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Hopozue dpy3va!

Ecau BBl y)Ke KYIHJIM dTY TETPaAb-KOHCIEKT, TO Y BaC HaBePHSAKA €CTh CBOU c00-
CTBEHHBIH B3TJIAJ HA ee d3d(MEKTHBHOE UCIOJBL30BaHHE. ECiHU ke BbI pasjyMbIBaeTe —
MOKYNATh WJIM He IMOKYNATh, MIPUTOAUTCH UM OyAeT Jie)KaTh HA IOJKe, — TO MBI MO-
JKeM BKpATIe, YYHTBIBasi cOOCTBEHHBIA onbIT padorel mo yueGHUKY IO.H. MakapriueBa
U ApP. C TAKMMH TETPAJsIMU, DACCKA3aTh O TOM HECOMHEHHOH IOJIb3e, KOTOPYIO OHH
TNPUHOCAT HA IMPaKTHKe.

1.

2.

B a3Toit TeTpaAM y:Ke mMpojaesaHa BCS PyYyTHHHaA pafora 10 3alUCH OIpejese-
HHUH, GopMYyJI, YCA0BHI 3ajau — BaM ocTaeTcs TOJIBKO 3al0OJHUTH HeOOXOZMMEIE
JIOKA3aTeJhCTBA U PEllleHUs.

15 OCHOBHBIX THIIOB YIPa)XHEHWI M 3aJad B TETPAJHU IPUBOJATCH CXEMBI pe-
IIeHMA, B KOTOPBIX JAIOTCS IMOIIATOBbIEe YKA3aHUSA ITOCAEHKOBATEIbHOCTH JeHCTBHI
U npeobpa3oBaHUi, NPUBOAAIIMX K Tpebyemomy peayiabrary. B Kamgoi cxeme
IpeJyCMOTPeHa KOJIOHKA IIPUMEpPOB, 3AIIOJHHB KOTOPYIO MOMHO CO3ZaTh o0pa-
3ell IPHMEHEHHsS CXeMbl B KOHKDETHOM IIpuMepe (3ajfauie) ¢ yyeTOM BCE€X TOH-
KOCTeH U MaTeMaTU4YeCKMX HIOAHCOB, KOTOPHIE MOTYT IIPH 3TOM BCTPETUTHCAH.

B 5T0i1 TeTpagu MHOTO Munoésvix 3ad0arutl, TO €CTh 3afaHui, M0J00HBIE KOTOPHIM
YaCTO BCTPEUAIOTCS HA CAMOCTOSITEIbHBIX, KOHTPOJBHBIX U TEMATUYECKHUX pa-
forax. X pemenus xejaTeJbHO 0GOPMHUTH KaK o0pa3lel C yueTOM BCeX JeicCr-
BYIOIIMX TPe6OBAHMHA — 3TO0 06GJErYUT MOJArOTOBKY KO BCEM MUChbMeHHBIM pabo-
TaM, B TOM YHCJ€e U K 9K3aMeHaM.

Ilns Gonee rayGokoro usyuenusi ajareOpsl NpefHASHAUYEHBl NOLE3HbIE 3A0AHUR,
B KOTOPBIX MPHUBOZASTCS AOMOJHHUTEJbHblE GOPMYJbI U GAKThl, KOTOPbIEe MOXHO
OOJIYYUTh HA OCHOBAHMHM H3YyUYEHHOrO MaTepuaja. IJTH 33JaHUs PpeIlaloTcsd B
TeTpajfAx AJs NPAaKTUYeCKUX pabor. MHOro HMHTEPECHOro MAOIOJIHHUTENBHOTO
MaTepuajia Bbl Haiizere 1 B riaBe «lIpuioxenue».

U, Hakonern, aTa TeTpaab cO3xaBajlach, B IIEPBYIO OUePEnb,
JULA TOTO, YTOOBL CYIleCTBEHHO CIKOHOMHTH BpeMH
YPOKa M Baille JNYHOE BpeMs.

/HKenaem eam ycnexoa!

Bynem 61arofapHbl 3a BalllM 3aMeYaHUs U A0OpoXKesaTelbHbIe OT3BIBHI,
KOTOpBbIe Bbl MOXKeTe Pa3sMeCTUThL Ha HallleM calite www.axiom.com.ua.



KBAJIPATUYHAS ®YHKIUASA

DYyHKIIMM U UX CBOMCTBA

dyHruua

Onpenenenue

IIpumep

PdysxuMei Ha3bIBaeTCs 3aBHCH-
MOCTh TIEDEMEHHOH Y OT Ilepe-
MEHHOHM X, IPH KOTOPOH Ka)KAo-
My 3HAQUEHHUIO X M3 HEKOTOpOro
MHOKECTBa COOTBETCTBYeT €AHH-
CTBEeHHOEe 3HaYeHHUe Y.

Ob6o3navenue.

y=f(x) - byaruus,

X — He3aBUCHMas IlepeMeHHad
(aprymenr),

Y — 3aBHCHUMAas NepeMeHHas WJIHN
¢pyHKIIMA OT NEPEeMEHHON X.
3HayeHNsa 3aBUCHUMOI NEpeMeH-

HOH Y HAa3bIBAIOTCA 3HAYEHMA-

MM QYHKIHH.

PRV SN

Obxacrn
onpegeNeHus
dyHKIHH

Obnactpio onpemenenus GyHK-
uun y=f(x) HasbIBaeTcs MHOXe-
CTBO BCeX BHAYEHWH, KOTOpHIE
MO’KeT IIPUHUMATb apI'yMeHT X.

O6oanavenue. O6aacTy onpene-

seHus GyHrnun y=f(x) obo-|

sHavaercs D(f) nam D(y).

Ecnn ¢yuknms sagaHa dopmy-
Joil U ee o6GJyacTh ONpeAeJeHUA
He yKa3aHa, TO CYUTAETCH, UYTO
obJacTe omnpegesieHUs GQyHKIMHA
COCTOMT M3 BCEeX 3HAYEHHH ap-

I'yMEeHTa, IIPX KOTOPHIX (QOPMY-| i -

Jla ©UMeeT CMBICJI.

.‘._i,.-

Haxomxaenue
obaacTu
onpeneJeHus
pyHKIHH

Onst maxoxaeHus o6JacTH oOII-
pexeneHus dyHrnuu y=f(x) He-
00X0aMMO NPOBEPHUTL BHIIOJIHE-
HYe CJeAYIOIIUX YCIOBUIMA!:

Haiidume o6aracmb onpedene-

NVd—x
HUSL QYHKYUU Y= ——.
x*-25

! o XORY JaNbHeHRIero U3y4eHus aarebphl COMCOK yCHOBMH GyAeT JONONHATHCH.
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1) smamemaTenm apoGeii, BXo-
aamux B dopmyny f(x), He
JOJIXKHBI PABHATHCA HYJIIO;

2) ecsum dopmysa COAEPKHUT
KBaApaTHbIE KOPHH, TO IOJKO-
PEHHBIE BBIPAXKEHUA JOJIKHBI
OBITH HeoTpHuIaTeJabHEI (>0).

Pewerue.

O6aacrs OGnacreio 3Hauenuit Qyuxuuu | Haitdume obracmev 3Haueruil
3HaAYeHHH y=f(x) HaspIBaeTca MHOKeCTBO|@pyHryuu y= x> + 1.
bysKIUMH BceX B3HaYeHHH, KOTOpHIe MO- Pewenue.

JKEeT NPUHUMAaTh GYHKIUA IHpH :

BCEX 3HAYEHUAX apryMeHTa H3

obyracTy onpejaeJieHUA.

O6o3navenue. O6nacTe 3HaYe-

HUH byHKIUM y=f(x) obo3Haua-

erca E(f) unu E(y).

i

I'padpux I'pacduxoM pyEKIMH Ha3LIBAETCA MHOMKECTBO BCEX TOYEK KOOPAHU-
byaxuuu HATHOM IIJIOCKOCTH, abCIMCCHI KOTOPBHIX PaBHBI 3HAYEHUAM apry-

MEHTAa, a OPAUHATHI — COOTBETCTBYIOIIMM 3HAYEHUAM PYHKIIUH.

Tunoeoe sadarue

Haiidume o6aracmb onpedesenus pynrkyuu, 3a0arroill opmynoii:

a) y=5x>-8x;6)y=vV6x+1;86) y=

x-3
x*-5x+6

Pewenue.




CroiicTBa QyHKIIMH

Ocobble TOUKH Onpenenenue IIpaBuio I'paduueckoe
M TTPOMEKYTKH HaXOMXKICHHSA IpeCTaBJIECHHE
Hynu Hyau ¢yskuun — |Pemnre ypaBHe-|ABGCHMCCHI TOYEK Il€peceyeHHs
pyHKUHH 3TO 3HA4YeHHUA ap-|mme f(x)=0. rpadpuka QYHKIHU C OCBIO X.
TyMeHTa, NIPH KOTO-
peIx GYHKOMA 006- y
palaercs B HyJb. /\ /
PNV ZEE:
IIpomesxyrku |IIpomeskyrkn 3Ha-|Pemure HepaseH-|IIpoMexxyTKH OCH X, COOT-
3HAKOIIOCTO- |KOIIOCTOSSHCTBAa —|eTBa ,f(x)>0 U | BETCTByIOLINE YacTaAM Trpa-
SIHCTBa (PyHK- | 3TO NPOMENKYTKH, | £(y) < () . ¢uka, pacmosoKeHHBIM HAJ
IHH Ha KOTOPBIX (YHK- ocbl0 x (f(x)>0) m nop
s COXpaHfAeT .
3HaK, TO €CTb IIpH- OCBIO X (f(x) <0)-
HUMAaeT TOJIBKO IIO-
JOXKUTEeJNbHBIE  (OT-
puaTeJbHbIE) 3Ha-
YeHHUA.

y
- A\ |- A
Sx x\[0 x

X3 x

3amevanue. HpOMG?K,y’I‘}CPI 3HAKOIIOCTOAHCTBA 3alTUCBIBAIOTCA B BHJE HEpABEHCTB AJA IIe-
peMeHHOﬁ X WIN B BUJE 06’1>eJ.IPIHeHPIﬂ COOTBETCTBYIOIIIUX YHMCJIOBBIX ITPOMEXXKYTKOB OCH X.

IIpomexyTKH
BO3pacTaHuA
dyEKUINH

DyHKUMA Ha3LIBAEeT-
Csl  BO3PaCTAIOLEH
Ha HEKOTOpOM mpo-
MEKYTKe, eciu 60Jib-
LIeMy 3HAYEHWIO ap-

ryMEeHTa U3 3JTOro
IIPOMEXYTKA  COOT-
BeTCTByeT GoJjbilree

3HauyeHue pYyHKIINU.

Boapacraromen Ha-
3pIBaeTca (PyHKIHUA,
KOTOpas Bo3pacTa-
eT Ha Bced obsacTu
onpeaesieHHA.

Haitnure  npome-
JKYTKH, B KOTOPBIX
I JIO0BIX X, B X,
TAKHX, YTO X;>X,,
BEPHO HEpPaBEHCTBO
f(x)>F(x).  Das
9TOr0 MOYKHO HCCJIe-
JIOBaTb 3HAK pas-
HoctH f(x;) = f(x,).

IIpoMexyTKH OCH X, COOT-
BETCTBYIOIIIME YacTAM rpa-
¢duKa, «UAYUIMM  BIpaBoO
BBEPX».

Y

x

4
N




IIpomexyTku
yObIBAHU A
(PyHKIHHK

DYHKIUA HA3LIBAeT-
csl yOmIBamomei Ha
HEKOTOPOM  Ipome-
IyTKe, ecau 00Jib-
IIeMy 3HA4YeHUIO ap-
FyMEHTa M3 3TOro
TIPDOMEXKYTKA  COOT-
BETCTBYeT MeHbIIlee
3HauYeHHNe (PyHKIIUH.

YosIBalome Hasbl-
BaeTcsl (PyHKIUS, KO-
Topasi yObIBaeT Ha
Bcell obJsiacTH ompe-
JeJIeHHs.

Hatvimure npome-
SKYTKH, B KOTOPBIX
JUIA OOBIX X; U X,
TAKHAX, YTO X;>X,,
BEPHO HEPABEHCTBO
f(x)<f(xy). In=
3TOTO MOKHO WHC-
cJIeAoBaTh  3HAK
pasHOCTH  f(X{)—

—f(x,).

ITpomeskyTKH oCH X, COOTBET-
CTBYIOILIME 4YacTaAM rpaduka,
«AAYIIAM BIPABO BHHU3».

Jameuanus.

1) ITpome:xkyTkH BoapacTauus (yObIBaHMA) 3alIMCHIBAIOTCA MEPEYHMCIEHUEM COOTBETCT-
BYIOIINX YHUCJIOBBIX IIPOMEKYTKOB (HO He B BHe O0'beAVHEHN).

2) B cBoeit obaacTy onpeneneHusas GYHKIHASA MOXKET BO3pacTaTh HA OMHHMX IIPOMENKYT-
Kax M ybObIBaTh Ha IPYIMX, 4 MOXET He ABJATHCA HH Bo3pacTamlnei, HU yOpIBarollen
Ha IPOME’KYTKaX, I'le ee 3Ha4eHHe IIOCTOSHHO.

Tunosoe 3adanue

Haiidume nyau ¢pynryuu y = (x~1)-(x* —3x - 4).

Pewenue.

Tunosoe 3adanue

Haiidume

npomexcymrxu

3HaKonocmosHcmaa

dyHryuUu

Peuwenue.
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ITonesnoe 3adanue

Hoxaxcume (memodom om npomuéH0z0), ¥mo 603pacmaruiasn
(uru ybuisawwan) dyuryus kaxdoe c80e 3HaAYeHUe NPpUHUMAeEM
AUWb npu 00HOM 3HAYEHUU ApZYMEeHma.

JdneMeHTapHble QYHKIUH, X CBOMCTBA U rpaduKu

PyHKUUA CsojicTBa QPyHKIMH T'pacdux
JuaeiHas 1. D(f)=(—oc; +x). I'padbux — npamas, He Iep-
byHKIUa 2. E(f)=(~w; +x). NeHAUKYJIApHAasA HU K OXHOI
y=kx+b, b N3 Oocedl KOOPAHHAT.
k20 3. Hynu: y=0, ecnin x = e
k>0 k>0
4. TIpoMeXyTKH 3HAKOIOCTOSHCTBA: v A
b
y>0, ecoim x > ——,
k -
b o x
y<0, ecn x < e /
5. @yHKIMS BO3pacTaroias.
k<0 y
4. IIpoMeRyTKH 3HAKOIOCTOSHCTBA: \ k<0
b
y>0, ecin x < e
y<O0, ecaut x > —%. 0 \x
5. Oyukuua yb6pIBaromasn.
ITocroaanas 1. D(f)=(—o0; +<). I'padbnk — npaman, mapan-
dyaxuua 2. E(f)= {b}. JIeJIbHAsA OCH X HWJIM COBIIA-
y=b 3. Hynu: JAIOLIAsA ¢ OChIO X.

(4acTHBIN caydait
JUHEeHHON QyHKIHKN
mpu k=0)

ecnu b#0, To Hynel HerT,

ecnn b=0, to y=0 npu xe(—w; +o).
4. IIpoMexXyTKHM 3HAKOIOCTOSAHCTBA:
ecnu b>0, To y>0 npu xe(—w0; +w),
ecnn b<0, to y<0 mpu xe(—w0; +©).
5. @OYHKIUA MOOCTOAHHA 1PH
xe(—o; +o) (HuH BO3pacTamlnad,
HU yObIBamomias).

v
b




O6paTHasn mpo-

1. D(f)=(—o0; 0)N(0; +).

T'padux — runep6Goaa.

TOPUHOHANBHOCTE (2 F(f)=(~; 0)U(0; +x).
_k 3. Hynu: Hynei Her.
y <’

kA0 >0 y k>0
4. ITpoMeKYTKH 3HAKOMOCTOAHCTBA: k
y>0, ectu x>0,
y<0, ecru x<0. -
5. dysKIMA yObiBaeT npu xe(—oo; 0) 0 x
u npu xe(0; +o). \

k<0 yh E<O

4. ITpoMeXYTKH 3HAKOIOCTOAHCTBA:
y>0, ecnn x<0, J
y<0, ecam x>0.
5. ®@yHKHUaA BoO3pacTaeT IIPH 0 x
xe(—w; 0) 1 npu xe(0; +oo). F

=x* 1. D(f)=(—o0; +). I'paduk — mapaboia.
2. E(f)=[0; +x). y
3. Hyau: y=0, ecan x=0.
4, ITpoMe)KyTKH 3HAKOIIOCTOSHCTBA:
y>0, ecoim x=0.
5. ®yuknua yoeiBaer npu xe(—o; 0]
# BoapacraeT npu xe[0; +ow). 0 >

y=x° 1. D(f)=(—o0; +o). T'papuxk - kyOHueckan ma-
2. E(f)= (-; +o). pagoxa.
3. Hyau: y=0, ecan x=0. y
4. IIpoMeKyTKHM 3HAKOIIOCTOAHCTBA:
y>0, ecan x>0,
y<0, ecan x<O0. -
5. ®yHKIUA Bo3pacTaroas. 0 x

y=+z

1. D(f)=[0; +x).

2. E(f)=[0; +x).

3. Hynu: y=0, ecau x=0.

4. TIpoMeKyTKM 3HAKOIOCTOSAHCTBA:
y>0, ecan x>0.

5, dyHKUuUA Bo3pacTarouasa.

T'paduk ~ BeTBh mapaboJsl.
y




1. D(f)=(—=; +o0).

2. E(f)=[0; +x).

3. Hyau: y=0, ecau x=0.

4. TTIpoMeKyTKM 3HAKOINOCTOSHCTBA:
y>0, ecnu x=0. 0 x
5. ®yukuus yObiBaeT npu xe(—oo;
0] u Boapacraer npu xe[0; +oc).

Tunosoe 3adarue

IHHocmpoiume 2paguru GyHKYUL U nepeiucaume ux ceoicimsa:
4

a) y=2x-4; 6) y=—.
x

Pewenue.
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ITonesnoe sadanue

Ilocmpoiime zpaguru Gyuryull y=[x] (yeras wacmo x) u y={x)
(Opobras wacmb x) u nepexucaume ux ceoiicmaea.

KBanpaTHusrii Tpexuiiex

KBanpaTaslii Onpenenenne IIpumep
TpexuieH
KBagpaTHpiM TpexwieHoM Ha- 5 X2 +2¢ 3
3bIBAaeTCSI  MHOrOYJIEH  BUJA
ax’+bx+c, roe x — nepeMeHHasd,
a, b u ¢ — HexkoTopble 4YHCJA,
npuuem az0.
JducKkpumMuHAHT |/IMCKPHMHHAHTOM KBaAPATHOIO :
KBaApaTHOTO TpexuJeHa HasbplBaeTCA BHIpa- |1
TpexuJjeHa senne D =b® —4ac.

Kopuu KopHemM KBaJpaTHOro TpexuJie- i
KBaJApaTHOTO HA Ha3bIBaeTCsl 3HayeHHe mepe- :
TpexuyjaeHa MeHHOH, PN KOTOPOM 3HAYEeHHE

3TOro TpexuJjieHa PaBHO HYJIO.
st HaxOXOeHUs KOpHEH KBaj-
PATHOrO TpexuJjeHa HaJA0 PelIUTh
ypaBHeHUe ax’+bx+c=0.
Briaenenue BeigenenuemM KBaJgpaTa JABY-
KBajgpaTa YjaeHa Ha3bIBAETCA 3aIuCh
ABYYJIeHA KBaZApPATHOrO TpeXuJieHa B BUje

a(x—-m)*+n .

Tunosgoe 3adarnue

Haiidume koprnu xeadpamnozo mpexunena:
a) 2004x?;

0) 25x*-121;

8) 3x+18x%;

2) 3x2-x-2;

11




0) 5x2-10x+25.
Pewenue.

—1-

I

Tunosoe 3adanue |Bvidenrume xeadpam d6yusena u3 K6adpamHozo mpexiniena:
a) x*-4x+6;
6) x?+5x-1;
8) 3x*+6x+3.
Pewenue.

i
[ 1

[N SR S SN F

Tunosoe sadanue |[Joxaxcume, ¥mo npu a1060m X K6aOPAMHbLIL MpexXUNeH:
a) x*~8x+17 npunumaem noroxumesbHOe 3HALCHUE;
6) 30x—9x%~25 npunumaem HenosoXumenbHOE 3HAUEHUE.

Pewerue.

e
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Tunoeoe 3adanue |Onpedenume, npu KGKOM 3HAYEHUU X KE6AOPAMHbLLI MpexiaeH

3HayeHue.

Pewenue,

1
sz—x+2 npunumaem HaumeHbliee 3HaieHue. Haiidume amo

T

Lt i

Paznoxenue
KBaJpaTHOIO
OKa3aTeJbCTBO
TpexyjieHa Ha Teopema A
MHOSKHTEH
EcaM x;, B X, — KOPHM KBaj- ; P
ax®*+bx+c= PaTHOro TpexwieHa ax’+bx+c,|” R i
=a(x—x,)(x—x;) |TO
ax®+bx+c=a(x—x,)(x-x5). | .. N S .
! i
f
‘ '
Ecau x,=x,, TO I |
ax’*+bx+c=a(x—x,)*. N T
) : ; 7777777 )
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Ecau kBagpaTHBIH TpexuieH He| 1

HMeeT Kopuei’a, TO €ro HeJah3dA

PA3JOKHTL HA MHOMKMTENM, SB- |-t
JAIOUMec] MHOrOYWIEHAMM Iiep-

BOM CTEIIeHH.

i
! i
Tunosoe 3adarnue | Paanoxume HA MHONUMEAU MPEXUIEH:
a) x*+2x-15;
6) 12x2+2x-10;
1
68) — x’—x+4;
16
2) 4x*-6x+9.
Pewenue.
: : ! \
i | | i
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Tunosoe sadanue |Coxpamume dpobv: _(i:%__x_g_ .
2x° -3x -2
Pewenue.
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KpanpatTuynasa pyHkuus u ee rpapuk

KBagpaTtuunan Omnpenenenune ITpumep

KIS
byl KeanpaTnunoit cdynxumueit Ha-

y=ax*+bx+c 3bIBaeTCA (PYHKIMS, KOTOPYIO

MOXHO 3ajaTb (MOpMYyJIOH BHAA
y=ax*+bx+c, rme x — HesaBH-|

cumasl IepeMeHHas, @, b M ¢ —

HEKOTOpble YucJia, npudyeM a=0.

I'padnk I'padux kBagpaTHUHON GYHK-

KBaIpaTHYHOH |IuH — mapaboJa.

byBKIH IIpu a>0 Bersu napaGosibl Hampa-
BJIEHBI BBEPX, Ipu a<0 — BHUS.

Bepmunoiit napa6oas sBisieTca

b
TouKka (m; n), rae m=——;
2a

D -b +4ac
n= = 7

_:1;_ 4a

(mnu n=y(m)=am?+bm+c).

Ocbr0 cuMMeTpHH napatoJsl
ABJISAETCS NIpAMAasa x=m.

ITonesnoe 3adanue | Jorxaxwume, umo

WuHbL Napabonb, 6biLUCAACMCA NO opmyle m =

ecau x, u x, — Hyau QyHryuu y=ax’+bx+c, mo abcyucca aep-
X, + X,

2

JdeMeHTapHbIe Npeo0pa3oBaHuA rpadpura QPyHKIUH

DyHKUMA Cxema mocTpoeHus IIpumep
y = af(x) 1. Ecan a>1, pacrAaHuUTE Trpa- y y =247
buk dpysrnuu y=f(x) or ocu x
B a pas. ] Y=\
2. Ecnu O<a<1, coxxmuTe rpa- E
¢uk pyHKUMM y=f(x) K ocu X B 1H/-- . -
1 0.5 L
— pas.
a 0 1 x

15




y = f(ax) 1. Ecau a>1, coxxkmure rpadur
dyHKIMU y=f(X) K ocH y B O pas.

2. Ecnun 0<a<1, pacrsiHuTe I'pa-
dbur dysxmuu y=f(x) or ocu y

1
B — pas.
o

y=—f(x) Orpasure rpabpur GYHKIUU
y=f(x) cuMMeTpPHUYHO OTHOCH-
TEJIBHO OCH X.

y=f(-x) Orpasutre rpabpuk QYHKIHU
y=f(x) cUMMeTpPHUYHO OTHOCH-
TEJBHO OCHU Y.

y=f(x)+n 1. Ecau n>0, BoImonHHTE ma-
paJIeJILHBIA IIepeHoc Trpaduka
dysknun y=f(x) BEOAB OCH Y
Ha n eIUHUI] BBEpPX.

2. Eciu n<0, BeIOJHUTE Na-
pPaJlIeIbHEBIN IlepeHoC Trpaduka
byukunn y=f(x) BHOABL OCH Y
Ha (—n) eAUHUI] BHU3.

y=f(x—m) 1. Ecaim m>0, BreImosHHUTE mna-
pajUlebHBIN IIepeHOC rpaduKa
dysruMu y=f(x) BEonL ocu x Ha
m eIUHUL, BIPABo,

2. Ecim m<0, BeInosHUTE mna-
pajUlesibHBIM TlepeHoCc rpaduxa
dbyukuun y=f(x) BAOJL OCU X Ha
(—m) exuHMII BJIEBO.

Tunosoe 3adanue |C nomowpro wabrona napabons. y = x°® nocmpoiime zpagux
dynryuu:
a)y =(x—4)2; 6) y=—x"+4;8) y=2x*;2) y =(2x)2.

16




Pewenue.

~4) |21 [ O 2 4| x

2 -2
y )
\

\lof [/ \l2of |/

=

Cxema mocTpoenus rpaguka KBaApaTHIHO#K QyRKUHHK y = ax’+bx+c
¢ NOMOIIBIO IJIeMEHTAPHbIX Npeodpa3oBaHUIt

rpadmka pynknuu y = x°

Jdransl
NOCTPOCHUSA

IIpumepst

y=2x+4x-1

y=-0,5x+x+38,5

1. Bamunmre ¢yH-
KITMIO B BH/E

y=2x"+4x-1=2x+1)>-3

y=-0,5¢*+x+3,5=

€M HJIM CcoKaTHeM
rpapuka QyHKIAHA
y=x* BHOJL OCH Y
M CHMMMETPMYHBEIM
OTPa’KeHMEM OTHO-
CHTEJIbHO OCH X
upu a<0.

1 .
y=a(x-m)’ +n, =—§(x—1)2+4
BRIZIEJINB  IIOJHBIA
KBaApaT AByWIeHA.

2. Iocrpoiite rpa- vy yA
bux GyHKIUHU
y=ax® pacrsxeHu- 2 1/ NERV

4 |-2 0 2 4| x

4 2| |0 2 4 x|

2 TeTpanb-KOHCAEKT M0 anrebpe 9 k.

17




3. TlocrpoiiTe Tpa- y yA

duk byHKI NN

y=a(x-m)’ napan- 9 9

JIeJIbHBIM II€pPEeHOo-

coMm rpaduka QyHK-

wm y=ax’ Ha |m| T4l 2 (o] | 2 | 4 « "4 -2 |0

BAOJb OCH X.

2 -2
4. TlocrpoiiTe rpa- y yA
UK GyHKUIHN Y=

= a(x~m)*+n napay- 2 5

JIeJIbHBIM [IepeHo- |

coM rpapuka GpyHK- j

unu y=a(x—m)’ Ha 4 -2 1ol |2 |4 x -4 2] Jo

|n| BIOJB OCH VY.

Tunosoe 3adarnue |ITocmpoiime epaguk pyHKyuU:
a)y=-x>+2x-1;6) y=x"+4x;6) y=0,5x" -4,
Pewenue.
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Cxema nocTpoenus rpaguKka KBaApaTHIHONW QYHKUUH y=ax’+bx+c
IO HANPaBJEHHIO BeTBeH U KOOPAMHATAM BEePIIMHBI MapadoJibl

JTansl NOCTPOECHUS

IIpumep

y=x*+2x-38

y=-2x"+8x-9

1. Omnpemenure Hampas-
JIeHNe BeTBell mnapaboJibl
no 3Haxky Koaddumnu-
eHTa a.

a=1>0 — BeTBM mnapabosbl
HaIlpaBJIeHbl BBEPX.

2. Haiiagute KoopauHa-
Thl BEpIIHHBI Mapabossl
(m; n) o popmynam:

b
m=——, n=am’*tbm+tc.
2a

m= _2 =-1,

2
n=(-1)’+2.(-1)-8=—4.
KoopauHaThl BepINWHEI Na-
pa6oasr — (—1; —4).

3. Ecim kBagpaTHBIHA
TpexX4JieH ax*+bx+c
UMeeT KODHHM X; M X,,
TO HaUONTe KOOpAWHA-
TBL TOYEK MepeceYyeHHus
napaloabsl ¢ OCBI X:
(%15 0) 1 (x5 0).

x2+2x-38=0,
x=—3, x,~1.
KoopauHaTel TOuek nepece-

YyeHUA napaboybl C OChIO X:
-3; 0) u (1; 0).

19




4. Hafimute KOOpAUHATHI
TOYKM IIepecedeHUs IIa-
pa6oasl ¢ ocsio y (0; ¢)
U CHMMeETpUYHYIO et
OTHOCHTEJIBHO OCH Iapa-

6OJIBI TOYKY (—2; c).
a

0; ¢) = (0; -3),

( b
a

):(-2; -3).

5. Haligure KOOpAWHATEI
ellle HeCKOJBKUX TO4YeK,
TNpUHAAJEeKAIIUX Iapa-
foJsie (sKeIaTeIbHO CHM-
METPHYHBIX OTHOCH-
TeJIbHO OCH NapaboJibl).

@ (R

6. OrmerbTe Bce mnOJy-
YyeHHbIe TOYKH B CHCTe-
Me KOOpAMHAT M CO-
eAVMHUTEe HX ILJIABHOU
JVHUEH.

)\

|

Tunosoe 3adarnue |ITocmpoiime zpagurx pynxyuu:

a) y=(x+1)(x-38);6) y =—2x*+8x-6.

Peuwenue.
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HepaBeHneTBa ¢ 0XHOM MepeMeHHOMH

HepaBencTBaMu BTOpPOIi CTeNeHH C OJHOMH IepeMeHHOH HA3LIBAIOTCA HEPABEHCTBA BU-
noB ax®+bx+¢>0, ax?+bx+¢20, ax*+bx+¢c<0, ax* +bx+c <0, roge x — me-
peMeHHad, a, b, ¢ — HEKOTODHIe yucaa, npuueM az0.

Pacnosoxenue
napa6oisl
=qx’*+bx+c

OTHOCHTEJILHO
ocH aldcuuce

a>0,D>0 a>0,D=0 a>0,D<0
-+-\ /-+- + us
IN"S*2 x x, x e
a<0,D>0 a<0,D=0 a<0,D<0
:JCI/_+\x2 x,

x = x

_/ \_x

21




Ta6auua peumrenuii’ HepaBeHCTB BTOPOi crenenu npu a>0

Bujy sepaBeHcTBa

ax?+bx+c¢>0

ax*+bx+¢20

3nak D
D>0 x € (=05 x,) U (x,3 +0) x € (052, ] U [x,3+0)
D= x € (—o0; x,) U (x5 +0) xeR
D<0 xeR xeR
Anak D Dup nepasencrsa ax’ +bx+c<0 ax? +bx+c<0
D>0 x € (x5%,) x €[x;;x,]
=0 xed x=x,
D<0 xed x e

Cxema pelnieHHs HEPaBE€HCTB BTOPOM CTEIEeHH

JdTansl pelieaus

IIpumepst

~x*+8x-7<0

2x2 +5x+3<0

1. Haitqure KopHu
KBaJpaTHOrO TpeX-
yneHa, ecau D>0.

2. TlocrpoiiTe cxe-
MaTHYeCcKH Iapabo-
Jy, HamnpasJIEHHYIO
BETBAMHU BBEpPX
(ecim  a>0) wuam
BHHU3 (ecan a<0):

¢ He MEePeCeKarIITyIo
ochk x, ecau D<O0,

. Kacaloulyocs
ocu x, ecnu D=0,

1
HamomuumM, uto R = (~w0; +x), a snak &) o6o3nauaer MyCcTOe MHOXXECTBO — MHOXKECTBO, He coaepkaliee

HHU OAHOT'O 3JIEMEHTAa.

22




¢ [epeceKalollyio
ocs x, ecau D>0,

U OTMETLTEe KODHH |-

Ha oCcnm Xx, ecjJu

OHH eCTb.

3. Haiiaqure Ha ocu x
NIPOMEXKYTKH, AJIA
KOTOPBLIX TOYKH Ta-
pabosibl  pacmoJio-
JKEHBI:

® Bplllle OCH X (A1
HepaBeHCTBa

ax® +bx+c>0);

e BLINlle ¥ HA OCH X
(InAa HepaBeHCTBa

ax’ +bx+c20);

® HIKe ocu X (And
HepaBeHCTBa

ax® +bx+c<0);

® HI)KE U HA OCH X
(ansa HepaBeHCTBA

ax® +bx +c<0).

4. 3anuinTe OTBeT.

Omseem.:

Tunosoe 3adanue

Pewume nepasencmeo:
6) ~x* +8x-16<0;
2) —-2x% +3x-342>0.

a) x> -x-6>0;
8) x*-121<0;

Pewerue.
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Tunoaeoe 3adarnue

Horaxume, umo npu 11060M X 8ePHO HEPABEHCMEO:

a) ixz—x+1620; 6) bx-x*-20<0.

Pewenue.
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T
i

Meron HHTEPBAJIOB JJIA PelIeHHd HePAaBEeHCTB, IPHBOAMMBIX

K BHAY (x-x,) (x-x,) ..

(x-x,)>0 (20; <0; <0)

IIpumep

ITansl pemeHns

(x+2)(x-4)(x-6)>0 (8x+6)(1—x)(2x-4)20
;éﬂgg?enfe I;?;y- — 3.(-1)-2-(x+2)(x-1)(x-2)2 0
(x-2,)(x—x;)x (-6)-(x +2)(x-1)(x-2)20;
(x+2)(x-1)(x-2) <0.

Xewoo(2-2,)>0

(20; <0; <0).
(cM. 3aMeuaHNe IO
Tabauneit).

2. OrmeThbTe Ha KO-
OpAMHATHON NIpPAMOI
HYJIU GyHKIIMH
y=(x-x) (x-x,)x
X...-(x-x,) — TouKM

Xis ey Xy

25




3. OrMeTsTe B Kpaii-
HeM cIIpaBa HMHTepBa- T T
e 3HaK «+», a 3aTeM — /2

yepeayhTe 3HAKH Ha
00pasoBaBUINXCA IIPO-
MEXYTKax, MJBHUIasch
0 TpAMON cIpaBa
HaJIeBO.

4. 3anumuTte OTBET, |Omeem: (_2; 4)u(6; +00) . |Omeem:
o0 beJMHUB IIPOMEKYT-
KH, Ha KOTOPBIX QYHK-
uMA UMeeT 3HAK, COOT-
BETCTBYIOIIMH 3HaKy
HepaBeHCTBA. IIpn
9TOM pHAAOM C HyJA-
MH QYHKIHH CTABATCA
KpYTJIble CKOOKH, eCIu
HepaBeHCTBO CTPOroe,
¥ KBAJIpaTHbIE, €CJIM —
HecTporoe.

3amenanue. Iroon nepaencrso suna (a,x +b)-(ax+b,) ...-(ax+b,)>0 (20 <0; <0) mpusecTH K BUAY

(x-2)(x-x) ..-(x-%,)>0 (20; <0; <0), HeobxoaNMO:

b b, b
®  BEIHECTH KOOGDOHIUEHTH! a;, ds,..., 4, 38 CKOOKM: @, - @, -... - a, [x+—‘ e+ 2| x+ 2.
a, a

n

L] pa3gesnTb JIeBYX0 M IIpaByl0 YaCTH HEePABEHCTBA HA MHOMXUTEJb, paBHhI}".I IIPOU3BEAECHUNIO
a-a, ... a,, 1, eCIu OH OTpHLIB’l‘eJIBHHﬁ, IIOMEHAThL 3HAK HEPDABEHCTBA HA ﬂpOTHBOHOHO}RHHﬁ.

Tunoeoe sadanue |Pewume HepaseHCcmMEB0:
a) (x+4)(x+3)(x-7)<0; 6) (6-x)(9-x)(1-x)<0;
6) (3x - 9)(15+5x)(18 -3x) > 0; 2) x(x’ -8x+15)>0.

Pewerue.
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o

MeTOZI HHTEPDBAJOB AJ PEIIeHHA HepaBe€HCTB, IPHBOOMMbIX

(x-0,)(x-a) - (x-0,)

K 0(<0
B ) (e (55 0 0
Jdramsl pelmesns IIpumep
(x+1)(2—x)>0
(x-5)
1. ITpuBenure HepaBEeHCTBO K BUAY (x+1)(x—2) 0
(r-0)(x-@) (x=a) o o) Twes)
( -

x—b)(x-by)-....(x-b,)

2. 3anumurTe HEPABEHCTBO, DABHOCHJBLHOE JaHHOMY
HepaBeHCTRBY:

(x-a)-...-(x—a,)(x-b)-....-(x~-b,) >0 (<0).

(x+1)(x-2)(x-5)<0

3. OTMeThTe Ha KOOPAWHATHOU HPAMOH HyIu (PyHK-
man y =(x-a,) .- (x—a,)(x-b) ...-(x - b,).

4. OrMeThTe B KpalilHeM cIpaBa WHTepBaje 3HAK «+t»,
a 3aTeM uYepenylTe 3HaKM Ha o6pasoBaBIIMXCA IIPO-
MeXYyTKax, JBUTAfACH II0 IPAMOIl cIpaBa HajeBo.

5. 3anuiuTe oTBeT, O6LEAUHMB IIPOMEXYTKH, B KOTO-|Omeem: (-w; —1)uU(2; 5).

PBIX (QYHKIHUA HMeeT 3HAK, COOTBETCTBYIOLIMH 3HAKY
HepaBeHCTBa. IIpM 9TOM pAAOM C HyJAsMH QYHKOUH
CTaBATCSA KPYTJjble CKOOKH,

27




Tunoeoe 3adanue

Pewume nepaserncmeo:

a)

(x +2)(x -1) <0

(-3)

(x +2)(4 -&)

(7-21x )
Pewernue.

x?—4x —-12
———— >

x? ~4x

0.
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MeTOL[ HHTEPBAJIOB NJIA pellleHUus HepaBeHCTB, NPHUBOAHUMBIX

K BHAY

(=) -(x-8,) - (x-a,)

(x-8)(x-8,) .-(x~b,)

20 (<0)

JdTansl peleHus

IIpumep

(x+1)(2-x) .
-5 "

1. [IpuBeguTe HepaBeHCTBO
(x~a)-(x~a,)-....(x-a,)
(x-b)-(x-by)-..-(x-0,)

K BHIY

20 (<0).

(x+1)(x-2)

x-5) 0

2. 3anumiuTe CHCTEMY, PaBHOCHJBHYIO NAHHOMY He-
PaBEHCTBY:

{(x—al)-...-(x—an)(x—b,)-...-(x—bm)20 (0),
x #b, by,....b,.

{(x+1)(x—2)(x—5) <0,

x#b5

3. OTMeThTe Ha KOODAWHATHON IPAMOI HYAU (DYHK-
mm y=(x-a) ... (x-a,) (x-b)-...-(x-b,), npu-

4YeM HYJIH dy,...,d, }KHPHOH TOUKOMH, a Hyau by,...,b, — -1 2 5
«BBIKOJIOTOM», TaK Kak OHM He npuHagiexar O3

HMCXOJJHOTO HepaBeHCTBA.

4. OTMeTbTe B KpaiiHEM clipaBa MHTepBaJie 3HAK «+», q
a 3aTeM dYepeAyiTe 3HAKM MEXJAY HyJAAMH QYHKIHH, T3 g

ABHATaACh IO I'IpHMOﬁ CIIpaBa HaJIeBO.

5. 3anuumuTte oTBET, OOBEAMHHUB IIPOMEKYTKH, B KO-
TOPBIX (QYHKIMA HMeeT B3HAK, COOTBETCTBYIOLIMIA
3HAKY HepaBeHCTBa. IIpM 3ToM pagoM € HYJIAMHU
Qqy..,q, CTABATCA KBaApaTHble CKOOKHM, a DAAOM C
Hynamu by,...,b,, — Kpyrisle.

Omsem: (—o; —-1]U[2; 5).

Tunosoe sadanue |Pewume HepageHcmaE0:

(x+2)(x-1) ) (x+2)(4-8x) ) x?—4x-12
) (x-5) <0; 6) (7-21x) 205 8 =T 2
Pewernue.

0.
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3amevanue. 060061eRHbIi MEeTOo[, HMHTEPBAJIOB IJIA HEpaBEeHCTB BUA
k by k
(1-a) (x-a)" o (x-a,)

(eon) (emn) ) >0 (200 <0 <0) w0 e T

>0

(20; <0; <0) cM. B IPHIOKEHHUHU.

30




Hdononnumensvrovie céedenus u 3adavu no meme

[ [ ]
i ; i I
i
4
i |
1
| i
i i
i
T T
g I
| i
]
T
:
: ! i
] i
: [
}
I
! {
| |
| |
) |
|
|
|
S (S S U S S VUSSR S




32



YPABHEHHUA U CUCTEMBI YPABHEHHHA

YpaBHEeHHHA C OXHOM IMepeMeHHOM’

Hexnoe

Onpenenenue

IIpumep

YpaBHeHHe

HeaniMn ypaBHeHHAMHM Ha3HI-

BalOTCHA YpaBHEHMH, V KOTOPBIX

JieBasi B NpaBasd 4YacTH ABJAIOT-
CA IIeJIbIMM BBIDA>X€HHUAMH.

JIi06oe mnenoe ypaBHeHHe pPABHOCHJILHO

ypaBHeEMIO BUAa P(x)=0, rae P(x) - |___

MHOr'o4jeH CTABRAADPTHOIrO BHAA.

Crenens uesoro
YPaBHEHHUSA

Crenennpio ueJoro ypaBHEHHS,

sanucagHoro B Buae P(x)=0,

Ha3bIBAETCA CTeNeHb MHOrouJe-
Ha cTaHjapTHOro Buza P(x).

Crenensio IIPpOHU3BOJIBHOrO IeJIo-

r0 YpPpaBHEHMA HAa3bIBA€TCA CTe-

NeHb PaBHOCHMJIBHOTO €My YpaB-
Henua Buza P(x)=0, rae P(x) -

MHOTOYJIEH CTaHZapTHOroO BHJA.

BBICIIMX CTelneHeu

MeToap! pelreHHss HEKOTOPLIX BHAOB ypaBHEHHH

MeTox 3aMeHBI ITepeMEeHHOMH

Bux ypaBHeEMA

ITansl pemieEusa

IIpumep

ax*+bx’+c=0, a+0
(6uxBagpaTHOE
YPaBHeHHe)

1. Cpenayite 3aMeHy IlepeMeH-
Ho#t: y=x%.

x'-8x2-9=0

2. Pemure ypaBHEHUE
ay’+by+c=0.

3. Ecain D>0 , To peminrte Ka-

2
X =Y

SKJloe U3 YpaBHEHHUH
2 _
x° =y,.

Ecan D=0, To pemmnTte ypas-
Henue x’=y,.

3 Terpaap-koHcnexT no anredpe 9 k. 33




Ecan D<0, To maHHOe ypaBHe-
HHE KOPHEeH He HMeeT.

4. 3anumuTe OTBET.

(ax2 +bx+c)><

><(ax2 +bx+d)= e

1. Cpenaiire 3amMeHy mepeMeH-
Hoit: y = ax® +bx.

2. Pemute ypaBHeHHe
(y+c)(y+d)=e.

3. Ecomm D>0 , To pelluTe Kaik-
ax +bx =y,

Jo€e M3 YpaBHEHHH
+bx =y,.

Ecninm D=0, To pemmuTte ypas-

HeHHe ax’ +bx =y,.

Ecau D<0, To ganHoe ypaBHe-

HHe KOpHell He MMeeT.

4. 3anuIIHATe OTBET.

A(ax2 +b.7c+c)2 +
+B(ax2 +bx+d)+
+C=0

1. Caenaitre 3aMeHy mnepeMeH-
Hoit: y = ax® + bx.

2. Peunre ypaBHeHHe
A(y+c)2 +B(y+d)+C=0.

3. Ecau D>0 , pemurte xasxgoe
ax® +bx = y,,

ax® +bx = Yo

M3 ypaBHeHHUH

Ecnu D=0, TO pelunte ypas-
HeHHe ax’ +bx =y,.

Ecnm D<0, To nanHoe ypaBHe-
HHE KOpHell He UMeeT.

34




4. 3anuunTe OTBET. Omeem.:

3ameuanue. B [Byx nocjeAHNX THIAX ypaBHEHHH MHOrAa IesecooGpasHO BBIIOJHATH

3aMeHy y =ax’ +bx+c win y=ax’+bx+d.

Tunoeoe 3adanue |Pewume ypasnenus:
a) 16x*-8x*+1=0;

6) (xZ +2x—5)(x2+2x—6)=6;
6) (x+1)' —3x* - 6x-7=0.

Pewerue.
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m

Omeem: a) %;—%; 0) -4; -3; 1; 2; 8) —3; 1.

et

Merton pPa3Ja0XeHHA HAa MHOXKHTEJIH

Jranel pelreHHsa Ilpumep

x% +15x2 +4x-12 = 3x* +5x°;

1. 3anuuure ypasHeHune B Buje f(x)=0. x° —8x" -5x® +15x% +4x-12=0;

2. Pasnoxure f(x) Ha MHOXXHTEJIH. x* (x - 3) —5x2 (x - 3) + 4(x - 3) =0;

(x* -5x% +4)(x-8)=0;

3. TlpupaBHANTE KaKABIH M3 MHOXHTeJeil

K HYJIO ¥ pellINTe Ka/oe U3 IOJyYeHHBIX
ypaBHEHHIL.

4. 3anumnuTe OTBET. Omeem:

Tunosoe safanue |Pewume ypagHenus memodom pa3ioHeHUs HaA MHONUMEN:
a) x° +4x* —-3x®* -12x* -4x-16=0;
6) 2x® +3=38x" +2x.
Pewerue.
T T 7 T

36




Omeem: a)—4; -2; 2; 6)-1; 1; 1,5.

I'padpmyecknit meTon pemenus ypasHeHH# Buaa f(x)=g(x)

dTansl pemenusa Ilpumep
X=2-x x®+3=-2x
1. Tlocrpoitre rpa- yA yi
¢ux dyHKIUK
y=f(x).

2. Ilocrpoiite rpa-
¢bur GyHKIIHT
y=g(x) B TOM 3xKe
CHCTEME  KOODAU-
HAaT.

3. Haiiagure abc- ! !
IIMCCBI TOYEK Iiepe- +
ceueHUA TIpadyKOB ;

dyHrIUii; 3TH abc-
IUCChl  ABAAIOTCA
pelleHUuAMH AaH-
HOTO Yp2BHEHHA.

4. 3anuinuTte oTBeT. |Omeem: Omeem:

Jamevanue. I'padbruecknit cmocod He obecrmedyMBaeT BHICOKYIO TOYHOCTH Pe3YJIbTaTa.
IloaTomy, ecamn TpebyeTcsa, MoJydeHHOe 3HAUeHHME KODHA YTOUHAIOT ITOACTaHOBKOM
B yCJIOBHE.
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CucreMbl YpaBHEHHMH C JBYMs IepeMeHHbBIMH

I'paduueckuii ciocod pelIeHHA CHUCTEM

JTansl penieHus

|

IIpumep

(x-2)" +(y+3)° =25,

y=x"-4x-4.

1. ITocTpoiiTe rpa-
(41)58:9 74 KaXjaoro
ypaBHEHHUA CHCTe-
MBI,

L

4

2

JOUHATHI OOIMX TO-
4eKk I3TUX TIpadu-
KOB.

9. Haiigure Koop- p——

3. 3anuuIuTe oTBeT.

MOACTAHOBKOM B yC

JIOBHE.

3amevanue. 'paduueckuit cnocod MO3BOJISET PEIIUTH CHUCTEMY JHUINDL INPHOJIHIKEHHO,
MO3TOMY [JISl IOJYYE€HHs TOYHOTO OTBETA IMOJYUYEHHBIE pPellleHHus cJefyeT IPOBEPHUTH

Tunosoe 3adanue

Pewume zpaguuecku cucmemy ypaeueuuﬁ:{

Pewenue.

xy =4,

2y = x°.

T
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Omeem: (2; 2).

AHaJuTHUYeCKHe cIoco0bl penieHusa cucTem'

Cnoco6 moacTaHOBKH

dTansl peleHus IIpumeps!

{ny +y® =6, {xz -38x -5y =18,

4x+y=1. x -2y =3.

1. Beipasure U3 Ka- !
Koro-i1ubo ypaBHe-
HHA CHCTEMBbI OJHY

nepeMeHHYI0 uepes |
Apyrymo (mojayuure

MOXCTAHOBKY).

2. TIloacraBrTe B i

Apyroe ypaBHEHHE
CHCTEMBbI BMECTO | -+ JO . P JOU - -

3TOA IepeMeHHOH B
TOJIYYeHHOEe BbIPA-|
JKeHHe.

3. Pemurte nony-
YeHHOE YypaBHEHUE
C OJHOW ImepeMeH-|—-
HOM.

1 .
Metonbl petienus 6osee CIOMKHBIX CHCTEM YPaBHEHHH CM. B [IPUJIOXKEHHHU.
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4, Haiigure cooTBeT-
cTByIOIEe 3HAUEHHE

BTOPO# TEpeMeHHOH, | -

HCHOJIb3yA IOACTA-
HOBKY.

5. 3anuIuKUTe OTBET.

Omesem: (1,25; —4), (—0,5; 3).

Omeem: (—1,5;—2,25), (7; 2).

Tunosoe 3adarue

Pewume cucmemy:

{xz - xy =15, {x2 -y =10,

x+2y=9;

x-y=2.

1 t
! T

1

..... . —

Omeem:

a) (C2; 5,5), (5; 2); 6) (3,5; 1,5).
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Coco6 cioxeans

JTansl penieHEHs

IIpnmepn1

*+y’ =5,
©+y=3.

3x2 _y2 — _1’
X +2y =9.

1. YMHOXKBTE OZHO
nian oba ypaBHeHHS
CHCTEMBI Ha HEKOTO-
pble uncia, OKoGpaB
MHOMKHMTEIN TaK, YTO-
6bI IpPH CJI0XKEHHH
YPaBHEHMI{ OJHA U3
OEPEMEHHBIX «HCYes-
na».

2. Cuoxure 1o-
YJeHHO  TOJIyYeH-
Hble YPABHEHHH.

3. Pemmute mnoay-
YyeHHOe YypaBHEHHe
C OOHON mnepeMeH-
HOH.

4. Haiigure cooT-

BETCTBYIOLLIME 3Ha-
YyeHUsA BTOpOH Ire-
PEMEHHOMH.

5. 3arHuuInTe OTRET.

Omeem: (1; 2), (—1; 2), (2; —1),

(-2; -1).

Omeem: (1; 2), (1; -2), (-1; 2),
(-1; -2).

Tunosoe 3adarue

Pewwume cucmemy ypasuenuii: {

X-y+xy=>5,
x—-y—xy=-1.

Pewerue.
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T

Omeem: (2; 3), (—3; —2).

CxeMa pemieHMs 3a5ad ¢ MOMOIIbI0O CHCTEMbI yPaBHEHMH

Jdransl pelieHus

IIpumepsnl

1. OGosuaubTe He-
KOTOpble HEH3BEeCT-
Hble uKcia OyKBaMy.

ITnowads npamoyzorvHuka pas-
Ha 36 cm®. Ecau odny u3 cmo-
DOH  NPAMOYZONbHUKA YMEHb-
wumb Ha 2 cm, a OJpyeyio
yeeauvumsv Ha 2 cM, Mo nJuo-
wadb H08020 NPAMOYZONbHUKA
cocmasum 42 cm®. Haiuidume
nepumemp OAHHO020  NPAMO-
Y20nbHUKA.

H3 deyx eopodos, paccmosnue
Medxncdy romopvimu pasrno 600 wm,
00HOBpeMEHHO Ha6écmpewy Opyz
dpyey eviexanu 06a asmomoouUns
u ecmpemuaaucev 4epe3 6 uacos.
Haiuidume epems, sampaiennoe
Ha eecb nymbv KamObiM U3 HUX,
ecau nepeébvtit agmomodUuib npubbla
8 KOHeYHbLil nynHkm Ha 5 uacos
paHbvwe, wem 6mopoil.

IlycTh anuHA NPSMOYTrOJbHUKA
paBHa X CM, a IIMPHUHA — Y CM.
Torza CTOPOHB!I HOBOTO IIPAMO-
YroJbHUKA Oynyr

(x-2)ecmu(y+2)cm.

PaBHBI |

2. CocraBbTe cHC-
TEMY ypaBHEHHIH,
HUCIIONB3YyA YCJIOBHE
381a4YH.

ITo ycioBMIO 3a7a4M IJIOIAIH
IIPSIMOYTOJIBHUKOB PaBHBI 36 cM?
u 42 cm?.

CocTaBuM cHCTEMY ypaBHEHUIA:
xy = 36,
(x-2)-(y+2)=42.

3. Peiture cucremy.

xy = 36,
xy+2x-2y—4=42;

xy:36, xy:36,
36+2x-2y-4=42; (x=y+5;

Tak Kak x>0, y>0, To

x=9,
y=4.
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4. O6wbacauTe moay-|CTopoHEI  JaHHOTO  IIPAMO-
4YeHHBIH pe3yJIbTAT | yrOJAbHUKA paBHBI 9 cM U 4 cM,
B COOTBETCTBHH C|g ero TIEpUMETD P= (9 +4) L2 =1

YCIIOBHEM 3ajayd H|= 26 cm.

OTBETbTE HAa BOIPOC
3azaym.

5. Sanumure orser. |Omeem: 26 cMm. Omeem.: 10 uacos, 15 uacos.

Tunoeoe sadanue |Bacceiin Hanoansemcs 0syma mpybamu, deiicmeywuumu od-
HoepemenHo, 3a 2 uaca. Ilepsas mpyba, ecau ona pabomaem
o0na, moxcem 3anoaHums 6acceiin Ha 3 uwaca Goicmpee, uem
o0na emopas. 3a Kaxoe 6peMsa Mmoxyem HANOJAHUMb 6aCCeilH
Kaxoas mpyba, pabomas omdenvHo?

Pewenue.

|

Omeem: 3 uaca, 6 wacos.
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Hononnumenvhoie céedenun u 3adawu no meme
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APUOMETHYECKAS U TEOMETPHYECKASA

IHPOT'PECCHH

IlocaemoBaTeabHOCTH

Yucaorsie nocie-
JAOBaTeJbHOCTH

YucsmoBas I10CI€40BATEILHOCTD
Xy, Xy, X3.. CYHMTAETCS 3ajaH-
HOH, ecJM yKasaH cmnocoD, 1o-
3BOJIAIONIMHA HaMTH YJIEH IIoCJIe-
JOBATeJBbHOCTH X, IO €ro HOMe-
py n.

O6Go3navenue: 4UCaAOBasA IIOCTE-
AOBaTeNBHOCTL X;, X3, X3... 000-
3Ha4daeTrcd (x,).

IIpumep

Cnoco6nI 3agaHusa
mocJaea0BaTeJIbHO-
cTeH

1) dopmyaoit n-ro uaena;

2) pexyppeHTHOIH (opmMysIo#, BEI-
paskaiowieit 060 dWieH mocie-

JOBaTeJbHOCTH, HAYMHAA C HEKO-
TOPOro, Yepes NpeAbIAYIIE;

3) ciI0BeCHBIM ONMMCAHHEM.

X, = 16, x,,+1 = 0,5xn

(x,) — nocredosamenvroc
08Y3HAUHBLX YUCEN

mbo

Tunosoe 3adanue

Buinuwume nepsgvie cemv u.eH08 nocaedosamenvrhocmu (x,), ec-
au x,=1, x,=1, x,,,=x,,,+%,. (3ma nocaredosamervHocmsv Ha3bL-
eaemcs nocaedosamensvHocmuvro Pubonawuu).

Pewenue.
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Apudpmernueckas mporpeccus

ApudmMernueckas
nporpeccus

Onpepenenne u CBOiicTBa

IIpumep

Apudmernueckoii mporpeccHei
Ha3bIBAETCHA MOCJIEA0BATEb-
HOCThL (@,), KaXKABLIH YJeH KO-
TOpOH, HAayUHAsg CO BTOPOIO,
PaBeH NpeALIAYIIEMY YJIEHY,
CJIOXKEHHOMY C OOHUM U TeM Ke
YUCIOM. ITO YMCJIO HA3BIBAETCH
Pa3HOCTHIO apudMeTHIECKOM
nporpeccud U obosHauyaercd d.

JTO 3HAYUT, 4YTO AJA JO0ro
HATYPAJLHOTO 7N BBINOJHAETCA
yCJIOBHE:
a,=a, +d.

Yrobsr 3amarp apudmeruye-
CKYIO IIPOI'pECCHI0, JOCTATOYHO
YKa3aTh ee IEpBBIA uwieH @, H
pa3HoCTh d.

1
i
i
+
|
1

®dopmyaa pasHo-
cTH apudmeTrHye-
CKOM nporpeccuu

d= a..,—a,

Pdopmyaa
n-ro YieHa
apudmerHyeckoit
IpOrpeccHH

a, =a +d(n-1)

Hana apupmemuueckas npo-
zpeccusn 14, 11, 8... .
Haiidume ee pasnocmo.

Haiidume cedvmoii unen npo-
zpeccuu.

Tunosas 3adava

ITocnedosameavrnocmov (a,) —

apu@dmemuveckas npozpeccus.

Haiidume a,;, ecau az=5 u a,s=9.
Heastomesn au waenamu amoii npozpeccuu wucaa 11 u 16?

48




Pewernue.

Tunoeasa 3adava

Mexucdy wucaamu 0,8 u 32 scmasvme cemv marux wucen, Komo-
Ppble emecme ¢ OaHHbLIMU Hucaamu obpasyrom apudmemuueckyio

npozpeccuio.

Pewenue.

Xapakrepucrude-
CKO€e CBOICTBO
apudMeTHUECKOH
NPOrpeccHH

Jibaa apudpmermueckKas Ipo-
rpeccua MoKeT ObITh 3aJaHa
dopmyaoit Buga

Horxaszameavcmeo.

a =kn+b,

rae k ¥ b — HeKoTOpbIe YHCJA.

BepHo u o0paTHOe: mocaenosa-

TeAbHOCTh (a,), 3agaHHaA ¢op-
MyJaoi BHIA

a, =kn+b,

rae k u b — HeKoTOpbIe YMCJA,

aBnserca apudmeTHdeckoi mpo-| |

rpeccHem.

3amevwanue. XapaKTepUCTHYECKOe CBOMCTBO apHUGMeTHUYecKO#l IporpecCHu HHade
MOYKHO HAa3BaTh HeOOGXOAMMBIM M JOCTATOYHBIM YCJIOBMEM HIN KDHTEpPHEM apHupme-
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THYECKOH mporpeccuu. JTO O3HAYAET, UTO KaKIAbIi ujieH apudMeTHYecKOH Iporpec-
cuM obnazaeT TAKMM CBOMCTBOM, M, HaoGOpOT, YHCIOBAs IOCJEAOBATEJILHOCTH, 00Jia-
JAalolasa TAKUM CBOMCTBOM, fABJAeTCA apudMeTHUEecKOH mporpeccuei.

Tunosoe zadarnue

Haiidume nepeviit uaen u pa3nocmv apugpmemuveckoii npozpec-
cuu, 3a0annoll opmynoit a, = 5n—2.
Pewenue.

T
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ITonesnoe 3adanue

Hokxaxume ewe o0no xapaxmepucmudueckoe c60Ucmeo apudg-
Memuveckoll npozpeccuu.

JI1060i waen apugmemuyeckoll npozpeccul, HAYUHASL CO 8MOPO2O,
pasen cpednemy apupmemuueckomy npedvidyuiezo u nocaedyno-
ujezo 4aieHos:

an — an~1 + an+1 .
2
H obpamno: ecau wucnosas nociedo8amerbHOCMb MAK08A, 4MO
000U ee wleH, HAYUHAA CO 6MOPOZO, PaBeH cpednemy apugpme-
muueckomy npedvidyuiezo u nocredyouLezo 4YieHo8, Mo maxas
nocaefo6amesbHOCMY ABAACMCA APUPMeMULECKOil npozpeccuell.
B cea3u ¢ smum ceoilicmeom u 603HUKIO0 HA36AHUe «apUDMemu-
uecKkas npozpeccus».

ITonesnoe 3adarnue

Hoxaxcume, wmo cymma 08yx uneH08 KoHeuHOL apupmemuue-
CKOll npozpeccuu, pagHOyOaANeHHbLX OMm KDAUHUX YJeH08, DABHA
cymme KPAUHUX YeHO8:

a +ta,=a,ta,  =a,+a, ,=...=a,+a, ,,.
3amevwanue. dmo ceoiicmeo He agrsemcs xapaxkmepucmuiecKum, max Kak

He eepna obpamnas meopema. Tax, nocaedosamenvrocmy 1, 2, 5, 6 ne sersemca
apugpmemuuecxoil npozpeccueit, xoma 1+6=2+5,

ITonesnoe 3adanue

Hoxazxcume gpopmynvt Ona apugmemuueckoii npozpeccuu:
e d= MZL , ecau n #* k (¢popmyna paznocmu);
e aq,= Zk +(n - k)d (Popmyaa n-z0 uaena);
a, ,+a

e g, =—%F 1k (hopmyna n-zo unena);
n 2 pMYy

* a,+a,=a,+a,, ecau n+tm=k+p .
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DopMyaLI CYMMBI

n NepBHIX YIEHOB

apudMeTHIYECKOH
NMPOrpeccHn

CymMMa nepehix n nepBhIX YICHOB apu(pMeTHUYECKON nmporpeccuu
(a,) BeIUMcIAeTCa o dopmyaam:

g _(a,+a,)

REC ALY 5 - 2urdn-1

2

Horxazameavcmeo.

Tunosoe 3adarue

Haiidume cymmy nepsvix Gecamu 4aeH08 apupmemuueckoil npo-
epeccuu, ecau a,=9, a,;=31.
Pewerue.

Omeaem: 120,

Tunosoe 3adarue

Haiudume cymmy e6cex HamypaabHbLX Hucen, kpamhvix 6 u He
npegocxodawux 240,
Pewenue.
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Omeem: 4920.

I'eomeTpHueckana mporpeccus

I'eomerpuueckan
nporpeccus

Onpenenesue U CBOMCTBA

IIpumep

I'eomeTpuueckoii  mporpeccueit
HAa3BIBaeTCs II0CJIE€NOBATEILHOCTh
OTJIMYHBIX OT HyJaa uwmcena (b,),
KaXKAbIH WIeH KOTOpOi, Hayu-
Hasi CO BTOPOrO, PaBeH IIPeJhI-
OVIIEMY WIEHY, YMHOMECHHOMY
HAa OJHO H TO e YHCJIO0. ITO
YHCJIO HAa3bIBAeTCA 3HaMeHaTe-
JeM TIeOMeTPHYeCKoil Iporpec-
cuu u obosHauaerca q (q = 0).

I9TO 3HAYMT, 4YTO AJA JIODOOro
HATYpaJILHOTO N BBINOJIHAETCS
ycJIOoBHE:
b,0ub, =b,-q.

YT06hI 3aJaTh IeOMETDPHUYECKYIO
IIPOrpeccuio, JOCTATOYHO YKa-
3aTh ee IIepBbIM 4WwieH b; U 3Ha-
MeHaTeJb q.
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Popmyaa
3HAMeHaTeJs
reoMeTpHYecCKoH
porpeccHy

dopmyna
n-ro 4ieHa
reoMeTpHYeCcKOMn
NpPOrpeccHH

Hana

zeomempuyeckas npo-
zpeccua —2, 6, -18....

Haiidume 3Hamenameav npo-
zpeccuu.

Haiidume namutii uien npo-
zpeccuu.

Tunosasa 3adaua

by=—6 u b——24.

Haiidume 3namenamenv zeomempuyeckoii npozpeccuu (b,), ecru

Asaswomea au ynenamu amoii npozpeccuu wucaa 3 u —48?
Pewenrue.

i
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Tunosas 3adaua

Mexcdy wucnamu 0,25 u 324 acmasbme mpu markux Hucaa, Ko-
mopuie 8mecme ¢ OAHHbLMU HUCAAMU 06pas3yiom zeomempuye-
CKYI0 npozpeccuio.

Pewenue.

i
-+
i
i
i
[ i

i
i
H
i
i

ITonesnoe 3adanue

Hokaxnume xapaxmepucmuieckoe c60icmeo zeomempuuecxoi
npozpeccuu:

Kesadpam mo60z0 unena zeomempuueckoii npozpeccuu, HAYUHASL CO
8mopozo, pageH npouseederuio npedvidyuiezo U noCaeOyOULL20 LACHOB:
b = b, b
Beprno u ob6pammoe: ecau yucaosas nocredosamenbHOCMb MakKo-
8a, umo rkeadpam 1100020 ee 4JeHA, HAYUHAA CO 8MOPO20, PABEH
npoussederuio npedvidyuiezo u nocredyrwezo LieHos, mo maxkas
nocnedo8amenbHOCMb ABAACMCA 260 MEMPULECKOIL npozpeccuell.
b.l=b_, b

n n-1 A+l ?

3amevanue, dopmyry b2 =b,,-b,., MOXMHO 3anUCAMb MaK:
b,

CB80lUCcmEoM U B03HUKIO HA38aAHUE «zeomempuueckaa npozpeccuar.

mo ecmb

aeasemca cpednum zeomempuieckum b, , u b,.,. B ceasu ¢ amum

ITonesrnoe 3adarnue

,Zonaolcume, yumo npousee@enue Oeyx YJleH08 KOHeuHOl zeomem-
puuecxot"t npozpeccuu, paBHOyaa.ﬂeHHbe om xpal"mux yJjleHos,
pPasHo npousse(?enu:o xpaz"mux YJleHo8;
b-b,=b,-b,,=b-b_,=...=b,-b,_,,.
3amewanue. 3mo ceoiicmeo ne asrsemca xapakmepucmu1ecKkum, max Kax

He eeprna obpamnas meopema. Tak, nocredosamenvrocmsd 1, 2, 5, 10 ne seas-
emcsa zeomempuieckolt npozpeccueir, xoma 1-10 = 2.5.

ITonesnoe 3adanue

Hokxaxcume opmyavL s zeomempuyeckoil npozpeccun:;

n-k n

e ¢ =— ecau n +k (¢popmyra snamenamensn);
k
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e b =b,-q"" (popmyna n-zo unena);

e b =b,,-b,., (dopmyra n-zo unena);
* b,b,=b,b,, ecau ntm=k+p .

n

D opMyasl cyMMBI

7L IePBLIX YJICHOB

reoMeTpPHYECKO
NIpPOrpeccun

Eciu g#1, To cyMMa nepBBIX n YWIEHOB IeOMETPHYECKOH IIpo-

rpeccuu (b,) Berunciaserca no gopmyaam:
b.q-b "-1

=—"q—‘,mm Sn=b1q .
qg-1 q-1

n

Ecau g=1, To S, = nb,.
Hoxaszamenvcmeo.

Tunosoe 3adanue

Haiidume cymmy nepevix uiecmu YaeHO8 zeOmempuyeckoil npo-
epeccuu (b,), ecau b;=—9 u g=—3.
Pewenue.

Omaem: 182.
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dopmysia CyMMEI
0eCKOHeYHOH
reomeTpHIeCKOH
NpPOrpeccHH

Cymma GeckoHeuHO#f reomerpuueckol nporpeccuu (b,), y Koro-
pom lq| <1, Beraucasaerca no ¢popmynae
b 1
1-¢
Hoxasamenvcmeo.

__-___1 . i : (

S =

I
i
i
+
1
|
i

t H F—
3amevwanue. Ilpu |q| > 16ecKoHeyHas reoMeTpHyecKas Iporpec-
CUfA KOHEYHOH CYMMEI HEe UMeEeT.

Tunosoe 3adarnue

Haiidume cymmy OecrxoHeuHol zeoMempuueckoil npozpeccuu
3v3;-3; V3;....
Pewenue.
| | P i !
; |

i i

|
1
i
)
!

I
Omeem: 4,5 - (/3 -1).

Tunoeoe 3adanue

ITpedcmaevme Geckoneunyio nepuoduxeckyro dpobv 0,(72) 8 sude
00bLKKHOBeRHOUL dpolbu.

Pewenue.

Omeem: i .
11
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CTEIIEHDb C PAITHOHAJIBHBIM IIOKA3SATEJIEM

Crenennas pyHKIINA

YerHnle U HeYeT-
Hble (PYyHKIIMH

Onpenenenue u cBoOMCTBa IIpumep

®yHknua y=f(x) HassIBaerca

YyeTHOH, ecau obiacTh ee ompe-|™

JeJIEHUSI CHMMETPUYHA OTHOCHU-
TE€JbHO HYJA U B HeHd AJA JIO-

0oro 3HaueHUs] aprymeHTa X

BEPHO PABEHCTBO

f(-x) = f(x).

T'paduxk m060#f uerHOH GQYHK-
I CHMMETPHYEH OTHOCHUTEJb-

HO OCH OpAHHAT.

®dyuknusa y=f(x) HasbIBaeTCH

He‘{eTHOﬁ, ecad o6JyacTh ee OIl-
peageseHua CUMMETPpHMYHa OTHO-

CUTEJIPHO HYJA HU B HeH AJISA

JI000ro 3HAYEHHUs] aprymMeHTa X

BEPHO PaBEHCTBO

f(=x) = —f(x).

T'padux sm060it HeueTHOM (DYHK- ‘
AN CHUMMETPHYEH OTHOCHUTENb- |- |

HO HaydaJjia KOOpAuHAaT.

3amevwanue. He Bcakas QyHKIUS ABJISETCA YETHOM UM HEYETHOM.

Tunosoe 3adanue

Onpedeaume, a81aemcs AU LemHOlU ULU HeiemHOll PYHKYUA:

a) f(x)=x" —5x2+24;6)f(x)=—x7611x ; 8) f(x)=§%—_—11'

x-x
x-1

2) f(x) =

Pewerue.
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CrenenHas Onpenenenne Ilpumep
pysKUHA
y=x" Crenennoit ¢ysxumeit ¢ Hary-
PaJNBLHBIM IIOKAa3aTelleM Ha3LIBaeT-
cd GyBKOuAsdA, 3aKaHHas GopMy-
J0i y=x", re x — He3aBHUCHMAaH
TlepeMeHHass, a 7 — HaTypajJlpHoe| |
YHCIIO. |
i
CsoiicTBa cTeneHHON QYyRKIMU y=x"
. n — YyeTHOe YHCJIO n — He4eTHOe IMCIIO
CaoiicTBO
byrRIMHN CeoilicTBO Oco6ennocTu CaoiicTBO Oco6enHoCcTH
bysxipm y=x" rpajpura dbysxIH y=x"] rpacduka
1. O6aacts D(y) = D(y) =
onpefeesua. | = (—oo; +oo)., = (—o0; +).
2. Hynn. Ecin x=0, To|IIpoxomur ueped Ha-|Ecau x=0, To|IIpoxomur uepes Ha-
y=0. 4aJ10 KOOpAWHAT. y=0. 4aJI0 KOOPANHAT.
3. Ilpome- Ecmu x#0, to|{I'padux  pacnono-|Eciu x>0, To|T'padpux  pacmoso-
WYTKH 3HA- |y>0, JKeH B mepBo# u|y>0, ’KeH B @OepBoil mu
KOIIOCTOAH- BTOPO# KOODAWMHAT- ecnu x<(0, To|TpeThel KOOPAMHAT-
CTBa. HBIX YeTBEpPTHX. y<O0. HbIX YETBEPTHAX.

4. Yernocts, | Pynxnua der- |Ipapux cummerpu- | @ynknus He- | padux cuMMerpu-
HEYEeTHOCTh. |Haf. YeH OTHOCHUTEJNBLHO | YeTHAas. YeH OTHOCHTENBHO
OCH OpJIMHAT. Hadaja KOOpAWHAT.

5. Boapacra- | PyHKIuA C BospacranueM x |®PyHkuus Bo3-|C BoapacTaHHEM X
HMe, yOBIBa- |Bo3pacTaeT B|rpadHMK CJeBa OT |pacTaer Ha |rpaduK ITOAHHMAET-
HHE. NPOMEKYTKe |HAadYana KOODAWHAT | Bced 0O6JaCTH |Cs BBEPX.

[0; +o0) 1 yOBI- |OIYCKAETCA BHH3, a|OIpeaeeHHsd.

BAeT B INpoMe-|ClIpaBa — IOAHHMA-

KyTKe (—o0; 0]. [€TCH BBEpPX.
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6. O6nacts | E(y) = [0; +). |Tpadux dyuxmum E@y) = I'padpux yHKIMHU
3HAYEHMIA. nepecexaer yobas| = (—wo; +w), |Tepecexkaer o6as
npaMas y=a, ec- npamad y=a.
au a20. Ecian xe
a<0, TO0 npamasa
y=a He IlepeceKa-
eT rpadpukx.
I'pacdux y A yA
PyRKIHH
y=x" y=x"
n — 4YeTHOE n — HedYeTHOe
1}-
-1 1/
/101 x
-1-1
A
H H
-To 1 %

Tunoeoe 3adarnue

Cpasnume: a) 4,2 u 38,2"; 6) (—0,5)® u 0,4% &) (—1,02)® u

(

8
1L,
49

Pewerue.

Tunosoe 3adanue

Hcnonvsys npeobpas3osanue zpagurxa @yHkyuu y=x°, nocmpoiime
epapur pynrxyuu y = 0,5(x —-1)° - 2.

Pewenue.
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Kopens n-it crenenn (neN, n#1) u ero cBoicTBa

Onpenesesune KopreM n-i cTemeHu M3 4yMcjaa a HasblBaeTCA Takoe 4HUCJO, N-A
KOPHSA n-il CTeIleHH | CTelleHb KOTOPOro paBHA d.
M3 YHCJIA

CaoiicTBO IIpamep

n—He4YeTHOe

s mwoboro umena a cymiect-
ByeT eINHCTBEHHBIH KODEHb n-#
CTEIleHU M3 a.

O6o3navwenue. Ya , roe a — nox- i o :
KODEHHOE BBIDAXKEHHUE, N — OKaA-| | 1' I
3aTejlb KOPHSA. !

|

Bamucs Ya umeer cMBbICT npu i
J1000M a. R
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n—4eTHOe
1. Ecan a>0, To cyuiecTsyer
ABa IIPOTHBOMOJIOMKHBIX KOPHS
n-él cTeneHu U3 a.
O6o3navenue:

VYa - mososKUTeNLHBII KOPEHb,

—<{a — orpunarenbHbIA KOPEHb.

2. Eciu a=0, To cyuiecTByer

OAWH KODEeHb 7-i CTEeIeHU U3 a4
M OH DPaBeH HYJIIO: 4‘/6 =0.

3. Ecan a<0, To KOpHSA YeTHOH |
CTeNleHU U3 4 He CYILIeCTBYeT.

3anuchk Ya B 3TOM Ciydae He
“MeeT CMBICJIA.

ApudmMernaeckui
KOpPeHb
n-# creneHn

ApudMeTHYECKHM KODHEM n-H
CTeNneHH M3 HEeOTPHUIATEJLHOTO
YpcJIa @ HA3BIBAETCA HEOTPHIA-
TeJIbHOE YHCJI0, N-A CTeleHb
KOTOPOro paBHa a.

O6o3navenue. ApudmeTuue-
CKHUHl KODPEHb N-M CTEIIeHU U3 a

Take obo3Havyaerca Q/—

Ecan ¥Ya umeer cmbici, TO

Glay =a.

ITpn a06om a>0 u HeyeTHOM n

Va-—Ya.

Tunosoe 3adanue

Bouiyucaume: a)$/0,0081; 6) 4- 3'3% ; 8) ¥-32-3-0,001.

Pewenue.

63




Tunosoe 3adaHue

Pewwume ypasnenusa:

a)x® =-0,00032; 6) x* -4=0;6) 5x° +45=0.

Pewenue.

T
i
i
i
T

PR

|

Ceroit

CTBa apH(ph)METHIECKOr0 KOPHA n-i CTeneHH

CaoitcTBO
(BCce DOKa3aTeSM KOpHeit
M CTelleHel HATYPaIbHAIE
u GosbIe eQMHEMIIBI)

IIpaBuao

JdoxazaTeabcTBO
HJIH IIpMMep

Kopens u3 npous-
BeJeHHI:
ecau a>0 u b>0,

o ¥ab =%a - ¥b.

Kopens n3 mpousBefeHNs HEOT-
PHUIIATEIBHBIX MHOMKHUTEJeH pa-
BeH IIDOM3BEJEHHUI0 KOpHeMH

3THX MHOMKHTeJel.

Kopens u3 apob6u:

ecau a>0 u b>0,
a %a

TO nf— =

b b

Kopespr u3 apo6u, YHCIUTENb

KOTOPOH HeOoTpMIaTeJIeH, a 3HAa-
MEeHaTeJb IOJIO}KHATENIEH, DaBeH

KOPHIO M3 YHCJIMUTENIA, OEJIEHHO-

MY Ha KODEHb N3 3HaMeHAaTeJsd.

Kopens u3 KopHA:
ecau a20, To

PWa =fa.

Kopens n-ii cremenu u3 KOpHSA

k- cTEemeHM W3 HeOTPHUIIATEJIb-

HOTO YMCJa paBeH KOpPHIO, IO-

Kas3aTeJlb KOTOPOr0 paBeH IIpo-
M3BeJIeHNIO TOKa3aTeseil NaHHBIX

KOpHEeM.

Coxpanrenue
IoKa3aTeJIen:
ecau a>0, To

Ecan nokasarteinb KOPHA H IIO-

Ka3aTeJlb CTEeIIeHH IIOAKOPEHHO-
'O BBIDAXE€HHA YMHOXHUTH HJIHU

pa3gesUTh HA OQHO M TO XK€ Ha-

TypajJlbHO€ 4YHCJIO, TO 3Ha4Y€HHe

KOpHS HEe U3MEHHUTCH.
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Cnexcteuns
M3 CBOMCTB

IIpasuno

Jdokasareascrso
MJIM IPHMep

YMHOKeHHe
KOpHEe#H:
ecau a0 u b>0,

o ¥Ya-4b =%ab .

YTo6hl IIEPEMHOKHUTEL JBa KOPHSA,
HAI0 IIEPEMHOKHTL MHOAKOPEH-

HBI€ BHIDAKE€HHUSA M N3 IOJIYyYEeH-

HOTO IIPOU3BEJEHUS M3BJIeYb KO-
PeHb.

1
]
|
i
|
|

Jesenne KopHeii:
ecau a0 u b>0,
Ja_[a
TO = af— .

b b

YTo6B1 paszesuTh ABA KODPHMA,
HaJ0 pasAeJUTh IIOJKOpPEHHEIE
BBIDQYKEHHUA M M3 IIOJYYEHHOIO
YaCTHOrO M3BJIeYh KOPEHb.

Bossegenue xopHA
B CTeNeHb:

ecau a20, To

(2] =

Yr06BI BO3BECTH KOPEHBb B HATY-
PaJIBHYIO CTElleHb, HAagO0 BO3BEC-
TH B 3Ty CTEIlleHb IIOJKOPEHHOe
BhIpAXKE€HUE M U3 IIOJIYYEHHOTO
pe3yJbTaTa U3BJIeYb KOPEHb.

[ JU—

H3zBieueHne KOPHSA
YEeTHOH CTenmeHH M3

KopeHs ueTHOM cTeleHH U3 BHI-
PasKeHUs, BO3BEJEHHOIO B Ty Ke

TOM Ke CTeleHHd |CTelneHb, paBeH MOJYJIO 3TOro
BHIPDQXKEHHUA.
2na2n :|a|. P .
Brinecenne nf n n
a'b = [a JE
MHOKHMTENs I ’
H3-TIOJ 3HAKa rae n — 4etHoe,b 2 0;
KOpHA Ya"b = a¥lb , Tle n — HedeTHoe.
Brecenne i 4eTHRIX n: |
MHOMHTENS

noja 3HaK KOpHA

Ya" -b,(a>0, b20),
-¥a" -b,(a <0, b20).

g HeYeTHHIX 7:

ailo =%a" b .

adb =
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Tunosoe 3adanue

Haiidume 3nauerue svlpaxcenus:

a) 30,027-8 + 3’—0 f25 - /3/0,000001 ;
6) 3/53/5 +

{162
2

_(3/5)6; 6) Y5-26 - Y5+ 246 .

Pewenue.
. ! j ! N ! 1
: : : L | :
i ! !
I b
i — i
' i H !
- | . A !
i i H : |
! - i }
oo ! ! | ;
e - 4 —— e L . i I
! i [ ‘ I .
‘ ! H i !
i : 1 ; ‘T T
Tunosoe 3adanue Cpaenume wucaa ¥5u Y3 .
Pewenue.
17 T T T T T ; T T
: I | ‘ L ‘
T R e e :
| IR
: i |
L.

FERSRE R ORUR H

T T

Tunosoe 3adarue

Boinecume muoxcumensv us-nod snaxa KOPHA

a) ¥32x7 ; 6) 40,0016a° , rze a>0; &) Y128a'°p° .

Pewenue.

N B i ‘ . 3

! I

SR ENEEER

X I ] | i

e ; :

i * - I.;
oy Co i T ‘
RN S S S O SO O L

: : H i ; i : ‘ :

. i L Il ] | L ) : ‘

Tunosoe 3adanue

Buecume mHoxcumens nod 3HaK KOPHA:

a) 2x% Yx;

6) -0,1a Y3a*, rme a>0; 8) b Y-a’b®.

Pewerue.

e e . ; :
; | — [
i ! P I |
: P ‘ ! |
i . | . ; !

i ; [ T 1
i ' I , ! ‘
) I.. I i ki
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CreneHs ¢ paiMoOHAJBHBIM IIOKa3aTejieM M ee CBOMCTBA

Crenens
C PaIMOHAJBHBIM Onpenenenne Ipumep
nmoKasaTejieM

m
Ecan a>0, — — pgpobroe umciao
n

(m - uenoe, n — HaTypajbHOe,

n#l), To

Ecau a=0, To a™ onpegenser-

m
ca Toapko gaAa — >0 (To ecThb
n

m, n — HaTypaJIbHEIE):

m

0" =0.

m

Ecau a<0, To a® He ompeznene- [
HO.

Tunoseoe 3adarue |3amernume cmenenHu ¢ OpOGHbLIM noxKa3amenem KOPHAMU:
1

2 1 1
a) 3a 3;6) (3a)3; 6) 4(a+b)t.
Pewernue.

| BN
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Tunosoe 3adarnue

3amenume apupmemuyeckue KOpHU cmeneHAmMU ¢ OpOOHbLM NO-

Kazameaem:

a)e/?z—;6)§/2a"4;e)§’/a%.

Pewenue

T
|
|

4
i

f
|
|

N YOS U SR S S

CroiicTBa cTenmeHe# ¢ palMOHAJBHBIM IOKa3aTeJaeM
HeiicTBusa Do aa IIpume
pMy. P P
€O CTenmeHAMH Hnaa nobeix a>0, b>0
U JI00bIX PAllMOHAJIBHBIX P U ¢
.2 3
YMHOMEHHE a®-a? = a"? 513 :
X~ X E ‘
cTeneHei i .
........ i ’ ;
| | i
R B
Menenue a’:a? = a?? ga;ys =
creneHei A i
1 15
Bossenenue (@”)’ = a” (\25)3 i
CTeneHH J ;
B CTeneHhb o ;
!
Bozeenenne (ab)’ = a’b” (m%n%i i
B CTeleHb =
NPOU3BEACHUS
i
8
Boasenenune eV  af 313
B CTeleHhb [_] =2 R e e
YaCTHOTO b b? ol F
y?
i
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Crenens 1 a® =
C OTPHMLATENBHBIM ;
PaIHOHANBLHBIM
noka3aTenem

Tunoeoe 3adanue | Boiyucaume:
1 L 1y 43" .3gm
a) 97 .814 .27 6; p) [2 9} -4%'; g) _—16""327"'9 .

Peuwenue.

S T

IIpeo6pasoBarue BBIpaKEHUN,
coJepKalUX CTEeNeHH C JPOOHBIM MOKa3aTejeM

K BBIpDAXEHNAM CO CTENNeHAMM C ApOﬁHBIM noxKasaTeJjieM MOXXHO IIDMMEHSATHb BCE (bOp-
MYJBI COKPALIeHHOTO0 YMHOMEeHNA U BCE€ IIPDHEMBI Da3JIOXEeHHMA Ha MHOMXHTEJH, KOTO-
PbI€ IIDHMEHAIOTCA K CTENI€eHAM C L EJIBIM IIOKa3aTeJieM.

dopmyaa IIpumeps:

a?-p? 1 1 1
ad —p2 :(aéj

4 21

=a3 -2a3%b% + b
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2 2 2 ; 5
(a + b) 1 1 1 . 1. 2 :
8 — 8 _ 8 . — - I
a®+3| =|a 2a® -3+3° = @ +4| = |
[ : i
=a*-6a®+9 1 i
a® -b’ I NS 2 |
a’®-b% = agJ' -1 68| = a®-b= !
+ e 4
1oayz o111 Rt -
=|a®-b® || a® +a’b® +b® o _
|
a’® +v’ 1 13 L g
at +1=|a2 | +1° = af +2¢
1 1 1 t + ; '
by s J9 1 | B
=|a2+1|la%-a'?+1 — i
: 1
1,5 L5
xPy—x
Tunosoe 3adanue |Coxpamume Opoby: u—(%-——‘gg—-.
Xy -xy
Pewenue.
A T B B T T T
. i ! H i i | : i
ot B e
| L L f ! |
l I i
% } i
i I by !
1
a? a 3
Tunosoe 3adanue | Ynpocmume evipaxcerue: —; + 5 -— .
= P a —
a’? -3 a’? +3
Pewenue.
C - ;
. ] ! ; !
: | : ? i
\' : - E ! -
! . | ; :
: LI i !
| | f
| ! 1
: ; T P
; : |l |
i P !
L A [ -
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Hdonoanumenvhole céedenun u 3adavu no meme
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TPHI'OHOMETPHYECKHE BBIPAKEHHUA
H UX ITPEOBPA30OBAHUSA

Tpuronomerpudyeckne (PyHKIIUH JIHOO0TO yria

Yrasl NOBOPOTa

Onpenenenne

IIpumep

Ilycts npm mnoBopoTe OKOJIO
Toukyn O HavanbHbId paguyc OA
nepexoauT B paxanyc OB.

IlosokuTEIBHBIA yTOJ IIOBOPO-
Ta — 93TO YroJ, KOTOpbI# obpa-
3gyercs npu moBopore OA mpo-
THB 4YaCOBOH CTPEJIKH.

OrpHuaTe/ILHBI YTOJI II0BOPOTA —
9TO yroJj, KOTOpmIi# o6pasyercs
npu noBopoTe OA O YacoBOH
CTpeJIKe.

Yy
B
a A
Q 7

Cunyc, Kocunyc,
TaHIreHc u
KOTaHIeHC

Onpepenenue U CBOMCTBA

Dopmyaa

Vo
G

Cunycom yria o Ha3blBaeTcs
OTHOIIIEHHE OpAMHATHEI TOYKH B
K AJHHe pajguyca.

3HaueHUA sino omnpezeseHbl IIpH
J060M a, npuyeM —1 < sina < 1.

sin a =

=

Kocurycom yria o HasbIBaeTcs
OTHOIlIeHMe abcuuccsl TOUKU B
K AJINHE pajuyca.

3HaueHHA COSO OIpefiesIEHBl IIPU
aw6om o, mpuyeM —1 <cosa < 1.

x
cos o = —
R

Tanrencom yria o HaskiBaeTcs
OTHOIIIEHHE OpAMHATHI TOUYKH B
K ee abcmucce.

3HaueHua tg o ompezsesieHBl P
gdioboM o, Kpome yrioB +90°,
+270°, £450°, ....

tga=1
x

Korarrescom yria o Ha3wIBaeT-
csl OTHOIIEHHe abCUMCChl TOYKU
B k ee oppuHarTe.

ctga =

w8
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3HaveHus ctga ompeneseHbl IIPH
mo0oM o, Kpome yriosB 0°, £180°,
+360°, ....

Onpenenenne KaxxkpoMy nomycTMMOMY 3HA4YE€HUIO O COOTBETCTBYET €AWHCTBEH-

TPHIroHOMETPHYe- |Hoe 3HauyeHMe sin o, cos o, tg a Hctg o, MO3ITOMY CHMHYC, KO-

CKHMX CHHYC, TAHI'€HC U KOTAHI'€HC ABJIAKOTCA GYHKIMAMA yIJa d. OHu

ymxHH HA3bIBAIOTCS TPUIOHOMETPHYECKHMH QYHKUHAMM,

Tunoseoe 3adanue |YViaxume mpu 3HAYEHUA Yzad O, NPU KOMOPbLX: a) cos o =1;

0) sina=—\l2~g;6) tga=1.

Pewenue.

i ] i !

Tunosoe 3adanue | Boiwucaume: 4 sin 30" — 2 tg 45" + 6 cos 30° ctg 60°.

Pewenue.

] T I
t !

11] |
[T I [

Tunosoe 3adanue | Haiildume Hauboavliee U HauMeHbUlee 3IHAYEHUA BbLDANEHUA
2cosa + 3.
Pewenue.
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3HaKH cHHYCa, 3Haku cuHyca 3HAKHM KOCHHYyCA 3HaKM TaHTeHCa
KOCHHYCA, ¥ KOTaHTeHca
TaHTEeHCa H
KOTaHTeHca y y y
NN N
HekxoTopsie cBoiicTBa
TPHTOHOMETPHYECKHX (PDyHKI ML
CpoiicTBa sin o cos a tg a ctg a
O6aacts (—e0; +o0) (coo; o0y | % #E90° $270° | x = 0°, £180°,
onpeneJeHus ’ ’ +450°,... +360°,...
O6aacrs
3HAYEeHMIA [-1; +1] (-1; 1] (Fe0; +o0) (mo0; +o0)
YeTHOCTD, HeYeTHas: yeTHasi: HevyeTHas: HedeTHas:
HEYeTHOCTh sin(—o) =-sina | cos(-a) =cosa | tg(-a) = —tga | ctg(-a) = —ctga

Hpn HU3MEHEHHH YyrJjia Ha ILeJio€ 4YHnCJIOo 060p0TOB 3Ha4yeHuA CHHycCa, KOCHHYCa, TaH-
reHca ¥ KOTaHTreHCa He N3MEeHSAIOTCS:

sin(a + 360° ~n) =sina, cos(a +360° ~n) =cosa,

tg(ai360° n)=tga, ctg(air360° ‘n)=ctga,

rae n — HaTypajJbHO€E YHCJIO.

ITonesnoe sadanue

3anuwume opmyab. Hyrell U NPOMENCYMKU 3HAKONOCMOAHCMER
mpuzonomempuieckux QyrHryuil.

Paguannasa Mmepa yria

Onpenenenne
yria B OOMH
pPaguaH

VYriom B ogMH pagMaH Ha3bIBaeTCHA ILEHTPAJILHHINA YroJ, KOTOPOMY
COOTBETCTBYET AJUHA AYTH, PaBHAs AJHHE PAaZUyca OKPYKHOCTH.
CBA3b MeXXKY I'PAAyCHbIMUA M PafMAHHLIMM M3MEPEHUSMHU YyTJia:

o T an 1 a,[[=180°
_180p > p —

! ipyrue cBoiicTBA TPHTOHOMETPHUYECKHX MYHKUMIF 6yayT uayuenn B 10 Kiacce.
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IIepeBoa BeIHYHH IIpaBuno IIpamep

yriaos o ,
N3 rpagycHOX Mepbl B pagvuaH- \
HYIO: :

o L o AU B

=n-—- an i : :

180 © A

M3 pagHaHHON Mepbl B rpagyc-

HYIO:

180°

o pag = o -

i
t
§
T
i
H
1
|
|
TS VU §
i
i

3HauyeHHN TPHrOHOMETPHYECKHUX (PYHKI[HH HEKOTOPBIX YIJOB

n° 0° 30° 45° 60° 90° 180° 270° 360°
T T b4 n 3n
0 z z z z == 2
@ pax 6 4 3 2 b 2 §
1 1 J3
i 0 — — = 1 0 -1 0
Sl o 2 \/5 B
J3 1 1
cos 1 - o = 0 -1 0 1
* 2 J2 2
1
tg o 0 NG 1 J3 - 0 - 0
ctg a - J3 1 L 0 - 0 -
g \/5

HpH H3MEHEHHMIN yIJia Ha 1nejioe 4YHncJo OﬁOpOTOB 3Ha4YeHNA CHHYyCa, KOCHMHYCA, TaH-
reHCa 1 KOTaHreHca He N3MEeHAITCA:

sin(a +2nn)=sina, cos(a+2nn)=_cosa,
tg(a+2nn)=tga, ctg(at2n)=ctga,

rae n — HaTypaJibHO€ YHCJIO.

Tunoeoe sadanue | Hatidume 3nHauerHue 8bipANCEHUS:
13
a) sin 405°; 6) tg 1260°; 6) cos[—%t); 2) sin(-gj cos =% -tglt— .

Pewernue.




OcHOBHBIE TPHrOHOMeTpHYecKHe GopMyinI’

CooTHONIEHNA MKy TPHTOHOMETPHYECKHMH (PyHKIMAMH
OJTHOTO M TOTO JKe YIJjia

OcnoprEIe 1) sin? a+ cos? a=1; 4)tga- ctga=1;
TPHIrOHOMETPH- .
sin a
ueckue 2) tga = ; 5) 1+tg° o =——;
TOMITECTBA cos o cos® a
cos a
Jctga =——j; 6) 1+ctg’ 0 =——.
sin a sin® o
Horxasameavcmeo.

! Bo Beex dopmysax, OPUBEAECHHBIX B 3TOM pasfiefe, cienyeT yuuthiBaTh OJI3 neBoit M npasoii gacreii GopMyJI.
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Tunoegoe 3adanue

Haiidume 3navenus mpuzonomempuueckux QyHKYuUil yena o, ec-

12
AU U3BECMHO, ¥MO COS a=—ﬁ umn<ac< 5

|
t
; : : i | |
R — H R — :
: -
1

1

| i
i I
\

! - |

x
|

‘[ :

Tunoagoe 3adanue

Ynpocmume svipaxcenue: cos* a (1 + tg?a) + sin®a.
Pewenue.

R S

AFTIUN N N SR 0 B

T

| :
1
|

®opmyJibl NIpUBEAEHUA

®dopmyisl
npHBeAeHNsA

®opMynbl MPUBEAEHUA BHIPAXKAIOT TPUTOHOMETPHUUYECKHe GPYHKIIUHU
s 3n
yIJIOB BHZAA Eia, nta, ?ia, 2nto yepe3d QYHKIHH yrja o Mo

CJEeAYIOLINM MIpaBHJIaAM:
e (GYyHKUMA B NpPABOH 4YaCTH paBeHCTBa OepeTcs ¢ TeM
JKe 3HAKOM, KAKOH MMeeT HCXOAHAsd (PYHKIUUA, €CJU
CUUTATh, UTO YIoJl O ABJAsETCA yriom I ueTBepTH;
e [as yrjaoB mto M 2nto Ha3BaHUE UCXORAHON (GYHKLUU
CcOXpaHseTcH;

n 3 .
e [ns YrJoB Eia " —Z—ia HasBaHMe MCXOAHOHN (PYyHK-

LMM 3aMeHseTcd (CMHYC Ha KOCHMHYC, KOCUHYC Ha CH-
HYC, TAHTeHC Ha KOTAHTEeHC, KOTaHIeHC Ha TAHTEHC).
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x n+a —Q 2nt+a 2n—a
sin x -sin a sin a sin o —sin a
Ccos x —COS O —COS o COS o COSs o
tg x tg a —tg o tg a -tg a
ctg x ctg a —ctg a ctg a -ctg a

x g +a g —-a —32—n +a 3n -a
sin x cos a, cos a —CoS o —Cos a
cos x —sin a sin a sin o —sin a
tg x —ctg a ctg a —ctg o ctg a
ctg x -tg a tg a —tg o tg o

Tunoeoe 3adanue

Pewenue.

Ynpocmume eoipaxcerue: tg(nta) tg (%E - aj -~ COS (g + a] sin (n+a).

i

Tunoeoe 3adarue

Haiidume 3nauenue 8bipaxceHus:

a) sin225°; 6) cos(—240°); 8) tg[—%ﬁ]

Pewenue.

3 2) ctgl%t— .
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DopMyJibl CJIOKEHHA H HX CJEACTBHA

DopMyIhI DopMyIBI CIOYKEHMs BBIPAYKAIOT TPHUTOHOMETPHYECKHEe (YHKIUM
CIIOMEHH A CYMMBI H Da3HOCTM JBYX VYIJIOB depe3 TPHUTOHOMETDPHYEeCKHe
(GYyHKIIMH 3THX YIJOB.
y
B l N Kocunyc pasnocru cos(a — B) = cos a cos B + sin a sin B
. 5 Kocuuye cymmer cos (o + B) = cos o cos B — sin o sin B
0 x | Cumyc pasHocrn sin (o — B) = sin a cos B — cos a sin B
Cuayc cymmur sin (a + B) = sin a cos B + cos a sin B
Tanrenc pasnocru t —t
Y a
tg (a —_— B) = ___E.—gl:}_
/ﬂ C l+tgatgP
04
B TaHreHc cymMmsal tea+t
/A x 1-tg o tg B
B Hoxazamenvcmeo.

Tunosoe 3adarnue | Boivucaume:
cos69° cos9° +sin69°sin9°
sin44° cos14’ -cos44’sin14’
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Pewenue.

Tunosoe 3adanue

Hseecmnuo, wumo tga=3, tgpf=—2. Haitdume tg (a+p).
Pewenue.

e

IToaesnoe Hoxaxcume gpopmynvt Komanzenca pa3Hocmu U KOMAHZEHCA CYMMbL
3adanue ctgactgf+1
ctg (o -P) = ctgoctgf+1 .
ctg a—ctg B
t -1
ctg (a+p) =SB LCtEB-1
ctga+ctg B
ITonesnoe Hoxaxume opmyny:
3adanue

asina + becos a = Va® +b® sin(a + @),
20e yzon ¢ (8cnomozamenbHulil Yzoal) onpedensemcs u3 Ycrosuil

. b
sin @ = ——,
Ja? +b?
a
cosQ =

Ja? i bp?

ﬂoxasame.rzbcmeo CM. 8 NPUJOHEHUU.

81




dDopmyasl IBOHHOTO yrJa

PopMyant @opMyJIbl 3TOI TPYINBl BHIPAYKAIOT TPUTOHOMETpDHYEeCKHe (DYHK-
DBOWHOTO YTJIa |IUH yrja dYepe3 TPUTOHOMeTpHMYecKHe (YHKIIMM IIOJOBMHBI 3TO-
ro yria.
Cumyc gBoitHOTO Yria sin 20 = 2 sin o cos o
Kocuayc aBoitaoro yraa cos 20 = cos® a — sin? a

cos 20 =1 - 2 sin® a
cos 2a = 2 cos® o — 1

TaHreac AsoiHOro yraa 2tgo
tg2a =T 2
1-tga

Hoxaszamenwvcmao.

3ameuanue. Yacto HopmMysbl KOCUHYCA JBOMHOIO yria 3aIMCHIBAIOTCS B BUIE

1-cos2a 2 1+ cos2a
—, cos"=——————

2 2
¥ Ha3blBAIOTCA (POPMYJIAMM IMOHM2KEHHS CTEIIeHH.

sina =

Tunosoe sadanue (Haildume 3navenue evipaxcenua:
Sin72’ cos’ 18" +sin’18° + __2th15__ .
2sin 36° 1-tg* 15°
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Pewenue.

Tunoeoe 3adanue (1-cos2a)cosa
Ynpocmume svipaxcenue: a) - ;
sina
6) cos? 20 — 4 sin®a cos?o.
Pewenue.

Honesnoe sadanue | Joxaxume gopmyry komanzenca 060iiHozo yzaa:
ctg® o -1

ctg 20 =
g 2ctg a

ITonesnoe sadanue | Jokaxume ¢opmyas. nNOLOBUHHOZ0 Yeaa:

1-cosa sin o o l+coso sino
- = 5 ctg— = - =
2 sina 1+ cosa 2 sina 1-coso

(snax 6 hopmynrax, codeprcauiux KOpHU, 6blOUpaemMCa 8 3a6UCU-

o
MOCMU OM BEAUYUHDL Y2IaA 2 ).
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ITonesnoe 3adanue

Horxaxcume gopmyavt mpoitnozo yzaa:

sin3a = 3sina — 4sin®a; cos3a = 4cos’a — 3cosa;
tg 3a = 3tga tzg a : ctg 3a = ctga : 3etga )
1-3tg’a 3ctga -1

ITonesnoe 3adanue

Hoxaxcume ¢Gopmynvt, ebipaxcanujue mpuzoHomempuyecKue QyHK-

o
yuu yzaa o vepes th (yHusepcanvrHas mMpuzoHOMeMPUYLECKAR

nodcmanosxa):
2tg & 1-tg2 2 2tg &
sina=—2a——; cosaz———————az—; tga = za
1+tg? = 1+tg” - 1-tg’ =
€2 €2 €732

®opMyJbl CYMMbI H PAa3HOCTH TPHTOHOMETPHYECKUX QYyBKIIMH

PDopmyIbl CyMMbI
M pa3HOCTH

DopMyJIBI CYMMBI M Pa3HOCTH BBIPAXKAIOT CYMMY M PasHOCTb TPH-
TOHOMETPHYECKUX (DYHKIMI depe3d OPOM3BeAeHHE TPHUIOHOMETpITde-
CKUX QYHKIMH OT HOJYCYMMBI M NOJYPa3HOCTH JaHHBIX YTJIOB.

Cymma . . . a+P a-p
CHHYCOB sina + sin B = 2 sin 2 €os 3
PasnocTn . . . a-P a+p
CHHYCOB sina — sin § = 2 sin 2 cos 2

Cymma o+ P a-B

KOCHHYCOB cos o + cos = 2 cos 2 cos 2
PasrocTth oo+ . a-B
KOCHHEYCOB cosa — cos f = —2 sin sin 5
Hoxasameavcmeo.
1’ T :
T T
| , %
| “L ..... 4
|
- ) .
Lo
!
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1
i
i
i

Tunoesoe 3adanue

ITpedcmaevme 6 sude npou3gedenus évipaicerue:
. . 2

a) sin 6a — sin 2a; 6) cos4a + —2—;

8) sin2x +sin4x +sin6x + sin8x .

Pewenue.
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Tunoeoe 3adarnue

Hoxaxcume moxcdecmeo:
tga +tgh _ sin(a +P)
tga —tgh sin(a —B) ’

Pewenrue.

de — 4

Lttt b i

ITone3noe 3a0anue

Hoxaxcume opmynv. cymmobL U PAZHOCMU MAHZEHCOB:

tgq + th = M ;
cosa cosf

tgo — tgP = sin(a —B) .
cosa cosp

ITone3noe 3adarnue

Hoxaxume gopmyavi:

sina + cos a = \Ecos(a—gJ:\Esin(ng);

sina — cos a = &Sin(a—%]:— 2cos[a+gj.

ITone3noe 3adanue

Hokxaxume opmyaer npeobpas3osarus npou3eedenus 6 Cymmy:

sina-sinﬁ=%(cos(a— B) — cos (o + B));
cosa-cosB=-;— (cos(a— B)+ cos(a + B));

sina - cos B =% ( sin(a — B) + sin (a + B)).
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JlononnumenvHble c6edenusn u 3adaiu no meme

[

|
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INPUJOKEHHUE

Yrenne rpapuka KBAAPATHYHON (PYHKIIUH

— 2
y=ax“+bx+c
Yucao Kak onpeneauTs 3HaK
a 3HaK ompejesigeTcs HanpaBJieHHNeM BeTBeil mapabGoJsibl:

— €CJIM BETBM HaIlIpaBJIEHBI BBEDX, TO a > 0 H
— €CJIM BETBM HAaIIpaBJI€HbI BHM3, TO Q@ < 0.

3HaK omnpejeaseTca 3HaKOM opauHaThl TOYKM (0; ¢) — TOYKHM me-
peceyeHUs rpadHKa ¢ OCBIO Y.

D — quCKpUMHHAHT

3Hak onpexneasaeTrcad KOJHYECTBOM TOYEK IIepeCedYeHHndA napaﬁom:l

KBaJ[paTHOTO C OCBIO X:
TpexX4JieHa — IBe TOYKH NepeceyeHns — D>0;
ax’+bx+c — ofHa TO4YKa IepecedeHud — D=0;
— HeT To4YeK nepecededus — D<O0.
b 3HaK ompejenAeTcs HalpaBJIeHHEM BeTBel rnapabojabl M adciiuc-

coi ee BEPHINHEI M B COOTBETCTBHHU C (bopMleoﬁ m = _E—:
a

— €CJIM BETBM HanpaBJ€Hbl BHN3, TO 3HAKH b 1 m coBnajawr;
— €CJHM B€TBHU HalnpaBJIEHbl BBE€PX, TO 3HAKH bum IIPOTHUBOIIO-
JIOXKHBI.

Bun rpadpuxa D>0 D=0 D<0
a>0 Yy y \
c c
X e o
m [0 0 o
a<(Q 4 y ]
m o x
0 x P e
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Tunosoe 3adanue

nsa danuvix zpaguroe keadpamuyHbix (QYHKYUL onpedenume

3Haxu yucena,b,c ubD.

a)

Peurenue.

=)

|
i

T

|
i '

|
I

Y cI0BHA PACIOJIOJKEHHA KOPHEl KBAJpaTHOr0 TpexX4JieHa
OTHOCHUTEJBHHO 3aJaHHOM TOYKH

Pacnonoxenne Hanpagiesue BeTBer napaboJsl O6mui cayuait
KOpHeNf a#0
a>0 a<o
X, <X, <A yA yt D20
o . /\ A_ b _,
X x, A ) 0x1x2ix —£<,
Xl x i af (A) >0
xl\y A f-(X) ______
D20 (D >0,
—L < A, P _L < A
2a 2a !
f(A) >0 |f(A) <0
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D=0, D >0,
A<—i<B, A<——b—<B,
2a 2a
f(A) >0, f(A) <0,
1(B)>0 f(B)<0
91

x, <A<x, af(A) <0
b e o
x A x,
f(A)<0 f(A)>0
A<x <x, ) D20,
b
———— --4f(4) -——> A,
A x x : 2a
Al 0 x af(A)>0
*2
D >0,
_L > A,
2a
f(A)>0 f(A)<O
Y CcJ0BMA PACHONOKEeHUA KOPHEHl KBaJAPaTHOIO TPeXdJeHa
OTHOCHMTEJBHHO JABYX 3aJlaHHBIX TOYeK A u B
Pacnosaoxenne Hanpasienne BeTBeit napa6oJst O6muii cayyai
KopHeit az0
a>0 a<0
A<x <x,<B D=0,
b
.- A<-—<B,
B 2a

af(4) >0,
af(B) >0




x, <A<x,<B

y af(4) <0,
af(B)>0

xle

f(B)
f(A) > 0,
f(B)<0
A<x <B<zx, af(A) >0,
af(B)<0
A X B x,
f(A) >0, {f(A) <0,
f(B)<0 f(B)>0
x, <A<B«<zx, af(4) <0,
af(B)<0

x, A sz

f(By<o0 f(B)>0

{f(A) <0, {f(A) >0,

Tunosoe 3adanue |IIpu xaxom 3HaveHuu napamempa a 064 KOPHA YDABHEHUSA
x* - (2a +1)x +4 —a = 0 pacnonroxenvt mexdy wucramu 1 u 3?
Pewenue.
, ¢ '

o B
i Lo 4._ - H _,_
I
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V19 -2

Omeem: ———<a< i
2 3

O06001IeHHbIH METO/I MHTEPBAJIOB
OISl pelleHus HEPaBeHCTB

Onpegenenue
KPaTHOCTH
KOpHA

Yucno a HaseiBaeTcs KOPHEM KPAaTHO-| F(x) = (x? — 2x + 1)(x — 4)
ctu k mmorounena F(x), ecau pgasHBIN
MHOI'OYJIEH MOYKHO IIPEJCTAaBUTh B BHJE
(x-a)*f(x), roe f(x) — wmHOrOuUNeH, He
MMEIHI KOpHA a.
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HNuaye rosopsi, KopeHh a HMeeT Kpar-
HOCTb K, €CJIM MHOTOYJIEH HMeeT DOBHO
k xKopHeill, paBHEIX a.

Meroa naTEpBaOB N pellieHHA HepaBEeHCTB BHAA
(x =x,)" - (x =x,)% i (x=x,)" >0 (20; <0; <0)

JTansl pemieHud

IIpumep

(x +2)3 (x —4)7 (x —6)2 >0

(3x+6) (1 -x )’ (2x ~4)° 20

1. IIpuBeauTE HEPABEHCTBO
K BHAY

(x =x, )" - (x =x, )" >0
(20, <0 <0)

(cM. sameuyaHue non Tabuu-
ne).

3? ~(—1 )3 .28 x
x(x +2) (x =1) (x —2)° 20.
PasgesirM HepaBeHCTBO Ha
OTpHIATEJbHOE  BEIpaXKe-
e 3% (-1 )3 -2 u mome-

HfAeM 3HAK HepaBeHCTBa Ha
IIPOTHBOIOJIOKHBIN!

(x +2)2 (x —1)3 (x —2)8 <0.

2. OrmMeTbTe Ha KOODIUHAT-
HOM mpAMON HyJIN QyHKOHMH

y=(x=x,)"w -(x =x, )" m
onpegesuTe HUX KPATHOCTD:
ecniu k; yeTHOe, TO HyIB
YeTHON KPATHOCTH, eCJIH K;
HEYEeTHOE, TO - HeYEeTHOMH.

3. OrMeTsTe B KpaifHeM cIpasa
HHTEPBaJIE 3HAK «+» a 3aTeM
paccraBbTe 3HAKH «+» HIH «—»
HA KaKJOM M3 IIOJyYeHHBIX
IPOMEKYTKOB, JBUTAACh IIO
IpPAMOM CIIpaBa HAJEBO, IIO
NpaBIWTy. TIDH Ilepexojie depes
HYJIb 4emHoll KPaTHOCTH 3HAK
He MeHsemcsA, a 4epe3 HyJb
HewemHoU — MeHsaemes Ha
npoOmuBoOnONONCHbLIL.

obbe-
B KO-
HMeeT

4, 3amnuinuTre OTBET,
OUHHUB IIPOMEXKYTKH,
TOPHIX (QYHKUUA

3HaK COOTBCTCTByX-OH.IHﬁ

Omeem.
(s =2)u(4; 6)U(6; +).

Omeem: (—og 1] UL {2}.
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3HaKy HepaBeHcTBa. Ilpm
3TOM B HECTPOTrHX HepaBeH-
CTBAX B OTBET BKJIIOYHUTE
BCe HyJId QYHKIUH.

Sameuanue. YToOnI

npHBecTH HepasercTeO B (4x +4 )" -(a2x+b2)k2 ce-(@,x+8,)" >0

(20, <0; <0) x Buay (x—xl)k‘-(x—xz)h’-...-(x—xn)k">0 (20; <0; <0), nago:

BhIHECTH K03 UL HEeHTHI a,, Ayyeny a, 3a CKOOKU:

LY ke k,
b, b b
al"‘-agf-...'a,'f"(x+—‘] -(x+——2—] -...-(x+—"— ;
a, a, a,

pasieNuTh JEBYI0 M NpABYIO YaCTH HepaBeHCTBA HA BBIDAYKEHHE
ab -ay -...-a" , u, ecnu OHO OTPUIATENBHO, NOMEHATH 3HAK He-

PaBeHCTBa HA IIPOTHBOMOJIOMKHEIH,

Tunoeoe 3a0aHue

Pewume nepasencmeo:

a) (x+4)2(x+3)"(x—7)9 <0; 6) (6—Jc)5(9—x)2(1—x)3 <0;

o) (3x-9)' (15+52) (18-3x)° 2 0; 2) x*(«* ~8x+15) >0.
Pewenue.
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|

|

Metox HHTEPBAJIOB AJf peHIeHHuda HepaBeHCTB BHIA

(x—a,)h‘ -(.1:-a2)"2 -...-(x—an)k"

>0 (<0)
(x-8)" (x-b,)" - (-1, )"
dTanbl pemenus Hpumep

(x+1)(2-x) <o

(x-5)
1. HDPIB:,ZIPITG Hep:.BeHCTBO K Bukny (x+ 1)2 (x - 2)3 o

(x_:l)n '("‘I‘:Z)p2 '""(x_:")pm >0 ( <0). (x-5)°
(x=b)" (x-b,)" -...-(x = b,) (x+1) (x-2) Y

2. 3amnuiinTe HepaBeHCTBO, PABHOCHJIbHOE NAHHO-

MYy HEpaBEHCTBY:
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(x-a)" v (x-a,)" (2 -5 e (2-8,)" >0 (<0).

3. Pemmre HepaBeHCTBO II0 CXeMe, INIPHBEJeHHOH El‘/"\ A
-1 é\?/f;

BhIIIE.
xe(-g ~1)U-L UG +x)

4. 3anuminre OTBET. Omeem.:
(—o; ~1DuU-1L 2)u(b; +o0).

Pewume nepasencmeo:
(x+ 2)2 (x-1) .
(x-5)°

Tunosoe 3adaHnue
_3)? - 4 2
(x 3) (4 8x) . )x 4x-12 50.

%9 " him %9 P&

Pewenue.

|
|

Omsem: a) (‘1; 5); 6) (-0;0,5) U (0,5; 3); 8) (—o0;—2) U (0;4) U(6;+ ).
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MeToa MHTEPBAJIOB OJIA pellleHUs] HePpaBeHCTB BHIa

(x-a,)"

(-a)" (x-a)" -

20 (<0)
(x-b,)" - (x-b,)" -e.-(x-b, )"
JTansl pemreHHs IIpumep
2
(x+1) (2-x) S0
(x~5)
1. HpPIBe}.IPITe HepaBeHCTBO K BUAY (x+1)2 (x 2)
(x - al) (x-a,)* oo (x-a,)" 5 <0
——>0 (<0). (x-5)
(x=8,)" (x=b;)" oo (x =, )"

2. 3anumuTe cHCTeMY, PaBHOCHJIBHYIO JaHHOMY He-
PaBeHCTBY:

(:)c:—al)kl -...-(x—an)k" (x-4)"
x #b, by,..., b

'm*

ce(x=b,)" 20 (<0),

<0,

{x+1)2(x—2)3(x—5)5

x #5H.

3. OrMeThTe Ha KOODAWHATHOHM NPAMON HYJIU (PYHK-

UM
..-(x-an)k“ (x=b)" o (x=b,)"

ky
y=(x-a))
IIpuyeM HYJIA ay,...,a, >KUPHOH TOYKOH, a HyIH
biseeerby, «BBIKOJIOTOM», TaK KaK OHM He IPHHAJ-

aexxkar Q13 ucxoaHOro HepaBeHCTBA.

4. OTMeTbTe B KpaiilHEM CIpaBa MHTEpBAJe 3HAK «+»,
a 3aTeM paccTaBbTe 3HAKM Ha KaX/AOM U3 IIOJIy4YeH-
HBIX IIPOMEXKYTKOB C YyYemom KpamHOCmu Hyxell
¢yHKyuu, ABATASACH TIO IIPSIMOR CIIpaBa HAJIEBO.

+'¢
-1 2 5

5. 3anumure orBeT, 00bEINHUB IPOMEKYTKH, B KO-
TOPBIX (PYHKIUA HMeeT 3HAK, COOTBETCTBYIOLIHMIH
3HAKYy HepaBeHCTBA.

Omeem: {-1}U[2; 5)

Tunosoe 3adanue

Pewiume nepasencmeo:
2 2 _1 4
o 2 (1)

(x -

3)°(4-8x)’ S0

<0; 6)
(x _5)15

0 (x2 - 2x —3)(x2 +4x+ 4)

(21-7x)’

>0

(x2 +2x - 3)(x2 - 8x +16)
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Pewerue.

Omeem: a) (—©; 5); 6) {%}U(& + 0);

6) (~0;—3)U{-2} U[-1; 1) U[3;4) U (4; + o).
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Metop 3aMeHbI IepEMEHHOH IPH pelIeHUH
HEKOTOPBIX BH/IOB ypaBHEHHH BBICIIMX CTeNeHeH

YpaBHeHUS BHAA
(x+a)(x+b)(x+c)(x+d)=e, rrea+d=b+c

Cxema pelreHHs IIpumep
(x-2)(x-1)(x+3)(x+4)=236

1. IlepemHoOXbTe KpaiiHHe CKOOKHM M cpeiHue cKo6- [Ilockoapky -2+4=-1+3, TO

Ku: (x2 +(a+d)x+ad)(x2 +(b+c)x+bc)=e. (x2 +2x —8)(x2 +2x —3) =36.
2. Cpenaiite sameny: y =x" +(a+d)x. y=x>+2x
3. Pemmnre ypasrenve (y+ad)(y+bc)=e. (y-8)(y-3)=36
y?-11y-12=0
y=-1,
y=12.
4, Ecnu D>0 , To pemuTe COBOKYIHOCTh YPaBHEHUM x2 +2x =1,
x*+(a+d)x =y, 22 +2x=12;

x*+(a+d)x =y,

2 _ x=-1,
Ecnu D=0, 10 pemure ypasHenue x° +(a+d)x =y,. {x +2x+1=0, {

2 — =) = -1+ w/
Ecau D<0, To gaHHOe ypaBHeHHe KODHEH He MMeeT. x+20-12=0; |x 11v13.

5. 3aIuIiuTe OTBET. Omeem: -1; —li\/1_3.

Tunosoe sadanue |Pewume ypasnenue(x —1)x(x +1)(x +2) = 24.

Pewenue.

1
1

S S-S W

: b B I ...... SN Y SOOI SIS ,_...._J, b L ._...j___._
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Omeem: —3; 2.

YpaBHeHHS BHAA
(x+a)(x+b)(x+c)(x+d)=ex’, rae ad = bc

Cxema pemenus

IIpumep
(x+2)(x+3)(x+8)(x+12) = 4x?

1. IlepemHOoxbTe KpaiiHHMe CKOOKH M cpegHHe
CKOOKM:

(x2 +(a+ d)x+ad)(x2 +(b+ c)x+bc) = ex’.

ITockoabKy 2:12=3-8, TO

(x2 + 14x+24)(x2 +11x +24) =4x°.

2. IposeprTre, aBnsierca s x=0 KopHeM ypaBHe-
HUA.

x=0 He ABNAETCS KOPHEM ypaBHe-
HHA.

3. BriHecuTe U3 KaxI0H CKOOKMU x:

x(x+(a+d)+£g]x(x+(b+c)+2£)=ex2.
x x

x(x+14+gé)x[x+11+—2—4—)=4x2
X X

4. PasgesuTe NeBYI0 M OPABYIO YacTH ypaBHe-
HudA Ha x%

(x+(a+d)+ﬂ)(x+(b+c)+9£)=e.
X X

(x+14+%-1-](x+11+—2—4—J=4
x x

. ad
5. Caenaitre 3aMeHy: Yy =x+—.
X

24
y=x+—
x
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6. Pemnre ypasuenue (y+a+d)(y+b+c)=e.

(y+14)(y+11) =4
y® +25y +150 = 0;

y =-15,
y=-10;
7. Ecaiu D>0 , To pemiuTe COBOKYHOHOCTBH ypaB- 24
d x+—=-15,1_,
x+2_:yl, x x2+15x+24 =0,
HeHMH axd x+gé:—10; x" +10x +24 = 0;
X+—=y,. L x
x -

ad
Ecnu D=0, To peniuTe ypaBHeHuUE X +— =y,.
x

Ecan D<O0, To ypaBHeHne KOpHEHl HE MMEET.

Lo "15:£4129

2

8. 3amuurnTe OTBET.

Omeem:

-15+
15_2\/129 6. 4.

Tunoeoe 3adanue | Pewume ypasnenue (x-3)(x-1)(x+2)(x+6)+8x" =0.

Pewenue.
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Y papHeHUS BHIOB
(x+a)4 +(x+b)4 =c " (.'x:+a)5 —(.‘x+b)5 =c

Cxema pelieHus

IIpumep
(x-1)" +(x+3)" =32

1. Coenaiite 3ameHny:
(x+a)+(x+b) LA

2 2

y:

(x-1)+(x+3)
2
Orciona x =y —1.

(y-2)' +(y+2) =32.

=x+1.

2. Packpoiite CcKOOKHN, IIpUBegUTE
nofo0HBIe cJaraeMble W pEIINTE IIO-
Jy4yeHHOe OMKBaJipaTHOe YpPaBHEHUE.

3. Ecim OukBaspaTHOe YpaBHEHUE
uMeeT KOPHH (KODEHB), IIOJCTaBbTE
nx (ero) B 3aMeHY W peIlINTe IOJY-
YyeHHbIE YpPaBHEHUs (YpaBHEHUE).

y'+24y° = 0;
y =0.
x =-1.

4, 3anummnuTe OTBET.

Omeaem: —1.

Tunoeoe 3adanue | Pewume ypaeHenus:

a) (x-1)" +(x-3)' =82; 6) (x-1)° -(x-2)° =3L1.

Peuwenue.

T
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R

RN

Omseem: a) 0; 4; 6) 0; 3.

CuMMmeTpuuecKHe ypaBHeHHA

Onpenenenne CHMMeTpHYECKMMH HA3LIBAIOTCA YPaB-| 2x* + 4x° + Tx? +4x+2=0
CHMMETPHYECKOro | HEHUS BUJa
YPaBHEHHUSA ax" +ax" +...+ax+a,=0, a,#0.
Pemenne CHMMeTpHYecKHe YPABHEHHS HEUETHOH CTEelleHH BCEria MMeEIT
CHMMETPHYECKHX (KOpeHb X = —1, MO3TOMY MX CTEIleHb MOXXHO ITOHH3UTh AeJIEHHEM
ypaBHeHHH Ha aBywieH x+1.

CuMMmeTpHueckoe ypaBHeHMe TpeThbeit crememM ax’ +bx’ +bx+a=0
MOKHO PpeLIUTh, PA3JI0KUB €ro JIEBYI0 4YaCThb Ha MHOJKHTENIH M
nepeidAsa K COBOKYIHOCTH YPaBHEHHI:

ax® +bx* +bx+a =0,
a(x3 +l)+bx(x +1) =0,
(ac+1)(ax2 +(b~a)x+a) =0,
x+1=0,
ax*+(b-a)x+a=0.
CHMMeTpHUecKkoe ypaBHeHMe IATOM crememm ax’ +bx* +cx® +cx’ +

+bx+a =0 paBHOCHJIBHO COBOKYIIHOCTH YpPaBHEHMIi, BTOpOe ypas-
HEHHE KOTOPOi — CHMMETPHYECKOe YpPaBHEHHE YeTBEepTOil cTenexu:

x+1=0,
ax* +(b-a)x’+(a-b+c)x’ +(b-a)x+a=0.

Takum 00pasoM, pelnleHHe ypaBHEHHH HEYETHOH CTENEeHH CBOJUTCS
K pellIeHVI0 YPaBHEHHMH YETHOM CTeNeHM, CXeMa DPeNIEHUA KOTOPBIX
(Ha IpHMepe ypaBHEHHS YeTBEPTOM CTEIleHH) IpHBeJeHa HUIKE.

CuMmMeTpHyecKkue ypaBHEHMS YE€TBEPTOH CTEeNeHU

ax* +ba’ +ex +bx+a=0

Cxema pelmeEns Hpumep

4x* —-8x® +3x2 -8x+4=0

1. VYbemutech, uto x=0 He saABIsseTrcA KopHeM|x=0 He ABIAETCH KOPHEM ypaB-
ypaBHeHHUA (Tak 6yzer, ecau a = 0). HeHHus, TaKk Kax 4=0.
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2. PagpennTe JieByIo ¥ IIPABYIO YAaCTH yDAaBHEHHA Ha Xx°: 1 1
b a 4x’ -8x+3-8-=+4-— =0
ax’ +bx+c+—+—=0. x x
x x
3. CrpynnupyiiTe ciaraeMple CIAeAylomuM o6pasoMm: 5
1 1 4/ x*+—1-8|x+—|+3=0
a(x2+—2j+b(x+—)+c=0. x x
x x
. 1
4. Caenaiite 3aMeHy: Y = x + — . Bo3BenuTe 3aMeHy B y=x+—;
x
2 2 1 2 2 1
KBagpar: y° =x"+2+— . OTciona moyyuTe 3amMeHy Yy o=x"+2+—F;
x x
2 2 1 2 2 1
AJA CYMMbl KBaJPaToB: y —2=x"+—. y ' -2=x"+—.
x x

5. BrinosiHUTEe 3aMeHY IlepeMeHHON M peLiuTe IOJY-
YeHHOe ypaBHEHHE: a (yz - 2) +by+c=0.

4y’ -8y -5 =0;
-1
y 2’
y-8
2"
6. Ecam ypaBHeHMe WMeeT KOPHH (KOpPEHB), IOX- 1
cTaBbTe HMX (€ro) B 3aMEHY M pEIIUTe IOJIyYeHHEbIe x+ pu Ty
ypaBHeHu# (ypaBHeHHe). 5
X +—=—;
x 2
2¢ +x+2=0 (D<0),[ x=2
1
x+1 Pt 2_1.; x =—.
x 2 2
7. 3anuuinTre OTBET. 1
Omesem: 2; E .

3amevanue. Bo3BpaTHBIMM Ha3BIBAIOTCA YDABHEHHA BHAA GX” +ax" " +..+K ax+K'a, =

=0, a, # 0. Hanpumep: 2x* +4x® + Tx* +12x +18 =0

— BO3BPaTHO€ YpPaBHEHHE, TaK

KaK ero MOYKHO 3amucaTh B Buge 2x* +4x° +7x* +83-4x+3%-2=0
ITpu k =1 Bo3BpaTHOEe YypaBHEHHE ABJIAETCA CHMMETPUYECCKHM.

Tipu k = -1 ypaBHenus Bupa ax* +bx® +cx’ -bx+a =

1
MEHBI § =X ——.
x

0 pemawTcaA ¢ IIOMOHIIBIO 3a-

Pemenvie Bo3BpaTHBIX ypaBHEHUH aHAJOTHYHO PELICHUIO CHMMETPUYECKHUX YDABHEHMIA.
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Tunoeoe 3adanue

Pewume ypasnenue 6x* —35x° + 62x* —35x +6 = 0.

Pewenue.

Omeem: 2; l; 3; l
2 3
OpsopoxHBIE YPABHEHHA BHAA
af? (x)+bf(x) g(x) +cg*(x)=0
Cxema pemrenus IIpumep

(x-1) —(x*-1) -2(x+1) =0

1. IlpoBepbTe, ABJAKIOTCA JH KOPHH
ypaBHeHuda g(x)=0 KopHAMH [aH-
HOI'0 YpaBHEHHUS.

(x-1)" —(x-1)" (x+1) -2(x+1) =0
B manHOM ypaBHeHun g(x)=x+1.
x = -1 He ABJIseTcs KODHEM JAaHHOTO YpaBHEHUS,
rax kax (-1-1)° - (1-1)"-2(-1+1)" 20.

2. PaspenuTe JeBYyI0 M NpaByIO 4dac-

TH  ypaBHeHMA  Ha g (x):
FPle) f(x)
agz(x)+bg(x)+c—0.

PaszienuM JIeBYIO K NPaBYIO YacTH YpaBHEHUS
2
Ha (x+1):

2
(x—l) -(x_lj—zzo.
x+1 x+1
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Ix)

3. ChenaiitTe saMeHy y =

ITycty y = X
x+1

, Torna y° -y—-2=0.

IOTCA aHaJIOTU4YHO.

8(x)
4. PemuTte nony4eHHoOe ypaBHEHHe. y=-1,
y=2.

5. Ecnu ypaBHeHVWe HMeeT KOPHH x—-1 .
(xopenn), moacTtaBeTe UX (ero) B 2+1  [x-1=-x-1, [x=0,
3aMeHy ¥ peLIuTe IOJYyYHBIIHECH

x-1 x-1=2x+2; |x=-3
ypaBHeHUd (ypaBHeHHE). =92

x+1
6. 3amumure oTBeT, OOBEAUHUB KOD- | Omaem: —3; O.
HY u3 1.1 (ecau oHU ecTh) U 11.5.
3amevanue. OnpsoOpogHble ypaBHEHUA OoJiee BBEICOKHMX cTelleHei

aof" (x)+a,f"" (x)g(x)+a,/"*(x)g*(x) +...+a,,f(x)g" " (x)+a,8" (x)=0

pera-

Tunosoe 3adanue

Pewume ypaenenue:
7(x-1) +13(x" ~1)=2(x° +x+1)

2

Pewernue.

Omeem: ~1; —0,5; 2; 4.
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MeToanl peuieHNA HEKOTOPHIX BHIOB
APOGHEIX PalMOHAJBLHBIX YPpaBHEHHH

Merox 3aMeHBI IepeMeHHOH

B npoﬁnmx PAanHOHAJbHBIX YPABHCHHAX

CxeMa pemeHHs Ha TIDHMepe
x*-10x +15 _ 4x
x2-6x+15 x*-12x+15

x2-8x+1 2x 7
+

IIpumep

X

P-_2x+1 2

1. IIpoBepkoi#t ybexxpaemcsa, 4yTo x=0 He sBAfeTCH
KODHEM ypaBHEHHH.

PaspenuM uuciauresib 1 3HaMeHaTeNb KaXXAOM Apobu
Ha x:

15

x-10+— -
PR S

x-6+1—§ J::—12+1—5
x x

1
2. BBHIDOTHUM 3aMeHY: Y = x + 15 . Torpa
x

y-10 4

y-6 _y—12'

3. PemnyM nosyuuBiiieecs ypasBHeHMe:
(y-10)(y-12)=4(y - 6),

y¢67 i
v *12 ;
g -26y+144=0, ||Y =% L
y=18 {y=8 -
y =6, ’ ’
y#12; y=6, y=18.
’ y#12;

4. TloacraBuM HaliieHHBle 3HAYEHWsA B YpaBHEHHE
3aMeHbI:

15

—_— :3,
A8 e _sxa1s=0, |F

15 X 18x+15-0; ] >
x+7=18; x = 9++/66.

5. Omeem: 3; 5; Qi\/%.

Omeem: 2,0,5; 3+ 22.
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Tunosoe 3adanue |Pewume ypasuenue

2x 3x
+
x*-2x+5 x*+2x+5

Pewenue.

7
=

Omeem: 1; 5.

MeTo TOTIOTHEHHSA A0 IOJHOrO KBaJapaTa

Hekoropeie ypaBHeHHS BHAA

fi(x)+ g*(x) = A yzaercsi PeLINTh AOMOJHEHHEM Je-
BOIf YaCTH AO TOJHOTO KBAZPATA: (fz(x) +gi(x) % 2f(x)g(x)) FT2f(x)g(x)=A4A.

CxeMa pelleHHMs Ha IpHMepe

) =)

IIpumep

x )2_}_9
x+1 9

1. JonosuuMm JIeBYIO YacThb YPABHEHHUS O MOJHOIO
KBagpara:

2
x2+( x )+2
x-1

.x.i_z.x. :8;

X

x-1 x-1

(

noaxui xeadpam

x 2
(x+ j -2
x-1

2 2
x ] s
x-1

x2

x-1

x-1

2

X __8=0

-8=0.
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2
2. CnenaeM 3aMeHy: Yy =

x-1"
Monyuum ypasaenue: y° —2y—8=0.

3. ITo reopeme, ob6paTHOIi Teopeme Buera:

y=-2
y=4.

4. TlogcraBuM HaljieHHble 3Ha4YeHUA B ypaBHEHHE
3aMeHBI:
2

X o {x2+2x—2=0, [xz—liﬁ,

x-1

. ¥ -4x+4=0, {{x=2,
x
=4 |xzl xz1;
x-1
x=-1% \/5, _ |
o jT SN
5. Omeem: 2; -1+ /3. Omeem: -0,5; 0,5.
Tunoeoe 3adanue 22
Pewume ypaenenue x* + =
(1+x)
Pewenue.
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1+5
Yxasanue. Bvideaume weadpam paznocmu. Omeem: .

MeToap! pelieHUS
CHCTEeM HeJHMHEeHHBIX ypaBHEHHH

Ilepexon ) { f(x,y) =0,
or cucremsl, |ECIH OJHO U3 YpaBHEHUH CHCTEMEL _  MOXKHO IDEACTaBHTh
comepxalmei g(x,y)=0
COBOKymHocrs |B Buge f(x,y) = fi(x,y) f(x,y)-...-f,(x,y) =0, T0 ana aroit cucreMsl
YyPaBHEHMH, |cppapeanuBa clefyiomas LeNOYKa DABHOCHIBLHBIX IPeoGpa3OBaHMil:
K COBOKYIIHO- Fay) =0
CTH X Y) =0,
cHCTEM f(x,y)=0, filx,y)-...-f,(x,y) =0, .
ypaBHeHmi < < <
glx,y)=0; |g(x,y)=0; f(x,y) =0,
&(x,y) =0;
_{fl(x’ y) = Oy
g(x,y) =0;
{fn (x9 y) = 09
| (&(x,y) = 0.

Ha aTom ocHoBau MEeTOd PA3JOKEeHHUA HA MHOMKHTEJNIH IIpH peIlneHUN
CHCTeM.

MeTox pa3jioskeHUS HA MHOMXKHTEIHN
IIPH pEHIEHHH CHCTEM

Cxema peumrenus

IIpumep
x* - 2xy +4y* =7,
x(2y-x)=x

CHCTeMBbI {

1. TIpeacraBeTe OAHO U3 YpaBHEHMIH
f(x,y) =0,
g(x,y)=0

Li(xy)-f,(6y) .- f(x,y) =0.

2 2 _ 2 2 _
—— L -2xy+4y° =7, |x" -2xy+4y° =1,
x(2y-x)-x=0; x(2y-x-1)=0;
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2. CocraBbpTe COBOKYIHOCTL CHCTEM
y {xz -2xy+4y° =T,

"{fl(x,y)=0, 2y -x~1=0;
glx,y) =0 2 -2xy+4y° =1,
{ﬁl(xv .l/) =0,
g(xv y) = 0’
rae g(x,y) =0 — BTOpPOE ypaBHEHHE
CHCTEMBI,

HBIX CHCTeM cnocoboM MoACTaHOB-

KH.

3. Pemnre COBOKYIHOCTL IIOJy4Y€H-
{x =2y-1

x* - 2xy +4y® =1, {Zyz—y—3=0,

{xz —-2xy +4y* =1, {4y2 =1,

x = 0; x=0;
—y:—L
x =-3;
y:—l’ y=1,5’
y =15, x =2
x=2y-1 J?
L y=mp
¥==7% llx=0
x =0 {

4. 3annniure OTBET.

2

Omeem: (-3;-1), (1,5 2), [o;g} (0;—£].

x*+2y° -3x =12,

Tunosoe 3adanue | Pewuume cucmemy:
xy+2x-2y-4=0.

Pewenue.
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| A

Omeaem: (2 V1), (Z-7), (4-2),(-1;-2).

Cucremsl ypaBHEeHMI, JIeBbIe YACTH K
OAHOPOAHbIE MHOI'OYJICHBI:

ax’ +bxy+cy’ =d,
a,x* +b,xy + ¢,y = d,

OTOPBIX —

Cxema peureHus

IIpumep

1-p1ti croco6 x*-2xy -y *=-1,
X rxy—-4y =2
1. CpenaitTe moacTaHoBKYy y=tx, rae teR. Ilycrs y=tx, rue teR, t+0. Torga
x? - 2tx? —t2x? = -1,
2% +tx® —4t’x? = 2.
2. Ecan d,#0, To pasjesuTe JIEBYI0O M IPaBYIO| 1 — 2f — ¢ 1
4aCTH NEPBOro YPABHEHHSA HA COOTBETCTBYIOIIME | y™ 7 4.2 = ”5;
9aCTH BTOPOTO YPaABHCHUA.
3. PeninTe mosydeHHoe ypaBHeHUe. t=-1,
1
t=—.
2

4. Ecau D>0, To nmoacTaBbTe IIOJYYEHHBIE KOpD-
HU t, ¥ t, (KOpeHs t;) B BbipaxkeHue y=tx.

=—X WIA Yy=—X
y y 9
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5. 3ameHMTe B HCXOAHOH cHcCTeMe OJHO HU3|[ 22— 2xy —y 2. 1,
ypaBHeHU#H Ha 3TH (3TO) BhIpa'keHHA (BbIpaske-
HUe). B pesygbraTe MNOJYYHUTE COBOKYIHOCTH y=-x
cucreM (HJIHM CUCTEMY), PABHOCUJIBHYIO JaHHOHU. x?—2xy—y 2=-1,
y= L x;
LU 27
6. Pemiure moOJyYeHHYI0 COBOKYIHOCTb CHUCTeM | |[ (.2 2 . 2_
x“+2x° —x ‘=-1, .
(cucremy). — pelIeHu# HeT
y=-x
1
xPox?-Zxt=-1, |x* =4,
4 1
y= l x: y= 'éx;
L& 27
x =2,
y=1
x =-2,
y=-1.

7. 3anuIunuTe OTBET.

Omsem: (2; 1), (-2, -1).

2-011 cnnoco6

(x2 - 2xy -y ?=-1,
X +xy—4y *=2

1. YMHOXbTEe KaKAoe M3 yPaBHEHHWH CHCTEMBI
Ha MHOXXHTEJNH, IoAoOpaHHBIE TaK, 4YTOOLI B
NpaBbIX YaCTAX yPaBHEHUH MOJYYHIHCHL IPOTH-
BOTOJIOYKHEIE YHCJIa.

2. CioxuTe ypaBHeHHsa cucTeMbl. B peayiabTaTe
NOJIyYUTEe OAHOPONHOE YpaBHEHUE.

3. INomsiTailTeCch PEIINTh 3TO OAHOPOLHOE YypaB-
HeHMWe BLIHECEHUEeM 3a CKOOKHM 00IIero MHOMKH-
Teasi. Ecau 3TO HEeBO3MOKHO, TO pasfgenuTe obe
4yacTH ypaBHEeHHSA Ha KBajgpaT OJHOH M3 Iepe-
MEHHBIX M pelIuTe NOJIyuyeHHOe ypaBHeHHe KaK

X y
KBajpaTHOe OTHOocuTeJbHO — (unmu = ). B pe-
y x

ayjasTaTe, ecnn D>0, mDoayyuTe OOHO MM [ABa
BbIpaXKeHUsa x depes y (UM ¥ depe3 X).
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4. 3aMeHHTe B HCXOAHOH CHCTeMe OAHO U3

ypaBHeHUH Ha 3TH (3TO) BBIDAXKeHUA (BBIpaXe-

Hue).
B pesyiabrare mosy4uTe COBOKYIIHOCTE CHCTEM

(nnu cucreMy), paBHOCHJILHYIO JaHHOMH.

5. Pemurte 3Ty COBOKYIIHOCTh CHCTEM (CHCTEMY).

6. 3anuinuTe OTBET.

Tunosoe 3adanue x* —xy +2y° =28,
Pewume dsymsa cnocobamu cucmemy: ) .
3x” -3xy -y° =-28.

Pewerue.
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Omsem: (2; 4), (—2; —4).

CHMMeTpHYEeCKHe CHCTeMbl ypPaBHEHHI

Onpepnenenue u Merox pemennss | CHMMeTpHUYeCKMMM CHCTEMaMM [BYX ypaBHe-
CHMMETPHYECKHUX CHCTEM HHMH ¢ JBYMsl HEM3BECTHBIMH X U J Ha3bIBAIOTCS
CHCTEMRI, KOTOpPble He MEHSIIOTCA IIPH 3aMeHe Y
Ha X ¥ X Ha y. [ pelleHHs TaKUX CHCTEM
WHOTAa yA06HO AejaTh 3aMeHy u=x+y U v=xy.

Cxema pemenus IIpumep
X+Yy+xy=>5,
K+ +xy =17

1. ITogroToBbTe CHCTEMY K 3aMeHe, xX+y+xy=>5,
NpeACTaBUB JEeBble YACTH YpaBHEHHH

2
B BHJe GYHKIUH OT x+y 1 xY. (x + .l/) —xy="1

2. CpenaiiTe 3aMeny u=x+y u v=xy. IIycTs u=x+y u v=xy.

3. Peurure IIOJNY4YEHHYIO CUCTEMY. {

u
u+v=2>5, v=5-u, v=9;
{uz—v:7; {u2+u—12=0; u=3,

{v 2
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4. TloacraBbhTe HalifleHHbIe 3HAYEHUA
U M UV B ypaBHEHUS 3aMEHbI U DeIIy-
Te HOBbI€ CHCTEMEI (CHCTEMY).

x+y=-4
xy=9;

x+y =3,
xy =2

’ — perreHuit HeT {

5. 3amuIiuTe OTBET.

Omeem: (1; 2),(2; 1).

3amevanue. [N CHMMETPUYECKUX CHCTEM C TPEMA [EPEMEHHBIMH X, Y ¥ Z HCIIOJb-
3yI0TCA 3aMeHbl U=x+y+2, v=xytyz+zx, w=xyz.

Tunosoe 3adanue

x—xy+y=1,
Pewume cucmenmy: s 2
x“+y +2x+2y=11.
Pewenue.
i I } i
i
Omeem: (2; 1), (1; 2), (—4; 1), (1;—4).

MeTop genenus MpU pellieHUU CUCTEM ypPaBHEHMU

Cxema pemenus x?—xy+y? =38, (x + y)xy = 30,
®+y*=9 *+y =35
1. IloaroToBbTe CHCTe-| (,2 _ xy+y* =3, | | |
My K JeNeHHIO, Dasjo- ) ,
HUB JieBble YacTH (x + y)(x —xXy+y ) =9.
YP8BHEHMH Ha  MHO-
SKUTEJTH.
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ypaBHEHHE CHCTEeMBI Ha
apyroel! U 3aMeHHTe
OAHO W3 ypaBHEHHH
CHCTEMBI IOJYyYEeHHbIM ;

YacTHbhIM.

2. Pasgenute OAHO {(x N y)z _3xy=3 | |

S SR

x+y=38;

R
I

HYIO CHCTEMY. ’ ?

3. Pemmute noJyueH- 1 ‘ i
xy =2, {

x+y=3|{x=2

ly=1

o
i

4. 3anumuTe OTBET. Omeem: (1; 2), (2; 1). Omeem: (2; 3), (3; 2).

JdonoJHUuTeIbHbIE TPUTOHOMETPHUYECKHE NIPeo0pa3oBaHUA

dopmyasr . . 1
npeoGpa3oBaHKA sinxsiny = E(COS (x -y ) — €os (x +y ))
NpPOH3BEACHUA 1
Tl;g;‘:{“;;:’:}:;‘;e' CoOSxCOSY = E(cos (x—y)+cos(x+y))

B CymMMy . 1, . .
sinxcosy = E(sm(x —y) +sin(x +y))

oxaszamenvcmao.

' Ta}cylo onepanvio MOXXHO BBINOJHATE TOJBKO B CJly4Yae, KOorja JeJieHHe BLINIOJHAETCA Ha BhIDaXKeHue, 3a-
BEIOMO H€ PaBHOE HYJIO.
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v .3
Tunoeoe sadanue |IIpedcmasvme 6 sude cymmoL npousgederue: 4c055cosasm?.

Pewenue.

Tunoeoe 3adanue |Ynpocmume evipancerue: sino +sin20 +sinda + ... +sin10a .

Pewernue.

do

.
Vraszanue. Jomnoxnceme u pasdenume danrnoe svipaicerue Ha smE.

IIpnmenenne meroga Ynpocmume 8vipascerue:
BCIIOMOTraTeJbHOrO yria asin a * becos o.
NpH YIPOUIEeHHH BhIpasKeHHH

1. YMHOXbTE M pasfienuTe AAHHOE |gsin a + beos o =

Bhipakenue Ha vVa’' +b° . D10 BHI- N
=va“ +b

a . + b
—————sina * ——
pa)keHHe Ha3bIBAIOT HOPMHUPYIO- T2 ;2 T2 ;2
LIMM MHOXKHTeJeM (MJIH HOPMH- a’ +b a”+b

PYIOUIUM AETUTEIEM).

cosa
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2. PaccMoTpuTe NIPAMOYIOJBHEIN
TPeyroJbHUK ¢ KaTeTaMHu @ U b u

runorenysoit  va’® + b2
\/ +b2 \/ a2 +b

Ci CHHYCOM H KOCHHYCOM OCTDOTO
yria ¢ 9Toro TpeyrojabuHuka. Taxum

Brrpaske-

ABJIAIOT-

. b
sin @ = ————,
[ 2 2
obpasom, a +b
a
singp = 4
Jat+p?’
U b
cosQ =

Ja? v b?

IIycre yrox

sing =

cosQ =

b

a

¢

ompeneseTcs
2 .2’
a +b
va? +b®

a

a2+ b?

U3

YCJIOBH I

3. Ilpumenure ¢dopmyay curyca
(kocuHyca) CyMMBI MJIM PA3HOCTH.

Torma +a’ +b2‘
=+va® + b’ sin(a  ¢).

————sina t
(Va? +b2 Va? +b2

~— === CO0S O

Tunoeoe 3adanue |Haiuidume Hauborbuiee u HAuMeHbWee 3HAYCHUS BbIDANCCHUSL:

a) sin x—\/§ cos X;
6) 4sin x—3cos x.

Pewenue.

e
H
V
|
|
t
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OCHOBHBIE CBEIEHUA
U3 KYPCA AJITEBPHI 7-9 KJIACCOB

DopMyJIBI COKPAIIEHHOT0 YMHOKEHH A

Kragpat cymmser

(a+b)’=a’+2ab+b?

KBaxpat pa3roctu

(a—b)’=a’—2ab+b*

PasHocTs KBagpaToB

a*—b?=(a—b)(a+b)

Cymma xkyGoB

a®+b3=(a+b)(a’—ab+b?)

PazrocTs KyGoB

a®-b*=(a-b)(a*+ab+b?)

Ky6 cymmel

(a+b)*=a’+8a’b+3ab’*+b®

Ky6 pasHocTH

(a—b)*=a>-3ab+3ab®—b?

PasrocTs n-x crenenen

a"—b"=(a—b)(a" '+a" ?b+...+ab" :+b" )

KBaapaTHbpiii TpexwieH ax® +bx +c

dopmysna KopHeH

_-b+VD

Xy, gn TAe D =b® - 4ac

Pa3nomxenne Ha MHOMKHTEIH

ax’ +bx+c=a(x-x)(x~-x,),

Teopema Buera

eciuD 2 0
b
X, + Xy =——,
X,, X, — KODHM a
ypaBueHHa ax’ +bx+c=0 U
1*2 < 7
a

ITporpeccuu

Apudmernueckas nporpeccus

TeomeTpHueckan mporpeccus

a.,=a +d,
rae d — pa3HOCTb NIPOTrPECCHH

bu+l = bn. : q ’
e g — 3HaMeHaTexs uporpeccun (b, 20, g=0)

DopMmyasl pa3HOCTH
d = a’u+l - an.

a -a
d=—"""* eciu n=k

n-k

®dopmynasl 3HaMeHATeA

bn.+l
q= b,
"kt ecimnzk
q b,
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®dopmyasl n-ro 4jieHa

a,=a +dn-1) b,=b-q""
a, =a,+(@n-kd b, =b,-¢""
b2 = bn—k bu+k

- a’n—k + a’ru»k
a, = ———2

XapakTepHcTHYECKOE CBOHCTBO

b’=b,,-b,,,,raen =2

a_, +a
——"ﬂ—"”,r,uenZZ

a, =
2
@opMyIBI CYyMMBI NI IEPBLIX YJICHOB
(a,+a,) n_q
S, =——5""n S =b1q , ecau q#1
2 " q-1
2a, +d(n-1)
nET g S, = nb,, ecin g=1
Ecan n+m=~k+p, 10
a,ta, =a,+a, b,-b, =b,-b,

dopmyia cyMMbl GecKOHEYHO reoMeTpHUeCcKoil nporpeceuy ¢ |g| < 1
b,

§=—1

1-¢q

Apudmernueckuii KopeHb

Ya-Yb = Yab (a0, b20)

YMHOXeHMe KOpHel

Hdenenue Kopueii £ = n% (a0, b>0)

(Ya)" =vam (@20)

Bo3Benenue KOPHA B CTEIIeHb

Y¥a =a (a20)

H3Bieuenne KOpHHA H3 KOpHA

o™ =¥a" (a20)

Coxpauienue nmoxkasarelen
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BriHeceHMe MHOKHTENA H3-IOJ] 3HAKA
KOPHSA

Ya"b = la|'~'/l;, rae n — 4etHoe, b > 0 ;

Ya"b = a¥b, rae n — HeueTHOe.

Baecenne MHOXHTENA moa 3HaK KOpHA

JLJiA YeTHBIX n:

Ya" -b,{(a 20, b20),
a2b = a (a )

—Xa" -b,(a <0, b20).

JJ1s HeYeTHBIX n:

a’s‘/l;le"a"-b.

Crenens

Crenens ¢ HaTypaJbHLIM NMOKa3aTejieM: a”

- 1
Crenens ¢ OTPHUATEJIbBHBIM IIOKa3aTeJieM: a Pz

a
Crenens ¢ mynesbim nokasarenem: a’ =1 (a = 0)

=a-a-..-a,a =a
-~

n pas

m

CreneHb ¢ panMoOHAJLHBEIM IOKa3aTejJem: a” = vVa™ (a 20meZ,neN, n#+ 1)

P

(a #0)

YMHOKEHHEe CTeneHnei

a®? -a? = aP*?

Jenenue crenenei

af:a? =a**
BoazBeaenne cTeneHH B CTeleHb (@) =a®™
Bo3Benenue B cTeneHb NMPOH3BEICHUA (ab)? = a®b*
P p
a a
BoaBegenue B CTeNeHb YaCTHOTO (;J =—
b

OcHoBHBIe (HOPMYJIBI TPUTOHOMETPHH

CooTHOUIEHHMSA MEKIY TPUrOHOMETPHYECKHMM (PYHKIUAMM OXHOrO M TOrO ke yria

sin? a+ cos® a=1 tga-ctga=1
sin a
tg a = 1 + tg2 a = "—2—
cos a cos” a
cos o 1
ctg o = — 1+ctg’ a = —
sin a sin® o
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3HAUYEeHMS TPHTOHOMETPHYECKNX (GYHKIHH HEKOTOPHIX YIJIOB

n° 0° 30° 45° 60° 90° 180° 270° 360°
a pag 0 % 2 g— g T ?g_ 2n
sin o 0 % 715‘ izg‘ 1 0 -1 0
cos o 1 % % % 0 -1 0 1
tg o 0 % 1 J3 - 0 - 0
ctg o - J3 1 % 0 - 0 -

DopmyiIbl CAOKEHHHA

cos (a — ) = cos a cos B + sin a sin B sin (o — B) = sin a cos B — cos a sin B
cos (o + ) = cos a cos B — sin a sin B sin(a + B) = sin a cos § + cos a sin B
tga-t ctgactgp+1
tg(a_ﬁ)=_g___g_E_ ctg(a—B)=—£———ﬁ~—-
l+tgatgP ctg a—ctg B
tg o+t ctgactg -1
tg(a+[3)=_5___§__@, ctg(aﬂg,):_g___ﬂ__
1-tgatgp ctg a+ctg B
Dopmyas! JBOHHOTO yTJja
2tg a
sin 20 = 2 sin o cos o tg 2a = g2
1-tg” a
cos 2a = cos? a— sin® a = ctg? a -1
=2cos?a—1=1-2sin’a ctg 2o = 2ctg a
DopmyIbl IOHUKEHUA CTElNeHH
. 2 1-cos2a 2 1+ cos2a
sin“qg = ——— cos“ o =
2 2
Dopmyibl MIOJOBHHHOTO YIJja
sing=i 1-cosa cosg=if1+cosa
2 2 2 2
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a 1-cosa sina

i

tg

sina 1+ cosa

a l+cosa sina

2 sina

ct
g 1-cosa

Dopmyasl TPOHHOTO yria

sin 3a = 3 sin o — 4 sin® a

cos 3a =4 cos®a — 3 cos a

—tg?
tg30L=3tgoc 2gm
1-3tg°a

ctg’a - 3ctga

ctg 3a =
g 3ctgla -1

DopMysIBI CYMMBI U PA3HOCTH

sina + sin f = 2 sin «+p cos @B cosa + cos B = 2 cos a+p cos il
2 2 2 2
sina — sin B = 2 sin il cos oa+p cosa — cos B = —2 sin a+p sin P
2 2 2 2
sin( @ +p) sin(a —B)

t +t =
ga+tgp cos a cos f

tga-t =
g gp cos a cos f

MeToa BCHOMOraTeJbHOTO yria

asina + b cos a = va® +b” sin(a +¢),

b

Jaz + b’
a

sing =

rae ¢ onpeaendageTrcda M3 yCJIOBHﬁ

sina + cos a = J—Z_cos(a—z)= ﬁsin(owi—)

sina — cos a = J—ésin(a—EJ:— 2cos(a+£—)

®opMmyasl Ipeo6pa3oBaHUA MPOU3BEAECHUA B CYMMY

sin a - sin § =%( cos (o — B) — cos (a + B))
cos a - cos B =%( cos (a — B) + cos (a + B))

sin a - cos B =%( sin (a — B) + sin (a + B))
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