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XKuzne xopoties mem, ¥mo ¢ Hetli MONCHO
IAHUMAMBCR Mamemanuxotl
Jleonapn Jiinep

Om aemopa

B yweluoM HIManAN NMPEAIArsIoTCca HECTANAAPTHBIE METOXW pelieHns
YPaBHCHHI W HEDABCHCTS W3 PAIMYHEIX PA3ICNOB MaTeMaTRKH (anrebpa, TpH-
FOROMETPHA M reomeTpits). Mx npumenerve tpeGyer or aburypMesros He-
CXONEKO HeODRYHEX paccykxennd. Hezanwe W HemoHMmanwe HecTaHmapT-
HBX METONOE CYMIECTESWHO YMEHRImIACT 0ORBCTS YCTICHIRO peImaeMulX 3ama%
no mareMaTake. Tem Gonce, UTO TAKME METOOH, K8K NPABHIIO, HE HIYVAIOTCA B
obmeobpaiosarensuofi mrone,

ITpu pemenus 33Xa4, NPEAVIATACMEX HA BCTYHHTEABHLIX KORKYPCHbIX
THCHMEHHBIX KIAMEHAX MO MATEMATUKC, PA3PSUIACTCN TPHMEHEHHE MOGHIX
H3BECTHEIX alirypuentaM HECTANAAPTHEIX MeTOZOU. [losToMy HacroAuce
yueOHoe m3zanue SyaeT monesHo, npexae Beero, alMTypieHTaM mpH Noaro-
TOBKC K NOCTYICHMIO B BY3,

3naane HECTIRAAPTHLIX METOZOB H NPUEMOB PEINCHHX 388U MOBLEH-
HOMH CIOWHOCTH CnOCODCTBYET PASBHTHIO ¥ IIKONBHWEOR X ADKTYPREHTOB He-
CTAHASPTHOTO MATEMATHIECKOND MEMLZCHHA, YTO NBIACTCS HEOOXOAHMEM YC-
FOBHEM LA DOCHCAYIOMIETO YCIICIIHOIO H3YHMEHAS BHICIICH MATEMATHKH B BY-
33X € YFTYONEHHBIM HIYSCHIFEM MATEMATHKH,

Muorwe w3 npuBeACHHEX B ocobHN 3aay NPCATATEANCH B TCHERRE pAla
MOCTCTHNX JET HA BCTYITHTEARHEX 3KIAMEHAX [0 MBTEMATHKe B Benopycerom
FOCYRApCTBEHHOM YHHEEPCHTETE. ’

Hacrosmee wanarne npencrasaser cobofl neNpanneHHoe u nepepalboTan-
HOC nicpen3zaHie y3eduore nocobux aeTopa «MarTeMaTHRS G4 CTAPICKAICC-
Auxon. Hecranmaprasic MeTonsr pemenns samaa» (Mnamck: Asepcss, 2003).
TepepaboTra kKocHynach offbema mocolbua (nobasaenc Gonee 40 rosbix 3ana4),
8 THKKE WIMCHCHNHS MCTOMOB DEIUEHAN YACTH 33484, MPHBERCAALIX B HACTOR-
meM nocobum.

[locoBie anpecosanO WTNOARINKAM, S0HTYPHCHTAM, YIHTEAAM MATEMITHEKH
00ixe0OPAIOBATENSHEN WIKON, PYKOBOMHTERIM MXONBNEX MATCMATHUHECKHX

KPYXKOB ¥ NPENCAABATE/INM BY308, IPHHHMAIMIAM BCTYITTENbHES KOHKYPC-
HBIE FK3RMETS] [T0 MATEMETHKE,



PA3LQEN 1

Memod ¢pyHxyuoHanbMHOlU nodcmaHosKu

Meroa dynxunonanuroli mOACTAN0BKH SBNNETCA, NOoXanyl, caMuiM pac-
OPOCTPASICHHEIM METOZIOM DEHICHMA CIONMHGIX 38884 INKOARHON MATEMATHKN.
CyTs METOAR COCTONT B0 BECASHHR HOBOH nmepemenwol y = f(x), mpuwere-
wAe koropoll APHBOINT x GONCe MPOSTOMY BHPINCHHK, YacTHLIM ClyvaeM
GYHXUNOHARBHON DOACTAROSKH SARSETCA TPHTOROMETDHYECKAA MOACTAHOBKA
(cwm. pasaex 2).

OcHOBHEA TPYAHOCTE pPelNeHHs 38884 MCTOAOM QyMKIOHARRsO# noxa-
CTAHOBKH JAKMIOMELTCR B TOM, HTO 339aCTYI0 TPYAHO YTaAATh BRI CAMOH ToA-
CTAROBKH H BHA ypabHenuit (e REpaBencTs), TAC 3TY NOACTAROBKY MOMKHO
HCNONE30EaTs, B HAcToamen paszene npewmaratorca nanbonee wacto verpe-
YAIOLIHECH YPABHCHRR B HEPABCHCTERA, KOTOPHC 2ipexTHRNG PEAIOTCS METO-
HOM §yHKUWOHANSMOH NOACTANGBKH.

3azaum U pelseHun

Peuntre ypannenne
I —x+24Vxt x4 =428 —2x 421, (.1

Pesesnne. BreneM HOBYIO NMCPEMERHYIO 2 -x+2=y, roraa m (1.1)

BITexaeT ypabheHme J;+Jy+5=\’2y+l7,rm y20.
Tocwonsxy ofe UaCTH BaNHOrC YpABECHIS HEOTPHUATSILAM, TO MOCHe
BO3IBEACHIA B KBANPAT 0feHX erd TacTel nomysacm PABMOCHNLHOE YPABHEHUE

¥+ 2Jy* +5y+ y+5=2y+17. Orcrona cneayer



6 Payen 1

JJ’z-l-Sy =6, y2+5y—36-0 Hyy==9, y,=4,

Tax xax y 20, To Anx RaxoucIeHUN Kopwcil ypasreria (1.1) Heolxommo
PACCMOTDCTS YPABHEHHS X" —x+2 = 4, KOPSAMS XOTODOFO ABANIOTCA ¥, = -1
HX=2.

¢ Omeem: x,=-1, x,=2.

@Pemmypmm

Jx-2+J2x-5+Jx+2+ﬂ2x-5-7ﬁ.. | (12)

Pewuenne. O603naanm +/2x~5 =y (ouconano, yro y 2 0). Torm y' =

yz-I—S
2

=2x~3 RIH X= . B raxoum cnyvae

: 2
x=2442x_5§ =-£;—5—2+y--(-‘r-¥-)—,

?
x+2+m=#+2+3_y-£’vz—3)

1 13 (1.2) noayseds ypascine
I—?:LI%F-EL?\E 0L |
2 2
| y+1] +|y+3]=14. (1.3)

Tlocxoxbxy J}zo,roly-l-llzyq-l, fp+3|= y+3. B 7roii ceq8 ypas-
Aene (1.3) npuammeer sia y+1+y+3=14. OTCIOn momydwaeM yp=35,
J2x-5=5 Hx =35,

® Omeem: x, =15.

[1.3) Permrms ypasnenne
dx(n-s)’ +6@=5-#x’(:+5}. (1.4)

Pewenue. Hetpyano suners, w10 x 2 0 # upu 31oM x; =0 SRESSTCA kOp-
ReM ypaesenus (1.4).
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IMycts Teneps x # {, Torxa obe 9acTy ypasnenx (1.4) paagenam ia #x_’

M NOTyHM
d x+5Y g 4‘” +6=0. (5

Ecsmu ofio3nayunTe 7=y , TO ypaBreHHe (1.5) npHHAMACT BHE KBAA-

paTHOro YPaBRCHHA yz-5y+6=0, KOPHAMH KOTOPOTO ABAAIOTCK ¥ =2 M
y2=3.

PaceMOTpHM ypRBHCHHA 4£=2 (] J%Ewli,omymcmayﬂ,m
x

32—31113—16

& Omeem: x =0, x, =%, x3=%.

Pewnts ypasuenue
l’l!-i—g—x!-t- ,f-gqo. (1.6)

Pewenus. OSo3awanm x° = p. Tax Kax 12--‘%20 | x‘—%ao,m
X x

212 wm yZZJi.
B TaxoM ciyuae ypasnesse {1.6) NpuAMMacT BHA

1112-£=y—‘jy—5. an
y y

Tak xax yzzﬁ,moﬁewmypmm(l.nmnpnnmmm

KO HeOTpHHATENLHEIC FHa4eHIN. [103TOMY NOCNe Bo3BENeHHUS B KBAAPAT 06X
HacTeli ypasHeHHA NONYYAcM PABHOCHALHEI YPABHEHHS

12-E-y 2}3’?——2—”’-2
¥y y y
y2+y-12=2y y—‘—z-.

J ¥y



3 Paagen 1

Ecni 06e 4acTd ypasMEHUN DassenKT: HE Y, a 3aveM obosnmasATe

’y-%:z, TO VOAy<IaeM y+|-5-z y-% wm 2 +1=2z, Orciona
: y

’ 12
cmexyer, 1o z; =1, y-7=l Wy =4,

Tlockomsky x2 =y,10 x'=4,T.¢ x=-2 A x5=2.
® Omeem: x,=-2,x,=2.

E Petmams ypasuetine
P2x+3+Jrr1=2v2% +5x 43+ 3x-16. (1.8)

Pewenue. Tliepemmmen ypanserne (1.8) 6 suae
V2r+3+ x4l =2(2x+3)(x+1) +(2x+3)+(x+1)-20. (1.9)

Noaoxam, 1o M=u o Jm=v,mmam(l.9)nmymypas-
Hemme u+v=2uviul +12 =20, 680 420 n v2 0,

W3 ypaBReams u+v=2uv+u4° +v' 20 DOMy4aeM KBANDATHOS YPAAHGC-
HHC OTHOCHTENLHO ¥ +v A (x+v) —(3+v)-20=0. Orcioma cremyer,
yro g+v=—4 pu+v=9 Taxxax 420 5 v20,70 tt+v=3],

Tax xax Mﬂa B Jx+l=v,T10 u - v2=l.C!enonammo,no-
IKyaaeM CHCTEMY YPaBECHAN

’ u+v=S§,

{ (1.10)

w? =27 =1,

Koprma: cucremil ypsusesnil (1.10) smmorcs 4, =3, v =2 u 4 =17,
v, =—~12 . Jlockomky u 20 n va0,10 u=13,

Omsaxo u =+2x+3 , no3TOMY 3=J2x+3 x5 =3,

¢ Omeem: x; =3,

2, 81
(x+9)®

L

=40. (1.10)



Memod PYHRUNCHET:HOT NOSCIaNOsKY 9

Pewenue. Dnun npeofpasosanmn nesoif nactu ypassenuy (1.11) pocnoms-
JyeMcH OMCBHIHBIM PaBEACTBOM o’ +8* =(a-.“;)1 +2ab. Toraa w3 ypssne-

it

1
9x Y . 18x°
BHTEXRET | X——= | +—=—=
wn (1.11) ( x+9) x+9
2 \2 2
X 18x
+ 40=0, 1.12
[x-u-‘)} x+9 (.12
£t
Ecmi 8 ypassernn (1.12) nonoxums m=y, TO NONYYHM YpaBHEHNE
y2+18y-40=0, KOPHM XOTOPOTO PaBHE y =—20 u y, = 2. Tauum obpe-
2 2
X x
——z-zo -—-:2’
30M, HeDOXOAMMO PACCMOTPETE IpA YPABHCHHR o H e

e x°+20x+180=0 n x*-25-18=0. Tiepsoe ypaBHeHHe FeHCTRHTEN k-
HEX KopHell He HMeer, 3 13 BTOPOTo HojyHacM x,;-l:l:\fl—‘).

® Omsem: x, =1+4J19, x, =1-f19,
Pewwnts ypasnenme
2 2
X x
— —_—] =2, N |
(x-Z) +(x+2] 2 (1.13)

Perwsenne. Ons npeoGpazonetux Jerok 2acTH ypanHenus OyXxeM nononb-
I0RATH panercTso @ +b° -(a+b)2—2mb. B towou cnyqac ypassenne (1.13)

npnmnan[—L+ ud )l-z nd ad =) nnu

x=-2 x+ x-2 x+2
2
2’ X
-2 =2, (1.14
L:i—‘i] -4 )

B ypasrenun (1.14) nonoxnm, o %:y,nnouywmmm
X -

YpasHenne yz-y-2=0,mpnmxwopommm -l B =2,
2

Tax kax ?4=y,mpawumuumypamnu !
xX —




HMeer.
4 Omgem: x,-z-{g-, X, =-&. i
3 3 !
@ Pemurs ypasreuwe :
5 ,
x° 48 x 4
—t==10-| =-=|. 1
3 +x2 10 (3 x] (1.15)
Peiitenue. Baeaem HOBYIO ICPEMERAYH y=§-%. MNockonsxy nesas
wacTs ypassenns {1.15) ctpore nonoxuremnsa, 0 >0,
2
2 (x 4 _2 8 16 ¥ 48
Tax xax y -(3-;) -?-;-l-x—z HIH T-l-;-z--l'ay +8, 10 ypan-

nenne (1.15) Moxno nepenucats Kax 3y2 +8=10y wm
3y% 10y +8=0. (L.16)

4
Keaaparnoe ypaznenne (1.16) uMeeT Apa IONOXUTENbLHBIX KOPHA J’l=§ :

H y, =2. Tax xax y-%-%, TO AR TIONYWCHHN KOpHeH ypamaenms (1.15)

BeoOXOXHMD PACCMOTPET: COBOKYTIHOCTE ABYX YPABHERWIE OTHOCHTENBHO 1ic-

=% " §-1=2 wm ¥ -4x-12=0 @'

X
PEMCEHON X, BHES ——
3 x

2
X —6x-12=0, .

Orcions mamyssacy werspe wopis ypapsesiax (1.15) pam x) =-2, x, =6,j
x3=3-'J2_l H x‘ =3+‘J2_1.

¢ Omeem: x,=-2, x, =6, x3==3-J2_l, x‘==3+\m.
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s

fipumesanne. PACCMOTPHM BECKONEKD HHOM METOA peilteus ypaskenns (1.15).
Jing 7010 00¢ SACTH YPABHCHNA PAISIHM i 3 U DOy SN

S5 o

Kax ¥ npn pemeHns  yparHerya  (1.11) soCnonk3yeMOn  PABZHCTEOM
a+b =(a—b)2+2db 1 ypasuenne (1.17) nepenmuien b pitae

r 4V _x 4 10 (x 4)
S 2] g2 2|2 2
[3 x]+ 3T 3 [3 P

2
(.{_i) _L‘i.[ﬁ_.‘.‘.],,L , (.18
3 x 33 x) 3

Ecnn ppecTH HOBYIO MIEPEMEHUYIO y=§-%, TO M3 ypasnenna (1.18) noaygacm

uinecTHoe ypasrenue (1.16).

Peuruts ypapreHwe
x* =82 #1752 ~Bx+1=0. (1.19)

Peiuenue. Herpynno yGeamrsea, om0 moxfopoM HAHTH XOPHH ypanHe-
aiA (1.19) npaxTHiecku HesosMOxuO. Taxwe ouesnamd, wro x#0 (B mpo-

THBHOM CIyuae noche noacranoexy r=0 B ypasneuwe (1.19) norysumn 6
TPOTABOpEnNE).

Tak xax x # 0, To 06e wacrn ypasuerna (1.19) pasaennm na x* K nipeob-
pasyeM ero K BRAY

(x’ +l2)-8(x+%]+l7 =0. (1.20)

x
{ 1. 2
[onoxwnm, vro x+-;=y,mrm x’+—z=y —2. n 3 (1.20) nonyqaem
x

KBRIPATHOE ypaBHenwe y2-8y+15=0,topmmmpomammm »n=3
'ly2=5.
Hance, paccmorpam mpa ypasHe x+l=3 " x+l=5,1-.e.:?-3x+
: x X

+1=0n »*—Sx+1=0. Kopasum nepsoro A3 mX ypaBHeHM# fBimioTca

54421
2

_345
X = 3 2 8BTOPOrO— Xy =



12 Paaaan 1 I
005¢¢m4=¥.xz=3;2£.x3=5+;lz_l,x4-5-;b_l. 3

[ S,

Hpusecanne. Ypanneunn suna {1.19) Hausaorca CHMMCTPHUCCKAMH YPaB-i
RCHHAMK YeTaeprail CTENCHN,

Pemnts ypesucnne _
264 +35° -3 -3x+2=0. 121y

Pesuenus. [eppoRaIamD YOSIMCE B TOM, 9T0 X =0 He SBINETCA KOPHEM
HCXOZHOTO YPaBHesiis, & 3aTCM pasicAMM obe uacTi ypaenenns (1.21) na ¥
H Oy TAM PaBHOCHIILHOE YPABHEHYE

2(:’ +%]+3[x-l]-3 =;1. (1.22)

x
Otozua1nm x—l-y, TOraA x2+L2=y2+2 1 ¥3 (1.22) nomxywaem
x X

KBREDATHOE YDABHCHNE OTHOCHTCALHOD Nepemenoit y suaa 25% +3y+1=0,

1
KOPHAMH KOTOPOrO NMINIOTCA y,--—-z- n y, ==]. Jlanee, paccuorpuM Ana
CoTyaas,

1_ 1 —1£417
I.Ecunx—;w-i.mrmhz+x-2=0nxu= VR
2.Ec.|mx——l=-l,mrnxz+x-—l-—0nxg..,s*lzﬁ.

X

PN R TN - S PO S P
¢ Omeens: x, = R et bt S ke et

Jlpumesanne. Ypanuenus puaa (1.21) HIURIOTCA BOSBPITHEIME YPABHE-
HHAMW YCTREPTOH cTémenw.

ILE Peunith ypanuenne
el 4l

x(#* +1) 15

(1.23)
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u—

Pewenue, TTocxoupky <+ 0, T0 THCHUTENS W 3HAMECHATCRD AeBol 4acTH
ypABHCHHA {1.23) MOXRO Pa3ACTHTE H3 xz.Torxa

At

£ 4
=— (1.24)
x4l 15

x

Ecmi nonosmts x+%=y, T xz+—l2-=y2—2 # m (1.24) nomyaaem
X

L’z_“'_z=% w1557 —41y-30=0. Koprmnuu mocncanero YPABHCHHA AB-~
Y

10 3
RROTCH ), 3? HY 5—"5'.

1
Tax vaK y-x+;.mmm¢ncuykm(cnm 3), uue-
em |32 2, Mosromy npH pementd ZAKHONO NPHNEPA HEOGXOMAMO PaCcCMOT-
PeTh TONEKO OAHO YpasHensic x+l=-132,r.e. 3x2-10x+3=0,mpamm-
x

TOPOTO XBAMOTCH X, =3 uxz=-;-.

® Omeen: 5, =3, x2=%.
@Pemm'sypamme

62’ -x* -20x+12=0. (1.25)

Peenne, Ecna ofe uacty ypagHenns (1.25) yMHOXKTS Ba x+-;-,1'ono-
NyTMM CHMMETPAYECKOE YPABHCHHE HCTBEPTOH CTENCRAA
5x‘+2x’-4‘51x’+2x+6-0. (1.26)
Tak wax x=0 me smuerca koprem ypasucims (1.26), T0 obe ero wactn
Pazxenum ra x° M NIORYIHM
1

2 1 41
6(.: +?]+2(x+;)—?=0. (.27
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Tlonomss x+%=y,‘l‘0m xz+%=y2—2 # w3 (1.27) cneayer ypas-

HCHHC lZy2 +4y =65 = O, xODHAMH KOTOPOTO SANISIOTCR ), =% a y,:--;-.
PaccmoTprM B8 Citysas.
1 13 3 2
1. Eom x+—=—=,70 65 =13x+6=0 n 5, ==, X ==,
X 6 X R X 7 Xa 3

2. Ecru x+%=-§,‘l’0 25 +5x+2=0 & Xy ==2, x‘z--;-.

Vparuenne Tperseli crencau (1.25) moxer umers He Gonee Tpex Aeil-
crBUTeAbHEIX XopHed. [loaTomy xota 6 ofxO W3 RERACHHHIX 3INAUCHRIT
X[, Xy, Xy, Xy ABDRCTCA SHUSHHM.

Tak xax NpH IHEYCHHH x=-% COMMOMHTENS .r-l-% obpammaercs B HONG,

TO KCPEers x‘--% ABANCTCA ANs ypaBHerna (1.25) NOCTOPORHNMM.
¢ Omaem: x, -%, x,:%, x5 =-2,

@ Peionts ypasnienne
2% =35 +2x* -3 + 222 —3x 4120, (1.28)

Peawcesne. Tlepponamansiio YOCAEMES, 7v0 x =0 ne sangercs xopHed
ypasaenmn (1.28). Tlonoxum x =0 u pasgennm ofe wactu ypasuerns (1.28)
m x°. Torm TVORYTHM

(x’ +;l;]-3(12 +-}2-]+2[x+-::]-3 =0, (1.29)

Mycte .r-l--%-y,mrm
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u ypaswenwe (1.29) npuRumaer bua y3-3y-3(y2-2)+2y-3=0,
¥ ~3p7 =y +3=0 um (yz—l)(y-3)=0.0momnonymmpnn xyGn-
4eCKOTO YPABRERUA yyp =11 # yy =3.

TaK wak y=x+i~,moomacno nepapencTsy Komu (cm. pasnen 3) sme-
er MecTO HepanercTsO | | 2 2. B 510l cassm we0GX0ARMO PacCMOTPETS TOIN-
KO OR0 YDABREHNHEC, 3 HMCHHO x+%=3 man x} —3x+1=0. Koprawu no-

3+5

2

CRCIMCTO YPABHCHHN MRAMOTCH X; , =

3445 3-45
s By E————.

2 2

¢ Omaem: x, =

fipumenarue, YpasrHenns suna (1.28) HOIMBAIOTCE CHMMETPHYECKHMY Ypas-
HEHWAMH mecTolf cTeneny.

PemimTs ypasHenne
o =25" 62t #4x’ 467 —22-1=0., (1.30)

Peésnenue. Tax xax x %0 (B ITOM HOXHO FeTKO YOCIHTECH), TO 08¢ HaCTH
Ypasnenus (1.30) mostHo paaiienwrs Ha 2. Torxa

(x’ -x,i]—z[x2 +x—[2)—6[.t—%)+4=0. (1.31)

[onoxum x—%=y.1oma

P -—:T=(.t-l]s +3- (x—%)* ¥ +3y,

X

x +;2L=(x-%)z +2= yz +2

¥ ypasmemme (1,31) npusuMact BRA ) +3y-2(y2+2)-6y+4=0 HTH

-"3“21’2—3)'-0. Kopmam#t mochenmero ypaBHenHx RRAgioreR y, =0,
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¥; =3 ¥ yy =—1. PaccMOTPHM TPH YPABRHEHHN OTROCHTENLHO NEpeMenHoN
BHAS x—-i--o, x—i=3 | x--i‘-s—l. Kopusmu ypasmsernii .tz-l-l}i

£-3x-1=0 n 2P +x-1=0 xmmOTCE, COOTBETCTBEHHO, xa=tl,

31413 . —124f5

X .
2 56 ™ 3

e

X34 =

3+ 13 3-J03 -l+‘J§
2

& Omeem: n=l, p==1, =

-1-
2

I&

x°=

Tipumevanue, Ypannchus snas (1.30) HA3LPAIOTCE BOIBPATHLIMH ypaBHe-
HAamn wecTolt crenenn,
[@ Pemiss ypasmesme '
L -7 14 - 21 1 6xt - 2107 1 4x? - Tx 41 =0, (1.32)

Pewmenue, Nocronsky x=0 He NBARCTCR KOpHEM ypasrcHus (1.32)
(8 3TOM Nerko yOCIATECR), TO 06¢ MacTH ypasHeHHA (1.32) MOXKHO PazIenHTL
wa x* 1 nocne 31070 NoywHTE paBROCHNNOE ypasReHne

(x‘ -I--l‘—)-?(x’ +i3)+4[.r’ +-—Ii-)—2!(x+-'-]+6 =0. (133
X X X X

Tonowxam x+]—=y,mrm
x

1Y 1 ty I |
yzm(x+—] =x° +—2+2, y3=(x+-] =x +—3-+3(x+—] ]
x X x x X

»* —[x+l]‘ =x* +—I—-Ml[‘|r2 +-]—]+6
x x* !

Orcions noRywaeM x2+-xlz-=y2-2, x’+f,—=y3-3y u x‘+-$-=

=y --4(3:2 -—2)-6-: y-4y212.
B 31oit cas3w ypasnenne (1.33) npisnaet enx
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(y‘_4y2+2)-7(y’—3y)+4(y2—-2)-21y+6=0.
QTCIOfA BHNTEKACT YPABRCHHE y‘f?y3=0,xopumxmoporo SRINOT-
ex y,=0 % ¥, =7. Tar wax y=x+%, TO COrRacHo pepancnctsy Kommn

(cm. pasnen 3) mmeem y < -2 BIH y 2 2 . CnenoBRTENBHO, Tpefyercs paccMoT-

i 7£35
peTh TOABKO ONHO YpaBrenwe x+}-=7.mmpoemxopnn Xa2= 7
& Omsem: %, =7+3J§’ 5 _1-35
2 2
IIpusesanse. Vpasaeuns suaa (1.32) HaaLIBAIOTCN CHMMETPUYCCKUME YPaB-
HEHHAMH BOChMOM CTENCHH. .
m PewsuTs ypasuerme
(= +4x+8)2 +30° +14x% + 26x =0, (1.34)
Pewenne. Tepervimen ypasnenne (1.34) s sune
2
(" +ax+8) +3x(x* +ax+8)+ 24" =0. (1.35)

Tax xax x=0 mumemmmwm(l.%),mpmnuoﬁe
«actr ypaskeuns (1.35) 5a X° W NONY'SIM PABHOCHABHOS EMY YPAEHERRE

2 2
[.I.'z +4x+8] +3[x +4.t+8]+2=0' (1.36)
x X
2 +4x+8
= H

Baenem #osyio DepeNennyio y=———Hm ypasucans (1.36) no-

TYIEM YPaBHEHUS y2 +3y+2=0, KopaAMa KOTOPOIO SBAMIOTCH Y =-f K
Wr==2.
Paccmotpim nmBa  ypaBHCHWA OTHOCHTCILHO TepeMe
“4 2
Te -—__Eﬂs_r-l ¢ M-—Z.nepmeypamem
X s

KOPHEH He HmoeT, 2 BTIOPOE YPEERCHHE RMEET IBA KOPHR X, = -ﬁf-’n'fq: -,

L 3]
LY

$ Omeem: 3= -2, 2, =-4. | Nps G

2
&;h :
".,“"
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2
{5 -6x-9) =x(5* -4x-9). (t
Peawsenne. Henocpencreennoit nogcranoskoi ybexaaemcs, uro x =10
NRMACTCA KOpHEM Yparrerns (1.37).
Nycrs x# 0, Toras pasnennm obe nactv ypamuerns (1.37) na 2 ou
JIyYHM
2
[.:-6-3) - x-a-2. (1.38),
x x 1

[oxoxem x-6-2=y. Torta ypaspeaue (1.38) npummmaer Buz]
x -

¥’ = y+2,orkynanomydaem y ==1 n y, =2.

Tax xar x—6-—2=y " y =-1, ¥, =2, 10 neobxozumo PACCMOTPETS]
x

J(Ba YPABHCHUS x—6—%=—l | x—6-%=2.ﬂcpnocypnuclmemeer KODHR
5461

K== , 8 KOPHSMHA BTOPOTO YPABHCHHS SBINKTCH X; =—1 w x( =9.}

5+J61 5-J61
= 2 y F3 = 2 N

e e o

& Omeem: x,

13 ="‘l, x‘ =9.

@ Pemwyth ypaBHeHue :
(x=1)(x-2)(x~4)(x-8) =105 (1.39)

et § e ¢ 0

Pmm Hpe;lspnym ACBYK» 9acTh ypashenun (1.39) caemyrommm ob-;
pasonc
(x-1)(x~2)(x-4)(x-8)=

- (-~ {(x-2) (+-4)=

= (12 -9.1:+8)(Jr2 —6.t+8).

Tt A — A
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Caeaonarennio, ypasnenne (1.39) pasHOCKILHO YPABHEHHI
(x2 -9x+8)(+* -65+8)=10<". (1.40)

Tlockoaeky x =0 3¢ amanerch xopnenm ypasseran (1.40), 1o obe ero gac-
1V MOXHO PRICTTHTL 8 x*. Torm

[x—9+%)(x-6+;) 10.

Tycs x-9+%=y, rorm y(y+3)=10 rm ¥? +3y-10=0. Kopir-

M6 TIOCAGHHETO YPABHENEN ABASOTCE Jy =2 | y, ==5.
PaccMOTPUM JB3 YPABHEHHSA OTHOCHTONRHO nNepewensoli x,

T8 x-—9+§=2 ] x—9+%=-5.0mommywmmmmuxypn—
X
vermE x2-11x+8=0 n x’-4x+8=0.l(opam NepBoro YpaBHERHN ABITN-

1289

1oTes x,‘z=l 2 , & BTOPOC YPBHEHIE KOPHEH HE BMCET. |

11+ 89 11- 89
= 2 ’xz= 2 -

OOMM X

Pemmypame

2% 13x
+ =, 141
2 -5x+3 2% +x43 (141

Pesienue. Ileppontuantio yocmmcs, ar0 x =0 HC ABINETCH KOPHEM
Yeadnenna (1.41). Janee, nomons x 30 i Paasemnq Ha X "MICAHTERS ¥ 368~

MeraTers 06eux xpobeli aepol wacTH ypasueums. TorAa TIONMYYHM YPABHECHNC

2 T+ 13 S=6 (1.42)
2x=5+— 2x+1+=
b 4 X

EBeeaem HOBYI0 TICPEMEHHYIO 2x+§- y . Torma us (1.42) crepyer ypas-

2 13

Hetye ——-—y-s+-._y+l_6 KOTOPOE PARHOCKIBHD KBAAPATHOMY YPADACHMIO



20 Pa3asn 1

2y? =13p+11=0. Kopramu nocemiero YPABHEART NBJISIOTCH y|=-l-21

Y =1,
Ana waxoxaenna xopiell ypasnenus (1.41) reobxoammo pac
HBES YPABHEHNA 2x+%=l—;- " 2.x+1=l, KOTOPEIC MOXHO NepenHcard &
x ]
nee yROOHOM InM pelmieHmN BANC, T. o 47 -tix+6=0 n 2x’ - x+3={

KopHsnH WEPBOTO YPABAEHHS SBARIOFCT X =2 M X =%,ampoe
KOPHEH HE HMELT,

’Om:x,=2,x2=%. .

Peinints ypapHeHue ]
Y(x-29F +Y(x-1) =7-¥U? ~30x429. (.44

Petsenue. Nepemmuenm ypasrerue {1.43) v Bage

Y(x-29) + Yx-1¥ = 7-Yx-29)(x-1). a4

Ecim oBoswaanrs Ix-29=u u Yx—I=v, 10 orciona w m
(1.44) cneayer cHETeMa YPABHEHHHA :

u —-v ==28
(.
Wi ml-w
H3 ncproro ypasaeHus cmceremts (1.45) nonysaem ypasue
(u—v)(u +w+vz)--28 Ecii NpAAsTs BO BHAMAHKE BTOPOE ypnnnam!
cncrenst, 10 (u—v)(7—uv+uv)=-28 wm u-v=-4.
Creriosatensno, HMeer Mect0 v=y+4 , [LOACTERAM BLIpIREHIS V= u-l-%:
nompoeypmmcncrmu(HS)nnouym 3
u +(u+4) =T-u(u+4), ;

PR

e W +due3=0uy =-3, uy=-1.

Tax vk 3x— W=y Bigy==3, 4,==-1, 'rorpeﬁympwcuomersm
YPABREHWN OTHOCHTENLHO Nepenennoli ¥, T. & Yx—2 =-3 u Yx- 29-—1.
OTCI100A HETPYHO NOAYUHT X =2 H X, =28.
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& Omeem: x =2, x, =28,

@ PeutiTh YpaBHeNne :
1 -Px-6=2 (1.46)

Pemienne. BecEeM HOBLIC NCpeMeHNitie ¥ B v CNCAYIOMHM Ofpazom:
Jxtl=um ¥2x—6 =v. B Taxom cryuse ypashenme (1,46) nprrumaer Baa
g-v=2, rac u20. Taxk xax w=x+l ¥ v’=2:-6, 10 V-2 =8,
CenopaTenbio, HMEEM CHCTEMY YPABHoHIE

#-vel, .
{v’-zu‘=—s, (47
roe u20. '

M3 nepsoro ypassesaus cucremst (1.47) caeryer u =v+2. Toraa us ero-
POro ypaBHeHMA TONYHaeM KyOHIOCKOS YDABHCHHE OTHOCHTENBHO MCPEMEH-
uoll v Bime v =2v° -8y =0, KOPHSME ECTOPOro axamorcs v =0, v, ==2
Wv=4, Toaxrag ¥=v+2,70 4 =2, 4y =0 1 4, =6, 1. e. TpcGyemoe ne-
paeewcrsd %20 snnoanserce. TTockonbky Jx_-l-T=-u, 0 x=u'-1 u
wm=ut-123, 5, =uf =1==l, y=ul=1=35,

¢ Omeem: x =3, x,=-1, %, =35,
Pemrs ypannewue

(34-x)¥x+1-(x+1)Pa=x _ .
Y- x -Yr+l 50 (14%)

Peusenue. Bocneas monsie nepemestile Y34—x = u Yx+i=v, Torma
wy-w’
x-v

Tax kak u=Y34-x u v=Yx+1, 10 ¥’ ++’ =35. HMamecrio, w10
(“*v)3=u3+v3+3w-(w+v). Orciona ¢ yuerom, wro s« +v' =35 u

W(u+v)=30, nonymacw (w+v)’ =u®+v*+3uv.(u+v)=35+3-30=125,
T.e H+ty=§,

H3 ypasnewys (1.48) nMcom ¢ ¥ H

=30 mma uv-(u+v)=30.
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Hockomsky #v-{u+v)=30 & u+v=>5, 10 uv=6. Kopusmn

u+v=35,
ypeeHeHni 6 semoteR ¥ =2 . y=3mu, =3, »,=2,0n
Hy=

YTO 3EECH HEPABEHCTBO ¥ * V BHMONHACTCA.
Tax kak Y34-x=u U u =2, u;=3, 10 Pé-x=2 u Pd—x=

Orciona nomyusem xy =26 u x; =7.
¢ Omeemn: x, =26, x, =17.

[1.23] Peurrs ypapremme
mhrr =il

(.4

Pewenue, QBNAacTLIo AOITYCTHMRIX 3RAUCHUN rnepeMeHHol aypaama;
AnE (1.49) spnmores x =2 4.

Oycts y=+x-4+Jx+4, tTorme )’ =2x+20x*-16 u ypa.naej
e {1.49) npunuMact sxa .V=.1’2—12 wm y° ~y=12=0. Orcioxa nonysas
eM ¥ =4 Wy, =-3.T&REK y=vJx~4+vx+4,70 y>0 1 y,=4.

CnenosarenbBo, HMEEM YPABHEHHE m-rm=4.ﬂocuemmej
HYS B KBAApaT obemx ero uactel momywaewm 2x+2vx: —16=16 mm

'J —16 = 8—x . Orerona cnepyeT, yro x<8. Takkak x 24, mxopnaypan—
Heau {1.49) nesaT Ha oTpedwe 4 < x <8, %

Boaseaem B kBaApaT ofe HaCTH ypaRHEHWN ¥-16=8-x u nouy-mui
ypesuenne x2—16=(8—x)2.0rcmaacmnycr 16x=80 wm x, =5, !

H

® Omgem: x, =5 .

x+3Y (x+3) !

64[1—_1-) -(m] =63 (1.50)

Pewmenue. QObo3taawm 4- “:—-:?=u H ::; =V, TOrAd ypamenne(l.iﬂ)‘
NPHRAMACT BUI




e
u’ —v* =63, (1.51)
KpoMe TOr0, HMeen
_ 4 3(.1:-1—3) _3uv
y v'(Hs)[x—l x+2] G=D(x+2) 4
B taxoM cnydae

Iy =(u-v)(u2 +m'+v2)=

=(u—v}'((u—v)z+3uv) 3:“ [g—"l-zf- Buv] = 63.

Nycrs y =uv, Toraa ypasssenne (1.51) Moino nepenmcars kax

2
131.[?]_%4.3,,]%3, ?.(i‘.’z_...y] 7, y(35° +16y) =48,

4 16
3)° +16y° -448 =0, (1.52)
EavRcTReRHLM KopseM ypasacamn (1.52) mumerct y =4. Tak kak y = wv,
g, T3 x+3 4(x+3Y n

=4 uxy=——,

I rTe L (x-1)(x+2) 5

L 2 Omeemn; -‘-’1‘-!—51"

@ PemuTe ypannenne

Wrifa-2 =x4a (1.53)

Pewenue. O6nactsio JONYCTHMEX IHAYEHMN NEPEMERHON X B ypaBHC-
HAw (1.53) xanmoren 0<x$2,

Nepenumen ypannesmie (1.53) 5 euae V- = x4 +4 um
o =(J§ —2)2. (1.54)

Tlycrs J;=y,m0$y$ﬁumemminlmwoﬁeux
“acreli ypapnenns (1.54) nonywaem 4-y* = (y-2)* mmn (y-2)*+y* =4,
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(»-2)+y
2

BeezeM HOBYIO mepemenHy0 z= =yp=1. Torza ypaeHeHue

(y-2)" +y* =4 npummmaer ena (z-1)* +(z+1)* =4, Orcioma cneayer

GuxpanpaTHOt ypaBHeHHe 2 ‘4622 -1=0, KOPHEMM KOTOPOro mamca;
4 -J_ 3 um = Jl_0-3 '

Tak xax 05y$~f2_ nz=y=-1,10 -ls:sﬁ—l.l’losrouynooﬁxom-!
MO YOeoUTECK B TOM, ¥TO HAiIEHAKC SHAMCARA Z) B Z; YIOBITBOPAIOT YC-
xosuio —1<z<J2-t.

Moxaest, 910 yY10~3 S JZ-1. Jun 3ror0 poddeneM B KBaxpat obe
yacth TpelyoMoro HepasencTsa, Torfa 5—353-25, Jl_0$6-2w/§,
10<36-24v2 +8, 122 <17 wm 288<289. Takum oGpa3om, TORYMIUA
OMEBAIIFOS HepaBercTa0. CRELOBATERNO, 7 S V2 —1.

Teneps yOempMca B TOM, 9T0 2, 2 —1. Hepasencrso —JJI_O—BZ-I

PABHOCHILEO RCPABCHCTRAM JE-SSI, JI_0-3SI HiA Jl-6$4. Mocnen-
Hee HepPABEHCTBO QUSBHINO,

Hlockomsky y=2z+1 x=y2, TO y.,,-lt\Nﬁ-3 R X,=

SM—ZIZ‘J\E"S .
¢ Omsem: x, =10 -2+ 2{V10-3, x, =10 -2-2JJi0-3.

@ Peumts ypaBACRHE

C+x+6Jx+2 =18 (1.58)

Pesenue. Mycts Jx+2 =y, Torzs 20 u x=y" -2, B axom crywae
yoaseame (1.55) npmumaet pux (? - 2)( —1)+ 6y =18.

Orcioma nomysaem  y* —3y% +6y-16=0, (y‘-lo)-sy(y—z)=o,
(y’ +4) (y+2)(y=2)-3¥(y-2)=0 um

(r-2)(5* +25% + y+8) =0. (1.56)
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Nockomky y20, t0 ¥ +2)° +y+8>0. B srolf csa3m U3 ypasue-
i (1.56) cnexyer, wro y, = 2. Tak kax Jx+2=y,me+2=2mx,=2.

¢ Omsem: =2,

flpumenase, Ypaswenue (1.55) moxuo penwre ApyriM ¢nocoboM, HEnonbays
ARA TOTO cBORCTIA MOHOTOHHOCTH AHANHTHWECKHX $ynxuuil (cM. pasaen 4).
Nockomky x+220,70 x2-2.
Mycrs =24 x<0. Torna x1<4, x20, 64;556\5 W
P +x+6dx+2 S 44+ 64J2 <18,
T. ¢, ypasneune (1.55) ua ovpeaxe =2 £ x <0 xopueli ne HMeeT,

Dyers reneps x> 0. PaccmoTpuM dynkudio f (x)=xz+x+6\{m .
OueBnANO, HTO Ha NONOAUTENLNOH MECIOoBOK nomyocr OX dymaum y = f(x)
ARNSETCR HEQCPhIBioll H pospactawomeli. Cheosarenano, ypasncine f{x}=18
HE MOXET WMETL GOVIeT OIHOTC NIDERTEIEHOTO KOPHA.

HenocpencTeeHnHM NORGGPOM HAXOIEM CAHHCTBEHHEAR MONOKNTERLHbIT
xopcHs ypabtenns (1.55) supa x, =2.

. Pemirs ypasretve
(8x+7)° (4x +3)(x+l)=%. (157

Pessenue. Ecan ofe wacts ypasnemnt (1.57) ympoxus Ha 16, To mony-
b (8x+7)" (8x+ 6){8x+8) =72

Nonowusm, yro 8x+7=y. Toraa NPHBLACHADE BWINE YPABHEHHE NPH-
unvaer bun y (y-1)(p+1)=72 wm y*-»?-72=0. Orcione nomywaen
.]’2 =9 HIH ¥ ‘3, Y2 =-3,

Tak vak 8x+7=y u y, =3, y,=-3,70 8x,+7=3, 8x, +7= -3 wm
{ 5 )

.Y! [,

2) Xz =_I-

’ Omeem: x =—-!-’ X =-2.

4
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[138] Peirre ypasnesue
(12 +x+2)(xz+2x+ 2)= 2, (L.

Pewsenxe. Henocpescrpennoit noacranoskoll x =0 u yparkenme (I.S'
YCTAHSATHBACM, YTO X = ( HC ZBINETCH CTO KOPHOM.

Tlycte Tenepsb x » 0. Torma obe wacTn ypanHerun (1.58) painemmm ua
H TIONTYIHM YPaBHenHe
[x+l+£)-[x+2+3]=2. (1
x x

BacxeM ROBYIO TIEPEMEHIYIO x+3--y 10182 ypaenctie (1.59)
pun(y+1)(y+2)=2 wm y* +3y=0. Omomnonym »n=0my =3
Pacmmmypmmmmnepmumﬁ x.

Bcnux+;=0.‘l'ox +2 =10 H ypasHenwne xopHeil He uaeer. j

Ecmx+3-=—3,'ro X £3x+2=0 BY==—l, =2, :
4 3

& Omeem: X ==1, x;==2,

4
y
Jr+dx=-Ji-x =1. (1.60)

Pewenne. Ecav BBECTH HOBWE NEPEMERHDIC umfxr, vefl-x Il.

w*Jx-v,mmypam(lﬁﬂ)mywmymmexypamuﬂ
OTHOCHTCILHO NIOpeMEMHEIX b, v, W CIEXYIOIHM BHIA.

ti+w=]1,
P =l-a?, (1.61)

w=ul-v R
racuz20,vz0m w20,
H3 nepsoro u Tpetsero ypasnenni cneremm (1.61) crenyer (l—u)zs
=y =y wm y=2u-1]. Ecam nomysennoe supaxente v=2u~1 noxcresar
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4
30 BTOPOC YPABHCHHE CHCTeMBEL {1.61), o (2:4--1}2 =1-u n =0, ¥ =-5-.

Oxnako # =0 FBAXETCA WOCTOPOHHWM KODHEM, MOCKOABLKY WPM 3TOM
1,]=2,,l..1---l<0,asmrrporunopequronpegle;eunrorvepeuenuoii v.

T =JJ.-' H u-i T uls-

aK KaK ¥ 5 H=o

-

$ oaueu. n= 25

Penmrs ypabHenHe

3t 2
22't+l _22‘*‘ ﬂlu (l .62)

Pewense. Boezem HOoBY10 Nepemesmylo 2x+1=y, ToTaa i’::=

Iy-5 3 § 2-x S5-y 5§ 1
= Ly i . EcIm ITOM 0003HATHTE
72 2y el 2y 2y 2 mrpnaToMeme
3, .
—=z,mypameﬂue(l.62)mon¢pmncmm2?—z—2.2=l.l'lyc‘|‘l-
=y » TOTIA ROTYTACM YPaBHCHRE ..zi-__i.,_
w +2u-4=0, (1.63)
e u>0,

Monoxurenmartm xopies ypasaesus (1.63) saasercy 4, = 2. Tax xax

1 )
log, », yeo " x=-‘??-,ro asgn =5ux=2.

’ Omcem.' x =2,

Rpusevasue. Cymectayer Sosee npoctoe pemene ypasaenny (1.62). [ yroro
Ix-1 2-x 3x-1
HeJ0 l8MeTHTE, YTO =1. Ecm apu srom oBoans = ay,
TTTRETIY i BT i
2-
m?.;-if_l ¥ uypumne(!.ﬁz)mmﬁ’ -27 =1, Orcroma Rerso
onywiers 27 =2 wm p, =1,
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el =110 201, -
Tlockonsxy 3eil yuy=l,m 2, 71 1 am x,=2.
@Pmypunme
2
a5 110, 2* 42874 =g (1.64)

Pewsenne. Nocxomsy 27 > 0, 1o paanemwnd obe uacTut ypassrenns (1.64)
Ha 2%* W NOTYUHM PaBHOCHILAOS YPasHeRHe
2”""—10-;’2"‘“6:-0. (1.65)

Ecnu noneEHTs 2’?'2’=y,mypumme(l.65)npmmmrmnan-

PATHOTO YpaBHEHMS yz-10y+16-0,wropoemeernommmempm
yl=2 " yz ‘8-

Tax xax 2"‘2‘=y,mueoﬁmmuopaccuorpenmymmmomo-

CHTETHHO Nepeseanoit x BHAA x° —~2x—-1=0 W x* =2x—3= 0, pemad kKoTo-
pMe MomyuaeM HMETHIPE KOpHS HCXOXHOTO ypasuenms (1.64), a umenwo
x,2=liﬁ,x3=—l Hx=3.

¢ Omeem: x, =1+, 5, =1-42, 5 =-1, x,=3,

Petmumy ypasnenue
hgw(2x+l)= l-l-logm(z.r‘-bx’). {1.66)
Pesuerne. Wz ypansieunn (1.66) cnexyer, wro x>0 u x » 1. [Ipeobpasyem
JCBYIO H NIPARYI) HACTH YPABHEHNA CIEAYIONNM 05pasoM:

log y-(2x +1)=3-log, (2x+1)= Iog: "

1+logm(2x‘+x3)=1+hgm(2x+l)+bgmx3 =

=3+3 -logm x=3+6-108 2,41
Taxum o0pazom, ypassenue (1.66) npaERMIeT BIA

3
23+6-log 3,4 X {1.67)
log 2, 1% el
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BeeneM HOBYH) mepeMcHRY0 log,, . X =y, TOorAR W3 ypaswemun {1.67)

cneayer %=3+6y HIH 2y2+y—|-0. KoprAME XBaZpaTHOro ypaBHEHHK

senmiores y=-1 w y,z%.

Taxxak y=logy, ., X ¥ p =~1, y,=%,mtpedymupaecmtpmm

1
ABHEHHA X =
P 241

Peiuas NpHECACHNMC BHING YPARHERHA W OTGHPAS TIPN DTOM TOASKO MO+
NOXHTENBHBIE KOPHH, TOTYTAeM X, ==-21- ux1=l+\ﬁ..

s x=2x+1 umm 212+x-1=0. x*-2x-1=0.

00m¢eu:x,=%,x,-l+\f5.

Peumts ypasnewme ‘
log sz (¥ +]x=2])=log, (5x~6+5|x~2). (1.68)

Pewsenne. H3 ycnosna ciexyer, 4To 00/ICTIO ONPCRSICHILE NIEPEMERROL
x B ypasneHus (1.68) mamorcs x>0 n x %1,

TNyers y=x+{x~2|. Torma ypasneune (1.68) npmsmeaer pas log - y=
' 6
=log, (Sy—6) wm log, y° =log, (5y-6), rme y> 3. Otcoma nonywaew

XBAAPATHOE YDABHEHHS yz—5y+6=0,mmxmm »=2
H yz =3.
Tax kax y = x+|x—2| , 10 paccwotpnm CoBOKYmHOCTS ABYX ypaBRenni
x+[x-2|=2;
(1.69)
x+|x-2f=3.
Myere 0<x<] mam 1<x<2, Toraa |x-2|=-x+2 m u3 nepworo

Ypasrewrn coroxynnocTe (1.69) nonywaem oucHAROe TOMAECTBO 2=2,
T.¢ 0<x<l i 1<x<2 spmOTCK ROPHEMH yparuenns (1.68).
Nyers x22, rotaa |x=2f=x-2 uws cosoxynmoctst ypassenmi (1.69)

Tonyuaem x+x-2=2 W x+x—-2=3,T.e. =2 H X; -—-_-%.
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Crepoparensiio, kopussM ypasicans (1.68) 1amorca nposssostRbie 3Ha-
gesHd X U3 HHTCpBanod D<x <] u 1<x<2,aTanne ‘3"%'

® Omgem: 0<x<l, 1<x<2, xz=—;-.

@Pemmypanmwe

sinx+v2—sin? x +sinx-y2-sin’ z =3. (1.70)

Peisenne, BHNONHNM 3aMCHY REPEMCHWRIX, NYCT: Sinx=# W

Jz-sinzx=v.'l‘axm —-tsusluvzl,v 1 +v 2 0. Kpome Toro, imeem
W+ =2,
B taxom cayuee w3 ypasrenna (1.70) mosyvacs CHCTEMY YpaBHEHNiH

{u+v+w= 3,

{1.7)
ater? =2,

Echm nonoxnTs u+v=r ¥ uv =5, 70 cucrema ypasaexui (1.71) npu-

r+s=3,

mn.mcrlm.u{2 TNockontky u+v20, 10 ¢ 20. Orcioma nOUTydac™
rf=2s=2,

r=2 u s=1. Cacposarennno, nueeT MecTo ¥ +vm2, wve=l 0 o =y =1.
Nockomeky u=sinx u #, =1, 70 sinx=1 w x =i;-+23t,me k —

ETIOE MHCIHO.

¢ Omgem: x,=%+2#k,me k — nenoe wmcno.

fipusicwanne. TIpn pemenny ypasheiss {1.70) MoxB0 swinoanits Gonee cnox-
HYI0 30MEHY NEPEMEHHEX sinx+42—sin’;=y"l‘nm

P =sin?x+ 285 V2-sin? x +2-sin* x =24 250 x -2 -sin’ x,

z_
T™© sinx-\b—shzxry 3 2 H ypartcnne (1.70) spREunacT B

2
y...:!’..i_%-:s wn y2+2y-~8l=0,m¢ 0<ys2.
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MOMXOANIMM KOPHEM NIHNOTC YPEBHERRL ARALETCA J, =2,
PAcCMOTPHM YPABRGHHE Sinx +v2-sin’x =2 . OTCIMR HETpyYaNO noMy-

waTE sinx=1w x5 -§+2xt.me Xk — uenoe uncoo,

Permrs ypasnenne
tgx+clgx+tgzx+ctgzx+tg3x+ctg:‘x=6. (1.72)

Pewienue. TIyes igx+cligx =y, TOTAA tgzx+ctgzx=y’—-2, tg’x-p
+ctg’x=y3-3y ® ypasrenne (1.72) spHHUMACT BHA KyGHuecKkoro ypasHenua
OTHOCRTENHRO nepeMeiolt v, T.e. y3+y2—2y-8=0. Tax xax y’-i-yz-
—2y—8={y—2)(y2+3y+4) H y’ +3y+4>0,10 y=2=0 ummt y, =2,

Tax xaK tgy +ctgx =2 B tgx+-‘;-;=2,-ro ex=1n x =%+xk,rxe

k — uenoe wncno.

¢ Omsem: x, a%-l-srk,me k — uenoe wmno.

@Pemmypme

zsin?zf = 3sin x+60°), (1.7)

Peweenne. Tlycrn %:y,mma x=2y n ypammme (1.73) npaser BHR
2sin3y = 3sin (2y+60°). Ecan poxoxurs y+30" =z, T0 OTCI008 BOAYIHM
NOCTEAOBATENRNOCTS PABHOCRABHIIX YPaBHOHI

2sin(3z-90") =3sin 22, ~2c08 37 =3sin 2z,
3sin 2z+2¢c0s 3z =0, 3sin 2-cosz+cos3z=0,
3sin z-cos 2 +4cos’ z-3cosz=0,

oosz-(:isin z +4co0s’ z-3)=0, eosz-(4siu2 z2-3sin z—l)=0. _
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OrcioRa cacayer, Tro HeoGXORMMO PACCMOTPCTD XBA YPRBHCHNA.
1. Ecmit co8z =0, 10 2, =90" +180°n, r2e n — uenoe uncao.

2. Bom 4sin” s-3sin z-1=0, ™0 sinz =1  sinz =~ Tox ko 3 yo-
mopHa cos z=0 cnexmyer sinz=%1 (a caywait cos z=0 Gua paceMoT-
pex gxime), T0 2, =(-l)“msin-}+lso°k,rm k — nenve wucno,
Tlockomey y=2-30"u x=2y,10

y =60° +180°n, y,=(-1)"*'min%—3o" +180°k,

X, =120° +360°n , x3 =(-1)*" Zarcsin%-ﬁo“ +360°k .

¢ Omsem: 3=120+360n, x;=(~1)" 2arcsinz 60" + 360K , rae
r, &k — pensie yuena,
Pewrnrs nepasencrso
x+16
+8(3-Jx+8 . 1.74
\I't ( * )<23x+8—10 - (74

Pesaenne, Ws acpanencrsa (1.74) cmeayer, 1o x2-8.
BregeM ROBYI0 TEPCMEHAYID Jx+8=-y.Tona

x+s(3-.f;§)=x+s-st+3+|6.-.y’-sy+ls=(y-4)’.

Tak Kax Jx+8=-y,'ro x+8-y’, x+16=y2+8 n HepasercTno (1.74)
TOPHHHMACT BHA

p-q< 228 (15)

2y-10
Tockonsxy |y-4|20, 1o w3 Hepasemcrsa (1.75) cnemyer, uro

2
ﬁ:ﬂ), 2y—10>0 wnu y>5. B vaxom crysee |y—4)= y—4 n uepe-

sencTso (1.75) npaennaer auy
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(1.76)

Ecnw y>5,70 2y-10>0 # w3 nepasencys (1.76) nonyuaesm (y—4)x

x(2y-10)<y* +8 wnm y®~18y+32<0, pemenneM KOTOPOTO NBINIOTCH
2< y<16.0mako y>5,10rAa S< y<16.

Omnako y=+/x+8, rorna x=y2-8 w17 <x<248.

€ Omeem: 17<x<248.

@ Peumts uepasencTso

2
‘,x-l+£t'-<1’zx-|+(—‘%ll~. Q.77

Pesuenne. OORACTEIO ROMYCTHMBIX Jnavermll nepementol X B nepasen.
ctae (1.77) apmmioTen xz-i—.Oﬁmam .t—-%zu " -{:-—l-v Mockonnky

xZ%,'m u20 wv20,

B a1off caazn 13 #epasencrsa (1.77) caenyer

u+v<J2uz +27. (1.78)

Mockoaeky w+v20, TO MOXHO BOIBECTH B kKBauparT obe TactH Hepa-
eeHeTBE (1.78) W UPH STOM NONYYRTL PABHOCHABHOC WEPRBCHCTEBO

1! +2uv+vt <20 20 wm (u-v)? >0. Mocneanee nepapeactso sepo
BOSTAA, KPOME CAYHAN, KOCHA §# =V .

Ilycts uwy, 1.8 "x-%#ii'—l- Orciofa nonyuaeM HEPaseHCTIBO
2 ~14x+9= 0 wm x= 72410,

>
.

Tax xax x2~% o 7—2Jﬁ>%, TO pemeHNHeM HepasencTsa (1.77) mpan-

foTeN -;-Sx< 7-2J10, 7-2J10<x< 74210 n x>7+2410.

 Omeem: %$x< 7-3J10, 1-2J10 <x<7+2J10 # x>7+2410.



Pemmnepmcmo

-2 x
;’; ¥ =2 1+(-§-) : (1.79)

Pesuenue. [IeppOREMANEHO THCIHTED H IHAMEHETENL ZPobN B Neroli wac-

T HepasencTea {1.79) paanemim aa 2° . 3aven oboznaam (-3-] =y W nepe-

mnueM HepasercTeo (1.79) 8 pupe Sy 21+— Orciona cnexyer, 9To

”0-1)
y>in
4y -9
0. - {1.80)
Yo
Pemas nepasencreo (1.80) ¢ yuerom TOro, gro y> 1, monyvaem
3

l<y$i.l'locxomy y=(-?1)x,'m 1<(_]x s-:-"- wmn O<xs!,
2 2 2 2

® Omeem: 0 <x<l.

[i:40) Pemmars nepasencreo

-3+|og,x‘<,b+log,x’. (1.81)

Petnenne. OG03nETM Iog-..x2 = y. Toroa Repaaenctso (1.81) npuamma-
&T BMA

Jy+71>3y-3, (1.82)
Tae y2-17.
Tipexcrasem Hepasercrso (1.82) 8 wuze [y +7 >3(y+7)-24 . Ecan
0fozHauNTE Jy_-ﬁmz.mmmumemm 2>32°-24, e 220.
Pemesnnes Repasencrsa 322 —z~24<0 IP¥ Yerosks, 4To z 20, aRas-
torca 02z <3, Tak nax W:z nz<3,10 J;ﬁ<3 WK y<2,

Hirax, nmeew =7 <y <2, Dockomxy hg,x’:y, -?slog2x2<2
' V2 J'

m?%sf<4.Mcnenyer-2<x$- $x<2
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& Owsoem: -—2<x$—{—§-, -l"%s.uz.

e

A1) Peture cuctemy ypasuenuit

Xy=x=y,
(1.83)
,{3(1:- 2y)=2(x+y).

Peiuenne. HetpysHO BaneTs, 910 X =0, 3 = 0— xopom cucremul (1.83).
MosowuM, 910 x»0 u y=0. Toran e mosncka Apyrux xopnelt CHCTEMS:

ypastieruli (1.82) nepeMnoxiM Neskic ¥ npabiie YaCTH ofioux ypasrennii xan-
noli cucTemsi. Toras nonyURM ypasneane :

By(x-25)=2(x-y)(x+ ),
KOTOPOE PABROCHABHO YDASHEHRIO
20 -x'y+an’ -2’ =0 (1.84)
Tax xaxk y+ 0, & ypasnene (1.34) sRpeTCt ONBOPORHLIM YPARHCHHCM
TpeTEEli CTENERN, TO POINCANM Ha y3 obe wacm ypasnennx (1.84), a satem

obo3HETM i—=z.

Torza nonymm 22° ~z° +4z-2=0 wm (Zz—l)(zz+2)=0. Tax ‘wax
2 42>0,70 227-1=0 um =%.
x_1

Tlockonbky .2 H zl=%, TO -;a;. ﬂomn; y=21x B Deppoec
k4

Ynastienne cacremst (1.83) # nonywms 2x° = x—2x wm x(2x+1)=0. Op

HAKO x # 0, Torma xz=—-§ H Yy =2x ==L

1
¢ Omsen: 3,=0.y,=0; x, == =-1.

Peunmcncwuyypamm
{x2+ny;-72.

{1.85)
¥ +xJ,1? = 36.
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R

Pewerue. Henocpeacreermoit noacrancexoil 3 ypassenra cucressd (1.85)
ReTpyaHo yGemumacs, uTo x 20 v y = 0. Joxes, yMRONMM BTOpOC Ypasacme {

AR 2 M BWYTEM €0 W3 (iepeoro ypassemms, Torme X+ pJy -2y -
-2x,[5=0.1‘axm xy+0, TO pAASIHM NOAYYSHHOS YPABHCHHE HA Xp.

Torna momygaem
s J: -2Z ‘F (1.86)

MMycrs F-z,mmm(l.%)mymmﬁmm

B LT

otwocHTCRbHO 2 BEmA 2 220 +2-2=0, EOTOPOS PABHOCHATEHO YPIBHCHMIO
(2-2}(2 +l) 0. Mockonsky ‘F-z "W x#0, vo z>0. B sroif camn

24150mz =2,

CnenoBATENBHO, HMEEM E_2m x =4y, JaTeM NOICTABAM BHIPAXCAHC
y :

x = 4y B0 BTOpOE Yparnewme cacTeMs {1.85), Torm y* +4yJay® =36 am
¥ +3y|yf=36. (1.87)
Ecnu y > 0, vo m (1.87) nonysaem 9y’=36 #y=2.Ecm y<0, 10

|yl==y W ypasuetine (1.87) NpHHUMBET BUR YPORRCHIN --'!y2 =36, xoTopoe
HE pMeeT Kopach,
Mockomky x=4y K y, =2, 10 X =38. [logcTanoakolt RaltacHALX ua-

veunii x u y B ypannesmx cucremud (1.85) yGeaxmacsca » Tom, w0 x; =8 K
¥ =2 SBANIOTCS e¢ ROPHAMH.

® Omeen: x =8, y,=2.

fipumenanune, Pesgticrno xr=4y OpH pemenin CHeTemts ypapncunrl (1.85)
MOXHO FONYWHTE Hpowse. [ind 1010 Aanunyio cReTemy neobxommve mpeacmassTs

J;(r\f;+ny_)=72,
JaT¢M NEPADE YPORHCHNC CHOTOMH PASECANTS

Gz 345)=36
Jx

HA BTOPOE YPEBHERHES. TOrAS OXYTHM 7;-2 M x=4y,
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PelLIvTs CHCTEMY YPABRERTHH
{J1-3x-1=J5y-3x.

J5=Sy+JSy—3x =5,

(1.838)

Paiesue. Bumonivm 3aMeny TIEPEMEHRRIX N0 CICTYIOMEMY TPABHTY:
N-3x=u, Jiy-.'ix =V i \f5-5y=w. Toras W3 CHCTeMB! ypasnenui
(1.88) cneayer y=v+1 w4 w=5-v,rme u20,v20 v w2 0.

Tac s 22 — v —w? ={=3x=5y+3x-5+Sy=-d nu=v+l, w=5-v»,
TO NOMYIBEM ('u-l-l)z - —(S-v)z==—4, vV =12v+20=0 u w=2,vwn=10.

Bemt v =2, 10 #; =3 # w = 3. OTc01a Noutysaed cueTemy ypanasiciuit

1-3x=9,
5y=-3x=4,

HOBKOH YOCHARCMCE, HTO HAHNCHHEA Napa 3HAYCHUA X; W ), YAOCBNETBODAET

encveme ypasrennit (1.88).
Ecmu v, =10, 10 1 =11 u wy =~5, Tax ks wy <0, 10 B 370M CUryuae

XOpRei her,

8 4
KOPHEMB KOTOpOif ABIRIOTCH x,=--3- L] yl=-?. Noxcra-

8 4
® Omaem: x, = —— ==,
dem: % ==y N =g
PenmTs cHCTEMY yPaBMCHIRT
{ﬂx-l-;y +Yr—y+2=3,

2x+y=T7.

(1.89)

Pesuenue, O6o3RaTAM #x+2y=u ' ﬁx—y+2=v. Torae # +v° =
= X+2y+x—-y+2=2x+y+2=9 u cAcreMy ypasnesnit (1.89) moxEHO ne-
PeicaTs & BHAS

[u+v=3,
(1.90)

u3 +v =9,

Kopusmw cncremu ypansaennit (1.90) sanmores s =1, =2 ¥ u, =2,
Pzﬂl.
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Tok BaK Yx+2y=u n ¢y =Luy=2,70 x+2p=1 n x+2y=8. Ecim

MPHHATE BO BRHMaHHUE BTOpOE ypashende cHcTemn! (1.89), TO nonyvaem mse
CHCTEMY! YPEBHEHHH OTHOCHTENbHO NCPEMEHHEIX X, PHAR

x+2y=1, [x+2y=8,
2x+y=T, | 2x+p=T.

[lepnag W3 EBYX CHCTCM WMEET KODHM x,=%, y,--«i—,ammopoﬁ
CHCTCMBI IOTTYMaEM X5 =2, Y5 =3,

00ma¢m:x,=1:-,y|=—%; Xy=2, y,=3.

Peutis cncremy ypasnennit

x o1 3.
b o
dg-r@ﬂ\ﬁ. '

Pauenne, Ouenano, uto x =0 B y #0. [pudiem 3Hauenmn nepemen-
HHX X,y WMET OAUHAROBLIE 3Hani. B neBoil YacTH BTOPOrO ypapsenns CHe- .

Temst (1.91) seinecem 3a croGrn "Ja:zy2 sﬁ,mrm
[ [x y |
— 4 == +2,
R
J;;-[dz-l-#z]ss& .
. y *
Beenem HoBuIe TEEDEMERRLIS 4F=u H Jxy=v. Torm cucremy ypap-|
5 4 i
wernit (1.92) MOAGHO NEperuCaTy KaK ;

u’+lz=-l-+2, ,
uw v y
(1.93)

v (u+£)=315 . 3

rae #>0uv>0.
- 1
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——

Bo3peneM B KBAAPAT BTOPOE ypaBnHeHMe cicTeMs! {1.93) w pocnonssyeMen
neppbiM YDABHCHHEM, TOTAR

2 (uﬂ;]z =18, v* [u’+2+l2]=|s,

Vv G'-+4]=18 wm 4 +v-18=0.

Tak xax v>0, T0 NOAXOANIMM KOPHEM YpaBHEHHA 4 +v-18=0 -
NIRETCA v,-Z.Bcnnmi.umocm-leﬂue V NOACTABMTE RO BTOPOS YPRABHE-

2

nue cretemst (1.93), To noayuHM ypabHeHHe 2’ -32u+2=0 u ) =T'

vy =2

Tax xax |¢=JE " v=JE,mueoﬁxommo PAcCMOTPETE XBe CHCTEME!
y
ypasaeHRH
2 g
y

Jry=2 Jry=2.

Orciona nomywacM OTHOCHTENBHRC POCTHIC CHCTEMB YPRBHCHRAN OTHOCH-
TENLHO MEPEMEHREIX X H y BWAA

xy=4 xy=4,

HeTpyamso ycraHoBHTS, YT0 KOPHAMH CHCTEMBI ypasHCRHH (1.91) sBastorca
==l p=—d; 5=1, p=4; x3=-4, py=-1Rx,=4, y,=1.

’Omm.- n==Lby=-4 ) y=Ly=415=-4=-12=4,y,=1.
PemuTt cevemy ypashennii

.\‘3+y3-z3—.t)w+ll=0 ’

Loyl -az-21=0, (1.94)

-.\:3+y3 +23—1yz-3=0 .
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Peruenne. Ecnu cRoXuTS ypasuenus cucremss (1.94), vo x3+y3+23=
=3xpz+13. EClH 39T¢M ¥3 NONIYWEHHOIO YPOBHCHHS BLMCCTS TIOCNEAOBS:

TCABHO TPETHE, BTOPOE H NMEPBOe ypashenns crcremss (1.94), To noiyynN pas
HOCHIIBHYIC CHCTeMY ypanuesuii

% =xz+5,

Y =xz-4, (195
2 =xz+12.

TMepemMnonuM COOTRETCTBERRO NEBEIE H NPABLIC H4aCTH YpaBHCHHH cHeTe
me (1.95) n mpu SToM oOc3RaMMM xz=u. TOrMR Momyuss ypaBHCHR!
1% = (u+5)(w—4)(1+12) nm 13u’ ~8u.—240 =0. Koprwun smasparsor

60
YPABHCHRS SRNAIOTCH ¥ = —4 W =1

Ecmi u; =4, 70 5,42, = —4 ¥ 13 cucTemsl ypasnesnii (1.95) nomyvaes

B =4+5=], ) mded=-8, 2 =4+12=8 rmx =1,y =-2,2 =2

Ecam =%,1~o x,_vgzé =Q nmmmmypnmﬁ(l.%)enﬁiye

13
S 2 6

s S T

5 2 6
* Omoen: xy =1, y,=-2,2,=2; xz=$.;,yz=m, 32=?_
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Memod mpuaoHomempuveckoll
nodcmaHoexu

K uncny HECTAHAAPTHRIX METONOB PEINSHWN ANNEOPANICCKUX YPasHeHmMi
OTHOCHTCHA METOA, OCHOBAHHAGIN HA NPUMCMEHHH TPWTOHOMETpHICCKOH nox-
CTAHOSEH. FICIIORB30BANUE TAKOTO METORES HENCCOOOPAING B TOM CNYHae, KO-
THA HCKOMBIC YPSBHCHHN HMMOMNHMOT H3BECTHRC TPHTOHOMEYpHUecKHe Gop-
MYIH, JT0 OTHOCHTCA OPEHMYIIECTBEHHO X ypabHEHHAM (CHCTEMEM ypasne-
HWit), pelmeHHe XOTOPHX OOBIHLIMHE NPHEMAMH BECHMA 3ITPYAHMTCABLHO, M
KOTOPBIE MOCHE BBACHHA TPAIOHOMCTPHUECKHMX NOACTAROBOK CBOBATCA K MHe-
CAOWHBIM TPHTOHOMETDHUSCHIM YPABHEHHAM. CyTot TPHIoOHOMETpsrwecH off
NOACTAROBKH COCTOHT 8 3AMEHE HENIBECTRON TICPCMCHHON X TPHIOHOMET PH-
uecxoll pymampredt, wanpumep, X =Cos® MNH X =1g®, A TAKNKE B 3AMEH X
HexoTopoi Pyrxumei, 3apucameli or sinw, cose nm tgw .

[Honywennbie XOPHH TPHTOHOMEIPHUSCKHX YPABHERWH NOIBOAKKT KIAXO~
IATHh KOPHA HMCXOINWEX YPABHEHWH, KaK 8 TPHTOHOMCIPHMSCKON, TUR M. '8 aN-
reGpasyeckolt dopme, Crexyer 00060 OTMETHTD, YTO TPHIOHOMETPHTU2CKEC
YPABREHUA HMEIOT, KaK TIPaBUNIO, GCCXONCYROE MHCRO KOpHEH, 2 NCXORHEdE an-
reGpamieckne ypaBHERNA — KOHCTHOS HX UHCIHO.

3apaum 1 peleHus

@ Penmts ypasremae
xfl-x? =f2(27-1). 1)
Perwessue, Tumoﬁmrbmnymmmmmﬁnw'mﬁ xB

Ypannermk (2.1) senmorea ~1< x <1, TO MOXNO CACAATE JAMEHY X =00Sa),
e 0 < @ <7 . B TaxoM citydae ypasreie {2.1) npHHHMaeT BHE
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cosa+[sina = v2(2cos’ @~1). 22)
TMockomky 0 S @< x ,70 sinw 2 0 | |sine |=sin @ . B 7rol camm 1o (2.2)
TONyBen
cosw+sin@=2cos20,
cose +sine = V2 (cosw +sinw) (cosw-sinw)

(mm+sinm)(ﬁc08w—ﬁsinm-l)=0
Tycrs cosar+sine =0, Torma tgo=-1 m---§+n, e n — ne-
noe qucao. Onpaxo 0< @ < x , nosToMYy q:%.
TMycms Jioosw—ﬁsinw-llo,mm .

V2, 2 !

T . 4 1
—smw—-—-wsw=—-2-, cosz sin@W=8in=—cos@=——,

2 2
sin[m—ﬁ)——l
4 2°

Orciona caexyer m—-—n(—l)‘*”+xk o a:-—+( 1)“'%+zk

rae: k — nemoe wcno, Tax kax 0SS x 'roanz-x

12
2

TMockoneky x=cosa, mx,-ousi:-n-—ux, cos = 'J_hr

2 12 4
QIM x,--J- J—:J-

@ PemmTs ypasHerne
8x(25 - 1)(8s" -8x" +1) =1, (23)
Tipugenm : TpeCyIoTcs RRETH TOBKO TAKIRE KOPHN, KOTOPHE XAEXAT HA HWHYTEP-
sase (0,°.7).
Peuéemu. Tax wak 0<x<], T0 MOXHO NONOXHTE X=C08®, THE

0<w<f;-. B TexoM crygsae ypastenne (2.3) moamio npeolpazosats caeayio-
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8003@(200@2 m-l)(Sbos" @-8cos’ m+l)=1 '
ScmwSZeJ(-Scosz w8in’ a:-u-l) =1,

Bcowoosm(l —2sin’ Zm) =1,
8cosw - cos2m -cosde =1, 24)
Janee, yunowwu 00¢ uacTi ypasnenms (2.4) na sine (910 MOXRO cue-
AIATH, TAK KAK 0<ap<%)amyquupanuommueymuemu
8sinw - cosa -co5 20 -cosdw =sina,
4sin 2@ -cos 20 -co8 4w =sin®,
2sinde -c_os4a:=sim», sin8w =sinw .

Ecm sind® =sinw, 10 8@ =(-1)" @+an, rae n — uenoe wucno. Pac-
CMOTPHMM JIBE CHYNaA.

1. Eoot =2k, 10 30 =+ 2xk mmn w=%xk, rEe ¥ — penoe Ymcno.

TlockosmbRy 0<m<-§-,1‘o k=l na, =-2?£.

+1}-
2. Eenu n=2k+1 10 80 =-@+a(2k+1) num m=(2k—9!)—f-,rm k —
uesoe upcho, Tax xax 0<m<€-,m k=0,k=ln a&-%,m,s-{;-.

Cnegosarensno, ypaseme (2.3) HMeeT AHIEE TPH KOPAA, KOTOPHIC JCHKAT

Ha RHTCpBANE (0,*1),8!1"0!!110 X -0082—:-, Xy =cos% H xsgoog%.:%.

’on - = E = £ -
‘m'rl 0087,31 mg"xS 2

@ Pemprs ypanhesine
8x° —6x—1=0, (2.5)

Pesuenne. Tlockonsxy x=0 Re xpnrercs xopsem ypasucms (2.5), 5o
Pasnenum obe ero wacTH Ha 2x . Torma



4=ty 2.6

x

Eenu x<—1 yumt x>1 mmmmaﬁ)ﬁmﬁmm@q

4 TIPABAN €10 HaCTh — MeHLWE 4, Cmomensuo,mpuuypamnma.ﬁna-
XOOXTCA Ha oTpeske ~1< x <1,

[ycms x=cosm, rae 0SS, Tmypwmne&ﬁ)mmmm

FOHOMETPHYCCKONO YPABHCHAA 8cos’ @-6cosw—1=0, 4cos’ w-300sa)=-;-.1

1
Y Cos3w=—,
2
Kopramu ypasHesns cos3aa=% SRIMOTON w-%(éu:l:l).me n —ne-}
A
noe qucno. Tax kax 0s w7, 10 m,-i, %_%r H e§=% OaxHarg
Sr =
x=wsa:,n03frouyxl-cos—,xz=cos—.x3=cos—. ;
9 9 9 i
4 Omeem: xl=cos%. x2=cossTx,xg=eos7Tx. !

Peumts ypasHesine
5

2 ' i
2 +l-x= . (.7
axz +1 :

Peinenue. TIponaseneym TPUFOBOMETPHIECKYIO JUMEHY X =(Z0, TAC

-%c:au:%. B Takom cnyusc Jx2+l=m—lsw- (Tax zax -%<m<%, -m
¢0s@ > 0 ) 1t ypasHEHNE (2.7) OPHHEMOCT BHA TPHTOHOMETPHISCEOTO YPABHE- .

MR ;—tgw=£cosm.
cos® 2

Orcioaa nomyuaeM Ijsinw=%(l-sinza)), Ssinzm—ZSinaJ—-3=0._
. \ 3
siho=I u sma)---s-.

Onnaxo —%<a<%, noyroMy -l<sinew<1. Ecm sinm=-%, T0}

oosm=%utgw--%.cmomnmm,nmx,=tgw=—%. 1
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pa—

3
& Omeem: X =

5] Peumnts ypasucrwe

x 35

X+ = T3 (2.8)
x>0,

Pewenne. Herpyamo suzers, yro P wm x> 1. BEniornuM 3aMeRy
>1

x=;-h;5,me 0<w<%.3mummnmmnm(2.8)m

huum BHI

[
! 1
—_ B ——,
sin@ 1 -1 sinw cosw
sin’ @
a B2 ypapHeHnS (2.8) smexseT TPHNOHOMETPAMECKOE YPABHCHHE SHIA
12-(sin@+ cos@) = 353in @ -cos @ 29)

Caenaes eute 0fMy 3aMeHy NEPeMEHHWX, NYCTh Z = Sinw+COS@ , TOTIR
1—
sinm-oosm*f—z—l B H3 (2.9) nouyvaeM KBSAPATHOS YDABHEHWe OTHOCH-

TEBEHO Nepemensoft 2, T. ¢, 35:2—242-3530,mnmnwmpqro‘smmr-

R z,::% R zzz—%. Tax xax z=sin@+cose n 0<m<%,m >0 n

st + cos@ = -;- C yueroM TOTO, IO anwoosw=—;1=£

2 28’
CHCTEMY TPHTOHOMETPHYICCKRX YPaBHCHHIE

sina:+oosw=-;-.

2.10)

sinw - oosm=£
28"
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N1 ypasnerwit cneremsi (2.10) cocrasuM KB8JpaTHOS YPABHCHAE

TensHo sine® Buna 2Ssin’ @-35snw+12=0 g nonygaex sfnm-%

» 7O .t! ='§‘ “x2="5".

sina=i.Taxm x= ,'
3 sine

3 4
4 Omaem: =£,x2=£.
% 3 4

E PetitaTs ypasnenne
Vi-x? =42 31, (.11
Pesenue, Obnactmo aonycTuMbIX 3RaucHii ypassenna (2.11) se

—1<x<1. B 970il CBAM MOKHO BOCTIONL3OBATHES TPHFOHOMETPUIECKOH 110X
cranoBkoll x=cosw, vae O0<aw <z, Torma w3 ypasmenns (2.11) creaye

Vi-cos @ = 405’ @ —~3cos wm ksin | = cos3w . Mocronury 0<w<x,
T0 sinw 20 u sinw = cos3w.

YpasHesme pABHOCHISHO YPABHEtsio eos?m=oos(%—- ] Orcona ene-j

Iyer, a0 3@=% [%-m]+2xn,me # — LEA0e HHCNO.

PaccMOTPIM ZBa CAYIAA.
1. Ecan 3m=%—w+2za,to w=-';-+fz-£.m‘m 0<wsa, 100 =%.'
% 8 -

2. Ecmm 30=-%+w+2m|. TO a)=—%+xn. Omnaxo 0<e2<2, rlo-r

] 3z
:mmym;-—.
Mocxonbky x=cosa, To ypasHeRHe (2.11) umeer Tpn xopHa, mqem
KOTOPLIX BRIYHCIAIOTCE 0 CIEAYIOMAM JOPMYNaM:

x,=oose»,=oos%= ;{'_"'W%J=J%°[l %]=— 2+42,
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X, =C08a), =cos§£=- -;--(l-i-oos-s%):

8
1 x 1 ¥z 1 f7
=— e I- — ) I ey l—-—— = m—— 2—
Jz( °°’4] 2 z) 7 V2V
3 x 2
x3=008d33=008-:-=—008.—4-= -—2—'

4 Omeenms: x; =-12- 2+42, Xy .—.-%Jz-&, xsz-—if._

@ PertmTs ypaptenne
Ji—x a2 -1+ 2:y1-22. 2.12)

Peyienue. H3 ycnosus 3aaaun cneayer, 9ro ~1<x<l. Toroxam
xecosw,rhe 0S5 o S . Torza ypasuenste (2.12) npunwMect sBHA

~cos @ =2¢08° @—i+2c0s@-Vi-cos’ @ wan

JE-|sini‘2-’-|=2mszm-l+2msm- fsin @}, 2.13)

Txx 0Sw<x,T0 sing- =sin-;—’ B |sin o = sin & . B Tasom cryac uo

ypaenesma (2.13) noayusem JEsin-?—:eoﬂm-l-sinza) HAH \E’sin-;i’-z
=J5.sin[2w+-}].

Hocxonsky sin(?a-l-%)=ain%. 0 Za+-:-:-=(-l]' -%-fm, TR 0 —
Oenoe quesio. PACCMOTPHM ABa CHyTas.
I. Ecma n=2k, 10 2@+%=%+2xk Y w=-%+-‘!§£, rac k — e~

woe wucno. llocxomxy 0<aw<s, 10 CpemH m=-—-’§-+‘-'i:;-lt Kopuei

ypasyenns (2.13) wer,
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———

2. Ecau n=2k+1, 10 2@+£=-£+(2k+1)x HH w=—3£+ﬂ, k—
4 2 0 5
uegoe 1nrcao. C yueroM 19ro, 4ro 0w S X, OTCIOAR MONYWAEM KOPEH)

ypaenenns (2.13) Buza o, = 3 .

10
CneaonsTeLH0, SANHCTECHMEIM KOpHEM ypasHenns (2.12) asiserca
= ms3—”- = cos 54°
BT, ’

OTseT MOXHO OCTABWTG B TPHUIOROMETPHUECKOH (OpME, @ MOKHO BIPA-~;
3RTe B paapxanax, Ognako MM 3TOr0 WeOOXOAUMO TIOKEIATH, YTO gin18% =1

—————-—“6'42‘6 , c0318° =———-——“I°:2:‘5 7 5in36° =—-———’“°;2‘E .Torm

= 5in 36° =_____10—2-J5-
2 R

® Omeem: x.s-————'m';z‘lg.

Jr|=|:os.">4""'=li

@ PemnTs ypapHernue

J e . el T el

vli———z"zu“z»fzx’ =1, @14

Pewenne. Tlocwonsky 2 €1, T0 TONOAHM X =COSM, TAC 05&153.§
Torka sina 2 ¢ a ypasrchne (2.14) npasvmacT BHx

- L
J@=]-2mzw 2.15)]

1
WA .

jsine +cosa| = B2 (sin2 o—cos’ m). 2.16)

Jlesan wacTy ypasReHus (2.15) HEOTpRNATEJABHA, NMO3TOMY HMEEM

1-2¢co8* @20 u cos’ms-%.‘l‘axmnpumu Osasa,10 f-s.»s?i

4
n |sin @ +cosaf = sine +cos @ . Creaosateanno, 3 (2,16) noxysaem

(sinm+cosw)(l-ﬁsinw+ﬁma))=0.
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e
Dycs sinw+cos®w=0, torme tgw=-1. Tax xax Tsms% ™
a’l=—sir' H X} =COSd) =005—=—003%=—-%.
nyml-fsmw-i-foosm=0,r.e.
smw-eosw--'lz—i. @1

Tak K8K Ha OTpesKe -E-Sws?-:? AMecM SN 2 CoS@ , TO JICBAX I8CTh

ypasderiug (2.17) musercs weorpumarcnsuoli. [IoaToMy mocee pocBeACHHR B
XBaApaT ofierx €10 JacTel NONYYAEM PABHOCHALHLIC YPEBHeHH

l-2;inmcosa>=% HIH sin2w=%.

Orciom cxeayer o =(-1)° —+—2-n , TAC # — OeNoe wHeno. Yciopne

-4-505-4— BLIIOJTRAETCE TOABKO IIpH =), T. e, a&-%fﬁ’ H

x; =c0875° -cos(30°+45°}=-{—.[‘r ] \F-J—

2 2 4

2-43
=

MOXHO HOK33ATS TaKRe, 4T0 X; =

T
5

S
4 Omeem: n=m M=y

Pewurs ypashettie

N T S 2.18
T (.‘l:!-l-l) P+l ( ‘})

Petuesuue. BHNOMUDNE TISTOBOMETPHIECKYIO NOACTEROBKY BHAA X =tigar,
e -£<m<-‘;-. Toraa ypapacane (2.18) MoEHO NePEniCaTs B BHAS TPUro-

2
HOMeTpHtecKkoro ypasReHHS
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N

‘
I?lj"—l+tgw=cos2a)-|cosm|. (2. IQI

x z
Tak Kax -3 <@<Z, o cos@>0 u ,onsw|=cosm.Tomaypamum

1+sine !

2.19) nprRaMaeY Oreona non
(2.19) np BAx ———- = ? @ . Otcrona nonysaem

l+sina)=eos"a), l+sina)=(l-sinza))2,
(l+sinw)-(l -(l—sinm)-(l-sin zm)) =0 um
sine(1+sina )-(sin w 7sinm-l) =0.
Ecxn sinw=0,71T0 @ =0 u x =tgw ;= 0. Nockomky —%<w<4§-,m

14 sin @ > 0. TloaxonfuuM KOpHEM YPaBHSHHA Sin %0 —sin e — —1=0 amaserea

sinw, -—'J: B Taxom crysac cosm,-J tgmz—-J——-{ o
5-1
Xy =tger, =-J§.

® Omgem: x =0, .t2=-1l-,—§;—].

@ Pemyms ypasuenne
5x

l-x

—6x\1-2f =2, (z.zo)

Pesenue, OOBACTHIO BONYCTHMBIX 3RANCHEIT NEpeMeHMOii X nypalmo-
AuK (2.20) ssnmoTtes ~F<x<].
Ofoamaqum x=cosw, rae O<o<x. Bmoucnymypuneﬂﬂe(zzo)

npuMeT B %-6mm'ls'nml=2' Docxomxy 0<®<x, 10 snw>0,1

i

]smw[-sma: M 5 . 2 —6cosar-sino =2, Orciona nonyuaem
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S5cosm Gcose-sina ocigw
=2, Sctge - =2 W
sine smzm-i-coszm “ l-i-ctg’m
Scig’e - 2ctg’ @ = cigw-2=0, @.2n

Ky6nueckoe ypasnenue (2.21) nmeer omun AcHcTeHTeMAMH KOpens
ctger = 1. Cnelosarensso, a-%-mu, TAS 1 — uenoe yucno. Tax xax

F 4 2
0<@<®,TO q=:.l‘locxomy X=cosa@) , T0 X =COS0H .T'

000:«':.:,--‘—,2-2-.

@Pemmypum

J2+32-a=/2+x =X (2.22)

Orciona caeayer, om0 V2 S £ <2,
Tlocxombsxy V2 £x52, 70 obosmeunM x =208, rae 05&:5-:-.311-

XOM criywae pax nenoft 4acTH ypasueHa {2.22) HMECT MECTO CRERYIONIAN Lic-
TOYKA PEBBOCHILHEIX BHIPAYKEHEI;

J2+:Iz—Ji+x -JZ+4_E—32+20000 -

-1’2-&;;2—:;4003 — 1‘:Z-c-;;z--z‘:m——
1’2-1-;i4y!1m - 1’2*-23111—-' J—J(ain—-l-eos- =

- {ugent)eil-3)

8 8 4



52 Pasaon 2

—

TIpH BHMOXREHHK MPUBEACHHBIX BLwe npeofpRIoRaHHii HCONMEI0BRIKCN |

ToT Qaxr, IO OSwsI B aaunom cnyvae cos-i-zo, sm:20 ni

. @ @
sin—+cos—20. ]
8 8

J
CrneaoBaTensHo, HMCEM ypasHeHHe 2- cos(%-z) 2cosm, mxompo-,

1

I0 CNeayer, 9T0 w-t(%-%)+2fm, Tae n — nenoe uueno. Tax Kok |

L

OSwsi, 0 ml=£ K ypaBRenHe (2.22) MMeeT ¢AHBCTBCHNMNA KOpeHL

4 9 |
2 : 1
X =Cos@, = 005-9— .

¢ Omsem: x, =cos-293.

@ JlOKa3aTe HepaecHCTRO N ]
2

(2x I -I-sz—l) <2, (2.23)}

vae =1 x<1. 3

Hoxmamenscmeo. [Tockonsky —1< x S 1, TO MOKHO NONOEATE X = COSW,
re 0 £ ® < . B TAKOM Wiynae HEPABEHCTBO (2.23) MOKRO NepemHcaTs B BHIE.

z -
(200800 | sinos] +2c08’ @ -1) 2. (224)
Tax Kax 6<o<x, 10 SIN®20, |sim»|=sinm H HEPABCHCTHO (2.24)“

PABHOCHNEHO RepaBeRcTsy (sin 2w+ 00820)2 <2, flosyyenstoe ﬂepam—i

CTBO ABIACTCA OTCBHAHLIM, NMOCKOABKY Sin 20 +cos 2w = 2 -sin(2a)+%],
a sin’ (2@-!-%] s1.

m Hoxazavs apofinoe nepanencmo
< fxr)3(1-2)

3 “(1+2)(+7) 7
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i—

Hoxazamenscmso. Tyt x=tgae w y=1igf, rre -%<a<% ]

-1;-<ﬁ<§.3nmcmme

(x+2)(1-o) _(1a+gp)(1-tga-t2h)
(l+:2)-(l+ y’) (l-l-lgza)-(lﬂg’ﬁ)

sin{a+f) cos{a+B)
_ cosa-cosf cosa-cosff
- 1 1

cos’ @ eoazﬁ

=sin(a+ﬁ)-ons{a+ﬂ)=-;--sin2(a+ﬁ)

Tax xak —-;-s-;;-siu(a-t-ﬁ) S-;-,ro HEpaBERCTBO (2.25) NOKAsAHO.

Pemnre cucrey ypasuesnit
2x+x1y-=y,
2y+yiz=z, {2.26)

2242%x =1,

Pesuenue. Nipeotpasye ypasserus cuetemnt (2.26) x sy
[ 2

Jwmem——

'282_'”2, (2.2"')

[onowam, wro x =tga, rac -%fxm-(%. B Taxom coyusc W3 CHCTEMBI

Ypasuenuts (2.27) caeayer, ¥ro y = tg20, 2= tgdo W x =tg8w.

Tax vax x=tgw ®w x=tg8m, 10 tgw =1g8x . OTcloza ClexyeT, YTO
0=w+nk, T 0. wz%k,me & — nenoe aucno. Mockorsky --%«nc%,
M ke{-3-2,-1,0,123}.



CnenosarensHo, ccTema ypaBRenwi (2.26) HMeeT cremywomue kophm

T
=gk,
x=1g7

2r
Lpmy _.k’
y=ig 7

4z
= tg—k,
7=
rae ke{-3,-2,-1,0,12,3}.

& Omsem: cM. sume,

@ Pemars cHcTeMy YPSBHEHKHA

X+ l--y2 =1,
y-l-w.‘l—x2 =3.

Pauenue. Tav wak ~1<xsl u -1<y%], 10 MoxHO _
X=COSP U y=C08y , TR 0<ps<x uQsSwsr. Bmmyqae\’l - _:'

= sing, Jl-y =siny # cucrema (2.28) DPHAAEMECT BHA CHCTEME! TPHIDHO
METPHUCCKHX YpaBHeHwil ’

229

cos@+sing =1,
cosy +sing =3

Vi3 cueremu ypasrermiii (2.29) mesm cos’ g =(l-siny)’ u sin’ g
= (ﬁ,msy}z.rlocmnm sin’ p+cos’ @ =1, 10
l=(ﬁ-008w)z+(l—siny)2 =
=3-2J3 cosy +cos’ w+1-2siny +sin’ y =
=5-2(sinw+J§cow),

T. 6 sinw+J§oosy-2 MRH sin(w+i;;]=l.
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e T

OTCIOZE TIONYJHeM w-%-rm, rac n — uence FEcAO. Jlockonsky

e 5
5

X
s TO =—H = 05— =
oswsw ™ 3 A 5

[TOCKONBKY cosw,=% Hisysx,r0 siny, =% W W3 [IEPBOTO YPaRke-

HHS CHCTEME (2.29) nomytiaest cos ¢ = 1 —siny = —%=%.Taxmx=cos¢,
1
™™ % =°°S¢’1=5-
& Omeem: x, =—, ¥, =-‘i—§.
B-16] Peusrs cucresy ypasseuuii
axy(2* -1)=1
(2.30)
xz+y2-l

Pewmenue. TIoCKONBKY .t2+y2 =1, To obo3HaMM ¥ =SINQY ¥ y=CO5Q,
The ~#<@p<nx.

B TakoM crydae nepaoe YpaBHCAHE CHCTeME (2.30) MOXNHO 3ammCaTE, KaK
4sin¢'eos¢-(2sin2¢-1)ul, 2sin2¢-(—cos2@) =1 umn sin 4@ =-1, Kop-

HAMH ypapHeHUn sindg =—1 samnores ¢=-%+%n=%(4u—l).me n o

Hence yucno.

3x x In Tz

Taxk kax R ECPSA, TO G=———, Gy=—m, Py=— H Py =—.

esSA A 8 1% 8 L] 3 # 3

C yuetom toro, uto x=sing H y=cos@, nonyuaem xl=-sin£:—,

- 4 . K x . 3x 3z . Tz

3"1-OGS-S-.xg--smi.Yz=mi.¥g'“ﬂ?,h=m?:-‘4=s‘“T
Wy, 3009£.

8

¢ Omeem: CM. BHITIK.



Pewnenue, ITycts y = 1ga , vae -%<m<%.Tormmmpmn reThel

lz
ypaBEReHnA crereMss (2.3 1) creayer x=(t;:’—+{=l+sin2w HzZ=
o+
=cos2m. EcH TPHTOHOMETpHMECKHE BLIPAKEHHS JIS MEPEMCHHBIX X,Y

TIONCT4BHTE BO BTOPOE ypasnermwe cacrems! (2.31), To
_ 200820 -(1+3in20=1) _ 2sin2w-cos2w _
1-2cos’ 2 1—2cos’ 20

igw -tgde .

Onciona cneayer tgw +tgdw =0, sinSw =0 n m=%,r.uc n — UK

¥ 4

2

T

z 2 z
wacno. [lockonnxy -3<m< ,mm,=—T,a\2=-?,m,=0, 4:!).,=s

a8, =.2£.

s 5 .

Tek kak x=1+sin2w, y=tgae) 0 z2=C0$20, TOTAA KOPHAMN
ypasrenu#i (2.31) smeasiores x|=l—sin4?x, =—%, 2z =008
2z T 2z f

=1— 1 —_— =-1g—, «ic =l’ =0’ =
*2 5“15 . Y ‘85 5 5 X3 Y Z :
x4=1+sin%, y,=lg%, z4=oossz; x,=l+sin‘?r, ys=1g
2 =cos =X

* )
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pm———

PemiTs CHCTEMY ypasschnil
x\ﬁ-y +yJI -x* =1,

2atcsinx+3miny=%m

(232)

Penenue, Tlocxomky =1 x<1 B 1S y<1, 70 NONOXUM X =SNG H
y=sinf, TOTHA a=arcsiny H F=arcsiny. OrcioHa caexyer, 4vo

_%sasé;- M --;-Sﬂsi;—. B raxom cayqse cosa 20, cos $20 w cuc-

rema ypasrermii (2.32) npunumaet san
sinacos S+cosasinf=1,

4 (2.33)
2a+ 3ﬁ = Sﬂ.

H3 nepeoro ypassicsna cucremst (2.33) noayuecm sin{a+ 8)=1. Tlo-

CKOEKY -7 S+ A<z, 10 a+ﬁ=%. CreaoBaTeNnLHO, HMEET MECTO CHC-

a+ﬁ=%,

Tema ypaBreHil KOPHAMH KOTOpOH ABIMOTCR a,:-% u
2a+35=i;-x,

A= % Tax kak x =sina ® y =sin 5, rox,=%nyl-li§-.

.0 . =-l- T —
meem: x 5 N=g
Panmmmyypamem

s .
(403 +{a'-5p) =1, @2.3)

x2+y3=l.

Pewense, Tax xak x° +3° =1, 70 npencrassM x=sin® A y =cosa , rAe
050<2x.0mm sin3m = -4sin’ w+3sinw W cos3w = 4c0s’ w—3cos@,
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fI03TOMY #3 TIEPPOTO YPABHEHHN CHCTEME (2.34) noayuacM TPHTOHOMS

cxoe ypansenie sin® 3w +cos® 3w =1.

Tipwseaennoe srithe ypasherine npeoSpasyem cnexyiotinn obpasons:
(sin” 30+ cos® 300)-(sin* 32— sin” 30-cos” 30+ cos* 3w} =1,

2
(sin2 30 +cos” 3@) -3sin®30-cos* 3w =1 .

sin® 3w-cos> 3 =0

HIH sinéw =0,

Ecm sin6w=0, 1o @=%u, rac # — npenoe suono. Tax a
Vg z. F 4 x
0sa<2r, 10 =0, @,=—, O;=—, @ s==, O=—, @=
s - 2 =3 <5 =3 @
voex. 0= 0= o E L e
7'36’93'I02’II3 126'

_ 1
[lockomexy x =sine M y=cosa, 10 x, =0, ¥, =1; ¥ =g N2=

3 1 3 1 1
X = ] =E; *=l, py=0; x = Ys "'Ei x6=§, 6=~
1 B B 1.
'x,_o’ y.’:l—l’ ”_E’ k-_z * 19_ 2 : yp_ 2' l.lo‘- :
V3 1 1 B
Yo =05 xy = g M =3 h -'-'12='5s Yo=5-

& Omsem: oM. pome,

@ Yacna a,b,c,d TaxoBM, w10 a’ +b’ =1, ¢? +d? =1 K ac+bd=‘
Buauenurs ab+cod. 4

Peniense. Tax xax a* +b" =1 u c2+dz=l, T0 NOAOKHM & =S$in
b=cose, casnf und=cosfi,rhe 0<as2x n 0 f<2x.

B Taxom cyuee ac+bd =sina -sin f+cosa-cos 8 = cos{a — £). Omt
Ko, 10 YCRoBuIo ac+bd =0, nosromy cos(a— 5)=0.
Tlockonbky
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ab+cd =sing-cosa+3in f-cos f =

-«;—(sin2a+si|:2ﬂ)=sin(a+ﬁ)-oos(a-,6)
x cos(@—£)=0,70 ab+od =0,

& Omaem: abrcd =0,

p21] Umcns a,b,c.d Taxoes, aro 4 4% 29, c*+d* =16, ad +bc212.
Joxasate, w10 ~S< b+ d <S5,

Joxaramenvemeo. Tax wax @+ =9 un c’+dz=16,mm
g=3sin@, b=3cosa, c=4dsinf u d=dcosf, rae 0sa<2x u
0<pS2x.

Torta ad+be=12sina-cos f+12¢c08a sin B =12sin(a + B}. Mo yc-
nosmo ad+be212, ompawo 12sin(a+5)<12. Orciona cnexyer, uro

i2sin{a+£)=12 mma sin(@+f)=1, Cnenossrensno, a+p=§+2n,

TR N ~— HENOS HHCHO.
B Taxom cnywae
ded=3c0osa+4cosf=

'=3cosa +4¢08 (—g--l-hn—a]- Jcosq +4sina =

= 5[-:- cosa +-;-sina]=5-(eosm- COSG+Sin@-sina)=

=5.cos({@~@),
3

B @ = arceos 3

Tax kax —5< 5-cos(a-w)<5,10 -5<b+d <5,

@ Unena a,b,c Taxossy, o ab+ac+bc =1, Jouassts, 0

¢ b _C - dabe
l—a‘z 1=-5 1~ _(l—a’)(l-zﬁ)(]_ c’)' (2.35)
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Hoxusamenscaseo, H3 MX0NEK0ro xypca TPHTOROMETPHN WIBECTHO CI
AYIOLICE YTREPACHNE: 6CH X+ Y +Z =%, TO

2wt el gl
L B8 B +ET 183 1

B 7CH CBASH U3 YCNOBRN 3a20H ab+ac+5c=] MOKHO CASNATH B

O TOM, WTO CYIRECTBYIOT TAKMC 4MCRA X, y, Z, 9TO a=tg§, b=ig

c=tg§ H x+y+z=x,Torma

. X X
a__ %3 N3 083 sinx i
1-a _wtX 2X_ .2X% 2cosx 2
I-tg 5 oo > sm 3
u passncTao (2.35) npuisosser sy 2+ 4 W _ 4 B WD W

2 2 2 2 2 2
g+ tgy+ 1gz = tgx- 19y gz,
rae x+y+z=x.

Tax %3k X+y+z=%, 10 z=x—(x+y) 4 supaxenne (2.36) momd
npeolpazoeaTs CACAYIOUTHM opasoM:

tg,t+tgy+t_g(x-(x+y))= tge-1gy-1g(x—(x+y)),
tge + tgy—1g{x + y) = ~tgx-1gy-1g(x+ ),
tgx + gy = tglx + y) - tgx 1gy-tg{x+ ),
tgr+ gy = tg{x+y)(1-tgx- 1)

ge+igy
1-tgx-tgy ‘
TloCKONEKY B PE3yNbTSTC HCLNOKHEMA NMPeoGpatOBARRl NONYYNIH ;

BECTHYI0 GOPMY.Ty TAHTEHCE CYNME! JBYX YIJIOB, TO CTPABCANHBOCTS
1 (2.36) noxasana. CregorareneHo, pasercTso (2.35) TaKkme HMeer

tg(x+y)=
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Mémédel, ocHOBaHHbIe Ha NPpUMEeHeHUU
' YUC/T@HHbIX HepaseHCcme

HeeTaHaapTHEIMY METOZEMH B MATEMATHES SBANIOTCA TAICKE METOALL, B
O0CHOBY KOTOPHIX TIONOMEHO MCMONB3OBAHDE HIBECTHHIX B MATEMATHKE THC-
nerux Hepaperctd (Komw, Bepuymmn n Kownn—Byaaroscxoro), Miygenmo
ko ropsix B 0bimeobpasorateabnoii KGNS HE YARIWETCA HIH NOSTH HE YACIA-
T cA HuKakoro BRIMAENA. OZHAaK0 MROTHE MaTeMaTWUeckne 3amaTn (ocoben-
B 33489 NOBMLICHRONH CHOMHOCTH) HPOeXTHEHO PCIIAOTCE HMEHRO TAXHMM
Meromamd. B a1oll cBE3H HE3HAMME MOCHCERUX MOWCET CYMICCTBCHHO Orpani-
qmnpyryel_i_emopemaeuuxsamu.

Tleppondagansmo upusenem HopMymMposks RepasencTea Komm, nepasen-
mkpnynﬂﬂwwmkom—-synmmmamnpomw
PYCM KX IPHMENCHAS FA HPUMEPAX, MROTHE US KOTOPEIX BINTH U3 MPOTPAM-
ME BCTYIHTEABMEX DK3AMEHOB TI0 MMCEMEHWOH MATEMATHKE B Benrocyml-
BEpCUTeTE,

HepasenctBo Kowuwu

Nycts a,20, 4, 20, ..., a,20,ToTEA

Mz #alﬂz ...Gu, (3-})

n
TAe 72 2. Tipuwes BCPABCHCTEO HPCEPMIACTCA B PABCHCTED TOTAR H TORBXO
TOram, Koraa @) =4, =...=a,.
B uacrnocTs, ecamt » (3.1) moomars # =2, 10
a; +
L_Jﬂ- > Jaa,. (.2

310 HEpaRSHCTBO YAINES RCETO BCTPEIAETCE NIPH PEIICHMH MIKONLHWX 38~
2% no maremaTHne.
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Ecmit B (3.2) nonoauTs @y =a u aQ=-I-,me a>0,10
a

a+122
a
3aecE HEPARCHCTBO PRBHOCANGHO PABCHCTBY NHMINS Opn a=1. A
Chexyer OTMETHTD, YT UMESTCS AHANOT HepapercTha (3.3) Ann oTpml
TENLHEIN IHATCHNA ¢, 8 HMERRO, ecil g <0, To
1

a+—<-2
a

JBannoe HEPARCHCTBO NPEBPAILIACTCA B PABSHCTBO OpH @ =—1.

HepaeeHcTro BepHynnu

Hauonee pacnpocTpanentsmM S818€TCS HepancHcTBO Bepuymii, xoToipg
$opmynmpyeres 8 cneXywouteit gopme: ecim x > -1, To A moboro nin
PANLHOTO # WMEET MECTO

(1+x)" 214 nx.

iIperaem pasercTs B (3.5) rocTAraerca npH x =0 mnn n=1,

Hapaay ¢ (3.5) cymecrayer Sonee ofmee nepasesscreo Bepuynm, 3
poe cogepnar B cefe apa nepasescTpa:
ecom p<b wm p>1,10

(1+x) 21+ px,
ecan < p<il, o

(1+xf <1+ px, G5

tae x>-1.
C:@uyummmpammnﬂé)uﬁ?}mmm O
XO P x =0, Bcpmmmnoﬁptmmmm

Hepasencteo Kowun—ByHsakosckoro

AR TIPOHABOMEMBIX X[y X35 v0s Xy K Pis Y2y vees Vy HMEET MECTO _‘
(mn +x0, -v-...-u-;nr,,,v',,)2 s(.;:,2 +x +...+xf)('yf +y2 4 ...+yf], -5
rae n2, :
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[Tpayem pasercTo B (3.8) XOCTHTAETCA B TOM M TONBKO B TOM CYM8S, KO-
(8 GACTA Xg K ) MPONOPIMOHANGHEL, T. €. CYIIECTBYET KOMCTAHTA & (a=0)
ZAKAN, 970 WM BCEX k=1, 2, ..., # BHIONHACTCA PABEHCTBO X; = ¥y .

Ha oCHOBE HCTIONLIOBAHHA HEPABRCHCTBA Kom—Byaamwxm (3.8)
MOXCHO ZIOKA38TH HCPABCHCTBO

(a+8)' s2!(a" +5"), 3.9)

KOTOPOE CNPABEITHBO Znx rpomssanuinix a(a 20), b(b20) u narypamuo-
o0 HHCa 1. :

Hpuneunnue, llovaaTenscTao nepapercts (3.1}, (3.5), (3.8) u (3.9) npieeneno, 8
YBECTHOCTH, B yaobuom nocoluv Cynpyua B. T «MaTemaTia Al4 CTApLISKIACS-
HAKOB: JATATH NOBHIDCHHOMN caomnoctm (M.: YPCC, 2008).

Hoxazarenscreo ofofinennoro nepasencrsa Bepuymma (3.6), (3.7) (a taxae noxa-
JATENLCTRG APYTHX MHCREHHAIX HEPARREHCTR) MOXHO NOCMOTPETH B cTaThe Copo-
xrma T A, «DxeTpemyM 4 HepapencTnax («MaTeMaTHRS B mxome», 1997, M 1),

3apauv U petueHun

E JlokasaTh HEPABLHCTRO
(a+2)(b+ 2)(a -l-b)ZlGab, (3.10)
e az20u bz0.

Hoxazamenscmso. Ucnonsays vepasenctso Komm (3.1), MOXHO 38MH-

cats a+22 222 , b+2222b w a+b22Jab .
B Taxom cmyase umeet mecro

{a+2)(b+2)(a+b)22v3a- 242b- 2Jab =16ab,

T. & Hepasenerso (3.10) soxasano.

@ Hoxazars HepabeHCTRO _
3(a’ +8° +c*) 2 (a+brc)ab+ac+be). @.11)
Hoxazamsenscmseo. Tlpumenan nepasenctso Komme (3.1) nps # =3, nosy-
HAEM NOCHEAOBATSILANCTS HEPABCHCTE
@+’ +¢® 23abc, @’ +5° + & 23abe,
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&b+ 23abe, & +a° + 5 23a%,

& +82+5° 2308, & +a* +° 2 3d%c,
@+ e 23«2, B +b e 2362 ’ 0+« 236,
ECnu npoCyMMAPOBATS NEBLIE A MPABWIS SACTH BCEX MPUBSACHREX Bb!
HOPABCHCTB, TO MOTYIAeM

9(83 + +c3) z 3-(3abc+ a’b+ab® +alc+ac’ +b2c+hc2)-

=3-(a+b+c)(ab+ac+bc),
1. ¢. HepapeHeTRo (3.11) noxasano.

JlorasaTe HEPABCACTRO
3(03 +6° +¢ )z(a-i-b-l-.v:)(a2 +h+ct ),
Hoxazamensemao. Kax v npa ZOKAIATENECTEE NPEAMAYMIETO Hepase

B, BOCMIOIL3YeMcS HepasetcraoM Komm (3.1) npu 2 =3, TorAa NOKHO HaME
caTh

@®+a’ +5° 23a%b, &° +5° + 8 23007,

& +dd 4’ 23d%, A+ +cf 23ac?,

F+8 10 230%, P+ 102 23067,

Orcrona nonryswaesm

6(a’ +5° +¢*)23(a’6+ ab” + a’c + ac” +He b, _
Ecnu x 05eHM T6CTAM NPMBRICHHEOTO BEILIC HEPARSHCTBA NIPHOABHTS BHI4
paervie 3(a’+b’+c’),1~onouym |
9(a3 +b* +03)Z 3(03 +5 4+ +dPb+ab? +d’cract +bzc+bc2)-

=3(a+b+ c)(az +b? +cz),

H TeM CaMbiM HepaneHCTRO (3.12) Zoxa3ano, .o

Jlokasats, 410 ) 1
@ +8 +¢* 2 a? Jbe +° Nac + Jab. (3.13)]
e a20, b20 u c20.
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Hoxazamenscmeo, Hcnomays (Tpuaast) uepmcml(omn (3.1) npu
a =6, NOMyvaEM

Fra+d 1+ 48+ 26-3’::3 2> gt d b =64 --JE,
S+ 5+ +0 + P 2667 Jae,
a“’+b“’ +c"‘ +c"’ -I-c3+c‘3 2 6.0 Jc._b .

Ecni cnoxHTs Nesbie M NMpaBsie SACTH NPABENCHHEX BHING HEPABEHCTS,
10 TOKAXEM CMPABEIIHBOCTL HeparercTea (3.13).

B3] Doxasars, aro

5. 45, 5. 4,5
obed <& +8" +¢ +d’ (3.14)
a+bae+d

ras a20,b20,220,d20n a+b+e+d>0.

Hoxazamezscmeo, Tax xar a 20, 620, ¢c20 n d 210, To moRRO Np-
menuTh RepascacTeo Koww (3.1) npu #=35 . Torma

S+ +8 40 +d zs-i’a’.a’ b -d® =Sa’bed
P +b +5° 15 +d 25ab%cd , & +0° +6° 4+ +d 25abc?d
u a* +6° +& +d° +d* 2 Sabed?.
Ecimm caomBams NPURCACHIHEN BHILIC HEPABEHCTIA, TO
S(a’ +b’+c$+a'5)25(azbad+abzad+abczd+abcdz) W

@’ +5° +° +d° 2 abed (a+b+c+d). (3.15)

Tlockonery @+ d+c+d >0, 10 13 sepasenctpa (3.13) ssrrexaer Tpelye-
so¢ HepasencTso (3.14).

Aoxasams, ecnn abe =1, To

1 1 1
—t——t=2a+b+c {3.16)
a ¥

Hoxazamenscmeo, Cornacro sepapencTsy Koum (3.2) ameem lzwl-bLz?
a

2 1 abe 1 1
2-— B el T — — -
ab.Taxmmycnommab pry c.mazq-b,zzc AMBIOTHYHO

MOREHO NOKAIETE, 0 — l ZZbu e +%22¢ CAEROBATERLHO,
a
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1 1 1 1 1 .1
—t— [+| 5+ |+ 5+ [22a+ 2D+ 2¢.
ol 3)
OTCroZa BHTEKAET CNPARERTHROCTD HEpABEHCTRA (3.16).

Hoxanrs, 4To ¢
22 +1224% + 2%, G

Hoxasamenscmeo, Comacnonepnmcmyl(omnB 1) Bmeen
a* #1228 u a®+at +a* +124.8a% a* 2" 1 =44’

Ecms cnoxHTs IpUBECHHLIC BEILUG nei:nmuc‘rla, To noxyutm (3.17).
1422% +5® 2 3ab+ab". G. uf

JAoxazamensemeo, Jna zoxasarenscraa (3.18) socnonssyesmca (nmmi
nepasercTsoM Komm (3.1) H noayswwm caexyiofise ABA COOTHOMICHUN: :

gt +58 2 2Ja? 55 =2ab°,

141+ +a?+a* +b% 26 ﬂl 1-a*-a*-a* b = =6ab,

oTxyna cnenyer 2” +6°22a6° u 243a° +6°26ab. Ecnncaommm
AeHHHE BLIle HEPABEHCTES, TO MOUTY9HM HepaseHeTno (3.18),

Joxazare, 910
[a+b)" +(b+c]" +(c+a]" 23.2%,
< a b

rac a>0, b>0, ¢>90. _ ;

[

Hoxasamenscmeo. Cornaceo nepanencrsy Komw (3.1) npu n =3 m.eq
(2] (o (e o2 (2 (5] -
‘3[#(a+b)‘(z':)'(c+a) ]'23[ zﬁ.zf.z\fa_a ]’ ‘3[%]» s
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JlokasaTh HEPABEHCTBO "
2 2 2
a b c 1 1 ]
VRSO S SR S S 3.19
1+a* 148% 14 T 140? 140% 1468 G.19)

meal +b 42 <3 uae0, b0, cu0.

JHoxasamenscmeo, OueanM neBY¥0 SacTs Hepasencrss (3.19), ucnoneays
repaBeHeTBO Koum (3.3). Mimeer Mecto

@ b 1 1 11
1+a* 148 1+¢* “2"'_12‘ bz_,_Lz el 222
a b L4
Ina npasoit wacTn KepaseHcTsa (3.19) MOXNO 3aNHCATS
1 1 1
T t—32
1+a° 1486 l+c¢

> 3 a2 _
a(l-i-az) (I+b2) (1+c2) 3+a” +5° ¢

Nockonsxy a’ +b* +¢* <3, 0 w3 mocaennero HEPAPSHCTRA NOAYIAEM
1 N 1 1 > 9 9 3
140> 148 1468 3+a*+b2 40> 3+3 2

3
Tax xax nesan JacTb HEPABEHCTHA (3.19) MeREmeE MNR paBHa 3’ & NpaRas

Y4CTH — HE NEALIG %,ronepaencm@.l?)nom.

Mpusenanne. Ipy 20XEIRTEILCTDE HepanerCTEA

;.‘. ] 4;23
1+a? 148 1+ 2
G110 HCDONBIOBAHO HEPARSHCTRO

1 1 1 n

_+_+$OI+—2 _’
e a a, a,+a+t..+ta,

KOTOPOS ROKAILIBACICE TTYTCM ASYKPATHOIO NIPEMCHEHHA K Cr0 Nepoll 9acTw He-
pasencrsa Komn (3.1).
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m.nommecnn b+’ =1, 10

2

a(b+c)s > ‘ (3.20)1

sk d ¢ ».J; 1 A

e a20, 520, c20.

Hoxaramenscmeo. Cornacro nepasencmsy Koww (3.2) umeeu %—+b’ 2
2
2V22b "?+c' 22ac, Toraa

2 2
1=a’ +b’ +¢.-2=-=~"“5-+¢'»2 +“?-|-c2 2 V2ab+2ac = 2a(p+c). :

Ovciona cnenyer CnpaseIABOCTS HEPABEHCTEA (3.20). :
@ Joxasams HePaBEHCTBO ;

Jz-Jz«-JE +J2+J2+J§ <242, (331)?

Aoxazamenscmeo, Quernm nesyio dacTe HepaseHcTea (3.21), RENOML3y N
A 3roro HepaseHeTso Komw—bByusxosexoro (3.8), 1. e.

[J_—z_m+.l_2+m]’= -

-(I-Jz-MH-Jumrs
s(l’+l’)'(2—m+2+~.[2+_ﬁ)-2-4=s.

OTciona CRexyeT HepaBEHCTBO

V2-2442 + 2442442 S22, (3.22)

Jnn HOKAIETENECTEA CTPOTONO HEPABCHCTRE (3'21) neoﬁxommo BOKATATH,
970 B (3.22) pasencTes GBI Be MOXET.

V2242 +424 {2542 = ZJ_

70 BOIMOKHO MMIIL B TOM CIy4ac, KOTAa Repasercrso Komu—Byns-
1©OBCKOTO (3.8) NpeBpaTUNOCH B PABEHCTBO. A ITO BOIMOXKHO ML B TOM CIy-

| _ | _
i Jz-Jz-Mfi -Jz»,Jsz
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J—
OuEBHAMO, YTO JAHHOE PABEHCTBO HEBEPHO (OCKONLKY THCNWTETH ApO-

Geit COBTAZAIOT, 8 InameHaTenw — wet). Cnexosatensio, nepasencTso (3.21)
JOKAIAHO,

Hpmmum' Hepasercrae (3.21) MoutiO BOKEIATL TRIOKS NPH MOMOUIH HEpa-
peeicTBa Beprynan (cm, npanep B.28 ¢ Gonee oS yonoerem),

@ﬂommm
L1 242
—_=+—=2 . 3.23
s % Ya+b A

e a>0nbdb>0,

Joxasamensemso. Ilpu 1
mensTs nepasencrso Komu (3.2).

Hmeer mecTo a+d =2 Jab,T. 0. 9a+bzﬁ-m o

i 2

p- . 31.24
ab 34 atbh @.29)
Ecnn k nepoif yacTu reparenctea (3.23) npuMennTs HepaseacTro Komn

(3.2), a 3arem BOC gepapencTsoM (3.24), To nomyunmM TpeGyemoe
1.2 2%

scpasencTso (3.23), . €. ﬁ'l'%ZﬁZ m .

Hepapencrna (3.23) Oynem npu-

Joxasars nepasencreo

2 2
a *: 222, (.25)

a-—
riea>h n gb=1.
Loxaramenscmeo. Tak xkax a > b, 10 a-b>0. TTpmvsermm x rrenolt uac-

™ HepasencTna (3.25) nepasencrso Kowm (3.2). Torna ¢ yueTom Toro, wro
ab=1, nomysum

a® + _(a—b)2+2ab_ (a—b) +2
a-b a-b T a-b

2 z.1l(a —b)-;—:z_—; =2v2.

2
= (a—b)'l'nk
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B.15] Noxasars uepanencrso

2 2
a b
—_—t2 3.26);
b-1 a-1 % 0.26)
mea>1ub>l1, §

Hoxazamenscmeo, Nyers a-1=x u b-1=my, Tax xak a>1 ® b>1,

0 x>0, y>0 urpebyemoe Hepasencraa (3.26) MOWHO NEPEIHCITE KAK

2
(“:) L :I)z 28, 3.27)

vae x>0wm y>0, . 4
Nocxonsky x> 0, To Al AOKASATENECTEA HEPABSHCTES (3.27) MOKRO BOCS
nRonL3osaTes nepazencTeom Komm (3.2) w npy JTOM NONYTMTS HEpaBEHCTEA),

x;IZJ_ WM (x-l-l) 2 4x . AHATOTHYRO HMECT MECTO (y+l) 24y . Kpoq

M€ TOro, HaBeCTHO K3 (3.3), uTo ;4-122

CRenoBaTENtLHO, ACBYH) TACTE HEPaBeHCTEA (3.27) MOXHO ONMEHYUTE CHHSY

2 2
(x+1) +(J’+l) 24_"+‘_y=4.(£+2]z4-2-8.
¥y X y x y x

5

Orcio8a cneayeT CnpapeAIHBOCTS: HepascHeTs (3.27) 1 (3.26).

B.16] Toxasats, ecom a+b=1n a>0, 5>0,10 3

2
(a-:--l—] +(b+l) 23—5- (3.28

a b 2

ﬂmmﬂmmmmmmmmx
» (xty) J’)

PABEHCTBA, 3 HMERHO, X° +y 2~ (x+y] B xys$———. Ofa 5™ &

mmmmnepamkomu@l).xpommmw

MONHO NETKO ROKAIATE METOAOM OT HPOTHBROTO,
B Taxom ciiyMae
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1 2 2
(a-r-]-] +(b+-l-) zl-(a+l+b+l] =
a b 2 a b

2 2 2
I a+dY 1, 1Y .1 s 25
= — +b e l — z—. 1 =—
2 (“ NPT ] 2 [ +ab] 2 [ *(a+b)z] 2

T. . HEPABCHCTRO {3.28) nowasano,

@ Joxa3arh REpaBeRCTBO

(l-l-l]«[l-l-l]zg, (3.29)
a b
cae a>0, b>0 H a+b=1.

Hoxaiamervemeo. Tax xax a>0, b>0 w a+b=1, 70 w3 vepaBeAcTea
Koumw (3.2) snna %Z,}ab CReZyer, ute Ja b S% HH %24.
a

C yqetoM TOrO, 10 g+b=1 wu ;—bz4,npeoﬁpmyeumylomne-
pasencTea (3.29) creayiommmM o0pasoM:
(I+l]-(l+l]=]+l+l+L=l+ﬂ+L=

a b a b ab ab ab

=1+L+L=l+i2 1+2-4=9,
ah ab ab
Orcrona cnexyeT CipaBeIHBOCTL HepaBeRCTEa (3.29).

Hoxazams RepaBencTBO
. n
(l+£] +[1+£) z2*,
b a
rie a>0n b>0

Hoxaramenvemeo. Bocnomsayemcy (Tpuxast) uepaseficrsom Koum (3.2).
Hmeer MecTo creaywoman uenouxa npeobpasonarmmit:

(52 BT
(6 (T
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,[lonsara,ln'o

(a —1+1](b—t +l][c-1+-'-]s L (3.30)
b c a

e a>0,6>0,e>0 & abe=1.

Hoxazamenscmeo. Mockonery abec=1, 10 mepemennnie a,b,c MOXRO

MPEACTABHTD B BUIE a--i—. b=Lu c=i.Bnuoucuyqaenepaaencm(3.30)
z x

GyReT paBROCHIBAO HCPEBCHCTBY
(x=y+z)(y-z+x)(z-x+y) < H7, @331

rae x>0,y>0,2>0.
Boeaest HOBHIC NEPEMEHHNIE U =X—y+2Z, V= y~Z4+X H w=2=X+Y,
Torna x=u+v’ y=v+w’ Lo utw
2 2 2

(u+v)(v+wh{u+w) 2 8uvw, (332)

R RepaBencTno (3.31) npumumagT Rux

rae #>0,v>0,w>0. -
CrpasenampocTs nepanesicTas (3.32) nerko cnenyer 13 Hepasencrsa Ko-

it (3.2), TaR KoK #+v 2 2vuv, v4w2 2w H w2 2uw.
Crenonarentio, Tpebyemoe nepatencTso (3.30) xoxssaHo.

Hpsumevanne. Joxazavenscreo Hepapercts (3.31), (3.32) moryT npeacraensrs’
cOBOT CHMOCTOATENLHBIC 2ARAMK.

,[[omasars,ecnu Ja+b=1,10
1

3a? + 4 ZZ’ (3.33)
32’ +b zé, (3.34)
3a* +5* z%. (3.35)

JHoxasemenvcmeo aepavencrs (3.33), (3.34), (3.35) Gyaem necrn Ha oc-

HOBE FIpAMeHicHna Heparenctna Komu—EBynaxonckoro (3.8).
Wmeer mecTO
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l=(3¢:+¢'))2 =(I-u+l-.¢z-|-l-a-i-l-b]z <
s (l2 +P2+? -1-12)(a2 +a*+a° +b2)=-4(3a’ +b2).
Taxam obpasom, copasenupocTs EepanercTea (3.33) noxasana,
Henomsays AokE3anBEOE HEPABERCTRO 3az+b22-%,m:meu

| 21 2 1 3 L 3 t ay
6 S (3«2 +bz) =[a2 -a® +a? a* +a®-a? +b? -bz] <

s(a-l-a+a+b)(.::3 +a +a’+b3)=(3a-+b)(303+b’)
Tax kax 3a+b=1, TO oTCIORa CNeAyeT HepaseHCTRO (3.34). Janee, ¢ yue-

TOM Hepaseerra (3.33) noayyaem

%s(saz ”,2)2 =(l402+laaz+l'az+l~bz)z 4

s4(a‘+a‘ +a* +b‘)=4(3a" +b‘)
T. €. CIPABSANHEOCTS HepabeHeTsa (3.35) Takcke JoKasans.

JloxazaTe, 910 ecun ¥ +_y3 zx’J-y‘,'m

Py’ g2 (3.36)
rze x20 u y20. ‘

JAoxazamenvcmeo. NS ONCHKH coepxy Bupswernx x° +y' npmmcHnM
nepaseiicreo Kommn—DByusxosckoro (3.8), 1. €. )

2 -
(x"-ry")z =[x% -xg-!-yzoy] s(x3+y‘)-(x3 +y2). (337
TMockoneKy N0 YCHOBHRK J-t’+y‘$xz+y3. T0 U3 (3.37) cheayer
(x’ +y3)2 s(.:’ +f)(.r’+y2). Teneps mpHMeruy nepanenmo Koam (3.2),

—— (x’ +y3-)’ S[xz +J”;x’+)’z ]2_
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OTCI022 BLITEXSCT HEPABEHCTRO .r:‘-l-yJ < x° +y2.
Janee, cornacro mepasencTay (3.8), umeem

: (2 ) 3 Y
xz+y2) =[.\:2-Ji:2 +yl.p? (x +y )(x+y) (3.38)

Tak xak x + y’ <xts yz, T0 #3 wAepapencTea (3.38) nomyuaem

P y2 Sx+y.
3areM omATL BOCOONE3YeMCHA HepancBeTBOM Kommn—bByRaxosckoro (3.8).
Hmeer MecTo

(x+9) =(x+ly) (P47} (P45 =2 45"} (339)

Oamnaxo ch-l-y2 Sx+y u x+y2z0, roraa m3 (3.39) cneayer x+y<2.

Tax wax x° +y <x +yz x* +y SX+y B X+y<2, TO HEPABERACTBO
(3.36) Jokazano.

@ Jokasams, €10 A MOOOrv HATYPARLRONO 77 BLIONHSCTCE RCpABEHCTBO

(2n-tNs ™™, (3.40)

Jdoxaramenscmso. Mpeobpazyem nesyro wacts HepasescTsa (3.40), ue-
nosezyR repaseacTeo Komm (3.2), samucannoe » Buae ab s(a;b] .

Hmeer mecTo
(2r-1)t=1-2-...-(2n-1)= .

=(1-(2n-1))-{2(20-2))-(3-(28-3)}).. {(n 1) (a4 1)}-n <
S[n(zn-l))’ {2+(2n-2)]’ .[3+(2::-3)]’_““_[(::-1);(“1)]’ .

2 2 2
=(m2 )H n=p

Tpuscenanie, Ecni 1 2 1, o HeparcncTse 8 saipawenui (3.40) Gyacr crporm
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et

@ Joxaszams, w10
5946 <70 (3.41)
Toxasamenscmee. Tax xax nmeer Mecto 5 +6'° <2.6'°, vo mnx zoxa-
1aTeNTLCTRS Mepasercrsa (3.41) FocTaToTno moxasars, 4To
2.6 <7, (3.42)
C nosombio HepabenucTna Beprynmi (3.6) MoxHO 3anHcaTh
7 0 1 19 10
(-] =(l+-) zl+—>2
6 6 6

Orcroga cacayer cnpageanuBocTs HepasencTa (3.42). Caenovarensio,
Tpefyemoe nepasescTeo (3.41) noxasano,

Jloka3saTh HEpABEHCTBO
s-Pa+i+Ya <245, (3.43)

Hoxasamenscmeo. Bocnonssyemcs nepabencTeoM Bepriynan (3.7), Toras
noyaaes

{fs-?ﬁ +ﬁ$+% =ﬂ§-(l-%}g +§E{l+%]?s
s -[l-%}ﬁ-[“%}aﬂﬂi
T. ¢, HepabescTno (3.43) mokeasano.

@ JOKa3aTh ACPABEHCTBO
Ya-F{x)+Yfa+F(x} <24fa, (3.44)

rac 0< Flx)<a.

Hoxasamenscien. [Ipecbpasyem Resyio TacTt Hepapesictea (3.44) ¢ ne-
TOAE30BAHNCM HepabencTea (3.7), T. e,

da-F(x)-b{]a-bF(x)s%*[l—p—g)-)i-l-%-[ld-%ﬂ]% <

s%[l-%’fhu-’g;—))aztﬁ.
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Tax kax N0 yoRoBAK F{x) =0, 10 pasencTsa b HepascncTee Beprym
(3.7) we Dyaer, NCITOMY BOKAGAHO CTPOToS HepanencTno (3.44).

I[omarb,ecnn x>, 5>, ., x5>HLT10

I. L] 1 Xz 1 "hl [ "ﬁ
(H-—] {l-n-— [l+—] -[l-l-—) 22,
R ] *y An X

Hoxezamsenvemeo, inz nomygerns sokael ONCHKH 16808 wacTa Tpebye-
MOFO HEPABEHCTEA NEPBOHAYATHHO BOCTIONEIYEMCH HepasercTroM BepRyman
(3.6), a aaTeM nepasencTsoM Komw (3.2), Tovrna 3

(s B s 0]
Leajlea)-tlen)
22 JE 2ol |

Cnenopatensno, IpedyeMoe HEPABEHCTRO AOKA3AHO, ;

@ Pemmrre ypasnenye
(165 +1)-(y™ +1)=16(y)"™. (3.45)

Pentenue. Hcnonssys nepasencrno Komw (3.2), moxuo sanmrs;
161m+122m- %% u ym+122ﬁ=2ymo’ T. €. HMEET MECTO|
nepasericreo (165 +1)- (™ +1)216. ().

Orciona v 3 ypassenus (3.45) ciexyer, 470 APHBLACHHEIC BEINE Hepa-
seHerea Komn ofpamaores B paBeHCTBA. A 3TO BOIMOKHO JHIIL B TOM CIY-)

yae, xoraa 16 =1 1 y’°°=l.Cnemmmo,nm x-:l:é; Hy==l.;

L.

1 1
® Omeem: xy=——, p=l; =——, p,= Xy, —-ln
. /7] A=t 2 J_ 7

1
x“:'so_ﬁ' Yg=-~I1,



Momodol, OCHOBENHLIO HE NDUMSHONH YUCHSHHDY HEDBOOHOMS T

@ Pettwrs ypasHenwe

d2$x-(2x2 +9) =4x+§-. (346

Pewenue. Yepenmnen ypasrerne (3.46) 8 vinc

{]25.1:"-(2.::2 +9) =452 +3. . (347

Mpumenmm & Tepoli wactw ypasweinaa (3.47) nepasencrso Koww (3.1)
npu n=3. Toras

3
stx‘-(zx’w ssx M :(zx +9)=4x 2,3,

Ecin NomyueHH0e HepaBeHCTSO CPABHHTE ¢ ypapaenwes (3.47), To Buasio,
YTO NPUMCHENHOC BEIIIC¢ HEpaBEHCTEO Kot npespaTunocs 8 pasercTso.

A 770 BoIMONHO, KOrzia 5x° = 2x% +9, 1. ¢. x=13.
Henocpenemaenuolt nposeproit ySexanremes, 7o Hafizenstle 3HavCHIHN
x5 =3 u Xy =—f3 SRIWIOTCA KOPHIMU ypaspeHNs (3.46).

& Omeem: 5, =3, xy = =3,

Pemmypnnewe

.[x‘;‘]ﬁ «»["2 ;9]3 =45, (3.48)

Pewenue. N3 ypasnemas (3.48) cneqyer, wro x > 0, Ecim o8¢ act ypas-
nerns (3.48) paanemaTe Ha x’ T

[Jz- 72-] (51-3)3 =4, (3.49)
Jx 2

Tax xax x> 0, To cormecho wepasencrey Komn (3.3) mseem -2-+T22
x

u%-u-izz.O'momcnwmm
X

[J' 2] [" 3} 22%+2 =72,

2
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Cueaosaremno, ypasuenne (3.49), a sMecTe ¢ HEM K ypasnenne (3.48),
Kopuett Be AMCI0T.

® Omeem; xopeci ver.

PeinuTs ypasHewae
wWrrl+ -y =2Vt el, (3.50)

Pewenne. Nipuctnn nepavenierso Koma—Byaswoscxoro (3.8) k sesolt
ypaenenns (3.50). Torna

(x x+1 +«JT-7)2 s(x’ +12)-(.t+l+-3-x)l4(12 +I).

Orciona mmrer HEPABEHCTO xe+l+J§-»xssz’ +1. Ecmt nony-

TCHHOS HEPABSHCTDO CPAPHATEH ¢ ypasneuweM (3.50), T0 sumao, Mo npHMe-
nemnoe peiae HepanercTao Komp—ByHakopcnors npeapamaercsd 8 pasencT-
BO. A 0 BOIMORXHO TONLKO B TOM CAywac, KOrAa BMOOAHAETCN PABCRCTHO

x x+1
—-= . Orcioma cnepyer, ¥ 0<x<3. Jlanee, noche BOBSACMRS B
1 33—;’

xsaapar obenx wacreli ypaspesny x3=x =Jx+1 noxygacy “
P -3t e x+1=0. (.51

MNepawit xopens ypannensin (3.51) nerxo waxoaurcx mopGopom u sror
opens pases x, =1, Tax xax x° -3y +x+1=(x-1) (xz-zx-l), T0 OC-

TUTEHGIME ROPEAME Ypasnesna (3.51) seamorca .tm=l:!:wﬁ.
Oxnaxo 0<x<3. lNoarony ypasuenne (3.50) Gyaer useTh TOMKO B
KOpHE, 8 HMEHHO, %, =1 W ¥ =1+v2.

¢ Omeem: x,=1, x, =142

Penoims ypasnenne
wﬁ-_x-i-m-i-#l—xz -l-#ld-xz =4, (3.52)

Panenue. Bocnomayemcs sepascncteom Bepayann (3.7), Torns nesyio
980T ypasnenns (3.52) MOXHO NEPETHCATS B BBAE
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(l-x)% +(1+x)% +(1 ~x2)2 +(I +x2): =4

2 P
x x X
- e | e | — -_—=d,
<1 > 1 3 l 4-|-l-t-4 4

Ecam nomydennoe mepaBedcTBo cpasHuTS C (3.52), T0 BMARO, YTO Hepa-
BenCTBO Beprynm: obpaTHnoch B PABEHCTRO, A OTO B AAHHOM NPHMEPE BO3-
MOXHO HINE TOALKC B TOM cAywae, koraa x =0,

Henocpeacraennoll moacTanonkol ybexnaemes, uro x; =0 —— gopens
ypasreras (3.52).

¢ Omaene: x, =0,

3.32)] Pemwm ypasaenne
B.32) ypas

X X 4 x ¢
1‘1—€+ +x—[l—§] +(I+E] . (3.53)

Pewenue, ﬂpmemfu X NeBOH wacT ypasnerma (3.53) mepasencso bep-
nywm (3.7), a g npasoit wacTw — nepancHcTeo (3.6), TOrAa

L
x X2 oL o ox o ox
,Jl 3 1+x-(l 3] +{1+x)s s1 S es

4 [
x x X X
—— -+ — —— —_=,
n[l 24] (“36] 21 5 l+6 2

Orciona cnenyer, uTo HepaneticTea bepHynnn, npusenetitnee k obetim vac-
TaM ypasHesn (3.53), ofpammaloTes 8 pABEHCTEO, @ 3TO BO3MONHO WL B TOM
chyvae, xorma xy =0,

$ Omgem; 5, =0,

@ Penmrs ypasnenne

J‘1+J|-x’ +‘Jl-Jl-x’ =2. (3.54)

Pemsenue. [IpmecaaM K CAaracMbIM JICBOH : ypaswenun (3.54) repa-
BenceTRO Beprynmi (3.7) u nomyunM
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P e Y e N ey

2 2
su-‘l'"‘ +|+‘h"‘ =2,
4 4
Ecnu nmonyueRHOS BEPABERCTRO CPABHATH C ypasHesmenm (3.54), To suapo,
YTO NPHMEHSBAOS BHINE AEpaBencTso beprynmi (3.7) opamacTes » pascHeT-
BO, CIICTOBATEABIO, HMEEM

1-x2 =0 wm x==1.

® Omeem: x, =1, x, =-1.

@ Petmwre ypastene

2sin3x-005x +38in Sx-cos3x = 4+cos’ x, (3.55)

Pewense. O6ornane  f(x) =2sin3xcosx+3sin5xcos3x n g{x)=

= 4+cos’ x . Tipwmenns repanencyeo Komu—Bymaxoncroro (3.8), nomyisen
() 5 (sin’ 3x+ cos? 3x)( 4cos? x+9sin’ 53)13. Oreroma creayer, wro

—ﬁSf(x}SJl—i.C.upyroﬁmupmu,merm g(x)24>Jl_3:Taum
f(x) < g{(x) nns moBenx x, vo ypamnenne (3.55) kopuelt He uMeer.

¢ Omeem: xopueit ner.

Pemmume ypasnesue

’ 2
(sinsx+oosz2x){ ’l' + i ]=4eosz 3. (356
sin° x cos” 2x 4

Pewenue. OticaaM CHH3Y JIEBYIO Y4¢TH ypaBHerna (3.56), ucnoassys ans
7070 HepaseRcybo Komk (3.2). Toras nomyusem

("x-booszz.x)( ]' — ]2

sin®x oo’ 2x

2 24/sin® x-cos® 2x - 2

=4,
sin’® x-cos® 2x
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Taxiss ofpasom, NOXE3AHO, JTO Aepat HacTL ypasHenun (3.56) Gonpme
wrH paBra 4, Tak KBK IPH 3TOM [PABAA €TO YaCTh HE NPEBOCXOANT 4, noMyya-
eM CHCTEMY ypabHeHHik

(sin'x+cos22x)[ l' ‘++]-4,
sin" x cos”2x

’ 2
4c08° “T-x1= .

Teproe ypasRenve cueTeMtl (3.57) CBHACTENSCTBYET O TOM, HTO MPHME-
HeHHO¢ Bue HepanencTBo Komm mpespamaercs B paseHcTno. B aroit ¢esam -
cHeTeMy (3.57) MOXRO NEPENHCaTh Kak

sin® x = cos? 2x,

o (3.58)
4eos’rT-—x’ -4

3.37)

PaccMoTpiM 8TOpoc ypasaenne cucremss (3.58), i3 xoroporo caegyer

2
82
,/T-x’; wk, (3.59)
rae ke{0,1,2,...}.

€08 %-xz = %) nan
Bo3seseM B xpazper 00e uacrH ypasReHus (3.59), Torza nonyunm
2
‘T--xz =7k v X =2’ [i-—-kz).Tax K4K J3€Baf FaCTH PABSHCTEA MOKET

HPWHHMATE TONBKO HEOTPHUSTENbHEIS HadeHuY, T0 13 Beex ke 0, 1, 2, ..}
3XeCh AOMYCTHMO NHIE 3RavenHe k=0, 1., x-t%. Henocpeacaensoii
TIOACTABOBKOI B NepPBoe ypashcHUE cHeTeMH (3.57) yOexnaemes B ToM, wTO
xs:l:-‘;-—-mpmcmuypammma.ﬂ)n RCXOZROTO Ypasuesux (3.56).

x =z
¢ Omeem: K== B

E'EH PeimiTE YPABNEHHE
cos* x+16sin® y = 8cosx-siny-2. (3.60)
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Peienue. Npamenum vepasencTre Komn (3.2) x nepoif vacty ypasHeHnA
(3.60). Torma

cos* x+163in‘y2 2J16cos‘x~sin4 ¥ =Sooszx-sin2y .

Orciona, MpuHUMEN BO BHAMAHHE ypanenne (3.60), momywaeM HepaBeH-
cTBo 8cosx-sin y—Zzaoosz x-sin’ ¥, W2 KOTOPOTO CICAYET HEPABEACTBO

(2cosx-siny—l)2 £ 0. Nonywenioe REPasencTBO CIIPABSATHBO AL TOTIA,
xorma

oosx-siny:-;-. : (3.61)
Ipeotipasyem ypasuenue (3.60) ¢ yuerom pasencraa (3.61) cnemyourm
obpasom:

) .
2 y+4sin’ y) -8m2x-sin2y=8003x-siny-2,

(cos
(cau:as2 £ +4sin’ y)z —s.%=3..;._2’
(cos? x-+ 4sin® y):l =4, cos’ x+4sin’ y=2,
(008x+28iny)2 —4cosx- sinp=2,
(t:os.rc-i-ZsinJ.-)2 -4«%:2, cosx+2siny=12.

PacoMoTpiM ABE CHCTEMD! YPARHEARH
cosx+2siny=2, cosx+2siny=-2,

cosx- sin =L " cosx-sin =1
) <7
W nepBoii CHCTEME TONyTaeM
cosx=1, X =28n,
] W 5
i = — - -1 —t k,
siny== & ( )"6 .1
2 13 pTOpoi cHcTeME Cnenyer
cosx=-1, xy =x(2n+1),
HAH S
siny = -3 yp =(-1)'" %+ =k,

TaE n, k — OETHIC THCAA,
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x =27xn, X, = x(2n+1),

4 Omeem:
% =(-l)‘t %Hrk, » =(-l)M -:--l-srk.

PewnTs ypaBHEHe

4

sin x+oos‘y+2=4sinx-eosy. (1.62)

Peanenne. Cornacno mepasenctsy Kouru (3.2), umeer mecro sin' x+
+oost y2 2sin2rcoszy. B raxom cnyase w3 (3.62) nomymeeM wepapeHcT-
80 4sinx-cosy>2+2sin” x-cos’ y. Orcioxe caenyes, are sin’ x-cos® y—
-2sinx-cosy+150, (sin.tloosy—l)z <0 aan sinx-cosy =1, Takim olpa-
30M, H3 YpasHeHRA (3.62) Burrexaet CHCTEMa YPaBHEHH

{sin‘xwos‘ysz,

sinx-cosy=1.

mwoﬁcmypumnﬁm,msin‘x+ = 2, Ecay npr-

sin’ x

HATS RO BHAMARAE nepapencTso Komw (3.3), To sin® x =1 wm sinx =21,
Tak kax sinx =31 M sinx-cos y =1, TO HMCEM OBE CHCTEMDBL YPABRCHHIH

sinx=1, sinx = -1,
n
cosy =1 cosy=-~l,

KopHaMy RpHeeIcHHRIX BHIIC CHCTEM YPaBEeHHil FRatioTes
n=qUnel), =700,
»=2gk ¥y =m(2A+1),
txe o, &, r,{ — mensic THena,

® Omaeem: cm. Bume.

@ Penurs ypasrenwe
tg'x+1g’y+ 208’ ctg?y =34sin’(x+ ). (3.63)
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Pewienne. Jinn oueHxn cHAsy nesoif uacTd ypasuenns (3.63) socmionssy-
emcx (apacaa) wepascrcraom Komw (3.2), roraa

t9'x+15"y+ 201g"x- otg”y2 2ig's "y + 2etg’x - ctgly =
=21g'x-tgy+ 2etg’x-ctg’y 2 4ytghx g’y ctgx- gy = 4.

Flockomexy 3+sin’ (x+ y)}54, T0 pascrcteo u ypasnesnm (3.63) Moxer
OBITE TONBKD B TOM CHYYse, KOTaa Ob¢ ero wacTe PaBHH 4. A IT0 BOIMONHO
TTRIDG TIDA BHEMOARCHM CACKYIONAX YCNOBHH

tg‘x = 'E‘Jﬂ.
tg’x-1g’y = ctg’x-ctg’y, (3.64)

sin® (x+y)=1.

Cucrema ypasnenuit (3.64) paBROCWIEHA CHCTEME

[ I x
X= —+?ﬂ,
tgx =+ 1gy,

x x

- —3 l F. e e
tgx-tgy=1l, nm{y 4+2m,
sin(x+ y}=1x1

x+y-£+x!
. 2
rae n,m,} — nene Iucna.
Ha nocnemnelt cucrembl ypashemit HMeoeM x+y=%+%(n+m) "

y s
X+ y=?+xl. OTCI0Ra CNEAYET, NTO R+m — HETHOS UEROE HUCAO,

T. e. n+m=2k . Torga xopraMu ypapHeHiHa (3.63) sensoren

T T =z
e nf e P l’
HegtIn 4(2u+)
o P I 4 s '
n=rgm=T+(2k-n)=2( )

Toe n, £ — Uenwe YHCAd.

¥ Omaem: cu. sume.
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Pewnms ypanienie
sinx+2sin2x = J+sin3x. (3.6%

Pesuenue. Tipeobpasyem ypasnenue (3.65) cienyromum obpason:
sinx +sin2x+9in 2x—-sin3x =3, “

2sin%x-cos§+2ms%x-sin(—§]=3,

3 s . x 3 ’
smix oosz eos-2-x sm;-i {3.66)

OucHUM NEBYI0 4acTh ypasaedis (3.66), HCNOXL3YS ANS 3TOTO HepAReH-
¢80 Kowmm—Byusxosckoro (3.8). Mmeer mecro

(sinix-oos-"—'-cosix-sin i]z <
2 2 2 p.

s(tsm2 ;.Hmz;x) (coszzi-sm 2)52 =2,

" Orcrona caeztyer, ¥ro sin%x -ms%-oos%x-sin%s V2 . Tax kax Jf<-§-,

10 ypansenre (3.66), a BMecTe ¢ HitM H YpasHetue (3.65), kopaet HC uMeeT.

4 Omeem: xopneti ner.

Pemmms ypanneawe

L4
>, =S (). (3.67)

Pewenue. Hepanencrso Ko, npescTeaieHHoe NOCPENCTBOM GOPMYNT

{3.3) # (3.4), MOXHD 38TTCETH KaK a+l|22.me a=0.
a

2+t

2 1. BMecrte ¢ TeM HOBECTHO,

910 |sin(xy)|$l. B 3roili cea3n 13 ypaeHesinn (3.67) noAyuaeM Jpc CUCTEMBI
Ypasaesnii



x’+1'_ 241
» " 2x

sin(xy)==1 | sin(xy)=1.
Kopiami npubcacEsmiX BHINC CHCTEM ypashenwk ssamores x, = -1,

yl=-;-+2;ru nx =1,y =%+2xn.rne A — menoe YHCHO.

& Omeem: cis. B,

E Hoxxsars, wro ecan 0° < x<90°, 10

(1-1-#) {H—l—-)> L (3.68)
SIM X COSX

Joxamamenscmes. Tax xax 0° < x<90°, vo sinx> 0 m cosx > 0. Mpx-
MeHHM (Anaxan) HepanesicTeo Komu (3.2) x nepoft nacTv nepasencrss (3.68).

1 1 y.- 4 42 o
Torza (H- ~ ]-(H )2 = . lMocxomexy sin2x <1
sinx cosx Jsinx-cosx Jsian

255,10 ﬁ-{%>5 M HepaBescTso (3.68) AoKanaRo.

Enmncpmm
¥Sx+7+J13- 5x<l: (369
7 13
rae 5 X s

HAoxasamenscmes, Tax xax Sx+720 n 13-35x20, 10 ycnosue
7 13

—;sxs—s- maaxerci 00RECTEIO BONMYCTWMMX 3na9cHuf nepeMensoll x »

nepasencee (3.69). Mmcwpxymﬂmnmmﬁﬁ%m

(VF+7 +13-52) =(1-Bar T +1-413-3%) <

(1 +P)(5x+7+13-5x) =40 < 42,25 = (1;]

OTciona CREAYET CNPABEATHBOCTS HepascHcTha (3.69),
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JloxazaTs. HEpaBERNCTDO

X [%+siu2 x] -l-(-é--l-mz x] 22 (3.70)

,n.ﬁmoﬁom X.

Horazamenscmes, BOCTIONRIYeMCR® HCDBBCRCTEOM (3.9), B3 KOTOpOTO
cnenyer, 1o (a" +b’) 22" (a+b)". Torm

2 2 2
T. €. Hepanererso (3.70) noxasano.

a N N
(lﬂin’x] +[l+cos2.r] 22"‘{%+sinzx+l+cos2x] =2,

@nomnepamcm
cos® xS 2L 3.7
X'c08 X 236" - (3.71)

Hoxmamenscmso. Hetpy/mo noxasaTs, 110 HepasencTao (3.71) pasto-
CHIIbHO HEpABEHCTBY d:& sinzx-eosr’xs%, EOKS38TEARCTRO KOTOpOTe SyaeM

BECTH ¢ HETONb3oBanEeM nepasereraa Komm (3.1) nput n=4,
Hweer mecTo

sin’

Q(B sin” x-cos® x =33 sin” x-cos” x-cos? x-cos” x <

<3 sin’ x+cos’ x+cos’ x+cos’x 3

4 4

Ilm:ms,m

-%S sinx-cosy+siny-eosz+sinz-eosxs-3-. (3.72)
ﬂmmuw. Bocrionssyemcs heépasencTsoM Komi—ByHsxoncuo-
o (3.8), Torma
(sinx-cosy+siny.cosz+sinz-cosx) <
s(m‘nz x+sin’ p+cos® x).(oos’ y+cos? z+sin z}s

. 2
=(1+sin’y)-(l+oos’ y)=2+sin’y«eos’y=z+i‘-‘i4—2¥s %.
Orcroia CHSAYET CIpAREANHBOCTE AB0HNOTO wepascncTsa (3.72).



88 Paanen 3

@Mw

2 'h:
(sin® )™ "+ (oos"x) " " <14 2sin 2. o) !

#% ol v

Hoxaszamenscmeo. Herpymno sapnets, ecmm x=-§k (tne & — nemoe

uncno), To obe vacte Heparercrea (3.73) paeHKE 1, T. €. B TRKOM Clyuae Hepa- ;

BeHeTno (3.73) cpaBeAnHBO.

MycTs Teneps x-ﬁ%k, roras O<sin’x<l u 0<cos’ x<1. Torza ze-

BYIO H8CTH HEPaBEHCTER (3.73) MOXHO OUEHWTH CBEPXY, HCMOALIYA TN 2TOTO :

HepasercTso beprymm (3.7). Mmeer mecro
] - 4
(siuzx) J:-l-(t:ct:sz x)’h J'=(l-eos’:|c)m1x-i-(l--sin’;r Jrs
S1-c08* x+1-sin* x=
=(l-coszx)-(l+coszx]+(l-sin2x)c(1+sin2x)=
=sin x(l+ooa x)-r-oos x(l+sm x)=

. . 1.
= $in® x +c0s° X +28in’ xcos® x = l+-£sm2 2x.

‘TaxuM oGpazos, nepabenctso (3.73) Aokasano.

Pemmre HepaBeRcTBO
I (3.74)
Pewense, O'Emcmo ROMYyCTHMEIX FHAYCHNE nepemMcHnol X B HepaBeH-

cree (3.74) sramorex —242 < x< 242 .
Hepanercteo {3.74) paBHOCHABHO HEPABENCTBY

V8- —xZJZS-xZ. (3.75)

OneRwM nesy 95CTH Hepapercrna (3.75) ¢ nomomsio Hepasenctea Ko-
mu—Byraxosckoro (3.8). Hmeer mecro

(ﬁ x) lz+( -1) )(8 x2+x)
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Orciona cRemyeT, YTO J1esaf TACTH HepaseHcTsa (3.75) mennme wan

pasua 4. Oxmaxo, ecnn ~242 xS 22, 1o V2522 2 V358 =17 > 4,
7. €, TIDanan 4acTh HepasercTra (3.75) Gyner crpore Someme 4.

Orcioza cregyeT, 9TO HEPABEHCTBO (3.74) BPOTHBOPEIMDO,
4 Omeem: pemennii Ber.
PelmmTs HepaBencTao
V25— +4dx +7x >3, (3.76)

Pewuenue. Qa onpeaenennn ofAaCTH Z0NYCTHMLIX 3HATCHREN TICpeMcH-
toli x B uepapercTee (3.76) pacCMOTPHM CHCTEMY HEPABERCTB 25-x220 u

x2 +7x2 0, ovRyns cuenyer, wro 0S x <5,

Dna pewmermn nepasencTed (3.76) BOCHONLIYCMCE ONCBNANLIM HCPABCR-
CTBOM (EOTOPOE MONXHO ETXK0 JOKESSTH CHMOCTOSTENEHO METOLOM OT IIPOTHE-
HOTO) BitAa

(a+BY 242+, G

rae a-b20. [puesm sepasencteo {3.77) obpamacTea B PABEHCTBO TOTAA A
TOJBKO TOTHA, WOTIA g -Dw(,
HueeT MecTO

(J25-x2 -l-sz +7x )2 2(25-);2)4-(:? -l-?x) =25+ 7x.

2
Tax kak 0<x<5, 10 (st—x’ P +7x) 225, 1. & #a o6ABCTA NO-

NyCTHMBIX SHavenuii Nepementoll x sunomuserca 601¢e CHITHHOS HEPARCHCT-

B0, & AMCHHO, JZS-xz +Jx2+7x25.

ITpHeeAcHRHOS BLIMIC HEPABEHCTSO OIRAYACT, uYTo HepasencTse (3.76)
: mmmmmmnn&mxmoﬁmmeenonyuﬁmxm

® Omaem: 05 x58.

PetmiiTh HEPABCHCTRO
V3P +2x + 1427 + 232 +8 < fiT2? 4+ 26x 48, (3.78)

Pernenue, TIepBoBAYANBHO 3AMETHM, HTO
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(3:’ +2x)+(14x2+23x+8)= 17x% +25x+8.

OrcI0A2 CACHYCT, YTO ANS olpesencHin OGIACTH AOMYCTHMBIX 3BaMCHAN
mepesmecHHOH X B RepasencTee (3.78) weobxoamMo PacCMOTPETE CECTEMY He-
I +2x20,
PaBEHCTD H3 KoTopoil caemyeT, uTo HOeKOMOH ofmacTsio
14x% +23x+82 0,

fABRnAOTCA xs-% o x20,

Ipamearna & nesolt vacTn wepasencTea (3.78) HEpanencTEO (3.77), Torna

2
(Jsz +2x+\fl4xz +23x+8, 21762 +25x+8

¥3x? £ 2x 4 142 +23x+8 2 V1 722 + 2% +8.

Ecim nory9eRROe REPERCACTRO CPABHHTE C HEpAReHCTBOM (3.78), TO BUA~
mmmwm(smmawumamm—

nauner, ato (32 +2x)(14x + 23x+8)=0. :
Pemiag ypaBHEHUS 32 +2x=0 w l4xz+23x+8=0, mqu
=2 =0, -_3 HX,= :
= 3:-*2 3 =3
Tumoﬁmamymummu«nimi x nuemaeﬂmh

ae (3.78) ssimorcs xs—% i) ] xZO,mnepmncm(.‘!.?S)mmm
8 :
m:opmxzlenx,-—;. :

¢ Omeem: .x,-O,x,---g-. i

@ JROKARATE, UTO eCIm .1y<z2,ro
loggx(logyz’ 0*

e x>0, y>0, y#lnz>1.
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e

Hoxalgmenscmeo, Paccyorpam YyREUNIO OT NRPENEHEMX X,V,2 BHAA

f(x,y.z)=%’f-bs,x'los,y- Tpumenam & npeacramcmne ¢yHKUMH

y
S(x,y.2) nepasencreo Komn (3.2) 1 nomy=mm

2 2
f(&y,z}ﬂ(%] = '0334*‘? . (3.80)
Tax kax xp <2° u 2>1, T0 ll:g,(.ty)dog,z2 =2. Orcrong u u3 (3.80)
cnexyer, wro f(x,p,z)<}. Caegosatensso, nepasercTso (3.79) aoxasaHo.

@ Pesmts ccremy ypasnennif
X+2y+32+41=10,

1.2 3 4 (3.81)
——4+=4—=10,
x y z ¢

rae x>0, y>0, 2>0, t>0.

Peawenne. ECm cnoxnts nessie n npassie 9acTi oBoux ypasHeHuN che-
Temel (3.81), To nosryunm

(_p}l).p Z{y-l-l]-l-3-[z+l]+4-[! +1]= 20. (3.32)
x y z ¢

Hocxoasky x>0, y>0, 23>0, >0, TO MOXKRO BOCTHIR3OBETECK HEpPa=
seicTeom Komsn (3.3). Toraa

1 1

x+122, y+—22,z4+—22, :+lzz. {3.83)
x y ¢

z
Orcrona nomyusey HEPABEHCTBO
[x-l-l)-l-}[y+l]+3-(z+l)+4-(t+1)220.
x y z t
Ecan nonyuesioe HEPEBCRCTRO CPABHNTD C YpasnenneMm (3.82), vo nuawo,

YT0 Bee RepaecHCTRS (3.83) nperpanaoTca B paPeRCTES, & 3TO O3HAYMACT, %TO
I=p=gz=t=1.

& Omaem: x, =1, y, =1, z =1, 4 =1.
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Pemms cReTeMy ypapsienuil

xy=1,
(3.84)
x+y+ 1-422 =2, ;

Pewenne. ockomsky x+y=2—Yl-42% €2, 10 1S x+y<2. Tax

no yenosmio xy=1,8 1Sx+y<2, mmuocmumnomm

x>0uyp>0,
ucpmncmx+y22J— Onraxo xy=1, nosromy x+y22. 1

CTO YPaBHCHHE X+ y=12.

x—l)’ =0 W x=1.

HMA cHeTemn {3.84) cnexyer Jl-4z =0 um z=:!:-;-.

1 | ,
¢ Omeem: xy =1, p=l, z=gim=l =), n=-s.

Ecii 38TeM BOCTIONBAOBATECA HepasercteoM Komwm (3.2), To no.llym

Panec Ou1o ycvaroBneHo, 9T0 1S x+y <2, Cmnowrenmo,meeme-

Bom x+y=2 n xy=1,10 x+l=2.0'mmmym :rz—Z.Jr-i-I-t),1
x

Tax ek xy=1 0 x=1,70 y, =1. Bmoumymmmpmypame-

9

Mpunenerne. Croremy ypasuesnii (3.84) momtio poumrs apyrRM cmocofos.
TlorTopan npusencHALe BHIK PACCYAICHHA, HMCEM CHCTEMY

"
(335>’

rae x>0 1 y>0. 3

Ecnnwrnocmu(&ss;m B KBAINPAT, aypauwueyu—
HUBRHTS HE —4 , TO ROJTYYHM

{x’+2:y+y’$4.

—4xy =4,
&mmmmmuwmﬁ.&ﬁ)mwmm

paseucteo x* ~2xp+y* SO uan (x-y)’ $0. Orérona caeayer (x-y) =0

nig X=y,
Takxak x+y=2 H x=y,70 x; =1 u y;=1.B raxom crywae a3 ypan-

x+ys52,
xy=],

k
(3.36

wenns x+ y+Vi-422 =2 nonyasest, wro zu=:l:%
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Pearis cucremy ypasnernit
x+y=3
9 (3.87)

-s 2 -
ay~52" ==

Peuenue. Tlockonery xy=%+$z’, ™ .xyz%. Orvcions v ¥z nepBoTO
ypasBeHUN cncTemu (3.87) cieayer, uto x>0 n y>0.

Cornacro HepaseHeTsy Kowwm (3.2), mMeeT MECTO  HEpaBeHCTBO
x+y22J5.0mmx+y=3,nmuy 2@53mxy$§.hﬂwﬁw

3O TIOKA3ANO, YTO .g;z%.Cmmao xy=-3-.B1‘axon¢uymmwropo-

TO ypaBReHus cucremsl (3.87) monyuaem z, =0,
Jina RaxomIEHAR MANCHUN X M ¥ PACCMOUTDHM CHCTCMY YPaBsheRnit
x+y=3, 3
g  OTKYAB LIONYS8¢M X, = J) =3

“J’=;s

¢ Omeem: x,=%,y,-%,zl=0.

Hpumenanue. (lpupencu xpyroit cnocod pemena cicTeMsl ypasncit (3.87),
OCHORHAA HAEA KOTOPOTo Gblng HCNONLIOBAH MPH PEIIeHKH CHCTEME! YpaBHe-
nai (3.85).

HmeeT uecTo ceTeMa
x+y=3,
9 (3.88)
2=,
)
tae x>0 u y>0,
Bopeses b KBAIpaT YPEBHCHNC cHeTeMbl (3.88), & HEpPABEIHCTBO YMAO~
wumt wa =4, Toraa nosyutiM
{x’ -|-2.|;y+y2 =9,

—4xy<-9.

(3.89)
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Ecnd cnoxuts, HCPARCHCTEO K YpaBueHne cHcremnt (3.89), To noay-
\uM HepaercTso X2 =2xy+ ) <0 wim (.v:-y]2 <0. Orci0as cRexyer

(x-y)zno HIH X= ).

3 3 '
Taxxak x+y=3 w x=y,10 x|=5uyl=-i.3mxoucnyqacm
2 9
YPaBHeNHA Xy —52 =: noRydaeN, 4o 2, =0,
@Pemmcncmuy
S S
x"+y +z° =1
Y ’ (3.90)
x+2y+2z23.

Peuenue. Ncnonsaya nepasencTeo Komw—bBynsxoaexoro (3.8), nony-
aem (x+2y+22}zs(l’+22+22)-(.t’+y2+22)=9. Orciona clesyer, 9vo
x+2y+2z£3,

C yueToN HepascHCTBA #3 cwcTeMel (3.90) nonyuaseM paBeHCTEO
x+2y+2z=3, JpyTHMR CROBAMH, UPAMCHCHHOS BENDS RepaseHcTsO (3.8)
ofpaTaock 3 PABCHCTBO, & TO OSHAYALT, ¥TO CYIIECTBYST KOHCTAHTA 4@ Ta-
Ké%, 4T x=a, y=2a3 B z2=2a. Orcioza B H3 paBencTss x+2y+2z2=3"

NOTYYaeM YPABREHNIS OTROCHTENLHD NepeMenolfl ¢ BuEd a +2(22)+2(24)=
=0g=3,T.8 a=%.Cnemmm,mym x,=%n » =z,=%.

Henocpencteernofi noacranoaxodi B ypassenne cucreMi (3.90) ybewna-
emMCE, UTO HafIcHHsie JHAYEeHHA X, §,2 ABASITCK €8 KOPHAMH,

1 2 2
¢ Onsem: =3 N=F =T
Pemmcncreuyypammmﬁ
e

=x, (3.91)

A,
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Posuenne. Tlockomky NEBAN SACTS KEKHCTO H3 ypasueHHH cacremut (3.91)
e monceT O oTpunaressiol, o x 20, y20,220.

Herpyano sametyts, 910 X, =0, ¥, =0, 2, =0 SAMOTCS KOPANMH CHCTEME
ypasrermli (3.91).
Monowy, ¥ro xyz+ 0. Ecau NepeMHORYUTD YPABHEANS CHCTCMBL, TO

sxz.yz.zz _

YR Y (P g

Taxt kak xz # 0, TO 068 yacTH ypasnesya (3.92) MOXHO POIACTHTH HE
xyz . Torzia NOMYINM ypasHeHHe

(1+22)1+ Y fi+7)=39z. (3.93)

Hcronesys nepasenrcreo Komu (3.2) nonmyuseM LENCHKY BEPABCHCTE

1+x% 22y, l-l-y2 22y, 14222z m (l+xz)-(l+y2)-(l+zz)28m‘[~‘.cm

MONYHEHHOS HEPBBEHCTRO CPABHHTH ¢ ypashcnuem {3.93), 10 BUARO, TIO BCE
TIPUMEHCHHEIC BHIIE HepascHCTBa KomW ApPCBpalmLiITCN B PABCHCTDE, A 2TO
o3HauaeT, Y10 X3 =1, 3, =1, 2, =1,

(3.92)

¢ Omaem: x,=0,y,=0,2=0; 5, =1, y; =1, 2, =1.

@ Pemmwime CHCTEMy ypasnenuit

{ﬂ(r-lh r(x-)=y2, a4

X. y-l+y4x-l =Xp.

Pesuenne, V3 BTOPOTO yPABHEHHN CHCTEMBI ¢llenyet, 910 ¥ 21 v y 21,
Bocmonesyemcs mepasencrsoM Kommt (3.2). Hueer mecto .,fy-1=

=Ji(y-—l s”—;:-l-=% H X y—ls-"zz.Ammmaomym x-1%

sizy- W TOrmA nyTl-l-ny—ls.zy.Enmnmem HEPABCHCTRO CpaB-

HATH CO BTOPRIM YpamBRcHHCM CHCTEMB (3.94), TO MOMHO CHESATS BHBOA O
TOM, Y70 NPHMCHCHERIE Abline HepancucTea Ko npespaTiinch B paBeHCTEa,
2 970 DO3MOXKAC TONBKO TOTR, KorAs I=y—1 u i=x~1, e =2 H

y1=2-
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MoacTaRNER AORYUCHHDIE 3HAYCHHA X H ¥ B NCPBEOE YPABHCHHE CH
Wit (3.94) yOoewmnaemes, wro x; =2 H J, =2 ABAMOTCN KOPHAMH CH
ypashennii (3.94).

® Omeem: x,=2, y, =2.

@] Peuriys cHCTEMY HOPaBEHCT3
{4“"“’ +3.47 <2,

x+3y22-log,3.

a9

!
Pewuenne. OueHuM NEBYIO JaCTh NEPBONG HCPEBCHCTBA CHCTEME (3.95),?

HCTIONBIYS IR 3TOTO HepasercTBo Koinw (3.2) B BTOpoe HEPaBSRCTRO CHCTE-]
Mbi. Hmeer Mmecto

#77 43.477 224 3.7 S o3

> 2342002 _ o

H3 BonyYennoTo BEPABCHCTRR CACAYET, YTC 062 HEPAPSHCTRA ©

Mbl (3.95) obpmuaoTes B pasencTsa. KpoMe Toro, oGpamaertca b pancHCTso ¢
MpUMERCHTOe BhIle HepasencTso Komu. Cnesoparesbio, AMEET MECTO CHCH
TeMa ypasHeHnH : i

. 4x+y-l =3.42,|~l’
696)
x+3y=2-log, 3.

Ecau aposorspHOMHEPOBETE 110 OCHOBRAMIO 4 NCPBOS YPEBHCHHE CHCTEH
el (3.96), 70 x+y—1=log,3+2y—1 wm y=x—lkg,3. B raxom cnyqae uy
BTOPOTO YPaBHCHHR cUcTeMI (3.96) crenyer E

x+3(x-logy3)=2-log,3, z

4

dx=2+2log,3 W x, =%+%-log43=log4(2\ﬁ).
Tax xax

11 2
y=x-log,3, 10 3 -E—E-Iogﬂzlog‘j;.

® Omeem: x =Iog4(2J§), y,=log4725.

USRI R
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Pmcnereuyypmemﬁ

¥+ 4257 = -,
437 +y° +%=sz +Jl+(2x—y)2.

Pewenne. Tlockonbky .1;;»-:;'2312 20, 10 05 xy<1. BocionssyeMca ne-
pasencTeoM Kommu (3.2), Toraa

V-5 = Jo-(1-5) SM%

i W3 ICPBOTO YPABHCHUA CHCTEMH (3.97) nomyHacM HEpaBCHCTBO
Ve el s % (3.98)

@97

Tax xax l+(2x—y)2 21, 7o w3 srOporo ypasnennn cueremu (3.97)
creayet 4x° +y° -1%2 23 +1 wm

2 4y’ -y s—%. (3.99)

Ecim cnoweTs RepasercTss (3.98) 1 (3.99), To nony9sem B Jeeolt JacTH
nonHut kpaApaT ,).v‘i—tll.ty"+4x2 s0,Te (y:’-l,t)2 20,

Ongpaxo (y3-2x)2 20, nosromy ¥ -2r=0 u y° =2x. B Taxom cmy-

uae wﬁ.%)n(S.%) MOXHO DEPENHCATh B BIXE 6x2+2x$% H

%xz—hs—%,ommmuym 6x:+2x=% wm 12x2 +4x-1=0, Kop-

HAMM KEQIPETHOTO YPASHEHHN NBIINIOTCN' x|=—% " x,=%. Tak &aK

y’=2.t,10y] =~1H y, n%.
Hemocpencreeniolt nposeprolt yGexnaenmces, Yro cicrema ypannensit (3.97)
HMeeT eNHHCTBEHRRIC KOPHH X, =---;- ny=-1.

¢ Omeem: x1=--lz-, » =-l.
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S
Hpumevanne, TIpH pelewss cucTeMe yparHeand (3 9’?)nezpaaem:!'nm(a99)06-i
MbeGMTG. )

2.(’—‘9-’—)»3-—% T 4.97’%-3:’-&--;--2::34-!.
B Takom chyyae ¥3 BTOPOTD ypasHenua cHcTeMul (3.97) caexyer, TTo

Jl+(2x-y}1=] Hiw y=2x. Tlockonsxy 3HRMEHHA -‘2‘% H )’2‘% He
YAORNCTBOPAKOT YC/IOBIIO p = 2x , TO NAPA Xy, J; HE ABAACICH KOPHAMM CHCTC-
M ypasrernh (3.97).

JpyraMu cBOBaMi, CuCTCME ypasuemnii (3.97) paswocwieHa CHETEME -
ypasnenh
12 +4x=-120,
Y=,
y=12x,

KOTOPAR AMEET SIHHCTRCHHBIC XODHY X, =—% Hy==1.

@ﬂomm.,m
2,2, 2
sgm’ (3.100)

6
THe a, b, ¢ — CTOPOHM TPEYTOAMHIKA, a § — €0 NACILAAD.

Horazamenvcmeo. Hasecso, UTO s=£-’33%“~'-2,me ¢ — yron W

croporamn @ ¥ b . Ilockomeky sing <1, 1o SS%.
a® +

Hs3 reparenctea Komn (3.2), cneayer, wro ab s . B Taxom caryuse

2
Ssa+b

Mo auaRoTHH TOAYEEM CIC 3R HCPABEHCTBE

2., .2 2.2
Ssa-l-c nSSbH"
4 4

CrenoBaTeNsHo,



AMamodiu, OCHOBSHILIE 10 TDUMHIHLIL SUCREHHLIX HOPAOOHGIME 9

@b +a vt 4+t @ +B 4+
4 2 '
Orcioza cremyeT cRpaBeAAHBOCTS RepapeHCTRA (3.100).

35<

I[tmsan,mwnmm S Tpeyromramuxa ¢o cToponamn 4, b,c
CNIPABETHRO HEPABEHCTBO
2
S< (a+b+c) .
£
Hoxaramenscmee, Cornacno popMyne I'epona nnomans S TpEyrofbHH-
Ka CO CTOPOHEMM a4, b, ¢ seimcINeTCR 10 hopMyne
§=yp(p-a)(p-b)(p-c), (3.102)

rRe p — TIONYNCPHMETD TPCYTONRHIKE.
Heronssys nepaperceteoe Konist (3.1) npa a =4 n dopmyay (3.102), no-
ay4YREM
V8 = {fp(p=a)(p-tY(p-e) s LTSI L0 PCC a2ote,
OrcioRa crieayer cnpaseaIHBOCTS HepasetcTna (3.101).

(3.101)

Jlokazats, Y10 AN NAOWALH S TPCYTONBRHKA CO CTOpoRaMH 4,5, ¢
CIIPABL/UTUBO HEPABCHCTBO
2 +b2 4+ 2438 (3.103)

Aoxasamenscmeo, Bocnons3yeMcs Teopemoll xOCHHYCOB, COTRBCHO KO-
Topoii ¢> =a’ +4° —22bcos® , rie @ — yron Mexay croponamy a,b, ne-
pasescreom Koww (3.2) a® +5° 22ab w dopmynoit ane BHIHCICHNS QNOWA-
absinw

2 . Torna

Erdt et =a® +8 4+ +b% -2aboosow =

IH TpeyroneHHKa § =

=2(a* +b" - aboosw) 2 2(2ab- abeor ) =

=2ab-(2-cosw) = %-(Z-t:osm).
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Orcioza cnexyer, 94T A% A0

wepapencTsa (3.103) wamo wo-

KASATH, 9TO
2-cnsa, . (3.104)
sin@
Hocronsxy siu(a;-l—%)sl, TO -‘i—isina+%cose)51 wm sina+

+Cosw < 2, T. ¢ RepaBercTo (3.104) cnpaseymno.
Orciona cnexyer, wro Hepasenctao (3.103) xoxazamo.
JOKS38TH HEPABCHCTEO
a+b+c263-r,, (3.105)

14e a, b, ¢ — CTOPOHBI TPCYFONLHUKA, & r — PREAYC OKPYXKNOCTH, BIHCAH-
HOR B TPEYTONLHHK.
Howaramenscmen, W3 dopaeymu Tepora (3.102) eaenyer, uto

5 = p(p-a)(p~b)(p-c), (3.106)
rae p-%(a+b+c).
Cornacro nepanencrsy Koum (3.1), rae » = 3, mveer Mecto
3-Y(p-a)(p-b)p-c)sp-atp-brp-c=p

unu (p—-a){p—b)(p—c)ﬁ%.

’ 4
Orcroma u B3 popmynst (3.106) nomywaem §? s £ Tax xox S=pr,roe

¥ — pagHy< OKPYAKHOCTH, BUHCAHHGH B DACCMATPHBacMEH TPEYTOTLHUK, TO
4
pz'r“fs% HAH pZSJi‘r. Tax xax p=%(a+b+c). TO HEPADEICTEO

(3.105) moxasano.

4
Npumenanue. Uz Joxassunoro swwe wepsserctes §° s% cHexyer, 4To

s<2

m.wmmmwmm-
TEILHYIO IRRAYY,
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@ Jioxa%ath, YTO WA NPAMOYTONLHOTO TPEYTORBHIKA
ks(l+J§).r, (3.107

rae h — BHicOTa, IPOBCACHEAN K MNOTENYIC, B ¥ — paaMyc Bmicannol ox-
PYXHOCTH.
Hoxazamenvcmso. TIycTs a,b,c — KBRTETH ¥ THTIOTEHY3A TPAMOYTONG-
HOMO TPEYTONBHHEA, COOTBETCTBEHHO.
Hepanenctso Koumn—ByRaxoseroro (3.8), MOmHO 36NHCATE

(a+b) =(1-a+1-8) <[P +1*)(a +57)= 26" wm a4 b5 2c.

Hasecho, 910 S-%’,ﬁ HS= atbie

or. QHCIORA U M3 HEPARENCTRS
a+bsV2-c cnexyer, uro

pm

§= atb+e rs JE:'H: r =(\ﬁ+l)ar .

c c
Orcioaa cnenyer cnpaseanapocTs NepasencTsa (3.107).
Hpunewaupe. Papencroo k=(l+\ﬁ)-r HMEET MECTO TOAMO B TOM CITywae, ko~
TAA IPAMOYTORMHHI TPCYTONBHAK ABIACICH pantOSeApCHHBIM.
@ Hoxatats, wr0 axN mNOAAN S NPON3BONLHONO TPEYTONLANKA CO CTO-
poHaMy a, 5, c CTIDABEAMIBO HEPABLTSTHO
s’z R, (3.108)

L rmmnnucmmﬁnwmxomnocm,a R — pammyc ox-
PY&HOCTH, OIWCasnOH BOKP)YT TPEyTONEHNKa, )

,&ommxmn;becm,m S=£i%ml.0mmnmm

sexcTaa Koom a+b+e > Yabe CIICAYET HepeneHcTso S 2 3r-25abc HIH
5 z-?-z'%ﬁ. (3.109)

Nocromexy S-;‘bc-,m abc =4R§ umwmﬁl@)mer
Tpeﬁymlwpanencm(3108). '
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l'lyc'n. a,b,c — CYOPONE) TPSYTOMLHNKA N § — WORYTNIEPHMETD.
Joxazars, 110

(p-a)(p-t)(p—c)sg-abe 6.10

Hoxazamenscmseo. Ucnonwsys (tpras) sepasencrso Komw (3.2), no-
Xydoem

aomne{E=2) (9.

(p-a)(p -¢=)$[-”—*-“;—“’__""-)2 =(§]2-
(p-0)(p-eys( 22222 (2.

TlyTeM NEPENROXEHHA NPHBAICHHEIX BMWINE BCPABEHCTS NOTy acM
(p-a) (b=t (oo <[ 2]’

Oreona cnenyet nepasencTso (3.110).

@.ﬂmm
W, +hy+h, 297, (311|)§
tae h,, bk, k, — BUICOTH RPOMIROILHOTD TPEYIOILNNKS, & 7 —punycon-
PYAROCTH, BITHCAHNOI B HTOT YPEYNONBHHK.

Hoxasameascmes. TlepBonatumbHo ROKEXEM BCTIOMOTETEARHOS COOTHO-
uerme Mexny b, Ay, B u r wAne
1 1 1 1
k_+.k:+z_;, (3.112?

HBeCTRO, 9T0 NACHIAAL § TPEYTONLHNES ¢O CTOPORAME 4, b, ¢ BEImiC~

naerea no GopMynam S=%oak_=-%-bh, =-;--ck, = pr,TAe p — NOMYNEPH«
MeTp, & T~ PAAMYC BOWRCAHBO0I oxpysmEocTH. OTCI04 ereayeT, 10
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1 +£pl

a—-+-!-+-l—=i+i I - —
h, h h, 25 25 285 S 7

Henonssyn nepanercTso Komu (3.1) ipy 7 =3, MOXKHO 30IHCATS, 9TO

by +hy +h, 233k, by b, u ;‘-+-‘::+izm,mm

I 1 1
h,+ | ——r—]29. 3.113
Gorhehd (555 G113
Henocpencreenso u3 aepasencrna (3.113) w panencraa (3.112) coexyer
9 9
h,+h,+hcaL+_l_+L—1—=9r,
h, B h r

1. €. iepasencrso (3.111) AoxasaHo.

Mycts § — NNOCMANL YETHPEXyTORRHMKE, BIUCMIAOTO B OKPYRKHOCTS,
R P SFTepHMeTY YeTEIpexyromEmKa. ORasaTs, YTo
p
ss%-. (.114)

Joxaiamenscmeo, NOCKORBKY BCKOMbIH METEIPEXYTONBHHK BIHC3H B OK-

PYAROCTS, TO €10 AOIANSL S BEMHACIRETCS TH0 GopMyne
§=(p-a)(pab)(p-c)(p-d),
ra¢ a,b,c,d — cropoun m‘ﬁexymnm
OTCI08A CASRYET, ITO
I8 =4f{p-a)(p-b)(r-c)(p-4).

Ecaw socnonssosateca nepasercTeoM Komm (3.1) npu 2 =4, 10 H3 no-

CRCXRETO PABEHCTEA MONYIHM
Jslp=a)tp-8)+(p-c)t(p-d}_p
. 4 2
Orciona cgegyerrpeﬁymoempmm (3.114).

nomxn,mmmonpnnymmmmpamnnwcpeﬁ-
PAMH 4,5, ¢ W ARArORANM0 d HMEST MOCTO HEPABEHCTRO

a+b+cSdd3. (3.115)
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Hoxazamenscmese. MNpumewnm wepasencreo Kouw—bByuaxosexoro (3.8);
TOTZa

(a+t!;-l-c)2 =(la+l-b+1 -0]25 F
s(l2 +F +l’)-(a2 +5° +c2) = 3(::2 +b° +c2)‘

TToCKOLKY B TPAMOYrOMLHOM napanmefenunene a° +b2+o°=d>, 7o
(a+b+c) 53(::2 +b +c’)=3a'2. Orciona creXyer CrpaREnNIMBOCTS HEDA~
pencraa (3.115). ’

fpumenanne. Pagencreo b (3.115) pocrursercs Torna ¥ TomeXo Toras, mml
NPAMOYTOALHEIE Napanienenynen asanetcs kySod.

OnpeaenuTs 0GbeM OPAMOYTONGHOTO NAPAITIENETIHNENY, ECHIH €10 pa:l-
MEpY @, b, ¢ yIosneTBOpAIOT CooTHOWRHING 32+ 4b +10¢ =500, a e~
mumdpamm\fs-. :

!

Petaense. [Jin APIMOYTONSHOTO NAPAUIENCITHTICAR HMEET MECTO a® +bl+:
+¢° = &% . Tlockomsey d =2043 , 10 a” +b% +¢° =2000. ;
[Ipwmennm repascicTso Konm—EByrsxopckoro (3.8), Toraa ;

(3a+4b+10c)’ S(9+16+100)-(a”+5* +¢*)=125.2000=250000.

Tax 5ax B0 yCRoBHIO 3anash 3a + 4b+10c = 500, 1o npumencuaoe sHme
HepaBeHCTRO Komu—ByHAKOBCROTO NPEBPATYIINCH B PABCHCTRO, HOITOMY BUl- |

a b ¢ a b ¢
OuKA = =— == Ecnu ob03mawms == ~=—=f,
TORAACTEN UCTIONKA PRBCHCTD l HTe !

10 a=3k, =4k, c=10k. B Taxom coyuae u3 pasencrea 3a+4b+10c = |
=500 cneayer, 9%k +16k +100k =500 nou k=4. Caexosaremno, a=12,;
b= 16, c =40 u obrem napanacnenmumens ¥ =abe =7680. 4

¢ Omsem: obrem napannencounens ¥ = 7680

Hycts M —— rouxa, nexauras sHyTpH npavoyronsnmaxe ABCD , u ‘_
S — ero nnromane. Joxazate, Tro :
SSAM -CM+BM-DM. (3.116)‘1'
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Aoxasamenscmeo, Yepes Touxy M , NEXAUYI0 BHYTPR MPAMOYTONLHHUKD
ABCD, nposeaem EGLABE wn FH LBC. Obozmauum AE=DG=g,

BE2CG=b, AH=BF=c u CF=DH =d.
B raxom ciysae S =(a+b)(c+d)=ac+ad +be+bd, aM =Ja + 3,
BM =B 2 ,CM =b? +d% ,DM =Ja® +d® u Tpebyemoe nepancucTno
(3.116) npsvwmacT suy
gc+ad +herbd £Vat +6? bt +d? +B +6% ¥ +dF. (.17)

Henoansys mepanenictso Komm—EyHaxosckoro (3.8), Moxmo 3anucars
ABA BEPABEHCTEA

(ac+ba) s{a® +d*)(B +¢*) m (ad +bc)’ s(a” + )6 +47).

ChneopaTentno, HMEST NECTO ac+bn'sJa +d? -Jbz-l-c Had+bcs

SJaz-l-c: -Jbz+d2 . CyMMHMpyX IpUACACHHEIE BLILIC HEPABCACTRA, NONY"a-
&M HepapercTo (3.117),

Hafin MrEmMansioe sHadcHie HyRKLuH
x"-l-Sx’-l-S
d e

Prigenue. Mpeacranan ywgmo y = f(x) b anne

F{x)= x’+4+;3-—=[x’+l+:3+ )

Hcenonezys sepaserctso Komm (3.3), monyusest HepanencTso Pl
1

+—122.Hoarmuymmmmnmnonem¢ymm y=f(x) mn-
+

Za f(x)2 5. Tlockonsxy f(0)=5, 10 NONyYeRHAT HIKHEA OUCHKA AOCTH-
XiMB, T. €. foy, =3.

¢ Omeem: f,, =5.

@Mmmmmm

(2 (1.

TAe¢ n ~— BATYPAALHOC YHCHO.
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Pewenue, Onerm cuisy Gynknmo p= f{x), Hcnoms3ys HepanencTso
Komnu (3.2), crexyommm ofpasom:

I 2 » (]
(I-I"SI;I x] +[1+e? x] =[l+ .12 ) +(I+ l2 ] >
sin” x cos” x sin® x cos’ x

1 1 ¥
22 1+ ) [ — =
[J( sin’ x] ( cos? x)]
1 i 1 3
=2 1+ + + =
[J sinx cos’x sinz.g-coszx]

] ]
—-2.[ |+—,—2--3-] =2{ T ] 22.(JT+8) =2.3"
8in® x-co8" x sin” 2x

Teneps noxmxes, uto . =2-3°, Jlna 31010 Heobxomme Hality Taxoe x,
npi koTOpoM GyhFums y = f{x) MpuAAMacT MARHManbECe natenne 2-3",
Herpyaso Bugers, uto ecms f(x)=2.3", 1o nprmessentue sotwe Hepa-

nencnal(omuoﬁpanmomapmncna,nnmuypmmo f(x)=2-3"
PABHOCHABHO CHETEME YDaBsHCHHTT

[SI'I x=cos2x

sin® 2x =1
OLANM H3 XOPRCi KOTOPOi ABRAETCH x1=%.
Toras
o | §
T 1-1-l 1-|-l
f(—]= + + —‘-2— =3 4+3"=2.3%

2 3

CnerOBRTENbRO, JOKA3AHO, TT0 fo -f_[%) =2.3,

& Omeem: £, =2.3".
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Memodbi, ocHOeaHHbIe
Ha UCnonb308aHuUU
MOHOMONHOCIMU hyHKYUil

Mpr pewennn ypaswenwii Twua f(x)=g(x) B paxe cayuaes pecoma
3pexTHBHNM ABILETCH METOM, KOTOPHN WCMOMH3YET MOHOTOHHOCTD (yNK-
wik y=f(x) w y=g(x). Ecan dywsman y= f(x) nenpcpesna n nospac-
Taer (yOsipact) wa oTpeske a<x<bh, 8 dynxumn y=g(x) nenpepuena u
ySeiBacT (B03PACTAET) BA IOM me OVpCKe, TO ypaswenne f(x)=g(x) wa
oTpeaKe a < x $5 MoXer HMeTs He fonee ONHOTe KOPHA.

Hanowtim, wro dyaxims y = f{x) HaIWBAcTCN Menpepuisiod, ecnn ma-
J0MY WIMEHEHHIO (TPWPANICHHIO) APrYMERTA X COOTBETCTBYET MRNOS WIMEHE-
uue (mpupamesite) dyawany y. Jpyruu cropamu, pyexman y = f(x) snx-
eTCR nenpepushoi, eonu c¢ rpadur npeacrapeset coboll REMpepHBRYO M-
0. Oynwaws y = f(x)nagunaerca sospacmaiowed (W yoweawued) na
otpeske @ S x< b, ecan gax moOMX X, H X;, YNORACTBOPAIOIHNM HCPABSIKT-
BaM @S <X S b, sumomaserca nepasencrso f(x)< f(x;) (coomsercr-

Bewno, Hepasencreo f{x }> F(x;)). Beam dymwnma y = f(x) swnerca ne-
Npepurroi n BospacTaiomicH (AN yhusaomeH) ua ovpexe a<x<b, To oHa
HESHIBRETCS MONOMONNOI RE ITOM OTPE3KE.

B rofi ces3u npr pemvenun ypasserwx f(x)=g(x) meobxomumo mc-
cnenonets Yyrxumn ¥ = f(x) B y = g{x) Ha MOROTONMOCTS, W eCot ORHA 13

drix dyrxmy Ha oTpeaxe @ £ x < b wenpepuIsno yOumaer, a npyras Gymans —
HenpepHBHO BO3pacTzeT, TO HEeOOXomEMO NAN TonuTaTsca noalopon malfTH
eAMBCTRCHRSIE XOPEeHE YPABHCHAN, HAH TIOKAZSTE, WTO TAKOTO KOPHA BE CYIRe-
ctayer. Ecow, manpumep, Qymxwtx y= f(x) nenpepuisua n vospacraer, 2
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dymanes y = g(x) renpepsiesa n ySuisaer na orpesxe a S x<b H npu Fiom
JF(a)>g(a), 1o ra arnwom otpesxe ypasnesme [ (x)= g{x} xopneii e jqeer.

Ocobenno Taxolt MeTox pdickTHRER B TOM Crydae, KOras o0c 4acTH
ypagwesms f (x)=g(x) npeactasnmior cobolt eceMa «HEYAOGHSIEH i CO-
BMECTHONO HCCICHOBANMA (yHEIN.

Kpowme Toro, ecnin dymHiania y = f(x) maserca pospactaiomedt (sms yGui-
Baloweit) Ha orpesxe ¢S x<b w ypasaenme f(x)=c (rae ¢ — Heworopas
KOHCTARTaA) Ha AARHOM OTPESKE HMEET KOPEHb, TO FTOT KOPEHL EAHHCTREHWLIN,

JUIR yCTSHOBNSHHK MOWOTOHHOCTH HCTDCPHIBMLX Qymrmuik y = f(x)
MOXHO WCTIONESOBOTE MOHATHE NpoM3sOMuod. Oyuxmn y = f(x) sansercs
sospacraomeii (youmaromed) mm o1peske g < x £ 5, eCNH 1A JAHAOM OTPEIKC
£ (x)>0 (coorsercreenno £’ (x)<0).

3apaum m pelweHus

EPemypaamwe,

25 +18 +f4x~3 =15, @)
Pesuerue, OGTACTHIO ADIYCTHMMX JREICHAH Nepemessioil x B ypaBHc-:
aun (4.1) seamorcs x2 % .

Tax xax Ha OONACTH ZONYCTHMEIX IHAYCHHI GyHEEMX f(x)=2~Jx+l8 +§

+Jax-3 ssurerce nempeprioit i Bospactaiomed, o ypasterne (4.1) mc-
er He Gonee ONMOTO KOpHA. DTOT CAMMCTBCHHNIH KOpeHh % =7 HAXORNTCK
nondopon, i

4 Omeem: x,=1.

@Pe:mypamm

i
z
i

43x+l+¥5x+2 =7,

Pewienue. W3 ypapnenus (4.2) cuegyer, 110 xz—%. Tax xax

f(x)=\ﬁx+l+¥5x+2 HPU YCHOBHN, YO xa--;-, ABINCTCHA
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W nospactaiometi, To ypaanemne (4.2) He MOXET HMETE (QNCe DEHOTD KOpaS.,
TloaGopom HAXODHM, ¥TO ¥, =5 — CZHNCTREHHEI KODeHS ypaBHennn (4.2).

® Omeem: 5, =5.

@ Pemute ypasnenne
3 Y243+ Px-2+5.Yx+3=0. (4.3)

Pewmenve. Tax xex pyuxmpx f{x)=3-¥2x+3+3r-2+5-Yx+3 -

nseTed HempepoidHol 1 BospacTaomct Ha peedt aHcnosoli och OX , To ypas-
neude (4.3) wmeer e Gomee ommoro KopHA. McxoMeiM woptieM smaseTcs
X ==2,

® Omeen: x, =2,

E Peumims ypasnewne
2.+ 2 +Yx-1=SI-x+4. 4.4)
Pesenne. Obmacts AOTyCTHMBIX IRaTeHRN NCPEMCHROR x B YpaBH¢HAH
(4.4) cocrannmor [ < x < 3. Ha nanHom otpeske pynxums f(x)=2-Px+2 +
+¥x-1 smngerca nenpepwenolf M pospacraomed, 8 Pymxune g{x)=

=33 +4 — wenpepumnol u yGsmalonmedi. B s10l caxss ypantenue (4.4)
MOKET MMeTH TONRKO ORWH KOpeHs (ecr on ecTs). [loaBopoM HaxomM eaHA-
CTBCHRL KUpcHb YpasaCHUA X, = 2,

¢ Omeem: x =2.

Pelmmypame

Vix+T-S5-ax =1-J5+5. @.5)
Pesmenne. OGnactiio ZonycTHMEIX JadeHn# nepemennol © B ypaewe-
Hau (4.5) seasorca -%s:s%.
Vpasucone (4.5) nepermiies g pane

PreT+dx+3 =l+JS-4x. {4.6)
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Iycre f(x)=J3x+7+ *+5 n g(x) =1+ 5-4x . Hetpyaro suners,

970 HR OTPEIRE —-}SxS% dynmnma y= fi(x} sasnvevcs nenpepusnoil W

Bospactaomeit, a dysxumns y = g(x) — Hempepuinsoll w yGunatomedi. Tlo-

sToMy YpaHenne (4.6) MOXCT MMeTH TONbKO OABH Kopens, HCKomMBM KopHeM
apnsercs x, =-1,

¢ Omsem: x, =-1.

E Pewnts ypaBresisie
NE-x-Yx-2=2. - @n

Peaenue. TlepponausibHO yeTapaBivBaeM, 970 OGIACTHIO MOMYCTAMBIX
IRaucHRl NepeMcANOR x B ypasscsyw (4.7) asasiorca 25 x <18,

Ypasnenue (4.7) paRHOCIITGHO YPABREHNIO
N8—x=Yx-2+2. @3
Paccmorpum dynxunn f(x)=418~x n g(x)=¥r—2+2. Herpyano
BHAETE, YTO Qynkwan y = f(x) xeaserce nenpepsisnoi n yGssaomelt Ba or-
peske 25 x<18, a dynruvn y=g(x) — HenpepumHON ¥ Bo3pacTaOmel,

B raxoii cas3s ypapnenne (4.8) MORET BMETL TONBKO QAMH Kopers, [TonGopom
HETPYARO ONPEACTHTS, Y10 X; =2 ABALCTCA KopHeM ypasuerudi (4.8) u (4.7),

® Omeem: x, =2,

- 7] Peunamy, ypasnenne

e’ -f1-3x+4=0. 4.9)
Penenue. Ypasaenue (4.9) passtoCHILHO YPaBHEHRIO
X+ +4=-/1-3x. (4.10)

Gymxmta f(x)}=x"+x*+4 smaserca wempepsmuoll 1 mospacTaoueit
wa poeil ancnonoii oct OX , 4 dymams g(x)=+1-3x onpeacnens Tomsko

Anx xS%. Ha ofimactu onpenenennn dynximin y = g(x) nesas uacTe ypan-
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wenns (4,10) npeacrannser coboil RENPCPHBRYIO W BOIPACTAIOMYIO PYMERHMIO,
& MPABAA JOCTH YPABHCHHN — HCNpepamiy10 i yOumaomyw ¢ynxmmo. B srolt
cowsn ypasuenne (4.10) umeer me Sonee oxnoro xopra, Jierxo sumeTs, IT0
X =—] FBASETCH ero EAHHCTOSHHBIM KODHCM.

® Omeem: x, =-1.

E Pensts ypasHeHue

V2 417 = 355443 48, .11

Pessensie. TipeoBpasyem ypasnenue (4.11) cneayronpns o6pasom:
V2417~V 48 =325,

(Jx"'+l? -Jx’+8)-(ﬁ+l? +V +8
F+17+47 +8

£ a7-(s +8) 2ros, s @2
= 33X - - — .
Jx3+l7+3x +8 Jx’+17+3x’+

OmMeTaM, 910 AeBan 49aCTe Ypashons (4.12) senserca Menpepuenoll K
pyrmxamesi, a MpaBAX WACTE — HENPCPLBROH W bospacTaontelt
$ywxuneh ue soelt oc OX . B 3roli cexau ypastenwe (4.12) moxer umers
TOABKO ONKH KOPCHB. DTOT SAMUCTBEHFLI KOPEHD MOXHO HaliTw roabopom, a
MMEHRO, X; =2.

'3;‘5.

® Omeem: 5 =2.

PetouTs ypassesne
4P -24430 P =22y 164 y5* -9 =;2_%. @.13)

Pewenne. Nocxomsy Aceas TacTs yposneuns (4.13) mower npwmears
TONGKD BOOTPHUATCHBELES INBNCHNS, TO x—’“—;zo MM x> 4,

Ecm x >4, 10 nesan vacts ypasrenus (4.13) npeacrapnser cofoli re-
MPEPEIBHYI0 H BO3PACTRIONY (PYRKLNIO, § NPIBAR TACTH — REINCPLIBHYIO
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yOusaiomyio ¢yurmukio. Mosromy ypeswense (4.13) stmeer ne Gonee oxaoro -
xopiis, [T0200pos HAXOANM COMACTECHHBI KOPEHD YPABHEHUS X, =5 .

® Omeem: x, =5.
Pewuts ypashcume
V3R 185 +25 +Vdx? — 24 420 = 6x =22 - 4. @.14)
Pewenue. Tipeacrasum ypaexesivie (4,14) B paBHOCHALHOM BHAC
VHx-37 -2+ J4{(x-3) -7 =5-(x-3)". 4.15)
Ecxu 060aRaINTL (Jr—3)2 = y, T0 u3 ypasuenna (4.15) noxysaen
VBy-2+f4y-T=5-y, {4.16)

roe y20.
Tak xax dymams f(y)=3y=2+f4y-7 ua ceoel obnactn onpene-

newns yz-:- ABIMETCH KEMpepwiBHON ® Bo3pacTaiomeli, 2 dyuxmm g(y)=

=5-y Gyaer wenpepuisHo#t u yOsmatomeli ma Beell wmcnosol ocn OY , o
ypaeuesne (4.16) ne moxer umers Gonee oanoro xopuy. (TonGopom yGemmvcs,
YTO TAKHM COHHCTBERREIM KOpHeM ypaarcaun (4.10) arusercs y, =2,

Tax xax (x—-3)° =y, 70 (x-3) =2 wau x-3 =142, Crexonarentho,
x =3-J§ " Xy =3+\E.

¢ Omeem: x,=3-2, x, =3+2.
E Pemrums ypaBReH®S

] |
+oxt=t fx+—=9 4.1
x Jx 5 Jx 2 (4.17)

Pewsenne. i1 ypashenud (4.17) cnegyer, 410 -i- £x<£9.
PaccmoTpiM GYHEIMIO

f(x)=x+1'x+-;—+1’x+%.
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Herpyano yGeaurscs B ToM, uto dynxmwz y = f(x) npr ycnosun

—i—s.rs9 fBANETCA HENpepuivHoil w sospacraiouwel. Cnexowarembo, ypae-

wertie f(x)=9 momer mmets e Gonee 0FHOTO KOPHAL
MNMoafopom KEX0IMM eXARCTBEHHEH kopens ypasRewns (4.17) suma x;, = 6.

® Omeem: x, =6.

@ PemiNTe YpaBHenwe ‘
2x+3+Jx+1 230+ 2022 +5x43-16. (4.18)

Pesuienue, Baeaeu HOBYIO NEPEMEHAYIO y=-J2_x+_'3+J;1- . Tag xax
¥ =3x+4+2\’2x2+5x+3,mypannm@.lS)nprmmmrm y=y2 -20
wit y° ~p-20=0. Mocxkoasky p20, TO NOAXORIEIM KOPHEM YPABHCHAA
y’—y-Zﬂ-O fBnseTca ¥, =5.
CraenosarensHo, HEOOXONMMO PACCMOTPETS YpaRnenne
Pre3+dx+l =5 @.19)

Tax xax GYAKIRA f(x)-J21+3+Jm B x2—| gBNFETCR Hempe-

puisRo ¥ BO3pacTalomeR, To ypapHenme (4.19) He moxer HMeTs Gonee oxmoro
xopag, .
TonGopoM YCTREABNHBAEM, ITO X; =3 — KOpersb ypasuermn (4.19).

® Omeem: x, =3.

@ Peumts ypasherne
3* +4% +5° = 6% (4.20)

Pesuenue. Pasnenvm obe uacry ypasseswn (4.20) me 5° u nomyaum pap-

HOCHABNOE YPaBHEHHE
3 x 4 % 6 x
g e
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]

Tlycts f(x)=(%]x +(%]x+l H g(.t)=(§]x.ﬂocmw %d, %<£j

W §->l,1'ocbymmns y= f(x) nxs moboro x spagercR nclq:epsmsoﬁ!
yGupaomeit, a ynkmia y = g{x) — RenpepsrsHoli  sospactasomeii. Cried

IOBSTENLHO, ypasrenHe (4.21), a BmecTe ¢ HUM H ypaenewnwe (4.20), WM
CAMMCTBCHHUI (ECTIR OH CTh) KOPEeHB. ITOT KOPEHs X =3 HECTOKHO HA
H3 ypaBHenus (4.20), ]

¢ Omeem: x,=3.
Pemute ypaBHeHHEe
3.5 .28 o9, (4.22i
Pewuenwne. [epenmmen yparaense (4.22) » sune

15-52* —14.2% <19 a

W
15.5% m14-47 419, 423}
Ecnn pazxenits o6¢ HacTh ypasHenna (4.23) ua 4, To noaysm i
2x 2x
5 1 d
J=] = =] . 4.24
15 [4] 14+19 (4] (4.24]

Teckonmexy eBag 9acTs ypaeHeRnd (4.24) sansercH Henpepoproit »
pacTalomed dyaxumeli, 8 Npagas e€re 4ECTh — HenpepweHON W yGEIBAN
dyuximicH, 10 ypapHenHe (4.24) MONST HMETL TONBKO OAHH KOPEHB, KOTOPLI

1
ANRCTCR X =2 3
¢ Omsem: x, =
@Pemmypnmeme

(1/4— Jis )x +(J4+~ﬁ? )Jr =(242) . (4-251
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Pesuenne. Pazaeanst 00e wacte ypassenna (4.25) Ha (Z«E )x . Torma

[-—%‘é'—_s]x »f[—“z‘:,iﬁ]ar =1. (4.26)

ToaGopoM BETPYAHO YCTAHOBHTD, Y10 X, =2 SANSCTCA KOPHEM YpabHe-
Hig (4.26). MokaxeM, YTO APYrUX KOPHEH ITO YPABHCHHE HE AMELT.

415 J«ih—/ls
Oboama’ =y H =y, yro Ocu<vel,
qm?;— u 22 v . OdesraHo, U<y

Cneaorarensno, kakias 02 dynkummil y=u* u y =" sanimercs nenpepainHoMN
2

n yOmBatomeit # npu ITOM U +v =t
Eemnt x<2,10 &' >0, vV >v aw’ +v' >u’ +vi =1, Eeom x> 2,10

W e, Ve ur+vi <l avi =1,

Cneaosatensho, ecmt x <2 war x> 2, T0 ypasnense (4.26) ropreit ne
HMEET,

¢ Omeem: x,=2.

v4 ;<lﬂ‘4+

Hpusenanne. Tlockoibxy 0 <

a5 ) (Jardis)
[ 22 ]+[ 22 ]=1’
\‘4—41_5_ , J4+~/1?
Wz N TR

B Taxom cryuge ypasicnie (4.26) npunumaer ena sin® @ +cos* =1, Qauaro m-
BECTHO, (TO ypasheHue sin” w+ cos’ =1 maeer eauncTeeHnul xopens x =2,

x
TO MOXHO NONOKHTH = 0084, THE 0<a<5.

@ Peunrs ypasusenne .
log, (7-x)=x-1. (4.27)

Pesuenue, OGNacTHI0 AONYCTHMBIX MAYICHAN IEPEMEHHON X B ypasHe-
1w (3.27) aehmores x < 7.

Paccmotpas dynkinn f(x) = log, (7-x) » g(x) = x~1. HseecrHo, uro
dywmms y = f(x) npu x<7 sensercs Henpepwiasol & ySsmaromeit, a ynk-
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my=g{x)—mnpmoﬁummﬂ.3moﬁmypumw(4&7}
MORCT BMCTH TORLKO OZMM KOPEHb, T. €. X; =3, ROTOpeNi NErKO RAXOAMTCN |
woabopoM.

® Omeem: x, =3,

@ Pemnrs ypassenne :
tog, (1+x) = log; x (4.28)

Pewenste. Boexem HoByw nepemennywy y=logyx. Toraa x=3,
1++fx =14 (/3) ¥ ypasuenue (4.28) npusmmasy sux

1+(B) =2". (4.29)

Ypasuchse (4.29) umeer ouesnanmdi kopens y, = 2. Moxaxem, 910 ApY-

mx xopreii ner. Jww avoro pasaeswm ofe TacTv ypapHermn (4.29) na (Ji)’,
TOrzA

[:;5)) «1 =(72;]r. (4.30)‘

Tak Kak %d,a %:-l,mmmmmm (4.30) apmnercs ;

Renpepsisnoft n yousaomelt pyaxipeli, a npasan YACTE — HENPEPHIBHON
pospacTaromedl Gymmmell. TTostoumy ypaherne (4.30) ecam AMeECT KOPEHS,
T3K TONEKO ONHK, Panee Goano ycTanosneHo, 9T0 ), =2 — KOPCHb YPaBHC- |
na (4.29). CnenopareIsHO, 30T KOPEHD €AHHCTBCHRARE, ]

TaxuM 00pazoM, HMeeM logy x; = 2. Torna ¢AMHCTBEHNLIM KOPREM YpaB-

nenng (4.28) apnxeTes ¥, =9.
4 Omeem: x, =9.
Pemurs ypauneuwe
23 = S5x44. @.31)

Pewmenne. Nepponmsameno yOoommmcs, 910 X =0 He gangercs xopnm]
ypasuenun (4.31). I[TycTs Teneps x # 0, Toras obe 93¢™ YPRBRECHAN DATALIAM ;
HA X M TIONY4HM ypaBHERRE
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o5 d (4.32)
X

Myen. f(x)=3"*" & g(x)=5+%.l‘lepmru3m¢bynunﬁnmm

Henpepuibnoi 4 sospacraomefi va pceil uucnonod oot OX , a propan dyux-
ipax — yOLIBRIOIIAL, HO HE SRACTCA HENpepBiakoll, Tak kax dyrxim g(x)=

=5-|-i He onpeaeneny 8 Toske x = 0. [losromy meobxozumMo paccMoTpers
x

I8A CRYUAN, 4 HMEHHD, X <0 B x>0,

Ecnn x< 0, 10 06¢ dynxusn TBAA0TCH NENPePHBALIME B ORHE U2 HIX
BO3PACTAIOMAS, 8 ApyTas — yOumatoman. [osromy ypaspenne (4.32) Hmeer
#e Gonee OARONG OTPHIMTENLHOTD KOPHL. 3TOT KOpess X, = ~1 HaXOAHM NOA-
Gopom.

Ecm x>0, T0 no gHanorni ¢ paccMoTpeHies NPeAMEAYINCTro cywat ac-
nEeM BHIBOZA O TOM, 4TO ypasmenue (4.32) nmeer ae Gosiee OAHOTO TONOXH-
TEABHOTO KOPHA, TUM KOPHEM SBIAETC X =1.

4 Omeem: x,=-1, x, =1,

Pemmte ypasaesne
%3 4= 2, 4.33)
Petuenne. OOROCTHIO AONYCTEMBIX IHAICHNH TFEpeMenHol x B ypanue-

wuu (4.33) ssasioren ¥ > 0. Tockomxy x>0, 1o MoxHo 060sussnTe ¥ =2,
Toe y — moboe wscno. B raxom cnysse ypaswenue (4.33) npuanmaer saA

3 2
(2-")‘0'lz +l=(2’) um 3 +1=4". Mlocnenree ypasHenne nMecT KOPCHb
¥ =1. 3ror xopet eauncracHuni, 18K Kax ypaswenne 37 +1=4’ passo-

3
coGoil senpepsirHYI0 B YOuBaI0mYIO HA Beed wicnosol ocn O dynxumio, a
TIPABAA YRCTE — HEMPEPHIBHYIC H BOSPACTMOMYIO GYRAKUNIO,
Taxxax x=2" u yy =1,10 x=2.

¥
CHUNLHO YPEABHERHI I+G] =(1T, B XOTODOM JISBAR HACTH MPEACTARNMMET

® Omeem: x, =2.
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v @ Peunre ypasnénse
1
=m(|x+1|+|x-l|). 4.34)
Pewsenue. [inx packpuTRE MoxyneH B Npapoil 3aCTH YPSBHEHHA (434)

HOOOXOHMO PACCMOTPETD TPH CIyuas.
L. Ecan x<-1, 10 = —x, |s+]+}s—1|=-x~1-x+1=-2x n ypasue- :

;
!

4,34 . =2 =, i
e (4,34) npunkmaer g 2° w1 Iyere f(x)=2" n g(x) " €
NMepsas 13 sTux hyRKIMEE Bpi X < —1 BENPEPLBHO POIPACTAET, & BTOPIN s
bymamn wenpepwBho yGuBaer. Ommaxo f(-l)=-;-<£{~*ll-gl;’ no- |

m'ouyymme2‘=-7x2- KOpReii HE HMEET.
2. Ecmn ~15 x <1, 10 w3 (4.34) nonyuaeM ypaseenne 7 =712-,mmm-

1 1
pOoro CRExyeT |x|=5 BTH X5 =:tE.

b il P AL 1oL s ST B tn B b

3. Ecm x>1, Torza 2"=%.ﬂommncnemwmm;
YCTRHOBHTS, 9ITO 2T0 YPABHEHNE KOPHEH HO HMCLT.

® Omgem: x,=—%

Nl—

@Pewmmmuymaemﬁ

2y-(3+10-log, 2) = £* +x+357,
(435)
(x+3)8C ay, -

Pewense. OGIACTHIO ZOMYCTAMEIX SHAYEHHT NCPEMSHHGIX X H ¥ B CHC-
Tene ypapaerndt (4.35) sammores x>0, x=1 B y<3.

TNockomky x>0, 10 Xx+3>3 umwoporoypaumcum(«lssy
cxenyet, aro logg(3-y)=0,3-y=1wm y =2,
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[Toacrannsa swauenme y =2 B MEpBOE YPABHEHHE CHCTEMH (4.35), mo-
syaaem 4(3+10-log, 2)=x’ +x+12, 40-log, 2=x* +x wm

logy x = 240

(4.36)
X +Xx .

Iyers f(x)=log,x ¥ g(x)= :0 . Mocxoneky npu x>0 dyHRIRA
x4 x

y = f(x) smnsercn uenpepusHoi 1 nospacraomeit, 8 pymxumn y = g(x) —
RENpepwBno n youeacmet, To ypasraerne (4.36) MowerT WMETs TONLKO 0ZWR
kopenb. Tak xak f(4)=2 n g(4)=2, T0 X =4 — HCcKOMBI KOpPCHe YpaB-
senun (4.36).

¢ Omeems: x,=4, y,=2.

@ PeumTe RepasencTrO

Jll—Sx)x-l. (4.37)

Pewenne, O6nacTLI0 NOMYCTHMEIX JHAYCHHI NepeMenrnoll x B HepaBeH-
cree (4.37) semoTca xs%.

NMyers f(x)=11=5x u g(x)=x-1.Paccmorpum ypashenue 1 (x)=
=g(x). Gynxuun y = f(x) wa ofinactu soMyCTHMBIX JnaucHI X SMAACTCH
senpepueHoil ¥ yOusaomell, a dymiama y = g(x) — HenpepuiBHON H BO3-
pacrmomeit. Tockaneky ypastenne f(x)=g(x) mmeeT xopers x, =2 (xo-
Topeilt nerxo wHalitm noaGOpOM), TO ITOT KOPEHb SBMNETCH SIHHCTBEHHEIM,
Cnexosatensno, penrenem nepaserctsa f(x)> g(x) smnsiorca mobeie 3Aa-
YCHHE X , JUIA KOTOPBIX x < 2.

® Omeem: x<2.

Peuruss, HepapeHcTREO
Jx+3>3-x. 4.38)

Pauense, O683CTRIC AOTYCTHMAIX YHaUCHHH nepeMennolit x B Hepapen-
cree (4.38) ssnmorea x> -3,
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A
Myers f(x)= =Jx+3 g(x)=3- ¥x. Herpynno MOKA3aTL, WTO Rempe- *

peisaax gyrmsupn ¥ = f(x) uaoﬁmmmycmuxmﬁnemnnoﬁ -
X BOIPACTAST, & HempepoinHat dynwuma y = g(x) — yOusacr. B stoll ceasn ;
ypasuenre f(x)=g(x) MOKET HMCTL TOMBKO GAMHCTBOHHBIE KODEHB, KOTO- ,
polt nerxo salitw noaBopom, T. €. x; = 1. )

Tocxonsxy dynkima p = f(x) soapacTaiowas, & Gynwins y = g(x) yOu-
BAIIAN, TO NPH X > | crpasemmuss: nepaseretsa f(x) > F(1) n g(x)<g(D).
C yuerom Toro, uTo f(1) = 2(1), oTCI0A2 NONTYywaeM Repasenctso f(x) > g(x)
AnaBcex x>1,

® Omeem: x>1.

@ Pemmnrs HEpSBeHCTRO
Yr2+vx3>2-%*. (4.39)

Pewsenne. ObnacTuio SOMycTHMbIX JHAYCHAN NepEMEHACH X B HepaBeH-
cree (4.39) aanmorca 3<x<16.

Oycre f(x)=¥x-2+Jx=3 = g(x)-\j’.’.—ﬁ;. Hetpyamo suaers,
o f(3)=1n 3(3)-\’2-#5 <1. Mocxonbky #a OGIACTH AOMYCTHMLIX 3H2-
wenvil nepemeHtol x ysxmmn y = f(x) wenpepsEHO s03pacTacT, a PyRKIHA
y=g(x) wenpeprimro yGeipaer, To npn x > 3 ameem f(x)> f(3)=1 u
2(x) < 2(3)<1. Orciona cnexyer, wro Hepanencreo S (x)> g(x) mmeer me-
cvo ana mofux x w3 otpeska 3<xs16.

® Omeem: 352516,
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Memodbi pewenus
PYHKLUOHANbHbLIX YpacgHeHUU

© K meay HGORCE CROKHEIX 3228 Ha BCTYMHTCABHLIX KOHKYPCHBIN K-
3AMEHAX NO MATCMATHKE OTHOCATCA JAKAMH, PCIICHME KOTODBIX CBOIMTEX K
PACCHOTPEHHIO GYHKUHOBARBHLIX YPRBHEHRH suna

s ( £l f (x))...))=x (5.1)
[ {g(x)) =1 (#(x)), (5.2)

rac f{x), g(x). #{x) — nexoropsic pyimni v n>2.
Mcroam pemrenna ynkunonancHux ypasrennil (3.1), (5.2) ocHosant Ha
HCRORBICBWHEITT CACIYIOUNIX TCOPEM.

Teopema 1
Kopuu ypaswenun f( )= x sersiomca xopusa ypassenns (5.1).

Hoxazamenvemeo. Nycts x=x, — xopens ypasnens f(x)=x, T.e.
J(xg) = x4. Torma cpaneaMIbe! PABCHCTBA

S (o)) £(x0).
F(7 ()= 1 (f (%)),

-------

f(f(...(f(xn))-ﬂl=:f(f(...(}:(xo))...)}.

s;m a-L paz
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OTcioxa CHERYET, HTO
:f(f(...(f(x‘,))...))=.te, .5,
@ pas ;
T. €. X=Xy SAMASETCK KOpHeM ypasnenus (5.1).

Teopema 2 i
Ecau y= f(x) — sozpacmanuan yuxuus na ompesxe aSx<b |
as f(x)5b, mo na danton ompeixe ypasnenux (5.1) ¥ f(x)=x pasus- |
CHABHMN, !

Hoxazamenvemee. [Tycts x = X; NBIACTCA KOpHEM Ypasnesuis {5.1), 1. &,

(A @)Y= %
. u'w 4
TIpCATIONOXKAM, MTO X=X, He JRANETCA KOPHEM YPABHCHWA f{x)=x,-
T.e. f(X)# x,. He napymas obupocTr paccyxnernil, Gyaem conTars, mo_‘i
Xy < f(xg) . Torama B cwny sospactanis yskmum y = f(x) copasemmsts we- |
paBencTea k

asx < f(%)<f(f (%)) << f( £ f(xo))...))sb.

ﬂ;‘l

Tax gax

S o)) Y)=
npa: !
TO W3 NPHBEACRHLIX BLUNE HEPABEHCTR CHENYET, YTO Xy < Xy . Tmmoﬁpaaou
TIONY'THIIH NIOXHO¢ HEPABCHCTEO. A 9TO 03RaYAET, 910 f(Xg) =X, .
Orciofia # M3 TeopeMil 1 cicayeT CipaBSaMBOCTD TEOPEME 2.

Cnepacrane 1 ;
Ecan gymxuun y= f(x) sospacmaem d8s Riwboo x,mmcmu
G.1) & f(x)=x pesnocrerw. i
Cneacreve 2 i
Ecau Pynxuun y = f(x) eospacmaem na ceoeli 6racmu onpedencnin, |
mo ypasnenus (5.1) 8 f(x)=x pasnocunsut, i
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Bonee cAOXHEIM ABARCTCA peuieEHe ypasnenus (5.1) B ToM ciyvae,
KOTAS Ha HEROTOPOM OTpe3ke 2 Sx<b dyHrmus y = f(x) sengerc yOn-
sasomeit,

B aanioM cnyuac UMELT MECTO AHATOTH TEOPEME 2 W ABYX CNGACTBHH
TONBEO MPH YCIOBUH, YTO B ypasHeHuH (5.1) 3HETEAHE 1 HETIeTHOE.

Teopema 3

Ecau y= f(x) — ybwsawmian ynxuus ua ompeaxe a<xsb, n —
uesemmuoe u as f(x)sb, mo ua oannon omperxe ypasuenus (5.1) u
J(x)=x pasnocunsumi.

Hoxazamenscneae. [lycre x = x, asaseTcs xopHeM ypashenmx (5.1), T. c.
{(f(---(f(-"o))«--_)’-‘o'
npa

[lpesnonomimM, Y4T0 X=X, HE ARNAETCH KOPHEM ypasremma f(x)=x,
r.e. f(x)#x,. He wapymas obSmuocru paccyxacHuii, Synesm cuwrars, 9o
asxy< f(xg)<k. Torsa 8 cuny ybunanna dynaxuua y=f(x) na or-

peske a<x<b nomysaem HepaseucTBa [(x)> f(f(%)), f(f(xo))<
<f (A ())s F(F N> F(F(f(F()))) B2

Tak KAK # — HEHETHOE, TO

Ao f(x - < (A {(xo))...)!.

=1 puy n s

Iockonexy
{(f(--'({ ())--)) = 50»
TO W3 TIOCAEANETO HEPABCHCTBA MOy IaeM
{( 7 {(xo))...))qo.

a1 pus

Tax xax y= f(x) — yGuipaioman dpyHen, To
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S (G- @)Y > 7). i
: . ] 1
1. €. Xy > f(xy). Momywum mpoTusopesKe TOMY, 910 10 npennonoxcnmo
xy < f(xp) . Cuenoparensio, f(x5)=x,.

Orcioaa ¢ yueToM TEOpeMH | CRETYET CUPABSIUTHBOCTE TeopeMEl 3, i

Cnepcrene 3

Ecau gynryus y= f(x) ybsusaem dan nwoboze x u n —mamwe,l
mo ypassenuz (S.1) u f(x) =X pesnocunsin. i

Cnepcraue 4

Ecnu gynxuus y= f(x) pbsisaem ua obnacmu onpedenesns @ n —
Heuemuoe, mo ypasnenus (3.1) & f(x)=x pasnocussnu,

Tak KoK 8 paccMOTpPesHEX BkilIle cOyuasX Pynaxmas y = f(x) sBmsercx’
yGupatomedl, 10 ypanrese f(X) =X MONET HMETE TONEKO OZMH Kopetb, To- |
cxonsky ypasrerme (5.1) ¢ yowBaiomedl pymameit y = f(x) ¥ HevernnM 3Ha-
YEHUEM 7 PABHOCHIBHO YPRBHCHWO f(x)= X, T0 yparueHne (5.1) Taxme ume-
1 ne 607ee OAHOTO KOPHA.

Ecan 8 ypesaermu (5.1) y = f(x) — yOunmoman gysxiis, a n — ver-|
HOC, 70 B ofmeM ciyvae ypasHeHna (5.1) m f(x)=x Re smmmoTCR pamm-’

cHEsHwMY. Hanpuwep, ypaenenne Jl-gl—x =X HMEET TpH KOpHA X; =0,

_H\E H TOJILKO TPETHH KOpeHs ynomnopner ypnsaem‘

x2=1’ x3=

M—x=x.
B 28HA0M cilyvae IIn NOACKE kopHelt ypasrenns (5. l)neoﬁxommonpo-
BOANTS ACHONHUTCIBAME HCCACAOBAHNA.

Teopewma 4
Ecan y= f(x) — soipacmaomas (inn yboreaonas) Pynus, llé_
ypassenns (5.) u g(x)=h(x) pesnocunsus e obAGCME JONYCHUMMX'
Inavenstii nepamensusil x & ypaenenusn (8.2).

HAoraremenscmso,
1. Mycms x, -—— kopens ypasuenun (5.2), T.¢. f(g(x )= f(h(x,)).:
TpeanononmsM, 910 X, HE ABAKETCA KOPAEM YPABHCHHA g(x)=h(x)

e

|
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T.& g(x)» h(xy) . He Rapymoax obmeocTw paccysmenuit, Gymem cau-
TATE, 910 g{%g) < A(xy) . OTCIONA B SIBHCHMOCTH OT TOTO, RAKO# ABNACTCN

dymania ¥ = £(x) ma oBnacTH AOVyCTHMEIX 2aeTwi ypepuem (5.2) Bos-
pacrmomekt 1w yGsmaiomel, nomyuaes nepasercTeo 1(8(1p)) < £ (k%))
wm f{g(xy))> f{i(x)), coorBercTacHEo. B KIKAOM H3 ABYX CNyuacs
HMeEM NOXKHOE HepaBeHC T8O, JuavuT, g{xg) = h(x,). ‘

2. Tlyems xy — Kopets ypaskerus g(x) = k(x), 1. €. g(xp}= h(xg) . Otcro-
aa cnieayer f(g(xy)) = f(h(xo}).

Cneacreve 5

Ecaw y= f(x) — sespacmaroman (rau yﬁu«mwu) Qynxyus wa
suoxcecmae suauennit Pyuxuuii y=gi(x) a y = h(x), mo ypasuenus (5.2)
u g(x)=h(x) pasnociasis.

Take cICAYET OTMETHTD, IT0 UPH PecHAN (YHKUNORANLHOTO YpasHe-

Hia (5.2) HeOOXOAMMO BHHMATGABEC PACCMATPHBATL C/yuail, Koraa QYRKIHE
y= f(x) ssnserca wernoll.

Teopewma 5

Ecau yemnan @ynrxnus y = f(x) onpederena ng ompeRe —gSsx<a u

sospacmaem (unn ybusaem) npu 0 S xS a, Mo RA OGHHON OMPEINE ypas-
Henue (5.2) pasnocuiano cosorRynnocmu ypasuenufi g(x)=h(x) u

2(x) ==k{x) npu ycroenu,wme - < g(x)<a u ~ash(x)<a.

Joxaramenvcmes NPOBOIHTCA NO AHANOTHH ¢ JOKAIATEABCTBOM NPENbi-
nywet Teopemsl. TIpn 3ToM nenoaszyercs veTRocTs PyHxumn y= f(x), T. ¢,

com f(g(x)) =/ (#(x)}, 70 f(g(x)) =7 (h{x))-

flpumenanne. Jina Gonce rmyGoworc Ny4cHUS MCTONOB PELICHHS YpaBHe-
nnif (5.1), (5.2) 1 dyEKuROHANLHEX YpasHeHuil IDYTHX THOOB MOXHO 06Da-
THThH K cTatet Uyuaesa H. H. u Mewepaxosoki C. H. «Yparuenus suaa
F(g(x})=1(h(x)} mnecranapraue meroam pemennsys («MaremaTika B WKO-
ne», 1995, M 3).
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3apauv v pelueHun

E Pemams ypasnense

x=2+J2+JZ+...j2+J; , (5.3)

ra¢ KBaaparheiii kopeHs Geperca n pa3 (n22).

Pewmenue, Vs ypaswennn (5.3) cielyer, w10 x> 2. Bremem $pyuxusio
f(x)=2+J;. Torna ypabhesvc (5.3) npUHUMEET BHA QYHKITHORATLAOTD
ypanresnn (5.1). Tax xax dynxwnx f(x)=2+J; BO3pacTaeT ipn x2 &, 10
ypasaeine (5. 1) pARHOCHABHO YPABRERIIO x=f(.::) {cm. Teopemy 2), 7. €. ypas-

wenme (5.3) paBROCHARHO YPARREHNIO x-2+J;,m'ropoemeermmea-
HBIA NONOXUTEAEHMHA kopens x, =4.

¢ Omsem: x, = 4.

@ PemmiTs ypamienue
£ -6=Yx+6. (5.4)

Pewenne, Ypasuenve (5.4) pABHOCHNGHD YPABRCHHIO
x=YTr+6+6. 65
Mycrs f(x)=¥x+6, Toraa ypasnenne (5.5) npuanmact nuz
F{f(x))=x. Tockomsxy dynsuma y= f(x) sospacraer na eceii uncnonok
ocw OX , o ypasnenme f(f(x))=x pasnocumsno ypssmemmo f(x)=x,
T, ¢, ypasaenue (5.5) pABHOCHABHO YPeBRenmO Yx+6 =x wm x° —x—6=0.
TaK xax .a:’—:n:--6=(.\:-2)(.c2 +2x+3) u £* +2x+3> 0, T0 ypansenne
* — x—6=0 EMECT COFMCTOCREBI KOPERD x=2,
¥ Omeem: x,=2.

E Pewsme ypasucane

dx =x-1. (5.6)
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Pesqenne. OORICTHRIO ROWYCTHMEIX 3uauciil Mepencuniol X & ypasue-
HRH (5.6) sanroTes x 2 |. YpasHenwe (5.6) pasHOCHILHO YPABHEHHIO

et = x. ' G.7)

fiyers f(x)=1+x . Torna ypasnesne (5.7) npwrmenaer enx GyHxuno-
ramsioro ypaswenmx f(f(x))=x. Tax xax gymxumus y = f(x) smuwevcs
pospacTaonieli Ha ofnacTw JomycTUMEIX 3Ravenui nepemesnoll x , TO ypasHe-
uwe f(f(x))=x pastocunsno ypassesno f(x)=x, v.e. ypasnenne (5.7)

PABHOCHIBHO YPABHCHHIO 1+x = x, 3 xoToporo nomyYaeM JI_I.“'Z\E'
R ) = 3";5 :
& Omsem: x, = 3+2J5. ;
B.4] Pemmms ypassenne
(4 +axs2) +4{s? +aze2)s2=x. .8)

Pewmense. OGNacTHIO BOMYCTHMEX FHAUCHHI nIEpeMeHHofi X B ypashe-
v (5.8) smnzercy uncnopax oce OX .

Myers f(x)=x2+4x+2 , TOrA8 ypaprenne (5.8} MoxHO NEpenncats B
suse GynxmsonamsHoro ypaswena f (£ (x))=x. Omusxo na socit oSuacrn
nonycTHMLIX savekuil neperenmoll X Qywruma f{x) = x” +4x+2 He smmrer-
cs moroTounot. Tloarouy ypaswesan £ f(x))=x 8 f(x)=x » obumes cuymae
Me TRNMIOTCK PEBHOCHAVAGE, T.€. MEPEXOR OT YPABHEWMR S(f(x))=x

ypasaeamo f(x) =x MOxeT CONPOBOEAATLCK MOTEPEH YACTH KOpHER.
B 310it caatu Oyaen aeficTeosams cneayionpM 06pa30M.
PaccmoTpiid ypasaerme f{x)=x, KOpHE XOTOPOro ABAMOTCA KOPHNAMY

ypasmennn f(f(x)}=x (cu. Teopemy 1), 7. e. ypannesue
X +3x+2=0. 59
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Pemnas ypasneune (5.9), womyssem x; =—2 # x; =—1. Ecrectsenno, yro
Xy, X5 — KOPHH ypasueHus (5.8).

Jna noxcka ocTaneinix kophell ypasrenna (5.8) UpencTasuM €ro HEBYIO
9aCTh B PHAC MBOTO4MICHA METBEPTOH CTEMEHH NMyTEM PacKpHTHA CKO0OK, T. €.

x*+82° #2428 +3x+14=0. (5.10)

Tag xaK X, ==~2 H X; ==1 sennorcs kopusmu ypaegcins (5.10), To anx
TIOHCKR OCTANBHELX KOpHefi ypannerus (5.10) reobxoaHMo pasasnwTL MHOTO-
uner x* +8x° +24x% + ix+14 MOCNCAOBATEIbHC HE X +2 U X+1, T. €. pas-
JIeNATS HA BEIpLACHUE (Jt-l-Z)(Jr-l-l)-x2 +3x+ 2. B pesynsTare Taxux Aefcr-

BHl TOMYUMM KBAIPDATHOS YPARMEHNE x2+5x+7 =0, xoTOopoe AcHCTBHTEND-
HHX XOPHECH HE MMEET.

4 Omeem: x,=-2, x, =-1.

E Pewwms ypabReune
-6 12 -6=92-x. .11

Pessenne. TIpeobpasyem ypasrerue (5.11) creayiomum oGpasom:
-6+ -8=¥2-x-2,

(x’-:)’-ifz-_x-z, (2-1:’)3 =2-Y2-x.

Orcrona noywaey YPaBHEHRS
x=2-2-2-x. (5.12)
Nyers f(x) ={2-x , TOraa ypasaende (5.12) mpREMMaET BHA
(A ())== (5.13)

TMocxkonsxy Grysknus f(x).-ih: seasercx yOupaiomeli na nceli un-
cnosoif ocH OX © npa 3ToM #-—nevernoe (cM. Teopemy 3), To ypasneHnme
(5.13) pasnocrapno ypasReRHIO f(X) =X, T. e. ypasHesme (5.12) pasHociis-
HO YPEBHEAHIO ¥2—x =X WM x’+x-2=0.¥pamelme L4+x-2=0 mre-
€T eARNCTRCHHLIN neficTRHTeALHLIT XOpens X, =1,

4 Omeem: x, =1.
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@ PeiwnnTe ypannemnse
6—246—2x = x. 5.14)

Pesuenne. Tiyers f(x)=/6~2x . Toraa ypasterme (3.14) nprmmmacy
51 xzf(f(x)).‘l‘nmd:ynma f(x)=+/6-2x wa oGnacta onpezene-
HHA XS 3 sensercy yOumaromedi ¥ npu aToM 1 — vethHoe (cM. Teopemy 3), TO

BONPOC ¢ PaBHOCKNBHOCTH ypasuenul (5.14) u V6—2x = x ocTeercs oTRpH-
THIM.
B orofi casan ueaecoobpasao pemars ypasHenue (5.14) ApyTHME MeTO-
JaMHK, He PACCMATPHBAE €10 KBK QYHKIRORRIEROe ypasacHue. [posamocTpy-
pyeM petnerne ypanHeRHA (5.14) OMHAM H3 TAKAX METONOB.

OGosneunM V6—2x = ¥ . Toraa w3 ypassenus (3.14) nonyaseM crcremy

ypaBReHuit
1,}6--2y=:r,
J6-2x =y,

H3 cucremn ypasuewnii (5.15) cncnyer, gro 0<xsV6 w OSySJE.
Bospenem B xsampar 002 ypapueRmMAa cHereMsl (5.15), a 3arem H3 nepsoro
YPABHERHA BLUTEM BTOpOe. TOrAa NONyTHM 2.:|:-2y=-:|r2—yz um

(x-y)(x+y-2)=0. (5.16)

Myers x-y=0. Tax wax y--Jé—Zx, TO llOJ'ly‘lﬂ.ll’l'l ypabHeRne x =
=J6-2x,rne OSxSJE.Ymneme x=+J6-2x PABHOCRNLHO YPABHECHHIO
¥ +2x~6=0, DOAXOIMIWM KOPHEM KOTOPOTO ARTICTCH x =—l+47.

Tycte x+y—2 =0, Torma uMeeT MecTo ypaaenne J6-2x =2—x, w3
XOTOpOTO chegyer, 9T0 x<2. OTCons NOMYUReM XEARPETHOE YDABREHME
£ =2x-2=0, KOTOpOS: ¥MEeT 5B& KOPHS .t”:l:t\fi. Pavee Owao ycra-
Hopneno, T0 0 <x <2, [loITOMy 3UaICHHA X, ¥ X3 HE MOTYT ObiTh KOpHIMY
ypaerenus (5.14),

¢ Omeem: x, =147,

(5.15)

Pemrs ypasxenne
in{lnx+1)=x-1. (.17



130 Paagen 5

Peucenne. Ypanneuvie (5.17) Moxno nepenucats Kax n(Inx+1)+1=x.
Miycvs f{x)=Wx+1, Torxa ypaerenne (5.17) DpHARMAeT suR GyHKuwo-
mamsaoTo ypassesns f(f(x))=x. Mockensxy dynxuma y =Inx sswserca
HeNpepLIENGH W Bo3pacTaIowielt npH x > 0, 10 yparsesne f(f(x))=x paswo-
CHIbRO ypasuenio f(x)=x, T. ¢. ypanhenne (5.17) PIBHOCHIERO YPABHEHHIO

Inx+l=x (5.18)

OuernzHo, uT0 x; =1 sAnsxercs xopuem ypaswenus (5.18). [Moxaxem, aro
FTUT KOPEHb CAMHCTBCHHLIH.

Hus 370r0 paccuotpis bymamo g(x)=Inx+1-x, 3amaHny0 Ba HB-
Tepaane 0 < x <. Hasectno, wro g(1)= 0. Kpome 1010, Umeet meco

/ 1 1-x

| glx)=y 1=

Mycts 0<x<l, Toraa g’ (x)>0. Cregorarensio, dymammn y=g(x)
moapacract u noatomy g{x)<g(1)=0

Tlyers x>1, rorna g’ (x)<0 m gymams y=g(x) muserca yGusaio-
e, T. ¢. g{x)< g(1)=0.

Orcioza cnexyer, 310 g(x)<0 ans moboro x>0 w x=t, 3naqur,
ypasrienue (5.17) umeer eauncrseHassil xopews x, =1,

® Omeem: x, =),

B8] Pemners creteny ypasnermii

'x—J;=1,

{y—vz =1, (5.19)
. z—Jx=1.

Pemenne. Tlepenuipen cucreMy coexyionum ofipasom:

(x= y+i,

1y=Jz+, (5:20)

z=~E+l.
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H3 nepeoro ypasuenuz cacvemst (5.20) craexyer, 910 x21. Baenes n
paccasorpenine Gywxwno f(x) = /x +1, onpenenennyio ans x21. Toran ma
cucrembt ypasmeawlt (3.20) nonywaem x=f(y), ¥=f(z) w 2= f(x). Or-
10212 BRITEXAST HYHRUHOHANLHOE YPEBRCHAC .

()= (5.21)

Tax xax PyHxuna f(x)-J; +1 na ofmacTn onpemeneHun ABAfETCR
pozpRcTRIOmEN, TO ypapHeHHe (5.21) PABHOCHABHO YpaBHeHW0 f(X)=x,
1.6 Ve+lmx um Jx=x-1, ’

Tax xax x 21, 10 noche soyBenenna B keaapar oberix yacreli ypapreHus
Jx=x-1 nonyuaem paBHoCHELHOe KBAApSTHOE ypammemme x° —3x+1=0,

325

xo'mpoemee'r.numpulx,‘z=—0 TONMEO OAMHA €0 KOPCHB

3+45
YAORMETBOPAET HEPABEHCTRY X213 T. €. X = 7

INocxonesky MOAYYHITH SIVMHCTBCHAROS SHATCHNS NEPEMEHHOR X, KOTOPOS
yAOBNETBOPRCT cHCTeMe ypaapernl (5.19), m ypasseHmn 3ananrol cHeTeMu
ABIATOTCA CHMMCETPHICCKHMA BXOMKACHHA MICPEMCHNMX X, ) H

3+J§
ok

2, TO )=z =

& Omeoem: x,

3+45 345 3+48
" hTT AT

@ Pearnrs cHcTeMy ypaBEeauil
2 = p=-1,
¥ =z-l (5.22)

2 =x-1.

Pewenue. Tlepermmiem cucremy ypnmmﬁ{s.zz)n.lme
x=z’+l,
y=x+1, (523)

:=y’+l.
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Orcionn creayer, w0 x21. Ilyers f(x)= x7+1, Toras ws (5.23) nony-
9aeM HYHRUMOHANEHOE ypaBHEHHE

A== (529)]

Tax xax Gysxma f(x)=x"+1 npu x21 mnserca sospacraomed, , T0-
T3 BMecTO ypabrenan ($5,24) MOXHO DBCCMITDHBATHL ypuaenne )= x,
e x+l=x. Herpyamo yOeauTsca & ToM, 910 ypaeHenue 2 -x+1=0 ﬂu

HMeer kopelt (IBCKpAMANART uvrpmnmmﬂi).mmym
HAS CHCTeMa ypasHenui (5,22) Taxxe He AMeeT Koprel,
& Omsem: xopueii wer,
Pemurs cucTesy ypasHenwi .
x(l+J;)=2:
{r(1+4z)=2 (5.25)
z(l+4;)=2.

Peutenue. OBnacTis0 RMTYCTHMEIX Srauciitit MEPEMEHIIX X, ¥ M £ B CHe-
Teme ypasuenwii (5.25) ssasioren x>0, y>0, 2>0,
Cucremy ypassenuif (5.25) nepermmeM 3 paBHOCHIIBNOM BHAE

2
P (5.26).
2
.ZITH:.
Nycrs f(x)=]-+2—J=, rae x>0, Torma w3 cecremy ypasuermit (5.2
X
NoRywaeM QYRKUHCHAILHOS YPABHEHNS f(f(f(x)))=x. Tax Eax

f(x)=é; sengercs yGumaronmiedt, 1o ypasnenme f(f(f(x)))-x pan-i

HoCHIBHO ypasrennio f(x)=x,T.e. =x.

1++x
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Orcwopa nonyyaes xJ;+x-2 =0 vnu

(Vx-1)(x+24x +2)=0. (527

Tak xax >0, T0 x+2Jx+250 um ypasHenna (5.27) caeayer, 910
Jr-1=0 wm x =1, TpoBeas ANANOTWMILIC PACCYRIACHHN OTHOCHTCALHO
NepeMennbiX y W z  mony4aeM y, =i u 2 =1.

¢ Omeem: x, =1, y, =1, z; =1.

Hpumevanne. Mpyeenen eme onun ciocob pemenns chetemyl yparueruit (5.25),
XOTOPHIEH HE HCTIIEIYET NOHATHE SYHKRNOHAILHOTO YDABHEHUA.

Herpyano saMeruis, 0 x; =1, p =i, z; =1 ADIsCrcA KOpHAMB CHCTEMM
ypasuenui (5.25). Moxawew, 910 APYTAX KOPHEH HET.

Eeam x>1. Tax wax I(I+JJ-J)=2, 10 1+Jy<2 mam p<l. Onuaxo,

y{lh/;):z. Nocxonsxy y <1, 10 1+¥2>2 nam z>1. Banee, z>1 #

z(!+~f.?j=2,.mm 14dx <2 e x <1 Tlony"HAR OPOTHBOPEYE, TAK KAK
no npeanoacxedio x> 1.

Ecaw x <1, TO no AHANOTHR C OPSANAYIIIMHE PACCYMASHHAMM NOIYIHM, YTO
y>1, z<1 0 x>1, CACAOBATENEHO, TECEH TARHE HMSST MECTO NPOTHROPSINHE,

@ Pewure cvcreMy ypapuenuii

' 42°

Xxm—
144z

ly= 4’
1445

2
z= 4y

1+4y%

Peawmerne, V13 cncremts ypasreanli (5.28) cmemyer, wro 0<x<|,
0sy<luwl=sz<l.

(5.28)

BBenen B pacCMOTPERHe GyHKmMO f(:n:)=l:j;1_2 . Torna cucremy ypap-

nexnfl (5.28) moano npeactasuTs B Buae x= f{z), y= f(x) w z= f(y),
r.e x=f(2)=F{f (M) =1 {F (S ())-
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1 4
Mockamsxy f(x)-l—m, 10 Gymwmia f(x)-l+4x2 ABTAETCK

BoO3pacTaiomed npu ycnoemr, w0 0<x<1. B osrolf ceasH ypaeReHme
x-j(f(f(x)]) PABHOCHNBHO ypanhemso x = f(x). CneRoBETENEHO, HMe-

€M YDaBHCHHC X = 5. Orcioza nomywaem x(h-l)2=0 Hx=0

x;--i—.&mmﬁmmemweummpmmoﬁ X MOACTABHTHL B YPABHCHHA
cucTems {5.28), TomoRywm 3 =z, =0 n y,=zz=%.

4 Omeem: x, =0, y, =0, z,=0; -"2"%'9 y;;%. z2=l'

[ ]

P2t 2p=2, (5.29)

24288 422=x.

Pewenue. OGomamEm f(x)=.x‘3+2x2+2x.Tomanscmmuypame-
unit (5.29) momywaem f(x)=y, f(¥}=z u f(z) =x. Orcrons cnexyer, aro

S (7)==
Nockosbky
2
F{(x)=307 +4x+2 =3(x+§] +§>0,
1O pyHxuns y= f(x) BoapacTaer BA Bced uncnosod ocm OX w nosromy
ypasgenwe f ( f ( f (x))) = X PaBHOCAALHO ypasuemnie f(x)=x. Koprsmu

ypasenns x°+ 2%’ +2x=x swonorex x =0 u x, = -1, Ecym anavenun X,
B X; NMOACTABUTE B YpasHeHMA cHCTeMu (5.29), 1O nonyuuM v, =0,2,=0 n
yz=_l,22=—l.

‘ Omeaem: X =0' A =0,zl=0; X =-1, .Pz=*Lzz=-l-
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@] Petnre cncreMy ypasvienwdi
x3+x+6=8y,
y +y16=82, (530)
2 +z+6=8x

Pesuense. Tlycme f(x)= (x3 +x+ 6) » TOI'BA CUCTeMY ypasuenuii (5.30)

1
8
MOXHO IIEPETTHCATS B BEAE HyHKIMOHATBHOTO YPABHEHRS
(@) =x (631)
Tax xax ynrmus f (x)=%(:r3 +x+6) ABAACTCA HENPEPLIBHOR H BO3-
pacraiomedl Ha Beelf amcoBolt ocw OX |, To ypasuennre (5.31) parsockmeHO
ypasperkio f(x)=x,T. e, %(.JI:3 +.x+6)=x i X ~Tx46=0. Kopasmn
kybuveckoro ypasnenns seasorcs 4y =1, x =2 u x3 =-3. Henonssya

YpaEHeHUA CHCTeME (5.30), ReTPYAHO BHMHCTHTS JHAYCHHS TICPEMENHLIX V U 2.

QM;J\:. =l, =1 5=l;x=2,9=2,2=2;3=-3, y3=-3,
23='-3u

Pemmwrs ypapreswe

(20+ 1)[1 a1 +7)+x(l+m) =0, (5.32)

Pewenne. flyers (x)=x(l+Jx2+7). Toraa ypasnesue (5.32) npa-
uumaer BaR [ (2x+1)+ f(x)=0 wm f(2x+1)=—1(x). Tax xax dysxwnn
f(x):x(l+Jx’ +7) sangerca weueTrof, 10 —f(x) = f(—x}.

B 10 costan ypapaeme (5.32) npuenMaet e $YHKIBOHAILHOTO Ypas-
wemmn f(g{x))= F((x)), rae g(x)=2x+1 a h{x)=-x. Tax xax Pynx-
uwx y= f(x) pospacracr Ha sceft THCAOBON OcH OX , 70 BMECTO YPaBHEHNS
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F{8(x))= £(A(x)) womuo pacenarpumars ypasacsme g(x) = A(x) (. Teo-

pemy 4), v.e. 2x+1=-x, Torna x,=-;-.

¢ Omeem: x, n-—%.

@Pmmypamm

Ax-x’ = 33 . (5.33)
1+1vc"—8x3+16,\r2 +1

Pewenne. Ypannenne (5.33) pasBOCANLHEO YPABHCHHIO

(4x—x2){|+‘l(4x-x’)z +|]= Ji(lq»J{ﬁ)’_H ) (5.34)

Iockonsxy npasas sacts ypasHenns (5.34) measerca monoxnTcasHON, TO
4r-x" >0 wm 0<x<4,
Mycrs f(x)-x(l-i-w/m. Torza ypasnemie (5.34) MOXHO wepenHcaTH
KaK
f(ae=5")=1(B), (539)

rae 0<x<4.

Tax kax pynxunas y = f(x) ABMACTCA HENPepLBRONA W BO3pacTaIOUICH Ha
sceil wmcnosoit ocn OX, To ypasrenAwe (5.35) paBROCHIBAO YPABNERMIO
4x-x2=1f§.0mnm NOMyaeM YPABHEHNHE x2—4x+J§=0,mopnmn K-
TOPOrO SRRTIOTCA X5 =2+ -5,

Mocxomiy 0<x; <4 u 0<x; <4, 70 Kopasmu ypasHewus (5.33) sanq-
oTeA X, X; .

¢ Omeam: 3, =2+ 4B , i =2-J4-+3.

E Pemmurs ypasnenne
5 =242 11 =ax 1, (5.36)
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Pewenue. Ypastierne (5.36) moaso nepenvcars xax
(+*- 1)2 + 2 -t =(25) +2j24. (537)
Nyers f(x)=x" +2|x|, vorna ypasnenuc (5.37) npunumacr sua gyns-
URORANLAOTO YpanHewud (3.2), 8 WMEHRO
f(g(x)=r(r{(x), (5.3%)
rze g(x)=x*-1 w h(x}=2x.
Ormerin, wro ywes y = f(x) xnnserca serwodk, Tax xax f(-x)=

-f(x)_[-lm-pymo BHIETH, 470 py x 20 Pynswn f(x)=x2+2|x| ABNRET

cA BenpepuiEtoll # BospacTAIOMIEH, & mpy x < 0 — wenpepwpoil 1 yGuBao-
wmeif. B svoit cag3y (cornacno Teopeme 5) yparnenne (5.38) parHoCHIERO CO-

BOKYNHOCTH ypaBHeHnH g(x)=h(x) u g(x)=—h(x).
Ypasnenne g(x)= h(x) npunmsser pun x” - 1= 2x wme x° -2x-1=0.
Toraa x =142, Xy =1-+2. B3 ypasnewms g(x)=—h(x) suresacr ypas-

Hemme x2=1==2x wim x2+2x-1=0.01'c10nanony-meu x3=-l+ﬁ H
x‘=—l-—ﬁ.

0‘Omm.'x,=l+wﬁ,x2=I—J§,x3a-l+Ji,x4=-l—J5.

E PewmTs ypasnenne ‘
(x‘+x-z)3+x’-2=x’. (5.39)

Pmm‘ﬂpmcmn ypeanenue (5.39) 8 puae
x3+x-2)3+12 +x=2=x+x. (5.40)
Oycrs f(x)=>*+x, g(x)=x*+x=2 u k{x)=x, Toraa ypanue-
nne (5.40) npeacrasnger coboii QYHRUIHOHANEHOE YpaBHERHE BHAY (5.2),
r.e. f{g(x))=s(a(x)}.

Tockomky Gysmama f(x)=x"+ samwercx Bespepemnoit @ vospacTa-
weH Ha soedl wucnopoX ocu OX, To {cornacro Teopeme 4) ypannecume
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I{g(=))=1(h(x)) panm;cumo ypasuesulo g(x)=4(x), r. ¢. ypanne-
e (5.40) PABHOCHIBHO YPABNORMIO X° +X—2=X uml x° = 2. OTCiona fio-
Mywaes x =—JZ 1 X% =2,

® Omeem: x, =2, 1, =42.

@ Pewnte ypasHenne

=0. (541)

Pewsenwe. OBoznawnd f(x)=sinx,'g(x)'= 2

u b(x)=

2 +1 2ex+2’
ToTA2 ypastesne (5.41) MOXRO 3MBCATE B BAAC (PYHXUHOHANBHOND YPaBHe-

mn f(g(x))+f(R(x))=0. Nocxonsxy pyneuns f(x)=sinx smasercs ne-
werno, 70 ~1 (h(2))= £ (-4(x)).

B taxom cirysas ypasnenme [(g(x))+ f(4(x))=0 Gyner pasnocnmuo
ypasucnmwo f(g(x))= f(=h(x))-

Hasecno, w0 dymxums f(x)=sinx Ha npomeayTre —%<x<% n-

asercs BospacTmomett. Tak kak -%Sg(x}sé- " 0<h(x)s%, TO MOXHO
YTBepmaTs, wro Gyrkums f (x)=sinx BOSPECTAST HA MHOECTBE SHavenwit

X
yHkupt glx)= , h{x)=
¢ g( ) 2 +1 ( ) X 4xe2

= /(~h(x)) pasnockmsio ypansienssio g(x)=—h(x}, 7. e.

u nicatomy ypapkenne f(g(x)) =

X 1
2+l Prxe2

Orci0a2 NOAy1acM KySueckoe ypasHEeRme x’+2x2+2x+l=0,wmpoe
MMECT CAMHCTBCHENI JCHCTBHTCBHEN KOpeNs X =—1.

.M{x,=-l.
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Petrvvp yparnenne
(x-1) +ax—d4=nP+adx. - (5.42)
Pewenne, O5nacTHI0 JOMYCTHMBIX 3HAYEHUI NEpEMERNOR X B ypaBHe-

HuH (5.42) mensoren x 20,
Ypasuenne (5.42) pasHOCHALHO YPABHEHHIO

(x-l)‘ -l-4(x—l)==:c2 +4x,
KOTOPOS MOAHO IJEPENHCATS B BUJE JYRKUHOHANLHOTO YPaBReHHS f(g(x)) =
=f(h(x)):mo F(x)=xt+4x, g(x)=x-1 » B{x)=x.
Tak kax f'(x)=42°+4, 10 dynkmas f(x)=x*+4x wospacraer npn

ycnoem, w10 x 2 -1, [Tockonsxy ga ofmacti JOMyCTHMEIX 3WENEANi wepe-
MEBHOH X BRINOJHAIOTCY Hepapencrsa g(x)>—1 u Jx 20, To MoxHO yr-

BepRIATS, wro dynxams f(x)=x* +4x pospacract ua muonectse sHavCHMA
$ymxup#i y=g(x) m y=h(x). B aroli censu (cm. Cirencrene 5) ypasnenue
F{g(x))= 1 (h(x)) pasmocunseo ypassemmo g(x)=h(x).

1+-f ——— 3+2~/§ )

M ypasenna x-1= J;nonylmeu\r

345

® Omgem: x, = >

@ Peiunms ypasHenne
sin® x—3sin® x = cos’ 2x—3cos 2x . (5.43)
Peosaenue, Tepermnnew ypassierne (5.43) B Buae Gy RIMOMUTHOTO ypasiie-
wot f(g(x))= 1 (h(x)) . Rax avoro nonosam f(x)=x>-3x, g(x)=sin’x
v k(x)=cos2x.
Mockomsxy f'(x)=32-3 n 0<g(x)s1, —1 SA(X)S1, TO Gymxmis

F(x)=x"—3x yGrmaev ra MEORecTBE sancroti by g(x), Kx),T.&. Ha
orpesre ~1<r<|. B taxom cnyvae ypaswenwe f(g(x)) = f(h(x)) pasko-
CHABHO YPRBHCHMIO sinzx=oosz.x,mmmpm'omqyer
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—-———l-?zxzms!x WK cost—%.

Orciona noxysacu KopHn ypasaenun (5.43)
X =:|:-l-amoosl+:m,
2 3
FO¢ 7 — HEROe TNCAO.

4 Omeen: x, =:t-;-amws-;:+xn,me R ~— DENOE MMCNO.

@ Peinuts ypasaenie
¥ Il_gied A g _gx, (5.04)

Peatensiie. [epermmen ypaancaue (5.44) & pufie paSHOCRILHOTC YpabHe-
HUS

...3x+l '{’z 3"""] (5.45)

Monoam f(x)=2‘—3". g(x)=-x"-3x+1 M h(x)=2.t . Torza ypes-
neawe (5.45) npnunnaet sun QyRkmsonamsuoro ypasrenus f{g(x))=
=/ (k(x)-

Taxxek f {x)=in2-2° +I03-3™ >0, 10 pymwim f(x)=2" -3 ap-
JseTcs sospacralomed ma acell wncnosoit oot OX . Torna ypasHews (5.45)
pesHOCATBRO ypasmewmio g(x)=A(x), T.e. x°-3x+1=2x. Keanparioc

ypasHerwe x> =~ 5x+1=0 HmMeer 1188 KopuS x,,=5_-;[ﬁ W x2=5+;b_l .
5-21 54421
¢ Oreem: x, = > 2= ;l_
@ PemHTh YPABACHHC
8] ( 2 2
logy (¥ - x+5)=3(x* -x45). (5.46)

Pewenne. VB ypaseerng (5.46) cacxyer, 910 00B8CTS SOUYCTHMBIX 314~
venwit nepeMeHAON X COBNARACT ¢ MHOKECTROM BOEX AeCTRHTENBHEIX MHORI,



MENOdL! DELIGNUR COYHULIOHENILHBIX YDIEHEHIL 141

Tlepennmenm ypasnewne (5.46) B Bune
logz(.l'z —'X"'S) 3
—_ 42 4
P-x+5 8 G470

1082 x
X

# nosowuM f (x)= » (x)=x" -x+5, h(x)=8. Orserum, uro 3zecs

Herpynno saMerate, 910 ypastcinie (5.47) mveeT B QyHRUMOHARRHOTO
ypassermn f(g(x))= f(h(x)).rme g(x)>4 n h(x)=8.
TocKombKy f’(x)-:ﬂﬁ;ﬁgzi,m £ (¥)}<0 mpr x>e. Orcoma
X
enenyer, 0 Gy f(x)--‘f-‘f-'?- yORIBIST HA MRONCCTRE InaMenwmit
bymxumit y=g{x) u y=k(x), 1. e. yGuinaeT na mETepBANE X >4, [losTO-

My ypapaesne (3,47) pasHOCHIBHO YPABHSHHK x*-x+5=8. Orcrona no-

1ySaeM YpapHCHHC xz—x-3=0,xompoeaueermxopm x,=-l--—§-’-l—?- "
x =l+\fl_3.

2 2 .

QOnmu:x,al—;h—s,x,=l+:ﬁ.

Pemmre ypasnesne
log, -z (¥~ 26-2) = log,, 5 (x*-2x-3). (5.48)
Pewenne, Ecnn paasenum Ha 2 ofe uacte ypasuenns (5.48), 1o, nenoas-
3y caolicTso norapadmos loga.a-;:--log,a,nonymypamm

108y, 4.5 (¥ ~22-2) =tog,, 5 (¥ ~2-3). (549)

Obo3mavnm xz-hf3=a n 7+4J§=b,'rormypnmm(5.49)mx-
HO Mepemucats B BHAC log,,) (a+1)=log, a. Momywennoe ypanwerne npeol-
pasyeM EaK
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log, (a+!
logg (b+1)

=log, (b+1) unm log, (a+1)=log, (b+1}.

=log,a,

logy(a+1)
log,a
Iyens  f(z)=log,(z+1). BeumcamM npomssoadylo  ¢yRKuHE
y=f(z). Toran
z Inz=(z+1)- In(z-l-l)
r'(z)= 2 (z+1) W’z
Oxcpuano, o f* (z) <0 wan mobux z s 06mocT onpenecHIn dynx-
uwm y= f(z). Cucnosarensuo, dynxums y= f(z) ySumsser upu 0<z<1 u
z > 1. B 970l caxs ypussicrue f(a}= £(b) paaocHNHO ypasRenmo g =b.
Pnnocmommypnn&mﬁmmermmm@ammbﬂ
Tex ko a=x°—-2x=3 0 b=T+43, mmymypmmex’-
~2x~-3=7+483, KOTOPOC HMCCT RBA KODHN X, =|-— 11443 n »=

= 1+y11+443 .
¢ Omeem: x, =1-\11+443 , x, -1+J11+433 .

@ PenmTh ypasHeHHE
(2 4+ 2)’2““ =9. (5.50)

Pewense. Tiockomexy x> +x+2>1 opa cex X, 10 ofnacTuio nomycTH-
MbiX SHAvCHHE nepesennolt x B ypaswess (5.50) SRANGTCS MAOKECTBO BOSX
AeHCTEHTEAMAKIX IACEN.

Noncmue f(x)=x"", g(x)=2* +2+2 u h(x)=3, ysnmne, wro ypas-
nenme (5.50) npaameact pun f (g(x))= £ (A(x}), ras g(x}>1 u h(x)=3.
Tax xax 1 A80HHOTO HEpaBeRCTBA 1 < X < ¥, CACAYET, TO
S@)= gt <t <= £ (n),
10 dymavis f(x)=2"" suserca soopecrmomel ua snomecTae SnaueHll
dyaxuuh y=g(x) u y=h(x). B ovoii caasa ypanneune (5.50) pasno-
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CHNBHO YPABHCHHIO X 4X+2 =3, KOTODOE HMEET 18a KOPHA X, = _1;\6
. _—1+45
xz 2 -
¥ Omeem: x, = -1-+5 ) % =‘l"'\6‘
2 2
@ Pewmms cRCTEMY ypaBaeH i
S._4_ 10, 6
X+xy =y 1y, .
(5.51)
& +x* w8y + 2y,

Pewsenne. Herpyzo yeranoeuts, 4ro % =0, ) =0 ABIOTCA KOpHMMY
cHCTeMB ypasHennit (5.51).
[lycts Tenepe y = 0. Pasaennm ofe 4acTw nepBOro YpaBHEHHA CHCTEMA

{5.51)Ha y° W nepernanem creTeMy ypsaucswik (5.51) B Bane

5
(i] +==yt sy,
yio ¥ (5.52)

(x’)3 +2° =(2y) +2.

Nycte f(2)=2"+z u g(z)=2"+2. Torna cacroma ypasnenmii (5.52)
NPAHUMAET BHK

S [f] =f(»)
g(+*)=2(2y).

Hockoneky ynxuwmm f(z)=7°+z, g(z)=z3+z SBASIOTCA BO3PAC-
TAOMMMY Ha Boell oo OZ , TO 13 cucTemss (5.53) nomyuaem

(5.53)
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Tar xax yw» 0, 10 xopHamu nocpeadeli cucTemMbl ypasHenuit nmm'ei

n=Yany=%.

Cnexopatensno, cucrema ypasnenatt (5.51) umeer 1se napu xopneq?‘
%=0y=0nx=¥4, , =12. a

& Omeen: x, =0,y =0; x, =4, y, =2.

@ Pemums cucreMy ypanaesmi
Jyz -7+Jy1 +x-=T7=x,

(5.51
J.tz +2+\'x2 +y+2.=y. 3

Pewsenue. PaccMoTpM QYHKIMIO f(z)=Ja+z, rae a — mo’mpj
eil Ha ci

napamerp. OuesHAHO, YT0 3Ta GYHKIHI SRNINCTCA BOIPACTAIOLY
elt obnactu onpeaenenns. [ockomery f(f (z)):Jm , TO ypnﬂ;

nenne f(f(z))=2 (cornacuo CheacTusio2) PanHOCHILHO YpasHeHHN
h S (2) =2z, koropoe mmeer BAX Jarz=z.

PUSPEFIETIN

IOMOXKHB 2=X H &= y -7, nmyqnn,mmpnoeypuﬂemecmeni
{5.54) papHOCKLHO YPARACHNID

JP+x-T=x. (ssi

Ecma z=y W a=x*+2, motmmu,mnopoeypammecumm
{5.54) paEHOCHIIBHO YPEBHEHHIO

\jx +p+2=y. (5.54

Bo3scaeM B KBAIpPAaT NCBHIE H TIDABHIC JaCTH YpasReani (5.55) (5.5Gi
TOTAR TIONYTAM CHCTEMY YPaBHCHANR {

2 1
¥y +x-1=x, ;
5.5

{.\‘24- =y ( 15
ye2=y. i

R

EChm cToXHTE YpaBHEerRA CHCTeME (5.57), T0 x4+ y=5=0 wm y=$-xi
MoacTarum y=5—x © Nepsoe ypasrenne cAcTeMH (5.57), vorna (S-x)zl_
+x—7=x2nnnx1=2.'l‘axla: y=5-x,10 3 =3. !
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Henocpeacreenuoll noacranosxei B (5.54) yGempaemca b ToM, wTO
X =2 B ¥ =3 — xopHn cHeTeME ypasHenuit (5.54).

4 Omeem: x, =2, y, =3.

Punmcmeuyypanmnﬁ

x-pm=e —¢",
(5.58)
L rxp+yd =12, '

Peusenue. U3 nepsoro ypannetins cicressl (5.58) noaywaew ypassenne
x+e' =y+e’ . Mycrs f(x)=x+€", TOrRR MceM HYRRITHOHANEHOE YDABHE-
uwe f(x)=f(y). Hamecto, 10 Qynxuna f(x)=x+¢" BopacTaer Ha eceli
yncnosoli ocn OX , nooromy ypeaseHue f(x) = f(y) pABHOCENEHO PaBCHCT-
By x=y. B 9r0it cBAH K3 BTOPOTO ypasueHM cHCTOMEI (5.58) mosyuaem

32 =12 W X, =32,
Tax xax x=y, 10 XODHAMH CHCTeMi YypaBHEHME (5.58) smnwmotca
R=(n="2ux=2y=2.

¢ Omeem: 3, =2,y =-2; i =2, y,=2.



PA3LE/N 6

Memodsi,
ucnone3ylowue NOHAMUe aexmopa

Henocrarounve ennmarine 8 o6meolpa3opaTencRoil wkone yaeasercs

OPUMCHEHHIO BCKTOPOB 1N PeillenMy YPARHCHUE W HEPABCHCTB, Tem MG M- -
Hee, xax GyAeT NOKAlAHO NIKE, B PAAE CIyHacs AIPHMEUCHNE CBOHCTS BEXTO-

poB nozsomAcT HPPCKTHBHO pewIaTL AOBONBHO-TAKR CIOKHBIC YPABHEHME M
HepaBEHCTRA,

Bexrop a4 B TPSXMEPHOM NPOCTDANCTES XSPAKTEPHSYCTCH TPEMA KOUPRH-

HATAMH @), A5, 0y W MOXKYIb (A7THHA} BEETOPA ¢ BHHCEACTOR MO JopMyne
H=Ja,’+a§+a§ .

Cymwmoli (pasnocTsio) BYX BeKTOpOB @ {@; dy; @) W b(hy; by; by) ma-
MBACTCA BEKTOP C(€); Cz0 ¢3), KOOPAMHATH KOTOOTO BUIYHCISIOTCH KK
g=a+lh, oG=a+d, c3=a+b (coommercreaimo, o =a,-h,
=8 -by, cy=a;-b,).

JiB2 OTAMYHGIX OT HYAA BEKTOPA RATHNBAIOTCK KOMIENOGPIRMMN, CCH OHY
TIEEBT HA OAHOH RPAMO WIH HA NAPATIEHBHLIX TPAMBIX. Y KOLNHHEADHHX BEK-
TOPOB COOTRETCTRYNHIRE KOOPAHHATI NPONOPUMORANLHE. Bepno B obparHoe

YTBEDRJICHHE: €CH Y JABYX BEKTOPOB COOTBETCTBYIONIHE KOOPAHHATH CIPONOP- .
THORATEH, TO BEKTOPH KOLUIWHEAPHEE,

Inx nextopon a(ay; ay; a;) m b(hy; by: by} cnpaseAmABO HepaBeHCTBO
‘ H"’HZF:':E"T'&
NG} 40} +al +yB 485 +8 2

2 (a28) +(ar £b,) +{ay ;) ©h
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dopmyna (6.1) oboGmaerea na cayuali cymmsl (mnn pasnocTn) Tpex u 6o-
Iee BEKTOpoB. [comerprueciknit cuuich (6.1) cOCTOUT B TOM, YTO IIMHA NOMAN-
1Ol IHHKA, COCAMAAIOLLCH NRE TOTKH TPEXNEPHROrD MPOCTPANCTSR, HOILIIE MM

paBia ENRAC OTPEIKA NPAMOil, BPOBCACHAOTO MEXAY YTHMN TogxaMy. Bopmy-
a2 (6.1) HHAYC HAILIBALTCA HEPARENCIEON MDEYZONIRUKA,

Cnenyer ocolio oTMETHTS, YTO PABCHCTEO B (6.1) mocTurseyca TorER M
TONBLKO TOrAA, KOTAA BEXTOPH 4 # & KOUMHEapHBIe. B 4acTHOCTH, H3 papen-

crea B (6.1) caeayer, yTo %=%=b_‘
Tipirdem paseHcTRO H+|3|=l_+3l WMELT MECTO TOTAA M TOMBKO YOTAA,

KOTAa BEKTOPBL ; : 5 CONEGRPAERENN, T. C. ‘_’}_=a_2=ﬁ>0.

h b b
B ¢BOW0 OYEPETD, PABCHCTRO IE]+|E‘=F-—3| CBHISTEILCTRYET O TOM, YTO
BOKTOPEl @, b NPOMUSORORONCHO HANPREALHEE 1 i’-=%=%’1<0.
CxanspriM NpoRIBeEeAREM 7 ob BekTOPos a(a;; ay;a3) 1 b(hy; byi by)
HASLIBACTCH THCNO (CKANED), KOTOPOC BHYKCIACTSA 110 GopMyIre

a<b={a)-[p|-cos o, (62)

rnea)-—ymoﬁpmnmnuﬁmpnm;us.
U3 dopmynmi (6.2) BHTCKEET HOPABEHCTRO ZoBSHﬂ.
JIAS REIMCRSHEN CKUIMPROTO TPORIBECHHY ABYX BEKTOPOB @ H b, 30
JAHHBX B KOOPAMHETHOR PopMe, CymECTBYeT emie ofia GopMyna
ach=ab +ab, +asb;. 6.3)
Hs¢opxya{62)u(&3)mmmym¢opuynymmcmm—
CHYCA YTRR @ MEKNY BOXTODEMH & H b, T. C.
ab + aby +asby (6.4)
V& v} va} i 48 +8]
H3 dopMymt (6.2) crvesyer, 910 BEXTOPM a, b ABAIOTCH KO/DTHREAPHEIMM
TOTA2 H TONBKO TOFAR, KOTHA 3o3=|;H5|.
_ Omering, v opaeymst (6.1)-(6.4) ooGisiotes Ha caywall exTopos o
# b, 3018HHKX B # — MepHOM npocTparcTe (rac n2>2).

cCosr =
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E JIokasaTs, uTO CCIAM x’+y’+zz=l,m
Vst 14y 41442 412 410, ©6.5);

3ana\un U PeLLeHUs 3
i
i

Hoxazamenscmeo, Bmeunpaccuorpﬂmemunempnmrmocmcm

(xz l) b(y l) H c(z l) Toraa rl- x* a1 H-Jy_-l-_l n H-

= +1., EcAk Ronoxnms d = a+b+ec,10

rl J(\x +y +32) + I-.kl+l) =10,

Bnmucnyqaenepmwm(&l)np HHMMA€T BUJ la |-|+IEI+F|2[-| Eo-
J1 B JAHHOC HEPABCECTBO NORCTABIE xnx [a], .1 v [d], ro no-;

HyusM HepaBeHcTRo (6.5). ' ‘ |
@ JloKaaaTh, UTO eCHHL Xy + X%y + ... +X, =1, TO ,: 1

N NP EFOPN EITTOW, 4 (6.6)%

rac nz2.

Aoxazamenscmeo. Tyers a(551), a(%31), - a4(x,31), Wﬂl‘g
AE =1, [} = Jx§—+ o Jad= JEZ +1. Boenen s pacowotpese pex-
Top a=a +ay +...+a, 4

Tak Xa& 3, + X, +...+ %, =2, mmammm(fu}u
Frl =nv2 . TlocROARY @ =d) +33 +.. +a,,muepanencmc:p§ybnaﬂm

NPMANMAET Bhy
[ad] +[a}+ -+ [a] 2[4 - .

Ecm 8 HepasencTso (6.7) NOACTARATE BHPAXEHAN I IaTI |a_,|,..., [ZI,
nﬁ,mmmrpeﬁymempamo(&ﬂ.
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@ Boxezate, ara
V4 e e s f sl 2pP+ g, (6.8)
rie K+t tX, =P U Bttty =q.

Hoxusamenvcmeo. Tlycts Bextopwl 4, ay , ..., G, HMEIOT KOOPZHHATH
(i) (233n)s o (%i3) coorsercrocamo, Torza [ar]= i +57 ,
Ei’m’ veer Ia_,ls 2 +yl . Tlyen a=a, +a,+...+a, . o yeno-
BHIO SRR X+ Xyt ot Xy WP M 4+ Yy +..+ Y, =q, UCOTOMY a(piq) B
H-Jpquz. Orciona ¢ y9eTOM BEPaRSHCTBA TPEYTONGHAKA Fl+la_2|+...+
E:IBIEI cleayer CIpaBcLTHBOCTL HepasencTsa (6.8).

+

MNyers 4+ 0+ 0+ 5, =3, R+t +y, =40 Zj+23+ .. +2, 25,
Joxazats, 910

Jx,z -|-ylz-l-:.r,2 +Jx§ +y§+z§+...+1}x:+yf+z§ 25\5. {6.9)

Joxalamenscmeo. PACCMOTPUM B TPEXMEPHOM NPOCTPAHCTBG 2 BEKTO-
pod |a;| ¢ KOOPAMHATANER (x,,;y,;z,,), rie k=l,2,..,%. Torma Ia_,,l=

_‘2' 2 2
= x*+yt+z*.

Iyers a=ay+ay +...+a . Toraa

E(J;I +X 4 F X N et Y F H +...+z,,)=§(3; 4,5)
afd =3+ 445 =542

Tak X8 B PACCMATPHBAEMOM HPHMEpe HepanescTno {6.1) npraumact s
|a—|l+|a_zl+...+|aa|5|,1'onoc.lm TMOACTAHOBKH B HETO BEIpAMCHHH 1A |q,

i2;], ..., |a, | # ||, noxysacM uepanercTso (6.9).

Eﬁ] Jokasate, yTo
JZ+d v e enn @452 21, (6.10)

CCHH X + X + ...+ X, =SINW R}y +)5 +.0+ Y, =008 .
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Hoxasamenscmer NPOBOZUTCE MO IHANOCHH C 3azateh E Mpu atom
TOJIArseTCs, YTo p=sin® H ¢ = cos® . Kpome Toro, azech HenoamsyeTcs M3~

BECTHOC PABCHCTBO sin’ w+coslw=1,

EPamnaepanemo

J6-xP +4+ J(x-2F 4155, (6.11)

Peusennse. TlycTs Ha IEOCKOCTH BOKTOD @ WMEET KOOPAHHATH (6—x; 2),
a pexTop b — xoopawmata {x~-2;1). Toraa umeem H:JT)’M; "
H-J—x-2—)z+l. flycte c=a+b, Toraa xoopaAHRaTM BekToPR c(G:c;)
OYAYT BHYHCHAThCA MO GopMyssM ¢ =a;+H =6-x+x-2=4 ¥ o, =
=gy +by=2+1=3. Orcioma cneayer, wo [q=y37+4% =5. Mocxomy.
IE|=I;|+H, TO HMECT MECTO HEPABEHCTRO TPEYTOILHAKA IEI+|3|2[E+5!. Eec-

IR B TOCACAHEE HEPABCHCTEO NOACTARHTD BUPKERNT ANS IEHB‘ R H,mno—

KYHHM HCPABCHCTBO \((G-x)2 +4+ J(x-2)z+l 2 5. Orceoma u us (6.11) cre-.
XyeT paBeHcTEo '

J6=-xP +4+ Jx-2)2 +1=5. ©.12)

PaeencTeo (6.12) o3HAYEET, UTO IEI+|3[=|E+£—JI . Orcrona cnenyer, trroj
vextopet 2{6-x;2) W d{(x~2;1) vonmscapste. HCnonssys ocHORHOE cmﬁ-’
CTBO KOAIHHCAPHBIX BEKTOPOS, TINIYHaeM YPaBHEHHE 6z -3, orxynanmt-g

x=-2 1 ?

10 y

K@eT X, =—, i
3 i
00umxl=?. i

Hpunesanne. Hepasencrso (6.11) Moxno 3azats 8 50nce yCHoXHEHROM B
v.e VP - 120+ 40 +Vx —dx+ 555,
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Pewivts HepansxeTnO

Jr+1+J2x=3+50-3x 512, (6.13)
Pesuenue. OONaCTHIO AOTYCTHMEBIN JHAYCHUT NEPeMeHHOH X B HepaBen-
cree (6.13) sanmoren %5:5%’-.

PaccMOTPHM B TPEXMEPHOM NPOCTPARCTES ABA BEKTOPA ;(1;1;1) u

b(Vx+1:42x-3:50-3x).

Mlockonsky aobmJr+l +y2x—3++50-3x, |E|=J§ "

IEI=Jx+1+2x—3+50—3x =V18=43 10 HIBECTHOS HEPABLHCTRO aebs

SHH DIPUHHMaET BMA HepaseclcTea (6.13). OTCORR ASAACH BRIBOX O TOM,

uT0 HepaBencTso (6.13) cnpapeqmueo A moGoro x W3 o6necTH AonyCcTUMBIX
InasgcHmii.

Cnenoratensio, pemennen Hepasencrsd (6.13) aramoTes %st%q_
¢ Om%st-s-;-.

8] Penmrs nepasencrso
Vsin® x+1+voos* x+1 <45, (6.14)

Peutenue. Bmemzem B paccCMOTPCHMC TPH BEETOPA ;(sinzx;l),
B(coszx;l) % c=a+b. Torma H=Jsin4x+l, F:I=Jeos‘x+l, H=

=J(sinzx+m2x)z+(l+l)z =5 1 HopaBoicTBO Tpeyrombska (6.1) npu-

HAMaeT BUA \fsin‘x-i-l-l-'fcns‘xﬂ 25 . Orcioms u 3 Hepascuctea (6.14)

NORyvYaeM PABEHCTBO Jsin“x+l+~]eos‘x+l=\’§, H3 XOTOPOro CRGAVET,
Yro BeETOPE! anb KOIIHHCAPABIC.
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sin® x i

Cnenosarensuo, umeer Mecro ——=1 wm tgr=1%]. Kopaamy no
cos” x

1
4

?
CNEAHETO YPOBHERHN ARMANOTCS X, =:(2k+l).me k — uenoe 4ECNO,
¢ Omeem: xl=%(2k+l),mek—ucmeqﬁcm. i

Pewnrs ypasnenne
3] ypa

adx+l+B-x =2t 41, ©.15)

Peuienue. Breaem B paccMOTpeénne nea Bekropa a(x:l) mj

(JF JS-_x) Tornaﬂ=w/x_-!-_ H-W 2 n, cornac

dopmyne (6.3), aob=xJx+1+3-x
lNpunumas Bo BHHMaHHe ypamenne (6.15), oonywacs PaBeHCTRO:

aob=ﬂ IB‘ RAIHTHE KOTOPOTO CBHIETENRCTBYET O TOM, YTO BEKTOPH! aw
b ssamorcs KOJNHHCHPHBIME, CREZOBSTCABHO, IMECT MECTO YPARIEHUE
LI 1

3):-!-1 -x ]

Ovcioma cnezyer, 4o 0 <x <3 . Ecnn sossccra B ksaapar ofe uacTv!
ypas#cnns (6.16), To monyunM ypasticene i b +x+1=0, xoropoe 1meer|
CRCAYIOMMX TP Kopeis: x; =1 o xzjsl:tﬁ. Pockomexy 0 < x<3, 10 Kop-
HAMH ypaswemix (6.15) sanmorea xy =1 w x2=l+wﬁ. ;

(6.16).

® Omeem: x, =1, x,=1++/2.

Apassenanne. B painese 3 {om. 3anavy B38) npeanaracrca pemense ypasncin
(6.15) 112 octione npumenelnn repaseicTas Kown—Bynsxoscxoro,

L @ PetunTe ypasuenne :
w21+ 2051 =V 4 x-1.Y2x33. (6.17):
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Peuuenue. Tlycrs E(:;Jﬁ) H 3(\5:-?1;2). Torra H=m,
|5|=m ® dopmyna (6.3) mprEmMeeT BRI @ob=xy2x—1+2Jx—1.

B Takom crywae w3 ypasaernn (6.17) cnexyer pasencTso 303=|;HE|,
HITHYHE KOTOPOrO CBHICTENBCTBYET O TOM, YTO BEKTODH @ K & wourHHeap-'

HBIE,
CreaosaTenbio, BMEEM YPABHCHRES

x x—1
= , 6.18
32.:—1 2 (6.18)
rae xzl. BossezeM B xpaxpar ofe wacTh ypaswenns (6.18), Torma
2 -—
X 27l w26t 435-1=0.
2x-1" 4
-3+ 17
Koprwms KBaapaTHOTO YPasHEHHS SRILIOTCA X)) = ;’r . Onpaxo
paHee O30 oTMEueHO, yTo x 2 1. Tax xax -sj;ﬁ<l,mypanneme(6.17)
KOpHeil Be HMeeT.
¢ Omeem: xopueit uer.
@ PexrnTs YPABHCHHC
2Jx~145x= J(xz +4)-(x+ 24). (6.19)

Peweree. O0NacToi0 AOMYCTHMEIX 3HAUCHMI NEpeMeRnOl X B ypapne-
uun (6.19) ssmorex x>1.

Oyers a(2x) u E(Jﬁ;s). Torna ash=2Jx-1+5x u HH=

=J(x2 +4)-(x+24) . Cnenosarensio, ypasuenxe (6.19) npeactasmser cobol

PaBEHCTRO E=3=|E|-|E|. Oxciopa cnemyer, 9T0 BEXTOPM au b semmioTes
KOITHACAPHENH. B 3T0# CBX3M MOKHOQ 3NHCATEL YPpaBHEHHE

2 X, (6.20)
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PYSIRE WO

O6oanaanmM f(x)=‘!2T " g(x)—- Oynxunx y = f(x) ABaseTCH,
nenpepusroll ¥ yGnmatomelt mpu x > 1, 8 pynxuns y=g(x) —acnpcpun-;

Holt u Bodpacrasomeh na seelt ynenosoli ocu OX . lostomy ypasnenne (6.20) .
HMeeT He Gonee OMHOTO KOpHA. ﬂonﬁopoumomememﬂmmﬁm

pes x, =35.
® Omeem: x,=5.
PemTs ypasHenne ;
ety +(2x— ) +14J2p-2) +(y+1) +9 =

=9y +(2x+1)’ +16. ©.21)!

Pewenue. Tlonoxmu a(x+y;2x—y;1) u, b(2y—x y+1;3). Torm;
H=J(x+y)z+(2x-y)2+l " |5|=J(2y—x)2+(y+l)2+9. Mycm E=l
= a+b,Torms ¢(3y; 26+ 4) u [ = y9y% +(25+1)* +16.

B TakoM chydac W3 ypaBracHuE (6.21) BuITEKAaeT PasCHCTEO |3|+|3|-

-|-+l_>| Cnenoaaunmo,nerropuawb SBANIOTCA KOJUTHHEADHLIMH. Bmﬁ

2y 2"'-_‘v=l.O‘l‘::no.:m MOJMYYaCHM CHCTEMY ypmw
2y—-x y+1 3 p

CBA HMCCT MOECTO

mern
‘ X+y =l
2y-x 3 4x+p=0, :
HIH ;
2x-y=l 6x—4y=1 ’
y+1 3 :
Kopmmmmeﬁmypmmﬂmxﬁl y,=-%
¥ Omaem: x, -1, 7 -2
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@ Pennirs, ypaswerme
VI5-12cosx + YT ~df3sinx = 4. (6.22)

Pewenue. Boeges B paccMOTPEHHE BEKTOPH ;(Jssinx: 2J§-J§cosx)
w B(2-3sinx; Jicosx), roraa [o]=5-1Zcosx u f|=\7-4Bsinx .

NMycm. c=a+b. B raxom ciyuss sextop c{c,;¢c,) WueeT koopavHaTH
quﬁsinx+2-ﬁsiux=2 " 01=2J§—J§oosx+ﬁcosx=2wﬁ, & ero
MR paBHa H=M=4.

Herpyano sugets, wro ypasnenne (6.22) npeacrasnser cobolf pasescreo
H-I-H-F-{»E.Cmmm,mmpu awb KONITHHEADHBIC, 2 CIIC To'-
Hee, COHANPABNCHRIS, A 3TOT (akT O3HIIMCT, HTO X ONHEOHMCHAKE KOOPIHEA-

TH NPONCPIHORAISHE H KX OTHOMEHHE GONbIe WY, T. €. AMOCT MECTO CHC-
TCMA

Vsinx _Zﬁ—ﬁoosx
2—-ﬁsinx- JIeosx

Ji sinx

2—333inx

(6.23)
>0,

M2 ypasrenns cucresss (6.23) caeayer 3sinx+cosx=2, %sinx+

+%c03x=l, sin[x+£]=l u X =%~(6n+!),me B — LEJ0C HHCAO.

6
Tax kax Jisinx<2.mmuepneucm Bsinx >0 nonyyaem He-
Z-Jgsinx

PORERCTBO Sin X > 0, ROTOPOE BLINOINTHOTCS ANY x,-%-(ﬁuﬂ).mn — menoe
Tacno. Cneno=areimio, FRincHHES JANERHA X YIOBNCTROPMOT CheTeMe (6.23).

¢ Omsem: x, -%(6»+I),ue n — UBJOE YHCAO.
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PemiETe B HONOKHTEABHEX HACNAX CHCTEMY YPABHEHRH
x+y2+zs=2,

L+ 1zt =4, (6.24)

Leytelt =8

Penienue, PaccMOTPEM 03 BEXTOPA E(J;;y;zwf;) A E(xJ;;yz;zzJ;).
Toraa ¢ yYeTOM TICPROTO H TPETHEro ypassenil ¢ucteMbl (6,24) MoxHO onpe-

mn|_|=Jx+y’+ =J§nﬂ=J1’+y‘+z’sJ_=2J-

BHMHCIHM BOCHRYC YITIA @, oﬁpmmuomnemopm aub no bop-
Myne (6.4), 1. e.

aoh .r +y° 4z

a5 2R

OTCI0NA CRETYET, T BEKTOPH G B 5 KOUNEBEADHBIC, 2 3TO O3HAWACT,
2
YTO BX ONHOKMEHHWE KOODXMHATH NPONOPLHORMIBHLL, T. & 1 ’y?=
x

oS = l‘-—l
4 “

2
-57J.;- wig x=y=_z. B TAXOM C/lynae cHCTeMa ypaaHenuit (6.24) mpuun-
Nz

.t+x2+13-2.

Pel+ateg, (6.25)

C+xter =8

Tax ko x+x° +x’-x(l+x+x2)>0 B l4x+xi >0, 10 x>0, Kpose i
TOTO, U3 NEPBOTO YPaBHEHNN cHcTeMu (6.25) caexyeT, uro x < |, mOCKOABKY B ;

NpOTHEHOM CHTYuBe X+Xx° +x° 23, anpemmnopomypmenmmni

CHCTEME! NONTYIAEM X > 1, TOK KO& HHARe L+ +x* <3,

Crenorgremsno, cHcrema ypasueawii (6.25) HecoBMecTHa, T. €. cncma j
ypaasewmhi (6.24) e wmeer xophett, :

¢ Omesem: xopneil nor.
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mlpp—

EE Peumnsrs cHCTOMY ypasHetnii
J(x+ 2)2 +° +.!(.11:-2)2 +yt =4,

xz-i-yz -6x+3=0.

{6.26)

Pemense, TIycTh BOKTOPH G, b HMEICT KOOPEHHATM (x+2y) n

(x=2; y}, coorsercraermo. Toraa IEI=1! :|:+2)2+y2 H [3'=J x—2)z+y2 .

(ycts ¢=a-b ., TOrAR ROOPARHATAMM BEKTOPA ¢ ABAXHTCA (4,0) » H=4.
B TakoM COyua® W3 NEpBOTO ypaBHEHHA cHCTEMH (6.26) cheayer, wTo
15|+H-H,amomm'r,mnmopu a u b xonHReapHEe.

TaxmpuEuSmmupuue,m-:%=z.Euunpnm
’ It 4

yao,mcmomenueﬁgﬂnpomwm.
x—

flyers p=0.Toraa u3 (6.26) nomynaem cHcTeMy ypaBHennii
le+2|+}-2|=4,
{xz--ﬁx-l-SsO,
XOTOPRX HMECT CAMACTBEHHENE KOpeHs X =1 .
Mockonbky IEI+|5|=F-5I, 70 BEXTOPH @ B b NPOTHBOMONONNO Ha-
npaeneRnbie. CIEAOBATENLAO, TPH X, =1 AOMKHO BLIMOTANTECS HEPABCHCTHO
x+2

;—£<0.Jlemmoyﬁmnmmmmrnrmnnom.

¢ Omeem: 3, =1, y,=0.

@ PemmTs cheTeMy yparHeHH

x+y+z=A13,
(6.27)

Vit + +Jy1 +4+4z2 49 =7,
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Peutense. Tiyers a(x;1), 3(y:2), e(3) 4 s=a+b+c. Toras, ¢ yue-
munepmypnnemcmm(&ﬂ)mm;(v‘ﬁw) u|I|=JEE=7.
Tmmnpnsmuﬁ=J;le,|q=W HIEI=J22_+9,Tomampom
ypasresa crcTemn {6.27) crenyer pascHCTBO H-I-H-I-FI'-H e s=a+b+ec.

HspaseaemH+|5l+H H CHERYET, 470 BCKTOPH d, b,¢ B 5 ARNFIOT-

€9 KOIHHECAPHBIMK, T. €. %=§=§=§. Orciona nonywsem -t;=ifi.
N[t}
3 AT ,
¢ 0m¢m:x,=J]_3,y,=Jl_3, z,=Jl_3.
6 3 2

. @Pcmmcumyypﬁmmﬁ

X+y+zHt=6,
(6.28)
VI3 44— +49-22 4164 =8. -

Pewenwe. Onpenchnm Ha IIOCKOCTH BEKTOpH 4, b, ¢, Ewen}-mmma

cv Sl 2], Sy ). o) 3 o
muc.uywﬂ—,’ -(1-#)=1, =2, |4=3 n g =4.

Nycrs a+b+c+d=5, Torna W3 CHCTEMH ypassenni (6.28) cnenyer,
4TO KOOPAMHATAMA BEKTOPE 3(3'“3'2) SBAMOTCE 5, =6 ¥ 5, =8, T.&.0

|;|+H+H+nz|;|. (6.29}
Pagee 6un0 ycTaHOBACHO, 4TO |a H-—l ﬁ-z H- I—I 4nﬁ=10

Ovcioan caenyer, mnepanenmomz?)npenpanmmanpawneno A 210
O3HAYeLT, w0 BEKTOPH 4, b c, dusm:mmmneepmm
CREROBATENLHO, HMEET MECTO
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]

. (6.30)

X = ¥ = z — { =
Ji-s 74-»—:'2 39—2z Jle—tz

Kopuamu cuerems! ypastenu (6.30) aansiorcs x, =%, 7 =l%, Z =I-§-

nh =2-§.

3 1 4 2
¢ Omsen:; =2 =I;, z,=l-s-, !l=2-5—.

‘ PeImnT: CHCTEMY YpaBHEHHUH

2,2
x4y =4,
631
xy—l+ypdx—1=2x+y-2.

Pesenne. U3 cacTemta ypasresiit (6.31) mveeM x > 1, lyets ;(x,y) "
B(Jy-l,\/x—l). Torza I;I=sz+y2 =2 H |3|= ¥+ y=-2. Burncaum

CRATIPHOE TPOMIBSACHIE BEKTOPOR awu E.mma ach=x y-l+y\lx—1 .
Tak xaK |;lo|a=2,fx+y-2 , T W3 BTOoporo ypasaenus (6.31) cneayer,

yro Zoﬁslq-ﬂ,ammﬂm O3HAYELT, YTO BEKTOPH @ W b ABATIOTCH
KoaniHeapHBIMH. CneRoBaTeAbHO, = mmxmzy y=-1.
7;-=l x-=|

Beenem b pacemorpenue dpymrumio f (x)=x-\/x——l . Toraa nonyuaem
dymawionansaoe ypasiemme f(x) = f(¥) (MeTomp pewerus GyHKIHORAIBHEX
ypasnesmit npuseners B pasaene 5). Mockomay pyrkmiz f(x)=xJx-1
ARNSETCA BOSpAcTaIoMmeH mpu x> 1, To M3 ypasHenus f(x)= f(y) cnenyer
x=y. B TaroM cAyude mepBoe ypapucHHe cHoeremir (6.31) npunuMmaer BRI
sexl=4, OTKYNa Cnexyer X =#J2. Tak xax x>1, T0 OROWYATENBHO

llouyqaeuxi-y‘=ﬁ_

¢ Omeem: x, =2, y,=2.
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Tiyors (2 1;1), 5(1; 2;1), c(t;1:2) u 4(7;8;9). Bupasars sexvop 4 :
uepes BeXTOpH a, b 1 . ]
Pewenne., Bymmmmemmnemﬁ B BHC i
d=xa+xb+xc. 6.31)§
TNMpuHuMaS BO BRHMAHME KOOPIHHATH BEKTOPOB a, b c,dud;opuyny
(6.31), nonyuaesM cuctesty ypasteHnh
21""&'*’13 =?,
X +2x, +x; =8,
X4 Xy 4+ 2%y =9,
pelIag koTopyIo NoAyuseM X =1, x, =2, xy =13,
B TaxoM cxywae dopuyna (6.31) npranmaeT sun d=a+2b+3c.

E

¢ Omeem: d =a+2b+3c.

@Bmopua bncmnomwﬁmmuwmno&pmymnompmi
npyrcapymuwnnlzo" PassoRNTs BEXTOP g o wexTOpaM b M ¢

ﬂ HZHHI

Painense, TpeSyerca HaliTH NPEICTABICHHES BOXTOPA @ BBuAE ¢

a=ph+gc. (6.32)%

Bexrop a, npencrmcunuii TOCPCACTBOM (6.32), ymnomum cxsnpn&
CHAMAIR HA BEKTOP b, a rarem HA BEKTOP C, TOTHA

{d°b= pbob-l-qboc,

ace= phoc+geoc.

(6.33)j

TIOCKONEKY BEXTOPH @, B, ¢ 06PRIYIOT NONEPEO APYT ¢ APYToM yron 120°

H H-S, Iq=2, F:I=l,'m
;o3=|;loﬂ-eos!20°=3-2-[—%]=-3,
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boc =H-H»coslzﬂ° = 2-l-(—%]=-l,
acc=d|:|q-cos120° -3-1.[—%]=—%.

Ba3=ﬁ-lq‘mﬂ° =4 u 302=H-H-eosﬂ° =1.

B Takom cyuae u3 cucTeMel (6.33) nomysiaeM CHETEMyY YpaBHEHRAMH OTHO-
CHTENBHO HCHIBECTABIX P W ¢ CRERYIOWICTO BH/AA:

-3 ‘_AP -4,

3 (6.34)
~2 =-p+g.

KopuaMr cuctemm ypasuennii (6.34) ssumorcs p, = —-;- H ¢ =-3,
CresoBaTeNbRO, HCKOMOS paasoxkentie (6.32) uMeer R a= -—%5— 3c.

€ Omeem: E=-%5-3c .

@ Haifvn MEHUIMAIBHOS 3RAYEHRS QYHKUNN
F(xy)= -sz +y —dx42y+544Jx? + 57 +6x—-dp+13.

Pemenue. Tipenctanum dynkumo F(x,y) © sume
F(r,pymf(2-2F +(p+1f o f(z+3 +(p-2F .  (639)

Beeziem Ha DNOCKOCTH BEKTOH @, b ¢ koopauraramn (x-2;y+1) u

{(x+3;y-2), coorneTcTeerHO0. Tak Kak |E|=,l(x—2)"l +(y+1) n IEI-

=,](.1t+3)2+(y—2)2 , 0 13 dopmyai (6.35) caenyer, uto F(x,y)=|3|+|5l.
Nycrs c=a-b, Toraa xoopmARaTaMy BexTopa ¢ Anmmores (-5;3) H
757
Nockomsky c=a—b, T0 H-I-HZF—EI H F(x,y)zm.Ten@bnwﬁ-
X0AHMO DOKA3ATH, YTO HONYUCHEAN NIRHAY OLleHKa GyHKIMN F(x,)) XOCTR-
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WUMA, T. €. CYIRCCTRYIOT TAKHG THAUEHMS X=X W p=y, npultomp&ntlmlt
mF(x,y)upumrmJ_
Ecmn F(x,py)=+34, roH-l-H r B‘ re.mropuanbmn.mme-

i
apem(hmmc.mw,m :—Ez'v—"'l ) x-%z.ﬂo:mu » =-l,j

]
kel a4 -im

TOrm X = =3y =2,

e snawesma %, By, nogcTaenTs b (6.35), 0 F(2,-1)= 34 . Cnonos
BaTeNILHO, MWHHMANBHOE SHAMEEMO Gynkawn F(x,y) passo V4.

.M.‘ Fﬁ=‘ﬁ-
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KombuHupoeaHHbie Memoodbi

[Tp# peurensm CROXMLIX 30849 1O MATEMATHKE RCTTOBIYIOTCH CRMME Pas-
HOCOPASHEIC HECTRHAAPTHLIC METOM, GONEWNHCTEO U3 KOTOPEIX TPYAHO NOA-
aacTen enaccHuIANH, Kax paBHIO, TAKHE METONM OPHCHTHPOBANM HA pe-
WECHAN OTHOCHTENENO Y3KOTO KPYTa 3318, OXHAKO HX 3HAHWC M YMCHHE WMH
NOTBIOBATHCA PECHMA HEOOXOIMMO LM YCTICMHOTO PRIFEHNX MBTEMATHHECKHX
34789 TIOBHIOCHHON cnoxwocTH. B HacrosineM paiznene npuUBEncHE! 3ana4M,

PRWCHHE ROTOPLIX SaHPYETCH HA NPHMEHOHNH OPHTHHATBHEX (exTHBHbIX,
HO CPABHMTCNILHO PEAKO BCTPEHAIOMMXCH) KOMOHHMPOBAHHEIX METOX0B,

3anavu 1 pewesHns

E Pentrrs yparwenne
2 (2 +l)x2-1-2=0. (7.1

Peutenue. PaccNOTPAM YPABHCHNC ¢ NAPAMETPOM @ BANA
P -(a+1) +a* =0, (1.2)

KOTOPOE coBmanacT ¢ ypasaonnes (7.1) pu ycnoaum, w10 a=+2.

[lpencranim ypamnenme (7.2) p BHAC XBAADATHOTO YPABREHHA OTHOCH-
TENERO HCHIBCCTHOMN MepeMesoi a, T. €. a@-at+x -5 =0. Pemax xsax-
paTHOe YPaBHCHNE, NOAYYAeM

- e IO _ ¥ 1x(x=2)
2 2 ’

a2
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win gy =x>—x, @ =x.

Nocxonexy a=ﬁ,mmmypmumocmmaom
ot x BHm x* ~x—+2 =0 w x=+2 . Orcione ReTpyRHO MOMYSHTS TPH KOP-

Ha yposrewnn {7.1), 1. e
m=1¢JI;4J5 —3

’mx,sl+ +445 x2=l_“'+4‘J§ xg"ﬁ-

2 Tt 2

PemATs ypanHeHRe . .
23R 4 x43-P =0, (7.3)

Pesiesisie. Ticpemauesm ypasesne (7.3) ® BHze yPABHCHHE & BAPAMETDOM 4 5
KOTOpOC coanaxnet ¢ (7.3) npn a=J§,1~.e.rmeeu x* -2 +x+0% —a=0,
Moay9cABOe YPABREHHE AWIRCTCA KBANPATHHM YPABHOHHEM OTHOCHTCABED
NapaMeTpa a, KOTOPOe HMEST BHK

a -a(:x’ + I)+x" +x=0, (7.4i
Keazpamoc ypansene (7.4) Hmeer a88 KOpPHI :

25" +1x(2x-1) ;
= > .

i
T &= x2+x.ua,=x —x+1. Torxax a=+f3, TO NOXYIacH AB4 ypasne

msommnepcuemmﬁxmx +x-3=0m 5" —x+1-43= 01
KOPHAMH KOTOPHIX FETOTCE

—12 1+ 43 124433 .

i

A= Boas—
-I+Jl+a3 —1-41+453 l+Jﬂ5-3 3
¢ Omsem: HE———— HE——, =
_1-4y4f3-3

X4 2 . :‘



KOMBUHLDOGAWNDE MOMODH 165

@ Peurrms ypasacauc
° -(ﬁ-n-n)x’ +x+7-J7=0. (7.5)

Pesienue. Buecro ypasnesn (7.5) GyacM paccMaTpHBATS YPaBHEHHE
X -(p+l).\f2 +x+pi-p=0,

moropoeoommercypasm(?.&)npgl p=\ﬁ.

Tlepenimes ZaHROE YPABHCHRE B BMAC KBAADATHOID OTHOCHTEALEO Napa-
METpa p, X, € B BHAC

2 -p{R+1)er -2 +x=0. 76)
Koprawuu ypaeguenun (7.6) sansiotes
P 1-1:!:J(Jr2 -l-l)2 —4(153 - -I-x)

P2 2 =

=x2 'l'lin‘ _4x3+6x’ -dx+1 ’x2+liq(x-l)4 _xz-l-l:l:(x—li
"2 2 - 2 ’

Orciona nomyyaeM oy =x 4 p,=.t’—x+l.Taxm p=~ﬁ,m x=f7
n x*-x+1-47=0. Orcroma MONYIacM TPH KopHa ypapaesux (7.5),

e x=v7,x laya7-3 W 13=<I- d4f-3 .

2
_1ryaf7-3 x3=l- 473

2 ’ 2

& Omeem: x, =7, x,

Pewnms ypaBHeHne

J35—234$-2x =x-5, )

Pesnense. NepaoBavenbio ONPSASIM OONACcTH JOMYCTHMBIX IBEICHAR Tie-
pemenpoii x B ypanacsni (7.7). Vimeer mecto

45-2x20,
35-2Ja5-2x 20,

x=520,
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OTKYXRA caeayet, yro $<x<22,5.

45—y

Baenem HOBYIO NEpEMEnRHYI0 y=J45-2.r , TOIRA xe—= H ypashe-
nie (7.7) NpHHMMACT BUX

235-2y =357, ‘(7.8)

rae OSySJﬁ.Bmsnmmoﬁewmmmem(?.E)ﬂmm

o0pasHo, OCKONBKY B TAKOM CYSSC MNIVSACM YPaBHCHUE HeTBCPTOH CTeuEHH
OTHOCHTEIRHO nepeMenBol y .

PaccMOTpHM YPSBHCHWCS C NapaMeTpOM d BAJA
2Ja-2y=a-y", (7.9)
KOTOpOe coRmanaeT ¢ ypasnewues (7.8) mpa a=135. Ilocne mospexeHEs B
xeanpat obenx uactelt ypasrenna (7.9) nonyuseM ypabHerme propoi crenenu
OTHOCHTENERC TIAPAMCTPE &, T. €. a —Za(yz +2)+y‘+8y=0 HIH

a2 =yz+2:i:'JJ.|"l +4y +4—y' -8y =

=y e22 J7 -8pra =y +222(y-1).

Orcrona cnexyer al=y2+2y R a =y2-2y+4.Taxm a=35, 10
HMEeM COBOKYITHOCTS ABYX YPaBHCHMII OTHOCHTENEHO MEPEMCHHOH ¥,
T. € y2+2y-35=0 ;| yz—Zy—3l=0, H3 ROTOpoH momy9JacM cammcTBEH-
HEIH ¢¢ KOpeRk y; =5, KOTOPHE YAORRETROPALT YCAORHIO DSySJE.

2
Tax xak x = 45;"’

By)=5,10 =10,
® Omeem: x, =10.

5] Pemmrs ypasuenne
x+yf3+fx =3, | (7.10)
Pewenne. Ob0388HM 3+J;=y, Toraa w3 ypasaenns (7.10) noxyvum
CRCTCMY YDBBACHNH
x+JJ_;=3,

a.11)
3+dr=y.
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H3 ccremw ypaemenuii (7.11) cueayer, wro 0sx<3-3n y23.Ecm
CROWHTE 06a ypasnewns crcresst (7.11), 1o nonymum x+.Jy +3++x =3+ y,
_\--y+J;+J;-0 HAU

(Vr+fy J(Va-yfy+1) =0. (7.12)

[Tocxonsxy Jxzo0, yei, o J;+J;>0.Cuemmmm,mypau-
weHan (7.12) nonygaem J;-J;+I=0 W J;-J;H.Orcrmcnuyﬂ

y=(\{;+l)2 mm y=x+2Jx+1. Tockonsxy 3+fx=p, 10 34fx=

= x+2Jx +1 win x+J;-2=0,pemu KOTOPOS OTROCHTEABEC NCPEMEHBON
J.;,nonyqaeu Jx=1 um x=1,

¢ Omsem: x, =1,

Ipuneagnue 1, Ypanneaue (7.10) MoxHO DEHIHTL METOROM MBGACHRN NApE-
meTpa. JIns 31010 HeobXoaNMO PEHINTE OTHOCHTENMHO NADAMETPA d YPABHENNHE

x+Ja+J;=a,mmpoeconume‘rcypanmn(7.lﬂ)mu as3.

fpumevanye 2. Unoeron eme oful Meroa powetns ypassenna (7.(0), Tlyers
f(x)=x+J3+J; » TOFTIA HETPYHO YCTSHOBKTS, w0 dymaum y = f{x) saaser-

cf nenpepuakoit H BospactarodicH wa ofinacTu ¢¢ onpoAcsensta x2 0. B ol
caxsn ypasHerue (7.10) umeer ne Sones oxsHoro xopua. floabopoM MoxHO yers-
HOBMTM, ¥TO X, =| ABANETCH CAMHCTBLINLIM KOPHEM ypanHenms (7.10).

Peamms ypanuenne
S-xmi?-5, (7.13)

Pewentie. Tax xax 5~x20 n xz-szo,‘wo&moxonymmm

HeHHI nopeMeHHON x B ypassenuu (7.13) msmmoren x<—f5 u 55555,

OGosuawem J.‘>_-;=y,1wm Szyz-l-x H ypasucane (7.13) nprammact

onn p=x°—y® -x, orxyna nomywaen ypasuesme (x+y)(x—y~-1)=0, Pac-
CMOTPHM JBA CIY98.

1. Thyers x+y=0, 70rA8 x+J5—x=0. Tax xax V5—x20,70 xS0 »

x<—f5. Us yPaBREHRS x+5-x=0 nonytaeM ¥ +x-5=0, or-
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J—T 1
|

'l:tzﬁ Tox KaE xS -5, T0 ypammmg

—1J"

KYAR CHCHYCT, 9TO X5 =

X+43—x = 0 mveer expRCTOCHRMIL KOPEHS X, =

2. lyems x-p-1=0, vorma x-1=5-x,rze J-sti.Bmmoﬁq
Y3CTH JAHHOTO YPABHCHHA B KBRAPAT | NOAYTAM KBAADATHOC YPABHEHNHE

x2=x-4=0, KOpHAMN

J55x<5, T0 ypassenne x-1=+5-% meernmemcrmnul
l-H/l— :

—1-42_1 5 ==l+«/ﬁ

€ Omssens: x, = 3 2
IlpnumYmmUB)mm&mopemmmmtJ
weTps a (oM. pemienne ypaswemnsi (7.1), (7.3), (7.5) u (7.8)).

Pannmypmmme "

1
8mx=m+m (7.14]

Peinenne. OGNacTHIO ZOMYyCTHMBIX JHaYCHENHE NCPEMERHON X B ypasnod

o (7.14) saamores x*%n,rmn—-mnoemm. i

H3 ypaanesnnn (7.14) ooxy e ;

4sin’ x-onsx=i2§-sinx+%oou s 28in2x-sinx =oos(x—1;-],

ke

oos.r-coslx:oos[x—-;-], cmx-oos[.t——;]-oosh,
. x) . x . x

-2 — e | — 3 . -+ —— =0.
sm(x 6] sm‘s cos3x, cosdx m(x 6]

mm(g_(x-%)]=o, o3z oos( 230,

Zm(x+i;-]ow(h-§-]=0

PR T VORI PR TP NP
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PaccMoTpiM cOBOKYTIHOCTE H3 ABYX YpaBHeHuit
cos[x-rﬁ] =0 u nus[Zx-l]= 0,
3 3

KOPHAMH KOTOPHIX ABRAIOTCA X, =%(6k+1) " =|£2-(6m+5),me k,m —

L1BIE MHCTA.

4 Omeem: cm. Boiwe,

Pemmts ypastenne

. 2 3 5n2
acsin” x +anccos’ x = ——, (7.15)

32
Peucererne. OB03ayMM arccosx =y, Torta 0< y<x. Miasectdo, 4ro
. R . 4
arcsmx-l-meosx-;. NOATOMY mmx=5—y H u3 ypasacnus (7.15) no-

Jy4aeM YPABRHCHHE OTHOCHTENBHO MEPEMENRO ¥ BHAA

x 2 St
[E—y] +y2 23 H% 64)?2 —325y+332 =0.

3r T
Pewas nocncaee YPaBHCHHE, OMYTACH y,=T H Y =E.Tmuoﬁ-

Pa3’0M, HMEET MECTO
3z X
M -amcosx,==? "y, =meosx3--8-.

OTMeTRM, TTO HAHRACHHNE IHAUCHRA ) YITOBICTBOPAIOT YCAOBHIO
O<y<x.

3z z
Crenorarennio, x, =008 W Xy = oS

x

“Omumx,=cos3—:-.x,=coss

lg(amtgx)-l-lg(mgx)--ﬂ . (7.16}
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Pesienne, HWM: coaoiicTea Norapipuos, yparnenwe (7.16) MO
ACPONHCATL B BRAC

arcigx-arcetgy = 1. (7.1?}
OGoanaumy arcigx = y. Tax xax --§-<w<%,amypmem(‘?.lﬁ}

i

caexyer arcigx >0, T0 0<y<%.

Tak kak arctgx = y, 10 W3 ypassenna (7.17) nonyuaen amctgr=;l’~. llol

b 4

i
2.0nmomecmo(cn.nepnm'lj

3 1
CKONMBKY mlgr-l-arcctgx-;.‘ro y-l-;-
l i 7 |
c180 (3.3)), ecom y >0, 10 y-l--;zz.Bmcwu,wo Ecz.umo

JATH BHBOA O TOM, 9TO YpanHehne y-l--:-;--;- Ropreit He nMeeT.

® Omeem: vopueli Her.

Pemmsypaaneme

;
V3P —Sx+ T+ 3 ~Ta42=3. (.1

Pewenue. Npeobpasyem ypeaaesme (7.18), Bonons3ys #3BeCTHOE
a-b

CTBO 0+Js=ﬁ.w Ja-b 20, vorm

3x? -Sx+ 73 +Tx-2

N =i e S ]
J3xz-5x+?-\,3x2—?x+2=2x;5.

Ecan ypasnennc (7.18) cnoauts c ypassenmesm (7.19), To nonysam

HEHHC M=%?- Mocxoanky Meean 48CTE YPRAHEWHS HE

Tennia, 70 x2-7. Bossenem obe wacTm ypasHenus B KEAZPAT, U It
KBAAPATROS YDABHCHME 26:2—59x+l4=0, KOJHHIMN  KOTOPOTO
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xn=2 H x2=%. Henocpencraermmoit noacranoexodi s (7.18) ybemnnesecs,
4T HAFLACHHEIC INATEHAN X SBRIMOTCA €10 KOPHAMH,

7
& Omaewm: x, =2, xy=—.
* *3 26

Wl‘[powpmnnme@rpoﬁym no 1ok npramse, €10 neol-
X0ZHMO Y(eAHTLCA B TOM, 9TO NPH RafICHHBIN JHANCHWD X NOJKOPEHHME Bbi-

pixensa B ypasnsuni (7.18) SynyT weorpuuarensnel,

Kpome T0ra, Heobxoaumo Taxme yGeautses, uro Ja—vb =0, 1. ¢.

V32 —5x+7 Vit =Tx+2 0. Jina 31010 [OCTATONHO IHEUSHEN X, M X,

ROMCTIARTE B NPaEyo uacTs pasenctea (7.19), xotopas nocne NOACTAROBKH
AOANHA TPMHIAT SHAYEHNN, OTARMHNE OT HYIA,

m Pemwme ypaswenne .
VI - Tx 43—V —Sx-1 = -2-Vx?-3x+4.  (7.20)

Pesuenue. Tipeobpazyem ypasnenne (7.20) #a ocHOBE HCHOALIOBAANT Pa-
a-=b
BEHCTRS J;*Jsﬁm,m az20,620m JE+J3>0.

Toraa ypassenye (7.20) npmnivser sun
3’ - Tx+3-3+5x41 _ x1-2-2"43x-4

33::’ -Tx+3 +33:2 —Sx-1 sz-Z-l-sz =3x+4

Orciona NONywaeM ypEBHeHHE
-2(x-2) . 3(x-2) . a.21)
VAP 7434432 S2-1 VP -2+VP —3x+4
H3 ypaswerna (7.21) caenyer, 410 x; = 2. HemocpeacTaensoll noacTanos-
ko# 8 (7.20) yOemmacucs, 710 HaliACHRQO JMAUCHNE X ABANCTCN €10 ROpHEM.

Toxauen, ¥ro APyTHX xopreli ypasnense (7.20) no mueer. [lycrs xw 2.
Toraa pasxemim obe secTs ypasnesyn (7.21) Ha x—2 ¥ OmyIAM

-2 3 .
2 . A
33:’-1x+3+]3:’-5x—1 Jxl-2+3xz-3.r+4
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TlocKOMEKY NoBas HacTe ypapHenu (7.22) MOXET MPWAAMATD TONLKO OT-
IHBICHAA, & PABAKL SACTH ~— TOMLKD MNVIKHTEALHEIS THAYCHHA,

PYUATEABHEE
T0 ypasnenne (7.22) xopsielf He Mmeer.

® Omoem: x,=2.
xu(VarT+1)(Varrt+a +5-7). (7.23)]

Peusenue. OONCTHIC HONYCTHMHEX JHAUCHRE NMEpeMeHsOd x B ypas-
Hermw (7.23) mpmroTes x 2 1. Yanoxum ofe yacta ypasuenns (7.23) na)

Jx+1-1, Toraa nomywsm |
x(\{;_l—l)=(\’.t+l+l)(4x+l-l)(\j;+]+,2+x_7), 3

s - 5= (xal-D{arirr +2-7),

x x+l—x=.er+l+x3+xz-7x, |
C+x’-6x=0. (1.29)

Koprmmu ypasuenux (7.24) sensmiores x; =0, x; =-3 u x; =2. Osuaxo
x,=0 -— nocropommii xopens amt ypanwewws (7.23), HOCKONEKY HDE ITOM
JHAYCHHR X €0 Ncpas WACTE ypaBHcHua pasua 0, a npasan wacre menswe 0.
Tag vak x2-1, 10 x, =3 ne Momer GiTL xOpHeM ypasermis (7.23). B sroit:
CBAM Xy =2— emcrmnuﬁxnpemypagnem(?.zs).

¢ Omvsem: x,=2.

m PerauTs ypasueHue X
Y+l s =Pl ¥’ =x.

Pomsenne, Bwnxyﬁoﬁemﬁmmﬂ.zs)nnpnmm‘
manEsyeMca (popuynokt (a+bY =" +5° +3ab{a+b) - Torzs nomymm

x-‘px’-xﬂ-ya-d—x’_-:#—l)-(v;dx’_-;)-
=x+l-l-‘.t"—x'+3-$x+l){x3—x) (Wi-#;’:)

29
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Orciom cnexyer ypaencnune

i’x(x’ -x+l) ( %.-'+vx} -x+1 )=
= g}(:ﬂ)(:’—x) (m +¥7P -« ) (7.26)

Ongako N0 yCNoRHIO Y+l —x+ ={x+i+ x’-x,noamuyypan—
nenne (7.26) nparMMacT BHA

(%-Hvx‘,'—xﬂ )-(’yx‘ -’ +Jr—%r4+.tJ -x}-x )=0.

PaccMOTPHM JBa Cyvan.
1. Tlyers i!I=—ﬁx’-x+1,mm x==x +x—1 wm ¥ =-1. Cnezopa-

TCABHO, HMeeM X =—1.

2. Oyers ¥n* =P +x =Y+ =x% - x . Orciom nomywaem ©* =2x=0
Hx=0, x:,‘=-wﬁ, .r,,=J5.
BumonrwM npoeepky u ylenumca B TOM, UTO Bce Balizenmbe IRATCHAN
nepeMeHnoll X NBINIOTCA KODAXMR ypasrenna (7.25).

® Omeem: x,=~1, x, =0, i =—J2, x,=2.
c $N10+ 2 ¢ x 47— -x =3, .27

Pesenne. Obossasmm 910+x:+x=u n Y7-FP-x=v. Tom m
ypasgenun (7.27) BIITEKAET CHCTEMA ABYX YpaBHesHil OTHOCHTRNEHO mMepe-

MEHHEIX 4,V BHAA
u+v=13,
{ ‘ (71.28)

wt vt = i7,

e u20 mval.

INpeobpasyem By J8cTE BTOPOTO YpaBHECHAA cHereMu (7.28) cnexyio-
Itvam o8pasom:

utavi= (uz -l-vz)2 “2ulv? = ((u -l-v)2 - Zmr)z -2,
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Tak kak #+v =3, TO HMCEM YpaBHCHMC (9—2:4»)1-2142‘3 =17. Omonai

nonyaaeM uv=2 n uv=16.
PaccuoTpRM ZBe CHOTEMB

U+y=3, u+v=3,
| ]
Kopumm neppofl cucremul apmmones w=1,v=2 0 #,=2,m =1, a
BTOpAN CHCTeMA KopReli ge AMeeT, 1

Crenosaremsao, Y10+x> +x =1 n'JO+x +x=2, Omommym

mmmmmmmnqmmmﬁxmx +x+9=0u X +x- 6=
=0, Tlepeoe ypasnenne xoprelf e uMeer, ammporocnemx,——Su

x2=20 ;

¢ Omeem: x, ==3, %, =2.

@ PeunnTs ypasucHue
(x-2Y -(5-3) =1. (1.29)

4

Pewienne. Beeaem #OBHE NCPCMEHHNE ¥ =Xx—2 H v=x-3, TOr2R NO- '
Ny4HM CHCTEMY YPABHEHHIt OTHOCHYE/IEHO NEPEMCANEIX ¥ M v BHAA

u-v=1, '
(7.30)‘
w’ —v =1, s

,Hmnemﬁmmsmpomypammucmm(?m)mumm
AY10I0A4 HENOIKA PABHOCHILHGIX

i
{
4

o - =(u-v)- (u +u’viuly -l-uv’-l—v) .
=(u-v)-(u‘+v" +uv‘(u2 +uv-|-v2))-
=(u—v)-[((u-w)2 +2uv)2 -2 -l-mr-((m—v)2 +3 w))

Orciofia ¢ yweTOM YPaPHEHWH cnereuu (7.30) nonyuuM ypasmenue
(1+20) -2 +uv(143w) =1 1w Su?v? + Suv = 0. Orcioz caeayer,
410 #v =0 0 uv=—1, PaccMoTpHM oBa CTyyan.
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Ecmt uv=0w ¥—v=1,70 4 =0, vy =—1l H =1, 3 =0,

Ecant wv =~ w u~v=1, TO uMeeM KBAAPETHOE YpaBHEHIC W -u+l=0,

ROTOPOS XOPHE He HMeeT.
Nockomry u=x—-2,70 x=u+2 U Xy =i +2=2, X, =y, +2=3,

® Omeem: x,=2, x,=3.

@ Pewnre ypasuemee
(x+8)(4-x)(Vx-8+2)=6. (7.31)

Pewmenye, O6RACTLIO AOMYCTHMEIX IBAYCHHI NEPEMEHnO# X B YpanHe-
s (7.31) seamorca x28. B Taxom wiysae r+8>0, 4-x<0, Jx-8+
+2>0 u, cnenosaTensHO, AeBaN YacTs ypasuenns (7.31) ma obyacri xomyc-
THMBIX 3HBMCHMI X SRIECTCA OTPMIIATCHLHOH. l'locwomyﬁmm ypaBne-
s (7.31) npuHiMAST BOACKHTEARROE 3BaYEHRE, TO ypasueHie (7.31) xopuel
HE KMOCT,

¥ Omeem: xopueii uer.

@ Pemurs ypasnenne
|x+J;-ﬁ|=|1+2x+m+Jml-|Jm+x+ll. (7.32)

Pesmenue. Q8nacTnio HOMYCTHMBIX JHANCHMI NEPCMEHHOIT X B ypaBRe-
wiw (7.32) semnores x 2 -2 . [lepermamen ypanHenwe s saxe

|x+J.?E|+|J§T3+x+||=||+2x+JE+Jﬂ. (7.33)

Hetpynno 33METHTS, YTO JNA BRPAKCHWH, HAXOXNIMHXACK TOX 3HAKOM MO-
BY.NVA, HMEET MECTO PaBCHCTRO

(x+~.’;:2-)+(m-|-x+l)=l+2x+mh/;§ .
Mockonuxy w3 paseucrsa |af+[8j=|a+8 cacayer, aro ab20, 10 m

ypasuenns (7.33) nonywaes HepapewcIso (x+J;+_2)-(J;§+x+l)20,

KOTOpOE PABHOCKIILHO COBOKYNHOCTH BBYX CHCTEM
{x+ x+220, {x+Jx+2 £0,

H
Jx+3+x+120 Jx+3+x+lso.
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i3 nepaoii cHCTEME! HEPARCHCTS DOMyywasM x 2 —1, a u3 sropoli cucremu 4
cAenyeT X, =~2. .

® Omeem: x, =-2, x2-1.
@ Peiums ypasteHne i
' 2% +x+4 3 +x43
7 —= zx . (7.34)

x“+3 2x" +2 -

Pm&ﬂpeoﬁpmymypmem(?ﬂ],mmmmmm’
a ¢ a ¢
AYIOLIETO CBOHCTRA DPOBOPUMH: eCIIH E--&-,m ;I;cc—d .
B TagoM ciy4ae ypabHenne (7.34) npammMacT BHA
2 +x+4 320 +x+43

Fex+l 2P 4xel ‘

~ Tockomexy x” +x+1>0, 10 #3 ypasmenus (7.35) nanyuscst ypasaenme:
2 +x+d=32 +x43 umm ¥ =1, T. e X3 =}1. Caenosarensso, mrﬁplmnwji
ypasuenis (7.34) swimorea =1 w x; =-1.

(7.39)]

® Omeem: x, =1, x,=-1.

HMpamevanne. Tpaduenennoe suuie caoficTed NPODOPUHK WMeer Sotee obogyso
{bopmyanponxy. Ecan

a e o
b d’

ey

m-l-mb_nc-i-ma‘
pavgb potgd’
FAS N, M, P, — TPOHIBOAMHAC ZCACTRHTENLHLC THCAR 38 TON JIHIIE HCKMO-
vesies, a0 p2+¢° #0. .

LR

-t

-

Pewurs ypasucane
141482 6l 2 =105
Persenue. TleppoHauanio HEOGXOAHMO IAMETHTS, YTO

148x° -wa/:x?=(3x-mz .

B TaxoMm cayme ypanterne (7.36) nprEEMaET BUA

g.
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|3x— -2 |=104* 1. .37
C1c102a caexyert, 4To

1052 21.
Taxum 08pa3om, OGTACTRIO ROMYCTHMLIX 3HATCHRH NepeMeHHoN x B ypas-
HeumH (7.37) gsamores 7;-64;151.

{:’sl,

fIpasyro wacts ypasHeHuw (7.37} MOXEO DPEECTABUTH B BUAC DAasHOCTH
2
aByx knampator 10x* =1 =(3x) —(wh-xz) v noaToMy K3 (7.37) cneayer

lsx-ﬁ =(3x—wﬁ-_x2 )(3x+J1-7 ) (7.38)

Hewpymio spaeTs, 47O KOPHH YPRBHERAA 3:-Jl—-.r2 =0 spAMOTCE

kopHamMa ypasgennn (7.38). Hs ypasnenws Ji-xz = 3x cnemyer, wro x20.

Hanese, 1-%* =9x* um x=:|:7:3.0mam x2 0, no3roMy xopreM ypashe-

wRs (7.38) smnnerca x H# .

Dorowrm TeNCpD 3.\:-\/1-.:2 # 0, Toran us (7.38) noRyuacM ypaeHesne
li.r-l-\h-x2 =+1. Bossemem ob¢ HACTH YPABRSHHS B KBANPAT, TOrES

9x% +6xl=2% +1- 22 =1

4x? +3xf1-5% =0. {7.39)
Tax wxax ﬁsmﬂ. 0 x#0 w u3 (7.39) momyuasM ypansenme

31 =2 = —4x . OrciomA BWTERACT, ¥TO x < 0. Bossoncm B xpanpar ofe wacTH
YPaRACHNA, TOrAA 25x3==9 A x:j:%,Taxm:m x<b,10 xz:-.% —
bropoil xopeHs ypasnenus (7.38).

1 3
¢0mum:x,=ﬁ,xz--g.
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Peuntte ypasnenue :
V6x? - 40x 4150 ~J4x" - 60x +100 = 2x-10. (7.40)

Peuienue. O503aRMM 612-40x+150=-y n J4x2-60x+100 =z,
Toraa ypasnenue (7.40) npusuMact Bua ¥ -z = 2{x~3). Kpome roro, ameer
mecto y* +2° = (6x" - 40x +150)+(45” - 605 +100) = 10(x-5)’.

CresoBarehio, NOYYaeM CHCTEMY YpaBReHHE

y-z=2(x-5),
(7.41)
¥ +2 =10{z- 5}, A
rae y20Onz20.

H3 cucremut ypasrennit (7.41) mmymiononqummmoeymn&
HHe OTHOCHTE/IBHO DEPEMERHEX ¥ H z RAAA 3y’ —10,12-&322 0.

Ilycts z=0, TorAa W3 ypaBHeHmA 3y2—10yz+3z =0 cucayer, 910
y=0. Toraa u3 sToporo ypanacHHS cHCTEMH HMeeM X =5. OXHaKo Nox:

CTAHOBKOH HARACAWOTO 3RAYCHMHA X lypnaem(‘?w)yﬁemmcanm
ITO 3T0 3RAICHHE B AB/IMETCA €10 KODREM.

Ilycrs Teneps z > 0. Torua ofe wacTH ypusHeHus 3y -10yz+3z’=(f
paneanM B z° H DORYWM ypasneume 3&1—10% +3=0, rae k=f.1cop'
HAMH YPABHOHUA 3&1-10k+370 mlk]':;sz'%.

PaccMOTpHM JBa Cydad, '

1. Egm & =3, 7 %=3 WM y=§z.l_3nxoucnyuummymmmd

V6x* — 402 +150 = 34x® —60x+100 mwmm 3x - 50x+75 =0. Koprssi

DOCTCAHCTO YPSBHERNS saAnorcs x; =15 u ==

2. Ecan k,-%,m %=-;— g 3y =z, Torma

3V6x? = 40x+150 = ax? - 60x+ 100 1om 55° -3x4125=0.
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L

OmHaxo ypasHenne 52 ~3x+125=0 mefcTeNTemmubx xopHeil He nmeeT
(eTO AMCKPEMIWHART OTPUUATEILHRINA ),
Jins jaRepuIeHHd pemioHuA 3anauy Heobxoxumo B ypasHenue (7.40) noa-

CTABUTE HaveHus ¥, =15, x,=§ u y6ennTeca B TOM, YTO OHH ABAMOTCH €10
KOPRAMH. '
& Omaem: 5 =15, xz=-§.

IMpsamenanne. PaccuoTpiM JPYTOE MeTOX pemennd ypasHenus (7.40). Jnx storo

NEPROHATANLEHO YOeaUMCA B TOM, 9T¢ X=5 H& XBANETCA €r0 XOpHeM {Heno-

CPENCTRCHHOIN IORCTAROBKON HT0 NPOCTO CAENETL).

NMycrs x+ 5, Toraa obe wacTy ypasaeHus (7.40) pasnenisd H8 x—5 n noAywnM
{67 -405+150 _ |4% —60x+100
Vv -8 ¥ -5

S(x—s) +(x+5)  [s(x-5)'-(x+5) "

(=5 (x-5) ’

2 2
Jn[i—‘_”—:-] -Js—(‘:t:] =2, (14D
x+5 2

Ecure HOROXKHTH (-——S] =y, TO ypapseHue (7.42) TpHAAMA3ET BHA J5+ -

2,

—yJ5—y=2,rme y20, YpasHcnue J$+y=2+ $~y HmeeT He Goee ORHOD
xopHa (mockoaeky BA oTpeaxe 0< y <5 nesas ero 9acTL npeacTaanscr coloit
HENPEPLIBKYIO BO3PACTMOULYIC PYHEUMIO, 3 LIPABAK HACTL — MCTPEPLIBHYIO
YORBAIOAIYRO yHKWHIO). ITHM EOPHEM RAMNETCA Jy = 4.

2 2
Tax xax (it—:-] =y, 10 (E—-;] =4 HAH ;L;=12.Pmmrpnm Aba CRy-

408, HOMYIAEM ROPHN SARIHNOND Ypasnesns 1) =15 n x; =§.
@ Pewnrs ypasnenue
(x2+3x)2+9x3 =7(x+3). (7.43)

Pawuenue. Ecnv nenyro wacte ypasuennn (7.43) npeobpasosats no dop-
myse a* +b =(a~b)° +2ab, 10

(x’+3x-3x)’+z.(x’ +3x)3x=7(x+3)
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nm {
 +62 (x+3)-7(x+3) =0, (7.44):
Ypasnenne (7.44) oTHOCHTCK X OZHOPORHBIM YPABREHHAM BTOpOLt crene-'

au, [Toaromy nax ero peenna BeoOXORHMO BHETANS YOSAMTECT B TOM, WTO
Xm=3 He AWINCTCE €10 KOpHeM, ammoﬁcemqampmemna

{.1:-!-3)2

Ecrm mpu 31oM 0S03H29MTE %ﬂ;,11)1;peay.lm'mtn:r|pmv:‘nerslm.mi
mexeﬁcxmﬁmymmmmoeypmmmemmxmmmﬂ
ymy +6y—7=0. Heipyano suaere, w10 y; =7 & yy=1. ;

2 2 52 :
x - N
T: —_—y, —_—==7 -——=l.0moxanonyqaeu
ax x+3 »: ™ x+3 " x+3 ea

KBAAPATHLIX YDABHEHMA 2 +7x+2120 n ¥ -x-1=0. Nepsoe ypmauctmei1
ACHCTRUTEALHLIX ROpHeS HE BMCCT (ANCKDVMHMEAHT YPABHCHEA OTPHUATENS-!
1-13 1+4/13 1
—  Hn= . ;

2 2 }

1

HIH), 8 H3 BTOPOrO YPABHCHHA CNERYET X, =

¢ Omsem: =lﬂh_3,xz=l+m.
2 2
@ Peunrs cHcTeMy ypaBHervl
2, .2
X 4y  +12=4x+6y, 1
Y Y (7454

Pesuernne. TipeacrasnM creTeMy YpaBRouwi (‘MS)a;anmmoclvl:ln.mmlmne-I

(x-2)’ +(y-3) =1, J

{ (7.46);

k-2j=4-y. i

H3 svoporo ypasuesin cHeTemb (7.46) cienyer, 310 y S 4, BosseneM o

XBAIPAT 00C €To YACTH M MOMydHM (.-.:-2)2 =(y-4)2. B TaxoM ciiywae H3

NEPBOr0 YPABHCHHA NOMYIACN (y-4)z+(y-3)z=l wim ¥ -Ty+12=0,
HOPHAME KOTOPOrO TBASIOTCS Jy =4 W ¥, =3,




KontlunupOaanbne Momodil 181

Ecny suavenns y, =4 B y, =3 NOACTARBHTE B0 BTOPOC YPABACHWE CHC-
Tems (746), 1o x-2|=0 B |x—2|=1. Orciomn nomysaem x =2,x, =1 B
xy=3. Tak xak y =4—|x—2|, T0 xopuAMH cHcTeMst ypasreHmii (7.46) FRMA-
et X =2, y=4; =1, ;=3 ax=3, y,=3.

¢ Omeemn: 5, =2, py=4; 5;=1, y,=3; x3=3, y,; =3,

Pewnth cucreMy ypaBHeHmi

Jyr+ds =Jy=-x =1,

Peenue. PaccMOTpHM NicpBOC YpaBHeHRe cHereMnt (7.47) M upH TOM
2

{747

BOCTIOJNBIYEMCH HIBECTHRIM PABEHCTROM a+b=2

~b
Jrae a=b.
b yil

Toraa

i AT

y=E-
s+f7={x- )
J.xhj_—‘(x—_ x+ y— x—.J_

Jr+dy == =47 (7.48)

Ecyn npuusTs BO BARMARAS NEPBOC YpaBReine cucrembl (7.47) n ypas-
Henue (7.48), T0 nOMy WM CHCTEMY ypasREHHI

l\’x+ y++Jx- y =2,

Ecim1 cnoxwre ypapreman cucreMut (7.49), To 2Jx+J;=J;+2.Bw-
BEAA B KBAADPAT 00¢ HaCTH JAHHOTO YPABHCHHS, KUIySaeM 4x—y=4.

Uz sroporo ypasswenmx cucreMsl (7.47) ¢ nosommio pascrcrea g —b=

a -5

s ,Ine a+b %0, nosyusenm

(1.49)
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y+dx +yfy-vx
. y+dx-(y-¥) - 2V

S+ +fy-de =24 : (7.50)

Bropoe ypassenne cuctemsl {7.47) n ypasuerne {7.50) obpasyer cucremy

ypantennil
lJyh/_ -Jy-Jr=1,
qu-gx +Jy—J; =2V,

CxnaapiBas ypasHeana cucreMsl (7.51), monyuacs ypaBHCHRC 2Jy+J;_=i
=245 +1, nocHe BOIBEACHRA B KBAAPAT OOEHX TacTel KOTOPOro clemyer |
dx-4y=-1,

Chreaosarebiio, HMEeT MECTO CHCTCMA YpaBHCHIE i

4x—-y=4,
dx-4y=-|, 1

17 5

KOPHSIMNM KOTOPOit ABLAOTCA X =z EN=3

17 5 '
’Oum:x|=i-2-, y,=§.

Tipumeuanne, Tax xax x =0 # y =0 pe IBAMOTCA KOPHAMSE CHCTCME! YPaB-

newnll (747), 10 x+y —\Jx=y7 20 B T+ 7 +4/5-Jy =0. o=

STOMY DOPHBCHSHHGLIC BhiIE NPeolGpaIoBaHMA Ypabuewdit cucreMn (7.47)
0o50cHORAHEL

(7.51)°

Pamrrsmcuuyypamem

2 5y  ~4xp+2x-6y+2=0,
(7.52
33 -2y® +xp-3x+2y-1=0.
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Pesuenue, Tipeobpasyen nepsoe ypasHeane cacTeMbl (7.52) caeayrommms
obpazom:

458 —axp+2x-6y+2=0,
2+ 2x(1-2p)+(1-2y) =(1-2y) +5y* ~6y+2 =0,
(x-2p+1) +y2~2y+1=0, (x-2p+1] +(y-1)’ =0.

Orciona Cneayer, YT0O Nepeoc ypaBnenue CHcTenst (7,.52) paBHOCHITGHO
cucresme ypapueanlt x-2p+1=0 u y~1=0, xoprau xoropoii papkt x; =1 u
n=1

TloxcTaBAAS HAUKEHRLIC JBAMERAY X; B ), BO BTOPOS YPRBHCHHC CHCTE-
et (7.52), yoexmaemca B ToM, umo x; =1, p =1 ABIAIOTCH ROPHAMM CHCTEMBI
ypasseawi (7.52).

¢ Omeem: =1, =1

@ Pernume CHCTEMY YDABHERWH
Py -3g=13, 0.5
xz+yz-xy-x-y=6. '

Pesenie. Bocnioanayemca paBeHiCTROM, KOTOPOS HETPYEHO ACKAIATS Y-
TEM packphiTiA cxobox 8 npasoll ero uacTy, T. €.

Lryed —&ma(.t-l-y-i-z)-(xz +y +2° —xy-.lz-ﬁ) . (1.5%)
Ecim » pasesictoo (7.54) noncvasars z=1, 10

x3+y’+l-31y=(x+y+l]-(xz+yz-l-l--a.y-x—y). (1.55)

Iepermuem cacTeMy ypasrernit (7.53) B paBHOCHIBHOM BHRE CNEOYI0-

1M obpasom:
{x’ +3 +1-dxy =14,

Lyl sl-gpex~y="1.
Orcioza # 13 ypasrenA (7.55) cnenyer, 910 x+ y+1=2 wmm y=[-x.
Noncrammd y=1-x 50 BrOpoOe ypasaesme cHeremsl (7.53), Torza 2 +(1-x) -

~x(1-x)-x~(1~x)=6 amm 2 =5-2=0.
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Koprmu ypasmermx x* —x-2=0 smmorcs X =2 H x, =—1. Iocxoms-
xy y=l-x,10 yy=-1n y,=2.

€ Omeem: x, =2, yy=-1; 2, ==1, y,=2.

[26] Pemurs cncresty ypasnemit

yly-1) 2
2 1 5’
- (7.56)
.x(.ly—l)n_l_
241 2

Pesuenue. Budmem H3 BTOPOro ypaBHeHns cHeTeMul (7.56) nepeoe ypas-

HEHHE, TOT'IA .
x(p=0)(y* +1)-y(-){* +1)
(x2+l)(y2+l) “10°
(o-1)(»” +x-p2'-y) 4 a’
(x’+l)(y’+l) 10 1

(=1 (=) 1
FRVER N o

lol)
2
% +1=2x(xy—-1). Ecm suapaxenmus s x* +1 1 y*+1 rmi,ac'rmm'ﬂ.nypm-ai
Herme (7.57), To nomyyHM
20-1(y=3)_1 2(y-x
(-1 10" o 2-x

H3 ypasncwnit cucremm {7.56) cnexyer, 9T0 y2+l=
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2¢(2 -2+ x)=(#* +1)(2-x), 5¢° ~3x-2a0,
(52°-5)-(3s-3)=0,
(s-1)(54* +52+2) =0, (7.58)
Ecam yvects, w10 5x +5x+2 >0, To 13 ypasnenns (7.58) caexyer, uro
2x
x—120 wm x =1, MNockonuky y=-;;,m n=2,

® Omaem: 1, =1, y, =2.

Pewnts cnereMy ypaBHeHHH
{x+|08zy=y-|082 3+logy x,

x-logy 72 +logy x=2y+log, y.

(1.59)

Pesuenue. Us yexosun 3anauy ckelyer, yro x>0 ¥ y > 0. Henonbsys
croficrsa norapupmMos, NpeolpaszyeM CHCTEMY Ypastcumid (7.59) cnesyounam

olpasom:
2‘.3}:3’.;‘, 2‘.y=3’.1’
W
725 .x=27.y 32N x=2 .y,
H3 BTOPOiT CHCTOME! DOCRE NEPEMHOXCHIST NOBLIX H NPABHIX vacTelt 06o-
HX ypasHcHu noxyuaeM xy -3 2% = xy-3” 2% Taxxax x>0 u y>0,
70 H3 MOCHEARETO YpaBHcaus creayer 122 =12” wm y=2x.
NoacTaesd suipaxenne y=2x B ypasrchne 2" -y=3".x B nowyusm
2*.2x=3% .x. Nockomky x>0,10 2 =3%,

TlomysenrAoe ypapHERHE npoaorapidMupyeM 110 OCHOBARNIC 2, TOTAR
1

x+l=2x-log33 WA X5 =z—lm.

—2
2“23—l'
v _ .2

2t0g,3-1" 7'~ 2log, 31"

Tax kax y = 2x, TO HiMeeM y, =

’Om.'xl=
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@ Pemts ypanHenne

3 Sz
- — l = e —— M -
4 log‘(ﬁ.\:"-l-sx2 + 3] Zoos(l4+sin”)+7 (7.60

Peauenue. [lepposatanpno OUeHHM CHIIY JIEBYK J8CTS YpabteHnt (7.60)
MpuMESHia A4 31oro HepapeHCTso Kottt (3.1) npa #n =6. Tax xak

6.1'2 +§.:-;=2x2 +2.):2 -0-.'2.::z +-8-xl!-+§xl-?+?lz-z

&2

Hanee, OnCHHM CBEPXY NPABYI0 HacTh ypanEcwns (7.60). Mockomswy

. 4 Sz S5z
-5 €1,10 =§——— <, =
1<singx 3 S s 13 Ussectho, yro dyrxuma y =cosx

10 6+ 413216 wan 4-|og,[ef +.s%+13]>.s..

HR OTpO3KE 05::5% ABNRETCH HENpepHERo yOwpanimel M mo3TOMY

sz PR sz
e —— — ==, B stolf 2 e —— <B.
m(l4+sinxx]50083 2 shw cos(l4+sinxx)+7 8

CrenoBaTensHO, PABCHCTEC B YpabHeHHR (7.60) NOCTATACTC TONLKO
TOM CRy9ac, Koran obe ero uacTi passst 8. A 310 03HAMACT, UTO
BEMIC HepaBeAcTr0 Ko 00pamacTes B PaBeECTRO M, KPOME TOTO, singx =1
Tarnu 08paszom, HMESM CHETEMY YpakweHui

1
1
2t = El? ' (7.6!1

sinzx=1.

W3 nepsoro ypssueman cucremsl {7.61) homyusem x,_,-:t-;-. 0.
TONEKO x,‘a-% YROBASTBOPEET BTOPOMY YPaBRCHAIO cAcTeMs (7.61).

¢ Omsem: x,‘=%.

PeurATs YpaBHCHNS

Jsx-z.tz—6+!=x~(t—log, x)-(Jx’-4x+3 +l). (7 :
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Pessevrie. inn onpeacoenns o0nacTH JONYyCTHMEIX JnancsMil neposes-
poik X B ypasscris (7.62) paccMOTPHM CHCTEMY HCDABEHCTE

8x-2x" =620,
¥ =4x+320,
x>0
Herpyano samervuts, 7r0 npupesensas BMING CHOTEMZ HCPABCHCTE Pas-
HOCH/ISHA YPARHCHWIO xz-4x+3-0,mmmmpmom n=ln
% =3, CaenosaTeasio, B ofmacTs JomycTHMMX 3nAveHB (epemennol x

BXOAST TOALNO JIBR Iacn X, =1 W x; =3,

Henocpeaceentoli noAcTanoBKo# 8 ypassenne (7.62) yGexmaemces, uro
TONMRKD X; =] ABALLTCE 7O KOPHEM,

¢ Omeem: x,=1.

@Eennmmepamcno

1F-3 <x-1’x-2. (1.63)
X X

Pasnonne. Tiepponsuanno onpeseimM 0528CTh AONYCTUMHIX 3iavecii
mepemeioft x b RepaBencTs (7.63). JIx 31010 PAcCMOTPHM CHCTEMY HEpa-

BEHCTS
9-220,
X

x—g»z(l,
{ =

x-Jx-?- >0,
x

(x>0,

H3 koTopolt crexyer, uTo x23.
Bogaaneu obe sacT BepancncTsd (7.63) B XBaApaT, 1008

9—2< xt -2k 1-2-1-.!—2
x x x
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x’-9)+x>2x-1"2_9 . .

l'lm'J —-9=g u Jx=b. Toraa sepapeACTBO (7.64) MpHARMaET
@ +b‘>2b’-%ma +b*>2ab,tae @20 u b>0,

- S

Orcioas noywacs ﬂepuencmo(a—b) >0, XOTOpOE AMCET MECTO m
mobrx a u b, yaoRnerBopiommBX yciosHio @ # b . Cnexosaremno, L

i

\I 2 9#& 2 —x-920 wm 1:1:J3_? ‘

2
IMockonbky HepaseHcTBO (7.63) ONPEAEACHO TONBKO ARN X 23 unpn
TOM x#l ;I_ TO ero peltieiieM IAMICTCE COBOKYNMHOCTE ABYX HHTEPRA:
nos

3<

<1+\2Iﬁ"p1+~lﬁ'

2

l+ﬁ 1+Jf :
) BHBX>

2 :

® Omsem: 3<x<

@ Pewnts HepaseHcTso

,’x-—-,fl-— >— (7.65)

Peigenue. O0N2CTE AOTTYCTHMEX :maqennﬁ nepeMentolt x B HepaReHCT
ae (7.65) onpeaengercd cucTeMoll HepapencTs
1

x——z0, .

* (7.66)

-220. ‘

TMockombxy 1—120 —120 » TO B3 Bepasencrsa (7.65) momyvaen

o Y Y
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OmueriM, 910 X > 1 yACBRCTBOpSET CHCTeMe Hepasencts (7.66).
[Tpeobpasyem nepaseHcTs0 (7.65) coemyioumim obpasom:

1’.:—1—1’1-—-1-:»1—1. |
x x x
’(x—l)(xﬂ _ "_l”__l_’
X x x
1 | 1
le—= ozt l=Ji-=>1-—, {7.67)
J x J x x

Tocxoasky x>1, T0 l-l>0. Torag, ccay ofe HacTH HepaBeHCTRS
X

(7.67) pasnenuTs Ha 1-—%,1’011031%

2
{ 2 1
1=1> fl=m, +1) >+ j1-=],
-1 -1, () [ ] x]
x+l>l+2";—l+l—l, x-1>21’l-l-l,
x X x X

X =x>2x l—l-l. P=x>2 xz-.r—l,
x

(sz_-x-l)2>0.

nwwmwmmnommmmeﬁoﬁwmwm

IHaveHHH ICPCMORHNONR X , KpoMe Ciyaas, koraa P -x=).

W3 sepasencrea sz-xdtl cleayer, 9o X2 —x~1%0 wnm x:eliz‘lg.
Tax xax x > 1, 10 pemennen nepasencrea (7.65) apmnores
<l+2"ﬁ Kx> H'E.

1<
¥ 2

¥ Omaem: 1< x< 3

l+2J§, x)lhﬁ.
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RN I SR

@ Peinitts HEPABEHCTBO
Ix -x+ll

=t (768

rac x»1.

Pewsenue. Tlockonuky
2
"2'3+1=(x—l] +3)0,Wllz—x+l|=xz-x+l
2) 4

R HEPABCHCTRO (7.68) paBHOCKALHO Hepanencrm

D o EEE <l

st -x<f-4. (1.69)

Tlockoneky npasas wacTs HepapencTes (7.69) weorpuuarenssa, 'ronepa-

veRcTRO (7,68) BRNONHAETCH TOXLXO AN TAKAX X, NMPH KOTOPHX hCBAt €Ta

YaCThL CTPOTO OTPHLIATENLES, T. €. £ -x<0 wm x(x=-1) < 0. Orciona cneayer,
yro O<x<l.

® Omeem: 0<x<1.

[33] Noxanars nepanevcroo
a b ¢ '
be+l ac+l ab+l <2, (770)

tae 05a<1,0<bs1u0<esl.

Hoxazamenscmeo. Tockomexy 0<b<1 w 0<c<l, o (1-8)(1-¢)20,

., 1-b-c+bcz20 anu b4cSde+1.
Taxrak 0<a <l B bo+i21,10

a < 2a < 20
be+l a+be+l avb+c’
Tlo axanoruH MOAYYHM ECPaRCHCTBA
b 2b c 2c
s < .
ac+l a+b+e " ab+1l a+d+c
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CreaopaTenstio, 47 NEROH IACTH BepaBeHCTsa (7.70) HMeeT MecTO
a+b+c52a+2b+2c=
be+l ac+l ab+l a+b+c a+b+c a+bec

T. € HepasercTso {7.70) noxasano.

Joka3lars HEPAREHCTRO
%»,-“’_a& +B, 2.7
a

rnea>0u b>0,

Hoxasamenscmes. Npeanonoxns, Uro uepaneucTso (7.71) ne pumonuser-
C#, T. €, CYUIECTRYIOT TAKMC 3HACHUR @ H b, IPK KOTOPhIX

7";+Tb,< a+Jb. (1.72)
a

Ecaw yYMROXHTE Hd Jab ofie uactu nepasencraz (7.72), To
aa + b<aJ5+bJ;,a(JZ—J5)—b(J--JE)<D,

(a-b){va-vB) <0, (Ya++B){¥a—+b) <o.

Tak xak J;+Jb_>0 u (JE-JE)’zo, TO (J;-PJE)(J;-JEYZO,

T. €& WORYHWIW NPOTHBEOPETHE. ITOT PEKT CEHICTENLCTBYSTE O TOM, UTO HE CY-
mecTeyer Taxmx wucen a >0 w b> 0, npH KOTOPHIX BLMONHANOCEH OHl Fepa-

ericTso (7.72). Creponarensao, nepancucso (7.71) ciipaseanmiso Ans modux
TONOXHUTEALHNX 4 B b .

Hoxasar, repanencTeo
' 1 1 2

(7.73)

e -l<ca<lu -l<b<l.

Hoxazamenscmeo. JOXRITERLCTRO HepanencTaa {1.73) OyAeM BecTH Me-
TOfOM OT OPOTHBHOrO. JOmycTHM, Wro CYIMeCTBYIOT TAKHE JHaueANS ¢ H b,
1ae ~l<a <l a ~1 <b <1, NpH KOTOPIX BHIMOMHNCTCS BEPABCHCTRO
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1 } 2

T 274)
- 1-8 1-ab .79,

W3 nepanencrea (7.74) noAyuaeN HCPaRCHCTEO
2-a* - B 2 !
< . {1.75)
(- )i-#) - )

Taxxak -l<a<lu -1<b<l, 10 1-a> 20, 1-b*>0, I-ab>0 I!Iﬂf;
wepanencrea (7.75) caenyer

(2-a* -8*)(1-ab) <2(1-27)(1-5%),
a* +b* +abla’ +b* )< 2ab(ab+1),
a® +8* )(ab+1)< 2ab(ab+1), ';

a’ +5” <2ab, (a-bY <0. i

Taxnu 05pAIOM, NOMYHEHO OYEBHAHOS MPOTHROPETHE, KOTOPOE JOKAIH-
BSET CTpasciTHROCTE Tpelyemoro nepanencrsa (7.73). ¢

L4
i

,Ilomnepnmc‘rw :
1 l 1 1 :

* + s s J6):

@ +b’rabe a+l+abe BP4c’+abe obe @ 6’”

rae ¢>0, 48>0 8 c>0. ' i

Hoxmramenvcroe. TIpeABAPHTERBHO KOKBKCM BCNOMOTATCHLHOE HE- |
PABCHCTRO ‘

a* +8 +abezab(a+b+c).

2
[EE S MS-‘-—“-'U .

Hocxamey (a—b)° 20,10 a* -ab+5° 2 ab,
(a+b)(a* -ab+b?)2 (a+b)ab, a* +b' 2 a’b+ab?,

@’ +b° +abe 2 a®b+ab® +abe unu @® + B +abe 2 ab(a+b+c).

IpiniMan 80 BHHMAHHC AORANMHROE HepanencTso (7.77), MOXHO 3arH-;
caTs g

T SR R L
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H 1
a"’+b3+abc£ab(a+b+c)'
Tlo ananorns noxyuacM
1 1 u i < 1 ‘
S+’ vabe ac{atb+e) B+ vabe be(a+b+c)
CReX0RATENEHO, HMEET MECTO
v, R
S+l rabe @+ vabe B+ rabe
< 1 + ! + ! =
ab(a+b+c) ac(a+b+c) be(a+b+c)

<€

< ¢ L b ) a _
abe (a+b+c) abec(a+btc) abe(a+b+c)

= Gtbre _ 1
abe(a+b+c) abe’

TaxM o6pason, HepaseHeTso (7.76) aoxasamo.

@ﬂmm

Vot +ab+b +Vat vac+c? +VB +be+c® 2 3Jabrac+be, (1.78)

raca>0,b>0nce>0.

Joxaramenscmeo. IIPCABAPUTCALEO MORAMEM, TTO
Ja* +ab+b? 2%‘{114- b). (1.79)

VIMEeT MeCTO OueBHIHOE HopaBcHCTBO a° —2ab+ b 2 0. Ecrm k ero ofe-

UM wecTAM HpROABKTE Tpexawen 3o +6ab+3b, 1o mONywNM RepaBeHCTEO

4a® +4ab+ 48" > 3a* +6ab+36, w3 xoroporo caeayer 4{a” +ab+b’)2

23(a +«!:)2 , T. €. KepasercTso (7.79) aoxasaHo.

AHANOTTHO AOKASHBACTCH CIPARCITHBOCTE HEPABSHCTD

Jo* +ac+c? 2%(:: +e)m Vol +bcec’ 2-?—(&+c).
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C y9eTOM AOXRIAWHBIX BLILIC HEPARCHCTD HMEOM
Va® +ab+B +4a® +ac+c? + b’ +borc® 2VB(a+b+e).

Orciopa CReIYCT, STO AN JOKA3ATCALCTRA CNPARCINHUBOCTH HOPAREHCT-
Ba {7.78) ocTanoch NokasaTe, 91O

V3(a+b+e)23fabractbe. (7.80)

HepabercTRa (7.80) aocrarouno obe ero vacTi BOd-

Ins zo
BecTH B KBanpar. Toraa

B(a’ +5* +J* +2ab+ 20c+2bc)2 9(ab+ac+bc),

& +0 +6* —ab-ac-be 20 w (a-b) +(a—c) +{b-c)’ 20.

Tax xax B PEIYILTATE PABHOCHWIBHBIX Npeofpa3opanvli NOTYUeHO Owe-

BUAHOE HEPABEHCTBO, TO CapaReAnHBOCTE (7.80) AOKAANE H TEM CAMBIM Hepa-
percTeo (7.78) MMeeT MecTo.

Iloxmnmpaneﬂc‘rno
12 31111 ‘
—_— )< 2| —empmr |, :
a+b+c+dsf(a'b’c ) 4[a+b+c+d) (781):
rae
fla,b,c,d}= . L + L +L+-l—u

a+b a+c a+d b+c b+d c+d
a>0, b>0, c>0, d>0.

CTBO

31,4 (7.82)

X y x+¥

mex>0wn y>0.
Cmmmykmﬂl),mx+yzzﬁﬂom

TipH BOXR3ATCARCTEE ABOHHOrO Hepapencrda (7.81) BocnoMmLIycMeA Hepa-
seHCTBOM (7.82).

Hoxazamenscmes. TTepuonauanbiio AOKBKEM ECTIOMOraTEILHOE BEpaBoH-

L S

pra—

SISy R -,
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Hweer mecTO

1 1 1 P 1
Slabe,d)= [u+b c+d)‘|'[¢3"'°T"-"""*'}'{""“".b"""]2

4 N 4 + 4 - 12
a+b+ctd a+brcrd a+bte+d a+brc+d
Janec, MORHO JAACATE

I 1 1 1 1 1 1 1 1 1 1.1
-(a+b)+(-+ ] (—"'“']'l'(b*'c]"'(;‘l';)'l'(;'l';]z
4 4 4 4 4 4
+ } — + = ,b,c,d),
Za-l-b a+c a+d b+c b+d c+d fla.b.c. )
O7c104a CIEAYST CHPSBCTHBOCTL ABOHHOTO Hepanenctsa (7.81).

Ilmmnepamm
a b ¢ 3
btc a+c a+b 2’ (83)
rac a>0,b>0He>0.

Joxasamenscamso. Boenew Hobue NEpeMeNNBe x=b4C, p=d+c W
z=a+b. Toraa 2a=~x+y+z, 2bex—y+z & 2emx+y-z. B TAKOM

caywas ana aceoi YacTw nepasencrea (7.83) momysacs HINKHION ONCHAKY
XHYHZ X—§¥Z XAY-F _

2x 2y @ 2z
=3+| ~ l] (—-I——] +Z£+2 ]
- y x 2 x}) \z y -3+2+2+2-1
2 2 2
Ha nocreaties mare XOKa3ATEALCTBA HCPABEHCTRA C YUETOM TOIO, YYD
x>0, >0 w z>0, Gano TPHXAN wepasewcrno Komm (3.3).
Eﬂm&,mm
(Ja’a-la-a)(\,l;za-l«:-b)-l, (7.84)

O a+b=0.
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(Ja’ +1 +a)(\’a2+l—a)=l n (Jbz +1 +b)(\sz+] —b)sl ‘

70 113 ycnosus (7.84) momyuaen cHoTeMy i
(Yo +1+a) (b7 1454 +140) <0 %

(7.85);

(Jb’+|+b}(%’+1+a-\l§+|+a)=o.

Tag xax a’+1+a>0nJb’+l+b>0,'romcnm(‘?.8$)cnewm§
a+b=va? 41—y 41, :

c!l-l-wa.-?)2 —Jaz+ !

Wmﬂwmm a+b=0, ]

(a’ +b)( +c)(c3+a)2125ﬂbc, ('}'.36-
mea22,b22nc¢22. | )

Joxasamenscmeo. TIpencTassM 1epanencTso (7.86) B PARHOCHILHON BHAN]

(+2)(7+5)( 2 +2)2s, 3

Taxxax a22, 522 nc22,10
@ +—Zaz+— b+l Zt'.r1+2 nc’-}ﬂzcz.pz.
b b ¢ ¢

Pacemotpi ywxniio f(x)=xz+§, OTPCACKEHAYIO R TPOMEN
MEXYTXE MOJOMHTEABHS, TO GyHxumns y= f(x) smnsercs BOpaCTAIOmEH :..

nosroMy f(x)2 f(2)=S5.
Orciona DOy YACM HOPABEHCTRR
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b

a?+225, b sSosultelzs.
a b ¢

Cnenoparensrio, nepanesctea (7.87) u (7.86) aoxasamss.

Joxazate nepanencTso
$2+7<8'92. (7.88)

Jdoxasamensemeo, PacCMOTPHM HEPABCHCTRO, CONEPEIINCE HEHIBECT-
HYIO NEPEMEHNYI0 X, BHAa x=8x+7<0, KOTOpO€ COBIANAET ¢ REPABEHCT-
oM (7.88) mpH x = ¥,

Tak ks pemcHieM BepaseucTsa x —8x+7<0 spasoren 1<x<7 ®
mpu arom | <'Y2 <2, 1o Hepasencrno (7.88) cnpaseamino,

Hokasars, ecnu a{a—-b+¢)<0, 10
b > 4ac. (7.89)

Hoxaramenscmeo, Mz yenosua cuenyert, aro a = 0. Paccmorpum dyns-
wno f(x)=ax® +hx+c. Toras f(-1)=a-b+c W amasros HepanencT®O
MONHO Repermcats kak a- (1) < 0. Hecreayes zpa cuydas.

. Mycre a>0 u f{-1)<0. Tax kax @ >0, 1 BeTBK napafons y =
=ax* +bx +c HAnPaRTeHw Boepx. OEHERO f(~1)< 0, noaromy napato-
na y=ax’ +bx+c nepecexact ock OX B ABYX TOUKAX.

2. NMycrs a<0 B f(-1)> 0. Io aBanoruy ¢ NPEABAIYWIEM CHYUaeM Aena-

eM BEMOX O TOM, Y70 napaGona y=ax” +bx+¢ nepecexact ock OX ®

ABYX TOYKAEX,

Tockonexy B ofonx ciydasx napaGona y=ax’ +bx+c uepecexaer ock
OX B ABYX TOUKEX, TO YDaBHCHHE ax® +hx+c=0 AMeeM Zp4 PasARIHEX

xopHs. CheIoBITeIsHe, AMCKPEMHHART KaBBOVO ypabherma cTporo Gospime
HYJIA M BOITOMY HMEET MECTO Hepaperereo (7.89).
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nompueac'mo
2 2 2
1 S Dt JOC S =
T334 567 7 (Ba=1)3n-(ut) :
3
1 t 1
- + R 2.
n+l u+2+ +3u+l ( wi;
rae nzl. 4

ﬂommm Npeofipasyem nesyio uacts pasercraa (7.90) c.ne-
2 2 2 1
1 + L =
Y233475.67 T (a-t)3n-3n+i)
4-2  7-5 (3n+1)-(30-1)
v of- 0 * =
2:3:4 5.6-7 {3n-1)-3n-(3n+1)

1 ) 1 1 1 1

Y237 3.4756 67 (n-1)3n 3n(3n+l)

+

e e

3-2_4-3 6-5_7-6_ 3n=(3n-1) (3n+1)-3n_

EE T R W Y A (3a-1)3n  3a-(3n+1)

i i e A i

It 1. 1.1 111 1 1 1 1
=]+ +=+ ——4=+..+ —+ = 2
23345667 3n-1 3n 3In 3n+l $
(l+—+l+l+—+l+l+ ot ! ]-3(l+l+...+l]= .
23 6 7 In+1). \3 6 3n «'

=].|.l.|.l.|. .|..._l_._ -.!..__. ...l=_l... 1 + 1

21 In+l 2 n on+l ne2 In+i
Taxum oGpam_u, pasencTso (7.90) aoxs3ano. g




PA3LEN 8

Memodhsl,
OCHOBAaHHbLIe Ha UCNONb308aHUU
ogpaHuveHHocmu Qyrxyui

Onnum w3 23QPEXTHBRBIX METOAOB PeuleHEs YPABHEHUH AW HEPABEHCTS
ABIACTCA METOA, OCHOB2HNGIA HA RCTIOALIOBAHKRH OTPANHUCHMOCTW (yyHRUMA.
K nanbonee HIBECTHEIM OFPRHIMCHHEIM HYHKUHAM OTHOCATCS, HATIDHMED, HEKO-
TOpEIE TPMTOHOMETPHAECKHE (YK, obpaTHO TpHroHOMeTpIreckue GyHIamK;
yHRIMH, CORCPARAUMHE MOXYNS, CTENCHE, KOPEWH C YMETHON CTCIEHbIO M T. I

TIpuBenem nanbonee pacnpoctpaséunsié apocrelinme uepasencrea, Hmeer
MECTO

[f(]20, ~1<sinz<1, ~1<cosxs<], —%Sarcsinxs%.
O0<arccosxsx, —-:—-(m'ctgx<%, O<ancctgx <7, aﬂ’)>0,

(r()£8(x))" 20, () 20, a*%zz, b+%5-2

U MHOMMe Apyrme, 3xech # — HATYpANEHOe THCno, (x) 20, a>0 n b< 0.

Kpome npHBeEeBHEIX DI HEPABCHCTS HMEIOTCA H Gones CKHER, B 4a-
CTHOCTH, TPRTOROMETPHUCCRES FCPABEHCTRA

|
553m‘x+m‘x$l, z:sam‘x-l-cos"xsl

R —Ja’ +b sau'nx+beosxs~ja’ + » @ THICKC HCPARSHACTBA C MOAYINEMH
siza |o|- o] <|ez b} <|aj+ .
Cnenyer Taike OTMETHTE, MTO NPH PCIDEHHE HEKOTOPHX 34N, IPHBCICH-

HHX B BACTOAWICM pa3aene, MOKHO HPdexTHRHO npHMenaTs Hepasenctea Ko~
w#, Bepaynm w Komn—ByRaxoRCKOTO, OMICAHHEE B pasnene 3,
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3agavv u peileHua
]

E Pewnms ypansenne !
o1t @.1) !

Peusenue. Onennm obe uacTn ypassenna (8.1). MMeer mecto i

=2-2’2 22 n l-x'Sl.Taxmmuamypapmuﬁomempm-%
Bd 2, 8 Tpasan €€ BACTE BE NPEBOCXOMAT 1, TO ypasHCHNE KODHEH We HMesT, -

¢ Omsem: xopneii uer.

E Peamars ypasnenue

Ve eaedde1=3-52. 32

Pesuenne. Hetpynso BuzcTs, WTO fienas 9acTs ypasucums (8.2) i+

+\J‘.t-2 +122+1=3,anpasas ero yacm 3-5x2<3,
Cneaosarensno, NomyuaeM CHeTeMy

Jx’+4+  +1 =3

3-5x" =3,
Kopuest proporo ypasaennt cacremul sagdercs x; = 0. Noacranosxof B

NEPROE YpanHeHHE YOCRNREMCH, 9TO X, =0 ABNNCTCA KOPHEM CHCTCME YpaB-
wennit u ypasresuen (8.2). '

4 Omeems: x,=0.

E Pemuts ypasHenne
Jx-2+da-x =2 -6x+11. (8.3)

Pesenue. Tlepsowauansio onpenemnM ofnscTs AODYCTHMEIX 3HAMEHHTS
nepesennoit x B ypesuennu (8.3). Hmeer mecro 25 x<4, [lyers Teneps

SO)=Jx-2+=x u g(x)=x* -6x+11.
. Toran
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s (x)=x-2+2,f(x—2)(4-x)+4-x= 2+2V-xt +6x-8=
=242)f1-(x-3F <2+2=4,

1. ¢ f(x}£ 2. ORHOBPCMEHEO ¢ STHM HMSCM

g)=x —ex+l=(x-3F+222.
Orcioza cnexyer, o f{x)= glx) =2, T, c. NOMyuseM CHCTEMY YPABHEHIR
Vr-Z+fa-x=2,
&2 -6x+li=2,

Ha sT0poro ypasacin ciucreMsl (8.4) nomyaaem x; =3 . Ecm sravcune x,
NOACTABHTL B NCPuoe yparHcHKe crcreMil (8.4), T0 ylemmica, UTo Xanoe YHa%e-
HHE X SBINETCH XOPHEM CACTeMH ypasretnidt (8.4). Cnenosarenwio, x, =3 a8~
JHETCR KopHeM ypasHenns (8.3).

(8.4)

¢ Omeen: x,=3.

Hpumseakue. QUeHHTS CREPXY NEBYIO H4CTS Ypasnenna (8.3) mokHO Ha oc-
HOBE HEMOML30eanus HepascHorsa Komu—Bynaxoackoro (3.8). Hwmeer mecto

(Ji-_z-l-\ﬁ——x)’s(l’+l’){x—2+4-x)=4. Orcoma cesyer, a0 Jx—2 +
“fa-x<2.

B4] Pemuvs ypanucume

(4.:2 +4x+ l‘.")(.r2 —x+l) =12, (3.5)
Peusennie. llockonsgy
2 1Y 3.3
& +4x17=(2x41) +16216 1 x’-x+1=(x—-2-) +225

10 (4x‘ +4x+l‘?) (x’ -x+l)2 16-%= 12.

OTCIOAA H 2 ypasneany (8.5) caeqyer, 4TO PABSHCTAO B yparHeHum (8.5)
HOCTHIASTCH TONBKO B TOM C/Iy382, KOIARA ONROBPEMEHHC BHMIMIHAKTCA ABA

pasencted 4x” +4x+17=16 u xz-x-l-lz%. KopHeM nepsoro ypasHenns
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sRMNETCS x,=—%, 2 BTOPOTO YPSBHEHHN —— xz=%. Tak xax x % x,, T0
ypanHer#e (8.5) xopeelt He nMeeT.
& Omeem: vopheii ner.

E PetnTs ypasHeHue

Je-a+5-x =(x-1) (x-8). (3.6)

Pewenue. Tak xax x—420 u 5~x20, 1o ofnacTuio xOMyCTHMBIX 368~
GEHAI NepeMEernol x B ypaBrenns (8.6) menmores 45158,

Tax xak Yx—420 n JS-xEU, TO NEBAN UACTH YpaBHeHWs (8.6) senx-
CTCA RCOTPRUATENLHON. B TO e Bpema, ecnn 45 x$5, To x-8<0 u
(x—l)z(x—8)< 0, T.e. npapas wacTs ypapAenns (8.6) na oGmactw nomycTH-
WHIX JHAYCHHH CTpoTo MeHbIIE 0. B 310i cBA3u ypasuewne (8.6) xopHel ne
HMEET.

¢ Omsem: xopneii ner.

E Pemuts ypabHenue :
2 -x+2=2-2x-1. 3.7

Peuieniue, Oﬁna_cmo OOVYCTAMEIX 3HATCHHH TEPEMCAROH X B ypaBsHe-
avn (8.7) senmorcs xE%.

TIpamerm x Tpasoi wacym ypasacrua (8.7) wepascrcrso Koum (3.1),
T. e.

1+1+1+(2x-1)
4
Orcioma ¥ 13 ypasaenna (8.7) Momyqaem REPABERCTEO x° —x+2 S x+1
um (x—-1)° 0. Oanaxo 119 MOGHX X BCCTIA CNPABEATHBO HCPABEHCTBO
(x—1) 20. Mosromy (x—1)* =0 um x, =1.
Tloacrasum HalineHHOE SnaucHHe x =1 B ypanmesue (B.7) u ybeaumcs
B TOM, TIO X; =] SBANCTCK €10 KOPHEM.

=x+1.

2-4f2x-1=2.41-1-1-(2x-1)$2

¢ Omeem: x, =1.



MEmOdel, OCHOBAMNBIC HB UCNONLIDBBNUY CEDBHUNHHOCITIL (YHILIL 203

B.7] Peuncrs ypasuenwe

Jlo+3Jx‘-1+x‘-Js-x=3. 88)
Petuenue. Tax vax Yx° 120, 10 'J]D+3sz-—1 2V10>3. Eom npH

ITOM €1n¢ YIecTs, 9T0 x*.f5=x 20, vo nemax vacrs ypastienmx (8.8) crpom
Gomsme 3, a 310 03HAYALT, YTO YpaeHeHwWe (8.8) wopHeli He umeer.

4 Omaeem: xopweii mer.

E Pewuts ypasienne

X+\7x +X x-;x -X

Peinesue. Tepporauansno K30aBAMCA OT HPPAUWOHANEHOCTH B 3HAMERA-
Tene obenx xpobeii nesoit gacTy ypasnesns (8.9), 7. &,

4(x-\’.i7:)_ x+Jx2_—x _
xzw{xz-i-x) 'S -(xz -.x)

Orcionz nomysaem 4Jx2 +x —Jx’ —x =5x+3, Jlance, bosscneM B ¥Ball-
paT 06¢ HaCTH NOCASANHErD YPaRHEHUA, TOIAA

165% +16x~8Vx' — & +2% ~x=25:2 +30x 49,
8¥x® —x? +8x° +15x+9=0. (8.10)

Tockanbky THCKPHMHHAHT YPASHCRAR Bx? +15x+9 =0 mernitle HYJ4, TO

8x2 +15x+9>0. KpoMe Toro, SJ -x* 20. B aroii ceqsa Nepas 9ACTD
ypapresus (3.10) mpMIMMAST TOTLKO TIOMOKHTEIBHEIE SHAYCHRA, rlomouy
ypasreune (8.10), a sMecTe ¢ HHM 1 ypasrenne (8.9), ne nMeet Kopueit.

(8.9)

hlu

3
=.

¢ Omsem: xopneit uer.

Pcmu‘rsypnneuue

x’+2x+3-(x’+x+1)(x‘+x’+4). @&.11)
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Pewienue. Tox vox x> +x+1>0 u x* +x* +424, 10

x2+2x+324(.r3+.t+1).

Orcrona NoRy«waeM KBAAPATHOE HEPABEHCTEO
3 4254150, 3.12).
Oznaxo RepapencTso (8.12) JeateTca NPOTHROPECUHBEIM, IOCKOJIIBKY '

1Y 2
3x’+2x+l=3(x+-] +=>0.
3 3
Caencsarennno, ypasneaye (8.11) xopacé ne meer.
¢ Omsem: xopreii uer.

Pemurs ypasnenne
J2e-y -2 = Tr—y 3=y, (8.13)
Pewenue. Bopeaem s xsaapar ofie sacta ypasnenns (8.13), vorns |
-yt -2* -2J(21-y2—zz)(22—y—3)+22-y-3 =x’+y,

_2J(2x-y2 -z’)(zz—yms) =xl+y-2x4)t 428 -2+ p43,

—Z.J(Zx—yz- 2)(22_,,..3).:(,:_1)2+(y+l)z+(z-l)2. (8.14‘;

Jlesas nacts ypasHennd (8.14) Menswe wnan pasna 0, 2 IPABAT $ACTE AB-
REeTCa HeoTpHIMTENEHON. [T03TOMY pancacTso 8 ypaswerny (8.14) mower 6uTs
TORBKO B TOM CHYHuae, wyC 00¢C ¢r0 MECTH ONHOBPEMCHRO paBr 0. A 310 po3-
MOMHO JIRING YOTAR, koraa 4 =1, yy=-1 n z =1.

® Omeem: x, =1, y,=-1, z, =1,

B.11] Pewnm. ypasncime

Jx’+3x+4=|x’ -x-z|+J4x2-9x+|6. (8.15);

Pesaenue. Ypapaenne (8.15) MOXHO EpEntcaTh Kak

Ve 435+ 4 V45 ~9x416 = |5 -x-1]. 3.16)
!
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TlockonBKY |x2 —x-2|20. 10 W3 ypabHeRus (8.16) nomyaacy nepanen-
CTBO sz +3x+4 —@2 =9x+16 2 0. Orciona cnenyer

N2 435442 ¥ax2 —0x¢16, x¥ +35+42 42 —0x+16,
352 122 +12<0 wm (x-2)° 0.

Tax kax (x—2)° 20,70 (x-2)* =0 unu x, =2, Toncranosxoli & ypas-
Herne (8.15) yOexnaemcn, Um0 x; = 2 SANACTCA KOPHEM ITOTO YPABHCHHA.

® Omeoem: x =2.

m Pemmnts ypasHenwe

— 2.—
Bx 4I+i_512|1|+36=|x‘2|' &7

Pesenue. Tax xax x° =27, 1o ypasnesme (8.17) momuo nepermcats xax

|3x‘4l:f |;|'6) =lx-2].

(8.18)

Tax xax |3;t:—4|-|-(|.v:|-t’:)2 20 u |x-2|20, vo us yparaerns (8.18) cxe-
zyer, 410 x—5>0 una x>5. B Taxom caymac [3x-4|=3x-4, |d=x,
|x—2| = x~2 w ns ypasrenmx (3.18) srexaer ypasnenwe

Ix=d+(x-6)'
x=5 ¥

KOTOPOS MMEET eAMHCTBCHHBIN kopews x, =11.

2,

¢ Omeem: x =11.

ml’mypmneme

3xvx? —9 +4xyx? —16 4+ 5xvx2 ~25 =120 (8.19)

Peaaenne. OOnacTSI0 XOTWYCTHMEIX 3Ha%nennit nepemenwoll & B ypasie-
wiu (8.19) ssamorex x 2 5. Mepennwem ypasnemse (8.19) 5 suzge
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Wx2 =9 +4r? =16 +5yx? —25-'20 (8.20)

Myers f(:c)-h{:\:2 —9-!-4412-]6-!-5\!::2 -25 9 g(x)z%. Herpyn-‘

HO BENCTE, WTO QYRKOME ¥ = f(X) SMINETCH HenpepLBRC BOIPACTAIOMCH ha
o0NacTH ODyCTHMBIX 3RAYCHNH, 3 Qyhkuna y = g(x) — HenpepupRo yOul-
sawomeil. B aroif cen ypasnenne (8.20) umeer se Gonee oamoro kopax. ok
COMHCTRCHHO BOIMOXKHEIH KOPeHt Xx; =3 HeTpyaHO RaiiT noaGopom,

® Omsem: x =5.

-Pumm.ypasneme
Y8x? 242052 —x+1=43 (8.21)

Petnenne. Tax wax ﬂgz-2 20w
W —x el =442 —dxed = J(22-1) +3243,

TO JIeBad Y8CTS ypasnennn (8.21) Somuie U passa Ji.mmumypas-
Hennx (8.21) caexyer cucrema ypasRerii

o 2 0,
J2x-17+3=45.

Crcrena ypanResii mMeer eAMRCTECHHEIN KOpesh x,=%.

4 Omeem: x; =

NI—

mPemmwmno

N2 <855, (8.22)

Pesuenue. OGRECTBIO ZOYCTHMEIX 3HAMCHRM ncpcucanoﬁ X B HepaBeH-
cree (8.22) maumores —-15x51,

Hetpymo suznets, w10 Ba o6mcTR JOWYCTHMMX 3HA9CHAH i-x’<ln
Wsﬂs-xs%.‘mm l<§ﬁ,mmpuemno(&22)mmmrcxm
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moOHIX X 3 OCAACTH ZOMYCTHMEIX SHAYCHHH, T, ¢, PSICHHEM HEPABCHCT-
Ba {(8.22) annores =1 x|,

& Omeems: -1<x51.

. PewwnTs BepasencTeo
344 41 4+ < do-xz = (8.23)
Jx2+l X+l
Pawenue, [lockoneky, cornacHo HepareHeTy Komm (3.3), umecT MecTo
HEpaBEHCTBO
3 ]
J.t Ht—===22,
¥xt +1

TO K BeBoi 98CTH HepanencTsa (8.23) cnipapeIHBa HKHAA OULHKA

J3+Jx2+l+ D >Brz=45.

*+1

Feperminess npasyio wacTs HepanencTra (8.23) B sAne

dg-x’- LI 10—(x2+l+ L )
x +l x+l

Tipumermm Hepabesicrso Kownu (3.3) x npasoil wacTi nepanencrea (8.23)
 DOmYSHM

ds'-x’-leﬂ =J10-(x2 e )SM=2.

x% 41

Tlocxoneky 5> 2, TO HepaBeHCTEO (13.23) peIeHta He HmeeT,
¥ Omeem: pemenns wer.
B17] Pemners ypasaesme
5. A g bl _ygg0, (8.24)

Pesisenue, BOCTONLTYoMC BCPABEHC TBOM le+[82|a-5], rorma mony-

e [x-3+[x=-522, [r~4+|x-¢22 w
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g

__i

253549 Lo, -4 5 25,32 19,52 o g50. ?
Orciona 1 1 ypasseHis (8.24) nomysaes CHCTEMY ypasHeHUH 3
x-3|+px-§=2, :

{: Hek-o a5

x—4|+|x =6 =2. i

H3pecTHo, 410 pasetictso [a]+|H=|s—4] paswocwario nepasencray

a-bsO.Bmemwm(ﬂﬁ)m
C8 MPOMIBONLNEIS JHATCHHA X W3 OTPEIKa 3 x S 5, 8 KOPRAMH BTOPOrO YDand
HEHUS — TPOHIBOARHLI¢ JHAYECHHA X A3 OTpe3ka 4<x <6, Cmowrenbuo,,

KOpHaMH ypabienna (8.24) Syayv upowssoibHRE JHAYEHRS X M3 tyrpeu1
4<x<5,

¢ Omeem: 45355,

@ Pennts ypasnexne
FAlePaog (8.26

me.hccuui-pnumcnymamnno, x£0ux>0.
NMycrs x<0, Torm 3" s, Tek wax |x-2]20 u [x+2|20, 10 3"":l
+# 4239 43° 22 Mocxomsxy 3° €1, To ypassenne (8.26) cpean .rso
xopae He IMeeT. :
Mycrs x>0, roraa [x—2/20 u |x+2] = x+2. Moaromy mxym'mm
ypasrenus (8.26) MOmH0 OnemzT. pAR 5

FA L5 30 1352 2 149.3% {

Nocxoneky 3* >0, 10 149.3° >3, Cmmommno.nnmuoueuyme
ypassicunc (8.26) xopueii we naeer.

[P M R ]

i

® Omeem: vopreii ner.
E Pemuts ypasueune
X454 +ax? 5 =2.2 +1=0. (827

Pewenne, TipeoGpasyess nesysd vacte ypasuenun (8.27) myrem nm:ene-
HMA HONHNX KPAADATOR H NPEACTRBEIM YPABHOHHE B BHIC
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' (x’+2-z')2+(2‘-1)2-_-.0. (8.28)

Tax xax (.l:z -l-2.2‘)2 20 n (:’."’--l)2 20, vo w3 ypanaerun (8.28) cne-
AYCT CHCTEMA ABYX YDABHCHUIH
2 4+2.27 =0,
2*-1=0.

Kopuem sroporo ypassieuns cacreMsl (8.29) semsercs x, = 0, onsako non-
CTAHOBKOH B NEPBOE ypasHeHHE yOeKaeNce, 910 X, = 0 He SREACTCH KOPREM
CHCTeME ypasaenwii (8.29), 7. e. yparnenme (8.28) xopnei He maeer.

(3.29)

& Omesem: xopueii Her,

IIpumenanue. Ecnn ypastenne (8.27) pacoMaTpaBATh KAK KBANPATHOS yPAPHEHUE
OTHOCHTENREHO X7 , TO €10 JNCKPHMNHAKT

g.m*-s-4*+z.z’~|--(2'—1)2

NPEHUMACT HOOTPIRIATERGHOE SHATCANS TONMKD B TOM Cirywae, xoraa x=0, O
HAKD RARHOS IBIUCHEE X HE TaATETCH KOpwes ypaenetna (8.27),

PewmTe ypaBresue
logz(Jx‘ +x +1)+ log, (% + f)=0. (8.30)

Pewmenue. Tlocxonuxy Jx‘-l-.tz +12ly xz+lzl,m
Log,(Jx‘Hx’ +l)20 n logz(.r:2 +l)20.
Orcione, npmnmMas 80 sHUManne ypasneoue (8.30), monyvaenm cicremy

1og,(Jx“ e +1)=o,
logy (x* +1)=0.

(8.31)
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Koprem cncremul ypastiensii (8.31), a Taxoxe ypapuenus (8.30), seaserca
% =0,

® Omaem: x,=0.

@ PewnTts ypasnenne
2

Y +2e+44 3 =4—logi(x4 +x2+l). 8.32)
3:2 +2x+4

Pessenge. Guesuisio, \ivo 00acTeIo BOMyCTHNEIX SHauennli nepemesioli x
B ypanserny (8.32) apasiores uicnonas oct OX . Ouenm obe vacTi ypasue-
uua (8.32).
Henonnsys sepasenocrso Kot (3.3), nonyaaem

7
VP + 204 44— =2~[ xrdivd, 2 24

Vit +2x+4 2 Vo +2x+4

ITocxonsky 24 +121,10 Iogg(x"-l-xzﬂ)zo H fpasas 34CTh Ypas- -

Renns (8.32) me npeBocXoanT 4. OTCIONR CICAYET, STO PABEHCTRO B YPARECHIH |
(8.32} ROCTHTACTCA TOABKO B TOM CJIY996, KOTAA O5C C1O HACTH PABHES 4, ‘

nm4-log3(x +x +1) 4,mlog,(x‘+x’+1)=o, P+l
flmxz(x +l)=0.Cmommmo.x,=0. ‘
Toncranouxoli B ypabaense (8.32) ybexnaeten, wro x, =0 nmmxﬂ'o

i

KOpHEM. K
4 Omsem: 1, =0. :
)

3

@ PemHTs REPABERCTEO

log, (x~1)—log, (x+1)}+10g ., 2> 0. (8.33)*:
=
l
Peuenne. Herpyano yeTaHoBHTS, 9T0 OGRACTHIO AOITYCTHMALX snavennli| j
nepemMennolf x.B HepancHCTBe (8.33) senmorex x> 1.
Nepemmies sepasencTso (8.33) b sare i
x-1
log, }—;‘-+log,_"2>0. (8 34)1

x-1
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Hyere y=£—:—:.ﬂocmnbxy y=l+ﬁ Hx>i,7o y>1.

B Taxom cuywae 13 nepasencTea (8.34) cnegyer

1
-log, ¥+ >0
log

2)

2
log2y-1 0. (8.39)
log; y

Ecnn y »1, 10 log, y > 0. Mo3romy u3 Hepanexcraa (8.35) nonyzacm
O<bg,y<l,l<y<2, l<l+i<2, 0<i<l, x=1>2
x=1 x=-1
awm x>3.

® Omeem: x>3.

B.23] Pemurs wepanencrso
2+ 1og, (4x - -2)21. (8.36)

Pergenne. Heparencrso (3.36) pasROCWILHO HEPARCHCTBY
logy (4x- 2" -2) 2 #, (837)
Tax xax 4x-¥-2=2-(x-2 52, 10 logy(4x-2*-2)<1. To-

cxomsky [x-2|20, 10 2!*?'22° =1. Caenosarensao, pepxnax oncaxa ae-

Boit wacTy HepaseHcTRa (8.37) connanger ¢ Awwweli oleHKoR ero opapoil wac-
v i papHR 1. Ilo3ToMy HMEET MecTO CRCTEME ypanHeHuH

4,
logy {4x-# -2)=1.

Cucrema ypasHeRHii AMEST COHHCTBCREGHE KOPCHD ¥, = 2, XOTOpSIi ger-
mnﬁmuzmmmxmmw

¢ Omeem: x, =2.
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» Peursrs ypabnese
sin7x = 5 -x+% : (8.38)

Peense. BrsiennM nonuiiii kBanpat b npasol $acTH ypasteRus (8.38),
1.8

]
xz-x+%=(x-%) +1.

Orciona cnenyer, aro

.tz-x+§-21.
4

Tax kax mpu 3170M Sinxx <L, To W3 ypassenns (8.38) nomysaem cncremy
ypasuenu#t
singx =1,

- N
x+4

EARRCTBEREBIM KOPHEM BTOPOTO YPABHEHKS CHCTCMES ABISETCH x,=%.

INoacTanoBXOH B TIEpBOE ypanacHRE yOeALeMCH, HTO HalACHIOE SHANERUE X
ARIMETCA KOPHEM CHCTeMB! ypasnenwit (8.39) u yparaenns (8.38).

¢ Om:x,=-;-.

. @ PeinTs ypabHeHue

(8.39) ‘

2 +2x-sin(ay)+1=0. (8.40) °

Pewmenue. [TpeoOpaszyeM neeyio wacts ypasnctna (3.40) caeayrottmm of-
pasoM:

x* +2xsin(ay) +1= 2% + 2x-sin(xy)+sin® () —sia’ () +1=
= (x+sin(3y))’ + cos’ ().
Taxum obpasou, ypasnenue (8,40} paBHOCUALHO YDABHOIRNO
(x+sin(y))’ +cos? () =0. (8.41)

.
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Tak xax (x+sin(.ry))120 u 0092(17)20 mmypmnenm(&ll)m-
TexaeT CHCTEMa ypannenuii

{ﬁn(ry)“x, 642

cos(xy)=0.
Tax xak cos(xy)=0, 70 sin(xp)=11 u 13 nepporo ypassenns (8.42)
COXYeT, 9TO X, =11, EcaM 3xauesss x; =1 x, = ~{ momcTasuTs B ypasae-

HHA cHeTeMtl (8.42), TO IBAXKIN NONYIacM CHCTeMY ypasheuit siny=-1 u
cos y =0, KOpHAME KOTOPOH FRINMOTCE ) = —(4k 1),mek—nemcqucm

¢ Omeem: x, =1, y|-%(4k—l); Xy ==, y,=§(4&-l). rae k — wemoe
HHCAD.

E Pemrurs ypasnenne
sin x +cos x = tgx +ctgx . {(8.43)

Pewenne. C onuolt cropons, —/2 ssinx+cosx S 2 . C apyroii,

i
tgx +oagx = tgr+—
tgx

H cormacuo wepasencrey Kowm (3.3), (3.4) cpabennusu HepasescTba
tgx+oigr 22 u igr+cige < -2, CreaoBavesTsno, HET TRKHX 3HAYCHHH, KOTO-

PRIC MOT'YT OEHOBPEMERHO TPHIIMATS NICEAA H Npasad YeCcTH ypansenna (3.43),
T. &, YPABHCHHE KOPHel Me MMeeT.

¢ Omeem: xopneii Her.
@ Pemwte ypanHeHue
sinx+c08x = \Jtgx +ctgx . (8.44)
Pessenwe. Jinx nepoli 4actn ypasmeama (8.44) MMeeT MeCTO BOpXHA%

OUSHK EWMA SinX+cosx S V2 . M3 ypapactn (8.44) cneayer, wro tgx >0,

Tlosromy, npuneass aepasenctee Kouns (3.3), ans npapoft mactu ypassenus
(8.44) nonyyaeu AIKHION CIEHKY BHAS

.J_ ty+;2\r
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Creaonarensio, paseucTsO B YPasHeRnH (8.44) mower 6T TOMLRO B
TOM CIydRE, XOrAR 00¢ €ro YACTH PEBHH V2,1 HMOCT MECTO CHCTEMA Ypan-

wenail
{sinx+eosx=15.

W-‘—ﬁ.

KOPHAMH KoTopoit AangioTes X, =%+2¢rn,me R — LENOC “HCAD,

¢ Omeem: x, =%+2¢rn.m A — LCAOC YHCNO,

Emmmme

s x+5inlSx-cosx =%, ‘ (3.45)

Pesuenne. Tlockonuy |sinl5x|$l B —«ESsiux:I:omstf,mnenyn
YACTH YPABRCRRA (8.45) MOEHO ONECHUTS CBEPXY, KAk
sin x4 sin15x-co8 x < sin x +}sin152]-|cos o] <sin x+fcos 5| < V2 .

Tax xax J5<%. TO sinx-n-shl&x-oosxo;—. CRenosatTensno, ypasae-

rue (8.45) xopnefi e umeer.

® Omeem: wopneit ror.

Hpusenange. JInn nonyscnun sepxitell ouenxu nesolf uacru ypapueuns
_ (8.45) moxno xenonhaosats RepascucTso Koms—Bynsxoscxoro (3.8). Toraa

" (sinx+sinSx-cons} <(1+sin?152)-(sin? 5+ 008 ) 2-1=2.

£

Orciona caeqyer, w10 siux+sinl§x-cosst?-..

@ Posrurs ypasncaune
Sin x4 008 Bx-008 = Jo 2L

3 (8.46)

Pragenne, [lo anasorma ¢ peiiesine™ YpaRHeRns (3.45) nomyaaom scpx-
HYORO OliCNKY Nesoli SacTH ypassienus (8.46) b auxe
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sinx+ cos8x-cos xS 2 .
Mockonsky —1<sin2x < 1, TO HMEST MBCTO HHAKHANA OUCHKS Mpanoit 1ac-
T ypabacuns (8.46) siaa
fS-stx I5-1
V2 V2 =2

Cpasursas oneHKH nesoft & mpanoi vacrell ypasuennn (8.46), monywacm
CHCTEMY YpaBHenmil

sin x+sin8x-cosx =2,

S=sin2x -2 (847
2

Cherema ypassenwi (8.47), paBHOCHILHMA COBORYNHOCTH BBYX CHCTEM
ypanHeHWH

cos8x =~1I, cos8x =1,
sinx—cosx=v2, {sinx+cosx=v2, (8.48)
sin2x=1, . |sin2x=1.

Tak wak sin2x=1, 70 cos2x=0 w sindx=2sin2x cos2Zx=0. Jance,

nockomsky cos8x =1-2sin’ 4x, 10 cos8x =1, Orcione CACAYET, ITO TIEPRAN
cHcrema ypassennil (8.48) anaserca HecoBMECTHOMH, 8 BTOPSR CHCTEMa PaBHO-
CHOBHA CHCTEME ypaBneRNil

sinx+60sx =2,

1 (3.49)
sinx-cosx = -5

2

Pewas cuctemy ypasrenmii (8.49), nonyuaem sin:m% H eosx-—z—.

Orcioaa cneayer, 410 x =%+2xn=%-(8u+l),me 7 — HEROS MHCHO,

¢ Omsem: x, =%-(8n+!),rne B — LEIOC THCIO.

Pemnrs ypannetne
sin° x+cos’ ¥=2—sin*x. . (8.50)
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Pewenne, Tlockonexy sinx<1 K cosx <1, T0 neRyio 4acTh YpasHEHRA
(8.50) onermM xak sin® x+cos® x < sin’ x+cog’ ¥ =1, 1. e. sin’
B voxe apema sin® x< 1w nosromy 2-sin® x21.

CaecpaopaTensHto, H3 ypasuenny (8.50) noay«aen cucTreMy ypasuennkii

sin® x = sin? x,

x+oos’x51.

cos’ x=cos? x, (8.51)

4

sin" x=1,

M3 cacremsr (8.51) cneayer, 910 sinx =1 ¥ NOITOMY KOpPHAMH ypanhe-

HuA (8.50) seamores x; =%(4k+l),mc k — uenoe MO,

® Omaem: x, =-;-(4k+l),rne Kk — ULAOC THCTIO,
@ PemnuTe ypasHeHwe ‘
2co8x+cosdx—cosbr=-3, (8.52)

Pencenne. Tak xax cosdx—cos6x=-2sin5xsin{~x), To ypasnenve
(8.52) panBOCHNEND ypasHeumo 2008 5~ 2sinSx-sin(—x)=-3 um

cosx+8inSx-sinx =—-;- . (8.53)
Oxpaxo [sin5x{s 1 w ~2 Ssinxt cosx < V2, nosromy
cosx-l-sinSx-sianmsx—]sinS.tl’lsinxlZoosx-lshxl2—ﬁ.

Tocxonexy -2 >-%, ™ oos.t+sin5x-sinx>--3§ u ypasterue (8.53)

ROpHeH Re nMeeT. CenosaTennuo, HUXOXROE YpaBHenHe (8.52) Tamoke HE nMe-
€T KopHel.

® Omeem: xopueii Ber.
Hpnevaie. . Hononsayn sepanenctsd Koti—Eyuwixosckoro (3.8), Momno no-
Ka3are, 410
(cosx+sinSx-sinx)’ s(l+sh25x)-(ms’x+sin’x)s2 .

T. 6. —2 Scosx+sinSx-simxs 2.
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Petturs ypasHesne
(sin2x+3 m:x)’ -5 =eos(2.t-%]. (8.54)

Pewenne. Tlockomxy
sin2x+ Jicos2x=2[%sin2x+-?cos2x)=
=2[oos%-sin2x+sin%-cos2x]=23in(2x+i;-]s2,
10 (sitxz”ﬁcoszx)z -5<~-1. Tax xax cos[zx—%)z—l, TO H3 YPABHCHRS
(8.54) cresyer cucrema ypanieuuil
2
(sin2s+Boos2x) -5=-1,

ol

Orcioaa nomydacM CHCTeMY yPaBHEHMH
sinz(Zx-l-%]s L

cos[Zx-%]=—1.

Kopaswa sroporo ypashenns cueTemsl (8.55) seamoTes x, =%+xn,

rae n — uence umcno, TogcTasum HalEeARBE JHAEHUA X B ACPBROE ypas-
uenue cucremel (8.55), roras

ﬁn’(2x+i;-]=sin2(-‘?6£+2xn+f-)=sin’§f-=l.

(8.55)

3 2
CIeROBATENLEO0, XOPHIMH CHCTEME ypaptewmit (8.55) seaxerca
1%
X 12 ’

rEe n =— UCHoC JHCRO,

® Omeem: x =:—;+xu,me # — [eJI0e YHCNO.
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@ PemuTs ypasResne
(cos2x—cosx)’ =4+cos” 3x. (8.56)

Pewmenue. Tak kax =1 5cos2x<1 m -1<cosdx<l, 10

~2<cos2x—cosdx <2 wm (cos2x—cosdx) < 4.

Hockomky cos’3x20, T0 4+c0s’3x24. ORCI018 CuemyeT BMBOL O

TOM, YTO PaBEHCTBO B YPaBHEHHH (8.56) BOIMOKHO JIHIIL B TOM CIyYae, XOTZA
obe ero JacTH paswel 4. Cnenossrensro, H3 ypasaenvd (8.56) nonyusem crc-

TENY YPaRHERRH

{\cos:x—eos4x| =2,
(8.57

cosdx=0,

Crucrema ypassennuii (8.57) pasRoCHIBHAE COBOKYNHOCTH IBYX CHCTEM
ypasrcnmit
cos2x=1, cos2x =-1,

cosd4x=—1, u ¢cosdx =1, (8.58)
cosdx =0 cos3x =1,

[lepeas wi cucrem (8.58) apaserca mecorMmecTuol, ROCKOALKY WpH
c0s2x =1 mmeen cosdx=2cos  2x-1=2-1=1, a 310 NPOTHBOPETHT BTO-
POMY YPaBHEHHIO 3TOR CHCTEMBI.

PaccwoTpsiM BTOpYIO CReTeMy ypanncsiit (8.58). Ilycts cos2x = -1, 10~
THA COS4x =2c082 2x—1=2-1=1, Cnezosarensno, BTOpas CHCTEMA ypasHe-
wwi (8.58) pasrocrtbEa cucTeMe ypasHeshit

[em2x=—1,

59)
cos3x=0. @

Pemas cucremy yparHerHi (8.59), momyasem cosx =0 wm X, z%-i—sm,
TAC A — BENOe MHCHO,

¢ Omeem: x, =%+ml,rne R - LENIOC YHCAD.

E Pewnte ypasHerme
(sin’x-Jisinnl) .(sin"xq-eos‘ .x) -%. (8.60)
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Pesrenve. QueRuM CRU3Y NICBYI0 YaCTh ypasrerns (8.60). Hax storo npe-
obpasyem ¢6 creayomMUM obpasom:

(sin2 x«—ﬁsinx-t-l)-(sin" x+cos‘x) =
=[[sin;:——i‘l;-i_—]2 +%]{(sin2 X+ 05> x)z —2sin? x-cos? x)=

2
. 1 1 | 11 1
= —— e 1-=sin“ 2x |2=r ===,
[(sm Ji] +2][ 2" ) 22 4
Tak kak HIDKHAS OLleHKA NEBO SaCTH ypasHeHHs (8.60) copmamaer ¢ €ro
NpaBoil MACTLIO, TO TIONYISEM CHCTEMY YPABHEHMET

. l
sinx=—,
V2 @.60)

sin’ 2x =1,
l'lyt:mn.simuc-l TOTHS
7'

sin® 2x = 4sin® x-cos® x = 4sin’ x-(l—sin‘ x)= 4-%-(1—%—]=1.

JIpyraME CROBSMY, €CIT sinx=7l;, 10 sin’ 2x=1. InaunT cucrema
ypasuennii (3.61) paBRocunBHE YpasHeHHIO siﬂx:%.

CnenopaTenbio, KOpHAME CHCTOME] ypasHennit (8.61), a Taike ypasHe-

uux (8.60), mensmores x; =(=1)" %-Hrn,rne N — BENOS THCNO,
4 Omeem: x, =(-1)" %-l-:m ,TOC 1 — UEN0e YHCHO.

.- @ Pemnts ypasrcane

2 428 =zm?. (8.62)
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Pswenue. OncnyM CHHIY NEBYIO 4atTh ypaBraeHus (8.62) ¢ moMOMILI0O He-
pasencrss Koun (3.2), T. e 2% $2 0220 2 Ecnw yuecrs,
10 Zsin%’:sz,mmmuymucumuymmmﬂ

2]—:’ +2.I'-='l =2’

(8.63)

2sin%2 =2,
sin > 2

s nepBoro ypassesun cuctembl (8.63) nomytaem x; , =+1. M3 sroporo
ypabnewns cHcremm (8.63) cnexyer, wro sin%lﬂ 2y=-i-+2;m WK

¥ =1+4n,rne 1 — 10RO THCHO,
¢ Omeem: 5, =11, y|=l+4u.l:'m 1 — N0 THCAO.

L Pemlmypmmc

tg’x(x+y)+cigin(x+ y)= JE% +1. 864

Pesuenue. Npuivenns nepasencreo Komu (3.2) & nevoll macty ypesncHna

(2.64), nomynaex (g @+ ctg’ e ZJtszm og’o=2, e o= s(x+y).

HasectHo, W10 x’+122x.lllmouy ;z-—-—SI . Crenonarexnno,

J = g2,

x 41 :
I;zx(x-l- )+ otg’x(x+ y)=2, ;

@355) ]
1‘ . i
sz+ +l=2 i

Koprem BToporo ypesacsis cucremil ypasschndi (8.65) seaxercs .t,=l.%
[ToxcTasHN HAKRCHHOE JNAYCHIC X B IEPROC YPABHCHHG CHCTEME!, TOMA3 j
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tgza'(1+y)5—-l, tg:r(l-l-y)-*;tl, x(]+y)=%(2u+l) HIH Y =2”T-3’
rae 1 — uesoe YHCNO.
¢ Omsem: 1, =1, y, 22223 e a — TETIOE HCAD,
@ PeurnTs ypasuesne
1-a? ‘(sinz x-l#sinx-eosx—Seos’x+333—3)=
=aresin’ x +arccos’ x -—%:rz. (8.66)

Pewerue. OORacTHIO HONMYCTHMEIX IHaucHAl BEpeMEHHOR X B YpabHe-
HaH (8.66) seasoTea -1<S x <1,

NepaonatadsHo NoKaxeM, wTo QyRxuRa
f(x) =sin® x—~14sin x-cos x = Scos x+ 3433

NpH AIOOHIX X MOXKET NPHHHMATE TONMKG NONCKWTCNbHBC SHATCHHA.

fpeacrasum Gynxwno y = f(x) cnexyionum obpasom:
J(x)=1+3¥33 - 145in x-cosx—6cos” x =
='33,3-3—2—l4sinx-eosx-3(2cosz x-l)-
= 3333 - 2-(7sin2x+ 3c0s 2x).
Tockomeky -WSasianJcosts at +8%, 'm lmeer‘mem
-385 7sin2x 4+ 3cos2x < V38, 1. e, f(x)23333-2-58,

CReAOBATCARHO, 1% AOKE3aTCALCTEA HepascHeTsa f (x) > 0, neobxonx-

MO [IOXA3ATS, MTO 33:E>2+J5_8.Ca+oﬁmwmmoﬁemmmo-
ro HeparsencTna & xy§, TOTA2

27-33 > 8+12/58 + 658+ 5858,
891> 356+ 70458 , 535> 7058 , 107 > 14458,

(vo7y’ >(14J5_8)2 , 11449511368,
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Tlonyuexsoe SHCNCHNOC HCPSBCHACTBO CBWACTCALCTBYET ¢ TOM, MTO
f(x)>0.5uunpumueymm41-x’ 20, 70 AOBAN HACTH ypan~

HeRuA (8.66) ReoTpunarensia.
PaccMoTprM Teneps Npasy0 wacts ypasacau (8.66). Hocxoasxy

. L3
mmx+mosxm-i-, TO

5 x 2 5
arcsin’ x+ arccos’ x-zzz =[—5-amcou) +aroc0s” x-;xz =
= 28r¢008” x - F8rccos x—x° = (2arccos x+ £ H{arcoos x - 1)
Onsaxe wisectBo, w10 OSarccosx<x. Orcroma caeayer, uro
(2erccosx+ £)(arccosx-x)<0, T.c. nupssas wicth ypasnesun (3.66) we
apesocxomm 0. Panee 65100 Aoxa3ano, 4To Aesas SacTs ypasncenns (8.66) ne-

OTPHIIATENLHA, NOFTOMY PaBERCTEO B (8.66) Momer 6aiTh TOMRXO B TOM CHIyuae,
sorza obe ero 9acTH PABRE 0, & HTO BOIMONEO JHIDL IPH X, = —1.

® Omeem: 5 =-1.

Pmypmteme

bg,(5+3oos4x}=six’(x+%]. (8.67)

Pemenne. Tlocxomsxy cosdx2-1, 1o 5+3cosdx22 m nosromy’
log, {5+ 3cosdx) 2 1. C apyroit cropomsl, HMOCT MecTO sinz(x-l-%].ﬂ .Barolt

CEasE pasescreo 8 (8.67) MoxeT GAITS TOMLKO B TOM CTYYae, koraa ofe sacTh
ypaBHeHts paba 1, 1. ¢,
log, (5+3cos4x)=1,

s z 4
m +"- ‘ll
[’ 4]

OrcioNs nomysaes CHCTEMY ypaencHai
cosdx =1,

2.68
sin[x-l-%]-:l:l. (8.68)
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s proporo ypassesiis cucrems (8.68) nomywaen x; =%+n,me}: —

uenoe aucno, MoacTanim 3uavenns x,=%+xn B NIEPBOS YpaBHenne CucTe-

Ml (8.68) n nokaxem, 4To HAlACHHEIE IHANEHHA X SBIAIOTCA ETO KOPHEM,
Hmeer Mecto cosdx =cos(x+47xn)=cosx =—1. OTciona cremyer, 4To

KOPHAMH CHCTEMH ypannennii (8.68) swmnoTes x, =%+m:, Tae 7 — Uenoe
HHCAIO.

4 Omsem: xt=%+xn,mc 71 — HENOE YHCRO.

. PemTs ypasueune
sin”—z“ =logy (¥ +1)-logzx. ;. (8.69)
Pewenue. OONCTHIO NONYCTUMBIX 3HAYCHHI DEepeMeHnol x B ypaBHe-

unn (8.69) seworea x > 0. Henmomeaya cBoNCTBa NOTApHBMOB, NMEPETHLISM
ypapsrenne (8.69) xax

sin”—‘=hg2(x+l). (8.70)
2 X
Tocxomexy x>0,mcomacuonepmmyl§omu (3.3) umeen
x+l22 W logz[x+l]zl.
x X

OBHAXO M3BECTHO, Y4TO sin%iﬂ. Cnezosarensno, pascrctao B (8.70)

TOCTUTMTCA THINE B TOM CTy48¢, KOrga ofe ero TacTd pEBHE EHHHHIIE, T. €.

. A
smz-l,

logz[x+l]= 1.
X

Koprew cicrems ypasmenwii (8.71) sangserca x; =1.

(8.71)

® Omaem: x, =1.
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Peunitd ypasresme
[S-l-

Pessenite. Tockomsy 0<sin’ x<1,10

lec].( 2-sin® x) =T+sin2y. (8.72)

5+ 32 28, 2-sin x21n(5+

— ](z sin’ x)28.

sin’ x
Omnaxo sin2y <1, noaroMy 7+8in2y<8.
Orcwoma caexyer, ure obe uacTi ypasweana (8.72) passuut 8, a 370 803~

MOHO TONBKO TOTAA, Koraa sin’ x =1 u sin2y = 1. Crenosare/Ho, KOPRIMH

ypasscann (8.72) ssnmores x,=%+m: H y,=—:-'+:rk,me n, k — nenne

YHCHa.

¢ Omsem: x,=?+xn n= —+xk,rnen,k-—-uenuemm

E Pemurs ypannessie
m%=§-(!-%’;}. (8.73)

f.. ..

Peenue. [lepBOHavansfo 0TMETHM, 910 Anx OOPaTHOR TPHTOHOMET-
pruccroll GyHXUMH ¥ =arccOsSX CNpansAAMBH RepaschcTsa —1<Sx<€l n
O<arcoosxsxw.

Cneaosarensbio, ans ypasnenus (8.73) micem 0531’0005153 . B orol
x

Os%(l—y;)sm 0<1-Yx<2, -1sYx <l nam -1< x5,

Kpome roro, saecs -1 S%S 1. Orcrona » w3 ARoilHOro HepapeHCcTBA

-1S xS noryem X, =-1u x =1,

&, Omeem: x;=~1, x, =1.



Momodut, OCHOBSIHHLIE HE LIGIOMLI0BBHUL OEDAHUNBHHONITY (il 225

,EPemmypamme
%

.\'2
s4oos(i-3)-37 +3°., . 8.74)
4 x _

Pesuenne, Honomays wepasercreo Komnt (3.2), moauo samicats

2 36 2 36
T-!-:Z—ZZ- —4—._;_2_6- (8.75)

Ecm HepapesicTeo Koittss npumeNNTS K mpasolt wacTi ypassicRua (8.74),
10 ¢ yueroM (8.75) nomyqanm

£ % 2 % ﬁ+
34 434 22-434 -3?=2.J3" 5238 =54,
3'\

Tocxomexy 54-005[%—; < 54, 10 13 ypasuenna (8.74) cneayer, 9o 06¢

€T'0 YBCTH PEBHH 54, 7. ¢,

| &

W3 BTOporo ypaEHeHMA CHCTEMB! MONywaeM X =12 um x =243 ’

xz--zﬁ.ﬂemymyﬂemm x1=2\l3_4 # X% =-2+3 ynomncrsops-
HT BEPBOMY YPEBHCHHIO CHCTEME,

¢ Omeem: x, =243, 1, =23

E Peamts ypanucswie
ctg’x+9=oig’x-(5-sin3x). ;.7 (8.76)

Peuenue. Ypasneeme (8.76) Gyaem paccMaTp¥BaT: KAk KBAIPATHOS YPAB-
ReNWe OTHOCHTENBRO Cig’x, T. c. ctg‘x-ctgzx-(s-sinh]+9m0. 1o ypas-
ueHEe OyacT HMeETE KOPHN, OCITIH €10 AWCKPHMHREHT BYACT HCOTPULIATERLHEIM,
r.e. (S-sin3x) -362 0 wan [S—-sin32|26.
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Herpyano BRAETL, NTO HCPABEHCTRO ls-sin3x|26 BEINONTHASTCA TONRKO

B TOM CAyuYac, Koraa sin3x=—1. TIprcM B 310M CY4ac HCPABCHCTBO Npe-
BPAIMALTCH B PABCHCTBO,
Ecmm moacTannts 3nauenne sin3x =—1 B ypanncume (8.76), TO nomy M

otg'x—6etg’x+9=0, (@5—3)2 =0 wam ctgx =13,
CneaopaTensHo, HMMEET MECTO CHCTEMR YDABHERNH

sinlr=-1,
8.77
ctgzx-l
. 2
H3 BTOPOr0 YPRBHEHHA CHCTEME NOTYHAEM ! _s': X3 wm sinzx=%.
sin”x

Toraa nepeoe ypasienne cucreml (8.77) npeoGpasyem cnexyionum obpazom:
~4sin’ x+3sinx =<1, sinx-(4sin’ x-3)=1,
sinx»(4-l--3)-l HH simc:---l

4 ) 2’
Orciona cmayer w10 cucrema ypasueaull (8,77) passocwietia ypasse-
HHIO sinx——-z- 3nasmT, xopHANyK ypasrenns (8.76) spamorcs
n(-—l) —-l-:m,
TAS N — TEIOS YRCIIO.
¢ Omeem: x, n(—l)""'%-i-n,mo R — UEN0E THCKO,
Hpumenanne, Cncrerry ypenucuuil (3.77) MOXHO DOCTPOHTE, HCTIOAMIYX HHME
PACCYX AW,
1. U3 ypasucann (8.76) cneayer, o ctgzxaaﬂ {» DpoTHBHOM CIlyuac ypaBue-

uire (8.76) npespaiiaerca 8 NPOTHHOPETHDOC HepabencTno). Toras paassmns obe
wacTH ypaskemn (8.76) 8 ¢1§°x w noAyIIM ypasaeune

2y b m S sindx, : 8.78
etg°x ;;3; X (8.78)

Henoneyys nepamcml{om (3.2), nomyasen

agic+ 22 L4 =6,
E“ o
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Tax kax —1Ss5indx <1, 70 4<5—sindx <6 . Crencsarensio, precHCTIBO
B ypasacHnd {8.78) NocTHragTca TOALKO B TOM CEyR#e, XOIIR ofC &10 4actH ol
HOBPEMEHHO PaBE 6. JT0 oanagaeT, yTo

c'xzx='ct-:—2" HAH d!zx=3s
X

& Taacke sindx=-1.
2. Nepennmes ypasneane (8.76) b Bize paBHOCANLHOTC YPOBREHHRT
(1g%x-3)’ +ctg?s(1+5in32) = 0. 3.79)
Tax cax

(etg’x-3]2 20 u otg’x-(1+sin3x) 20,
TO PABCHCTBO B YpaBHtesnilt (3.79) BOSMOINEO TOALAD hPH YCIIBHE, Y10 <1 x =3 R
sindx=-1.
E Pemurs ypasnenue
logs (y+1)+aresin(2+ y) = 2. (8.80)

Pewenne. OGasmaumns f(x.y)=msin(2|" +y) , TOTRA U3 OfipeACACHuN

obparvol TphronoMerpateckol Pynxmn £(x, ) mcem —%Sf(x.y)S%
w-lsMiycgt,

Tax x8x f(x,y)ﬁ%, 70 u3 ypasnenna (8.80) cnexyer HepaBeHcTBO
log,(y+1)20, r.c. y20. Nockonsxy 2H+ysl ¥ y20, 10 M<iw
|x|<0. Oxsaxo |x{20 unosromy x =0.

Ecrm 2H+ysl g 5=0,10 y<0. Tax xak panee Guin0 YCTAROBACHO,
yro y20,10 =0,

& Omeem: x,=0, y, =0.

Pemwrs cucreMy yparucuuit

J;+ y+1=1,
(8.81)
Jx+l+y =1,
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Peusenue, OGNACTHO RONYCTHMEIX 3HAYCHAIH] NEPEMEHHKX X W ¥ B CHC-
Teme ypapwcnnil (8.81) seasiores x 20 n y20.

Takwak y20,T0 y+i2] um Jy+l 21. C yueroM TOrQ, 910 Jan,

nowysaen nepanencto +x + |y +12 1. ECIK nONyIcuHOS REpasercTRO cpas-
HHTR C NCPBHM YpaBHEHHEM cucTemi! ypasHcHEN (8.81), To Nx=0 m
ij=l.0mnmclewﬂxlﬂnuyl=0.ﬂmqmmW'
xoli BO BYOpO¢ ypenRenwe cucTeMH (8.81) yOexnacMed 8 ToM, UTO 1, =0,
» =0 sBxserca KopRAMH SAZARHOI CRCTEME YDPaBHEHMI,

00m¢m:x1=0. » =0.

PemuTs cHCTEMY YPABHCHHN

J;-i-yz +Jx-y2-l =],
Jx’ ~3)2 =75 +5x =6,

Pesenue. Tix kax x—y> -120,10 x2 ¥ 24121 mnm Jx21. Ilomnb-
xyle ¥y 20::Jx-y =120, TO LT MECTO HEPABEHCTRO

Jrey efx-yi 121 (s.ss);

Cpanummas HepasercTno (8.83) ¢ nepeLIM YPABHCHHEM CHCTCME (8.82),%

mnwa;=l,y’=0an-y’-l=o.01me,=luy,=0.§

[loncrass RajizcHmmie TBNCHAS X, H )| BO BTOPOC YPUBHOWSC CHOTS-:

Mu (8.82) m yGeammcs & ToM, Tr0 Xy =], ¥, =0 !tlmno'rmzmo;:mmn:ﬂ'cﬂii
CHCTEME Ypasuenudi.

¢ Omsem: x, =1, y, =0.

(8.82)

AT A PR

E?Pemmnepauum

] ]
y-JI- y=i z—;[. (8.84)??

Peanenve, Tax xax 1-y-xzzo T0 ySl—x’Sl uan y<li. Bm

ywem.,tnoJ-y %20, 'roy—Jl p- st ]

E

b |




MomOdnl, OCHOSRHHHIE HE UCTIORLI0ORNUU OSPRIMERsIOCMUY Dywuud 229

Omsaxo |eos.x| €1, nooTomy m—{}_ﬁl.

Caenosavenbho, HepaseHeTBO (8.84) MMeeT MECTO JIHIUD B TOM CAy9ae,
KoTAa 00 eT0 4acTH PaBHE MexRY c0boH v pasam 1, T. ¢,

r=1,
1-y=x* =0, (8.85)
|eosxi=l.
Kopseseast cricremn ypaprenwit (8.85) apmnores x =0 w py =1.
® Omeem: x,=0, y =1.

EPemrauepanenmo

sin3x+oosx>%. (8.86)

Pesiense. Tax kax siﬁxsl,m sin® x € sin’ x uawe

sin® x+cosx £ sin® x+cosx . (38.87)
PaccMOTPEM BCIOMOTATENLHOC HEPSBEHCTBO
sin’ x+cosx > % . (3.88)
M3 nepasesicsa (8,88) nomyuaem

2
(l—ooszx)+oosx>%, coszxwooa.t+%<0 W (oosx-—;-] <0.
Noxyuan HpoTHROPETHRCE HEPABEHCTRO. CASHOBATEABHO, HEPADCHCT-

2

80 (8.88) He stimonmsercs, 1. ¢, anx MOSEX X HMEST MECTO Sin x+cosx$%.

Owciona ¢ ywerom Hepanesictsa (8.87) MonHO 33MHCATH, UTO sin® x+

+mx$%.A3momm,mncpuencm(8.86)mmeerpemm.
® Omsem: penenyhi wer.

Peunmms nepanencrso
(# —4x+3)-lngz [eostrx-l-eosx-r 2sin? %]s -1. (8.39)
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Pesrenne. Heparencrso (8.89) pasHocHnbHO HepaReHCTRBY
(—x’ +4x-3)- leg; (cosxxd-cosx-n- 2sin’ -"25)?.1 . (8.90)

Mocxonsky -x1+4x-3=l-(x-2)2$l. 10 -x° +4x-3%1. Hance,
HMEET MECTO

cos T+ cos x + 2sin’ -‘%- oosxx+(l-2siu2§]+23in2 % =cosxx+1<2,

T.C logz(coszx-l-oosxq-zsin’-;-]sl.

Orcio0a % #3 REPaBEHCTRA —x? +4x-351 BRITEKACT HEPABEHCTRO
(--Jc2 +4.t—3)-logz (cos#x+msx+ 2sin’ %)s 1.

Nomysermioe HEPAREHCTO CBHACTI/HLTBYET ¢ TOM, ST10 BEpaBeHCTRO (8.90)
TPESPAILACTCA B PAZGHCTEO. A ITO BOIMOEHO TONBKC B TOM CAYYAS, KOTHS

OIHOBPEMEHHO BHITONNNIOTCH CRGAYIOLIME ABA YCAOBHA: ~x' +4z-3=1 ®
log; [oosxx+oosx+ 2sin’ %}-— 1 . Orcona nony9aeM CAMHCTRCHHOS pollte-
Hue Hopascncrea (8.89) puaa x; =2,

¢ Omeem: x,=2.

Pewiuts nepapencrse
12x

log, (4-Sin3.r)$oos—s-. (891)

Pemenue. Tox xax 4-sin3x23, 1o log,(4-sin3x)21. Orcwoas u ms
12x

WMWTSI,WW

log, (4-sin3x)2ws%£. 8.92)
M3 nepanenctn (8.91) u (8.92) nonyuaem ypabHeHHe

log,(4-sin3x)=eos%. (8.93)
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KOTOpOS HMEET MECTO TONLKO B TOM CAynae, xoras ofe ero wacrit papmst !,
T. &

log; (4-sin3x) =1, sin3x=1,

AtH
oos-'&ﬂ, coslz—xsl.
5 5

Kopramy xaxa0ro H3 ypasHeHHi NOCACHHEH CHCTEMB! SRNSIOTCH

x-%(fln-l- 1),

(8.94)
Sk

-
roe #, & — DRRbIG YBCHA,

Jinx noayvwenna xopHeit ypaereuus (8.93) HeoGXOEHMO MOCTPOHTD TRPE-
ceucHue cucreMel xoprelt (8.94).

Nycn %(dn+l)=% wnn 4n+1=5k . TlockoXsKy neBas YaCTs PaBCH-

CTBA MEUETHAd, TO K — HEYeTHOS, T. 6. K =2 +1, rac ¥ — BeRoe wucno,
Toras 4n+1=5(2u+1) mam 2n-2="54. Tak KaK JCBRA YACTE NOCHEANSIO

PBRCHCTBA ABIACTCK deTHOl, T0 ¥ — 4eTROe WM #=2m, rae m -— Ieloe
4Acno. B Takom cAyuse nonydaeM 2n-—2=10m wwa n=5m+Y. Ecmr noa-
CTABATS 2= Sm+1 8 BRIpawKeHVE XIT & B3 cucTemsl (3.94), To

4 4 5=
x=-6-(4n+1)-E(4(Sm+l)+l)-?(4m+l).

CnenoBaTennho, KOpRIMA ypaBresua (8.93), a Taxike pemieHHeM Hepa-
BexcTea (8.91), fmumores x, =-5-6{(4m+l),rm M — UENOE WHERO.

¢ Omaem: x,=%r(4m+l).rne M — IENOE YACHO.

EPmcuc‘muymmﬂ

2.2 2
Xy =2x+y =0,

(8.95)
212-4x+y3+3-0.
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Pewenue. 3 nepeoto ypasHenns cucreMe! (8.95) oomygaem ypabienue
1_ 2x
2+l

Tax eax (x-l)’zo e xz-i-lzz.t,m

y2= 22:: Slam-1<ys],
X+l
TIpescTaBuM BTOPOC YpaBHEHHue CRCTOME (8.95) B sAne

2(x-1) +(y’ +1)=0. (8.96)

Nockomexy —1<y <1, T0 y’-i-lzo.mesupua'rou (x—l)zzo.ro
H3 ypasreHnA (8.96) noayzacm
x=1=0, xn=1,
HAM
y+1=0 n=-1.
Henocpeacrsenniolt NOLCTAROBKOK B Neproe ypashcHue creroMsl (8.95)
yOcKaacMca, UTO 3Ta [8pd WAEHHH X, # ¥, ARAICTCH KOpHEM ITOH CHOTOMBI,

¢ Owsaens; x, =1, y,=-1.

Peassy cacremy ypasnei
{y-lx-2y+ll=3,
+lp-2+(r-4) =s.
Pewenne, V3 nepporo ypasnenua cHeTeM (8.97) nonywusem y=
=|x—2p+1}+3. Nockomery |x—2y+}20, 70 y23. B aroli cassu |){=y.
|[¥-2|=y-2 n sropoe ypanmesme cucrenss (8.97) npwmnsaer nan y + y—2+
+(y-4) =5, Y -6y+9=0 nm (y-3)* =0.

Orcioxa nonmyaacs J; =3. EcEm moACTaBuUTS 3Ra4EREC J) =3 B ncpeoe
ypasnenne cictemsl (8.97), To 3—|x—6+1|=3 mm x, =S5.

(8.97)

¢ Omeem: x, =5, y, =3.
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@ Petmurs cucreMy ypasscmii
(x+3) =3-2y,

#+43' =8y, (8.98)
(2Zz-x}(x+3)=5x+16,

npd yeaoBuH, uTo 220,

Peiuensie. Wy BTOpOrO ypassieWns cHcreMul (8.98) momyusem 2+

+4(y-l)2=4 HRH zz=4-4(y-l)z. Orcioza criexyet, wro z° S4 HAM
-252%2. Tax ax no ycnosmo 220,710 05252,

[epenumem TpeTse ypasHenme cuctemsi (8.98) » piae kpaxpaTRoro ypas-
HEANA OTHOCHTENLAO DEPCMEEHON X , 1. &, x° +2x(4—2)+16-62=0.

Dnx cyinectroBanna Aelicreurenchnx xopueil npaeesennoro pume
KBARPATHOTO YPABHCHHA HeoDXonsmMo norpebosats, YTOlEH €ro AMCKPHME-
HAHT NPUHUMAN HEOTPHIATENLHLIE JHEYCHNAN, T. . (4-:.)2 -16+6z20 wm
z(z-2)20. Orcioma ¢ ywerom Toro, wro 0< z <2, moNywaeM 2, =0 1 z, =2,

Ecny nalizenwele HRMSHNS MEPEMEHTON Z NOZCTABHTE B YPABHEHWA CUC-
TeMu (8.98), TO NOIYIHM ABe CHCTEMM YpanReHEH

(x+3f =3-2y,  [(x+3)*=3-2y,
4y2 =8y, H 4-|-4_'.v2 =8y,
—x(x+3)=52+16  [(4-x)(x+3)=5x+16.

Kopamun neppoft CRCTEMSE ypanHeRwuii spmmiores Xy ==-4, 3 =2,8 W3
BT0PON CACTCME! YPIBHEHNH NONYIaeM Xy =—2, ¥y =1.

® Omeem: 5,24, 3 =2, 7=0; =2, 7, =1, 7, =2.

(8.99)

Pewenne. ﬁammmm(&%mm
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cosx =1+arccos y, {8.100)
Tockonsky cosx<1 u arccosy >0, 1o m3 ypassenna (8.100) coenyer,
91O
cosx=1,
{amoosy=0.

Orcioza monydaeM™ KOPHH 1ieDBOTO YPaBHCHRA ¢HcTeMu (8.99) ampa
x=2xk u y,=1,rde k — uenoe uucmno.

IoacTasnM 3uauenne y, =1 nonropoeyp«nuennecucreuu(S”),mrm
cosx —arcsiny=—1 umu arcsinx=0,1. 2. X, =0.

® Omsom: =0, y, =1.

B55) Peunms cueremy

Frodus s

-y +1+(y-2) <3
Peruercue. W3 ypasnennn cucrems (8,101) mnymu

’I:::I =2 wm s’g"“‘-z’".

(R.101)

b |
Tax xax |11-5x+4|20,ro Sl‘ _smlzl.Oncmacnuycr.m 272 21
wm y22. Mockonkky ycrasonnero, wre y22, 0 |y|=yp, jy+l|=y+! »

HEpaBeHCTBO H3 chcTeMul {8.101) npnnnmm 3,)?-,1,’-l+(y-—2}z $3 wn
y(y-2)s0,7.e. 0Sy<2,
C ydcToM TOro, 910 ¥ 2 2, OTCIONS TOMyuseM y, =2,

Moncasmn HAYESAE §, B ypanhewiac CHcTemt (8.101), Torae J’LM=

mx’—ﬁ+4ao.mmmcypumm.mymx,=lnxzz4.
Crcaoparensio, kopuaMu cucrenss (8.101) saamorea x =1, =2 n

x2=" }’z=2-
® Omeem: x; =1, y=2; x,=4, y,=2.
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Memodb! peweHun
CUMMempuUYeckux cucmem ypasHeHull

B paze Coy4acs NPHXOANTCA PELIATS CHCTEMMI YPABHCHHT ¢ CHMMETDIEC-
CKEM BXOMACHWEM NEPEMSHHEIX, CIATAEMEIX HIH COMHOMMKTENEH. CHCTeMH ¢

TaxMM CROMCTBOM OyZeM BasuiBaTh cammempseciumi. K TakuM CHCTeMaM
YPABHEHWH OTHOCATCS, B SACTROCTH, CHCTEMbI BRAS

f(x)+g(x)=q,
f(x)+h{x)=b, “.n

g(x)+a(x)=c

1(x)-2(x)=a,
f(x)-k(x)=b, (9.2)
2(x)-h(x)=c.
Meron pemBerun choTeMEd (9,1) 30XM04BETCH § CIOXBHAH BEBHX H NPABRX
yacreli ypasHennii ¢ ueasio popumponanya ypaseecrus f(x)+g(x)+A(x)=
1
=5(a+b+c).3areu K3 JAHHOTO YPEBPEHNA TIOOYEPEZHO BEMNUTAIOTCR TPEThE,

BFTOPOE H NICPBOC YPABHCHWA CHCTCME (9.1), B pesymeTare gero rnomydsercs
cHCTEMA

7(x)=%{a+b=).

A,

g(x) =%(a—b +c),

‘h(x)=-;-(-a+b+c).
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Tipwn pewsesnn cicTeMul ypaprewnii (9.2) ueoﬁxomonepeuﬂoumm-
Ehie 51 TIPABHKIE BACTR YpaBHesHii, Toraa mouyumes /7 (x)-g2(x)- h’(x)-abc
win f(x)-g{x)-h(x)=1tJabe . -

3mech 1eobromumo ROTPeOOBaTE, YTODNM BMNONHANOCH YCROBEC abc2 0.
ECIH 38TEM TOMyHEHHOS YPABHENHE PAMISTHTS NOOMEPEAHO HA TPETHE, BTOPOS
H nieproe ypasienns cacremu (9.2), 1o noxyuaeM Jpe CHCTEMU ypanuenii
omocurensio f{x}, g(x), #(x) suza

102, [r9=n 2,
()= . o {a(0=-[2.
~aft(.lv:)= E ‘k(x)n-E.

Tlonyuennsie cucremss ypankenufi oraocarensio f{x), g(x), #(x) no-
mycxaloT GoReS THPOCTOS PERICHRE NO CPABRCHIIO C PEINEARSM CHCTCM ypas-
Heauit (9.1), (9.2). Caezmyer OTMETHTS, 110 MaNHEI MeT03 00oSmBeTCN Ha CNY-
2aii IPOM3BONBHOID WHCAR YPABREHNE], CONEPAADINXCE B CHMMETPHICCKHY. CHC~
TeMAX,

Kpone mnokeHHoro suillle METORS, CYIIECTBYET ellle I0BOILEO-TAKH MHO-

TO OPYyTHX METOZ08 PCUICHHN, ROTOPRE YUHTHBMOT CTIRIBHKY IATAHHON CHM-
MeTpHYCCKOi CHCTOMBI YpaBHeHHI.

3afgaun u peuieHunn
E PemnATs cocTeMy ypasreawh
Jxty +derz=3,
1Ja:+y +.\[y+z-4, (9.3)
x4z +Jy+z =5

Pewsenue. Mocne cnowenua ypaenesai cucremsl (9.3) nomyunm

X+ Y +dx+2 +fy+2 = 6. ECit U3 NONYICHHOTO YPEBHCHEN BLINECTS MO-
OFePLanRo YpabHeHHS cacTEME (9.3), TO IOVIYUHM CHCTEMY YpaBHEHuUH




Memode! PELEHUS CUMMOMPUNECKUX CUCITION YpooHeHUl 237

\I1+y =1,
Jx+z =2, (94)
=3.

H3 cucrems ypasnenuit (94) cnenyer x+y=1, x+z2=4 u y+z=9.
Orciona nonyvaeMm x+y+z=T H x5, =~2, =3, 2,=6.

¢ Omeem: x =-2, y, =3, z, =6,

@ Pemsrs cucremy ypasnenmwii
xy+xzr=S$,

wepz=$, ©.5)
az+yx=9,

Pewenne. TlyreM cIOMEHHS ASRLIX H MPABBHIX 9acTeil ypasHeHM# cucre-
Mel (9.5) nonygaeM xy+xz+)yz=11. Echn ¥3 nochegHere ypasHCHHS Bhi-
YCCTL NOOYEPCARD YPABRCHAA chcTeMul {(9.5), To xy=2, x2=3, 2 =6.
Ecau nepemMHOXHTS MeXZy coboil 'rpu TIPMBSACHHBIC BHIIC YPABHEHHS, TO

23222 =36 um xyz =36,

PaccMoTpsst ABS BOIMORHEIX &nyusn. Ecmm xyz=6 A xy=2, x:=3,
y2=06,10 =1, =28 z=3,Ecom pz=-6,10 ==, y,=-2 n
z, ==3.

¢ Omeem: x, =1, y=2,2=3; 5,=—1, y,=-2, 2, =-3.

E Peumnts cucreMy ypasrenaih

3x.=£+....
LI 4

| %

#lve =ulw

’ (9.6}

Ly
[ Y]

]
-

“w {H

e x#ﬁ,yvt(),x-to.
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Pexsenne. Cucrema ypansrennii (9.6) pABHOCHABNE CHCTOMO YPABRCHMH

1E+ Ly, ©.7)

Ecrm caoxuTh Mexiy coSoli yparserna cacremu (9.7), a 3arem obe ero
YaCTH PA3ACHTD BA 2, TO BOTyIHM
ZaXeZce, 93)
»zZ Xz Xy
Janee, BuMTEM W3 ypaBHeREA (9.8) NOCACXOBATEALRO mEpeoe, BTOPOSE M
TPETHE YpasHeHHs CHcTeMut (9.7), Torne

—=3,
yz
{Ze=2, (9.9)
xz
Zo
Xy
Ecan nepeMHoXuTs MOXEY coboil ypasuennn cuctemsl (9.9), o xz =%
Omnmnmypaauenﬂﬂcucmm(g'g)nonymux:-- yz--u =%,
2 NE] J6
.8 X=ft—, yuft— =%—
T.&. X :l:2 ¥y :I:3 M2z 3
Hetpyano ybepurhes, mmpnnmucmuymumﬁ(?ﬁ)m
2 ¥ 2
xl':_’y] ﬁaz] J--xz.- 'J’z J-.z s=_—

3 6 BT
3 J6 -Ji B J@

y,a-s—.as-Tﬂg‘=—2-,y4= 3 r =

& Omeem: cu. BEIDE,
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E Pemurts cucTeMy ypasucanil

[ f 3
A L+L|=as,
& X

(x z\

1y| =+=|=40, (5.10)
I X
4 h'

2| Z+d]=13,
WYY,

rae x>0, yn(,z=0,
Posuenne. Pacxpuibas ¢xo0XH B ICBHIX acTaX ypasaeHnl cicrens (9.10),
NORyHaeM cicTeMy ypasbewnii suma (9.1), 1. e
T2 s,
z Yy

D E a0, (9.11)
2 X

2 o,

. ly x
Ecau caoauts NEBHC U npaBHe 98cTH ypasueHnit (9.11), To nomyuHM

iy.q..xiq.&:w,
2 p x

Echu 3xreM N3 MONYMCHHOTO YPRBRHCHMS BLTECTS TPETLE, BTOPOS ¥ nep-
poe¢ ypanacHas cacrembl (9.11), To

2 36,

4

1Z.9 (9.12)
¥

Z .4

[ x

Cacroma ypassernli (9.12) mseer sux comeetprueckofl cnctemsl (9.2).
TlosTomy 3nece HECOOXOIIMO MCPCMROAGTD ACHLC H MPABLIC TACTH ypastie-
uiil (9.12). Torza xyz =1296. 3aren paszennM puipixeEne xyz = 1296 pa
TPETHE, BTOPOC H NepBoe ypasnernn crcremsl (9.12) v nomyunm x? =324,
y =144 5 22 =36,7.e. x=118, y=tI2 B z=5.
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Iponeprodi yeTaRaRmMABACM, STO KOPHAMA CHCTOMBbI ypapreuuii (9,10) sany-
wrea xy =18, y =12, 2, =6; x, =18, y,=-12,2, =6, x; =-18, y; =12,

Zy =6 " x4=—18, Yi = =12, Z4=6.

& Omeem: om, stae,

E Pentirtt, cereMy ypaBHeHuit

X4z

e x=20, y=20,z20.

(9.13)

Pesuenue, TIpocTeam npeoOpasoBaHmeM ypasHennii cHereasl (9.13) nony-

AN
xty 1 {101
xy 15 x y 15
12 x ¢z 12°
yrz 1 1,11
2 20 y z 20
Orcrona cacnyet, 4To

2 l-inl-l-l m---l-+l-|-—l--l WM —1--1--1--1--1-—l
20 5 x y z 10

Torja =c——=—=—, “Tem—e——— = 1 _1

¥ 10 20 20° y 10 12760° z 10 15 30

¢ Omeem: 5, =20, y, =60, z,=30.
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E Peumth ciucCtemy ypannerwil
p+x+y=l,
xZ4+x+z=2, 9.14)
yZ+y+z=5,
Peienue. Echi % 00enM qacTAM KaWIOTO YpanMerHA CHCTeME (9.14)
npataeATE 1, TO MEOTyIacM
xptx+y+l=2, (x+1)(y+1)=2,
x+x+z4l=3, mau J(x+1){z+1)=3,
w+y+z+l=6 (y+1){z+1)=6.
Ha nocnemme?t cueTeME ypanuenuit caenyer
(x+1Y (p+1) (2+1) =36 mm (x+1)(y+1)(z+1)=16.
PaccMoTpHM ABA CITY4AS,

L. Tiycte (x+1){(p+1)(z+1)=6, Toraa x+l1= =1, y+i=

5
(y+1)(z+1}

6 =3 uanw % =0, y =1, z=2.

P SNPY YPO0 P M-

(x+1}{z+1) (x+1)y+1)

2. Ecm (x+1)(y+1)(z+1) = -6, 70 00 aHATONWA C MPE/MAYDOIM CHYSCM,
nORyIacM X, =-2, Y, =3 H Zy=—94.

® Omeem: x, 20, y =1, z)=2; 5, ==2, y, ==3, 2, =4, |

E Pemmts cHCTOMY ypanReamid
{.t+y+z=18,

(9.15)
I +y2 +22 =108,

Pemerme. Yvmona ua 12 06e wacT REPEOTO YPapHEHRA cacTesd (9.15)
H BLITEM €0 i STOPOT0 YPaBHCHHA, TOTAA .

=12+ =12y+22 -122=-108,
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Orcioza momyvacu ypasuenne {x—-6) «L(_)r-ts)z-s-(z--ﬁ)2 =0, XOpHAMH
ROTOPOrO AMMIOTER X = Yy = 7 = 6. Halineriie 10a4CHUN NCPSMEHELIX X, P, Z

noncTaEHM B 004 ypabhemua cucremel (9.15) w y0enuucs » TOM, ¥T0 3TH JHa-
HCHUA ARIDOTON S8 KOPHAMM.

& Omeem: x =6,y =6,z =6.
Punmwmnyymm

.v:2+y2+z2 =12,
xp+az+yz=12

(9.16)

Petuenns. U3 nepaoro ypasHednx cacrembl (9.16) Boiurem BTOpOS ypan-
HeHUE, TOrAR x2+y2+zz—xy—az-,w=0. Ecmu oGe 7aCTH NONYweRsoro
YPOBHEHNA YMAOKHTS Ha 2, TO NOCHE HECAOXABX Npeolpasosanmii NOgyIHM
(x=y) +(x=2) +(y-2)’ =0, orxyaa cneayer, wro x=y=z. B Taxou
CAYHse W3 NEPBOTO ypaBHeHRE cheTeMbl (9.16) momywaem 3x2 =12 wm
x=32,

Mockonsky x=y=2,70 =y =2=2 H X =y, =2, =-2. [lan 3a-
BCPINCANA pOIDCHMA CucTembl ypasmemuit (9.16) weolxomumo obmsareanto
BHIONKHTE NPOREPKY.

® Omeem: x,=2,y,=2,2,=2; Xy =-2, y, ==2, 2, =~2.

Peamurs cucTeMy ypamHCRRR
P 4xy+ P =31,
P rxz47? =28, ©.17)
P e+ =19,
'm Herpynmo 3aMeTHTs, 410 X# p, X# 2z B y % z . Hanpesep, ec-
i G x = y, TO BrOpOE ypaencune cucTemsl (9.17) npormopetnino 6us Tpers-

cMy YPABHEHHIO,
B Taxom crysae cucresa (9.17) pasBoCHILAS CHCTEME
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x’-y’ =37(x-y).
2 -x' =28(z-x), 9.18)

y -2 =19(y-z).
Ecny cnowuTs, COOTRETCTBERRO, NICBEIC W NPABSIC UACTH ypanueHWH cne-
Tembl (9.18), To nomysmm 37x-37y+282-28x+19y~192=0, orxysa cne-

Ryer x+z=12y.

YpaeHennt x+2 =2y MONKHO TPAKTOBATH, KAK BHTIONIBCHHE YCIOBMS TO-
O, 9TO JHATCHHA NMEPEMSHHEIX X, ¥ H z o6pasyloT apHPMETHISCKYIO TIPO-
FPECCHI0, pRIHOCTE KOoTopotli pasia o , rae d » 0. B raxom cayvae x=p-d
uz=y+d.

Jlance, EDXCTABHM BHIpRXCHHA X = y—d H z= y+d , COOTHCTCTRSNAD, B
TIepBOE U TPEThE YpasHenna cheTemnl (9.17) n nomywm
(y-d) «y(y~d)+y* =31,  [32-3pd+d’=37,
HIH
¥ +y(y+d)+(y+d)2 =19 33t +3pd+d’ =19,

Eci A3 ICPEOTe ypaBHesns nocnexnell CHCTEMB! BENSCTS BTOPOE Ypas-
HERHE, TO

yd=_39
y=-3n
3y +d? =28,

oTeyms cnemyer 3y* 4o =28, 3y* =287 +9=0 mmt y? =9, 52 =%.o,_
¥y

CIOZA C YHETOM TOro, 4To a's-%, uTekacr y =3, 4, =-1; y,=-3,

1 i
dy=1: ==, dy==343 =, dy =33,
2 Y3 7; 3 LB 5
Aanee, Hcnomsys Gopmyntsl x=y-d ® z=y+d, nony4aem xopaM
cucTeMsl ypashenui (9.17).
¢ Omsem: x,=4, y,=3,2=2: =4, y=-3, 3, =-2;

S NS . SN LISV IO
BB EPTETTETTTE S
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Pommcmuyypammnﬁ

[(x+ y)(x’ + y’)n 15,
; (x+z)(x’ +z’) = 40, (9.19)

L(y+:r)(y2 +zz)=6$.

Peruenue. TIcPBORAIANLRO OTMCTHM, 9TO X # ¥, X # z H y # 3. Ecay, wa-
NpHMEp, BEMIOIRATOCH OB PARCHCTBO X = 3, TO NIEBLIE SACTH BTOPOTO H TpEThe-
10 ypesresnli cacrems (9.19) Guan 6at pant, a npasuic wacin — Het. Ilo-
ITOMY, YMHOXKHD 00¢ JacTH NIEPEOT0 YParHCHMA K3 X — ¥, 008 TacTH BTOPOro
YyPasResms Ba z—x # 000 9ACTH TPETEETO YPABHEHHA Ha Y~ 2 , TONYSHX pas-
uocuumymcnctguyypanuem

-yt =185x-15p,
z* - x* = 40z - 40x,
y4 -z =65y -65z.

EchB 3aTCtM COOXHTL 3E8KE H NPABLIC ACTH ypashenutt npuneaeHmon
BMINE CHCTCMM, TO BORAYYHM I5x—15y+40z-40x465y-652=0 nan
2y=x+z.

[lo ananorum ¢ pewrenueM cacTeMi ypabHeunit (9.17) aaece mauerma
BOPEMCHHBIX X, J, 2 Taxaxe OOPA3YIOT APHOMCTHHOCKYI0 NMPOIPECCHIO, pas-
HOCTD KOTOpOH obosnaunM ucpes d . Toraa x=y—d B z=y+d.

HMoncTanumM BEPRXCHHE X H Z B TCPBOC H TPCTHE YPABHCHHA CUCTOMG
(9.19), roTaa HOCNS HecaOXHLIX npeodpaionatail nogyHacM

{43;3 —6yid +dpd® -4 =15,

4y’ +6y°2 +4pd® +d° = 65,

Ecya crasana cromuTs (8 38TCM BEMCECTE) ypasResind cuctems! (9.20), To
MIONYIHM CHCTEMY YDABROREE

¥ +yd? =10,
6y°d +d° =28,

H3 sroporo ypasheana cucrems! (9.21) cnenyer, uro d « 0. Kpose Toro,
H3 yparsenmit cReTemsl (9.21) nmeen

(9.20)

(9.21)
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Lo 2
6y’d+d® S
Tlockosisky d # 0, TO PASAEIENM SNCHATENS U IMAMERATC APOsH Ha d° u
: 3
y wrn 2

nocnemmnom;=u.'l‘oma 3 u}rus;a’-IZu2+Su-2=0.

6u’ +1
KyGwqeckoe ypaBHerwe WMEST CAATICTREHHEIN KopeHb i = 2. Tak xak
u-% My =27 y=2d4,

NoncranimM BLIpaKeHne y=2d B nepsoe yparHeHne cucreMu (9.21), To-
tad (24)’ +2d-d =10 wom d, =1. Caenosavensso, umeem y =2d, =2,
-‘I'J’I"dl=l u2|=y|+d|=3.

¢ Omeem: x,=1, y, =2, 13, =3.

E PewnTe cucTesy ypasHenuii
£t =-=(y—z]2 +2,
¥ =(z-x) 43, 9.22)
2% =(x- y)z +6.

Pewuenne. [epermaimem cucTeMy ypassenuit (9.22) B paBBOCHTLHOM BHAC

.n:“'—(y-zr)2 =2,
yZ_(z_x)z =3,

2 —(x- y)z =6

(x=y+z)(x+y-2z)=2,
(x+y=-z)(-x+y+z)=3 (923)

{-x+y+z)(x-y+z)=6.

Ecnn mepeMHOXWIS JESHE B NPassie SacTH ypasnenmit cuctesst (9.23),
10 noaywaM (—x+ y+z)}{x—y+z)(x+ y-z)=16. Paccmorpum e cayvas.
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Hycrw (—x+p+z)(x~y+z)(x+y-z)=6. Echu paspenurs nausoe
YPARREAHE NOCNEOBITENLHO HA YPABHCHHN CHCTEMEL (9.23), TO NONYyYAM CHC-
TeMy ypanreHnilt

—-X+y+z=3,
X=y+z=2, (3.24)
x+y=-z=l.

Mocne cnoxenna ypaBrewnit cHereMu (9.24) Aameem ypaBHeHHC
x+y+z=0. Ecliv #3 ZRAHONO YPABNCHHN BLIMCCTh NCPBOE YPRBHCHRE CHC-

m(9.24),m2x=3mx,=%.Ammnomnywamy,=2uz,=—
Mycts remeps (—x+ y +z){x~y+2)(x+ y- z) =—6, TOTAA NO AHAIOTHH
€ TPCARAYUBIM CYIAEM, NOTySaeM
x+y+z=—6 8 =-3 =—-2, 2 =-£
y *y 2’ ¥z » &2 2-
4 Omaem: xlz-,y,-=2 z,—-,xzz-g-.yz ==2,2y,=— 5.
2 2 2
@Pennmcmyypamemﬁ
x+)z=6
y+ =6, (9.25)

z+ap =6,

Pesyenye. EcIy BuivecT: mEppoe ypasuenne cucteMs! (9.25) w3 ocTans-
HBIX JBYX YpPaBHeHHE CHCTOME, TO

x+yz=6,
(2= yNz-1)=0,

{x~z)y-1)=0.
Orctona caexyer, HTo UM OTHICKRERE kopHeli ypasHemait cuctems! (9.25)
HeoOXOZMMO PACCMOTPOTS HETHIpEe CHCTEME ypasucanli

x+yz=6, {x+yz=6, [x+yz=6, [x+)yzr=6
x-y=0, {x-p=0, 1z-1=0, {z-1=0,
x-z2=0, |y-1=0, |x-2z=0, |[p-1=0
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Pemnas npusesciiEC BHME CICTEMM YPaDHeHui, NOAYIneM CCRYIOUME
ROPHH:
. ,|,-1=-3,y| =<3,z =3 xz=2,y2=2_3132; "'3=LJ’3 =l,z3 =5

Xa=ly, =8z, =10 xy3=5,y,=1,z, =1,
® Omaem: oM. suie.

@Pemnmcnmuyypnnem

Py y3+1 =56,
y+x+y=1
Pemenue. W cicreMm ypanneunit (9.26) cueayer, 910 x# -1 H yw -1
(& 3TOM HETPYRAD YOCKHTLCK, CCTH NARNEIE JHATCHHA NEPEMEHNEX X | ¥ NOA-
CTREMTSH b ICpBOC YPABHCHHE CRCTEMH).

Tpeofpasyess crcTeMy ypaBneHmit K BHIY
I(J:3 + l)(y’ + l) =56, ©27)
(x+l)(y+ l) =8,

INMockonsky x# -1 ¥ y=*—1, TO MOKKO PIACNATS NEPROC YPAPHEHNE
cracreMul (9,27) Ha Bropoe YPaBREHWE H NOTYYHTE PABHOCHARHEE CHCTEMEl

ypasneruii
[(xz_m)(f-m)-?,

prx+y=1T,

ixy(zy-(x+y))+(x+y)2 —(+x+y)=6,
xp+Ex+y=T,

{"Y(xy—(xﬂ))*(x* Py =13 (0:28)

+x+y=T

BecaeM HOBHC HEDEMERRNE X+ )y =¥, XY=V ¥ NCPCTHNIEM CACTEMY
ypanreHuif (9.28) 8 sune
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utve="7 ut+v="T.

{v(v-u)-l-uz =13, {u2+vz—uv=13,
HnA

Kopuamu nocneanci cnoremm ypasHeHHH fona01ea 1, =3, vy =4 »

Uy -4, V2=3.
PaccmorpuM ABC CRCTEMH
X+p=3 (x+y=4,
H
xp=4 xy=3.

Ilepran chcrema ypassenuil xopHell Ae uMeeT, 8 H3 BTOPOH CHCTEMB YpaB-
HeRuld noxywaeM X =1, =3 u x;, =3, y, =1,
® Omeem: x,=1, y, =3, x, =3, y, =1I.

Mpumenanue. CHMMETPHUCCKEE CHCTEME ABYX YPRBHEHMI, MBACHIINX OT fepe-

MEHHMY X M ), 3498CTYI0 3IeETHENO PEMIAIOTCA ¢ NOMOLUKI0 CTRRAAPTHOIT 3a-

MEHH NEPEMEHBRIX X+ ) =8 H Xy = V.
EEPmmcmeuyypmnenuﬁ

(x’ +x+l)-(yz+y+l)-3,

(x-1)-(y-1)=6.

(9.29)

Peauenne, NpencTanimM cucTesy ypasacHuil (9.29) 8 BHAC paBHOCRABHOM
CHCTEME

[xy(xy-l-x+y-l)+(x+y)2 +(x.+y)=2. ©30)

xy-(x+y)=S.

Brenem woanle mepeMentbie X+ y=u H Xy =v, Torza cucremy ypasne-
HHi (9.30) MOXHO TICPETTHCATS, XAK

v(v+u -—l)+u2 +um2,
v—u=>5,

H3 BTOporo ypaBHeHNs CHCTEMB WMCCM v=u+5, Econ BEpaxexue
V= +S5 NOACTABMTH B BEPROE YPABHEANS CHCTEMDI, TO TIONYUHM KBAHPATHOS
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ypamrenne i’ +5u+6=0, KOPRAME ROTOPOro SRAAOTCA =3 0u=-2,
Nockombky v=u+5,10 vy m2 W v, =3.

-Tak KaK X+ y=u H Xp =V, TO HMSEM COBOKYTTHOCTL ABYX CHCTEM YPas-
REENH. OTBOCHTLIBLNO NEPEMEHHBIX X W ) , BHAA

x+y==3, [x+y==2,
H

xy=2 =3
W3 nepoli cucremil ypaHeHudl nonyuaeM x =—1, y=-2 ¥ 1 =~2,
¥, =1, a BTOpan cHcTeMa ypaBHEHUH KOpHel He UMeCT.

& Omaem: 5, =1, yy==2; 5, =<2, p,=—1.

@ Peurts cucreMy ypasHennl
(x’ +!)( y +1) =10,
(x+y)(xy-1)=3.
qume. Crerema ypaswemmii (9.31) pasHOCHNRES CHCTEME YPRBPHEHNH
l(x+ »¥ +(y-1) =19,
(x+y)(xy-1)=3.
flycrs x+ y=u ¥ xy—1=v, Toras cucrema ypasreHuli (9.32) npumer s,
[“z +v =10,

=3,

{9.31)

(9.32)

Kopnmnnaﬂnoﬁcucrenmypasneanﬁn}mmcx =1, =3 u=-1,
we=3;u=3, =t Hu =-3, v, ==l

Nockomky x+ y=u 1 xp—1=v, TO HMEEM UCTHPE CACTEME! YDaBHeAR
OTHOCHTCIBHO NEPEMEHHEIX X % ), T. €,

{x+y=l. {x-ryz—l, {.t+y=3, {x+y=—3,
H
xy=4, |w=-2, |ay=2 xy=0.

Iepaas cvictema ypasHennlt xopaeit He umeer, Pemas oCTANBHBIC CHOTE-
ME YpABREHHIl, NONYwaeM ClenymOmuEe KOpHR: % =1, y;=-2; X =2,

yzal; "3=t: y3=2; 14-2, y4=l; xseo, y5=—3 i ] x‘=“3, youﬂ.

® Omeem: cm, BhILTE.
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fipasenanue, Jins 1000, wroOnl cucrema ypannenunit (9.31) Ouaa cepmecrhofi ne-

obxoanme, 310l
L GHy)l-)
2 (xz-l-l -(yz-l-l 2’

310 ABOHEOS BEPABEHCTBO BLIKO IOKESAHO B Pasacae 2 (om. 3anavy R.13).
Vpasneuns cucremsd (9.3 1) yROBNCTEOPNIOT NPHBSASHHBIM Ebille YCIOBAAM.

Peumrts crcreMy ypasrerwit
x+y+z=4,

2+ yz +z8 =24, {9.33)
£+ y3 +2° =64,

Pesuenne. O6omaanM x+p=u 0 Xy =y, TOrAa H3 NSPAOTO ypaBHEHUA
cucremnl (9.33) cneayeT, 410 2 =4 -1,

Tpeobpasyem BTOPOS B TPETHE YPaRHCHHA CHCTeME! (9.33) ciexyrompm
obpazomM:

(JH-_;»-)z-2.7;;;;1-2"I =24,
(x+2)((r+9) 30} 2 =es,

" -2v+(4l—u)2 =24, {uz —v—4y-4=0,

u{u’ -3v)+(a-u)’ =64, 120" -3uv—d8u =0,

[u’—v-«-4= 0,
(9.34)

u(12u=3v-48)=0.

Hs sroporo ypasdesnn cucremm (9.34) cnexyer HeofXORHMOCT: pac-
CMOTPCHHS ABYX CYa0H.
1. NMycrs # =0, Torza z=4-u =4, a w3 nePBOTO ypasHenns cHcTeMul (9.34)
ooRygacM v=—4, Tk KOK X+ ¥y=u H Xy =V, TO HMEET MECTO CHCTEMA
x+y=u(,
ypeRneHm : N W3 KOTOpOH CieANT Y =2, )y =-2 H X, =-2,
_t}}-—
yz =2.1‘1le z|‘2 =4.
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2. Myers 12u—3v-48=0, Toras v=4u—16 H BTOpoe YpaBHEHHE CHCTE-

MEl (9.34) GyZer paBMOCHILHO KBAAPITHOMY YPaBHEIMIO ° —8u +12= 0,
KOTOPOC HMELT ZBAKOPHA =2 W u =6,

Ecm #=2, 70 z=4-u=2 W u3 Nepsoro ypapHesnx cucremw (9.34)
nosysaes v=-8, B Takom cayvae

xt+y=2
xy = -8
[lpuarom 2y, =2.
Ecmt 4 =6,70 zmd-pu=-2, v=4u-16=8 u

x+y=6
xy=§,
Orcrona creayeT X5 =2,p5 =4 M x,=4,y, = 2. 306 254 =2,

HX3=4, y==2, x=-2y, =4,

¢ Omsem: =2, ==, z1=4; xy=~2,y; =2,z =4;
x3=4,y3 =—2,23'2; x4=—2’y4 =4, 24 =2; x’ 'th’:s =4,zs =—2;
Yo=%hYg=2,75==2.
@Pemmcmwypaanennﬁ
x+y+z=3,
iyt ezl=s, (9.35)
x‘-l-y‘-l-z‘ =17.
Pawenue, Cucrema ypapiernii (9.35) paBHOCHILHA CHETEME
x+y=3=2,
. Peyiws-2, (9.36)
x‘+y‘=l7-z‘.
BossezieM B KBAZPAT NEPBOE YpasReHHe cucTeMul (9.36) 1 Bhrrem 13 He-

TO BTOpOE ypasnesHe. Torza noXy4dnm xy=zz-3z+2..[haee,mewn
KBSHEDET BTOPOC YDApHCUMC M BLINTCOM W3 HETO TPETHE ypamHenue, TOTEa
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x2y2=z‘-5f+4.ﬂpmuwmeoﬁammemmeypm-

HEHHR, MOXHO COCTEBHTH YPABHEHHE OTHOCHTCABHO TICPEMCHHONW z Buza
2

(22—-3z+2) = 2% - 522 +4 wm 2° -32% 4+ 22 = 0. Ora05a nowyuacw 2 =0,

=lnz=2.

TICACTABRAR MOMYSCHHHIC SHAGCHAA I B MEPBOE H BTOPOE YPABHCHHS CHCTC-
M {9.36), nomysaeM TPH CHCTEME! YPARHEHNI OTHOCHTCILHO NEPEMEHRRIX X K

y BHZ3
x+y=3, x+y=2, x+y=1,
. (9.37)
x2+y2=5, x2+y2=4, x2+y2-1.

CosoxynsocTs cHCTOM ypasicanii {9.37) ameer mmecTs map xopweit x, =1,
n=2:x0=2 y=1ix=0, p=2:x,=2, p,=0;x=0, y;=1; 5 =1,
yﬁzo-

Tlockonsky 8 MPOUSSSe POMEHMN CHCTEME ypabnenul (9.36) ucnonsso-
BANACH OHEPAIBIL BOBRCACHUN B RBaapar ofenx wacTedt mepeoro M BTOpOrO

ypasHeHwit cheremut (9.36), To Tpelyerca nposepra HAKICHHEIX 3HavEHNHA ne-
peMEHMEIX X, ¥ H 2.

OHAKO B CHNY CHMMCTDHE BXOAKICHHA NECPEMERRLX X, ¥ H Z B ypas-
Benus cuCTeMH (9.35) AOCTATOYNO B YDARMOHHA 3TOif CHCTEME! MONCTABATD
TONLKO MaYeHHA X =1, ¥, =2, 2, =0 u YOCAHTLCA B TOM, YTO 372 TPOHKA 2B~
RACTCH €€ KOPHAMH.

® Omeem: 5 =1,y =2,2,=0; 5, =2, y, =1, 2, =0;
x3=0,y3-2‘zz-l;x4=2,y‘=o,z’ -l;x$=°'y5=l’zl =2;
¥=Lyg=0,2=2.

@ Pemers cucTeMy ypannennil
+3' =8,
”4+¥ =5, (9.38)

+¥ =5

Petuenue. Tlepenrmenm cucresmy ypasaenuit (9.38) s sune
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ry= log,(z“ +3‘), _

12=logs (27 +3"), (9.39)

Lx=!og,(2’+3’).

fycrs f(x)=logs (2" + 3‘) , TOFDA CHCTeMY ypasdenwi (9.39) MoXHO
OPEACTARATE NOCPEACTBOM (YRKIMOHARLHOTO ypaBHEeHHS BHXa (5.1), T. ¢,
(1 ())=x. (9.40)

Tax xax dysxuss y = f(x) ssnsevca sospactaiolnell Ha BeeH yHeno-
Boil ocw OX, To ypaBrenne (9.40) pssnocunsBo ypaBHEeHRMIO f(x)=x,

T. €. Iogs(2‘+3‘)=x wn 2° +3* =57, Mocneanee ypaBHeHH e MEPEIHIIeM

>3
2 (3
[g] +(§) -1. O41)
Jieas uacrs ypasuennx (9.41) speacrasnger coboit menpepumiyto youe-

BAIOUTY0 YHKIHIO, @ (PABAS &€ BaCTh FWINCTCS KOHCTAHTOHR, nooTomy ypaz-
uenne (9.41) moxer smMers 5ie Gonce OAHONO KOPHN, XOTOPHI NETKO HAXOIMTCA

nonGopom. Hmeer mecto x; =1. [oacrapnsn HaliaeHHOC 3HAUCHHE X B ypap-
HeHwA CHCTeMBl (9.38), nonyuaem y, =14 2, =1.

® Omgem: x, =1, y, =1, 2z, =1.
Ipumenanne. Metoam pemcnrs (PYHXUMONATRHEIX YPABNCHAH paccMOTPeHb B

pazaenc S, a MeTOIL PONEHNA YPARHEHHH, OCHOBAHNHLIE HA HCODILI0BAHAE CBOH-
CTBa MOBOTOHKOCTH QYHKRUNI, — B pasaene 4 Hacrosugero yuelHoro nocofius,

Pesmwms cucremy ypasressit
log; x+logy y+logs2=2,
log; y+logy 2+10gy k=2, (9.42)
g, z+10g g x+l0g)s ¥y =2.

Pesenue. Nemom3ys ceoicTea norapudmoB, DepeliaeM B KLRIOM M3
ypaBHenHi cucTeMsl (9.42) x oaEOMY OCHOBAHHIO, T. €.
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[ } 1
10523+51082J’+5108:==2s

"y

log,y+%log3 z+%log3 x=2,

log, z+%log4x+%log., y=2

Orcion3a norysaeM

‘OSz(IJJ;) =2
1 1083(1’\{-'_2)= 2,
.Iog‘{zﬁ)=2,

x& =4,
ylxz =9, (9.43)
zJxy =16.

TiepemMmoasM IeBsie ¥ IPABLIE HACTH YpaBHennit cHcTeMs (9.43) u nosy-
i x’y’z% =576 unm xpz =124 Tockoasky OOIACTLE AOMYCTHMBIX 18-
Jennil DEPEMCHHKIX X, y, I B YPaBHeHMAX cHCTeMu (9.43) sanmorca x>0,
y»0uz>0,710 Xy2=24,

Bo3segeM B KBaIPET KIKAOC M3 YPABHCHW CHCTCME (9.43), 2 3aTCM N0~
Ty9CHHBIC YPABHCHHA Pa3jcnHeM Ha x)z-24,mma

::E. zEuz :2
AEp AR RATT
2 27 32
¢ Omeem: x, = h=gr A=
B.20] Pexnims. cacreny ypannenuit

(%) + 23 +10.+ 9% +103,5 = 58,

+2Xs Foia v 900 +10% = 55,
1= 23 %10 +10% ©44)

oooooooooooo

%19+ 2% +...49x3 +10x5 =55,
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Pessenue. Eciiv CROXHTS BOE YPABHERHA CHOTEMH (9.44), TO
XXtk Xy =10, (9.45)
Ecam w3 BTOpPOTO YpaBHEHHS CHCTEME (9.44) BErdecTs nepBoe ypaRHEHRE,
TO NOAYIAM 9x) — X3 =...= Xy =0, Orciona 'n. m ypasnenus (9.45) cnenyer,
uro 10 =10 win x; = 1. ‘
[TpoBenx ARANOTHUMLIC PACCYKECHHA, OAYUAEM X, =..,= X =1.

Hpnmmsﬂmmnapauapaammnepnonm
2
xz{y—-a),
(y-a) 946)
y2(x-a)

HMEET EARHCTBERHOE petcHle 7

Pawenue. B cucremy nepancreTs (9.46) nepeMenAbie X, Y BXOAST CHM-

METPHIHO, TIOITOMY EIZMHCTBEHHOE ©¢ POUICHWE ReobXOXMMO HCKaTh B BHAS
x=¢ ¥ y=c,tae c20.

TNoxcrapum x= y=c 8 MOGOE U3 HEPABCHCTD CHETEMEL (9.46), ToTHa
c2(c~a) wm ¢* -c(2a+1)+a? $0. [ Toro, TT06u KEATPaTHOE Hepa-

BEHCTRO HMENO O €XUHCTBEHHOS PCINCHHE, HEOOXOZUMO €T0 IHCKPRMWAAHT

rpupsseaTs wymo, 7. e, (2a+1)" ~4a” =0, 40410 wm a=-.

¢ Omeem: a=—%—.
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Memodbi peweHus ypaeHeHud,
codepxauiux yenbie
unu OpobHbie yacmu wucna

K mMcAy MECTARAAPTHHIX OTHOCETCS METOXB: PEHICHHA YPARNCHHHE, KOTO-
pui¢ COmepXRaAT neame  (UnK) apobnuie uacTw AeliCTEHTEMMHWX wKcea. B mpo-
TPaMMe LIXOALBOH MATCMATHEM MEFOOL PCIICHHS TAXMX YPRBRCHWI HC M3Yy-
wai0TCA. B HacTOMueM passene MPUMEHeHHE CYWISCTBYIOUIHX METOAOS M TpHe-
MOB HRRIOCTDHPYETCA HA NPUMEPAX PeDeHiT PARA yPaDHewisi.

Lenoif YacTeio NelicTRNTENBHONO UNCHA X (HAN aNMSE) HAIEIBACTCA RAK-

Gossiliee LISAOE YHCIO, HE MPEBOCXOAMUSE X, K 370 IO ofo3lnadaerca 1e-
pes [x]. Oueswano, wro {x]<x. Paswocrs x—[x] HasmBastcs xpobuoit wa-
eTeIc THCE2 X (N Menmrccs) u oBosnavaeTces vepes {x} . Ha onpenenenus
cnexyer, wmo 0< {x} <1.

Henocpencreenno i3 onpenencuns [x] m {x} cnenyer, wro

x=[x]+{x} (10.1)

o< x-fx]<1. (10.2)

Hanpiuep, amcer Mecto (6]=6, [2,45]=2, [V3]=1, [415]=-5 u
{s}=0, {3,77} =0,77, {415} =0,85.

OmMeTiN HEROTOpPEIC CBOKCTBA BEGALHAONO BHILE TIOHATHA uenol yacTy
ACHCTBHTEALHOTO YHCA,
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Ans NPOMIBONLMMX NCHCTBHTEABHLIX MIKEA X), X3, ..., X, {#21) mmeer
MECTO ACPaBECHCTRO
[x]+{x ]+ +x}s[n+n+...+5,].
Kpome Toro, ans moboro aelicTBHTeNBHOTO YMena x copaBeaAnHeo quol-
HOE HEPABEHCTBO
[x]sx<[«}+L. (10.3)

MepefiaeM TeNeps K PACCMOTPEHAIO yparRewwH, CORCPKAUTHX UEAYIO H
(unn) apobRyI0 MaCTH HEH3BECTROM NEPEMEHHON.

3apauu 1 pelueHus

Pemnte ypasiictne
[x’-Sx]=x+7. (10.4)

Peswense. Tiocxonsxy [.1:2 -Sx] ABRATETCA HOMLIM WHCAOM, TO X+ 7 = TO-
Xe UENoe THCNO. CREAOBATENBRO, YHCNO X TAKKE SBANETCK UeALM. B Takom
CRywac [Jur2 ~Sx|l=a’-5x m ypasnenne (10.4) npunwmaer BHp 2 -5x=

= x+7 uan x> =6x—7=0. Lensmn KOPHAMH (FOCNCAHCTO YPARHCHHS SBIN-
wres ==l wx =7,

® Omeem: x,=—1, x, =1,

Peunvrs ypasenne
[_] 2 | (10.5)
Pewenue. O6o3naYUM xT_l=y. Torms x=2y+1 n ypaswennc (10.5)

NPUKEMACT BHA

[41’3""]=y, (10.6)
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rae y — USHOE THCAO.
3 ypasnenns (10.6), cornaceo ¢opmyne (10.2), nosyuaeM moifHoe He-

pasencyeo 0< -’;1

-y<]l wm -18y<2,

[ocxossxy y — uemoe micno # —i<y<2, 10 yy=-1, pry=0 u
¥y =1.0mwaxo x=2y+I,no3toMy x; =—1, ; =l m x3 =3,

® Omeem: x, =-1, x, =1, x,=3.

Pewmnrs ypaenemme
[x]+[2]=3. (10.7)
Pemenue. PRCCMOTPEM TPB CITYSas, .

1. Ecmn [x]<1, 7o [2x} <2 u [x]+[2x] <3, 7. & pasencrso 2 ypasuennu

(10.7) ne samonnserca. 3aaunt, kopeavs ypasuennn (10.7) MoryT S
Tomko x 21,

2. Tiyers [x] =1, Torzm w3 ypamwerus (10.7) creayer, wro [2x)=3-[x]=2.
Tax wax [x]=1 u [2x]=2, To nanyusem cacremy nepasencrs
1sx<;
{252x<3.

Pemem&eucummnepamummmx<%.
3. Bcan {x}>1, To [2¢]>2 u [x]+[2x]> 3. Caexosarensso, ypasc-
une (10.7) He umeer Kopreil npy yenop, uTo 22,

Hrrax, xopuaui Ypasucrua (10.7) spasmores ls;<%.

[x]=2{x}+4. (10.8)

MA Ha ypanneuns {10.8) cxenyer
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{x}=—[x];‘- (10:9)
(pRHEMAR BO BHAMEHHE Apolinoe depasercTo (10.2), moaywaem 0<
5&;4«1, 05[x]-4<2 wm 4<]x}<6. Nockomxy [x] — menoe wmc-

n0, To w3 45{x]) <6 cnemyer, w0 [x]=4 u [x,]=5.
Haiinennsie snaennn [x]|=4 u [x,]=5 noxcresum » gopuyny (10.9),

TOrA®
-4 ni{-4 |
Loyl
2 2, 2
Tockomexy x=[x]+[x},‘m n=440=4u x3-5+—;-=5%.
¢ Omaem: x,=4, x, =5,5.

@ Peuuts ypasnesme _
7x-4l[x]=3{x}+8. (10.10)

Pewenne. Tax xak no onpeaenenmo x =[x]+{x} , to ypasaesme (10.10)
npremsnsacy sua 7([x]+{x})-4[x]=3{x} +8 wm

fx} = 8- 3[x]

(50.t7)

Mockomxy 05 {x}<1, 10 Oss [x]<1. Orcrona creayer, aro

0<58-3[x]<4 nau 3<[x]$§.ﬁo onpenenciuo [x] — nenoe wmcno, no-
TOMY H3 ABOAHOIO HEPABEHCTRE ;<[f]s% nomywaem [5]=2.
Ecau [x]=2 noncrasums B dopwyny (10.11), vo {.t.}=%. Hapectro,

=3
5

wto x =[x}+{x}, nosTomy x, =2+%

’Omm:xla-;-.
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PewnTs ypanuciue

{2{2}} =x. (10.12)

Pewmenue. Vs ypasscaua (10.12) crexyer, 7o 05 x <1. PaccMoTpaM ve-
THIPE CHYWAA. .

1. iyers 0<x< . Toran 0£2x <3, {2x}=2x, (2{2ef}={4s} ~4x n

YypaBHEHHS NTpRHHMAET 8Ax 4x = x , Orcioaa nodydsem x =0,

2. Mycrs i-s.u%. B TaxoM cAy<Tse -;-s2x<l, {2x} =25 u {2{24}}=

={4x}. Tag xax 1<4x<2, 70 {dx}=4x~1 u ypasnerne MOXHC nepe-
THCaTh ¥k dx-l=x,T, €. h=%.31ecsmw&omms,mm
AHe X, IPHRAZNCAMT DACCMATPHBICMOMY NPOMERYTXY.

3. lyew 2<<2. Touma 1S 26<3, (20} =2¢-1 w (225} = {4-3}.

'+ TIpUENIVAS BO BHEIWRRRe TOT Gy, 910 2 < 4x <3, nomyasem 0 dx-2<1,
{4x—2} = 4x—2 = w3 ypanermx cuenyer 4x 2= x . OTCI018 BHTEKHCT

x3--§-.Tum-£-$x3 <%,m %3 — KOPCHb 3ATAHHOTO YPEABHEHUA,

4. Nycre %S:d. Tax xax %52.:<2. 10 {2x}=2x~1 u {2{2.:}}=

={dx-2} . Tlocxomsxy 3<4x<4 u 1S4x-2<2,v0 {4x-2}=4x-3

H ypasnierie npHaAMaeT bHA 4x—3 = x. Orcions nomysaem x=1. Omia-
KO patce Outno ¢rveteno, uto 0 Sx<1. TloroMy x=1 He xBaAeTcs XOp-
HeM ypasHennn (10.12).

2

Qm§=0,x,=%,x3=3-.

Peuners ypasncwme
“EPEMEREE o

Pesuenne, Henonssys ¢pofictso (10.3), Moxno 3anncam
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X x x X x X x X X
SlEg=<|=|+1, | =lg=<|= Slg=<|=)+1.
[2] z‘[z]“ [s] 3‘[3]”"[6] 6‘[6]+l
Tak xax §+§+%=x,mmmm BLEDG ZBOM-

ALIX BEPRBCHCTS NOMyaeM

HGHE B

Orcrona, aparmuas 80 BREMAHHE ypasnerne (10.13), caeayer ypastenne

o< i]+[£]<3. (10.14)

L 4 5
INocromuxy [%]s[%], 10 A3 Hepapencrs (10.14) cnemyer, wro 0s
sz-[%]d HIE os[§]<%.mm [%] — HEROE YHCTO, TO OTCIOAS No-

Hy<aLM, ITO [§]=0 B [?]-I.Cmomenmm 0sx<10.

W3 ypasHenun (10.13) suTexaer, 970 x — uemoe 3AcA0. Tak kak
0< x <10, To ocTacTca JMHINL MPOBSPHTE WEALIC 3HAYCHMA X o7 0 20 9.

HetpyaHo YCTaHOBNTL, WTO ROPHAMN ypasucuua (10.13) maamorcs x =0,
ned Hxp=S.

.’me,-ﬂ,xz=4,x3=5.

[10.8] Peunirs ypasucame
[2x-:’]=[x’ +%] {10.15)

Pesnenue, Tax wBR ERS AOBLIX X BEPHO (x-l)"zo, 10 2x-x2 $1.
Kpome TOro, oueswzmo, uTo x’+-;-z-%. B sroHi caszm [2.:——.:2]51,

[x’-»-;-]zo H 13 ypasuenna (10.15) creRyeT COPOKYINHOCTE ARYX CHCTEM
ypanaeHni
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[Zx—x31= 0, ‘[Zx—xz] =1,

1 "
2

+—1=0

[" z]

OTcI08a MOAYYaEM HBe CHCTCMEL HEPARCHCTB
0s2x-x*<l, [1s2x-x*<2,
1 .M t
02 x? +=<1 1€t +—<2.
2 | 2

Pewrennes nepeoil CHCTEMB! HEPABCHCTB ANTAIOTCS 05x<i2-g~,amnro-
poii CHCTEMA BEPABEHCTS MONTYHACM CHHCTBCHHBIA kopets x; =1,

00m¢m0$x<%,x,=l.

Pewmurs ypasHeHme
x(x=2)-[x]={x}-1. (10.16)

Pentenne. Mz popmyms (10.1) creayer, uro {x} =x—[x]. B 310k cessn
ypassesve (10.16) MOXRO nepenwcars, kak x{x~2)[x]=x-[x]-1.
Orciona CheRYeT ypaBHenue
[]-(x=1) =x-1. 10.17)
Oxesnnno, 4vo X =1 Anmwierca xopaem ypasaenus (10.17). [lonoxm,

910 x# 1. Toraa pazaenum obe wacty ypaswenns (10.17) na x-1 u nomysam
ypasncant

[]-(x=1)=1. (10.18)
Benn x<0, 10 [x]<-1 8 x—1<~1.B Taxom cyuae [x]-(x=1)>1.
Bem 0Sx<1, 10 [x] =0 u [x]-(x~1)=0.
Ecm 1<x<2,70 [x]=1 w O0<x~1<1, 1orma [x]-{x-1)<1.
Ecm x22,70 {x]22, x-121 u [x]-(x-1)>1.

Orcioza caeayer, uro ypasuesere {10.18) xopreil ue umeer,
Crenosavrensuo, ypanuenne {10.16) mmMeeT eRpRCTBER L KopeHs X, =1.

¢ Omeem: x, =1.



Momodel PEUISHUR YDasHaHULl, CODBRNALILI HahG LN dpobmms vacimu sucra 263

PetunTs ypasHenme

z [=\_B
Pewenne. Peman TpuroHoMerpanecEoe ypasaexue (10.19), nonyuaesm
r |x 4
?[a]-t?m. (10.20)

rae k& — uenoe yncno. M3 ypasneuns (10.20) nowysacw COBOKYITHOCTS ABYX
ypasaeani
% x 3
— =2k u|—|=-= ]
(&2 # [ ]S om

Jlesbic wacTh 00oHX YpABREHAH ABNTAIOTCY PALMOBATAHNMH YHCIAMH, B
TO BPEMA KEK HX FpaBne macT (33 woxouvenuem ciayvax £=0 » nepeom
YPABHEHHM ) NPHANMAIOT APPABEOHANLHEIC SHRTCHHA.

CrenosaTenbio, pabcHCTEO 3 YPABHCHMAX COPOKYIHOCTH MOXCT HMCTH
MECTO TONLKOQ B TOM CHYYAC, KOrAR MX NPABRIC YACTH NAINOTCA PAIAORAND-
HEHMH (TOYHES, HENLIMH) YHCHAMH. A 5TO BOMOXHO SHIIL B NEPBOM YPanHe-

UMW oY YCnoBus, yro k =0 _ B TaxoM cayuss nomyuseM ypaRHeHHE

OTKyZAa CRexyeT
05%(] HITH x>E
$ Omeem: x>—
Pemmwrs ypasncnme
%+%=[x], (1021)
Tae x>0.

Pewsenue. Tax xax x>0, 10 [x]=n, rae # — uemoe ReoTpAm@TCTLROE

wicao. Torma m ypasnensx (10.21) nonyaass %+3=n WM
x
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X -2mx+4=0. (10.22)

Kopusmu ypasrenwa (10.22) senores xu=n:lnlaz—4. Mpusen xan
CYLICCTBOBANHA kopieH X, ¥ x, HeoGxomino norpebosaTs, yrodu n2 2.

Iyecrs r=2, Toraa xentnl-4=2. 3uatmt, ypasHenue (10.21) wmeer
KOpeHb x, =2 .
Eomt 23,70 e —4>1 W N0ATOMY X >n+], X <n=1, & 3T0 03na1a-
T, 910 [x]>=» @ [x;]<#. Onnaxo xaxa0e #3 ITHX REPABCSHCTB TPOTHBOPSTHT
TOMY, 9T0 [x]=a. CheaoBaTesio, AsHHbIC JHACHHA X, W X, HC MOTYT GaITh
kopuamis ypasuenus (10.21).
4 Omsem: w2,

PeNIUTE YpABRHERNE
= -10[x]+9=0, (10.23)

Pesenne, Ecou x<1, 10 [x]Sﬂ H TOFAR xz-lﬂ[x]+9>0.Cmmom-
TCIBHO, KOpsHAME ypasBeHus (10.23) MoryT 6uth Tonexo x 2 1. Ecau obosns-
s [x]=k,rze k& — genoe TacH0, To k21,

Tax xak [x] =&, 10 ypasnenue (10.23) mpunmsaer pix x° -10k+9=0,

OTKYRS CHEAyST x=Jle—9 . Orciona, cornacho mepasencrey (10.2), mony-
[BEM ABOHHOC HEPABEHCTRO

k< 10E-9 <k+1, (10.24)
rac k 2 1. Ecax po3secTy B kBanpaT Asoiinoe repanenctno (10.24), To
£ -10k+9<0,
(10.25)
K -8k+10>0,

Pemennem chctemut Hepapercts (10.25) smaswres 1<k <4-6
4++/6 <k 9. Mockomwsy saecs & — menoe wmcxo, 10 k=1, k=7,
k=8 w k,=9. Ecn npu otom yeecrs, 1o x=+10k—9, vo x =1,
xz=Ja,x3=ﬁ'l- Hx,=9,

¢ Omeem: 5, =1, x, =61, %, =J71, 2, =9.
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2
[’33‘—2"]2 1026)

Pewmenue, Jleran acTs ypasrenus (10.26) npuHEMAaeT TONEKO HCNBIE 388-
YEHHA, MOITOMY YHCHO X ABIACTCK LGTHIM,

Tax kak x° -3x% + 2% = x(x—1)(x-2), 10 npu Mmo6OM uUEROM X MHOrO-

awen 10 -3 +2x fpencraanger cofodi NPONIBEACHHE TPEX TIOWICIOBATENS-
BO PACOIONIOMCHWEIX WA WWCoBO# ocH OX mnemmx 4HCen, CpeaM KOTOphIX
mmeeTeH X0TR Gl OXHO HETHOE HHCIIO K MHCAO, KPATHOES TpeM. CIRI0BATEARNO,
3 2
mmx’-3x2+2xmmﬂﬁmmr.&#m-
CTCA LETILM WICAOM,
B atoli caaau

-3+ | X -3Ta2x
b 6

6 yparsienue (10.26) npranmaer sRn
£-3e2x
6

x-2

-3 —4x+12=0. 1027)
Taxxax x° —3x° —4.x+12=(x—3)(12 -4),'rompmmypmma(lo.27)
mMIROTCA 5y =3, X ==-2 H X3 =2,

® Omeem: x, =3, x3=-2, x3=2.

Horazars paBeHcTBO
[+ |::+-;—]=[2:], (10.28)
TAC X — ApoU3BONbHOS ACHCTANTEALHOE HHUCTIO,

Hoxaramenscmeo, Ins poxaszarenscrea pasencraa (10.28) pacemorpuM
HABS BOIMOKHEIX BADHIHTA NMPAACTABNCHMA HHCAA X .
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I. flycts x=y+a ,rAe ¥ — DEI0E THCHO H 05a<%.T0ma

[x]+[x+%]=[y+ a]d»[y-l-a-l»%]:y-l»y-Zy  [2x]=[2y +2a]=2p.

2, Ilyem x=y+a+%,rne ¥ — uenoe WHelo ¥ 0$a<%.Torna

[x]+[x+%]-[y+a+%]+[y+a +]=y+(y+1)=2p+1

[2x]={2y+2a+1}=2y+1. )

Tax xax g 06OHX Cywasx pasercrno (10.28) pumonHAeTCN, a APYTHX Ba-
PHMAHTOB TIPEACTARNICAHA X HE CYIECTBYCT, TO TpebyeMoe papeHCTRO HOKa3a-
HO A7 TIPOH3IBONEHOTO WHCAA X .
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