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qHCJIHTEJISA NIePBOH JpOOM Ha 3HaAMeHaTeJNlb BTOPOH ApoOM, a 3Ha-
MeHAaTeJb — IPOM3BEJCHUIO 3HAMEHATeJ IS NepBoi Apobu Ha YuCcIu-

TeJb BTOPO# ZApobu:
PP, Pi-Q

Q—1.Q2 Q. P’

ChopmMynupoBaHHEIC MPaBMUIa YMHOMKEHUA U KeJIeHUA PacIpo-
CPPAHSIOTCA M Ha CJaydYail yMHOMKEHHUS HMJIM JeJeHHS Ha MHOro-
qJIeH: AOCTAaTOYHO 3amHcaTh ITOT MHOrO4WieH B BHIe APOOH €O
sgaMeHareiaem 1.

YyureiBasi BO3MOYKHOCTH COKpPaIllleHMs PpamMoOHAJIBHOM ApOOH,
MOJIYUEHHOH B pe3yJibTaTe YMHOMXKEHHA HJIH AeJCHMA paIOHAJb-
HBIX ApoOeii, OOBIYHO CTPEMATCH OO BHIIMOAHEHMSHA H9THX olepanuii
pa3JIOKHUTh HA MHOKNTEJIH YHCIMTENH M 3HaMEeHATeJNH MCXOXHBIX
Apobeit.

2 4
Mpumep 1. Bunonants ymuOXeHHe “tartl 9%

18x3 x’—1"°
x*+2x+1 _ (x41* | 9x*
Pemenne Hmeem -'-——i-g';g—'—— 18%° ’ -?——:_f__
. Ox* -
(x—1)(x+1)°
Hcnonp30BaB NMPaBHJIO YMHOXEHUS Apobeit, mosyuaem:
x*4+2x4+1 9x' (x-{-—l)2 9x' _ x(x+1)
18x° x—1 18x°(x+1)(x—1) 2(x—1) '
IIpumep 2. BEINOIHUTE AeneHUE a—2 . a—4
p & 3a+3 ° 3a’t6at3 °
3—2a2 a’(@a—2), a’—4

Pemenue HNmeem —— Ba+3  3@tl) 8a’t6ars

__(@—2)(@a+2)
3(a+1)? °
HcnonnzoBas mpaBHJIO ZejleHHS, IOJIyYaeM:
a*—2a*, a’—4 _ a’(@—2)-3(a41)y 2(a+1>

e e ettt | ettt s ettt

3a+3 ° 3a’4-6a-+3 3(a+1)(a—2)(a+2) a2

97. BoaseneHne panHOHAJIBHON APOOGH B LmEJYIO CTemeHb. UTOOH
\ P
BO3BECTH PAaIMOHAJBHYIO APOODH g B HaTYDPaNbHYIO CTeNeHb n, Hy X -
HO BO3BECTH B 5Ty CTeIeHb OTHEJbHO YMCJIHUTENb M 3HAMEHAaTeNdb
APoGi; mmepsoe BEIpA’KEHUE — YHUCJIHUTENb, & BTOPOE BHIPAKEHHE —
SHaMeHaTenn pe3ysbTara: \
P\" p"
( Q) Q"
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IMIpumep 1. IIpeoGpazoBaTes B APOOGL cTeleHb (2xzy ) .

3
Pemenne. (?_fl:) =(.gx_2&—§£6.-yi

32° (325° 2728 °
IIpu Bo3BeZleHHMHM APOOH B 1[eJIyI0 OTPHUIATENBHYIO CTENEeHb HC-
IIOJIB3YETCH TOMKIECTBO (%)—n=(—i,-) , CIIpaBelJINBOE IIPH BCeX
3HAYEHNAX INEePEeMEHHEIX, IIpH KOoTOpHX P+=0 u @ %0.
IIpumep 2. IlpeoGpazosaTs B APO6GL BHIpaxeHUE

(2457

Pemenne.
((a+ b)* (a-b)"')““’_( (a+ 20)* )5 (a+2b)*

(@-+2b)° “\@+bor@—0b7) = @+rdv@—u°"

58. IIpeoGpasoBanme pamHOHAJBHBIX BHpaxenmi. IIpeoGpaso-
BaHue JI060ro palMoHAJBHOI'O BEIPAKEHHUS CBOSUTCHA K CJIOKEHHIO,
BREIYHTAHMIO, YMHOKEHHIO M JAEeJCHHIO PaIlMOHaNbHBIX Apobeii, a
TaKIKe K BO3BEAEeHMIO APOGH B HATYpPAJbHYIO cTeneHn. Beakoe pa-
OHOHANBHOE BBLIPAXKEHHEe MOXKHO IpeobpasoBaTs B JpoOb, UHMCIIH-
TeNh» M 3HaMEHaTeNb KOTOpO# — Iejible pamMOHAJIbHBEIC BHIpa-
JKEHHS; B DTOM, KaK IIPABHMJIO, COCTOUT IeJIb TOYKJECTBEHHEIX
npeobpa3zosaHuii panMOHANBHEIX BHIPAKEHHUIM,

Il pu M e p. YupocTurs BHIpAKeHUE

2a 4q? —1 8a’
(2a+b T 4a2+4ab+b2) ( 4a2 X L b— Za) L 2a+b °

Pemmenue.
2a+b
N—

1) _28 4 2 42
2a+b 4a®+4 4ab+ b? 2a+b (28 +b)?

__ 21 (2a+b)—4a’__  2ab

=T @atbr  @atbr’
2a+b
2a 1 2a 1 .
2) 4a®— b’ -+ b—2a —(2a—b)(2a+b)_ 2a—b
2a—2a—b —b

~ " (2a—0b)(2a+D) (2a—b>(2a+b)

_ b __ (2a—b)(2a+b),
3)( (2a-—b)(2a+b)) o b ’
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52. Pagmonansaag xpo6p M ee OCHOBHOe CBo#cTBO. JI1060€
apodHoe BEIpaxkeHuwe (m. 42) MOMXKHO 3anucaTh B BHAe

% , rne P m @ — panmoHanbHble BBIpakeHusa, npudeM & obs-

3aTeJIbHO COXEPyKUT HepeMeHHEIe. Takyio ApoGh -g- Ha3HBAIOT Da-
YUOHaAbHOU OpOobbio.
IIpuMeps! palMOHAJIPHBIX JApobeii:

a ¢

x41 (x+2) (x*—3) rRr]
9 s T
2x—-—1— a-+2b+45c a—b
3
P .HR
OcHnosHoe ceolicréo Opo6u BHIpaXaercss TOXIAESCTBOM — a —oR"

CIIpaBefIUBEIM Ipu yeaoBuax R+=0 u Q+0; 3aecr R — nenoe
PaMOHAJILHOE BhIpAKeHHe. JTO 3HAYUT, UTO YUCIHMTENH H 3HaMe-
HaTeJIb PaAalMOHAJILHOH ApOOH MOMNKHO YMHOXHUTH HJIH PA3AENHT:H
Ha OZHO M TO Ke OTJINYHOe OT HYJIS UHCJIO, OAHOYNEH HJIIH MHOro-

_1.x3___;_x2+1 12("3- x3—-§ x2+1)
HaIIpHMep, —————‘I""‘“‘-—““z““—"‘m—_—"‘-‘:

1, 1 (1 . 1 1)

Tt Tty 12\ g > +e*t3g;

__4x’—6x2 412
3x*+2x46 °

OcroBHOE cBoOlicTBO APO6U MOKeT OLITH HCIONB3OBAHO NJIHA Hepe-
MEHb! 3HaROB y uneHos apoSu. Ecan qncnme.nb A 3HaMeHaTelb

Apobu -Q'" YMHOKHTb HE — 1, HOJydHM -g—-—- 3" . Takum obpasom,
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3HaUYeHHe JIpoOu He H3MEHHUTCH, €CJH OAHOBPEMEHHO H3MEHHTH
3HAKU Yy YHCJHUTENs M 3HaMeHarTeas. EciHu Ke H3MEHHUTh 3HAK
TONBKO y UYHCJHUTENA HJIM TOJBKO y 3HaMeHaTejds, TO B Apodh

M3MEHUT CBOH 3HAK: —°r___P P ___ P
) Q’ —Q Q"
Bgaynr., b= ——L— P _
b Q Q ——Q °
3x—2  —(3x—2) _  2-—3«
Hanpumep, 7= 3x+4  3xt4°

53. Coxpamenme panmcHaJLHBIX ApolOe#. CoxpaTuTh ApoOHL —
9TO 3HAUYUT Pa3je/IuTh YHCJIHTENb U 3HAMEeHAaTeNb Apobil Ha o0mmit
MHOXK HTENh. BO3MOXKHOCTE TAKOTO COKpAaIeHuss 00yCJIOBJIeHA OC-
HOBHEIM CBOiiCTBOM ApoOu.

JAna Toro uroO6H COKPATHTh PAIMOHAJNBHYIO ApP0o0b, HYIRHO
YHCJIATENb M 3HAMEHATEJb Pa3jIOKHUTh Ha MHOXHTeNH. Eciau oka-
JKETCs, UYTO YHMCJIHUTENb H 3HAMEHAaTeNb MMeEIOT o0Iie MHOMKHTENH,
TO HUX MOXKHO COKpPATHTB. EcqH O6IIHMX MHOMKHTeJICeH HeT, TOo
npeobpazoBaHue APOOGH IIOCPEACTBOM COKpAIIEHHMS HEBO3MOYKHO.
x?—3xy
9y§—:::§
Pemenue Hmeem x’—8xy=ux (x— 8y);

9y’ — x’= —(x°— 9y*)= — (x— 3y) (x4 3y).

II pumep. CokpaTutre ApoOH

< — x*—8xy x (x—38y) . x
* 9y’—x*  —(x—3y)(x+3y) x+3y °

54. IlpuBeneHEe PAnHOHAJBHBIX Apolded K o0meMy 3HaMeHa-
renso. O6wum 3HaMeHaTeneM HECKOJLKHMX PAIMOHAJIBHBIX Apobei
Ha3eIBaETCA Iejioe paIMOHAaJIHHOE BHIpAKEeRHe, KOTOPOoe AeJINTCA Ha
3HaMeHaTeNb KaKIoM apobmu (cMm. m. 48).
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x+2 x—2
KUT MHOrOouJeH (x 4 2) (x — 2), Tak XaK OH JeJUTCA M Ha X+ 2, ¥ Ha
x —2; u maorousaed 3 (x4 2)(x— 2), u maorowneH ¥ (x -+ 2) (x —2),
u mHorouwsmeH 5x° (x4 2)°(x—2)° u 1. a. O6eluHO GepyT TaKoi
o0muii 3HaMeHaTenAb, 4TO JI000if Apyroit o6iMii 3HaMeHaTeNb Je-
nuTcs Ha BeiOpaHHBI#. Taxoit npocreliinui 3RaMeHaTeNIb HA3LIBAIOT
HHOT'AA HARHMEHBLIIHM O0IINM 3HaMeHaTeJleM.

B paccmorperHOM BRIIE NIpHMepe OOIIHiT 3HaMeHATeNb paBeH
(x4 2) (x — 2). AmeeMm

Hamnpumep, o0mum sHaMeHaTeJIeM Apobeit

Ipusenenne naunsix xpofei k ofmeMy 3HaMeHATENI0 AOCTHIHYTO
UYTEM YMROXCHNSA YRCAWTSIA M 3HAMEHATeJNId NepPBOH xpobH Ha
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x—2, a YHCJIUTENS ¥ BHAMEHATeNsd BTOpOif Apobn Ha X -} 2. MHO-
ro4JICHHBI x—2 u x4 2 HasepIBaIOTCA GONONHUTENbHBIMU MHONCU-
reaAMU COOTBETCTBEHHO JIJIS N1ePBOii U BTOPOM APOOH. J OonmoJIHKuTE N b~
gEIli MHOMKHTENb AJS RaHHOM AIpoOu paBeH YaCTHOMY OT AeJIeHHuS
ofmero 3HaMeHaTeJs Ha 3HaMeHaTeJlb NaHHOM IpobHu.

Yrobbl HAMTH 00N H 3HAMEHATEJb HECKOJBKHX DAIlMOHAJBHEIX
apobeit, HyXHO: 5

1) pas3yoKHUTh 3HaAMeHAaTeNdb KaXKIOH ZpoOH HA MHOMKHTEJIH;

2) coCTaBHTh O0IMif 3HAMEHATeNb, BKJIIOUHB B HEr0 B KavecTBe
COMHOKHTeJIeit Bce MHOMKHTEJIH IMOJyYeHHBIX B II. 1 pasnoxennii;
ecJIi HEKOTODPHIN MHOMKHTENb MMeeTCs B HECKOJIBKHUX Pa3JIOoKeHn X,
ro OH OepeTcd C IOKa3aTejleM CTeleHH, PABHHIM HaubGoablmeMy u3
UMEIOIMHXCH,

3) maiiTH ZONOJJHHUTEJbLHbEIE MHOXH TeJIH I KaRAON U3 ApobGeit
(zns sToro odmmii 3HaMeHATeNb KeJAT HA 3HaMeHAaTeJb apobm);

4) KOMHOYKHB YMCJINTENH H 3HAMEHATEeNb Kaaoi xpobu Ha K0
MOJIHUTENBHBIH MHOMXHUTENb, IIPUBECTH JApoOM K o0meMy 3Ha-
MeHAaTe 10,

II pume p. IIpusectn k o0UIEMYy 3HAMEHATEJNIO ApoOu
a . b . a+t+b
12a°—12b% ° 18a°+18ae’b ’ 244%>—24ab °

Pemenue Pa3snoxuM 3HaMeHATeIH HAa MHOMKHTEJH:
120°—12b°=12 (a— b) (a+ b);
1823 18a’b=18a’ (a4 b);
24a®— 24ab=24a (a— b).

B o0muit 3HamMeHaTesIb HAZO BKJIOUHTH CHEAYIONINE MHOMKHTENU:

(@a—0b), (a+0d), a°* — u HauMeHBbIIee ofmee KpaTHoe wumcesx 12,
18, 24, 7. e. K (12, 18, 24)=72. 3HaunT, o6muii 3HaMeHATEIH
umeer sup 72a° (@—b) (a4 b).

HonmonuurenbHple MHOMHTENH: AJA nepBoii Apobm 642 ans
BTOpOi#i — 4 (@ — b), pna TpeTweil — 3a (a4 b). 3uaunT, nonydaem:

6a?
S’

. S 6a’ :
12a*—120* 72a’(a—b)(a+b) ?

4(a—0)
SN

b . 4b (a — b) .
18a°+18a%0 72a°(@—b)(a+b)’

34 (a+b)

a+b . 3a (¢4 b)°
i

24a°—24¢b  72a¢°(a—b){a+b)°
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55. Croxense W BLHIUMTAHME PARHOHAXLELIX Apoben. Cymmua
nByx (m ®BooGiHe MIOGOT0 KOHEYHOT'0 YHCJAA) palNoOHAJBHEX
apobeil: ¢ OAMHAKOBEIMM 3HAMEHATEJIAMH TOXAEGCTBEHHO PAaBEA
ApOOH € TeM ¥Ke BHaMeHaTeJeM M ¢ UHCJHHTEJNIEM, PAaBHEM CyMMe
qucauTeNedl CRIaALIBAEMBIX Apobeil:

P, P;__Pi+P
Q@ ' Q Q

Anaaoragao o6CTOUT MeJyo B cAyuae BHIYMTAHHA XpobeH ¢ OXHHA-
KOBLIMM SHaAMEHATEeJIAMH:

P, Py P,—P,

QR Q@ Q
3
IIpumep 1. YupocTurh BEpaXXeHHe x+y+x!-ll-y .
x? y° _2ry’ (xtp) @ —xy+yh)
Pemenue. x+y+x+y x+y x+y o

2 2
=x"—xy+y°’.

Ina cnoxennss MM BHIYATAHUSA PalOHAJNBHEIX Apobeii ¢ pas-
HBIMH 3HAMEHATeJAMH HYXHO NpeXAe BCero MPHUBeCTH Apobr K 06-
meMy 3HAMEHATeJNIO, & 3aTeM BBIIOJHUTH ONEpaAlUN Haj MOoJy4YeH-
HBEIMH JAPOGAMM ¢ OJMHAKOBLIMU SHAMEHATEJISAMH.

3 2x—1 2

IIpumep 2. YOpoCcTUTh BHIpaXeHHe EET_F———}-—Q———{—--;- .

PemeHne Wmeem 2x%42x=2x(x+1); x*—1=

=(x—1)(x41).

3 2x—1 2
dHauut, 2x2+2x + 2Z—-1 x
C/l' \21:’ 2(x—=1){x+1)
— 8 4 2«1 2 —
T 2x(x41) + (x—1) (x4 1) x T
3(3: 1)+ 2x(2x—1)—4(x—1)(x4-1) __ x4+1 1
2x (x—1) (x+1) T 2x (x—1)(x+41) 2x(x--1)

56. YMHOEeHHe H HeleHWe panvMoHaabHBIX apobei. Ilpousse-
denue AByX (M BOOGmE JIOOOr0 KOHEYHOrO YMCJIA) PalHOHAJIb-
HBIX JApoOeii TOMAECTBEHHO pPaBHO ApobH, YHCIKTENE KOTOROH
paBeH IIPOM3BEACHUIO YMCHAHTeNeil, a 3HaMEHaTeNb — NPOoN3BeLe-
HHIO 3HaMeHaTesell ImepeMHO)KaeMbiX Apobei:

Q, Q2 QI'Q2 ’

YacTHOoe OT HeJeHUs JABYX pandoHAJBHLX ApodeHd Tompaecs
BeHHO paBREO Apo6H, YACAHTENE KOTOpPOH paseH IPOH3BEACHHK




