PALINOHAJIbHbIE BbIPAXKEHUA

§ 1. PanuonajabHas Apooh

@ 1.1. Haiigure sHaueHne MHOrowieHa 3x° —2x%+ x — 3 npm:
a) x=1; 0) x=-1. ,
1.2. U3 Bwipakenuit a*+2a’-T7T; XT; b—c; 5; x:(y-1);
m?— Tm; y* BuIGepure:

a) OJTHOYJIEHBI; 0) MHOTOUJIEHEI.

1.3. Haiigure 001aCcTh OIIpeAeeHNsI BhIPASKEHMI:
a) 3:(x-8); 6) 5:(x* +7x);
B) (2x —1):(x" - 36); r) 2:(x* +1),

Paccmorpum 3amauy. TypucThl B IIepBBIT IE€Hb IPOIJILLIN HA
JIOAKE II0 TeUYeHUIO PEeKU M KM, a BO BTOPOoil — Ha 6 KM 00JIb-

me. CKOJBKO BpeMEeHHN IIPOAOJIMKAJIOCh BCE€ IIyTellleCTBue, €eCJ/IN
KM

cOOCTBEHHAsI CKOPOCTH JIOAKU PaBHA U = » @ CKODOCTD TeueHus
pexku — 2 XM?
9
Pewenue. Tak Kak 3a 1Ba JHA TYPUCTHI Ipeopojeau (2m + 6) KM
II0 TEeUeHUI0 PEKM, a CKOPOCTh MABMIKEHUS JIOAKU IO TEUEHUIO
peku paBHa (U + 2) %, TO BpeMsd, 3aTpayeHHOe Ha BeChb IIYTh,

paBHO (2m +6): (v +2) u. Yactaoe (2m + 6):(v +2) MOKHO 3a-

2m + 6
mucaTh B BUAE Apoou T3
2m + 6 v
Omseem: =———— u.
v+2

IIpu peiteHuy 5TOH 3aJauM IMOJYUYUJIN APOOb, B YUCJIUTEJNE U
3HaMeHaTeJie KOTOPOIl 3alrcaHbl MHOrodjeHbl. Takas apoOb Ha-
3LIBAETCS PAIlOHAJILHOM.

Onpenenenue. [[po0b, YMCAUTENH U BHAMEHATE b KOTOPOI —
MHOTOYJIEHBI, HA3bIBAETCS PAIMOHAJIBHON APOOHIO.

a-b, x2—1. y-6, m, c+2d, 8
+b’ Bi7 y 2 on’ 15 7 11
SABJIAIOTCS PAIMOHAJJbHBIMU APOOAMMU.
PanumonanpHasa Apo0Ob ABJIAETCA PAIMOHAJJIBHBIM BhIPAKEHUEM.
BroipaskeHus, cocTaB/ieHHbIe M3 YKCEJ, IePEMEeHHBIX C IIOMO-

b0 AEHCTBUH CJIOMKEHUS, BLIUUTAHUS, YMHOMKEHUS, NeJeHUsd,

Hanpuwmep, BhIpaskeHUsA



PaI.II/IOHaIIBHBIe BBIPDaXEeHUd

BO3BEeIeHUSA B HATypPaJbHYIO CTe- Ileble PAIMOHABHBIE
II€Hb, Ha3bIBAIOT PAallMOHAJBHBIMHU BBIPAKEHUS
BBIPAKEeHUAMU. 8a%h: x2— s b
ao; x _y ’ (a_ ) ’
Ecam pammonasibHOe BBIpaske- e n
HUEe He COJEeP:KUT JdeJIeHUS HAa BbI- 5 5 (x - y) i H
pakeHue ¢ MepeMeHHBIMHU, TO OHO 4 x®-1
Ha3bIBAETCA IEJNBIM pPaI[MOHAJb- 12
HBIM BBIPaKEeHUEM.
2. . 2 . ba
Hanpuwmep, Beipaskenusa 2x°y; (2+a)(-3d); 4x*-1; 51

ABJSAIOTCA IIEJBIMU PAIlOHAJIBHBIMU BbIPAKEHUAMU.

PanuonaapHOE BeIpasKkeHue, co-
Jepskaiiee gejieHHMe Ha BbIpaske-
HHe C IIepeMEeHHBIMH, HAa3bIBAIOT

JApoOHbIe palmuOHAJIbHbBIE

BBIPASKEHUST
IPOOHBIM DAIIMOHAJBHBIM BBIpa- 6 " 21
. m.o5 o
SKeHUeM. -9’ H 253’
x+3
Hanpuwmep, BbIpaskeHUA 5 15 ,6
) y PZoy? x
5. 4x"-y | 1 . 2m
D 9 - 2’5’
ab’  2x2-3x+1  a n?+4

SABIAIOTCA APOOHBIMU PAIlMOHAJIBHBIMHU BHIPASKEHUSIMHU, ITOCKOJIb-
Ky comep:kaT (KpoMe OeHCTBUIl CJI0KEeHINs, BBIUUTAHUA, YMHOMKe-
HUsA) IejieHre Ha BbIpaKeHUe ¢ IePeMeHHBIMU.

CBsABb MeKIy IOHATUSIMU «pallMoOHaJbHAA JpPO0b», «I1eJ0e
paliMoHaJbHOE BBIpa’KeHUe» W «IPOoOHOe palloHaJIbHOE BbIpaske-
HUe» WIJIIOCTPUPYET PUCYHOK 1.

Ilenvle pamuoHaJbHBIE BBIPAKEHUA HMMEIOT CMBICJ IPU JIO-
ObIX 3HAUEHUAX BXOAAIIUX B HUX IEePEMEHHBIX.

Hanpumep, 061acThio omIpejeseHns BeIpaskeHus 9x® —4x? -1
SIBJISIETCS MHOJKECTBO BCeX AEHCTBUTEJHLHBIX UMCEJ.

PaquHaJlebLe 8vblpaiceHus

I]envte Payuonanvrore I po6HbLe

8bLPANCCHUS Opobu 8bLPANCCHUS




Tmasa 1

JpobOHble parioHaJbHbIe BRIPAKEHUS UMEIOT CMBICJ IIPU BCEX
3HAUEHUAX IEePEeMEeHHBIX, KPOMe TeX, KOTOPhbIe 00pallaiT 3HaMe-
HaTeJu ApPobeli B HYJIb.

Hanpuwmep, BeIpaskenue 8x — % Ipu X =—5 He UMeeT CMbIC-

Jla, TaK KaK IIpn x =—5 3HaMeHaTeJb ,Z[pOGI/I 6 5
+

obpariaercs B
HYyJb. 3HAUUT, JaHHOE BhIPpAKEHNEe MMeeT CMbICJ IIPU BCeX 3Haue-

HUAX TIePpeMeHHOU, Kpome —5.

PamnmonanpHas apo0b uMeeT CMBICJI IPH JIOOBIX 3HAa-

2
a?_
YeHUSIX TepeMeHHOIi, KpoMme unces —6 1 6, Tak Kak nIpu a =—6 u

npu a =6 3HaMeHaTeJb APOOU oOpalaeTcs B HYJIb.

O6sacThI0 ompeneieHUsS PAIMOHAJBLHON APOOH ABJIAETCS
MHOJKECTBO BCeX 3HAUCHHMH BXOIAINMX B Hee IepPeMeHHBIX,
KpoMe TeX, KOTOpbIe 00paljaT ee 3HaMeHATeJIb B HYJIb.

Ilpumep. Halizute o00JacTb ompefeeHUA pPaUOHAJILHOMN
apoomu:
5x 6y-1 Ta-4
a) == 0) ——; .
) x-4’ ) y(y+8)’ a®+9
Pewenue. a) Ob6sacTbi0 OIpeesIeHUS PAIMOHAJBLHONU OIpobu
5x

ABJIAETCA MHOMECTBO BCeX I[eﬁc’l‘BPITeJII:HI;IX qyuceJ, Kpome

yncjaa 4, TaK Kak opu x =4 3HaMeHaTeJb ApobOu obpaIllaeTcs B
Hynb. MoxkHO Banucars: X € (—oo; 4)U (4; +0o).
0) Haitnem, nmpm KaKuxX 3HAUEHUAX IIePEeMEeHHON 3HaMeHAaTeJb
6y-1
y(y +8)
y(y +8) =0. KopHsAMHu JaHHOrO ypaBHEHUA ABJIAKTCA 4ucia —8
6y—-1
u 0. 3HauuT, 00JIACTHIO OIpEJeeHuA IPo0u m ABJSAETCS
yy
MHOJKECTBO BCeX IeHCTBUTEJbHBIX Yuces, Kpome umucea —8 u O,
T.e. y € (—co; —8) U (=8; 0) U (0; +c0).
B) ITocKOIBKY BBIpasKeHUE a’+ 9 ABIAETCA HOJIOKUTETIbHBIM

YUCJIOM IIPH JIOOBIX 3HAUEHUAX IIePEeMEeHHOIi, TO HeT TaKUX 3Haue-

a-4
a?+9
OBLI paBeH HYJI0. SHAUUT, pallioHaJbHAA APO0L UMeeT CMbICI IIPHU
JIIOOBIX 3HAUEHUAX MEePEMEHHOI, T. €. 00JIaCThIO OIIPeIeJIeHI SPO-

0u ABJAETCSA MHOYKECTBO BCeX NeMCTBUTENbHBIX Yuces, a € R.

apobu oOparaercs B HyJb. [[J1s1 9TOTO permM ypaBHEHTE

ObLJI

HUI TepeMeHHOM, IIPU KOTOPBIX 3HAMeHAaTeJb Apo0u



PammHaanme BBIPDaXEeHUd

©

PanmunonanbHbIEe BhIpasKeHUA

1. Kakue u3 CJIeAYIOIUX BBI-
pasKeHUI:

2
6,7z + S xy;
a) z2+ 3xy

6) 2\/xy;

B) x+y;
x—6

1 2
4+ =x7y;
r) +30xy

I) \/Ex — SBJSAIOTCS PAIUo-
HaJbHBIMU ?

Breipaxkenus a), B), I') U 1) SABJISAIOTCS
panuoHAJBHBIMU, TaK KaK COCTaBJe-
HBI U3 YKCeJ, IePEMEeHHBIX U CONepIKaT
JeACTBUA CII0KEHUA, BLIYUTAHUS, YMHO-
JKEeHUS U [eJIeHUs.

Bripakenue 06) He sABIseTCA paImuo-
HAJBHBIM, TaK KaK COLEDPIKUT JelicTBUe
U3BJIEUEHUSI KOPHS U3 BBIPAYKEHUS C
IepeMeHHBIMU.

2. Kakue u3 ClIegyoInuX BbI-
pasKeHU:

2 4
a) 0,2x + X 0) M;
3 x
B) x—75y; r) 4;y;
2x+y 3
) y+s ABJISIOTCS IPO0-
4x -6

HBIMU paL{I/IOHaJIBHBIMI/I?

Bripaskenus 6), B), 1) ABIAIOTCA APOO-
HBIMHU paIUOHAJBLHBIMU, TaK KaK Co-
CTaBJeHbl U3 YHCeJ, IepPeMeHHbBIX,
HATYpaJbHBIX CTeIlleHell IepeMeHHbBIX
C TOMOIIBbIO JEeWCTBUI CJIOMKEHUS, BBI-
YUTAHUA, YMHOMKEHUA U COAePIKaT Jeli-
CTBUE [eJIeHWsI Ha paluoHAJbHOE BbI-
pakeHne ¢ IepeMeHHBIMHU.

3. Kakue us cieqymomiux BBI-
PaKeHUI:

1l4c 2x

a) —; 0) ———;

) 15 ) 2

6 m

B) — —
p-5 6m?+3

I) 8 _ SABJIAIOTCS PpaIluo-
9c

HAJbHBIMU APOOAMU?

BripaxkeHusa a) — 1) ABIAIOTCA PaIlUo-
HAJbHBIMU [APOOSAMU, TAK KAK KayKJoe
U3 HHUX TIpeAcTaBiseT co0oil apoob,
YMCJIUTE]Ib W 3HAMEHATeJb KOTOPOU SB-
JISTFOTCSL MHOT'OUJIEHAMU.

4. Hailimure sHaueHme BbIpa-
YKeHUA:
x+3

a) apu x =0;
8 1
6) a+ ==
) a -1 opu a 9
B)2m7—n npu m=4, n=-5.
3m +2n

x+3

a) I[TopcraBum x = 0 B BeIpaskeHue 3
x—

x+3 _0+3_ 4
x-3 0-3 '

6) IIpu a :% umeeMm:

a+ 8 =%+ 8 =l+8:(fl)=

U IOJTYyUYUM:

a-1 1 2 2
2
=1 16 =-15,.
2
B) Eciiu m=4, n=-5, Tto 2m-n_ _
3m +2n
2:4-(-5) 8+5 _ 13

= = = 12 = 6,5.
3-4+2-(-5) 12-10 2




Tmasa 1

O6macTh onpeaeJaeHusa palMoOHAJIbHOI'O BhIPAMKEeHUA

5. Haiigure o0sacTh ompeme-
JIeHUS PaIrMOHAJIBLHON Apobu:
x+5 .
6—2x’
2 -7 .
x(x+2) ’

a)

0)

x+15

B) .
x? -16

a) Haiimem, mpu KakoM 3HAYEHUU Iepe-
MEHHOI 3HaMeHaTeJb ApoOu obparliaer-
¢ B HyJb. IJig 9TOro pemum ypaBHe-
e 6 —2x=0; x=3.

O0JsiacThI0 OIpesieIeHNA NAaHHOM Apoou
SABJIAETCA MHOYKECTBO BCEX IefCTBU-
TeJbHBIX UNCEJ, KpoMe umcjaa 3, T.e.
x € (—00; 3) U (3; +00);

6) x(x+2)=0; x#0; x#-2. Ob6aac-
THIO ONpeleeHus MaHHONU apo6u sAB-
JISeTCA MHOJKECTBO BCEX JeHCTBUTENb-
HBIX umceJi, Kpome uucea —2 u 0, T.e.
x e (—oo; —2) U (—2; 0) U (0; +oo);

B) x2—16#0; (x—4)(x+4)=0; x#4,
x #—4. O6sacTbio ompeneeHuA TaHHOM
IpOOU SBJISAETCA MHOYKECTBO BCEX IeiicT-
BUTEJbHBIX UHCEJ, KpoMme uncesa —4 u 4.
Buaunr, xe(—0o; —4) U (—4;4) U (4; +00).

6. Haiigure oGJsiacTh ompeje-
JIEHUS PaIMOHAJILHOTO BBIpa-
JKEeHU:

a) 2 —4x?+ 2;

5 x+6
6) ——+——_.
) x—1+x+3

a) Berpaskenue x®— 4x% + 2 aBaserca me-
JIBIM PalMOHAJBHBIM, €T0 00JIaCTHIO OII-
penesieHUs SBJAETCS MHOMKECTBO BCeX
IelCTBUTEJAbHBIX UMCeJ, T. €. X € R.

0) 3HaMeHaTeJb NEPBOUM Apodu obOpa-
maeTcss B HyJb mpu X =1, a 3HaMeHa-
TeJIb BTOPOIl ApPOOM paBeH HYJIIO IIPU
x =-3. 3HAUUT, 00JIaCTHIO OIIPEIeIeHUS
MAHHOTO BBLIPDAKEHUS  SABJIAETCA MHO-
JKeCTBO BCeX [IeHCTBUTEJIbHBIX YHCEeJI,
Kpome umcen 1 u —3. Takum obpasom,

x € (—00; =3) U (=3; 1) U (1; +oo).

o

CTBUSA JeJIeHUs?

2. B Kakoii obsacTu Ha pUCyHKe 1 HaXOAATCSA MHOT'OUJIEHBI?

_@_

3 -3
1.4. U3 serpamenuit °%; 2¢° b, 19, m. 2 . Y=o,
P 7920 5 4’ n’ 9x-7" y+3’
4 2
2 3 -
2,4a°b%; 5ab; ¢ +cc+ ; X ny; g BbIOEpUTE: a) IleJible pa-

IIMOHAJIbHBIE BBIpasKeHUs; 0) ApPoOHBIE pallMOHAJbHBIE BbIpaske-

HUS; B) pallOHAJbHBIE APOOHU.

1. BepHO Jiu, YTO IleJI0€ PAIlMOHAJIbLHOE BBIPAKEHUE He CONEePIKUT Iei-






