kpamob. CHagasa
OEIN OTKPRIT TONLKO TMepERl KpaH HA % TOrD BpEMEHH, HOTO-
poe Tpefyerca ana EanonaEends OacceltHa BTOPMM KpasoM,
Bared (b1 OTEDHT TOOBKO BTOpPOH Kpan Ha % TOMD BPeMeHi,
woTopoe Tpebyerca ana HanonHeEnA GaccelfHa DopREIM Kpa-
oM. B peayisTate OKAIANOCH, UTD HAMDOIHEHO % bacceitnn.
3a ragoe speMs EanoaERT Soccelts kasawill Kpam B oTOENR-

HOCTH, £cnR, prOoTAR OHORpEMEHHO, 0068 KEDAHA HATOIHIIFT
Gaccefin aa 3 u 36 mun?

Bonpocw K rnase (|

1. lats onpefenenide MHOTOWMIEHA /1-H CTENEHM OT OQHOTD Nepe-
MEHHOT,
2: Kaxoft MBOrOMAEH HASLIBAIOT HYJeBLIM MEOMOWLIeHOM?

3, Kaxwe MEOrOMASHE HAIKEBAWT TOMAGCTHEHND DABHLIMET
4. Kaxosn dopMynn JeleERs MEOPOWIEHOR?

5. Kagona dopMyna JefeHHd MHOTOUNEHOB ¢ OOTATEOM?

6. Kax sodtHOo pAsfensTs OANH MHOFOYIOH HA Apyroi?

7, lars onpejenenie KODEA MHOTOTLIEHA.

8. Cdopmynwposats Teopemy Beay.

8. ChopmynHpoBATE TEODEMY O UHOHE KOPHEHR MHOPOWISHA,

10. Cq;qpuynnpnnau TEOPEMY O HEJOM KOpHE ypammenus a x" 4+
+ig,xh S A4a =0 c neronmcTeNEEIMN maq:qmunen'rm
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11. Kax OOMHINTE CTENeHE ANrelpAMYECKOTO YPARHEHHS, JHAH

~ OAHH M3 ero xKopsaed?

12. Kaxolt MHOrowIeH HaSuBaeres cuMmerpudecrnm?

13. Kaxosn oaeMeNTADPHLIE CHMMETPHYECKNE MHEOPOYISHE! OT TPEX
nepeMeRHEX T

14. Chopmynuposare Teopemy Buers ans MEorowjfesHs rperbei

| CTENEHN ¢ ONHENUM NepeMemHLIM.

[15. Kaxofi MHOTOYIEH HASHIBAKT MHOTOTIEHOM OT HECKOJLKHX
nepesenrmx? UT0 HaASHEBAKOT CTENEHbLI BTOr0 MHOTOWNeRAT

6. Karolt muorousNen BasLBAIDT O4HOPOAHBIM?

17. Banucars Gopmyny Gumomes Huwrona.

Npaseps ceba!l

1. HafiTy 4ACTHOE H OCTATOK OT jeNeHus MEOrowneHa x4 2x'-
—3x% 422~ 8x na muorownen x +x+1.

2. He npeofipasys wmaoroumen P{x)=5(x"-Tx+12)+ 11 (=" -8x+
+ 15), voranoRHTE, NeNWTCH AH OH HA gEyiten x—3.

3. Pemurs ypapdenue ¥* 4 2x*—Bxr—-6=0.

&
4. BanwucaTh pasnodieRBe GEmoMa (ﬂa—%) ;

5. Pemmrs cHeTeMy ypanEeHHI {x’—xy—y'nlﬂl.
x—y="1.

6. Cymma KBAIPATOR YHCANTENAH H 3HAMEHATENA HexRoTOROH Npo-

Gm passs 25, Cysma sroii u ofparsoil et apofin panua =

12"
Haitrn ucxoaayw apodb.

I, PAanOMHETs HA MHOMHTENN MHOPOWISH
i ot P9t _3x_3.
r 10 8x-6 3
2, PeiinTh YpABHAHHE Bz + P t:—ﬂ.'ltz—ll'
3. ¥pasmenme x°+x*+ ax+b=0 umeer wopun x, =1, x,=-2.
Hadfirn a, b n Tperafl KopeHs HSTOM0 YPABHEHHHA.

ma

b in
Hadtti wneH pasTodeHHRA ("u'.t'-l-—!,_) , coeprcanmit x*.

Y=,
5. Penmwrs eucremy vpasmenndi [ 2x% +3xy-21% =0,
2yl v xy+x+8y=>5

i, Ipe GpMragk, Wa KOTOPHX BTOPAR HAYuNHAST DADOTATE HA b
nHeR noame nepsol, saxoRuBan pabory aa 15 gHel, caMTan
or moMenta meuans paborst sropoll Opuragsi. Ecau Gu sTa pa-
Gora Omaa nopydens wampoll Gparage oTASNLHO, TO ANA o8
BuINonHenns nepeofl Gpurage nomanobunock Gn BHA 10 geelt
Donpme, YeM propoil. 38 CKONLKG AHER MOMET BMOOAHETL BTV
pabory kamugas Opuraga, paGoras oTAEnBHO?
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_ Fj IHcmpnwecxaﬂ cnpasxa

Eme co ppemed BABRJOHAH W JAPeSHEX HHIYCOBP CUHTASTCH,
4ro oaHold na ocHopEBIX Ueqelt aarefpsl ABAAeTCA pelNeHHE Ypan-
seanit @ nx cucrem. B gpesmes Basnnome 4000 ner sasan ymenn
peINGTL YPABHEHHHE ODepBoil, BTOPOH H HeKOTOPBIE YPABHERMA Tpe-
Teeil cTeneni. JIpemmEe rpexH, pelnnd YPABHEHHA, [IDEIBADKTETR
HO DPHAABAAW WM TFeoMeTpHYecKYo (OpMY: HHCIA OTORIECTEIIS-
AHChH ¢ AAHHAMH OTDESHOR, HAXONIEHHE HeHIBECTHODO OJHAYWATO
noeTpoenle MeroMoro orpeska. Ho obmedi veopun peimeHHs VDas-
Heanit 8 Te speMena eme Ze Gumo. [Mepoos HoTOKEHHE TeopHN De-
MeHHA WBAAPATHLIX YPRAHRHEHHN JAHO B KHHPE JADEBHEIDeYecKOro
yueroro [duodanrta sAprdmerasas (I 8.). Pemeawe » pagaeanax
ypasEeadft 3-# w 4-# crenenell Gnao nONVHEeHO NTANLAHCKHMA
yueRRME B XV] Bexe.

B passurEE anrefpusl ypasneHnH BeOHKE DONE QPAHILYICEOTO
sareMmarnis 8 wopucta . Brera (1540—1603). My Gna nenoas-
30BAH METON HecnpegencHuny kKoafuonenrop, Gnarogaps xoropo-
MY OH NEPHEM JATTHCAN KBAAPATHOR ypaABRReHEWE B obmem smge o
BLIPASHA @r0 pemenne GopMyaoil (1o Hero YIOBIeTBOPREANCE JIHINL
pemeawenm mpEMepor). EMY npEEALIEMHT NpAMeEHeHEHe eIRHOO0-
PROHOTD OpHEMA pPedieHddA ypasHennit crenesn n<4. Ocoboe ama-
YOHHE WMEST VOTAHOBNEHHE MM JABMCHMOCTH MEMIV KOpHAMA o
koappunmenTaMil vpasaeani (gopmyns Baera).

Breronm OmA0 YOTAHOBAEHD, WTO MemAy aarefpandecKnMs
VPABHEHHAMH H MHOFOUIEHAME HMEOTCS TECHAN CHHabL: HafTH xop-
HH MHOTOUYASHA

P (x)=a,x"+a,x" '+...+a,
OAHAYMAET DEINHTE vpasHeHHe P (x)=0.

MpannyscKEl MaTEMETHR "a. Beay (1730—1783) chopmynm-
POBAJ CHOID HIBECTHYID TEOPEMY O AefeHHM MHOTOYAEHA Ha TANedH-
HLH ABYEAeH, NOSEONAINIVIO CHHSHTE CTenens anrefpamdecworo
VPABHOHUWA, BHAA OAWMH M3 ero xopHeil. D. Beay caEmMancs ThKMe
HOCHSJIOBARNEM CHOTEM ANrefpaMuecKEY YPADHeHMH BLCIHX cTe-
neHell B HOKIOUEHHEM HEHAHNECTHMX B TAKAX CHOTAMAX,

Jeneane MEOPOUNEHOR YroaxoM MomHO obHApYKETHE B pabo-
rax M. Huworona (1643—1727).

B «¥Yausepoanenofl apudmeraxes (1768) JI. Bitnepa (1707—
1783), Do woTopoil BROOCHENCTEMH COCTABNSANCE yuebHHKH sne-
merTapaofl anrefipnl, ODpEBeSeHD MHOTO SANAY, CHASAHEHX C TOM-
AECTHEHHEIM DpeobpasoBaAEHEM MHOTOYISHOR H AjsredpandecHux
npobed,



Cnasa [m

- Crenens ¢ AeMCTBUTEILHBIM
moKasaTeJjieM

Kan aazefpawems amecmo AA, AAA, ..

nuwym A, A, .., max a. omecmo
*1—. & 3 -{;. T 2 s A

a a* a

H. Howmon

§ 1. AeiticreurensHbie wncna

Kax nasecrio i3 Eypca anrefprl ocHoBHON
KOO, PALNHOHATEHEE ¥ MPPANHOBATLHLIS SHE-
nn oDpRIYIT MHOKECTRO AelCTBATENLREIX THCeI.

Onpegenenue

Heficmaumesvisis Wucion AassipaeTes Gec-
KOHEYMHAH necaTHdHas apobn, 1. e. gpoln
BHAR

+a, 00,8, W —a,, @¢,a,d,...,
rAe @, — Nea0e HeoTPHIATENbHOE WHONO, A
kmxpas wo Oyks a,, 4., ... — 3TO OfHA M3
mecars guipp: 0, 1, 2, ’3. 4, 5.8, 7, 8,9,

Hanprwmep:

1) 2  asamwmen  gefiCTEHTENLHOM  WHOMNA
1=3,1415... uneno g, =3, & NEPELe YETHDE ge-
m-m;mnx 3HAKA TAKDBHI 4,=1, a,=4, a;=1,
@, =0

‘ 2y 8 sanwes  JeficTEMTEILHONO  WHCOIA
37,19=37,1909... aucio an=-_3'f, i JeCATHYHLIE
HARA, HOAYNHAR CO BTOPOro, pasas 9. 3ameTnm,
yro 37,1999...=37,2000...~37,2. _ _

Jeficrantensioe YHeno Moxer Geirh 1000-
IEHTENLHEIM, OTPRIATENLHEM HIE pABHLEIM HY-
mn. BeckoneudAas AecAaTEMAAR gpols paBHEA HY-
A%, ecAE Boe Dugipw B ee sanncu — #yam. Ilo-
aDoMHTENbHOE  NelicTERTenbHOE — MHORO — 5T0
pecRTHYHAR pobb, He DABHAA HWYIK, 0 SHANOM
4%, A OTPHIOATENLHOE — CO AHAKOM s=». JHAK
w4 pepea Apobkio obsMEO ONVCHRASTCA.

BaMm u3BeCTHO, KAK BENOAHAOTCH ASACTBUA
HAJ HOHENHLIMH JecATWIHLIMR gpobsssa. Apsdg-
METHHBOHME ONEpANHT HAH SefcTBUTenbHBIME

§ 1 129
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YHCAAMMY, T. &, GeCKOHETHRME JeCATHYHRMY ApofaMu, ofs4ME0 34-
MEHAIOTCH ONEDANHAME HAJL WX NPROTHAEHNAME.

Japaun 1. Buumcanrs oprGNMKeIENe JHAYEHRE BLIDAHSHNHA

V2 +V3.
[> € noMomen MEEDOKATLEVIRTOPDE HAXOMHM
2=1,4142135..., V8=1,7320508...
ITosToMy © TOMHOCTBIO M0 €0HHEMHITE 'l|.l'2+‘l."3 1, 4+1 Tw31=3,
£ TOUROGOTREY A0 OgHOR gecarToit ‘n,"E+1|,f3 1,41+1,7T83=3,14=3,1,
¢ TOMHOCTRIO A0 ogHol corolt 'I|"2+'I|"—m 1,414 +1,732=3,146=3,15
" T. 5.4

Yuena 3; 3,1; 3,156 v 1. 1. ARAA0OTCA NMOCHEI0BATEALHBIMNE 8-
CHATHYHEIMH NUpHOIHReNEAME (NepBhe [BA — ¢ HEJOCTATKOM,

TPETEE — € HAGKITKOM) SHATEHHA CYMML V2 +\3. Hrag, nopia Ha-

XOMIeHMH CYMMEL ﬁ+ﬁ THCIAa ﬁ " ﬁ dAMEHANNCH HX JERCATHY-
HEIMH :rpnﬂ.unacmm — PANHOHANLHLIMM YHCJAMH, H 3TH YHCIa
CHIAABIBANHCE [0 HIBECTHRM NPABMITAM.

ANANOrEYEO, BHYMCASA npomssesenme \2-\8, manpmmep, ©

TousocTeE go 0,1, oDoryaaem V2.V8=1,41-1,73=2 A303=2.4.

BoobGme, myeTk x,, X,y ..oy X, ... — OOCAEOBATENbHBIE fAECH-
THYHEIS DPEGIHXEHAA Je CTBRTENLEOrD WHCAA X € TOYHOCTEI 00 1,
ao 0,1, mo 0,01 n 7. x. Toraa norpemsocTs UPAGCILKEHNS (X=X |
rak yrogeo Oamsxo opubamsaetcas ¥ Hyao (CTpeMuTCA K HYIO),
B sromM cayuae mamyT

|2~2x,|—0 opst n—co, mam lim |x-x_|=0
L

(amraeren: s|x—x | cTpeMETCA K HYAW OPH 7, CTPEMAIIEMCR K Gec-
KOHEYHOCTHs, HJIH «Opeges |x—x | OpH A, cTpeMAmeMcs k Gecko-
HEWHOCTH, PABEH HyA10#). ITO OGHAWAET, WTO X KAK YrogHo GamMa-
KO mpubainsdaeTrca & X, T. 8.

X, =X UPR n--c0, WA lim x =x.

==

OrMeTEM, 410 BCE OCHOBHEE CHOHCTBA JeificTERE HAJ pammo-

HANBHBIME YHCAAME COXDAHAIOTCH H AAA AeficTBHTEALHLIX 4MCEn

(DepeMecTHTETLHLIN, COYETATEILELIN W pacnpefe nTenbabl saxo-
Hhl, OPERHIA CPARHEHWE B T. JI.).

=1 Paccmorpum nogpofuee, uro smaumr |r—x |—0 mpn n—oco.
Oycrs x, — AeCATHIHOE NPUOARMEHNHE HEXOTODOro JNelCTEHTENL-
HOPO YHCAA © ToYHOCTRH Ao 1, x, — ¢ Toumoero go 0,1, x, — ¢
rounoeTsis go 0,01 w 7. 4. Torga paccrommme of x A0 X, MeHb-
me 1, aam |x—x |<1: apasoragdn |z - ~x,|<0,1; |x- X, =0, ﬂ].
lx—x |=10"-}, 1. 6. xaxoe G npnnmnhﬂue nonommnoe oHe-
A0 & (OVCTH CKONE YIOAHO MENOE) MBI HN BafiH, HAALSTCHA TAKON
somep N uness HOCHENOBATEALHOCTH JecATHIHEIX OpROARmeHNl,
HAYHHAR € HOTOPOro BOE YNEHN NocAeoRETeNLHOCTH GyavT Haxo-

1m | NBuE Iy
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AMTHCHA OT X HA DACCTONHEH, MEHbIIEM £ HEHMH CI0OBAME, MO-
ayae passocThn Oyger crpematTbes K 0, 9T0 MOMHO SANMCATE TaK:

lim |x—x =0, nom lim x =x.
L] e
PaccMoTpEM eije oAy THCA0BYI TOCHef0BATENbBHOCT, SAjiAH-

el
» Banpasmep, dopmynofi obmero wiaens X -=-1+t " . Dbo-

anaunm ee {x |. Haobpasum wnens srof nme,qmmmmm Tou-
AME THC0BOH npasmol (pme. 51).
BameTnmM, UTO0 PACCTOSEHE OT TOYKM X, A0 TOIKH 1, pasrEOe

H_
r}l{nltt L) | %,cpqmuuncmunmnmuenmaunum-
mie (kax W B npepmpymes npumepe). Ina Beex @IeHOB DOCAELO-
SATONLHOCTH, HAMHHAA ¢ u4ieHn, AEMemero somep 101, 7. e. ansa

scex n »101, moayns passocts [x —1|<0,01. Ecam e n=>1001,
To |x —-1|<0,001.

RapafuM DPOMIROAEHOE DOMOIKWTENBHOS 4HeND £ W mulepen
maTypanssoe umcno N, Taxoe, wrofisl BRNOAHAAOCH HEPABEHCTHO

f%-za. KOTOPOE PAENOCHNLED HepasescTey N > % B kasecree N MOM-

HO B3NThL, HANPHMED, HATYPANLHOE THCNO [%- ]+1, roe [a] — nmenas
9ACTH SHEAA @, T, €. HARDONRINE: NEADE YNCI0, He NPeBOCRXOfsIes d.

Torpa, ecauw n=N, To Ixu—ll*:%f.%-cs. Tarum obGpasom,

ang moboro >0 MosHOe VEazAThs HoMmep N, TAKoR, uTO A8H BOEX
n2 N BHDOTHASTCHE HepABSHCTBO I.t -1| = . Bamwernm, aro N=N ]
t. e, N sapmchT, soofme rosops, or &. B atom CAYHAE POBOPAT, uro
aueno 1 Ansgeren NpejenoM NoCAelOBATENLHOCTH [x |, Tae x =
o~ =1 =% a=1
+t li , 7. 8 limx =1, u.un]:i.m(l+t : )ul.

A —=ma N ==

Onpepgensune

Uucno a Ha3LIBASTCH TIPEfEnoM DOCAef0BATeNLHOCTR {X |, oc
gau gna kamgoro >0 cymecrsyer Taxol somep N, WTo nns
peex n >N, BEDOAHAETCA HepaseRcTRO [x -al <e.

Ecan a — mpepen nocneposarensHocrs {x ), TO OwmyT
lim x =a, aan x, —a npa n—co, 3

e 3anava 2. Monssyace onpefenesues Opegena NOCICA0BATENhL"

HOCTH, JOKAJATE, TTO NOCTENOBATENLHOCTE [xn}, rae x, =ag", |g|<1,
HMeeT npefgen, o HaATH ero.
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[* 1) Eean g=0, 0 x_=0 pax Beex neN n‘liqlxnzrﬂ.
2) Iyers g=0. Oboauaaum %-—r. Targ xak |gl<1, To r Goas:
me 1w ero MOMHO SANMCATE Kak r=1l+a, roe a=0. Orcwaa
1
|7
goma Hewromal.
CreposareiniHo, lx |=|allg"| < J;Euj-. Jins kamporo £>0 nepa-

3
=rte (1 @) >an (sro HepasencTBO cuegyer us dopMmyasr Gu-

BEHCTHO J%c E, PABEOCHALHOS HEPUBEHCTBY n}’E"'EL. BHOOAHASTCR
upe a=N_, rae N."[%-]“*l {aanuch IJ&L] oD0SHAYRET eIV
HACTE MHCA E}}. Cneposavensuo, upn scex n =N cupapegnnno
uepasencrso |x |<e win ni!_:g x =0. Tax kax x —ag", 10 MoxAO
SATHCATL ulI__rFm{aq‘}=ﬂ. roe |g|<1. 4 KN

¥ 3amaua 3. 'Bumnm}'i.m 2

g

n
[= Tax xak —;i_—=2-(%), TO B COOTBETCTEMM ¢ sagawed 2

Hm{*;-u.qm

i — i

YnpamueHun

1. (Yeruo.) Buscours, gaxMe 03 JadHbX AecATHIHEX Apobeit
ABANIOTCH HPPANHOHANBHEIME uncaamm: 1) 16,9; 2) 7,25(4)
3) 99,1357811... (noocne sanATOR SAUMCAHE DOAPAN BCE He-
HeTHEI® THCHA).

2. Veranoswrh, Kaxan #s nap uncen 5,4 o 5,5 wau 5.5 n 5.6
obpansyer pecaATHYHbie npubammenun wmenn V31 e menocrar-
KoM H ¢ HAOEITHOM, T. €. OOHO H3 9HCen 1ol TApH MeHLIDe
V31, a apyroe Goanme V31,

3. Briachurh, KakOe W0 pABeHcTHE: |¥|=x Win [x|=-xr — saoaer-
G BEpPHLIM, ST
1) x=11-2V30; 2) x-5-3Y3: 3) x=10-3V10.

BuiscHuTs, Kakum wSHenoM (PanMOHANLEEM HIH BEPPALHO-
HAMLHLIM) SIIARTCH 3HAMEHHE QUON0HOND BDRMenHs (d—5).

4. 1) (VB-8)(3+2y2); 2) (V27-2)(2-313);

3) (V50+4v2)V2: 4) (5V3+V27):\3.
5. 1) (VB-1F+0/@+ 1%  2) (V610 -2V6+ 1)L
6. BuvncnarTh:

1) V63-y28; 2) V20.y5; 3) VH0:VB; 4) V12:y27.

7. CpasanTh GHAYCHEA BHPLHeHN:
1) V8.9 4+V8 m VI,T +VIT: 2) VII=V2.1 u VIO-V3.1.
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=

Bruamoaurs:

1) \K[W—zfﬁ-wi}-ﬁ; 2) V(V16-6VT +V7). 3;
3) \X{\ﬂ'mzﬁi—'-,fs-ﬂ Vi6)-247.

9. Buin#caTh H3 YEAZANBLYE HHME YHCAT T¢ B TONBKO Te, KOTO-
phig upnummﬂ HHTEpBATY W'_ ‘u’_}
1,41; 1,4143; 1.42; 1.41421; 1,73; 1,7320; 1,74; 1,7321.
10, BerameawTs:
3, :
1) lim = 2) lim (0,2)%; 3) lim

; [
14 —_—,
) Jim =

lirlt-l

Joxrazark, 4WTO eciM 4 — PANMOHANEHOE uucno, a b — wppa-
NMOHATLHOS, TO W CyMMa, B PasHOCTH unced g B b annswres
YHCAAME HPPRIHOHANEHEME.

12, Jokasars, wro lim x, =0, ecan:

llr#=n: £ 2) x. = 3) 2=

§ 2. BeckoHeuHo yGniBaouias
reoMeTpvHecKkan nporpeccusa

Hasecrno, uTo 2eoMempuyeckoll npozpeccuell HAIKIBASTOH Ta-
KAS YHCIOBAS Docnejosarensaoers b, by, b, ..., B, ., wTO B8R
BCEX HATYPANLHWE N BRHOCJIHAETCA PABEHCTEO !;Mt—b“q, TaEe
b,#0, g=0.

Cpean reomeTpauecEnx mporpeccuil ocofmft marTepec npex-
CTABNAIOT TAK HAskBacMmbie DecxoneudHo YORBAKWINHE PeOMeTpHYEC-
HHE OpPOrpeceui. 1

PaceMoTpHM KBAAPATEH, HIob-
pisennwe Ha pHoyHEe 52, Cro-
poHA nepBoro xBajgpara passaa 1,

1
o " o0

pPOHE TPETHETO PAEHA ﬁ H T. [

CTOPOHA BTOPOTO PAHRAA

[

Takum obpasoM, CTOPOHE
EBAfpATOR 00pasywoT reomMeTpHue-
CHYK NPOrpeccHin co IHEMEHATE- é

JTEM *2-: ]
1 1 1 1 f!ﬁ 41 }
BTl ¥ o B EEER - s & l
2 gr- ¢ qn= L Puc. 52
§2 133

BECKOHENHD YORBRIOILIGA rE0METDHYECKER NPOrPectua



Ilnomann aTHx EBAApaTOE OBpAIYIOT TEOMETPHUECKYIO HPO-
IPECOH CO dHAMEHATEIeM %:

RS- 1

1- Il FT ﬁ! arey F

pisihn (2)
Ha prcyaxa 52 sugno, 9T0 cTORPOHM KBAADATOB B HX LI0INa-
AW C BOIPACTAHHEM HOMED& 7l CTAHOBATCHA BCE MEHhINe, MpHOIHEA-
sck K Hymo. [Mosrosmy Hamgan uma nporpeccuii (1) o (2) masusaer-
oA ODecKoHEYHO VORBAKIEH.
PaccMorpeM TEDeph FEOMETPHYISCEYIO NPOTPEcCHID

e B 5 R ok i
] 3: ﬂ" 35. wamy B’-_: § ses o
Suamenatens srofl nporpeccun q=—%. & ee unenm b =1,

1
o W T A

C sospacTanmeM HoOMepa f gaeHs 3voll nporpeccam mprbim-
MAKTCH E HYZW. 3Ty DPOTPeCcHID TAKMKE HasmeawT OeckoHeuHo
yompammeii. OrMeTEM, UTO MOOYAL €€ JHAMEHATENA MEHLIOE EIH-

HEOEE [g]<1.

1 1
-bﬂ-—ii bs- -é-' b.-._

OnpepengHue

leoMeTpauecRas NPOTPeCCHE HASKBABTCHA Jeckomewmo yiwmsa:
MHyel, ECTH MOZYMh €€ JHAMEHATEeNA MEeHbIUe eNNHHIILL.

3amaua 1. Jloxasats, yro reoMmerpuueckas uporpeccas (b ),
safaaHan Qopmyaolt n-ro greHA b"-i, ApnAeTcA GecKOHeTHO

E_fl
yOraaome,
- Ho yenosrmw b o A e ML . OTEYAa t.‘-fé-l Takx Eak
S T LR [ Pl X
[gl=1, To gaEEAR recMeTpRYECKAs NPOrpectHs Aaaserca Oeckoned-

Ho yinmawomei, -
%

Ha pucyase 53 moobpanten xsa-
apar co croporod 1. OrMeTnm mTpH-
xoRKoil ero MONORHEY, 3ATEM OOJOBHHEY
ocrapmefica wactn ® r. 4. [nomans
SAITPHXOBAHNKY NDEMOYTOILHHEKOR
ofpaayior OGecKOHEYHD YORIBAKIIIVIO
TEOMETPHTECKYID TPOTPECCHIO

i 11 1 1
247 R 1T et

Ecnn samTpHXOBATE Bfe DoAy-
qammiHecs ThxkuM ofipasoMm npamo-
YIOABHEEHR, TO IITPHXORKON DOKPoOeTes Pic. 53
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Beck KBaAApart. EcrecTEeERmO CUHTATH, UTO CyMMa naomanefi scex
SAMITPHXOBANMNLIX NPpAMOVIONEHEKOR pasHa 1, T. .
1 1 1 1 1

stitata a2t

Jlepasn vMacThs PABSHCTRA Npejcrapiser coboil cyMmy GecroBEeTHOMO
YHCIA CHATAeMEIX. Pm:-::u-:rrpnu CYMMY NepPBRIX N CHarfeMhEX

1 1 i
S, Rl VIS, 3 A 2>
Ilo opMyne cyMME 7 SAeHOB muumnﬂcmﬁ OpPOrpeccHE HMeeM
1im
g 1. 1_(5) AT
] 2 l 24
T3

Ecan n georpanuvuedHH#o BOIPACTAST, TO % HAK YrogHOo ﬁJIZ‘ESHD opH-

l ——0 opr n—oo, HAK Iim-—-u

II"W

OnuxaeTCH K AYIN, T. .

MosTomy ..lmi(l" E!;] =1, T e :.!J_.'!EI‘S" =1. DBeckoHedHYID CYMMY

L 1 1
.2_4. + 5+T§+ 32+... cuETanT pasHo# 1.

Cymma Geckoneuno yimpawmeit reomerpEneckol nporpeccis
£CTH TpEfien nocrefoBaTensHocTH S, S, S, .., 85, ...
Hanpusep, Ais OPOTPECCHN
1 1 1 1%a—1 1
Ei E‘l ‘_ﬁ- FrrT ("i] v sasy DRE bl-l' q"“ﬁ'. HMEeEN

el :
8,=1, 8,=1-3=2, S;=1-

A=

Tar rar Ilm(-aﬁ) =0, To im 8 -%.

n o ol i Eed--]
Cymmy Oeckoneuno piseaiowell eoMempuieckoll npozpeccuu
MOMHD HAXOMHTE OO0 HOPMYIE
b

S=—L, (3)
1=¢
1-
=% Bumegem oTy JopMyay © moMomsi dopMyns S = —1[1—;”
b b
: i LS
sanmcas ee TAK: S = i ' i

OboaaaEM l—b_L-u. roraa |S, —al=|ag"|. B npepuaymem ma-

parpafe JoKRIAHO, YTO Iun (ag®)=0. rae lgl<1, cnegpeaTensHo,

b
lim §_=a, nar th —,
m—o 1 q
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Tawum obpasom, cymma 5 Gecroseuno vimBaOmeld reoMerpugec
Kol TpOTpecoHE BREMHCIASTON 0o (popMyie .'=J'=1—‘5:IE .9
Ha dopmyan (3) npu b, =1 moayuaem S = T}E . JTO PABEHCTRO
ofumo sanucsnmor Tak: 14+g+g 4. g 1+ =i_-l:q
MNoauepikuem, 9T0 5TO PABEHETEO cOpaBegnwso opu |gl=<1,
B HACTHOCTH Opmi g=0.

dagaua 2. Hafirn cymmy Geckoneuno vimsawoefi reomerpa-
1 ¢ Do 1

SecKoll NpOrpecCHH 2 T8 18 RN
P - =1 e .
[> Tag rar b, g'bz ﬂ.'mq_bi_ B,Hnoutmpnym {3) mo
1
AVIHM 8= 2 =3. -4
_(_L} 8
3

Sanaua 3. Hafire cymumy Secxoneugno yimpmomed reoMmerpn-

qeckoil mporpecens, ecan b,=-1, qr=%.

- Npusenas dopMyay bn=blq‘"1 opE n=3, OoIy9asm

al-bl-(%)ﬂ_’. —l=b,-

orkypa b ~-49. Mo dopuyne (3) naxoanm S= =i =—57%. -«
1-
Samaua 4. C noMomso dopMyns cyMMs GecKoneTH0 yiblBaw-
el reoMeTpHMeCcKOl OpOrpeccHR BATTHCATE GeCKOHeuHYID Nepno-
ANYBCHEYI0 JecATHYEYH Apoih a=0,(15)=0,151515... s snjae obnis-
HOBEHHOH apobn.
[ CoeTnBHEM  COSAVIOIIVID NOCASROBATENLHOCTS  ORRGIHMEHITLX
anaderndi gasnol Oeckopennoil pecwrHunoil gpobm:

15 15 15
a, 0,15= = 100" =0,1615= qu-i-Hui-

15 156 15
2,=0,1515156=— 4 ——+ —, ...

100 1p0*  100°
Janncs opudIRaeEnil NOKASWBAST, WTO AAHHYD DepHoxmye-
CHYIO Apofih MOMIHO ODPEACTABHTE B BHE cyMmmu Gecxomeuno yin-
BE IS N:Dum'pntmcxuﬁ ONpOTrpeccHH: 4= i 18 15
gy 100 100* 1007

roe by=—nu0, g=
:ﬂﬂ 100

=1 =

15

100 15 _ &
T T i

I it

Mo tpopuyne (3) noayuaem a=
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P Jagavwa 5. Halitn pepeerfi wnen » auasmessrens GecikoHeuaHo
yiumaomel reoMerpHueckoil HporpeceHn {b 1, ecau cymma aroit
uporpeccHs passs 4, a cyMmMa xybGon ee unenon pasma 192,

[= Cymma uwiegor Gecxonenno yOnpamied reoMerpraecsEoil mpo-

IpeccHEA 3-1—-‘;. Torga cymmMa kybos ee ynenon S Gyger Buum-
- |

b
eaATECA mo opmyie & = ﬁ Boaseaem S B wy® ® mafigesm

OTHOIIEHHE s - i
? e

1-g" 4_3_ 1-g*
(1-g? 192" (1-gp

=3
H.

Yrobnt maliTa g, peIINM ypasHenHe 3[1-(;"}--[1-[”"
Tak kax g=1, 10 3(1+q+g°)=1-2¢+q¢" nan 2¢° +5g4+2=0,

Kopu#t atord ypisHeHHs qi=—2, dg=- % IIo ‘yenosmmo |g|<1,
sHAYNT, nepasill kwopens nocropodmmfi. ChregosarensHo, §=— 7;:,
b,=4(1-g), b, ~6. o

Janaua 6. Halitn cymmy Beckoneano yiusawinell reomMerpi-

wecKRol porpeccus {bﬂ}. eCiH ee BTOROH uaeH, YIROEHHOE TTPORZ-
BEAEHME [EpBOTO WIEHA HA YETHEPTHI M TPETHI wien ABAAIOTEA
NOCABAOBATENBHEIME TISHAME APHPMETHYCCKON TPOrpEceHE ¢ pas-

HOCTBE), PABHOH %.

[> o yenosmw by, 2b, b, b, — nocneposarensinie wiens apud-
MEeTHYeCHOH OpOrpeccHil ¢ PASHOCTRLIO d——;-. Crhejonarensio,

2b,-b,0" ~byg =1,
1
b,q" - 2b%g" = 2.

CrIaTLIBAA YDABHEHEA CHOTEMEL, TOTYNAEM h.[qﬂ—q}= %. OTEVAA

1:1=m. INogcTapass oT0 BHPAMNEHHEE B NepEOe YpPaBHeHRHE

CHCTEMEL, DONYHAEM YDABHEHHE
Rl lyi, 2y -l
og? (g-1)* 3q(g-1) 3
koTopoe momHo npecbpasosaTh K BRAY 3¢ - 8g-3~0, orkyaa

i, =3, t;2=—%. Tax gar [g/<1, 10 g=— % Haxogum b, = 3 nS=

.
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YnpamxHeHma

13.

14.

BufcHEUTE, ABRIACTCN IH MeoMeTPHYecKol nporpeccueli nocne-
AOBATENLHOCTE, JANAHHAS (POPMYIOH N-TO YAEHA:

1) bnn—ﬁ’“: 2) bnnﬂ",

Haiit cyMMy HepERY OATH 9A8HOE TEOMETPHYSCKOR ODOTDec-
CHE, GCIH:

1) b,=-88, g=2;  2) b,=11, b,=88.

15. HoxasaTe, U4T0 reoMeTrpUdecKas nporpeccus AsrAeTca Gecxo-

HeqHo YORBAOIe:

B & palyaLam
I'} l'! 'E!EEI sme iy 2] 31 'ﬂ" 2?1 swe g
8) =7, <8, —B.oe 3 4) ZBe, BB L6 s

16. BusicHiTh, ABAAETCH AW reoMeTpHYECKasa Ooporpeccrsn Gecwo-

17.

18,

19.

20.

HeuHo yOhiBAWMOel, ecumn:

1) b, =40, b,=—20;  2) b,=12, b, =1

3) b,~-30, b,=15; 1) b,=9, bm"%-

BrMncIATE:

s ﬁ= 2) lim (0,7)".

Haiire cymmy fecxopeano yimpammmeil reoMmerpruecioil mpo-

rpeccH#, eClIHa:
1 e e Lot o
1} g"_'é'ln ﬂl-.ﬁ. 21 f}'—a- b’ﬁ Blt

1
3 g=—3.b,=%  Ha--1, bz
Hafite cymmy Gecxonesno yGusawmell reomerpmaeckoil npo-

rpeccun:
1) 6. 1, %, I T el LA ALY

Banucars GECHOREMHYID NepHOAHYLCKYID AecaTHuHym gpobs
B Buge obnskHOBeHRHONR Hpobn:

1) 0,(56) 2) 0,(8); 3) 0,(32); 4) 0,2(5).

21.

22,

138

BrscHHTE, ABAHSTCA JH NOCAEA0BATEILRHOCTE DeCKOHEMHO
yompaminell reoMerpruecKoll mporpeccredl, ecam oma sazaHa
ipopMynoil n-ro wnena:

1) b,=8-(-2)% 2) b, =-5-47
1 yne-1, SR _l w—1

R E IR DR

Hafiret cymmy Geckopeuso ViRBAOMeR reoMeTpRYSCKOl Opo-

IpECcCHE, ©CTH:
VE, VB 9
ﬁ H 2]- = — b

-

1
1-} q_il bh_ . a L] i ‘E

Fnana v
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Pric. 54 Puc. 55

3. Cymma OecroHeuHO YORBAWIDER reoMeTpRYeckoll nporpeccus
panua 30. Hagiru:

1) by, ecuu g==3  2) q, ecam b, =20.

24. BuameanTs:

g2 gttty e (6" +1)*
1} llm _'—1- 2} IL[EI 3" w 3} Jiﬂl —ﬁlﬂ T
25. Ha ryf co croponoft a nocrasuam kyb co croporoll 2 2 , HA He-

ro — KyD €0 u:-mpc:-aui e, aarem — kyb co croponoil E ;I

(prc. 64). Haftn BeICOTY DodVuBBeHcHs (HIVpbL.

m B vron, paspmit 60°, nocnegopaTeibHO BIMCAHR OKDPYHIHOOTH,
RACAIHECR FpyT Apyra (prc. 55). Pagmye mepsoil oxpy:RH0-
cru papen R . Hafima paguyem Hz' RS’ s R“, vee DOTANBIRIE
OKPYMHOCTEN M TOKAIATH, 49To ol ofpasyior GecKoOHETHO
vORBAWIIYIO TeoMeTpHYeCKEYI0 nporpeccHm. [loxasars, uTo
CYMMA RI +2{HE+R3+...+H_+.,.} pEBHA PACCTOAHMIO OT IEeHT-
pa mepeOl ORPYHHOCTH N0 BEDIIHHL] Yraa.

[27. Hadirn nepesit aned u zaamenaTens becxopeuno yisisamomei
reoMeTpHYIecKol OporpeccHH, eCcIH BTOpOH ee yiaen pased 6,
8 cymma 3Toft TporpeccHA B B pA3 MOHRIE CYMMEl KEAIDATOR
28 WIeHOE.

[28] Hadiru nepssit uien w auaMensrtens GecromewHo yORBaONiel
FeOMETPHYECKOH DPOTpeccHN, ¥ HOTopol OTHOLIEHWEe CYMMbI
KyDOR BOBX “JIEHOR K CYMME KEAJPATOB BCEX WIEHOR pasHo 3,
A OTHOMIEHHWE CYMMBI BCEX HACHOB K CYMMEe EBAJDATOR BCEX
YIEHO0E DARAO %

129, Becropeuno yORBAIUIAA IeOMETPHYECKAR NPOTPECCHA, CYMMA

roTopoll pasna 16

1
3 CONOPSRAT YieH, PARHLIR a Orpomenue
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CYMMEL BCEX YASHOB NPOrpeccH#, CTOHIOIHX A0 HEPD, K CyMMe
BCOX WISHOB, CTOANIHX nocne Hero, pasHo 30. Oopegenuts 0o~

_ pARKOBRHIA HOMESD BTOTO YIEHA TPOTPECCHE.

30. Hafire cymmy Gecxoreuno yGueawomedl reomerprusckoit npo-
rpeccuM, ¥ KOTOpoll cyMMA KBAJAPATOB NEpPHLIX N 9NeHOE PABHA
cymMe Depuhiy 2A uigeHon, A ocysma ®Kybom n wieHoB 5 3 pa-
38 MeHRINE CYMML IIEPBLIX 31 wneson.

§ 3. Apudpmerniecknii kopeHb
HarypaneHOM CTEeneHu
3axaua 1. Pemmrs ypaspenne x*=81,

[~ Bamamesm ypasmenwe & apge x' 81 =0, win (' -9)(x* + 9)=0.
Tax war x*+9+0, ro x*-0=0, orkyna x, =3, x,=-3. 4
Hrax, ypannenne x* =81 pmest gma gelicTOHTEThHLIX KOpHS

x =3, r,=—3. Hx HEASHBAIOT KOPHAME YeTBEPTOH CTEOEHH M3 THC-

aa 81, & MONOMATENENLA KopeHk (MAcNo 3) BASHEBALT apEdMeTH-

YecKHM KOopEeM derseproll crenesm w3 unenn 81 w oboamavwanT

4 A —
VB1. Taxum obpazomM, V81 =3.

MomH0 NOKASATL, WTO YpaBHeHHe x"=a, rae n — HATYDAIL-
HO® 9HCA0, @ — He0TPHIATEIRAOS THCID, AMeeT (R TPATOM egWH-
CTBEHHEBL) HeEOTPHUOATENRHBIE RoOpeHb. 3707 KOpeHbL HASKBAIDT
ApHDIMETHUECKHM KODHEM A-f CTEeDeHN M3 SHoaa &,

Onpepensmue

ApudimemuieckKum KOpHeM BATYPans#ol crenedn n =2 @s He-
OTPHOATENRHONG SHCAA @ HASLIBASTCA HEOTDHIATENRHOE -
N0, fA-f CTEOSHL KOTOPOPO DABHA O.

i Cymecreosanie apROMeTHHECKOTD KODES TpaMenm Oes goxasa-
TEIBCTEBA, A EAHACTEEHHOCTE JOKANEM METOIOM OT [[FG'I"HBHI]I‘CI.

O HOyers ypasnenne x"=a, rae nclN, a=0, nameer OgBa Donowu-
TOARHMX KOPHS X, ® X, 7. . x, >0, x,>0, n ecan x, #x,, T0 20-
6o x <x,, anbo x >x, Ha onpegerenns KOpHA chaejgyer, w9ro
xi=d, xi=a, T. &. X=X,

B xypce aarefps ocHOBHON KON 0RO QOKA3ANO, YTO 1IPH
VYMHNESHHEH HeDABEHCTE OJHHAKOBOID CMEICAE, JeBhle B IpaBhie
TRACTH ED'Tﬂplﬂ ORI HTENRITR, Eﬂmﬂ HE]JB.'B‘EEET'EI] TOMG M8
emuiena. Orcoaa caexyer, uro ecan 0<x, <x, u neN, 10 x{<xj
eeon D<x <x, 1o x}<x]. U n voM u n apyrom crnyuae x)=x).

Moayuyns NPpOTHREOPEYHE ¢ pPABEHCTROM .r'f=.tg. CheporatTensio,

HALIE MPETNONOMEANe HeBepHO B ¥, —x,. @ 1
ApmpMeTHUecKER KoOpeHs n-A CTeNeER HI 9HcaA @ oboasavs-
ne—
erca taw: Va, Uncno g #AasMBaeTcR NodkopeRibIM @npaNeHueM.

Ecnu r=2, To BMECTO Va OHIOY'T Va.
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Apuhsermaeckufi KOpeHs BTOpoil CTENeEH BASHEBAINT TAKMKE
Kaadpammbii KOpHEeM, KODEHL TReThell CTemeHH — WyOULecKuM
wopnem. B vex caywamx, KOrAa AcHO, 910 pEdb uger of apudme-
THUECHKOM KOpHE n-if cremenn, kparico rosoput: sKopems n-it cre-
MEHH*.

Yrobnt, Henoabays Onpejiereine, JoKasaTh, 9T Kopers n-if cre-

HeHH :.H'E {a=0) pasen b, Hysiuo poxasars, wro: 1) b=0; 2) b =a.

B

Hanpumep, VB4 —4, vax ko 4>0 5 4= 64; Y0 =0, rax wax

= (. a3 onpegenenus apm[:ruermémcrru HOPHA cne;rye*r, q'ro et-
an a»0, To (Va)'=a, a raxme Va"=a. Hanpumep, [\.-"_] =T,
‘9' 13ﬁ 13.

DeficTare, TOCPeACTROM KOTOPOrO OTHCHHBASTCS KOPONL f-i
CTENeHA, HASKBASTCH UIGACUEHUEM NOPHA R-H cTenenw. Dro medl-
CTERG ABAAeTeR obpaTHAM eficTEHI0 BOSEeIeHRS B M- CTENeHEB.

Sanava 2. Pemars ypasHeawe x° =8.

[ Bamumewm ypaswenue B Buge x°—8=0, wim (x-2)(2" 4 2x 4 4)=0,
(x=2){(x+1)*+3)=0. Tax xax (x+1)*+320, o x-2=0, oreyua
x=2, o

Hrak, ypaspenne x*=8 umeer ogmn geficTerrersuLii KopeHb
x=2, Tax 1;11“. 2=0, to sueao 2 — avo apuwdmerngeckall Kopens
s 8, 1.8, VB=2,

Bagaun 3. Pemure ypassenme r?=- 8.

(> Bammmem vpasaernse u ange x° 4+ 8=0, wnu (x+2) (- 22+ 4)=0,
(x+2)((x=1¥+3)=0. Tax xak (x—1¥+3=0, To r+2=0, OTKVIR
xr=—2. «

Hrak, ypamgenme x’—-8 uMmeer ogun peficreurersunit wo-

peab ¥=-—2. Tax xax -2<0, To 9ueno —2 SRINETCH KOpPHEM M3
quena — 8, 50 0HO He ARNAeTCA apndMeTEMecKnM KopmeMm, TEcao —2

==,
RASLIBANT KOpHEM EyGngeckEsm ®3 yuena —8B u ofoapagamr -8
" a 3
V—8=—2, mam V-B=—VB=—2.
BoofBme, gns moforo wederHoro WaTYpAnLHOrO umena 2k +1

ypaaresne 22" =4 npn g <0 umeer TONLKO OfNH AeftcTBHTEILEEI
KOpeHb, NPHYEM OTPRIATEALHEE. DroT !EDDE‘H]: Of03HAYACTCH, KK

F1 5
H ApMMETHHECKAN KODENL, CHMBONOM \.ﬂ'a. Erp uasusawr wop-
HEM HELEMAHOD CMEneiy U3 OMpUuyamenlsHozo wuead.

Haupumep, :1].,-"-- 2T =-38, f‘:.-"— 32=-12,

Kopens aedeTHOR CTENEHH H3 OTPUUATEILHOND SHCIA o OBHA-
gaH c apmpue-r:ﬂecmm HODHEM H3 qnmm ~|1-|ﬂ| PAEEHOTROM
Sl =  ghel -

Vam—  Via=- Vi@l Hanpumep, \—248 = — 243 =3,
=N Moxaxenm, aro ecan a<0 uw n=2k+1, roe keN, To uMesTes
eHHOTREHHOe quano <0, Takoe, g0 x"=a,
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Ofosnaaam Oyxnofl b TReA0, DPOTHBODOIOMHOE THCAY 4, T, @
b=—a. Torga b>0 u cymecrayer efnAcTIeHRE apuidiMernuecknit
HOpEHEL ¢ mnunn 2k+1 m3 nonomHTENRHOTO umcaa b, T. el

b, mon ‘Ifr-ﬂt: Taxnum o6pasomM, .H:."'_-ﬂ't'r—_&.—ﬂ+;1_=c,
rae ¢>0 ® — 1.|"I_=n—e I-I'u (—ePPrTl (= 1) pBRF L (1) b=
= (=1}(-a)=a. BuaunT, — "u"i_ ECTE OTPHILATEABHOE WACHO —¢,

raxoe, uro (—e)*H=g. 8 =1

Sanaua 4. 'Bnm:m'rh "n.-"-—{} 027- ‘l.-’ﬂ 0016 - 1.-"?39—~{"'- 123.
- 70,007 - /0,006 — Y720 — V=198 - V(0,3)° - V(0,2)" - Va° -

- 'If—ﬂ'rm—ﬂ.ﬂ =0,2-3+2=-1,5. 4

Apndameruveckuii xopens n-ii crenesun obOaAeT CNARXYVIOIIH-
mu ceoficreamu: ecaw a20, b>=0 n n, B, m — HATYPANLHKIS
gMCaa, DpHYeM n -2, m~22, To:

CVap=YVate. 2 2=, 3 Gar-Var.
Wi

b
o Va="Va. 5 Vo=V
OrmeTnM, 9To B cBoiicree 1 wucnoe b moxer Tarxe OTE pasamm 0
B ceoficTee 3 umcno m moxer OwiTh MM mensM, ecas a> (0.
MoxanteM, HAGPHMED, W10 m=:,"5?.|’5 (ceoficTeo 1).
_ BocnonsayeMcs ONpedenocRHeM AREGMETHISCHROND KODHA:
1) VaVB>0, rax xax a>0 u b>0;

2) (Va'VB)" =ab, rax xax (Va Vb) =(Va) (VB) ~ab. ®
== Moxanen, aT0 h?u,":z_"‘*--?u,'ra_" {ceoficTBo B).
0 1) Va™20, rax xax a>0; h"u'a"‘*;* 0, Tax xax a>0;
2) (Vamy™ = Vi@ Yy =a™; ( Va™ys =a,

Sro cBoftcTEO HEIRIBAIDT OCHOBHHEM cBolicTmOoM Kopaz, ® =

ARanorHyHo AOKASLIBANTCA W OCTANLERE ceoficTea, [lpabse-
JfM OPHMEDE NPUMEHEHHA cBONCTHE APHPMETHISCKOrO KODHS.

i e M ey
1] "I."ET tﬁs—tl'_E?rE—{l'El:iln:a. z} ‘]ullﬁ!I':"I[ﬁa]?:ﬂI:lzﬁ;
&
1;“25 qlf .,;'255 4
3) _yee
625 8255 ﬁ
0 \/ V7098 - Va0ms - V27 =2; 5 (18) *=VoT-1/2 -
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6) V-3 = V35 —_3%=_a7;
7) VBV =\ (VT -8)° =| VT - 3.

(Vas?)'

"= Hemoneays ceoficrsa apadiMeTHUeCKOrD KOPHA, DoJyYaen

(mr 41 a*h? nu“b'
v\.’a“&' :,frn“ PO

Ormerns eme onHo ceolicrso apudiMeTHYecKoro KopHA JeTHOM)

Jagaua 5. YnpocTETE BRpAMEHHE , roe ga>0, b=0.

=gh. 4

"o
crenenn: Vo' =|al, roe ¥ — BATYDANLEHOE TUETO.

=% U BocnoasayeMmcs onpefieieHues apudMeTHUSCHOT0 KOPHA:
1) la| >0 no onpenenesEmo MogyaA;
2) |a|2*=a**, Tax xax |aj2=a®. @ %

Sanaua 6. YopooTnTs BMpasKenne :u‘r{x—ﬁ]" +‘1‘|,"'(x—3}". ECIH
B{x{ﬁ
o Vix—5)8 4 Viz—8P=|x—5+|x—38l. Tax xax 3<x<5, 710 |x—5=
--{.::—5]- -z, |x=8|=x-8. Hopromy \.'r{x—ﬁl‘ 1'“tr-3]‘-5-:+
+x-3d=2, 4

S 3anaga 7, ¥YOpocTRTE BRIpaMenne
A=‘h‘“+2—2xrn+1+1fa+ﬁ+4x’a+1.

(= Ouesngeo, A ameer emucx opr a 2— 1, [logxkopennoe Bripasce-
HMe a+2-2Va+1 mommo opemcrasETe B BHAe a+1-2Va+ 1+
+1=(Va+1-1)". TMogxopernoe BEpaxeAne a+5+4Va+l=

=a+l+dVa+l+4=(Va+l+2)® caegosaTennuo,
ViVa+1-1@=Va+1-1], Va+1+2=Va+1+2l.

Ecom Va+1#1, 70 a0 u [Va+l-1|=Va+1-1, n roraa
A=Va+l-1+Va+1+2=2%a+14+1. Eema O0=<Va+1l<=1, 1t e
-1<a<0, o A=1-Va+1livVa+1+2=3.

2Va+1+1, ecan a0,
E’“"A"[z. eomn ~1<a<0, <

3 8
3anaua 8. [lomasaTs, gto |20+ 14V2 £ V20-14V2=

g
- Tlyers 20+ 14\2=a, 20-14V2=b, roraa Va+ \Vb=A. Iloramen,
aro A=4,

§ 3 143

ApMDHMETHHBCKMA KODEHE HATYDRALHOA CTENSHW



Ho dopmyne kyHH cYMMbl 3ATTHITEM !
i a4 — B i
A= (Va+\VbY =a+b+3Vab(Va + Vb) =
- TSGR
=40+ 3 V400 -196 -2 -A=40+3-2-A=40+64.

Taxum ofpasoM, Mepad 9aACTE A PACCMATDHEAEMODD DABEHCTBS
ABAAETCA KOpHeM ypaBmeHHA X —6x— 40«0,

o ypARHEHHE, HMeNINEes KOpeEHkR X =4, JanHIIEM §o BHID
(x—4)-(x"+4x+10)=0, Tax rar ypapHenne x°+4x+10=0 =me
HMEST JeHcTEHTENLEKY kopeEef (D<0), T0 x=4 — eiwHCTBEHHELI

JefCTEBHTRILNLIE Kopenh ypasaenes. JIpBas gacTh paseHoTBE A —
AeiicTERTENLHDE uHCAD, apavaT, A-4. 4

Sapaua 9. OcnobfofHThReA OT APPATHOHANLAOUTH B SHAMEeHA-

TEne gpotn A= ;.
F) s
e 14+ V2+2V4
IIyvers V2=a, vorps a'=2 u smpakenpe A Oopuser B
A= 1 = % e ¥MHOMHM SHETATETE | SHAMEHATENE
1+a+2a a“+{l1+a+a)
monvaenEoill gpobn mHa (a—1)=0. [Ippmenas dopuyay pasHOCTH
=1 a—1
KyOOB ¥ VURTHIBAH, w0 4’ =2, sanmmem A= - = p
afta-1)+(a"-1) 3-a®
FJIBDH'IHB HHCAHTEDLR W JHAMEHATENDL HA g+3-ﬂl+ﬂ- ¥ I[l'.l.'l'[}l'ﬂ.'B‘H
_ (a-1)(8+8a +a“:|

ETB

fa—-a®*-3 _ N'z- 43
23 23

B JHAMEHATENE pAaROETL kyGom: A

. 4 el .

Tak KoK o° =2, 10 A=

¥YnpaxHeHws

31. (Verao.) 1) Haftrn apsdmernuecknfi Kpaipatasiil wopeib M3

qHLaac
1; 0; 16; 0,81; 169 r—t
2) Haltrn apudsrernuecknill kyiuueckiil KopeHs Ma WHCI:
1; 0; 126; -~ : 0,027; 0,064.

27
3) Hafirit apumeTHYECHHE  KOPeHbL WETBEPTOI CTEHEHH Ha
UHOAT
— ol 255.
g; 1: 16; TR TR 0,0016.
Brramennres (32—34).
0 —— 1 e N 1
32. 1) V36%; 2) Va4 3) \[{ - ) 1) V225t

38. 1) V10%; 2) V@l a 'v “. 4) v
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34. 1) 'V71: 2) YoT024; 3) Ve

35, PemmiTs ypaBHEeHNE:
1) x'=256; 2) f‘=—?}£; 3) 5x'=—160; 4) 2x%=128,
BriaucanTs (36— 40).
ARk 4
36. 1) Y32 -0,5Y-216; 2) V-1000- } V256

]
) ﬁé +V=0.001- 10,0016,

37. 1) V343.0.125: 2) V512.216; 3) V32" 100 000.
a8, 1) V& 7; 2) VITi-3'; 3) V(0,2)5-8% 4) { L) -2,

LEA N
39. 1) 12.1500; 2) vu,z-i.ru.m: 3) V824-\4: 4) V2.V16.
n

40. 1) Va0 2%; 2y V2hoa% @) |/ an- (3o (3™

41" Hapneusn HOpeHb:
[ 5 @
1) VBix'20; 2) Va'b'®; 3) V322 10™; 4) \a'ip®.
42, 'E"]:lpm:'['n'rb Bhipasenne:
1 1 o—_—
1) w’ﬂaer* 4a b 2) V8a'p*- \V2Ta'h;
§ 8
ab lI e, 16a fiz 2
3}'9' i-,‘ 4}VF'V2¢=#'

Buqﬂmm {43—-—44'_]

43, 1} 12 -- a) \# . 4) ‘\f?;g
128

;1) "3"'*‘
".H

44, 1) VB2i:\5; 2 -3:-,
Y

el 1m|

=t a, 8,
5) (V25— 1|,|'45}“l.-'5* ﬁ}l‘. VB25 - Va)r Y

45. anm:mﬂ. BhIpAHeHEE:

a3
1) ‘I.a“'b '-."abi' 2) \:Elx‘y:i'ﬂxy;

3) \/7\/ 1) V?Tvg

Bruupcanrs (46—4T).
H— ay e L | [—
46. 1) (V% 2) (VB)% 3) ( VB2)% 4) (Vie) Y,

L Anect n panes Gyxkeamy obosHpveHs GO0T0AATEALILIE YHODA, E0JIH
HET DOHOMNHTEIRHIY yoaosaf.

{:h
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3
a7.1) \/\728; 2) {Vioza: 9) V9.4 9 '1,‘?'55.?,'?.

48. ¥upocTHTs BREIpARCeHNE:
n (V&) 2 (V)" 3) (va-18)"

o (V@ V8)" s (V) o (Vza)

49. Ilpn KakuX SHAYOHHAX X HMPET CMBICT nupam!me:

1) !u'rﬂx-—ﬂi 2) ?nf'x+3: 3) '\.uf;;::'- . 4) ﬁg

Buumeants (50—51).
50. 1) \/9+VIT-\o-viT; 2) (\/3+VE-\3-VB)%:
3) (V5+ V2T +\/5- V212

4 L) [ 5
51. 1) 1."_' vuz  2) vﬁ‘fﬁ 3) ':ru-pﬁﬁ-'”ﬂv'ﬁ;
VZse Vi vz

91 3{:-+f1_a'-‘1|h%-Wzsﬁ: 5) \V17-y83-\i7+vas.

Yupocerurs supaxenns (52—53).
52. 1) l‘l."zahv:"ﬁdn'b -!1."2‘?&: 2) ‘\f #l."a’b‘r: 3 et

X B
1V Va4 (VVa)% 2 (VVE) +2(\FR)"

i [ it
3) \.":"y"-(n‘u:y’]: 4) (( ‘“I'mm) 'm) l?u’n'
. Brranemnrs:

[
1) ——n—“"';,“;“a: 2) (V8+ Y6+ Vi (3-V2).
T
« OcmoBofuTRCH OT wppmnanmncrl B sunumurue:
b
1) =; 2
Va-\va "n,n"r5+ "H" ‘-,."
56. YopoereTs:
1) 1’{:-2}3 upu: a) *>2; 6) x<2;
2) V(3-x)" npn: a) x<3; 6) x>3;
3) v{x+ﬂ}‘+\."{x—3}’. el —1<x<2;
4) f.,f{zﬁ 1}*‘-?{4 +x), eeom ~8<x<-1.
N Trneaa v

&

&

&
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§7. YopooTuTh BMpasienne:
1] \";—ﬁ L 'll';"'t'rﬁ: 2] a->b - a4b :
TV Var¥6 VeV Varls

a+b e
(g

58. CparHNTL 3HAYEHHSA BLpasceduil:

1) V34 V3D u V63: 2) VT+V15 u Vio+ V28,
59. NMoxasarts, urto:

1) V4+2V3-\4-2V3-3

2) i’nﬂfﬁ +if9—v’a_u-3.
B0. YnpocruTs BMpameHHe:

1) \43+30V2 +1/43-30VZ;

2) V109+12V3 -\ 1091213,

B1. OcsofoguThes OT HPPANHOHARLHOCTH B SHAMEHATENE:

1418418 VE+VE-VB
y —Lt—; o9 —21 .
Ve+ Vay+\Vy V- Vay+Vy

B2, YopocTuth BhPANCERMEe:

N Viz+ay —12x 2) Va—Vaa-1) +Va+Va(a-1) !
'1,!'13_._.... Va2 -4(@-1)

) ((" _br+a Wr) [ 'a’b"}—i"b_)t;

4 2xy 22y \afpeld.

]( +1+y + x :+y3)-'1'|| 3

5) v: +2ax’+a’x 3 [x*-2ax +a'x 2%~ s
r—a r+a

_ g — A
V3 ( Voad+ Vatbx
2 7

gy L VE+\a

]

oo =
M=
]
Bailn

1
L
+*r'br) +bx 43

.\.'hﬂl+"l,-'3x }"I
g3 AT
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§ 4. Crenexb ¢ paumoHanbHbiM
M AeACTBUTENBHLIM NOKa3aTeNamMu

1. Crenens ¢ PANROHAJIRNLIM MOKASATETEM
4
3apaua 1. Buupcaprs YV5'9.
4 4
- Tak xax 57=(5%, ro V5= \(57)'=5"=125. «

i — 4 —
Taxum obpasos, momuo sanmcars V56 =125=5", aan V5% =
12 15
& 12

3 15
=5 ', vaik sak 3=-—4r—. Ananornuan Y3 105=3 ¥
Ecan n=N, meZ u uacraoe % ABNHETCH HENBIM MHCA0M, TO

upe a>0 copasesanBo pABERCTEO
m
n".-'a"*=- @ (1)

ITo yocaosmo -:1 =k, rae k€Z, oreyaa m=nk. [paMenan
crofioTea CTENEHA B APHMETHYECKOrD RODHA, TONyHAeM

Var=Va* =Via"y=a*=a". ®

Ecanwm #e yacTHOS % He ABIAETCH [edLIM SHCADM, TO CTAIRHL

a”, rpe a=0, onpepensT TAK, 9roln ocTamact BepHoll QopmMy-

™
aa (1), 7. B. ¥ B 970M EAYHAE CHMTAIT, YTG " = Va™.
Taxum ofpasosm, Qopmyaa (1) cnpaseoimsa gus moboro temno-
ro aucza m ® awoboro marypaassore n=2 w a>=0. Hanpumep,
L]

e N K B B
82 =VaP. Va5 _27-8; 3°%.y3%.Y\
&

[ J——— |
27 *= VT = VB (A 5t 1
Hapomunm, 49To PALHOHATBHOE MTHCAO £ — HT0 MHCAD BiLa %.
rge m — nenoe, a1 — EaTypansaoe umeno. Torga no opsyae (1)
m

3%.3-3V3;

=
noxayunem a’ —a’ = \Va™.
Tarum ofipasom, cTenens onpejeneda AMs 10600 PALMOHATE-
HOI'O [OKASATENA F B modoro DoN0MHTENLIOrD OCHORAHEE d.

m i
Eomu r=:3’-ﬂ. TO BEIpAXKeEHe Va™ HMeeT cMECH HEe TOIBEO

upu a>0, Ho u Hpi d=0, nprdem VO™ =0, HosroMy cuyuramwT, 410
upn r>0 BunonEaeTcs papencrso 07 =0,

Hoavoysachk dopmynodt (1), cremems ¢ pANHCHANBHLIM II0-
HAMTEAEM MOMHO OPEICTARATE B BHA® KopHEAa # Hacbopor.
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Tax wax %-—'—*. roe n'# & — HATYRPAJNLHEIE YHCARA, M — Le-

k
Joe YHCOO, TO IpPpH nmboM ﬂ-;""u nﬂ]}fmﬂ.ﬂl‘l&ﬂ PABEACTED
m m
a2 =ar. (2)

R ..
Hanprmep, 8'%=8% =2,
MosHO NOKASATH, WTO BCE CBOMCTBA CTENEHEH ¢ HATYDAALEBIM

NOKASATEAEM HEPHK AOA CTEOEHH ¢ J00RM PANHOHANLALM OKA-
anTeneM M IOJ0MIHTEALHLIM OCHODAHHEM,

HNna a06eX PALHOEAARHLIX YHeen p i ¢ 0 Jobwx a =0 1 >0
BEPHE PABEHCOTHRA:
1. afal=af* v, 2. 0fra"=0f "1, 3. (" =a"".

4. (abP =a®¥. 5. (%)"-:%.

B ocHOBE NOKASATENLOTEA CEOMCTE na:u-tu"r nnu'iie-mn KOpHEeHE,

=1 Jloxamen csoftcrso 1. Myers _u— o —. rae neN, lEN,

m i m
meZ, ke Z., Hymuao QoKAZATE, 9TO a“u' -a" y

L

IIpupens gpobn % H -5;5 K oOineMy ANAMEHATEID, SANHITEM

m! mi ke

i n:
JAEBYI0 YACThH MONYMEHHOTO PABSHCTEA B BRELE a” a' =a ¥

Henoasays onpefesende STENeRE ¢ DANMOHANBHEIM MOKA3ATE

JeM, CROMCTRA KOpDHSA H CTENEHH C [NeAkiM NDOHAIATEIEM, nony+4saem
- 2 %r 3 il 0l e ﬁ-'u-*H =
B oo — o . S
a —a ﬂ! = Va™! 1|I, " kn 'I-'Ild"! ‘umt kn _ —r % N

HNoxamen caoiicreo 3.

2 Ayers p= %, q=-!:-, rae neN, [N, meZ, ke Z. Hymno moxa-

m\y
BaTh, 9TO (a“) =a .

Mo ocaoanomy esoficTry apobn & un-penanemm CTeITeHNn ¢ pa-

o i W —
IHOALTLHEIM NORASATEMEM (ﬂ') ={,a ) {"u’a'" ] o ogaoMy
ua cpoficTn upnﬂme‘mmom KOpHA

'(‘l."ra_""njI “{'( ol \-‘a"“'=umf,l

AHATOIHYHO NOKAILIBANTCA O0TAIBHbLIE CROMOTBA CTENSHH ©
PATHOBAILALIM OoRasaTeneM,

Mpusesem APHMEPL NPHMOHeHRA CBORCTR CTENEHN:
2 1 2 |

1) 16%:16%=16" =162 =VI6 =4;

= |
B
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L — i L3
2) (51 ) =817 ‘uBl'=(g9'=38 ‘=3'-27:
2 2 .,! gl i
3) 24" =(27.3)" =2 ?.3° _4V37-4\0.

1

3amaua 2. Bummn 36°. ﬂlﬁ
1 1
- 86° .216° - (36- 21&}“ {5'1 -6. 4

EE“ YOpocTETE BLIpAMKEHHES

1
5

a L]
B (3
:—bd‘%, ecam a=0, b>=0,
Va® + aVh
4 L i
. a’biab® ﬂb(ll“-l-ﬁi) Bl
e B & - 1 1 (s
Va® +-aVb u(ui+&ﬁ]
3anaun 4. VopocTHTs BHIpaMERHe
PE A
a®— g a®.g8
Tt - , e a>0.
al-a? g 94g7!
5. 1T R 5 if 3 y
ab_g a¥-a¥ Gla-at o i(afr-‘l) 3

- - - -a’(1+a)-

[
¥ 1% _i 1 4 1
a’-a® a¥is?' 4%(1-a) a ;(“_,i}

fs
| ke
=
-

L —= -
-( . l}=a'+a’—na+1—a‘+1, <

F=13agaun §. Braaguux nomecran n Game 10000 p. Bame ese-
rogad BunaavueaetT 3% oT cymmm sxnagn. Kaxyio cyMuy gemer
OOAYHHT BEAATIHE wepes 3 roga m 5 mecaumen?

> HcroMas cyMMa BaMHCAASTCH 0O (OPMYde CAOMHBEIX DO~

IeHTOn:
5 -ﬂ(l + %)'

rae da — NepBOHAYANBHAR CYMMA JeHer, P — HMHCID OPOOeHTOR,
HATHCAAeMBX DanioMm B rom, f — 9HCAO JeT, B TeusHHe KOTOpBIX
AEHLIH HAXOHHAHCh B Bamico,
B paaunoil sazave a=10000, p=3, ¢t~ 3 . o ipoprayie caom-
E

HEX OROUEHTOB HAXOAHM S=10000-1, [IE . BRYHOAEHUA MOMHD

NPOBECTH HA MHEPOKANBEYIRTODE.
Ormer. 11062 p. 70 x. 4
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Sapaua 6. 3a xaxce ppeMsa YABAHBAKTCH HeHELE HA TOBADL, eCH
ropoBol norasaTens wEdaanEl coerasamer: 1) 5%; 2) B%; B) 10% 7
= 1) Heobxogumo pemuTek ypagReEse (1,05)°=2, roe ¥ — noan-
gecTpo Jer. Momuo HaliTe smadeHHe ¥ Ha MEOMECTBE HATYDAIL-
HEIX WHCEN, TPRMeHAfs MEEpoRarskyisTop (ymaoman 1,06 na ce-
68 n pas A0 TEX DOp, TOKA PEIYIRTAT HE CTAHET MAKCHMANLHO
GruarEM & uncay 2).

2), 3) Ina oreera HA BTH BONPOCHE PEIIAITCA COOTHETCTBEHHO
ypapRennn (1,08 =2 = (1,1)*=2,

Orser. IlpubamamTensno =epea: 1) 14 xmer; 2) 9 ner;
3) 6 ner. 4 =%

2. Crénens ¢ JeHCTRNTEALALIM NOKAZATETEM
Moxanes, HAK MOMHO ONPEJEIHTL CTENEHR € HPPANHOHANL-
HEM OOoKAJaTeseM Ha OpuMepe 3
Ilyers Fys Fgs Fge wees Py eeo — NOCHEROBATENBHOCTE Jl€-
CATHYHMY NDpHigiHsxennd aweaa V2 (BEATDHEMED, ¢ HEZOCTATHOM):
ri=14; ry=141; r,=1,414;

2ra  nociejoBATENLHOCTE CTPEMUTCN K UHOTY ﬁ, e

lHmr, ~\2, Yucaa L "n' oo ARJAAKTCRE PAOHOHANLHLIMKE, H AJAH
o

r, n
HHX Onpegefenb crenenm 3, 13 £ 8 ..., T. 8. oUpegeNeHA TOCHE-
nosarensHocTs 314 g4l gt "“1 Tith

MosEo Dokazath, HUTO 3TA NOCALOBATENLHOOTH CTPEMATCA K

[

HeKoTOpoMy AefloTRETENEHOMY WHCAY, KoTopoe oboanazaior 3%, T. e,
3¥% _1im 3™,

[ R

Boofme, nyers a=0 # ¥ — DPOHIBOALHOS MPPAIMOHANRHOE
qica0. PACCMOTPEM NOCAEAOBATENBHOCTE Xy Xy woop X,y o0 AOCH-
Tuunkx npubiumennit gwenn x. ISra NOCNEADBATENEHOCT umeer
npegen limx =x. MomuHO NOKA3ATL, YTO NOCAENOBATENLHOCTE a’

n— a8
a™, a™, ....a", .. Takme uMeer mpegen. Dror upefen oboIEAWA-
0T gF ¥ HASKBAIOT CTENeHED YHCAN 0 ¢ DokaaaTenes r. (Bonee mo-
apobao of stom Oyaem ropopAThs B 11 waacce,) Taxmm oBpasom,
creneHs a onpegenena aan moboro a>0 w moboro geficTERTENR-
HOI'O MOKASATENN X.

Ipe mobom xR u awbom a>=0 creness o ABAHETCH NOOO-
IHTEALHLIM AeRCTEHTEALALIM THETOM:

a*>0 opn xeR, a=0.

Ecnu ocaosanue crenesn a=0, 1o erepenn 0° onpepenawnt
ronkko opu x>0 ® cumrawr, aro 0*=0 opm x>0. Haopumep,
0'2=0, 0%'=0. Mps x<0 sumpamenne 0% we mmeer cmucaa. Ha-
npuMep, Beipakenwa 071, 07 cumucaa we EMewT,

Ipu TaKOM ONpefeleANH CTENeHN ¢ AelCTBATENLHLIM NORASA-
TEAeM COXPAHHIOTCH BCE WIBECTHEIE CBOHCTBA CTEOSHH € pPAXHO-
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HANLHBIM Hokasarenem. JlOKasaTEALCTBO 3THX cBOMCTB AnA creme-
HM ¢ ASHCTERTEILHLIM NOKA3ATENEM UPOROIMTCH B Kypee BeICIIeH
MATEMATHRH. { 'r'i—I}'-‘E-F]
Bamaua 7. YopocrATh BhipameHHe T ey Rl a=0.
4 - ¥,
a ~at

- Ilpamenss ceofcTEA CTENONHA ¢ AeHCTBUTENBHKM NOKAIATEIEN,
{al-i—ilv'iﬂ a"""E' 1VE+1) at
=x == R — 'ﬂa' “
PR BIE Sl LR Bt S Sl
Ipusenem eme oano cBOficTBO crenedu (csoficrso 6), Tawme
AOKA3KIBAGMOE B KYPOe BHIOEH MATEMATHEH ¢ NOMONILID TeopHH
TP RO,

Jdna nwboro a>=1 n mwbiro >0 ywcno a* Gonsme 1, 1. .
a1 opm a=1; x>0

C nmomMomnio cBofcTE cTeNedd ¢ leflerBMTeALHLM TOKATETETEM
AOHASLWBASTCH CABIVIOMAA TEODEMAT

noayHaem

Teopema
Mycrs a>1 u x, <xy. Toras @' <a’™

lﬂ Ho ycnosrw x,-x, =0. [oaromy no crofictey 6 mwmeem
X,

g sy, In'r.munr.n:n nﬁe qaerru FTONG PABEHCTEA HA NOADMHETENL-
Hoe uMeno a ', nomyuum a 'a® T'>a”, orcwopa 1o csoficrsy ymmo-
il e | s | e | —

MEHHA cTenemedl a *>a ', r.e.a '=al, ®
Caeperane 1. Tlyere O<a<1 w x, <x,. Toraa a'>al

PO Tag gaxg D<a=<1, 70 -}: = 1. MMosToMy Ha TEOPEME CAESNVET,
UTO OPH X, <X,
] fl 1 i’.
(=) <(e)>

xr
[lo capitcrey seneHus cTeneneii (%) =;1-1—. Caegosarensro,

iz ‘g Ribing
o < o OTEYAA a''za . @ N

Caencrewe 2. Tlvers a>0, a#1, a"'=a *. Torga X, =x,
0 HpegnonoMmsnm, 9T0 DABEHOTHO X | =% HE BHOGTHASTCA.
MyeTh, uanp:map, x, <x,. Toras npr a>1 no rTeopeme AoamHO
EHTB a '-’u il npu O<a<1 no ecnegeranio 1 jgoaskuo Guith
a'>a’, aro NPOTHEOPEURT YeAOBNIO a '=a °, @ 1

Bagaua 8. Cpasamrs uncna 370 g 340,

[> CpasEmm nokasaresn 5V3 s 3V5. Tax kak 5V3 =\75,
3V5=\45 u 45<75, 1o 3V5<5V3. MNoaromy no reopeme 3903015 o

dagaua 9. Cpawnnrs uncas (;'-'E-]“ﬁ H (L:}‘.
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Tax wax 1<V3<2, o k.3 < —"';i <1, CpaBHUM DORBIATENH JNRH-

2
HaX crenesed. Tax xax 16<16, To vlﬁf‘v’lﬁ T. e. VIG<d4. IIpna-
MeHAH caegersne 1, moayuaem E\E)vu}( 1':") . 4

Baaaua 10. Pemuwts ypapmenue 8%~ 208,
> Ho csoitersam crenenn 8% =(29* =2%, [losromy ypanuenne Mo
no sanmcats Tak: 2% =290 [Ipumensas cnepcrmme 2, moayuaem
8x=3V5, orrypa x=V5. 4

Cneperane 3. Iyers 0<x <x,. Torma ecam p=0, ro xf<xf,
a ecnn p<0, 1o x/>xl.

x
=1 Ilo ycnormo I—’ >1.
1

1) Eenm p=0, To mo ceoficrsy 6 moayuaerca (_") >1. Ilo
:I

.1:’
enofterny fenennm crenemefll — > 1, orxyaa xf>x, v, e, xP<xl.

1
2) Eenn p<0, 1o —p>0 n no csoficray 6 nomyunem (x_l) >1,
x"2 -
OTKYAR ‘-*1. :L:-‘.l ‘I}"z L N
i H
Caenaem BoiBog.
Ilpu BoSBeACHHH HeDABEHCTBA ¢ MOJOMHATENRHOR Tesofl B no-
NOWHTEALEOH TpaBoil HACTAMHE B NOJOKHTAILHYK CTeneHbL
OHAEK UCPARCHCTEA HE MEHASTOH, & OPH BOSBEJSHWH B OTDHIA-
TeNLAYI CTENeNEL OHAK HEPABEHCTHA MEHAETCA HA OPOTHBONO-
J0HCHEBI.

dagaua 1l. CpapunTh THCIA ‘\-"'_ ﬁ

B &5
> Mo ceoHCTEAM CTEIEHH NOAYIaeM [‘Irﬁ}' 5 =125; HE)
1

[3*]“-3"-243 Tai xax 0<125<243 w—}ﬂ,m 125“‘-:243_"
s F ﬁ.f_. -

YnpaxHeHWws

63. (Versao,) [peacrasuTh B BHAS CTENEHM & DANHOHANBHEIM [O-
KL3aTareMm:

1) Vah: o) Ve 3 Ve Vel 5) VE: 6) Va o

64. (Yerro.) [lpeacrannTs B BHAE KODHA W3 CTENOHH ¢ NeNRIM 00-
HAZATEIeM:
1§

B s ! _a
1ya*;: 2)b° »

bl 1
Ba l: e 52wt 6 (60 1.
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Bummenurs (85—68).
1 2  ; 2
65.1) 16"%: 2) 27'-3;3’-4}& L
2 s 8 5 —'~~n
66. 1) 25 25; ) 55, 5'.3}4' 419‘ 9%5](3"]‘ ¢
‘! ! !
67. 1;9" 27%; 2) 179 49‘.3} 144‘*9'-4} 150%:67%,
i

_'H

5) 154*-" a:. oid,

“|... e

4 2
s (ﬁ)m*(ﬁ) B 2) 0,08719-0,126)
v . e e
3) 107:107 55 .5 0 (5 *) "4 ((0,2)¢) "
6G9. Haiite smauenne BRpAMEHHSA:
1) Va. ?m upu a=0,16; 2) VB: Vb npu b=0,027;

3 "'r"? 33:  4)Va-Va- Va® npm a=3.75.

T0. Hpﬂnwumh B BRJE CTENeHH C p:m;uuxmmu NOKASATETEM
i SN

Ila”-'h"'u_; 3}a‘+a'_v’5; E}V'Eb“ 4]:.' G-

i
5,

T1. Bunectsn ofmafi MmEomwrent 38 cEOGHH:
1 i iy 1 ] :u 1 1

1) x*+2%; 2)(@h® +@ac)®; 8) p' —p®; 4) 120y —dx?y.
72. Honsaysce Tomjectsom a’-b=(a+b)(a—b), pasnomurs Ha

MHEKATETN:
151 2 s
1 a®-b%; 2yt -1 3 a*-p?;
s £ 3
4) x-y; 6) 4a -b%; 6) 0,01m"* -n®,

73. PaanouTh HE MEMENTENH, HCOOIBSYR TOMALCTEO
a®+b'=(a+b)(a*-ab+b?) nan a®-b* =(a -b)(a® +ab +b%):

g T - 1

1) a-x; 2) x*—y?; 8) a? -b*; 4) 2Ta+c’.
4. Coxparure apobi:

1 Va-Vi m? 4n?
.:‘:_-bii p m+2Vmnin
1 2 L L 3
e-2cT 41 ol 28,3, 7
B §) i
Ve =1 =y
; 1
75. ¥YnpocTATh BRIpaIKeRHe £, o +zc2_‘fb.
1 i TR | c-h
elyp?  pl_ 3
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8

Briuncnnrs (T6—T9).
76.1) 3.3 %, 2) 89%:9%; 3) %)% 4) (0,5)7)".
77.1) 213,85, g) gieati. ggW,

3] {E’--l'-\'ﬁ]l.—ﬁ; 4) {Tl—'ﬁ"i}ll-ﬁ_{ﬁ]u-
78. l} 2‘ _‘ﬁ. B‘I'r'._: 2] ﬂl*ﬁ-ai_ﬁ.ﬂ‘i'—ﬁ_

79. 1) —ﬂ-—-; ) (22VA_ 431, g 9
a2 +Vh, 41418
80. BuAcHMNTLE, KAKDe N3 uHcen Gonbime:

1) 5""'H HIH E"'ﬁ; 2) (%)ﬁ HIH (%)ﬁ:

8) 3% yam 375 4) 2% wan 2V,
81. CpasanThL 9HCIO ¢ eaummmed:

1) 2% g ooy 3 (2) 4) 27\

5) 2-'5; 6) (_;_)1-'5; 7 (E)\E—a: 8) (%)ﬁ- .

82. YupocTHTE BRIpAMEHHE:
:“ :'I.'E_‘.I -\‘i= 2} al” i"i_ﬂ'q"i-r 1 : al {bl'i]'l."ﬂr: b’.

83. CpassuTs uwncaa: 1) ‘:’rﬁ o 1:"2'. 2) :'rﬁ_ H 'f"?.

84, BuuneanTs:

b () " si0o00s (1)

1 iy W ) 1 =
2) (0,001) *-22.64% -8 "; 3) z?’-:-zr‘+(3%) \
Arl
4) {-u.ar‘—nzﬁmu(z%) 8,
Vapoerurs supaxenne (B5—86).
yi (b:)n a® \oyia
85. 1) (a*) *- ; 2}((F)) :
a
étlatyat) w3 (Vo Vi)
$oh s o Y i T
abladia I) m‘(%"ﬁu-\"m"')
8.4 1 1 -
alp I_g8 a? Vb4 e
3) 51 18 4) [V
a¥pi_ o83 Va+Vb

B7. BaumcanTh:

L]

N 1S T L0 Worx ENY
1) (2’-5 -5 .3 ')u’ﬁ; 2) (5*:2‘4*:5')*#1000.
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E"npo-c'mn nnipaxenne (B8—B9).

. 1) a®Vala: 2 w%ﬁ; Pl vn+w:}{a% E—‘mb)

M.lI(Eb% (1 2\/7 )

W'—‘

DGR,

3

— ek

3 u‘—al h_i—bi ﬁ‘_ Vaf-a b
S wMEE ,r—_ =
at—at pipp T 1-Va~lb 'l"r;-l-ﬂ e

Tax HAFWBAEMBE NOAYIPOSPAYHELE MATEPHANS OOAAMAIT TeM
CROWCTBOM, YUTO OHY NPONYCKAIDT CEET, HO YMEHRINAKT &ro uH-
TeHCHBHOCTE. HexoTopmid noayvopoapausslll NASCTHE TOIIIHN-
HOi 1 MM yMERLMAST AHTEHCHBHOCTE cBeth HA 10% . Cxonn-
HO JHCTOB STOTO MASCTHEA HYMHO CAOMHTH, 9T00L HETEHCHR-
HoeTs enera: 1) yMessmunacs #a 50% ;. 2) cocrasmmn BO% or
nepEONATANLEHOH?

a1, .[[313 YoOemrHOTO Je9YeHES [NAaUHEHTE2 MEIHKAM IPHXOLHTCA

1

BIR B

OIEHHBATL DAONAAbL NoBepxHocTH Tesa Gomemoro. Hu poer,
HH BEC B OTAENRHOCTH HEe SANAHKOTCH HOITHONeHHOH Xapaxreps-
CTHEOH MNoOMAl DOBEPAHOCTH KOMKHOTO DOKDORA WeNOBRSKA,
Ha ocnope MuOPO4UMcienHmx sxkcnepumentos B 1916 r. ana
megura . ©. Mewboc u E, @, Huoboc npegaoscstn hopary-
Ny A8 BNUACACHEA B KBAZPATHRIX METDAY NAOHIALH TOBEpX-
HOCTH 4eloBedecKore Tena: S=aH"W*, rpe H — pocr uenose-
ka (cm), W — pec wenomexa (kr), xoahdunmenTs a, bE ¢ —
auena, koropwe #a 401-m weowTyemoM ORIAM oOpegeRek
yaenbimi E. Tenxamom n C. Dmopamesm Tax: a=0,02350,
b=0,42246, ¢ =0,61456. Haiire nromans nosepxHocTH S Te-
N8 Heaopesa, amenmero poor 170 oM ® osee 70 wr. Haditn S
TOMO 3e TeN0BEKA, OKPYINWED oEaveHns wooddpuupmenton a, b
B ¢ a0 ognol spavamedl owhpst; o asyx sEavamux oudgp.

. YOpPOCTATE BRIPAKEHNE:

1) (2a=%9- % bV) (£ 57174 247 03),

2) (m:*::) mgﬁ g) (a'2+¥ }ﬁ m'“: 1) (o' *"’i“}"h.
Pemurs ypapnenme (93—84).

yet-6y 2)(3)"=(2)% 3 er-ati; 4 az-2v.

1) TVE_\T: 2) 25"_5V5; 3) (VE)r=2V2; 4) (VI)=3V3.
CpanenATE nnena:

- - p— a3 4 i  f— T &
1) V10 w V20; 2)\B u V7: 3)ViT u V3B: 4) Via u V23,
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ol

anﬂcmh suipascenne (96—97).

41
:ti adh 2q%
Wl g == T
Va4Vs  Ve-Va  yaEoihl LinT
2) Say-y® Vg yVr . 3) Vol - VbE a—b
oy e i 1 8 R RS 7™
¥ V- VEevy Va-Vb s Vab+ bl
a-b a+d a+hb a-b _
Q_I. 1) Y %'_ o 1" 2} T 0 L [ T i n’
Va-\b i4pd al—glipli 4 b8 ¥ Vab4pd
2 bg' LN
5 1 d— it 1
3) a®+b% ¢ 4 i 5 "
a=bh i 1 a+h T 11 =
ad— 33 al - ghpd s pl

98, Haitrn suavenwe BeipameRdad x°+ 12x, ecam
a3 =3 ==
£ =VaV5 +4-VaVs 4.

99, VopocTHTs BRPAKEHEE:
3 Ly 1

87, _1y1 Lafbatihe. '8
1’(:1-"1: X “)"(1-\/%4- _"ﬂ _) ’-lﬂir—ﬂla:

:—ﬂ

xr+1
2}( V (x—1)* ¥ +1Hﬁ"{x‘ :'.i’) I',r_;r—*

.‘l@-_l Hafiti sHaYeHNe BHpamesnn x +ax+b, ecan

e N =
g5 TV 2 Vet

101, Haiite sHaveHne BhpadteHnn

i [

( 4a®y Toqataaty 3\ F m :; )

s BENH .:r=u( ) Hn>=m>0.
2ma

1 1
(x4 -::’Ij_E -{xz—- ﬂ“j- L]
(102, Hafirn sEadenne fkDaseHnd

1 1
(4 x) b (m-x)*
= €CHn x=

: . am=0,0=n<1.

(b ) - (-2} -

103. Beaaguny anoxun 8 Ganx 5000 p. mop 2% rogommix. Cxonb-
KO JeHeT NOIYYHT BEIAMYHE depea 3 roga?

104. Banx swmnaumpaer exerogao 3% or cymmu srmags. Cromns-
KO JeHer NOAVUHT BKEARIYEK 4eped 2 roan T mMecanen, ecnn
NepROHAYANBHAS CYMMA BiMaga cocrasmsna 2000 p.?
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Ynpamnewns k rnase IV

105. BaumcaeTs:
1) (0645 0.3- 1ﬂ) (4-525-1-5+-‘~-19&)-
2) (1-0,375): 10,125+ (2 - L) :(0,358-0,108).

106. HpeacrasuTh B Buge oOmErmosearol apobn;
1) 2,6(1); 2) 1,3(2); 3) 0,(248); 4) 0,(35).
Briuncanrts (107 —109).

107. 1) 68° 102, (£)7, 0,50 1.9 (21)%

2) ?I’ﬁi fI'Ir'a'_l-qn EIII'I"Em wi Wr %ﬁ‘i
X 2 i 2 &
3) 8%, 277, 10000%, 32%, 32 * (?") 2

msuﬂvﬁ‘r\/?ﬁ

2) 65% 872, 15‘ 32‘ (115) 9* s% (%)‘:15":

2 _1 A
3) 6'6* 9'9? (0.5 (0,5

87 0t (0,5)"*
1

&

109. 1) %—(i]ﬂ 2) 5‘—,.,--125-1]'3; 3) 278 4778,

3
4) {ﬂ.ﬂl}“':lﬂﬂ-i: 5) [:“_i)'%.(%]“'; 6) (3_;%)'5.@)‘_

no.n {3463 o {uldfl. o (Vi

111. PacuonosnaTs 9HCHA B DOPAJKE BOSPACTAHHSN:
;1
1) 1878, 271, (%)"; 2) 98°, [:%)". 32%,
3 1'\-4 : 2\-2 )
HVET (f5) 5 8% 0 (3)7 Vs 03

112. CpasuHTL WHOMA:

. _q
- m.sa]% w (53 Y 2 (35) Cu tu.u}_%:
o wooltu (1) o ()" x ()"

1“’ I nama [V
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113.

114.

115,

1186.

117.

118,

119,

120

121.

YOpooTHTh BRIpastenne, NPeleTARED ero B BEAS CTENeAN £ 06-
HOBAHHEM 0O:

gy s sy 8 Ha? : 8) (a5 Va: 4) {i’_( “).

L
nﬂ-
anoc'rm'h BHIpANKeHNE:
1) :—I':T_( 1 ]Vi“; 2) ( a'd )'i+‘+ a

_r-ﬁ-:l. pvE-1

e
o {517 {3
311‘/ 1-13) V(l%-l%)!.

Pemmrs YpaBHeHHE:
1
1) 62 =6"; 2) 3*=27;  8) TH=T
4) 2!‘:-!-[_33; 5) 4ot
CoxpaTeTs Apofik:
1
y S
Syt + 20
YopooTaTs:
1
ab?—bT b b
- A 2) b I H
albi-1 a+pd
IpH KAKHX SHAUEHHAX X HMEST CMBICA BRIDAMKEHMHE:

y V2= 2) V2o x-
1

..
maf=a

—i-\
A

L
B

ey

a” b

|

2
oy

FHE

1)

1 1
8) (x*-3z-4)"%; 4) (x*-x*+2)%7
lMogasars, 9Te reoMeTPHYUECKAS OPOTPEeCUHA, sagammaam (op-
mynoit n-ro anena b =3.2°" — DeckomeynHo yOuLIBAWIAN.
Hafri rperuft wien o eyMmy GeckoRedno yOnBamwied reomer-

prueckoil nporpeccus, ecan b, =108, q=%.

122,

[Morasath, 9T0 reoMeTpHYeCHAs nporpeccus anasercs Decko-
Heuno yOmBamMneR, eomnn:

1) b;=-81, 5,=162; 2) b,=33, 5,=6T;
3) b, +by =130, b, ~b,~120;  4) b,+b, =68, b,—b, = 60.
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123. 3anncath GECKOHFUYHYID NEPHOIAYECKYI ARCATHNHEYE Apobh B
BHIE OORKHORERHORT
1) 1,10(209); 2) 0,108(32).

124. Hadtra cymwmy Geckonsuno yhueaiomed reoMerpuueckoll npo-
IPpeCCHE ¢ HONOMMUTENBHLIME WISHAMH, eC0H CYMMA OEpBEREX
TPeX ee WieHoB pasHa 39, a cymma ofpATHEIX HM BEIHUEH

13
paEHA 27"

125. Haftte cyMmy, Bee cIATAeEMES XOTOpol, HAMWHAHR ¢ OEpPBOrO,
ABNAINTCA WAFHAME OJH0H B Toll Me reoMerpuuecxoil npo-
TPECCHE;

u"'+1 T . 2) VB+1, . V-1
Va-1"  aEsx T T MESL T MBS

126. Haiire b, u ¢ Beckomeuno yousamwmed reoMerpuaeckoll npo-
rpeceHn, el H3BeCTHH ee cyMMa (S) H cyMMA 7 OEpREIX &8
wrenos (S ):

2 ar, E 8
1} s“‘é’l Sﬁ’“ﬁl 2.’ S uigl SH_ E.

127, Cymma Becroneuno ybumammeil reomerpYeckoll TPoOrpeceHn

pasEa 3.5, 8 cyMMA HBALDETON fe UAeHOB PADHL 5111'&!- Hii-

TH cyMMY EYDOR umeHoB 2ol nporpeccHn,
128. YupocTHTh BhpAmeRne ";.’Elﬁ+ 6114 + 1{55_5\.’1—4,

129. ¥opocruth Bpamenne a=(4—3127+8 \a4-—24 V2 -v/B.
CpasEETE DONYMEHHOE YHCAO ¢ HYJeM,

130. Cpasunrs wnena a u b, ecan:
1) a=\2+V3, b=Y10; 2) a=\18-112, b=V12-V11.

131. Hnﬂ'rn SHAYEHHA X, OPH KOTOPLIX BRIPDAFKOHNE HMOST CMBIO;

» V1 2: 2) Vi—x—2;

i
3) ((1+x)y1-3)%; 4) (x+4(x-1F% .
132. Dcnnﬁumi'rh:a o7 zppnu;nuammnmn B aHAMeAATene apol:

'Ihl

2 3
1) 2 —— ; 4) 1. 8) }
Ve~ \’3 54Vl “ Vi Va7 -8
11 1 1
Va2 " ThanE Vi+Ve+\o

133, Brruncnurs:

) (- VoA Vas + Ve
2) (Va-Vi0+ V25) (V2 + VB).
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Yupoernts smpawense (134—136).

134.1) - V-V 'U’_+‘I.A_-£, 2) Eo¥ _ xy .

=W Ele Vol el
VE_ Vit o g
WL il £ 2 4 ==
\ ﬁrﬂr ¥ iE
135. 1) tu—m'+ al-p?

4 A 2 Ak 41
a? ~p* (¢'+b’)(u+a’b*+n)

Rieb & :
8x"4+ 52 : SO Y O 1
2}( — i ).(-Ix +4+—-l).
£ | x?

B

. e 3 . ol g
2 @ - -—_.- T l-__ i
I'H- 11 :_1: ;| ﬂ ]+ﬂ ﬂ_'_ a: 2] .Ik‘ﬂ aa + da ("n}ﬁ =
otral  afy1 PR PP ()

4 ;
3}( R )(1+2 a'l'l)a_ 24
a+8 {1‘34.2}" ST a+8

137. lokasaTs cOpaBeANMROCT: PABEHCTRA:

—
1) +'.f'5-\.f"+1“:!‘i’ +\/“‘”f‘b , ecam a>0, a' >b>0;

i s
2) \fd—ﬁ=vﬂ+ :l"b _Vn—"r: =0 . ecam a>0. a®50>0.

1) V104+V7-\8+2V7=1 +\/8-V6+\7+2V6:
2) \/'2—Vﬁ+ﬁu\/z‘r+s V4-2V3 =17

139. HafiTn sHaucHEe BRDASKEHHA:
(x* 4 9) 004 (x¥ - 9y 0"
{:2 i B]— LN t-": _gr’“.b

2}2“— Vet -1 npr x=0,5 % \/E
r=-¥x*-1

a a —
140. Jlokasams, wro | T+5V2Z+\7T-5V2 =2,

s

mpm =3 450
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Bonpocw Kk rnase IV

1. B kaxom B MOMHO 3anucaTk Aoboe pelicrenrensioe qneno?

2. CoxpangioTed &OH 3JAKOHE W NpPABHNs AefcTeMl Hajg paxuHo-
HANRHRIME HHCIAMM B IA8 JeficTBHTerbERE THeea!

3. Yro HasnBaSTCH NpefenoM YHCAOBON mOoCABgOBATENLHOCTRT

4. TpusecTn npuMep DOCTENOBATETRHOCTH, Tpefen woropoit pa-
men 0.

5. Kaxas mocnefosaTelsB00TE HAskBaeTes Gecwopeuno younam-
meil reomerpuveckoii nporpeccueii?

6. [Mpusecrs npumep Geckomewno yiupammoell reoMeTpRveckof
MpOTpecaHil.

7. Yemy papEa cymMma GecxoHewno yiupawaeld reoMerpuuccroit
nporpeccis?

8. IoxasaTh HA TPEMERe, KAK ¢ DOMOMIbLI HODMYAL CyMME Gec-
wopeuno yimsawmed reomerpaueckoll nporpeccEn MomBEo ob-
PaTHTE BECKOHEHHYID NEPHOAHYECKYID NECATHYHYI Apobs B
ofiKHOBERHEYID.

8. Hro maswBaeTCA ApHGMETHYSCKEM KOPHeM HATYDANLHON cre-
neHd npa n =27

!_IL KagnM MeTofoM TORAIKBAPTCR elUBCTBERHOCTE ApMdiMeTHde-
CHOTO KOPHS Ha HeoTpHUATeasHOro uyuena? [loxkasaTes sTo
YTEEPEAHNE,

11, Kaioe paBeHCTBO CBASHIBAST KODEHBL HeWeTHOR cTeneHW Ha OT-
PHOATENLHONO THCeAa ¥ apupMerHusckuil KOpeHL WO UPOTHEO-
NOAGHHOrD eMy Sucia?

12. Ilepesncants cpoficTea ApHEMETHICCKOrD KOPHA HATYDANBHOR
CTENeHH,

13. Mouemy pasencrno 0'=0 copanefanso Toawko fis r=>07

14. loxasars OJHO HE CROHCTE CTeNeHM ¢ PANMOHANLHBIM MOKA3a-
TEADM.

5. Joxasars Teopemy o ToM, WTO a®<ag®™ mpw a>1 m x
CihopMyaRpopaTh CAENCTRHA HE dTOR TEODeMEL,

1. Bri4HcInTh:

I":IE'

2 ¥ LS
b st g ey (1) o e
‘ 3

» (Vizs+ /1)

2, Vuopoctuts meipamenue opu a>0, b=>0, e>0:

7
3 gt 21" 5 -3 F
TRV VR T L
é ¢ %f
i §
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3. Coxparnrte apobs:

‘I

5. YopoCoTRTE BRIDAXREHHE

1
a-0a® | V¥x+1
1 AT

Tat+21

Cpnmmars wnean (3" » {/(31)"

ST

a'-b*  ab'-ad

TG

6. Haiitn cymmy OecroHedHOo yORBAKINEH TeoMeTpPHUECHKOH npo-

B 5 &
TrpeccHH -ﬁ. E. 'é"T-. wan

Pe

. BYRCAHTE:
i | _% i -8 1448
4 St a
1) &; 2) (5 3 ) .1.J'3 3
o hhoag

Banucars B sEge ofkxaopenHoll gpobn GeckoHeTHYO DepHO-
IHYECKYR gecaTwuanym apobs: 0,2(18); 3,15(12).

. ¥OpooTHTE BLIDAMEHHE:

I AN O S
1) (# +1)- a*-5%] 3
abd_p\a
1VENWE  VE-2
2) (ﬂ I'}:!) ﬂI—"f"i
CpasasTs ¢ egunnneft gucao: (0,011)%; 3,1%%
Cymma ynesos HexoTopol Gecxoneuno yimpaomed reomerpm-

yeCKRON UPOTpECcCHE PABHA CyMMe KBANPATOB €€ TLIEHOB K
parng S, Mosmker 1m 8 arom cnyuae S pasEsThea 17

Bl * 4 | Vcropuueckan cnpasxa

B ApesHoCTH ONCPAIHN HOBIEMEHHA EBAADATHEX H HyGHuec-

KX KopHell pemanEchk KAK MeoMEeTpHYSCKHE 3afawH: HAfTH cTopo-
HY KBAADPATA WO ero NACIIAAM HAW cTopony xyb6a mo ero obmemy.
Ho noapofinnie sagayus Be HMeAR DEIIeHNA BA MHOMCECTBE BATYDAJE-
HRIX BN pADHOHAMBHLIX HHCEMN.

B mrone [Ingaropa eme 3 V 8. go 5. . GRLI0 JOKA3BHO, 4YTO

PAILMOHANBHMX THCEN HE XBATAET AAH TOMHOIO HIMEpPeHHA ITHHL
moboro orpeaka. Oanoft B8 Nepemy 2anaY, BLIBOJANIHY HA NoHA-
THE HOCOHIMPDHMOOTH OTPESKOB, GLLIA IANEYA HAXOMAOHHA CTOPO-
L KBAAPATA, NACIIENLE KoToporo pasHa 2. Haew poxasaTeascTBHA
(MeTogoM OT OPOTHEBHODMD) HeCONIMEeDAMOCTHE AHATORATH KBAJPATA
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H ero §TOPOHE! MOMHO HafTH B apaMenuTodl Raure Engawps «FHa-
waage (IV B. mo mH. 2.).

IMocne pRefgenuA NOHATHA pagukans (wopHa) noasmnca Gogb-
molt KpyTr 3ANAY, CRASARHEIX ¢ NoMcrROM crocobon npeclpanonanmsn
PHIDAMEHHI ¢ DAARKATAMN, 8 TAKME cO0CO00B HEXOMIeHHS HOpH-
AUHHEHHBIX SHAUeHHA KOopHell © pAcHTHUYHEIME TOKASATENAMI.
B pemenne nepsol sagaun Golnmoll BEIAE BHEC IpeRHerpevecKiit
junotoh B maremaTae Tesrer (410—368 rr. jgo H. 5.). On Takme
AOKAZAN HPPAONOGHANLHOCTE KBAJIDATHHIX HopHed BoeX HATYPANL-
ANX YHCeN, He ARTAKMAXCH KBAApPATAME IelwX dpcen. Ecnom or-
predLed o1 reoderpadeciost gabyan saga=, EorTophe peman Tes-
TeT, H JAMNHCATE HX B l:ﬂBPE.'MEBJ[Dﬂ‘ CHMBOMHHEE, TD OKAMXETCH, HWTO
OH Hamien coocobs npeoSpasomamms Bupakennit supa a+\Vh,

Va+yh, Vat Vb . B wacraoers, wa Gniaa AuBeneRa QopMyna
"'Ila+1.‘r5=\/ a+Vai-p +'\/ ﬂ-'lr'ﬂ!;uh_
== 2 i 2 -

KOTOPAS (OSBONSET YUpPOoCTHTH smpamenne \a+\b, ecan a®—b an-
JASTOH Rﬂa,qpnmu neanoro YWHCIA.
Hanpumep:

R '
,Vf_i_vrl—E:v-:w]Eﬁ—m _-\/4—v1;-15 =V.%_.. fl%‘%ﬂrﬁ‘ﬁl-

Haxomnennem npHOINMKeHHEX 3HAYERAN KopHeH sammMannch
enle gpesHHe BAERACHARE, OHA HAIINE JOCTATONMHO DPOCTOR METOH
npREAHMENHOTO BLYHCHSHHA KBAADATHRIX KOpHeH H3 HATYpPAIL-
HEX THCET, OCHOBAHHL HA COOTHOMEHWNX MEH:TY cpeamum aprdg-

METHHECKHM THCET 4 H b(-"—‘-;—bj, CPeRnnAM reomerpEYeckEM (Vab)

H CPDEAARM FapMOHETYSCKHM (m) ATHE THCAI:

2ab — a4b
u+ﬁ£xﬁabi S (1)
Jiwhoe ynean x oM NPEICTABANIN B BHJie HPOHSBEIEHNA ABYX
apyrax gucen (r=g-b), o sareM ¢ HYMHOH TOUHOCTEIO MCKAIN
Ve=V\ab, OPEMEHSS HeIHOHDATHO coorTHOommesws (1),
Brnors go XII B. maremarnen Hegnn a Bocroka HomogkIosa-
AE WPPALAOHANLABE YHCAA B ACTPOHOMHYMECKNX B ADYTHX HAYHMHLIX
pacYeTAX, OAHAKO He NPHIEHABANMH HX 38 mHcaa. Jlrme 8 Hagane
X1l 8. nepeupexnit yuceEndi w noor Omap Xafam (ox. 1048 —
1131) TeopermuecHy PACIDHPHI DOHATHE YHCIA A0 TONOMHTEIEHO-
ro geicTaETensEoro ynena. B XV b camapmanpexnit yuenwl ans-
Eama cTan npAMeHAT: ASCATHYHEE ZPo0H AAA YBeJIWYMeHHs Toq-
HOCTR Hasnedennsa wopaei. B 1594 r. suaepaasgoknit maremMaTns

1“ Mann IV
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n wemenep Casmon Crepnm (1548—1820) s guare «[Iprbanmenns
K a-‘ll“Eﬁ[JEl NOoK&38M, 4TO JecATHUYALIE JT,PDﬁH MOMHD HCHONBIOBATE
nna becRoEEYMHD DAHagoro npuiAanmenns § TOYHOMY SHAYMEHHID Hp-
panHoHAILEOTO uHoaa. [Moswke dpannyacxnilt maremarns Pene Te-
wapr (1596 —1650) noxazan, wro RPPAIACHANLELIE YHOTA, KAK H
PAHOHANLELIE, MOKHO HI0GPAIKATE TOYRAME HA YHCIOBOH opamoft
H 4TO OHH BMECTe «FANOJHAIOT BCK DRAMYIO H o0DA3VIOT MHOMIE
ETED BCEE AEACTEBATENLHBIX “MCEJ.

HapecTen nyTh PASENTHA CHMBONHER NpH ofosHaveHEH cTene-
feft © pasaEuHEMHE nokasarvensmm., Taw, paseucrsoM a’=1 (rae
a#=0) monsaopanca n zFagane XV p. caMaprasicrRril vieRs® ank-
Kamu, B Tom e sexe dpasnyacknlt maremarnrx H. llloxe mmen
NOHATHE OTPHOATEALHONO MNOKAZIATENR CTENeHH. HMH BEEJeHHA
ApobEbIx DokasaTenci serpevaercs yixe 8 XIV 8. s paGorax Jpan-
ayackoro yusmoro H. Opems, xotopuit B cnosecHol GopMyIupos-
Ke OIMECAN TPABAAA AeHCTEHH CO CTEICHAME.

CoRpeMeERYH CHMBOAWKY CTEOEHoH ¢ HYJOBLIM, OTPHEMOATENE-
HbIM B ApOGHRM MOKABATENAMA HAYAN HONONBI0OBATE AHTIREACKAR
maremarux . Bannue (1616—1703), a obmenprearoll ata cuMBo-
aIEkKa craga oocke yoorpefaenma ee M. Howromom (1643—1727)
B cHOMX paforTax.
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CrenenHasa QyHKIHUSA

Xoaodisie wucra, anewne cyxue gopry.rs
MAMEMAMUKY NOANW BRgmpendett Kpacoms
U NOpd CHOMEENMPUPOSARNOT § HUT MbiCan,

A J. Anexcandpos

§ 1. Crenennan GpyHkums,
ee ceoucTea M rpadpmk

Bu oHoxkoME ¢ PYHKOIHAMHE y=2x, y-zﬂ.
ynx‘ y-=—1- Bee ari (byAKIHE ABAADTCA YACT-
HEMH COYVIASMEA cTenemroll dyrkenme, 7. o QyEK-
oM y=x" rge p — sasaHHOoe AelicTBMTENLHOE
YHEI0.

CroficTea CTENEHHOR QYHKIUN CYUIECTBONHD
SABHCAT OT CEOHCTE CTENEHH ¢ JeHCTBEHTENbEHEIM
OOKASATENEM H, B YUACTHOCTH, OT TOro, OpH Ka-
KHY IHAYMEHHAX X H P HMEST CMLICH cTeneHL xf.

lMoasakoMAMCA ¢ HEKOTOPHME CBOHRCTBAMA

dynunwil, KoTOPEIMA 0BNANAIT, B YACTHOCTH, M
oTHenbEbE creneHdme QYEKIRR.

Onpepnenelue

Pyanuna y=[{x), onpeledeHHAR HA MHOM®E-
cTee X, HAOKEBAETCA OIPOHUNEHHOU cHuUIY
HE Muodecmee X, eonH CYIDECTEYET YRCIO
C Taroe, 9To ana goboro x€ X BRmonEA-
e*ma sepasencrso [(x)=C,.

JT0 OIHAYAST, UTO BOR TOUKH TPROEEA OTDA-
margerHoll cenay dyexoRRE y=7(x), xeX pacno-
NoMEHB BhIME npamol y=0C. wan Ba aroli nps-
moft (pme. 56).

Onpepenanne

DyEROHA §=[{x), OOpeIeIoHEAR HA MHEOHR-
crpe X, HABRIBAETCH opanuvennoll ceepxy
na suoxecmeae X, ecin cyecTByYer wHoao
C,, Takoe, 9T0 AnA moboro rEX BunoNHA-
eTes HepAReHCTBO [ (:c}-:c,.

1

Chaea 'V
CrensHHEn hyHKLUA




TS g+ vovsin B
X

T e e Tk

Puc. 58 Pc. 57

B arom enyuse see ToukH rpaduxa dysxoum yef(x), reX
medaT HMMe npamoil y=C, nrw mHa 9ToR npamod (pme. 57).

DyEEnHIG, OrpEERYeEEY0 B CREPXY, B CHEIY HA MHOMecTEe X,
HASLIBAIOT OFpAHHYEHBON HA STOM MHOMEOTHE,

Hanpumep: 1) dyvERuRA Y= x'~2x sBamercs arpaHuYe  HHOH
caRay, Tak KAk x'—2x=(x-1F-13-1 (puec. 58); 2) dyuxuns
y=-x*-2x+3 orpaHuNenRa CBepXy, TAK HaE —-x'-2x+3-4-
—{x4+1Y¥<4 (pmc. 59).

P dyarnoes y={(x) spidercid OrpaHAMeNHOH HA MEOME-
crie X TOrDDA B TOABKO TOIAE, HODAG CYIMeCTBYer uxomo € >0,
TAKOS, WTO IuA mawboro ¥EX BLNONHASTCE HEPARSHCTRO
[f(x)|<C.

Bro osRauaer, 49TO bBee TouxMm rpapues dyuxaEE Y= f(x),
x€X AemAT B FODHIOHTAILHOH NoJoce, OrpaHEYEHHEOH OpAMmIMEA
y=C m y=—C. [IyeTe 270 yeNoRHe He BROOAHAETCH, T. 8. HE CY-
mecrayer Taxoe amcno C >0, wrobu sepasencTso |fix)|< C smamon-
aanoes ana seex *€X, Torga aag awboro C>0 ykasauuoe mepa-
BEHCTRO He MOIKeT BNIONHATHCA IiA scex xEX. Bro DSHAYAET', ®TO
OHO HE BuAGANAeMcA Xxomsa Owm das odHozo snavenus x X, 1. 6.
BEIIONHAETCA NPOTHBONONOMHOE mepasenctso |f(x)|=C. (Sanncs
.‘ErEx oTpaMasT TOT (DAKT, YT0 TOYKA X M3 MHOMECTEA X, moob-

vk vl

A

&

-- - e T
o\ /2 ' < if g

: T
Pue, 58 Puc. 59
81 1&?
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e rosopd, aaspcHT ot C.) Taxyw GyEECRD BAILBAKT HEoZPau-
wenHoll Ba MmHOMecTEe X.

Hrax, tyaxnps y=f(x), x€X RROIMBASTCH HEOrDAHMNMeHHO,
ecan ana moGoro C>0 mafipercs spavenue x €X, Taxoe, uTo
[f(zx)i>C. =X

Ecasm cymecTRyeT TAHO? IHAYEHHE x, ua obnacTH ompejene-
gaa X dyaxgEn ¥=[{x), wro gas aoboro x us srofl ofaacTn copa-
BEANWED Hepasescreo [(x) =2/ {x,), To romopaT, uvo QyHxoRA
y=Jr{x) npunumaem HAUMCHBILEE JHOVENLE yn-=f|‘.::uj npeE x=x_,
Hanpumep, GynEnua y-x" - 2x npuanMaser npe xr=1 manMensmes
sHAYeENe, paBEOe —1 (em. prc. H8).

Eean cymecrsyer rakoe spauenme x, us ofaacTH onpefiene-
uns X dyarous y=[(x), uvro gma mwboro xEX cnpaseiiueo He-
pasesereo f(x)<[(x,), To romopsar, wre dyuaxunmEs y=/[(x) npunu-
Maem nauboavuwiee snavenue y,=[f(r,) npm x=x,. Hanpumep,
byarnus y=—x"-2x+3 ppuuuMaer npn r=—1 sanborbiiee aHA-
genwe, pangoe 4 (cm. pue. §9).

Mepeiigem ® nogpofBoMy DARCCMOTDEHHN CHOHCTR cTeneHEO
DyHEKOHR B JABHCHMOCTH OT NOKASATENN CTeOeHH p.

Caoficrna crenednoft dyHRuun y=xrF
OpH PAANHYHEYX SHAYEBHHAX [

1. Nokasarens p=2n — YETHOS HATYPANLHOE YN0,

B arom chnyuse crenennags GyHRINE y=r*" pie n — mary-
paibHOe URCA0, OONANAET CHABAVIOIIUMH CRONCTEEME:

1) obiracTe onpegenenmns — Beg AeficTRHTENbLHLIE THCIA, T. €.
MHMEecTEO R

2) muokecTEO 3HAYPHHH — Bee HEOTPHOATETLERIE SHCOIAR, T. €.
y=0;

3) dyerumEa y=x"" gersan, tak wag (—x)™=x"";

4) dynruun asiagerca yousawmell ma npomesskyTRe x<0 ®
Boapacrammell g8 npoMemyTEe ¥ 208

B) (ti}}l'nxuna orpaHEgena cEnay (rax xak ¥ @0 pns moboro
xeR);

6) dyaxnaa npEEEMAST HARMEHb-

mee suageARe y=10 npn x=0, tax uk

xax fix)=x*"20 npu =xeR n
fl0)y=0. yg=x'

Ipadue dyerour y=x" umeer Ta-
Kolt me Bum, max o rpadmr QYERIHE 1
y=x' (puc. 60), n ero HATHBAOT RApa- \ A

Joaoii n-f ecmeneéky HWAW  OpOCTO
napafonod. 1

2. INorasaTens p=2n-1 — HeweT-
HO@ HATYPAABHOE SHEIO.

B arom cay4ae cTeneHyas GyHKERA Puc. 60

16600  roasa \

Crenennan diyHKLma



Zn-1 -
y=x*=1 rne n HATYpaabHOS uk y=2°

uMcno, ofiaAaeT CcAegyIOO[HME
CHOACTBAMM:

1) ofinacTs oOnpefeneHHAs — MHO-
mecrao R

2) MEMKeCTRO IHAYEHAN — MHO-
mecTe R;

3) dbyaxuas y=x*""'! wevernas, -1 0 1
Tax Kai (—x)* l=—x®-1;

4) QVERIHA ARARETEH BOSDACTA- -1
neil Ha Beell AeflcTERTONRHOR
ne;

H) hVHEIHA He ABIAAETCH OIpa-
HUYEHHOH HN CHEpPXY, HM CHHAY P 61
6) GpyHKIHAE HE TPHHHMAST HH

H.ﬂ]!ﬁ-ﬂ.llhﬂ]ﬂm,. HHY HAAMEHLIOBI'D

JHAYOTAH.

=Y

1 Joxamon ceoficreo 4 goa dymcmmsn y=x"

) Bexn 0€x, <x,, 10 x¥<xd; ecnw x, <x,<0, 10 0<-x,<—x,
oreyas (-x,)'<(—x,) mam —x)<—x], amsunT, x4 < x). Hawonen,
ecam x, <0, x,>0, vo x} <x}. Taxum obpasom, Hepasencrao x| <X,
CHPABEANHEO AAs MOGLIX X, X, TAKHX, 4TO X, <Xy, T. & y=x" —
sospacraomas dyskaua, ®

Jorasem csolcrao b.
_ Hanpumep, HOKAKEM, 9T0 QYHEIDAA y‘=;\:" He OrpAHHYEHA, T. €.
aro pan asoforo C>0 Haligerca arauenne ¥, raxoe, 9o [f(x)[>C.
Iyers X, - VE, roe O — moboe DoJOMHTEILHOE YHEA0, TOrma

.f{xl.}=t?f2_t‘fi"=2c}.c. Y |

Tpathuk dyveRIE §=x"""' pueer Taxkoll #e wrL, KaK, HANDH-
mep, rpaduk gynkmm y=x° (pre. 61), ero HasusanT Kyluiec
woll napafionoi.

3. Mokasarens p=—2n, rge i — HATYPANLHOE THENO.

B srom coyuae créenesHnd PYHEUMH =X ar obramaeT cHenY-
NNHMHE CEOHCTRAMM:

1} obpacTs onpegenenes — mMEeRecTso B, rpome x=I0;

2) MHOMBCTRD ZHAMEHHN — MHOMECTHO NONMERTEILALME 9H-
cen y=0;

d) pyaRIMA = % MeTHAA, TAK HAK 1
x

(- x]mr Pl

4} QyRRDNA FRISETOA BOAPACTAIDIER HAa TpomeniyTRe x< (0 m
yinpamined Ha npoMesyTie x> 0;

5) dyarogan orpanEdeRa cauay: p=0;

6) yERIEA He TpHERMEeT Hil BAnfoNbIers, i HEMMeRbIIe-
ro aEaveHn.

§ 1 B8
CrenedHas MyHELWR, 88 CRORCTEA W rpaduig
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I'padar dyarogus y= -12—;: nMeeT Takol Me BME, KAk, HaIpE-
£

smep, rpapug GyExouE y-% (pue. 62).

Ilpamyw y=0 (oce aficouce) HAMKBOOT FOPUIOHMAAbLHOLN
acumnmomolt zpaguxa dyvurnum y=x"", peN, a npamvio x=0
(och OPAMHAT) HAALIBAWT SepmuKaibviol acumnmomoli rpadika
sroft ysrInM, TAK HAK OpH SHAYEHHAX ¥, DAHIKHX K HYIW, pac-
CTOAHMA OT TOYeR oToro rpafmma Ao ocu Oy (npamoit x=0) cra-
HOBHTCH CHONE YrOoAHD MAnLMM (nogpobiee o srom Gyaesm ropo-
puts B 11 xaacce),

4. Hoxasarens p=—(2n—1), rge n — HATYPANLHOS THCTD.

B srom cavuae crenempns dyukuns y=r 2"V ofnagaer cne-
OVIONIHME CBOHCTBAMI:

1) ofanacts onpemgencara — mumkecTso B, mpome x-=0;

2) maomecTso sHavennfl — muaomectso R, wpome y=();

1 1 il
3) pyaxmEa y- et IOTHAR, K RAR P = e
4) pyERIHA aainercs yvomBawmed HA npoMmesxkyrax r<0 =

x=0;
5) dhyEEDHA BHe ARIAETCA OUPANHYeHHOH.

I'padmy GyHEOUE y= —-5}: uMeeT TAROH Mie BRA, KAk, HAMDDH-
X
Mep, rpadur OYEKIHE = -I-i (puc. G3).
x

Oce abfcommec ABNAETCH FOPHIOHTANLHON, 8 OCL OpAMHAT —
BEPTHEANBHOH acHMOTOTAME rpadmes (HyRKmHs.

T-Imj_ q Fnawa V¥

Cranannas qryHKimn



7'} o4

i y==1l

-
x

) i ]
Puc. 64

5. lMoxasaTens p — NOXOEUTENLAOE geficTBINTENLHOE He-
menoe uHcno. B stom enyuae dyermus y=xf ofmianaer cnemny-
NIEME cBoficTRAME:

1) ofaacTe OUpPeNeIe A — MHOMECTED HEOTPHOSATENLHEIX WH-
can x=0;

2) MHOMECTBO JHAMEHHA — MHDMOECTED HEOTPHIBSTENLHEIN WM~
cen y=0;

3) diyunnna spazeTen pospacranmell ma opomemkyTRe x 3 0;
4) hyarmaa He ABTAETCH HA deTHoff, HM HeweTHIOMN;

5) QIVHKIHA OrpaEEuUeRn cHEAy: y=0;

6) dyuRoEE UpEEEMEST HANMEeRbIDee sHadeHnwe =0 npar
x=0.

padpmr dyaxnen y=x¥, poe p — NOAMKHTEILLHOE HELed08

gUCNO, MMEST TAHOH JKe BHA, KAk, HAnpuMep, rpatsns dyHRIHS

y=x

y=x

{npr O0=p<1) ®Han =xaK, HAIpEMep, rpadme PyHRIAN

el sa]e

(npn p>1) (pre. 64).

68, HoxasatTens p — OTPHIATONLHOPL NelCTAHTENMLHOE HENETos
HHECOOD.

B srom chayuae dyHROAA y=x" ofapjaer cAeayiDmHEMl cBoil-
CTRAMM:

1) obsacTs OOpeIeAeHNT — MHOMECTBO OHOMOIKMITENBHEIX Wi
cen x=0;

2) MEOEeCTBD SHAYMCHAN — MHONIECTBO MOAOKATTEALHEIRX 9H-
oem =03

3) dyrEkoEs spmaerts yOusawmeld g4 npoMexyrrie x> 0]

4) PYHEIHA He ABIACTCA HH YeTHOH, HH HEYeTHION;

5) dyaxons orpaEwuesa cAEay: p=0.

Ed)

fi1 =Y

CrenanHan diyHelms, &8 CEoRCTEa W ripatui



M'padmr  dyaxoun y=x, roe p1

p — OTPHOATENLHOE HOUSHOE YHEIO,

umeeT TAKOE me BRA, Kak rpabEx

1

dyaxoum y=x * (pue. 65).
JamMeuasusa. 1) Ecan ooxazs-

teas p=0, 70 10 OUPENENEHHID CTENE-

i a"=1 gna poex FETCTHNTONLHLIR SHH- 4

geauit g, kposme 0. 2) Dyeknug j=xF, 1 —

rae pc R onupenenena npu x>0, =1

Bapauwa 1. Haifrn manboxsmee n 0] 1
HANMEHBINEE BHATEHHS (PYHKIHN §f=x° Puc. 65
HA OTpeake [—2: 1].

2 . 7Y
[> DryErmas y - x* 5o orpoake [—E:E] y=—x" y=x"
yOrpaer npm xe[-2; 0], sospacraer ~ ek

P xE[ﬁ; % , CASIOBATENLHD, OHA !
OTPHHHMAST HANMEeHBIIEE IHAYEHWES,
paEHOoe ByAw, npr x¥=0. Hauboan-

]
mee guAvesne srofl byuroue — BAR- =X —1]’,\2 1
Goanmee wa aucen y(—2) n y(%). g ]

Tax xax y(-2)=(-2)°=64, a y(:;-)_
(=& 0 vm>a(2) :

Bosbinee saauesue pasuo 64, «f ke

i
y=—(x-1"+2
P 66

dapaua 2. Hocrpours rpadmr
byaxoar y=—(x—1)°+2.

[+ OfnacTew onpejejesnd QyHRIEN ARTACTCA MHOMECTEO JeflcTam-

TenLAWX YHeen. Crponm rpadur dysRmen y=—x", ocymecTannom

CHEHT BiOAbL ocH abconec g 1 eguENIy BOPABO W BAOAL OCH OpOH-

HaT Ba 2 eamEMLE BBepX. [padur maolpamen ma pucyoke 66, -
1 1

F3anaun 3. Pemure pepanegerao: 1) :cE::-x: 2) x? >,
i §
©> 1) Hepasencrso x* > x umeer cmsicn npr x2 0. [Ipn x=0 He-
pasescreo e mumosuaerea. [Ipm x>0, BOIBOAR HepaBEHCTEO
B ®yD, noaywaem x>x% r.e. x(1-x%)>0. Tax xag x>0,
o 1-x*>0, orevaa x¥<1: |x|l<1l. Chrenosarensmso, 0<x<1.
4

2) Boanogn Hepagesctso x'>x upwm x>0 B Ky6, noayuaem
x*>x% roe. x(x-1)>0. Tak nax x>0, vo x-1>0, T e
x>1, -4

JI8l rnesav

Crenennan yHKLmwR



vk vk

y=x H"x!
y=x
H"Ii
1
1—
B

i 1 X -
&g 1 *

a) )
Puc. 67

Pemenne arofl apAAYH ODOKAGKBEST, 4T0 rpader GQvERIIAN
1

p=x3 NemnAT pame rpatniks byEROER Ye-x opr 0<x <1 n amke
1

npu x>1 (pue. 67, a); rpadurR QYHRIAE y=x" Jemur BLme

rpaduxa GyEKman y=x npe x>1 w mmee opu 0<x<1 (pme. 67, ).

3anaua 4. Cpasuurs gnena (3,2)° " n (3.5)" "~

[» Tak wax 3<n<4, 0 3-n<0. DyExuua y=x"" yOuBaeT Ha
npomescyTie x>0, Hosromy (3,2)° "> (3,5)° . 4

danawa 5. Hafirn rouks nepecewenss rpafiuros yHRIRE
4
2 4
i.r=‘l."":4T n y=xs+
= Jdnn BAXOMJICHMA TOUEK HepeécedeHHA 9THX rpRiHEon pPeUIuM
d

- | e
ypapiesne Vx=x", Jlepas wacTh 9T0r0 ypaERHEHHA HMEET CMEICH
NpH BEEX X, & NPABAR — TONEKO npm r=20. .

£ £
Mpu x>0 pysxowa y=\x copnagaer ¢ dynxumedt ye=x", mo-
I L]

aToMy YPRABHEHHE MOMHO JATRCATE TAaK: x’ =I.. Boasons 210

ypassenne (opu x > () 8 xyb, nonyuaem x=x', orxyma x (2 -1)=0,
x, =0, x,=~1.
Oreer. (0; 0), (1; 1). -4
1
3anaua 6. [ocrponts rpadwk Gyarman y=2-|x| .

> Pyproua asasercs sersol, rax xak |- x|=|x|. Hearomy gocra:
Touno nocrporTs rpadmx gan x>0, a aTEM CHMMOTPHYHO OTpA-
OHTL @ro OTHOCHTENhHO ocH opguHar. [Ope x>0 uwmeem y=2-

¢ 1 TS

CranaxHan grHKIMe, 08 CRORACTER W MpAdMK



2
e
— % - -4 -3 0]
y-=—x*
Fue. 68
1 1 1
~jx|*=2-2x*. Crpoum rpadux pyaxoun y=-x" (npm x>0),

CABHrdeM ero Ha 2 eAHHHIE BRECPR #H OTDAMAEM TOAYYCHWLIN rpa-
pHE OTHOCMTENLHO OOH opamHAT (pHe. 68). 4

YnpaxueHua

TJ

174

HzofipasnTe cxemaTEueckE rpadMi (QyHRINR, YRasaTs ee
ofNacTs OUPeJENEHREA H MEOEECTE) JHATEHH:

1) y=x% 2) y=x" B8) y=xll; 4) y=x!; 5) y=x'.

. BusncanTts, asnserca au GYEKOES BOApacTAmeR opu x> 0:

1) ym—xt 2) y=x'% 3) y=x72

Buisicunrs, Apnderci an dVHKOHA OTPAANYeHHON cBepXY
(cEEay):

1) y=x% 2) y=-x'% 8) y=x72

Haitrin manboswmee # HANMEHbIE: SHAYOHHA (DYHKIHH HE
SANARHOM OTPeaRe;

1) y=x*, xe[-1; 2L 2) y=x', x€[-2; 3

3) g=x"', xe[-8; —-1}; 4) y=x% xe€[1; 4).

C nomomumo ceoficTs crenensoll GDYVHERIME CPABAWTL © GIHEN-
nel 9HCIo:

1) (0,7)%; 2) (1,02)% 3) (1,08)";

4) (0,75)% 5) (1,8)%; 6) (0,8)°".

CpaBHMTE JHAYCHNA BhEpAMennii:

: . 3350 A
1) {ﬂ.ﬂﬁf i :—5—,4]’5. 2) ( ”) m %)%
3) (1-VBY m (VB-1)";  4) (VB+1)' u (V24 2)V,
B onnoil cnereMme KOODIHEAT MOCTRONTL TPAGHKE ABYX dyHE-
nuil, OpeABARATENLHO HAXOLA HX ofnacTH ODpeReNeHHNH W
MHOMECTRA AHATeHH

1) y=x"n y--?y"'_: 2) y=x*n y=\x.

Moaa V

CranasHan dyHKLMA



[MocrporTs rpadme dysxumnn, yEasaTs ee obasors onpegene-
HUM ¥ MHOMECTBEO SHAUSHIR; BRACHETL, ARAASTCH OH HYHKITHA
sospacrawnmeidl (vimBawmei), saigeTcs R GyHKOHA OTpAHHK-
YeHHOH, DPHEEMaeT JIH OHA Hanfonkmee (HANMEHLIIEE)
AHAYMEHNE:

1) y=—(x-2)"-1; 2) y=(x+3)*+2.

14.

15.

HaobpeaanT: cXEMATHYeCHR TpPROEE (YHKIHEH H YHEARATE ee

o0XACTE ONpPeIeIesn] H MHOMSOTED IHATEHH:
1 i

1) y=x% 2) y=x% B y=x% 4) y=x°,
{(¥erHo.) Buscaurs, sanaercd a8 Gyarnna y=x" soopacTam-
mei (yimsammedi) opr x>0, ecnn:

y p=2; 2 p--%  3p-00.

. HaobpasuTes cxeMaTHIecHn rpathar (hyHxman:
2 a

1) y-xi; 2) yu:i; 8) y=x% 4) y=x"%
Momsayacs ceofiornaMi orenenmofl GyHRILHKE, CPDABHUTL ¢ &M
Huneit yEcno:

1) 4,1%7; 2) 0,2°% 3 0.7  4) (VI

Mo pucyHEY RAARTH NPOMEMYTKE, HA KOTOPKX rPADHK JRHEO0H
DIVHKIIHE JeRNT Bhire (HioRe) rpadusa QYHEKIHE [ =X:

1) y=x'% 2) y=x".

Tlo preyrky HARTH TPOMEMYTKH, HE KOTOPMX rpadur gansEod

yEROEH JemRHT Bele (HH3e) rpapEEs GYEROEE §= 31
1

1) y=x": 2) y=axrinds’,

CpananTe JHAYOHAA BRIPAMERHE:
1) (%)m " (%JM: 2) 2.5 n 2,67
¥ x
3) [%)'t " (%}‘: 0 (2V8)" u (532) ™,

B oguolt cAcTeMe KOOPANHAT NOCTPOMTS rpadmrn aeyx dyER-
i, BRIACHUE NPeIBAPDHTRALHO HX obnacTH oOpefencHRs |

MHEMESCTE] SHAYSHHNA
1

1 1 =
) y=xtnpy=x'; 2y=xlmy=x? 3) y=x® ay=vVx.

Ilo prcyaky BEaliTh NpoMOKYTEE, Ha KoTophix rpadux ganmoit
fvHROAN Ae3HT Buime (Axe) rpadErn QYyIKOHA -3

1) y=x'"7% 2) y=x'"%,
B 175

CrenaxHan fyHKLHE, 88 COORCTES W rpadig
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Haobpasurs exemarwueckH rpadms Gyvaxkmen @ maiite ee of-
ANEThL ONPegeETEHHA | MHOMECTEO 3HAYSHWH; ALIACHITE, HBIH-
eTCH AW QYHKIHA BOapacTaonell (VviRBRIOMEe); ARIAOTCA NN
PYHEOEA OTrpAHNYeHEON:

1
1) y=x"-1; 2) y=(x+1)"'% 8) y=(x-2y2
Mocrpours rpadgux yEroun B Baiite e oiaacTs onpegene-
HHA, MEOKECTE0 JHAMEHHHR; DPOMeMYTHE BOIDACTAHNA B yORI-
BAHMA; BEIACHHTE, ABIASTCHA JH PYHEKOLHE OrpaHAYeHHOR;
HMeST OH OHa Eﬂ.ﬂ"ﬁﬂ.‘l’hﬂ]ﬂ& HIH HAHNMEHLIIEE FHAYEHHE:

1
1) y=|x|* +1; 2) y=1—|x|" 3) g lxf+1;
I 1

4) #-—Ix1i—2: 5) y==1.t+1]i; 6) y=[2x142,

. Haiime woopARHATH TO4HKH Oeépecedenns rpadmron dymmmmit;

a ]

— - T =
I}y—?l.“:ny-x“: 2) y=Vx my=x'.
HauanbHas macca vens (m,) NPH [HHMEHHH DTOTO TRIA €O
CHOPOCTHIO ¢ MeHAOTCH W JOCTHI8eT IHAYEHHS 7, BLETHCIA-
M

=

e
¢=3-10" m/c. Kax maMennrcs HavaILHas Macca Teas TpPR
ABHMREHHAE CO CKOPOCTHIO, PARHON MONOBHHE DETHUHAL CROPO-
¢ThH coera?
Bec Teas HIMeHSETOH OPAMO UDOOOPOHOHANLHO Er0 DPACCTO-
SHAID Of OedTps JeMmam, eCAH TENO HAXOAHTCH BHYTpH SemM-
au, u ofiparHo NPONDPOMOHANLHG HKAAADATY DACCTOREHS g0
HeHTDA esne, eclH 080 HRXOMHTCH HAN MOBepXHOCTROD Senam,
1) Cxemarnueckn HaobpazuTs rpaduy HaMeHeHHS BOCA TEIA
ik (PYHROEHE erp pAcCTOAHMA OT LEHTDA SeMAH, Opemmois-
rast, 4TO nA noBepxHOocTH JdeMan sec Tena pasedn 100 wr,
2) Ha gaxom pacorosamy or gentpn 3eman (Ho HAHN ee [o-
BEPXHOCTHIO) Teno GyAeT HMeTh TOT ¥e BeC, YT M HA paceTo-
apan 1600 km or gearpa Seman? ([lpuaars onasmerp Bemian
pagauid 12 800 xm.)

eMora mo Qopmyvie m= s TA® € — CHOPOCTH CBETA,

. Bee rena HA BEICOTE B o7 noBepxHOcTE BeMIR MOMRHO  HAl-
34
TH 1o dopMmyae Ph_(ﬁ%) *Ppe THE p, — BOC HA PACCTON-

HUAE A kM HAN NOBEpXHOCTHIO Seman, R — pagnye Semman
(npueEaTh pasawmM G400 M), P, — Be¢ Te)la HA YpOOHE MOpd,
ft — paccronmEe oT DoBepxnocTH Seman. 1) HeobpasurTe cxe-
MATHYECKH IpapiE HaMEeHEHNE Beca Tela SeToReHa NpPH Dol
GMe HA paccToAHue, passoe 0, R, 2R, 3R, ..., etn® ero mec
HA ypobHé mops paman 50 wr. 2) Ha garolt smcore 56y noo-
BEPXHOCTBIO SEMIH BEC TENA YMeHbTHTCH BIBO0T

nasa V
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§ 2. Baaumuo obpatHsie GyHKuun.
CnoxHan pyHKUMA
1. Baasgmuo ofparasie yREINKH

Ecan sapana dyarins y=[{x), T0 ANA HARIOIO JHAYEHHN X
ua obnacTH onpejencEng QYHKINE MOM(HO HAHTH COOTRETCTEYIO-
mee sEavenne . Hepegano npuxognrTes peinarh ofpaTHYm 3apawy:
oo AARNHOMY OHAYMEHHIO (YHKIAHR J HAXOOHTE COOTBETCTBYOIEE
JHAYEHHE APTYMEHTa X.

IMpumepom MomeT caymaTsh QopMyns v=u, —gl, KOTOpAR B~
pajKaeT FARMCHMOCTE CKOPOCTH U JBHMEHUR Tena, Gpomemnoro
BEEPX ¢ HAYANBHON CKOPOCTEI U, OT BpeMenn asusesus [, Ha
arofl thopMyasl MomHO HAlTH o0paTHYID 3EaBEMCHMOCTE — BpeMmenn |

[ 1
OT CROQOCTH U, 34TACAR l-——%—.

B pacoMOTPEHHONM HDHMEDE KasIOMY SHAYSHHIO QyHKIHHE 00~
OTHETCTEYET OfHO ZHATMEHHE APryMenTa. B 87T0M CAYSAC MOMKHO BRI-
pazHTh OOPATHYIO AANHCHMOCTE SHAMEHHIT APIYMEHTA OT SHAYO T

by HEIMMH.
Takme (PYHEIHH HAIKBAIDT o0paTHMBIME.

OnpeaencHHe

Ecan dyexoes y=/[(x) opuaumMaer KamAoe CBOE IHANMSHEE
TONBKO NPH OIHOM SHAEMEHHH X, TO &TY (YHKIHID HASLIBAWT
ofpamusol.

Hanpumep, fyerons y=3x—3 odpaTRMa, TeK HAK HAXJOe
SWAYEHHE § NIPHHEMASTCR OpH EIHHCTHEHHOM 3HAYSHWH ApryMen-
T4 x. Jro sHAYGHHEe MOMCHO HaliTH, peiiad ypanHenue y=3x-3 or-
HOCHTEABHO X.

OyarnEd y=x° ge ApIAcTeA obpaTHMoi, TAK Kak, HANpAMED,
anauenne y=1 ona opHHuMaeT npR x-1 n opn r=-1.

[Iyers y={{x) — obparumas pyarenua. Torgn waxcpoMy ¥ Ha
MHOIRECTRA JTHAYCHHE QVHELNN COOTBETCTEYET OQHO ONPeIeIcaioe
qHeI0 x© W obBJACTH o6 onpegenendd Taxoe, Wro f(x)=y. D10 co-
OTBETCTEME onpefseafseT yHEROHID X oT y, EoTOpyo ofosuawam
x=g{y). B sroil sannci B COOTBETCTHHH € OPMHATHIMH oGoaHade-
HEAME DoMensem mecramp r 7 oy Hooyaem y=g(x).

Mynxmmo §=g(x) nasssaor ofpamiol © gyakmas y=f(x).

N 3agaua 1. Hadre divEknmio, ofpareyio £ pyaKiimn
y=5x+3. (1)

[> Peman 570 ypasHeHHe OTHOUNTENLHO ¥, OOAyHAeM X= —-:y a).
B srol (opMyar mOMEHEEM MECTAMH X W Y

y=1(x-3) (2)

@yaknuag (2) — ofpaTean k& yExkoEs (1),

§ 2 ST
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Boobme, ecan obparmmas dyeaxunas y=[(x) sapana dopmay-
mnoi, To anA Haxoxgesus obfparsofl PYHEOIHE HYMHO DPEIIHETE
ypagHeane f(x)=y OTHOCHTENRHO X W DOMEHATH MECTAME X H J.

» 9TO pacoMoTpeRHEAR B sagatde 1 oysroma (1) an-
nxerca ofiparsoit x mafigennoik gna pee obparsoll gyarmum (2).
TlosToMy 37TH QYVHERINE HAIKEBAIOT BIdUMHO o0pamHbIMG.

Hz onpenenenns ofparaoil dyEKmeE caegver, uro obnacTs om-
pegeneans obpaTHOR QYHEHRONE COBOADAST CO MHOEECTBOM BSHAYE-
HEH HCXognoH (YyHKIAH, 8 MHONECTBO sHATeHHl obpaTHolt divHi-
OHH coBnagaeT ¢ ofnacThio oupeneneEna ucexonmodt dyHKDNN.

3anaua 2. Haftta dynrnmwo, ofparayic & GyExnuu y=ﬁ.
> Pemaa »To ypaBHeEHe OTHOCHTENBHO X, TOAYTAEM x=H+%.

SaMeHHD X HA Y B} HA X, HAXOAWM y—ﬂ-i—%i -

B aroit sagawe ofnacres onpenenenna dyHEDHR ¥ = o5 T

MHEOMECTED JeHCTERTENLHLIX YHCE], He PABEHIX 3, & MHOMECTEO &8
aHAYEHHA — Bee AeficTBATENRENE uWHCA4, He pasane 0. Ppads
aroll pyaxoan waobpaxen Ha pucynxe 69.

Ana obparroil dyHEEOIHE ywﬂ+% ofiacTh OOpEIeIeHHE —

MHOMECTHD AeHCTHEMTEABLHEIX YHCEN, He pangmx (0, & MHOHGECTHRO
SHAYEHEHH — Bee geilcTERTeNLHLE WHeda, He panAne 3. Tpadux
arod GyERORE waolpasxes Ha pucyiee T0.

Boapacrawmpe 7 yisipawmne QyEKIINE HASLIBAIOT MONOMON:
HbLML,

Teopaman 1
Monoronras pyuxkuns ssaserca olparnsoii.

Ilyers @yreuns y=[{(x) sBoapacraeT B OYCTh Yy — ee IHAYCHAL
B Hexoropofl Touke x . T. e Uy=F(x,). Toraa ecam x npuuapne-

A vk
y=3+ %
1 3
=

f_j
|

Pue. 69 Pite. 70
1:“'. Fhaaa Y
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HAT 00AACTH OUpeAeIeHNA QyHRILNH, vk
T0 OpH £>X ammama nupm
erao [(x)=[(x,) anpu x<x,
HEPABEHCTED _f?z}{?{xn}n Vg

CnepomaTensno, SsHAYeHHEe W,
dyaknas f(x) npEEEMaeT TOABKO & yzﬁr’;_-'
ouoft TOYKE X, M NOITOMY ABAACTCH
ofiparaMoit. [Ina viseamomel Qyak-
OHH JORAGATENLCTRO TPOBOIMTCN AHA-
JAOTHGHG, @

Hanpuwmep, dynxuus y=x" soa-
pacTAST H MOSTOMY HBIAeTca obpa-
THMOH; aﬁpnmuﬁ ® dell gRTAeTCH

Y HKILH ;r-’.f'; {(pnec. T1).

Fean dyarnma y={{x) soapacracT, T0 ¢ yECIRYEHHEM X SHA-
HeHHR Y YBEINYHBAIOTCA B, HaoBopor, ¢ VEONNYCHHEM § VBenudIH:
BAKITCH X. DT0 o3HAWAET, WTO ofpaTHAA QYHEIRA TAKME BO3IPACTA-
er. AnamormgEo ecaw dyaxnua y=f(x) yOupeser, To obparEas ®
nefl pyarnea rakse yOwsaer. Hanpuwmep, dyaxuma f(x)=1-2x

Pue, 71

yOnmaer # ofparaas & Helt dynruns g(x)= l—;f- ToKNE YOLBAST.

DYEKOAA, He ABIANOALCT MOHOTOHHOHR, ofparnol momer He
mMeTk. Hanpamep, dyErmaa y--:i, PACCMATPHBASMAR Ha Beed
qaucnopofl ocH, He wMeer ofpaTnoii.

Opuaro ecnm QYHEOAK y=x° pPACCMATPHBATE TOIBKD UpPH
x =0, 10 HA 5TOM NPOMEMYTEE ORA BOIPACTAET H, CAI0BATENLEO,
umeeT oOpaTHYIO y=\f; (pue. T2, a).

Dyaxnus y=x", pacemarpunsemas npa x=(, yiusaer @ TaK-
e umeer obparEymw y=-—\Vrx (puc, 72, 0). =

vk vh
y=x*

x>0

a)

§ 2 179
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y=f{x)

7 y=glx)

=2 % (3 )
X/ x

(%o} 8) y=x

it g

=1

Teopama 2

) Ecan roura (x; y,) npusagzescur rpadury dyaxmmn y=[(x),
TO TOMKE (W, x,) UpuBagtemut rpadury ofparmol dyExIER
y=g(x) (pue. T3), a roukn (x; y,) v (y,; *,) CHMMETPHUHE OTHO-
eHTENLHD NpaAMoll y=x (puc. 9!3}. f-]

Proyror T4 BAnocTpRpyeT 9TY TEOPEMY.

Ormernm, aro cTeneHndn GyHELEA Y= 2" ¢ obaacTrio onpene-
negns x>0 un p=0 ofparamy, TAR waK ouA MoROTOHHA. OGparHoil
1

K Hell apasetca dyurona y=x".

12, Choxnan dyHrnmn

Pacemorpum yusnmo z=/(y). logeranuM BMecTo apryMmes-
TR i HexoTopyo dyEREDmMO yep(x). [Hoayaum sHoByio GyHEEILEO
z=[(p(x))y B xorvopoli aprymenrToMm saABlgercs x. PyExoER
2= flip(x)) maomBawT caomnol QyHrHedl, A Tarse CYNEPROILLLE-
el (mam womnoguyuelr) pyaiwii: shympenned GynEoEn y=p(x)
" anewnel pynxuan z2=[(y).

Ilyere hyarknus y=9(x) cnpeaenena 5a Msmgectee X, a ¥ —
MHOHeCTBO e sHauennl. Eomm smuaomectrso Y copepscirrea s ofiaa-
eTH oupefenesns Ggyaroun f(y), 1o #HA Mpomecrse X onpefesenn
thyarRoEa zw- f{o(x]). -

Paccmorpus (pyERumio 2=Vy, rge y=o(x)=1- !, Oyaxuus
z=Vy onpegexmema upn y=0, a ¢p(x)=0, ecmm 1-x*>30, v o
~1=x<1. IMoaTomy Ha orpeske [-1; 1] onpenenena choMHmsi
dyarona 2=Vo(z)=V1-2%

Dyaxnny, DOTYIEHHBE 3 OCHOBHLIX SIEMEHTADHMX (QyHK-
Ouil (KOTOPEIC MLl YHe YACTHYHO HIVMHAN: AuHefinan, HRAAPATHY-
HAH, CTENeHHEE) ¢ NOMOILID KOEEYHOMO YHCAA oyHepnogamni,
CUHTAKT TAHME FACMEHTIAPHMMU (HUMICHLAMY.

m ! Thasa V
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Teopema 3

Tlycrs =a m X onpegenena ciommas (ynxnns
'3‘!{?{-‘“- ]

1) ccam :w:nm y-v{xi " z-ﬂﬂ aubo obe BO3PACTAIO-
uue, aubo obe 10 2= [{(p(x)) — sospacramn:
maa w mmnum

2) ecnm ofma us sruX DKWL BOSPACTAIONIAR, & APYTAS
yinsaoman, ':g-ﬂtﬂt}}'—M“w un

muoocrse X.
e O 1) yers x €X, x,€X u x <x,. OGosuawum @(x,)=y,,
ﬂxnl ¥y

E-::Jm plx) »n fly) — nospacTawmue QyHEOIAH, TO B YCIOBHH

<x, cneayer, uro y, <y, ® roraa z(y,)<z(y,), mnosromy
oD <otz *. e 100 — sospsctawiias Gyasuns.

E.lcm: obe orH yExoun yOmBawmpe, TO A3 YOIOEHA X, <X,
CABAYET, WTO Y, > iy B TOrAA z[yl}{ztyzj. ChnepopaTennHo, 2=
=f{p(x)) — BospacTaoman HYHKIIHE.

2) Iyers oaun wa Gyaxmui, sanpaMep y=op(x),— Boapacra-
wiad, a 2=[(y) — yiusawman. Torga ma ycaosmsa x, <x, caegy-
ér, Tro i, <y, M [y )= Myy), v e 2(x))>2(x,). CregonaTensno,
z=flp(x)) — yomepmomasa Ppynrora. & BN

™M 3anawa 3. Hafimen npoMesRyTEH MOHOTOHHOCTH (IVHEINH

py=Vx*-3r42.

~ Pemas sepasenctso x° —3x+ 220, nafigem obaacTs onpeseienns
dyainun: r< 1, x> 2, BulACHIM XapAKTED MOHOTOHHOCTH BHYTPEH-
Heli (QyHKIHE HA KAMIOM W3 DHTEX DPOMEXYTEOBR: (yHKIHS
g=xt—3x+2 wpagpaTaduas # yhupaer npn x< 1,06, poapacTaer
npu x=21,5 (opr x,~1,0 dyaxins IPHEEMAET HAMMEHBIISe JHAMEe-
gue). Cnepomarensno, npw X< 1 BEyTpeHHAR dyuxnus vEuBasT,
apH x> 2 RO3PACTAET.

Bremaaa dyHKina y-‘-'-:p npeacTapnaer coboll apadMeTHYe-
CRER KEBASDATHHA HOpeRh B DOIDACTAET BCIDAY HA ODIacTH onpege-
nenna. Creposatensno, opu x< 1 dyaxuna y=Ya’—3x+ 2 yGusa-
er, 4 npr x> 2 soapacTasT. 4 i

" Janaqa 4. [Mocrponts rpadme GyERIIHN
|
i x:_2x 8 :
[ 1. O8nacTs onpefgeneHnn PyHKIIHA — MHOMECTRD BeEX feHcTRR-
TeNkHLEX WHoen, Kpose —2 ® 4,
2. MpomecTso snaueHmi: y>0, y< - %.
3. 'padux PYRKIAN CHMMETPAYEH OTHOCHTEALRHO NDpAModf

=1, TAK REK [f= s B MpEMER ¥X=1 — OCbh CHMMETPHH 18-

(x—1"—9
§ 2 S
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pabomir 2 =q(x)=({xr—1)*-9, Ipadu v
QYERUAN TPOXOAHT WeDEs CHMME-

4. PyHROHA BOIPACTAET OPH ;) t =4 >
x<-2 m oput —2<x<1 oo TeOpE-
me 3(1), Tag Kak z=p(x) yGupaer
npi x<1, 8 QymKnEm Y= YOu-
saer npu z<0. ITo Teopeme 3(2)
yeknus yousaer nopa l€x<4 ® Puc. 75
npe x >4,

5. MlpaMue r=—2 0 r=4 ABAAOTCH BEPTHEATLAEIMH ACHMII-
roramu rpadmes Gysicnsn, 8 npamas -0 — ropusosTansnaod
acamororoi. Tpadmx pyErornr maobpaicen na pueyHice 75, «f P

YnpasueHun

24. (Verno.) BuacanTs, seamercs xu obparnmoll {ymrmms:
1) y=3x-1; 2) p=="4+T; 3]9--’;:
1) y=Vx; B) y=x% 6) y=x*, x2<0.

25. Hafire gryumnmo, obpaTeyio x gagHoi:
Dy=—bc+4; 2=l 3 y-itos
26. Haditm obaacrs onpeje/ieHNsa ¥ MHOMECTRO JHavenuil dyms-
maw, ofparaodl © naEHON:
‘ . == —_— = -
) y=cx-T; 2) y=(x-1% B y=—"1.

27. @yurnua y-f(x) sagasa rpadguxom (pue. 76). Mocrponrs
rpadgmr pyaxgan, ofpaTHoll kK ganHOH.

. 3aOHCATE NHANATHTECKOS JANAHNE CHOMHON (QyHRUMR =
= flyix)), ecan:

D yE=1-x f(n) =y ; 2) y(x)=2"+1; fy)= %;
3) y(x)=x*—2x+T; fW)=Vy; 4) y(x)=Vzx; fly)=(y+ 1)

29. Bamwcars BEVTpeREON @(r) U ppemuwow f(p) dyames, aa-
ERMIHe CAoEHEYD dyikonm y=f(p(x)), ecan:
i ——
1) y=Vai-z; 2)y=—1—; 3)y- _1_1; 4) y=Va'+38.

x'+3 Va4

3

30. BuacnuTs, ABARKOTOA A8 BIaMMHE0 OOpATHRME (yVIKILIM;
a— =
Y g=—2"n y=—Vx; 2) y=—x" 5 y=\x;
B Y —

Vx

g2 Fnann vV

CTEMBHHER fhHILNA




vk vk
2
y=1(x) o 17‘
1 stz
e 2 10 1 =
a) &)
vk
yt &)
= flx)
y=10) Fir
= S B T T o s T e S
) z)
Puwc. TE

31. Hadtrn gynenuo, ofpaTayo K JaHHON:
1 )

1) y=-x*; 2) ym-2"3
a

3) HIIE; 4) j,r--.'ri.

32. Ha ogmom pucyHie OoctpoRts rpadmx pamxnol QyHEIHH B
dyaxoan, obparaoll x mammol; mafiTh obIECTE oHpeNEIEHHA

B MHEOMKECTBO SHAUEHME KAMIOR #3 HHX:
1 y=221; 2) y=(x-1)" upn x>1;
8) y=(x-1)% 4) y=Vx+1.

1) y=Vx*-3x+2: 2) y=Vx'+5x-86;

1 2
) e gyt
)y 4 Tr-8 A 2r? Tr -4

&
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§ 3. Apobro-nuneiinas byHKUNS
i 3anauwa 1. Iigmpun'rh rpajpue
thysKIHR y- el

= [MpecBpazyvesd OPanyo YacTs paseH-
CTHA, BELIEAME [NV TAcTh:
i d-2(x+1)+2 B6-2{(x+1) .
¥ x+1 Al x+1

~—2+4 . Tpaus dymxman

HO NOAYYHTE CARATOM Ipaduka riamep-
Gonmt y= = Baoan ocw Ox ua 1 puneso
u agons ocw Oy wa 2 ppma, 7. e. rpa-
thax srofl QVHEDHE CHMMeTDHYEH OT- Pec. 77
HocaTensao roukn (—1; —2).

IpaMeie x=—1 B y=—2 EBAAKOTEA COOTEETCTHEHHO BEPTH-
kansHoll M ropuloHTANBHON AcHMIrToTAME rpadpuxa (pee. 77). Ipa-

thur nepecexner ock Oy & rouaxe (0; 3), a ocs Ox B Toure (%, ﬂ). B

Onpepenexnune
DyHKUHA BUAR §= uj_‘: , e e 0 n ad - be0, FassrBAeTCA
dpotno-runelinoi.

Morazkesm, uto rpadue apofmo-THRefHoR GYHEIINN MOMHO
OOOYYIATE B PeRyARTATE CARMPOR BHA0AL KOODAHMHEATHEE oOcei

rpatiEga HyHRITAR § = ;
.::[:,1,-4-‘j_l)+.‘:n—E

- - ¢ —
0 B oamom nene, ::2 = 7 -% B¢ :d s i
[ =4
:'[:r+F) B
OTHEY4A CAeaveT, uTo rpadme GyERnEn = :::: MOHHD OOy THTh

be —ad

‘:.E

COBHTOM rpadmes = — - T+ ae b= » Bioss ot Ox Ha -% H

Blonk oew Oy Ha % L ]

Jamenanne. BuasanTs Oeaymn TACTh: MOMEHO H JedeHHeM
YTOAKOM BEIDASHEHHA, CTOMINErD B SHCAETONE, Hi SHAMEHATENL,

Hornaem npamenenns apodao-audeitHoll Ppyaruun npr peme-
HHER TPURIATHOR 3AKATH.

Sameuwanue. Eoad KRaEIoMy SHAMEHHIO DEHBD P OCHEHCHBIX
CARHMD 48 eAMHEMLIY TOBARPAE DOCTARIEHD B COOTRETOTRHE WHOAO ["I' o
KONMYCOTED TONEDA, HOTOPOS TOTPEBRTENH TOrOEL HYNHTH 00 Qas-
HOli OpHe 30 OOpeAeNeHHEI OPOMEKYTOR BPEMEHN, TO TOBORAT,
uTD fanana PVHHUNHS, HASHBaeMan QPyEROUel copoca: g=(p).

1&; i Faaaa V
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ynxnpes onpegencas ups p =0 w f(p) 2 0. Buavenne dyawoun f{p)
ap# PHECHPORAHEOM 3HAYEHAR P HASHBAKT ofneMom copoca. pa-
thur q=[(p) nassisawor kpusofi copoca.

3agaua 2. Pysxiund cupoca HA HeKOTOPWA ‘fosap sajasa
thopuynoil g=-—1+4 E;ig'r . Haiirw: 1) ofnacTs onpejenesns H MHO-
#ecTno anaveRud dymknun copoca; 2) obbeM copocAa OpH OEHE
p,=20 en., p, = b0 ex., p,= 80 ex,; 3) pynxnnio, 00paTHYO PyHK-
LHE COpocA, KOTODAS ONMHMCHBAGST BABHCHMOCTB OHEL 38 eIHHHILY
NPOAYEIRE OT of'heMa CHpoca.

1) Obnacrs onpefeieHEnd HAXOAAM Wa vonoui p=0, g20,

189 182-2 2
T. e. —14 Bp 7 =0 nam —E’TFE}B. Tax rag p=0, T0 EepaBer
crno MoMtHo sanucats rtax: 182-2p >0, oreyaa p<91, r. e. ob-
nacTL onpenenspra — orpesok pE[0; 91). Tax xar g(p) — yOuisa-
winad GyEKIna #a orpeae [0; 91], To MEOMECTBO €8 SHAMEHNE —
orpesoi [g(81); ¢(0)], 7. e. orpeack [0; 28].

2) ObbeM copoca OpH JAHHLEY PHAX COOTBETCTBENHO PABEHD

188 189 0.2,

9P)==1+ 55047 - L0 9@ ==1+3o%0T
189

9lpg)=-1+ 5y ~ 01
3) Hafigem dyarmmo, o6parayo k IREHOH, BRIPAIHD § Hepes §.
Tonyuum p=- % +2'{1;‘fll' O6nacTe oOopefenenus SToH (hyHKIIHnM
T
g — orpeasok [0; 26], a MmuckecTso 3Rauwennil — orpesck [0; 91].
HaoOpaons cxemaTHueck® rpadmi iyHKOMM, HArIANHO yBRH-
ORM, EOK HIMOHAETCH [ICHA © VBEIHYEHHMEM HAM VMeHbLIIeHHeM
oftema cnpoca, 1

YnpamHesns

34, TlocTponTs rpadEx (QYEKIEE, YRasaTs ee olnacTs onpegene-
HHHA, MHOMECTRD -EHH.‘IEH.I[.”I, OPOMEMYVTEN MOHOTOHHEOOTH:

2. =l 2] =g | ki
1]#-“;' E}F :+2! 3}# 1 x*
35, IIpecbpazosats ApolRo-TuHeliEyD QYHEIUD, BRAEIHE DEIYH
HACT:
x4-5 ¥=T 3x+1 bx—2T
= - =—; - i 4, _ 3
1y A==y B)pmTomi M Yy

x+8"
36. He smmoanasa mocTpoeand rpadmis yHENER, BafTH ero ro-
PHACHTANREAYIO H BEPTHEATBHYID ACHMIOTOTHI:
2x+2"
1} Y- P | ’
37, Mocrpouts rpadri GyHKAN:
1) !I"’E +ﬂ-: 2) y 1—-2x 3) y= -lx+1; . 2+dx

x it 4
=1 -z ' r=2 42

185
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§ 4. PagHOCUNLHBIE YPABHEHUS W HepaseHcTaa

1. PasmocHasnkie YpaARHERWS
Bamauwa 1. Heitrn vourm oepeceuenus rpaduxon dyExomi

y=4a Vx m y=x+2.

o Ona saxoxrenna alcuuec TOWEK NepeceveHNs HYIMHO DENIHTE
ypasgenwe 3 Vr=x4+2. Bossoas ofe uacTH STOr0 YPABHOHUS B
KEAApAT, Dogyuaem 9r=x +dx+4,

oTEyaa x°—Hx+4=0, Dro ypasaeaue A

uMeeT KopHR X, =1, x,=4. Iposep- pigl ¥ pa]
HA NORAILBAST, UTO 008 HOPDHA ARJA- . Yy=x+2
HOTOH TAKME M KOPHAMH HCXO[HODO | . [
ypapseana. Teneps HAXOIHM opIm- 6 y=8Vx
HATH TOYEK OepPECcedeHHA JAHHLIX

rpaduKos: y,za"u"':_l—:‘i. Vy=3Vx, =~ hird 8
= 6. Hrar, ganame rpafmeR nepece- /
wawoTes 8 gayx rourax (1; 3) u (4; 8) Hol1 4 -

(puc. T8). « /
Ipn pemenmus aagaun 1 wexoq-

HO® YpPARHSHKES 3Vr=x+2 samens- Buc. 78

noch ypasnenEaMu 9x=x®4dx+4,

' —B5x+4=0. Bee st TPH YDABHEHHS MMET OAHH H Te e Kop-

Bn x =1, .'1:,==4. Taxue ypaBHEHNA HAGKMBADT PANHOCHILHLIMI,

Onpapgenenue

Ypasseanna, EMenIINe oSHe W TO JKe MHOMEeCTEO KopHel, Ba-
ALBANTOA Pﬂﬂﬂﬂfmbﬂmﬂ.

Hanpamep, ypassennd 9x-5=5x+3 # 4x =8 pasnocmanuni,
TAK KAK KAadfoe M3 HEX HMEET TOALKD OQHH KOpeHk X=2, Ypae-
veana (x—3)(x+ T =0 u x* +4x~-21 =0 raxxe PABHOCHABAK, TAK
HUK OHH HMEOT OIHH H Te e KopEW x, =3, x,=-7. Ho ypasse-
HuA 2x =4 u 3x? = 12 He PABHOUHABHBL, TAK KAK NEpPBOE HMEET Ko-
pest x=2, a BTYOpOS — HOpHR ¥ =2 u ¥, =-2.

Ha onpepenesus pPABHOCUMNBHOCTH VPABHEHWH CHegyeT, uTO
ABA YPABHEHMA DABHOCHIBHLL, SCOH KaxIui KopeHs OepBOro ypan-
HEHHA ABJAAETCH HODHEM BTODPOTO YPABHOHHS ®H, HaobOpoT, eCion
HaMmgbif KODEHE BTOPOrD VDARHOHWA ABIASTCd KOPHEM HepBOro
VpaEHeHWHA. YPABHEHHA, HE HMeRIMHE KOPHEH, TAKME CYUNTAIOT
PABHOCHILHBIMH,

Hz rgypea T gancca BaBeoTHO, UTO MOMHO CAEAATE CASIVIDIIHE
NpeofpasnRaHNA YPaRHeHH:

nwlol wien YpaRHAeHER MOXKHO HepeRocHTE B3 oguoll wacTH &
ApYTryio, HIMeHHE er0 IHAK HA NPOTHEONONOMHRIN;

ofe 9ACTH YPABHCHWE MOMEHO YMHOMHTD HAH DR3IEINTH HA
| omHO B TO Me WHeRO, HE PARHOS HYID.
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[pu sTux npeclpaloBARNNAX HOCXOOROE YPEBHCHHE SAMOHAETCH
HA PERHOCHALHOE 8MY YDARREHHE.

SaMeTHM, 4T0 ECHH HeKOTODOe BhpAMEeHHe B JeBOH HIN [pa-
BOI YACTH YVPABHEHHS SAMEHHTh TOMIECTBEHHO DABHLIM MYy BhIpa-
MEHHEM, TO HDOIYYHTCHA YPABHeHHE, PABHOCHILHOE HCXOAHOMY.
Opnaro Be opx moboM Npeolpas0oRAHER YPARHCHHES SAMEHRSSTCHE HA
PABHOCHJILHDE,

Hanpumep, npa nozeegesnn B kpagpar ofenx wacreft ypanme-
Hus Ve wx -2 OOAYVYRESTCH YPaBHeHNE xr=(x—-2), e papROCHIALHEOR
HMOXONHOMY: NepPEDE VPABHEHHE HMEEST TOALEC OJHH KOpEHB r=4,
& BTOpoe — [BA KOPEA X, =4 u x,~1. B arom caytae BTopoe ypan-
HEHHE HAZKBAIT CASICTRAESM NEPBOTD YVPARNCHHS.

Ecnast nps mepexojlé oT OAHOrO YPARHEHHSR K JAPYTOMY NOTEpH
KOPHEH We NPORCKXONHT, TO BTOPOE YVPABHEHHE HAZKMBAKIT CASNCTBH-
&M [epRoT0 YPARHEHHH.

Onpapanavua

Ecmm Bee KODHH NepBOTO YPARHEHWS ABRIAKTCA KOPHAMYE BTO-
pOro YpESHEHWH, TO BTODOE VDABHEHHE HAZKBAGTCH cledeman-
£M NEPROTO VPARHEHHH.

Ha sroro onpefeiedssd H OnNpefeneEds PABHOCHILHOCTH YPan-
HEHEH CABIVET:

1) ecnm AnA VPADHEHHS PRBHOCHIBMEL, TO KAHIDEe H3 HUX NB-
JARTCA CNEACTENEM APYTOTo;

2) ecqm KAMACe HE ABYX YpaRHeEHH ABISCTCH CREACTBHEM
ApYroro, TO 5TH YPABHEHHA PADNHOCHIALHEI,

[Ipn pemeHEH YpaRHeHH IIABHOS — HE NOTEPHTHE KODHH, 8
HAAHYHNE NOCTOPOHHAE HOPHeH MOMHD YCTAHOBHTE DpoBeprofl.
HosToMy BAMNHEO CASIATE 38 TemM, wrolm nDpr npecipasoBaHN
ypanHeHHA KAmL08 cilegywmes G0 CASICTOREM OpPEILLAYIHETD.

Bagana 2. Pemnth ypARHSHES

2x x—0 - 24
-8 x+1 (x+1)(8-x)" )

[ ¥muoman ofe gacTH ypaBHeHHA HA Oo0mM{l apaMeHATENL BOOX
Tpex apobeii, ©. e. #a (x4 1)(x—3), noayzaem

2x(x+1)-(x-5)(x-8)=—24, (2)
oteyaa x*+10x+9=0, x, =-9, r,=-1.

Mposepra. 1) Ilpa x=-1 ssamesarenn geyx apofelt ypasne-
audA pasEn Hyawo. [lostomy x=-—1 He ABAACTCA HOpPHEM A4HHOID
ypapuenus. 2) Ipu xr=-0 nesas YacThH YPABHOHHS PABHA
] bk ANE S o SO nNpasas YACTE PABHA B
-§—-3 =9+1 4" (=9+1)M3-(-9)) 4’

Oreer, x=-8, -

SaMerTHM, 4T0 AR NPpOBEDKH KOpEA ¥=-9 gocTAaTodMHO YEH-
AeTE, 9T0 SHAMEHATeIn apobell ypARHEHWS OpH X=-9 Heé pasHkl
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Hya0 (eciH, KOHEYHO, TPH PelieHNH VDABHEOHHN He AoTyIeHL
omuiEr 8 opeolipasoBaHAAX H BAEITHCIEHHSN).

Hpw pemenay sanaun 2 wa ypammenus (1) nonyueno vpasme-
Hite (2), KoTOpoe MBAAeTCH caejcroHesM ypasmesms (1), Kopeoumw
x,=—1 ypasaennsa (2) me spnfercs wopuem ypasuesus (1). Ero
HAGKIBAKT nnr:mupnumur KOpHeM,

IlocToponEne KOPHH MOPYT HONYYIUTHECA NPH YMHOMeHUR obe-
ux gacTel YpPARHOHUN HN BEPEMOHNE, COAS[NRAINSS HEHSHECTHOR,

Bagaua 3. Pemnth ypapaenmne r°—d=Tr—14,

> lpeofipasosas agagHoe ypasHense, nDoayamM (x4 2)(x—2)=
=T(x-2), oreyas (x+2-THx—-2)=0, 1. e. (x-5){x—2)=0, cue-
AoBaTeNsHO, X, =5, x,=2. 4

Ecan ofie uacTH ypARHEHNA W3 sajaun 3 pasgemuTs HE x— 2,
TO MOAYMHTCA ypaBHeERe r+2=7, KOTOpOE HMEST TOABKO OIHH
KOpEHb X=5; T. e, npousoiiger norepn KopEA r=2, ® pemenue
sanaan GyneT HeBepHBIM.

Horeps xopreii MomeT nponsoiiTa npu genennun obenx uacredl
YPABHEHHA HA BRIDAMEAWE, COOB[NHAINEE HEHIBSCTHOR.

Hrax, nps pelreHys YPAEHSHHS MONHO MeMATE TONBKO TAKHE
ero npeofpasobatudA, ODH KOTOPHIX HE NPOMCXOTHT MOTEPH KOpD-
e, Hean nps 3ToM DOIyHAKTCA YPABHeHHA-CASICTERT JaHHOTD,
T0 HeEOGXOANMA NPODEPKA HAWRJIEHHLIY KODHe,

FRloreps wan npEobpeTenme KopHed ODpoHIOATeT H3-38 HaMeHe-
iuil obnacTn onpefeneHHs YPABHEHNS B PedyILTATE NpeclpasoBa-
HUH HOXOIHOMD YDARHEHWA.

Muoxecrao gcex snaueHMil NENIBRECTHONO X, HPH KOTOpOM
Onpefeneibl (HMEOT CMEICH) W JeBad W NPABAH YACTH YpARNG-
vuA f(x)=g(x), wasusawT ofIAcmb0 ONpEGERERUA ITOTO Ypas
HEMURA,

B paceMOTpEHNAOM BLINE OpaMepe oGIACTEI0 OUpelejieHis
ypaBHenus Ve —x -2 ABNAETCH MHOMECTHO HEOT AIATENbHKIX -
Cei, & B opeofpasoBaHOM ypasgenmn X =(xr—2)" ofnacr. onpene-
aeHHA — MHOoMecTs0 K. C sTHM o CHASAHO NOARMEHHE TOCTOPOH-
Hero wopea. lns ofosmavweEEs Toro, 9WTo ypABHeHEHE T=(x—2)

ABAAETCA CNEACTENEM YPARHEHWA ¥E=x—2. HCOOJALIVETCH IHAK =0
(Ve=x-2)=(x=(x-2)%.

Cnopo ¢paBHOCHARHOs YACTO JAMEHAIOT IHAKOM <. B Opesn-
O¥IIHX HPHMEPAX MOMOT HCHOABI0OBATHCH TAKIEES IATHOL:

((x—3)x+TN=0)=(x"+4xr-21=0).

CihopmyaupyeM elme HeKOTODhIE OPEINONEHHN, KOTODhE He-
OOABBYVIOTCA OPpH pelleHNH pasgauueamx ypaspennil., Ofosmaunm
yepes X obnacth onpenenenus ypannenws f{x)=g(x).
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1. Ecam flx)=g(x) n dyaruna ¢(x) onpegenena Aas Breex
2eX, 1o (f(x)=g(x))=(f{x)+p(x)=g(x)+qlx)).
2. Bean [f(x)=g{(x) u dyvaxums ¢(x) oopegencHa IAS BCEX
x£ X, npuvem ¢(x)=0 gna seex x£X, TO

(F(x)=g(x)) = (f(x)plx)=g(x)0(x)).
3. Ecom g (x)=0 ana soex x€X, To

f(x)

(L& —s) = rr=g10 ().
4, Eoau ¢gyesnua f(x) onpenenesn gna BCEX X, OPH KOTOPRIX
g{x)=0, a fyuxuna g(x) onpenesesa IAA BCEX X, UPH KOTO-
putx f(x)=0, T0 ong HAXOWIOHHE MHOMECTBA KopHell ypan-
HenMA f(x) gi(x)=0 mymmo pemurs ypappeang f(x)=0 n
glx)=0 n ofbegHEATH AX KOPHA,
B srtom cnyuae rosopst, uwro yvpasHeawe [(x)g(x)=0 pasmo-
CHALHO COBOEYOHOCTH ypasueandt f(x)=0 n g(x)=0.
5. Ecan X — obnacTs onpefesennsa ypassenua [(x)=g(x), To
(Flx)=glx)=(f*"" " x)=g"*'(x)) opn awbom neN, T.e.
fgpi BpospefenEn ofenx wacTell YpaRHeHHS B HEMETHYH HATY-
PANLEYI0 CTENEHL NOAYTASTCH YPURHEHHE, DABHOCHALHOE HEe-
XOMHOMY,

Iz poxaAaTENRCTRA YTREMRIAEHNS § MOMHO HCNOAL3OBATL
PABEHCTEO

gin el _ e l:-{a.a—b:l[a“+ﬂh']b+...+ﬂb‘a""1+b'”]. | —

2. PanHocHABHLIE HEePABEHCTRO

PapnoctHABHOCTE HEPABEHCTE ¢ HEH3BECTHLIM OODpPEfelAeTCH
AHANOTHTHO.

Onpepenaume

Hepageserss, EMeOIIHe OJHO B TO e MHOMECTEOD pemennﬂ.
HAIBIBAKT DOSHOC AN BMIL,

HepasercTsa, HEe HMEKNIIEEe pemeRnf, CINTANDT PABHOCHIL
HEIMH.

x+5

+1
TAK KAK AMEOT ONHO W TO HE MHOMKecTBO pemenuit xr<—05) Hepa-
pepeTRa ¥ —dr<x—6 u x¥-5x 4+ B<0 paEHOUHALHE, TAK KAK HMe-
0T OAHO H TO e MHOMECTBEO pencHEHE 2<x<3; HepaBeHCTEA

% =1 m 2x>x—2 He DUBHOCHILHB!, TAK KAK DEIMEHUAMN fep-

Hanpumep, HEpABEHCTHEA =0 m x4 5<0 pAnHOCHILHEL,

BOrC ABAAKTCA SMOEa r<-2 B >3, B pemeERAMH BTOPOTD —
yneas x> —2. Mpa pemesnd AepaBeHCTE o0LME0 JAHHOE HepaABEH-
crE0 npeolpasyeTcl B MY DABHOCHJIBHOE.

3anaaa 4. Pemnth #epaReHCTRO e =1.

+1
Tax wax x"+1>0 opw Beex AeHCTEHTENLHHMX SHAUEHWUAR X,
r0, YMHOMSAS HepaBeHcrao HAa x4+ 1, DomyuaeM HEPABEHCTBO
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s S ol R T,
__:__J_E -1 1 1N ~—"
Pwe. 79 Puc, 80

5x-3>x"+1, panmocmnemoe aaamOoMy. Pemias o Hepasemcrno,
nonyusem xr*-bx+4<0, (x-1)(x—-4)<0, orkyas 1<x<4, <

dapaua 5. PemurTs DepaBsHcTRe e 3 ﬂ =
L ¥=1 x41

[~ HepapeHcTBO DABHOCHILHO KAMAOMY W3 HEPAREHCTE:
8 __2 _o 8x+8-2x42 .  x4B g
r-1 x+1 (z—1){x41) (x—1){x+1)
Pemas nocneguee HEpaABEHCTHO METOAOM HETepRanos (pro. T9),
noayuaem —S5<x<-—1, x>1. 4

Banaua 6. Pemurs nepanenctno x° < x¥,
[~ HepapeBcTBO DABHOCHILHO EAMKIOMY HI HeDABEHCTH:
2 -x2<0, 2 (x'-1)<0, 2*(x-1)(x+1)(x*+ 1) <0,
2 x+1x-1)<0.

Peman nocregnes HepaBeHOTEO MeTOROM mETepsancn (pmc. 80),
moayuneM -1<x<0, D<x<1.

F=93nar pasHOCHABHOCTH & HCNOALIYETCH M NPH JANMCH peme-
it sepanescrs. HanpuMep, B sagase B MOMHO JAOHCATL:
(2 -x?<0) s(F(x*-D<0) = (X (x-1)(x+1)(x}+1)<D). Bee prn
HEPAB2HCTES PABHOCHJALAL, THK KAK DBTOPOE H TPETHE NOJAYYEHBbl B
PRayARTATE TOMALCTBEHHMY npeoGpazosamwmil,

MuoxecTs0 HAMEHHHE X, OPH KOTOPEIX OOpPeNENOHLE JIeBas M
npasan $acTH Bepasescrsa [(x)> g (x), nasuBawT clAacmoio onpe-
desenuA NepadeHcmad.

Ecnn dysxmun f(x), £(x) B ¢(x) oopefesens HA MHOMECTDE

A, TO HA ATOM MHOMKECTER
(flx)>g(x)) = (f(x)+0(x)> g(x)+9(x)) mmn
(f(x)>g(x)+plx)) =((x)-o(x)> g(x)).

Ecnn dymakaun [(x), g{x) 2 ¢(x) oopejesens Ba MuEMKECTEE X

u p(x)=0 npr x€X, 1o (f(x)=g(x))=(f(x)o(x)> g(x)p(x)), a

ecan @fx) <0 opr xeX, ro (f(x)=g@N=(f{x)p(x)=g(x)p(x)).

Ecam f{x) m g(x) onpenesent ma MHoMkecTBe X H IPHHUMAROT
HA JTOM MHOMECTES TONLKO ODONOMATENbHEE IHATEHHH, TO

[ﬂ:t]}s{:]]ﬂ(ﬁ <) =
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3. PARHOCHIRHOCTE CHOTEM
Onpeponeiue

CHeTeMn ypapgesnfl (HepaBEHCTE), HMERNIIHE OAHO H TO Xe
MHOGRECTRO pPelnennil, HASKBAKT PROSHOCUAbHBML.

x—y=>5, x—Yy=>5,
2x+y="T {3.: =13
PABHOCHJIBHL!, TAK KAK WMEIOT OJHO H TO Ke pemenne x=4, y=-1.
x-y=>5, x=0+y,
2x+y="T 1043y="T,
HX peIeHNEM SAASeTCA Ta Me napa uucen (4; —1), wro u B Ope-
JALIIYIIeM TpHMEepe.

B pTHX NpEMepAX HCOOAbSOBANMCH MPeolPASOBARRA, TOAYSeH-
HElE@ B PESYALTATE TIPHMEHEHHA BHAKOMBIX BaM cnocofoB pemenus
CcHCTEM! NOACTAHOBKH M CHOMICHHH.

HHIIPHHG]J. CHOTEMED ?‘Eﬂkﬂﬂﬂnﬁ [

CHcramMa { PABHOCHIBHA CHCOTEME { TAK HAK

FiCnocoff nodemanosKy OCHOBREH HE CISIVIOMIHX YTBepAcieR:-
AX, KOTOpPHE NOSHEOAANKT CBEeCTH PeIIeHHE JAHAOH CHCTEMEI K pe-
MEeNAKD CHOTEME MEHBITEr0 HHCAA YDABRHEHHIN ¢ MEALIIEM THCJIOM
HEMABECTHRIX

1. Eenu 5 cuereme SAMEHRThH OQHD HI YPEBHEHWD HA pARHO-
CHALHOE EMY, 8 OCTANbHBIE OCTABATE (o0 MIMEHEHHHE, TO MO
nayueHuAs cuereMa Oyoer PABHOCHIRHA WCXOSHOH,

2, Ecnm cHCcTEMA CONEPIEHT YpaBHeHHMe r=0(y), TO CcHOTeMA,
NONYMeRHAR MOACTAHOBKON BO BCe YDABHeHHA cHCoTeMHl (Kpo-
me x=p(y)) smecto x sapasenus @(y), Gyoer pABHOCHILEA
HOoXOAHOMN,

Cnocol caoxenus obOCHOBLBASTCA ONGIVIOIHM YTEEPHLIeHTEM:

3. Bean f(x)=g(x) B u(z)=v(x) — npa ypasEeEES ofHCH
eHCTeEMBl, TO, savenas ypasaenne [(x)=g{x) Ba ypasmemane
fix)+ulx)=gix)+v(x) » ocransine YPABHEANA ocTABNAA Oen
HIMEHEHNH, MNONYYAM CHOTEMY, DPABHOCHALEYIO HCXOLHOIH.
f(x)=g(x),

Ormernm eme, WTO CHCTEMA YDPABHOHHI {u{x}=u(x'.t

CHIILEA xnm,_n,nﬂ H3 cHCTeM
[r{rl+u{x}=s‘(:!+u{-r}. {Hz}=s{x}-
flx)-ulx)=g{x)-v(x), f(x)+ulx)=g(x)+u(x). =

paBHO-

YnpaxHeswa

38. Pemures ypasHeHWE:
1) (x+9)-3=2x41T; 2) 224

1 1
=44
-4 -4
x—12 1-2x, 5x-15 _ 2
9 L | -IH—I. 4 (x—8x+2 =x+2°
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39, BRACAATH, PABROCHABALI AH CASAYVIIIHE YPARHEHNA;

1) bx-8=8x+5 u 2x+13=0; 2) -‘_f:zx-mﬂ & 3’;;‘ )

8) (x~5=3(x-5) m x-5=3; 4) |x-2|=—8 n 3 =(-1)".
40. BruacAaiTs, PARHOCHILHL AW HeDABSHCTHAS

1) 2x-122 m 2(x-1)=21;

D (x-1){x+2)<0 u x4 x<3;

3) (x-8)(x+2)<38x+6 w x-3<3;

4) x(x+38)=2x n x¥(x+3)>2x%
41. BRAcHNTE, PABHOCHALEE ITH CHCTEME ypaBHens:

1) {2:+3y--5. 5 {ﬂx-l—ﬂyn{i, 2) [r—3y=8, " {:-31;-8,

x-y=2 =04 -0yt =72 x4+ 3y =0;
3) {x“—ﬂzy+y*-ﬂ (x-y)i=9,
x-y=38 =g =—37:

4) [.t+2y=-5. - —2x+2p==10,
Br+y=4 2x+y=4.
42, VoranoBHTE, KaKOe M3 (BYX ypasHeHwil ARASeTCH CAeICTEHEM
APYTOro YpaBHeHHA:

1) 2-2=0 u 2*—5x+6=0; 2}% 0 u 2 5x4+4=0.

43. Pemmnrs ypABHEHRE:
1) ok, B2 G 9y 2-1 2 1

41 x-1 2 1" *-2 £ x-a"
3) (x-8)(x-5)=3(x-5); 4) (x-2)(x*+1)=2(x*+1).
44. PemuaTh HEpaBeHCTBO:

1) ZX8 3. gy 2=2 o,
2‘-+.1: i—x

BrincHuTE, pABHOCHILHE A8 ypasuenusn (45—486).
45.1) |3x-1|=5 n 8x-1=5;
3x-2 d4-x Bx-5 _ _10
2) 3 -9 3 2x-2 n 2248 e
46. 1) x(x-1)=2x+5n x°-3x-5=0; 2) Vx+8=2 un x+B=4.
47, YeranosuTs, KAKOE M3 IRYX YPANHCHWI ARIAETCH cCAefcTEHEM
APYIOro ypaBHeRHa:

1) |x|=V6 u Vzi=8:
2) :;; :f M (%-2)(x+2)=(x—3)(x+8).

e R e e B o e
Bx+1l b5x-1 g25s%-1 1-252
49. Hafirn wopAad ypanBeHnsa:

li 3 __‘I—l-_l"-fﬁ —5:
2l gt
2) x+2 x(x-4) St 4-l3+-\=}'
x-2 -4 x4+2 I
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50, PemunTh HEpABRHCTRO:
1) 2 =3x* 4+ 2x-6>2x"— 2 + dx-2;
2) ¥*-8x*-d4x+12>-8x"+x"+12x-4.

B1. Mokasars, uro ecnw dynxnoun fx), g(x) n p(x) onpesenenn
pa muomecTse X #n @(x)#0 gaa seex x€X, To ypasHeRHA

[(x)= g(x) n [(x)gp(x)=g(x)o(x) pasHOCHILHLL.

52. lloxasars, wro ecam dyexoas f(x) m g(x) onpeaenenm ma

muomectse X w [(x)>0, g{x)>0 opa scex x€X, To

{f(rl}ﬂxnﬂ(ﬁl;] < ﬁ)

& 5. WppauunoHansHele ypasHeHns

B ypasmemmax Vx+1l=x-1, VBx—4=24+Vx memsmecrnoe x
HAXOAWTCS Noj oEakoM kopad. TakHe YDABHEHWA HAZLIBAWT LUppa-
yuonaasiwmy. TpapegeM eme OpHMEDH HDPANMOHATLHLEIY YDan-

HeHnil: i §
Yx+1b=x+1, Vx+6=VE-x.

Hppangonaibibie YDABHEHNWA YACTO NOAYHAKTCA NPH peine-
HAH pAITHYHEIY sagat. Pemenue MPPalHoOHSIbEEIX YPARHOHWHE OC-

HOBAHO WA CASIVIOMEM cBoicTae:

opH poasefeHun ofenx wacTell ypamHeRHS B HATYPAILHYIO
cTenensk NONYHASTCH YPABHeHHe-CASACTERES AANHOIO,

Iyets x, — kopens ypanuenna f(x)=g(x), 1. e. [(x)=g(x;) —
BEpHOE uucaonoe pasencrso. Toran oo cRoficTBAM BEPHRIX HHCAO-
verx pasescrs f*(x))=g"(x,), rie n — HATYpAnNLHOL YHCAO, TAKME
DEpHOE THCACBOE DABEHETBO, T. €. X, — KOpeA: ypapnen#sa ["(x)=

=g"(x). @

pn sossegenus ofenx uUacTed VPABNEHHS B YETHYR Ha-
TYPANEHYHE CTENeHL MOHET NOAYUHTLEA YDABHEHHE, HE PARHOCHIL

uoe aanmomy. Hanpumep, yvpasuesue VB—x =x uMeer oiun KOPEHEE

=2, a ypanueune 6-x=x’ umesr Ana KopHA x,=2, x,=-3.
Ilps BosBEeHHN YPARHEHHS B HATYDANBHYNI CTENeHb MOTYT

NOABMTHRCH NOCTOPOHENRE KOPHH, TOMTOMY ITpOBEpHKA HeoOXommmMa.
Hanpumep, npu  poagepgenmy  obewx yncrell  ypasHeHus

Vx! + x—1=\Vx » spagpar noayuasercs ypasmenme ¥+ x-1=2x, 7. .
=1,

Orto ypasHeEme MMeeT Asa xopua x, =1, x,=-1. Bropoit ro-
PeHL ABAHETCH NOCTOPOHHHM A8 HCXOAHOTD YDaABHEHHS, TAK Kag
NOAROPEHHLIE BRIDAMEHHA OPH X=—1 OTPHIATEILHM.

Ecnn ofe uwacrn ypasnenns [({x)= g(x) HeoTpHUATENEHL HA
smuoskecree X, mo ypapnenwe f(x)=g(x) pasHOCHALHO VDAB-
| meauio (F(x))"=(g(x))" npr neN.
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Bagawa 1. Pemurs ypassenue Vx+6-Vr+1=V2x- 5.
Boapons ofe TACTH YDABHEHWA B KBAAPAT, DOAYIaeM
x48-2 V(x+6)(x+1)+x+1=2x=5,
oreyaa Vix+6)(x+1)=86.
BoapegeM NOCHENHSs VPABHSHHES B KRAJDAT!
P+ Tx+6=36, 2 +Tx-30=0.
Koprut storo ypasnesEs x =3, ¥,=-10. [posepra nouxasu-

BAET, 4TO X,=—10 — nocroporaufl kKopens.
Orper. x=3, 4

Samasa 2. Pemuts ypasHenne "'u'::" +12=x,

* Bospogs ofe WACTH VPABHEHHS B YETBEPTYH! CTEOEHL, HOJYTHM
ypapEenne-creacraike x'+12=x', orkyae x'-x*-12~0. Pemum
2170 GHEBAIRATHOR YPABHERHE:

ol 2 ;‘Hﬂ - I;?’ T. 0. 2 =4 wam x*=-3,

Vpanrenne =4 nmeer gsa wopuaa x=1 2, Ypasaenne =3
e uMeer gefiorBRTénpHnx kopuell. Tax Rax opu moasegenun ofe-
ux qacrell MCXOAHOrO VPADHEHHN B TETEEPTYID CTENOHE MOMAH OO
ABRTHCA MOCTOPOHHHE KODHH, TO HYMHO cAeNaTh nposepxy. [pu
x=2 ofe 1ACTH AAHHOTO YPABHEHHA pamanl 2, v, e. r=2 — gopeny
ypasaesns. Ilpn r—-2 nesasa wacTs ypABHEHHs pasaa 2, a opa-
BAH pABHEA —2, T. 0. -2 He ARAAETCH KODHEM VDARHCHH.

Orper. =2, 4

Zapaan 3. Peumwrs ypaszesane i'ln".'.-:‘—l'H'-.-ar-l.
Bospoaa ofe 4acTHE VPARHEHHA B Ky6, nonyanem
X —19=(x-1),
orrysa x¥ - 190=x*-3x* +3x-1, 3x*-38x-18=0, x*-x—-6=0.
Kopun avoro ypassenng x, =3, x,=-2. [Iposepka noxaansa-

8T, HTO ¥, M X, HBAMIOTCH KOPHEAMH MCXOAHONO YPABHEHRNSA.
Orner. x =3, x,=-2. 4

Bameuanmwe. Tax kax opn voopegennn B wy6 ofeny wacrefi
YPasHEeHHA [MOJYYaeTed DARROCHARHOR ypamsenme (c. 189, npeagno-
acerme 5), To B sazgave 3 MOKHO He JENATH MPOBEDKY.

FSEcau ypasHeRMe cofepiuT gsa maH Gojee BupaskeHui, crosa-
WX Toj 3HAKOM KOpPHA, TO0 o6lMYHO NPUMEHMIT OpHeM, HAGLIBA-
emEli syenumense pangueanas (max e sagaue 1), nossonswommi
OPEACTARETE (GCTH 3T0 BOAMOMCHO) NeBYID H NPAEYI0 YRCTH B BRIE
Buipamennil, NTPHENMAKIIEX TOALKO HEOTPHIATENLHLE FTHATEHWN.

Janaua 4. Pemmre ypasHenne
Vaxr*-6x+1-Val-22-1=2,

1“- Fimna V
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. Veamnne nepssifl pagmean, momyusm ypasmemme V3x'-6x+1=
=24+ Vx'—2r— 1, panpocunsmoe gaEnomy. Ob6e wacTH STOrO YpaB-
HEEHA HeoTpHUATelsAEHl. Boasepenne B keagpar obemx =acred
YPARHEHHA OPHBEAST BEHOBL K PABHOCMIABHOMY YPABHEHHD, HO JO-
CTATOYHO I'POMODIEOMY.

daMeTHM, Wro DOJKOPEHHLE BRpAMeHHA B o0eNX wWacTAX
YPAEHEHHA TAKOBLI, WTO MOMHO BHMOONHHTH SAMEHY HeHABECTHOTO
=22y, Vpasseane upuser sun V3t +1=24+Vi-1.
Mpu t#=1 (ofnacTs onpefeledns YPABEEHHA) »TO YPARHEHNE
PRBHOCHIILHO KAMAOMY HOE CAEYIO[HI:
3l+1l=44+4Vi—-1+1-1, 4VI-1=21-2, 2Vi-1=1-1,
4(t-1)=1t"-2t+1, t*-6t+5=0.
Kopan nocnegmero ypassenma ¢ =1, t =0 ynosnersopaior
yemopun ¢ 1 0 mOSTOMY HBIAOTCH wupuauu ypARHERNR V3L + 1=
' -24+Vt-1. Ecim t=1, 1o x*-2x=1, oreyma x, 1-11\2 Eenn
t=5, 10 x0-2x =5, orkyan x, ,=11V6.

Orser. x, ,=11V2, x, =11V6. <

Pemmun eme ogno ypABEHERHRE, B KOTOPOM BBEJeHHE HOBOTD He-
HEBECTHOD JHAMHTENLHO YOPOIMAeT [elleHHE,

dagaua 5. Pemnts ypasnenue "“I'

l+x

Ecnn x+3, x#-2, 10, nonaras 3_1_“' npeofpasyem

VpARHEHH? K BHAY u+-3--2. rak wak u=0, 10 u'-2u4+1=0,
(4—1)2=0. Vpasuenue (u—1)"=0 umeer ogun xopess u=1. Cae-

5
2+ 24x 1
;[DB:B.'I’EJII:BU..” = —1 OTKYAA o =1, 24x=8-x, x 3° -

1
Huecno .t-zi ABNAGTCH KOpPHEM HOXOAHOTO YDPARHEeHWH, Tax

KK B OpoIecce pemeEna 0mno Wononssomano (Hapaay c samenol
HERIBSCTHOND) TOALKO PARHOCHIRHOS mpeobpAsonaHme:

(F(x)=g ()= ({7 (x))" = (g(x))*). ™

= 3anawa 6. Pemars ypaBHeHue

Vz-2+V2x-5+x+2+8V2x56~712.

Moaomam V2x-5=1, Torga r—ﬂi—ﬁ H HCXOAHOE YPLBHEeHHE

2 a s
HPEMET BHJ \/'—;1+t+vi ;g+3t-?1¢'2.
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910 ypasuenue PABHOCHNENG WANLIOMY HZ VpamRHeHui:
Ve 2t + 14+ VE+ 6t +9 =14, V(t+ 1) Vit + 87 =14.

Henoabsya romgecrso Va®=|a|, sanumen nocregmee ypasse-
gue 8 pnge [f+ 1[+it +3i=14, Tax gaxw ¢ 20, ro t+1L¢48=14,

oTEyas t=5, 1. e, V2x-5=5, x=15. < N9

Vx +\Vy=8,

x-yg=132.

[ [Meppoe ypasHeEHe CHOTeME! HMeeT OGMACTL onpegerenuzn x =0,

y =0, Tlpx TAKHX IHAYEHHAX X B y;_m; x—g=0x—ViVx +Vb),

x+\y==8,

OOITOMY CHCTEMA NPAMET B [(ﬁ—ﬁj{ﬁ+ﬁ}=12. OTRY/IA

{*E+v§—5.
Vr—vy=2.

Vx=4, x=186, Vy=2, y=4.

Oreer. (16; 4). -

3anaua 7. Peiminte cucTeMy ypanmeswi

Pemus cucremy cnocolfiom coomesms, DomydaHmM

F3anaua 8. Pemurs cucreMy ypansenui
%v§x+1—2v§~—p—ﬂ'.
3V2x+1-3V3-y=\3x.

- YuuomuM nepsoe ypassesne ua (—3), stopoe ma 2 m caomAM
NONYHSeHELIE VPARHEHMNA:

+-4‘u"2:.\'+1+ﬁ‘u’3—y=-ﬂ.
6V2x+1-6\3—y=2\3x,
2V2x+ 1=2V3x.
Pemaem nochepies ypaBHeHHe:
4(2x +1)=122% 12x*-8x-4=0, 32*-2x-1-0, x,~1, 7, = 1.

Oba XopHA VIORASTRODHIOT VCAOBHID X 2 — -;:
IMogerannag x =1 B Depeoe YpABHEHHE CHOTEME!, DOXYIHM:
$VB-2V8Tp=0, 2F—y= 413, v—a_y-lé‘@. 8-y-4, 412,

Mogecranian :r,=—% B NEPEGE YPADHEHHS, NOJYIHM % %—
-oVEo = O T et wr= I SRS U TRy ]
Eﬂyﬂ.ﬁﬁﬂﬂy.ayaﬁ.ﬂyﬂ.h 22,?.

Oba xopuA YAOBIBTRODHIOT YCloBHD < 3.
113), (1,98
Orser. (1; 12), (-3: 222). « #=
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= Janaua 9. Pemwre cuoTemy ypanmemmit
r+‘l|':r'-y’ x=Vx? —yj _ A

x—"u"la:’—yl P
x(x+y)+\Vx*+ xy+4="52.

- OcroBoIARACL, B NEPBOM YPABHEHHN OT HPPEANHOHANBHOCTH
B JHAMEHATENAX, numuu

428 Ey“
e 4

» DTEYIR J$=—y' H x-n?y,

Bo mropom ypanmemmm nososum £=Yx*4xy44; rorna nony-
unm t*+¢-56=0, oreyma t, =7, t,=—8. OrBpocus kopems f,<0,
HONYIHM x’+xy=45.

Penins Ape CHOTEME VpARHeHH

x=2y, ===
234 xy=45; x* 4+ xy=45,
HARAEM WeTHpe DEEeHWA, KOTOpHE, KaK NOKASHEBEET NPOBepKa,

VAOBACTHBODAKT H WCXOAHON cHoTeMe.
Orner. (5: 4). (—5; —4), (15; -12), (-15; 12). <4 NS

I Huorga Oope peINeHHH HDPR-
IHOHANLHOTO YPABHEHHA OOASIHO
HCIONLIOBATL TPAHBEER HyHERINI,

3agaga 10. BuucEMTE C [10-
MOmMLEN rpahUKos, CHOABRHO ROpD-
Heit mmeer ypasmesme Vx—1-x%
Hafite npufnmmennne 3sadenns -
ITHX KOpHeil.

> MMocTporM HE OJHOM DPHCYHKE
rpagurr  pynromEi y=\Vx u
p=1=x' ({(pme. 81). Tpadpunn
NepecERATCA B ONHOI TOUKE IpH

x=0,5. 4 ™ Fue. 81
YnpamHeHws
53. (Yermo.) PemnTe ypannemne:
i Y
1) V=2 ) VE=Ti 3 VE=2  4) Vi=-8

5) ?u.fl—ax=ﬂ: ) :;'}'_1; | ‘\fﬂ-rcﬂ.
Pemmwrs ypasaenne (54—056).
54, 1) Vx+1=38; 2) Yx—-2="05; ) Vdsx=y2x=-1.
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55.1) Vax33=1; 2 Vicz=2 8 \3P-3-8z.
56. 1) x+1=\1-x; 2) x=14+Vx+11;
3) Vx4+3=V5—x; 4) Yal_x—_3=38.
57. Pemare cHeTeMy ypasmaesiil:
1) [Vx+Vy=5, 2) [Ve-Vy=4,
x-y=10; x—-y=24;
8) [Vx+1-Vy-1=1, 4) [x+y=2,
x-y=38; Ve+2+Y3-y=3a.

Pemnare ypanrenwe (58—64).
58. 1) Vx-—x=-12; 2) x+Vx=2(x-1);

3) Ve-1=x-8; 4) VB4x-x*=1-x.
59. 1) V2x—8d=1+Vx; 2) VBx+\VId—x=8;
3 VIS +x+V3+x=06; 4) V3-SBx—-\V1-2z=1.
80. 1) Va?+2 + V' + x'=0; 2) a\u"l +x‘-l'-."1+x'.
61.1) Vo—x-V5+x=2: 2) iz x-Vi-x=1;
3) Vxr-24Yx+6=0; 4 Va+T+Vz—-2=90.
62. 1) V1-2x -V13+x=Vx+4; 2) VTx+1-V6-—x=V15+2x.
63. 1) Vr—2-2; 2) VBx+7=V3(x-1);

8) Voo —1dd=x  4) »*=\192?_34,

2 a
64. 1) Vx'-2-x-2; 2) Ve -5x" +16x-5=x-2.

65, BuficHHT: ¢ NOMONBE TPAQHKOB, CHONLKO KOpHel NMeeT
ypaBHesne:
D)VE—6=—2% 2)Vr=(x—1)% BVt I=at-T; 4)1-x'—\a—1.
Pemnte ypassenne (66—a87).

66. 1) \/dxr+2V3x*'+4=x+2; 2) 3-x=Y9-V3Ba®-5x*;

3) Val+3x+12-Val+8x=2;
4) Vx'+5x+10-Vx* + 5x+3=1.

67. I}V +l+3\/—r-4
2) \/ -2x+3 \/x +2rid 5, 3) 3x'f+:_v.f"-l _3
Biovid el 2ryy 27 -1 3l 27

1“ fmoaa V
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68. Pﬂm CHOTOMY VDaNHeH:

\/ -2 2) [V s 5+\y' -
y+2 : xfeyt=18.

x+y=12;

Pemure ypanuenne (69—70).

88. 1) er+'1.rﬂ~r-ﬂ +'\,r‘lx—‘..-'ﬁ.r—9 = V6;
2) \4'[.t+1.rx+11 +'lfx-\r’.r+1l -,
f—
o Vi+x+Vad-x
—-—"':ﬂzl
ﬂd V@ix=y3-2x

Peum-m cumuy ypaBsessii {T.l—'?ﬁ}

bn,.’:+y+y’_1--y+11=ﬁ: r+y+xy="9.

& Vilx-y)-Va+y= g—ﬁ

Vi(x—p)+Vx +y-9€;
2) {{x’—xy+ ¥y Vx* +y* = 185,

(x% 4 2y + y*)Vx* 4 y* = 65.

8

I
b

PemuTs OTHOCHTENLHO ¥ YDARHeHHE!

1) Vvx+1-Vx—2=nqg; 2) Vx-Vx+2=a-1.

§ 6. VippauvonaneHbie HepaseHcTEa

™S 3anaua 1. Crpensba ¥ COOPTHBHONG NUCTONETA 10 Epyrao
MHIDeHN gHaMerpoM 1 M BegeTcs B3 TOYRHE ONpAMOR, NepHeHgmRy-
AapHOl NAOCKOCTH MHDIEHW M Npoxogamield gepes ee uearp. Ha
KAHOM PACCTOHHMH OT MHIIeHH XOMEBEAa 0RTH TOYHA BRICTDENH,
yrofll PASHOCTE PACCTOHHMA OT Hee N0 KpPAA MHIDEHN H OO LenT-
pa Omna #ge Gonpme 2 cm?

= yers A — Touxa smeTpena, O —

meHTp MHmess, B — Touka Ha ORpYyH-

goorH Mumenu (pue. 82). o yvenorrmo

BO=50 cm, Obooaagam AOD=x, TOria A 0
AB=\x"4 2500, Mo yeaommn aagaan B
AB-AD<2, 7. 6. Vx4 2500—-x<2 uan
Vx4 2600 x4+ 2. Puc. 82
W 199
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Mo emsicay sagaya x>0. Ecan x>0, To nesan § npasas 9a-
CTH NOJYHMeHHOMN) HEPABEHCTEA NONOMHTENLHEL. Boanons obe wacrn
STOrD HEPABEHCTBA B KEAJADAT, NONYIACM DPABHOCHALAOE RepaBeH-
erao ¥* 4+ 2500< x*+4x+4 npu vemosun ¥>0. Orevin dx =2408,
x =624, . e. He meEsme 624 cm. 4

B sroft sagave DpHIMIOCH PEMIATLE HEPABEHCTEO, COAepICAIEs
HEMOBECTHOE N0 GHAKOM kopud, TakAe HEpAREHCTBA HASLIBAIDTCH
UpPAUOHAAENM M.

S3apaua 2. Pemurs nepasescrso Y5 —-x <4,

[> Hafiem of6nacts onpejesesmns storo sHepapedersa, [Ipanas
9ACTH HEPABEHCTEA ONpEfedeHs DA BCeX SHAYCHUAX X, & NeBAR —
npu 5—x20, 1. e. npu x<5. Cnegosarentno, ofancTs onpejene-
HiA HEDABEHCTBA — IyH TS 5.

Ipu x<5 obfe wacTH SAHHOTO HEPABEHOTEA HEOTDHIATEILHLL,
H NOSTOMY OpPH BOABSISHHH B KBAAPAT obeRX wAcTEl DOayHAETOR
PABHOCHARHO® (HA MHOMECTRE X% 5) HepaseHCTBO 5—Xx< 16.

Taxnm obpazoM, AaHHOE HEPABEHOTRO DABHOCHILHO CHOTEM®

x<b,

HEPABEHCTH [5"2{16'

Pemas oty cHetTemy, noiayaaedm —11<x<pH,

Paccymigenns, NpEBeIeHHLIE TPH PCIIeHAN 38Ja9H 2, MONCHO
OPOBECTH YCTHO H CPA3y JATHCATE, WTO JARHOS HEDABEHCTEO paB-

b-x>0,

HOCHABHG CHCTeME HEepaBeHCTH
b-x=18.

Bagaua 3. Pemurs mepasencreo Vxf-Gxr<2.
HepapeReTRO PABHOCHABHO CHOTEME

e i,

x*-3x<4. -1 0 3.4—

Pemas nepsoe HEPABEHOTED CHOTEME, Puc. 63
noayuaem x<0, x> 3, Pemas sropoe sepa-
BEHCTED CHOTEME, noayusem —1<x <4, O6a HepapeHCTEA CHOTEME
BRIONHAIOTCA TpH —1T<x<0, a raxwe npu 3<xr<d4 (pue. 83). -

Banawa 4. PemnTe sepasencrao V10 +x— x> 2,

IT0 HEPABEHCTBO DABHOCWALHO CMCTEME HEDABSHOTEH
{ 10+ x-x%>0,
104+ x-x*24.
Tax KAk KAMCOe PEIEHEE FPODOP0 HEDABEHCTHEA CHOCTEME HRIHET-
CHA peIIeHNeM OepBOro, TO #TA CHCTEMA PABHOCHABHA OAHOMY BTO
pomy HepapeneTey 10+ x-22>4. 3naunT, HepAREHCTEO DABHOCHIbL-
HO BTOPOMY WEDARNCHCTHY, PEIAA KOTOpOe Nnoayvaem —2<xy<3, <

CreneHHan hyHKwAa



g —————=

damaua 5. PemmTh HepaBeHCTHD:
1) V3x—4<-5; 2) V2x*+5x-3<0.
= 1) IIpn seex JONYCTHMBLIX SHAYMEHHAX X, T. €. IPH X2 %. aHaqe-

maa V3x-4 peorpunarensEsl. [HosromMy BepasesoTho V3x-4<-5
pemennit He MMesT.

2) Hepasemerno YV2xY 4 6r—3 <0 mLMonEgeTcs TONBKO B TOM
cayuae, koraa V2x¥ 4 5x-83=0, r. e. ecnm 2x% 4 5x-83=0, orryna
.1'1--3, It-%. o

3agaua 6. Pemuth Hepasewctno V3xr+1<x+ 1.
ObGnacTe ONpeJeleHAR ATOM HEPARSHOTBA — JVY I 3= —;- . Hpn

HTHX SGHAYEHEAX X D‘ﬁﬁ TMACDTH Eﬁp&'ﬂﬂllﬂ'l‘.‘!ﬂ BHDTPBI[H.TEELE.‘H..
Cﬂﬂﬂﬂﬂﬂﬂmﬂ. HEPABRHCTAD PARHOCHILHD CHCTEME

3x+120,

[3x+1{{x+1}*.

Pemas 5Ty cHETEMY, DONYUOaeM —%f:xiﬂ. *>21. 4

Bagaua 7. PemuTn. HepanemcTno
Ve+3>x+1.

- OBnacTs onpefeNeHMA STOr0 HepaBeHoTBa — ayu x=—3. Ipn
neex x> -3 nNepanm MACTL 3TOID HeDABEHOTEA HeoTpHIaTensHa. [Ipa-
B&H YACTH HTOr0 HEPABEHCTBA OTPHOATENsHA npit ¥ <— 1. [Moaromy
BCE SHAYPHHA X HE NPOMERYTEA — 3% x<-—]1 ABAANTCA peIOeNHA-
MH HEPAReHCTREA.

Pacemorpum coyuait, gorga x 2~ 1. Toraa obe wacTH mepaBen-
CTER HEOTPHUIATENRHE, B OOSTOMY WX MOMHO BOSBOJANTE B KBEAM-
pat: £+ 3>(x+1)% Pemennen 31oro HepaseHCTHA FABASHTCH SHAYE-
HHA x U3 npomentyTa —2<x<1. Orcioga, yinrasas, 4o x 2 —1,
nonygaem —1<x<1.

Pemionuami HEpABSHCTIA A1~ vk
JAAIOTCA DCe JHAYSHHA X H3 ".TFID' X 4
MENYTEA —3%x<—1, & TAKMKE HI Wg®
mpomescyTRas —1=<x<1, T.e. W3 24
npoMescyTEA —3<x< 1. - y=Jx¥+3a

Hepapenerso Yx+3>x+1
OpOoIe PEMATE € NOMOIIEI0 Fpa-
iprxon. Ha preyare 84 mocTpo-

BHEl _TPREPPEN  XBYX  hyHrmmii " .
y=Vx4+3 n y=x+1. Ha pucyn- -3 -1 0 :
KA BUAHO, YTD pPeITEHAEMI

ARHHDID EEPH_EDIEI‘BE ARNAEFTCA

AHAYEHMA X H3 [IpOMeHyTHa
-3<xr<1. Puc. 84

g B8 20
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uh vk

\ S i y=-.n'3?+5::—3
y=1x
powt
0 1 B x 3/‘%
FPuc. 85 Puc. 88

Banaaa 8. Pemuars rpadmteck® HepaBeHOTHO
Vx<2-z.

>~ Ha opuom pHcyEKe nocrpoum rpadmen  pymmuni y-\"?n
y=2-x (puc. Bf) B BHACHHM, UDH KAKHX OSHAMEHHAX X TOUYKH
rpafmEs HYHRIER y-‘l.l"a_r NeRAT HEAE Touer rpadmea QyERmEH
y=2-x. Ha pEcyEEA BHAZHO, IT0 3TH TpaldMKEl DEepPECEKAKITCA B
opaoll Touke, afcOHCcA KOTOPOH ABAAETCH KOPHEM YPABHeHWSA
Vr=2-x. 910 wopeEs x=1. Mpadbuk dyaxman y==‘l.“’£ JNeMNT WH-
me rpaduxa dyaxoun y=2-x ope OSx<1. « =1

% 3agaua 9. PemwTh HEPARSHCTRO

142x

3
- Tax w®ag ypasHenme 3x°4+Bx-3=0 ummeer KopuR x, =-3,
x,zé. T ofJACThE ONpele/eHHA HEPABEHCTEA ECTh COBOKYIHOCTH
OOy HHTEPRAAGE (—-nn; —3]. [%. +¢n). Peminrs ganAoe mepanen:

Vax* 4 Bx—3>

CTBO — IHAMMAT HAWTH BCe JHAYEPHHA X Ho O0DMACTH ONpeaeAcHNHA,
npH Koropwmx rpaduk Qynkmmn Y- \/3x'+8x-3 nemur suime
npamolt = 1';2’: (puc. Bb).

Buauennia xE(—o0; —3] ABAAITCA PEMOHAAME HOPABEHOTHA,

rax ga \V3x* +8x—-320 npw x<-3, a “f" <0 npn x<-3.

1+2x 0% HOROH

Mycrs xe[%; m). roras V822 +Bx-320,
HO® HEPABEHCTBO PARHOCIILHO KAM(IOMY W8 mepapencts 3x*+8x-
—3.3(“32":]“. 2322 4 68x - 28>0,

Fpammnga- 231’“+ﬁﬁx:28={l HMEET KOPHR X, W Xy Ihe
34+ 30VE _ 30v2-34
gy & T s
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EEPABRHCTEA HA MHOMECTEE H{-, uu) N f""""':__

-3
ABIAKTCA BCe TOYHH x> E‘;\E—j;;“ %
(pue. BT). Puc. 87
m' :‘-3. x} H;ﬂ-‘i_i"! ‘

3apaua 10, PemnTe HepaseHcTBO V2-X-Vx+ 1> %E

> I enocof. [ammoe HEPABEHCTED DABHOCHALHO HEDABEHCTHY
VE_z=Vr4+l+ 1 oBnacrs onpefeNeHld  HOTOPOrD — OTPRIOK

b
[-1; 2]. Tax xax ofe gacTH DOCNENREre HepAREHCTER HeOTPHIIA-
TedbHB, TO EA orpeaxe [-1; 2] oHO paBHOCHALHO HEpPABEHCTBY

p g -:—1- 2 ‘t—;—l . [Moryuennoe HEPABEHCTHO, B CBOK OMEDEdb,
-1sx<2,
AFHOCHALHO CHOTEME

Eenn %—x{ﬂ.f. g x> %. TO BTOPOE HEPABEHCTBO HE HMe-

er pemenni. Henm -:v-x;‘!ﬂ n-lsx<2, T e —IC::S;-E-, TO CH-
CTEMA DABHOCHABHA HKAXAOMY HI HepABEHCTH:

(%_I)E}f;—l. :’—:-%}D.

5-+y29 o]
10 't 10

PemernaMe BepanencTea (x - xl}{:- ::2} =0 ABMROTOA GHAYe-

Vpasaenne 25x°—256x—1=0 umeer Kopum X, =

oug x<x . x>x,. Tax wax xlaé. -1 e:x,::% (pue. BE), To muo-
HMECTRO peleHni HepanedcTEA — NpoO-
MOHCYTOR [—1; H@-) -
' 10 -1 *; E )y
Il enocob. PacemorpaM (hyHEIER
f(x)=V2~x Hg'f.t}-‘.r"x+1+i§,ﬂﬁma.ﬂ Puc. 88

ofiracTs ompeaenenns oTAX hyRROWE —
orpeaok [-1; 2], a scxwan rpaduKon
npegcTaRIeHR HA DHcYHKe BY,

Pemomrs nepasencTen V2-r>=Vx+1 4
L 1_— = IT0 SHEYHT HAWTH BOE GHAYE-

Vb
HEg xe[-1; 2], npr woropex rpadHR
byaruman y=f(x) nemnr nume rpadm-
ko pynrnun y=g(x). Dyarona y=glx)
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ABNASTCH BogpacTaomiel, a GyvExoua ys=f(x) — yOusaomei =a
muoxecTse [—1; 2}, mpuuem f(-1)=g(-1); a f(2)=g(2). IloaToMy
ua orpeaxe [—1; 2] rpadurn srax yERUHA AMEIOT EAHHCTEEHEYIO
ofmyio rouxy Alx, y,), rde x, — KOpeHL YPABHEHHA flx)=glx).

T. €. YDABHEHHA x’—x—% =0. Bameram, wro x,<0, rak =Hak
0 =V2, g(0)=1+ 'I.'"l-'T’ orkyma f(0)<g(0). CrefoBaTensio, x,=x, =
_5-\2

, i HCHOMOE MHOMECTBO PemIeHME HepABEHCTHA — LpoMe-

10
WY TOK [—1; ———5_1?_9). <
B saxmoucHEde chopMyIHpYeM CABAVIOIIHE VTEEDIHICHMH!
flx)=0,
1) mepamencrao Vf(x)<g{x) papHOCHILED CHOTEME {gtx}:-ﬂ.
fley<g*(x);

2) nepasercreo Y (x)=g(x) paRHOCUNLED COBOKYNHOCTH CHOTEM
{ﬂx}{ﬂ. 3 {gtx.‘liﬂ

fix)y=0 flx)>g*(x). wsu
Ynpaxuauua
T4. PelunTs cHCTEMY HePABSHCTH:
1) {a—xiz. 2) {xhnu, 3) [n-x"s:ﬂ,
2x+1=4; xr>2; x+5<0.
Pemute uwepasenctso (756—80).
8 ]
75. 1) Vx=>2; 2) \x<3; 3) Vz=1; 4) V2x<a.
76. 1) Yxr—-2=3; 2) vx-2<1; 3) vd-x<b;
H\i-x>3; 5) V2x—_3>4; 6) 'I.-'-1x+5{%.

77. ) Vai-1>1; 2) Vi-x'<1; 8) Vab-x*>4; 4) V25-x*<4.
78. 1) V2x*4+3x_2>0; 9) V24xr—xt>_1;
8) Vxtians>-8=2% 4) Vdx—x¥>-2-3x7,

T0. 1) Ve+2=Vd—x; 2) V34 2x3Vx+1; 3) VEBx—5=\bx+4d;
4) Y8x—-2>x-2: 5) Vhx+1ll>=x+4+8; &) V3-x<V{3x-b.

80, 1) Va+1-Vx<Vx-1: 2)Vx+8<yT-x+\V10-x.

Pemure rpaduueckn sepasencrso (81—82).
8L 1) Vz>x; 2 Vx<x B Vr>x-2i  4) Vr<ax-2.
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82, 1) Vx<2x: 2) Vx>0,5% 8y Vx>2x-1; 4)Vraxd

Pemuts HepasescTeo (B3—84).

881 1) Vx'-8x+2>2+3; 2) V2x'-7x—4 ;,_x_%,
b
E s R s S DS

Vaet_g 3

85. PemmTi OTHOCHTENLHO X HEPABEHCTHO:

1) Vx—-1<a: 2) V2axr-x*>2a-x, ecam a<0.

86. MapOpaseTk CcXeMATHYECKH TIpaER QYHKOHE, VHASATE B€
ofJacTL OODpefeleHEs M MHOMRECTB) JHEYeHMH:

1) y=x": 2) gp=Tact: 3) y=='1.";;
a
4) y=\x; 5) y=x7% 6) y=x""
87. Ha opEOoM puHCyHKe nocTpouTs rpaduxs dyvaxnmni y=x° u
y-—ﬁ.l';. CpasuuTs sHaueHHA sTHX byExgafd ope x=0; 0,5; 1;
%: 2: 3; 4: 5.

Bd. 1)

. 1+x

88, Pemuths rpadmvyeckn ypaBHeHME:

1) E=stez-1;  2) xf=2s-1.
89. Haftrsn ofnacTh onpejenennsa HyHERITHES
s i
1) y=\1-2x; 2} y=V2-x"

3) y=(32"+1)% 1) y=Vuxt-x-2.
90. Haitte dvExupw, obparaym k QyaKmmm:
1) y=0,6248; 2) y=—2—: 3) ym=(x+2) 1) y=2"-1.

x—3
91, Haobpasurs rpadmix Qyasnmn, obparaoi & Gyssmam, rpagmg
Koropolt macbpamen Ba pucyaxe 9.

7}

“]. : m
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92. BRACHATE, ABAAKTCH IH PABHOCHIBHEIME YDABHEHHH:
1) 25' 82 98 5 234 Jxra2: 2) Vx®+3x=\2 u 2*+3x=2;

3) 3‘I.J.IH--I -:\’2—: #Hx+18=2-x,
83, PemuTs ypanHeHHE:

1) y3—x=2; 2) Vix+1=8; 3) Vi-4xr=2x;
4) V6x-1+32"=3x; 5) Ve —17=2; 6) V2 +17=3.

84, HoofipasuTs CXeMATHYE0KH HA OfHOM pECyHEKe rpadmes dymir-
i

1) y=Va*, y=xVx; 2) y=Vx, y=2T.

95. PacnofosKATE 9HCNE B NOPAAKe BEOSPRCTAHWA:

H
= 0.5, B, 31418, T o £l
1) 0,3% 0,395; 0,3%; 0,3%1415; 2y {3F, 1.9.(1&).“’.
_a _! _2 _x
3) 5, 5707, 5* (5)’*‘. 4) 0,5 *; 1,8 i n *;y2 °,

96, BuscHNTE, ABNAKNTCA JH BIaEMBEC ODpaTHBIME (DYREILAN:

10-3x dx+10 _E.r 5 B== ;
L et i Aol A i
—B(1 -2y} T __5. - 2x—-1)
3) y=56(1—-x)" n g=(b—x)-x7'; 4)y g’ G anide Tree

97. Haitran dyarnnwo, ofpaTayio ¥ gasuof, ee ofiacTs onpegene-
HEA ¥ MHEOMMECTBO SHATEHHH:

1) y=2+vVx+2; 2) y=2-\Vx+4;
3) y=V3-x-1; 4) y=\1=x43.
98. Haifti ofnacTs onpesesedny QyHKIIHK:

£
1) p=Vx*—822+2x; 2) y=V3x+2x%-x"; 3B) y=(22-xH";
2
4) y=(x*+x" *; 5) p= %: 6) F=;__-
3x® 4+ 14x 48 Wx-\r+2
99. TlocrpouTe rpagmx hymroEN:
Hy=22l 2) e 320: 8) yeVE-2)(=+3);

e o e
4) 1 Ve2x® 4 5x-3; 51 T {x+]]{x+2] }F IE_T:_B,‘

Pemmrs ypansenmne (100—101).
100. 1) Ve—4=\x-3-V2x-1; 2) 2\Vx+3-\2x+ T=Vx;
3) Vx—3=\2x+1-Vx+4; 4) Vo-2x=2V4—x-V1-x.
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101. 1) Vx+4-8Vard+2=0; 2)VE-3-3Vr-3+4;
3) VI—7-5Vi—2=—6; 4) 2+ 32+ V2 1 8% = 2;
5) Vx+6-4Vx12 4114+ x-6Vxr2=1,
Pemuts mepasencroo (102—103).

102. 1) Ve+l<x-1; ) VI-—x>x+1;
3) V3x-2>x-2; 4 Verri<x+1.

108 1) 2% - 18x+40 <0 2) Vel Tx-4 gl

V19227 - 78 r+4 2’
3) V34 x=|x-3 VIV T+x+V10+2.

Pemrnts cHeTEMY ypanumenuit (104—105).

104. 1) {x‘+y2+.t:y=ﬂ-4, 2) [1,"3:-1+ 3-y=3,
x+p+Vay=14; Bx+y—2xy="T.

105, {fﬂﬁ-:’-'ﬁzsuy‘-fﬁ.
V25— 2"+ V25— = V16 4 (x+p)*.

106, IIpn paanwuislx JHAUEHWAX @ DEITAThH HEPAREHOTRO!

1) ¥x-24Vx-6<a; 2) 2x+Vai-2t>0.

Bonpocwk ¥ rnase V

1. Kagan (yERIHS HASKBACTCA OTpARAYeRHOR ceBepxy (camsy)

an muokecTee? [Ipunectn npumep.

2. B xaxom cayuae YyRKOAS NPUHENMAST HEauMensmes (Eanbons-

mee) SHASCHHS HA HEEOTODOM MHOMeCTDO?

3. lepeuncanurs ceoficrsa GyeExnoas p-x", roe p=2n, neN.

MazobpasuTh cxemMaTHuetkl rpadur yERONN.

4. HepeudcanTs cBOHCTEA (PyHEIER y=xF, roe p=2n—-1, neN.

HaobpasuTh cxeMaTHEecKH rpafmi dyErmmnm.

5. HepeuncauTs croficrsa dyexumn y=x*, rae; 1) p=—(2n-1),

neN; 2) p=-2n, neN; 3) p>0, p — menenoe geficranrens-
HoR uneno; 4) p<0, p — Eenenoe AefCTBHTEALHOE YHCONO.

HaobpaanTs CXeMATHYECKH IpaduiE Kamgoli w3 dyuxnmi.

6. Kaxyi dyHxmEm Hagsaaior obparamoi?

7. Kag pacmonomensl rpafHxn ssaumpo obparimx QyERoER?
8. JlokazaTh, 9T0 MOHOTOHHAH (PYHKIHA AOAAETCH oDpaTHMOIL.

9. Kaxyw dysxuuo nasssanr coomeoll dyarnuei? Mpasecrn

npHMep.

10. Kaxyo dyarumnw masmsamt gpobno-murefimoit? [lpusecrn

npEMEp.
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11. Kagne ypasHeHHS HAGHBAKT PABHOCHALHBIMET
12. Kaxoe ypaBHeHHE HAILIBAETCHS yDaBuenwem-chesersmem? Ipn-
BECTH TPHMER.

13. TlpasecTa oTpEmep OpeodpatoBanusa YPADHEHWH, B DeayiIbTATE
KOTOPOTO NORYYHTCA YPARHCGHHE, PABHOCHILHOS NAHHOMY.
14. Bepeo am yroepaaenne: s«Ecow dyuexoer f(x), g(x) =7 plx)

onpejeterhl Ba MAEoAecTre X, To AnA bcex xeX
(fx)=g(x)=(f(x)p(x)=g{x)p(x))s?
15. Kagwe mepanencTBA HARKBAOTCA PABHOCHALHRMRE? lIpneectw
npHMep.
16. Ha xaxom yTeRepsjleHMM OCHOBAH cnocol NOJCTAHOBEM npH
pPeHICHHN CHCTeM ypasHenuii?

17. Bepro nu yreepucienue: (f(x)=g(x)}=((f(x))"=(g(x))")?

Mpoereps ceGal
1. Haijiti obmacTe onpefefiedns hyHKILAN:
a4
1) y=3(x-17% 2) y=Vx'-3x-4.
2. Hocrponts rpadux dyaKEN;
1 a
1) y=Ve+1; 2) y=2x1: E}H-%.
nst wamgoR dyarony yieasars ofnacts onpejeienus u Te
SHAYERANSA X, OpH KoTopmx =0,
3. PemuTs ypanHeH®Re:

1) Vi-8=5; 2)VB-x-2=x.

1. Hafire obiacres oopefenesns QyHEIINE

L
y=Ve+1+Vx'+2x-3.
MocrporTs rpadHK (PyYHERIHRA:

o

1
1) y=(x+2y-1;  2) y=(=|+1)".
. Pemmrs ypaBHeHHe:
1) V4+5-Vx-1=\2244;
2) Vx-1+4Vr—1=30.
i, PemmmTh HEPpANEHCTED
Vix®-5x-8>z-1.
5. Pemmrs cHCcTEMY YDERHeHEDR
Vx+1-2V2-y=0,
Ve+143V2—y=2,5.
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! F‘ . McTopuyeckan cnpasxa

YueHmEe 0 crenesEHbMX QYEROPAX, T. & DYHROHAX BHLA =X,
pAIBABANOCH NAPANIENBHO ¢ DACITHPeHHEM DOHATHR creneHn (Ha-
HHHAA €O CTeOeHeH ¢ HATYPANLHRIMN NORASATONAME H SAKATHENLN
NOHATHEM CTEDeHE ¢ T0DEM JeficTEHTeNRHEIM NOKAZATEIaM]).

Baarogapsa MeTofy KoopaEHaT, paspaboransomy Pese [lexap-
Tom, Mexay aaredpoil m reoMerpReil AEEEE B MaremaTHee Ooina
YOTARGRAEHA TecHAA CBASL. Aarebpanueckne ypasmenus Jlexapy
PACCMATDHEBAN HAK ZABMCHMOCTE 2 OT X, ONPeReNAI0UIYI0 DOJN0MCE-
HHE Touer HAE nnockoctw (20x). HapecTHO, WTO OPH BREEIEHHN HE-
napecTERE dexkapr neppol Acnoaszosan Gyxsy 2, DATEM i HAR X,
MooToMy ypaBHeH#e napafoan oF sanHcmBan Tak: 2'=x (z — abe-
gucea), C noMomew oapaboisl OF ONHECHBAN PDEMIEHNS OTpPEefeiet-
gy ypapnepwli, Tag, HANpEMep, NPH pemMeRAR ypanmenas 4-i cre-
TIEHH

2 —pz*+qz—-r=0
¢ MOMOmILI NogcTanonin 2° =x JlexapT MOAYYAN KBAJDATHOE YpaB-
HERME ¢ ARYMA HeNGReCTHRIMM:
42— (p+1)x+qz-r=0,

AAARCTPRPYEMOE ORPYEHCCTH0, PACHOIOMEHHOR B OQHOR LAOCHO-
et ¢ napabonoit 2° = x. MakTHveck, BEEJS BTODYI) HEHIBECTHYIO,
Mexapr «pasbRpans YypasHeHHe HA DA VPABHENHA, OIHCBRIBAIGIIHX
reoMeTpuYeckos MECTO TOMEK HA KOODIHHATHOH NACCKOCTH.

Hexapr # PepMa 9AcT0 DOALIOBANHCH B CBOMX HAYTHLIX OO
pckax napabonod (M OKPYMHOOTLID) ANH HAXOMAEHHA HA NNOCKO-
OTH KOpHe# ypangenwil BRICOKHX cTeneHnedl, yIpOMaA DOHCK BB
HHEM DCOOMOTATEIbHEIZ KDHRBRLIX ﬁDJlBB HHIAKOTO I]Dp.'ﬂ:l;liﬂ.

Ipadur GyEEOHNR y=1°, KAK ANBECTHO, HAGLIBAETCH KyOHYe-
ckoil mapabonoit. Pry KpEeYW (dpannyIckHi MaTeMATHR, DOROHA
TANLEAE HadepraTensHoll reomerpru I'. Mounm (1746—1818) ue-
NOMLHORAN IR EAXMEAeHRR feficTBHTENREMX KopHell RyiHYeCKHX
VpHBHEHMH.

Hemoron HAawBLI BCE KPHBLIG, 3A00BSEMBE YDEBHEHNAME BHIA

y=ax4bx*+exty . 4 pxt,

napabonEYecKEMHE KPHBLIME, XOTHA TPRAARTHOHAOG ITHM TepMHEHOM
HasuBawT rpadpEen gy

y=cx™,
TaA¢ ¢ — DOJMKHTENLHO? NeHCTBHTEALHOE YHCIO; m — [0JO0MIH-
TeAbHEOE PANROHANEEOEe grcac. Eeawn m <0, To rpapEER $yHELE
¥=cx™ aashiBaioT ranepbonuecKEME KPpHBLIME,

Mapafons MHPOKO HCNOALIVIOTCR B rexauke. Cymeornyior
COMINATRHLES Dapabonndyeckls AHNTEHAL B 3I8DIAJA. Kybnueckan
napalbonsa NPpEMEHASTON, HANPHMED, NP EOHCTRPYHPOBAHHH JMenad-
HHX JOPOT — KAK « BETABKA, CMATHAWONIAR KPYTOH NOBOPOT Perhe
O7T OpaMors }"‘IBI!THH K EDYMOBOMY YURCTEY oyTrH.
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e Vi

~ lloxasarenvHas
~ GQysKOUA

Hewomopeie Kaufodee Macmo acmpeyaiouuecs
audor mpaneyendenmumx ppuryul, npemcde soeso
AONGIAMERLHEE, OmKpRaaem Jocmyn

KO MNOTUM UecaedonaMuLns,

J. Shaep

§ 1. Noxkazarenswan dyHxkums,
ee cBoWcTea u rpadmk

BenomMENM OCHOBHEIE CEONCTRA CTENEHH ©
Aeficrsurensnmy noxasarenem. [yers a>0, b>0,
x, ¥, B x,— awbue gelicTBHTeNbHME THCAN.
Toraa

1. u‘:ﬂ‘:_ﬂij*ﬁ‘ 2. ﬂ_"_u'n."l.
ﬂ"

3. (@ '=a"", 4. (ab)* = a*b",

B (%)'-;—. 8. a*>0,

T.a"=1, ecan a>1 uw x>0,

8. a'<a™ ecam a>1m X, <Xy

9. 4" >a™, pom 0<a<lm x,<x,

B opaxTHEe 980T0 HONONBIVIOTCH (VHKIIHA
BRAA y=a“, rie 0 — SaJAHHOE OONOMHTEIhHOS
uneno, He pasgoe 1, x — mepemennas. Aprymes-
TOM Tarol (hynROHE ABNABTCHA NOKAZATENR CTe-
nesH,

Onpepenenue

Moxusamessroll @uiKyuedl HATKIERETCR iyIR-

RS BMAA y=a, rAe @ — IAAAHHOE YHOAOD,

TaKoe, uto a>=0, a=1.

INoxasarenshan dyaknna obmagaer caeqyo-

MEMI ChORCTRAME:

” 1) OGnacth oOOpegeICHEA NOKAIATeRRHOR

yurnan — MEoEecTRo R peex jgeficran-
TEALHLIX YHORN.

Frnasa Vi
Mowasaranekan dyHomn




| Pro caoificTBo clefyer ®a TOro, uTO CTeneHs a, rge a=0,
onpefemreHa AaA seex *ER. ®

| 2) MuomecTno saavenull noxasaTeNLHOR (YHROHE — MHO-
MECTHO BCEX NOJNOMHTENRHEIE WHCem.

O YrobGm ylemmThes B ATOM, HYMHOD ODOKASATH, WO YpaBHEHWE
a*=b, rae a>0, a# 1, se aMesr Kopaeil, ecan b<0, B uMeer Ko-
pens npu awobom b>0. o csofictey 6 cTeneHR oTO ypABHeHHEe He
aMeeT Kopael, ecam b<0. YVreoepspgenme, wTo ypamHeHuae a"=4§
uMeeT Kopens npH nAwboMm b>0, goxasuBaeTcA B Kypee Bcmel
MATEMATHRE. DT0 03HAUAET, 4T0 mobas opamas y=>b, roe b>0, ne-
pecexaeTca ¢ rpadEEoNM nokasaTenbHOR GynRmHr. @

3) HMokasprensEan QYERIHS =47 ARIAETCH BO3PACTAIOMER
HE MHOMECTBE BeeX ARCTBHTEAbHBIX THCEN, ecdH a>1, B
yhspamwuiedt, ecaw 0<a<1.

' Dro caegyer ®s csodicrs 8 u 9 crenenn. @

|| 4) Tlorasarensuas PyHEONS ABARETCR OUPAHNYSHHOR cHEAY.
| Bro enenver as ceoferna 6 cremenm. @

HoerpouM rpapurn Gyexoal y=2 M y-(%);, HCIOMBIOBAE

paccMOTpeNnRe cEOfcTEA DoKAMATENEROH (DYHHOHE H NOCTPORE He-
CHOABKO TOYeR, OpEEagTemantux rpapaxy (pre. 91).

OrMerTaM, 9To rpapmx dyernan y=2° npoXogRT uepes Tou-
gy (0: 1) u pacnonomen nnme otk Ox. Ecan x<0 n |x| yeenwwu-
maerci, To rpadmE npriomkaerca k ook Ox (HO Be OepeceraeT ee),

v vh
8 ’ ‘ 8
4 4

1
y=21 k’\|‘
- -

-3 -2-10 1 2 3 * -3 -2-100 1 2 38 x
a) @)

Puwe. 91

§ 1 IS
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y=a*
=1 y=a”
B<a<l

-
&

1
_,/
0
a)

Taxasm ofpasosm, ook Ox SRIAeTCA 1O
PHECHTAILRHEON AcHMITOTOR rpatdHica
dyaroun y=2%, Eoan x>0 » ysenn-
YHBASTCA, T0 rpahuk Gncrpo onogER-
MaerTcsd BRepx, Taxoil xme BEA AMesT
rpapuk aoboft byuxoun y-a®, ecan
a=1 [(puc. 92, a). y

x

Tpabur dyaronmm y-(%) TAK-
e UPOXCEHRT depes Touxy (0; 1) =
pacmomosxes Beime ocH Ox. Ecam
x>0 u yBERAUUMHBAETCA, TO Tpadur
OucTpo npuinmsaercs ¥ ocn Ox (me
nepecexan ee). Taxam obpasom, oCh
Ox apageTca ropH3CHTANEHON acHmMu-
roroil rpaduxa dyERDEAK y=(%) 3
Eenuw x<0 #u |x| ysemmummaerca, TO
rpathur nopEEMaeTcAa Bpepx. Taxol
e BHI EMeeT rpafmi mobol dyek-
oan y=a%, ecan D<a<1 (puc. 82, 6).

dagaua 1. Pemurs ypasnenue

3*=27.

(> Mo ceoftersy 2 nokasaTeanmoil
PYHEOMN JAHHOE VDPARHEHHE HMeeT
Ropedk, TAR mar 27>0. Ogaum #n3
KOpHEH ABIEETCH WHoA0 X=3, TaK
xax 3% =27. lIpyrux xopaelt mer, Tax
KK (yHROMR y=34" BospacTAET Ha
el uHMCIOBOH NpAMOR, B NOaTOMY
3" =27 opn x>3 »w 3* <27 nupn x<8§
(pac. 93).

Otser. x=38.

m Fnpsa Vi

27
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I

[MorasarensEas QYHKIHEA YACTO HONOALIYETCH TMPH OOHCAHHE
pannmunnx uanueckux npoueccon. Tar, paguoaRTHBALN pacnay
i

ReIecTEA gagaeTes PpopMynoil m{t}zmn(%)f o re m(t) wom, —

MECCH PEANOAKTHEHOND BEIECTEA CODTBETCTRBEHHO B MOMEHT BpoMe-
BN | W B HAYANLHEKER MoMmeRT spemeEn i=0; T — nepHoa Noaypac-
AR (MpoMexXyTOR BpeMeHH, 38 KOTOPLI OepBOHAMANLHOE KOJH-
HECTHO BENIECTRA YMEHRUIASTCH BEBOS).

C noMombl NOKABATENLAEOH YHEIHH BRMPAMASTCR 3aBHCH-
MOETE JABTEHHA BOIAYXA OT BECOTH NONLEMA, TOK CAMORHIVKIHE
B KATYIIKE NOCAE BEANYEHHA DOCTOSHHOTO HANPAMEOAHS B T. O.
4 3agaua 2. Mepnoa noaypacnaga naytosas T'=140 cyream.
Kakoit craHeT macca m nayTouuns wepes 10 ner, scom oro HAYATL-
HAA macea m,=8 r?

- B napmof sagaue !-=10.365 (cumraem, urto B rogy 3656 aneit),
LT - % Buuncnenns Ha MAKPOREATBEYAATOPE (Mo Qopayiae pagno-
ann
)Til

AKTHEHOI PACIANA) TOKASKBAKT, YT0 m=24§- (-; =1,1845-1077 .

Orser. Yepea 10 ner poYyTOEAA OCTAHETCH IPHMEPHO
1,13-10" r. 4

3amawa 3. B 1772 r. nemenxnii acrponom H. 3. Boje (1747—
1826) cocrasnn caemymmyn Tabimimy:

N Pacerosume (L) g0 Comnin

=i ILnaseTn (B aCTPOMOMWYECHHK
SAMHATIAX)

1 Meprypuit 0.4

2 Beuspa 0.7

3 Bemnn 1

4 Mape 1.6

5

[ IDnurep 5,2

T Carypn 2.6

SaMeraM, UTO K TOMY BpeMeHd ObloH BIReCcTHH! TOOBKO Mepe-
uHenesase B rabaune 6 nnaner. Boge ottasna B rabanue nog mHo-
MepoM 5 HycToE MecTo, TAE KAR NOJRTAN, 9T0 f-5 00 ODOPSAKY MOa-
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2
HETA HAXOAHTCH HA paccToRERE L= #
exunnn (a.e.) or Conrna # uro 5- niaHeTa eme He oOHAPY:KEHA.
1) Hackonexo rTouna gopumyna Boge ans nepeumciedHRX B
rabnnne noamer? 2) Cymecreyer Jam nnamera Me:xny Mapcosm =

Khmmp:m?
> 1) Mna Mepiypaa L= _I.ﬁ._f =0,85 (n. e.);

ana Bemepm L= .3_'21;4 =0,7 (a. e.);

nae Bemnw L= E...?:ﬁii 1 (a. e.);
324144
% 10

-2
Ans HewmapecTHOR naaneTh L= 3_'5.:.“_"'f =28 (8. &.);

ACTPOHOMHMECKHX

nas Mapca =1,6 (a. e.);

A Iﬂmp.. L= 3—.2—51;—.}‘_-.4 :-5.2 {E. B-];

I T

nnar CarypHA Ln—_m_ =10 (a. e.).

Busoa: dopmyna gocrarouso rouwsa, ocofemno ans Bemeps,
Bemmn u Kowrepn.

2) Mencay Mapeom u OuwrepoM, KoK HOBECTHO, NNAHETL] He
CYMBCTEYET, OMHAKO HA npexnoaarnemos Boge mecte memanecrioll
nraEeTH BOocAeacTeAn Gbin ofBapymes nosc acTeponaos. <l

[Ipneegem eue npHMePLl ABACHH, TPOTEKAIDINX 00 3AKOHAM
noxasaTenbHON QyHRIHH (Fxcnoxenmut).

1) Konuuecrso baxreprii N B onpenenensnodl cpefe 3a spesms
¢ BuuEcageTcd no gopumyne N =N a", rpe N, — nasaisuoe xonw-
qyetTno GaxTepuit, a 0 k — Heampua uonfm.nnme

2) Hamenenwe armocdepHoro AMBMeHHES P B SABHCHMOCTH OT
BEICOTH A W8 YPORHEM MOPR omHchiBaeTcs (opmynolt p=p a®, rae
Py — arMocithepuos aBNeMUE HAL YPORHEM MODH, 8 — HEKOTODAH
NOCTOAHHARA.

d) pw cosganns BAKYYMA KOHEYHOE NABIEHHE P B OODels-
nenaoH au:r:Im CHBASIAHO € HAMANLHLIM JABJeHEeM p, (GopMysod

L]
p-(?{?] ‘Poe THe V — obneM rasa, nogneskaniuil OTHANHABARHI;
¢ — ofben rFadn, OTHATHEAGMER 34 OQWMHE MAT HECOCA; 7 — KONH-
HECTED IMATOE MOPIMEA HACOCA 08 SANHMIY BAKYVYMHPOBAHEA; [ —
BpeMA BARKVYMHPORAHHA.

YnpaxHeswa

L. MocrponTs rpadmi pyEkmme;
1 x
1) p=23% 2) y-—(E) -

m ! Caara W
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r———

2. C pomomsm rpaduxa dyexmar y=3", aafith nprbniamerHoe
smavenie:
1) V3; 2)3%; 3) vii" 4) 310,
3. HaobpaanrTs cxeMaTHqeckn rpapus QyERIIEN:
1

1) y=0,4% 2) y=(V2)5 ) u=(ﬁ)x: 4) y=(V3).

4. (Yerno.) Henonesya csolierso mospacramns (wiw yGmpanus)
noKAIATENLHON YVHEIHN, CPDABAWTE SHCHA:

1) 1,7 u 1; 2) ﬂ,Bzra 1; 3) 8,2'° n 3,2Y%;
-4 -3, UL Bt = 1,1
nozin0z%:  5)(;) n(3)7 68w
5. CpapamTs ¢ eguEAnel SHCIO:
Vi - 51 ' s
1 1% 2) @50 8) vt 4 (B
6. Haiimn afcmmccy Touxkyu nepecedenna rpaduxos dymwon;
1) y=2n y=28; 2y y=8"m y=%:
1) Tu 1y
3) y-(;) W Y=g 1) y-(g) uy=9.
7. (¥ermo.) PemnaTs ypasmeHns:
) =15 2) 1—a0; 8) (L)-v8 ) (1)1-:*'?
[ ThyTe 3 i T ;

8. (Veruo.) BuiscHauTh, ABpnsercs au soapacramomedl waw ylusa-
wmeit Gyaring:

1) p=03% 2 y=(1] " 3 y=1,8"2% 4) y=0,7%
9. Pemmrs rpadmuecsn HepaBeHCTRO!

1) (%)’:— 1; 2) (5)'<1:8) 57>5; 4) 5°>1: 5) B>-1;

6) 6*<-2,
10, MMocTpouts rpaduE MyEKILTN

Dy=3-2  Du=(3)+8  Hy=2"h gu-z
11. Haftrn l::ﬁ.uunn. onpeseIeHna mynunnn:l

1

1) p=5%; 2)p=T07; ) y=0477 4 y=0.8""",

12. Noxasars, 9ro rpadaxy dyexanl y=2° » y—-{%] CAMMET-
pPHAHEE OTHOCHTENEED OCH ODIHHAT,
13. Haifity sanbonbines § HANMOHLIIGE 3HEYEHWS GyEEIER | = 2%

Ha orpeaxe [-1; 2].
14. HafiTn nanfoneires @ HANMEHLIIEe SHATCHHA QYRR
1) y=2% na orpeare [-1; 1];
1Y
2) y={E) ua orpesxe [—2; 1]
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15. Mlocrponrs rpapus GyERITRE:

Dy=2%  2p=(31%  mu-iz-2; 4 y-2-3-

18, Cperoroit duawtp ronmusoi 1 cm nponyexaer 756% cmera,
Karan uacTs csera npoiiger yepes GUILTD, cOeNAHHEI 3 To-
r'o e CTEKNA, HMEWIers TOMUIHEY m cM7

L?. IIpr pAZMOAKTHEHOM pPARCOAKE KOAHYMECTEO HEKOTODOro Bemje-
CTER YMeHBIOASTCA BABOe 3a cyTkH. CRONbKo BemecTma oCTA-
nerea or 250 r wepes 1,5 cyror? uepes 3.5 cyvor? Bummcne-
HHA MPOBECTH HA MUKPOKANLRKYIATODE.

18. Ha HeKOTOPOM NECHOM YHACTKE MOMCHO S&roToRuTh 4-10° a?
ApesecHEbl,. FeneroInsii mpupocT gepesses paser 4% . Cirons-
HO MOMHQ JATOTOBHTH APeBECHEB WA STOM YYacTke Tepes
O ner? BrivBCAeHHA HPOBECTH HA MHKPOHATLKYIATOpE.

189. Hacenenuwe Jemuw » 2000 rogy cocrasnsno 6 mMipa uenoper.
MomEo cunTaTh, YTO OHO YIBaHBAeTCH Kaxmse 35 ner. Banm-
ears opMyay I8 ODogcdeTa HaceneRmws Hamedt naaners P (B
MIADL YENOBEE) B YCOOBHOM r-M rojgy. BuumncamrTs nacenenne
Jemam k¥ 2020 r.

20. MpoBepHTHL, HACKONLKO ToUHA Qopmyna Bone nna Ypasa, Hen-
Tyaa ® [ayropa, maxopamuaxcs or Consos Ha paccTOABRMAX
19,3; 30,0; 39,56 acTpOHOMMYECHMX eiRHHI COOTEOTCTBEHHO,

§ 2. NokazarensHsie ypasHeHUs

FPaceMoTpHM HECKOJbKO NDAMEDPOB MOKAIATEARHKX VDARHE-
ani, 7. 8. ypasaesnll, B KOTOPRX HEHIBECTHOS COAEPMHTCA B OO~
KAZATENnE CTENeRH.

Pemeane MOKAZATEISHEX VPARHERHHE YACTO CBOAMTCS ¥ peme-
HHID ypasHenus a’=a’, rme a>0, a=1, ¥ — nenasecrHoe. Jro
YPABHERNE DEMIAETCA ¢ DOMONIE CROHCTBA CTENSHH, COCTORIErD B
TOM, 4UTO CTENEHH ¢ OMMHAKORLIM ocHoBaHHeMm a>0, a# 1 panum
TOrAA H TOABKO TOTAA, KOPAA PABHLI NX noxasatens (cm. ra. IV).

dagauwa 1. Pemwrs ypaspenpe 4-2%< 1.

[» Banumem ypannenwne s suge 25 1=2 orryas x4 2=0,

OrEeT. XY= =2,

3anaua 2, Pemurn ypanmenne 2%°. 37 - 576.
= Tax Bar 2% (2! =8*, 576-247, 710 ypasaenHe MOIKHO
sanHeaTh B BEae BY-3* =244, orxyna 24°=24%, x=2. 4

danaua 3. Pemurs ypasnenue 3% 1-2.3 =25,

[~ Boidocs B Jdepolf sacTw as ceolixn obmuit Mpommrens 3 2, no-
Ayunes 8%-8.(3%-2)=25, 347 2.25=25, orrymn 3* =1, ¥x—2=0,
x=2 -

dagaua 4. Pemints ypanmenme 3% =T= e

Tak wax 7*=0, To ypanHeHHe MOMEHO JANHMCATE B BUIS o =1,

OTHVIA (%)Icl, xr=0, «
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Banaua 5. Pemure ypassemme 327" 14.2.5* =54 274,
dannmem ypasaeune B auge 3-2°11-_252_57_2.5 % oreyaa

=T
272(3.28_1)=5"2(5?-2), 2=%.28=51.23, (%) =1, x-2=0,
x=2 -
Bapaua 6. Pemwars ypassenue 9°—4-3"—45=0.
| - Bamenoll 3%={ gaEnOos ypasHeHHEe CBOANTCH K KBAADATHOMY
ypasHenno (*-4¢- 45«0, Peman sto ypasmsenHe, HAXOAHM &ro
wopEm: ¢ =9, t,=-5, oreyaa 3*=9, 3"=-5. Vpannenne 3°=9
| HMEST KODEHB X=2, A ypapEeEHe 3*=-0 He HEMeeT KopHef, Tax
kak 3*>0. Orper. x=2. 4
Rapaua 7. Pemnars ypasseane 5+ 5% *—26=0.
- 3AMPHHE B JAHHOM YDABHEHNH 5" Ha {, UMeeM YpasHeHHe
i ETE-EE—[L Oro ypapHenile DABHOCWILEO ypapmenuw 1%— 26¢ 4+
+26=0, oreyaa t, =1, ¢,=25. Bosspamasace k RexogaoMy obosHA-
qenmo, noaysaem 5% =1 u 5=26, orxyna x, =0, x,=2. 4
r~¥3anaua 8. Pemmurs ypassesue §°° 1

Tax waxk 3=0, 31, To HeXogHOe VPARHSHHS PARHOCHIBHO ¥pan-
uerno |2x—1|=|56x+2|. Ofe wacTH DONVIEHHOTO VDPAEHEHHA HEOT-
PHOATENLHE, HOSTOMY OOCAS BosBeieHHA obeMX ero wacrell B KEQ-
JIPAT MOIYUARM DARHOCHIALHOE eMY :.rpanﬂguue (2x-1)F=(5x+2),

oreyoa 21x*+ 24x4+83=0, xy==1, Ry=—s <

Sanaua 9. Pemnre ypannenne V8- 15=225.
Hﬂxﬂmﬂe YPARHOHHE DARHOCHARHO CHCTEME
1
{(3 - ) =225,
xeN, x>1. 1
Mpecfipasosan lypnnnme ceTeMs K snmy 157 =15%, nmeem
::-2, OTEYAR X = 5. Ho x=+ me YAOBAETEOPAST Yenosmio x> 1,

2
YeEN, T. 8. YDaBEHEHNe HEe HMeeT KopHei. «

Banaua 10. Pemwurs ypansemse (o — Zyhat-10s0d _q
Tak KAK HEHIBECTHOE X COJEPIKHTCS H B OCHOBAHHH, H B [OKA-
FATEAE CTenedH, TO HEoDXOANMO PACCMOTPETE TPH COYIRH:
1) x—-3=1, oryna r=4;
2) {x- 3=-1,

—gitetal

8x¢*-10x+3=2n, neN.
Kopen: nepmoro ypasmeHia x=2 me ofpamaeTr BEIpRiKeHHE
3x*-10x+3 B weTHoe UHCHO, JHAYHT, CHCTEMA HE MMEeT peineHmil.
3) [8x"-10x+3=0,
x-3=0. 1
2ToH CHOTEME VAOBIASTHOPHET IHAUOHHE X = .

a8
1
Oraer. x,= 3’ .1:2=4_ 41 =

§ 2 217
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I 3anaua 11. IIps kaxmx IEAYEHMAX 4 ypasHeaue (a-1)3%—
—(2a=1)-3*-1=0 umeeT ana pASTHYHKE KopHET
= OrgocaTeasdo {=3%> 0 Eoxogmsce ypABHCHAE TPHMET BRI

(a=1)t*~(2a-1)t=1=0. (1)

Hexogaoe ypanneHRe AMEET JBA DAATHYHBIX AeHCTBHTENBALIX
HOpHHE TOUAA B TONLKO Torgs, xorga ypasnense (1) HMeeT JHA
OONOIEHTENLELIX KODHA. ' '

Ilpnt a=1 ypaprermns (1) — nrEefimOe # WMeeT O/HH Kopens
(t=-1). Ipx &+ 1 xeagparsEce ypasseH#e (1) uMeeT ABA paaTHi-
HEX NONOMHETENEHLX KOPHSA, BCIR

D=0,

o
a—1 =0, (2)

Bﬂ_l -‘-""ﬂ.

a=1
rge D — puckpummmawt ypapmenwa (1), paesmit (2a-1)°-
~4{a-1)-(-1); D=do®—da+1¥da-d=4a-3>0 npn a}—:;q "
a{_%_ [ra mocaegmmx HepaBeHCcTEA cHcTeME (2) ogHOBpEMEREO

BHNOAHAKTEA NpH < -;f. Taxum ofpasom, pememame cHctreMs (2)
PELLS
CORHANAST € DEIISHHEM CHOTEMEI i 2
A<=,
2

Oreer. pr afug.“‘ e

YnpaxHeHua

Peomars ypaspeane (21—41).
21.1) 47 '=1; 2)0,8%"2=1; 3)2===2'13; 4) (_l)h *(%) i

'-"l;" -=.-.!'.-.* l t- = -1) —
22.1) 27°=1; 2) 400°= L, a}(ﬁ) 25,4}(3 -4,
23.1) 3.9%=81; 2) 2.4%— 64;
1
o o
3) 8 %.3%-2_1 4) 0,55+1.0,5! -2 =9
ax 0 gy 0.6%F o 1 o (1)
5) 0,6%.0,6° i 6) 6 3 ﬁ-(ﬂ) 3
24. 1) 8% 14 3%~ 108; 2) g8 +2_gikc-1_gq.
3) 27t1425 142508 4) 35-1_3* 13°+1=63.
25.1) 5°=8% 2) (5)'=(3 )% & 8"=8t 4) ar=a?.
26. 1) 9°— 4.3+ 3-0; 2) 16°-17-4+16=0:

3) 256"—6-5"+5=0; 4) 64" -8"-56=0,
218 Fhawa V|
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27.1) 8* +8¥"*-12=0; 2) 2=+1_21-x_15.

=1 1

28, 1] a_-‘l"+:—1-’_l: 2] Er.—'.h:+l.|]_1: 3] 2:—_I'4; ‘} 015:_4,1

20. 1) 0,3 = +=-1_1; 2 (25) "

1
2 (x~3)
8) 517 =51VEL: . & 2 *=*los.
30. 1) 10 = \/100; 2) 10°=110000;  3) 225

= b,
H 1= L ;. 5 IOrF-10"7 6 100" =10
10000

=]

h‘—u{_

31. 1) 2"-(%]%'-4'5: 2) 50, (%)'““":-a”:

»(3)"7(3) =3 9 urF Rzt

32. 1) T*—7*1=8; 2) 301,302 _gli-4_315,

3) 5% +8.5% *w140:; 4) 2°T1 4+.8-2% 1 -5.254+6=0.
83.1) T":-B"'; Bip=tagis
BF

e =3
)3 =5 ) 4T A,

84. 1) (0,5° =05 "% 2) 0.0 =00 ;

Vi-B_ g=. 1he (1 )E-=
S sl 2 (a) (a) :
85.1) 8=* 5 ==t VLG TE

2) 3r+l+3_ﬁ=+ﬂ_ﬁx+i+31+ﬂ;

3B FLPrT L2 1T

_‘] z:-«l+2.:-'l_3:-:l_3x-!‘_zl—l+2_3:—I'

: 1y (1¥ a-0-

36.1) 8-47—6-2"+1=0; 2 (1) +(2)-s 0;

3} 13h+l_13:_13_ﬂ= 4) 3:"”—10-3'-1-3-'];

5) 2% 48.2°-6.2%=0; 6) 5% * 1484 5% ~T7.5%=0.

2 L)

37. 1) 3t+0=25+8; 3) §r-tagia-¢, 3) 2r.3==36" ; 4) 9V 1=
38.1) 4.9%-13:6*+9-4"=0; 2) 16-97-25-12"+9- 16 =0.
3.9. 1} ztl-ﬂnﬂll'l"-ﬂi 2] I;EJI"‘I-I;EI’F“;
1B 3} aka:-lllzatﬂ:l.ﬂ: 4) Eltltall -tl"].
40. 1) {r’E-’fExl- 12; 2) V5.5 =25. ¥
41.1) (=-8) 7 =1 2 (F-x-1)" =L

3) (x+3) ‘=(x+3) " 9 (x+8" ‘=@x+9™

1 1
+1

15;

= iz

1

37
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AMeeT xord Ohl OflHH KOpenh?

43/ Ipu karux snauennax x cymma smcen 2¢-1 254 o 9=-1 q.,
BA cymme Beckomedro yOuBammed reomerpiteckalt nporpeceun
6.5; 3.25; 1,625; ... ¢

44, Toxazars, wro ypapaeane: 1) 4% +255=29; 2) 7* 4 18* =25 ume-
BT TOMBKO OJHH Kopedb x=1.

§ 3. NokaszarensHpie HepaseHcTBa

Pemenne DOKASATENLHAX HEPABEHCTS WACTO CBOSHTCH K perme-
HHE HepaBeHoTER af >a' man at<a,

OTH HEPABEHCTEA PEIIAKTCH ¢ DOMOmMELIY cEOHCTER BO3-
PACTAHNA WAH yOLBAHHSA NOKASATENLHON QYHEIHH: ANA DOIDACTA-
wmell fyaxnun Boismemy sHAYEHEHI0 (PYHROWH COOTBETCTHYET
fonnmes sEAYeHHMEe ADTYMeRTa, & A8 yousajomed dyvarnmn Goans-
IIeMY SHAYEHH GVHKIHE COOTRETCTRYET MeHLITEE SHAUSHHE Apry-
MEHTA.

dagaua 1. Penmrs mepanencreo 3°<81.

- Banwmes uepapescTeo B osmae 37<3', Tan gax 3>1, To
(byHEIHA y=3" apnaercH BoapactTammed. [Mosromy pemenmamu
HEPABEHCTBA ABAAINTCA YHCcAR r<4. -

Janaua 2. PeiuuTs HepABEHCTHO (%)#?ﬁ

- DanunieM HepaBEHCTRO B BRI (l)'-}zi_ WM (-I-)I:-( A )_%

2 a [
=
Tax rax yw(%) — yOmBawmas QyHKIEA, TO :{_%q -«

dagawa 3. PemnTe BEepapeHcTRO 3;_,{9.

T 3
- Banwmewm HepaseHcTBo B Bmme 3 <3% Tak kak 3> 1, o
x'-x<2, orryza x*-x-2<0, -1<x<2. 4

Sagaua 4. PemwTe mepanencreo 1654-4*-2>0.
- OfossaauM 4% =f, TOTAA MOAYYHM KBAADATHOE HEDAREHCTRO
t*+t-2>0. IpegcraEusM ero B BUge

(t-1)(t+2)>0. (1)

Tag kax t=4">0, To t+2>0. Hogonun ofe uacTH Hepasen-
crea (1) wa ¢+42, DOnyYEM PABHOCHALHOE eMY HePABEHCTRO
t-1>0, oreyaa t>1. Boaspamascsk ¥ HCXoaHOMY oBGOBHAHEHHIO,
nojgyuuM HepapeHCTEQ 4% >1, KOTopoe MOMHO IADWCATE B BHOE
47 =>4 oreyam x>0. 4

2

x
Sagaua 5. Pemmre rpadmiecin ypasEeREe (%) %= g

x
- Mocrponm rpadmen GyaRomil y=(v;—) H y=r—§ (puc. 94).
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Hi pueyvHES BHAHO, TT0 OHM vk
HEPH'MKH.H]’I‘E-H B TOYHE © EEGH,E{‘:'

coit x=1. [Mpopepka DOKAILIBAET, 5

grg x=1 — KopeEs  HAHREOTD U ,(ﬂ
st 1 2 1
YRABHEHRA: (3) =50 1*3-3'

IMoxaxenm, 4TO OIPYIHX KOp-

neil Her, DyHEOAA y=(—;-)t it -

: -
pammas, & GQyEKIEA y-x——g— = /"’1 2 =
poapactaoman. Creponarennro, mpR
x>1 anauendd nepbol QYEROHN Puc. 94
MEeHLIIE %, a8 BTopoR Ooanme

; onpu x=1, macBopor, seevedus neppofl dysruar Oonbme
%. Ceomerpaueckn (oM. pec. 94) aro oana-

qaeT, Yro rpapurs oTEx Gynxmnd ope x> 1 8 x<1 spacxogarcas
H MOTOMY HE MOTYT HMEThL TOYEK Oepecedenus nps x=1.
Orper. x=1. 4

JEMETHM, YTO W3 peiieHHs 310l 3AH8YH, B TACTHOCTH, Clemy-

+ A BTOpOH MeHLIOE

B3 || e

=
ET, MTO HEPABEHCTEO (%) :-x—% BEIIONHASTCA OpH r<1, a wepa-
X
BeHCTRO (%) cx—% — opr x>1.

FM3anaua 6. Pemnts HepaBeHCTBO (%)Vﬁ‘?(%)‘.

Tarx xax ﬂc%{l. TO QAHHOE HEPABEHCTBO DABHOCHNALHO HEe:

paseHCTBY V2—x<x, 00AACTH OOpPEXeNeHHA KOTOPOre — NPOMEY-
ok x5 2. IOpr x<0 oHo BEe HMesT pelnesufl, Tax kak VZ—xa20.
Hrakx, pemeana HEPpABEHCTBA cojepiarca B npomesyThe 0 <x <2,

Bosuons sepasencTE0 V2-xr<x
¢ 0DeHMH TONOMHTEIBHEIME TACTAMIE Q { .t_j i

B KBAZPAT, moaysaem 2-x<x?, 1 F 1 2
rx-2>0,0mypax<—-2mamx>1
(puc. 95). Pue. 35
Oreer. 1<x<2. o
1 f=l=1
3anaua 7. Pemnrs mepasescrso 5% % ‘ﬁ-(ﬁa) 5
n 1 |:I'—=| } 1 :I:l.'i-'a
[~ [Nepennmen NAHHOE HOPABSNCTRO B BHAE (E) (?) !

Tax wax 0= % <1, TO NONYYCHAOE HEPABEHOTHO DABRHOCHJALHO He-
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pasercTey |x—2 |<2 |x|- 2, roTopoe, B CBOK OMEDElb, PABHOCHILHO
COBOKVITHOCTH CHOTEM:

1) {:{ﬂ. 2) {ﬂﬁ:{ﬂ. 3) {.1:-‘-*2.
B—x<-2x-2; 2-—x<2x-2; r-2=0x-9,
OfkeHENE PeIIeHAA NONYIENHLIX TPEX CHCTeM HEepaBeHCTE,
JANHIOEM OTBeT X <-—4; .‘I‘.‘}%- « =

P Jasaua 8. Penmrrs mepasescrso 47<3. g+ Vi glev
- BanumemM AnEHOE HepPABEHCTHO B BHAE
22.:‘_(4_3:-1";_2::4-!7}___3!1-:'?;‘:“.

IlpeofpasyeM NeBEVI 9ACTH HEPABEHCTEA, DARNOMHE €& HA MHOMH-
Teaw cnocoboM TPYONHPOBENR: {2’—2'”';} (2’+ 2""}*:!1. Bropodt
MEOMENTENE B JeEoll TACTH HEPABSHCTBA NONOMHUTENEH NPH BCEX
x20 (7. e. ma ofnacTu onpejenesus sepasencrea). IMosromy no-
cleHee HePARSHCTREO DABHOCHILHO HepABEHCTEY 2’—2""’;([}. pe-
masA KoTopoe noaydaem 0<x<4. «f N9

YnpamueHus

Femmnti, wepasescroo (45-—48).

45. 1) 8°>9; 2) (-12—)} L 9 (%)‘{2:

. l_ F ll _l'._ x=1 _:'I-_.
4) <1 5) 25> 1 51(3) <3
46.1) 5*'<VB 2 atser @ et-on g 5E-lc,
47. PemmaTs rpadiuecky ypaREeNe;
IN= 3 QAR
1) (i) wma 3y o) (-2-) w2

3) 3=--x-%; 4) 8" =11-x.

Pemuts sepasescrso (48—49),

it - e
—¢i+a..r " 1 £+
48.1) 2 <4; (L)
al-as fial s x
18 121 | 2 1
N(3) <. V(FR) . <rF
49. 1) 8"+ 3*-1<28; 2) 251 x0Ty,
8) 2%=-1..2%=-%  pix-33 448; 4) 653 +1_pr -t 524,
50, HafiTn menwie pelenns HepaseHcTnn Ha orpeske [-3; 3):
1) -3-6>0; 2) 4*-2r<12:
3) 57+ 4. 55-1>0; 4) 3-97411.8<4.
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51. Hairrn oGnacTs onpejelenns QyHEIHED

1) p="."F: 2) y:-i‘t_ﬁ‘: 3) y= m‘ x
Dy=los B y=VIE-F 6 y=Ve-l

52, Ilpn KARNX aEaYeHUAX ¥ sHaveRRa QyVHRIITH ym(%)'ﬁonuue

saaqgeHnll QyaRoaR y=(%)1+12?
53. Pemure rpadiusackil HePARBEHCOTHO!
(LY zxe1; 2) (1 ) <z-1;
(5) 2=+
scgod L _2 _l
3) 2*<9 3 4) 3> H: 3
54. Pemurs rpadmuecky ypasHeHne;

1) 2=3-2x-x% 2) 3-*=Vx;
PR % 0. 5 e O,
3(3) =& 4}(2) -1,
Pemurs mepanencroo (55—58).
55, 1) 11V=+8= 17+, 2) 0,39 -=5p, 3=,
56. 1) 0,4*-2,5*'>1,5; 2) 25.0,04% >0,2=3-*;
4.‘! . 1 &£ ‘ 1"—]
8) < 9 (1) -82-(%) <o
6,5
ST, (2517 et > (22T
88, (xix 1) Feri g

9 4. Cucremsl nNoKazarenbHeIX YpasHEeHMW
W HEepPaBEeHCTE

PacemorpiM HECEONLKO DPHMEPOR DENIEHAN CHCTEM IIOKA3N-
TENBHRIX }FPH.IHEHEH H HEepaBEHCTH. [

r+2y=-1,
Emuu 1. Pemurs cHCTEMY YpPABHEHHHA

47 +v* = 186.

- PemaM 5Ty cHeTeMy cnocoboM TOACTAHOBEN: x=-2p-1,
4-W-1 40 g? ormyan -2y-1+3°=2, pi-2y-3=0, ¥, =3,
y,=-1. Torna x, =-2.3- 1=-1T, Xy ==2-(-1)-1=1.

Oreer. (-T; 3], (1; -1). 4

av+l-2==5,
damawa 2. PemnTh cHoTEMY YpaBHEHHH {4'-ﬁ~a#+2-u.
ObopEATEM 2=y, 83¥V=p, Torga cHCTEME IAMNHINETCH TAK:
duv-u=>5.
1)
[u’—ﬁu+2=ﬂ. ¢
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Pemum Ty CHCTEMY oNocoboM TOACTAHOBKN:

u=3v-5, (Bv-5y-6v+2=0,
9u' - 860+ 27=0, v*-4v+8=0, v, =1, v,=3.

Toraa r.tl-=—2. u,=4. Tar gar 1=2>0, To pelIEHEEM CHCTE-
smul (1) sengsercs oapa uncen u=4, v=3. BoappaTHMca K HexXop:
M ofoanavennam; 2% =4, 3" =3, orkyaa x=2, y=1. 4
2-9v =162,
3T 4r—48,

Tlepemuomkns ypasHeras taHsoll cHoTeMul, TOIVEHM
6%-36Y=3%-2.6-2% uan 6V =6" orxyas x=5-2y.

Toras Bropoe yp:nneaue cHeTeMBl mpEMer B 3% W4V . 48,
HAH (%)Hng-(%) , OTEYAA =2, x=1.

Oraer. (1; 2). 4

F=93anaga 3. Pemurs cucremy ypasEemmi {

3=-1<y3, (2)
tu.m"’-=-{u,m2"-;+'. (3)

[ Pemasa mepasencTso (2), 7. €. HEPpABEHCTHO A -1<3 %, noayYa-

Sanauwa 4. PenraTs cHcTeMy [

em r—1< %. xr<1.5. Ypassenwe (J) paRHOCHIALHO YPaBHEHHID

3x"-2=2x"— x+4. Oro ypasHenme mmeeT wopHM X, =2, x,=-3,
"3 REOTOPHX yoenoeEw x< 1.5 ymoRnereopaer amme x=-—3. 4

Samevasue. [Ipm pemieamy CHCTEMLI, B HOTOPVIO BIXOIHT
KAR YPABHCHHEE, TAK ¥ HEPAEEHCTEO, YAMEe (B OTAMYHE OT DACCMOT-
PEHHOTO ODPEMEPA) DDCTYIAKT CABVIOIIEM o0paloM: HAXOINT HOpD-
HH YPARHeHRA ¥ OTORPAKDT H3 BHX Te, KOTOpPEIE VAOBRIETBODAIOT He:
DABEHCTEY CHCTEMA.

5r-t<3
damauwa 5. Peimmrs cuoTamy { ¥
e 2,55 43_ g4-4r
5 =248 9 —ds
YpasEeRNe CHCTEMB! JAIHITEM B BHIO (E) -{?) T B

5 =41 5 ix .
I =5 ) » ovEyma x +3=4x. KopuaMu sroro ypasHeHRS

aunmores yncna 1 u 3. Tlogerasonka x=1 01 x=3 8 HepaReHCTHED
HOXOMHOR CHCTeME DOKASLIBAST, YTO PEIICHHEM CHCTEME SBISET-
CH TOALKO ¥=1. 4

E:p_alhl
Bagaua 6. PemaTs cucremy 4 4 =47V,

2% ¥,
T3 _ 10

[ PewM CHAYAAA CHOTEMY YPAREeHHH [ e E
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Ora cucreMa PABHOCHJBLHA CASIYICUIMM CHCTEMAM:
[xyn 10, [xy-lﬂ.
x=T-—y, x+y=T,

Haxoaum gea permmenms cumctemel: (25 5), (5; 2). Hepasencray
2% < 2¥ yaoBRETRODHET TOALKO DepBOoe pemeHHe cucremsr (4), T. e,
(2; 5). 4 =

YnpakHeHus

Peuruts nxc'remy ﬂ:lmnn'n:ﬁ (50—83).

59. 1) [2x-py=1, X-y= 2. 3) [x+y=1. 4) [;l:+3y-3.
6+t i=2h: 3:'—+|| ax-0=8; 3" V=81,
60. 1) [ 20 =32 2) {33" =81,
Br+1_ gy, 8% .gr=2T7.
61. 1) {2’+2“ 2) [E"+5"‘-ﬂ
2*-2v=2; ;1
1) { — ¥ =100, 2) —9.3=T,
5*-145v-1=30; gs 3|.|__
3) - 16*=24, 4) [*+2=tv+i=5,
1&’”=25ﬁ' axtl_g=tiral,
83. 1) {E’”"-ﬂ”—?ﬁ. 2) { =g,
8%.5v-1-3; 3.27=0,
Pemmrs cucresy (B4—68).
64. 1) = +1= (25, 2) ﬂ.aiﬂr'—#?:_ﬂ‘En -7
110110 1 192~ 15, 8,7:"<3,7%
65. 1) [27+!1>1, 2) {m‘*-u,lh‘-“,
-2 _(12Y. gi=-1g1.
0,6** (13) ;
66. 1) [(5)W=5", 2) [ (0,2¥)"=0,008,
5%.5¢ =510 (0,4)=0,4%0-%
87 =3, 2r.0,8V=1.

67. HailTu sce 3HAYENNA MAPAMETPA @, NPH KOTOPHIX CHCTEMA

{HuE“"+5|xl+4=3p+ﬁx’+3a,
2iryt=l

HMeeT elHHCTRENHOE DellgHHe.
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¥Ynpaxueunn Kk rnase Vi

68. CpnBHEHATL YHCIA:
1) 49 5 42, 2 2% 2T
1 1.4 1 vi‘ LA" 1 4,14
3’(2] '(2) ’ '“(E) "(9) '
69. CpasawTe ¢ egupEnel yucao:
iy Vo-2 VE-a
=% i b oo x : 1
1 2% 9 (1) 3 (§) .41(_3) ]
T0. (¥erno.) ¥Yeramoswrs, sBnsercs A HYHKOINA BOIPACTAIOMMedH
nar yhnsamwmed:
1) y=0,78% 2) y~1,69% 3) y=(1) 7 4 y-1-~.
71. BhACHUTL, B KAKOM [POMERYTKe HAXOAATCH SHAYCHHR (yHE-

oEr opE xe[-1; 2]
1) y=5% 2) y=5"*

Pemmte ypaepueaue (7T2—74).
72. 1) 1,5“-*-(%]“1; 2 D.Tﬁ’-‘"-(l%)l_t;

25 8T 1 ﬂ—h—z=l
3) 5t-te-0_ 1, 4) (?’] 1
73. 1) 254 2*-8.18; 3) 344 .37+ 1=13;

3) 2.89%+1_6.8%" ' -3"=0;

4) 5*41 4 8-5-'—6-5+10=0,
74. 1) 5% -5"—600=0; 23 -6=0;

3) B*4+9°-'_R10=0: 4) 47425+ _R0 =0,
75. Peumrs HepaseHcTRO:

2
-2 . P U FEE ) . 1 " 1
1) 8-2>9; 2) <1, 3) 0,7 =<0,78; 4](3) >L.

768, Pemwres rpadmueckn ypasHe#ane:
1) 275=3x+10:  2) (%)'=2:+5.

77. BuisicnuTh, SBNA0TCA N PDABHOCHIALHEIMH YDABHEHHA:
x_gs 1Y _ ge. % 0
1) 5 Ba(a) 3% 2) T"=1u x'=0;
8 4-2 m 2= 1; 4) (%)'-9 ny/L-1s.

78. JlokasaTs, W0 NOCHEA0BATENLHOCT SHaTERHE GyRKIMN = 2
NpPH HATYPAILHWX 3HATeHuAx ¥=1, 2, 3, ... asnAerca reome-
TPHYECKOH WROrpeccHai.
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79. 3a nepsuil rog pafiors DpesOpHATHE HMeno & pybael npabu-
ai. B pansEefimeM KasARE rog opROBNL YEEIHYHBANACE HA
p%. Kaxoi eraner opabuins apesnpraTRa 3a 2-if rog paBorm?

80. IMocTpoute rpadux GyEKAN:
1) y=8*-1; 2) y=5*-1; 3) y=2%-*48.

Pemure ypasnenue (81—83).

81. nﬂﬁ,(zﬁ)ﬂ—u (2"'] 2) 16 Y0,25" ¥ =277,

125
-2
82.1) 2:3%-1427 Fg*-142.8%-Y
2) 2‘:":_--; 2_2'-";+l= 12+3\;— 1;
il —|_l. £ 48 _3_-_, r+8 _ 4
3) 22.9~ = 3 +8 8 4;

4) 5-47-1 164+ 0,25 . 23 +3 4 7=0.
33 1} 2!+.+22-i.! Ei-r.l+3 5.!'
2) 5 T 5E- 1T+ TE1T=0;
3} Ert—l_31'=3t=—l_21l+’;
s iT x4+l _B. .r-u-l_i_ F |
4) 3-4 +3 9 6-4 3 R P

84. Penrmr, HEpaBEHCTRO:
x-4a
1) 8,4% ! <13 2) 2°%. 55 < 10-(10° ~9)’;
-2 148 _os 1
}T < B85 4) +E‘;3“1_1'
85. PeminTh CHOTEMY }"]:IB.HEB‘H.‘HI.
1) [2* V=128, 2) [2%-p¥ =10,
[(l)-'-ﬂ.ﬂl:l: T =
2 #
86, BrgcHETL, PEIHOCHALHB! JH HePABSHCTEA:
1) 25>_9 5 2255 4; 2) 2°<Vx+1 m 2% <x41;
8) 2*>Vx+1 m 29> 41,
87. MocTpours rpadue GYHELHE
1) y=2*+1%;  2) y=|8'-3].
BB, Pemuty ypanEemme:
0.g=+0.5 a2 =
1) Tﬁm.ur; 2) 4.3°-9.2°=5.8% .2
3) 2-4-3-10°=-56-26"=0; 4) 497412 =3-16"=0.
89. PemiTh HepaBeHCTRO!
1) 8ir-%l<p; 2) 4174115 15; 3) 2!=-T1> glxe L g Glx+4i<a5lxl,

X r x
80, Pemrnte ypasHeHHe 3*-:-4’-(%) +(%J .
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EHHﬂ‘ﬂ! BCE aHAYeHEA b, IpH KOTOPWX VpasHeHHe
4= _(56—8)- 2"+ 4b°—3b=0
HMEET CINHCTREHAEIN KOpeHb.
92, Pemuts ypanuenie

(V2 +v‘§}‘ +(Va —v‘i}jmﬂ.

988, Pemmurs ypasmenne 2150127 1|=14+2%,

Bonpoce k rnase VI

1. Kaxoro BEAR (DYHEINK HAIWBAKT NOKA3ATEMbHOHT

2. flaamercs au nokAsATENsRON dyvHEMMR §=2%F p=2xT, =17

3. HepeuncanTs cBOACTBE NOKABATENbHON GYHRIHN,

4. llpusecrn npuaMep peffibHOMO aBieHHs (Opomecca), KoTopoe
MOMCHO ONHCATH NOKAsATennuol fyvurnmnet,

5. Kak#e ypABHERHHE HATRIBAIOT NOKAZATeTEEEIMIT

6. Ha OCHOBAHHH KAKOID CRONCTBA CTeIEHH DEIIRETCH YDaBHe-
Hue 7%= THE?

7. Ha ocHosammu xanoro csoilcrsa nokasarennnodl dyurmmm pe-
maeTes Hepapencreo 0,4% > 0,457

8. Ha ccroBaHEN Kaxoro ceoficTea noxasaTensnol GymRIMN
MOMHO YTBep#iaTs, uro 0,5%>07

9. Yro noHumaeTes nog sagammes: 1) pommTh cHCoTeMY VpaBHe-
HEH ¢ ABYMA HEHGRECTHRIMH; 2) pRIONTE CHCTEMY HepaBEHCTR
¢ OBYMH HeHIBeCTHHMHT

10. Kagne cucremsl ypassesnfl (HepaBeHCTB) HASLDRIOTCE PABHO-
CHIRREIME T

11. Moy W B CHCTEME B3 JBYVX VDaBHennil oJH0 NI HEX 3ame-
HETE: 1) ux mounessodl cymmofi; 2) ax mouwnenwofl pasEO-
erTeio; ) nx nounennsm opoussegenueM? (Iloxyynres an opw
STHX ONepanmmMaxy CHCTeMsa, PABHOCHALHMA Hexognoft?)

12. Yepes xaky® TOUKY KOODAWHATHON MAOCKOCTH NPOXOANT rpa-
thar mobol noxasatenwHoll dyERIHM?

F
13, Hmeer au GynkuEas y= (E) HauMesbiee aHasenne? [lo-

3

ey ?

14, Umeer nu dyuxnua y=1,2° santonsmee anavenwe? [Houemy?

15, [lonyunres nH ypanHeHENs, PABROCHALHOE JAHHOMY, eciu obe
er'0 YACTH DE3IgeNTAThH Ha 1777

16. ObGocaoraTts, noweMmy ypasHenwe a*=5 (a=>0, a=1) umeer
eNAHCTEEEAM KODEHD.

17, Moxtso A B cHOTeMe ABYE HOPABOHCTE OJHHAKOBOCD CMEICHA
OJIH0 H3 HEPABEHCTE 3aAMeHNTH: 1) Mx nounemmoit cyMmoil:
2) mouneRNEM OPOHABEINEHNEM JCHEX H OPABRX wacreft mame-
HINAXCHA HepasegeTs?
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1. HoeTpouTs cXeMATHNECKR TpadinE GyHEITRT:
x
nu=(2): -6
2. CpasENTE YHCHA

1 \0d 0 R _n2 i3
1](3) n[i]. 2) 802 y §- 12,
4. PemuTs ypanHeHN®:

1) 45+1_gqx-1; 2) ﬂ,T""'“"u'u-l;

g) 2=+3_g=+1_13; 4) 4.2%_5.2°41=0.
4. PemuTh #epaReHCTBO:

1) 6*-2>36; 2) u.aﬂ-l;%.

1. MocrporTs cxemaTHYeckH rpadmi GymErman y=3'%+1.
2, Hafitn wawboasinee W HAEMOHBIISS JHAYEHHA GQYHEIHE

y-(})' Ha orpeaxe [-2; 0].

4. Pemmrs ypasmemmue:
1) 5'=-1_p,2=+3 2y g+.5="_295%, 3) 4=-‘-@'-5;
4) 3% +1_10.97 1197140,

. Pemmrs mepasemcrno 0,8Y47 -%>0 8%

. Pemmts cHcTeMy {E’-E*-Zﬂ.

as

= |

5 -2* =50,
105-¥ <2,

_ F‘ ' Heropuyeckas cnpasxa

Boepssie MCOOILIOBANHE HEHIBECTHOID HMHOIA B NOKA3ATEDE
CTENCHN MOMNCHO HAHTH B O8penncke HeMenxoro Gusuxa, MATEMS:
ruxa B gunocoda . Jleiitanua (1646—1T16) u romnaugekoro yues
Horo X. I'idiresca (1629—1696), xoropas cocroanacs B 1679 r.

B XVII ». esponefickme MATEMATHRR elle He EMeTH cTporoft
reopiH AeflcTERTEIBHRY WHCEd, NOSTOMY MOLJIH HIVHATH AHINL OT-
nensuee cpoficrea nokasgrensHol dyveroum, Toasxo 8 XIX 8.,
KOUQA ¢ DOMOIIEI0 TEOPHHE Opefenon YIANOOhL BBECTH HOHATHE OTe-
meHH ¢ geficTBHTeNREAM TOKAMATANAM, DOIMOMHEIM CTAID H CTRO-
roe obocHOBAHME BoeX ceOficTE nmokaBaTenbLEOl QyHRIME.




' JIorapmlJMI»rqecRaﬁ
GyBKIUs

Hsolpemenue acsapuhmon, coxpamus padomy
ACMPONOME, NPOFRULD EMl HCUIHL.
I1. €. Janaac

§ 1. Norapudpme

Janawa 1, Pemurs ypasuenne 27 = 16,
> BanwmeM fanHoe ypasHenwe Ttag: 2% =24
oTEyA x=4. 4

Coocoll pemenns sagasm 1 cocToRa B ToM,
UTO JEBYI0 W OPABYI YACTH yDABHEHHS YAANOCH
OPeCTARATE B BHfAE CTEONEHH C ONHEM H TeM He
ocuonanmenm 2. Ho ywme, maupumep, ypasmesmne
2*=17 raxum coocobom pemwuTE He yvaastca. Og-
HAKO 9T0 YPARHEHHS HMeeT KopeHb. Yroln yMers
PENIATE TAKHE VPARNEHWA, BBOANTCH NOHATHE JI0-
rapidma aucias. B § 1 opensgyvmeit roass Gm-
0 CEARAHG, WTO YpaBHeHmHe a“=#8, roe a>0,
a#l, b>0, nMeer eguHCTEEHHLIN KopeHE, JToT
KOpeHL HAZMBAKT NOrapmfiMoM gHoaa b no ocHo-
Bapuio @ u obosuauawr log b. Hanpumep, wop-
HeM ypasHedHs 27 = 16 asnserca wncho 4, T. e.
log, 16 =4.

Onponengnme

Jozapudmon nosomumestnozo yuesa b no
ocnoganume g, rge a=0, a=1, masmpacTes
NOKA3ATENb CTENEeHH, B KOTOPYIO HANO BOa-
BecTH a, wrobu nomyamTe b.

Hanpumep, log,B=3, vax xax 2%°=§;
log, %-uz. TAK KA 3-'=%; log. T=1, Tar Kak
T'=7; log, 1 =0, rar wax 4°=1,

Onpegeneane TorapudMa MOMHO KPATEO
SGUIIHCATE TAKD
aab=p,
9T0 paBeHETBO cnpaseanuso opu >0, a=0,
a= 1. Ero ofikiMH0 HASKIBAWT OCHOAHBM A02apud-
MULECKUM moxdecmaos,

TNorapudiMudeckan §yHRLMR




log ;@
Hanpawep, 46¢=5, (1) % =3, 13w0ai-3,

C noMonibio OCHOBHOTO MOrAPHQMETECKOro TOMASCTEA MOHCHO
MOK&3ATh, HANpUMEp, 4To ¥ =log, 17 ssafercs KopHeM ypaBHeHHA

2*=17. B camom pgene, 221717,

HMeficrnie RAXOMIBHUA TOrAPHQMA YHCAS HAIKBAIOT AoZapugd-
MUPOBAHLEM.,

dagawa 2. Buruucaurs log,, 128.

OBoanauum log,, 128=x. Ilo onpepenenmic sorapudma 32’ 128.
Tak xax 82=25 128=27, o 2% =27, orxyma bx=T, .1:=-—. -

Bagaua 3. Burumcaurs 3711080,
- Henoasasya egeoficrsa CTEOEHHE B OCHOBHOR norapmMuyecikos

TOMARCTHO, HAXONHM 32 10es b (ghhealy-2 _ 5- E-E -

dasaua 4. Penmre ypasnenne log, (1-x)=2
- Mo onpepenenmo sorapugma 3°=1-x, orxyaa x=-—8. «

damauwa 5. BeiacHRTE, UPH HaKHX JHAYEHHAX XY CYLIECTBYET

x—1
log, T
Tax xkax ocEoBAHWe morapmgma 50 n 3+=1, o gamsnni@ gora-
pH{iM CYIMECTOVET TOMSA B TOALKO TORLE, HOTIa ;—1}{} Pemaa
IT0 HepaDpECTRO, Haxogum l<x<3. «
YnpasHeHus
1. Haiirn noraprHjML 9Hcen Oo ucaunﬂ_unm 3:
IR S T N S S - R SR L1
A i 3" 9" 200" " ayE' .
Bruscaurs (2—11).
2. 1) log, 186; 2) log, 64; 3) log, 2; 4) log, 1.
3. 1) loh%: 2) log, %: 3) lag,'ﬁ: 1) log, ﬁ_;_
4. 1) log, 2T; 2) log,81; 3) log, 3; 4) log, 1.
4
5. 1) lug,%; 2) logg i 3) log, VB 4) I%T:E_
6. 1) log, 3 - 2) log, 4; 3) log, ;0,125;
b1 3
a
4) log,,3:  5) logy, 1 6) log, V2.
2
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3 ; 1. i e
7. 1) log,625;  2) log,216;  3) log, =i 4) log, 5=
8. 1) log, 125; 2) log, 27; 3) log L 4) log, 36.
5 3 Bd 2
1 log , B
9. 1) lowald; 2) 5lomsls, 3) 100003  4) ('&") £
Blog
10. 1) g%nt; 2y (1)7F gy o,gmemss;  g) 7,
11. 1) glees; 2) ghsa 3) 1697 4) 0,125%0s),

12, PemnTs ypasHeHEHES:

13.

1) log . x=3; 2) log,x=4; 3) log,(5-x)=3;
4) log,(x+2)=38; 5) log; (0,5+x)=-1; 8) logy 4 (8- x)=-2.
L

BriACHNTE, TPH KAKHX ZEAYEHWAX ¥ CYVIIeCTRVET Norapmds:
1) logy (4-x)  2) log,,(T-x):  3) log, —=—;
= o8 61-2x
4) logy == —;  5) logy (-#') 6) log, (- 2x%).
4

14.

15.

16.

17.

232

Baamcants (14—16).

d
1) log,V2; 2) log, ﬁ: 3) lﬂzu_,,%:

5) log,,.64: 6) log, 243; 7) log,, 256; B) log,, 27;

1 1
8) loggz——; 10) logy —5—.
Rl T 4\2
L inpad - Gloggl
2lagg s, L5 | el 1 e
b (D5 e d) T
~dlog, & 1+2log, 8
D2 T 5 10vlmes; g (1) ¥3,
1) log,log, 81; 2) log,log,B;
3) 2log,, log,, 1000; 4) é—]agg log, 8:

5) 3log,log, 16 +log, 2; 6) 2log,log, 256 +log ;8.
3

Ilpy waKMX IHATEHHAK ¥ HMEST CMBCT Bmpasesue (17—18)7

1) log, (49—x%); 2) lng?{.i’+.r—ﬂ}; 1 lugl (x4 2x+7);
2x— 1 Sr+1

-ﬁly log e

v

4) y=log,,(Tx—2x*-8); 5) y=log,
7) y=log,,Vx*-1; B) y—lugn_,vﬁ—r".

Chmea Wi
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18. 1) log,(1-=x%; 2) log, (x* +8);
3) log, (x*4x*-6x); 4) log ; (x* 4+ x*-2x).
4 a

Pemurs ypassenne (19—232).
19. 1) 2°=5; 2) 1,2°=4; 3) #2**3=5; 4) T"¥=2.
20. 1) log, 27=3; 2) lﬂf,%miz 3) log V5 =-4; 4) log_0,2~-3.

21. 1) T4+ T -12=0; 2) 9*-3*-12=0;
3) B=+1_gi=1_30;  4) (%]‘—ﬁ(%)ﬁanu.
22.1) (3 +27)(3" +3.2%)=8 . 6%
2) (8-5%4-2,5-3"(2-3"-2-5")=8-15".
23. llpn kakuX 3IHAYERNHAX X HMEOT CMHCH BEIPANEHWE!
1) log (2x-1); 2) log, ,(x+1)?
24 Pewrnts 0THOCHTENLEO X YpPABHERWE
B +9a(l-a)- 3" *=a*=0,

§ 2. Ceoiictea norapudmos

IIpy Bamodrennn npeolpazopannil BRpascennil, colepianinx
AoTApRGME, OpH BRNMHCOTEHHAEN W HpH DEMieHHN ypasHennil gacTo
HOTONEIVIOTCH PAINHYHEE CcBOficTBa Joraprdmos. Paccmorpum oc-
HOBHEIE B3 FHX.

Myers a=0, a#1l, b=0, ¢>0, r — awloe geficTBHTENALHOE
yueno. Toron eopanefdHBnl OpMYyIL

log, (be)=log b+log, e, (1)
tog, (% )=1og, b~ log,c. (2)
log, b"=rlog b. (3)
O Tlo ocHOBHOMY JOrAPHMHYSCHOMY TOMISCTHY
aFab=p, (4)
a'%at — o, (5)

1} Mepemuaoxas nouienso pasesdcrsa (4) 1 (5), nonyuasm
a'®ab st = be  orxyas no oupegenenmio aorapndma log b+
+ ]r:ngI| £ lngu {be). Dopuyna (1) gorazana.

2) Pasgenns nosiaerHo paseHcrRo (4) Ea pasemcrso (5), noay-

upm glokal - Iokge E. OTEYAR N0 OOpelaleHiis JOrapadiMa caegyer

ipopayaa (2),

3) Bospoj# OCHOBHOE NOTApHQMHHEcKos TomaecTso a ' b 5
crenens r, noaydaem a’ e =§", oriyaa no copegeneniio Jorapmdg-
sma enenyer thopmyna (3). @

§2 Neaay
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Mpusegem npumeps npumedeEns dopmyn (1)—{(3):
1) log 18 +log,2=log,36=2;

2) log,, 48 -log,, 4~log,,12~1; 3) log,3 - log, 3= —.

Bagaua 1. Buuscants lngﬁ‘\-"-ﬂ'— % log, 12 + log, 50.
[~ Npamenss dopmynw (1)—(3), maxomgnm
\Va- 50

|
log V3 - 2 log, 12+ log, 50 =log, —:’r—z_ =log . 25=2. 4

damaua 2. [IpororapR(MEPOBATE TIO OCHOBAHEO 2 BEIDAMKEHHE
3
16at
bl

, e a=0n =0,

[> Henoasays dopmyant (1)—({3), aaxoanm

B 4 4
log, 'l.fl:su ulng,_,\l"l_ﬂ+ 1ug=a‘-lngtb“--;v+4lﬂ£‘2ﬂ'5108‘=b- <4

™M 3agaua 3. Mokasats, 910 ecam a>0, a#1, b>0 m k#0, 0
1
lﬂg‘.‘b’=11ﬂ£“hl

> Myers log,,b=x, Torga mo onpegenenuio morapudma b=a*,
a log b=log, a"**. Tlo ceoficrey (3) norapudmon mmeem log, a**=
-.&:lug'n-kx. CASNOBRATETLHD, lnguﬁ=klugn,‘b, orxvaa log b=
=% log b. 4 &=

Ynpamxvenuna
Bruuporars (25— 28).
25. 1) log, 5+ log, 2; 2) log,,8 + log,, 125;

3) log,, 2 +log,, T2 4) log,6+log, %
26. 1) log, 15—1;:-53%; 2) log, 75 log, 3;

3) log, 54-log, 2;  4) log, '}E ~log, 32.
b a

27. 1) log,, V160; 2) log,, V121; 3) log; V248; 4) log, .

—

F V128

28. 1) log, lﬂ—lugalﬁﬂngﬁzﬂs
2) log, 15+ log, 18 -log, 10;

1 4 —

3)  log; 36-log, 14-3log, V21;

& —

4) 2log, 6- L log, 400+ 3log, V45,
i ¥ 3 3
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29, HponorapRaMUposaTE 00 OCHOBAHNK 3 DEpAMEHHE, B KOTO-
pom a>0 u b=0:

- |
1) 27Va®p; 2) gl:‘;; 3) Blf__ 4) 5 r
b u"b

30. Bumncnnrs log, x, ecan log, b=38, log, c=-2 w

‘!.—
1) x=a’b?ve: 2) x= n_gf'_h_ :
c

Bmc.lmrh (31—32).

g. 8 log, 27 . log, 36 -log, 12 ) log, 8
bk} Ius‘ 16° 2 Tog,o ' Y T Tog® 4 Tog 15-10g 30"
1, 1
log, 24~ L log, 72 log, 14~ 3 log, 56
32. 1) :2) ;
log, 18— log, 72 log, 30 - 5 log, 150
1
log, 4+ log, V1 V10 " 8log, 2- 5 log, 64
lng 20+ 3log, 3’ 1 =
4log, 2+ 3 Iugu_ 27

33. Hafire ¥ no pasmomy ero jgorapidsy (a=0, b>=0)
1) log, x=4log, a+Tlog, b;
2) log,x=2log,a—3log b;
3) log, x=§log; n—%luzl b
I 2 7
4) log s x= 23
3 4
& Briunoanrh:
1) 36'"es5y 10! tomod_ glomsd,

2) (g1 #1500 g iacians). ggron;

a] LEI.-I- Iru-."ﬁ_'_ 4%’[:11:! I'H-ID'HE:

1) 72.(4gh TRt leert
35. BrupasuTs gapELiil torapudM Gepes aorapids 0o ocHOBAHW 2:

1) log,5; 2) l:m'I 7; 3) log,;13: 4) log ; 3.

J.I: ':H
Brrumeanrs (36—37).
log, 16 log, 7 —dlog, 19
i n

lqg!a+%lug£ b.
F ]

5~ TemiEsy|

9 B

P 2) ———— i T e g
Elhi 3+ 2) - 3log, 2 B log,, 49 108y 4, 19
]

36. 1)

§2 235
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37. 1) log,, 2~ % log % 8; 2) 2log,,30+1og, , 6.

38. loxasats, 310 npu a=>0, a#1l, x>0 u k=0 copaseganna
dopmyna log,,x" =log, x.
39. BupasaTs NaEEHHE JorapadM uepes log,a (a=0):

1) log,a'; 2) log, a™% 3) logza: 4) log 1 a®.
3 va
40. Pemmurs ypasHenme:
1) log,,9+log4=2; 2) log ;16 -log - 7T=2;
3) 2log, T— 7 l0g,4 16+ + log - 64=2;

4) 3 log, 7~ log 1 8-log,;28~1.
=

41 Ioxasars, uro npu a>0, a#1 n mobux x, #0 1 x,#0 cnpa-
BEATHER opMyInLL:
1) loz_ln;,+x,|=la£_|x,|+loz,lx,|:
2) IDE_IE:'-IGE,,IJ:.I*—IQE‘[:,L
Buipasurs uepes a u b

1) log 550, ecan log,15=a, log, 10=4;
2) log, 1250, ecqm log, 5=a.

§ 3. Oecaruunblie n HaTypansHeie norapudmei.
dopmyna nepexoaa
Jlna norapadMoE PASIHYELIX UN0eI COCTARNEHE! CIIEIHATHHBID
rabnenn (rabanns sorapuamos). Jdoraprdmbl BRuHcIARTCR B ©
NOMOMIbI0 MUKPOKANREYAHTODA. B ToM ¥ B ADYroM CHVIAE HAKO-
OATCH TOABKO JSCATHYHWE HIH HATYDAILHEIE NOrapRdiMEL

OnpenenaHMa

Heenmuunsis A02apuiMoM 9H0IE HABKDAIOT JOTAPHGM 3T0T0
uncas 0o ocHoBaHu0 10 B mamyt lgh smecro log b,

Hamypasvnby Aozapugmor THCIA HATKBAKT Jorapuds sto-
ro 9HCAA U0 OCHOBAHMN €, IIe ¢ — HPPALHOHRIALHOE 9HEIO0,
npubauxendo passoe 2,7. Ipr srom mumyr lnb smecro

log_b.

Mpubaixenns IHAYEHHA YHOIA ¢ MOJKHO OPOYecTE HA TAOAO
HHMEHEDHOMD MHEKPOKANBKYAATODA IOCAE HCOONBIOBAHHA HKIARHA-
um [e*]: e=2,718281828,

Buuncrenns #a muxpoxainseynstope uncen lgb m Inbd npo-
BOAATCA ¢ NOMOIIBK) KAABMIN u [In] coorsercrsenno.

Hanpumep, lgl13=1,1139433; In13=2,5649493.
m____ FhEaa VI
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OxasbBaaeTcd, 9T AOCTATOYMHO 3HATE IHAMTEHAA TOOREOQ OECH-
THYHEY HAH TOALKO HATYPANLHEX Joraprdgmos wmcen, urofh Ha-
XOAHTE JoTapHihMil ancen nmo mobomy ocEosanum. J[na aroro He-
noAB3VeTes opayra nepexoda or AorapidMa Do OSHOMY OCHOBA-
HHIO K JOTAPAGMY OO0 IPYTOMY OCHOBAHH:

log b
log b= *I;E:? (1)
rge b=0, a=0, a=l, ¢=0, ¢=1.

=1 logkasem cOpaBEgnARGCeTE Qopmyas (1).
| BanMMIeM OCHOBHOE JOTAPHQMWYecKos TogecTo a'*®" = b, TIpo-
norapupmupyenm obe ero SacTH 00 OCHOBAHMIO C!

log, a'f="=log, b,
Henonsaya cooficran JorapridmMa cremesy, Do0ySasmM

log_ b
log, b-log, a=1log b, orkyas lug,b-%:‘;. L
e
Hs dopmynm (1) caegyer qopmyna
qu'bﬂln:,_u' | (2)

Hs dopMyan (1) upr ¢=10 B ¢=¢ noayv4yawrTca HopMyns me-
pEXONA K JECATHUHBIM B HATYDANLHLIM JoOrapmpman:

o Dl Yot (3)

o Iga ~ Ina

daaana 1. C DoMOMLE MEKPOHAMBKYIATODS BurMwcanTs log, B0
£ TOYHOCTRIO 0 COTHIX.
[= 1) o popvyaam (3) ¢ NOMOMEK ZECATHYHREX JOTADHEHMOE HAXOD-
!
num log, Hﬂzf—ga— =3,9886927. 2) C noMomED HATYPATLELIX

norapadmor saxogum log, 80 = % =3,9886928=3,99. «

MdopMyia Nepexofa 0T OSHOTO OCHOBANHN JIOMADHGMA K Ipy-
roMy WHOTIR HCIOAE3VETCHA NPH pPeIIeHRH YpaRHeRHIT.

3apauwa 2. Pemnrs ypasuesne log,x+log, x= %.

logyx logx
log, 4 9

HEMAET BHI Ingxx-r-—;-lngaxng. orryzna log, x=1, x=2. 4

[ TTo dropMyae Depexois lug,x= . YpamHeuwme OpH-

3anawa 3. Bupaszwrs log,, 900 wepea a w b, rae a=log, 2,
b=log, 3.
L= Mo thopmyne Depexoin ¥ CBOHCTBAM JOPADMIIMOB ODOJXYSAEM
1-:15{2“- 3 .5%) _ 2log.2+2log, 3+2 2a423b+2
log, (2% 3. 5% dlog, 2+ log, 3+2 Bawb+2

g3 28T

log,,, 900 = -

[ecATUYHLIE W HATYDANEHLE Norapwipmel. Dopmyna nepexona




i 3anaua 4. Kax masecrro, OBYXNODOUEHTHMHE BHIAX B chep-
Gank, paspsifl o pybiaam, uepes n 8T CTAHOBMTCA DPABHEIM
a(1,02)", a TpeXUpoNeHTHNE BRAAN CTAHOBATCH pABHEIM a(l1,03)".
Yepes cHOABKO HeT mamasilt us skaagos yasowrca?
= 1) Has nepporo sxaaga 2a=a(l,02)", oreyaa (1,02)"=2,
n ']"51.::&2' MNpopegs BRMACHEHHA HA MHEPORANBKYARTODE, MONY-
unm log, o, 2=35,002788.

2) Ana msroporo senaga n=log, .. 2. Buuncienns ua MHKpO-
RANBEYNATOPE NOKAILBAWT, 4T0 log, .. 2=23 449772,

Oreer. Ilo neppoMy BiIaLy ODpuMepso yepes 35 jger, a no Bro-
pomMy — uepea 23,5 roga. 4 Y

W Japaua 5. Jorasarte, uro ecnn a>=0, b0, ¢>0, a#1, ab=1,
e#1, 70 COpAREIIHAD PABSHCTRO

log e
Al N i
log,,c 1+iu¢nb.

[ Hemonsaya $opMyay oepexofs ® ceoiicTea norapmdgmos, nony-

1 log ab 1 + b log b
i Dt _lom ob  logaviogh L 1LE i log b.
log,c log_a log a log.a -

Ynpamxueuwa

BrayenaThs ¢ DoMOIMLED MEEpoOKAThEyIATopa (43—44).
43.1) lg23;  2)lgT; 3) 1g03T;  4) lg3.

44. 1) In81; 2) In2;  3) In0,17: 4) 1n%.

45. BupaanTs aanguid nporapmus uepea JecATHYHLEE @ BRNBEC-
JHTE HA MAEPORAIRKYIATOPE ¢ TOMNHOCTEID go 0,01:

1) log, 25; 2) log, 8; 3) log, .9 4) log, , 0,23.
df. Brupaaurs gaEanil aorapuds gepes HATYPATLELIE 3 BLIUEC-
AHMTH HA MHEPOKATBKYJIATODE ¢ ToMHOCTRID ao 0,01:

1) log, 5; 2) log, 15; 3) log, , 9 4) log; ,0,23.
47. Buipasuts ganasift forapuiiv aepes norapuds ¢ ocRoBaRHEM T:
1) log, 3; 2) lg6; 3) log, 75 4) Iuar_%; 6) 1g7; 6) log, 7.

48. Hapectro, wro lp2=0,301, [g5=0,699, lg3=0,477. Haitru
n‘pﬁﬁ.HBmEHHBE GHAMOHHE

1) Iog_._i.“;_ 2) log,5; 3) log, 2; 1) log, 3;
5) log,Vi; &) log,0,25; 7) log, 0.5; 8) log,0,2.
49. BiuamoanTs:
1g625 . :
1) 6 e85 > 2) IDE%{Ingﬂ-i log, 8).

m Frmeas Vil
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bo.

Pemnrs ypasHeERE:

1) Iogﬁx=210353+4lngiﬁﬂ; 2) lngzx—zlog_,t x=0
2

3) log,x=9log, . 8—3log,4; 4) log,x* + log z x=3;

; I
5) log,x +log, x=8; B) ]ogrr—lngu::-i—.

61,

63,

HaiiTu Jugnﬂl:'l. log,, 13, log,,39, log, 117, ecan log, 13=m.
Haiira log,, 28, ecan log, 2=m.

Hafita log, 30, ecnn lgd=m, lg5=n.

Haifite log,, 72, ecan lug52=m.

Haiita log, 9. ecan log, 8=m.

Bupasurs log, 8 wepes a u b, ecnm a=1gh, b=1g3.

- Bupasurs log,,, 120 wepes a u b, ecan a=log, 3, b=log, 5.
- Bripasuts log,., 140 wepea m u n, ecan m=log, 2, n=log, 5.
. BrIMHoTHTE:
log, 216 log, 24 log, 192 logr, 24
1) = i 2) - -
logy 8 log,, 3 log, 2 log,, 2
PeuiuTsh YpasHEHHE:

1) logix—9log, x=4; 2) 16log},x+3log, x—1=0;
3) loggx+6log,x—1,5=0; 4) logix—15log,, x+6=0.
Brunennrs (B HOODOARIVE MHERPOKANREVIAATOD):

log .2 log. 3 1 2log, 3
bate J el Tl o . it
1) log, 6 - 1ng.¢i' 2) (Ing.,2+ Io.!ﬂ) lgT: 3) Tog, 9.

« Uneno murenedl ropols-HOBOCTPONKE YECAHIHBARTCA BHErO:

Ho #Ha 8%. Yepes croabKo mger wmcno smureneil ymupouwrca?

BakyyMusil Haco¢ CHOHCTPYHpoRAR TakuM ofpasom, ato sa
OMH X0 oH yianser 3% #Memmerocd B KaMmepe rass. 3a
CROOLKO XOJ0B HACOC YOAAAT ui wamepst B59% rasa?

Ipse oagnoM HAYAHAR NOPIIHEBOT0 HECOCA B3 COCYAA YABAAET-
ea 1,2% amewnnierocd B HeM Boagyia. Yepes ckognKo kada-

Huil HACOCA B COCYNE DCTAHOTEH —— WacTh NepROHATANRHEDI

't

MACCH BOagyxa?

K 2000 rogy uspecTHHE IATLACH YIOH B MHpE COCTARJNRIAN
5-10'% r. Mepa morpefinemmsa yras B Mupe pasua 2,2.10°
ToHE B rof. 1) Ha crROJBKO JeT XBATHT HMEIIHXCA SAOACOR
yrag opn gauHoM ero mnoTpebnennn? 2) Ha cronskxo ner xma-
THT JANOACOE, BMIH ero DoTpebaenue GYAeT Xeroqno yreamiy-
patheH HA 5V T ma 4% 7

Boga s rayhoxoM ogepe cONepMHHUT BIHECH, HOTOPAH YMeHLIIA-
6T OPOXOANMOOTE CHBETA B BOJe. JKCHEDHMENTLD MOKASANH, 9T0
NpH mpoxosiedn kamasx 20 e BOGK HHETEHCHBHOOTE Che-

§ 3 239
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o yMersmaerca ma 10% . Irem pomeprTensanil npubop omy-
CTHAR Ha RO 038DE B HAYALH DOCTENERRO Dogausmars, Ha xa-
woli rnyfuse | pOepBLEIe TOKAMET HANWUME cBeTa nprop, coo-
cobuntft obaapysusare 0,17% asessoro ceera?

67. Paccroanun d nnaner or Comuna (B ACTpPOHOMEYMECKHX €HHH~
mAX) ¥ WX meprogkl obpamenna pokpyr Coasoa T (8 rogax)
NpHBSAeHL B Talaume:

M o/n ILiauera d T

1 Meprypril 0,387 0,241

2 Benepa 0,723 0,615

3 Beman 1,000 1,000

4 Mape 1,523 1,881

5 Iomarep 5,203 11,881
& Catypn 1,541 20.457
T Vpas 19,190 84,008
H Hemrryn 30,086 1644,784
a9 Mayron 9,607 248,350

Haiirn dopMyay aasumcumocts T ot d.
6B. BrryucanTs 88 MUEPOKSAEKYIATODE NPROANIKENHO: SHATCHNS
ypchaa ¢ no popmyiae

1 1
“=2+2+33+234 Y e

1) n=T; 2) n=8; 3) n=9 4) n=10.

+amt opH;

§ 4. Norapudpmuueckas pyHkuMs, ee cBOWCTBA
W rpadpmk
B MaTeMATHEES M £8 OpPHIMKEHHAX YACTO BOTPeYARTCH NODA-

pudmmaeckan Gynrousa y=log x, rae a — aajannoe uncao, a0,
a#1.

Jdorapngmmieckan gyEELNa ofaagaer cooficTaami:

[ 1) ObascTs onpegenesns gorapudmuueckol dyERIEm — MAEO-
HECTRD BCEX NOJOMNTEIBHEY YHOBI.

280N nawma Vil
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Oro caemgyer H3 OOpefeloHHA JorapafiMa, TAK KAK BLDAMOHAS
log, ¥ AMeeT CMBICH TOABKO HpH x> 0.@®

2) Muomecrno sEavenul morapadmmdeckoll QyERIEN — MEO-
#ecTEo B Boex aeficTBHTEALHBIX SHCEN.

Dro cneayer ua TOTO, 4To ANA Amboro geficTERTensHOrD YHeaa b
CYMIEETRYET TAKOR NONOMUTENBHOE uwmene r, uro log x=5, 1. e.
ypasEeEne log x=b nmeer xopens. Ero kKopemns pasen x=a", Tag
KAK hgnﬂ’ =h, @

|| 8) Jlorapudmuueckan QyHKINA He ABAAETCH OTPAHMYEHHOH.
7 Dro enepyer s ceoffersa 2 norapmdmudeckoll dynrona. @

4) Norapadmuveckasn GYHKINA [ =log x ABIRETCA BOSDACTA-
wmell ma npomesyTre x>0, ecan a>1, u ybusamomed, ecau
D=a<1.

) TIyers a>1. Jlokamewm, uwro ecnn O<x, <zx,, To ylx,)<plx,),
T. 8. I“Eq x, <log, x,. Ioasayack OCHORHEIM norapHipMEEECKAM
TOMGCTROM, YCIOEHE X <X, MOMHO SAMHCATE TAK! a'"%a 1 < glofa T,
Ha arorc HepOBSHCTEA N0 CHOfCTRY CTENEHH ¢ OCHOBAHHeM a>1
cnegyer, uro log, x, <log, x,.

Iyers O0<a<1, Hoxamwem, wro ecom O0<x <x, 7o log x >
=log, x,. 3anmmen ycioBEe X, <X, B BHAe @' ®1 < g ¥, oTRYyAA
log, x,> log_x,. @

OrMeras, 9T0 COPABEJANBEL M CHEIVIGOIHG NBA VTBEDHAeHEA
ecam a>1 n log x <log, x,, rae x, >0, 2, >0, 10 x, <x;
eca OD<a<1m Io.guxl-:logu:x, Tae :1}ﬂ. xy >0, 10 X, > X,.

5) Ecam a>1, o QyHKDua y=log, x TPUHAMAEST TOAOMCHTAIL
nLle FEHAYEHHA NpH x> 1, orpunarcasunie npu 0<x<1. Ecan
D=a=<=1, ro dvaKIHA y=h}gd.r NPARAMAET TOICHEUTEIRHEE
auavenus npa 0<x<1, orpunatensnne ope ¥> 1.

vh A
y=log, x, a>

=11

al

e
ﬂimh-
&

|
S
bl |

y=log,x, D<a<l

a) o)

Pue, B8
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3

i B3
[
i ] - B

0 ] gx
—1
-2 T - iﬂg'ix
Puc. 97 Puc. 98

- Dro cneayer ma roro, wro dyurnus y-log r OpHHAMAeT IHAUE-
HHE, DANHOE HYID, OpH YXY=1 H SRA8SeTCA BoAapacTAmEed Ha npo-
MedyTEe x>0, ecan a> 1, n yhimeawmed, ecan O<a<]. @

Ha paccemoTpeEENX cBoficTE  Jorapudiminiieckoll dysKmER
y=log x caegyer, 5T0 ee rpahmE pacnojomen npasee ocu Oy i
HMEET BHJA, VEARORHNLN @A preynxe 96, a, ecnn a> 1, n 5a pucys-
xe 96, 4, ecan O<a<l.

Ha puncynre 97 msolpamen rpadux dpymxunn y-log, x, a ua
pucyEke 98 — rpaduy dyaxous y=log  x.

3
Ormeram, uwro rpapux awboil aoraprdmuyecxofl QyvHELEH
y=log, x mpoxogwr wepes Toury (1; 0).

Teopema
Eean log, x, =log, x,, rae a>0, a#1, x,>0, x,>0, 1o ¥, ~x,.

=9 O Mpeanonomums, 9ro X, #x,, HaopuMep x, <x,. Ecm a>1,
TO H3 HepABEHCTBA X, <X, caeayer, uro log, x, <log x, ecan
0<a<1, ro us wepasencrsa x, <x, caegyer, uro log, x, >log, x,. B
06OMX CAYYARX NONYYHIOCH NPOTHBOpEuRe ¢ yenosmem log, x =
=1ugux2, CrefosaTensdo, X, =X, & ™

S3amaua 1. PeinuTh ypanHenHs log, (8x-2)=log, 7.
U Heoonsaysa chopMyNIHPOBAHEYI Teopemy, mooyuaem 3x-—2 7T,
oTKyna 3x=9, x=3. o«

Janaua 2. Pemurs mepasencrso log, r<3.
[> Moncayack ToM, 970 3=|l.'|ﬂ,'a 25=1ng=B. BANMITEM JAHNOE Uapa-
Bencreo 8 suje: log, x <log,B. Tax wax dyuxums y=log,x oupe-
senena upw x>0 u sospacraer, To HepaseHcTso log, x< log,B Bri-
nonHAgercA upn x>0 w x<8, v, e. npr O<x<BH,

daga=wa 3. Peomre mepasedctso log, x<—2.

i}

3anmimen AUHHOS HEPAREHOTBO TAR: lng_,_:f.lug_l_ﬂ. DyERIHA
a i |
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i) 0)

Pwc, 59

y=log ; r onpenesesa npn x>0 n yOupaeT, NOITOMY HeDABRCHCTED
3

shmonHgeTes ope x>0 7 x 20,
Orger. x29. 4
Jlorapndmuageckaa Gysxnus Y=log ¥ u norasaTennHAn
dyErnEa y=a*, rage a>0, a# 1, pparMHO uﬁpamu
Pemas ypannenue y=log x oTHOCHTENRHO X, noayusem x=a';
MEHAS MECTAMH T H Y, HMesMm y=g". @

I'patdmrn arax dymcanit ope a=3 # u=% NOKASANE HA PH-
cynxe 99,
FiTax wxax Gysxnun y=Ilog x u y=a4" psaumMuo 06paTHs, TO
cpoiicTER OMHOH HE HEX MOMHO YOTAHOBUTE, SHAK cBORCTBAO JApY-
roit. Hanpuwmep, muomtecTaom suatednil (hyHERIIIN y=a’ ssageTca
muomecrso y>0, nostomy obaacTeio onpenenenus  PYHRIHRA
y=log, x aensercda mmomecrno x>0; ock OX ABAHETCA OPHAOH-
TANRHECHK AcHMOTOTOl rpadmxa dysRuEE y=at, & pos Oy SBameT-
cA BeprEEAALHON acummrToroll rpadura pywkuan y=log x; dya-
ong y=a" pospacrasT npu a>=1, nosromy QyYRKIUHEA y-=lugﬂx TAK-
e poapacTaeT np a>1. =1

YnpaxHaHHa
69, E‘.panunm quesa:
1) lnga E luga i 2) Iug;g " Ing;_ 17;
\B Va
3) logy e n log,; m 4) log, — - 1'.‘».5i :

] ]
70. BuisicHitTs, ABIHTCH TONOMHTATEHAEM WIH OTPHIATENLHLIM
RO

1) log,4.5;: 2) h:l-g::J 0,45; 3) 14:.'.3_EI 26,3: 4) lﬂgurnﬂ.ﬂ.
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71. CpasunTe: ¢ egRERNEd THeao ¥, eciamn:
1) log, x=-0,3; 2) log; x=1,7; 3) log,x=1,3.
!
72. BuAcHHTh, SBARETCH BOdpacTalomed wiw vOspawomed dvek-
M
1) y=log, .., x; 2) y=log x; 3) y=lgx; 4)y=Inx.

]
73. MocrponTs rpadus dyurnan:
1) y=log, x; 2) y=log, x.

2

74. Ilo rpadury dyaxmun y=log, x naftte npulimrenno
log, 3; log,0,3; log,5; log,0,7.
76. Haolpasure cxeMaTHuecKE rpadme dyvarman:

1) y=lgx; 2) y=Inx; 3) y=log,  x: 4) y=log, x.
B
PemuTt HepaseHeTBO (T6—T7).

76. 1) log, x>log, 3; 2) log; x<log, 3
5 5
3 lgx<lg4: 4) Inx>1In0,5.
77.1) log,x<2; 2) log, x> 2;

3) logy x> 16; 4) log; ,x<2,
3

T8, Pemmte ypassenne:
1) logy(5x-1)=2; 2) log (3x+1)=2; 3) log, (2x-3)=1;
4) log {x+3)=2; B) lg(3x-1)=0; 6) lg(2-b6x)=1.
79. Haiirn ofinacTs onpefenennn Gynsmnn:
1) y=log, (x-1); 2) y=log, ,(1+x);
3) y=log, (x"+2x); 4) y=logy(4—x%).

80. Norasars, aro GyEKIHA |- iugl{a:‘—t} BOIPACTAET HE TPOME-
wyThe x> 1.
81, CpapRuTE IHAUEHHS BRIpamennii:

1) -_-;~+Ig3 nlgl19-lg2; 2) 555';]51“ u lg

3) 8Ug7-1g5) n 159—~%|gﬁ: 4) lglglg50 n lg*5.

82, Hafirn ofnacrs onpepeneumus MyHKmm;
1) y=log, (x*-3x-4); 2) y=logz(—x*+5x+ 6);

S+ 1.,-'? i
2 £l

3) y=log, , f::: 4) y=log, :!':1:
a
B) y=Ilog, (2*-2); 6) y=log,(3*'-9).

83. Hocrpours rpadue GyAKINE, HAlTH ée ofracTh onpefelenns
H MHONECTBO OHAYeHNN:

ﬂ'l_z Masa Wil
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1) y=log,(x-1); 2) logy (x+1); 3) y=1+log,x;
F]

4) y—inglxvl: 5) y=1+logy(x-1).
]
84. Pemnrts rpadrueckn ypasHeRme:
1) logy x=—x+1; 2) log, x=2x-5;
Fl

3) lgx=1x: 4) lgx=2"",

85. Mocrponts rpadmk GysxnEm, BafiTin ce 00J4CTL ONpPEeTeNNS
H MHOMKECTBO 3HATeHHN, YKASATH TPOMEEYTER MOHOTOHHOCTH:

1) y=|log,x|; 2) y=log,lxl;
3) y=log,|3-x|: 4) y={1-log, x|.
86. Hafttn ofinacTs onpegeneHns yHKINN:

1) y=log,|3-xi-log,|x"~8};
2) y=log, ,Vx+1 +1ngo_4tl-8.ta}.

§ 5. Norapupmuueckue ypasHeHus
damawa 1. PemuTs ypasnHenne
log, (x +1)+log, (x +8)=3. (1)

|~ [peagnonomum, 910 X — TAKOE YHCAO, OPH KOTOpoM paBerctso (1)
ABAACTCH BEPHLIM, T. 8. X — KopeHbs ypasHeHus (1).
Torpa no ceofierny TorapuhMa HepHO DABEHCTHO

log, ((x+1)(x+3))=4.
M3 sroro paBeHeTEA M0 ONpejeNeRu; NorapudMa nonywaes
(x+1){x+3)=8, (2)

x*+4x+8=8, 1. e. x"+4x-5=0, orxyan x, =1, x,=~~b.

Tarx wkar ypasaenuwe (2) apaseres casdemauem NCXOIHOMO
VPARHEHTH, TO HeolOXoguMma TROBeica.

MNposepay, apagiores Al auexa 1 1 —5 xopaamn ypassenna (1)
Moperasnssa B Jenyio 9acTh HOXOAHONO ypasaenus r=1, nomnyuaem
log,(1+1)+log,(1 +8)=log,2+log,4=14+2=3, 1.e. x=1— xo-
pent ypasuerun (1), [Ipn *=-5 guena x+1 ® x +3 orpagaTens-
HEl, M DOSTOMY JEBAH YACTL ypaRHeHHA (1) He HMeeT CMLICHA, T. €.
X=—0 He AEIHETCH KODHEM 2TOM0 YpABHEHWH.

Orper, x=1. «d

Bamegpuupe, Pemenne ypasnesus (1) MoMHO JaMEHNTH
peHieHNeM PasHOCHILHEON eMy CHCTEML

x+1=0,
x+83>0,
log ((x+ 1)(x+3))=3.
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3anawa 2. Pemmre ypasmesne log, (1 -x)=3-log, (3-x).
[+ Nepesecem dorapwdm w3 npaBoil 4ACTH B JeBYIH
log,(1-x)+log,(8-x)=3, log,((1-x)(8-x))=3, (1-x)(8-x)=8.
Pemas sro ypasmemue, noayuaem x, =5, r.=—1. Yueno 5 ne
ABNASTCH KODHEM MCXOQHOTO YDABHEHMSA, TAK KAK OpH X=>5 nepan
¥ OpABaA WRCTH YPABHEHMA TEPAT cMuica. [Iposepxa moxasmuna-

er, 9To 4ncio —1 ABAAETCA KOPHEM HOXOZHOrO YPARHEHHS,
Orser. x=—1. 4

dagaua 3. PemuTe ypanHen#e
lg(2x® -dx + 12) = lg x4 1g (x4 8).
- Ilo ceofictey norapagmon lg(2x* —4x + 12)=lg(x* + 8x), orryas
2x%-4x+ 122"+ 3x, x*~Tx412=0, x,=3, x,=4.
Mposepika nokasueaeT, 970 06 JHAYEHHA X ABIAOTCH HODHAME
HCXOJHOrO YpaRHeHuda. <4

3anaua 4. Pemurs ypasnenne log, (3x+4)=log, (5x+8).

= IIpupaBHUBAR BLEIDAMKEHNA, CTOHIIEES NOA SEAEOM morapmdna,
nonyuaeM 3x+4=5x+ 8, oteyie r=<2.

Bunonaaa npoBepry, yiesgaaemed, 9To OpH x=-—2 gepas ®
MpARAA YACTH MEXOAHOTO YPABHEHHH HEe HMMeoT CMBICTIa.

Oreer. Kopaelt ner. 4

Janawa 5., Pemnrh ypasnenne
log,(2x-1)-log, x=2log, (2x—1).
[ IMpeobpasven AAHHROE VDARHEHHES:
log, (2x—1):log, x—2log (2x~-1)=0, log, (2x-1) (log, x-2Z)=0.

NpupanauBan KaMILE HE MEOMHBTENSN JAeR0i QaCTH YPABHEHHA K
Hympio, noaydaem: 1) log, (2x-1)=0, orxyas 2x-1=1, z,=1;
2) log,x-2=0, orryaa 'ﬂﬁ,‘-‘r- 2, x,=186,

Hposepra nokaawmeaer, wro uncaa 1 4 16 — xopan mexogsoro
YPORHEHNA.

Samaua 6. Pewnrs ypasuenne log, x +log 3« -:'—.

[ Vpangegde uMeeT cMLicT, ecan
x>0, x=1. ()

IIyers t=log,x, roraa Ingra=% H YpABHEeHHEe OIPHMeT BHI

I'+%=%. pan 24 -5+ 2=0, orryaa t,=2, 1= %. Eenm =2, 10

log, x=2, x=9, Ecan t=%. TO lugax=%. x=\3.

Hafigennnie snageEns x, -9, :,-fﬁ VAOBJISTRODAIGT YCIOBH-
am (3) 1 ABNAWTCR KOPHAMW ARHEONS VpABHeHHA. -
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X+ b
+8"
Tepexons ® norapudMaM 00 OCHOB&HHIO 3, NOJYyUAsM pemm}-

3 3anasa 7. Pewwnrs ypassenne 1-log, (x+1)*= lugﬂ

cHABHOS MCXogHOMY ypasmesue 1-—log,|x+1|=log, —— S i (4)

x+3
Cregerstes nociefHers YPARHEHNE SBIHETCA YPARREHHE
a x+5 (5)
lx+1] = 243"
IMpu x>-1 ypasaeane (5) upaMer aEn il ey A5 « Coep-

x+1 x+3
CTHHE BTOr0 ypaBReHMs 3xr49=x"4+6x+5 mmeer wopum x =1 n
x,=—4 (e yposnersopsonpii yenopno x>—1). llps x<-1 ypas-
HE‘EHH (5) pasmocmanHo ypassenuo x°+ 9x+ 14 =0, ofa xopaa Ko-
TOPOro x, =—7 B x,=—2 yAOBNETEOPAIDT YCIOBHID X <— 1. Mporep-
Ef NOHAILIBABT, w'rn guena 1, =7 @ —2 ABAMIOTCH KOPHHAME
ypasgegng (4), a 3EAYHT, H HCXONHOTD VPABHeHHH.

3azaua B. Pemurs ypapHeHHe h:ng: _(8=x)= lng'i_r{l -x).

- OfnacTh OnpeAencHHA YPABHeHHH HAXOJHTCH HI YOIOBHE
-0, 1-x#1, 3— x>0, 3—x=1, oreyaa nonyuaem x<1, x=0.

Mpumenan Gopmyay log, b= n noaaras log, (3-x)~t,

log,a
1 il
MNOAYSAEM YPARHEHHE |- i OTEYIZA '1’1' t.——l.
Ha oGnacTe oopefeleHds HeXOJAHOS YPABHeHHEe DABHOCHILHO
comorynmocTH ypasmenuit log, (3-x)=1, log, _(3-x)=-1. llep-
Boe HE HUX Be BMeeT KopHed, Taxk wax 1-x#3-x, a propoe wme-

T KOpHH :1-L2+1.I"§ i :r::==2—f2-, HMa umecen x, u x, TONBKO BTO-
PO TPEEAZIKHET o0IACTH ONpefjelcHns YpaBHeHMH,

Oreer, x=2-\2 , -

3amaua 9. Pemnte ypasmesme x'° ' 100,

- JJorapwipmuapys obe gacTn ypasmeRHEs oo ocHoBaruw 10, moay-
ugeM pABHOCHARHOR vpanHeEHe (lgx-1)lgr=2. Ilyvers lgx=t,
torga t*—f—2=0, orkyaa t,=-1, f,=2. Pemas ypasEeHHn
lgx=-1 u lgx=2, saxonam :!:1 0,1, x =100. | =3
lngi —lng2y=l.
4y* +x-12=0.

» Ha nepsore YPARHEHAHS CHCOTEME BRDAIMM X Jeped i, DOIYiHB
lugﬂ - —lug!2 OTEYLA i‘:-z x=2y. Ilogerasus x=2i BO

3agaun 10. Pemmrh encremy :._r]:la.nneunﬂ‘

n'mpc-e ypasReénne cucrems, momywmm dy'+ 2y -12=0, orkvaa
y|-=%. y;==2. Torga x, «3, x,=-4. [poseprof yhesgaeMen B
TOM, TTO {3: 3-) — pemedne cHoTemut, & (—4; —2) He aBAseTcA ee
pemenaem.,
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YnpaxHaHua

87. ¥YeTaBOBHTH, KAKOE MG AAHHLEX ABYX VPABHeHWN ABAAETCHA

g 8

21.
92,

a3,

CAGACTBHEM APYTOr0 yPaABHOHHN:

1) x-8=0n x*-5x+6=0; 2) |%/=5n Vz2=5;
3) ’zi’;"’z =0 u x?*—8x+2=0;

4) log, x + logy(x—2)=1 m log,(x(x—2))=1.

Pemurs ypasnenne (88—92).

. 1) log,(x-5)+log,(x+2)=3; 2) log,(x-2)+log,(x+6)=2;

3) lg(x+V3)+1g(x-V3)=0;  4) lg(x—1)+lg(x+1)=0.

L 1) lgfx-1)-lg(2x-11)=1g2; 2) lg(3x-1)-lg{x+5)=1g5.
1) %Ig[x*+x—5}—lg_{ﬁ:]+lg%:

2) % lg(x®—dx-1) =g (Bx)-1g(4x).
1) ]ug,[ﬁx+3}=-luga[‘?x+5}: 2) lug‘l (3x- 1]-]:.;5(&;-4.3},
] F1

1) log (x—1)log. x=log, x;
2) log, xlog, (3x-2)=log, (3x-2);
3 3 n
3) log,(8x +1)log, r=2log, (3x+ 1)
4) log 5(x-2) ]ugnr= 2 Iuga{.t'— 2.
PemmaTe cHoremy ypasHermii:
1) {]gx—igy=2, 2) {lﬂigx+lﬂllil'==2.
x— 10y =900; 'y -2y+9=0.

Pemurts ypapmenme (94 —096).

. 1) log, x*=0; 2) log, x*=3; 3) log,x*=0; 4) log, x*=6;

§) lgx'+lgdx)=2+1lgx*; 6) lgx+lgx*=1g(9x).

@5. 1) lngﬂf(:+21[x+3}]+]ug¢‘t—§=2'
2) h:ng2 +Inga[{r 1) {x+4))=2;
3) Ingax”—lugtr—-w =3; 4) log, = x'=b5.
96. 1) 2%~ 5le* .. 1600; 2) 2lowse, glokar — 400;
1 2 : 1 g =
%) s eew 1) S R T et G
97. He pemas ypasnesnfl, BuACHETh, DABHOCHILHE! W OHH:
1) 2% ' 2 g Bx+1=—3: 2) log,(x-1)=2 u x-1=9;
3) lgxt=1u 2lgx=1; 4) lgVx=2 = %1.;:-2.
28808  rnasa Vil
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88. PemnuTh cHCTEMY VPABHeHHMA:
1) [ng-—lgy-'?, 2) {lﬁg,r+%loga-:—'—4+
Igx+1gy=>5, xy=2.
Penmrs ypasseaue (99—108).
99. 1) log, x—2log 2=-1; 2) log,x+log, 2=2.5;
3) log,x+2log_8=3; 4) log,x—6log_3=1.
100.1) log ,9+log - 4=2; 2) log 16-log, T=2.
101.1) 1g (65"~ 25-20%)-1g2b="x;
2) lg(2*+x+d)=x—xgh.
102.1) lg¥(x+1)=lg(x+1)lg(x- 1)+ 21g (x - 1);
2) 2log,(4-x)-log, (4-x)=3log (4-x) -log, (2x).

108.1) \iog, 25+ 3= ——;
— ogg, x

2) /2 log? x + 3log, x -5 = log, (2x).
x

+4
x4 7
105.1) log, x+log, 2= %; 2) log,, , (2x-38)=log,, ,(2x-1).
108 log, (27 + 1) log, (251 + 2) =2,

107.1Y/ 3+log, 5V5- Ia.gﬁxm—'l.‘i.

108, 1) 0% 4+ 947w §; 2) x'o82 ¥ . Jglona7 =,

104.1 4 log,

1

109. Hafiti Bee 3HAVEHNS NAPAMETPA @, UPH KOTOPHIX VDABHEHMS
Glog, x+log, x—4log, x=a HMESeT KOPHH.

110. HafiTi Bee 3EAMEHES @, OPH KOTOPHX YDPARHEHME I::f:} -
HMERT POBHO OIHH HOpeib.
111. llps Xaxkux SHAMEHMSX @ YPaBHEHAE lg—xi-ﬂ HMEeT
iglx—a-a*)

xors Owl ogud Kopess! Hafite Bce ROpHEHE 3TOrC YpABHEHNA.

§ 6. Norapupmuueckne HepaseHCTBa

Hpr AaydeHns Jorapa@mMuveckoll PYHEOEE PACCMATDHEAIHCD
HepABEHCTEA BHAA 1“‘- x<b m lngix}b. Ipueenes upEMepsr pe-
meHiA Dofes CNOMAEMXY JorapapMugeckux HepaseHcrs. OSeraHnii
coocoll pelieHnA TAKHX HEPABEHCTE JAKJWUASTCH B OeDEXOAe OT
HEX ¥ GOJEe TPOCTOMY HEDABEHCTBY HJH CHOCTCMe HEPRBGHCTE, HME-
omedl To Me CAMOE MHEOMECTRO pemenuil, T. €. K PABHOCHILHOMY
HEDABEHCTEY HMAH K DABHOCHILHON CHOTEME HEDABEHCTH.
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Bapaua 1. Pemurs mepascuceroo lg(x+ 1)< 2,

" Ilpasas 440Th JAHAOTO HEPABEHCTREA HMeeT CMLCT HPH BCEX ZHA-
YeHHHEX ¥, & JEBAR YACTE — nDpH x4 1>0, orkyaa x>=-1,T. e.
x>=1 — ofinacTs onpejeneENA MOXOMHOMD HEPABEHCTBA, KOTOpPOe
sammmenm vak: lg(x+1)<1g 100. Tax xax 10>=1, o x+ 1< 100, or-
Eyaa x< 99, ¥uuresas ofaacTs onpegencnns HCXOSHOTO HepABEH-
erea, Monyudes —1<x<00, 4

dapaua 2. PommnTh BepaBeHCTRO
Iug,{z-BHlugg{x-E]i 1. (1)
[ Jlorapadmuueckan hyneoms oNpereleEa OpH ToONORHTETLHEIX
JHAYEHHAX APTYMeHTa, O03TOMY JMeBAA YACTE HEPARCHCTEA HMeeT
cuuichy ope x-3>0 v x-2>0,
Cregosarensswo, ofiAACTRI0 ONpEAeNeHHA 2TOIMD HEPABEHCTEBA

sunAerca npomexyror x>3. o ceoficream gorapudiMos Eepanen-
creo (3) npe r>3 PABHOCHALHO HEPABEHUTEY

log, ((x - 3)(x- 2))<log, 2. (2)
Jdorapadmnuecikan gyHRINA ¢ ocHosanWem 2 BospacTamiman.
Mosromy upx x>3 nepagencrso (2) BROOTHAETOH, SCAH
(x-3)(x-2)<2.
Taxkwm ofpazom, Hexoguoe nepasencreo (1) panpocEanHO
CHCTEME HEPABEHCTH
[[:—3}[:—2}{2.
x>8.

Pemiaa meprOe  HepPABEHOTBO
oroil cHeTemMBl, mogaywaem x°-Hx+ i
+4<0, oruyaa 1< x<4. CosmMeniasi 3TOT OTPEIOR C MPOMERYTREOM
>3, nonyusem 3<x<4 (pue. 100). «

S 3anaua 3. PemmruTk HepABESHCTRO
log ; (x*+2x-8)>—4.
]

OfnacTe onpejeleHHs HePABEHCTBA HAXOIMTCH M3 YCIOBRHA
x'+2x-8>0, Hexoguoe HepaBeHCTHO MOMCHO SAMHCATE TAK:

log ; (x*+2x—8)> log ; 16.
] ]

Tar kax morapHpmAYeckas HYHELHE ¢ OCHOBAHMENM % ABNR-

eTca yomBawmed, T0 AnA Beex ¥ W3 obNAcTH ONpeAeNeHEA Hepa-
BEHCTRA nodvaaesm r?+2r-8<16. Taxum ofpazom, HCXORHOE He-
PABSHCTEC PABHOCHJILHO CHCTEME HEPABRHCTE
{x*+2x-3:~u. lxi+ax—s=-u.
4 2x-8<16, "M | xtyp2x-24<0.

Norapwiawieckas. QyHKHR



Pemasa nepsoe KadjpaATHOS

HEPABEHCTHO, DoAy4IaeM r<-—d4, i R
x>2 (pre. 101, a). Pemas sropoe -6 -4 0 2 4
AepaBeHCTRO, modyuaem —6<x<4

(puc. 101, 6). Iosromy MBOMeCT- )

B0 pENIEHWH HepABEHCTBA — COBOD- Buc. 101

HYTHOCTE TpoMekyTros [—6; —4)
n (2; 4] (pac. 101, s).
Orner. —-Bax<-4, 2<x<4, 4

Banawa 4. Pemmre mepasencrno log,  (4x+T7)>0.
Jlagpoe HEPAREHCTBO PABHOCHILHGO COBOKYONOOTH CHCOTEM Hepa-

BEHCTS
{::"’-3:-1, {u-:zﬂ_.aqu_
4x+T>1;: 0<4x+T=<1.

|xl=2,
IMepeasa cHCTEMA DABROCHIALHA CHCTEME { x:»-ia--. OTEVIA Hi-
xonEM x> 3, 2

VB<|x|<2,
Bropas cucTeEMa DABHOCHMILEA CHOTOME {_ % <x< _% , OTRYAA

CABAYET, YTO — -} <x<-\3.

Oreer. —%-—-:x{a—'u'r?_r. x>2. 4 3

YnpamueHns
112, Hafire ofnAcTs onpegeIeads yHKIRHE:
1) y=lg(3x-2); 2) y=log, (T-5x);

3) y=log, (x*-2) 1) y=log,(4-x7).
2

Pemnts nepasedcrso (113—1135).
113. 1) log, (x+2)<3; 2) log,(4-2x)>2;

3) log (x+1)<-2; 4) log, (x-1)>-2;
a

8) Iug*l{al—ax]-‘-'—l: 6] Iug;(ﬂ-ﬁ:}ﬂ—z.
-1 b |

114. 1) logx>1g8+1; ) lgx=2-1g4:
3) log,(x-4)<1; 4) log; (3x-5)>log, (x+1).
] [
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115. 1) log,, (x~3)+log,, (x=5)<1;
2) log (x-2)+log (12-x) >-2.
a A

116. Haftru ofxacTs onpefenenud (yHKITNH:
1) y=log (v -4z +3);  2) y=log, 212,
3) y=Vigx+lg(x+2); 4) y=Vig(x-1)+lg(x+1).
PeinnTs Bepasencrso (117—125).
8r-2 - 2% 3
117. 1) log, s >0; 2) log % e

3) lg(Bx-4)<lg(2x+1); 4) log, (2x+38)>log (x+1).
] [

<{;

118, 1) log,(x*-4x43)<1; 2) logy(x*-32+2)>1;
3) log,(x*+2x)>1: 4) log g (x*-2,5x)<-1.
&

119. 1) lg(x*—8x+ 18)>0; 2) log (x*~5x+T)<0;
3
3) log, (x*+2x)<3; 1) IuEI[:" 5x—-6)>-3.
120. 1) Inm log, x*>0; 2) iw,lug (=-1)<1.

121. 1) 1'-"‘&.:"‘ log; (x—2) <log, ,3;
2) gz -log, , (x-1)>log, , 0.5.
122, 1) lng;,x—ﬁlng&‘,x*:—-ﬁ: 2) logy , x+3log,  x>4.

z - o ey .
123. 1] i;r + T <13 2) log;(2-83") <x+1-log, 4;
3) logh‘l[‘l -25x%)>0; 4) lng_,___l_[ﬁ—2:)f.ﬂ.
4 Bx -6

2 T
124, e
— -1 ¢*-2

125 47 (V161" -1 +2)<4[4==1].

YnpaxHesua k rnane Vi

Brrmucawts (126—130).

126. 1) log,, 225; 2) log, 256; 3) log; 51=; 4) log, .

. - _.!'._- ‘__l__‘
127. 1) lng%M. 2) Iugiﬁl, 3) lug'_} a7 4) lug% g
128. 1) log, 1; 2) log.7; 3) log, 64; 4) log,. 9.
m Fmaea Vi
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129,
130.

131,

132,

133.

134.

135.

1386.

137.

138

139,

140,
141,

1) (0,1)'%%3; 2) 10°'%4; 3) 5l 4) ( )_h“'.

1) 410;1 3——]03; 27— EIngl i H
1

2) —lgﬂ ﬂ{ll+lg‘1.|" ——1g‘l|’

Buqum © NOMOLE MEEPORANLEYIATODA:

1) log, 7; 2) log,12; 3) log, ,0,17; 4) log, ,;8,1.

Ilocrpowrs rpadmk dymknmm:

1) y=log, x; 2) y=log, x

Kakan ua NAHHLIX ¢:mq;ﬂ fABnAeTcA BospacTammelt (yos-
sapomei)? [Ipr karnx SEAYEHAAX r HANEIAR VHEOHE DpH-

HAMESST NOJOMUTeIsNEE (OTPROATAIEELRE) JHAYAHHSA, PARHLIA
HYymIoT

BhiAcHATE, ABJfeTeA BoapacTawmed wan yOmsawmeR dyrx-
oA
1) y=log, ,x; 2) y=logzx; 3) y=log x; 4) y=logs x.
¢ ]
PemmTe rpapEYeckd ypaRReHAE!
1) log, x=5-x; 2) log, x=3x.
a

Haifrn ofracrs onpejenesns QyHKIRN:
1) y=log. (5-2x); 2) y=log,(x"-2x).

PemuTe ypassenme (136—138).
1) log,; (T-8x)=-2; 2) lg(z*-2)=lgx.
a

1) lg(x*-2x)=1g30-1; 2) log, (2x* + x)=log,6-log, 2;
3 1g8x-3lgx=4; 4) logix—blog, x+6=0.
1) log, (x—2)+log, (x-3)=1; 2) log,(6-x)+log,(—1-x)=3;
3) lg{x-2)+lgx=I1g3; 4) log (x-1)+logg(x+4)=log ;6.
Pemurs mepasencreso (139—141).
1) log,(x-5)<2; 2) log, (T-x)=1;
8) log, (Bx+1)>-2; 4) log, (3-5x)<-3.

] 2
1) log, (5-4x)<log,(x~-1);  2) log, ,(2x+5)=log, ,(x+1).
1) lg(x* +2x+2)<; 2) log, (x*+Tx-5)> 1.

142,

Buqncnu'rh

1) logg——: 2) logg—— — : 3) 2i-lowsS: gy 3 Gloenel0 1,
3‘;’3 255

5) 2log, \V5+3log,8; 6) log, log, log, 2'°.
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143. CpapaEnTe aHcaL;
2 log,, 5+ log 'i (]

n V8.

144. BEIMHCARATE lug'“ﬂal ¢ TounccTho go 0,001, aram, uro
lg3=0,4771, lg5=0,6990,

145. Beneants log,, 15 ¢ rounocreio go 0,001, smas, aro
Ig3=0,4771, lg5=0,6990,

146. BuAcEATE, TP KAKAX 3EATEHRHAX I CODABENAHEBO HepABEH-
CTROC

a3 |
1) log_ 8<log_10; 2) Iv:,.gJrI <log, 3
147. Pemmntes rpadusecks ypanHeEHe:
a - =
1) Ing,x-:;, 2) 2% logi_:r.

i 1
D log; = wilog, = 2) 2
e s

Pemurs ypasnenne (148—152).

}E+ A

148. 1) 3**=10; 2) 2% =3; 3) 1,3%%-3; 4) (% =1.85:

5) 16*-4**1-14=0; 6) 26" +2.5°-15=0.
149. 1) luggx+lﬂg,=+lngﬂx-~:-%:
2) Iug;x+lug‘,ix+]ng}_ x=0;
]

3) log, x-log,x=4log,2; 4) log, x-log,x=9log, 3.
150. 1) log, (2—x*)-log,(-x)=0;

2) log (x* - 12)—log, (- x)=0;

3) log,Vx -3 +log,\V8x -T=2;

4) lglx+6)—1gV2x-3=1g4.
151. 1) lngﬁx+4lng‘x+1uguxn13;

2) log, (x+2)-log,(x-3)= —;— log y (—4x-8).

]
2 10
162. 1) log, = =log,x;  2) IGE%H—IGE%-T:
z+8 i x—4
3) g =1 =lgx; 4} 1ﬂr—_§ =lgx.

153, Pemnrte HepapencTRO;
1) logz(x—4)+logz(x+1)< 2;
2) log, 5(x—5)+log, s (x+12)<2;
3) log, (82" + x)> 2 + log, x* + log, x;
1) log, x+log,(x-3)>log, 4
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5) log, (x—10)-log; (x+2)>-1;
B [}

6) log 1 (x+10)+log, (x+4)>-2.
VT VT
Pemuts ypasHenue {Iﬂl—lﬁﬂ}
154. 1) lng, S+log 1241 lng 8=1;
s
2) E]ng' T—log% 3-log ,28=1.
155. 1) 3+ 2log, ,3=2log,(x+1); 2) 1+2log,, ,56=log, (x+2);
3) log, (3-x)=log, (1-x); 4) log, . (5xr+3)=2-log, . (3x+7)

Pemure nepanencreo (1566—158).
156. 1) 4log, x~33log_4<1; 2) Iug,3{4[1+lug£ xJ);
]

) lng#!.':’-‘- 1; 4) log,, ,(8x+6)<1,
157.1) log, _ ::1' 2) log,, (x*~bx+6)<1.

158/ log,, , :L“ g'r‘ <logy, (1437 +log, ., ( s )

158. oxasars, uTo ecoW OOCASAOBATENLHOCTE NOJOMHTENLHBIX
uMeen SEAAETCA reoMeTpHueckolt mporpeccmed, TO MX nore-
PREME D0 CAHOMY H TOMY e OCHOBAHHK OGpasyioT apHdMe-

: THUSCHYIO OPOrpeccHio,
im Hafire Tpn mocrefoBATENLHLIX WISHA FEOMETPHYECKOR Opo-

FpECcCHH, 8CoH HX cyMMa pasua 62, a cyMMa HX JeCATHYHEIX
JorapagMoBs pasHa 3.

_ryay 1
161 Tlocrpours rpadae dysxommn: 1) V= Tog,x 2) y=- s

Pemprs vparnense (162—163).
m.l 1) Haglowsd . ology: =24: 2) »

163. log, (2* - 5)-log, (2" —2)=2-x.
164. PemruTi WepaReHCTRO:
1) log, (2°°?-4%)>-2; 2) log ; (8*''-36%)>-2,
] iy
185. Pemnre ypansenue log, x - log, (x-3)+ 1=1log, (x* - 8x).
166, Pemurs nepaBeHcTso npH PASANUYNLIX SHAYCHMSX 4%
1 1 a
=

I|l“z l lﬂﬂ"ﬁ,."lﬂ

+ .
log, x=1 " jog x*+1 2

167. PemnTs nepasencrso:
1) log, (x~1)+log, x=>2; 2) logx*>1.

Ynpawuenwn & rrase VIl



Bonpocwm k rnaae Vil

1. Yro maswBasTeR JorapmipMoM gRcaa 5 mo ocHoRaEmo 27

2. CihopMynEpoBATE GCHOBHOS J0rADHMHEUYeCKOR TOHLIECTHO.

3. ChopmynupopaTs GCHOBHBE CBOMCTEA norapwdmos.

4. Mars onpepenenne gecaTAuRoro oraputma. Hemoasays coemn-
ansHoe ofosHAYEHHE ASCATHYHOrO Jorapugma, samncars log, 7.

5. [arn oopegeneHHe BATYPANLHOTO JAorapribwma. Sanmcars o%cr
aHAYeHNe HATYDANRHOM JOoTapwbMa uHcaa x.

6. Yemy papso npulnmsennoe sEAYeHHe dHcna e 1) go pecs-
ThX; 2) go coTmIx?

7. Banucarts GOpMyay Nepexoms oT dorapupmMa sucaa k mo ocHo-
BAHHIO {§ K NOrPApHipMaM no ocHopaHww p. [Ipn maxwx apave-
HEAAX R, ¢ H p HMeeT cMEICH aTa dopmyna?

8. Haxora oblacTh onpelefedns sorapadmmseckol dyvaxnan?

9. Kakoso muomecrso saauenull morapundimuuecxofl pymroun?

10. Ipyn KAKUX SHAMEHHAR @ JOrApEHMEYECKAT MYHKIIHT y=log x
aaameren: 1) sospacrawmef; 2) viwsawmei?

11. MMepeupcanTs OPOMERYTHKE JHAKOUOCTOAHCTRA Joraprdmige-
ckofi pyukuun y=log, x B sasAcHMocTH OT auavenudl unena a.

12, Aeamerca an PyHRIIHA ynlog“x: 1) orpanwsennofl ceepxy;
2) orpagruerHol cHMaY?

13, Hepes HAEYE TOYKY KOODAHHATHON NAOCKOCTH HPOXOAAT
rpadimxn scex morapudmiveckax dyuaronit? Howemy?

14. [Ipn waKMX SHAYEHHAX ¥ W Y COPABEJANBO DABSHCTEO
log. (xy)=log. x+log. y?

Mpoeepes ceba!

1. BuiumEARTE:
1) log, 64; 2) 1g0,01; 3) 2.
4) 8o, 5) log,68—log, 17.
2. MocrpouTs cxemaTuuecikd rpaduk hyEmmn:

1) y=log, ,x: 2) y=log, x.
3. CpanuuTh wnena:
1) log, ,8 n log, ,7.5; 2) log,0,8 u log, 1,3.

4. Pemwrs VpARHEHHE:
1) log,(8x+1)=2; 2) log,(x+2)+log, x=1;
3) lg(=*-6x+9)=1g3 +1g(x+3).
. Inx—lny=In35,
5. PemmTs cHCTEMY YpARHeHER { ¢ Bynd,
6. PemmwTeh HepaReHCTHO!

1) log, (x-1)<3; 2) lngl{z-:]::--l.
B
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1. BusicHHTE, OpH KAKHX SHAYEHHAX M HMEST CMBICH BRIpAMKe-
HHEe:
1) log,(m—1); 2) Iogmﬁ; 3) lngm{m—lj.
PemnTek rpagedecikn YpADHEHEES lnzi Xmd—x.
Brupcaurs 259654 107 1e38 . g¥leasd
Pemwurs ypansepye:
1) log,,,,(2x*-8x+6)=2;
2) (log, x)* 4+ 8log, x+2=0;
]

3) log,V3x+4-log 5=1.
5. PemnTes cucreMy ypabHenai
3*.2¥ =576,
[ log yly—x)=4.
. Pemute HepaReHCTRO
1) lg(x*—2x-2)<0; 2) log,(log, (log,x))>0.
a

o 19

r‘ l McTopu4eckan cnpapka

Fme 8 XVI—XVI] pp. npakTHEA DOCTARHIA NEpe] MATEMATH"
EAMEH JaZa9y VOPOMeHHA BaramcieHsil, CBAAHHBIX ¢ PACHETAMEH
CADMARYE NPRONEHTON B (MEAHCOBRIX, CTPAXOBARIX M HPeJUTHLIX mg-
nax. Torga e yueELle BOOOOALIOCBANHCE Hieel, B OUHOBE ROoTOpOR
fesar ceoiiorea crenenedl. 9TH cnolicTEa GLISH MIDECTHL eme Ap-
xameny 8 I 8. go B. 9., KoTopsifl B cBoem coumEeHHR « [JcaMmuts
(«HeuncaeHHe OSCYHHOK+) PACCMATPHOAN TOCIEIORATEALHOCTH
CTENEHEH OEHGIO M TOMO SHe UNena

a?. al, af, ad, ..., &, ...

M BLICKAZLIBAN YTREpMIeHHE, YTo a"-aT=g"t",

Ho wrols pocnonsscBaTLCA sTol Boeell, HymEn Ownn rabnn-
ihl, B KOTOPLIX CONOCTARNANACE 6L DOCAEAOBATETLHOCTH CTENeHEH
YHCEN € NOCASHOBATENLHOCTAMH WX nokaaarenei. Asropom maoh-
DETENHS TOrapH(iMoE M COCTABUTENEM NepBwx Tabnnn norapmgmon
capraor aprapgsaprEa I, Hemepa (1550—1617), onyfanropas-
wero 8 1614 r. pabory nog sassamssem «Onucanne yINBRTeNLHON
rabaninsl Jorapiugmoss. Henep Taxae BR8N W CAM TEpMHH 410PE-
patMs, KOTOPEIl BOHMEK W3 COMETAHHA IPEMECKHX cHom Aoyoo —
OTHOmMEeRRe 0 ambuog — aueno.

Cammm yaobemM ocEoBagmem gaa tabang morapudimon sena-
erca ameao 10, TAK Kap M nDoaLIyeMca 1 pacuerax gecaruunoft
cacremoi cuncaensn. JdeficranTensno, moboe DONOMHTEILEDE THE-
no N mMoMHO UpeacrasuTs B cramgapraom mmge N=a-10% rage
kcZ, 1<a=10. MNockoasky nopagokx 4ucaa b gerko onpefenser-
oS, TO OO Haxomgenws sorapugma smcaa (lgN=Fk+lga) gocra-
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TOMHO HMETh AHmb TAlauoy mapTHce — Tabauny wecen lga, rae
1<a=10.

TaGmauk APCATHYNEX TOTAPH(IMOR, KOTOPRME BOAOTHE 00 0O~
ARENEUHA MHKPORANLKYIATOPOB Hojdpsopanuck B Poccum, paspaGo-
TAJl HA DCHOBE HenepoBcHHX Talnun oTedecTBEHHHI Denaror-Mars-
matek B. M. Bpaguc (1890—1975).

Ha ocnose Tofl #e naen saMeRn NpoRdsefeHHA crenesell cym-
Mofl, & UACTHOTO cTeneHeldl pAAHOCTRIO Noxasarenell aTHX Ccremened
Ouina coagams norapudMEveckad duEeliRa, KoTOpol DONLSOBATHCE
Gonee 300 mer MEMEeHEDH H MATEMATHKE pcero mupa. Haolperare-
nem morapudmuavecnoll aneEefirw (B 1624 r.) cumrTaeTcs aRrami-
ckuft yuensil 3. Tymrep.

Hecarnunsie norapupMu 8 cway Tpagunm#t » yrobersa we-
NONBICBEAHKHE A0 CHX NOp MHPOKO NPEMeHANTCH B npaxtuxe. Og-
HAKO I8 MATEMATHYECKOR HAYEH B e8 gpHiodeRufl Dojgee sHAYH-
MEMH ABIAIOTCH HATYPANLHLIE porapapmsl, dHavAMOCTE (YHRITHE
y=Inx ofBACHAETCH TEM, UTO B MATEMATHEE YACTO HCNONLIVIOTCH
nokasatTelbibie GYHKOHE ¢ OCHORAHEEM ¢ U COOTHOTCTEORNO o6pat-
HbIE HM QYVHKIIHN,

JaxoHUeHEE BE TeopHE JorapAdMBEveckol QyHEUME TpH-
pan prgawmaics marvesmaruy XVII s, J. Ddnep (1707—1783).
OrmeTHM, 9T0 GHAMHTENBHYIO YACTL cBOoell muaaw Dinaep, cuu me-
Goratoroe nacropa m3 Basens, nposen s Poccnm, opaaas 8 1727 r.
npEriamedsne paborats B Toabko uWT0 opramnsopapHol B [lervep-
Gypre Axanemun Hayk. Emy npumagnesmar ofimue onpeiencHmns
NOKAZATEABLHOR B noraprpMuveckol pyERorl Kak sanuME0o obpar-
HLIX, 8 TAKMEe BEeMeHHE THCHA ¢ PasBUTHE TEODHH Jornpudsdmae-
cENX GyEEDER mocae Sinepa NPONCEOARI0 B OCHOBHOM B DAMKaX
MATEMATHYECROTO ARAJIWEA.




masa

Tpuroromerpu4decKme
(hopmy bl

Mamexamunxg ¢cmb MOKIN HAYKA,
KOMOPaR noxaIseaem, KaK B3 JHaeRsLx
Koguvecme worodums GpYrLE, KoM Suje
HELIBEE M NBE.

A. C. Anunroas

§ 1. Paguwannan mepa yrna

IyecTts BepTUKANEEAA NDPAMAR KACAETCH B
roure P orpysHE0CTH ¢ neETpom O pagmyca 1
(puwe. 102). Bygem cumMTaThE STY NPAMYID QHCI0-
BOfl OCRID © HAYAZOM B TouKe P, A DON0EHTENL-
HHM HADPALJICHHEM HE OPAMON HanpaBneHWe
ppepx. B8 emEnDy ZnuHE HA UHCAOBOW OCH
BoaLMes pasrye oxpymmocrti. OrMernM HA Opa-

mofl Heckoasko Touex L1, :t%. +3, n, roe

n=8,14 — uppanmonansuoe uncno. BooGpasus
9TY OpPAMYH B BHe HeDACTMMHAMON HWTH, 3a-
KpeILTeHHEOR HA ORpYHOCTH B Touke P, Dyaxem
MEICJENHO HAMATHDATE £2 HA ORpyMHOocTsE. Ilpn
BTOM TOWKH 9HCIOBOH npAMOR € KOORAHHATAME,

manpumep, 1, ~;— -1, -2 pepeiizyT cooTBRT-

CTBEHHO B TOUKH OKpymHocTH M, M, M, M,
TAKHe, UTO AAHHA AYrd PM1 panaa 1, grama
mPM' pnm% HT. K
Taxum ofipasoM, Kamgol TouKe npamod cTa-
BUTCH B COOTEETCTANE HOKOTODAR TOWHA OH-

PYHCHOCTH.

Tax KaK TOUKe NPAMOHR ¢ EoopamEaTod 1
CTABHMTCH B cooTBeTCTBMe Touka M., To ecrect-
BeHHO cunTaTk yroa POM, egmswuanmm # mepol
aTOro Yria HaMepaTs Apyrme yrasnt, Hanpmmep,
yroa POM, crepyer cunTaTh PABHLIM %. Taxoi
enocol MOMEPeHHA YIIOB MIMPOKO HENOALIVercs
B MareMaTHKe o dmaExe, B sroMm coydae ropo-

§ 1 259
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PAT, 4T0 YrAkl HIMePATCA B Paguan- ‘
ot Mepe, a yroa POM, naskipasor yi-
JomM B ofHH pagnan (1 pan). Howea gyre
orpyscsocrs PM, pasna pagmyey. Pac-
CMOTPHM OKDYHHOCTE paguyea R w or-
meTHEM HA Hell gyry PM pomem R m
yran POM (pume. 103).

Onpepenenme

HMenrpansawit yron, onwpamoopEi-
ofl HA AYTY, AIHHA KOTOPOH pABHA
pPagHyCy ORPYRHOCTH, HASWBASTCSH
yeaox 8 odun paduan.

Haiinem rpagyenyi Mepy viaa B
1 pagman (aanwewnaor 1 pap).

Ha xypca reomMeTpHH  HIBECTHO,
1o ayre arepol R (noayoRpyEEOCTE)
COOTRETCTEYET HEHTPANLEWE yroad =B
180%, rorne myvre moumocit A eooTserer-
BYET YoM, B T pas MeEbmmi, T. e,

! -1

—3

Tax xax n=3,14, To 1 pag=5T,3°. =N

Ecin yrod comepmuT o paLHa, To
e IrpagycHiA Mepa paBHA Puc. 102

a pan=(122 q}". ()

Sanawa 1. Hafttn rpagycayio mepy M
Yyria, PARHOMD ::—' pas. R
- o dopuyne (1) saxogmm: \

an 180 3x

% (20 3) 135, 4 r

Tak war yron 180° pasen = pag, To

o _ = e
! 180 P
Ecan yroa comepsuT (1 FPagycon, To Puc. 103
o pAHARHAA MEpAR pABHA
o
Q= IEI:I o pat. (2)
Sapaua 2. Haltte pagmasnymw mepy yras, passoro; 45°% 15°%.
- Mo dopmyne (2) saxomum: 4E"=m .45 PM—% pag; 15°=

—ﬁ-lﬁ pu=ﬁ pag. 4
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F TN

MNpreegem Tabaeny mawfonce YACTO BCTPeNANIHXCH YIA0H B
rpasgycHOR B PARMAHHOR Mepax.

Ipagyes ] a0 15 60 90 180

" x
4

Pazuann 0 5

oA
R

Ofmuno npE 0003HAMEHHH MEDL YINA B DAAHAHAX HAWMERO-
pARAe «pags onycramoT. Paguaanas Mepa yraa ygolea anf Beisiuc-
NEHNA gARHLl gyra orpyxcaoctH. Tak max yron 8 1 pag coorner-
CTHYET AVPE, ANWAHA Kovopol pammna pamwyey R, To yron B a pag
COOTBETCTRYET AVIE, JUIHHA KOTODOH HAXOAHTCR Do QopMyns

I=aR. (3

™A 3agaua 3. Konen muuyrHol crpenid KpemMaestkax KypasTon
NEIAETCH 1o okpymmaocTs pagmyca R=3,06 m. Kaxolt nyrs
NpOXOaHT Koden crpenxs sa 15 mun?

3a 15 muEH cTpelks NOBOPAMMBASTCH HA Yroa, pasaLf -E paj.
Mo dopmyae (3) npu u=% HAXOTIM

L;"—_a.nﬁ M=4,8 w. 4

L T

I--ERF-

Ocobfenuo npoctrolt nun Gopmyna (3) aMesr B cayuae, KOrga

pagmye oxpymuocTn R=1. Torma pamma ayrm passa BeJduHie

HEHTPARBHONO YIUA, COOTBETCTRYIOMWEro otoil ayre, B pagHaRAX,

r. e =0, drum ofnAcHAeTca yaobeTBO OpMMeHeHHSs pagRaHHONR
Mepsl B MATeMATHEE, QHauKe, MexaHWwEe W ap.

Bagaua 4. Jokassars, 4o NI0MALL S5 KPYroBOrO CERTODA pa-

Auvea K, ayra HoTOPOor0 CONCPMOHT o PAaj, HAXOOIHTCA OO0 QopMyae
o
H= %- a, Tne D<o<mn.

[Maomans EPYyTOBOrO CEKTOPA B T pad (MOAVKPYra) passa %.
llnamuy nAcHaLs ceRTopa B 1l pag B ® pas MeHbLme, T, &. PARNA

% :n, 3HAMMT, NADIIAAE COKTOpPA B G pAJ PABHA ‘%Ja, « =1

YnpasHeuua

1. HailtH pagHaEHY0 Mepy yria, BHDAMEHHOTD B TPAAYCAX!
1) 407 2) 120°; 3) 1507; 4) 75%; 5) 32°; 6) 140°.

2 thu rp«a,lwnnyn MEepy Yyria, BLDAMEHHOTO B DANHAHAX:
L) ,2} .3} 1':. 4) 2; 5) 3; 8) 0,36.
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3. (Yerno.) Onpegennts rpagycHyo H DAAHAHEYD Mephl ¥TAOB;
4) DABHOCTOpPOHHEero Tpeyronbmuka; 6) pammobespennoro nps-
MOYTOJILHOND TPeyroILENEA; B) HBAAPETA.

4. BuMHCIHTE PASRYC OKPYIRHOCTH, echH ayre gamaocl 0,36 m
COOTHETCTRYET menTpannumi yron & 0,9 pan.

5. HaiiTa pajuansyic Mepy VIJia, KOTOPHE COOTEETCTHYET AVTE OK-
PyWHECCTH ANEHEOH 3 oM, ecam paxuye oxpysaocTH pasen 1,5 oM.

6. [lyre HpyroBoro CeNTORE COOTEATCTEVET Yrod B %’-'— pan. Haifi-
TH NNOIHANE CEHTOPA, ECOH pagHyc Kpyre pased 1 om.

7. Pagmyc xpyra pases 2,5 oM, & NUomMags KPYroBOIG CEKTODA
pasua 6,256 cm”. Hafith yroa, xoTopwi#i cOOTBeTCTBYeT ayre
STOr0 KpPYTOBOTO CERTOPA.

8. BanoaanT: TabaHoy,

I'panycs 05| 36 | 159 | 108

On n

P | |

B ] 6 6 2,6 | L8

8. Bamomsurs Tabauoy.

¥ron, ® a0
¥ron, paa % 22
Pagwye, cm 2 10 6
Mavua gvrw, oM 2 5 10
Maomans cexvopa, e’ 50 | 25 50

10. Bupasurs B paguaHax jononHesEHe yraa, pasmoro 132°, no

11.

12.

13.

262

TOJSHOTO.
BanucaTh FPANYCHLIE H DATHAWHEIE Mephl yriaos: 1) OpasiinHo-
ro MEeCTHYIOALHEER; 2) OPARMIALHOID JREHAMNIATHVIONLHHKA,
B pasnobegpennom TPeYyTOALHEKE Vo npH sepimase 8 2,5 pa-
A MeHBIIE YUAA OpPpH ocHOBaHMM. Bripasurts yras Tpeyrone-
HEKA B IPpajiycHEOl ®H pagpansoli Mepax.

¥rasl TPeyronbEHKA OTHOCATCH Memxpy coboil wam 1:8:5.
BHPAIHTE YPIE 3TOM0 TPeyTONLHEKA!

1) & poaax opamoro yraa (d); 2) » rpagyeax;: 3) 8 pagwaHax.
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§ 2. NosopoT TOUKM BOKPYFr Havana KoOOpguHaT

B npepmayimes oaparpade HCOOALIOBANCH HArAALHLIR cnocol
YOTAHOBJIEHHA COOTHETCTEHA MENAY TOYRAMH YHOMOBOH npamoil B
voukamu okpy#pocTH. Iloxkamem TeDeph, KAK MOMNMHO YCTAHODHTE
COOTEETCTHHE MEJKAY NelCTBUTONLHEIME YHONAMH B TOYMAME OK-
PVRHOCTH C IOMOIIBK MOBOPOTA TOUMKH OKPDYHIHOCTH.

PacomoTpEM Ha KOODOHHATHOH NAOCKOCTH OKpPYMHOCTE pAIN-
yea 1 ¢ mesTpom B Havame woopmunar. Ee pasupaor edunuymob
oxpyasocmer, Bpeped noHATHE MOBOPOTA TOUKH eAHHEYHOE OF-
PYVRHOCTH BOKDYTI HEYANA KOODIMHAT HA YIoa & pajg, rae o — no-
foe FefCTEBATEILNOS WHCIO.

1. Ilyers a=0. [Ipeaoonoxum, Yo TOURA, IRUTAdChL OO GOH-
aEuEol oRpyxEoCTH o Toukn P(1; 0) nporue wacosoll cTpen-
EH, OpoImaa oyTs ZapHcd o (pre. 104). Konewsyno TONKY O¥-
i oboaaannm M.
B srom chnyuae OyaeM ToBOPHMTE, 4To Toura M noayuena H3
TOUKH P DOBOPOTOM BOKDYT HAYANR KOOPIAHAT HA YIOX O paf.
2. Oyers a<0. B aroM caydae NOBOPOT HA YIOn o Paj osEa-
HAET, UTO JEHMGEHHE COREDINANOCE TIO HaCOBOH cTpenke W TOH-
KA Oponuma oyThE aamsoR ol (pue. 105).
Mosopor ma (0 pajg osHEAYAET,
UTO TOWHA OCTAETCA HA Mec- i
TE.
PaccMoTpRmM HECKOALKO a>0
NpAMEDOH.
. ﬂ -
1) Ipr mnomopore ToOUKH \ P(1; 0)
P(1; 0) ma yroa 3 pap moxysa-
erca Touxa M(0; 1) (puc, 106).
2) Ilpn  nosopoTe TOUKH
§ K .
P(1; 0) ua yroa 5 Paa moaywa Puc. 104
erca Touwa N(0; —1) (pme. 106).

W

=
]

Puc. 105

Hnanpnr TOUKW BOKDYT HAYANE KOODOWHET




3) Ipu nosopore Tourn F(1; 0)
Ha yroa % pan noaygasTes ToH-
wr K({0; -1) (pwe. 107).

4) IIpn nosopore rouxn P(1; 0)
HE YTON —7 pajg NOAYYAETCH TOURA
L(-1; 0) (pue. 107).

¥ron NoOBOpPOTE MOMKHO JAAA-
BATE KAK B IDAAYCAX, TAX 0 B pa-
AHAHAX,

Hanpusep, #DOBOPOT  TORHK

P(1; 0) ma yron 3% oamauaer To e
caMoe, uTo H nosopor ua 2707 no-

BOPOT HA — ~ — @TO HOBOPOT HA
-80"~. 2

IMporanwoocTpREpyeM TOBOPOTE
rouks P(1; 0) 5a HeROTOPLIE YIJH,
BRHIDAOKEHHEIS ¥ DANHMAHHOR © rpa-
ayerodt mepax (pue. 108).

OrMerum, 9YTO0 OPH HOBOPOTE
roux® P(1; 0) wa 2%, 7. e. 5a 360°,
TOYKA BOIEPANASTCHE B DepBOHA-
ANTLEEGE Monnikenne (oM. pae. 108).

IIpn oosoporTe atoll TOYKM HA
—2%, T.e. Ha —360°, oma Tamkmxe
BOJHPALIAETCH B nepnoHAYMATRHOD
MOAOFeHEE.

Tenepr PaccMOTDHM HDHMEDL

yroa % =2*2:‘t+% TOYHKA COBEPIIAET JRA TOTHEE 0bOpPOTA NPOTHE

25‘.' Fmaasa Vil

L]

45"

60"

WU

A -

—@7—5 x | 180
.

3 j—f & | 210°
= 2n | 360°
LS

[

' %
63—5 i o
—@7 -n | -180°
L

Puec. 108

IIDBI]]JGTDII TOYKH HO YTroaua,
bonpmmit 2m, u Ha yroa, messmui - 2x. Tax, npr mopopore HA

TpuroHoOMETPHYECKNE hOpMYTik:




P(l]:_l_l}
x

Puwe, 109 Puc, 110

JACOBOH CTPENKH H eIje OpPOXOSHT OVTh -;- (prc. 109). IIpu noso-
poTE HE YTOA — % =—2:2n— % TOMKR COsepIIAeT ABA NOMEMX obo-
POTA IO YACOBOH CTPEIKE H eIl ODPOXOAHT OYTh % B TOM MNte HA-
npapaeErRE (pre. 110). 9
daMeTHEM, UTO OpH nosopore Toukn P(1; 0) ma yroa —-;- no-

n
JYIARETCH THA Me CAMAH TOHKA, 4YTO A OPpH DOBODOTE HA Yrod —

2
(em. pae. 109).
Boobine ecam a=un+2n&, rae k — umenoe THONIO, TO NpH To-
sopore Toukd P(1; 0) sa yron o DOAYHAETCHR TA dEe CAMAR TOSKA,
4TO W OPH NOBOPOTE HA YIO4 (.

Kascnomy neficTERTEIRHOMY YHCAY O COOTHRETCTBYET &1HACT-
PEHHAH TOUKA SAMERYHON OXDYRHOCTH, NOOYISeMAN NOBOPO-
oM rourn P{1; 0) ua yroa a pag.

Oamoit ® To# e Touxke M egHUMEYHOH ORPYMEHOCTH COOTHET-
CTEYET OECKOHCYHOS MHOMECTED JARHCTEATONLALIX YHEEN
o+ 2nk, rae k — Degos HHCAO, SATANIINK OOBOPOT TOTEH
P(l; 0) 8 rouxy M (puc. 111).

M
P(1;0) P(1; 0)
x i
a) )
Fic, 111
§ 2 [RSS

MoBopoT ToMKY BOKDYT HESAD KOOIAHAT



Jagaua 1. Haflthn ®oopoMHATH TOYKH, NOJYIeHHON DOBOpO
rom touxn P(1l; 0) 5a yron:

1) Tn; 2) - 3%,
2
[> 1) Tar kax Tr=n<42n-3, To UpA nopopoTe Ha TR DONYHA
TA ¥E CAMAA TOYKA, YTO W NUPH OOBODOTE HA T, T. 8. DOAVYA

TOYEA ¢ Koopaneatamn (—1; 0).

2) Tax xax —-5?'=—%—21. T0 NpPH NOBODOTE HA -—ng- mo

AYHAETCHR TA JRE CAMAS TOYUKA, 9TO W TPH NOBOPOTE HA —%. T.
NOAYHaETCH TOYKA ¢ Koopamuarama (0; —1).
Orser. 1) (—1; 0); 2) (0; —1). 4

yhk

dagaua 2. BanHCATE Bee YrAN,

HA KOTOpPLIE HYMHO [NOBSPHYTL TOU-

xy (1; 0), arofs B peayanTATe ODOJNY-

YHTH TOUKY M(fl-; l)‘ M
2 '

> Ha opaMoyToARHOTO TReyroJibHE-

wa AOM (pue. 112) caepyer, o A

uro yroa AOM pases % T. & OEHD

HO YICH NOBOPOTA PaBeH % Cregona-

TenrbHO, BCE YLl HA KOTOPLIG HYH- Puo. 112
"o nopepEyTs Touky (1; 0), wrobu

HOAYIHTE TOIKY (—‘g—: %). BEIPAMCAITCH TAK: %+2:#. e ke Z, 4

=306 waMepeHEN YII0E HA NPAKTHKE

Hoparne of HIMEPeENH VIIOB HIBECTHO H3 reoMerpun. 3a
CAHHALY HAMEPEHNA YIi0E HPHEMMAIT HexoTOpLI onpegesenmbiil
Yrom 0 ¢ ero NoMombE HIMEDHDT SPYTHE YTUIRL

38 ejMHEULY HIMEPEHHA VII0B MOMHO OPHHATE mobol yrom.

Ha npaxtaxe yae Oonee TpeX THRICAY NeT 34 eQUHHIY WIMe-

pEHHHE YIA0B OPUHATA % YACTE OPAMOrD YrIE, KOTOPYIo Ha-

IEIBAIOT TPaAYCcoM, B mexnume 58 elHHHLY HIMEDEHHES YIVI0OB IPH-
HUMEWT DonHsil yron, 5 MOPeNIABAHHH §8 eIHHANLY WIMEDEHHA

YIOR TPHEHEMANT pyMG, pABHLNR é YaCcTH NojiHOre yraa. B

apmuafgepul 38 eHHHIY HIMepeHHA YTAO0E OPHHATH EI'-J HACTE NOA-

HOTO Yriia, HOTOPYI0 HASHEBAWT GOdLMHEM JeleHHeM VraoMeps
(0,01 wacTh GOALIIORO AEAEHMH YrAOMEPA HASKBAIT MANLIM leie-
HHEM YraoMepal.

B censH ¢ pROBHTHEM TeXHHKH nNofABHAachk notpefHocTs mo-
YUATE KPYTOBLIEe JIBHCEHNA, T. &, MOBOPOTH HA CKONL YrOAHO GONb-
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[Ife YTJLL, & TAKMRE pasauvyibie KoaelaTe bEsle TPONeccsl, CBASAH-
HEE ¢ KpYroBaM gemmenues. Bosauxas norpefHocTs B HOBO#H
ynHBEpCANEHON efmENme waMepenwa gyr u yraos. Taxoll epusn-
et oKasaNcH pagman. =1

YnpamueHns

14,

L5.

16.

17.
18.

19.

21.

Haitre KOOpARHATH TOMEH efaauTHOl OKpyHtHOCTH, NOIYHEH-
aoii mosoporoM Toukn (1; ﬂ}ln.n_vmn-
1) 4x; 2) — 3; 3) —6,5m; 4) 55 5) 35 6) —45°.
Hp egueauuoill oRpYyMCHOCTH OOCTPORTE TONKY, HOMYHEHHEYIO
noroporom Touk# (1; 0) ma aa,auannui yroa (15—17).
K. uks e
s 2) ;' 8) - Im
R . . T = o
4) = §) - 7w 6) -225°
x . X A
1) I:i:ﬂl. 2j 3 4 2n;
3) Zion; 4 -1
1) 3 ponk, keZi  2) - ni2nk, keZ.
Hafiry xoopfiRHATHE TOYEH, NOIYYeHHON OOROPOTOM TOUKH
P(1; 0) un uamau:ﬁ Yroma:
1) 3x; 2) - n, 3) -—E n; 4) 5x; 5) 5407; 6) 810"

Haiirn nu-np,.mua'ru 'mwuu. NOAYHENHOH DOBOPOTOM TOUKH
P(l: 0) sa aapannsi yron (keZ):

1) — 5 420k 2) 5 +2xks 3) 54 2nh; 4) - 3 4 2nk.

. HaflTe ROOpAMHATEI TOUKH, OOAYYEHHOA OOBOPOTOM TOMKN

P{l 0) ma mumﬁ yroa (k€Z):
1 Edn; 2) Lam8) —ﬂnk. 4) —n+wk.

Hni-ru BCE yr.u:u HA KOTOPLIE HY:HO DosepayTh Toaxy FP(1; 0),
YTo0LE DOXVUHTE TOUKY € KOODAMHEATAMM:

1) (1; O); 2) (=1; 0); 3) (0; 1); 4) (0; —-1).

. OnpenennTE YETBEPTL, B KOTODOR pACHOSGMIEHA TOYHA, DOAY-

ueHHAA nosopoToM Towke P(1; 0) an yroa:
1) 1; 2) 2,75; 3) 3,16; 4) 4,85,

. Hafirm upcno x, rae 0< x<21, 0 HATVpANLHOE wucno k, T

EMe, YrTolh BREOCAHATOCE DADEHCOTED =X+ 21k, ecnn:
1) a=9,8x; 2) n—'?-l-:r:

Tk = _=ﬂ
3) a- = 1) o 3 .

&2 |JEast

MoBopoT TOMKH BOKPYS HEYARE KOOMIMMET
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25*

2

g

Ha eamERYH0d OXPY/EHOCTH TOCTPOHTH TOYRY, NOAYYEHHYO
nopoporoM Tourr P(l; 0) aa yroa:

1) 4,6m; 2) 5,6m; 8) —6m; 4) —Tn.

HafiTH HOOpAHHATH TOYEH, TOoayueHRHOH TOBOPOTOM TOYKH
P(1; 0) na sagaaanit yron (keZ):

1) —’T’er; 2) 2%+ 2k
) %ka; 1) -5;-+2u.

. BaNMCATh BCE YTAR, HE KOTOPDLE HYMHO OOBEPHYTE TOYKY

P(1; D), urobs DONYVURTE TOUKY ¢ KOOPAHHATAMMN;
o (2w (B, 1)

2 2 2 2
Hs muomecrsa yrios, BRPAREHHEY (GopMyaci -:;:-—E—[Ek—].‘,l.
rae k=0, £1, +2, ..., sadfita: 1) anMeRBIAR TOA0IKRTE s
Huiit yroa; 2) maumensmuil Do Moaymo yrod.

Kamamit #3 cnegyomnux yriaos DPefeTABMTE B BHAE CYMMb
360°k + o, rae kEZ u o — HeoTpHNATENBELI VrON, MeHBITHE
a60°:

1) 450%; 2) 1100°; 3) —T700";

4) -90°; &) 1440%; 68) —1760°.

. doe rouxn A 7 B, naxofsammuecs B OPOTHBONOMOMHBY HOH-

OAX AHAMETpa, HASHHAIT ABACATHCA [0 OKPYKHOCTH B OHOM
HanpaBnesHH. Touxa A B KAMUIYI0 MAHYTY OIMHCHBAST IYTY
B 60° Toura B — ayry » 48°. Yepes cRoIBKO MHHYT IOCHe
HAYANA ABMMKEHHA npomsoiiger nepsoe, wropoe, k-e commaje-
Hue TodeK?

lse rours A » B, EEXOIATIHACA HA KOHIAX BIANMHO HepieH-
OHEVASDHEX IHAMETPOER OKpPVMHooTH (pue. 113), maunmaor
OLHOBPEMOHHO ABATATHCA [0 OKPVMHOCTH: Touxa A — mo
HACOBON CTPeNKe, ONRCHIBAA KAMAYIO MEEYTY AyTy B 20°, Toy-
ka B — pporie 9acoBofl CTPEARH, OIRCKBAN KAMAYI0 MEHY-
vy ayry B 25°. Yepes cHoNERD MHNYT DpoHsolijer nepeoe,
sropoe, - coHNANEHHS TOTeRT

s uA
Eil'lu-—\P“
A o P[li__El
(v} ’ x 0 cosa x
Puc. T13 FPue, 114

Fnmaa Vi
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31. Bupaours pym6: 1) 5 rpagycax # munyrax; 2) 8 pajwannx.
32. llna momepenns reorpadurueckoll joarorsl MecTa ynorpeGrmor

1
oCoiyi0 eIHUHIY, HAdLHBAEMY0 YacoM. Wac qomroTsl pased %

gacTH nonHoro yraa (3607), aa goropuiil nosopaunsaerca 3em-
an 2a eyTEHE. Ongue uac cogepaut 60 MHEH, A KANIAR MHHYTE
conepxuT 60 c. Bupasnrs 1 w, 1 Mmun v 1 ¢ goarors B rpa-
AyCAX, MAHYTAEX W CeRYHAAX AYTH.

§ 3. Onpenenenve cuHyca, KOCMHYCa
M TaWreHca yrna

B wypee reomerpan LK BEeAEEL TOHATHA CHEYCL, KOCHEYCA
H TAHTEHCA VL4, BLIPAMEHHOMD B PPAIYCAX. JroT yron paccMaT-
pEBAICHE B npomexyTee or 0° mo 180° Camyc M HOCHHYC OpOHE-
BOJLHOTG YIIa OUDeAeIMIoTeH caegyviomus ofpasom (pue, 114):

Onpeganesne

Cunyeom Yyzag o HAILIBAETCA ODAMHATA TOUKH, NoayIeHH0N
nopopoToMm Toukn (1; 0) soxpyr HaYATA KOODAHHAT HA YHOO o
{ofcanagaeres sina).

Kocunycos yeaa ¢ HaASKHBASTCA AbCUNECA TOIRM, TMonyHeHHoH
posopoToM Touk® (1; 0) poxKpyr HAYANA KOOPIHHAT HA YO O
(0BoaHAYMARTCH COBO).

B orAx onpefeneHMAX Yrod ¢ MOMET BEDIEATLCA K&K B
rpagyeax, Tax ¥ B pagsanax. Hanpusmep, npe nosopore Toaxu (1; 0)

Hi yTOM %. 7. ¢, Ba yroa 90°, momywaerca rouxa (0; 1). Opauna-
Ta rouks (0; 1) pasma 1, nosromy sin -;— =5in90°= 1; afcnucen sTof

Touru panaa 0, mostomy cos % =eos80°=0.
AameraM, UTO npupeedHEbe OOpegeleHa CHEVCE B KOCHHYCA

o CAVHAe, HODE4 ¥roa sagdodes B nposme:syrse or 0° go 1807 cos-
NagaXT ¢ Dﬂm&ﬂﬂm. Hﬂﬂ-ﬂl’.‘-‘l"ﬂm H3 I{F[I-G-ﬂ I’Eﬂ!ﬂﬂ"l’pﬁﬂ-

Sazaua 1. Hadfiti sin{—mn) "
cos (—x). vk
[ Towua (1: 0) npu NOBOPOTE HA YIOJ
-n nepeiiger 8 Toury (- 1; 0) (pme. 115).
CregosaTensso, sin(-n)=0, cos(-n)=

=—1. 4

B3annga 2. Hafire sin 270% n : (1 ml;_:
cos 270°. i
[= Touxa (1; 0) opr moBopoTE HE VIOI
270° mepeitmer m Touxry (0; -1)
(pwe. 116). Cneposatensno, cos270% =
=0, sin270°=-1. « Pue. 115
g3 11268

OnNpenenaHMe CHHYCH, KOCHHYGE W TEHIEHCE yrna



HanomuuM, 4o Mepy yraa a (8 pa- vk
AHAHAX) MOMHO pPACCMATPHBAETE KAK
nelicrerrensEoe uucao. [Mosromy sino
H COS5( MOSKEHO PACCMATPHBATE KAK 9HC-
nosbie BRpasenwa. Hanpasep, 8 ypas-

i .
HeHHH sinx=a, raje ¢ — BATAHHOE YHC- [ A {1-,9}
0, CUHTAGTCH, 4T0 X — HEH3BECTHOR 21041\‘3 x
SHOMD,
Jagaqua 3. Pemnts YPARHSHRE
asin x=10. [ﬂ: _l]

o+ Pemmprs ypapmenne sinx=0 — aro Pnc, T16

aEaunRT HAHTH BCEe YIUTM, CHHYC KOTO-

puix papes mynm. Opameaty, pABEYIO HYIO, UMEOT ABe TOUKH
enNERTEON oxpy:xEccTH (1; 0) u (-=1; 0) (em. pue. 115). Dra Tou-
kR monyuaiores u3 vouxu (1; 0) nosoporom mHa yrawm 0, x, 2x, 3n
u 7. g. Caefosarensso,

ginx=0 npn x=nk, roe keZ,
M Pemnrs ypaBHeHHe:
1) ginx=1; 2) cogx=1.

[> 1) Opgueary, pasayw egaanne, ameer Touka (0; 1) egpununod
ORpYRADCTH. DT8 TOUKA nojaywaerca ms vouws (1; 0) oosoporom

HA YTUIR §+21:k, kelZ.
2) AbBcimccy, pasHYID eAMHNNE, HMEeET ToWKA, NONYYeHHAR Ha
Towkn (1; 0) nonoporom Ha yvrawm 2xk, keZ.

Orser. 1) x=§+2nk. ReZ; 2) x=2nk, kcZ. 4

Onpegenavme

Tanzeicom yera o HASKBASTCN OTHOMEHHE CHEVCA YINA K ero
wocunycy (obosmavaetcs tga).

Taxwm obpazom,

sin
tga R
IR
Hin-— iy
b e . O s L R SN
Haupumep: tg0° =~ = = =0, tg ko 1.
Rl

B npeofipasopauuax WHONAA HCNOALIVETCR KOTaHTeHe yraa O
(oboamanaerea ctga), woropwii onpegennerca dopMynod
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8

Hanpumep: >, ""_'i.
o_ 08270° 0 _ L apaieinn’ PO T3
ctg270°= ror =7 =0, cta 7 v R L.
_‘ S R
a

OrsMeTEM, uro ging W cosa onpefensHn gns mwoboro yraa,

A HX 3IHAYeHERA saxmouenn or -1 go 1; tgas= u&n: onpeieieH
AMME IIA TEX YTAOE, IIA KOTOPEX cosa=0, T.e. Ans aoinx yr-
A0B, KPOME (@= ~;~ +nk, keZ; ciga= ﬁ% onpefeided JHINE ANA TeX
YINOE, A8 HoTopHX sine#=0, r.e. prs awbux yraos, Kpome
a=xk, kecZ.

3anaua 5. BurawcanTs 4ﬁn%+ﬁcm%—t¢{=.
O S = = 1 Y8 i
4ami+\l"§umh-wtg}-—4r 5 +V3 2 1=2,5. «

YnpasHeHus

33, OrMeTuTsh HE eAMHEEYHOR OKPYRAOCTH TOYWEH, COOTBETCTHEYIO-
O[HEG YHCAY @, SCam:
1) sina=1; 2) sina=0; 3) cosa=—1; 4) cosa=0;
5) sina=-0,6: 6) sina=0,5; 7) cosa = %.

34. BuuncanTs:

1) sin(-3)+cosZs  2) sin0-cos2n;
3) ginn+sginl,5x; 4) sin0+cos2n,

35. HafiTit spavenws cHEyea W gocmmyca umcna fi, ecam:
1) f=38m 2) p=dn; 3) p=3,5n;

4) pﬂ%n; 5) B=uk, R€Z;  6) p=(2k+1)n, kEZ.

Briuncants (36—37).
36. 1) amﬂn—m—?u; 2) cosl-cosdn+cosd,bm;
3) sinnk+cos2xk, keZ;

4) cos [2&;1}& — sl {4k ;I.}n  ReZ.

a87. 1) tgn+cosn; 2) tg0°—-tg180°% 3) tgn+einng 4) cosn—tgan.
48. Hafire apauende BRIPAMEHENA:
L3 x n,
1) 3sin st Ecwﬁ-tﬁ 3!

T % K X,
2) 531n—+3t::-—5cu&:—1ﬂ¢tgi.

4
8) (2tg 2 -tg2):cosk; M sin}-cosT-tgl.

3 RN
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39. Pemmates ypaABRHEHHE:
1) 2ginx=0; 2) %cm:nﬂ; 3) corx=1=0; 4) 1-ginxr=0.

40, BaiscHEAThH, MokeT A6 sina GuTh pABHLIM:
1) 0,049; 2) -0,875; 3) -V2; 4) 242,

41. HafiTh SHAROHHG BRDAMKEHHAT
1) 0,5c08a—\Beina opu a=60%
[ i 4 3
2) mui+slni opu o= 2.
42, Hafitn sHaUeRH? BHRIDAMCEHHA:

1) sln%enui—-sinimﬁ; 2) Etg’%—_{:tg’i—nin%m'

4 3 6 6 8"
43. Pemnare ypaneenme:
1) sinx==1; 2) cosx=-1; 3) gindx=0;

4) cos0,5x=0;  5) ain(% +Br|:) =1;  6) coa(Bx+4m=1,
44. Henoasayd MHKPOKAABKYAATOP, OPOBEpMTL PABCHCTBO!
1) sin 60°=0,866; 2) cosdb"=0,707;
[ g ¥
3) ma-gmn,m. 4) sin i3 0,225.
45. Buumennts ¢ rousocrsio go 0,01, Henonsaya MHEPOKATEKY-

AETOp:
1) coad,81;: 2) cosdb®12; 3) noarl-,:?- n; 4) :e;it'lt—’-'E R

9
BrigcHHTE, 9T0 DOMbLIIE:
1) 8in 20° mmm sin 207 tg40°; 2) cos42” wnm cos42°. tg 48°,

HNoxasars, 9T0 BCAKAR XOPAA EAMHMYHON OKpyRHOCTH paBua
YABOEHHOMY CHHYCY NOJOBMHBE UEHTPANLHONO YIAA, COOTHET-
CcTRVIOmero atofi xopye.

48] Cpasuuth ¢ HYJEM DASHOCTB:
X 4 b x
1) m{ﬂtg’-a-)-utgl. 2) tgl am{ﬂnma).

§ 4. 3nakm cuHyca, KOCMHYCA M TaHreHca

1. 3maxn cHEyCAa W KOCWHYCH,

Hyers roura (1; 0) AsMaeTcA 00 SAMEHYHOH ORPYHHOCTH
OpoTHB Yacopol erpeard. las Touek, HEXOOAIIAXCH B OepBofl qer-
BepTH (KBAZDAHTE), OPOAHHAETH W AGCHHCOR OoNoMHUTesbHE . [ToaTa-
my sine=0 u cosa>0, ecin l}t:u-:-E,

[nx Toveik, pPACHOAOMEHHEEX B0 BTOPOl QeTBEEpPTH, OPAMHATE
MOMGENTENEHEE, 8 0COHCCHI OTPHUATENbHEL. CIeIOBATEILHO,

2I28 rnana Vil
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Pwe. 117 Puc. 118 Pug. 179

gina>0, cosa<0, ecan %-‘:u{n. AHANOrAYMHO B TPeTROH 9oT-

pepr gino <0, cosa <0, a B weTpeproii wernepTn sina <0, cosa >0
(puc. 117, 118). Hpr sgansseiimes IBAMEAHN TOYER 0 OKPYHHEO-
CTH GHAKH CHHYCA H KOCHHYCA ONDeJensiorTcA TemM, B Kakoi
IeTHEPTH oRMmerca Touxa. Eoan voura (1; 0) ammsgerea no waco-
poif cTpenKe, TO GHAKH CHHYCA H EOCHHYCAE TAKHE ONPEeldoTCH
TEM, B Kaxoll 9eTBEpRTH OKA8METCH TOTKA.

dagawa 1. BuacHEATE 3HAKHM CHHEYCA B KOCHHYCA yraa:
dn o. gy 0=
11{.2}‘?45.31 =
d=

> 1) ¥Yray o COOTBETCTEYET TOUKA BIHHAYHON OKpYMHOCTH,
paCToNoMeRTAR RO BTOpoil wertseprr. [MosTomy sin i—":-u, nm% =D,

2) Targ xax T45°=2-360°+25°, 1o momopory Toukm (1; 0) ma
yroa T45° coOTHETCTEYET TOMKA, DACOOROMEHHAH B neprod wersep-
i, Hooromy sin T45° >0, cos 7457 = 0.

3) Tar wak —n-:—ET'-f.—%. To npH nonopore rogrx (1; 0) ua
Vo =t OOAYHASTCR  TOuKA Tperhed gersepri. [lostoMy

7
sin(— 85} <0, cos(~ 5£)<0. <

2. 3maxn Tamrenca.

sina  prooromy tza>0, seri sing
oS o

IIo onpegenennn tgo=

COS{ BMEOT OIHEEKOBRE SHAKN, W Lga <0, ecnn sino ¥ coso BEMe-
0T OPOTHRONONOMHEE SHAKN. JHAKH TAHMEHCA § PAEANHUTHLLX TeT-
BEPTHX NOKHAHL BHA pucymEgre 119,

B3agawa 2. Buacywre auak taurencs yraa: 1) 2607 2) 3.
[= 1) Tax xax 180°<260° <270, To tg260°=0.
2) Tag xaw %-c 3<m, 170 tg3<0, o

§4 213

JHAKK CHHYCA, KDOWMYCA W TAMTEHCA



YnpasHeHws

49. BUACHETE, B Kakol 49eTBEPTH HAXOAHTCRA TOUKA, HOJVYeHHAH
nopoporoM Touks P(1; 0) Ba yroa o, ecam:

-SE. - - L
1) a 4" 3} e e 3] x 6 ' i} a=4,8.
50. Iyers O<a< . BrisncHHTE, B HAKOR usTBEpTH HAXOZHTCA

2
TOWKE, ToAYUeHEAR DopoporoM Touks P(1; 0) ma yrom:

1) %-tu 3 w—mn: 3) §+a: 4) m—a.
51. OnopegenATh IHAK YHOIA Sino, SCAH:

1) um%; 2) a=-0,1x; 8) a=5,1; 4) a=-470°.
52, OnpegennTsh SHAK SHCMA COS@, eCIH:

1) u-%n: 2) a=4,8; 8)0=-53; 4) a=—150°.
53. OnpenenuTs spax gyEcKs tgo, ecnyu:

Da=Lm  2a=87 Ba=-18 4) a=28%.

b4, Onpeaennts sHAKA 9Hcex sina, coso, tgo, ecmr

1) x<a<3z; 2) %n{n{¥; 3) 1:-“_«:2::; 4) 2x<a<2.5x.

2
55. OnpepennTts saaxkn ancen sina, cosa, tga, ecmm:

1y a=1; 2) a=3; 8) u=-3.4; 4) a=-1,8.

58, Myers ﬂﬁu{%. OnpeiennTs SHAK 4ACTA:
1) uin(%—u}: 2) m[~;—+u): 3) cos(a—x);

4 tg(a-2) 5 tg(2x-a) 6 sinx-)
57, BuIRCHWTE, K8KOBH SHAKH w#oesa sino, cosoa, tga, ctga, ecam:
1) Btr-r:u-c—l-gﬁ: 2) %«:u{ %.

68. Haiite sEeueEHs yrOoB O, IMKTOYENELEIX B OpoMemyTHe or O
A0 2m, GHAKH CHHEYCA H KOCHEYCA KOTODHX COBNAJHKT, DARTHY-

HEI.,
689, OnpegennTs asax gucna:
. ex . Ox 2n Tt & A
1 = === e ] e -
imnaam‘ E}cmamﬂ E]r.g_"+am‘

60, CpasanTe uHCAA:
1) 8in0,7 m sind; 2) cosl,3 n cos2,3.
61. Pemure ypanuenme:

1) sin(5n+ x)=1; 2) cos{x+3n)=0;
3) WH(%“*‘I}“-I: 4) ui‘n(%u+x)=—l.

2T  naas Vil
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B2. Buscuurs, B RAKOH 4eTBEPTH HAXOAMTCH TOUKA, COOTBOTCTRY-
IOMIAA YHCAY (1, SCHM:
1) sina+ecose=-14; 2) gina-cosa=1,4.

B3. Momer au sina (cosa), rae & — Yrod HEKOTOPOTO TPEYIONb:
HHEA, LT orpunaTensamM? Eeaw momer, To B xaxoM cxyaae?

B4. Moxer an sin%(m%). rie @ — Yroa HeKOTOPOro TPeyrofib-
HAESa, OHTH OTPHOATEALHLIMT

B5. Cpammurs ¢ aynem:
1) sinb-tgh-coah; 2) gsin3-tgd . .cosl.

§ 5. 3aesucumocTs MEXAY CHMHYCOM, KOCHHYCOM
M TAHreHCOM OfHOr0 W TOr0 Xe yrna

BuificHis S8EHCHMOCTE MEXUIY CHEYCOM H KOCHHYCOM.

Iyers Toaxa M(x; y) enuEuunoll OKPYRHOCTH OOdy9eHA OO~
poporom rTouxm (1; 0) ma yroa o (pme. 120). Torga no onpegene-
HWH CHEYCA H KOCHHYCA X=Cosa, y=sina,

Touxa M upHEApNeRAT EAHHATHON ORPYHHOCTH, TOITOMY o
woopauEaTsl (¥ ) yioRnersopsior ypammenmio x'4yi=1. Chepo-
BATEARHO,

sin*a+cosfa=1. (1) vA

Pagencreo (1) ssinoadAaercs NPH
NoGMX JHAYEHHAX O B HASHIBAETCH

OCHOSHMM  MPUZOHOMEMPUYECKILM o

moxcdecmaom. x /’ﬂ -\\, HI'L 0)
Ha pasescrsa (1) momuo sino 0 x

BEPASHTL Yepes cosa, & COSKE BMpA- v

auTL Wepes sina: Mcosa; sina)

sina=%V1-cos’a, (2)
ecosa=%Y1—sin*a. (3) Puc. 120
B arax dopMysax 3HAK DEpe] KopHeEM ONpefenfercd JHAKOM
DHDAERNA, CTOAUErD B JeBOH uscTH QOpPMYILI.
dagaua 1. BRuMCINTD 8IN o, ECAOH GOS0 =— -E o T:-r:u-r.a—;.
[> Bocmomsayemca dopmyaoi (2). Tax xak n<a< i—“: ro sina <0,
T. e. B hopuyne (2) nepes KOpHeM HYMHO DOCTABHTE JHAKR 4—»!

NP ey malegy Fsel AR
gina=-Y1—eoa'a Vl T g -
Bamaua 2. BelusciuThs cOSQ, eCaR ainu—% H —%f.ufcﬂ.

§5 NaIs
JaBMCUMOCTE MEXTY CHHYCOM, EOCHHYCOM W TEHIBHCOM
CAHOND W TOTO %8 yrna



[ Tax ®ax _1;.-:“-::{}, To cosa >0, nosromy B dopmyae (3) me-
pen KopHéM HYMHO DOCTABHThH OHAK a4

cwu-‘l."l—sln“un"‘fl—% --E—-""E. -

a3
BuificHHM TENepsh SABACHMOOTh MEHLIY TAHMeHCOM H KOTAHDEH-
Bin cosa
vom. Ilo onpegesesnio t.gu-m. ntgucm. Ilepemuoman mo-
LICHHO 3TH PABSHOTREA, NOAYYAEM
tga-ectga=1. (4)
Hz pasencrsa (4) MomnBo supasuers tga wepes ctga u maobopor:
1
tga= . (5)
1
clgo= T (6)

Pasemerna (4)—(6) cupapesnusu npu a# ;- k, REZ,
Bamaua 3. Buuncnwrs ctga, ecan tga=18.

[ -—1- = r-l-
[> Mo gopmyne (6) Aaxognm cig o ek -
dapaua 4. Buuncants tgoa, ecnn sina=0,8 n %{u{ﬂ:.

[> Mo dopmyne (3) saxogum coso. Tag kar %-c’.u-::n. To coza<(.

TMosromy cosa=—YV1-sin*a=—{1-0,64=-0,6. CregosatelsHo,
tgo= Sna _ 08 4

wn 00 b 4
P Henoasays oCHOBHOE TPHIOHOMETDHYECKOE TOMAECTEO W OHpE-
IeneHHEe TAHPEHCR, HAfIEM S8BHCHMOCTL MeMJY TANCEHCOM M HO-
cHEycoM. Paspennm ofe uactu pasencrsa sina+4cos’a=1 Ha
cos®a, mpeamonaras, =ro cosa=0, Tloayanm PABEHCTHO
cos” x+ain’a 1

i » OTEY A
cos” @ cos’ o 5
SR T ) P (N
[ ] [ §
dra opmyns Bepra, ecan cosa =0, 1. e, npu n:t5+::i. ke Z,

2
Hs med MOMHO BHIPHIMTE TAHFEHC Yepe3 KOCHHEYC H KOCHHYC uepes
TAHTEHT.

Sagaqua 5. Bemucanrs tgo, ecan cmu=—% " %ﬂ:n{u.

[~ Ma dopmyast (7) nonyuaem tgia=—- —1= —— 118,
cos” o [_i}’ 9
b

Tasrene 80 Bropoil TeTREpPTH OTPMOATENER, TODTOMY tE0=— %. -

m B  Crass Vil
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Bapaua 6. BapciaaTh cosa, ecan tga=3 & tca{%‘-.

B vy
1+tgfa 10
;:-:uq:%’ﬁ, o cosa<0 u moatoMy cosa=-Y0,1. € =1

- Hs dopuyas (7) Baxogmm cos’a= Tak xax

YnpamueHwn

66, BuAcHATs, MOMeT A8 cHEye (KOCHEYC) DPHANMATE SHOTTEHITN:
0.03; E; E; ll; _.l.s—: -

8 8 13 11

67. BuAcHENTL, MOTYT A8 OJHOBPEMOHHO BRMIOTHATHCH DABEHCTEA:

1) ninung Hmu-%; 2) sh:u-—% umun—%;
3) ﬂnun—% " mu—g—#—': 4) gina=0,2 u coan=0,8.

G8. BuapcanTe:

1) gina, tgo o ciga, ecan mun—% ] %{ucn;
3n

2) cosa, tga n ctga, ecan nlnun—% An<a< 5

69. Ilo oamomy Ma FAHEHRX 9ucen sino, cosa, tgo ® otg o mafTe
OCTANLELE TPH:

1) ma=% H %iach: 2) ging=0,8 n %t‘lu{n
3 : ina=- b g 3% .
3) ctga=—3 u -E—{u-:?.ﬂ. 4) sina 3 ® 2 << 2n;
f e e an
5) tga=—24 n 3 <a<m 6) clga 35 W R<e< 5

T0. BuAcHNTE, KAKAE JHATEHWS MOMNET OPHHUMATL:

1) cosq, ecan sina= ﬂa; 2) sinm, ecam mn--i;
5 Ve
4) sina, ecan enauz—‘;—: 4) cosa, ecnan slnu--%g.
T1. BRfcHuTs, MOIYT AH OIHOBPEMERND BRHNOIHATHOA DABEHCTHAL
1 1 i 3
= - — 2 t = — L
1) sina Entgu 7 ) ctga 3 W eosx=—
72. llycTs @ — OfMH M3 YTJAOR HPAMOYTONBHOTO TPEYTONBHWKA.

2V1D
L
73. Maneerno, uro tga=2. HafiTh aHauenne BLpasenn:

Haitrit cogo o tFo, eoal sing =

1) etge+tiga 2) gino-cosa |
etga-tga " sina+ooso
3) 2gino+3oo8m _ ) gin® a+ 208 u

Bsinu-5eosa " gin®n-cos®a

0's [T

3aBHCHMODTE MEXTY CHHYOOM, KOCHHYCOM W TAHFEHCOM
GOHOM M TOMD we yrna



T4. HapecTno, wro ainu+mu--§-. Hadiru:

1) sinacosa; 2) sin®o+ cos® .

75. YnpoctuTs:
1 ? L
1) mlu—tg‘u—nin’a. 2) cos® a+etgla- e 5,
3) m:,u—tg*a[m*m+ 1): 4) (1 +sina)ctga- ul:‘ :
£ ]
5) sina pinag 6) cosa o8 o
l+cone = 1-coma’ 14+sina = 1-sine’

76. Hanecrno, uro sina +cosa=p. Hafira:
1) sina-cosa; 2) sin'a+cos'a.
[77.] Hasecrno, aro tga+ctgo=m. Hafira:
1) tgfa+ctgfa; 2) tga-ctga; 3) tgla+ctgla.

§ 6. Tpuronomerpuueckue Toxaecrsa
Sapaua 1. Moxassts, uro upw c=nk, keZ, copavepnueo pa-

sefero 1 4etgto= :
rd sinfa
COS L

[ ITo onpeneleEHI ctgu—m. H OO0TOMY

X z I
1+=t€lﬂ=l+ml“_'.in i:l-lnﬂﬂﬂlﬂ._ —.
sin®a sin®n gin®a

e npeolpasopaHuA BEPHE, TAK KaK sina# 0 npu a=nk, keZ. o

OnpepenaMue

PapeHoTso, COPAREANHAOE ANN BCCX ONVCTHMEIX SHAMEHHT
BXOAHIEX B #Horo Gyxe (T. &, TAKHX, OPH KOTOPLIX @I Jepan
H NpaABAH TACTH HMEIOT CMBICT), HASKBAIOT moxdecmaoos, a
3AA8YTH HA JOKASATEALCTED TAKHX DABCHCTH HAGRIBAIDT SATAYIE-
MH HA JOKABATENALCTEO TOMIECTE.

OfRTHO TPH AGKABATENRCTES TPHIOHOMETDHYECKHX TOMISCTH
HAW OpH YOPOMEeHdH BEPaMenni 100yCTAMLE JHAYAHHA YITOR He
YOTARRABJINBAKT, CCIOH 3T0 He TpefyeTcH B YCIOBHH JAJATH.

3anaua 2. lorasars Tomaecroo cos a=(1-sina)(l+sina).
> (1-pinc)(l+sina)=1-sin*a=cos®o. «

danaua 3. Moxasats TORIECTRED goxn . living L
e 1-gina oOE L

> MoraxseM, Yro PASHOCTE MERGTY JeB0H ¥ npavoll gpcrame panga O
_eosa_ 1+sina _ cos’ a-(1-sin’a) _ eos®a—pos’nx 0
1-sina cosa  cosofl-—sina) cosa{l—sina) ke

m};,l Fhaes Vi
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MNpe pemeswn sagay 1—3 menonssoBanHch CASAYIOOHE COO-
cofkl NOKABETENRCTRA TOM(AeCTB: UpeolpasoBAHHE JeBoll YACTH H
npanoil; npeobparopaune NPABON YACTH K JNEHOH; VOTAROANEHHE TO-
ro, 4TO PRINOCTE MEAY Jepol ¥ npaboll WACTAMH paBNA HYMW.
HWrorga vaolEo 0KASATENBCTEO TOMMIECTBA npopecTH npeobpasona-
uEeM ero nesofl B npasoll wacTell K OTHOMY B TOMY ¥e BLIDAMEHHID.

Banawa 4. Noxasars TORIECTRO 1-tg'a wcost o= gint o,

l-f-tg!u.
1 sin‘a
2 2
> L=tga cos® a _ ‘oo8 u—tin!a —costa —sinla,
1+tgla 14 sjn’ unu"u+lin o
cos® a

eos® o —sin' o ={(cos? a - sin a) (cos® a + 8in’ 1) = cos® - sin' a.
TostecTso JORAIAHO, TAK HAK er0 JEeBAR W NPABAN YACTH PAR-
an cos® a—sina, -
1

Janana 5. YOopocTHTh BhIpAKEHHRE ey
1 2 slndoos % =ginacos. <

t_ﬂ'l;t+l:|'t‘{l- Ii.llﬂ+mu. - dn#u+mlu
oo8a  Bino

¥YnpaxHenusa

78, lloxasaTh TOMTECTHO:
1) (1-cosa)(l+cosa)=sin"a;
2) il-uiun]{1+ﬂinn]=m=u:

3 =tgia; 49) =5 —ctg’w
) 1- aln" ) 1-cos’a
1 _ teinfa=1; 6) — 31 costa=1.
1+t e 1+etgda
79. YVopocTHTE BeIDANGEHWE:
1) cosa:tga-2eina; 2) cos—sino-ctgo;
sina um’u
3) 1+ecosm ’ 1) 1-sina "
B80. VopocTHTs BEIPAREHUE B HalTH ero JHAYGHHE:
1) w upH a x,
1-costa 4'
2) cos®a+ctga+sina opn u=%;
1 E
3 — =
) s 1 npa « 3
4) cos’a+tgfactg?a+sina npr a="=.

3
i 6 N

TpMroHoMETDWSBOKHE TORASCTRS



Bl. HoraaaTh TOMIECTRO:
1) (1-sin*a)(1+tg'a)=1;
2) sin” (1l +otg' o) -cos® a=sin® .

B2, ¥OpocTHTE DRIPAKEHEE:
1) (1+tgta)cos®a-1; 2) 1 -sin"a(l+ctg®a);

s 14tg’a
3) L+tgas = 4) T
83. Jlokasarh TOMIAECTRO: .
1) (1-¢os2a)(1 +cos2a) =sin®2q; 2) Hne-l__ 1

cos® o 1 +sina
3) cos'a—sin*a=cos*a-sina;
4) (sin®a-cos?a)® + 2cos? asin® a =sin' o+ ecost s
5) _sina +1+Eﬂllt= -8 6) sina _ 1+cosa,
1+eoaa sina gina 1-cosa aina

1 1 _ 3. 2o aind

7) 1+tg’u+ l+ctg3-::_1‘ 8) tg'a—sin*u=tglasina.
84, Toraaars, uTo SHAYEHNE BHpAKEenNs (asin i +beosP) +

+(bsinPp-acosP)! He CABHCHT OT BENHMMEL Yria i
85. BupaowTs:

1) sin'a—sinu+cos® @ wepes cosa;

2) cos*a-cos’ u+sin? @ wepes sina.
86. Hasecrno, uro tga+ctgu=23. Hafive tg’ o+ otgda.
87. Pewnte ypannenne;

1) 2sinx+sin®x + cos?x=1;

2) 2sin*x+3cosx—2=0;

8) Becoax—2sinx =3~ 3sin?x;

4) cos'x—sin*x=2sinx-1-2sinx.

B8, Haiire anavenwne UL PEFKE TN tg'u+¢- :

tga+ctga=>5. A sopns
89, Haiirs spauenwe BLIpAKeHHS sin acoso, ecmm sina—cosn—0,6.
0] Haftrn anawenie ampamenns cos’o—sin® a, ecam cosa-—-
-gina=0,2.
HoxazaTs ToOMISCTRO:
1) nin“uﬂ-rntguhma’n[l +bga)=sina+coso;
2) 1—(sin" u+nnﬂ o) =38int o cos? o

3) \f“uinu / 1-sina -—2tgn, 90°<n < 180°:

+etg? o, ecan

1-sina ' 1+aine
'1+eosa ax
4 -2 etpe S E—,
j‘\/lircusu Vl—coun s bl S
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§ 7. CuHyC, KOCUHYC W TAHreHC YrnoB a u —a

Iyers Touxu M, u M g BAMHHYHOR OKPYHHOCTH NONYYeHs Mo-
BoporoM TouxE P(1; 1’]} HA VIOL G B - coorsercTeerHEo (pre. 121).
Toraa ocs Ox gennt yron M ,OM, nomonam, & mosromy Touxu M
M Ht CHMMETPRYHE OTHOCHTEILHO ooR Ox.

AbBcomcesl 3THX TOUEHK COBNAJAIT, A OPAHHATE OTHHYAKTCH
ronbsxo snaxkamu. Touxa M, wMeeT KOODIHHATH (cosa; sina), Tou-
ka M, UMEET KOOPIMHATH l(::.uﬁ:lj»r.r.]l; sin(—a)). CaegosaTeanso,

sin(—a)=—sina, (1)
o8 (— o) =cos . (2)
Henonssys onpefeienmue TaH- vk
renca, NOAVYBEM =
tg(-a)=2ml0) _—sina__ 4., i :
coi{—a)  cosa / A P(1: 0)
tg(-a)=—tga. (3) ] v p—. "-;
Popuyan (1)—(2) enpaseganss \
opn mobux o, a dopumyaa (3) — gin(—a)
npH o % +nk, keZ. s
MOKHEO NOKA3ATH, WYTO ecan P s

a=xk, keZ, T0
clg{—a)=—ciga.
Popmyasl (1}—(3) noapoaamwT CEOSNTE BRIACAEHNE IHATEHHI
CHHYCH, KOCHHYCA M TAHTEHCA OTPHIATEILRHLIX YIJOR K BRYHCIE-
HEW HX aHaveHddl 408 nofoMuTedbHWX yriaok. Hanpamep,

aln(—a;—}-—sin—g-+%. cnﬂ(—%)—m i— -—"?—.

w(-5)-teg-a

YnpaxneHwna
92. BaraHcoTHTE:

b coo(-3) (-3 )ra(-3): 2

v
1 +¢ty“{-%}
3) cos(~-n)+ etz(—- %) —E.'.Lu(—%x)d—ctz(— %) -
g D))

B_M(—:)

93. ¥YopocTHTh BhIpANeHHE:
1) tgl—a)cosa-+sina; 2) cosa—clgasin(-a);
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cos{— -;l',l+ajn{ a;'_l
coa’ a—-sin®a

3) 4) tg(—a)etg(-a)+cos® (- a)+sinfa.

84, BuuBcaANTb:
2-sin*(-§) + o0’ (-5)

1)

2) V3sin(- §)-2ctg(- %)+ 4cos(~ 2 ).

4

85. YopocTaThs BHDLIREHHE:
1) SinlCa)teos’(-a),

1-gin(-a)coa{-a) "
96. [lokasath TomAecTBO;
1) cosasin(6r—a)-(1+ctg? (- a))=ctg(—a);
1-sin®(-a) sin(a—2x)
2) e iR-0) 1 m’{—u} ctg .
97. PemnTs ypasHerHe:
1) sin(-x)=1; 2) coa(-2x)=0;
3) cos{—2x)=1; 4) sin(—2x)=0;
5) cos® (- x)+sin(-x)=2—gin’ x;
6) 1—sin*{—x)+cos(4r—2x)=cos(x—2x).
98, Moxer AM CHHYC OTPDHIATEALHOMO yraa GuiTh THCIOM NOAOHH-
rensHuiM? [IpusecTin npuMep.
99. Cpasanti ¢ HyaeMm:
1) sin{-=110°)}cos (- 1107) tg (- 110°);
2) sin(—4)cos(-5)tg(-1).

1-{!‘]]1ﬂ.+l:lﬂlf—ﬂ})"
—sln(-a)

2)

§ 8. ®opmynsl cnoxesus

@opMyNaMH CHOMEHHA HASHBAKNT QOPMYNL, BHPAFKAIIIHE
cos{otfi) u sin{otf) uepea cHEyCH W ROCMEYCH YraoR o B .

Teopema

Odoa mobGux o u } cnpaneniuso DABSHCTRO
cos(a+ f)=cosacosP—sinasinf. (1)

™ O yers TOYKHE M M o H M +y DONYYEHR [OBOPOTOM

'rmmnM{l ﬂ}nayrma, ﬂnu+ﬂmﬂrwmmnu{pm 122).
Mo onpegeneHuin cHEYCA H KOCHHYCA 9TH TOIKH HMEWT chie-

aywume koopaunarti: M (cosa; sina), M_, (cos(—fp); sin(—p)),

M y(cos{a+f); sin(a+p)).

m momn Vil
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Tax kax LMOM_ -=<M OM,, To passofeppenane Tpe-
yroasEEEE M, DM atd " M ,OM_ pabHn H, SHATHT, PaBHE HX
OCHOBAHHA Moﬂdﬁf_ x M B‘M Caemosarensno, (M Huw} -
=M ,M_}’

Henoassys dopMyny DACCTOAHHA Meddy ABYMSA TOYKAME, IO~
AyHaeM
(1-cos{a+P))? +(-sin(a+p))* =(cos (- p) - cos a)* + (sin(~P) -sin a)®.

IIpecbprayem ATO PABEHCTRO,

Aenonbays dopmyns (1) m (2) ma § T: m
1 -2cos(a+pB)+cos® (a+ f)+sin® (e + )=
=cos’i—2cosPfeosa+cos®a+sin®fi+ M, M,
+2sinPsina+sin®a,

Henonbays OCHOBHO2 TPHTOHOMET-

PHUBCHOE TOMASCTRO, NOJYHAEM M,

2 - 2 cos (e +P) = o *
=2-2cosacosp+28inasinf,
oTEYAA My
cog(a+f)=cosocosfl—sinasinfi,
wTo # TpeboBANOCh Aoxasars @ FR Pue. 122

3anaua 1. Burumeanrts cos 757,
> To (popuyze (1) maxomum cos 75°=cos (45° + 30°) = cos 45° cos 30° -
_aind5esind0e= Y2 V3 V2 1_16-V2
=2

Bamennn 5 Gopmyne (1) f ua =§, noayuum
co8 (- f)=cosacos(—f)—sinasin(—f),
cos(a—p)=cosacos f+ sin asin f. (2)
Jagaua 2. Buraucanrs cos 15°,
[ Mo dopayae (2) ooaygaem
co8 15° = cos(45° - 30") =coa 45 cos 307 4-8in 45° gin 30° =
VE VI V2 1 _VB+\2 <

g 2 2 2 4

3agaua 3. [loxasats QopMymnsl

cua(i—u)-mna, uiu[%-u)—msn. (3)

Mpr o= -;- no gopayne (2) momyaaem

nm{%—ﬁ]-cm%mﬂ+ﬂinlainﬂ-nlnﬁ. T. .

2
m(%—ﬂ)=nlnﬂ. (4)

&8 m
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damenun B 9Tol dopMyne [} @A o, DOXYVEM m(% —u)=ain [

Monaras B dopmyne (4) ﬂ=%—n, AMeen ﬂn(%—ﬂ)—cﬂﬂu. «

Henoasaysa dopuyan (1)—(3), smpegen dhopmynasl caomesns
. =ang| & — i LT R
ans ewayea: sin(a+p) uoa( 2 (a+ ﬂ}) m(( 3 q) ﬂ)

n:ﬂﬂ(%-u)mﬁ+nin(% —u)ainﬁ-ainctmﬂ-l» cos asin i,

sin (& + ) =sin acos f+ cosasin p. (5)
damensa B Gopmyne (5) p ma —f, nonyuaem

gin (o~ p)=sinoeos (- )+ cos asin (- B),

sin{x—f) =sin acos }—cos asin p. ()

Sanaua 4. Buuncanrs sin 210°,
- sin210°=gin (180° 4+ 30°)=sin 180° co=s 30° + cos 1807 5in 30° =

_p.13 EELAT
0 -i-+{_1] E——E.i

Jagaqa 5. BriumcanTs sin B; cm?—m%nm%.
! 8= .o o 8r L TR S
sm—u,r mu? Bll]?l!ﬂﬂ—nT sin( 3 ?] ging =0, 4
= 3asaqa 6. [loxasare pasescTso
tga+lg
terioa+ = _I'_E T
glo+f) taatgP (7)

sin (o 4§) Le ni.m:r.t:mﬂ-i-cml:l’sinﬁ
cos(m+f)  cosocos[i-ginaainf !
i aHAMEHATENL nocaefRed aApofs @A npomaBegeRue cosacosfl, no-
ayanm dopuyay (7). -

@opuyna (T) momer Ouwre DodesHA NpH BHYHECHeHEESX. Ha-

apimMep, tg225°— tg(180° 4+ 45°) = % 1. =y

= tglmep)=

Paagenuns qHciHTEd:

Ynpakuenus

1W). C pomomsm GopMyn CHOONKEEAN BEIYHCANTL:

1) cos135% 2) cos120° 3) cos150% 4) cos240°,
101. Hafite soaqenne Baipastenma;

1) c0a57°30'cos 27°30 +sin 57°30 sin 27°30';

2) cos18°30' cos 25°30° v—sm 19°30 sin 25°30°;

Tn 1ix I‘h_
8) cos -2 9 “T—ﬂiﬂ? 9’
ar T Er T
'i} meﬂ?ﬁ'Eiﬂ ?H.ln?+

SO0 nasa VI
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102.

103,

104.

105.

104,

BrrmcanTs:

1) cua(-"! +|:r,}. 8oaH Sing = L nO0<a<Z;
3 v 2
sl -t g <

ijﬂ(a 4),mamu s B 3 <asw

YOpocTHTs BRIpAGKEHRS:
1) cos3acosa—sinusin3a; 2) coabficos 2 -+ sin dfisin 2f;
x brx x b .
3) nuﬂ(? +E}m(ﬁ -u]-siu(-f+u.]ﬂin(-ﬂ- -u.},
Tn Zn = O CRE
4) euﬂ(?+u)m(aﬁ— +|:=J +ain(? +m)um(—ﬁ- +u.),
Hafire spaueEHs BEIPAMKENHA:
1) 8in T3%0co8 17" +cos T3%8in 177%;
2) gin T3°co813® - co0s T3%8in 137;
o= A .5 br
3) mﬁm 3 +sin 13598 15 ¢
. TR L T Tn
4) mnﬁnnﬂﬁ—am—ﬁmuﬁ.

BrivHeanTh:

1) 31“('1+£). ecan cmu-~% n ﬂ“fﬂ"c%&i

i)
2) ﬂln(%—u). ecan sim:::% W %«:u-ﬁ:.
YVOopooTnTs BLIpAMGCHHE:
1) sin (a4 p)+sin(—a)ecos{-p)
2) cos(-a)sin(~f)-sin(a-p)

3) cos( 2 -u) uinf%-—ﬁ)—ﬂin{u—ﬂ}:

4) sin (o + [) +Biﬂ(§ -u} gin (- f).

107.

108.

109,

110,

Bramrenwts cos{a-+ ) 7 cos{a—f), ecan sina=- %, %n{-uﬂ‘
= B %
- for,
<2Zn, | sinfl ”.ﬂ B %
BempearTh gin{o - ), ecan coso=-0,8, E-*Cu-‘::rr, H sinfi=
12 an
L ﬁ‘ ]'['Q:E{ ﬂ 5
Bumacants tg (o + ), ecan ﬂinu-%, %ﬁudﬂ. " Wﬂ-%.
%n{ﬂfzm
VOopooTRTes BRpAKEHHE:
1) cos(w—p)—-cos(a+p)
2) tun(-E +u)cnﬂ(£-—u) + l.5111":1;
4 4 2
3) cosd3a+sinuein2a; 4) cos2a—cosacoada.
285
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111. lokasaTs TOMASCTHO!

sin(a+P) _ tgattgh. , cos(a-P) _ ctga-ctgP+l,
sin(a-f) tga-tgh’ ~ cos(e+P) ctgn-ctgPp-1

3) m{%q.a)-i_f{mu—uinu]: 4) ﬁ%— =ctgf-tgo.

Baumemants (112—113).

1)

T a
tg——n—-tg——n
1+tlﬁt'l‘.l-ﬁl‘

gy Llitgitigos: ., 1-tgldtiglr
tg b6 -tg10° ' tg17%-tg18® *

113.1) tg(a+P), ecan tga=—2 m tgh=2,4;

2) etgla-P), econ ctgus-% netgp=-—1.
ﬂu(%+u}-cm(-;-+u)
Bin(%+|!l) +nuﬂ(§—+n} .

114. ¥ opocTHTE BRIpAAEHNE

115, VapocTHTs Buipajenne:

1) sinacos 2a +sin2ocosa; 2) sin6f cos 3f—sin 8f cos 5f.
116, Pemmre ypasaeane;

1) cogBxcosbxr +8inbBrainbr=—1;

2) sin3xcoabxr—sinbrcosdx=—1;

= - - i) e L
3) ‘.”Em(‘+x) cogx=1; 4) ‘I.ﬂnln(‘ 2:]+:|i|:13 1.
YopoeTHTh Bapaskenne (117—118).
tpos+tgP l4tgatgh
1240 tga-tgh’ 2) 1-tgatgp’
3) sinbBa - ctg 8a —cosGa: 4) mE-ctg‘E +ain§;
5) con2a +min2a-tgpa; B) nmgu-sin‘ﬂa-ﬂgm

118.1) tgatgP+(tga+tgp)etg(a+p);
2) (tga-tgP)etgia—p)-tgatgh;
Betg? 15°-1 y 50" —tgb 1
8-ctg®15° tg 50° tg 5°
119, Hoxasats, uTo ecan ﬂcu{—:—, 'I]«:B::% " a+ﬂ—§. To
D (+tga)(1+tgP)=2; 2) (1-ctga)(l-ctgf)=2.
120, [lokasaTe TOMOECTEO:
1) sin®*(o—p)+sin®* P+ 2sin (o - ) sin fpeoso=sin? a;

2) tg3a=tgate(] +a)te(X -a).

m- Feama Wil
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§ 9. CuHyc, xOCMHYC W TaHreHc ABOWHOro yrna

Buipegem (OPMYJIR CHHEYCA H KOCHHYCAE ABOHHODO Yyrias, He-
NoALSYA GOPMY s CHOHEHRA,
gin2a=gin(a+a)=ginacosa+sinacosa=2sinccosa.

sin2e=2sinacosa. (1)

3apawa 1. Buumcants sin2a, ecnn sina=-0,6 n ::{n{a—;-.

IMo dopuayne (1) maxoznm
gin2a=~2ginacosa=2.(-0,6) -cosa=-—1,2cosa.

Tag xaK u-::u::-ai”, o cosa<0 B moITOMY

cogt=—Y1-gin®g=-1y1-0,36 =-0,8.
Canegosatensgo, sin2a=-1,2-(-0,8)=0,96. 4
cos2a=cos(a+a)=cosacosa-sinasina - cos’ o —sin®a.
cos 2a=cos’ a—-sin‘a (2)
Banaua 2. Buunenurs cos 2o, ecnn cosa=0,8.

- Henonsaya dopuyay (2) 1 ocHORHOS TPHIOHOMETRHYIECKOE TOM-
Aecteo, noayaaem cos 2a=cos'a—sin*a=cosfa-(1 -cos’a)=
=2coefa-1=2.(0,8"-1=-0,82. «

3apaua 3. VopocTuTs BRpAMeHHE m“—m';‘.
B s i 1-2gin"a
sinpcosa Zsinacosa gin2a _ sin2a _

1-2sina  2(sin® o+ cos® a-2sin’ a) zﬂfm'm—ain‘n} deosla
1
3 tg2a. 4

dapa=a 4. Bummeanrs tg 2o, ecan tgu—% 5

- lonaras & dopmyae tg(o+f)= gottep (cm. § B) f=a, no-

Y HReM 1-tgatep
Gemle 3
tg2a PRV 1 (3)
9.4
[pu t&’ﬂ-% mo Gopumyne (3) saxoguM tg 2a= f -%.

P
1-(3)
™M 3apgaqa 5. Berotcanre sinda, ecan sina= 3{

> gin 8a = sin (a+ 20) =8in acos 20 + cos o sin 20 = sin o (cos® a -
—gin?a)+eosa2alnocosa=sinacos®o-gin®o + 2sinacos® =

&5 287

CHMHYC, KOCHHYC W TAKMBMC ORORHOFD YIna



=3sinacos? a—sin®a=3sina(l -sin®u)-sin"a=3sina—4sin*a=
=gina(3-4sin®a).
Ipu a:l;l:u:r.=l noayaaes Eijlﬂnul(ﬂa—_!.) _H, -
4 4 4 1a

¥YnpamHeHus

BHIpaanTh: CHHYC, KOCHHYC WAH TAHTEHC, ACOONLIYA OpPMYIR
meoiiroro yraa (121—122).

121. 1) sin48% 2) cos164%; 3) tg92% 4) sin %‘E; 5) cos 2%,

a
122. 1) sin(%ﬂx)'. 2) ain(ii +|i); 1) m(%—u):
4) m{%‘;q*a); 5) smina; 6) cosa.

Brrumennrs, He Henoiways kanskyaaTopa (123—125).
123. 1) 2ain15°- cos 15°; 2) cos®15°—sin®15°%

YRS 2L 4) (cos 75°—sin 75°)°.
1-tg¥15°
. ®, - N B 5
lZ-l.l]Ea;lanna. Elcuus sin 3
2tg
8 . VZ_(cos® 4ain XY
3) e 4) 22 —(cos T +sin X )",
-]
125. 1) 2sin 757 cos TH; 2) cos® 75°—gin® 7567;
gy ~BMlS 4) WC22°80°-1
1-tg" 76° tg 22°80°
126. Buunenuts sin 20, ecan:
8 a X . — 3=
1) sing = g B3 Se<m 2) cosa 5 ® n<o< "
127, BemucanTs cos 2a, ocan;:
1) uma=%: 2) ln'nu---:-.

128, Buuncants tg 20, ecan tgo=0,5.
¥npoerures smpamesne (129—130).

129, 1) 2eo840°-cos 50°; 2) 28in 25°-sin 65°;
3) sin2a+ (8in @ -cosa)®; 4) cosda +sin® 2a.
gin 2a 1+ posda
130. 1 o L
; (sina+ecosa)® -1 ) Tooeta
131. Jorazats TOMIECTBO:
1) sin 2o=(gin e+ cosa)® - 1; 2) (sinw—cosa)=1-5in20;
3) cos'a—sin'a =cos 2a; 4) 2cos’a—cos2a=1,

m Fmaa Vil
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132. Buuncanrs sin 2a, ecan:
1) Einl‘.l+ﬂlJEtl—%'. 2) ulnu—mu—ni.

133. JloxasaTs TORISCTRO:
coa Jix win2o—2cosa

—_—  =gtga-1; 8) —————— =-2 :

2 slnacose +sin®a o=2 ) gina-sin®a e
3) tga(l +cos2a)=8in2a; 4) 1 -ooedo-Faan Ja ~etgo=1;
14cos2a +8in2a E

5 {1-2cos*a)(2sin® a—1)
) dsin*aces’

=ctg? 2a;

~2sin?{ X - % )—ging; _sinatsinda
6) 1-<win (4 2) sing: T) 1+cosa+onsln i
134. [loxasars TORAECTRO - *

P e B 2yZsin(a-1)

cosc(l+ectga) _El.nu{,l-p-t.guj‘ sin 2a
135. PemmTh ypasnenne:
1) sin2x—-2cosx=0; 2) cos2x+8in"x=1;
3) 4cosx=s8in2x; 4) sin® x--nmﬂx_
5) sinTcos L+ 2 =0;  6) cos*  ~sin® .
136. ¥YnpocTaTE BEpameHie:

l+sin2a . 4, (c0s0,750- 8in 0,750)°
(sin u.+nuu‘_r‘ 1—sin1,5p

187, Morasars Tomaecrso:

1) auag~cm%’-‘a-ﬂ 25: 2) Beos 10 coz 207 - 00840 =ctg 10°;

3) 16cos20%:coad40°  cosB0” - coa 80°=1;
4) tga+2tg2a+4tgda+Big8a+ 161g 160+ 32ctg d2u=ciga;
o

tg
5) —H—HE—H%E 6) sin 3asin® o + cos 3u - cos® a=cos® 2a.

1] gin 18%= ; 2) tg?36°. 1g® 72°=5.

§ 10. Cunyc, KOCHHYC W TaHreHC NONOBUHHOIO
yrna
1 1lo wanecTHRM annte:mnu ging W cosa moxmuo HaliTH 3HAve-

wna sin e, cos S u tg 2, ecam womectmo, B xaxoft werseprs me-

2 g 2’
SMHUT YTON CL.
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Ha dopuyas cosZx =cos® x —sin®x npn .:-% OIYIaeM
=con? S _gint &
cosa=cos” 5 —sin® 2. (1)
BanumeM OCHOBHOE TPHTOHOMETDHYESCKOS TOMLISCTHO B BHjE
=pog? 2 Lain? X
1=cos 3 4-gin 5 (2)

Crnagmean pasencrea (1) u (2) u suuwras w3 pasencraa (2)
paseHcTBO (1), TOAYMAEM COOTRETCTREHHO

I+cﬂsﬂ=2mu’% (3), l—euu-ﬂﬂn'% (4).
Dopmyast (3) B (4) momuo sanNCATE TAK:
cos? 3 — 1088 (5), sin® 3= 1=588  (g),

Dopuyns (5) n (6) sassisarwT GopMyJIaMN CHEYCA B KOCHEY-
CA DONOBHHHOPO yrad. HHOTAE HX HAGKIBAKT TAEMRE HopMyIomMu
RONUNCERUR CRIENEMIL.

Ecan mapecred cosa, To ma dopmya (5) u (6) momso maiiTi

[nin-g-l " |m%’ Buaxu Erj.n-;- n m% ‘MOryT GLITH OnpegeneHs,

@CHN MBBECTHO, @ KAKOH WeTBEDTH NEMHUT Yroi -;

Jamaua 1. BeuncowTs cos%. et cosa==0,02 m O=o<x.
o dopmyne (5)
coal 3 Lteosa _1-008 g 49,

2

Tax xax 0<a<n, To “‘:%"';T H NoaToMy m%:n-ﬂ. Crepo-

BATENLHD, COS % =10,49=0,7. =

Pazgenur pasencreo (6) ua pasencreo (5), noayuum dopayny
THHTEHCA OOIORHHHOTO Yriaa

a_ l-cosa
2 l+cosa @

dagana 2. BuawmcanTs tg%, ecnm cosa=0.8B ¥ t<o<2n.

Mo dpopuyne (T) aMeenm
@E_I-Mﬂ_l—ﬂ-ﬂﬂ&g-}_
2 l4cosm 1+08 1,8 9°

= o
R
2 2

Ilo yenorwo <o < 2mn, DoaTOMY

HO, tg%=-—"1f%-- % «

m Foawma Vil

<xmtyg -;5 <0, Cnenoparens-
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Sanaua 3. YopocTHTs Bhpamenne

l-cosa l;g' %= 1+cnw:

1+cosa RN
2 gin®
1-cosa t,"ﬂ 14coaa 2 n m,n @
el P e & a2 —-—— !c.
1+cosa 2 2 mgn ‘I:g" tg"’

-ma’%-l—m'%—nm’%. <

Bagaua 4. Pemurs ypasgenne 1+ cos2x=2cosx.

Tax xax 1+cos2x=2cos"x, To AaHHOe YDABHeHWe ODHMET BRI
Zeos’ x=2cosx, oTkyna cosx(cosx—1)=0.

1) cosx =10, r-§+xk. keZ:

2) cogx=1, x=2rn, neZ.

Hrak, HOXOAHOS YDPABHSHHE HMOeT Re COPHH KOpHeH: x-% +nk,
keZ, 7 x=2nn, ncZ. B oreeTe MOMHO JANNCHBATE Ofe cepHR C
oguoit Gyxsoit (k waw n) Tax: x=%+nt. r=2nk, keZ. 4

dagawa 5. Bupassrs sing, coso ® tga wepes tg%.

Eulnru-nmE
; - ey o o 2 2
1) sina ﬁn(ﬂ 2} Zﬂnznﬂﬂz -
[+ [+ [* ]
. Emimi (s Et['-i-
aln’%+m‘% l+1;g’%
L ] 10
col” ——gin"—
ok BT 3 YOt 2 e, . 2 2 _
2) cosa m(z 2) cun‘z sin 3 3
20 ntE e L]
O S o el '
m’%+ﬂn’-§- l+l.'.]"%
o) %3
e e
Etg% 1-1.;’:;- 31-:%
singt=s———, ecosg=———, tga="—""7T"7.4
11?3 1+t 1-t*3

Mo popeynam B3 3AAEYH 5 MOMHO HAXOAHTH CHHYC, HOCHHYC

# TAHTEHC VIIa O, JHAR TAHRTEHC YTi& %. | s |

s 10 102l
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YnpawHeuus

139. BupasiTh KBATPAT CHEVCA (KOCHHVCA) J80AHHOIC VLA Jeped
KOCHEYC ABOMROro yraa:

1) sin®*15°% 2) I:WE-}; a3 cm’[i—u); 4) sln‘f% +u.).

q
140. Haltrit uncaosoe GHATEHHE BEIDANCHESN;
1) Bm*%—l: 2) 1-2m*‘l*
3) %wmn*w: }-—3-+2eus=15°

141. Myers cosa=0,6 w D<a< = r BrruncanTs:
for L =, g
1) nma. 2) cos o 3) tgz. 4) ntgz.

142, Myers a'mu—% " %«:u <. Baiasenmrs:

1) sin — .3] cun— 3) t.g— 4) ctg%.

143. Bmm'rh:
1) 8in15%; 2) cos1H7; 3) tg22°30°; 4) ctg22°30'.

144. ¥npocTHTE BRIpastenite:

1) l—mxsu.: 2) sinm 3) 1-cos2o+sin3a
sinea 1+cose l+cos2a+8in2a '
1+ vosdn 1+ cog2u+sin 2a
4) Ltomeda, : = .
) ginda " % §in o+ oos o L 8) (1 ~cos2a)otga

Hoxasats Tomwgecteo (145—146).

145. 1) 2cos {T-E}=I+utnw 2) Esin“(——--—-) 1-sino;
p i, g L,
146, 1) ::}Lﬁ“-ntgpi; 2) ﬁ%;-tgm
e 3
B Trenge = et Y e te(Gre)

147. ¥npocrurs Beipamenne:
1) ﬂsini(% —a)+si.112u;
2) Zcun“(f ~a)-sin Za.

b d
148. lorkasaTts, 9T0 eCin ﬂ{:uc:i, TO

V1+sina-V1-sina=2sin % 2

m |'||::_r_.! Wil
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149. ¥opocTuTh BRIpazteHne ?E—ET:"—E :

150, Pemuth ypaBHeHHE:

1) l—cnﬂ.t:-EEin%; 2) l-l-nuﬂ.r-ﬂcuu-%;

x x 3r), = =
3) 1+cos £ ~2sin(% -2 ), 4) 14 cosBx=2cosdx;
5) Esi.u’-;--k%ninﬂrzl: G) Eam’r—%ahﬂx=1.

151. BuiacHEATS, CYIIECTBYET AW Takofl yroa a, 5To:
1) cos’a-cos?25° =cos? (45°-a) - % gin o

K u_E L S IE o
2) &in (45 2)+_1_,1m1u=:: cos” & + cos 130°.
152.) llokaaaThs TONIECTEO:
l4+cosctcos2ofcosdun &
1) gln 2o + 2ain o eos 2a SotRay

2) l -gina—cosda4sinda
gln 2 4 2 cosacon i

=tz

§ 11. Dopmynsl npuseaexus

Tafauns sEaveArii CHAYCA, KOCHHYCA, TAHPEHCE H KOTAHIEH-
CA COCTARNMIOTCA Ana yranon or 0° mo 90° (mm or 0 1o %j 8ro
o0 BACHASTCA TEM, 9T0 UX SHAYEHNA 08 OCTANLHLIKX VIVIOB CRONHAT-

CHA K JHAYCHWAM AIA OCTPRIX yFTIOB.
Samasa 1. Berauenars sin870° u cos 8707,

> Bamerum, aro 8707°=2-360°+1560°, CrefopaTensio, NPH DOBO-
pore Touaxse P(1; 0) soxpyr saksans xoopawsar #sa 8707 rouka co-
BEPIIET JABA NOIELIX obopoTa B eme noBepHeTcd HA yrom 1509,
T, 0. DONYUHTCR TA Mg camas Touwa M, 9ro ¥ OpH NOBOPOTE HA
150° (pue. 123). Hostomy sinB70° =sin 1507, cosBT0"=cos 150°.

Puc, 124

§ 11
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Hocrpoum rouxy M, cummerpuunym Touxe M orHocHTenRHO
ocet Oy (pue. 124). Opaunars rowex M n M, ogunakoss, a abe-

LWHCCH — OPOTHBOMOAOHHBE wHeaa. [Tostomy sinlﬁﬂ‘-uinﬂﬂ“n—lé—*
cm]ﬁﬂ“z—cMBQ"-—%}

Oreer. ainB'i’ﬂ"n%, cosBT0% m— % .
IIpn pemenwn sagayn 1 MCOONBIOBANHCEH PAREHCTRA

sin{2-360° + 150") =ain 150°, cos(2-360°+ 150°)=cos150°, (1)
gin (180° - 30°)=sin 30°, cos(180°-30°)=—cos 30°. {2)

Pasenorsa (1) sepEsl; Tak kKaxk OpR noBopore Touxm P(1; 0)
Ha yron a+2ak, k€Z, nonyunaeTcs Ta e CAMAA TOUMKA, WTO H OpH
OoBOpOTE HE yroa a. ChrejosaTensHo, BepHH! hopMY I

sin (o + 2nk)=sina, cos(a+ 2nk)=coso, kKEZ. (3)

Papercrea (2) AAsoTeH USCTHEIME CIVIAAME (GopMyn
gsin(r—o)=sina, cos{n—a)=—cosa, (4)
Hoxasxem (popmyay sin(x—a)=slna.
) Npumenss GopMyay CloMeHRA IAf CHHYCA, DOMYIASM
gin(f-a)=sintcosa—coansina=0-cosa—(-1)-sinaw=sgine. ®
ABANOTHYHO AOKAJHBASTCA W Bropas us dopmyx (4), koTopme
HASLMAKWT GopMyaasmu npusederus. DopMylaMe TPHBEJENHA LIS
CHHYCA BASKEBAIOT CAeAVIOLINE MIECTh (DOpPMY:

sn(§ o) womas sin( +a) -cone
gin (% —a) =sina, sin(n+a)=—sina, (a)
m(%—u] =—rosa, ain[%i+n.) =—{08d,

Chaegywomue mects GopMyn HaswBaoT (OpPMYIAMH OpHBSge-
HMH i85 KOCHEYCA:

m(%-n)naina. cm(§-+u) =—sina,
cos(n— o) =—cosx, cos(n+ @)=—cosa, (6)
ens(-a;~n)=usinu. cm(%+a} =sinda.

@opuyaw (5) un (B) copasegarnm npr TNHMX SHATEHHARX o
dapaua 2. Beumceants sin 830°,
[ Hemomeaya nepeyie #Ha opmya (3), moaygaem
8in 930° =&in (3 - 360" — 150°) = sin (- 150°).
Mo popmyne sin(—o)=—sina nonyunm gin{—150%)=—-gin 150°.
Mo gopmyne (4) sazognm

~8in 150°= - sin (1807~ 30°) = —sin 80°—— ..

204 fnampa Vil
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16m

4
-nnG%nnm(h——)ncnn( :) uuu—z—-:%.d

3anmaua 3. BauueanTs cos ——

MNoxaxem Tenepb, HAE MOMKHO CBECTH BLITHCAEHMEe TARTeHCA
awboro yraa K BLYHCISHHID TAHTEHOA OCTPOrRO yria. SaMeTHM, uTo
us opuya (3) ¥ onpeaensHEA TAHTEHCA CAEAYET DABSHOTEO
te(a+2ak)=tga, KEZ,

Henoasaya aTo paseRcTso ¥ GopMyan (4), noayaaem

g (c+ ) = b (o4 7~ 20) = 4 (@~ %) =~ @ (r — )= — S0

oos{m—a)
-— %ﬂl—- =tga. Cnenoparentno, cnpaeegnues dopMyna
= a
tg(x+nk)=1tga, keZ, (T)
ABANOTHYHO A0KAIKBASTCH (GOpMYIA
ctg{a+nk)=ctga, kEZ. (8)

Cnegyiomie deThipe GopMyIhi HAILIBAKDT POPMYVIAME TDHBE-
NeHHEE INH TAHTEHCA H KOTBHTEHCA:

tg(%+u}=-—:tgu. tg(-;:-u)-ctgu.
c:tg( +c|) =—tga, ctg(g ~u.) =tga.

@opmyns (9) coOpaBeTIEBLL TP BCEX AONYCTHMBIX SHAMEHHAX (.
En,mnu 4. BuuuenuTh: 11: : 2y tg 13“

1) tg Hi"tﬁ'(4‘——)=t£(——)=—tz§=—ﬁ;
2) tg“i-tg{ami)-tgz-l. <

("

DopMyikl IPHBEJEHEA NAA CHEVCA B KOCHHYCA JOKAILIBAIOT-
Cfl ¢ HOMONIsI0 hOPMYN CAGHEHHNA AHANOTHYHO TOMY, KAK NOKASA-
Ha nepnaa B3 Gopuya (4). Copuyas () Momso monyunTs B3 Hop-

__sineg
myn (5) u (6), a=mas, aro tgua= e

hopmyan npusedenud BANOMEHEATE HeobRsarensuao, [Ina Toro
yrolkl BANMCATE JNIOOYVI0 W3 HEX, MOMHO PYROBONCTBOBATLHOR
CHAEYIOUIHME [TPABHJIAMK:

1) B opapoit uactw opmMynsl CTARMTCA TOT 3JHAK, KOTOpDHIA

L
HMEET JeBAH YA0TE OPH YCANOBHRA D=p= "

2) Ecan » nesofi wacTH QopMyns yroa pasex %im e

an
T +a, T0O CHHYC 3aMeHSeTCH HA KOCHHYC, KOCHHYC — HA CH-

HYyC, TAHMeHC — HA KOTAHETEHC B KOTAHTeHEc — HA Taarenc. Ee-
JH Yrod paseHr ﬂi{h TO ZAMEHE HE TPOHCXOART.

§11 2895
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Hanpumep, DOKAKEM, KK ¢ NOMONIRE STHX ODABRI MOMEHO
OOAYIHTE (POPMYTY OPEREJEHNA JI8 cO8 (% +u). ITo mepeoMy mpa-
BHAY B Npapoll yacTH QOPMYNE HYMHO TIOCTABATE 3HAK ¢—», TaK
gak eenm Q<< %, T é_-c: %-ﬁ-ﬂ{'n:. A KOCHHYC BO BTOpOH werRep-
i orpanatened. [lo sTopoMy NpasEny KOCHEYT HYHHO JaMeHHTE

HA CHHYC, CASTOBATEILHO, COS (% et u)- —sina.

Hrak, dopmyast (3), (7T) # dopuyis npEsefenna NOSBOIAIOT
CEECTH ALYUNCASHNE CHHVCA, ROCHHYCH, TAHMEHCA I KOTAHDSHCA 0~
fioro yrua ¥ BEMHECIENHIO HX SHEYeHHN I8 OCTROTO VINa.

YnpasHeHua

153. Hajite sEagesse oCTPOro YOA& o, OIPH KOTODOM BRITOJHACTCH
PABSHOTHO:
1) sin150°=gin(90° +a); 2) cos310°=cos(270° + a);
Tt x : 11 y
3) tg T=tg(3-a); 4) ctg T n=ctg(2n-a).
BruapeanTts ¢ noMomein opMya opaesegerns (154—155).
154. 1) cos 150°%; 2) sin 135°%; 3) ctg 135%; 4) cos 120%
5) cos225%; &] sin 210°; i cth{ﬂ“‘ 8) sin315°.

155. 1) tg 2F; 2) sin 7% 8) eos 7 ; 4) tgu 5) sin (- i:n);

0 (- ) (- 2) ().

YopooTeTs supamenne (106—157).
l::tg{%— } —tgin+u)+ sm{% = u:}

AL cos(n+a)

ﬁnt:-a}+m(§-+u} +etg(x-a)
tg{%—n‘}l

fin (%hm} _tﬂ(%+ﬂ.) ]

clg(2m—a) sin(nta)

2) sin®(5 +a) +ain (7 + o) otg( 3 —a).

cos (EEE + [1)

2)

157. 1)

158, Brumennrs: ;
1) 8in 1140% 2) cosB840% 3) tg i:'E; 4) cos ﬂﬂ
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159. HaliTin sgavende BEIDAMOHHN:

1) eos 630°—sin 1470° - ctg 1125%;

2) tg 1800 —sin 495° + cos 945%;

) 3cos3660°+ s8in(—1560%)+ cos (- 450°);

4) cos4455° —coa(—945%) + g 1035° —ctg (- 1500°).
160. BauueanTe:

28x . 1Ibm 1im Y.
1) an—amT-ctg(-—ﬂ-),
. 2hn 1Tn 10w |
2) sin 2% —cos(- 13% ) -tg 1%
3) sin[-'rn}-zmsﬂg—“—tg'f‘“;
4) coa{-—ﬂx]+25'm(-igf-) -ctg(-%].

HoxasaTe Tompaectoo (161 —162),
161. 1) sin(2 +a)-cos(Z —a)=0; 2) cos(F —a)-sin( +a)-0;

4
3) ﬂ;f{%;:t] . ﬂg{%;:) =—gina.
#{a-5)
162. 1) gin(%“+u]=—siﬂ(%+n): 2) u‘ln(% +ﬂ)—-sin(%—u):

3 nns(m—%)=—cos(%+u}: 4) m{u-%’-‘—)uum(u+ ‘—;—)

1g*590°  ainll1® )(um2w+g_tgfﬂw)_

163. Barumcmnrs
1% : (mnzggun cos1599" || 5in 549" © gin? 400

164. JlokapaTh, 4TO CHHAYC CYyMMHE ABYX BHYTPEHHHX YIJIOB Tpe-
T yronLHEMES DABEH CHHYCY Ero TPETBETO Yria.
168, Mano A, B 1 ¢ — yram Tpeyroasenka. Jokasars, 4T0:
A+ B c, A, B 25

1) sin 2 -EWE' 2) tng(i+i)=ctgi.

3) cos(A+B)=-vosC.
168] Kocraye oguoro ua yraos pases —0,8. Hailte cmmye, xocm-

H’FE H TAHTEHE CMENMHOMD © HAM VIA4.
167 Pemurs ypannenne:

an

1) ma(%-x)-nl: 2) Si-n(?+x)=i:

3) cos{x—n)=0; 4) ain{x—%)—l.

B) sin(2x+ Sn}ﬂin{ax + 3—; J—sin Jreos2x=-1;

6) sin(5x - 3—; | cos (2 4 4x) —sin (5x + x) sin 22 = 0.
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168, Onpesexnts cosx, ecan uin(x—%)+2ﬂn5=ain[:+—:—).

169. Nlokasars, uro BuuMcienHe sHaucHEA CHHYCA, KOCHHYCA H

P —atatl

TAHreHca JO60M0 YyIiia MOMHO CBECTH K BRIMHCICHHI MX 3HA-

uemuil ANA yraa, SAKMIOYENHOro B npomexcyrtke or 0 go -:-

§ 12. Cymma u pasnocTs cunycos.
CyMma u pasHOCTb KOCMHYCOB

danaza 1. ¥npooTuTs BRIpAstEHRE
(sln(u.-i-ﬁ-)ﬂkain(u—-i“ij)ninﬁ.
[ Menonkrays GopMynsl caoenns u dopmyny cunyca Asoimoro
YIaIa, NONy9aAeM
( (a+ -—)+sh:(a.- —-)) sin % =-(sinumn Ly

12 12 12

§ 5 x n
cosasin - + sin o cos - 18 —cogieln — T )ain e
—Bumnuuﬁﬁuinl n:lnunin"-lninu-ll

Ory sagauy MOMHO DRIINTE DPONIE, €CHH HENOJAL30BATH (Bop-
MYJY CYMMBE CHEYCOB:

sina-+sinf=2sin *+2 cos E}E. (1)
C noMombio aroll GOpMYAR DOAVHASM
J T 1.
(am(u+ﬁ)+aiu(u E))ain 12 = 28in acos -~ i3 n].uﬁ 3 sind.

== [Jorakem Teneph cnpaBeinsocts dopuayan (1).

0 OfoaHAYHM %E-z, -Eiﬂ-y. Torga x+y=0, x—y=f, n oo-
aromy sina+sinf=sin(x+y)+ain(x—y)=sinxcosy+cosxsiny+
+ninxmsy-mxahy-ﬂsinxmy=2m“—}Ecm“—;E .=

Hapany ¢ dopmynoit (1) nenonwayercs dopMyns pasHoCTH cH-
HyCOB, A TAEHE (ODMYILE CYMMEl B PASHOCTH KOCHHEYCOH:

aina—minﬂ-——-ﬂnln“—;ﬁmﬁ";—'ﬂ. (2)
cma+mp-2mﬂ-}hu“—;!. )
cmt:—Mﬂ:—ﬂslnL;ﬂ ﬂn“—‘x‘ﬂ. (4)

S Qopuynst (3) 8 (4) sorassBaOTCA AHANOTHYHO TOMY, HAK
panee nQoasmsAfach, dopayaa (1): dopmyaa (2) noayuseres mu
thopuynnt (1) aamerol [ spa —fi. =1

m;: Fnana Vil
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3apaua 2. BraweanTs sin 756 4 cos T5°.
T5°+156° T5*—156" A

- 8in 75°% 4+ 008 75" = gin 75° +8in 15° = 2 8in 3 cos 3
=25i1145'f;ua35“-2-1§ . -—1"'?--.1;5—_ -

S 3anaua 3. Ilpeolpasosarts 8 nponasesenne 2sina+ V8.

. 251na+';f§=-2(ainu+ 1"'-—;-a-)-E(elinf:ll+|a|i=tl ;—) -

-an(3+5)on(3-3)-

dJagaua 4. [JoxasaTs, 2T0 HEHMeHLIIEE SHAYEHHE BRIDAMEAHA
ginda+ cosa pARHO —ﬁ, 4 Hanboanines paBHO V2.
» [Ipeofpasyed QaHHOS BRIDAMGEHHE B NDPOHIBENCHWE:
u n n T iy T
alnu+cuau-slnu+am(i -u)v—ﬂ gin 1 m{cr.- :)-vznus(u- I}'

Tar K&Kk HaEMEHbIIeS JHAYeHHEe HOCHEYyca pasHo —1, A Ham-
Gonwmee paspo 1, TO HAMMeHbLImEe JHAYEHME JAHHOND BLIPAIEHHA

pABHO 2-{—1}——\@. 8 HauboJgbBIIee PABHO V2.1=\2. 4

IIpn pemeHNH HEKOTODHIX BAN8Y, HANDHMED NPH HCCHEXOBA-
HHE rapMoRmdeckuX monefannit, Gusast #eobxonumo npeobpaso-

AATH B ODOHIBEIPNHE B e BEma osina+beosa.
Oboamaunm r=\a®+b°, Torga ans mobsx ancen a # & seerga
HAAAFTeS TAKOE ¢, 9TO
a=rcosq B b=raing, (1)
H ZAHEYI CYMMY MOMHO SANMCATL TAK:

asina+beosp=r(cospsina+einpeosa)=rsin(u+ o).
Hiz pasescrs (1), auas r, HAXOOHM

a a = b b
Cosp=—=———, @giN@=— =———, (2)
l.,l'ni-rb‘ P Va4 5%

Hrak, Mbl OOAYYHAH PABEHCTEO

asina 4 beosa=Ya® + b gin (e + p), (3)

rAe JHAYEHHd | onpegexsercE mo (opmynam (2).

MeTojn, OpUMeHeHHER 08 OpeolpA3OBAHNA BRPAHEHNS
agina+beosa x smay Va®+b*sin(a+p), HasuBawT sMemodos
ACROMOZAMERABHOZ0 LEAE.

sina - ﬂﬂﬁﬂ*r(v—zslnq—ﬁnu\qq) ""'_mn{u—z] (4)

sina+cosa=12sin (m+%)=—f§cua(u— E) (5)
IMpamenna dopmyns (4) 1 (5), moaywaem paBeRCTEA

1+ 8in 20 =(sin a + cosa)® = 2 sin? (a+ E—J—Eum"(u—%).
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1-sin2a=(sina-cosa)®= Esl.n*(u;— %).:. ztm'(ﬂ.+ %).
cﬂnh=—2ain(u— %Jmﬁ(a— %Jﬂﬂﬂlﬂ(ﬂn{r %)m(&-& %)

ITH PABEHCTBA MOTYT OKAZATHCA NOJEIHEMH B TDHIOHOMET[IH-
qeCKEX UpeolpASOBARHAX B NPH PEMeHENH HEKOTODLIX TPHIOHOME-
TPRYMECKAX YDaBRHeRWH.

VE-—cosx—sinx
ginx-ecosxr

ﬁ—ﬁnl:n(x+ 5}

dagaga & [Mpectpazopats B NpoHaIBedeHHE

"."Eain(,r—i.-}
fiifer)_rom(is) toom(e-)

Ty ey e G

 V2-cosx—sinx _ V2-(cosx+tsinx)
Bil X — 008 X #inx—cosx

4

Sagaua 6. BeramcanTs
o081l la+ 3 oos Qa4 3 cos Tix + cos Ho
coB Ba
o+ Noab0yRCH HBEECTHRIME (PopMyIaMu, OpeobpasyeM YMcIHTeNs:
cos 11+ eos 6o+ 3(coz90+con Ta)= 2ecosS8ccoeda + Geos Bucoan =
=2cosBa(cos8a +3cosu)=2cosBa(rosncos2a—sinasin2a+
+3cosa)=2cosBua(cos®a-cosasin’a—2sin‘acosa+Bcosa)=

=2bﬂaﬂa{m”u—-ﬂcuau+-3m‘n+3nusﬂ]-3cl§ﬂﬂﬂcm!q.. Baaunr,
coslla+8cosBa+dcosTateosba  BeosBacos a g 4
ens B eoa Ba g

Orser. Ba’. «f =1

» BCJOH COS0=@,

¥ 3agasa 7. BurmmeanTs ut_.g%—f.g%. ecast sino—sinf=0,5, a
leosa—-cosf)=1.

[> ObGoasaanmM gina—sinf=a, cosa—cosfi=>b, Torna mo dopmyaam

OpeolipasoBaAHME [PESHOCTH CHHYCOB H KOCHEYCOR B HPOHIBEIRHHE
noayaHM

Eum%m%ﬁnu, -Eain%ﬂain“'T{'ﬂ=a.

Boapees 3TH DARSHCTEA B KBAMADAT B COOHCHM:
4 gin? 1;; P cos® u; 4-4 ain® QTTH gin? %E =% 4 Bi,

= 2, 38
orEyaa sin? EE'E - E.i.’.!’.. . lpeobpasyesd supamenne
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] 5
cos— BN
ctg%—tg'g-ﬂ !_n: -
ans  oos
2

L g .t
2

L ]
singcesy

| | B o=

a+p . a-p
2 eod o S e sino-gin ___ 4a

[:si.nu;ﬂ +&in u;B)nj.nu’;E %-[umﬁ-mu}ﬂ-iln’u—;g a®+ 5% —2b

Mo yenosmn g= ;—. b--;-. ChagnoBaTEILHO,

YnpasHeHmn

170. ¥upocTHTL BEIPANEHHR:
1) Bin(%-t—u)ﬂ-sin(%—-u); 2) cuu(%-ﬁ)-m(%+ﬂ);
3) ni::z(-:—+u)-—ain’(-}—u); 1) cus*{q- -:-)- # (ot %)
171. BauncanTs:
1) eos 105° +cos 75% 2) sin 105" —gin 75%; 3) cos % +cos O ;

12
11x L1 o TR o 5 a
4) maﬁa-ma 137 5) sin gin 12} 8) sin 105"+ gin 1657,

172, [IpeoGpasosaTh B NPOH3BEIeHHE:
1) 1+2aina;: 2) 1—2zaina: 3) 1+2cosa; 4) 1+aina.

173. JloxkasaTs ToRLLCTED:
1) gina+sinda - tg 2a: 2) gin o 4 ain do —ctga.

cos a4 oo B oos A — coa da
174. ¥upooTHTh REPARiceHNe;
1) 2(cos@+cosSu) | 2 1-+sina—cos 2a-sinda
2gin2a +sinda ’ 2sina+sina-1

175. [loxasats TOMAECTHO:
1) cos*a—sin*a+sin Bu=\f'§con(2cx— %);

2) cmu+cnu(%+u)+m(%——n)—ﬂ;

3) gin 20 +8in ba—ginda

= 2ginda.
ecosa+1—2sin® 2a

176. 3anucars B BMIe NpOM3BejeHMA:

1) coa 22" 4 cos 24" + cos 26° + coa 287;
n x bx
2) cmﬁ+nmi+cm?.

o 801
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sin(a+f)
B0 o8 fi

1) tg267°+1g98°% 2) tg 12 +18 15
178. Pasnomurs HA MEOMWTENH:

177. oxasate rompaecrno tga+tgfi=- H BEIYHCIHTHS

1) 1-cosa+aina; 2) 1-2cosa+cosdo;

3) 14sina—cosa—tga; 4) 1+sina+cosa+iga.
179. IIpeofpasosars B NpoRaBeleHHe:

1) sine+tgo; 2) cos2a+otg2a;

3) sinno—tgna; 4) ctg(2a+30°)—cos{2a +30°).
180. ITpeofpasosaTs B OPOHIBENEHEE:

1) 1-y2sina; 2) gin® - 0,75;

3) sinx+\3cosx; 4) V8sinx—cosx.

181. Moxasare TOMABCTRO:
ain i+ gin 3a +a8in So + &in Te .

1) 08 o+ 008 S+ cos Ha+ cos Ta =t doy

2) sina +sinp +siny—sin(a+f+y)-dsin S8 gin PIY gin T1E,
182, [MpeolpazosaTs B NpoHIBEAeHHE!

1) cos 2a—cos 3a—cosda+cos ba;

2) sin4do+sin 6o +sin 8a+-sin 10a.
183. Mokasars, 4To OpH o+ B+Y=7 CHPABEANHBO TOMIECTBO:

1) sin® a sin 2 +s8in® fisin 2f + sin®y sin 2y—sin 20 sin 2fsin 2y=

=2sinaginfisiny;

2) cos® acos 20+ cos® foos 2 + cos® yoos 2y—

—cos 2acos 2fcos 2y=—2cosacosficosy.

§ 13. NpowaseaeHme CUHYCOB U KOCUHYCOB

1B npeolpasoRAHAAX TPHMONOMETPHRYSCHRY BRIpAXeRHH, A TAK-
e NpH pelleEdH HeKOTODPRIX VPABREeHEH HeNoARIVIOTeR (OpMYIR
npeofpAIORAHNA NPONIBEAEHNA B CYMMY HIH DASHOCTE:

ninumﬁu%{ﬂn[a+ﬁ}+sin{m—ﬁ}}- (1)
ﬂnuﬂnﬁ:%{mm~ﬁ}—~cu[u+ B)). (@)
cos acos P= 3 (cos (a+B)+ cos(a—B)). (3)

Irr (hopMYNLI MOMCHO JOKASATH, Npeolpasys HX NpaBkle wqace
™M ¢ moMombsio opMyin chlosesns. Hanpumep, dopmyvay (1)
MOMHD DOMIYVYUHATE TAK:

;—{sinl:a+ B +ain(a-f))= -;— (sinteosf+ecosasinf+sinacosf -

—ecos aain ﬂ}=% 2sinacosf=sinacosfi. ®
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Sagaua 1. BuaucanTs, He NOAL3YHAChH TafIRmamm, OPOEIRENE-
pue cos 5% cosbb® coa 65°.

Hpmem thopuyay (3) anA nepeex gBYX mtuar.m.nui BMeem
- [mﬁﬂ"+ma 50%) cos 65° = -;- cos 60°cos 65° + - 1 coa50° cos 65°,

IpeoGpaayvem BTOpoe CAATAEMOE B nym

;— cos 60° cos 65° + % " ) (cos 1156° +cos IE“}-n ~2— maﬂﬂ‘mu 656°+

+—-{-—-mﬁﬁ“+m[ﬁ“ ﬂﬂ‘}}-—mﬁﬁ"’ mﬂﬁ'+ {m!ﬁ“mw+

+ain-lﬂ“nin3{}’}-_(""_;.. ‘gﬂ ,,%%):rﬂu e
¥ 3anaua 2. TpeoSpasosars nponasexenue sin®acos'a n eymmy,

- Henonsays dopMynn ﬁnﬂa—ﬂninumm. gin‘a= 1"’;‘-“2“

cos’a= 1+Th, noaysum sin®acosta=— nin‘zums’a-

=—L{1—miu}{l+m5m]=—{l+msh—um4ﬂ mﬂumm Tax
KAK mhmﬁ=—{mﬂu+m2ﬂ], 1o sin’acosa= m o L cos2a-
1

1
6 cosdo— Emﬁu; -

dapawa 3. TIpH KaKoM SHATEHHH X BEPAMKeHHE
aln(l—’L +3:)n:ln(% -Hr) mpuERMaeT HARGOILINee dHAYEHHE?

- o dopumyne (2) uMesm
ajn(:—ﬂ +3x)m(ﬁ ~3:) ; (m(% +Gr)—m %E)
HauGonnimes asuauenne nu];mmannu OpEMeT Toraa, I:nt‘ml

cua(ﬁ- +ﬂx)-1. T. 8. NpHA

rae keZ. < R

2[] +6x=2nk, oreyma I--m+ 3 l‘

YnpaxHeHua

peofipasosars & cymmy upnma.i[e.a:ne (184—1835).
184.1) sin 10°sin 20°; 2) sin = 7 008 -- : 3) cos35%sin 256%;

4} cos 15°cosb®; B) sln{x+ujm{: w); 6) coa(x+o)eos(x—a).
185.1) 2{:1:&2(;1---) 2) 4cosx-sin® Z; 3) sin’a; 4) 4cos'a.
186. BaranennTs:

1) sin82°30'eos3730°; 2) sin82°30'5in37°30".

187. ¥Yapoernrs:
1) sina(l+2cos2a); 2) 2cosccosZa-cos3a;

MPOWIBEAEHNE CHHYCOB W KOCHHYCOR



o %
3) cos2a+ Eaﬁz{u+i)mn(u- E);
4) coe®3+cos® 1 ~cos4dcos 2,
188. JloxasaTh TORABCTEO!
1) 2sincsin 2a+ cos 30 =cosn;
2) 2sinBacosda+sino=sin Ta;

3) 4cos & coswsin %-nﬁnnﬂ-am 20+ 8in 3a;

4) 4m2ueun( E)m{§-§}=ma+m2u+nunﬂu.

189. Moxasats:
1) sin 20°8in 40°sin 60" sin 80" = & :

:I.E
2) tg20° tg 40° tg 60° tgBO” 8.

180. Tlpn xaKoM 3HAYEHHH ¥ BRIDAREHHE nnu(%+2:} nm(%—'ﬂx)
IPHENMAST HANMEHLIICe SHaveHHe?
191. Haitran sanbonsilee § HoUMPHLITEe JHAYOHAR BEIDAMEHHH

11

ain(x+i-)m(x—-ﬁj
192, Pemints ypasHeHHE!

1) cosdxcos2x=cosSxcosx; 2) sinbxsinx=sin Txsindx;

% n 1

a) sl.n(x+i:|cun(x- E) =11
L 4) Enin(-’;E +x)aln{%—x)+sin*:-n.
193. Nokrasars TOMALCTRO:

1) sinesin psin(p-a)+sinpseinysin(y - )+ sinyeinasin(o—y)=

= sin (o~ f)sin (B~ y)sin (y-a);

2} gin®a+sin?8u 4 cos2ecosda +eosateosIaz+eosba—1=

_ #info .
2aina
an'y
3) = %+mu+cnﬂﬂu
2gin 2
2
¥npaxuewwa k rmase Vil
194. Hadtrm:
1) cosa, ecan sinm=§ u %«:u{n;

2) tgo, ecan -::.unu--l'?— " n{u{%

3) sinw, ecam tga=2V2 n I‘J-r.u{-i;
4) cosa, ecnm ctgo=24 B n<m< 1;-
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195. ¥opoeTHTE BRIPAMEHEE!
1) Eﬂin[n-u.]m(-g-"u:]+33in2(%wu)-2:

uln{n+nj:uu{%_n) tl(,,__%)

2) .
o8 (%+ u) m{% + u} tgin+ o)
Buumonurs (196—197).
196. 1) sin 47%; 2) tgiil; 3) ctg 2:": 1) cos 22X
197. 1) cuu%-ﬂh%; 2) m%@--tg&:

3) Bcos3660°+sin(—1560%); 4) cos{—945")+tg1035°,
VopocrnTs Bepamxenne (198—199).

108. 1) (ﬁ.ﬂﬁ&_mu)%tgu; 2) ctgn(%—mu).

oy ) ere) (e ven(se)
(i) ronlsre) . on(ie) e

200. [loxasaTs TOMAECTBO:
1) 1+tgutgﬂ=$+.:;'%; 2) tga—tgh= ::an-;fﬂ! .
Burancants (201—202).

201. 1) 2sinBucos®( +3a) ~sinba npw = 2%

2) ““Ba’“"'zm'[“—aﬁ]ﬂﬂl(%—l.ﬁa) nps u=%.

g

V3 (cos 76°—cos 15%) 2 2eos’ 21

1-2sin®15° ' NI P
8 8

202, 1)

203, Hokaszarh TOMAECTEO!
Zainda—sindx . a2 2cosla—sinda . sfm
) Snteiends B B g s [4 “J'
204. Iloxasars, wTO:
1) sin35°+38in 25°=co8 5%; 2) cos 12" - cos48” =gin 18°.

co.aﬁ_l_niuﬁ)_ 1—posda

205. YopocTHTh BEHDAMEHHE (ainu pyed e

Hoxnaars TomaecTno (206 —207).

sin(2a-8x)+ 2e08( 4 2a)
= —Y'3etg 2o

206. 1)
Ecuu{%— Eu:l +\8 eos (20 -37)
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2oos( - 26 ) - V3 sin(2,5x - 2a)
2) (5-2) _tg2a

m{i.ﬁt-zu}+3um(-g-+2'u) V3

ain o +Rin —
207, 1) Aooushtowda oy o B o
sin 2a-sina 1+cosa +cos s ¥
2
208. BuMHECIHTE tg%. OO mu--ag— M %{n‘.*ﬁt.

208, BuuncauTh IHATEHME BhEIDAMEHHNT
sina  eos¥a

eosn  Eina

210. BuuncnuTh JHAMEHHE BEIPAMEHEA

4ain 2a + beos 2o
Sainla-Sooala o cmu-i'

+ BCIR dnu—mané.

Hoxasars TompaecTro (211—212).
211. 1) sin®(a + p)=sin*a +sin® f+ 2ginasinPeos(a+ p);
2) sina+ 2sin3a+sinba=4sin 3acos’a.

sin e 4 #in 3o 4 2in 5a
2 eoad +tos Ja + cos Sa L o

sina

218. Haitrn apagenne srpastenus 5
gin®a+ 3coe’

. Boam tgiu=-2,

Horazars Tomaecrso (214—2186),
D14 gin? ] x _E
B8 s on 5 -e)on(5 +) .
215. 1) ﬂn“u+m"u=%{5+3m4¢}:

2) sin®a+cos® o= %{ms’4u+14m4u+ 17).
216, i1 s X R = .
216./ 1) 4sina ﬂill(a u)ain(a +-:r.) ain Be:

4sin(3a +%)

2) {cosa+sina)(l-tga) + 4 {cosa—sina) _
Em%_mgg ain 2 + eos a

2 uinﬂu-nn{u+%)

Bonpocs k rnage VI

1. Hars onpepenesse yraa 8 1 pagman; 8 1 rpagye.
2. Ilo warum dopMynaM OEPEBOIAT DATHANAVIO Mepy VIia B rpa-
AveEVD # Haobopor?
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3. [ats onpeaeneHHEe CHHYCA, KOCHHYCA, TAHTEHCA W KOTAHTEHCA
yroa.

4. Karkas aapHcHMOOTs CYIIECTEYET MEMLY CHEYCOM, ROCHHYCOM,
TAHTEHCOM H KOTAHTEHCOM OJHOTO B TOro e yraal

5. BanmEcaTh JHAKH CHHYCA, KOCHHYCH, TAHIEHCHE M KOTAHTEHCA OO
HETBEDTAM,

8. Kaxosn smavesnsd CHHYCA, KOCHHYCA, TAHPEHCA M HOTAHIEHCA

nna yraos 0, ';—. N A Py

438 2

7. Kax mafiTi sEAUeANA KOCHEYEA, TAHENEHCA M KOTAHPEHCA YIoa o,
BCIH HIBECTHO SHAYMEHHEe SiN0 H B KAKOH YeTBEDTH HAXOIHT-
ca yroa of

8, ChopmynmposaTs OpABHAA 008 JAUOMHHAHEA GOpMyn ODphane-
AeHHH.

9, ChopMmynmapyiiTe TeopeMmsl crosenun gnd: 1) rocHayea; 2) cm-
Hyca; d) TAHTeHCA.

10, Kax, saas GOpMyIs CAMGKeRRS QIR CHHYCA, KOCHHYCA H TAH-
remHca, noayuuth GopsMyns gpofimoro yraa? Sammcars 3TH
OpMY L.

11. Sanweats QOpMyNL CHHEYCA, KOCHHYCA, TAHTOHCA NOJOBMHEO-
0 APTYMEHTA.

12, BanmcaTs GopMy Il TpeoGpasOBAHMA CYMMbl W PA3HOCTH CH-
HYCOB H KOCHHYCOR B OpOHIBeNEHHE.

13. BanucaTs QopMyan npeclpasoBAHEA TPOHSEEIEHAA CHEYCOB W

T KOCHHYCOB B CYMMY.

Mposeps ceba!l
4 n

1. Buyuenurs sinag, tga, cosla, ecan cosa=—— M i-c:q-::n:.
2. Hafity sEaqeHEE BbIPRMMEHHSA!
1) cos135°% 2) sin 2% 3) tg X; 4) cos® E-gin? X,
i B T B8 8
3. ¥OopocTATE BRIPAMEHHE!

1 uin{u~ﬂ}-ﬂin(%—ﬂt)~ﬂiﬂ{—ﬂ}=
2) cos® (n—a)—cos (-E -u}
3) 2sinasinf+cos(a+ ).

4. JMoxazaTh TOMASCTROD
1) 3eos2a+sin®a—cos® a=2cos 2a;
2) gin fo—sin 3o

=gina.
Z2eosda

|. BummcnuTs sEavenus sino # cosa, ecanm tga=2.4 m n<o<

<2x.
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b

. Bouumennrs:
1) mn(—f)~cnﬂ(ﬂ}—2cﬂan; 2) sin l‘a—ﬁm—tg% +%ctg%.

4
4. OnpepennTs SHAK JHATEHHA YHCAOBOTO BRIPAMKGHNSH
gin2cos3tg 4.
2 1
4. ¥n B Wenne (2- -1}
R ( ﬂn2;n+u1)(m’(n—ﬂ )

(sina-cosa)® -1
Hoxasath TOMACCTEO e 2otga.

ti. PemmTte ypasHesne 1+-sin{2x+4n)—2cos”2x=2sin"2x.

_ Fd il McTopudyeckan cnpaaka

Kax 1 MHOr#e pasgensi MATEMATHEN, TPHIOHOMETPHS BOHHRK-
JIA W3 NPAKTHYECKHX HoTpelHOCTEH YeNoBEKA B BEMENLHLIX pacqe-
Tax (ga# onpeiefeHHA PACCTONHAIN [0 HeJOCTYOHIX IpPeaMeTon,
LA COUTABARHAA MeorpafHIecHER KAPT B T. 11.), & TAKMe AA# ac-
TPOHOMWUACKHY pacucTon. Eme gpenmerpedeciie VUenLie co3qain
«TPHTOHOMETPHED Xopiks, Koropyio so Il s onmcan Tronemeit s
caoefl pabore sAnmarects {(«Benpxas weuras). ITronemeft snimen
COOTHOIMEHHA MEXIY XODIAME B KPYTe, HOTODHE, U0 CYTH, AHAND-
IHYHEL COBpEMERHEBM QOPMYIAM CHHYCA DONOBMHHOrO B gnofiEoro
VI, CHEYGA CYMMbI W PASHOCTH ABYX YIU0B (BTH COOTHOINGHHA B
sAnMarecTes BHPANIEHL] CIOBECHO HI-3A OTCYTCTEHSA B Té BpeMeHn
MATEMATHYECKOH CHMBOJIMER).

B VIII 8. younusme mavematiicoes Bawwaero u Cpensero Boe-
TOKHE TPHIOHOMOTDIIN BEISIHAACh MO ACTPOHOMHUECKON HAVER
B CAMOCTOATENRAYI0 MATEMATHYECKYI gucuunamay. K stomy spe-
MEHH COOTHOMIEHNA MeXIy XopaaMmin HHARHCHAME MATEMATHEAME
Oniny saMerHeHb!l cHuycaMir. COoBo «CHHYOS HNPOHCXONHT OT JATHH-
cKoro chosa sinus (mepernb), RoTOpOs, B EHOK) OUEPENh, NPOHAO-
wao or apafcKore COOBR «ACHBAs (XOpna, TeTERA Jyka). Chopo
fROCHHYCr ARIASTCA COKpAlenmes ciopocouderasmns complementi
ginus (emEye fonorHenHA), ofbRCHAIIErs TOT akT, 9T0 CO80 [~
BOE CHHYCY yrna, gonodxasmeros a go 907 Jlsteeckoe chnoBo tan-
Eens NepepoiuTCH KAK «KACATENALHAR: (KACATENLHER K OKPVIKHOCTH).

B IX s. 8 Bargage Myxammen Benm Myca ane-Xopeamn
(ok. TBT—AB50) cocrapun nepawe TAGTHNL CHHYCOB H HOTAHeH-
con, AbBy-ne-Beha (940—998) muisesn TeopeMmy cunycos chepaaec-
KO# TPHIOHOMETPHE M © £8 NOMOMILI MOCTPOMN TaGNHOY cHHYCOR
¢ aeTepsasom B 15, B KoTopofl SHAYERAMA CHHYCOB HDPHBEeHL
€ TOMHOCTRID A0 8-ro pecATRaHOrO apaxa. AGy Pelixan Myxzammen
nba Axmen ans-Bupysm (973—1048) yopounn 8 TpHroHOMETDHI
BAMCHOS HOROBBEAEHHE — [0S ONpeJeledds DHAYEHE cHEYyCA | KO-
CHHYCA CTAI HCOOALSOBATE OKPYMHOCTE SAHEHTHOTC pPALWYCA.
B nepsofi momommme XV B. Imemmmg nis Macya aan-Kamn

- !
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COMIAN TPHTOHOMETpHYeCEHe Tafummm ¢ marom 8 1, KoTopaMB
NOALIOBANHCE YYeHLIE DAMHYHLIX orTpacneft aHaAHHE Aa OpOTHRMCEe-
pEH 250 mer.

Mepsu# sayusEnd TPya, B KOTOROM TPHTOHOMETDHA DACCMAT-
pﬂ.nﬂmﬂ' KAK CAMOCTOATEILHASN MATEMATHYECKARN ,Il,’ll.'ﬂ',ﬂ'ﬂ.l‘lﬂ'ﬂﬂ,
Oein coagan B 1462 —1464 rr. Horamom Mionnepom, HMoBECTHEIM
B HCTODHH HAVEM Dol aMenem Permomonran (1436—1476). Tpu-
rOHOMETDHH MOCEITHI B8 DA3TENA CHOETD aHAMERHTOrD Tpyxa «06
ofpamenny Bebocumx Tens H. Konepamx (1473—1543). B coun-
wennax M. Kennepa, . Biopre, @, Buera st Apyrax NanecTHBIX M-
reMATHKOR ESpONEl BRBSJEHE MHEOIHe HHTepecHLe OpPMynIsl TpR-
rogoMeTpui. HeaTepecas, HAaupuMep, pekyppedTELe HOPMY IR, 0o+
nvaerHEe BueTom:

cosma=2cosa:cos{m—1)o—cos(m—=2)a;
cogamo=—2sing-sin(m-1)a+cos(m —2)w;
sinmo=2eosa-gin{m—-1)a—sin{m—2) a;
sinma=2sgino-cos{m—1)o+sin(m-2) .

Hanpumep, npn m=2 ua gopmyas Buera noayuaeres nasne-
craan gopmyna cos2a=2cos’ -1 n gp.

Mipefinapexnlt maremarns Morans Bepayann (1667 —1748)
B cROMX pPABOTAX BHUEpHLIE CTAN HONOALBOBATE CHMBOSHYECEYW 8-
OHCE TRUTOHOMeTpHuecKux Gynxoult, 8 Ganaxyw & npuaarTolt Ha-
mu cumBoyuky ssen JI. Ditnep (1707T—1783) & 1748 r. 8 ceoeil pa-
fore «Boegenme B aEAnHa OecxopedHo mAanmx:, B sroi pabore
ﬂ,ﬂ"[‘ﬂp pﬂﬂ"hﬂ'ﬂm 'H-DHPEIB 0 FHAKAX BCEX T]]H.'I‘DHDI[ETIIMHHI
ipyuxonil noforo aprymesTta. [lannasimes pAIERTHE TEOPHH TRH-
rogoMeTpHNecKEX QyHKNEE Gkno npojgoskero B XIX B, serarEmM
pyecxim maresmaraiom H. H. Jlobauescwum (1792—18566) » gpy-
I'MMHE Y1eHRIDMH.



Mmaea [m

TpuroHomerpuyeckue
- YpaBHEHUH

Vpaswenue ecos pagencmen, Komopoe supe
HE REAREMCR UEMUNHNM, KO KOMOpoe cmpe:
MEMCA cleAGmE UCMUHREM, ke Oydyen
PECPEMNBLAML, WMO SMoro MoMHo Jocmuys,

A, Dywe

& 1. Ypamueuue cos x=a

Ha onopegenesns KocHH CABAYET, HTO
—1<cosa< 1. Iosromy ecnn |a|>1, To ypasme-
HHe cosr=a He umeer Ropeed. Haopumep, ypan-
HeHHMEe cosX=-1,5 He AMesT KOpHeH.

Samaun 1. PeinrTs ypaBHEHHE COSX = %

[ HamoMuawM, 910 cosx — AbCHMCECA ToOMRH afn-
HEYROH OKDYRROCTH, noaydeHsaofi mosopoToM
Tourn FP(1; 0) Borpyr Hauama KOODPAHHAET HA

yron x. AScumccy, pasHyI0 -;—, HMEHOT jiBe TOUKH
opymuocTs M, u M, (puc. 125). Tax xax %-
-cun%. 10 Toaka M, nonyuaercs ua rouxn P(1; 0)
NOBOPOTOM HA YTOA .:1-';-. A TAKIKE HA VIOL
x= —;— +2nk, rae k=11, £2,... . Touka M, nony-
uaerca ma Touxkr FP(1; 0) nosoporom HA YTrOn
x,-—%. a TAKIE HO YIOBE +——§—+2:#. rae k=+1,

+2,... . Hrag, BCce KOpHH YPABHEHHA C©OS x=%
MoMHO HAlTH mo dopumynam x-:-;-+2'.rn:k'. X

---;—-1-21:#. keZ. Bmecro amvx dopmyn obnm-
HO OOML3YIOTCA OAHON; x—r%+2ﬂ. kcZ. 4

Sanada 2, PemuThs YPERHOHHE COSX =— %

- Abcumcey, pasayo -%. HMEIOT AOBEE TOYKH

TPMrOHDMETPHHEOKME YDERHEHNA




7] vA

.1:1\
] P(1; 0}
' 3

Puc. 125 Puc. 126
1 24
oxpymuocTs M, w M, (pue. 126). Tar xan =5 =008 —-, TO yrox

Il-%' B yrag xzﬁ—%. Cnegosarefnio, Boe KODHE YVDABRHeHHA
cmx=—% MOMHO HAHTH 00 HOPMYIE %= %E + 2nk, kcZ. 4

Tarum obpazoM, KAMI0e Ha vpasrReranil cmx=% Moo E=— %
uMeeT GeCKOHETHO? MHOMECTBO KopHed.

Ha orpesxe 0<x<n xammoe U3 9THX YDABHEHHA HMEeT TOALKO
21

OHH HOpeHh: .:rl--% — HKOpEHb YDABHSHHA mx-% ke i Ao
HOpeHbB YPARHEHHSA COB L= — —;-, qﬂcﬂﬂ —E—
qHCAa % M BANHCHIBAKT -mmn%=§-; amcno 2F magmBaLT api-
2n
3

Boobime ypasHeHENe cosx—=a, rie —l<ag<1, amesr BA OTpeaKe
D<r<n ronero ogud Hopeus, Ecan a >0, o Hopens sagmoued B Opo-
MEHLYTHE [ﬂ: %]: ecat a <0, 0 B opoMentyTRe (%. T |. HOT KOpeHE
HASLIBAINT ADHKOCHEYCOM YHeaa g B obfopEaganwr arcepsa (pue, 127).

HAZKIBRIOT GDKKOCHHEYCOM

ROCHHEYCOM THCIA (— -} ) H BATHCHIBAIOT ATCCOR (— -;7 ) =

uh vi
aArccos a Arcoos a
ot Osa<]
A\ P(1; 0)
0 7 3
|1
a) )
Puc. 127
§ 1 31
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OnpepengHwe

Apxrocunycos uwuena ac[-1; 1] maswpaeTes TAKOe YHCAO
ae[l; n], KOCHEYC KOTOPOTO DABEH Q@

ATCCOS =0, oCIA coBa—a A OSagn. (1)

V3

Hanpumep, arccos - = =, Tak ®aK +r:.|:n%=E n ﬂ{%‘:n;

2
V8 5x 5 Va 5
arccm( 3 ) g+ TAK muua—ﬂv---a— H ﬂﬂ.’Tﬂm
AHATOTHYHRO TOMY, KAK 9T0 COeNAHO TpH pemenns sagad 1 o 2,
MOMHO NOKA3ATH, 49TO BCE HODHM YpaBHEHNA cosx=—a, rae |a|<1,
MOMHO HAXOAMTE Ho popMyie

x=tarccosa+2nn, n€Z. {2)

Bamagsa 3. Pemurts ypasuenne (dcogsx—1)(2co82x+ 1) =0,

~+ 9To ypaRAEHWEe PABHOCHABHO COBOKYOHOCTH JIBVX ypABHeRHil

eua.t=-% b cm;2x=—E.
Hopun arux ypaswenwi uaiines no gpopumyne (2).
Ecan male. O xztnrmunl-q-zun, ncZ, 8 echil cog2xr=

--l, ™D Ex-ia.mcua(-—%)+21m. x=-1:%+1m. nEL, TAK Kak
aréocEl 2 | =2
f'_a] 3"

Oraer. x-tm%+2:n, x=i%+1m. neZ. 4

Moskno mokadats, 9ro Ana awboro ac[-1; 1] capasesnnga

thopmyaa
Arceos (—id)="7—Aarccos da. (3)

Jta GOpMyNIA TOIRONAET HAXOAMTh SHAYWEHHA APKKOCHHYCOB
OTPHIATENLELEX THCEN Yepel IHAYEHH: APDEHROCHHYCOB OOM0H®-
TENLELEIX THCSN. 1. e

T2 Ve T 3=

Hanpumep, ur:cna( 3 J fT— Arceos 3 n P U

Hs diopmyas: (2) coengyer, 9To KOpHE YPABHEHHS COSX=da OpH
a=0,a=1, a=-1 MomEC HAXOIUTE N0 Hones DpocThiM hopMyiTaAM:

cosx=10, x=% +mnn, nEZ, (4)
cogx=1, x=2nn, ncZ, (3)
cogx=-1, x=n+2nn, nckZ. (6)

S3agaua 4. PemuTe yparAeRne cos §=—1.

- [lo dopmyae (6) nonyuaem %-n:-f—ﬂnu. neZ, oreyan *=3%+6zn,
neZ, «
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YnpasHeHun

Bamuwenurs (1—2).

1. 1) arccosD; 2) arccos1; 3) arceos — Ve .
V3 Ty V2
l - -
4) nrnmai. 5) utma(— = ), 6) armua(-— -E—)
2. 1) 2arccos0+3arccosl; 2) 3arccos(—1)—2arccos(;
3) 1Ear¢m:"§-3urm(-—!-):
V2 V3
4) 4amm(—T) +ﬁmcca(—T).
3. CpaBHHTE YHCTA:
1) arm? ] nmun%: 2) nrnmﬂ(—%) # arceos({—1);
V2 1
3) mm(—?] o art:cus(—i).
Pemurs ypasaesne (4—7T).
V2 1 1
4, 1) cosx= 5 2) cosx==15; 3) umxn—ﬁ.
3, ol 0 1 ]
5. 1) cﬂaxni. 2) cosx = 3) cosx T
6. 1) cosdx=1; 2) cos2x=-1; 3) V2cos Z=-1;
x —""' 1 =1 | —£ -
1) 2008 £=V3; 5 cos(x+ *)=0: 6 I:ns(E: 4) 0.
7. 1) cosxeosdx=sindxraing; 2) con2xcosx+sinlrsinxz=0.

10.

11.

Brscuirh, AMesT JH CMBICT Bhlpadiesme:
1) arcecos (V6 - 3); 2) arccos (VT - 2); 3) arceos(2-\10)
4) arceos(1-\5): 5) tg(&arrma %), f) arccos({cos3).

Pemmres ypanHenmne:

1) cos?2x=14gin®2x; 2) 4cosx=1;

3) 2co8x=1+2s8in*x; 4) 2V2cos’x=1+V2;

5) (1+cosx)(3—2cosx)=0; 6) (1-cosx)(4+3cosd x)=0;
Ty (14 2cosx)(l—3cosx)=0; 8) (3-2cosx)(2+3cosx)=0.

Haitrn gee ROpHH YPEBHEHMA COS 2x=—% HA OTpeIHe

53]
i [ -
Ve
HafiT Bre KOpHHE ypasHenHg cosdyr = ik VAORASTRO PHIGIIHE
HEpABEHCTRY |x|1:: %
Peutwrs ypasHeHine:
x+1 2x

=
1) arncuatzx—al—i. 2) Arceos ~—— = .
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13. logaaats, 9T0 OpM BeeX JHAYEHMAX 4, TAKHX, uTo —l<axgl,
BRINOJHASTCH PABEHCTEO cosS(arccosd)=a. BLaRenaTe:

1) cos(arccos0,2); 2) m{m(w %]);
3) cos(n +m%}; 4) sin(% +nrmua%):
5) ﬁn(umn%); &) tg(nmun%).

14. loxasats, 910 arccos(cosq)=o opn 0< o< f. BeMHcaNT::

1) 5amm(cna 1"'“ ); 2) 3arccos(cos2);
3) arceos (:ua %1). 4) arccos(cos4).

15. Brraueamrs:
1) Ehl(ﬂ]‘l:ﬂﬂﬂ%-l-l!‘ﬂﬂﬂ! %i). 2) nu(mm%—mau%).

16. ¥npoerurs supamenne cos(Zarccosa), ecam - 1<a<l.

17, Noxaaars, aro ecan -1<a<1, ro

2arccos 1+a

=@Arcecodad.

§ 2. Ypasueuue sinx=a

Ha onpepenenns canyea caoegyer, uro -1 <sina< 1, Hosromy
ecnm |a|>1, To ypasnenne sinx=a we uMeer kopueii. Haupumep,
ypasHenne sinx =2 me aMeer KopHeil,

danawa 1. Pemnre ypapnepne sinx = %

[» HamoM#HEM, 9T0 sinx — opAEEATE TOYKH CAMHASHON OKpYHEO-
oTH, NoAyHeRHol mosoporoM ToukR P(1; 0) Boxpyr mauasa xKoop-
JIMHAT Ha yToa x. OpaiHuaTY, PABHYIO :; , EMOIOT IBe TOYKH OKpYHK-
Hoernt M, u M, (puc. 128). Tax xax %=ﬂn%, To Toura M, no-

ayuaerca na rouxn P(1; 0) nonopo-
TOM HA ¥yTOoxn ""'1=%1
Ha Y6l x=%+ﬂnk. rae k=11, £ 2,

& Taxme

+=: » Touxa M, nonyusercs wa Tou-
k. P{1; 0) nosoporoM =Ha YyTox

xﬂ=%. A TAKAE HA Ykl :-—%E o

+2rk, T. 2. HA YTOM x=n—%+2n.‘t.

e h=t1,£3, .. Puc. 128
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Hm,mnummﬂx-%mﬂznmmm

x=%+21#. x—:—-—;~+2nk. keZ.
O7rH opMynsl ofEeIHEADTCE B OIHY!
x=(-1)" T+, neZ. (1)
B camom aene, ecaiE n — YETHOE uRcAo, T. e n=2k, To Ha

dopmyne (1) nonyuaem x= = +2nk, & ecam n — HeYETHOR WHMCIO,
7. 8 n=2k-1, To us dopayns (1) noayuaaes .t*-=1|:—%+2mk.

Orner. :-[-1}“% 4+xn, ncZ. 4

Sagava 2. Pemmte yparHenwe sinx n—%.

» OppuuaTy, PasHy -%. HMEW0T
rouxn M, u M, (pue. 129), rae uh
X = % Xy=— %. E.ua,aaaarenm#;.
BCE KOPHH YPARHEREHA Sinx=-o

MOMHD HERTH 00 GopMynns ol PUI'E}
x=—2% 4 2nk, x=—2% 22k, keZ. s A o
: ? A M,

Orn dopMyasl oFBEIHHAIOTCN B \:q_/ 1

OIHY:
I“l—ll"(—%)+nn. neZ. (2) Puc. 129

B camosm fgene, ecnuw n=2k, o mo dopmyme (2) nomyuaem

x=—%+2ﬂ. a ecnd n=2k-1, 10 Do gopumyne (2) HEAXOTHM

x--%+ﬂnk. Oreyvaa x={-1)" (—%)-l—am. neZ.

Hrag, xanioe A3 ypannenmii Elnxv-:;- H Rinr=- :1,!— umeeT Heos

ropeuynoe MEOMecTBO HopHell., Ha orpeske —%{xi% ROALADE Ha

ITHX ypasHeHRH AMEET TONLKO OHE KOPEHL: X, =-E — ROpEHD VDB~

HEHAA dﬂx‘-'il._' H X -—% — KOpPeHbL YPABHEHHH sinx=r—%, Ye-

Tt 1 g
0 r HASLIBAOT APKCHHVCOM “HCI& Y H SAMHCHEBAKT nrnﬂm-é B

«:--;-‘ HHCIO - HAOALIBAKT APKCHAHYCOM YHCIA —% " IHIIOVT

-

g:||;; [= R

msﬁlf—%.}=—

t2 NSNS

YpanupHue sin x=a



yk A

arcain a
”-FE._\_\-H‘N“ ﬂ{aﬁl
/ VP13 0) P(1; 0)
] , x \ 7, %
= f’.n.'h:aina
=1=a<D
a) 6)

Puc. 130

BooGme ypasreEme sinx=a, rae —1<a<1, =Ha oTpeaxe

—%:xi% HMEET TOANLKO OfuH wKopess. Bean a 20, To Kopedn sa-

HINYEH B OPOMEREYTEE [ﬂ; E]; ecam a<0, To KOpEHE IAKTIOYEH

2
B TPOMERYTRE [— = ﬂ) DTOT HOPEHbL HASLIBAKT GPKCUHYCOM HHC-
na a m uﬁuaawam arcsina (pre. 130).
Onpenenenue
Apreunycom wucaa acf[-1; 1] mazmesercs Taxkoe HHCNO
uE[—-E 2-] CHHYC KOTOPOro paBeH a:
arcaina=q, echn aina=a w —Eﬁus:%, (3)
ﬁ = x V2, xR,
Hanpuwep, arcein ‘.Tﬂ.llﬂﬂ.llﬂini 5 " 2{1‘2'
; _.*ﬁ_).._z in(~ X UL [ A P S 1
arcum( 2 3+ Tax Kax sin 3) 2 W 3'; 3‘2'

AHANOPHYHO TOMY, K4K 370 ClenaHo npn pemenun sagau 1 u
2, MOMHD DOKA3ATHL, UTO KODHH ypaRHemns sinx=ag, rae |a|<1,
BEIPAMANTCR fOpMYIOR

x=(—1)"arcsing +nn, ne€Z, (4)

3agaga 3. Pemmres ypasnesne (dsinx—1){2ain2x+1)=0.

[ 9T0 YDARHEHHE PARHOCHILHO COBOKVIHOCTH ABYX YPARHeHRR
sin.'r-% H Eindy=- %

Kopun stux ypasuesufi smafinem no dopuyne (4). Ecam

sin.r=%. ™ x=(— 1}*nrcain%+ nn, neZ; ecnE Bin2x=- -%- TO
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2= (- lj‘arcsln(a— l) +an=(- l}"(— %)+Im={—l}"+* % + |h, OTRY-

2
ma x=(-1)"*! :2+—. neZ.
Orser. x=(- 1}"nrcsiu—~+ﬂn. x=(- 1}-“ . 2,mz.«:: -

MostHo AoKaZATH, 9TO Aas goboro nE[- 1, 1] copamegamea
popmyna
arcsin{—a)=—arecsina. (5)

Sra topuyna NOIRONAET HAXOANTE FHAYEHHHA APKCHMHYCOB OT-
PHOATEILHLEIX 9HCEN Hepel JHAYEHWA ADHCUHYCOB MOAOMUTENLHRIX
uncen. Hampumep, amﬁn(—§)=—amsin % =—%-

Ormerum, uTo #3 dopayan (4) caegyer, wro HOpHH ypaBme-
BEnA sinx=a npr a=0, a=1, a=-1 MomHO HaxoauTs no Goaee
OpOCTREM opMyman:

ginx=0, xr=nn, ntZ, (6)
ginzx=1, ::—% +2xn, ncZ, (7)
ginx=-1, x-=—% +2nn, ncZ. (8)

dagaua 4. Pemure ypargenne gin2r=1.

ITe dopumyne (7) ameem Zx=— §+2ﬁn, neZ, orEyan x-%+1m+
ncd. 4

YnpaxHeHna
Bryuenanrs (18—19). -
18. 1) aresin(; 2) arcsin1; 3) arcsin _.Ea_i

4) arecsin %; 5) mam{— 1'23). 6) msiu(- Eg}

19. 1) aresinl —aresin(-1): 2} ﬂm—j-— +arnain(—
V2

B
arain
+ Are 5

1A,
)
Va

J 4) arcsin (- %2 )+ aresin(- 1 ).

3) arcsin — 3

20, CpanuRTE wnmm

1) n.msdn- n uﬂ:sln(— —) 2) arcs.in( i) #u arcsin(-1).
Pemunrs ypassenne (21—24).

21. 1) Binx=£: 2) ainx=£: 3) ainx=—%.

= 2 V2

E+ __l- 1 ﬁ
22. 1) sinx = 2) slnx o 3) sinx = 3"

23. 1) sin3x=1; 2) sin2zx=—-1; 38) ﬁﬂin%=—1:

g2 |8

Ypaeuaxne sin x=a



4) Esm—f- 3:-5) ni_n(x+

) 0; 6) a}n(sx+ 2]-0.

4

24. 1) sindxcos 2x=cosdxain2x; 2) cos2xeindx=sin 2xcosdx.
25. BRACHNTL, HM{ET JH CMLICH BHIDAMEHHE:
1) arcsin(V5-2); 2) nnra:i_uwrg—ﬂ}: 3) nrcuin{ﬂ—v"':l—?}:

4) arcsin(2-\10); 5) t.g(ﬁmsin%); ) t;(inmiu %)

Pemmts yvpannenme (26—28).

28.1) 1 4ainxm::-ll] 2) ﬁ+4ainxconx=[l:
3) l+ﬂ-ain+-cm - 0; 4) 1-8sin %eminﬂ.

27.1) 1+mﬁxsin4.t-enni:nin bx;
2) 1-sinxeosx=cosxain 2x,

28. 1) (4sinx-3)(2sinx+1)=0; 2) (4sin3x-1)(2ginx+3)=0.

29, Hafttit Boe HODHR YypaRRenns sin 2x = IE' OpHHATHeHATIHE 0T~
peary [0; 2x].

30. Hajtru ste KOPHH YPARHEHEH m—;-—i";i VAOBAETHOPAMIHE
nepasencrey log (x—-4n)<1.

31. loxasars, aro sin(arcsina)=a opu —1<a<1. Buumcanrs:

14, = 1YY 3\,
1) sln(amuin ?). 2) nin(nmtn( 5:]). 3) uin(rmarenln 4].
an

——arcnin%); 5) noﬁ{msin i): B) tg(nrusln Fl_ﬁ)

4) nna( 3 5

42, [lokasats, 9ro arcsin(sina)-o npe —%iui%. BurameanTs:

1) Tu'csm(uini): 2) 4nmedn(sin~;-):

3) nrusi.u(mnET’t} 4) aresin(sin5).
Buunennts (33—35).
33. 1) cuﬁ(arﬂﬂlh%)ﬁ 2) cﬂs(urnsm(-%))
3) cua(arnain(— %)): 4) m(nmm%).
5.1 sin(areosZ): 2 s aeos(- 1))
35.1) nin(arm1n%+amm E;E): 2) l:ﬂﬂ(&r{:si.n% +n.mcus%).
36. Pemmrs yvpanmeHue:

1) Bmﬂiu(%—ﬂ)=%: 2) lu'u:ﬂInl.’:i—a,n-‘.i=—%+

Hoxasats, wro ecan 0<a< 1, To 2arcsina=-arccos(1 - 2a%).
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§ 3. Ypaesenuwe tgx=a

Ha oupefenesns TaHNTeHCA CAelYer, 9o tgx MoMeT OpAHE-
MaTe mo0ne geficTERTennHOE aHAYenHe, [losroMy YpabHeRHe
lgx=a EMeeT KOPHE OpH moboM aHAYERRR 4.

Samaga 1. Pemurs vpassenme tgx-\-"_.

TMocTporm Yyrakl, TAEPEHCH HOTOPEY papsw V3. Ilns sToro opo-
pegem qepes Touky P (pue. 131) npamyno, nepoengueyaapaye PO,
# OTnowEM orpesox PM=V3; uwepes rourn M u O npopegem npsa-
Myl0. Dra DpAMAAR DePECEKAsT EIHHHYHYIO OKPYHKBOCTL B JIBVX [A-
aMeTparsHO NporRBononomaNX Tourax M, u M,. Ha npamoyroas-
HOro Tpeyroasuura POM naxogmm % - u"?--‘l.-"gntgxr OTRY RS

%. Taxam obpasom, rouxa M, monywaercn ms rouxn P(1; 0)
MOROPOTOM BOKPYT HAYANA KOODAHHAT HA VIoH % A TAKMKE HA ¥I-
nnl x-—:—+21':k, rae k=11, £2, ...

Touxa M, nonyuaserca nosoporom rtourn P(1; 0) ma yron

x,-%-l-n:, 8 TAKAE HA YTOB .z=-§-+n+2:r:h. rge k=11, +2, ... .

Hrax, xoprw ypABHeHAA t.gx==‘u"§ ModHO HANTH no hopMynam
x-% + 2nk, :-’7; +a{2k+ 1), kcZ. Irn popmyan ofbveguEAOTCH

Il-

B OEHY: x=%+:m, neZ. 4

Banaua 2. Pemmts ypasHenne tgx—=-V3.

Yranl, TEAHFEHCH RKOTODBIX DABHE -Vﬁ: YEASAHBI WA PHOYH-
xe 132, rae PM L PO, PM=\3. Ha npaMoyroasnoro Tpeyroassn-

uk M
Va3
P(1; 0)
]
|
P, 137 Puic. 132
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ko POM saxommm LPGMn%. T. 8. .t,nn-;—. Taxum obfpazom,
TOUKA J'l»!'I noAyqaeTeA nosoportos ‘rouxs P(l; 0) soxpyr mauana
HOODAHHAT HA Yrona xtn'—%i A TAKHE HA YO xm—r—;— + 2nk, roe

h=tl, 3, s
Touxa M, nonywaerca nosoporom Ttouxm P(1; 0) ma yram

x=—§+n{2k+ 1), keZ.

Mosromy mopum ypasmenns tgx——\/3 momuoc mafirn no dop-
Myie x=—§+1m, neZ, 4
Hrax, kaspoe na ypasaenni tgx=1."'§ H tg:=—'9"§ HMeeT Geo-

KOHSUHOS MHOMECTRO HopHed. Ha meTepRsne —E -c::-:-;— KAMCI0E

H3 THX W&mﬂmﬁ’ HMEET TONERO OAHH KODEHED Ilﬂ'% — KOpeHRL

ypanHenna tgxr=\3 u xI-—% — KOpeEs ypamEenms Lgxe-—\3.

18
Yacao 3 HAGRBADT APKTAETEHCOM WYHCIA V8 u sanmcmBamwT

nrctgﬁ=%: qHEAD —% HAGKIBAIOT APKTAHTeHCOM wHcaa -\3 n
mEaryT mtg{—-ﬁ]--%.

Boofime ypapaenne € x=a gan mwboro ac R aveer Ha naTep-

paTe ~4§ cx«:% TONLKO OfHE Kopenb. Eeam a0, 10 kopens aa-

EITHOUEH B ODOMESYTHE [ﬂ: %): ect <0, To B OpoMENRYTHE [:—%: 0),
DToT KOpPERL HASLIBAKT ADKTAHPEHCOM YHCHH ¢ ¥ 0003HAYAIT arctg o
(pre. 133).

uk uh

Arcig a
a=0

I \
Pﬂ;’g}

| P(1; 0) 5
i 3 \
& ‘H‘““--_
e e arctg a
a<Q
i) )
P, 133
m-_. fnasa |X
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OnpepengHne

Apkmaneencom wucag acR HAIMBASTCH TAROE WHCHO
tr.E(—E' 1}. TAHTEHC KOTODOTO PABEH 4

2"
arctga=oa, ecin tga=a & —%::n{%. i1)
Hanpnmp.mtgl—i.raxmtg* 1m 2{4{2.
3\ __=x AR I T
amtg(-T)——rﬁ. TAK KK t.g(—i)-— 3 " a-c: ﬁ{z'

ABANOTHYHO TOMY, KAK DTO CHBIAHO NpH pemesnds sajgaq 1 ®

2, MOMHO HOKASATH, WTO BCe KODHW ypasHenus tgx=a, rae ac R,
supazamwTea GopMyolt

r=arclga+xn, ncZ. (2)

Bagaua 3. PemmTs YPAREEHHS {tg:+4](ntg‘:~—tl‘r§]=n.
[ Bee KOPHHM 51010 YDABHOHHA CONSPATCA Cpejii KopHell ypanme-

unit tgx=—4, ctgx=V3.
Ileproe B3 DTHX YpABHeHHH HEMeeT KopHW y=arcig(-4)-+xn,

neZ, onpepensemue dopmyacit (2). !
Bropos ypaRHeRWe, PARHOCHILHADE ypaRHeHuw tgx— \Tﬁ y HME-
1 T
eT KOPHH X arct-gﬁ+m g + A neZ.
Bamerum, 4T0 Bee HAWJEHELN JIHATEHWA X ABASIOTCH HOPHAMRA
AcxoaEore ypassenns (clgx onpegenes, ecam tgx=0, a tgx onpe-
nemen, ecmm otg x=0).

Orser. x=arctg(—4)+an, r= %Jmn. neZ. 4
Moxno JOKa3aTL, ¥TO A8 mwoboro ¢c B copasepmusa (hopsyin
arctg(—a)- —arciga. (3)

Zra opMysa NO3BOAAET HAXOAUTH SHATCHHHA ADHTAHTEHCOR
l]"[‘]]EIl;iﬂTEJIl:EB[I yHcen vepei JARAYEHHA BFIRTEHI‘EH{:EIB IO O -

reasnux uucen, Hampumep, arctg(—V3)=—arctg|3 =— % )

YnpamHeHWa
Bruneaurs (38—398).
38. 1) arctg0; 2) arctg(-1); 3) ar.:tg(—
= 1
49.1) 6 V3 —darealn{——— |
g ()

e

V
3

): 4) arr.ugui

1
2) 2arcigl +3=1rr_'atn(— E:]'
3 ﬁarctg{—‘lr’ﬁ]—ﬂarumm(— 1’—3 )

§3 Rl

Ypasuenus 1gx=a



40. CpapauTs THCIAS
1) arctg(-1) u arcsin - l‘;-) 2) arctg\3 w arccos
3) arctg(-3) m arctg2; 4) aretg(—5) u arctg0.
Pemmte ypaenenwe (41—43).

4. 1) tgx=—1: 2 tgx=\3;  3) tgx=—\3;

1
ir

]
4) tge=-1; 5) tgx=4; 6) tgx=-35.
42. 1) tg3x=0; 2) 1+t:§-u: 3) ﬁ+tg%—ﬂ.
43. 1) (tgx-1)(tgx +V3)=0; 2) (V3tgx+1)(tgx-\3)=0;
8) (tgx—2)(2cosx—1)=0; 4) (tgx-4,5)(1+ 2sinx)=0;
5) (tgx+4)(tg % 1) =0; 6) (te £ +1) (tgx-1)-0,

44. Haiirn sapmensmail nosoxaTersikil u nanbonsmuit orpama-
TensEuil xopuw ypasmenws 3tgx—\3=0.
45. Pemmrs ypasnenne:

1) lrctg'{ﬂx—l}-%; 2) arctg(3-5x)=— ;,-

46. loxasats, aTo tg(arctga)=a npn mobom a. Baanctars:
1) tg(arctg2,1); 2) tg(arctg(-0,3));
3) tg(r—arctg?i  4) ctg( L +arctge).

47. llorasars, uro arctg(iga)=a npr - —;— <g= ,;__ BumucanTs:

1) darctg(tg0,5); 2) arctg(tg%); 3) arctg(tg13).
48, Buaseanrs:

1) arctg(etg 22 ); 2) arctg(ctg 57 ); 3) arctg(28in 3 ).
nﬂ“ﬂaﬂ"'h. HTO OpH .TIIﬁ'DH ﬂﬂﬁﬂTnnTﬂﬂﬁHﬂM JHAYEHHH

COpaBeNMBO PARCHOTRO cos(arctga)= __1_ "
Vi+a®

§ 4. Tpuronomerpuueckne ypaBHeHus,
caogalMecH kK EanﬁpEHHECKHM.
OpHopoaHbie U NUHeRHbIe YPaBHEeHNA

B opepmiaymux naparpadax Obiis smsefeHEnl QOpMYILL Kop-

Hell npocTelIIHMX TPHTOHOMeTpHuecKHx ypanHenndt sinxr=a,

cosxr=a, lgr=a. K srum YypOBHERHAM CBOJAATOH APYTME TRHTOHO-

MeTpHUeCKEe ypasmeana. JIns pemegun HonsimHCTER TAKHX Ypas-

Hensfl TpeOyeTcA TpHMeHEHHe PABAHYHLX GopMya B npeobpasona-
HEH TPHTOHOMOTPHYECKHX BhipaskesHil,

3@ fnapa IX
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1. ¥pasmenns, crogammecs & anrebpapmeckum
M PaccMoTpHM YDABHEHHA BHIA

guin®*zx+bainx+e=0, a=0. (1)
Honaras sinx={¢, nepenumen ypassenne (1) B nage
at 4 bt +c=0. (2)

Oyers D=0"-4ae<0, roraa yvpasnenme (2) me nmeer geficr-
BHTEILHEX KopHed, # mostoMmy ypasseawe (1) He uMeeT Kopmedd.
Iycre D20, Torga ypasaensne (2) uMeer Kopumn
T -b+\D fim -b-\D
1 Oa L | 2 .
a ypasgense (1) panHOCHALRED COBOKYIIHOCTH YpapHeHHH
sinx=t¢, sinx=t,
Ypasrenne (1) smeer AefcTEATEIREEE KOPHH TOUAA B TOALKO
rorga, koraa D >0 u no kpaligeit mepe ogmo ua gucex (, ¢, N0 afi-
COMOTHOR BeiudHe He NPeROCXOXHT eIHERILE. B

Bamaga 1. Pemurs ypassesme sin’x +sinx—-2=0.

- D70 ypaBHeHEHE ABAASTCH KEAADATHRIM OTHOCHTEARAD 8inx. Ofo-
3HAUMB @inr=1{, Donyumm ypapEenme t-+t—-2=0. Ero xopan
t,=1, t,=—2. Takum ofpasom, pelenne HEXOJHOTO YPABHEHNS
nm-.umt. x pemiennn npocrefimex ypn.u.ﬂanrﬂ sinxr=1w sinxr=—2.

Ypaprenwe siny =1 pMesT KOpEHH X = E +2nn, neZ; ypanHe-
HMEe 8inxr=-2 ge uMeeT KopHed.

Oraer, x--g-+21'm, neZ. <

K mpagpaTHOMY YDABHEHWH OTHOCHTEALHO Sinx MOMHO cBec:
TH ypasHeHHe gcos x+bsinx+ec=0, a#0, ecAn saMeEATH COS” X
ua 1-sin’x.

ARanornqEo ypanHeHES BHIA

acos’x+ beosx+e=0, a0, asin*x+boosx+e=0, a=0,
HPHBOAATES K KBANDATHLIM YDARHOHHAM.

Banaua 2. Pemurs ypassenne 2sin’x+cosx-1=0.
"+ Menoawaya dopmyay sin®x=1-cos’x n nogaras cosx ~ ¢, noxy-
gaem 2(1—-13)+t-1=0, uwam 2¢* ¢ -1=0.
9ro ypapHeHEHe HAMeeT Kopm# {, =1, f2=—%.
Ecnm t=1, 7.¢. cosx=1, ro r=2xn, ntZ., Ecma cosx=
1
2
Oraer. x =211, xni?+2wn, nelZ. «

. TO x=tamcun( ;}+2nn-- ?-é, +2nn, neZ.

danasa 3. Pemars ypanmenne tgx—2ctgx+1=10.
[~ Tax kar ctgx= -&;. TO VDABHEHWE MOMHO SANHUCATH B HHAR
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tgx- % +1=0. Vuauoman obe uacTR ypasHenHs Ha tgx, noay-

aaem tglx+lgx—-2=0.
HNonaraa tgx =1, nony4aem ypasHEEHHE H+t-2-0, MM e
wopun f, =1, { =-12.

Ecnm t=tgx=1, To r=%+:rm, neEZ, a ecn t=tgx=-2, TO
xr=arctg(-2)+an=—arctg 2+nn, neZd. Tax kar tgx=0, To ypas-
neane tE° s+ tgx—2=0 paBHOCHABHO HCXOLHOMY.

Orger. .'r--:- +nn, x=—arctg2+nn, ncZ. 4

Sagaua 4. Pemurs ypasHeHne
Bcos’Bxr+BeindxcosBr—4=0,
"+ Henoasaysa dopmyan sin' 6x +cos® 6x =1, sin6x=2sin 8xcosdx,
npeolipagyem ypanuenue:
3(1-sinBx)+4sinfx-4-0, 3sin®6x-4sinbx+1=0.
OfioanaTas sin6x ={, noayaum ypasneswe 3t2—41+1=0, or-
kyaa =1, ta=%. Ecnn sinBx=1, To ﬂ:—-%+2:n, X2 4 2R

2.y
1 i (-1)" 1
nex. Ec.rrnainﬂxni, mﬁ:-(-l}“nrcsmi ) anmi...

"
- neZ,
+ 6 n

Otiey. v -2 38 . g2l 1, =8 ;
x 12+ﬂ x Y smina+u,n524
% 3aaaua 5. Pemute yvpasueane dain x+4cosdxr=1+3sinx.

" Ionaras sinx={, npeolpaayem ypasHense x many 4% — 4% - 3¢ 4
+3=0. Pasgaoxus JeByi0 YACTE OOAYVUEHHODD VPARHeHHH HA
MHOMHATENH, NpUXogus ¥ ypasunenmo (f—1)(4¢°-3)=0. Ecom t=1,

™ sinx=1, orzyma x=%+21m. Ecan 4t*=3, 1o 4sin®x=3,
2(1-cos2x)=23, cuaz.t:—%. OTEYLL x=i§+rm. neZ.

Oreer. x= %+2‘Im, .1:=--|_-1;—+-rm, neZ. o M
2. OpguoponEsie YpaBHeHHA
OfpaTHMcA ¥ VPARHeHHAM BHIA
asinx+bcosx=0, (3)
asin®x+bsinxeosx 4 ceos® x=0, {4)
UPBATONATAA, WTO B ypasHenuu (3) xors Owl ogHo Be 9Wcen a, b

He paBHO HYnw, a B ypapHeEEW (4) xoTrA O ogHC Wa Sncen a, b,
£ OTAHYHO OT HYIAH.
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B mamioM CHATASMOM JNEREIX YacTell HTHX VDPABHeHHHA cyMMa
CcTENEHe CHHYCHA H KOCHHYCA OJHA B Ta 3:e (B ypassennwn (3) ova
pasra 1, & B ypappeann (4) pasasa 2). Taxkne ypanEeHEHs HagwbBa-
0T OONOPOTHHNLE OTHOCHTENLHO BiNX H COSX.

Ilyers B ypapeenpn (3) a=0, Torga SHATEHWH X, OpPH KOTO
pex cosx =10, Be yiosneTBOpAWT ypaEEeHEHm (3), TaK KaK eonH
cosx=0, To sinx=20 (sin®x+cos®x=1). Iosromy B coyuae a=0,
paagenne ofe yacTH ypasaesas (3) HA cO8X, HONYYHM PANHOCHIL:
HOE eMy ypasmenme atgx+b-0. Ananormuno ecan =0, To, pas-
nenus ofe uacrn ypanEenus (4) ma cos® X, HOAVYUM DARHOCHILHOE
emy ypasmemne atg’x+btgx+c=0.

Ranaua 6. Pemnte yvpasperus 2sinx-3cosx=0.

- Paggenus ypasgesme #Ha cosx#0, monyumm 2tgxr-—-3=0, nmm
3

bg.t=§. Do VpARHOHHE DARHOCHIBHO HCXOAHOMY # HMEeT KOPHH

r=arctg % +nn, ncZ. 4

3amaga 7. Pemmts ypasaeane 3sin®r—Hsinxcosx—2cos’x=0.
[~ Paggenus obe wacTH YPABHEHWH HA COS® X, DOAYIHM PABHOCHIbL-
goe emy ypasmenme Stgix—5igx-2=0, orryaa tgx=2,
tgx=- % .

Hcxogroe ypasHeHHe, DPABHOCHILHOE COBOKYIHOCTH YpABHE-

auit tgx=21 t.gx:—%, HMeeT ABe CepHE HopHed: x=arctg 2 +nn,

r=—nrctg%+wn. neZ. 4

P 3amevanune. K ypassenww suga (4) ceoguTes YpABHENHE
asin®x+bsinxcosx+ecos’x=d.
Ilna 2TOre ZOCTATOMHD BOCHOILIOBATHCH TOMAECTEOM
d =d (sin® x + cos® x).
Banaua 8. Pemrnre ypassenue 48in®x -sinxcosx-cos®x=2.

> Dro ypaBHEHHE DABHOCHILHO KAMAOMY W3 CAeIYIOIHX ypasHe-
auli: 4sin® x - 8in xcos x —cos® x =2 (gin® x + cos® x),

2sin*x-sinxcosxr—Bcos’x=0, 24gix—tgx-3=0.

3
Tk tgx=-1.

Orper. x=arctg%+1m. r—"%i—ﬁﬂ. neZ. 4

PaccMmoTpuM VDABHEHHE BHIA
asinx+beosx=c, a*+56°>0, (3)
Bynem camrarts, aro a=0, 520 (B npoTHEHOM COYHAE NOAYHA-

Oroons BEaxogaM tex=

. 4
eM mpocTefillee TPHIOHOMETPHYECKOE YPARHERWe BUAa sinx=—
[
HIH COSX = ;].
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Ecam c=0, To ypanresne (5) ABifeTcs OSHOPOAHEIM B NpPH
a#( pasmocmneno ypasmenmio algx+b=0.

Tax sag a®+b'>0, 10, pasgeans ofie wacrn ypasmeans (5) ma
Va®+ b, moayeIaM pABHOCHABHOE MY YpaBHEHHE

i £ fﬁ']'

]
ginx+ ———CcoRx= -
Va® + b2 Va®up? Va® 4 b?

Bamerim, q'm( o )z+( 2 )'—1, OTKYAA CHexyer,

Va® 4 bt Vat+ b?
a ¥ b ;
wro TOUKRA (‘b’a’-ﬁﬁ’ : ‘-"'n’+h’) NEWUT HA SAMHEYHON OKDPYIHOCTH.

Ilosromy cymiectayer Taxoft yron ¢, 4To
cosQ, =ging. (7)

[} ]
Va® +b* \I‘rm‘+ B?
CroepopaTensino, ypassesae (6) MomHEO 3ATHCATH B BUIE
sin (x4 @)= ——. (8)
a4 !
¥papneawe (B), a BMecTe ¢ HUM U ypapHesne (5) pMeer peme-
HHE B TOM H TOXLKO B TOM CIVYAe, KOrIA

© __|<1, man *<at+ bt (9)

Vet e

Ecnn yeaosme (9) smmonnero, To ypapEenne (5) ameer caeny-

Va® +b*
onpegenserca Gopmynami (7).
Ecnw yenosue (9) me smnonmeno, v, e, |e|>Va*+ 5%, unn
c?=a"+ 0%, 1o ypasneaue (5) e wmeer pemenwil,
Haaomenunfi meton npeobpasoBanua Jusefinoro ypassesns (5)
B gy (8) nasmpawt Memodom ssedenus scnoMOzamessHozo yaad.,

dapaua 9. Pemrrs yparuenuwe 4ginx+ 3cosx=>5.

[> Paaaennun obe wacTh pannoro yvpamsenns sa V474 3%=5, noay-

WIHE peuleRnA:; r=-—g+(—1)*arcsin +nn, neZ, roe @

HHM PABHOCHALHO® JAHHOMY YDaBHeHBEE %s.’-.n X+ % cosx=1.

[Tyers o — yroj, Taxoil, 9T0 cosQ= -;-. gingp= % B nauectae
§f MOHIHO B3ATH YTOX B.l‘ﬂﬂﬂ&%, # HEXOAHOE YPADHEHAE SATHCATE
n mage sin(x+9@)=1, orsyaa :+v.p-32‘-+2rm. x=%—amcus%+

+ 2rn=narcsin % +2nn, ned, rak Kax arcsina 4 arenus:-%_

Oraer, x=arcui.u% +2an, nc Z, 4 =1

JI2E  naoa X
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[

YnpamHnenus

Pemmnrs ypasmenne (650—58).
50. 1) ﬂn’x-%; 2) m‘xﬂ—;—:

3) 2sin"x+sinx-1=0; 4) 2cos® x +cosx-6=0.
51. 1) 2cos’x—sinx+1=0; 2) Beos®x-sinx-1=0;

3) dsin*x-cosx—1=0; 4) 2sin*x+3cosx=0.
52. 1) tglx=2; 2) tgx=ctgx;

3) tg'x-3tgx-4=0; 4) tgx—tgx+1=0.
53. 1) 1+ Tcos*x=3sin2x; 2) 8+8in2x =4sin’x;

3) cos2x+cos’ r+einxreasx=0;
4) 8cos2x+sin*x+5sinxcosx=0.
54. 1) cosx=sinx; 2) 2einx+cosx=0;
3) 2min*x—-beinxcosx— 3cos? x =0;
4) 3sinx—14sinxecosx—beos? x=0.
55. 1) sinx+cosx=1; 2) sindx+cosdr=Vy2;
3) 10sin®x + 5einxcosx + cos® x = 3;
4) 6ain®2x+4cos®2x —Bsin2xcos2x - 1.
56. 1) 4coa’x+4sin*r=143cosx;
2) Beinx 4+ 4cos’x=1+6sinx;

1 2
8) —=841tgx; 4) =gtg 2x+ 0.
) cos® x sin® 2z

57. 1) 4sin‘x+ o l:m’:r-—' 2) lﬂann‘x+nin“x==%.

58. 1) ain‘:+min’xmr—2um’.t;
2) sin®x-sinxcosx + 2co8’ x =0,

59. Hafiti sce SEAYEHUA 4, NPH KOTOPHX HMEeT POIMNEHHA YPaB-

1) asinx+ﬂ+n]cm:-\’§; 2) 4ma_.t:+{1—a]sln.t-"."'§.

B0, HafiTn Bce SHAMEHNSA @, OPH KOTOPHIX MMeeT KOPHW ypasHe-

ane (a?+2)sin*x-4asinxcosx=a+3.

§ 5. Meronsl 3aMeHbl HEW3BECTHOTO
M PasNoXEeHUs Ha MHOXUTENMW.

MeTog oueHku neBol M Npason wacTew

TPUrOHOMETPUYECKOrD YPaBHEHWN

Opavm #a saubolies ynorpeGiaeMsix MeTONOR PeIIeHWA TPH-
MOHOMETDHYECKHX ypanseHuil apnagerca smemod posiowenus na

MHONCTLTLEAL,
3agaqwa 1. Pemnrs ypanEeHEHE
2eos2rsinxy—1+2cos2x —ginx=0.

R

FAMEHN HEMIBECTHOMD M DAEANOKBHAR HMa MHOsWTERM. MaTon
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[~ Bummocs ofmuit MmBosxHATeNs 2008 2X OEPBOrO H TPETHETO CIArA-
eMEX, JATHIIEM YPaBHEHHE B RAJE

2cos2x(sinx+1)—(sinx+1)=0, (sinx+1){2cos2x~1)=0,
Hexopaoe YpaBHEHWE DABHOCMALHO COBOKYIHOCTH [BYX YpaB-
Hennil sinx=-1, mzxnl. HMEIHX HOPHH X =— 32‘--+2‘rm "

% 2
x--:l:-ﬁ-+1m. ned. 4

dagaua 2. Pemnrs ypasgenwe sin Tx+sin8xr=3cos2x,
[~ Mpumenas PopMysy cyMMbl CHEYCOB, SANHIIEM YPABHEHAE B
mage 2s8inbreos2x=3cos2x, oTHYAR mﬂx(si.nﬁx— -g-)-ﬂ.

¥pasuenne cos2x=0 ameer KopEN I = E +%1 neZ, a ypas-
HENHEe 8in Ex=% HE MMEeT KOpHei.
Orser. x= i—+’—f"’=-5-. neZ. 4

dagaga 4. PemmaTs ypasseswe cosdx+sinbr=0.
[> Ilpeolipasyem ypasHenne, HCnoALAys hopmyny nlnlzt:nu{g—-:}
0 POpMYAY CYMME KOCHHYCOR:
2 L x
m3x+cnn(§—ﬁx) =0, Em(-i -x) cuﬂ(j:—-):ﬂ-,

q
Orser. x=224nn, =24 pcz )
% 4 . T8 i

=1 3anaua 4. Pemnre ypassenwe sin xcos by —gin9xeos Sx,

> Mpeobpasys NpoHIBeeHNA TPHrOHOMeTpHYeCKUX (PyERuHA B

cyMMEl (pASHOCTH), SANHIOEM YDARHEHH: B BEge

% (sinGx-sindx)= %{sin 12x +gin 6x), orkyaa sin 12x + sindx=0,
IMpumesns GopMyny cyMML CHEYCOB, DASNOMIHM JeBYID TACTE

YPARHEHHS HE MHOMHTENH, Hoayunm sinBreosdx=0,

Takx xar sin8x=2sindxcosdx, T0 HCXOAHOE VDARHEHHUE DAN-
HOCHALHO yVpasaeano sinBxr=40 (pce wopun ypapuenps cogdx=0
CONEURATCH CpefH KopHed ypasmesns sin8x = 0).

Oraer, X = -’E. neZ, «

Sanawa 5. Pemwrs ypannenne
sin® x + cos® 2x = sin® 3x 4 cos® dx,

[ Heoonsaya QopMyas sint= L—";ﬂf , cosii= @, npeot-
pazvesm NAHHOER VDARHEHHE:
1-oos2x  1+4coddx _1-cosfix  1-+cosBx

2 2 R RS
oTEvaa cos 2y - cosdyr =posBx —cos Bx,
lpruenas GopMyny PAIHOCTH KOCHEYCOB, HONYHAEM

JeBN rnasa X

TPHFOHOMETRHHBCEUE YPABHEHWR




Osinxsin3xr=2sin Txsiny, sinx(sin Tx—sin3x)=0,
ginxsin2rxcosbx =0, sin®xcosxcoabx=0.

Tax kax kamauii KOpeH: YPABHeAHSA cosx =0 spasercda Hop-
pes ypardeana cosbr=0, To HCXONHOE YPABHEHHE PABHOCHILHO
COBORYOHOCTH ypasaenmfi sinx=0, cosbx =0, koTopsie He AMEDT
ofmux RopHER.

Oreer. x=1M1, xnwﬁ'—+%, neZ. -

Bagaua 6. Pemwrs ypansesaue gin®x+ecos® x=rcos2x.

BhIpasHM NeBYI0 WACTH yPABHEHMA 4epes cos2x, A 9eroc Boo-
noasayemca topmynoit a®+b*=(a+b)((a+b)* —8ab)., loaaras =
aroil dopuyne a=sin®x, b=cos®x, nonyuaem

2
Eltl'x+mﬂ'.t=-l—Enln’xnna’xnl—%siniﬂx- _._u_._l‘*‘ET' ax

Ecan t=cos 2x, T0 HCXOfHOe YpaBHeEHe npamer BAR 312 - 444+ 1=0,

OTHYIAA 1|=1. "'2“%* 7. @ cog2x=1, mﬁx—% :

OTtper. X=Tn0, :-j:—;-nrm:nu%+m. neZ. 4

[pu pemenHy YPARHENHA BRAA 4(sinx +cosx)+bsin2x+e=0
nenecoolpasHo BRECTH HOG0E Heudgecmuoe t=sginx+cosx. Toraa
sin2x=#*—1 # ypasHeHNe CHOAMTCA K KEANPATHOMY OTHOCHTENRNO £,

Sanana 7. Pemwre ypassenne 2 (sinx+cosx)+sin2x+1=0.
Honaras sinx +cosx={ # yauTHBAA, WTo 8in2x=1"—1, noayua-

oM kBagpathHoe ypasmemne 74+ 2¢=0, nMenounee HOpHH t =0,
52--2, Ypapaeraue sinx+cosx=-2 He HMeeT KopHe#, 4 ypasHe-
HHEE ginx +cosx=0 uMeeT HOpHH x=—% +nn, neZ. 4

Ecan ypasaeHine wMeeT B a(sinx-cosx)+bhsin2x+e=0, To
Ero MOMHO CRBECTH K KBAAPATHOMY, IOJATAS Sinr-cosx=1.

Ecau nesas 9acTh TPHTMOHOMETpHYECKOMd yparHenmua [(x)=0
ARARTCA PATHOHANLEOH GdyERUHell oTHOocHTENbHO sinx B cosx,

T, &, UPeICTABNASTCH B BHAES OTHOIEHMA MHOrouwjleHos or ginx
H CO8X, TO T0 YPaBHeHHEe CHOAWTCH K anrcfpaNdecHoMy OTHOCH-

TOTLEG r-tg-:;, TAK HAK TpH m%#ﬂ. T. 8. X2 +2rn, ncZ,
x
1—t¢‘§ 1-1*

141 Lad

x
2t 2¢

ginx= = . COBX
1+t.g‘% 144

3axaqua B, PemmTh ypapeenws sin x 4 cig % =3,
- Brawenns r=(2n+ 1)1 He ABTHOTCH KOPDEAME VDARHEHRA, H N0~
STOMY MOMHO BOCAOABIOBATRCH MONCTAHORKON tg%-= e
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Tax kax etg%a%. sinx= Stz. TO HeXOHHOE YDABHEeHHE

2 ll-l-l
r _tgl

+1f . f
IMpeofpasyem 2T0 YpARHEHES:
200 41402 =200 421, 203-8t* 421 -1=0,
20—t - (2 - 1)+ t-1=0, (1-1)(26* -t + 1)=0.
Vpapeenne 2t'— (4 1=0 me umeer AeficTERTEABHEX Knpani‘:.
lMosromy HCXOAHOE YPABRHENHE CBOAHTCA K YDARHEHHIO tg——-l.
OTeer. x—§+21m. neZ, 4

Bameuanne. Henonssopanue NoJcTaHOBRKN G —‘;- ={ npm pe-

MeHHH TPRCOHOMETPHYeCkAX ypabEeEnfl Hepenxo DPRBOAAT K
TpyaHOil Safaue HAXOMAEHWA KopHedt Muorounesa. [losvomy Ta-
HYI0 NONCTAHOBKY, HAK IPARINO, NPUMEHAIOT THIL B TOM CIY4YAE,
KOTJR HeT ApPYTHX IyTel pemenus ypaspesns, T

P Bamerunm, wro npedoapumensian oyernka aeasoll U npasci ya-
eméll ypasHeHuA HHOTEA nospojneT HafiTm ero pemeHds WIR yeo-
TAHOBHTE, UTO YPABHEHHE HEé HMEsT DEIeHHN.

B Hﬁﬁmpm E.I[Tm MOMHEHO BOCHOILIOBATRCH Eﬂpﬁmﬂm*
MR |ginx|<1, [coax|< 1.

Hanpumep, 5TH HepaBeHCTEA NOIBONAIT YTEEDMIATE, TTO
ypapaenne 38in®2x+ 4co8® 2x =7 me wMmeer pemennil, TAK Kax pa-
sercTeA 5in2xr=1 1 |cos2x|=1 He MOTYT BRHNOAHATHCH ONEOBRE-
MEHHO,

Sanaua 9. Pemuts ypasnenue sinxsin9xsinl3x=1.
[+ ¥papseHEne MOMeT HMeTh PEIIEHHA TOALKO B JABYX CHYIAAX:

ginr=1, ginx=-1. Eegu gsinx=1, 'mx--;-+21m. OTKYAA 8in 9x =

—aiu(zz +{E+ﬂln}2n) =1, Binl3x=1. CnegopaTeabHo, THCIRE X=

MOMHO 3ANHCATE B BHIE

= §+2:m neZ, ARARWTCR unpnnu.u MEXOAHOM YPABHEHHS.
Eonn sinx=-1, 1o x=- ‘E 4 2xn, mﬂxum(- - 4 (3n —2121} -

=~1, 8inl3x=-1, sinxsin%xsin 13x=-1 u nosToMy KopHER ypas-
HeHAA Sinx=—1 We ARAMIOTCH KOPHAME HOXOSHOrD YPARHEHHSN.

OrBer. x = % +&nn, nex. 4

Bagaua 10. Pemurs ypasaenne (cos2x—cosdxr)? =4+ cos® x.

Tak kak |cos2x—cosdx|<2, 7o (cos2x —cosdx)’ = 4, npuvem pa-
BeHCTBO (cos2x —cosdx) =4 apnferca BepHHIM JANIIL B CASLYIO-
MHX JBVE CAVHRAR:

1) cos2x=1 n cosdx=-1; 2) cos2x=-1 u cosdx=1.

[an npasoif Ya4cTH MCXOQHONO VDABHEHNA COpPABeNLINBO HEDA-
BeHcTBO 4 +cos’x >4, a ecam cosx =0, To npasas wacTs pasEa 4.
Taxnm ofpajoM, HCXOANOR YPARHEHHE MOKET HMeTh pPeIIeHHe B
AByR cayuaax (OpH oJHOBPEMEHHOM BLIIOJHEHEHH TPeX pPABeHCTE):

TEUroHOMETDUHECERE YDEBHEHNA




1) cos2x =1, cosdx=-1, cosx=0;
2) cosBx=-1, cosdx=1, eosx=0.
yers cos2x=1, Torgn r="nn, cosdx=1. B stTom cayuse peme-

auft ger. [yers cos2x=-1, Torga :-%+m, cosdxr=cos(2n+4drn)=

=1, cosx=0. CaegopaTensio, YTHCIA x-—%+nn. ned, ABNAWTCH
HOpHAMH HCXOJHOTO VDaBHeRHA,

Banaga 11. Pemure ypanReHHe
gin®xfcos®x=1. (1)
- Bamernm, yro ecanm 0D=a<l, o a"<a ana mioboro kEN, k=2,
npHHeM paseRcTEo a'=a copasegawBo ToaeskRo npH a=0 B a=1.
Monaras a=sinx, monywseM HepABEHCTBO
sin® r<sin® x, (2)
copasesaueoe mpa seex x €R, npauem pasercrso sin®x=sinx an-
AMETEH BEPHBIM TOALKO B cayuasy ginx=0 u |sinx|=1.
Ananormuao gns goboro xe R copaBeITHBO HEPAREHCTEO

cos? x<cos?x, (3)

NPAYEM PABCHCTBO COS" X =C08' ¥ ABAASTCH BEPHLIM TOALKO B CAY-
qanx coax=0 n |cosx|=1.

Craapwpan mepasexcrsa (2) = (3), noayuaem HepPARSHCOTHO

ginfx +eos®x <1, eoparepnwece opr ncex xER, npudues pDaBeHCT-

w0 (1) aensercd BepHLIM TOARKO Torjn, xorga anbo sinx=0, aubo

cosr=0, r. e. korga sin2x=0, orgyaa x-%, neZ. 4 Wan

¥Ynpaxneunna
Peummnre ypasEenne (61—73).
61. 1) cosax =cos3x; 2) sinbx =ain x;
2) sin2x=cos3x; 4) sinx +cosdx=0.
82. 1) coed3x—coabx=gaindx; 2) sin Tx—sinx=cosdx;
3) cosx+coslxr=4cos2x; 4) gin®* x-cos? x=cosdx.
63. 1) V3ain xcos x=sin"x; 2) 28inxcosx=cosx;
3) sindx+s8in®*2x=0; 4) sin2x+ 2¢cos® x=0.
64. 1) Esl.nt.r-1+%nj.n-lr: 2) 2eos® 2x— 1 =sin4x;
8) 2cos®2x+8cosx=2; 4) (sinx +cosx)*=1+cosx.

65. 1) 2ein2x-3(sinx+cosx)+2=0;
2) sin2x+3=38s8inx+3cosx;
3) sin2x+4(sinx+cosx)+4=0;
4) sin2x+ S{cosx+sinx+1)=0.

66. 1) l—coa{:—x}+sin(—;-+ %)-—ﬂ;
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2) V2cos (:- i—)-[ainx+msx}‘:
3) 1+cnn_x=ctg%; 4) nlnx+r.g§=ﬂ.
67. 1) 4sinxcosxreos2x=sgin®4rx; 2) 14coa”x=sin‘x.
68. 1) cos2x+4sin*x=8cos®x; 2) cosr+sin®x=1;
3) 2sin’x+ 4§ cos?2x~1; 4) sin®2x+cos?Bx=1+4sinz.
69. 1) cos®x+cos’2xr=cos®3x; 2) cos’r+cos? 2x +eos?Bx= %:
3) cos®2x +cos’ 3x +cos’4x +cos’ Hx=2;
4) sin®x+sin® 2x=sin® 3x + sin?4x.
70. 1) cosTxcos13x=cosxcos 19x; 2) sinxsin5x=sin2xsindx;
3) m:nﬂsﬂ:-%: 4) nin:uizlﬂ-x-—;-.

71. 1) 4sin3x +8inbxr—2ainxcos 2x =0;
2) Geoa2xginy + Tein2x=0;
3) sinxsinbx=1: 4) sin xcosdr=—1.

72. 1) 5sin*x+3cos®x=8; 2) sin® x +2cos® x=110;
3) sinzeinbxsin 1T7x=1; 4) cosxcos 2xreoedx=1.
3% o) gin(Z X))  JEE
73. 1) Biﬂ( % +-"-'] ﬂﬂm(ﬁ 2)1 2) sinx+ ——— —sin T —Gi
2 = 1
3) cos 31+¢m‘2: cos2x 4 P T

_’?__4_'!, Joxasars, uTo ypasHenne sin5xsin Tx =1 me mmeer mopHeil,

75, Haltru Bree 3sauenus @, HPH KOTODEIX MMEST KODHH ypanme-
aue sin®r+ecosfx=a.

§ 6. Cucrems TpuroHoMeTpuHecknx ypasHeHWi

Bin:':m.uy--%,

—s aua 1. Pemute cucremy ypassesuil
Bajaa 1. [mxuiny=%+

[+ CRIAALBAS YVDABHERHAA FAHAOH CHCTEMB M BRYHTAS HE BTODOFO
YPEBEHEHHA TeDBOe, NOJVYAEM DABHOCHIABHYHE efl CHCoTeMY
[sin:may+maxnin y=10, sin{x+y)=0,
cosrEiny—sinxeosy=1, gsinfy—x)=1,
X+ i} =mrt,
[y-=-§+znk, neZ, keZ.

Pemasn nocnefHION CHOTEMY, HAXOTHM
" 19 n
e B 2 nken(3-

OTKYAA {

N e
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Oreer. (n(%—k—%): x{%+k+%)). neZ, keZ. 4

X+ lf=nn,

OrseTHM, 9T0 B PABSHCTHAX {y—x-%-:—zr:k

OveBL 71 B & MOTYT OpHHEMATh DAGAHYHELE Hetle JHAYeHAA Hesa-
BHCHEMOD APYT 0T Apyra. Ecam B ofonx paseHCTBAX HANHCATH OAHY
Gykxey n, To GyAyT NOTEPAHLl PEIIENHA.

Sagaua 2. Pemurs cucTeMy YpAaBRRenwi

{Eonsxcosy+ Teinxsiny=4,
Heosxeoosy—3dsinxrsiny=38.

L IlyoTs copxcosy =i, sinxsiny=v. Torga cucreMa npuMeT BHA
{3u+'?v=-~l, 1

o Ve Pemas aty cHOTEMY, HAXOTHM u-%, uni..

COH X COs 7 -%—.
Hexonuas cCHOTEMA DABHOCHIBHA CHOTEME | [ 1 Crna-
ginxsiny = rie
AHEBAS ¥ BHYHTAN YPABHEHHA STOH CHCTEMB, HOJAYHSeM CHCTEMY
cos(x—y)=1, x—y=2nn,
cos(x+ y)= -:;. PABHOCHALEYID HCXOAHOH, OTRYAR x+y=i%+ Znk.

Orrmer, (i%+m‘:+m: :I:l';-+rr.'t—rm], keZ, ncZ. 4

danaua 3. Pemnret cHeTemy ypanHessil
[ gin y=>56ginx,
deosx+cosy=3.

[ Hernouns wa aapmoi cueremsl . C oroll monem samwmes #To-
poE YDABHEHWE B BHIE

cosy—=8—4cosx, (1)

& @aTeM BOJBEXeM HANUGIOR YDARHERHE CHCTEME B KBAJDAT H CIO-
WHM, TonyunM ypasserme 1=25(1—1%)+ 92474+ 16¢",

3t 4 81-11=0, (2)
rae t=cosx. Ypasuenne (2) umeer xopum f =1, t:-—%.
Orbpacwsan propofi wopesk, monyuaem f=1, 1. e. cosx=1,
oreyaa x=2nr, neZ. Torpga wa ypasnemna (l) cnegyer, =TO
cosy=—1, y=n+2nk, kcZ. Ecan cosx=1, cosy=-1, 1o sinx=0,
giny =0, nosroMy HANAEHHBIE JHAYEHHH ¥ U ) YIORISTBOPHIOT Mep-
BOMY YPABHEHHI) CHCTEMLL.

Oreer. (2nn; n+2nk), ned, kcZ. 4 =1
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YnpamHeHun

Pemurh cHcTeMy ypaspenufi (T6—T8).
78. 1) [cnll'.xw}-ﬂ. 2) uinxmy-—%.
eos(x-y)=1; i

3) [sm.tmy=-%-. 4) ainxniny-—l"?-,

T "
ookl a1 {:mxmy=%.
77. 1) [ain.r-adny-l. 2) mr+my-%.
sin®x+cos'y=1;
x+eosty m’x+ain’y-{—:

3) [ﬂm{x-y}-ﬂmtr+y]. 4) {m%}: I:unii-x—-‘l,

2
3'l
CO8 X Co8 Y =11 m:nnﬂy-:.

78. 1) [tgx+tgy=1, 2) [tgxtgy=1,
nonxmu;f:?lir; ﬂnxmy+ctg:¢t.gy=-%.

§ 7. TpuroHomeTpuueckue HepaseHCTEA

P 3agaua 1. PemmTs HEPABEHCTBO mnx}%.
[= Mo onpeaesennio cosy — s71o afcnuces 'rnu:m efuHHYHOR oK-
pPYEECCTH, YTo0N pemHTh HepABEHCTBO COSX > 2' HYMHQ BhIAC-
HATH, RAKHE TOYKH efHEHYHOB OKpYRHOCTH HMewnT afemmcey,

DOABLITY IO % Afcuuccy, PABHYID %, HMENT ABe TOYKH eIHHERYHON

orpymBocTn M, m M, (psc. 134).

Touxa M, uu:ry'qaﬂ'rm! nosoporoM rouxn P(1; 0) 5a yron - =--
A TAKME HA YIIL v—~—+2:m, roe n=11, £2, ... . Toura M, no—
AYHAETCH TIOBOPOTOM HE YIOA —, & TAKME HA VIIM — -+ 210, rie
n=+1, 12, .... g -

Afcoueey, DogLIIyVIo %. HMewT Bee ToukM M ayra epmHMy-
ROH ORPYMHOCTH, Nemaiine npasee npamofl M M. Taxum ofpa-
o0M, peMeHHAMHE nupa:rancm noaxb-—% ABAAKTCA BCE THCAA X HI

it
UPOMEIRYTES — 2 X< 2.

Bee pemieHENA TaHHOMO HEPDABEHCTEA — MHOMKECTHD HHTEDBA-

A0B —%+2m«:x{%+2ﬂn, neZ. -
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B .

Puc. 134 Pun. 135

damaua 2. PemIHTE HEDABEHCTBD COS X% %-

Abcuucey, He DoMLImym —;-. HMERT BCE TOWKH ayrm M MM,
epquERYHOl oxpysmuocTn (pEc. 135). Ilostomy pemernsME Hepa-
BEHCTER [:Dﬂx‘:-% HABAAIOTCH YACTA X, KOTODhKE NDHEAMJISHAT Ipo-

MEHCYTRY -g-::::i: .%"'. Bee pemedRs ZARHOND HepABSHOTEA — MHO-
HEOTRO OTRESKOB % +2nn<xs ETE +2xn, neZ. 4

Sapnun 3. Pempre mepapeHcTno Sin x> - rﬁl-

OpauBaTy, He MEHLIIYIO —%. HMewT Bee Toukm ayrm M MM,
enMEEYHON okpysuocTs (pEc. 136). [Mosromy pemeHEsMEH Hepa-
OoROTRA sin:}--é ALTSIOTeA YHCOA Y, DPHEATISHMANIHG OpOMe-

Tn
i}

HECTED OTPEIROR -—%—hﬂnni:i%i—ﬂnn, neZ. 4

HMYTEY —%ixi: . Bee peineHHs QARHOTO HepPaBeHCTBR — MHO-

OrmeTHM, 9TO BECE TOYEH OH-

PVIRHOCTH, J&KAMIEEe HEMKEe NDAMORN vk

M1Mul HMEenT OpAHHATY, MEHLIIVIO

—% {ed. pue. 136). Ilosromy Bee i
b, _ E)

YHCIA xE( o r HBANIOTCH 155”5.

PEMeHRAME HepapeHoTBA slnx<— % .

[
!
llll.
Bee pemesus aTOor0 HepaBeRCTREE — .[iﬁ

HHTEDBAT b (—%+2nn: —%H!:m:].
neZ. Puc. 136

ToMroHOMETDUHECKWE HEJaBEHCTES



B3anauwa 4. PemmTs HepaBenceTso vk
cna(i-—l)‘:-%.
[ DboamaqTHM -i--l-x. Peman ne-
PABEHCTRO mxc—% {pue. 187),

HAXOTHM _Eir_r +2nRnsx% % +2xzn,

ncZ. Bamenan x=i -1, nony-
HaeM

3= 5 Puc, 137
= $2nn< L -1 2% 4 2nn,
W 4
OTEYAA
an
1425 L L
+ i +2rn i 1+ 7 4+ 2rn,

4+ 3+ Ban<t<d4+b6n+8nn, ncZ. 4

Bagaua 5. Pemnars sepasencroo 4cos’x—12co8x+56<0,

IMonaras cos x =1, DOAVYEEM KBAIPATHOR HepapsEcTEO 41% 121 4

+5<(), pARHOCHALHOS HEPABEHCTEY (t—%}(fv—g){ﬂ. Tloaromy me-

XOOHOE HEPARSHCOTED PABHOCHJALAO HEDABEHCTHY

(msx— %) (r.us:— %){ﬂ, OTKYAA (% -Gﬂﬂ:\.’) (cuax+%):> 0.

Tax waw %-m:}ﬂ O DONYYEHHDE HePABSHCTED DABHOCHIIL-
HO HEpABEHCTEY cmx} 5 s ROTOpoe OmMno pemmeHo B aagaue 1.

Orrer. —%+2ﬂ#{1{§r+ﬂﬁk, ReZ. 4 P
{8 Reondx
8

Haligem peinenus HepaseHcTaa Ha oTpeske gamnoll 2x. Bee ana-
ueHMA ¥ K3 naTepnana (0; n) — pRIDeHMA HEPAREHCTBA, TAK KAK
ginx>0 npn 0<x<m, a NeRas WACTH HEDABEHCTER ONpeIeleHa
Heorpunarentua opu scex x. Benu sinx <0, o mexognoe Hepanen-
CTEO PABHOCHILHO HaMJOMY M3 HepaBeHOTH

f+Amoadr o1l ) P
= sin'x, ﬁ+3cmu}2{1—2cm2x+ma 2x),
cos2x (1 +coe2x)>0, cos2x>0, sin®x< E |ninx|-:v—£

el Sagaua 6. PemuTe HepaBeHOTRO >—din .

Tax xax sinx<0, TO —%ﬂﬂinxiﬂ. OTEVIR -E-{x*‘:{l,

bx
nHRxX<—.
4
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= %; %‘J PEOICHRAMA ACROAHROI) Heponen-
CTHAL ARIAKITCA BOE YHCIA H3 HHEHTEDBAJIA (— %: i—t)

Orser. - -E-+2::Ir-'::-: Pf-l-aut. kEZ. o W

YnpaxHeHus

Pewrurs gepasescreo (79—86).

79.1) cosx > -g: 2) cosx < 1":’3 3) cosx> - _‘v;i; 4) cosx<- %

80. 1) cosx<\V3; 2) mx«:—ﬂ, 3)cosx>1l;: 4) coax<—1.

V2

o
8L. 1) sinx> 33 2) sinx< %; 3) sinx<- 4% 4) sinx>- lg‘.'-.

82. 1) sinx>-V2; 2) sinx>1; 3)sinx<-1; 4)sinx>1.

83. 1) V2cos2x<1; 2) 2ain3x>-1,

x 1, s x vE
84.1) cos( 2+2)> 1 2)sin( I-3)<- 2
85. 1) sin® x + 2sinx=>0; 2) cos®x—cosx <0;

3) 2sin"x—sinx—3<0; 4) 2cos® x-3cosx-2>0.

- ain® x4 {[7—cost
86, 1) >0 g2) |/ =882 o 3cosy:
V8 - (sinx +cos x) 3
+ 5
) l“ %b—!&uinx.

¥npasxueHuwn Kk rnase X

B7. Buiu uc.lm'rw

1) 2aresin 1";

+3u.rcsin{- 1); 2) amaiui._—iarcainl:
T - Vo

3) arccos (-— %)hmnin %; 4) arceos(—1)—arcsin(-1).
Pemuts vpasuenne (B8—98).
s
88. 1) cm(4—2x1=—%: 2) nm{E+3x]=—%
3) ﬁinm(21+§-]+1=u; 4) zcus[ 2 -3;] V3 =0.
3 " o =
89. 1) 2sin(8x- 5 )+1=0; 2) 1 Bln( +3)=0;
d) 3+4sin(2x4 1)=0; 4) Gein(2x-1)-2=0,

90. 1) (142 cos x)(1 — 4 8in xcosx)=0;
2) (1-V2cosx)(1+ 2sin2xcos2x)=0.

¥npaswHesus ko rmase (X



o1. 1) tg(2x+ 5 )m-1; 2) m(ax—i)zv—%:

: s p— -r.r‘- -_
8) Va-tg(x-2)=0: 4 1-tg(x+3)-0.
92, 1) 2sin'x+sinx=0; 2) 8sin*x—5sinx—-2=0;

3) cos® xr—2cosx=0; 4) Beos® x4+ Teosxr-3=0.
93. 1) 6sinx—cosx+6=0; 2) 8oos® x-12sinx+ 7=0.
g4, 1) tg'x+3tgx=0; 2) 2tg'x-tgx-3=0;

3) tgx—12ctgx+1=0; 4) tgx+ctgx=2.

95, 1) 2ginZx=38coslx; 2) 4sindxr+bcosdx=0;

3) beinx+cosx=0; 4) dsinx+3cosx=0.

1) 3sin*x +sinrecosx—2ecos’ x=0;

2) 2sinx+3ginxreoaxr— 2eas® x=0,

1) in 3z =gin bx; 2) cosx=cos3x.

1) cos®3x—cosdxcosbxr=0; 2) sinxsinbx-sin®5x=0.

Bruncants (99—100).

g

23

99. 1) nin[urm:ou ‘—E—] 2) tﬂ{mm%): 3) m(m‘f).
100. 1) sin(4arcein1);  2) sin(Barcsin 13 )
8) coa(Garcsinl); 4) tg(inrcsi.n %i—-)

Pemmrs ypaspesue (101—107).
101. 1) sin2x + 2ecos2x=1; 2) cos2x +3s8in2x=3.
102. 1) 1+ 2sinx=sgin2x{+2cosx; 2) 14+ 3cosx=gin2x+3ainx.

108. 1) sl.n(.x+%)+¢us(x+ :;-)-l-l-uunﬂz;
2) s.in(a;— E)ﬁ-cnﬂ(x—%)usln 2x.
104, 1) cua’:ﬂin:-sin‘:nua:=-%;

2) sin®xcosx+cos’ xsinx - -} r

105. 1) sin x+gin? 22 =1; 2) sinx+cos?2x=1;
3) sindx ~6eos 2x-4; 4) 2eos’3x +8inbr=1.

106. 1) sin®x-cosxcos 3r=1; 2) sin3x=3sinx;
3) 3cos2x-Tsinx=4; 4) 1+cosx+cos2r=10.

107. 1) sinx +sin2x+sin3x=0; 2) cosx—cosdxr=cos2x —cos4x.
Buamernrs (108—109).

108. 1) sm(x—nrcﬂln%): 2) si.n(_1t+arcain%)‘

a3s Fmawmn |
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109. 1) tg{rc+arctg E}; 2 m;g( —mtgz).
Pemurs :,rpune:.ua (110—118).

110. 1) sin2x _g, 2) Eindx _gp. 3) cos2x _gq.

&
2

Bin x sinx COSX
4) cosdx =0; 5) sinx _q. 6) _cesx _q
Cos X sinbx o8 Tx

111. 1) cosxginbx=-1; 2) sinxcoadx=—1.
112. 1) 2cosdx=3sinx+cosx; 2) cosdx—cos2x =sin dx.
118. 1) sin2x+ cos 2x=2tgx+1; 2) sin2x—cos2x—tgx.
114. 1) sin'*x 4 cos' x= 1 gin®2x; 2) sin®x 4 coa®x=1;

3) sin? r+ein? 2r=ain® 3x; -

4) eos®x 4 eos® 2x=sin® 3x+ zin®4x,
115! 1) sin3x+|sinx|=sin2x; 2) cos3x+|cosx|=sin2x.

116] 1) Zeoszisin’r 0. o _ﬂ.‘_:L-mtgﬂr

ctgx-sindx ooE X -+ 3
3) cosdx —sinax =1: 4) :naﬂix+ainﬁx !
o8 Bx —8ln 3x cos x+gindx
117.1) V2coax - ain:-ntg:vm:- 2) V6sinxcos2x=Y\-Tginlx;
Stgx+10=
cosx
4) vlauaxf”tghaainx—_ﬂ.
CO8 X
118) 1) (V8+1)sindx +sinbx V33 2) (VB+1)cosdx—cosbx _\F,
|aima] |eos x|
3) Zsindx _ [cosfix|, 4) sinbx _ cosdx
sinx cos2x |sindx| cosx

Pemmres cuoreMy ypasremmit (119—122).

119. 1) {gmymy=l_ 2) {sinx+siny=1.
ain2x+ain 2y=0; cos x—cos y=\3.
120. 1 {ulny 3 2) [sinxeosy=21,
cosx i
COB Y cunxainy—--é—.
121. 1) [sinx+cosy= 1. 2) {4ain..r-25‘my-3.
ginfx.- l-l!m.yui 2cosx—cosy=0.
123 1) ctg"2x+3251n y=55, 2) {tg.r+tzy+tgxtgy=1.
~dcosy=>5; sin2y-\2sinxr=1;
sin® 2x

¥npaxHawws K rmaps



3) {mzx—zm’y+2=ﬂ. 1) [fl+uinxsiny-may,
cos x Veos y =03 Qetgxsinyg +V3=0.

Pemnth wepasencreo (123—125).
123. 1) 2eoex +sinx—1<0; 2) 2sin’x-Seosx+1>0.
3x ix

124. 1) ainT+nuu-§—:rﬂ; 2) coz2x+cosx 0.

125. 1) ms’x:b%: 2) sinfx< %.

126. Haflrs Bce pemenpa mepaneHcTsa cosx-sinx-cos2x>0 aa
unrepsaae (0; 2x).

127. Hafi'ry Bce pelnedns HepaAReHeTBEA sinxsinlr <sindxrsindrx

HA MATEDRAEIE (I'.I'; %)

128, HaiiTn Bce sHaYeHNs @, NPH EOTOPHX ypapHeHHe
4sin'x+2(a-3)cosx+3a—4=0

MMEeT KOPHH, H PEMINTE OTO YDPABHEHHE.

129. Haiitn Bee gHAMENHN 0, NPH KOTOPEIX ypaBHeHHe

gin*¥—sinxcosx-2eoe*x=n
_ He aMeeT ROpHe.,

rwoprn? Haitrae athn kopamn.

181, Hafitu Bee 3HAYEHNs @, UPH KOTODLIX YpARHSHHE

gin'x4eosx=a

HMEET EHOPHH.

132. HaiiTn Bce SHAMEHHS @, UPH KOTODHX ypaABHeRHE

sin 2x - 2a\2(sin r+cosx)+ 1-Ba'=0

HMeeT KOPHM, H DENIHTH 9T0 YDABHEHNE,

Bonpock x rmase IX

1. Yro naskBAETOR ApKKOCHHEYCOM wncaa a7

2, Yro naskBaeTcd ADKCHEYCOM uHeda a?

3. Yro HAIKEBAPTCH APKTAHIEHCOM 9YHCRE af

4. 3anucaTsk (OPMYAL IOA HAXORISHHA KOpHeR ypaBHeHwd
ginx=a, cosx=a, tgx=a.

5. Jandcarh pPABEHCTBA QA BLMHCeAeNHA arcsin (- a), arccos(-a),
arctg(—a).

. Kaxpe ypaEReHHA HAIHBAKWT ogpopoaasiMu? TIpusecT HNpUMEp.

7. [NprBecTd NPUMEp YPABHOHASA, NPH PEOIGHHH KOTOPODO MOM-
HO HEOOALIOBATE METOA BCIOMOTATEALHOID YT,

4. [ppuecTit NpHMEp YDABHEHMA, HPH PEMIEHHN HOTOPOIO MOMI-
HO HOOONEIOBATE (POPMYVIL IAMEHE CHHYCHA H HOCHHYCAL TAH-
FeHcoM DOJORRHEOTO APryMEeHTA.

Sﬂn_ﬂ it e b 1

TRUroHOMETDHUBCKWE YROBHEHAA




Nposeps ceba

1. Hajite sHAYSHHE BLIPAXCHHA!
1) arceos 1 +arcsin0; 2) E.I'I.'{'.DB(-' %}-—arusin -}I'—;E
2. Pemuts yvpasmegue:
1) sin8xcosxr—sinxcos3x=1: 2) 2cosxr+Scosx=3:
3) tgx-3otgxr=0; 4) gindxr-cginx=0; b) Zsinx+a8in2x=0,

Baumenurs: 1) cos{n—arccos0,2); 2) sin(arccos0,6).

HafiTn gEaveHRA @, OPH EOTOPEX AMEET CMECH BHpHMKeEHe

aresin ({1 - 3a).

J. Haflta Bee pelleHHA YPABRHEHNS Elin(.r—%)=ﬂ,ﬁ, VIORIETBO~
pRIOHIHE HEPABSHOTEY x° —d4n® <0,

{. Pemmre ypasHeHHS:

1) sin*x—Boos*x -Gainxcosx=0; 2) sinx+ 2coax=|sinxj;

3) sin2x~5sinx + 5eosx+ 5=0;

4) sin2xcosd4x=sin xcosBx.

Dy =

“ F‘ I WoTopwyeckas cnpaBka

Eme ppesnerpeveckne MATEMATHEH, HCOOILIVA SIEMEHTH
TPHPOHOMETPHH AM8 DeeHHs OPAMOYTOMLHEX TPeyTroAbLHHEOE,
PAKTHHECKH COOTABIHIN B PEMIANH DPOCTEHIINE TPHNOHOMETPHYE-

CEUe ypasHenus THma sinx—a, rae ﬂ{x{% #|al=1.

Heropauecks y9eARe 0 PRINEHHN TPHIOHOMETPHYECKNX Ypas-
Henwfl OPMAPORANOCE DADANLIENLHO ¢ DASBHTHEM TEORHH TpHIO-
HoMeTpHYecKHX yBERINT, a Takme uepnano B3 anrefps obmne
METO[Bl MX DElUTeHIH,

Hauntsans ¢ XVIII 5. OoCHOBHRIME OPHKIASHEIMW 3I8JAYAMEH
TPHIOHOMETPHE CTAJMH 3aZa9H, ONHCEIBAMIIHA KoneOaTelhHbe ABH~
REHAH, IAROHEL NPOXOXABHAA IBYKE, CHBETA, SAEHTPOMATHMTHBIX
sonn. Mo gusuxn, HAOpHMED, UIBECTHO, WTO VDABHEHMN TEPMOHN-
YECKHX KoMeDaHnd MAATHHNKA, NepeMeHHOre SASKTPHYSIKOrD TOKA
JANNCHEIBAWTCH B BHIOS

y=Asin (wmt+a).

Kek sbl yike yGegdincsk, YACTE TPHTOHOMETPHISCKHX YPARHO-
unil HENOCPEACTREHHO PEIIACTCH CERJEHHEM HX K npocTelimemy Bu-
Oy, HHOTAA © NPegBAPATETEELIM Dasziomesnnes gepofi wacTE vpas-
HEHHA HA MHOMHTENH, KOs upasas wacte pasaa 0. B sexoropsix
CAYUARX VASETCH [POHABECTH IAMEHY HENIBECTHRIX TAEAM oOpa-
B0M, UTO TPATOHOMETPHYECKOS VPABHeHWe npeobpRavercs B «yvaob-
HOGs ANA PEeHICHAR AArefpaNveckKos ypaBHEHHEe.

K comanenno, Hens3d YKA3ATE obiero MeToga DelleHHA TRH-
FMoHOMeTpPHYSCOKHX }I'pﬁ.ﬂ.‘El‘Llﬂlﬁ. OO9TH HAMNMAOE WO HHX {HPDHH opo-
crefimrux) Tpebyer ocoGoTo NOXXO0MA.
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BATENBIKY WAeRE ApAdMeTHueckoll OPOrDEECHM; JAKMOUYeEHHe: 4 =
=-E!-i:ﬂil. Obparnaa Teopema: «Hemm 3 unens nocnefoRsTeinHocTR

a_+da

pe1= —pttR, To auman nocae-
NOBATENRHOOTL ARGASTCH ApngMernveckoR nporpeccmedis. 231, 1) «Ecan
CYMMA OPOTHEOMOAOMHLE YIA0B TeTHpexyronsnnea pasas 180°%, vo oxoan
HEND MOMCHO ODHCATE OKPYHHOCTE: . Vrsepacieade BEcTHmac. 2) «EBocan opa
OEPECEYRINE ANYX OPAMBX TPeTheN opamol ohpa3oBARMHECH HAKPECT Jio-
MAMHE YO PAAHL, TO JANNLIE ABE HPAMME DAPANIEIRNL . ¥ THERH AeENE
nernHio, 3) « Booam oRof0 YeTHPeXYroALENEE MOMEO OOHCATL OKPYHHOCTS,
T0 0H #ABARETEA TpAMOYTOABHWKOM . ¥raepucaenne momouo. 332, 1) «Heof-
aoguMos: 2) spocrarounos; 3) «He0GXOARMO W gGooTaToNHOs; 4) «Reclxo-
gmmos, 288, 1) Hpasoyroasnune, ne sunsomufics xeonparvos: 2) pasmo-
cTODOHEMI Tpeyromsamk; ) 3+(-2) 4) pasnocTopORMNA  TREYTOALIHK.
ﬂfﬂ 1) ¥Vrsapstnenwe aomno (koarpnpusep: 24+ 3=522k, rae keZ);
2) AOKABATRALOTHG HMOTHHNOOTH  YTROpRAeHHA: +n+(n+1)+(n+2)=
=3n+3=3(n+1)s, 235. 1) lpn mobom k; 2) npn k=0; 3) opu k=0;
4) npu mobos k.

[ T T (neN) Taxomm, 4TO @

Maana 11

4. m=38.9.1)1;2) 1: 8) 1; 4) 1; 6) 7. 10. 1. 11. B. 14. 1) 2; 2) 2. 17.
=1:0: 1. 22, 4, 27.1)2: 2) 1: 3) 13 4) 1. 20. 15 u 40 — ue BAMMEO Tpe-
cTee sncan; 2) x=2-38¢, y=—1-41, 1€ &. 31. 1) (b; 2}, (5; -2), [-6; —2),
{=5; 2% (11; 10 (11: —10), (—11; —10), (—11: 10)% 23 (5; 0}, (=5; —2) (1 4),
(—=1; =6). 32 1) (6; —5), (4 B), (—4:; —3); 2) (-5; —8), (-3; 2), (6 —-6); 8) (4 27),
(2: —17), (22, 423), (—18; 307); 4) (3; 29), (1; -17), (19; 397), (—15; 191).
33. 1) (2; 1) 2) (8; 2). 42, 1) x=2+ 4, y=3-381, 1cZ; 2) x=-2-T1,
p=2-9¢, tcZ 45, 1) 6; 2) 1. 48, m=10. 40. 1) -2; O; 2; 4; 2) -1: O; 13
) —2:0; 2; 4) —8; 0; 1. 50, 1) (2 —2) (—2; —2) 2) (-5 -8), (=3 2),
(6; —6); 8) (—6: —T) (—4: 3). (4: -5); 4) (=7: 5. (-5; 5D (3: 3).

Fmona 1

L1)x-1;: 2) 2-2; 8) 2% +3x-1; ) x*-2x4+3. 2 1) 5x-2; 2) 3x*—x-2.
3.2) Pixi=(4x-13)Q(x}+ 1; 4) Plx)=(x+ D Q(x)+x-3. 4 1) M(x)=2:"-5,
R(x)=x"+18: 2) M(x)=2"-1, R(x)=9; 3) M(x)=3, R(x)=2* + 92 4+ x;
4) M(x)=52"+2 R{x)=2x-1.5.1) a=2, b=2; 2) a=—1,b=2.6. 1) a=
-=3:2) a=2;3) d=—1:4) a=-1. 7. 1) R{x)=-6x+6; 2) R{x)=21x—34.
B 1)10x+4+59: ) 11x. B n=2. 10. n=-3, =1, 27, BH. 11. m=
—5-8k, k=0, +1, +2. +3; ... . 12, 1) P{x)=(x= 2} +x+2)+3: 2) Plx)=
= (x+2)(2x" - 52" + Bx—15)+ 28; 3) Px)={x + 1)(Bx" + 2" -x)-2; 4) Px)~
-{M+2](:=+§r—%)+%. 18. a=1, 14. 1) MTa: 2) m. 15. 1) 8; 2) -2;
16, 1) %; 2) -27. 17. 1) 0, :%: 2) 1, H4; N L1, -2;: 4) ; L6,
18. 1) =20; 2) =20. 19. xl-a. :n.!--ﬂ. 20, xt=—%. xy=1, "u=_§'

21, d=—4, b=-1, c=4. 22. 1) Her; 2) an. 28. 1) (x+1)(x" +42+Th
2 (x+ 33+ x+1)% 8) (x+5)Mx+1)(x-2x  4) (x-2)(x-VE)(x+V5).
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24. 1) x, , =45 2) x, ;=4V2. 25 x+9. 26, —2r+4. 20. x*4Bx+8.
28. b=-1, ¢=—6.'30. 1) Ty==3, r,=—1, x, =1 2) 2,=-5; 3) x”--x-a.
2y 5=VE ) Xy -2, xy=2, 2 =1, 2 =1 B 1) x,=-1, 2,2, x,=3;
2 x=1.321) 2, =-1, x,=-2, 2,=2, x,-4; 2) x; =-1, xy =1 x, =2,

88.1) x=-32) X, =2, xy =3, x, =4 L. M D) x =1 ppm b gL

3 2
2) x=2.35.a=-12, =0, 5,=0.37. 1) =35 ) 5, =L, % =+ 73 3) -1
xg=— i) Hy =t xy =+ 238, 1) e, vy -8, xy =2 x4 2)

1+VB1

; 3 1 - :
:a-_ﬂl ‘21 1} Il=—§-. .tz—'n. :t"iq 1‘-2. ?-} :.L.,I.: ] l&.‘l’t_i—
_ BtV5+4\5

2

. dd. 1) Blxt 4 5ax® 43627 4 2424 10:  2) a¥e? L atbaty

+able b8 3) 2B G20 L1820, B 4. 4) 9 %8074 1455, 45, n—
=2h+1, keZ. 46, n=2k, keZ. 48, Tl 46x—1=0. 49, cx’ +br+a=0,
50, 1) +pVp'-4q; 2) 8pg-p°, +(p*-q)Vp*—4q. 51. 32. 52. 65. 53, (x*+ u* 4 xy) %
#(2® + ¥ —xy). B4, e 2xt-x-2-0. 55 x'-2x"-16x"42x4156=0;
56. x, ,=-V2i1, x,=-V2. 6T. 1) (y-x)y—2Ma—x% 2) (2-xy+y")x
(e 4y + g (1) B) (s A - ).

55, a=- %. h-%. i, 1) Px, y)=(3x—w){iz—-yh(="+ 25%);
2) Plx, W=Bx+u)(@x+g)(x-pix-2)(2x-p). 62 1) a®-12a%.+
+60a'h? - 160a"b® + 240a%0" — 102a6% 1 646% 2) 20 V21 41; B) 14102+

+ 40x%+ B0 + BOx* + 322 1) x’+41‘+7r‘+?;1+§ﬁ5.+_7__+ TR AR L
_ 4x® 1800 1640
+“:j:,+ 83. 1) C},x%s 2) C4,=% 8) 4032+F, B4, T, ~C%,. 65. 1) 32;
i
2) 26. 67. 243, 68. Clx" . 69, O x%a ', 70, 495°_. T1. 1) (5: T), (T: B):
X

2) (63 2); @) (B: 1), (1; BY; 4) (7.5; B.B), (-7.5; —B,6). T2, 1) (3: 5}, (-3: —4):

2) (1:8), (189; -3} 8) (3: 2), (2;9); 4) (3: 0), (1; -2). 78 1) (8 -5),
(-5; B); 2}50: 2), («0; —2), 74. 1) {5:2), 3—2: - 6% 2) (4; El',l- (5; 4).
T8, T (2 8), (3:4)., (=30 2)(=3:-5), (0,6:—1,58), (=2 =ik

3 (% E %) (~0,5; ~1,5), (1; 0); 4) (- 5; - 8), (0.5; 2,5), (0; 2), (~2; 0).

1 NE, 3 "-'ﬁ] ( 1 V6. 8 \-E) (-hvr.'_

7% 1)@, (-1, 3 P e I AR e Y g =2

14 }‘(EJ’: 2" 3 3 et a-g D 1
G4+ VIT
—) T7. -9 w -15, 9 u 15. 78, 24 » B, 1,6 m 19.5. 70. 4 cm

4 Lo i

' VBB == T gt

udew B0, 1) (4; 2), (—4:-2): 2) (—,;,—: MBE}. (— T= —"-EE). 81. (2; 1),

== 4 —

4~ \g? A Fit

(=2: -1 2) (‘f’ﬂ; Ve ). - ViE; - %—-) BZ. 1) (3: -2). Y rnaanmo.
Bumoamurs mowgenmoe gewemme; 2) (03 2), (0 —=2), (13 -3). (-1: 3).
1+V5 t—k‘E) (1—1.'5__ 1+V6

& [ B3 ol

83. 1) (0; 0), (1; “'( ].F'H:ﬁaarnu!. B
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by . ¥eaaanne, Bu-

OOAHHTE Oouaenmnoe caomeswe; 2) (2: 1),

DONIRTE DOTnsnnoe ononeRne. B4, 24 M B5. 2 9 m 3 = B6. 20 uesn.,
6 v 8 geas. 87. 182, 88. 20 wm. 80. 7 u ‘42 wun. 90, {2: —3), ¥uaon-
nue. CHomHTL B gonoannts fo nosmwx keagpaton. O1. (3; —3) (20 —4),
(0; —2). ¥uasaune. PacoMorpers m.nu-u ADNONNE KAK HELADATHOS

orHocHTeAL0 & waw y. 92, 1) (8; 2), (-2 =3} 2) (0: 0), (1; 2), {2‘ 1]

04, % (43—3n!+‘u'ﬂu’l”+lﬁs‘* |, 94, 1) Bx?+2x: 2) 8x*+2; 8) x4

bR x4 4) At v 241, 95, 1) M(x)=-2x4 -;- R{xlzir—l:

2

2) Mix)= %x—% Hlx}--%n—,m M{x)=8x+1, R(x)=-12x"+3x+T;
¥

1) M(x)=2x° +x-3, R(x)=x+3. 96, x, ,=3+\3. 97. x, = 3*4'“

98. xy y= 053, 90, a=5, X, o= 24VE. 100. a1, b=—4, xg=-1,
101. 1) x=-23 21:1-2. x,=-3; 3) T==3: 4) xI_I-E. x,=-2. 102. a=1,
b=B, x,=3. 108 a=23, bm— 16, x,=3. 104 1) x; =2, xy=— 3 2) 5, =2,

xy=-0,6. 108, 1) x, =1, 7,=—8; 2) x,~-2, x,~3; 3 x =1, xr,=
-1, Xy=—2, ¥, -3 4) x, n:-iﬂ. xg 4= 12VE: 5 g ,.-ia. 3 .:41

LViB; 6) 7, 4==1, rsi‘-‘lfﬁ. 106. 1) x, =1, x,=- 37 2) ¥= 11

B) x=1; 4) x,=J. xy=— o 107, 1) (03 2) (0: -2), (1 1) 2) (03 0),
(~2: 4), (2; 4): 3) (8: 1), (8; — 1), (—3; - 1): 4) (3: 2), (2: 3), (5: 1), (1; B).
108, 1) be-1, c=—8; 2) b=1, e=-20. 109, x* +3x+8. 11L 5 au 7,5 u
112 1) x; -, .ri-—f-!. xy=2, X, =3; 2) :l-—a x==1. :ﬂ=3
113. 1) P(a:] (=20 +(x-2)" -2(x-2) - T; 2) P(x)=(x+2)" - 16(z+2)"+

+85(x+2)" - 60 (x+2)+ 7. 114, 1) :;L,-%: 2) %, g=~1%VE, x, =2,

_—5+V13
2

< 11801) (2; 1) (=25 =1),

1-—1 3) x,=-3, x-ﬂ -l]r

2 2 2 3
& = e} =8 T 1 8), (-3: —2); 3) (4: B), (-4;-05),
1|a' m(ﬂ 2@411231; )% 3) (4: 5). (-4; —5)

{a u’". V3), (-8 V8; -VB) 4) (1; 2), (-1; -2), 116, (9; —14), (-2; -3).
117. ﬂ:;‘ 118. 0 w u 6 u.

‘aana 1V
2. 6,5 u 5,6. 3. 2) Bropoe; #) nopaoe. 4. 2) Hppauwonansnoe; 4) panwo-

aansioe. 5. 2) Hppattuonaaswoe. B, 2) 103 4) -g 7. B VII-yZ1>VID-VB.1.

8, 2) 3: 3) 2443, 0. 1,4143; 1,42; 1,41421; 1,78; 1,7320, 10. 1) 0; 2) 0;
A0 0. 11, ¥eaaanune. HOMoIRS0RITE MOTOL JOKLMTRILITRL «0T IpOTIH
noros. 13, 2) Ma. 14. 2) 341. 16. 2) Ma; 4) ga. 17. 1) 0; 2) 0. 18. 2) 1,5;

41-5. 19. 2) - :ul 20.2) B: 4) 23 21, 2) Hers 4) na. 22.2) 4V5 +6.

8’ 90
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majq-l 24. 1) -1; 2) 9; 3) 1. 25. 2. mn-rn 27. b, 12,

3
q-— 28. b =, qmL. 20. n=5. 30. 1,312}2:41 15. 33. 2) 81;

3 2 3
1 iili 34, 1) -1 m _4; 8) -8. 35. 2) :n-l, 4) x,--2, z,=2,
38. 1) 65;°2) —11: :n mz}iaﬁajannazysa-in.xn.muz

1) 2. 40. 2) 50; 4) 1&. 41. 2) o 4) a®B®. 42, 2) Bab: 4) -:;, 43. 2) %.

4}5.421 E-uz-au.aa.max; 4;2.3 46. 2) l; Hianz

4}5,412”’ 4) a®%; 6) 30, 49, 2) x>- 3-4}—-::-«:2 50. 2) 2. 51. 2) 6;
:-- 5]4.52.2]4&*.53.2]3:.3)0*4}11 1. 54. 1) 7; 2) L.

85. 1) 8Y2+V8: 2) Vs~V @ | r""’_. 4) 1‘|.f11{r+m
56. 2) (3—x)® npu x<38, (x- al’mn::rs 4) —8x-b5. §7. uv'"

2) 2 Vab; 3) 1. 58. 2) Y7+ Vi <Vi0+135. 60. 1) 10; 2) 2.

81. 11%_1 EJEHHFwﬂ V6« Vio+ Visy

(1-"_+'|r"_ 'lu"-}ll‘.a: +y-Vxy)
eyt xy

3[1.'(_+1."y+#_]{x+y -Vzy)
4yt xy
D<x<d: \x, >3 2) 3; S 452  1<a<2: 8. =0, 350:

2_
2z

4) 0, ecom x=0, p=0d; —2Vx, voam x>0, ya—1; = ——, sean x>0,

v
-lay<0; -2—}';—: ecr x>0, O<u<1; 5) 0: 8) 1. 65. 2) 9;: 4) 16: 6) —

1
: X
4 a.ﬂs 70. 2) b; 4 a. TL 2) ot (et ) @ axtyH{ad b)),
T2. ﬂ} y? —I}{y ) 4] .t' ( ’}+y%}: i) (D.lm' —nil'}({).lmﬁ+n*i'J.

73, 2} x{' % ( % J ( +-c_':}(9n;—3n&c%+cil"). T4. 1) ull'-rb%;
1

srae x20, g0, 2yt 20;

4
, rae x20, 20, 420, 62, 1) —\7,

2'7

66. 2) 5; 4) =-; b) E' 67. 2) 48; 4) 125. 68, 2) 121; 4) 150 69. 2) 0,3;

3) Ve-1; 4) % ”II_’: « 6 3. TH. 2) 1; 4) —. TT. %) 5 B]
2400 xl”'yh"a
VB 1 .s
4 ~Gaar T8 D 4 2) 27, 79. 1) 82; 2) 0.75, 80, 2:{ 3) <l5)s

4) 235247, 81, 2) (0,018) 1= 13 4) 2716 1; ) {E}“c 1; 8) {E)‘&dan 1.

350
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B2 b 3 8% 26 a “'wl 23 A
2) a%; A V. ]x{‘v?HZ}ﬁla }IDETHE}n

86, 1) a; 2) 1; B) H; 4) n'fba. 87. 2) 3. B8. O aﬂ: 3) a+h.
Vab
89. 2) 5 3-: 4) 2Vh. 90. 1) =T; 2) =2. 01. 1,83 »*; 1,31 »® 1,74 w",
Va+yve
U P 3 2 a 32
92. 1) 4a- -—Elr'" ;2 m% 4) @ 98, 2) x=— T 4) x=2 B4 2) x= =05
f. PR
g yons - men ZVab 1
4) x=1. 86, 2) VB <VT7; 4) Vi3>VE23. 96. 2) 2y; 3) 3 97. 2) 2ib;
Va-Vb
ml

] F
4) 2\,".;_ 98 B. 99, 1) Vx-a; 2) 1. 100. 0. 101. . M2, l.
a+h it n

102. 5306 p. 4 x. 104. 2158 p. 70 k. 105. 2) 2. 106. 2) 1 =2,

o0’
5, 100 16 1. 9
1 = 1] 1: . L b r— ]
07. 1) 1; M: B et ot 3}29104 1m21u 4

4}

8" 16

5: 2: 8) 3’—5—~ &+ 4 100, 2) 155 4) 100 000; 6) 3—ﬁ. 110, 1) E‘E’ 5‘3“‘
= gt (VY S B C2TE o000 8 g e

111.2}9&.335.[1} .uﬁ.i.a.[s) 1 (0,3) .112.2}(12} 1(0,41) ¥;

o(33)" (22 8. 20 s 0 o, 114 2) o, 115, 2) 31#{1%_ 1Y

3 5
I P T i 32
> (—- ?}. 116, 2) x=3; 4) x=2; 5) x=-2. 117. 2) a®+bb,
11
b; 1) x50, x28; &) xeR; 3) x<-1. x24; 4) =20,
2681 81 94272
1. b, =12, - + 128, ‘B) =S, L e, 128, 1) —=————3
121. b, §=162. 1 ) Ty MRS ) e
2443 1 1 Va3 a(va+1) 1029
2 . 128, = — bn—-— P = 127 ——,
' 33 =g 8’ 1 1043 a8
128. 6VT. 120, a=2-1B, a<0, 180. 1) a<h 181, 1) =>1;
s = 2 VE- VT
2) x<1-Y2; x214+V2; B) —l-u--:-E: 4) x>-1. 132.'2) 3 ]
B
2 6 4
0 —;3 8) wf’:*—“—’ 8) V312, 133. 2) 7. 134. 2) 2\xp; 4,\—:1

: 1

1. 1
185, 1) 2(ai-p%); 2) :_:’1 136. 1) —1; 2) 0; 3) -8 138, 1) Bep-

uo; 2) sepmo. 139, 1) Bcan asb, 1o -%: ecan a<bh, To —%.
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Fansa V
1. 1) xER [T 2] xcR, yeR; 4) xnu y:m- 5) x=0, p=0. & 1) He snng-
ercil; 2) ananercs; 3) e anasercs. }, ) Crpasmmess canay; 2) orpammn-
uonp coepxy. 4. 1) Hanmeasmes BEHEEHE =0 mpr x=0, HapGoXLues aun-
yepne =18 ope x=2; 2) uanmennmes aungenne y=—128 opn x=-2, wan-
Goanmes anagenue §=2=2187 oprn x'=38; 4) manbonsmee sEAYMEHHD -1

npH Xe=1, HAMMOHLIIAG SHAYOHHE ynTIG- npr x=4. & 2) (1, n!j‘sl

; - (8
1) (0,75)% < 1; B) (0,8)" = 1. 8. 1) (0,35)" < (—5,4)% 21{ ”) <(_ 13)'
4) (VB+ 1" < (vVZ+ 2", 7. 2) OBxacs lmHmummn dymennn y=x? —
MEOMBCTHO BOEX NRefCTERTENLELE THORN X e MUONCECTRO SHASTeENR fiyik-
f10 4] y-:‘ — HEOTPHIATEALUNEe Aefieranresnine anean § > 0; ofracTs on-
peEnETeRna Gy HKmne y—l.l";— HEOTPNUATEALNLE APACTRATETLRHES YHOAA
20, TaK ne KAK W MHOEECTRO sFaveHni y > 0. 8. 2) Ofnacr. onpegenso-
HUR — MAGEECTHEO DoeX MeHCTRUTONLILY SHORL] MUEOMECTNO JHAYeHHd —
JEforanTenLinie wMenn § a2 duonenun yhusaer opr r< -3, mpﬂnm
upe x>—3; 0e AREAETCR OFPAHNTEENOIN; NAAMEHLIORE IEAYCHHE =
r=—8 9.7°2) 220, p>0: 4 x>0, y>0. 12. 7)) 0,2% 4:1'

4) (VEIh3s1. 18, 2) Bame npr x> 1, amwe ope D<x< 1. 14, 2) Bume ope

Dcx<1, nume ope x>1, 15 1) {igj (%}LB: 2) 25052 a0,
1] 1543, 3-1-0.2 (. 8.1-0.3 15
3) ( 15)‘{( 15)" 1) {Eﬁ} ﬁ-(ﬁ‘-ﬂ} . 16, 1) y=x": ofnacrs ﬂupe;:.]r

MEFRA — Boe uHean e R, muokcecTno bpasesn — nee amena gy = 0; p-::i:
OONACTE ONpefeaens — e guous x = 0, MHOHEOTRO AHATeHHA — Bee gnc-
an y20; 2) y=x" ofinscri onpegenenns — x ¢ R, Muomecrno sunvenni —
yeR; y=x" obnscrs ompegenenmn — r=0, Mmuomecrso aundensi —
g=0, 17, 2) Bame opn O0<x<1, unxe npy £>1. 18, 2) x>-1, y=0,
yhnaer, Mt auisercs orpamndennoi. 19, 2) xe R, y< 1, sospacracT mpH
xa 0 yhunner nﬂn x>0, panbossmes apatenne 1; 4) xR, y< -2, boapa-
craer opn x<l), yimeaer npr x=0, #He AWIRCTCR OPPREBYNEHBON,
Aamboanimes anaaeane [(—2); 6) x=0, y}?., yhtagaer npu. x>, pospacraeT

apst x<0. 20, 2) (05 0), (1: 1), 2L m 2“‘. ~1,56m,. 23. 2) h=2650 wu
wnir h=0,414 R, 25. 1) y:-ig-f: 2) y—?—’maﬂ- 3) y=\x13. 26. 2) Bee

s 4) Al =0+ DA

1
AeiterunTensame auonn; 3) x=0, p=4. 28. 2) f(x)- 2
ats

20. 2) plx)-x" + 3, rw]- —; 4} plx)=x"+8, fip)=Vg. 30, 2) Her; 4) an.

31. 2) y:-vx td) g=— xﬂ 82, 2) p=(x-1% x>1, y20, y=Vx+1: x20,

B
y=1; 8) y—lr—‘t}t BCE OEHCTEHTENRHES Wheas; y=\r+1: nes geificramran.
une wmenn; 4) y=yx+1: 220, gal; y=(x-1°: x=1, y=0. 34. 1) Obaacrs
onpegeasing — r=0; muomecroe apagenait — p=0; dyERmEa poopasTast
npe x<0 uw opu x>0; 2) obnacte ONpegEIeNRA — x> — 2, MACHECTEO AR~
weuuit — y=0; pyuroes ylunser npu x<-2, ¥>=327 1) obasers onpege
neaun — x# 0; MpostccTno aaavesnit — y#1;  GVEHIHS ROAPACTAST [pH
220; x50, 35, 2) y=1-- E‘:' 4 g=5% 33 368, 2) x=5; y=2.
38, 2) Her wopuoft; 4) ner Impﬂnﬂ 39, 2) Papsocunnmme; 4) panmocmmsi,
40. 2) Paspocunsan; 4) Ae paspocnasns. 41, 2) Pannoéunsses: 4) ne pan:
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wocHAsAE. 43. 2) Bropoe. 43. 2) Her mophaoii; 4) x=4. 44. 2) 3.5=x=45.
45. 2) Panmocunsas. 46. 1) Paspocuasam. 47, 2) O6a. 48, x=3. 49. 2) x=@.
60. 2) —~2<cxr<l, x>2. 54 2) x=2T; 3) £r=5. 58 2) x==~T; 8) 2, =3,

z-_-;—. 56. 2) x=5; 4) x, ~-3, x;=4. 57. 2) (25;1); 4) (%: J'T:)
B8. 2) x=4; 4) r=-1..068. ) x=b; 4) r,=-3, x,=]1. 80, 2Z) x,==1,
x,=0, x,=1. 61. x=-3 ) x=18. 62 1) xr==4; 2) x=5. 63. 2) x=10;
) x ,=4+V17, 2y, =4V2. 64. 2) x =—1, x,~-3. 66. 2) [lna; 4) omur.
”! 1} :1"u¢ :I.n-ta: 2} #1-=ﬂ| I:"& “-i Ilﬂ—'ﬂ- :’BI‘ 67. 2’ Il--g-
gt 9 2, VT g1y (s i 2) @) (-2-9) (29), @-9)
v 3 _12 . 3 A8 49, v
69. 2) x=5. 70. x=—=. TL 1) (1; 8), (T; -T), {u' : )i 2 (& 1),

(<9:=%). 72 D (1605 B @i-8), 4 G-, (-3 4.

x

T3 1) :-%{]+\,"4u’+9} opt a20, #@er wopmeidt opn a<0; 2) x=-14+

4Va®-2a42 npu a>1, ner wopsed apa a<1. T4, 1) 1<x<1,56; 3) x<-b.

75. 2) 0Cxr<®: 4) x<13.5. 76. 9) 2<x<3: 6) -%:xc—%.

Tr. 3) —1€x<0, Dcx<l; 4) —G<xr<c-F, B<xr<Ch. T 2) -1<C2:
4) 0cxed. T9. 2) x5 1; 4) %f-.l'{ﬁ: 8) 2<x<3. 80, 1) x> ——: 2) —B<x<b.

V8 ki
Bl. 2) x>1; d4) 24, BEZ 2) O=zx=d; 4) 0<zx<l. 83 1) r<-oi
E}Iﬂm+ "Du;:wl.ﬂd. 1}-—2‘-’:{—[.9*‘.;‘1;2}—%¢r<—1. le=x<2,

B3, 1) 1<x<a®+1 npn a0, pey pemeandl npn a<0; 2) %{2+ﬁ}£xcﬂ+

88.2) x =~1, x,=1. 89, 2) -V2<x<V2: d) xS -1, x>2. B0 my-%m;

A
4) y=Y¥x--1. B2 2) HAnmmorca; 3) saneovces. $3. 2) x=21; 4) II'%‘

2 2

= et k]
. }H. V2% (L% =% ) o 3 (V2) & (L) 3,

Ve
{EII.E]'_%. 9. 2) fAnnmores; 4) ne apuawres. 097, 2) yg-.tini.r. <2 po-d;
4) y=Bx—x-8, x23, yel. 98, 2) xs-1, 0<x<3; 4) x<-1, 2>0;
6) x> 2. 100, 2) x=1; 4) &0, 101. 2) =250 4) x, =~ 105 §) 2w T,
102, 2) x<0; 4) r}—%. 103. 1) B<x<8: 2) x<—4, %ﬁrc'%: 3) l<x<;
\ 4) -B<x<B. 104. 1) (2;8), (B; 2; 2) (1; =1); (2,55 2). 105. (—2V2+YV3;

x,:%; 6) x; ,=+B. 85. 2) (

= = o= mooe o BVE WEY ¢ BVE TVE
-2VE-VE) V2B 2V (s -5 b 2;} mu.ﬂ 1) Be-
A a<2, to powmenufl wer; ecnn g=2, o BSxe E_‘-‘}ﬂﬂlﬂﬂlj_
4
- % sx<|al npr a0, wger peurEnEl TpE a=0,
v

Oreet



Faasa VI _

5. 2) Bonswe 1; 4) Gonsne 1. 8. 2) x==1; 4) x=-2. 9, 2) x=0; d) x>-1.
11. 2) x31; 4) x=+2. 13, 4; %._14. 2) 1: %. 16. 0.75™, 17, 88,4 1; 22,1 1.
-2
18, 4.37 10° w®, 19, P=6-10°.2 3 ; 8,9.10° wexosex. 21. 2) z-%-
4) x---i 23, 2) x=—0,5; 4) +=4. 28. 2) x=2,5; 4) x=0; 6) x=0,4.

24. 2) x=1;: 4) x~8. 25. 2} x=0; 4) xnﬂ. 28. 2) x,=0, x,=2; 4) x=1.
27.2)x=-2.28. ) x; =2, x,=0; ﬂxn—i. 29. 5 x ==1..1:==-—3 4'}#1-11'.':

--3. 80, #) x=0,8; 4) x=-1; 6) z,=0,56; x,~=-3. 31. 2) x, ~0,3,
x,==0,2; 4) x=4..32. 2) y=3: 4) x=2, 33. 2) x=8; 4) x=3. 34. 2) .t'=—1;
4) x=1. 35. 2) x=-3; 4) x=4. 36. 2) x=-1; 4) x, =1, x,=-1; 6) x=-1.

87. 1) x=-8; 2) x=2 3) %, =0, ;=13 4) x=3,25. 38. 1) x, =0, x,~2;

2) x; =0, x,=2. 3490, 2) x=3; 4) .r-:-:?. 40. 1) Her xopreil; 2) ner xopaei.
41. 1) x;=—1, 2, =2, x,=4; B} x; ;=*1, 2, =2 B) x, =~4, x,=-3, x,=-2,
x,=1; 4) x;=-2, x,=-1, 2,=3. 42 —2<k<l. 43. r~=4. 43 3) x<2;
4) x=-0,6 6) x=3. 48. ) x=>4; 4) —F<x<=4d. 47. 2) x=1; 4) x=2.
48, 2) %:.‘:i‘l: -l}—%:i:.zi%. 49. 2) x=1; 4) x<1. 50. 2) -8, -2, -1, 0, 1;
4) -2, -3, 51. 2) Maomkecreo seex aoficrnarentuny yueen; 4) x=0; 6) x> 0.
852, Tipr x<=-2. 8 1) -6<z<d; 3) b=x<d0. B6. 1) x=<=-1;

2) =B<x<l: A) x<0, x>1: 4) ! cx=% BT. x<—-8, x74, 58, Dsﬁx«:%,
e G S | 2. )

l<x<2. 59. 2) (0;: =2), (—1; ~B); 4;( = 3).&0.21(3, 1_]. 61, 2) (1: 1).

82, 2 (3; =23 4) (0: 1). B83. 2) (0; 2). 64. 1) x==1§i 2) x=38,5.688. 1) x=1;

2) x=—8. 66. 1) (T: 3% 2) (1,5; 2). oT. u-%, a-E 88. 2) 2V 215,
1y 7 1yme B 1W8-%

4) (E) {(E} .89, 2) { AR TR {3) >1. 71 2) 0,04<y<5.

72. 2y x=-2: 4) x, =38, x, =-—1. 73. 2) x=0; ) x=2. T4d. 2) £=-1; 4) x=3.

B ) x<-1:4) -2= x{2+ T7. 1) Aenmwores; 2) anumwres; 3) ge anns-

wren; 4) e ARATIOTCR. ?'B,ﬂﬂlap{iﬂl DB;]"":: 81. E}.r==24 B2. 2) x=8;
4) x=1. B3. 2) x=0: 4) x=-0,b. -dcx<l; 4) =1=x<]1.
B5. 2) (1: 1). 86. 1) He pasgocnnbun; 2) paBHocunbuL; 3) He PABHOCHIL-

e, B8, 2) x=4: 4) x=1. 80, 2) x<-3, x>1; 4) -x'c\.‘-ll, x=4. 90, x=0.

)
91, n.:ba:%, bel, 92, x=£2. 93, x=-2, x>0,

Faana VII
L2 3401 -2 -5 ~; -1 i) 2 216: 4 0.8 2) -8 4) L
& 'S '] W * (] 1 w w Hl Ei 4- . L] L] . T ‘n
4 2) 4; 4) 0. 5. 2) —1; 4) —%. 6. 2) —2: 4) 1; 6) —%. 7.2) 8 4) -
B 2y =3 4) —2. 8. 2) 16; 4) 6. 10, 2) 64; 4) 3. 11. 2) 144; 4) 1.
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12. 2) x=625; 4) 25; 6) —22. 18. 2) x<7; 4) :;-%; 6) x<0. 14. 2) 1,5
1) —1%. 15. 2) i: 4) 6'%; @) 1::;_ 16. 2) 1; 4) %; 6) 7. 17. 2) x=
<=8, =x=2; B6) -%f:x-c:.l. 18 2) x=-2: 4) =B=zx<l, x=1.
19. 2) rnla.g]_jt-i: 4) x:%[lvlug?ﬂ. 20. 2) x=T: 3) x= L: 4) xnf"f.
=
21. 2) z-lngai; 4) :11--1. .\:,-lngl 2. 22, 1) Iltun I:ﬂlﬂﬂirﬁﬂ'i
3
2 ::---l-:ng\.mjﬂ+ 28. 2 lecx<2, x>0, 24. Bean a=0, m:-lugga!; ecam a <0
A a#-1, 10 zl=]:ng;d?. x =log, (-a); econ a=0, To wopnelt wer; econ
a=-1, 10 x=0. 25. 2) 5 4) 2. 26. ) % 4) -3, 27. ) 25 4) -1,
1 1 17
28. 2) 1,5; 4) -4. 20..2) 3 logya-2-2log,b; 4) Eh“b_ﬁ log,a. 30, 2) 11,

81. 2) 1,5; 4) -3. 82. 2) 1%: 4) 0. 33. 2) r=:—:: O x=Ya 5%, 34 1) 3:
| 2) 19; 3) 475; 4) 22,5. 35. 2) -log,T; 4) -2log,3. 36. 2) -%;
4 —-:';. 37. 2) 1. 80. 2) 2log,a; 4) -4log a. 40. 2) :=%; W E=45.
| 42 1) 2(a+b-1); 2) 2a+ -. 43. 2) 0.845; 4) ~0,176, 44. 2) 0,698;

2 log. 6
OEs
4) —0,154. 45. 2) 1,29; 4) -0,42. 46. 2) 1, 3: 4) —15,42, 47. 2) P i
4 7
4 :::T:; 6) |¢.; 5 46.2) 2,25, 4) 1,58; 6) ~1. 49. 1) 10; 2) - 1.
7 T
60. 2) x=8; 4) x=3; ) x=2. 5L 1+m; %—; -!:%E; 1_._.’;_'_ B2. %1-#1.
m+1 Aim _2 3(1-a) Statab
53. MEl. s4. e 55. 1 5 ™ 58, e 57, ST
Emn+n+1

3 X s il c 3
88 i % 1) -2 2) -3. 60. 2) x, =2, x,=V2 A) x; =0,
x,—27. 61. 2) 1. 62. 0 ner. B3, 152 xoga, 84. 3052 wawamma. 65, 1) Ha
2273 ropm; 2) na 97 ner, ua 115 aer. Yreaaaeme k orneTy Ha nompoc 2.
Hymuo maflre ¢, takoe, wro 5.10'% =¢2,2. 109}{];-1.135-1-...4-1.05"1].

i L
"o a.;:}ﬂhg.z-m“-hg"'T‘l. 68. 0,0017=(0,9)0, ovwyaa d=12 w.

67. T=d!. VYrasanue. PaccMoTpeTs COOTHOMOHNA MOKAY NorApudaami
wRCcen B erporkax Tafmaons. 68, 2) 2, TIB2TEE; 4) 2,T1828140, 68, 2) log 9=

= #
»logy 17; 4) Iug,if—blng!%- 70. 2) log,0.45<0; 4) lng'ﬂ_uﬂ‘.ﬁ-cn.

A
TL 2) x=<1; 8) x=1. T6. 2) :}%: 4) x>0,8. T7. 2 0<x<0,16; 4) x>20,18.

T8.3) z=08;: 4) x=d8; 8) z=-1.,06. T 2) 2>-1; 4) —D<x=2

1y U
81. 2) lEE*E'F” =l "”ﬂ’“"'; 1) 1glglg50<1g°50. 82, 2) —1<x<6;
4) 2>4; 8) x>3. 83. 2) x=-1, peR;: 4) x>0, yeR; 5) xr=>1, yeR.

B4. 2) x=2; 4) x=2. B5. 1) x=0, y=0; yowsaer npe 0<x< 1, soapacteeT
npsr x>1:2) x=0, ye R, younser nopu x <0, sospacraer npa x>0; 3) x=23,
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ye R, youpaer opn xr<3, soappcreet OpR x>d; 4) x>0, ya 0, yiupaer
opr 0<x<2, soapacrapt npu x»>2. B8, 1) x»2, x=3; 2) -].-::.'l:{%.
87. 2) Kamuoe ma geyx — cAeXoTEEE gpyroro; 3) sropoe. B8, 2) x=3;
4) r=42, B8. 2) Kopuefi mer. B0, 2) x=5. Bl. 2) Kopmeii wuer.
B2, 2) x=1; 4) x, =3, x,=0. §3. 2) (1;9), 4. 2) x, ,==8; 4) x= 16;
6) x=3. 86, &) x=3; 4) .:,‘--I. x,=—8, 86, 2) x=08; 4) x, =100, x,:il‘.lﬂl:l.

07. 2) fla. 98. 2) (85 ). 99. 2) x, =4, %, ~VE; 8)x, =3, x,~9; ) 5,27,

%= 5. 100 2) x-—?—. 101. 2) x=—4. 102. 1) x,~VE, x,~3: 2) x,= 3.
1
£, =2 103, 1) x= 5% 2) x—4, 104, t 1. :3--1, x;nﬁ, 105, 1) x, =4,

¥,=V2; 2) .:-1+3;?-. 106. x=0. 107. r—%. 108. 2) x, =7, x,=14.

l
109. a=0, a=1l, a=5 % 110. Mppa=4 na=0, 111. Hpr a— ﬂna—-l:.rpa.n

HBHEG Hoe WMeeT wopuedl; opH a<=1 — oOEH KOpPEHL .t-u: mpH >0 —
DAMH KOPEHL x=[ﬂ+1]=; et ﬂ"—j'z- — OZWH KOpeHb :—1'-: npa =1<a<0,
n:-%.—m KOpRA xi-ag n J::i,'ul_'n+ 1), 112, 2) x< ¥ 4) -3=x=2.
118. 2) r<-30; 4) l<=x<10; 6) x<-0,05. 114. 2) x>25; 4) %-c:.\:-c:-l.
115. 2) 2<x<3, 1l<x<12 116, 2) - 2 <x<l; 4) x2VE 117, 2) 2>T3
4) pemenwit mer, 118, 2) x<-1, z24; 4) x=—0,6, x=3. 110, 3} x=2,
x>3: 4) —2<x<-1, B=xrsT. 1200 8) -\ Box<- %. % <x<VZ. 121 2 x=2
122 2]:!«:.1«.:0 1, x= 10000, IHZ]Ilng,_z <X & .x}iagai.' 4) x< ﬁz 1.

%cxc% 124 — anﬂcx-c:m luga‘rﬂ-r:xﬂ:l 125.2 Ing4_ﬁ-:x{1 128, 2) 4;
4) 8. 127. 2) ~4: 4) 6. 128. 2) 1; 4) 5. 120. ) 15 4) 4. 130. 2) -2.2.

131, 2 2,26; 4) — 1,73, 133, 2) Boapacraomps: 4) viumaons, 135, 2) <0, 2= 2.
136. 1) :=-§: 2) x=2. 137. 2) :1-1. xi"“é': 4} xl—d. x‘—ﬁ.
138, 2) x=-4; 4) x=2. 139. 2) x<=4; 4) x<-1. 140. 2) Peuenndi Her.

Blog, &6+logl @ =
141. D) x=—8, r>1. 142.2) —4.6: 4) 86: 6) 2. 143. 2) 2 2 g >V8.
144.1,223. 145. 0,611, 148. 0<x<1. 148. 2) x-%lﬂgﬂﬂ: 4) x-%x
%(log y 1,6-5) 6) x~log;3. 149, 2) x~27; 4) 2, ~27, 5, = . 150.2) x——4;

4) x,’i 14, x;=6. 151. 2) Kopreft mer. 168, 2) x, =2, x, =0 4) nopueit
er, 158 2) hoxch; 4) x> 4; 8) ~d<x=-3. 154. Z) ¥=4.5. 155, 2) » =23,
x,=-1,8; 3) wer wopuedl; 4) x=2, 156. 2) D<x<l, x=VB: 3) x=2:

i) —2=x< -1, x4, 157, 2) Dﬂx{%. l<zx<2, 3<x<f.
158. —%-’-:*’-—L —%txﬂl 160. 2, 10, 50 wau 50, 10, 2. 162. 2) x = 10,
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x,=0,1. 163. x=3. 164, 2) x<0, log,5<x<1. 165. 5. 166. %-{n:é,

Vi

Va<x<a, ecan a=1; j—dr{ %. a<x<\a, ecan 0<a<1; pemernfi et
‘a
npR a<0 n a=1. 1687. 1) Ipn a<0 u a=1 panennit mer; ecnm a>1, ™
R 4 CFFFE]
}w#,em O<za<l, 10 0<x= liylﬂf—:ﬂ}upu 2=0na=1
pemmenu#t Her; ecan 0<=g<1, 10 x-r:-vl_. “Vaex<0, 0=x<\a,
a
ecan a>1, o ¥<-Va, -1—{qu D<x< -l:, x=Va.
Va Va
['nana VI

1 2) ?: By == ﬁ 3 3) E : ) —. 2. 2) 207%; 3) 1357 B) (E:GJ ) (343)

4 0.4 s ﬁ.zpm.ﬁ.%cu" 7. 2 pag. 10. 3,;‘-]-_;-.:ll 1) 12!]“--5- pan;

O —— - P - ﬂ_ﬁ_ 3 — ]'_E. .
2) 150°= § baa. 12. 30 =ﬁ pag; 7%= 12 PAA. 13. 1) gd' Ed' 9 d;
Ll o ﬂ o n n' " " " - _:1- 3 .
2) 20, 60°, 100% 3) ﬂ 30 I4. 3) (0; 1) 3) (0; -1); 5}( U }.

6) [l';.i.- ";2) 18. 2) (0 1); 4) (—1; O); 6) (0: 1). 19. 2) (0; 1); 4) (0; —1).
20, 2) (-—%; -%}, 4) (1; 0), (=15 0). 201, 2) w4 2nk, rae k — noboe genoe
queno; 4) —% + 2k, Tae k& — awbor gence wEono. 22, 2) Bropas; 4) wer-
pepras. 23, 1) x~1,8%, k=4; 2) x:%x, h=8; 4) x= %n. k=2 Eﬁ. 2) (05 1%

4) (0; ~1). 26, 1]——+ﬂﬂh,kE£ 2) - EJ,M- KEZ. 27, 1) .m . 3 _E

Z8. 1) 360°+90% E] 360°-3+20% 3) -Sﬂﬂ' r24+20% 4) —Eﬂﬂ°+27l]"‘

) 360°-4+0% 6) -360°-5+40°. 29. ke copmagenme npomoofiger wepes
(15+80(k=1)) msun. 30. k-¢ cosnagenwe wepes (64B(k—1)) wsun.

31. 1) 11715 2) lﬁ 32, 15°, 15, 157, 34. 1) —1; 2) —1; 4) 1. 35. 2) 0, 1;
01,0600, -1. 36 2) 2 4) -1. 37. 2) 0; 4) -1. 38. 2) -T; 4) -

|:nn|n-

39, E}I—E-HH! hed; 4}::5-}21‘:# keZ. 40. 2) Ia; 4) ner. 41, l'l—

2 i—l;!'l.-"_ 42, 1) -0,25; 2y 2,75. 43. 3) x—n+2rk, keZ: 1) x—x 4 Ink, kFZ-

E}I——ETE+H . keZ. 44, 2) Bepuo; 4) nepepao. 45, 1) 0,00; 2) 0,7; 3) —0,22;
4) 0,34. 46. 1) sin 20" >5in 20" 1g40°; 2) cos 42" < cos 42" {487, 48, 1) Mens-
me wyan; 2) Goneme gyan. 49. 1) Bo sropodi; 2) & rperseit; 3) so mro-
pofi; 4) = werseprodt. 60, 2) B vperwesi; 3) po Bropof; 4) Bo aropofl.

51. 1) mu(—%){ﬂ 2) sin(-0,1x)=<0; 3) gin5,1<0; 4) sin(-470")<0,

62, 1) can:ﬁztﬁﬂ: 2) coed,6<0; 8) cos(-5:8)=0; 4] cos(-15607)<0.
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58. 1) tg 12 n>0; 2) tg3,7>0; 3) tg(~1.3)<0; 4) 1g283° <0, 54. 2) sina<
<0; cosa>0. tga<0: 4) sina>=0, cosa>=0, tga=0. B66. 2) sin3>0,
c0s3<0, tg3<0; 4) sin(-1,3)<0, cos(~1,3)>0, tg(~1,8)<0. 56, 2) cos(5 ) <
<03 4) tl(u—%)-:ﬁ: 6) sin{r-a)>0. 57 2) sina=>0, cosa<0, tga<0,

ctga<0. 58, BuaKn CORMEARIOT NN l]lﬂu.-c% H ana 'n:{u-i%‘-. AMAKWN pamge
SMYEE A _i <a<R N gan %E{m:::!x 68. 2) cos ﬂ;m 8
+u; >0. 80. 2) cos1,3> 00s2,3. 61. 2) :-% 4k, REZ; 4) x=n+ 2nk, ke Z.
62, 2) Bo sropoii. 83, sinc #me MOMeT, COSQ MOMET, OO4H YOOA @ TY-
nofi. 65. 1) Boasme myns; 2) meunme myaa. 66. Ha; ga; ser; ang Rer;

<0y E}u“—f—+

wer. B7. 1) He moryr: 2) moryr; 3) me moryr; ‘v'.:l 3
ZVE1L VA1 1 = 3, _3v1o
TR T G8. 2) cosa=-0.6, tga 3 clEa=— & d) cora T
1 __J“..‘.E 12 i 12
tga -a.linn D limu m.t:u ’2.=t¢n 5 ; B) sino
—u%. cokn=— -, tga=2%. 70.2) iﬁ 1) il'“-:L. 71. 2) He moryr.
73 mu-t—“l.tg 2"";_+m31 5;4]2.14.3} %. T8. 1) cos® u; 2) —sin® u;

2 i 2 . 2 B T 8 P
2) cosfa; 4) -sina; 5) s &) =l 78. 1) gina-copa==+12_pt;
2) sinta+ M‘a=%+p1—%p‘. 77, 1) m?=2; 2) +\mi-4; 3) m(m?—3),
79. 2) 0; 4) 1 +sina. B0, 2) 4; 4) 2. 82. 2) 0; 4) tg¥a. 85. 1) cos'a; 2)sin'e

8 a7
88. 7. 87. 2) 2= — A 3 -— L . .
) x 2+'l:!r kEZ; 4) x 2+2!:t 88. 28. BO. " - 90 195

2. 2) l’ ; 3) ~3; 4) V2, 93, 2) 2c08a; 4) 2. B4, 2) 0,5. 95. 2) - 2cosa.

L NEZL ) #=22_ pex: 6) - 5 +u. KEZ. 99. 1) Bons-

2 2
me wynm; 2} MespaTe Wya6, IIILE]-—;-I.}——. 101 2} —;JI]—:I 102 2) ‘_1"3

97, ) .'r::T-I-

103, 2) con3f; 4) - 1. 104. 2) V2 nu 1. 105. 2) ““‘#. 106, 2) - cosPsin
Bd :Iﬁ 63 B :
25’ BhC 108, - Bﬁ' 109. 3'5‘5~ 110. 2) Ennu’m.
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