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N pegucrnosuve Oanda y4yawumxcs

Hoporve BocbMuknaccHuku! B 3ToM roay Bbl NPOAONXUTE U3yYyeHUe Kypca
anrebpbl. Bam npeacTont NO3HAKOMUTLCH C PaUMOHASNBHLIMU BbIDAXEHUSAMU, Ha-
y4UTbCA pelwatb KBaaparHble U ApOBHO-pauMoHasibHbe YPaBHEHWUsi, NUHENHbIe
HepaBeHCTBa M UX cuctemsbl. Ha ypokax Bbl Bynete He TONbKO CTPOUTbL rpadwu-
KN YHKUMIA, HO W BBINONHATbL UX NpPeobpasoBaHUsi — CABWUI, CUMMETPUIO OT-
HOCUTE/IbHO NPAMOIA M OTHOCUTENBHO TOYKW. Bbl y3HaeTe 06 MppaumoHanbHbIX
yncnax, 06 apuPmMeTUHeckux KBagpaTHbIX KOPHSIX U UX CBOICTBax, O CTENeHu C
OoTpuuatenbHbIM nokasareseMm U 0 MHOrom Apyrom. Bcé ato nomoxer Bam npwu
U3y4eHUM reoMeTpun, GU3NKU, XMMUU U OPYrUX LIKONbHLIX NPEeaMETOB.

HaHHoe yyeGHoe nocobue npepHasHavyeHo Ans yrny6néHHOro uayyeHus an-
rebpbl. Bam HyxHO OyaerT BHUMATENbHO YMTaTb OOBACHUTENbHbLIE TEKCThbl, Bbl-
NONHATL Pa3nnyHbIe YNpaXkHeHWusd, cpean KOTOPbIX HEMasno 3aaad Ha CMEeKasnky.
MpobnemHbie, nccnenoBaTenbCkue 3aaayn OTMEYeHbl 0CoBbIM 06pPasoM — ux
HOMep AaH apyrvm ugeTtoMm. lNocne npoyTeHns Kaxaoro naparpada o4eHb no-
Ne3HO OTBeYaTb Ha KOHTPO/bHbie Bonpockl. B atom yye6HOM roagy Bam npea-
CTOUT y3HaTb MHOro HOBOrO, MONE3HOr0 U MHTEPECHOro, NPUOBPECTU BaXHbIE
HaBblkin B paboTe ¢ anrebpanyecknmu BbiPaXEHUSIMU, YPaBHEHUSMU, HEpPaBeH-
cTBamu, pyHKumusimu. Be€ 310 Heo6xoaMMO Ans yenewHoro obyyeHus B LIKOne,
ANA caavm ak3ameHa no anrebpe 3a KypC OCHOBHOW LUKONbI B 9 knacce, HO He
TONLKO Ans 3TOro. Te MbIC/IUTENbHbIE Onepauuy, KOTOPbIM Bbl Hay4UTeCb Ha
ypokax anrebpbl, 6yayT nomoraTtb yCrnewHo vayyatb u apyrue y4ebHble gucum-
NAUHbI. Kak ckasan BeNnKWiA pycckuii y4éHbiii M. B. JToMOHOCOB, «MaTemMaTuky
YXe 3arem u3y4aTb CNeAyeT, YTO OHa yM B MNOPSA0K MPUBOAUT>.

ABTOpbI HageloTes, 4To pabota ¢ aTuM nocobuem ByaeTt Ans Bac UHTEepec-
HOW 1 NONE3HOW, NO3BONUT YBUAETL anrebpy He TONbKO KaK Y4EeGHbIN LKONLHBIN
NPeaMET, HO 1 Kak CPeACTBO CamMOBOCMUTaHWUA, Pa3BUTUS CBOMX CNOCOBHOCTEN,
NMOMOXET paccMaTpuBaTtb MaTeMaTuky Kak 4acTb OOLIEYENOBEYECKOW KyNbTypbl.

BHYTPM TekcTa UCNonb3yloTcs crnepylolue 0603HauYeHUN:
[ 1 — dopmynuposku onpesenenmii n Teopem

l — BbleneHne npaswn M CBOWCTB
[.'_-I — BblAENeHMe BaxHOro marepuana

.I — NOpAAOK AGNCTBUIA, anroputm

Mpeavcnosue




B aT0i1 rnase pacckasbiBaeTcs O YUCNOBbIX Apobax u Apobsax, coaepxalmx
nepemeHHble. PaccmatpuealoTca cBoWcTBa apobeit, 06nactu AONYCTUMBIX 3Ha-
YEeHUI NepeMeHHbIX, BXoasuwmx B ApoOb uav ApobHoe BbipaxeHue. Tak xe Kak
C YMCNoBbIMU ApOBsSMU, paccMaTpuBaloTCs AeicTeua ¢ anrebpanyeckumu apo-
65iMn. UTOrom naydeHns Tembl SBnseTcs hopMMUpoBaHe yMeHns npeobpasosbi-
BaTb OPOBHO-paUMOHANEHbBIE BbIPAXEHUS.

§ 1. Apo6u M ux cBoicTBa

1. Yucnosble apobu n apobu, cogepxaiuve
nepemMeHHble

[Jpob6bio Ha3blBaAIOT BblpaXeHwe BuAaa 2. rpe 6ykBamu 06O3HAYEHBI YUCNO-
b

Bble BbIPaXXEHU UK BbipaXeHus, cogepxaume nepemMeHHble. BoipaxeHue a Ha-

3bIBAIOT YucauTeseM npobu %, a BbipaxeHue b — eé 3HaMeHareseM.

0O603Ha4eHme ppobu B BUAE % BnepBebie NosBunock B «Khure abaka» (1202)

uTanbsHCKOro matematuka JleoHapoo PuboHayum, a WMpOoKoe pacnpocTpaHe-
Hue B EBpONE [AaHHas 3anucb Nony4vna nocne noseneHvs padot ¢paHLy3CcKo-
ro matematuka Ppaxcya Buera.

JNleonapao ®ubonauum ([m3aHckuii) (1180—
1240) — WTanbAHCKUA MaTemaTik; B CBOEM rMaBHOM
Tpyae «Knura abaka» (1202) enepsbie cuctematuye-
CKWU W3NOXWA AOCTMXEeHWs apabckoi maremaTuku;
BBEJ1 B PaCCMOTPEHWe nepByio BO3BPATHYIO MOCNen0-
BaTENbHOCTb YMCEN — Tak HasbiBaemblit pag ®ubo-
Hav4u.

4 . naea 1. Jpobu



Mpumepamu yncnosbix Apobeit ABNAITCA BbIPaXEHUS:
2 35+23-5 1,6

T -8 !

4 2
5 3

MNpumepamu apobeli ¢ NepemMeHHLIMN ABNSIOTCS BbIPAXEHUS:
1
E YQ—J"HQ ;+ n
x’ y+8 ' m—-n’
HT100bl HaTK 3Ha4YeHWe ApoOU, Ha0 HANTU 3HAYEeHMe eE YucnuTens u 3Ha-
YeHue 3HameHaTens v nepeblii pe3ynsTaT pasfennTe Ha BTOPOWA.

i g 48,2+218 .
Haipém, Hanpumep, 3HavyeHue npobn 156-32.4"
482+218 _ 70 70 _ 700 _100 _ o5

156-82-4 156-128 28 28 4
Ecnu okaxetcsi, 4To 3HameHaTtens Apobu paseH Hynlo, TO Takas Apobb He
UMEET CMbIC/A.
Hanpumep, npobb =27
14-2-7 paseH 0, a AenUTb Ha HyNb HENb3A.

3HayeHne apobu, copepxalieil NepemeHHbIe, 3aBUCUT OT 3HAYeHUI 3TUX

nepeMeHHsbiIX.
x+5 _

Hanpumep, apobb T-3 Npu X =2 NpUHUMaeT 3Ha4yeHue, pasHoe -7, Npu
X =8 3HayeHne apobu pasHO 2,6. Mpu x =3 Apobb He MMeeT cmbicna, Tak Kak
NPy 3TOM 3Ha4yeHWM x oHa obpalaeTcs B YUCNOBYIO ApObb, 3HAMeHaTeNb KO-
Topoir paseH 0. 5

X+
Hucno 3 — eauHCTBEHHOE 3HaYeHue X, Npu KOTOpPoM Apo6b ~-3 He ume-

€T cmbicna. lNpu BCeX OCTaNbHbIX 3HA4eHUsX x Apobb UMeeT onpeneneHHoe

HEe MMEeeT CMbICNna, Tak Kak eé 3HameHaTenb

3Ha4veHune. TOBOPSAT, Y4TO YMcna, OTAMYHLIE OT 3, — Aon Ha4YeH -
MEHHOU X, @ MHOXECTBO BCEX YUCE, OTNMYHBIX OT 3, HA3bIBAIOT 06/IACTHIO A0-

TUMBIX 3HAYEHU NEePEeMEHHOI B BbipaxeHun itg

x+
Ons npobu x—_—i » KOTOpasa CoAepXWUT [Be NepemMeHHbIe, 4ONMYCTUMbIMK 3Ha-

HEHUAMW SBNAIOTCA BCE napbl Ynucen (x; y), B KOTOPLIX X # .

3
Ana apobn T
a b
peix a#0, b#0wn a#b.

3amMeTuM, 4TO ONA TakMX BbIPAXEHWI, Kak

AONYCTUMbIMK 3HA4YEHUSIMU ABNAIOTCH BCE 4ucna, Y KOTO-

= MHOXeCTBO A0NYyCTUMbIX

3Ha4YeHU NepemMeHHon X — MycToe MHOXECTBO. OHWU He VMMEIOT CMbicha npu
NMOBBIX 3HAYEHUSX MEPEMEHHbLIX, U Mbl UCKIIOYAEM WX M3 AansHenwero pac-
CMOTpEHUA.

§ 1. Opobu n nux cronctea . 5



Mpumep 1. Hainém [OonycTMMbie 3HAYEHWs MEepemMeHHoin ans  apobu
X

X2-25

[onycTUMbIMKA 3HAYEHUSIMU NEPEMEHHO A1 3TOW ApoOU ABAAIOTCH 3HaYe-
HUS X, NPU KOTOPbIX 3HameHaTens x> — 25 OTAUYEH OT Hyns. YTo6bl UX HaiTK,
Hapo pewwuTb ypasHenue x° — 25 = 0.

Ana pelueHus ypasHeHus x°> — 25 = 0 pasnoxvm ero NeBylo 4acTb Ha MHO-
xutenu. Monysum: (x — 5)(x + 5) = 0.
Otciopa x = 5 wnn x = —5.

3HauuT, aNs apobu —=
Ll o x2-25

IOTCSl BCE 4ucna, oTnn4yHblie oT -5 n 5.

AoNyCTUMbIMU 3HAYEHUAMU nepemMeHHon aena-

13
n+3

Mpumep 2. HailnéM MHOXECTBO LENbiX 4uces, NMpyu KOTOPbIX Apobb

NPUMHUMAET Uenble 3Ha4YeHus.

Yucno 13 — npoctoe. [loaToMy OHO UMEET 4eTbipe uenbix Aenurens.
-13: =1; 1; 13. 3HauwT, 3HameHaTenem Apo6u MoxeT ObiTb 4MCNo =18; =¥ 1
wm 13. Pewws ypagHerua n + 3 =-13, n + 3 =-1, n +3 =1, n + 3 =13,
HaOEM MHOXECTBO UEeNblX 4ucen, NpyU KOTOPbIX AaHHas Apobb npuHUMaeTt
uensie 3Ha4yeHwus.

Oteer: {-16; —4; -2; 10}.

Mpumep 3. [okaxem TOXOECTBO:
A -5c+2 _
+2c-1
Tak kak 4epra nApobu npeactasnsier coboW 3HaK [Aenexvs, TO ANs
[0Ka3aTeNnbCTBa TOXAECTBA BOCNOJIb3yeMCs OnpeaesieHnemM 4acTtHoro: HacTHbiM
OT penenws uucna a Ha uyucno b (b # 0) HasbiBaeTcs Takoe “ucno k, 4to
a = bk. 3HauuT, ANs pokasaTenbCcTea TOXAECTBa A0CTATOYHO NnokasaTb, 4TO Npu
noBbIX 3HA4YEHUsIX ¢ BEPHO PaBeHCTBO:

(B+2c-1)c-2)=c-5c+2

c_

Nmeem:
(c2+2c—1)(c—2)=c3+2c2—c—2c2—4c+2=c3—5c+2.
ToxpecTeo OoKasaHo.

B aToii mase mbl Gyaem 3aHumMarecs npeobpasoBaHuAMU pPaLMOHaNTbHBIX
BbIPaXeHWH.

PaunOHaIbHBIMU BBIPAXEHUSIMM Ha3blBAIOT BbIPDAXEHUA, COCTaB/eHHbIe 13
yncen U NEPEMEHHBLIX C MOMOLLBIO ASACTBUMA CNOXEHUS, BbINUTAHUSA, YMHOXEHWA,
[eneHus U BO3BeOeHWs B CTeneHb.

PaumoHanbHbie BbipaXeHus OensTCsA Ha ABa Knacca: uessie u ApOo6HbIe.

LlenbiM Ha3bIBaeTCsi PaLMOHaIbHOE BblpaXeHue, KOTOopoe He COAepXut
onepaunn AeneHnsi Ha BbipaxeHne C NepemMeHHbIMA.

fmaea 1. Apobwu



LpobHbiM Ha3blBAETCH pauUUOHaNIbHOE BbIPAXEHUe, KOTOpOe He SIBISeTcs
uenbiM, T. €. COAEPXAT Onepaunio AeseHus Ha BbipaXeHue ¢ nepemMeHHbIMA.
Hanpumep, Bbipaxexus

575, 5a% X2-Tx+6, (b+cf-bb-20), L= —

uenble paunoHanbHbIE BblpaXXeHWs, a BblipaXXeHWa

X a+2
g il 3 =
.u.pOGHble pauuoHanbHble Bblpa)XeHus.

3ameTum, 4TO Bbipaxenusi |x|, @ — |2b| u Booble BbipaxeHus, coaepxa-
e NepemMeHHyIo Nog 3HaKoM MOAYNS, He ABMAITCA PauUMOHANBHBIMU Bblpaxe-
HUAMWU. B panbHenwem Bbl NO3HAKOMWUTECH U C APYrMMU BbIPAXEHUSIMUA, KOTO-
pble He ABNSIOTCA PaUMOHANbHBIMU BblPaXEeHUSIMAN.

Cnegyer 06patuTb BHMMaHME Ha CYLWECTBEHHOE pasfuyue B NOHATUSIX
Apobb n apobHoe Bbipaxerune. [pobb MOXET BbiTh Kak APOBGHLIM, TaK U LENbIM
BbipaXeHueMm, a ApobHOoe BblpaxeHue MOXET U He ObiTb APOBbIO.

Hanpumep, % 7] g — 310 apobu. Ho % — uenoe BbipaXxeHwe, a % —

ApobHoe BbipaxeHue. BoipaxeHue (x + 6):y He aBnsieTcs APo6bIO, HO ABnAeT-
CA APOOHbLIM BblpaXkeHueMm.

Hobasum, 4TO APOObL pasHa HyMIO TOrAa M TONLKO TOrAa, KOraa OHa vMeer
CMbIC/l, @ €€ YuCnuTenb PaBeH Hynio, T. e. %=0, ecmma=0wnb#0.

YnpaxHenus
1. Kakue u3 BblpaxeHuit
X 1 7 X a’—b?
9’ 3§’ a+b’ Ea’ ;+2’ ab
SIBJISIIOTCS. Opo6siMu?
2. [IlpencraBbre B BHae APOGM BhIpaxkeHHe:
a) 1%; B) —0,75; 1) 0,2x; X) (@ + b):3;
6) 32; r) 0,37 : LII; ¢) 22; 3) (x — 5): (v + 5).
3. Kakue u3 BblpaxeHwuit
2,4 ., s 20 da—b x| +1 X+ 2y
3a’b’, (3x+y)(3x y), % +3, 2. o

Ixy—7, 50, P -8 — ) :x

23
ABJIAIOTCS LEJIBIMU, @ KaKWe — ApOOHBIMU?

§ 1. Opobu n ux ceoicTea




10.

3anuuuMTe 4YacTHOE B BUIE APOOH:

a) 5z (et 3); B) (@ .t 25) & 1;
6) ¥ — 1) : 67 + 1) D@+a+1):0 -5b+7).
Brruucnure:
2392 — 1872, 372+63:3.7.
T B) T
172+ 442 +132, 8,32 —83-0,13
6) 30’ r) %
2
Haiiaute 3HaueHue Apo6u szx_%, eciu:
x“4+5x—6
a)x =17, B) x = 0; o) x = 0,5;
6) x = 3; r) x = =2; e) x = 109.

[To KakoMy NpH3HAKy W3 MHOXeECTBa OOBIKHOBEHHBIX [IpoOeil Buza %,

roe n < 20, BBIZENEHO MOIMHOXECTBO:

Sanumure I'IYTEM [epeYrcieHHus 2JIEMCHTOB MHOXKECTBO:

o)
A_{IS

Boigeaure U3 MHOXecTBa A TMOIMHOXECTBO!
a) HEeCOKpAaTHMBIX Ipobeil; 6) coKpaTMMBbIX ApoGeit.

ae N, a<15}.

PaccTosiHMe MEXIy TpucTaHaMM 24 KM. MOTOpHas J0aKa MMEET COOCTBEH-
HYIO CKOPOCTb U KM/4, @ CKOPOCTb TCYEHMs PEKH paBHa 2 kM/4. CKonbKo
BPEMEHM f 3aTPAaTUT HAa BEChb IYyTh MOTOpHas JIOAKA, JABUIAsCh MPOTHUB Te4e-
ausi peku? Haiinure 7, ecnu:

a) v = 38 kMm/y; 6) v = 18 KM/u.

BriaquuK MOMOXKMWI B GaHK @ p. Uepes rox ero BKIaj yBeludwics Ha b p.
Kakoil MpOLEHT p OT BKJIaaa HauuciseT GaHK exeronHo? Beipasure mnepe-
MEHHYI0 p depe3 a ¥ b. Haiinure 3HaueHue p, €CIH:

a) a = 200, b = 40; 6) a = 500, b = 30.

Fnaea 1. OpoOwn



11.

12.

13.

14.

15.

16.

17,

18.

[Ipu kakMx 3HAUYEHUSIX MepeMeHHOM Ipobb MMEET CMbICI:

2 2_ 5 1
12 6) x“+1 )x 25, r) 9

] ¥ B) —/——— !
B x?—9x+14 x2+25° x4

Hal‘&nme IOOMYCTHUMBIE 3HAYEHUsI MMEepeMEHHOM Wwis apodu:

. ) —]0 18
a) B) 2 ) s
|yl y'—64y
74 . , 2y—1
6) = : r) %, e) f—
¥ =5yl yi4+2y—3 Qy+1)y —(8y+4)
Haitnure o61acTh IOMYCTUMBIX 3HAYEHHI NMEPEMEHHBIX B BhIPAXEHUU:
4x? —1 4 X2 — 3
a : 5] z B ry ——.
) =3 g = ) ) 5

Haiigute obnacte onpeneieHus (GyHKIUH:
3
a) fx)=———; B) alx)=3%
X —X

6) g0v)=2=%; ) peo= 2L

CocraBbre IpoOHOE BbIPaXEHHME C OJIHOI TEPEeMEHHOM, Ul KOTOpOro 10-
NMYCTUMBIMU 3HAYEHUSAMM SIBIISIIOTCS:

a) Bce yucna, Kpome 3;

0) Bce yucia, Kpome —4 u 4;
B) Bce uucaa, kpome —1, 0 u 1;
r) Bce 4McCIa.

Haiinure MHOXECTBO 3HAYeHWil #n, MPH KOTOPHIX ApPOOb NMPUHUMAET 1ETbIe
3HAYEHHUS:

6 . 9 5
a) = rne n € N, B) oy e n € N,
6)2 roe n € Z; r)l— rie n € Z.
n’ 2 n+2’ .

HDH KaKHUX 3HAYEHWAX m, rae m € Z, IMPUHUMAET IEIbIC 3HAYECHUA IIpOﬁbI

B . U &
) 257 6) 3m 3 B) 7m_3 E) St

Ilpn Kakux 3HaYEHWAX y 3HAYCHHE APOOM PABHO HYIIO:

yu—9). Y +2y.
a) 20’ B) ] ﬂ) 3_V )
3 y +36 y +3y

§ 1. Apobu 1 ux ceoicTea 9



19. [lpu kakuMx 3HAYEHUSIX X PaBHA HYIIO JAPOOH:
2

4x — x° -+ x-1
a 3 B} ————
) 4x ) X—2r+x-2
4‘-x2. 4 9
) mwa i

20. ITonb3ysich OnpelnejeHUeM YaCTHOTO, JOKAXKUTE TOXIECTBO:

2+ — 4 3 4
a) MXIm-4_ . 4 B) 4 +tab+6azbz+4ab3+b - B
m—1 @ +3a’h+3ab’ + b
e 4_ g
% 1L _ 2 3a4l: 1 4 4a® +10d> 12449 _ (g —1)2+2.
a +3a+l a’—2a+3

YnpaxHeHus ANs NOBTOPEeHUsN

21. 3anuiuATe TNYTEM TEPEUMCIeHUsT 2JEMEHTOB MHOXECTBO OOBIKHOBEHHBIX
apobeil ¢ uMcauTeNneM, paBHBIM 1, U 3HameHareneM b, rue:
a) b — mpocroe ABy3HauHOE 4Mciio, MeHbliee 50;
6) b — mpocroe aBy3HauHOE uucio, Oosbiiee 50.
22. Paznoxure MHOIOWIEH Ha MHOXHTEIH:
a) 10ab + 15b% B) x> + xy — 3x — 3y; n) a* — 16;
6) 274> — 18ab; r) 2xy — 5% — 6x + 15y; e) 49 — b*.
23. Pa3ioXuTe Ha MHOXMTEIU BbIPAXKECHHE:

a) x> — 10x + 25; B) (a + 1) — 9a% m) X + 8y
6) y* + 6y + 9; r) ¥ — (b - 2)% & -2y

2. Ceolictea npobei

CHa4ana pacCMOTPUM OCHOBHOE CBOVCTBO APO6uM. [lokaxem, 4TO PaBeHCTBO

b be

BEPHO MpW BCEX AO0MyCTUMbLIX 3HA4YeHUsAX nepemMeHHblX, T. €. ABNAeTCA ToxXae-
CTBOM.

s=2 (1

MNycTtb %:k. Torga No ONpeaeneHunio YacTHoro a = bk. YMHOXuB o6e 4acTu

ATOro paBeHCTBa Ha ¢, OTAM4HOE OT Hynd, U NpUMEeHuB nepemecTuTensHoe
MU co4YeTatenbHoe CBOWNCTBA YMHOXEHWA, NONy4uMm, H4TO

ac = (bk)e, T. e. ac = (bc)k.

faea 1. Qpobwn




ac
Mo onpepenexuio YacTHoro, yuuTeisas, 4to be # 0, nmeem: -=K.

ac a ac

CpaBHuBas paBeHCTBa %:k " E=k’ 3aK/ioaem, YTo =

Mbl pokasanu, 4YTO NpW BCEX O0MNYCTUMbIX 3HAYEHUSIX NMEPEMEHHbIX BEPHO
paeeHcTBO (1), T. €. 3TO PaBEHCTBO ABNACTCHA TOXOECTBOM.

Ecnn BMECTO nepemMeHHbIX a, b n ¢ NoaCcTaBUTL NPOU3BOJILHLIE BbIPAXEHUS,
MMEIOLME CMbICN U TOXAECTBEHHO He PaBHbIE HYMIO, TO TakXe MOMy4UTCs TOX-
NEecTBo.

Takum o6pasom, niobas opobb (Yncnosas UK CoaepXalias nepemMeHHbie)
obnapaet cnegyloWmnM CBOWCTBOM:

€CNIN YUCNIUTENb U 3HaMeHaTenb AP0ty YMHOXWUTE HA OOQHO M TO XE Bbl-
paxeHue, He paBHbleé HYNIO, TO MNONYYUTCH TOXAECTBEHHO paBHasa e
Apo6sL.

3T0 CBOWNCTBO Ha3biBAOT QCHOBHLIM CBOVMCTBOM ADPOOU.

HacTHbIM cniyyaem 3TOro CBoWCTBa (koraa a, b u ¢ — HaTypasibHble Yucna)
SIBNAETCA W3BECTHOE BaM CBOWMCTBO: €CNW YUC/UTENb U 3HaMeHaTeslb OObIKHO-
BEHHOW ApPO6M YMHOXMTb HA OAHO W TO XE€ HaTypasbHOe YMCNO, TO 3HAYEeHWe
Apobu He U3MeHUTCH.

OcHoBHOe cBoiicTBO Apobn %:g nossonseT Apobb % 3aMEeHUTb TOXOEecT-

BEHHO paBHOW Apobblo BMAOa %. Takoe npeobpaszoBaHue Ha3bIBAOT IPUBEAECHU-

em_apobu K HOBOMY 3HaMeHAaresno.
5

Mpumep 1. Mpuseaém Apobb 5.7 K 3Hamewarenio 6a’h°.

3TO 03HA4YaeT, 4TO Mbl [OMKHBI 3aMEHWUTb OaHHYl0 Apo6b TOXAECTBEHHO
paBHO el Apobblo Co 3HameHaTenem 6a2h2.
Tak kak 6ab® = 2a®h - 3b, yMHOXMM YUCINTENb W 3HAMEHATENb AAHHOM APO-

61 Ha MHOXuTEnb 3b: B _ 58 _ 166
2% 24°%h3b 6%
MHoxutenb 3b Ha3bIBAIOT ZOMNOIHUTE/ILHLIM MHOXUTENEM K 3HAMEHaTeNio U
yucnutenio gpobu 2

24%h
MNMepenuwem Toxaecteo (1) B Buae
ac. g
be b’

NOMEHAB B HEM JIEBYIO U NPaByi0 4acTu.
9TO TOXAECTBO NO3BONSET APO6b %, T. €. Apobb, YnCNUTENb U 3HAMEHa-

TeNlb KOTOPOW UMEIDT OBLWNIA MHOXWUTENb, 3aMEHUTbL TOXNECTBEHHO paBHOM apo-
6bl0 BMOA %' Takoe npeobpasoBaHue Ha3bIBAIOT CcokpalleHnem apobu.
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Mpumep 2. Cokpatum apobu:
26x 2x2 + 6xy
== =———
13x Txy +21y°
PasnoXxum Ha MHOXWTENW YMCNUTENb M 3HAMeHaTenb Kaxaoin apobu u 3a-

TEM cokpaTuM ApoOb Ha OBOWMIA MHOXWUTENb YUCHUTens U 3HameHaTens (ecnu
Tako MHOXWUTENb OKaxXeTcs):

26x _18x-2 _2 s ;
e EE = (3necb 00WMIA MHOXWTENE — OpHouneH 13x);
2% +6xy _ 2x(x +3y) _ 2x
Txy+21y%2  Ty(x+3y) Ty

(3pecb 0BWMIA MHOXWUTENL — ABY4neH x + 3y).

y Mpumep 3. MNMocTpoum rpadpuk QyHKUUK
- x°—4
4__ y = x-2 :
3t _ O6nactb onpepgeneHus OYHKUUU eCTb MHO-

XEeCTBO BCEX 4ucen, KpoMme yucna 2.
Cokpatum apobb B npaBoi Yactu GopMybl:

2
1+ X —4=(x—2)(x+2):
x—-2 x-2 x+2.
/.2 Sol-l1-1olg 4 12 Monyyaem ¢opmyny y = x + 2, rae x # 2.
1 Mpadvkom ¢yHkUuMKM y = x + 2 ABnseTca

npsMas, a rpapukom GyHkummn y = x + 2, roe
X # 2, — npAMas ¢ UCKIYEHHOW To4YKon (2; 4)
Puc. 1 (puc. 1).

PaccMmoTpuM gpyrue ceoictea gpobw.

Ecnu y Apo6u M3MeHUTb 3HaK YMcnutens (MnuM 3HameHartensl) M 3Hak
nepen ApoObiO, TO NONYYUTCH TOXAECTBEHHO paBHaa el apo6b.

Mcnonb3ys NepeMeHHbIe, 3TO CBOMCTBO MOXHO 3anucaTb B BUAE TOXAECTB:
G=_8 9. 9 2
b 5’ =b b ()
[okaxeM TOXAECTBO ‘—: = —%.

-d

0603Ha4Mm apobb :z;g OykBoOl k, T. €. = k. Torpa no onpeneneHvio 4acT-

Horo —-a = bk. YMHOXuB o06e 4acTu 3TOoro paseHcTBa Ha -1, noayy4um
a = —bk, vinm a = —kb.
a

= i 6
Orcrona k-b, T. e k 5

3HayuT,

S
I
|

o8
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\ =g a
ToxaecTso ~_‘_’—b=—% MOXeT OBITb MONY4EHO W3 TOXAECTBA —-=—7, €C/M

YUCAUTENb M 3HaMeHaTenb Apobu —, 3anNMCaHHOV B NEBOI 4acTu TOXAECTBa,

YMHOXUTb Ha —1.

Mpumep 4. Haingém 3HaveHue gpobu
x3 - 3Py + 402 + 3)°
23— 2y -100°

+
6CN U3BECTHO, 4To X8 =3,
7x -8y

Yucnutensb U 3HaMeHaTeNb AaHHON APOOU — MHOro4YeHbl TPETbeW CTeneHu,
NPUYEM KaXObIA Y1eH 3TUX MHOMO4YNIEHOB MMEET OJHY W Ty Xe CTeneHb, PaBHYIo
CTeneHn MHOro4YseHa. Takme MHOro4YneHbl HasbliBaloT 0AHOPOAHbIMU. Ecnu pas-

AENUTL YUCAUTENb U 3HAMeHaTenb aToi Apobu Ha y° (uam x°), TO Nony4Mm Bbi-
paxeHue, 3Ha4YeHWe KOTOpPOro 3aBUCUT OT % wm = ).
Pasfenum YACAUTENb U 3HaMeHaTeNb AaHHOW apobu Ha y°. Monyuum Apobb

3 2
5 - 5
F y y

3 2
25} - () -0
y y
5x+8

¥ 5 %,
e 3 Haxoaum 3HauveHue e

M3 ycnosus
Sx + 8y = 3(7x - 8y), 5x + 8y = 21x - 24y, x =2y, =2
Moacrasum 3TO 3Ha4YeHWe B npeobpasoBaHHyld Apobb. Monydum:
28-3.224+4.2+3 _7
=!L-35.
2:22-22-10 B

Mpumep 5. Cokpatum Apobb i;:—g}gi—:g.
Paznoxvm 4ncnutens U 3HaMeHaTeNb Ha MHOXWUTeNu:
Bx—xy+2y-6_ @x-x)-(6-2y) _ xB-»)-2B-y) _ B-»N&x-2)
xy-3x+2y-6 (p-3)+(2y-6) x(-3)+2(0-3) @-3Ix+2)
Mo ceoitcTey (2) apobb S:S—yi%%g—)) MOXHO 3aMeHUTb Apo6bio —%
(Mbl M3BMEHAEM 3HaK OHOrO U3 MHOXMWTENEW B YUCIUTENE N 3HaK nepes ApobLio).

Oanee umeem:

G-»x-2)_ p-3x-2)__x-2
-3)(x+2)  (-3)(x+2) x+2

§ 1. lpobu u nx ceoncTea 13



Mbl paccMoTpenu npuMepbl CokpalieHns apobeil, y KOTOPbIX YUCIUTENb W
3HaMeHaTesNb ABAAITCA MHOroYNeHaMu C uenbiMu KoadduumeHtamu. Ecnm yunc-
nuTenb UM 3HameHatenb Apobu He ABAAETCA MHOrOYNEHOM C UENbiMU Koad-
$puumenTamu, To Takme Apobu MOXHO NPUBECTM, UCMOJL3YS OCHOBHOE CBOMCTBO
4pobu, K Apo6aM, YUCAUTENb U 3HAMeHaTeNlb KOTOPbIX — MHOFO4YEHbl C Uefbl-
MU Ko3ddUUMeHTamu.

1.2
_y 2
Hanpwumep, apobb 8 MOXHO NpuUBECTU K Apobu ﬁ, YMHOXWB €eé
_y_‘]
4
yucnutenb U 3HameHatens Ha 12.
YnpaxHeHus
24. Tlpusenure apobb K 3HaMeHatemo 12x7%y:
L: S s Toc:. 5
Y & ? 3 ® % D
25. Ilpencrasbre ABy4IeH 3x — y B BHAE ApoOM CO 3HAMEHATeJeM, PaBHBIM:
a) 7; 0) x; B) 9x + y; r) 3x — y.
26. Ilpusenurte npobb ﬁ K 3HaMEHaTeso:
a) ¥ — 2x; B) x* — 4; m) 6 — 3x; x) (x — 2)%
6) 5x — 10; r) 4 — 2 e) X — 8; 3) (e —2)°
27. Cokparure apobb:
Sxy. o, —216%7.
a) 3y e N gay
18ab . be . —494°
©) b’ D s ©)
28. Cokparute apobb (n — HaTypaJbHOE YHCIIO):
Sa™ 4867 175"+ | 91y !
D o ®) Sos T ) St L 28y +!
29. Haitnute 3HaueHue APOGH:
410 27 14% . 18° - 42
—= =1 = B ===
2) 8’ 5 9 B) 4.7 ) 12*
30. Cokpaturte npoOb:
aa—>5). X —ax (12a—12b)° .
8 =5 2) yx-2)’ R) (6a—6b)°
3+, 5(a—2¢)*. & (x—2) .
9 8(b+7° ) A —dac’ ) (x* — 4xy + 4]

aea 1. Opobu



31.

32.

33.

34.

35.

36.

CokpaTtute 1po0b:

a) ax —3a, ) 3b—9¢ 1) 6x%y —3xy” .
b ] S ]
bx—3b 5b> —15bc’ 6x’y
6) Sx+20v. 8a’ + 40ab . 8ab’
15x + 60y ab+ 52 ° 4a°D? + 8ab®
Cokparute aApoOb:
2 2 2 2
a —b", 2x+ 4y | (x—1)", a“ —49
b g~ L] T | X- —l
&) 3a+3b’ ) x2—4y? ) 5x—5 ) & —14a+49
2 2 2
x°—=9, 3a+15b , y +dy+4, b +10b+ 25
X N Ss— e) *—5—0j g ————
%) 4x—12’ ) a* —25b° ) Y +2 ) b =25
Haiinure 3HadyeHue apobu:
5x% — 35
a nmpu x = 0,12, y = 0,4,
) Eﬁ p y 54
2
6) 241309 oy g = 0,5, b = —2,6;
4a” — 25b
2 2
a’ —Bax + 16x 5 "
/=" qnpu a==, X=-;
) 4a* —16ax e 7 8
2 2
A=y B vema?
T npu b=-=, y=-=.
) 467 + 12by + 9y° P 4 6
Cokparute aApoOb:
gl 20x3 + 3 10x + 5y
9x% = 3xy + 2 2ax +ay — 2bx — by’
B2 +865+1., b%+2bd — by — 2dy .
6) 8 5 ﬂ.) 3 3 2
b =] b* +4bd +4d
ax +bx —2ay —2by. 9a> — 46’
B) ’ €) ke
3x —6y 6ab+2b—3a—4b
Cokparure apo0Ob:
& —ab?’ x2—5x+6
6) e T r B+ 76" + 126" !
xiyt -yt B2 gt 1pn
3nas, yto =— =3, uaiiaute 3HAueHMe APOGH:
x—5xly + 87— 3y | xt+ 5yt

a)

27 — 8xly — T2 422

xBy_x2y2+xy3'
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37.

38.

39.

40.

4"

42,

43.

Cokparute apoOHb:

3(x—a). 7a* —21ab. (2x — 3y)?,
) Na— ] B) 2—! ) =y T
(@a—x) 24b* — 8ab 6y —4x
x(b—y). 4x’—9y% . x-3)
6) 2= r) =2 e) W)
yo—b)’ 3xp — 2x (3y — 2x)
VYnpocTturte BbipaxkeHue:
ay —ab 10a—a? —25.
. B o) B) =515
bx —ax+by—ay. —a—3
0) ————=——: r) ———.
) at— b ) 2a—a’—4
ITokaxwure, 4yT0 3HayeHue apodu He 3aBucUT OT 1 (n € N):
sn+3_5n n+l__ an+4d
3) o= 6) S
rtipgntlygn K . {0y A

Cokparute 1po0b:

(a+1)2+1 (x—4)P?+(x—8)%—10,
a) at+4 R) (x+172+(x—=32—80"
) b +1 . ) (ax — by + (bx + ay)’ .

B+ +p+b62+b+1 (cx—ay) + (ax +cy)

9x?+3x+1 %) 2a* +a’ +4a’+a+2,

8lx? +9x2+1 208 —at+a—-2
8% —1 : 3) a—2a*+5a+26

16y° —ay* —4y? —1’ &-5a+17a—-13

[Moctpoiite rpaduk GyHKUMM:

2 4 2
_x"—16, _x —4x
a) y=310 6) y=2-2.
IMoctpoiite rpa¢guk ypaBHEeHHs
4x2—y2—2y—1=
2x+ y+1

3ameHHUTE OpoOL TOXIECTBEHHO PaBHOM ¢l npoObl0, YMCIUTENL W 3HAMEHa-
Telb KOTOPOH — MHOIOWIEHBlI C LEIBIMU KO3 dUIIneHTaMu:
S T
2) 3F T3, §) LSl tl
0,25x +0,75

faea 1. ApoOwn



44. YnpocTuTe BbIPAXEHHE:

nl (nt1)!
a) (n+1)’ 6) n-nl"
3amevanne, 3anuch n! unTaeTcsl «3H (pakTopUall» U 03HAYaeT MPOMU3BENCHHUE
BCEX HATypalbHbIX yucen or 1 jon, . e.n!l =1-2:3:-4.-..-(n—1) n

YnpaxHeHus ANs NOBTOPeHUs
45. Haiinure 3HaueHHe ApoOM:

2) 12,2-53 . 6) 3,62 +7,2- 15,4 +15,4%
5:0,96+2,6° 1,9(13,2—3,7)

46. Peuurte ypaBHeHMe:
a) (x — 2)x—3) =0
6) (x — D(x +2)=0;
B) x> — 25 =0;
) X = d4x=0;
nx-—9%+14=0;
e) X +7x —8=0.

47. Haitnute HauMeHbLIEE 3HAYEHUE BBIPAKEHMS:
a) X — 6x + 10; 6) a* + 4b* + 26 — 4ab + 10a — 20b.
48. Paznoxure Ha MHOXMTEIM:
2) X% +x+5; 6) ¥ -3y +y; B) a* — 16; r) a* + 324.

[ZI KOHTpOnbHbIE BONPOCHI U 3afaHnA

1. Kakoe BblpaxeHue HasbiBaloT aApobsio? TIpuBeauTe mpuMepsl YMCIOBOI IpO-
6u u gpobu, comepxailei rnepeMeHHbIE.

2. VYxaxuTe AOTMYCTHUMBbIe 3HAYEHWs MEPEMEHHBIX Ui IpOOH:

a) }—f—g; 6) ﬁ; a)afb.

3. Kaxkoe BbIpakeHHe HA3bIBAETCsl PALMOHAJIBHBIM, 1IJIbIM, ApoOHBIM? TlpuBe-
JIUTE TIPUMeEpbl LIEJIOr0 U APOOHOrO palMOHAJIbHbBIX BbIPAXKECHHIA.

4. CdopmyaupyiiTe OCHOBHOE CBOWCTBO ApoOM. 3amMIIMTe TOXIECTBO, BhIpa-
JKallee 3TO CBOWCTBO, U NOKaXWUTE €ro.

5. TlosicHUTe Ha IIpUMeEpe, KaK BBIMOJHACTCS COKpalleHHe apolei.

6. J[lokaxwuTe TOXIECTBa %" =—— U —= —% 1 chOPMYJIUPYITE COOTBETCTBY-

SHE
|
=

IolMe CBOMCTBA NpOoOH.

§1




§ 2. Cymma m pasHocTb gpoberi

3. CnoxeHue n BbluuTaHne apobeit

Mokaxem, 4TO CymMMy 1 pasHOCTb Apobei Bcerga MOXHO NPeacTasuTb B
Buae npobu,

PaccmoTpum cnyyaii, korga ase Apo6u MMEIOT OMHAKOBLIA 3HAMeHaTesb,
T. €. Apobu Buaa % " %.

Jokaxem, 4To B 3TOM Ccny4ae BbINONHAETCA TOXOECTBO
a b_a+b

(1)

Mo ycnosuio ¢ # 0, Tak kak B NPOTUBHOM cny4ae Apobu % 7 g HEe umenun

c C [+

6bl cMmbicna.
0603Ha4YMM Apobb % 6ykBoii k, a apobb g 6ykBoii /:

a-k, 2=1.
C c
Torpa no onpegeneHvio 4YacTHOro

a=ck,b=c v a+ b=ck + cl=clk+].
3Hauut, @ + b = c(k + ).

+
Otciofa, yuuTbiBas, 4o ¢ # 0, nonyuum, yto k +/7=2%2

c

Tak kak 2+2=k+1 n k+lwB¥l 45
c i C
£+2:a+b_
C c c

Mbl pokaszanu, 4To paBeHCTBO (1) BEPHO npu NioBbIX AONYCTUMbIX 3HA4YEHU-
fIX MEePEeMEeHHbIX, T. €. Mbl A0Kasanu TOXAECTBO.
Onupasice Ha ToXAEeCTBO (1), BbIMONHUM CnoxeHue TpPéx apobeii:
b, d (a b)+g=a+b+g=a+b+d.

a
—+-+==|2+2
[ C [ C [ & [s (s c

Boobwe ans aByx n 6onee apobeit BbINONHAETCS NPaBuo:

4yToObl CNOXUTL APOGM C OAMHAKOBBIMM 3HAMEHAaTeNsIMW, HYXHO Cno-
XUTb UX YUCNIUTENU, a 3HaMeHaTeslb OCTaBUTb NPEXHUM.

Mpumep 1. BoinonHum cnoxenue gpobei

xz+3xy 4y2—7xy
5x - 10y 5x-10y

Nmeem:
X2+ 3xy 4y2—7xy =x2+3ry+4y2—7xy= .rtz—ébcyhriy2 — (x — 2y) — =2y
5x—-10y = 5x—-10y 5x —10y 5x - 10y 5(x - 2y) 5
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Tenepb PacCMOTPUM PasHOCTL Apo6eit C OAWHAKOBLIMW 3HAMEeHaTeNnsiMu
W npeacTaBum eé B Buae apobu:
! aba(b)a—b_a-b
i B -'? i E

C c [+

B npeobpa3oBaHui Mbl BOCNONb30BaIMCh CBOMCTBOM Apobu: ecnu y apobu
M3MEHUTb 3HaK YACIUTENs W 3Hak nepen Apobbio, TO NOAYYUTCS TOXAECTBEHHO
paBHas ei apobb.

Takum 06pa3om, Mbl A0Kasanu TOXAECTBO

a b_a-b
2-o=2= (2)

M3 KOTOPOro cnegyeTt npasuno:

4100bI BbIYECTb M3 OAHOW APOOM APYrYyIO C TEM Xe 3HaMeHarenem, Hyx-
HO W3 YUCAUTENs nepsoii Apobu BLIYECTb YMCNUTENbL BTOPOW Apobwu,
a 3HamMmeHaTenb OCTaBUTh NMpPEeXHWUM.

Mpumep 2. BuinonHum BbiuMTaHue apobei
8ab - b? y 2ab+ 176°
124® - 36ab 124® - 36ab

Nmeem:
8ab- b _ 2ab+17b° _ 8ab-b® - (2ab+1759) _
12a® - 36ab  124° - 36ab 124° - 36ab
_ 8ab- b? - 2ab - 17b° _ 6ab —18b° _ 6ba-3b) _ b
12a(a - 3b) 12a(a-3b) 12a(a-3b) 2a’

Cpenaem BaxHoe yTo4HeHue. [lpn cnoxeHuwn ppobeit (MAKM BbINOAHEHWUW
Apyrux aewcTBuii ¢ opobsamMu) npuHATO npeobpas3oBaHUs NPOU3BOAUTL OO0 Tex
nop, noka B pesynskrate He Nony4YuTca Hecokpatumas aApobb.

Ana cnoxeHusa (Mnu BbluMTaHMNA) ApoGeil ¢ pasHbIMM 3HaMeHaTensMw
Apo6u npuBogaT K oBWemMy 3HaMeHaTenlo U 3atem BbIMNOJIHAIOT nNpeob-
pa3oBaHue Mo npaswiaM CNOXEeHWUs U BbluMTaHua Apobeil ¢ 0AUHAKOBbI-
MW 3HaMeHaTenssMu.

Mpumep 3. MNpencrtasum B BUae Apodbu Ccymmy
a
.
6x°y  8xy
Chauvana npuseném apobu k obuwiemy sHameHartesno. Havbonee npocTbim
aHameHaTeneMm SBnfeTca opHouneH 24x%°. [leicTBUTENbHO, KO3DdULMEHT
ogHouneHa 24x%y° paseH HauMeHblleMy OOGWEMy KpaTHOMY KO3hdULMEHTOB
3HameHaTenen gpobein-cnaraembix, a Kaxnas nepemMeHHas B3naTa ¢ HanbonbWmum
nokasarenem, C KOTOPbIM OHa BXOAUT B 3HameHatenu apobeit. JononHUTeNbHbINA
MHOXMTENb K Nepsoil Apobu paseH 4y°, a KO BTOPOit Apobu paseH 3x.
Umeem:

a b _a-4°  b-3x _ 4a)®+3bx
g T 237+ 297 2.3 °
6x°y  8xy 24x°y 24x°y 24x°y
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3ameTum, 4TO ecnu B KayecTse 0OLWEro 3aHameHaTens B3sTb Npovu3BeaeHue
3HameHareneil apobeii-cnaraembix, T. €. ogHodneH 48x°y* To Torpa npeobpa-
30BaHue okaxeTtcs 6onee CnoxHbIM.

Mpn cnoxeHnn wunu BblMUTaHWUKM Apobei, 3HaMeHaTeNM KOTOPbIX MHOro-
4neHbl, 3HameHarenn apobeil pasnaraloT (€CnM 3TO BO3MOXHO) HA MHOXMUTENW.
B pesynbrate ypactcs Halitu 6ofiee npocToi oblimii 3HameHaTenb.

Npumep 4. Cnoxum apobn —2— n —=
P afun; ﬁ—&w
CHayana pasnoXxum Ha MHOXWUTENU 3HaMeHaTesNb Kaxaowu apobu:
, A > y 4 9x
3x%-xy y-3xpy x@x-)) yy-3x)

MHoxuTtenn 3x — y U y — 3x ABNAIOTCS NPOTUBOMNONOXHLIMU BbiPDAKEHUSMMU.
Moatomy B KkavecTBe o6WEro 3HameHaTens MOXHO B3ATb x¥(3x — y) wunm
xy(y = 3x).

Mpopomxum npeobpa3oBaHue, B3AB 3a OOWMIA 3HAMEHaTeNb Bblpaxe-
HUe xy(3x — y) (AONONHUTENLHBLIN MHOXUTENL K NEePBO Apobu paBeH y, KO BTO-
poit — (-x)):

U S .. W(=x) _
x@Bx-y) yr-3x) xp@x-y) x¥3x-y)
_ -9 _(-300+80) _ _Gx-»@+3x) __p+3x
@x-y)  0(@x-y) xp(3x ~ y) xy

30ecb Mbl BOCNONb30BaNUChL CBOMCTBOM ApO6U: ecnn N3MEeHUTb 3HaK B 4MC-
nutene u nepep Apobbio, TO NOAYYUTCH TOXOAECTBEHHO paBHas el Apo6b.

Npumep 5. MNpeactasum B BUae Apobu BbipaxeHue:
2x_2x32—1ux2+ax_1_
x“—6x+8
2x% - 10x2 + 8x
x?-6x+8
yneH 2x — 1 gpobbio co 3HameHatenem 1 U BbINONHUM NpeobpasoBaHUS:

Mepenuwem 3TO BhipaxeHue B Bupe 2x —1- , 3aMeHuMm [OBy-

2x® -10x% +8x _2x-1_2x°-10x"+8x _

2x ~1-
x?-6x+8 1 x2-6x+8
_(2x-1)?-6x+8)-(2x°-10x*+8x) _ -8x°+ 14x -8 _
x*—6x+8 x*-6x+8
_(P+6x-8)+(-2%+8x) _ (-x*+6x-8) -2x(x-4) _
x?-6x+8 P-6x+8 (x-4x-2)
o2 __x-242c__8x-2
x-2 x-2 x-2

Mmaesa 1. OpoGwn



Mpumep 6. YNpOoCTUM BbipaXeHue:
x5+ 2%t + 4 8
x*+4x°+16 X% -2x+4

3HameHaTenb nepBoi Apobu MOXHO NPeacTaBuTb B BUAE PasHOCTU kBaapa-
TOB ABYX BblpaXeHwWin, ecnu npnbasuTb U BbIMECTb OOHOHYNEH 4x2,
Mmeem:
x5+ 2x% + 4x° 8 x5t o 8 _
x*+4x% 416 xP-2x+4 x*+8x%+16-4x° x?-2x+4

_ ox0+2xt 4458 8 _ X2 +2x + 4) 8 _
(P+aP-(20° xP-2x+4 (FPH+4-2)(x°+4+2%) x°-2x+4

. x e 8 _ x°+8
2-2x+4 XP-2x+4 x*-2x+4

St -2+d) Lo
x-2x+4

Mpumep 7. BoinonHum peincTeus:
1 1 2x 4x3
x=a x+a x2+d2 xteat
B aTtom cnyyae cnoxeHue BbiroAHO BLINONHATL MOCNAeA0BaTeNbHO: cHadana

CNOXvTb OBe nepsble Apobu, 3aTem K MONyYeHHOW cymme npubaBuTb TPETbIO
Apobb 1, HakoHel, K CyMMe MnepBbix TPEX Apobei NpubasuTb YeTBEPTYIO APO6b.

Nmeem:
3 3
1 s 1 P 2x + 4" _ 2x 2x ax® _
x-a x+a 214 x*+a* XP- x2+a2 x*+a*
=4 & e
x"—a“ x4+a“ xa—aa
YnpaxHeHus

49. TlpencraBsre B BHe JAPOOH:
5x—-3y , 8y—5x,

a+b b,
a) x X n) 10x 10x
—b, ¢ x2—2y2_x2——7y2.
y Sxy Sxy
2 AT -
B) x+y+2y x; %) az—b_a +b;
3¢ 3¢ 6b% 6b°
106+5  1—4b S_d?  S+d?
) & : 3) ¢ —d +c +d .
6a 6a 8c’d 8c’d

§ 2. Cymma n pasHocTb apobeit




50.

51.

anoc*m’re BBIpaXeHue:

a) 2c+7M6—3c_ B) Sp—29 2p—3q p+gq.

12¢ 12¢ °’ Ipg 3pq 3pg
a-—4b_2a—6b Ja—b. 17x—4y 8 +9 llx—16y
G emnigm it am Ui thg 2y

BhINONIHUTE ClIOXEHWe WKW BhIYMTAHHE Ipob6eif:

Sx—2y , y—4x 2a—-3b a .
a S B r ——+—;
) :cz—y2 Jc—y2 ) (¢z+b)2 (¢7t+b)2
Tz+8 5z—-2 . 8a —3b 2a+3b
6) Z2 -2, g4 — ;
) 2-25 £-25 ) (a—b? (a—b)?
2 2
. B) 16 55 e : e) 4y Xy

52‘

53.

54.

55.

etd et 4 P+xy+)y? 4xy+)?

IIpencraBbre B Buie JApobu (n — HATypaJlbHOE YMCIIO):

a) a’ o : B 2x3”+6x”_6x2"’+2.
-1 a-1 o"-12 -1
il 2% . Y_4y" 7y —30

6) I‘) r]+l TS

&= -
YrpocTuTe BhIpaXkeHHe:
a) Lot b’  (a-b). ) a>—3ab | Tab-—25b*.

3+ 3a+ b (@a-56 (Sb—ay

(@+b} | (@a—by. 81a> 9’ .
® 2vwt 2w ) 9a—3b)  (9a—3b7"

—x 9y2 x 8x’ 64_}73
B) ) g 3"
- —9y2 (2x—4yy  (2x—4y)

[MpuBenure npoﬁu K 0OlIieMy 3HaMEHATEJI0 M BBITIOJIHUTE CJIOXKEHHUE WIH
Bbl'{HTaHHE‘

=5y YT -5

a) —+1x, r) ?—Sm';—%;

B TR e

B) %+—%; e) yﬁ—f-ys_-y“

BbInoHUTE CIOXEHWE MM BbIYMTAHME:

a) §+%; ) J'c;z"'era_xa; X) %—5;3—;-’—;
6) %—%; 1) ”;‘2"’+%; 3) "2—;_.,"33 }3—3;
il afPigs Wiy

fnaea 1. [po6um



56. BrinosHuTe CIOXEHWE WJIHM BBIUMTAHUE:

1 1 a 1

x+y

a) +x—y; B) 5%-3 =+3’ ) T i g
a b ., 3 b B=y
O 5w Y o vy L ©) %-20 5-25"
2
57. Hokaxurte, uto npH mobeix x # y u y # (0 BblpaxeHue + a0 GeRC e

x-y -y
MPUHMMAET eIUHCTBEHHOE 3HAYEHME.

58. IlpexncraBsre B BUIe apobwu:

a+3 a—9 2 1 c c+2
a) ——+——=: B + H ;
) a@—3a 3a-9 ) X+xy  xy+2)? ) -9 -3¢
b—4 2 1 1 d+1 _d*-4
6) = ——; r - ; e) T — -
) %4 -7 e i S E S T
1 1 1 1
59. Vnpocrute BbipaxeHue: a) — + ; _——
p P ) al - (n+1) ) nt o (n=1)!
60. 3anonHuTe Tabnuily, BHIMUCAMB 3HAYEHWUS BRIpAXEHW @’ + a M %H 57
YKa3aHHBIX B Tabiule 3HAYEeHUH MEepeMEeHHOH a.
a
1 Z 3 4 5 6
a + a
J .
a a+l1

KakuMu 4uciaMu SIBISIIOTCS COOTBETCTBEHHBIE 3HAYEHWSI THX BbIpaKeHUii?

61. Ynpocrute BeipaxeHue (n € N):

a2 _6a" 1+ 9q" 3g"! X" —6 XM —6x"+8,

%) P92 +2a~21  a-3° B) 2’ +6 = O —4
xn'-l J_7rl—l . (a"+b”)2 (an_bn)l 84"
6) 1 _n+l s r) g = 3
x"y—y" X" — xy” a’—b" at+ b 22"_[
(5)
62. TlpencrasbTe NBYyWIeH @ — b B BuAe APOOM CO 3HAMEHATENEM, PaBHBIM:
ay I; 6) 3; B) a; r) a + b

§ 2. Cymma 1 pasHocTe apobei




63.

64.

65.

66.

67.

69.

[Ipeo6pasyiite B Apo6bh BhIpaXeHHUE:

L x+y 16
a) a+-— =1 =L
) e B) s L o p—4 e +
e y) d+d
0) b- bﬂs r) +y; e) c+d-15-.
Ynpocrute BbIpaXkeHHE:
x+3 x 9 1 2 1
a) = e : r — + -
x  x-3 xP-x ) (@a-3?7 a-9 (a+3y
3 2 30 1 6x x—2
0 — + ' - :
) y+5 y=5" 225’ 0 x=2 x-8 x*+2x+4
B) b+c ... b B—iE ) 1 _ 10x+3 x+4
—be B - bBtbe x+3  P+27  xF-3x+9’
l'lpenc*raab're BhIpaXeHWe B BMIE APOOHU:

4 A i _x=2, B) 26 b 6b+2
xy—4x-3y+12 y-4 a+2ab 2a-3a’  2a+4b—6ab—3a®’
2 2
+3b -
6) ¥y & 2 : r) : a — ab—3a
xy—5x+y—-5 x+1 a—ab+3a—3b a +ab+3a+3b
VIIpoCcTUTE BhIPpAXEHUE:
s 2 3 2
a)(" ) (xzy)_” 5) A S
X+xy xP—xy x—-1 x+1 x-1 x+I
-9 X’ +6xy+9y° . c+1)’  x+? 1 1
6) 6x — 18y 6x + 18y +3y; D x x+2 X x+2

Jlokaxure, 9TO TPH JIFOGBIX JOMYCTUMBIX 3HAYEHUAX NMEPEMEHHOW 3HaYeHWe
BbIDAXEHMSI:

a 3a° +81
a)

a-3" 29

SIBJISIETCHA TIOJOXMTE/IbHBIM YHCIIOM;

2% +854+6 , (b—1)
2 » -9 L =

SIBJISIETCSI OTPMLATE/IbHBIM YHCIIOM.

JloKaxuTe, 4TO npu JiloOOM HATypaJbHOM A BEPHO PaBEHCTBO
2n+1 1

nn+1)> (n+1)?
Bocnonb30BaBIIMCh 3THM PAaBEHCTBOM, HAaWIWTe 3HAYEHUE CYMMBI

3 =) v 9
]2,22+22_32+32_42+42_52'

.
=

IpencraBsTe cymMMy B BUIE APOOH:
1 1 1 1 .
) GINGT) T e ) T GrIe s | GrdETY)

1 1 1 1
6) (x+1(x+3) > (x+3)(x+95 + (x+5)x+7) + x4+ 7x+9)

Mmaea 1. Opo6wu



70. TlpencraBkTe B BUIE APOOHU:
1 I 2a 44 fal .
a + + -
) 2t s A+4  d*+16 d®+25

1 2? 4p° gp!t

|
6 + :
) -1 B+1 *+1 BB+1 B%+1
71. ¥YnpocTture BhIpaXKeHUE:
a) x—3 x+2
X+2?r—9x—18 x2+5x+6
6) a®+b° 3a%b?
d(@+3D)+ G+ (@ +b)
5 20122 +24x—16  2x*—8x+8

05 —3x2+6x—4  0,125x>—05x+0,5
a@—(b-cP  (a+b+c) .
(@a—b+c) (a+clP -5

r)
x=y =y -y -y +yx-y
) X # x2 X x* '
YnpaXXxHeHWa AN NOBTOPEHUN
72. Peuwure ypasHeHue:

e—=1 _2e+3. . Sxkl5, (2x—I)(3x—2)= z_x—ﬁ,S,
a) =3 T 6 B) 6 x 5 °
Ix—4 ,_8-—1, (x—=3)2x—4) _ 5 2 6x—7
o) 3 2—~——~5 § ) —p——— 2% =

73. JdokaxuTe, uyTo mapabona y = x’ M mnpsMmas y = 14x —49 HMEIOT TOJILKO
OJHY OOILIYI0 TOYKY.

74. Haiinure KOOpAMHATBl  TOYEK  IIepeceyeHHUs rpadpMka = ypaBHEHUS
X’ —y =9 ¢ ociMH KOOPIMHAT.

4. MNpepncrasneHme opobu B BUAE CyMMbl Apoben

Cymmy ayx unun 6onee gpobeil MOXHO eguHCTBEHHbIM 0oBpa3om npeacra-
BUTb B BUOE HECOKPaTtUMoi Apobu, YMCAUTENb U 3HaMeHaTeNb KOTOPOin — ue-
nble YuCna UM MHOMOYMEHSI.

ObpaTHas 3agada — NpeacTasneHne OaHHOW Apobu B BUAE CyMMbl ABYX WU
6onee gpobein — HeonpepenéHHas, T. €. AONYCKAET CKOMbKO YrOAHO PELUEHUN.

DeiicTBuTENnbHO, ecnu aaHa Opobb % M Tpebyerca 3ty Apobb NpeacrasnTb
B BUAE CyMMbl aByx apobeil, TO B Ka4yecTBe OOHOrO U3 CnaraemMbiX Mbl MOXEM

B35iTb NPOW3BOJILHYI0O AP06b %. Torpa BTOpas Apobb paBHa PasHOCTM %—5.
ad - be
T. e. apobu I

§ 2. Cymma u pasHocTb apobei




Hanpumep, oOblkHOBEHHYIO Apo6b "1?:5 MOXHO NpeacTaBuTs B BUAE CYMMb
Asyx opobei cnegyouwmm obpasom:

7 3+4 3 4 1 1
212 12tz aty
nnun
T4 4+10 4 10 1. 5
12 4 24 24 "24 6 12’
nnun

3
X

Opobb b MOXHO NpPeacTaBuTb B BUAE CYMMBbI MO-pasHOMY:
2=

X3 =x3—x+x_x3—x+ 5 _x(.:cz—1}+ X x4 =X
=1 x2—1 ¥*-1 x*-1 x¥-1  x*-1 x? =1
unn
x3 _x3-1+1_x3—1+ 1 _
-1 -1 X1 21
_x-1)eE+x+1) 1 _x2+x+1+ -
(x=1)x+1) x2 -1 x+1 -1
— X(x+1)+1 1 _x(x+1)+ 1 iy 1
x+1 x2 =1 x+1 x+1° 24
1 1
=x+——+ .
x+1 x2_4

HAna npepctasneHus apobu B BUAE CYMMbl HECKONbKUX Apo6eit MOXHO BOC-
NnoNb30BaTbCA Ti M _Heon SIEHHbLIX K MUMEHTOB. ITOT METoh Brnep-
Bble npumeHun ¢paHuysckuini dunocod Pere [ekapt (1596—1650) B cBoeit
KHure «PaccyxpaeHve o mertoge» (1637).

Mokaxem CyTb 3TOro MEeToaa Ha npumepe.

HAekapr PeHe (1596—1650) — dpaHUy3cKuit
dunocod n maremaTuk, GU3nK U GU3NONOr; 3anoxun
OCHOBbI aHaNUTU4EeCKOoW reomMmeTpuu, BBEN NOHATUA
nepemMeHHon BenuuuHbl U GYHKUMKW, aBTOP MHOMMX
anrebpaunyeckux o0bo3HaYeHUIA.

Maea 1. Opobu



Mpumep 1. Npeacrasum pobs 2§+§ B BUAE CYMMbI (MNWU pa3HOCTK) ABYX
-

apo6eit, 3HaMeHaTensaMM KOTOPbIX ABASIOTCS [ABY4YNEHbl NEpBOi CTEneHu.

3HameHartens Apobu i;"i eCTb MPOWU3BEAEHUE JIMHEeNHbIX [BY4NEeHOB

2x +6 = Y
- + . - W MMbI "
(x — 2)(x + 2). NpencraBum Apobb T uoe cy npobe 5
n —5 roe aw b — HekoTopble 4ucna, T. €. MOKaXeM, YTO NP HEKOTOPbIX
3Ha4YeHuax koapduumeHToB a U b BbINONHAETCA PaBeHCTBO
x+6 __a b
x-2)x+2) x-2 x+2
Cnoxum gpobu B nNpaBoil 4acTu HaNWMCaHHOrO PaBEHCTBA:
a_,_ b _ax+2a+bx-2b _(a+bx+2a-b)
x=2 x+2 x*-4 x2-4 '
PageHcTBO

2x+6 _ la+b)x+2(a-b)
x?-4 x2-4
[OKHO ObiTh TOXOECTBOM.

Tak kak 3HameHaTenu Opobeit paBHbl, TO OOMKHbI ObiTh pPaBHbl WU YUCHU-
Tenu, T. e.

2x + 6 = (a + b)x + 2(a - b).
Otciona umeemMm cuctemy
a+b=2,
2(a - b)=6.
Pewwus eé, Haillgém, 4to a = 2,5, b = -0,5.
CneposaTtenbHo,

2%+6_25  05_ 5 _ 1
x2-4 x-2 x+42 2x-4 2x+4°

MNpeacraeneHne Apobu B BUOE CYMMbl HECKOSIbKUX CNaraemblx MO3BONSET
npoLle pelsatb HeKoTopbie 3aaaun. Mokaxem 3To.

X3+ x 4222
37x
Mpeacraeum aaHHyio Apobb B BUAE CyMMbl ABYX ApPOGei U NpoBeaém Bbi-

yucnenus. Mony4um:

Mpumep 2. Harpém 3HavyeHue gpobu npm x = 6.

. 2 2
X4x4222 _ x(P+1) 6:37 _xP+1.6_6+1 6_4,4_0

37x 37x 37x 37 x 37 6




22 - Tn+12

Npumep 3. MNpu kakoM uenom n 3HayeHue Apo6u =

ABNAETCH

uenbiM 4ucriom?
n 2n2 - Tn+12
peacrasum apobb — -3z B BuAE CymMMbl MHOro4neHa v apobwu. ns

3TOro pasgenvM MHOro4YneH 2n? - Tn + 12 Ha agy4neH n — 2. JeneHve BbINon-
HAKOT OOLIYHO YIrONKOM Tak Xe, Kak npu AeneHun Uenbix Yucen:

_2n2—7n+12 n-2
2n® - 4n 2n-3
_=3n+12
-3n+ 6
6

B peaynsrare geneHus nosyyunu, 4To 4acTHoe paeHo 2n — 3 M ocTaTok pa-
BeH 6.
Otcilopa cnegyert, 4To
2n° - Tn+12

=2n—3+i.
n-2 n-

2

Oeyunen 2n — 3 npu moboM UENOM n SBNSETCA uenbiM 4mciom. pobb

n—§2 NPUHMMAET Uenble 3HaveHusi, ecim n — 2 € {-6; -3; -2; —1; 1; 2; 3; 6}

n Tonbko npu atux n. Otciopa n € {-4; —1; 0; 1; 3; 4; 5; 8}.
3HauuT, npu n € {-4; —1; 0; 1; 3; 4; 5; 8} nanHas Apobb ABNSETCA LENbIM
YUCNIOM.

-Tn+12
BbINONHUB [ENeHve, Mbl NpeacTasunm apobb 2”2,1—_"2 B BUAE CyMMbl
[OBYX cnaraembix: MHOrouneHa 2n — 3 v npasuibHOM Apobu, T. e. Apobw, y Ko-
TOPOIA CTeNeHb YWUCIUTENs MeHblue CTeneHu 3HameHartens. Takoe npeobpaso-
BaHWE Ha3bIBAIOT BblAE/IEHUEM LEION HacTv m3 Apobu.

3aMeTuM, 4TO ecnu npu AeneHuM MHOrodneHa Ha MHOro4YneH B ocTaTke
OKaXeTCH HyfMb, TO 3TO 03HA4AET, 4TO AAHHbLIA MHOrO4IeH AenuTca Ha npyrow

MHOrouneH. Hanpumep, MHorouneH 2x° — 13x° + 16x — 5 genutca Ha AByYNeH
x— B

2x° ~13x2+16x - 5 ’—:‘i
T2x3 1022 2=

- 3x? +16x

T —8x%+15x
x-5
X—B
0

Maea 1. Opobu



Mpumep 4. Halipém 3HauyeHne apobu

342 + 5ab + 205°
2-0,2
a

= , €CNVU M3BECTHO, 4YTO

MpeacrasuM AaHHYlO Apo6b B BUMAE CYMMbl, NMOAENMB MOYNEHHO KaXObli

YfieH YUCNUTENs Ha 3HameHaTenb, a 3aTeM 3aMeHWM YacTHOe — ero 3Ha4yeHwu-
eM — yucnom 0,2:

3a? + 5ab + 20% _ 3d® Sab

200°
a2

=32 20, 2F 3+5—+2cr()2

=3+5-0,2+20-0,2°=3+1+0,8=4,8
YnpaxHeHus

75. Ilpencrasbre ApoOb B BUOE CYMMBI IBYX Ipo0ei ¢ OQHO3HAYHBIMM 3HaAMEHa-
TEJISIMU:

8. 15, 29, 41
2) 15 0) 5% ) & N &
76. Ilpexncrasbre ApoOb B BHIE CyMMBI TPEX npobeit
119, 103
182’ 0) 165°
77. Ilpexncrassre npo6b -5 B BHIE CyMMBI TpEX apobeii co 3HaMeHaTeNnsIMU
a) 5, 6 u 15; 6) 4, 6 u 12; B) 6, 10 u 30.
78. Ilpu Kakux 3HAUYEHMSAX a U b BBINOJIHSETCS TOXIECTBO
3x _a b .
) G+Dx—-2)  x+1 t a2
5x—~3 = a b 9
6) 24 x—3" x+3
79. TlpencraBbre ApoOb B BUIE CYMMBI IBYX ApoGeii, 3HAMEHATENU KOTOPhIX —
MHOTO4JIEeHbl MEepPBOi CTeNEeHW OTHOCHTEIBHO X
Sx-1 . 4x + 3, x+28,
3 B ] 3
) x(x—1) ) a2 —1 %) x2—36
Tx —6 x+2 3x—4
0) ———; r) =——; —_—
) G oa- ) x2 =25 ) i+
80.

[IpencraBsre 1po6b B BUIE CyMMBbl IBYX ApoOeil, 3HAMEHATEIM KOTOPBIX —
MHOTOWICHbI TMEPBOI CTEIEHMU:
) bx+1 .

x+17 i
axt—1’ B) 2x—D)(3x+2)’
3x+18, Tx —6

6) 9x?—4’ r)

(4x—1)(3x - 5)°

§ 2. Cymma u pasHocTb apobeit




81.

82.

83.

84.

8s5.

86.

BoinonHure neneHue MHOrOWIeHa Ha MHOTOWIEH:
a) (@ — 4a® — 16a + 15):(a + 3):

6) (6x* + 13x° — 9% — 3lx — 14): (3x + 2);

B) (y3 - 2ly — 20):(y + 4),

r) (86* — 226° + B* + 16b — 15): (2b — 5).

Beiaenure 1enyio YacTb M3 ApOOM M BBISCHUTE, NMPU KAKUX HATYpalbHBIX 1
Ipo6b MPUHUMAET HaTypasibHble 3HAYCHMS:

T +3n+12. n-"7%. n—8n+17,
BT 7 mMEE WeRT
2 —8n+5, n—3)7°. w—6n+12n+3
6) = ) I’) 3 " e) T
n (n—2)
3Hag, 4T0 m € Z, HaluuTe Liejible 3Ha4YeHusl Apobu:
2 2 3
m°—10m+ 27, (m—6)", (3m — 4)
a) m—>5 : 6) m—3° B) e
x—2) :
Haitnure 3Hauenue npobu ——=—, eciu:
a) X=3; 6) T=X=1; B) &= 7
y y ¥

2
+

JlokaxuTe, 4TO TIpH JIOOOM X, OTIMYHOM OT HYyJsl, 3HaueHue apobu 3.':2 :‘
+

SIBJISIeTCSl JPOOHBIM YMCIIOM.

X2 —dx+6

Ykaxute Bce TOUKM rpaduka GyHKUMH Y ==———

SABJIAIOTCS LECJABIMH YHUCIAMH.

, KOOPIMHATBEI KOTOPBIX

3anuiInTe YPaBHEHUs BCeX NMPAMBIX, HE UMEIOLIMX OOIIMX TOYeK ¢ rpadukoM
x-1

ymaun flx) = 2 =x=1

a) (2; 3); 6) (2; 4); B) (0; 1).

W MPOXOISAIIHUX Yepe3 TOUKY € KOOpAWMHATaMH:

x-3)°
9x2 +27x — 27

Jokaxute, uto rpahuku QyHkuuil y = —2x + 6 u y= e He

UMEIOT OOLUMX TOYEK.

Ynpaxsenuns Ans nosTOpeHns
89.

BhInonHWUTE CIOXEHWe WIM BhIYUTaHUe Apobeii:

) x+4d = x = a2+b2_ L .

Mt oA a@+b a+tb’
3 y+7. 1 3ab

0) 2)’+1+1—4y’ r) P e

fmaea 1. Opo6u



B+b+b+1
L L
l+=+=+—=
b ¥
91. [IBe peuHbie nMpucTaHu A U B pacnojioXeHbl Ha PacCTOSAHUU S KM ApPYr or
apyra. Mexay HUMU KypcUpyeT KaTep, CKOPOCTb KOTOPOTO B CTOSIYEH Boje
paBHa v KM/4. CKOpoCTh TeyeHus peku paBHa 3 kMm/4. CKOITBKO BpeMeHH !
(B yacax) norpedyercsi Katepy Ha nytb oT A 1o B w oGpatHo? Haiinure 7,
ecim s = 60, v = 33

npu b=—1

90. Haiinure 3HaueHue apobu 5

|2| KoHTponbHbie BOMPOCbI M 3afaHus

1. CdopmynupyiiTe npaBuia CIOXeHWs U BbIYMTAHUSA Opobeld ¢ ONMHAKOBBIMM
3HaMeHaTtessiMu. [lpuBenure npumepsl.

2. B uéM COCTOMT TpaBWIO CJIOXeHUs ApobGeit ¢ pasHbBIMM 3HaMeHaTeasIMM?
[IpuBeauTe npumep.

3. [Ilpencrasbre npobb xfxg B BHAE CyMMbl aOpo0eil Buia ‘13 -l-%, HC-
MOJB3YSl METON HEOlpeneNéHHbIX KO3(hOHUIIMEHTOB.
nt—2n+6

4. Haiinure uesble 3HAaYEHUs] 1, MPH KOTOPBIX 3HAYEHHE IPOOGH =

SABJIAECTCH LECJIbIM YHUCIIOM.

§ 3. MNpousBeaeHne u 4actHoe Apob6ewn

5. YMHOXeHue ppoben.
BosseneHue apobu B creneHb

Mokaxem, 4TO npousBepeHue aOpyx Opobeirl TOXOEeCTBEHHO paBHO aApobu,
Yy KOTOPOW 4MCAUTENb PaBeH NPOU3BEAEHUWIO YUCIUTenei, a 3HameHatenb —
npouseegeHnio 3HameHarenein nepemHoxaembix apobei. MiHaye roeops, Aoka-

a
XeM, 4To ecnu 5 U % — MPOU3BOMbHbIE APOBKU, TO UMEET MECTO TOXAECTBO
a c_ac
b d _bd (1)

O603HauMM 3HaueHue apobu % 6ykBOW k, @ 3HadeHne Apobu = Gyksow /:

%:k, 5:1. Torga No onpepeneHunio 4acTHoro a =bk n ¢ =dl. NepeMHOXUB

npasbleé W NeBble YaCcTU ITUX PABEHCTE U MPUMEHUB NEePemMecTUTEeNbHOE U Co-
yetatenbHoe CBOMCTBA YMHOXEHUs, HaOeM, 4To

ac = (bk)- (dl) = (bd)(kl).

§ 3. MpoussegeHue n yactHoe gpobeir




Otcilopga, yuuTbiBass, 4to b # 0 n d # 0 w, cneposarensHo, bd # 0, no-
AYHUM:

=ac
kl_bd.

Moacrasue BMecTo k 1 / apobu " NONYYUM:

c
E:
R
b d~ bd
Mbl aokasanu, 4To paseHcTBO (1) BEpPHO Npu NoBbLIX JONYCTUMBIX 3HAYEHW-
AX NepPeMeHHbIX, T. €. ABnsSeTca ToxaecTsoM. Onupasck Ha ToXxaecTso (1), MOX-
HO [AoKasaTtb, 4TO

e
b
€

b d bdf
i g.e e fa el & o ¥ oo
LencTeurtensHo, E'E'?‘(b d) N aF

Takum 06pa3zom, npu yMHOXeHUU Opobeil MOXHO MOoNb30BaThCA NPaBUIOM:

yT100Obl BLINOMHUTE YMHOXEHUE APOo6ei, HY)XHO NEePeMHOXUTb MX YUCNU-
Tenu U 3HamMeHaTenu OTAesNibHO U NepBoe Npou3BefeHue 3anucartb 4Yuc-
nutenem, a BTopoe — 3HameHaTenem apobw.

4
MNpumep 1. BbINONAHUM yMHOXeHVE apobei ;—3 n %.
v x

MNpyYMeHUB NPaBUNO YMHOXeHUs gpoben, nonyyum:
x 142 x* 142 _ x.2_ 2

a® - 2ab ap°

Mpumep 2. Hainpém npousseneHne gpobein 7 " ST

Mo npasuny ymHoXeHus apobeil umeem:
a®-2ab 4K  _ (a® - 2ab) - 4b° _ ala-2b)-4b° _ _4a
b P-4 P-4  bla-2b)a+2b) a+2b

Npumep 3. BbinonHUM ymMHOXeHne asydneHa (x°—8) u apobei e

Tx—21
9x? +18x + 36

Mpenctasum AsydneH x° — 8 B Buae opobu co 3HameHatenem 1 v npume-
HUM MPaBuNo yMHOXeHusa apobeii:
X -8 1 7x-21  _
T 3 _3x-6x+18 O9x2+18x+36

_ x-2)(P+2x+4)Tx-8) _ (x=2)(P+2x+4)-Tx—3) _Tx—14
(x(x—3)—-6(x—3))-9(x2+2x+4) (x—3)(x—6)-9x2+2x+4) 9x—54

Maea 1. [poGwu




Wcnone3ys npaeBuno ymHoxeHwus apobeit, BbiBEAEM MpaBuio BO3BeOEHUS
npobu B cTenewb.
Nmeem:

n pas

a\"_a a T T S

(E) “b b B bbb b
n paa n pas

3HauuT, (“)H—a”
HaiuT \3) =&

nuTenb M 3HameHatens ApPo6u W nNepsBblii pe3ynsTaT 3anucaTh B YWUCIMU-

I YT0o06bl BO3BECTU APOOGL B CTENneHb, HY)XXHO BO3BECTH B 3Ty CTeneHb Ymc-
Tenb, a BTOPOil — B 3HameHaTens gpobu.

Mpumep 4. Bo3seaéM apobb =5 B 4ETBEPTYIO CTENEHS.

3
MpumeHns npasBuno Bo3BeaeHWs ApPobu B CTENEHb, NOAYHUM:
(31)2 g oh* 16t
3?] @)t 304 81b

Mpumep 5. YnpocTtum BbipaxeHue
( a®+3a-10 )_(a2+2a)2"

a2+?a+10 2-a
Umeem:
(a2+3a 10 ) e +2a ((a 2)(a+5)) (a{a+2))2"
a2+7a+10 (a+5)a+2) a-2
:(0—2)2”_62"-(a+2)2”=
(a+2)2” (a~2)2"
YnpaxHeHus
92. BBINOIHUTE YMHOXEHHE:
a) 12.2; B) 1555 ) %% x) 42—y
6) 1222, ‘j;‘-?ﬁ, ¢) 3—;—% 3) 5. 26ab.

§ 3. Mpouasenenvie u yacTHoe apoGei S

2 Anre6pa. 8 k.



93. [IlpencraBsre B BHAe ApoGH:

_up’ 12¢. s z.(u ? )
a) e r) —3c’d ood)

48x° ( SOy) Wy 54 8a.
9 1255 | 93 X) 4a® xy 15

_ 35a%x* _(_ 275"). 3 28 o 43
B L5l %) =5 nBdP.

94. BHINOJHUTE YMHOXEHUE (1 — HATYpaJIbHOE YMCIIO):

o ¥ ! d+8 dW Y —d,

o P B) a"  a — b PO

y g, Pl g
pn-2 g1’ x4l X+

95, IlIpeoGpa3yiiTe B ApoObL:

Sx+y) 4’ x—6y X . - _8a
%) &y  T(x+y)’ 9 xy  xy—-27 N 2 " 3a+3b’
2a-2 6a° . 3a & —ab. x—4y X
6) 3ab  S5a-5b’ r) ab—b> 60 ©) X2 x4

96. YrnpocTuTe BbIpaXeHHE:
(a—x)? 2d*+4ax+2x, 1 ’ )
a r) ————-(a° — 25b%);
) @+x? 3a—6ax+33 ) a* —10ab + 25b° ( %
2 2 2 -
6) 2 — Gt 9) 21 , W G2 +5P+4(2+5)+4 2x 18,
3x°—9% X2 —10x +21 (x +7)
) x2—1 Sx+10y. i Y +18y+77 S5y—35
X+ L+x y—49  (+8)P+6(y+8)+9

97. Jloxkaxure, 9to ecim @ + b = 0, TO BEpHO PaBEHCTBO

( a* + 6ab + 90’ )2=.1_
a® +10ab + 25b 6

98. BoimomHUTE YMHOXEHHE:

2) Y16 xy+y? 1 B) (+x+x _ x?+6x+36
Ptxy dy-y y+y—l2 ©-216 x+23+3xF+2x+1
6) &ty @-x 1 . i (a+by—3ab  a* b

x—yP? 2 x+yP—(x—yP Prdbrabl +8 d+b



99.

100.

101.

102.

103.

VYnpocTuTe BHIpAXEHHE:
a’+3ab—2a—6b a—3b. -8  10x 15

a s B . . e
) a* —9b* a4 ) 25x? xX+x+4 xE+dx—12]
6) 2= +2x—10y y-2x. Y+21 _ y+2 Y +y-2
) TR " r) —— T :
4x — xy x—3y Y—4 y¥-3p+9 y+4ayp+3
Bo3Benure B cTerneHb:
3 2\? 2\2 2 3
A x a 3x x“—14x+49) .
R P T PR B R E e
)(2y) ) b ) »’ ) ®—12x+35)°
4 3 3\3 2 2
Y. 2a 2x 6a’ — 54
o (—) r (—); ¢ (——); 3 ( )
) 3 ) Sh ) ) ) 3
Ynpocrure BbhipaxeHue:
3 2 2 6 2 2\3
a) ("'J’) W)Y 8, B) (_,x +xy) (2 —x -y) :
x+y] (x+y}—dxy xy =y x? + 2xy +?
2 2
6) (az—bz) (@—b)’ +2ab. ) (ab—5a+ﬁb—30)"_( a*+6a+9 )
&+ b (a— by ab+6a+3b+18 106 — b —25
Haiinure 3HaueHue BBIpAXKEHUS:
) 9y — 60y +100 0,6y +1 Strt B
9y2 +30y+25 06y-2’ 37
3
= » o !2
6) O,Z;F 25 .01.: 02 o x=_1£_
6x?—12x 022+ x+5
2 Lol
VipocTyTe: BHpaxeime @ +4a’ +10a+12 @ —3a’+8a

-t +2a+16 a +2a+6

YnpaxHenus Ans nosTopeHus

104.

105.

106.

Haiinure 4acTHOe M OCTaTOK OT JEJIE€HHS] MHOIOYIEHOB:
a)a'+ 54’ —6a+1ua -3+ 1;
6) 26 —66° + 30 —2m b — b — 2.

Cpennsisi CKOpOCTb NAacCaXMpCKOro I0€3la Ha ydacTKe OT MyHKTa A [0
nyHkra B pasHa 80 km/4, a toBapHoro — 60 km/u. KakoBo paccrosiHue
MEXIy NMyHKTaMH A W B, ecnu M3BECTHO, YTO 3TOT NYTh MAaCCAXUPCKUMN
1oesa MpoXoAWT Ha 12 MuH ObicTpee, YeM TOBapHBIN?

Beipasute x uepe3 @ ¥ b U3 ypaBHEHHUSH:
a) 5x + b = a; 6) 2a — 3x = b; B) = =a; r) %:b.

§ 3. MNpouseeneHue u 4acTHoe apobei -



6. [enexHne gpobe

Jokaxem, 4TO 4yacTHoe OByx apoben % " 5,

TOXAECTBEHHO PaBHO ApO6M -‘-’b%, T. €. UMeeT MEeCTO TOXAECTBO
(1)

rme b0, ¢c=#0ud=0,

=|a
aln
g

Bbc'd bed b
ad ¢ _2 1o onpeneneHnio YacTHOrO BLITEKAET, YTO PaBeH-

M3 ToxpecTea o
cTBO (1) ABNAeTCA TOXAOECTBOM.

ToxpecTteo (1) MOXHO NpeacTaBuTbL B BUAE:

a.c_ad 4 _ (3

335 > e - npobb, obpaTHas apobu =

Mpu peneHun opHoi Apobwu Ha apyryio yaoOHO NONbL30BaThCs NPaBUIOM:
yTo6bl paspenuTb Apo6b Ha APoOGb, HY)XHO NepBylo APoGb YMHOXUTb Ha
Apo6b, 06paTHyi0 BTOPOWA.

704°

28a°
Mpumep 1. Pasnenum ApoGe S5 Ha ApOGL 1o -

MpuMmeHnB NpaBuno, MOAY4YUM:
284° . 70a° _284° 162b° _4-7-81-2-a%" _4a
816° 162" 81b° 704>  81-7-10-a%°  5b

F-c-1

4 _ 2
C__ﬁ Ha ,U.DOGI:I

Mpumep 2. Bbinonuum aeneHve apobu = 3 ;
er=1 &+e¥l
Umeem:
c4—3{:2+1_c'2—c—1=(c2—-1)2— 2_c2+c+1=
A-1 P+l -1 A-c-1

=(02—1+c')(cz—1—c)lcz+c+1) =c2+c—1
(c-1)(E+c+1)P-c-1) c-1

% Ha asyuneH ¢ + 3c:

Mpumep 3. Paspenum apobb 5
2 2
& +6c+9 , 2 _e+8) 1 _
c-5 g™+ 8e)= c-5 clc+3)
(c+32%1 _ e+3

T©-5-cc+d A-5¢c

A ‘ maea 1. Opobwu



YnpaxHeHus
107. Bhlrlo.lmu"m JeJIEHUE:

2b
5x2 ., 9x? 2% .1 2. 24d°
0) == fe r — e) 144a°:
) 6y%  8y? ) 121y * 33)2 ) 56
108. Bobinonuute neHCTBUS (n — HaTypaibHOE 4MCIO, Gosbiuee 6):
i R . b ¥ B gy
4b2u+2 , pn 1 ?cs“'-d . 3564"+I_dn L
r%n*i Z.u+6 x"+8. _}'" 5 xn+6,yn—'.-'
an 2= p2n+9 n—1" pn+|0,42n
109. l'IpeJICTaBLTe B Buje npoﬁn:
2.2
x? | 35a°%° . ( 21x5).
a) == ; —i|-==) ;
) 4 gt )17y 51y° ) )
9ac . 18ab P . 3. 374% ( 1ua’b2)
0) ——: 3 r : e) —:|— =
) 136 ° 52¢° )= qm 2% ) é o
110. IlpencraBsre B Buae apo6u:
a—b K 2a-2b, 2 cSx+5y.
W) =Sy ) -t
2 2 2
—b*  a+b, 81a® — 4957 | ;
6) L7222 m HE=B8: (9a - 7p);
a’+ab . ab+ b 21a® —1054% + 525a
: 3 1a° +
B) ab—b* " a*—ab e B 2a+10
111. Ynpocrute BeIpaxeHue:
2 16n° . 8n . £ 6a+12b . da+8b.
n*—2n 3n—6’ a®—2ab+b  a— b’
6) xz—l:x2+x; n 2 +pq+42: 2-q .
62 3 Pa+3q®  pP-3pg
x—4 .56=20, @ —8b . 3a® + 6ab + 125
B) —3 - ) e) = ; 2 .
—xy x‘—xy a“ —3ab 3b°—ab

112. Haiinure 3HaueHWe BBIPaXCHUS:

2 3
x¥x+l. x'—1 1
a) » ECIIM X ==

dx+1 T ex?—1 2
3 — 2y —3y+6, 57 —15 1
AP riprl e 8 JemTa

§ 3. MNpoussenenne n yactHoe npobeii




113. Ynpocrtute BbIpaXxeHHE:

) 12a* 3d . 182, ot 6x? . 12x —12y.
2 35b° xy  xtyl 52
6) w et F. r G-y . x—y)F x-y

B T 14 Xty P-4 x-

114. BrinonHuTe Je/IeHUE:

X —bx+ax—ab . X’ +bx+ax+ab. ) P —10a+21 ,a*—49.

a 5 5
) X +bx—ax—ab x*—bx—ax+ab’ P +11b+30 b2 —36

6) 5y —4y+20 . (y+2>—4dy—8. % a*—16. 24 +8
V452 +ay+20  (v—2P+4y B5—8 (B2 +2) 26

115. YmpocTUTe BhIpaXeHHE:

2 3 2\3
a) (Fziox+24 :4x-x);
xt—2x-24) \5x+20

(y1—5y+6)&:( > —6y+9 )3'
y+5r—6

Y +12y + 36

(£+£+2).(a_+b_L)
116. YipocTuTe BbIpaXeHHE (b = i _erb

2
a+2b+-b-)-( £ 2 )
a a+b a-b

M HaliauTe ero 3HauyeHue

npu a = 0,75, b=%‘
Ynpaxsenus AnNs NOBTOPeHNs
117. Jlokaxure TOXIECTBO
( a—16 )3-(0,Sa+2)3=l
& +8a+16/ \05a-2 ’

118. Or cTaduMK [0 03epa OXHY YacTh IYTH TYPUCT IIEN CO CKOPOCTBIO 4 km/4,
a OCTABLIYIOCSI YacThb MyTH, KoTopasi Ha 1 km Goablue repBOHAaYaIbHOM, —
co ckopocteio 6 kM/4. KakoBo paccTosiHMe OT CTaHIMM 10 03€pd, €Cld
M3BECTHO, YTO Ha BECH MyTh TYPHCT 3arpatiia 1 4 25 MHH?

119. M3 paBeHCcTBa %+ ?l; =£ BbIpa3uTe:

a) TMepeMEHHYI0 ¢ Yepe3 TepeMeHHbie a U b;
6) NepeMeHHYI0 @ 4epe3 NEepeMEHHBIE buec



7. MNpeobpas3oBaHne paumoHabHbIX BbipaXeHui

B kypce anrebpbl 7 knacca 6bin0 NOKa3aHO, YTO CyMMy, PadHOCTb U Npo-
U3BefeHne MHOrO4YNeHOB BCEeraa MOXHO MPEeacTaBUTb B BUAE MHOMOYeHa.
Apo6b, y KOTOPOI YUCUTENb U 3HAMEHATESNIb — MHOrO4NEHb!, HA3bIBAIOT PaUMno-

HanbHOW ApPoObI0. B 3TOM Kypce Mbl MoKasanu, 4TO MMEeloT MeCTO TOXAEeCTRa:
SeSdtbe a ¢ _od-b @ ¢ _o¢ a.e ad
b d™ bd b d bd ° b d bd’ b'd  bc’

3HauMT, CYyMMy, pasHOCTb, NPOM3BEAEHNE U YACTHOE PauMOHaNbHbLIX Apobeii
BCErja MOXHO MPeacTaBnTb B BMAE pauMoHanbHOW Apobu. CneposaTensHo,
B BUAE pauuoHanbHoOW Apobu MOXHO NpeacTasuTb Noboe paunoHanbHOe Bbi-
paxeHue.

Mpumep 1. MpeactaBum B Buae pauUMOHaNbHOM Apo6u BblpaxeHue

2a+1_2a—1\._ 8a
2a—1 2a+1) 642—3q

CHavana BbINONHMM fAeiicTBME B CKOBKax, a 3aTem noayyeHHoe BblpaXeHue

8a
asgenum Ha apobb ——:
pasH Ap 64° — 3a
y 2a+1_2a-1_(a+1°-(2a—1)_ _8a
2a—1 2a+1 402 —1 442 -1
2) 8a ., 8a _  8a-3a(2a—-1) _ 3a

4a° -1 6a2—3q (a—1)(2a+1)-8a 2a+1

3anucbk MOXHO BECTU Kopoue:
2a+1_2a-1\. 8a _ (a+1?-(a-1?. 8a _ _
2a-1 2a+1) 642-3a (2a-1)(2a+1) " 3a(2a-1)
—_B8a-3a(a-1) _ 3a
8a(2a—1)(2a+1) 2a+1
Mpu BbINONHEHN Npeobpa3oBaHuil BLIpaxeHuin Buaa (a + b) - ¢ nHorpa 6bi-

BaeT Gonee pauMOHaNbHBLIM He BbIMONHATL AECTBUS B CKOGKax, a cpasy BOC-
NoNb30BaTbCA PACMPEeUTeNbHBIM CBOMCTBOM YMHOXEHUS.

Mpumep 2. YNpocTum BbipaxeHue

1\ @P-Pr
((a—b)2 (a+b)2) X )
Bocnonb3yemcs pacnpenenmtencHeiM CBOWCTBOM YMHOXEHUs!, npeasapu-
TeNbHO NpeACTaBuB BTOPOK MHOXWTENb B BUAE npousseaeHus (a — b)%(a + b)>.
Umeem:
S I N WO T e
((a*b)2 (a+b)2) ¢ )

(@a=bP(a+bP? (a—ba+ by 2 2
= ~ =(a+b) —(a—b) = 4ab.
(a — b)? (a+ by ( y = i

§ 3. MNMpouaseneHne n yactHoe apobeit -




Mpumep 3. YNpocTuUM BbipaxeHue

4a+5 4a°+4a+1 a+3
2a 2-9 2a+1

CHauana BbiNOSHUM YMHOXEHME, 3aTeM MONY4EHHbI pe3ynbrar BbiMTEM U3
4a+5,
nopobu

2a

1) 4d*+4a+1 a+3 _ _(2a+1f-(@+3) _ 2a+1,
2-9 2a+1 (a-3)a+3)(2a+1) a-3’

g) 4a+5_2a+1_(4a+5)a—3)—2aQa+1) _ 4d® +5a —12a—15—4a” —2a _

2a a—3 2a(a — 3) 2a(a —3)
_—9a—15 _ _ 9a+15
24° — Ba 24% —6a’

Mpumep 4. [lokaxeMm, YTO 3HAYEHWE BblPAXEHUA
+
1+¥:(1+ 1 2)
x“—x \X (x-=1)
npy NoBbIX AONYCTUMbBIX 3HAYEHUSX X MONOXUTENBHO.
MNpeobpasyeM AaHHOE BbipaXeHue:

) Lo _x—2c+1+x _ XF-x+1,

x| @=2x+1 x(x—1) x(x—1)2‘
x3+1_x2—x+1_(x+1)(x2—x+1)‘x(x—1)2_xz___-l.

2) P—x xx—1?7  xx-0)E-x+1) '

3)1+x2-1=22

BbipaxeHue X% npu nioBbIx X — HeoTpULATesNIbHOE 4UCHNO. OpHako 4Mcno
Hy/lb HE SIBNSIeTCA OONYCTUMbIM 3HAYeHUEeM nepemeHHoit x. CneposartensHo,
3HAYEHWE OAHHOrO BbIPAKEHWsI NOMAOXUTENbHO Npu Nio6oM AONYCTUMOM 3Ha-
YyeHun X.

PaccMoTpum npeobpasoBanus Apo6en, YucauTenb 1 3HameHatesb KOTOpbIX
SBASIOTCS APOOHLIMU BhIpaXeHusaMn. Takme Apo6y OObI4HO Ha3bIBAIOT C/IOXHbI-
MU («MHOrO3TaXHbIMU») APOOAMM.

NMpumep 5. Npeacrasum B BUAE PauMOHabHON npobu opobb:

1—x + 14X o
a) 1—x+x2 1+x+.x2; 6) bte
1+ x _ 1—x b+ ac
1+x+x2 1—x+x2 ate

a) Yacnutens WM 3HameHaTenb 3TO APO6M SBNSIOTCA npob6simu, KOTOpbIE
VMEIOT OOMH W TOT Xe obuWmii 3HameHaTenb

(1 -x+x)(1 +x + X°).

fmaea 1. OpoGwu




MoaToMy, YMHOXVB YACAUTENb M 3HAMEHaTesb AaHHOW Apobu Ha Beipaxe-

Hue (1 + x + x?)(1 - x + x?), Mbl Nnony4nM ApoOb, TOXAECTBEHHO PaBHYIO AaH-

HOW, Y KOTOPOW YUCAUTENb U 3HAMEHATENb ABAAIOTCS LENbIMU BbiPaXEHUAMMU.
Nmeem:

1—=x + 1+x
1—x+x° 1+x+x° _
At _  I=% =
T+x+x2 1-x+x°
1=x 1+ x
- (1= x+ )1+ x +x?)
_(1—x+12 1+x+x2)( e
- 1+ x 1—x 2
= ‘(1= x+x)(1+ x +x?)
(1+x+xz 1_x+x2)‘ X

_1=-xP+a+xdy 2 1

1+x53-(1-x%) 23 K8

6) B atom cnyyae uenecoobpasHO BbIMOAHUTL NPeobpa3oBaHUA OTAENbHO

B yucnutene n 3HameHatene apobu, a 3aTem NepBbid pes3ynstar pasaenuTs Ha
BTOpON. Umeem:

i be ab+ac+ be

bte b+c _abtac+bec, ab+bctac _
b+ ¢ ab + be + ac b+e ate
atc atc

_ (@b+ac+bec)a+tc) _atce
(b+c)ab+bc+ac) b+c’

YnpaxHeHus

120. TIpencraBbTe B BUAE PallMOHAILHONU NPOOGU BBIPAKEHHSI:
a) ($+1).0“22; r) i’z’:;i-(y-i-yfﬁ);
6) (%—b):égli; 1) (a»—x+afx).“;x;
9 FE ek o foro-gh) 5

121. BoinonHuTe AeHCTBUS:
oG-k o g (eE)
Y R RO Y A T
o () G o femito-2)




122. Ynpocturte BbIpaXeHHE:

+2x, x _ 2p+3, m? —n? 1017 .
2) 7 7}""14 2’ B) 5n? ) m* — mPn® R
6) 2a=b _ 3b 4a—2ab. ry 24 _4'-wg+q g
2a 42 3 —q 2p+q Ww—-q
123. BruinmonHWUTe OEHCTBUA:
1 I L. 3
8) (@ —x). (a+x a2_x2_a—x)’ (x__) (x x+l+5)’
by . 1 1 - a+b a-b\.[a-b  a+b).
o et mm) 0S-SR )
27 1 1 , A . W _3x+y)
ey

124. YnpoctuTte BhIpaxeHUe:
x=1, . e 2y—xi).
a) 3x (3x—6y (2y - x ))’

% (3a B %2;30) : (a - %) 9020—2%2;

.v—l ; y y 2 )
B 4 -
) y =y y+1 (yz-2y+1 y—=1 y*1p

EOR . 4_x+1 )_x—-ll
)(x2 (x—l)2 xx—12] ¥ +1

125. JlokaxwuTe, 4TO MpH JIOOLIX JOMYCTUMBIX 3HAUYEHMSX INEPEMEHHOM X 3Haue-

HWE BBIPAXKCHMS HE 3aBHUCHUT OT X:

2
x 1 12 2 .
a) (2+x+2)'(x—2_x3-8_x2+2x+4)’
6) 6x  xX’+2x+4) W
2 % Bl x+2 L

126. Joxaxure TOXIECTBO:

4ab A . 2a
a) (a— +b).(a—b)+l_m,

((a 2)2 a—4 (a+2)2)( )
B)( a—072b 0,6ab 0,2 )_Sa—b=1,
5a*+ab+020* 54 —004p° a—02b 2 ‘
=2
+* JE2==) =
) ((x+3)2 x2 9 (x—3)1) x



127. YnpocTuTe BBIpaXeHHE:

2) ( y+1 a y—1 ) & o
V-4l +ay—1 P -22-2p+1) y-3p+1’
4x> +8 4-x2) ( 2 1)
= i |) B ) [
6) (x4—2xa+3x2—4x+2 (.vc—l)2 1 x  x?
128. IlpencraBsTe B BUJAE PALMOHAIBLHONW APOOM BBIPAXKEHMS:
2a—b a b 1 facd
=2 T 1 L4 2 L 4=
b . P at. X x2_ x
B e=me——y 0) : B) s r) ;
2a° + b a B 1. . i
=5 Bre G )
129. JlokaxuTe TOXIECTBO:
( @ +,)( a _1) M.(x_’_.v_]
(b—1) b—1 ) 2 W 2l . 2
a) ) =ls 6) 7 il + ==
a —1)( a_._.4d +1) X+ 41 ko
b1y (b-12 b-1 »Wox
2—- —
130. HajitmuTe HanMeHbllee HaUCHVE BHIDAXCHHA ~— 2 (;j; + ;‘;’)
4

131. Haitnure HauGosnblllee 3HaYEHHE BbIPAXKEHUS

Ynpaxuenwns pns nosropesns

132. JloKaxuTe, 4TO eciu %=§, TO BEPHO PaBEHCTBO:
2 bl 2 2
a-to’ . a, a+b)-.8
) a9 (5 -2

133. MoropHas 01Ka NPONUIa NPOTHB TedeHMs] peKu 16 KM M BepHyIach 06-
paTHO, 3aTpaTUB Ha OOpaTHbIH myTh Ha 40 MHH MEHbINE, YeM Ha TyTh
npotuB TeueHus. CKOpocTh TeueHusi pekd 2 km/4. Haiimure cKopocTsb
JIONKHU B CTOSTYEM BOJIE.

m KoutponsHbie BONPOCs! W 3afarns
1.  Cdopmynupyiite npaBuio ymMHOXeHusi apo6eii. I[Tpusenute mpumep.
2. B 4&M COCTOMT NpaBWwIO BO3BEAEHHUS APOGH B CTENeHb?

3.  Coopmyaupyiite MpaBWIO AeleHUs OAHOM APoGM Ha APYTYIO. INpuseaure
npumep.

4. IlpencraBbTe BBIpaXeHHe

2% +8x | 1
B BHIE palMOHANb-

1 )
o2 -4y ' i~ 2)2 (x+ 2)2
HOW 1pobu.

5. Touemy moGoe pauMOHANBHOE BHIPAXEHUWE MOXHO TIPEJICTABUTH B BHIIE
MHOIOWI€Ha WIHM palUOHAIbHOM npobu?

§ 3. Npoussenerne u yactHoe apobeii _




HdononHuTenbHbie ynpaxHeHus k rnase 1

K naparpacgy 1
134. Haiinute 3HaueHue Ipo6H:

6 5
22.03 2.1,
Bt 5 6 © 12+ ) 37, ) 395+7
2 ;) 2 2
162:62 72-3 w 84
5 9
135. Haiinure 3HaYeHuWe OpoOH:
e
1+ l——
2 3
1+2
1+2 A
1
136. IIpu KakWx LENTBIX 3HAYEHMSIX # JAPoOh NPUHMMACET LeJble 3HAYCHMA:
9L, 159 5 =
) s B) Zael’ B =5
123" , 205 . 6 o
0 -1 D Fpv2 L Ry
137. Tlpu Kakux 3HaAYEHUsAX NMEPEMEHHON MMeEET CMBICH ApOOL:
2
Z-6
g) i ) — 4 n —;
X —0x x| -2 3_2
X
e
1 45 x—2
3] ) L) =i e) ——?
) x° —16x ) I +5 ) o] — x

138. Haiinure obGnacTh onpeneneHus QyHKIMK:

1 7

a = : 6 = ) B = '
2 x*—49 ) ¥ X —16x ) ¥ [xl— x
139. TNpu KakuX 3HAYEHUSIX @ 3HaYE€HUE APOOH PaBHO HYJIO:
3
a’—169, lal -5, a—lalo
a) ) 0) =i B) —
140. 3uas, uyt0 @, b, ¢ U d — OTIMUHBIE OT HyIsl uncna U ad = bc, JOKaXHTE,
YTO:
a_ ¢, a+b _c+d, b o d
a) TR B) b~ d’ n) a+nb  c+nd’
a. .b. atc _a 2a+b _a
BEF e DS 5 ) Trd

3amevanme. Tlociaenniolo nponopumio mokasan Apxumen B III B. 1o H. 3.

naea 1. OpoGu




ApeBHerpeyYyeckuini marematmk n ¢Guauk; passun me-
TOAbLI BbIMUCNEHUS NNOWAANEA pas3nuyHbiXx ¢uryp u
06bEMOB Ten, a Takke MeToAbl KacaTeslbHbiX M 3KC-
TPEMYMOB, NPEABOCXUTUB uUHTerpanbHoe u aundde-
PeHUnanbLHoe WCYUCEHUS; LUMPOKO NPUMEHan marte-
Matu4yeckmue MeTofbl B eCTeCTBO3HAHUN U TeXHUKe.

141.

142.

143.

144,

145.

146.

147.

Apxumepn (okono 287—212 rr. Ao H. 3.) —

Cokparurte apoOb:
13 4 2 2 3 - — 6be
a) (x+3) +I; B) a +a}+[; ) a2+ ab — 2ac ;
X (@+1)y +1 a® —3ab — 2ac + 6be
. [ B_ g5 _ 23 -
6) 5 1i) L. ) 56 bs b+l .’ b3 bx 26!Jy+6xg”
y +1 b'—b"—b+1 b’ —12b°y + 36by
YrnpocTuTe BhIpaXeHue:
ad+a+1, b5 +4
U v ) e
a"+a +1 (B"+2b°+2)(b" — 26"+ 2)
2 _ 2
Jlokaxute, 4To ecin y Apobn ==—2*"_ penemeHHBIE X M y 3aMEHHTH

3x? + bxy — 8y?
COOTBETCTBEHHO Ha kx u ky, tae k # 0, To nony4yurcs Apodb, TOXIECTBEH-
HO paBHasi NMEpPBOHAYAJILHOM.

Haiinure owimbKy B paccykIECHMSIX.

[Mycte navo ypaBHeHume x — a = (. Pasgenus obe ero yact Ha x — a,

TTOTYIUM i:z = xﬂ_a, OTKyZla cpa3sy Xe rojiydyaem paseHcTBO |1 = (.

Haitnure 3nayeHue apobu:

2 2
a“—3ab+2b 3 5
—_— DM A== WU b=_;
Zisab—ap P 8 8
3 2 s
6) " +3x‘y+S5xy°+ y npu x=]]3 M oy= 2'

(2x +8y)°

M3BecTHO, 4TO @ M ¢ — HarypaibHble yucia U b = a + c¢. Haiinure 3Ha-
10a+¢

yeHue JApodu T00a 10675

2 —3x?+4x —6

Hokaxure, 4To QyHKUMA y = Ty
X

ABIIFAETCS JIMHEHHOM (pyHKIIMEN.

JononHuTenbHbIE yrnpaxXHeHus























































































































































































































































































































































































































































































































































































































































