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YmobosL yuebrnurxom 6vi10 yoobno noavaosamves,
6 Hem @eéedenvl caedyrouue 6603HAYEHUSN:

— 3a/layd IO HOBOM TeMe naA padoOThI B KJjacce,

— 3ajjauM AJA JoMAalllHe#l paborsl,

MOBTOPEHUE paHee NPOHAEHHOro,

— 3ajlau¥ HA CMEKAJKY,

— 3ajaHua 0a30BOTO YPOBHH,

IO 000
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NOBTODEHHA,

— 3ajJaHudd, Tpeﬁymm,ne VYMeHHA HaXOJAHUTh HeCTaHZapPTHBIE
CIIoco0bl peilresus;

V - 3aBeplueHHe J0KAa3aTeJbCTBA TEOPEMB,

©O©0O - marepuan AaA TeX, KOMY HHTEDPECHO.



MMasa 4
BeepgeHue B TeOpnio MHOroYJsieHoOB

§ 1. CreneHbs ¢ HaTypanbHbIM NokKasaTenem

q 1. IlonAaTHE CTeNmeHH C HATYPAJbHBIM IMOKa3aTeJIeM

Hemunnasa u 3aKOHHAR ueJib 6cex HAYyK cocmoum
8 mom, wmobbl HAGeAAMb HU3HD HYenoeeuecKyo
HOBbLMU usodpemeumu u 6ozamemeamu.

®pancuc Bakon (1561-1626),
AHMNIUHCKHAN GHI0CO(] U TOIUTHUYECKHE JesaTelb

ITocnegoBaTenbHOCTD UHCEI:
3,9, 27, 81, 243, 729

yCTpoeHa TaKUM 006pasoM, UTO B Heil KayKJoe cjelyIolee YHCIO0 B TPH pasa GoJbmie mpe-
Asiaymero. Mel y:ke 3HAEM, UTO STV ’Ke IOC/IeJ0BATEJLHOCTh MOYKHO 3alHcaTh HHaJe:
3, 32, 33, 84, 3%, 39,

Bropasa 3anuck nocJefoBaTeIbHOCTH 00Jiee HATJIALHO ITOKA3LIBAeT ee CTPYKTYpy. Co-
CTABJIAA BTY BalllCh, MBI UCIIOJL30OBAJIN Yike H3BECTHOE HAM HOHATHE CTeNeHH HATYPAaJlb-
HBIX YHCEeJ, YTO [I03BOJISET KOpOUe 3alMChIBATH BBHIPAYKEHHA, COAEPIKAIIHE OJHHAKOBBIE
MHOKHATEJIH.

A Kak Kopoue 3amMcaTb, HanopuMmep, Belpaxkenme 0,75 - 0,75 - 0,75 - 0,75 - 0,757
Yrobp!l pacnpocTpaHATEL HAIlM 3HAHHWA O CTEINEHHM HA MHOMKECTBO PAllHOHAJIBHBIX YHCEI,
YTOYHHM COOTBETCTBVIOIIHE OIpPeAeeHHA.

Ilos HaTYpaJbHOU CTENEHBIO N uucga ¢ € N Mbl HOHUMAJH NPOU3BEAEHUE N MHO-
JKUTeNeH, KaMAbIH U3 KOTOPLIX paBeH a. AHAJIOIMYHEIM 00pasoM MbI OyjeM IHOHMMATL U
HATYPaJIbHYIO CTelleHb PAIIMOHAJBLHOTO YHCJA.

Onpedenenue 1. IlycTs n — HaTypaJbHOE 4HKcI0, Gosabiuee 1. Torpga n-it cremeHsro
PAalHOHAJIBPHOIO YHCJIA @ HA3bIBAETCA NMPOM3BEAEHHE NI MHOMKHUTEJNEH, KA bl 18 KOTOPHIX
pased a. Ilpu aTOM NOBTOPAIOIIMIACA MHOMKHUTEJNb @ HA3bIBAIOT OCHOBAHHEM CTEIleHH, a
YUCJIO MOBTOPAIOIIAXCA MHOMKHATEIEH 71 — MOKa3aTejieM CTeIleHH.

BrrunucneHue npousBeNeHUs, COCTOAIETO M3 N MHOMKUTENeH, KamJbld H3 KOTOPBIX
PaBeH @, HA3bIBAIOT BO3BEJEHHEM YHCJIA @ B 71-10 CTENEeHb.

Jns n-# cTeneHu Yucsaa a, Kak ¥ paHeiie, OyAeM UCIOJL30BAThH 0003HaAUeHHe: a". JTa
3aliCh YATAETCA KaK «a B creneHH n» . Torjga onpegeneHue CTereH HAa MATEMATHYECKOM
ASBIKE MOXKHO 3allHcaTh CAeAVIOUIHM 00pasoM:

Yae@Q neN,n>1: a"=a-a‘a-..-a.

]

n MHOMUTENEH
Tenepb, NOJIB3YVACH BBEAEHHBIM IMMOHATHEM CTElIeHH PAlHOHAJBLHOTI'O YHCJIa, Mbl MOMKEeM

3anMcarTs. 0’75 . 0'75 . 0’75 o 0’75 . 0’75 — 0’755_

1#*
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Kak u paHbIIe, KBagpaToM 4YMcJa OyZeM Has3blBATh BTOPYIO CTelNeHb 3TOr0 4YHCJa
(a®> = a - a), a KyOboM uMcIa — ero TpeTblo crenesb (a® = a - a - a).

B HameM onpefeseENH MBI FOBOPHJIM 0 HATYDPAJLHOM [IOKA3aTesIe CTENeHH, GOJIbIIeM
1, DOCKOABbKY NpOU3BEJeHHUE YHCE] HE MOMKET Cojgep:KaTh MeHee ABYX MHO:Kutreseir. Te-
nepb «1000peAeJIHM» IIOHATHE HaTypaJIbHOﬁ CTelleHH PaAllHOHAJBHOI'O YHC/JIa AJiA cy4das
noKasarejd, PaBHOIO 1.

Hexozns u3 GyHIaMEHTANBEHOIO MPUHIMIIA PA3BUTHS MATeMaTUYeCKOH TeopUu (IpuH-
MOA «HepaspylleHusa»), JaJHM OlpeAeieHne NePBOM CTeleHH DANHOHAJIBLHOrO 4YHCIIA,
corjlacOBaHHOE C OIpeJeJIeHHEeM MepBOM CTEeleHHM HATYPAJIbHOI'O YMCJA, KOTOPOe MBI HC-
[0JIb30BAJIM PaHbIIE.

Onpedenenue 2. CreneHpl0 PanUOHAJIBHOIO YHCIA @ C HATYDAJIbHLIM IOKasaTeneMm 1

HA3BIBAETCS CAMO dTO Ymcio. To ecTh
Vac@:a =a.

3anuck GONMBIIHX YHCEJ ¢ IOMOIILI0 CTENeHH O4YeHbL yAoOHa, IIODTOMY ee 4YacTo Hce-
NOJIB3YKT B PaAa3HBIX HAYKaXx, HallppMep B aCTPOHOMHH, I'je PacCTOAHHA BBIPDAMKAKTCHA
OI'POMHBIMHW YHCJIaAMH. A Ansg TOro YTOOEI OPOBOIHUTE BBIYMCJIEHHMA C 3THMH 4YHCJIaMH,
Heo0X0oAUMO YyMeTh BBINOJHATH apuMeTHUecKHe NEeHCTBUA CO CTENEHAMH. ¥ CTAHOBHUM
cHAYaJla HECKOJBKO CBOMCTB M IPaBHJ, KOTOPbIE IOMOTYT HaM IPABHJIBHO BBINOJIHATH
TaKue BbIYHUCJIEHHNA.

Ona Hadaja OTBETHM HA BOIPOC, MOJKEM JIH MBI Cpasy OIpeJeJHTh 3HAK Ji000i
CTeIleHH 4YHCJA, ONYCTh Ja’Ke ¢ OYeHb OoabmmuM mnokasatenem? Hampumep, morxem Ju

g)’fsﬁz

MBI, He BbIUHMCJIAA 3HAYeHUS CaMOW CTEIeHH, Onmpeae/IMTe 3HAK 4YHCJia ( HAJIH 4YHCJIa

(—56,799)*#? IIna Toro uTo6Bl OTBETHUTH HA ATOT BOIPOC, HOKAXKEM HECKOJBKO TEOpPeM.

Teopema 1. JIiobasa HaTypaJpHadA CTENEHb MOJOKHTEIBHOTO PAIlHOHAJILHOTO YHCIA —
9TO YHCJIO IOJOHTEJIbHOE.

,I(oxaaameﬂbcmso:

Harypa.ubﬂaﬂ CTENEHDb IMOJJIOMHHTE/bBHOI'0 PAHOHAJBHOI'O YHCJIA IpecTaBJIAEeT coboit
INIPOHU3EBEeJeHHEe INOJOMHTEJBHBIX YHCEeJI (HJIPI caMo ‘IHCJIO). HOCKOJIBR}' IPH YMHOMEeHHH
1106010 YHCA MOJMOMKUTENbHBIX YUCeN nojgaydvdaercd IIOJOXKHTEeJIbHOE YHCJIO, TO 3HAUYUEHHEe
CTelleHH GYILQT MOJOHTEJBbHBIM, YTO H TpeﬁOBaJIOCB JOKa3aTk. A4

7562
3HaAYMT, MBI Cpasdy MOKeM CKasaTb, 4TO (§) >0,

Teopema 2. OTpunaTenbHOE YKUCJO, BO3BELEHHOE B UETHVIO CTEIEHbL, €CTh UHCJIIO
IIOJIOIKUTENbHOE, a OTPUIlaTeJbHOEe YHCJIO, BO3BEAEHHOE B HEYETHYIO CTeleHb, — YHCJIO
OTPHUIIATEJbHOE.

ﬂoxaaameﬂbcmso:

YerHasa cTeneHb OTPHLIATEJIBHOI'O YHUCJIAa COLEPHHUT YeTHOe YHCJIO OTPHIATEeJIbHBIX
MHOMxHUTeNeH. I3 HMX MOXHO COCTABHTH 1IeJjioe 4MCJIO Iap, B Kam,uoﬁ H3 KOTOPBLIX IIpH
VYMHOMEHHH ABYX OTPHI[ATEJbHBIX YHCEJI NOJYy4YaeTCA IMOJIOXMHTEeJbHOEe YHCJIIO. 3Ha‘{HT,
YeTHasA CTelleHb OTPHIATEJIbBHOT'O YHCIa ABJAETCA YHCJIOM IIOJIOMKHTEJIEHBIM.

A HeueTHadA CTeNeHb OTPHILATEJIBHOIMNO YHCJIa COMEePHHHUT IMejioe YHCJIO IIap OTpUIaTe/Ib-
HBIX MHOXKHTeJEeH 1 ellle OJUH DTpHHaTeﬂhHhIﬁ MHOXHUTeNb. [loaTOMY HeuyeTHasa CTeleHb
OTPHILATEJIBHOT'O YHCJIa ABJHETCH YHCJI0OM OTPHIATE/IBHBIM, 9TO H TpeﬁosaJme A0OKas3arTb. v

3HaAUYHUT, MOCKOJBKY unucjao 329 — HeuerHOe, TO (—56,799)%%° = -56,7993%° < 0,
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Teopema 3. Hynb B 11000 HATYPaJAbHON CTENEHW PaBEH HYJIO.

Hokazamenbemeo:
Jlio6aa HaTypajabHAs CTeleHb HYJs [peACTaBjseT co00i ImpousBeleHHe HyJeld (Ham
camo uucio 0). DTo nmpomsBeAeHHe BCeraa paBHO HYJIO, 9YTO M TpeGoBasioch mokasarb. ¥

Hanpumep, 0% = 0,

WTak, Mbl BBEJIM HOBOE JJI HAC apu(dMeTHYECKOe JelCTBHE AJSA PalHOHAIbHBIX UM~
ceJl — BO3BeJleHHe B HaTypPaJbHYIO CTEIleHb, ¥ YCTAHOBHJIM HEKOTOphIE IIpasuja, ynpoiga-
IoIIHe onpeesieHre 3HaKa crernenu. Terneps HaM BasKHO pasodpaTECH € TeM, KAKOl NMPUHEAT
NOPAZOK AeHCTBHII B BRIPAKEHUAX, CONEPIKAIIAX CTENeHH.

ITockoJBKY cTelleEb (hakKTHUYeCKM mpejicTaBisieT co00il ImpousBelieHHEe HECKOJBKHX
MHO:&CHTGJIEﬁ, TO 3aIllMCh CTEIeHH MOMXHO pacCcMaTpPHBAThH KaK 3allHCh IIPOHM3BEICHHA,
3aKJIOUEHHOT0 B CKOOKH. JTO m0o3BOJsAeT HaM cHOPMYJHPOBATEH CleAylollee IIPaBHIIO,
YCTAHABIWBAOIIlee IIOPANOK NelCTBHIl B BRIDAMKEHHUAX, COJEPKallliX CTEeleHH.

Iopsapok geiicTBHi B BRIPpAJKEHUAX, COTePRAINNX CTeIeHH
B BeIpaskeHuAx co creneHAMH 0e3 CKOOOK cHayajla NPOU3BOJAT BO3Be/eHHE B
CTeleHb, 3aTeM YMHOMKEHHE U JeJIeHHe, a4 YiKe IIOTOM — CJI0KeHHe U BEIYMTaHHe.
Ecnu B BhIpaskeHUSX €CTh CKOOKH, TO cHAYANA B YKABAHHOM IIOPSIKE BHIIOJIHSA-
JOT JeHACTBUA B CKOOKAaxX, 4 MOTOM B TOM K€ IOPAJKe — OCTaJIbHbIe JeHCTBHA.

IIpumep. Boruncaure 3Havenue Bbipaskenus 1 + 2% - ((-3)2 -5 -8 :2 ) + 4%

Pewenue:

Crayana BRIYMCIMM 3HaYeHHE BhIpaskeHus B CKoOkax: (—3)? - 5 — 8 : 2. CoryacHoO mo-
PAAKY AeMCTBUE B BBIPDAMKEHHUSX CO CTEIIeHsSIMH, CHauasia Bo3BeJeM (—3) B cTelmeHb, 3aTeM
BBLINIOJTHMUM YMHOMKEHUWE W JeJeHHe W TOCJe DTOr0 — BBIMOJHUM BHIUHTAHHE:

(-8)2-5-8:2=9-5-8:2=45-4=41.

Tenepsb NOACTABMM B MCXOJHOE BhIpaykeHNEe BMECTO CKOOOK BBIYMCJIEHHOe BHAYeHHe. 3a-
TeM BBIIIOJIHUM BO3BEJeHHE B CTENEHb, [10CJIE 3TOr0 YMHOXKEeHNe W, HAKOHEeIl, — CJIOKEeHHe:
1+28-((-32-5-8:2)+42=1+2%-41+42=1+8-41+16=1+ 328 + 16 = 345.

Omeem: 345.

1 | a) Banumure npousBeneHre HATYPAIBLHBIX YHCEJI B BUAE CTEHNEHH:
4-4-4-4-4-4-4; 2y 0 259 ¢ PR a‘a-a-a-a, raea < N.

0) [JaiiTe ompelieneHHe CTeNeHW HATYPAJIBHOI'O UHACJIA ¢ C HATYPANBLHBEIM IIOKasaTeleM
n,ecau: 1) n>1; 2y n = 1.

B) IIpenno:xure coGCTBEHHYIO BEPCHIO ONPEAeIeHHAA CTeIeHHA PANMOHAILHOTO THCIA &
¢ HATYPAJBHBEIM TOKAa3aTeJIeM 71, ucxoas u3 hyHIAMeHTAILHOTO IPUHIIUIIA PABBUTHUS
MaTeMATHYECKOH TeopuH («IPHHIIMIIA HepaspylueHHd » ).

2 I 3anuIInTe YHCI0BOE BbIpaMeHue Kopo4ye, HCIIOJIB3YA NOHATHE CTEeIIeHH!:
1
(=) o) (R)s B (-3)" (-3)' (-1)* (-1 (1) (- (D (-1

ﬁ) -9,4:-9,4-94:-94 - 9,4; r) 2,(8) ' 2,{8) * 2,(8] * 2,(8) . 6 * 6 . E . E * 6 : g . g
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3

L

le{ PanruoOHaJdbHBIX 3HAYEHHAX IEePeMeHHBIX 3aluiduTe 6YKB€HHOE BheIDaMeHHne
KOpoue, UCIIOJIb3YVA IMOHATHE CTeIIeHH:

a) (-y) - (-y) - (-y) " (-y); n) (-5m) - (-5m) - 2n - 2n - 2n;

) -y y y-uy e)-dm-m-2n-n-n

B) (ab) - (ab) - (ab) - (ab) - (ab) - (ab); BP-9- -9 @-9 - @-9 @-9;
rya-b-b-b-b-b-b; 3 P-q°q-q q-q.

HasoBuTe ocHOBaHHWe M TIOKAa3aTesb CTelleHH, BEIYHACIHUTEe 3HAYCHHEe BhIDAXEeHUA:
a5 045 »EoDs  o-F; w2l e
3aMeHHTEe B BBIDAMEHHAX CTEeIleHH IIPOHM3BeJeHNAMHA:

a) (—x)% B) (2¢)?; A) (—mn)%; x) (a + 3b)% u) (2x -y
6) —-x% r).2¢%; e) —mr_z"; 3) a + 3b% K) 2x — yo.

HpO&H&J’IHBHpYﬂT& HOJIYyYeHHBI€ BhIPDaMKeHHUA U OolipelleJInTe, KaKHe BO3MOMHBI OINHOKH
IIpH 3allUCH CTelleHei.

Haiignre 3HayeHHUe BBIPDAYKEHHA:

a) 2% r) 3% x) 0,26; k) 0,05% H) 107; p) 0,13
6) (—2)% n) (—3)% 3) (-0,2)% 1) (-0,05)% 0) (-10)% c) (-0,1)%
B) —25; e) —34; u) —0,25; M) —0,05% n) —107; ) -0,1%,

Kakne us aTux Bmpamennii ABJIAKTCA «CTelleHbI YHCJa», a KakKHhe — «4HCJIOM, IIPO-
THBOMOJIOYKHBLIM CTEIEeHH YHcaa»?

3agoJHHTE TAODJIHIBI:

n 1 2 3 4 5 6 n 1 2 3 4
2n 4"
3" 5"

IIpexcraBbTe, €CJd BOSMOXKHO, JAAHHBIE YMCJIA B BUJE CTEeNeHei:

a) 128;  B) 243; %) 0,0016; ) 0,0009;  m) 152; 1) 12,25;
6) -128; 1) -243; ) -0,0016;  8) —0,0009; k) -152; ) ~12,25.

Onpene:m're, KaKHM YHCJIOM — IIOJOMHTEJBHBIM HJIH OTPDHIIATEJIBHBIM — ABJAETCH
BEIpaxeHHe:
5 314 e 3 2009
) (-8 6)(-g) 5 B (287 (0,15 1)) :(-60,4)%.
CpaBHHUTe 3HAYEHHUA BHIPAKEHMIL:
2y (2

7 8
a) 31 u 415 B) 9% u 7% m(5) = (5) ; %) 1,85 m 1,85

6) -3 u (4% 0 n s o2 u(-F; 9 (L8 u 1,8y
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11

12

18

IIpouuTaiiTe BHIpa)KeHHe W HAWAWTE ero 3HaueHHe. YTo Bl 3amedaere?

a) ((-3) + 4)% B) ((-8) — (-3))% m (8 + (-2))% x) ((-9) + (-1))%;
6) (-8)° + 4% DB - (85 O+ (2H 8) (9P + (1)
Brrancaure:

8) ((-2)'+ (-1 ) : (-3)% B) -2 (-5) : 65 + (-3 : (3)) - 255
6) —0,52 - § - (0,05 : (~0,1)* - 21); r) -84+ (~1)° - (%)3- (-55 - 2) + 71

Hcnonpaysa creneds uncaa 10, sanuimmute, 4TO:

a) B oguom merpe 100 cm; r) B ogom nerTHepe 100 000 r;

0) B oguom kmiaomerpe 10 000 am; 1) B ogHOM Kybmueckom memumerpe 1000 cm?;
B) B oxHoM rexrtape 1 000 000 gm?; e) B ogHOM KybGmyeckom metpe 1 000 000 000 mm®.
HajigpTe 3HaueHne BBIPAMKEHMS:

1) a®, —a’u (-a)?, ecnn a = 5, a = —3; 2) b, —b*u (-b), ecin b = 4, b = -2,

a) Haiizure spauenre Bolpaenns x' + x? + 2 + x* + x5 ecrm x = -1, x = 0, x = 10.

6) Haiigure sHauenne Beipaxkenus y' — 2y° + 3y° — 4y + 55°, ecmmy =1, y=-1,y = 2.

16 SanMIINTe BHICKABLIBAHUA HA MATEeMATHYECKOM SA3BIKE C IIOMOOIBKD KBAHTOPOB

-

obgroctu (V) u cymecrsopanusa (3). Joxka)kure MCTUHHBIE BBICKA3LIBAHHA, a
AN JIOFKHBIX — IMOCTPOITE MX OTPHIIAHHUA.

a) Jlro6oe memnoe 4ucI0, OTJIMYHOE OT HYJHA, AEJUATCA camMoO Ha cedd.

0) CymiecTBYIOT IeJble YHCJIA, AeNsIquecs Ha HYJb.

B) YeTHble HaTypaJibHBEIE YHCJIA HE MOIYT OBITH IIPCCTHIMH.

r) MoskHO HailTH Iejoe YKucJo, KOTopoe IIPH JeJIeHHH Ha 3 JaeT 0CTaToK 4.
a) Ectb menple uncia, KOTOPhIe He JeJsaTcA Ha eUuHHILY.

e) UerHble uncia Bcerga AeaATcs Ha 3.

°k) HexoTopeie npocThie YKcIa [IpH AejJeHAM Ha 2 xaiT octaTok 1.

3) Ecim mesioe uMceiio OpH JejIeHHH HA 3 AAeT OCTATOK 2, TO OHO KPAaTHO 5.

i I Joxasxkure NPAMBIM ¥ KOCBEHHBIM METOJOM:

a) PasencrBo m(m + 1)(m + 2) = 71 536 neBepHO IpH J1000M HATYPAJIBLHOM M.
6) PaBencreo 9k(k + 1) = 54 621 HeBepHO HpH J0O0M HATYpPanbHOM k.

CpaBHHATE 3HAUCHUA BEJIHUWH:

a) 43 m 6 oM 53 cm 1 436 aM 532 mm; r) 27 T 468 kr u 274 i 68 xr 500 r;
0) 3 kM 315 M 2 am 1 3300 m 104 mv; DS5m90 kr 300 rum 1 15 o 300 r;
B) Teyr. 5u 63 muu 5 cu 174 u 63 mun 3 c; e) 27 a 64 m®> m 0,25 ra 2 a 65 M

Hadignre MHOXeCTBO IEJBIX pPEIIeHUI HepaBeHCTBA:
a)a+5>09; B) -5 < x < —1; nipl>3;
6) b - 11 < 3; r) -2 <y <4 e)|lg-2|<1.
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20 § Hocrpoiite MaTeMaTHIeCKYI0 MOZENb ¥ PEIINATE 3a]a4y:
ey

a) Cymma ABYX HATYpaJbHBIX uHces paBHa 27, [lepBoe 4mcjo npu JeJeHuu Ha T gaer
ocTaToK 4, a BTOpoe 4HCJO IIPHA AejleHUM Ha 7 gaeT ocratok 2. Haiigure aru umcia.

©) IlepBriit yron rTpeyronsEnka Ha 30° GoJbie BTOPOrO U B TPH Pas3a MEHLINE TPETHEro.
Haitagure GoabIIHAI Yol 9TOrO TPEYroJdbHHAKA.

B) Jlnnua nomauoit AKLN pasra 15,6 cm. UssecTHO, uto AK
PaBHO YeTBEPTH PACCTOAHHSA MEKAY ee Ha4YaJoM B KOHIoM, KL
Ha 0,6 cm menpme AK, a LN B 2 pasa 6oasme KL. Yemy paBHO
3BeHO AK oTol somaHoi?

r) Cymma uugp 3aragasHoro 4eTslpexsHauydoro uuciaa passa 30.
Bropaa pudpa storo yuciaa Ha 1 MeHbIIe HepPBOH, TPeThbA — B
3 pasa OoJipllle BTOpOMH, a deTBepras — Ha 4 OoJblle NepBOii.
Kakxoe unciio saraganu?

21 {| Mosxer nu:

a) OCTATOK MPH JeJIeHHH YeTHOro yuceja Ha 6 ObiTh paBHBIM 3?
0) umcao, KpaTHoe 5, npH AeneHuH Ha 15 gaBaTh ocTaTok 77
B) 4mMcsIo, AenAnieecsa €Ha 3, NpU Jeneduu Ha 12 aasates ocraTox 87

r) yHcao, jaenasiuleeca Ha 9, npu aeneHun Ha 36 gaBarh ocrarox 287

@ \22I Sanummure Opou3BeeHuA palfHOHAJBHBIX YHCEJI KOpode, MCIOJb3yA IMOHATHE
CTeleHHn:

8) (1) - (1) - (-7) - (7); ) (—hl) - (k1) - (1) = (~hD) - (~hD) - (~kD);

6) (-1,(4)) - (-1,(4)) * (-1,(4)); n) —(kl) - (k1) - (k1) - (k1) - (kD) - (Rl);

) -56-56-5-3-3.3.3, e) (=2) - (~2) - (=2) - (2b + ¢) - (2b + ).
23 I 3aMeHHTe B BhIpaKeHHUAX CTeNeHH NPOH3BeJeHUAMH:

a) (—a)’; B) (3n)% n) (—xy)*; x®) (5 — d) u) (a + b)%

0) —a®; r) 3nf; e) —xy®; a) 5 — d% K) a? + b2,

24' Haiigure 3HAYEHWEe BbIPAXKEHUHA:
1\2 1\ 1\?
a) 5%, -5°m (-5)°;  6) 0,14 -0,1'm(-0,1); ) (13), - (13) = (-13).

3 3
25 I Onpe,r.le.llu're, KaK¥M 4YHCJIOM — INOJOXXHTEeJIbHBIM HJIH OTPHIATE/JBHLIM — fABJAETCH
BBIpasKeHUe:
102 4 e 58 923 123 2 s
2) (-16)2; o) (-277) 5 B 0,9%: (-1, 1) (T.5)%-(-5) .

26 | Cpasuure sHaueHHA BHIpaXKEHWIA:
7 5 7 ]
a) 5° m 3% B) 6 1 6% 0 (5) = (3) x) 0,9' u 0,9%

6) (-5 m (35 16 u 6y o)) u(-1); ) (0,9 u (0,9
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27 § Boruncaure:

a) (=7 + 3)% r) (-2)' - 5%

6) -7 + 3% m) ((-3)* - 7 - ((-2)»)%

B) (~7)* + 8% e) (~0,62 + (—%)3 (23 - 999 : 0,1y
E Haijigure 3HAUeHNE BBHIPAMKEHUSA:

1) 3, —x%u (—x)?, ecau x = 3, x = —4;

2y} -yPu (-y)P,ecnmy = -1,y = 2,

29 I a) Hailigure snayeHue Buipaykenus a' —a* +a* - a' +a,ecma=2,a=0,a=-1.
6) Haiiure sHadeHne Buipaykerus b' + 2b* + 3b* + 4b* + 5b°, ecm y = -2, y = 0,1, y = 10.

30 I IocTpoiiTe MATEMATHYECKYIO MOJEIb U PElInTe 3a1aqy:

a) Cymma nosabix Jser AatoHa ¥ Kcomu pasHa 30. Yueao noaHbIX Jier AHTOHA OpPH
JlleleHuH Ha 5 paeT ocraTok 1, a ymcso moJHBIX JgeT Kclomu npH AesieHMH HA 5 Jaer
ocraTok 4. Croneko ner Kcrome, ecim Arrorny Goasore 12 u mensie 20 jger?

6) KosmuecTBo pelenTos NOHYMKOB B NOHYMKOBOM KoMnanuu AHToHa u Kciomm Beipa-
JKaeTCA TPeX3HAYHBIM YHMCJIOM, cyMMa mudp koroporo paBHa 20. Bropas mudpa aToro
yucaa Ha 5 GoJiblie MepBoii, a TPeThs — B 2 pada MeHbIIe mepBoit. CKOJIBKO penenToB
NOHYMKOB B NOHYMKOBOMA KoMnanum AxToHa U Kciomm?

Cems (yrdonucros 3abunu B rypHHpe 20 rosos. Jlokakure, 4TO
xorda 6wl ABa (yrhoaHcTa 3a0MIM OQHHAKOBOE KOJHYECTBO rOJIOB.

32' a) Haiigure 3HAUEHHS YHUCJIOBBIX Bhlpa)keHuil A u B:

6 _ 52 4), _ 4
- B7-2-gy) 47 a1, s 10 35
98 g2, 57 109 1% T 141.8 3
02 - 32 + 57% - 105 7+1:3

0) Haiigure Tpu umucna, cpaBHUMBIX ¢ A 1o Monysio B.

..._,_w_.,_k
33 | Vunrens pan yueHMKaM 3ajaHue HAOHCATb, MCHOJB3YsA TPH pasa Ludpy 2,

YHCJIOBOe BEIpAXKeHHe, 3HaYeHHe KOToporo GyieT Kak MOKHO Oojnee GOJIBIINM.
Cpeau cocTaBJIeHHBIX YUYAIIMMHUCH BBIDAMKEHHWH GbLIN ClIeLyIOoInHe:

1) 222; 2) 22 - 2; 3) 22% 4) 222 5) 27,

Pacrosiosure 9TH BBIPAYKEHHAA B MOPAAKE BO3PACTAHUA UX SHAYEHHUH.
34 | Nanwr 6 umcen 1, 2, 3, 4, 5, 6. Paspemaerca k JToGKIM ABYM UUCJIAM IPHOABIATEH
=== 1o 1. MoxkHo J1 clenaTh BCe UNCJIA PABHBIMHU?

35 | Tpem OpatbaM paspanu 24 OyOnuka Takum ofpasoM, YTO KaKABIH IOJYUYWJ Ha TPH
OyOnuka MeHblle, YyeMm eMy Jer. Menpuinit 6par, noaymas, IPeAJIOXKUI NOMEHATBCH
qacThio OyOnmuKoB. «fl, — ckasan oH, — ocTaBasaio cebe nMoNOBURY 6yO6/IMKOB, a BTOPYIO
TIOJIOBMHY Pas3fesio Me;KAY BaMu nopoBHYy». Iisasa Ha Taxkoe 01aropojcTBO, CPeJHHEA U
cTapmui 6paThsa TAKIKE PEIIHIH OCTABUTH cebe MOJIOBUHY CBOMX OYGJMKOB, & BTOPYIO
MOJIOBMHY Pas/iesINTh OPOBHY MexxAy Apyrumu Gparbamu. Ilocsie aTux onepanui Kax-
bl 13 OpaTheB MOJYYHJ OLMHAKOBOE KoaudecTBO OyOmKOB. CKOJIBKO JeT OparbamM?

9
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2. CpoiicTBa CTeNEeHM C HATYPAJbHBIM IIOKa3aTejemM

Ymobwvlr dobumuecs kawozo-HUbYdb npozpecea
8 Hayxax, 0e3ycro6HO, HEOOX00UMO 3AHUMAMBCA
omaoeavhblmu npodLeMamu.

Kapuxa Beiiepurrpace (1815-1897),
HEMEIIKHHA MaTeMaTHK

B npenpiyimeM IyHKTe MBI Y3HAJIM, UTO IIOHHMAETCA B MaTeMaTHKe II0J HaTypaJbHOH
CTeIleHbI0 JIFO00r0 PAaIMOHANBEHOTO YKCJa, HAYYMIINCH OIPeesIATh 3HAK CTEeIeH! ¥ y3HAJIH,
B KaKOM IIOPAAKE IIPOBOJATCA BBHIYMCIEHUA B BBIPDAKEHUAX cO cTeneHdpo. Ho MBI mOKa He
3HaeM, KaK PalHOHAJBLHO IIPOBOJAUTHL 9TU BhIuMciaeHusd. Hanpumep, Kaxk MOMHO OBICTDPO
PEHIUTH CIEAVIONIUI ITpuMep:

/ T4 2
212 . 928, 935 . (%) - 102 . (33)3 ,

.

(2 . 3)24 - (542 : 516)
Ins orBeTa Ha 3TOT BOIPOC JOKAXKE€M HECKOJbKO CBOWCTB CTENeHeMH.
IIponsBexeHne M YACTHOE CTeNeHeH
Teopema 1. Ina nmoboro panyoHAJIBHOIO YHACIAA @ U JIOOBIX HATYPAaJbHBIX M H 1.
am™-a*=am*".
Horaszameavemaeo:

IIycTes a — DpOM3BOJIBHOE PAIIMOHAIBHOE UMCJO, 4 M U 1 — IPOU3BOJbHBIE HATYPAIL-
HEIEe YMCJa, TOTAA

a"-a"=a*a*..ra*a*a*.ca=a*a-..~a=a""",
— — -4 \ - J \ - J
m MHOMHTeIel n MHOMKHTeNeH m + n MHOMXHTeNei

uTO ¥ TpeboBaIOCh AOKAa3aTh. ¥
JlagHOE CBOMCTBO MOHO PacCHpOCTPAHUTH Ha IIPOM3BEJeHHE Tpex | GoJiee CTeIeHeid.
BHB_T{HT, B HallleM IPHMepe Mbl MOYKEM Cpady YHOPOCTHTH YHCJHTEJb:

912 . 928. 935 — Q12+28+ 385 — Q75

Teopema 2. [lna moboro paruoHAJIBHOrO Yucia @, oraudaoro ot 0, u nobbix HATy-

paJbHBIX M U N TaKHX, 4TO M > .
a™:a*=a"™ ",

Horxasamenvcmeo:

IlycTe @ — MPOH3BOILHOE PALHOHANLHOE YHCJIO, oTuuHoe oT (), 4 m U N — IPOU3BOJIb-
Hble HATYpaJbHBIe 4HciIa Takue, 4To m > n. lIpencraBum uacTHOe a™ : a" B BUJIe ApPOOH
W COKPATHM N pa3 ee YHCJIHUTeNXb M 3HAMEHATebh HA ODIUH MHOMHUTEDb @:

n Mgoxinreneﬁ m-n Enomnmneﬁ
a" a'a-‘.-ad'a-a-.-a _a* "

m e on — 2 _ _ — — gm-n
@ a a" a*a-‘..-a 1 g 2

n MHOMHTeJIeH
uT0 U TpeboBaJIOCh AOKAa3aThb. V¥

Teneps B HCXOZHOM IIpUMepe MbI MOKEM BBHINOJHHUTHL CIeAYIOIIUe Npeodpa3oBaHUA:
542 . B16 — Fi2-16 — 526,

10



BosBegeHue cTenieHH B CTElleHb
Teopema 3. qua n000r0 panyoHAJILHOIO YHUCIA @ U JIOOBIX HATYDPAJIbHBIX M A N
(am)n =gmn,

Hokxasamenvcmeo:
HyCTb a4 — NPOH3BOJIbBHOE PanMOHAJIBHOE YHCJIO, & M H 71 — IPOHU3BOJIBHEIE HATYDAJIB-
HBEIE YHCIIa, TOrga
n MHOMUTENneH
(am)n =qg™-qg™- .. a™ = am+m+...+m =
\u—.v._d

n MHOXKHTeNeH
YTo H Tpeﬁonanocr: JA0Ka3arTsb. v
HpO,IIOJIﬁCPIM YOpoIlleHHe MCXOJHOTO npHuMepa:
(33)8 = 338 = 324,

Crenens npousBeeHAs W YacTHOro (Apotn)
Teopema 4. [yt n100b61X paniHOHANBHBIX YHCEN @ U b 1 J11060T0 HATYPaJbHOrO YUCIA 7
(ab)" = a™ - b".
Horxazamenbcmeo:
IlyeTe @ 1 b — NpoH3BOJILHEIE PAIlMOHANBHEIE YHCIA, 4 /1 — IPOM3BOJLHOE HATYPAJIb-
HOe YUCJO0, TOTIAA
(ab)! = (ab) - (ab) - ... "(@ab)=a-a*..a*b*b-..-b=a""->b"

g

n Mno;xrn'reneﬁ n MHOMKUTeTed n MHO};CrHTEJ]Eﬁ
4yTo U TpeboBalloCh NOKA3ATH. W

CregoBaTesibHO, B UHCIHTENE ¥ 3HAMEHATENIe PACCMATPHBAEMOMH HAMH APOOH MBI MO-
JKeM BBIIIOJIHATH ClIeAVIOIie npeoﬁpasona}ma:

@2 - 3)24 = 924. 324 1025 = 2 - 5)25 = 922. 52

Teopema 5. [Ins nwobbIX panyOHANBHEIX uuces a U b, rae b # 0, u nroboro HaTypaab-
HOT'O 4HCJa N o
(a:b)*=a":b", niu (g) =5

Hokxaszamenvcmeo:

TTocronsky ofe 3amycH OIMHCHIBAIOT OLHO M TO Ke apudmMeruyeckoe neiicTBue, TO JI0-
CTATOYHO IIPOBECTH JOKABATENLCTBO JJIS OJHOH M3 HUX.

PacemoTpuM 3anuch YACTHOTO B BHAe APODH.

IIycts @ u b — npOU3BOJIbHBIE pallMOHAJbHBIE Yucia, rae b # 0, 1 n — IpOMU3BOILHOE

HaTypalbHOe YHCIO0, TorJga
n MHEOMHTeIel

a\_(a\. (a\. .(ay_a-a-'..-a_a°
(b) (Lb) (b) (I{) !J 0O o © Ii b’
n MuOMHTe e n MEoMMTENeil

4T0 ¥ TPeGOBAIOCH JOKA3aTh. ¥
3Ha4YuT, B YHUCJUTEJEe IPHBEIEHHOTO BBINIE IIPEMEpPAa MBI MOJKEM B3alHCaThb COOTBET-
CTBEHHO CTeIleHb ,EpOﬁH H BBIYMHCJHTB CHeAyrinee IIpOoHu3BedeHHe:

275 . (%)M=275.12_ gﬁ_'1=g?j=2?5-74=21=2.

fMaea 4, §1, n.

2

11



n

12

asa 4, §1, n.2

Bepremcs Temepp K MCXOJHOMY IPHUMEPY U YIPOCTUM €ro, «CoOpaB» BCE BHINOJHEH-
Hble IIpeo0pa3oBaHUA BMECTE, & 3aTeM COKPATHM IOJYyYeHHYIO Apobb U Bo3BeleM ee B
KBaJpar:

(012 | . o35 . (1 . . . 8\?
212 . 228 . 28 (2) 10% (33) _ (2 - (2% - 525) - 324)2 _ (2 .}2:21 . ’525 ’32‘11')
(2 - 3)%- (5% : 516) (224324 p5 20 ,122q - ,1324 z ,E’K

2

-8

Mg BHANM, YTO HOJYYEeHHbIE HAMH CBOHCTBA CTENeHel CYIIMEeCTBeHHO YIIPOIIAOT BbI-
YHCJIEeHUA.

Taxkum ob6pa3oM, y Hac Tenepb ecTh ONpejieJieHNe HAaTYPaJbHON CTEIeHM DPAllHOHAJb-
HOTO YHCJIAa, H MBI 3HAEM CBOHCTBA CTEMEHEH ¢ HATYPAJbHBIMY MOKA3aTeJ AMH. A MOMKHO
JI¥ PACHIUDHUTE 5TO OIpeAeseHUe HA CAYYal HYJeBOro IOKasaTess?

Kax MBI yke 3HaeMm, JJIST 5TOTO MBI JOJKHBI PYKOBOJCTROBATHCH (DYHAAMEHTATbLHEIM
[NPUHIIATIOM Pa3BUTHA MaTEMaTHYECKOH TEOpPHH, a 3HAUUT, 8HO8b B6€0eHHOEC NOHAMUE HE
doaxcHo Hapywamb éce JoKazanHble paree ceéolicmea. Hanpumep, A4 1106010 He paBHOTO
HYJIO0 PAIHOHAJILHOTO @ JOJIXKHO OLITE BEPHO CJEAYIOLEe PABEHCTBO:

a®=a"""=a":a" = 1.

HOBTOMY JIOTMYHO BBECTH omnpenejgeHHde, 110 KOTOPOMY a” =1 OJIA Jiroboro He pPaBHOrO
HYJI0 PAllMOHAJBLHOTO 4Yucja 4. [elicTBUTENBHO, MOKHO IOKAa3aTh, YTO €CJH IPUHATH
a’=1 nopu a # 0, To Bce ocTaTbHBIE OKa3aHHEIE HAMH CBOMCTBA OYAYT TAKIKE BBHIIIOJHATH-
ca. Takum o6pasoM, pacHIMpUM ONpeesieHue MOHATHA CTelleHH Ha CJydall mokasarens,
passoro 0.

Onpenenenne. HyJiieBoi cTeneHb0 palHOHAIBHOIO YHUCIA d, OTJIHMYHOIO OT HYJISA, Ha-
apiBaerca uucsio 1. To ecTs

Vae@® a#0:a"=1.

0
Tax, sanpumep, 12° = 1, (%) =1, (-6 =1.
B 3aBepuieHne BBINWIIEM BCe IPaBUJIA BBIYHCIEHHIA €O

CTeNneHAMH, KOTOPBIE CAEAVIOT M3 NOKa3aHHBIX HaAMH TeOpDeM.

IIpannJIa BBEIYHUCIEHHH CO CTeleHAMU

1. Ona Toro 4robbl YMHOMKHATH CTEIEHH C OANHAKOBLIM OCHOBAHHEM, MOYKHO OCHO-
BaHUE OCTABHUTH 03 M3MEHEeHHH, a MOKA3aTe/IH CTeleHeH CI0KHTS.

2. Husa Toro uroObl pasge]uTh CTENEHHM ¢ OAMHAKOBBIM OCHOBAHHEM, He DPABHBIM
HYJI10, MOXXHO OCHOBaHHEe OCTABHUThH 663 H3MBHEHHﬁ, a U3 nmoxasareada OeJuMoro
BBEIUECTH IOKA3aTeNIb NeJHUTeId.

3. Ins Toro uToBBI BO3BECTH CTEIEHL B CTEIeHb, MOYXHO OCHOBAHHE OCTABHTH 0e3
H3MeHeHHI, a MOKa3aTe/,Ild IePeMHOMKHUTD.

4. ITnsa roro uro6bl BO3BECTH B CTENeHb NPOU3BEAECHUE, MOXKHO BO3BECTH B DTy CTe-
IeHb KaKIBIM M3 MHOMKHTEJEH M Pe3yJIbTATH NEePEeMHOKHTD.

5. a) Jlana Toro 4ToObI BO3BECTH B CTEIIEHB YACTHOE, MOXHO BO3BECTH B 3Ty CTelleHb
OT/IeJIbHO JeJIAMOE W JeJUTe]Ib W IePBbI Pe3yJbTaT pasfe/]uTh Ha BTOPOIi.

6) JIasi TOro 4robbl BO3BECTH B CTEIleHBb ApP0Dh, MOKHO BO3BECTH B ATY CTEIEHb OT-
JIeJIbHO YHCJAUTENb U 3HAMEeHAaTeJb Apobn.
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IIponsBemeHue W YaCTHOE CTeNeHeH

a) IlpescraBbTe IPON3BELEHNE B BH/JE CTEIEHU:

0,23 - 0,2% (-3)* - (—3)5; Xx2000 . 43000 pre x € Q.

6) Yecranosure 0611y (POPMYJY AJisi BHIYMC/IEHUS IIPOM3BEJEHUA CTeleHel pamuo-
HANBHBIX YHCEJ ¢ OOIMM OCHOBAHHEM W HATYPAJIbHBIMH IOKa3aTelsaAMH:

a”-a™”=?(n, m e N; a € Q).

3anunInTe IIpoHU3BeleHe B BH/e CTeIleHU:

a) 27 - 28, r)a’-a? ®)n'-n-n% &) (pg)° - (pg)- (pq)° - (pQ)'%
0) (-5)°-(-5); mc-c¥;  gab-xT-x8- 2% ) (‘Ezil)z7 . (asz) - (aszT;

B) 0,4° - 0,4%; e y® -5  mb b2 bbb M) (2x+ ) (2x +y) - (2x + yP
YuopocTure BhIpasKeHHE:

a) aa™ (—a)?; r) 2x%y° - (—4xy?); x) 20+ 2% k) 3F+3%2+3%

6) c*c (—c®)c* 'c?; 1) 0,5a(-b)® - 10a°b?; 3) 2™+ 2™ a) 3t + 3* + 3%

B) dd" (—d" * ")d"d?; e) %(—c)ﬂik « (—6cdk?); u) 2m- 2m; M) 3* - 3% - 3%
SanuuinTe BeIpajkeHue a'® B BUe IPOM3BEIEHNA: a) ABYX cTerneHel; 0) Tpex cremeHei;

B) YeThIPEX CTEeIeHeH ¢ OCHOBaHmeM a. VIMeloTca Jiu Jpyrue BapHaHTHI PEIIEHUA 9TOM
sagaumn?

3anumnTe B BUJE CTEIEeHH BbIpakKeHWe, PABHOE NaHHOMY:

a)4-8 6)3-27-9; =B)16-2-32; 1r)25-5%-125; xg)2m-2m.2m.2m,
Bo3MOKHEI JIX APYyrHe BaPHAHTHI 3aIIHCH?

CKOJBKHUMHY Pa3JMYHBIMHE CIIOcOGaMH MOMKHO HMpeACTaBHTh X6, rme x € @, x > O:
&) B BHJe IDOH3BENEeHHUA OBYX cTeleHel C OCHOBAaHHEM X M IIoKasaTeileM n € N 0;
0) B BUjle IPOUBBEJEHUA TPEX CTeleHed ¢ OCHOBAHMEM X U NoKasareneMm n € N ?

(N, =10, 1, 2, 3, ..}, BapHaHTHI, PasIHYAOIINECH JHUIIbL MOPAAKOM MHOXKHTENEH,
CYHUTATH OJUHAKOBBIMH.)

Sanuinure BhIpasK€eHHe B BH/ie CTelleHH IIPDH JONYCTHMBIX 3HAYEHHUAX IIepEeMEeHHbIX:

a) 3% : 387; ) 92 § 58 K) b 1 b bl K) (mn)® : (mn) - (mn)® : (mn)*;
6) (=2)'°: (=2)"; my*:y® s icfre-ch ) (%)w : (%)3 : (%);

B) 0,8 : 0,8'% e)a®:a™® mu)d®:d* d:d'-d; wm(Bx—4P:(8x—4)P:(Bx—4)7.
YupocTuTe BhIDAXKeHHE MPH AONYCTHMEIX 3HAUEHUAX MMEPEMEHHBIX:

M o ASER am-a® 68xty?z® 28p3q® — 32p®¢?.
a) b : (=b)% r) a-a"-1-qg x) 17x%32% K) 12p%q 5
I x? o xd - x? 15a%2b'5¢% 35x%3 + 55x%° .
O @8 & I) X - xt - 8’ 3) 10a%5p14c56° JI 155°x° >

Cngm . am4l. oo yn +1, !!En . !!5. 80m48n22k50. lﬁabz + 260b2
B) (—x)*": x x5 e) gyt n) 168 mBp2is M) 32a%b — 15a%"

13
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44 I Hoxasxure, aro ecnu k, m, n € N, To 3HaUeHHe YKA3AHHOTO BHIPDAYKEHHA HE 3aBHCHT
OT 3Ha4YeHHUs nepeMmenHou. HaliguTe 3HaueHne 3TOr0 BHIPAMKEHUS.

10}_):13 9?2&3
2) 4"’+44"'mf;1:’+4”; 6 10" + 10" + ... + 16n; 2 69*+99{:j o & O9F
= 10" : 10 992 : 99
ﬂ 3aMeHHTe 6YRB)7 X BBIpaMeHHeM Tak, YTOOBI NOoJIy4eHHOe PpaBeHCTEO CTaJyi0 TOoMXOaecT-
BOM:
a) a? - x = a’% 6) x - b7 = bl B) ¢ - x =™ T) x - dM8 = d4iz,
Bo3Benenue cTeneHH B CTeNeHb
46 Hpeﬂ,CTaBbTe BBEIDAXKEHHEe B BHJE CTelleéHH C OCHOBaHHueM a.:
a) (a*)’ B) (a%)% r) (@)% x) (@) m) (@)’ -ae%  a)(am)?:am;
() (15 6 (5% r)a’ - at e)a™-a’ 3)a'-a’; k)a'®- (a®) M)a”*®: (a').
E SanumuTe BbIDaKeHHe B BHJle CTelleHH C OCHOBaAHHMEM E:
a) ((-x)*)'° mpm t = —x; B) ((-p9)')* mpu t = pg;

6) ((2nm)®)® mpu t = 2nm; r) ((—a + 3b)*)® npu t = 3b — a.
48 IIpeacrassre a’! B BHze cTemeHH ¢ OCHOBAHHEM

a) a% 0) a’; B) a%; r) a% o) ab; e) a'’.

49 ' IIpu KaKOM 3HAYEHWH N BEPHO PABEHCTBO:
a) xn . xﬁ p— x]S; 6) (xn)ﬁ — le; B} (ylﬂ)n = ydl}; I') yl[) . yn o ydﬂ?

50 §| IIpencraBeTe B BHIAE CTemeHH C MOKA3aTeIeM, OTIIMYHBEIM OT 1, BEIDAYKEHUE:

a) m'® gByMs pasinuuHBIME cunocobammu;  6) n'? yeTEHIpEMSA PA3IMUYHBIMHU cHOCOGAMN;
B) k' mecTBI0 PABIHYHLIMH CrIOcOBaMMu.

51 | Vopocrure BEIpaskeHHe IIpH JONYCTHMBIX 3HAYEHUAX ITePEMEHHEIX:
] 53 . az . (bd)z. (;'5 . ﬁ) 92 . (12)3 . ya . z-l . B) k-t _ kz- r) m4 — me + ms
a (25) - a® - (B*)- (%)’ 32 2 (P (22 ki — K6 mé — m® + m®

52 | Banummure BhIpa)keHHe B BHJE CTEIeHH ¢ OCHOBAaHWEM 2, 3 miam 5:

a) 2-49:32; 6) 274 - 81%: 95 B) 8° - 16° : 128; r) 125%: 252 - 625.

53 I Bbruucanre:
810 - (3% g B (GT:5Y, ()92 818 324 (-2)° : 647
D) @y -3 (-i25 * B a0, gs ¢ -128%: (-8)"

CreneHs Mpou3BeIeHHs H YACTHOTO (APOOH)

54 I B03Be,ﬂHTe IIPOHU3BENEHNE B CTEIIEHDb.
a) (-2ab)’;  B) (—x°Y)% n) (6a’b’c)’; x) (-4p°¢");  m) (5r°s°tY)T;
6) Gedh)s 1) (<0,1pg'r)  e) (—okmn;  8) (Tewid)’s  K) (uvwd).

55 I IIpescTaBbTe BHIPAKEHHE B BUJE CTENEHHU C IIOKA3ATEJEM, OTJIMYHBIM OT 1:
a) —m°n®; B) 0,49a%%c%; m) —27¢°r%; k) —aSbiab?; u) 125p8¢*°r'?gs;

6) 25c¢%d?; r) —%xay%s; e) 9a’bict; 3) 16c3d?d?c; K) —32m'°ndl"n’,

14
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56 | IIpeacrasbre BHIpaskeHHe B BHjE CTENEHH ¢ MOKA3aTeJeM, OTIMYHBIM OT 1:

a) 8a17bdc3ﬁd8alﬁb20d13; 6) IZstyazl‘xmwasaZTo; B} mSEQnQST; I‘) p119q323_

57 I a) JJokaxkuTe, YTO €CJIH CTOPDOHY KBajJpaTa YBEJWYHUTH B 71 Pa3, TO €ro IUIOIIaAhb yBe-
auyATeH B n° pas.

6) Bo ckoabKO pas yBelHunTcH 00beM KyDa, ecid ero CTOPOHY VBEJIHYHTH B m pas?

58 I BerauciiuTe panMoHaIbHLIM clocofoM:

] \B
8) 0,5% - 215 6) 4% - (0,25 1) (0,125 -8 1) (&) - (3F).

2

3anuniure BhIpaKeHHe B BHJe YACTHOI'O CTelneHe:

G35 6)(&); Beatm (S DD e (Zyz)

S

Hpe;{c'ranb're BBIPDAKEHHE B BHJE CTelleHH J],I)OGH c nonaaafre.uem, OTJIHYHBIM OT 1:

. 9. . 64 36, 2.
a) 121 : 9; 6) 27 : 64; B) . ) 125, x) (49)*:

IlpeacraBbre BhIpaXkeHme B BHAE CTeNeHH ApobM ¢ IOKazaTejeM, OTJIAYHLIM oT 1:

6,48
a) (_27a2?) : (b33039); 6) 81_;;7&; B) a253: (_b299); I‘) PIOSS: qll!}?.

& [

BrlunciuTe pamMoHAaIbHBIM Criocofom:

a) H6° ; 285; B) 0,18% : (-0,9)%
5 7500, 12y [ 4\
T80 o) (15 ) (3%)-
E YipocTuTe BHIpAYKEHUE NIPH AONYCTHMBIX 3HAUYCHUAX IIepeMeHHBIX:
1y . -3x2 - (—xy)® - x° - if°. (4bc?) - (—ac?)? - (2a%bic)®.
a) (aa) (—3aa?); B) (**) (-3y)° ’ ) (=26%¢3° - (((—a)?)?? °
—op2ys . [~ LY (m’n)’ - (mn') - (-25m)*, (x?y2)" - (Ty*)° - (2x°2)°
6) (—2b%)° - st) r) (=5m? n?) - (mn)° H e) (—((~x)??*- (14y°z%)
64 Beruncanre:
55 A 6-1 a - 25 3 4 . 3. : e A 3
a) ( ) : 3 )’ 6) 774113 - (2 : 7)% - 28 -
0% - 250 - (—5) S 157 - 28 (4°: 24 - 70+ 16°- (113" (1)

65 | Haiinure saauenne BHIpaXKeHHA:

BIT - b2 - IS - (BB - (2b)1
a) (26%)12 - (B°1 : b'B) - H9 - pib

349 . (96 . oT5) . 36 . 45 . (a3
o8+ g% . (gia . ;13)] “(d%® - @O .?33.)43 o 2(bc)’ npu ¢ = _E’ d=-2.

| 66 Il HaiiguTe Bce HaTYpaJbHBIe 3HAYEHHUSA X, VAOBJETBODAIONINE PDABEHCTBAM:
a) 6* = 216; 6) 5**2 = 125; B) 2% = 256; r) 3* 2= 243,

+ b upu b =T;

0)

15
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Berauenure A, ecan:

a) 4" = 64, 8" = 64; A = k* + m?; B) 3* = 81, 10 = 100, A = x¥;
6) 5° = 625, 7'= 49, A = (c + d) n) 2% -1= 32, 39%3= 27, A = (p").

MaremaTH4YecKoe HCCJeIoBaHHe.

Hexona u3 GyHIZAMEHTAIBHOTO NPHHIUWNA PA3BHTHA MaTe-
MaTUYeCKOU TeoprH (IPUHIHIIA HepaspylleHusa) moayMaiTe,
KaK MOKHO 6bLT0 GBI ZaTh ONPE/AeJIEHUEe CTeIIeH! PALMOHAJIb-
HOI'O YHCJAa ¢ IeJbIM nokasareneM. Kax B aTom ciayuae OyayT
CBSI3AHEI MEXKIY COOOH CTeNeHM OJHOTO M TOr0 e OTJIMUHOrO
OT HyJIf YHCJA C IPOTUBONOIOMKHBIMHA MOKA3ATeIAMHU?

69 IIpounraiiTe BHICKA3BIBAHWE M ONpPENeIHATE, MCTUHHO OHO WJIH JOXHO. Ecnu
BBICKa3bIBAHHUE JIOKHO, MOCTPOITE €ro OTPHIAHWE H AOKAXKHTE MCTHHHOCTH

OTpHUIIAHWA,
a)vVabe@: (a+b)?=a®+b% B)Vxe @ neN:| x| = x2
6)3 a, b e Q: (a+ b)?=a®+ b r)3xe@, neN:| x| =—x2,

70 | Nsobpasure Ha KOOPAMHATHON! MPAMON MHOKECTBO 3HAYECHMH X, AJIA KOTOPBIX:
a) x > 4; B)-5<x<1; m|x|<8 w|x-2|>4 wu)3<|x|<5;
6)x<-2; r)-5<x<1; e)|x|28 3)|x+2|<1; k)-83<|x|<5.

71! a) [Ise nnosunxu, Kara u [lamia, HombLIIx 10 PeKe U3 OgHOro mecra. Kara monsilia
' o TedeHuio, a Jlama — mpoTuB TeyeHHA. Uepes 4eTBepTh Yaca AEBYLIKH DPasBEPHY-
JHCh ¥ HOILTBLIM HABCTDPEUY APYr APYTy. UYepes CKOJBKO BpeMEHH IIOCJE CTAPTA OHU
BCTPETATCA, €CJIA OHH ILJILIBYT C OIHMHAKOBOI cOOCTBEHHOII CKOPOCTBHIO?
06) Or npucrasu KueBCKOro BOK3ajla BHH3 [0 TEYEHUIO OTHIPABHUJICH IIPOTYJIOYHBIH
TEIIOXO0/l, 3aTeM OH PasBEPHYJICA W BEPHYJICA Ha IpUcTaHb KHMeBCKOro BoKsaa depes
7 uacoB. CKOJIBKO KHJIOMETPOB MPOIUIBLI TEINJIOXO0J 3a BPeMs 3TOM NPOTYJIKH, eCJIu
TEIJIOXO0M MJIBLI ¢ coDCTBEHHON CKOpOCTBIO, paBHOM 21 KM/4, a CKOPOCTh TEUEHHS
paBHa 2 KM/4.
B) IlogauMasick BBepX IO ABHIKYINEMYCH 3cKajlaTopy, BaHa mHacuyurtan 20 cTyneHek,
IIPH 9TOM BeCh NyTh 3aHAJ y Hero 60 c. Mama ke, DOZHHEMAACH BBEPX II0 TOMY XKe
BCKAJIATOPY, HacuuTaia 16 cryneHek, a Beck yTh y Hee 3aHs 12 ¢. CKONBKO CTYIIEHEK
HacuuTaeT BaHA, MONHAMaACh BBEPX II0 HEMOABHXXHOMY 5CKAJaTOPY, €CJIM ACKAJIATOD
JABHUYKETCS C IOCTOAHHOH CKOPOCTHIO?

E VipocTuTe BEIpa)keHHE OPH AONYCTHUMBIX 3HAUCHUSAX BEJIMUUH!
a) x + (2x — 4y) — (3x + 2y — (x + (6y — 5x)) — 2x);
6)a-(a-(a—((a-2b)-a)—(a—(a—b+2a-b);

B) (=1,5pg") : (=p) - (0,25¢qr) : (=3pr) - (4p?q) : (0,5pq);
3xy-%xz—2x-xyz~%x2yz+x—(5+2x—7)+x—2
r)

2xy—2yz-z—xy+2yz-y+gzzy—4zy2+2zy-y—xy

15
73 I PasznoyxuTe 4mcia Ha MpocThle MHOMKHUTe H B HadauTe ux HOI u HOK:
a) 24 u 256; 6) 42 u 108; B) 512 u 100 000; r) 216 u 243,

16
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I C nomomipio anropuTMa EBkanza Haiigure HOJl nagHbBIX uHCesa, a 3aTeM HAUAUTe MX

HOK:
a) 476 u 901; 6) 207 u 989; B) 779 n 1435; r) 534 u 1157.
j Perute ypaBHeHHe
a) 5y - 9 = 2%, 8) 4,3(a - 2) + 8,7(a - 2) =22 - 16;
6)(7x+4,2)—(1,2+5x)=3%; 1‘)5 - 3,2(c -~ 3) + L,5(c - 2) = 0,7¢ - .

o

!_76 JokaxuTe, UTO IJIA MIOOBIX IEJBIX a:
a) ecnn a + 1 genuresa Ha 3, To 4 + Ta genurca Ha 3;
0) ecnim a + 2 geanrea Ha 5, To 1 + 3a genurTca HA J;
B) ecsi 2a + 1 pnenurca Ha 7, To 12a — 1 penurca Ha T;
r) ecau 3a + 2 genures Ha 11, To 21la +3 gennrcs mHa 11.

@ 77 | Banumure BhipaskeHne B BUJE CTEIEHHU IPH AONYCTHMBIX 3HAYEHUAX HepeMeH-

HEBIX:
o)) Eaesarse r)5-125 - 25; K) b% ;b K) (a*)%
0) (—2a)’(—2a)(—2a)’; n) 8 - 32+ 16; 3) n®: n%- n; a) (d®)? - db;
B) c"cc¥c™ ey e)3"+-27-3"* 9 my*:y'-y:yh  wm)a*: (@)
78 I YapocTuTe BHIpajKeHHEe NPHU AONYCTHMBIX 3HAUEHHAX nepemennoﬁ'
B2 pn - b3 . (= x3)2
2 . ETAY SN, .
a) 3ab? : (-0,2a%); r) bi-2. o H ) 64 ( x2)5 xa,
B Vs - 6 ¢ (—xys?): 36a’c’y®, 492'(m3}5‘n8'k“ :
0) 12( x)’yz - 6 : (—xyz?); ) 18¢%y%a?’ 3) T kB (n)E - (md)’
Y 18kd?® — 6kd? a*+ art?
— 2 2. . — dp2ph3y. e e
B) —0,8m?nk? - 12,5 : ((-m)*n2k®); e) Bhid + Thd H) PP

79 I 3anumuTe BHIPA’KEHHE B BHJE CTEIEeHH ¢ OCHOBaHWEM 2, 3 wiH 5:

a) (3% 6)25-57:125% 8)9:81-32:27; 1) éi%:l_—(—%)—z, 1) (5.

80 I IIpencrasbre x'® B BUze cremeHu ¢ ocHOoBaHMeM: a) x?; 6) x%; B) x5 r) xf.

81 | Bosseaute B cremens:
a) (4be)s  ©) (-omnk) ) (-a); 1) 0262 A) () e (L)

5
82 | Bossegure Bripakenns 4a®; -0,3xy'z% E%e: a) B kBaapar; 0) B Ky0.

[

83 Hpe,uc'raame BBEIDAXXeHMe B BHUJle CTEeNeHH ¢ IToKasarejieM, OTJIUUYHEIM OT 1:

2 272 By 2.2, 8
a) m*n®%  6) -0,125x%°%% ) 16a’ba’h; 1) i—i; ) %—d—; o) - XL,

! 84 I'Ipenc-ranme BBIpasKeHHe B BHUJe CTeIeHH ¢ IMOKaaaTejeM, OTJHYHBIM OoT 1:

25415
a) 495y 2%, 6) 32470 B) x

4739,731; I‘) 037? d493

17
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86

87

88

Lo

90

o
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85' BeIumcINTe PAI{HOHAIBHBIM CIIOCOOOM:

14 10
2)25°- 0,045  6)(-2) -0,8%  m2ar:245  nE) ().
Vopocturte BhIpa)keHyMe NPH AONYCTAMBIX 3HAYEHHAX HEPEMEHHBIX:

o BCB . (CmPE (Cm), (0.5 - (—2a%)°
(Gx7yy CCmyy (ab) ™ (5
HpH KaKOM 3HaAY€HHH m BePHO paBeHCTBO:

a) xS ooyt = xm; 6) (xS)n: - xi!ul; B) (ym)s — y-il’.); I‘] ym o yﬁ — y-l().
Boeruucaure:
76 - 228 - (25)2 - (11%° : 118) - 28“_

11
(97 z 34) . 153 = (73)2 . (%T) . 74
— ; 6)
14° - (5) - 44® - 778

a) 2110 - 256 - 45°

+ 2,315°.

ITocTpoiiTe MaTeMaTU4YeCKYIO MOJEJL M PEIINTE 3aauy:

IIporynka cOTpYAHUKOB MOHYMKOBOM KoMmunaunuu Anrona u Kcromm no Mockee-pexke Ha-
yasach B 10 4 y1rpa, Korjga remnoxon oryaaui or npucranu B Koromernckom. ITomaeis
BHM3 I10 T€YEHHIO PEKH, OH Yepe3d HeKOTOpoe BpeMs OCTAHOBWJICA HAa 3eJIeHOH CTOsSHKe,
rje OhlJ1 YCTPOeH NMHUKHUK, 3aHaBmuid 3 yaca. [locie 9Toro Bce OUATH PAa3MECTHINUCH
Ha TEIIOXOZe M BEPHVJIMCE Ha npucradb B KosomeHckoM B 9 u Beuepa. Yemy paBHO
paccTosiHMe N0 MeCTa NUKHUKA, eCIi CKOPOCTh TeYeHHs PeKH paBHa 3 KM/4, a cober-
BEHHAs CKOPOCTH TEIJIOX0JA He MeHAJAch U ObLIa paBHa 15 kM/4? '

Joxaxure, 4To uncnaa A ¥ B UMeIOT OJWHAKOBBIE OCTATKH IPH JeJleHuH Ha 7.

A= [(42,4 : % - 21,2) - 50 + 100 - (60 - 1 % - 13%) : g-% + 3,75 - é%]];
B=-25-[175- 1 - (32 - o 0)|- (& . 4.5 + 0,04)

5
91 | Cpasuure smauenus BrIpasykeHMii:

a) 2'° 1 10% 6) 10'% i 100'°; B) 23% i 3200; 1) 31'6 1 172° px) 45 u 15%.

B rumuasuu 85 mMKOJALHUKOB., Ha 3aHATHA aHrIUUCKUM S3BIKOM XOJAT 42 4esoBeKa,
HemenkuMm — 28, dpasnysckum — 30. IIpu sarom 10 yesioBeK XONAT KaK HA 3aHATHA
AHTIMHACKUM A3BIKOM, TAK M HEMEIKHM, D YeJJOBeK — HA 3aHATHA AHIIHHACKHM H
(hpaHLY3CKHM f3BIKAMH, a 8 YeJIOBEK — Ha 3aHATHA HeMEIKHUM M (PPaHIY3CKUM A3bI-
Kamu. Bee 3TH TpuM sA3bIKa M3YYaT 3 MIKOJbHHKA. CKOJNBKO HNIKOJBHUKOB He y4ar
3TH MHOCTPAHHBIE SA3BIKH?

Koposap pemns yCTPOHTH MCIBITAHUE JKEHHXY CBoOeil Jodepw.
B oaHy HX Tpex KOMHAT OH IOCAAMJI IPHHIECCY, B APYTYIO — Apa-
KOHA, a TPeThI0 KOMHATY OCTaBuJa nycToil. Ecnu sxeHMX yrajgaer,
B KaKO KOMHATE MPUHIIECCa, TO CMOKET Ha Heil xkeHUThbcA. Tab-
JAYKA HA TOM KOMHATe, rjle HaXoAUTCA IIPUHIecca, UCTUHHA, HA
TOI KOMHATE, I'Jie CHAUT APAKOH, — JIO¥KHA, a TabauyKa Ha IyCTOMI
KOMHATe MOKeT ObITh KaK MCTHHHOM, TaK ¥ JoyxxkHOI. Ha KoMHaTe
1 Bucut Tabauuka «Komuara 3 mycra», Ha KoMHaTe 2 — «/lpakon
B KoMHaTe 1», Ha KOMHaTe 3 — «IJTa KOMHATA mnycTar. B Kakoi
KOMHATEe HAXOAUTCHA IpuHIecca?
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§ 2. MHOrouYsieHbl 1 0EeUCTBUS C HUNMU

2. OgHOUYIEeHEBI

Mamemamuka umeem ueavlo Halimu obwiue memodul

€ PA3AUUHbLY Chepax yenoseueckoll desmenbHOCmIL.

T'pase [Imwurpuii Anexcasaposud (1863—-1939),
PYCCKHI MATEMATHK

HpH pellreHdH 3a1a4Y Mbl YaCcTO CTAIKHBaeMcCcs C IMPOH3BEIeHHMAMH Pa3JITHYHOIO BHIOA.
Tax, Hanpumep, 00beM NPAMOYI'OJBHOr0 Mapaseenuiesa ecTh IPOU3BeIeHHEe TPEeX ero
A3MEePEeHuil; BHINOJHEeHHAaA pafoTa — NponsBeeHNe IIPOU3BOAUTEIbHOCTH H 3aTPAYEHHOTO
BpeMeHH H T.[. HOSTOMY BBIDaMKeHHdA, B KOTOPLIX HCIIOJIB3yeTCA TOJBKO ,z[eﬁc'ane YMHO-
KeHHA, UMEIOT B MaTeMaTHKe OTAeIbHOe Ha3BaHUE W CIEeNHAIbHO U3YYAITCH.

Onpedenenue 1. Ilponssefenne, cOCTOANIEE U3 YUCIOBBIX MHOMKHTENEH U MHOMKHUTE-
JIEﬁ'HBpEMEHHBIX, Has3blBaETCHA OJHOYJIEHOM.

HamomuuM, 4To BO3BeJeHNEe B CTeIIEHb TaK:Ke ABJIfgeTcs YMHOKeHHeM. IloaTomy ox-
HOYJIEHAMU ABJAITCHA, HAOPHMED, CIEAYIOI[NE IPOU3BEAEHUA:

yxzxey - (-0,5),  (-n?-2-b), m- % C 25 - (~2k)P.

OmoenbHble YUCLA U NePeMeHHble MAKNHe ABLAIOMCA 00HOYIEHAMU, TAK KaK HX

BCerja MOKHO LpeACTaBUTh B BUIE NpOM3BeJeHMsi, Hanpumep, d = d - 1, 14 = 14 - 4°.
Tx

A BOT BEIpasKeHMs x + 1, y? — 3 u 5; OHOUJIEHAMHU He ABJIAITCH, MOCKOJbKY COAEpKaT
JeMCTBHUS COOTBETCTBEHHO CJIOYKEHMWSI, BLIUMTAHUS, AeleHUdA. Eciu cpeau MHOMKUTEIEH
OIHOYJI€HA UMeeTCA HYJIb, TO TAKOH OJIHOYJIEH Ha3hIBaeTca HyJ/eevim. Hanpumep, ogHOUIEH
0 - a®- (—7¢*) — HyneBoi.

Onpedenenue 2. IIpousseieHne Bcex YUCIOBBIX MHOMKHTEIEH OJHOYIE€HA HA3BIBACTCH
koa(ppunuenTom ogHOUIEHA.

Tax, nanpumep, koabdunuentom oguounena yxxxcy - (—0,5) asnaerca uncio (-0,5),

a OflHOYJIeHa m * % + 25 - (-2k)*~ uucio % (-2 = -1.

Ecnu xoahdunmeHT ogHOYNeHa paBeH 1 wiau —1, TO YMCIOBOM MHOMKHUTENs B €0 3a-
OHCH ODBIYHO He YKa3bIBaImwT. u Ha060p0'r, €CJIM B 3aIMCH OJHO4YJIeHa MMeHTCHA TOJBKO
5YRBeHHHe MHOMXHUTeJH, TO €ero KOBQ)(I)H]IKGHT, COOTBETCTBEHHO CTOAlIEMY IIepeag HHM
3HAKY, CUMTAIOT paBHBIM JubO0 1, ambo —1. Taxum obfpasom, KamKIAbIH OJHOUJIEH MOKET
6HTB IIpeAcTaBJIeH B BHle NpoHU3BeJeHNA CBOero ROSQ)[I)HII,HEHT& M cTeneHey BXOOAIIHNX B
Hero nepeMeHHBIX, Hanpumep:

(-0,5) - y*x3c!, 16 - n®b4, -1 - m'z%k3, 1 - dt, 14 - a°,
Kampablii 13 OZHOYJIEHOBR MOXKHO 3aIMCATh HECKOJbKHMMM DPAa3JIMYHBLIMH CIIOCO0AMMU.

IIpu aToM ABa OJHOYJIEHA CUMTAIOTCS PABHBIMH, €CJH OLUH M3 HUX MOXKET OBITb NOJIyYeH
3 IPYTOro ¢ IMOMOUIBI0 PABHOCUJIBHBIX IPeobpasoBaHMil.

ONA NOAYHLEHUA IPPEKMUBHBLY PESYLbMAMOs

19
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Tak, sanpumep,
yxxxey - (-0,5) = (-0,5)y%x% = —0,5¢x%y2.
IToaromy asA TOro, 4TOOBI Jerde 6LIJIO MPOM3BOAUTH JEMCTBHASA C OJHOUJIEHAMM, BbI-

YHCJIATH UX 3HAYEHHEe [IPH M3BECTHBIX 3HAYEHUAX BXOJAAIIMX B HUX GYKB, JOTOBOPUJINCH
BaIHMCHIBATHL OMHOYJIEHBI B TAK HA3bBIBAEMOM CMaHJIapmHoMm 8ude.

Onpedenenue 3. CrangapTHBIM BHAOM HEHYJIEBOI'O OXHO-
YjieHa HA3BIBAETCH €ro 3aIUCh, IPU KOTOPO:

1) Koa(h(UIIHEeHT CTOUT HA EePBOM MeCTe;

2) xa)kJad nepeMeHHasi Y4aCTBYET B 3allMCH OJHOYJIEHA
JHIOb OAHH Pa3 B BUAE COOTBETCTBYIOIIEH CTEIIeHH;

3) OYKBEI B 3alUCH OJHOYJIEHA (€CJIM OHU eCTh) CHEAVIOT
B an()aBUTHOM MOpPsALKeE.

Hanpumep, npuBeZieHEbBIE BEIIIE OJHOYIEHB B CTAHZAPTHOM BHJE 3aIUCHIBAIOTCA TAK:

-0,5cx3y2, 16b*n3, -k*mz°, d, 14.

Onpedenenue 4. CrannapTHLIM BHIAOM HYJIEBOTO OfHOUYJIEHA HasbiBaerca uyucio 0.
IIpoananu3upyeM, KaK B PACCMOTPEHHEIX IIPHMepax MBI 3alIHCHIBATH OJHOYJIEHEI B
CTAHZAPTHOM BHJ€, M IIOCTPOMM COOTBETCTBYIOIHNA AJIFOPHUTM.

AJII‘OPHTM 3allHCH OOHOYJIeHA B CTAHIAPTHOM BH/IE

1. BeryucauTe IPOM3BEAEHNE BCEX UHMCJIOBBIX MHOMKHTesNeH (KoaddunmenT) ogHO-
YJIeHA W 3aIMHUCATH ero HA IIePBOM MeCTe.

2. OnpejgesnuTh, KaKkue IepeMeHHBIE BXOJAAT B ONHOYJIEH, M 3alMcaTh UX B auda-
BHUTHOM HOPAIKE.

3. Haiiri 1 3ammcaTh CTENEeHH IIepPEeMEeHHBIX.

ITocime TOro Kak Mbl HAYYHJINCH 3ANMCHIBATH OJHOWIEHHI B CTAHAAPTHOM BHJIE, HaAM
CTAHOBHTCS HPOIE ONPEeAe/siTh HEKOTOPhIe HX XAPAKTEPHCTHKH M IIPOHU3BOAHUTL C HUMHA
apudMeTHUYeCKUe JIeHCTRHASL.

OpHO# M3 BasKHBIX XapaKTEePHCTHE OJHOYJIEHA fABJISETCHA ero cmenens. Hampumep,
IJIA OOHOYJIEHOB OAWHAKOBOH CTENeHW MBI MOJKE€M YCTAHOBHTEH OGIHE METOABI DeIlleHUsd
YpPaBHEHHH, B KOTOPHIe 3TH OJZHOUWIEHBI BXOXAT. Beibop MeTona pemieHus 3amad BCerga
HMI'PaeT KJYEBYIO PDOJb U BO MHOT'OM oIpejeaseT ycruex. [l0aToMy HaM BayKHO YTOYHHTH
9TO IOHATHE M HAYUYHUTHCH €r0 NPUMEHATh.

Onpedenenue 5. Crenenbi0 HEHYJIeBOr0 OJJHOUYJIEHA HA3bIBAETCH CyMMa IIOKasaTesei
CTEHEHEI':I BXOAAIINX B OJHOYJIEH IIEPEMEHHBIX.

Tak, crerneHu pacCMOTPEHHBIX HAMY BBIIMIE OJHOUYJIEHOB PABHBI COOTBETCTBEHHO 6, 12,
8,1u0.

CreneHs HYJIEBOI0 OJHOYJIEHA HE OIpeAesiAeTcH.

BrinonaaTes apudMeTHuecKue IeCTBUA ¢ OJHOUYJIEHAMH JOCTATOYHO JIerko. Beas MEI
BCerjia MOXKEeM 3allicaTh CYMMY, PA3HOCTH, IPOH3Be/leHHe W YAaCTHOE HECKOJbKHUX OJHOYJIe-
HOB (KpoMe JeJIeHWA Ha HyJeBou oaHouJeH). IIpu yMHOXKeHUHM M BO3BEJEeHHH B CTENEHb
O/IHOY/IEHOB B pe3yJjbTaTe BCermga Gy,ny'r noNy4aTeCa OOHOYJIeHBI, MOCKOJBKY HHUKAKHX
IPYTHX JeMCTBUIN, KDOME YMHOMKEHUA, MBI IIPH 3TOM He IIPOM3BOAKMM. A BOT IIPH CIOMKEHHUH
A BBIYMHTAHHH ABYX OJHOYJIEHOB CHTyaludA HHaA: OJHOYWIEH B UTOI'eé MOMKET INOJYYHTBCHA
JMIIL TOTAA, KOTJa CJAaraeMble COCTABJIEHHOH ajrefpamdyecKoid CyMMBI, 3alHCAHHLIE B
CTaHIJapTHOM BHJAE, HMelOT OJHHAKOBYIO 5YEBeHHy10 YAacTh. '
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Onpedenenue 6. OgHOUNEHB], UMEIOIINE B CTAHAAPTHOM BHJE OJMHAKOBYIO OYKBEHHYIO
YacTh, HA3HIBAIOTCA MOXOOHBIMH.

IMogo6HBIMY ABJIAITCA, HAUPUMED, ogHOWIeHb! —3a’b u a’h. IIpu uX CHOKEHUH N
BEIYMTAHHH, OPHMEHHUB PACHpeAe/IMTEeIbHBIN 3aKOH YMHOKEHHA, Mbl BHOBb IOJYIHM
OJHOUJIEH, HAIIpUMep:

-3a%b + a® = (-3 + 1)a®bh = —2a% -3a’b — a®b = (-3 — 1)a’b = —4a°b.

PasrocwibHOe npeobpasoBaHue, B peayJibTaTe KOTOPOTO Bce HOAoOHBIE MexIy coboit
OJJHOYJIEHBI 3AIMCHIBAIOTCH KAaK OJUH OJHOYJIEH, HA3LIBACTCHA IPHBEJEHHEM IOJ00OHBIX
claraeMbix.

IIpuBegenme OAHOUIEHOB K CTAHAAPTHOMY BUAY M NpHBeJeHHe HOJOOHBIX claraeMbIX
MMO3BOJIAET YIOPOIIATh pellleHle PasjMYHbIX 3ajady M IPHMepOB.

Hpnmep. Onpene.nn're, MOXHO JIM 3allMcaTh JaHHOE BhIpa)kieHHe, KaK OJHOYJIeEH "
HaliauTe ero sHadenue npu m = —48, n = -0,32, k = 5,6:

mkn(0,5k)* mn'— 2nnnk*nm?n + knkn lg - mkn’mn.
Pewenue:
Me! BHAMM, YTO CPa3y OTBETHTH HA MOCTABJIEHHBIA BOIIPOC O4eHB HempocTo. IIpusesem
KaskJbli U3 OJHOUJIEHOB JaHHOH anrefpanmyecKoil CyMMbl K CTAHAAPTHOMY BHAY M yIIPO-
CTHM IIOJIYyUeHHOe BBLIpaKeHHe:

0,25k*n°m? — 2k*n°m? + 1% * kB¥nSm? = (0,25 — 2 + 1,75) k*n®m? = 0 - B*n°m?= 0.

Taxkum obpasom, GaKTHYECKH YCTHO MBI OJYYHUJIHM, 9TO IPH BCeX 3HAYEHHAX M, 1
" k (B TOM 4YmClie W IPU YKA3aHHBIX B YCJIOBHMH) 3HAUEHUE NAHHOIO BBIPAXKeHUs Oyjer
paBHO 0. A 3HAYHT, JaHHOE BBHIPAYKEHWE ABJACTCH HYJIEBBIM OJHOYJIEHOM.

e 94 I 1) Banumure cileAyoOMue BRIPAXKEHNA:

a) YaBoeHHBIH Ky0 uuHchaa a.
6) PasHocTes KBajApara 4pcaa X M YACTHOTO 4YHCeNa i U 2.

B) Cymma ky0oB uncen m, n u k.

r) YTpoeHHOe NpOU3BeJeHHEe KBajapara yuciaa b u kyda
OATOM CTEeNeHH 4YHcia C.

2) Mcxons M3 CMBICIA CIOB PYCCKOrO fA3LIKA, BHICKAMKHTE IIPEAINOJOXKeHue, KaKue
M3 3alMCAHHBIX BAMH BBIDAQ’KeHHM MOJXXHO Has3BaTh «OAHO4YJeHaMH». IIpoBepnTe
CBOe IIPeAIIoIoKeHUe, UCIOAb3ys OupejesieHie MOHATHS OJHOUYJIeHA, NPUBEJIeHHOe
Ha cTp. 19.

95 I IIpounTaiiTe BhIpAKEHNE H ONDPEAELIHTE, ABJISETCA JH OHO ogHOuieHoMm. ObocHyiTe
CBOI OTBeT.

a) 2ab? B) 3(a® + ¢?); ) g};; x) 0; n) J—lc - By;

6) % - d’; r) —k; e) m¥(n?)% 3) —2(x - y)% K) _%‘_cokn‘

96 I (Yerno.) Haiigure KosddUIIHEHT OHOUIEHA:
a) 4x* - 3y*; B) 0,2a - %cz - (=Tb); m) (—a)% K) —%alﬁ - (6ac)*;
6) -1,2r*s - 0,3t; 1) —=3bc® - (—y*) - %xb; e) —pi(—q)%; 3) (-0,5m?)? - (-8n°m).

21
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97 I IIpuBeauTe OHOUIEH K CTAHAAPTHOMY BHUJAY, ONpeleIuTe ero Koa(@UIHUeHT U CTeNeHb:
2
5

a) 3mmddm - 8md?; 1) (<0, 1ky*)? - 40y%K%; ) ~1,8bac? - (3cab’)

0) l4yx’yx - (—%xy); n) (5ab)? - (—0,2a%b)%; 3) 2—54k2 - (—2ken?)? - (—0,6n%c);

B) —%d‘;"’cs - (—0,4)b3c?; e) 12,5(—n)'d - (0,2dn??;, m) (%azy)z- 4,5n%ay? - (-yn)®.
E IIpexpcraBeTe JAHHBIN OJHOWIEH KaK CTelleHbE HEKOTOPOTO OJZHOYJIEHA:

4h2. l 124 20. _L
a) 0,16a'v*; 0) 64n d*®; B 125
99 I Cpe/nt YKa3aHHBIX OZHOUJIEHOB HAMANTE MOZOOHBIE:

a) 2xy; —4x%y; 3xy%; %xzy"’; -5y°x;

6) 7a®b; 0,4a’c; —9,8ab% aba’; —l%caS;

m3n3k% r) 0,0081x%y%2'%; x) —32a'%cSysd*s.

B) —gmznk; 1,3n’mk; —%kznm; nmnk; 2,5mn’k.

lﬂﬂl CocraBbTe U3 OYKB a, b u ¢ BoceMb NOJOOHBIX MEXKAY c000i OJHOYJIEHOB IIECTOH CTe-
neHn ¢ OYKBEHHBIMH YACTSAMH, 3aMMUCAHHLIME Pa3HBIMH CIOCO6aMH.

]_01 BelmosiHuTe YKasaHHBIE AeiicTBUS HAJL OAHOUYNEeHAMH (IIpH AONYCTHMBIX 3HAYEHHAX
[IePeMeHHBIX) W JOKAXKUTe, YTO B PE3yJbTAaTe MX IOJYYHTCH OJHOUJIEH. SalulIATe
€ro B CTaHJApPTHOM BHJE.

a) (3a®b — 4ba®*) + Saba; ) 15¢8d? : (¢'d) — 9¢5d® : (8ed?);

6) Tx'y® — (2x%%x* + 6y’xt); e) (—ab® : 5)2 - (ba : b) : (ba : 5) — 6a%" : (3ab®);
8) —0,5p* - (2pq)® + 12p*¢°p; x) (Bxy)* (5xy)*: (15x%)* — (5xy) - y* + y'x;

r) (3mn) - (%mn)z - 5nom®; 3) K'm* — ((3k2m)* : 2Tk + k(k*m?)?).

102 3anuninTe JAaHHOE BRIPDAXKEHHE KaK OJHOYJIEH crannap'rnbro BHA4. SaIMIIATEe MoJ00-
HBIL eMy OZHOYJIEeH ¢ K03h(PHINEeHTOM d.

a) (x* — (6xy® — 3x?) — 5xy? + 5x% — (Tx* — (—2x* + (11xy® — xy® — 3xy?))), ecnu a = —1;

6) 2pqg® + 4(3pq* - q) — 5pg* — 8pg* + (5q — 2(6q — 4pg* — pg®) + 11q + pg®), ecnu a = 1;
B) ¢2b — (4¢ + 2¢(4 — (6 — 3¢b))) + 0,5(12¢ + 4¢?) — 3¢ + 3(6¢% — ¢), ecnm a = 1,5;

1) 522 — (5xcz — 3x22%) — 2x22%) + 2xz — 3(2x%2° — x22%) + 3xz + 0,5(—4x%2%), ecom a = —%.

103} IMoxaskure, uro naEHOe BHIpA’KeHHe MOKET GBITH 3aIMCAHO B BUJE OAHOWIEHA. 3a-
IHIIKATEe ero B CTaHAAPTHOM BHIE H Ha.ﬁnHTe ero 3HadeHHe InpH JAHHBIX 3HA4YeHHAX

OyKB.

a) 5m?n — 4(3n — 2m?n) + 0,5(2m?n — 4(m?n - 3n)) — 3(m?n — 2n) mpu m =1, n = —1;
6) 0,8a% - 2,5ab + 9ab? - 3a* - Ta’%? mpu a = 2, b = ~3;

B) 2pg®r + pg(Tqr — 2r®) — 6p* — 3(4pg’r — 2p®) + 2pqr*mpu p = 2, ¢ = -1, r=1;

r) (5ac)? — 2ac(8ac — Tab) — 5a*(c? + 3bc) + a’bc mpm a = 5, b = -12, ¢ = 3.
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104

105

108

109]

2
i)

Kakxwue ofHOUYNEHHI Hafo nocTaBuTh BMecto A, B, C u D, uro6bl BhIpasKeHNA INpeBpa-
THJIKUCE B UCTUHHBIC paBeHCTBA?

a) Tx%y® + A = 13x%y% B) 11a"p* - C = 5b'a'?(a, b = 0);
6) 21p7¢° — B = 4p'g%; r) 36m!2n% : D = 4m*n® (m, n = 0).

Kaxme ogHOY/IeHLI HAAO MOJACTABUTE BMecTO A # B, 4T0o0Bl paBeHCTBO IIPEBPATHIOCH
B TOMJECTBO?

a) A’B® = 32x8%y'524; B) A3B" = 27a*b’c*d? - 8a’b'c?d;

6] AllB4 — 81p22q4r10812trt3q4; I‘) AEBW — m4n2k5t3t9nmk5m3.

106I ITpounTaiiTe BEICKA3BIBAHNE U OIIpeAeanuTe, UCTHHHO OHO
HJI¥ J0KHO. [IJIA JOMKHBIX BBICKA3bBIBAHHM HOCTPOMTE
OTPHIAHHA U JOKaXHUTE MCTHHHOCTH OTpHuaHHf;I.

AVaxeQ - -x=x® B)VxyeQ (xy) = x5
) I x € @: x° - x* = x%; r)3 x, ¥ e Q (xy) = xy.

ITocTpoiiTe MaTeMaTHYECKYI0 MOJEJb U PeIIUTe 3ajavy:

a) Yncno My»XYWH, ‘KeHIIUH ¥ JeTeil, 3aHNMAalUUuXCA B CeK-
MUY TeHHHca, oTHocuTea XKak 3 : 5 : 9. Cronbko geTeil B oTOH
CeKIIAM, ecJIM BCero B Hell samumalorca 34 uemoBera?

6) Yueno 0oJHOKOMHATHBIX, ABYXKOMHATHBIX, TPEXKOMHATHEIX W UeThIPEXKOMHATHEIX
KBAPTHUD B JIoMe OTHOCUTCA Kak 5,7 : 5,6 : 2,2 : 1,5. CKOIBKO TPeXKOMHATHBIX KBap-
THD B 3TOM JIOMe, €clIu B HeM Bcero 150 xBapTup?

B) [na maroroBiieHnsa ONMHOB 0epyT MVKY, MOJIOKO, SMUYHBIA ITOPOILIOK M IIPOYHE
KOMIIOHeHTHI (caxap, cojia, coyik) B orHomenud 2 : 4 : 0,75 : 0,25. CKoJIBKO HYM¥HO
MVKH, 4TOOBI HPHUTOTOBHTDL 3,5 Kr OJIUHOB?

BeimmonHuTEe YKasaHHOE JEHNCTBHE II0 MOAYJIO it

a)l3+ 11, m=17; r) 27 -3, m = 8; &) 6-3, m=25;
)9+ 17, m=9; n 35 —12, m = 4; 3) 192, m = 6;
B) 11 + 11 + 11, m = 14; e) 48 - 17, m = 3; u) 72, m = 11.

HokaxwuTe, 4T0 AT MHOOBIX IEJBIX d:
a) a® + 2a® + 3a nubo genurea Ha 4, MU0 NpU ZeeHUU HA 4 maeT oCTATOK 2;
6) 2a® + a? + ba mmbo menurca Ha 3, U0 IPH JeJeHUH HA 3 JaeT O0CTATOK 2.

]_IOI IIpuBeguTe OZHOYIEH K CTAHJADPTHOMY BHAY, OUpEAETIHTe ero KoopOUIHEHT U
CTeleHb:

a) 15ab3ab - (—gazb]; 6) 24x3 - (—%yz:\c)3 : (-0,2x32).

BeimonnuTe YKasaHHBIE AeHCTBUA (IPH JONYCTUMBIX 3HAYEHMAX MEPEMEHHBIX) W JOKa-
JKMTEe, YTO B Pe3yJIbTaTe MX IMOJYYMTCA OOHOYWIEH., SallHIINTE ero B CTaHAapPTHOM BHJE.

a) 11a®b* — (bab*a® + 4b*a®); B) (9x : y?) - (x?%y : 3)* - ;62- — 8x*y? : (2yx®);
6) —0,2¢d?® * (5dc)? + Tcdse; r) (Tpg®)?* (2¢°p) : (—-14¢°p?) — (3gp)*: (—9qp?).
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112

113

114

117

118

120

24

3anuIInTe JaHHOe BhIpA’KeHHWe KaK OJHOUYJIeH CTAHJAPTHOIO BHJAA. 3amumiuTe 1m05006-
HBI eMy OZHOYJIEH ¢ KoahdunmenToMm a.

a) 2x — (Bxy® — 4x) + bxy® — Tx — (9x — (10x — (4xy? — 3xy® — 2xy?)), ecau @ = —2;
6) 4cb? — (Teb®— 2¢) — 2¢b? — cb? + (4c — (6¢ — 2¢b? — cb?) + cb?), ecin a = 3.
Hokaxkure, 4TO AaHHOE BhIpasKeHWEe MOMeT OLITh 3AIIMCAHO B BHJE OJAHOUWIEHA. 3a-

ONHIIATEe ero B CTAHZAPTHOM BHJe M HaﬁRHTe €r'0 3Ha4YeHHe IIPpH HaHHBIX 3HAYEeHHAX
OyKB.

a) Tx°y — 4(2xy — x%y) — (8x%y — (Bx%y + 4xy)) — 4(2x%y — xy) upu x = 2, y = —2;
6) (3ml)® — 6(mn)® — 2m*(4l® — 3n%) - 20m*BP upu m =1, n = ~1, [ = -2.

Kaxue ogHowIeHBI Haf0 mocTaBuTh BMecTo A, B, C u D, 9r06bl BEIpa)KeHUs IpeBpa-
THJINCH B HCTUHHBIE paBeHCTBA?

a) 9a°b" + A = 28a%b’; B) 19x'y® - B = 4x%y®(x, y # 0);
6) 48m®n'! — C = 14m?n'’; r) 55p'%q'® : D = 11p%q¢" (p, q # 0).

Kakne ogHOuUNIeHBI HANO MTOACTABUTHL BMecTO A U B, uT0ObI PABEHCTBO NPEBPATHIOCH
B TOMAecTBO?

a) ASB® = 64p'2g?Trits?, 0) ASB'2 = 27x"y32%¢% + Qy?x°¢5,

KonuuecTBO COTPYAHUKOB IATH (DHIHAJOB NOHYUKOBOH KOMIAHUHU
Antona u Kcomm — MOCKOBCKOro, MHTEPCKOTr0, BOPOHEMKCKOTO,
Ka3aHCKOI'0, COUMHCKOro — OTHOocHUTCA Kak 7,25 :3:2:1,25: 2,5.
Oupenennre, CKOJBKO COTPYAHUKOB paboraeT B KaskaoMm (buiruae,
eCcJIM BCero B 3THX mATH huiamanax paboraer 320 genosex.

=\ |
< .

5

g

Hoxaxxkure, uro a® + 4a nna mwobeix neaslx a aubo geaurcsa HaA D,
aubo mpu AejieHWHU Ha H gaer ocrarok 1, subo npu AeseHHH HA 5
JaeT ocTaToK 4.

i 5

Iokakure, 4TO pasHoOCcTh A u B nenurca va 17:

1 .2 4 1 1,41 65
. 93-75) 37~ 13 s % o)
01-(3L+43 -1l -5 4l |71 1779 ‘
S\"8 %20 6 %5 M °8 ‘472

119} Ha ocrpose Hesesenus ¢ macesenuem 96 uesoBeK NMpPaBUTENLCTBO PEIIHIIO
nposectu 5 pedopm. Kasknoit pedhopmoii HeOBOJILHA MOJOBUHA BCEX I'DAXKIAH.,
I'paskmaBUH BEIXOJMT HA MHTHHT, €CJIH OH HeZOBOJEH DoJjiee ueM IOJIOBUHOH Bcex
pedopm. Kakoe MaxkcuManbHOE YHCJIO JIOAeH NPABUTEIbCTBO MOXMET OXHAATH HA
MHUTHHTE?

Heckonbko Apyseit HaLIM KJaaj A HAYaIW ero Aeautb. Ilep-
Bplil B3aAn 100 30710TEIX MOHET H HECATYIO YacCTh OCTATKA.
Bropoii Baan 200 30710TEIX MOHET U AECATYIO YACTh OCTATKA,
rperuii — 300 30JI0TBIX MOHET U JECATYIO YacTh OCTATKA, U TaK
Ao nocyeaHero. CKOMBKO 30J0THIX MOHET ObLIO B HalJeHHOM
KJage ¥ CKOJBbKO OBLJIO ADy3ei, ecly B Ipolecce YKa3aHHOI'O
Aenea Bce MOJYYWJIN ITOPOBHY?
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2. MHOro4JeHsl

Anzebpa wedpa. 3avacmyio ona 0aem Goavule,
ueMm Yy Hee Cnpauiueaiom.

Han Jlepon I’ Anambep (1717-1783),
(ppaHLy3CKHUIl MATEeMATHK, MEeXaHUK M (urocod

Kakx mpr yie 3HaeM, anreﬁpauqecmaa CYMMa HEeCKOJBKHUX OJHOYJIEHOB ABJIAETCH O~
HOYJIEHOM, TOJIBKO e€CJIM pedyb HIeT O CJHOKeHHH H BBIUYHTAHHH OoA00HEIX OJHOYJIEHOB.
B obmem cJay4dyae Mbl II0JIyHaeM HOBO€ BbIpaMKeHHe, HA3blBAeMO€ MHOZ20YAEHOM.

Onpeé‘e.rzenue 1. Bblpa}icenne, 3anMcaHHoe KaK anreﬁpam{ecxaﬂ CcCyMMa OJHOYJIEHOB,
Ha3blBaeTCA MHOMOYWJIEHOM.

Hanpumep, MHOrouJIeHaAMY ABJISAIOTCS BBHIDAMEHHUS:
2x + 3y 5 — a* + 6a — ab® 3n*- 8 + 4n®

Hsyuenne cBOWCTB MHOTOYJIEHOB KpaiHe BajKHO, TAK KAK 9acTO OHU ABJIAIOTCA MAaTe-
MATHYECKMMH MOJEJSAMU IpakTHYeCKHX 3azad. Tak, Hanpumep, CTOMMOCTh NMOKYOKH M3
2 KHHAT [0 [IeHe X P. ¥ 3 JKYPHAJOB M0 IeHe y p. WIH JJIMHY NYTH aBTOMOOHIA, exaBmie-
ro 2 4 cO CKOPOCTBI0 X KM/4 U 3 4 CO CKOPOCTBIO Y KM/4, MOYKHO 3allMCaTh ¢ MOMOIILIO
MHorouieHa 2x + 3y. Iloaromy ansa Toro, 4yrodbl pemaTh caMble pasHooOpasHble 3ajadd,
HaM HAJ0 HAYUUTHCH BBINOJHSATH AEHCTBUS ¢ MHOTOYJIEHAMU M IPe0Opa30BHIBATE UX.

Onpedenenue 2. OfHOUYNEHBI, U3 KOTOPLIX COCTABJEH MHOI'OYJIEH, HA3bIBAIOTCA 4Je-
HAMH MHOrodwieHa. [IpM 3TOM MHOTOYJIEH, COCTOAIIMI M3 ABYX ONHOUJIEHOB, HA3LIBAIOT
ABYYJIEHOM, M3 TpPEX — TPexXdJIeHOM U T.J.

Hanpuwmep, 2x + 3y — ato asyuneH, 5 — a® + 6a — ab® — yersipexuyen, 3n— 8 + 4n®—
rpexuieH. CaM OHOUJIEH TAKIKe SBJASETCS MHOIOYJIEHOM, COCTOAIIAM M3 OJHOIO WJIeHa.

MHorousieHpl, KaK W OJHOUYJIEHBLI, MOXXHO 3AlHCAThL pasnuuHbIMH crnocobamu. [Ipu
3TOM [Ba MHOIOYJE€HA CUMUTAIOTCHA PABHBIMH, €CJH OAUH U3 HHUX MOKET ObITH IMOJIYUeH U3
JPYTroro ¢ NOMOINLK PABHOCHJLHBIX npeobpaszosanuii. Tak,

5—a®+ 6a — ab’= —ab®*- a*+ 6a + 5,

MIOCKOJBKY IPH NEPecTAHOBKE CJIAraeMbIXx MX cyMma He uaMmeHdercaA. OgHaKo BTOpad
3alliCh YIOPSA0YMBaeT YiIeHLI MHOIroOYJIeHa mo cremeHaM. Kak MBI y:ke ybenmiamch Ha
IpUMepe OHOYJIEHOB, YIOPAAOUMBAHHE 3alIUCH MATEMATHYECKUX 00BEKTOB 3HAUUTEIHLHO
VIIPOLIAeT pasJuyHbIe OINEPAllHHA C HHUMMH.

Onpedenenue 3. CranpapTHBIM BAAOM MHOTOUYJI€HA HA3bIBAeTCH 3allUCh, IIPH KOTOPOH
BCE €ro 4JIeHBI:

1) aBaAwTCA OJHOWIEHAMH CTAHZAPTHOrO BHJIA;

2) He ABASAIOTCA NOAOOHLIMA OJHOUYJIEHAMH;

3) sanucaHBl B MOpAAKe yOBIBAHHA CTeleHel OJHOUYUJEeHOB (OZHOUJEHBI, HMeIlne
O,U.HHaKOByIO CcTelleéHb, 3alHCHEIBAKOTCH B HpOHSBOJ’leOM HOpH,[[KE).
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Onpedenenue 4. Crenenp0 MHOro4IeHa Ha3bIBAeTCA HaWOOJbBIIAH U3 CTEleHEH BXO-
OALIAX B HEro OJHOWIEHOB IIPH 3aIIHCH MHOTOYJIEHa B CTAHZAPTHOM BJe. IIpu aToM dieH
MHOIOYJIeHa, UMEIOINUI HauOOMBIIYIO CTEINEHb, HAZLIBAIOT CTAPIIMM YJIHOM, 8 HMEIOI{UA
HYJEeBYIO CTelleHb — CBOGO,I[HLIM JIeHOM MHOTQO4YJIeHaAa.

3anuireM B CTAHAAPTHOM BHJE PACCMOTPEHHBIE HAMM MHOI'OUJIEHBI U ONPEIeNuM HX
CTelleHM, a TaKXe HX CTapioue H CBOﬁO,[[HhIe YJIeHBbI.

—— e — - = e e P

2x + 3y 1 2x u 3y
—-ab*—- a*+ 6a + 5 3 -ab® b]
4n®+ 3n*- 8 6 4n® -8

Ilons3ysachk onmpeAeNeHHeM CTAHJZAPTHOIO BHO& MHOIOYJIeHA, Mbl MOMKEM 3alHCATh
CHeAYVIOMUHA aJITOPUTM.

AJII‘ODHTM 3anMCH MHOrO4YjieHa B CTAHJIAPTHOM BHE

1. BanucaTrh BCe 4iIEHBI MHOIOYJIEHA B CTAHZAPTHOM BUZE.

2. IlpuBecT mojo0HBIE cllaraeMsele.

3. OnmpefeIUTE CTeNeHbL KAXKJAOTO OJHOUIEHA M 3alHMCATh MX AJredpamdecKyio
CYMMY B HODPSKe VOLIBAHUS CTEIeHE.

ITpu pemennn pasHooOpPA3HBIX 34444 HAM YACTO NPUXOAUTCH BHIUHCIATL 3HAYEHUE
MHOTOUYJIEHA MDY M3BECTHBIX 3HAUYEHUSIX BXOAAUIMX B HEro MepeMeHHbIX. PaccMOTpUM
IpUMepP, KOTOPBIN [IOMOYKeT HaM BBIABHTH HEKOTOPbIe 00I[He 3aKOHOMEPHOCTH, yIpOoILa-
ION[HEe BLEIYHCICHHS.

Ipumep. HaliTu 3uauenue maorounena 4n°+ 3n? — 8, ecm: 1) n=-2;2)n=1;3) n=0.

Peutenue:

IMockoNBbKY MHOIOYJIEH yiKe 3allMCaH B CTAHAAPTHOM BHJE, IIOJCTABHM B HETO JJaHHLIE
3HAYEHUA [IEPEMEHHOH 11,

1) BEcimn=-2,104n*+3n*-8=4-(-2*+3-(-2)-8=4-(-32)+8-4-8 =

=-128 + 12 - 8 = -124.

2 Ecmmn=1,1704n*+ 3n*-8=4-1+3-13-8=4+3-8=-1.

3) Ecitun=0,704n°+3n*-8=4-0°+3-0°-8=0+0-8=—8.

AHaNU3UDPYs NOJIYUCHHEIE PDE3YJITATHI, Mbl BUHUM, YTO €CJIM MepeMeHHAas paBHa 1, TO
BBIYMCJIEHHE 3HAYEHUsA MHOTOUYIEHA CBEJIOCHh K HAXOMKIAEHHUIO anredpanvdecKoil cyMMBbl ero
koo PHUIHEHTOB, & IPH HYJEBOM 3HAYEHHH HEePEeMEHHOH OHO PABHO CBOOOZHOMY WIEHY.
IlonyyenubIi BEIBOA MMeeT OOmIMI XapaxkTep.

Teopeua 1. Ecoin 3HaYeHHs BCex IIepeMeHHBIX, BXOAAINHUX B 3allMCh MHOTO4YJIeHa, paB-
HBI 1, TO 3HAUEHUE MHOIOUJIEHA PABHO ainrefpamuyecKoi cyMMe BceX ero KoahdUIUeHTOB.

Hokazameavcmeo:

Jlobas HATYpa/JbHAA CTEelleHb €JMHHUIILI paBHa 1, a IpuU yMHOMXKeHHMH Ha 1 umcao He
M3MeHsAeTCcA. 3HAYAT, 3HAYEHHWA BCEX YJIEHOB MHOrQYWIEHAa IPHA eJUHHYHBIX 3HAYEHUAX
repeMeHHbIX OYAYT paBHBI HX KoahdumuertaM. A MOCKOJIbKY MHOIOYWIEH ABJIAETCA ajre-
OpanyecKol CyMMOH CBOUX UJIEHOB, TO €T0 3HAUeHHe 0yZeT paBHO anrebpanuyecKkoil cymme
Bcex ero K0a(pQUIHEHTOB, UTO ¥ TpPeGOBANOChE JOKA3ATh. V
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Teopema 2. Ecnu 3HaYeHWs BCeX IepeMeHHBIX, BXOJAINMAX B 3alHMCh MHOTOYJIEHA,
paBHEI 0, TO 3HAUEHHE MHOr'OYJIEHA PABHO €ro cBOGOJHOMY WIeHY.

Horxaszamenvcmeo:

JIrobasa HaTypanbHAS CTEeNeHb HyaA pasHa 0, a 1P YMHOKEHHH
yucna Ha 0 monyuyaercs (0. 3HAUWT, MPH MOACTAHOBKE B MHOTOUJIEH
BMECTO II€PEMEHHEIX HYJIS 3HAUEHHA BCEX ero YIeHOB (KpoMe CBO-
f6oguaoro) 6yayr pasubl 0. CiezoBaTesbHO, 3HAYEHHE MHOTOUYJIEHA

oymer

00XHOrO uJIeHa, ¥ D03TOMY PABHO CBOGOAHOMY UJIEHY, UTO U TpeBo-
BaJIOCh AOKasaTb., ¥

122

paBHO ajrefpanyecKon CyMMe, COCTOAINEH M3 HyJeH M CBO-

121' 3anummure JaHHBIE BBIPAXKEHUA B BUJEe CYMMBI OXHOWIEHOB. KaKk OZHHUM CJI0BOM
MOKHO OBLJIO OBl HA3BATH BCE 3TH BBIPAYKEHUA?

a) m?n — mn?; 6) x2— 2x + 8; B) a*— 4a’bh + 2a%b* — ab® — 3b°.

Wcxons us onpefiesieHns MHOTOUJIEHA, IPUBEIEHHOrO Ha ¢Tp. 25, onpemennre, MOXKHO
JIH YEa3aHHOe BbhIDaxKeHHe 3alHcaTh KaK MHOI'0OYJIeH:

a) 4(a + b); B) p? — ¢ ) —%: ) H - 2%
6) Txy?; r) —m(m + 1); e) 0; 3) a? + 9 g 8

HdaH MHOTOYJIEH!

2a’a - a*a’ — 9 + 4aa.
IIpoaHanu3HpyiiTe €ro 3alUCh U NPEeAJ0KHTEe CBOI0 BEPCHIO CTAHAAPTHOro (YA00HOTO
aiasi paborel) crocoba 3anMCcH MHOrOYJIeHa. UTO eCTeCTBEHHO ObLIO OBI CYMTATH CTE-

neHb0 MHoroujgeHa? Kakoill M3 ero 4wieHoOB MOKHO ObIJIO OBI Ha3BaThL «CBOOOLHBIM
YIeHOM» 7

CpaBHuTe CBOM OIIpefeJIeHUS ¢ TeMH, KOTOPble IPUBeJeHbl HA CTP. 25—26.

IokaskuTe, 4TO JAaHHBIe MHOTOUYJIEHE! 3alHCAHBI B CTaHZApTHOM BHAe. HazoBuTe Hx
CTeleHH, CBOOOJHBIE YJIEHBI X KO03((OHIHEeHTHl YJIEeHOB, NMEIIINX OyYKBeHHbIE MHO-
HKUTEJH.

a) —2x + 3y; B) —x% — 4x + 9; m oy + 2y*—y + 5;
6) %a‘" -1; r) m* + m®n — m*n? e) —c®d?® — 3¢*+ cd? - 6d.
Kak ofHMM TepMHHOM MOKHO HA3BATH MHOTOUJEHBI KaXKI0T0 CTOJOUKA?

3anuuInTe MEHOIOYIEH B CTaHZAPTHOM BH/AE H OIIpeJe/INTe ero CTEelleHb:

a) ba — 3ab — 4a; n) Tx’y + x* — bxPy + x* — 3x% + xy;

0) 3xyx? + y° — dx’yx; e) 4a®b®a — 3a’b* — 5b%a®b + 2a’b’ab + 2a’b?;

B) —4p * 2¢® — ¢* + 6¢°p; &) bm® — 2m? - 3n® — 6m® + Tn*m® + 2m® — 4m?;
r) ¢?d® — (2¢d)? + 3ed?c; 3) Tu’v + (3u)? — 40v® — 8vu?® — 10u?® + 5vd.

CocrasbTe CBOII MHOIOUJIEH, COAEPIKAIIWIA: a) nepeMeHHy10 x; 6) nmepemeHnHble a U b. 3a-
THIIATE COCTABJIEHHBIH MHOIMOYJIEH B CTAHZADTHOM BHJE W ONPEAEJIUTE ero CTeleHb.

27



Mmasa 4, §2, n.2

127' HaijiauTe omMOKHM B 3aNMCH MHOTOUYJEHA B CTAHJAapTHOM BHUJe HJH NOKaMKUTE, 4YTO
3ammMch cjejlaHa BEpPHO:

a)a®+a’—-a+ b - b*-b; B) mn® — 4m?®n? + n’m® - 2mn + 7;

6) 3x%y — yx* + 4xy + 3x; r) 2p¢® + ¢°p* - Bp’q + ¢°p + 2p — 3¢ — 1.
Haiiaure 0AHO 3HAUeHHe NepeMeHHOM, IPHU KOTOPOM 3HaYeHHWe MHOTOYJIeHa paBHO A:
a) 2x* — 3x — 5, eciu A = 0 B) 4n®— 8n® + Tn — 2, eciin A = -2;

6) —5y° — 3y* + 18, ecaim A = 10; r) —a* + 2a® — 3a® + 4a - 5, ecim A = -15.

IIpuBeanTe npuMep TpexuieHa ¢ OJHOH NepeMeHHOH X, 3Ha4eHHe KOTOpOro:

a) npu x = 1 pasuo (-4); ©0) npu x = —1 pasBHo 12; B) mpu x = 0 pasrO (—3).
3anuniuTe BAIll TpexXdJjieH B CTAHJAPTHOM BHJE.

HsBecTHbl (pOPMYJIBI CYMMBI KBAAPATOB 7 IIEPBHIX HATYPAJbHBIX 4YMCeJ, a TaKKe
CYMMEI HX KyDOB:

1 1 1 1 1 1
2 2 2 2 Lo g A o, L. 3 3 3 32 a4 Loz Lo
124+ 2+ 3+ ... + 1 3" +2n +6n, 12+22+3+ .. +n 4n+2n+4n.
Haijigure cyMMy KBaJpaToB U CyMMY KVOOB 71 MEPBBIX HATYPAJILHBIX YHCEJN JUJIA:
a) n=10; 6) n= 20; B) n= 30; r) n= 50.

BanuinuTe BHIpaXKeHHe KAK MHOrOYJIeH CTAHJAPTHOTO BHJA:
a) 4xy® — 9x%y — (6yxy — x * 3xy * 4);

6) —(7Tababa — 3a - 3ab - a) + (—11a®b + (3ab)? - a);

B) 5p° — (2p°)* + Tp* — p* - (2p°)* + 3p* — (2p)* - 2p;

r) 8(mn)* + 11m?n®* — 3mn - 2nm - 2n — mn - nm * mn — 2mn - 4mn + 2(mn)°.

,HOR&)RHTE, 49TO JaHHBbIe BbIpaXeHHA MOMHO npeoﬁpaaosa'rb B ABY4YJI€HBI. Banumure
HMX B CTAHZAPTHOM BH/I€ H OIIpeAesIUTe UX CTelleHb.

a) 2aba - 7ab - Ta + 2b - (zab);
6) p* - (-0,2p°q) + 2pqq* + 2,2pp*qp;

B) 3x%y® - 3x% - (—2x*y*)x + 4x°y® + (—3xy) - xy + 2x%yY°;
r) %a%z . ~,].‘=.ac2 - (—21ac) + 2% - ac * i—a“ca - 2c¢%a® - (—2a’cc).

KaguMm o6mium CBOMCTBOM 00JaJai0T BCe NMOJYYEHHBIE JABYUYJIEHBI?

3anuIInTe BHIpajKeHWe KaK MHOIOUWJIEH CTAHJApPTHOTO BHJA.
Kakoii m3 MHOrO4JIEHOB MOT OBI OBITH «JIMITHHM» ?

a) 2x — (xy + 2%) — x — 4xy — 42 + (b2 — (12xy — x — 1));

6) x + (2xy — 2%) + 2x — Txy + 522 — (42% + (Bbxy + 3x + 1));

B) x + (xy — 2%) — 2x — Bxy + 42* - (322 - (11xy + x + 1));

r) —8x — (2xy + 22%) + 6x + 14xy — 322 + (52 + (—5xy —3x + 1)).
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134' Haun muOrouner a'bh — 2a®bh® + 4a?b® — 3ab — 5. IloacrasbTe BMeCTO @ U b yKasaHHBIE
BBIDAYKeHHA H 3alUIINTE IOJYUHBIINNACS MHOTOUIEH B CTAHJAPTHOM BHIE:

Na=x,b=y; a==xb=-y; 5)a = 2c% b=-1;
2)a=—-x,b=y 4)a=-x,b=-y; 6) a = —m3, b = nd.

135 Kaxkumyu MHOro4/JIeHAMH MOYKHO 3aMeHHTL A, B, C u D, 4To6bI
YKa3aHHbIe BRIDAKEHHs CTAJIHM MHOrOUYJIEHAMH CTEIleHH n?

a) 15¢2 — 17¢ — 14¢ — 13¢® + 28c® + Tc® + A, ecnim n = 2;
6) 4ab® — 8b%a — 5b%a® + 4ab + 2a%bh* — B, ecqm n = 3;

B) 25x%y° — 5x%y® + 4y%x* — 2y°x® — 4xy? — C, ecnu n = 5;
r) 30mk® — 18m°k — 5k*m® — Tmk + 9m®k® + D, eciiu n = 6.

@ 136' IIpounraiiTe BEICKA3bIBAHHWE W ONpPEAeNINTe, MCTUHHO OHO WJIH JIOXKHO. [las
JIOMHBIX BbICKA3bIBAHUM noc'rpoii're OTPHLIAHMA U JOKAMHUTe MCTHHHOCTBE OT-

PHIIAHWTIA:
a)VzelZ: 22>z B)VneN:2n+ 1172
6)IxeZ:x*+1<0; r)Ja,beZ:a+b=11 nab=11.

137§ CpaBuure 3HaueHMs YHCIOBBLIX BHIPAMKEHMIA:

25 61 15 14, 5.2, 5. . .
a) 51 120* B) 16 15': JI) 36 H 8 36’ m) 5,6 H 5,6 0,999,
69 698 . 356 357, ___ 9 .8, )
5" pos’ T35 famg O TipuTimog  0,75-1,01m0,75.
138f Pemure ypaprenue:
a) (x3_ 3 . 5(x2; 3 _ 4, B) 2— (2x +9) + 52 - (5x — 10) = = - (6x — 5);

139§ Ilocrpoiite MaTeMaTHUeCKyI0 MOKENs W PEIIHATE 33JaYY:

a) 'puObl IpH CYIIKE TEPAIOT i_tl'; cBoero Beca. CKOJIBKO HAMO cobpaThk cBeXUX rpubos,
4TOOBI MOJYYUTE 4 KI' CYIIEeHbIX?

6) Ha xoHdepeHIHH O 3KOJOrHUEeCKHM npobjeMam pas-
BHTHA OOIIECTBA OCHOBHBIE JAOKJIAIbLI 3aHAJIH % YacTh OT
obmiero BpeMeHu KoHpepenuuu. Ha obcy:xneane NoKJIag0B
IOTPATIIH é—(l) obIero BpeMeHH, HA 00CY’KIeHHEe HOBBIX
HanpaBJeHUH pPa3sBUTHA 9KOJOTHH — % o011ero Bpeme-

uu. OcraBimeeca BpeMsa OBLIO OTBEHeHO Ha Kode-mayssl.
CKOJBKO BpeMeHH IPOXOAHIA KOH(epeHus, ecau o0nas
IPOJOJIKUTEIBHOCTh Koe-ays cocraBuia 2 gaca?

29



Iasa 4, §2, n.2

14

142

Ha xodeitayo (habpury HOCTaBIIMKHX JOCTABUIN I'PY3 3eJeH0r0 Kode U CI0MKHUIN ero BO
nBope (adpuru. Taxk KaK Ha CAeLYIOMMHA JeHb ofemiaan JOKAL, TO MEIIKH C 3eJIeHbIM
Ko(e HYKHO OLLIO IePEHeCTH B CKJAACKOe noMmellneHue. Bee rpy3uuKu ObLIM 3aHATEHL,
HO Tpoe M3 HHUX — Ajexceil, Muxaua u Bragumup — corJacuiuch B ¢B0OOJHOE OT
OCTaJILHBIX JieJl BpeMs BBIIOJHUTE 3Ty padory. IlepBeiM mpuies rpy3dyuk AJiekcei, OH

1
nepeec 3 OT 00mIero KOJMYeCcTEa MOCTYIHBIIEro Kode ¢ yIIesa 3aHUMATHCA APYTHMHA
genamu. BropbiM mpuines rpysunk Mmuxams. J[ymas, 4TO OH IIPUINEJ IE€PBBIM, OH
1
mepeHec 3 OT OCTABIIErOCH KONMYECTBA MEIIKOB ¥ TOXKE YIIel. IMocnefHEMM TpPUIIE

Baagumup, oH nepeHec 8 MEMIKOB — TPEThI0 YACTH OCTABIIMXCHA MEIIKOB W TaK/Ke
ymen. CKOIBKO MENIKOB C 3€JeHbIM Kode MOCTYIHJIO OT IOCTABI{MKOB B JAHHOU
mapTumn?

Horkakure, 4TO:
a) 8 + 2! penurca ma 17; 6) 97 — 3 genmures na 20;
B) 25°% — 5! gemures Ha 4; 1) 168 + 2?7 menurcs Ha 33.

Haiigute omubKy B ciaeAyiouieM pPeKJIAMHOM O0bABICHHUH:

«Hama mamimHa MOKET Telepb e3JUTh, He 3alPaBJIAACH
pensumHOM. HayuyHO-HCCIe10BaTeJbCKUH OTAE] HAIIero
3aBOJla MOJIVUMJI TPH naTreHTa HaA H300pereHus. Ilepsoe
nzobperenue paer 40% SKOHOMHH TOILIHBA, BTopoe — eile 35%, a TpeThe — JNOMOJI-
HUTEJBHO K IIEePBBIM ABYM emie 25% sxKoHoMuu. W 3T0 MOATBEPIKIEHO CAMBIMH CEpPhb-
€3HBIMH 9KCIIEDpTaMH. I’ITOI‘OBYEO JHKOHOMHIKD MOMEeT INOCYHUTATH JIIOﬁOﬁ MEKEOJBHHK:

40% + 35% + 25% = 100%.

[ToxynajiTe HamIM MamIAHBI — ¥ BBl 3abyiere, 4To Takoe sanpaBKH. Bam Gosbme He
HYKHO OyZeT TPATHTbL AeHbLI'H Ha OCH3HH».

143 Samuninre BhIpaMKeHHE€ KaK MHOTO4YJIeH CTaHAapPTHOI'O BHAA U OIIpejesInTe ero
CTelleHb:

a) 2(x — 3y) — 3(z — 2y) + 2(4z — 3x);

6) (6m*nmn — 2m? - 2mn - m) — (-5m'*n+ (2mn)? - m).

3anuIINTe BBIpayKeHHe KaK ABYUYJIeH CTaHJAPTHOTO BHIA M ONpPENeJINTE e€ro CTeleHb.
Kaxum obugum cBoficTBOM 00J1aar0T MOJyYeHHBIE ABYYJIEHBI?
1) 4¢ — (2a%c — 5¢%a) — ¢ — 3a?c + Tca — (11c%a — (6a%c — 3¢));
2) —x + (4x%y - 2y°x) — 5x — 6x%y + 4y*x — (Y*x + (-3x%y — 6x))).

CyMMa n nepBbBIX HATYPAJBHBIX YHCEJI BHIYMCIAETCH IO (hopMyJe:

1,1
1+2+3+...+n—2n +2n.

Hai#inute cymMMy n IiepBBIX HaTypaJbHBIX ymuces aus: a) n= 100; 6) n= 200; 8) n= 500.

HaiiguTe ofHO 3HaAYeHWe MepeMEeHHOM, IPHU KOTOPOM 3HAUEHME MHOTOUJIEHA PAaBHO A:

a) —p* + p® — 8p*+ 12, ecaim A = 2; 6) 3m™ — Tm® — 9m*+ bm®+ 5, ecom A = 5,
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147 Kaxumn mMEOrouseHaMyu MOMHO 3aMEHHTH COOTBETCTBEHHO A M B, uto0pl yKasaHHble
BBIpaXKEHUHA CTAJH MHOIOYJIEHAMH CTeleHH n?

a) 6a® — 8a — 9a — 21a* + 14a® — 8a* + A, ecotu n = 3;
6) 15xy® — Tx'y — 9x'y® - 1lxy + 6x%® — B, ecaiu n = 5.

148' CpaBHUTe 3HAUEHNS YNCJIOBBIX BHIPAMKEHMUII:
17 18, 25 26, 7,37, . .
a) 33 ¥ 375 B) 54 ¥ 555 ) 8435 I8 %) 9,2 - 1,001 u 9,2;

72 713, 319 = 320 5.2 : .
6) 71 M T14s T 300 M 3510 © 475 5% 47y  9) 3,6 u3,6-0,989.

149] PemuTe ypaBHeHne:

o 222 Sxt2)_ g 6) 25 - (2x - 1) - & - (4x + 3) = 5 - Bx - 7).

ISEH ITocTpoiiTe MaTeMaTHYECKYI0 MOZAEJb W PEIIdTe 3aJady:

PaGounit gens ArToHa u Kcioimm, BIajenbleB MOHYMKOBOH KOMIAHWH, PACIHCAH
caeayiolIEM 00pasoM: penieHHe IPOU3BOJACTBEHHBIX NpobieM HA NMOHYMKOBOI (dabpuke

3aHUMaer g— Bcero pabouero aH#, % pabodero AHS OTBeIeHA MOJA HEPEroBOPbI ¢ KOHTP-
areHTaMH KOMOaHWH, 2—.? pabGouero ausa AnToH u Kcioma pelawoT TeKyliie BOIPOCH!

¢ coTpyZHHKaMu oduca KOMIAHWUHU, a OcCTaBlleeCsd BpeMdA OTBeJeHO Ha BCTPeYH C
napraepamMu komnaanu. CKOJIbKO BpeMeHH AnUTcA pabounil jenb» AHTOHa u Kcromm,
ecJIM BCTpeuH ¢ napTHepaMu KomuaHwu justcsa 1,5 vaca?

151} Hoxaxure, uro:

a) 167 — 2% nesmrca Ha T; 6) 81° — 32! genurcs Ha 13.

152} BrinosuuTe BHIYHCIEHHS PANMOHAJBHBLIM CHOCOG0M M pacmudpyiiTe GaMUIMIO ABTOPA
BhICKA3BIBaHUA «J[JIg MApYyCHUKA, KOTOPLIil He 3HAET, KyJa IIBITH, HA OAUH BeTep He
OyaeT NONyTHBIM». B KaKoM Bexke W B KAKOM cTpaHe OH KHUI?

[H] 6345 - 5 - 2269 - 25 [C] 48411 - 1111 -4 1002 - 998 — 1003 - 997
1973 - 125 - 4865 - 25 [K] 203 - 197 — 201 - 199

880 5 -25 000 5 =8 125 000

. sk
e 153} B 6ananopoii pecny6inke npoiiu BEIGOPH B mapJa-
meHT. Bee rosocoBasuine 3a maptuio «MaHaapuH»
awbarT mangapubl. Cpesn roJIOCOBABIIMX 38 ApPyTrHe
napruu 90% nHe nob6sar mapzapuHsl. CKOJNBKO IMPOIEHTOB
rosocoB HaOpasa naprus «MaHgapuH» Ha BeIGOpax, ecjn

poBHO 46% TronocoBaBUINX JIOOAT MAHIAPHHBI?
3k

154§ ¥V xopoasa 19 6aponoB-BaccanoB. Mo:KeT I OKa3aThCA TAK, YTO Y KaXKJOro GapoHa-
Baccajia posBHo 9 6apoHOB cocefeli, MOAJAHHBIX KOpoaa?
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3. Ciroxenne M BhIYMTAHME MHOIO4YJIEHOB

32

CywHocms mamemamurxuy e 8 popmyrax, a 8 mex
npouyeccax MulULleHUS, NPU NOMOWLU KAKUX
noay4aomcs Qopmyist.

Epmakos Bacuamii ITerpouy (1845-1922),
poccHiiCKHiI MaTeMaTUK

MHOrouJeHsl 4acTo ABJIAITCHA MATeMATHYECKHUMH MOAEJAMH NPaKTHYeCKHX 3a1ad4,
MO03TOMY HAM HA[0 YMETh BBINOJHATH apu(MeTHUYECKHe JeHCTBUA ¢ MHOrOYWIeHAMH M
IIPABOZIUTH TAKWE BBIPAXKEHUSA K MAKCUMAJIBHO IPOCTOMY BHAY.

B gaHHOM OYHKTe MBI BBEISICHMM, KaK CKJIQJbIBATH M BBIUYHTATH MHOIOYJIEHBI.

daxTHYECKH, MBI 3T0 JieJaTh y)Ke ymeem. Hanpumep, cOCTaBUM CYMMY MHOTOYJIEHOB
a’ — 4ab + b* nu —a® + 3ab u B nosyueHHOH ajredpandyecKoil cyMMe pacKpoeM CKOOKH:

(a? — 4ab + b?) + (—a® + 3ab) = a* — 4ab + b* — a® + 3ab.

MgbI BUAM, 4TO AaHHaAsA ajrefpandeckasi CyMMa TaK’Ke SBJIAETCA MHOT'OYJIEHOM.
AHanoruuHeIM 06pa30M MOMKHO HAUTH cyMMYy JI000T0 KOJIMYecTBa MHOro4neHoB. Ta-
KUM 00pa3oM, MBI MOJKEM AaTh CAEAYIOLIee ONpeneseHue CYMMbL MHOZOUIEHOB.

Onpedenenue 1. CymmMoii MHOTOUIEHOB HA3LIBAETCA MHOrOWIEH, WieHaMH KOTOPOTro
ABJSAIOTCA BCE YIEHBI MHOIOYJIEHOB CJIATAeMbIX, B3fAITHIX C UX 3HAKaMH.

Mpb1 yMeeM TakKiKe VIpomaTh ajgredfpandeckme CYMMbI, NOJb3YACH 3aKOHAMM apud-
MeTHueckux gedcTeuit. Tax, B HaleM npumepe, HCIOJIb3YSA CHAUANA IEePEeMeCTHTEJIbLHBIH
3aKO0H CJIOXKeHUdA, a 3aTeM paclpele/IMTeJbHbIH 3aK0H, HoJydyaeM:

@ — 4ab + b* - gf + 3ab = —ab + b*.

Ho xoanyecTBO MHOTOWIEHOB-CJIAraeMblX ¥ UX UJIEHOB MOKeT OBITh AOCTATOYHO 00Jb-
IINM, B TOTZa IOMCK U ONpPHUBeJeHHe IMOJ00HBIX YJIEeHOB MOYKEeT 0KasaThCs BechMa 3aTPyA-
HUTEJBHBIM. YTOOBI YIIDOCTHTH BHIYMCIAEHWUA, MBI MOKEM HCIOJbL30BaTh HAECK «3AIUCH B
CTONOGUK », AHAJIOTMYHYIO TOM, KOTOPYIO MBI MCHOJIb30BAJM TIPH CIOKeHHH ¥ BHIYHTAaHUH
MHOTO3HAYHBIX uucel. IIpH CI0KeHHHM MHOTOZHAYHBIX UMCEJl TaKad 3allACh HOMOTAeT
J00HTHCA OJHU3KOro PACHOJIOKeHUA HHPP, CTOAIINX B OJUHAKOBBIX Pa3pajiax, a IIPU CJo-
KEeHUH MHOIOUJIEHOB — OJHM3KOI'0 PacloIoKeHUA MoJ00HBIX UYJIEHOB.

Ipumep 1. Haliaure cyMMY MHOIOUJIEHOR:
—xt - bxP + 22— x + T, 4x®* - 3x - 8 " 2 - 2x*+ 5x + 8

Pewenue:
3anuineM MHOTOYJIEHBI «B CTOJOMK» TaK, 4ToOBLI MOJA00HBIE YJIeHBLI CTOAJUA OJWH MOJ
ApyruM. 3aTeM CJIO0XKHUM MoAo0HbIe YJeHBl W 3aniIleM Pe3yJbTAaThl NOJ YepTOoii:

+ 4x° -8x-8
,w‘ - 24+ 5x + 3
= +x+2

Takum o6pasoM, pe3yJabTATOM CJOMKEeHHA MCXOAHBIX
MHOTOUWJIEHOB fABJIAETCA MHOroujed —x° + x + 2,




M=l BUAHMM, YTO AJIA CIOKEHHA MHOTOYIEHOB TAKHM CIOCOGOM ABIAETCA BAYKHBIM MX
npeacTaBjlieHue B CTAHJAAPTHOM BHAe. B MTOre Mbl OPUXOAUM K CIEAYIONIEMY AJrOPHTMY
CJIOKEHUSA MHOTOYJIEHOB «B CTOJNOHK».

ANropuTM CJI0KEHHS MHOIOYJIEHOB «B CTOJOHK»

1. 3anucath MHOTOYJIEHEI B CTAHJIADTHOM BHIE.

2. 3anucaThr MHOTOYJIEHBI «B CTOJIOMK» Tak, 4ToObI HNOAOOHBIE YJIEHBI CTOMAIH
o mofoOHLIMHE (eC/IH OHH €CTh).

3. CnoxuTe mo <«croabmamM» moAoOHBIE caraemMble ¥ 3aNHWCATh HOJYYEHHEIe
pPeayabTaTh.

4, 3anmMcaTh UTOTOBBIH MHOTOYJIEH.

OfcyauM Tenephb ONEepPanHI0 BEIYATAHMA MHOrOYJEHOB. MBI 3HaeM, 4YTO BEIYHTAHHE
PALMOHAILHOTO YHCIA MOXKHO 3aMEHHTEL NPUOaBJIeHUEM OPOTUBOIOJIOMHOIO Ynucaa. AHa-
JIOTHYHO Mbl MOKeM INOCTYINHUTE H IIPHA p&ﬁOTe C MHOIrO4JIeHaMH.

Onpedenenue 2. MHOTOUYIEH HA3HKIBAETCH MPOTHBOMOJIOMHBIM HCXOJHOMY, €CJIH €To
CyMMa ¢ HCXOJHEIM MHOTOUJIEHOM paBHA HYJIIO.

OpyruMu cjaoBamMy, IPOTHBOMIOJOKHEIA MHOIOUIEH — 3TO UCXOJHBLIM MHOTI'OUJIEH, YMHO-
JKeHHBIN Ha —1. 3HAYUT, BCe 3HAKH MCXOAHOIO MHOTrO4YJIeHA MEHSITCA B HeM Ha IPOTHBO-
noyoxkeEble, Haupyumep, NPOTUBONOJIOMHBIM K MHOrowIeHy —a’ + 3ab 6ygeT MHOro4IeH

—(—a?® + 3ab) = a® - 3ab.

Teneps BeluuTanue MHorodjiena (—a® + 3ab) ua mHorouwresa (a® — 4ab + b?) M1 Mo-
JKeM CBECTH K neﬁc'rnmo CJOM¥EeHHUA, NOMeHAB B MHOro4ieHe-BhIYHMTaeMOM BCE€ 3HAKH Ha
OpOTHBONOJOMKHEIE:

(a* - 4ab + b*) — (—a® + 3ab) = (a* — 4ab + b*) + [~ (-a® + 3ab)].
~—_

a* - 3ab
Rax-c W IIPH CI0XEeHHH MHOr04YJieHOB, Mbl BHOBB [IOJYYHM MHOIOYJIEH:
(a? — 4ab + b?) + (a® - 3ab) = a* — 4ab + b* + a2 — 3ab = 2a% — Tab + b* .

Onpedenernue 3. Pa3HOCTHI0 MHOrOYJEHOB HAa3bhIBaeTCA MHOTO4YJIEH, pPaBHBIH cymMMe
YMEeHbIDAeMOr0 ¥ MHOrO4ieHa, [IPOTHBOMOJOMKHOIO BRIYUTAEMOMY.

BriunTanue MHOTOWIEHOB «B CTOJMOMK» TAKIKE CBOTHUTCH K CIOXKEHHIO, IPeJBAPHUTEILHO
JUAIIE HALO 3aMeHHTL MHOI'OUJIEH-BEIUHNTAEMOE ITPOTHBOMOMOMKHBIM E€MY.

[Mpamep 2. Hailignre, NCcHosib3ys 3a0MUCh B CTOJNOMK, Pa3HOCTHL MHOIOYW/IEHOB:
2yt + y* — 4y? - 5y + 3 m —y' + y® - by + 3.
Pewenue:

3aMeHMM MHOIOUWIeH-BBIUMTAEMOe IIPOTHUBOIOIOKHEIM eMy: y* — y? + 5y* — 3. Sarem
npubaBUM TIOJIVYEHHEIH MHOTOUYIEH K MHOTOUYIEHY-YMeHbIIaeMoMYy.

2y +y‘—4y3~ 5y +/3’
+ Yyt - ,yd + 5y? — 3’
3y +y* -5y
Cne,r:ona'renbﬂo, Pe3yabTaTOM BBEIYHTAHHA JaHHBIX
MHOT'OWJIEHOB fAABJIfeTcA MHOrowieH 3y* + y* — 5y.

2—Merencon. 7 ka.. . 2
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HNrax, anrTOpUTM BHIYATAHHS MHOIOUYJIEHOB «B CTOJNOUK» OTIMYAETCH OT COOTBET-

CTBYIOMIETO AJIMOPUTMA CHOKEeHHsI MHOIO4YJIEHOB JIMIIb TEM, YTO B HeM IMOoABJIAETCA OJHUH
,H.OHOJIHHTEJILHI:Iﬁ mar — 3aMeHa MHOI'O4YJieHa-BhIYHTAaeMOIr'o IMPOTHBOMOMOMKHBIM €MY.

AJrOpMTM BBIYMTAHMS MHOTOUJIEHOB «B CTOJNOMK»

1. 3anucaTh MHOTOYJIEHBl B CTAHAAPTHOM BHZE.

2. 3aMeHUTh MHOTOUYJIEH-BEIYATAEMOE IPOTUBOIOJIOKHBIM eMy.

3. 3anucaTh MHOTOYJEHBI «B CTOJOHMK» TakK, 4TOOBI IOJAOOHBIE UJIE€Hbl CTOAIHU
1moJ; moo0HBIMH (€eCJIH OHM €CTh).

4, CnosxuTthk mo «crosbnam» nono0HBIE cilaraeMble W 3alHCATH MOJYYEHHBIE
pPe3yIbTATHEI.

5. 3anmucaTh UTOTOBEIN MHOTOYJIEH.

156

34

15‘-5' 1) Manb MEOrowIeHsl A = a*+ a — 83 u B = —a? + 6. CocraBbTe cymmy A + B
JAaHHBIX MHOT'OYJ/JIEHOB M 3allMIINTE €€ KAK MHOIOY/IeH CTaHn&pTHOI‘O BHUgA.

2) Beerga auM cyMMa MHOTrOWIeHOB byaer mHOorouneHoM? Ilouemy?

3) Ilpennoxxure cBo¥ BADUAHT ONpeZiesIeHHS CYMMBbI MHOT'OYJIEHOB M CPABHUTE €ro ¢
ompenenenueM 1 Ha cTp. 32.

1) Taubr MmEOrOWIeHbl P = 2x° — 4x + 1 u @ = x* — 6x. CocraBrre cymmy P + (—Q) u
pasHocTh P — @ maHHBIX MHOrouJeHoB. Kak MoyKHO HazBaTh MHOrowIeH (—@Q)?

2) 3anumuTe BrHIpa:keHusa P + (—Q) u P — @ Kax MHOro4YJIeHBI CTAHJAPTHOTO BHIA
M CpaBHHTE IOJy4YeHHble pedyabraThl. Caenaiite BeiBoA. MOMHO M PacIpOCTPaHUTh
3TOT BBIBOJ HA MNPOU3BOJbLHBEIE MHOrowieHsl? Ilouemy?

3) OcHoBBIBafACh Ha BBINOJHEHHBIX NpeoOpa3oBaHUAX, HPENJIOKHTE CBOM BapHaHT
oInpejeeHUs Pa3HOCTH MHOIOYJEHOB M CPABHUTE €ro ¢ oupenesleHueM 3 Ha cTp. 33.

Haiigure cyMMy W pasHOCTHL MHOTOWIEHOB A v B. 3anuuinre pe3yjbTAT KAK MHOI'O-
YJeH cTaHZapTHOro Buja. O6bACHUTE, HAa OCHOBAHMM KAKUX NMPABHJI PABHOCHJIBHBIX
npeodpas3soBaHU BbI AEHCTBOBAJIM?

a)A = ba + 3, B = -3a - 4;

6) A = Tx2 + 3x, B=-2x-1;

B) A = 8b® + 2b — 4, B =5 - 3b — 9b%
rNA=11y - 12 - 3, B =14 - 12y + y%

B A=6+ mn+ 2m? + 4n?, B=4 - mn - m? - 4n?
e)A =3z - 422 + 52 - 6, B =3 -4z + 5z — 623,

1) Manue: MmEOrOuwIeHbI A = x5 — 2x* + x® - 42> — Tx+ 2u B=—x%+ 3x* — 2% + 5x? + Tx - 2.
HCIIOJIB3YH HUIe CI0eHUSd MHOIO3HAYHBIX YHCeJl «B CTOJ’[GHR», npenioxKuTe aHa-
JIOTMYHBII CIIOCO0 CJI0MKeHHS MHOTOYIEHOB M HailjuTe aTuM crocobom cymmy A + B.
2) CpaBHUTe NPeAJIOMKEHHBIH BAMH CIIOCOD ¢ TeM, KOTOPBIA PACCMOTPEH TPU PEeIleHnH
mpumepa 1 Ha cTp. 32. B Kakux caydasx aTOT crocod menecoo0pas3Ho NPUMEHATH?

3) IMocrpoliTe aXrOPUTM CHIOMEHMS MHOTOUJEHOB «B CTOJNOUK» U CPABHHUTE €ro c
BapMaHTOM AJITOPUTMa, IPUBEJIEHHBIM Ha CTP. 33.
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159I Haiigure cymMmmy MHOTOUYNEHOB A + B, pacmoJiaras cjaraeMbie «B CTOJOMK», eCIH:

a)A = 2x%>+ 3x - 4, B=3x*-3x-1;
6) A=5— Tab + 3b* + 2a?, B = Tab - 2 + a%
B) A = 6p? + 6pg — (7 + 4¢?), B =8 + 3¢* — (5p* + 6pq);
r) A =3m?+ Tm?n — 9n’m — (bm?n — 2m?), B = 6n’m — (bm? — n’m).

160 1) HaiiTe ompeaesieHMe MHOTOWIEHA, IPOTHBOIOJOMKHOIO AaHHOMY. CpaBHUTe CBOM
OTEET C ompejesieHHeM 2 Ha cTp. 33.

2) Kakue U3 nNpUBeAeHHBIX MHOI'OYJIEHOB SBJIAIOTCS IMPOTHBOIOJIOMKHEIMAT?
2a — 5b + 3, bb + 3 — 2a, -3 — 2a — 5b, — 2a — 3 + 5b.

3) Kak HailTM MHOrOYJieH, NPOTHBONOJIOMKHBIA AaHHOMY? SanHIIUTe IPON3BOJIbLHBIN
TpexwieH. Kak sanucarh OPOTHBONOJJOKHBIA €My MHOTOUJIEH?

161§ 1) Kak ceectu BEIUMTAHME MHOTOUIEHOB K ciaoxenuio? Kaxoil mar caegyer 106aBUTH
' B JITOPUTM CJIOXKEHUA MHOTOYJIEHOB «B CTOJIOUK», YTOGI IOJIYIATH COOTBETCTBYIOIIMI
aJropuTM BbIUHTaHHWsA? CpaBHUTE CBOM OTBETHI C IIPHeMaMH, UCIOJb30BAHHBIMH DK
pelieHun npuMepa 2 Ha CTp. 33, M AJITOPUTMOM, IIPHBEAEHHLIM Ha cTp. 34.

2) Hajipure pasHocTs MHOrouwieHos P — @, pacnosiaras ciaraeMble «B CTONOHK», ecoru:

a) P = bx® + 2xy? + 3x, Q = 2x* + 3xy® + 5ux;
6) P = 9p* — Tpg - 6¢* — 4p%, Q = Tp* — 5pq — 4¢* — 2p%
B) P = — (2n* + 4) + 6m* — 3mn, Q = 5m* — 3mn — 3 — n%

r) P = 2a* + 5a?b — 3a?b® — (ab® + b*), @ = 4a’h - (2a%*® - 2a*) — b¥a + b?).

162} Brinonaure peiicTBus, 3aNUCHIBaA «B CTOJOMK> MHOTOWIEHbI-CIaraeMble (3anicaHHble
B ckoOKax) gaHHOU anredpamvyecKod CyMMBL

a)(x+2y+2)-(x-2y-2)-QRyt+tz-x)+(x-2y+2)—-(x+2y-2)
6) (2a + 8b —4c + 5) — (2a — 8b + 4c + 5) + (2a — 3b + 4¢ — 5) — (3b ~ 4¢ — 2a - 5).

I I[aHH MHOIOYJIEHBI:

= 2x' + x%y - 3x%* + 4dxy® - y, Briumcnure:
=~3x“+2x3y+5x2y2+y, ayM + N + K; B)M - N - K;
K = xt* - 23y - 2x%° + 4xy® ~ 2. 6) M - N+ K; r)-M + N + K.

164} IIpencraebre ZaHHBIH TPEXUIeH B BUJe CYMMBI M PASHOCTH ABYX ABYUJICHOB:
a) 6x® — 4x + 2; 6) —3y* — 5y + 2 B) —7a? + 10a + 3; r) —9c® + 2¢ - 1.

1651 Mass maorouwtens:: P, @ n R. 3anuminre B CTAHAAPTHOM Buje MHorowieH 3P — 2@ + 4R,

ecJu:
a) P = 8a — (3 + ba), 6) P = 156x — 2y — (14x + 3y), B) P = p* - (2pq — ¢%),
Q=4a+2+(-a-1), Q=4x-3y+ (-x+2), Q=p’ - (-2pq ~ ¢°),

R =0,6a — (1,1a — 2); R=x+4y-5-(x—-3y+2); R=-(@*-2pqg+q?.
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167

168
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166' He MeHAA 3HAKOB, paccTaBbTe CKOOKM TaK, YTOOBI PABEHCTBO CTAJIO TOXKJECTBOM:

a) 5a® — 3a2+ 4 — 5a® - 3a® - 2 = 6; B) 5a® — 3a®> + 4 — 5a® — 3a® - 2 = 2;

6) 5a® — 3a2 + 4 — 5a® — 8a* -2 =-2; 1) 5a® - 3a® + 4 - 5a® - 3a® - 2 = 6.
Kaxue MHOrO4JI€HB MOKHO IOJICTABUTH BMECTO A U B, 4T00BI MOJIY4YHIIOCH TOKAECTBO?
a) A — (3ab + 4) = 2a®> + 5ab + T; 6) (4x* + 6y®) — B = —x* + 3xy — 2y°.

Kakpe MHOTOWIEHBI MOYKHO NOACTABATEL BMecTo A, B, C u D, uToOBl pABEHCTBA CTATNA
TOMXJecTBaMu?

a) 3m* — 8m? + 5m® — 4m - A = -2m?® — 5m? — 83m* + 8m;

6) —15b° + 12b* — Tb> + 8b + B = 10b* — 14b° + 8b* — 6b;

B) 1,2a® + 0,01a® - 1,24a — 0,35 + C = —2,34a + 1,034® - 0,35 + 1,01a%

r) 8x* — 12x% + 8x%y? + 5Txy® — 9y* — D = —y* — 23x%y + 12x%y* + 42xy* + 2x*.

169' ChopmynupyiiTe yrBep:KAeHHE, PABHOCHJILHOE JaHHOMY, M 3alMmunATe oba yT-
BEpPIKJIEHUs] HA MaTeMaTHYeCKOM fA3bIKe:

a) Yucao @ MeHbIIe WIH paBHO uuceay 9. 1) Moayap uucia x paBeH 7.

6) Yucsao 48 gesmTed Ha c. e) Yucna m u n orHOCATCA Kak 2 : 3.
5
B) Yncyo a Ha 12 Gonblne umcia b. %) Yucno ¢ cocraBnser § OT umcia d.
r) Yucsno x B 3 pasa MeHbIIe YHUCIA Y. 3) Uucno k cocraBnser 35 % ot yucna t.

Yupocmm‘e BhIpaXKeHHe IIPH JONYCTHMEBIX 3HAUEeHHAX [MepeMeHHBbIX!

) a  Ta+b) T y@mn + 4n) . __5n(8m +8)  5(Tm —Tn).
Va@a-ba+th)’ (@a-b a B)"@m — 2n) * (6m - 4n)(m - n) 14n  °
gletd 3@etd) 3@ +d .\ (p-20). 4p(10p+50)  U6q-12p)

c-df (c+d ‘(c+taxc—-ay " (2p+q) 4q- T)N2P*-pg ° 3

a) Ha ckanage nexxur 112 aimukos ¢ abimoxkamu. X cpegunil Bec HeTTO paBeH 12,5 Kr.
ITocse Toro Kak Ha ckiaajg moctynuio emge 10 AIuKoB ¢ A0I0KaMH, CpeIHWI BeC HETTO
Amuka ¢ abmoxkamu cran paBeH 13 kr. CKOJBKO KI A0JIOK ITOCTYNHJIO HA CKJIAM?

0) Mucranmusa mapadona 7,6 kM maer Ha mogbem; 22,3 KM HJIeT II0 POBHOH Jopore,
a ocrandbpHbie 12,295 KM MaerT Ha cOycK. YYacTHHK COPEBHOBAHHU 1Mo mapadoHY
mpobekan Ty guctaHnuio 3a 2,5 yaca. C Kako#l cpegHe# cKopocThio oH Gerkan? OTBer
OKPYIJIATE ¢ TOYHOCTBHIO [0 AECATHIX.

B) Paccrosiame or Mocksnl g0 flpocaasias paBuo 266 kM, ot fApocnasns go [lepmu —
1177 xm, ot Ilepmu go Omcka pasao 1268 KM, or OMcka go KpacuHosipcka — 1456 kM,
a or Kpacuospcka pgo Baagmeocrorka — 4983 kM. Iloesp
Mpoexan o aToMy MapaipyTy ot Baagusocroka no Mock-
BbI 3a 7 cyToK M 15 wacos. C Kakoil cpeaHeil CKOPOCTBHIO
exas moesn?

r) CpegHuil Bo3pacT Bpadeil u 60JNbHBIX B OOJIbHUIlE DaBeH
40 ser. IIpu sToM cpeanuii Bo3pacT Bpadeil paseH 35 Jer,
a cpexHui BospacTt 6oasHEIX — 50 ner. Koro Gonbime, Bpa-
yeil MU DOJBLHBIX, ¥ BO CKOJBKO pas?
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172' BreimosmanTe neficTBuA:

a) 3 kM 256 m 9 cm + 5 kM 4215 M 97 cm; r) 15 xr 7158 r — 1356 r + 7 1 368 1;
6) 21 m 583 a1m 19 cm — 18 m 14 am 49 cm; n) 6 ral9a 78 m®— 439 a 256 m?%;
B)11 T 79 kr -9 u 5 kr+ 8111 118953 kr; e) 7 nm? 127 em? + 4 a 329 am? 91 cm?.

173' CylmecTsyeT JIM TaKoe IeJIoe YNCI0, KOTOPoe:

176

a) npu genenuu Ha 12 gaer ocrarox 11, a npu gexenuu Ha 18 ocrarox 1;

0) mpu neneHuu Ha 9 paer ocraTok 7, a mpH geneHun Ha 27 ocTtaror 137

174' Sanummure A + B, A -~ B u B — A KaKk MHOTOUWJIEHEI B CTaHJAPTHOM BHIe,

ecJIu:

a) A =4 - 2xy + 5x* — 312, 0) A = 3a® — dab — (b* — 2),
B = 4x* - 3xy + 2y* - 2; B = 5a% + Tab + 1 - 3b%.

JlaHbl MHOTOYJIEHBI:

P =3p® - pPq + 4pg* - 5¢® + 1, Brruucnnre:

Q = —2p® + 6p*q — 3pq* + 2¢° + 3, a)P +@Q + R;

R = —p* + 2p%q + pqg® — 4¢® — 5. 6) P -Q - R.

Haubl MEOrOueHsl: K, M u N. 3anumure B cTraHZapTHOM BuAe MHorowineH K — M + 2N,
eCJIn:

K=6a-3c-—(2a+3c), M=3a—-4c+(2a—-¢), N=3a+4c—-3— (2a + 3c — 3).
Kaxkumy MHOrodJ1eHaMHA MOYKHO 3aMeHUTh A 1 B, 9To0bl paBeHCTBA CTAJU TOM(ECTBAMU ?
a) 5 —9¢? + 3c3 —5c2 + 4+ 12 — A = -3¢5 — Tet + 9¢® + 4¢2 + Te;

6) 83m® — Tm®n — bm?n? — 4mn? — 6n* + B = -9n' + 11m®n — 6m?n® — 14mn? + 3m®,

YupocruTe BhIpaskeHHe IPH AONYCTHUMLIX 3HAYCHHUAX IePEeMEHHBIX!

o 2x . 4(4x + 3y) | 2(4x + 3y)’,
(5x — 2y)(3y + 4x) ° (5x — 2y) 5 ’

6) (2a — 3c) . 2¢(14c¢ + 21a) . 2(6c — ba)
(3a + 2¢) (6¢ — 4a)(6¢® — bae) * 7 ’

a) Auron 1 Kcroma, Biagelblbl TOHYAKOBOH KOMIIAHWH, PEIINJHM II0OCETHTEH BCe CBOM
¢unuansr. Paccroanue ot mepBoro ¢uinasa Ao BTOporo paBHo 585 KM, 0T BTOPOTO
Zo Tperbero — 916 KM, or Tperkero o uerseproro — 1154 KM, oT ueTBEepPTOro A0
nAaToro — 517 KM, a ot nAToro mo mecroro — 2516 kM. AaToH ¢ Keromeit penruim
IOCETHTHL BCe (DUIMAINLI 10 OYEpPeaH C IIepBoro mo nATkii. OHM paccuuTan u, YTO HA
Jopory um norpebyerca 72 udaca. C Kagoil cpejHEH CKOPOCTHLIO OHH IIPEAIOJATAIIH
nepegBUTaTHCA?

6) CpeaHuil BO3pACT COTPYAHHUKOB NOHUMKOBOU KoMuanuu Amprona m Kcromwm pasen
30 rogam. Ilpu sToM cpefHMI Bo3pacT o(PHCHBIX pabOTHHKOB — 26 JeT, a cpeHMI BO3-
pacT COTPYAHHUKOB Ha IPOU3BOACTBE — 35 Jjier. YeMy paBHO OTHOIIIEHHE UHCJIA O(PUCHBIX
pabOTHUKOB MOHUMKOBON KOMIOAHWM K YMCAY PAa0OTHHKOB HA IPOU3BOJACTBE?

37
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IBOI BeImoJIHUTE AeHCTBHA:

a) 15 km 373 M 12 nm 26 cm — 12 368 m 17 am 476 cm;
6) 16 ra 128 a 15 M2 14 am? 27 cm® + 271 a 8480 am? 573 cm?;
B) 14 7 5 11 798 kr + 99 1 765 kr — 23 T 25 1 438 Kr.

1811 CymecrByer i Takoe menoe uncno, Koropoe:

a) npu zesieHuM Ha 15 paer ocraTox 12, a npm genenun Ha 30 ocrarok 2;
6) npu gesenum Ha 21 naer ocraToxk 18, a npu nenenun Ha 42 ocraTtok 327

@ 182 ‘-Ie'rmpe MOTOIIMKJHUCTA OJHOBPEMEHHO CTapTOBaJH B OJHOM HalpaB/JeHHH B

rOHKe 110 KOJIBIEeBOH jopore. B HEKOTOPHI MOMEHT BpeMeHH BCe MOTOIIMKJIMCTHI
MOPaBHAJJHNCH APYT ¢ Apyrom. MaBecTHO, 4TO A0 3TOr0 MOMEHTA NEpPBHIH oforHan BTO-
poro 1 pas, BTOpOii o6orHan TpeThero 3 pasa, a TPeTHil 00OIHAJ YeTBepPTOro 2 pasa.
. CKOJIBKO pa3 [i0 3TOr0 MOMEHTAa NepBhIid 000THAJ YeTBepToro?

831 B pax croar 100 dumex. Paspemaerca MeHATH MeCTaM¥ JO0bIE ABe (QUIIKH, CTO-

AmnEe yepes ogHy. MoOKHO JIM TaKUM criocoboM IepecTaBHTh Bce (DUIIKKM B oOpaTHOM
nopsgke?

4, YMHOXKeHHe OJHOYJICHA HAa MHOTOYWIEH

38

Jna mamemamuKka 6blUCIAMb —
amo snavum paccyxcoame.

Anpu Jleon JleGer (1875-1941),
¢paHIY3CKHI MaTeMaTHK

Hay4yuBmuCh CKJIAABIBATE ¥ BBIYMTATH MHOIOYJIEHBI, MBI MOJKEM Telephb IEePeiTH K
H3YYEeHHUIO0 YMHOKEeHHUA MHoroudjeHos. CHauaja HAYYWMCA YMHOXKATh OJHOYJIEH HA MHOIO-
yleH (MJIH MHOrOYJIeH Ha OJHOYJIEH, YTO BBHJY INePEeMEeCTHUTEIbHOIO 3aK0Ha YMHOMKEHHUS
TO e caMoe).

YMHOMXKHAM, HAIIpUMEP, OAHOYWIEH 4¢ HA MHOTO4WIeH @ + 2b, 3anuiueM HUX IpOU3BeJeHHe
H, BOCIOJIb30BABIIMCH PACIpeleUTeIbHBIM 3aKOHOM YMHOYKeHHA, PACKPOeM CKODKH:

4c - (a + 2b) = 4c - a + 4c - 2b = 4ac + 8bc
Mgl BHAHM, 49TO NPOU3BEJeHHE OAHOYJIEHA W MHOIOYJIeHA BCerja SABJIAETCHA MHOIO-

YJIeHOM, TaK KaK IIpDH YVMHOMeHHH OJHO4YJieHA Ha OJHOYJIeH Mbl IOJYYHM OONHOUJIEH, a
a.nreﬁpanqecxaﬂ CyMMa OJHOYJIEHOB II0 OIpeZieJ;IeHHIO MHOI'OYJIeH.

Onpeé‘eneuue. Hponanenennem OMHOYJIeHAa W MHOro4Y/ieHa HasbIBaeTcd MHOI'OYJIEH,
pannuﬁ cyMMme nponssenennﬁ 9TOro OJHOYJIeHa H KamxI0ro 4jeHa MHOIOYJIeHa.

W3 pansOrO OIpenejieHrus HeIoCPeJACTBEeHHO CJeyeT IMpaBHJIO:

Yrobbl VMHOM¥HATDL OJHOYWJIEH HA MHOIo4JieH, MOMHO VMHOMHUTE 3TOT OJHOYIEH Ha
Ka bl 4JeH MHOro4JieHa MU IIoNnyudYeHHbIe IIPOH3BEeIeHHUA CNOMKHUTD.
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WHorza sanuch yMHOMEHUS OLHOUYWIEHA HA MHOIOYJIEH YA0OHO BECTH «B CTONOHK»:
x CrnepoBaresbHO,
2x*+ x — 8 —4x%2x% + x — 3) = —8x% — 4x% + 12x2,
—-8x5 — 4x% + 12x?

ITockonepKy OZHOYJIEHBEI ¥ MHOTOWIEHBEI YACTO BCTPEYAIOTCA B MATeMaTHUYECKHX MO-
JeNIfX NpakTHYeCKHX 3afad, TO YCTAHOBJEHHBIE NPHEMBl JEHCTBUH ¢ HUMHU IIOMOraioT B
VIIPOIEHUM NOJYUYEHHBIX MOJeJielf, Ip¥ HAXOMXACHHN SHAUEHWIl BBRIDAKEHUH, DelIeHuH
YPABHEHHU# ¥ HEPABEHCTB.

3agaua. Ha miade ¢agoBOro TOBapPHIIECTRBA 3alITPUXOBAH JAYHLIN yYaCcTOK ceMbU Ba-
cuabeBbIX. Haliiure miouiagsb 9Toro JaYHOro y4acTKa, ecjii H3BeCTHO, YTo u3obpakeHue
BpimosiEeHO B Macmitabe 1 : 200 m O em <a < 10 cm, b = 5 ¢cm, ¢ = 3 cMm. i

a+ 2b

4c ; . 2a

2¢

Pewenue:

W3 yenosusa 3ajauM cjejyer, YTo AJs CYIIeCTBOBAHMSA NAHHOH (QUIYyphl HEODXOAUMO,
4T0OBI @, b, ¢ GBLLIN MOJMOKUTEILHEIMY YUCIAMU B BEIIOJHSIOCH HEPaBeHCTBO 2a < a + 2b.

Ecay 9TH YCIOBUSA BBINOAHAIOTCA, TO IJIOMAAH 3aLITPUXOBAHHON (GUrypsl paBHA:

S =4dc:(a+ 2b) - 2¢ - 2a.
Taxum o6pasoM, MaTeMaTHdecKas MOJeNb K JaHHOH
s3ajziadye MOKeT ObITH 3amKMcaHa CIeAVIOIUM 00pasoM:
S=4c-(a+ 2b) — 2c - 2a
a>0,6>0,c>0 —_— 8§ =7
2a<a+2b

IMonp3yscy NpaBUIOM YMHOKEHHS OJAHOYJIEHA HA MHOrOYJIeH, YIPOCTHM BhipaskeHHe
IUIA HAaXOKAEHHUSA ILIOINAAN (PUTYPHI:

S =4e¢ - (a + 2b) — 2¢ + 2a = 4ac + 8bc — 4ac = 8bc.

Teneps BeIuucaAUM 3HaveHune miomanyu upu 0 < a < 10, b = 5, ¢ = 3 (ecm). Ho npexae
ybenumesi, 4TO [PY AAHHBIX 3HAUYEHUAX NePeMeHHBIX YKasaHHas (pUrypa cymiecTByer.
MsI BHAUM, YTO 3aaHHBLIEe 3HAYEHHUSA a, b U ¢ yjJoBaerBopsaioT yeaopuio a > 0, b > 0,

¢ > 0., Yro6el NpoBEePUTH BBLINNOJHEHUE HepaBeHCTBa 2a < a + 2b, yIPOCTHUM €ro, BEIYATASA
M3 IPaBOM M JIEBOM ero 4acTH OJHO M TO »Ke YHCJO a:

2a <a+ 2b<a< 2b

M mocKOJBKY HaM JiaHo, uTo a < 10, a 2b = 10, To TpeboBaHue a@ < 2b TakiKe BBIIOJ-
HEHO. 3HAYUT, NIPU YKA3AHHBIX 3HAYEHUAX IepeMeHHBIX (hurypa CymecTByer.
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BeIYHCINM ee IIOAaJAbL Ha IJIaHe:
S=8-5"-3=120 (cm?).
Tax kak uso6pakeHue BhIMoaHeHO B Macmrabe 1 : 200, To peansHad miIoOMaAb Aad-
HOT'O y4JacTKa pasBHa
S = 120 - 200 - 200 cm? = 480 m* = 4 a 80 M
Omeem: 4 a 80 m?.

3amMeTUM, 4YTO NPOBEJEHHBIE NpeoOpa30BaHUA BBIDAKEHHUA JJIA IIOIIAAH ITO3BOJINJIH
HEe TOJBHKO VIIPOCTHTH BBIUMCJIEHHS, HO X B INPHHIIMIE PElIUThL 3TY 3a4a4uy, HOCKOJBKY
3HAUCHMWE MePeMeHHOW a B YCJIOBHH He JaHO. A 3HAYUT, Mbl He CMOIJIM Obl BHIYMCJIHTH
3HAUYeHHe BeIpaskeHHs 4¢ * (a + 2b) — 2¢ * 2a npsAMON MOACTAHOBKON B HEro 3HaYeHUi
epeMeHHbIX.

IIpu mocTpoeHNMH MaTeMaTHYECKHX Mojesiell MPaKTHYEeCKUX 38184, KOHEYHO e, MOryT
moJydaThCcs M 0oJiee CI0KHbIe BhIDAXKEHHW, YPABHEHUA U HEPABEHCTBA, I/ie NpUMeHeHne
YCTAHOBJIEHHBIX HAMH IPABHJ YIpomiaeT npeodpasoBaHus. PacCMOTPHM HECKOJBKO IpH-
MepoB.

Ipumep 1. Haiinure 3nauenue Beipaxenus 2x(x — 3) — x%(5 — x) — (x* — 3x* + 6x)
pH X = —2%.

Pewenue:

Brauasie yOpOCTHM JaHHOE BhIpajKeHHe, NPOBeAA PABHOCHJIbHBIE IpeobpasoBaHUA.

Jlns aToro pacKpoeM CKOOKH, UCHOJIL3YA IIPABHJIO YMHOMKEHUA OZHOUJIEeHA HA MHOTOYJIEH,
a 3aTeM B IOJIVUEHHOU anrefpamdecKoil cymMMe IpHUBegeM NOZODHEIE claraeMbie:

22(x—3) - 2B -2} - (-2 +6x) =22 -6x -5+ ¥ — 2"+ 3x2 - 6x =
0 -12

Mpr BHAMM, YTO HMCXOXHOE BBIDAXKEHHE CHJIBHO YIPOCTWIOCH, Teneps HMOACTABMM B
HEero yKasaHHOe 3Ha4YeHHe IIepeMeHHOH X:

4
ol 1o _ q9.(0ly_10. T _W2-T _
ecnn x = 23, T0 ~12x = ~12 - (-23) = 12 3—%——28.
1

IIpumep 2. Pemunre yvpaBHeHUE:

xbx-4) 2x*+5_ x+4
15 6 2 -

Peuienue:
YMHOMKHEM 00e 4acTH AaHHOIO ypaBHeHUA Ha yucao 30 — HamMeHBIDHH O6GIMI 3HAa-
MeHaTeJb BCeX BXOAMAIIMX B ypaBHeHHe Apobeit:

(O - 255 30 - (£54)

x(5x - 4)- 30 (2x°+5)-30 _ (x+4)- 30
15 8 2

1 1 1

2x(5x — 4) — 5(2x? + 5) = —15(x + 4)
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Tenepr pacKkpoeM CKOOKH, BHINOJNHAA YMHOJKEHHE OJHOWIEHA HA MHOrOYJIEH, 3aTeM
npuBesieM NoJo0HEIe cilaraeMbie U HalifileM KODeHb YDABHEHHA:

10%* - 8x — 10%* - 25 = —~15x — 60
-8x + 15x = 25 - 60
Tx = 35

=5

Omeem: {-5}.

184' Haiiagure npousBejeHne OJHOUJEHOB U 3ANHUIIATE €ro KaK OJHOYJIeH CTAHAApPT-
HOT'O BHAA:

" 2 o
a) (-22)% Bx% 5x%  6) (-0,5p%)% (-39 (2p):  B) (-BabY; (-Bba?); e,
185} 1) 3anmmmre nponssexenue ogHOUIEHA (—2ab) u muorounena (a’® — 4). BuinmogauTe
VMHOKEHHe U 3alUIINUTe OJYYEeHHBIH MHOrOWIeH-IPOU3Be/IeHHe B CTAHJAPTHOM BHJE.
Kaxumy sakonamu apudMeTHYECKUX NEHCTBHI BbI M10JIB30BAJINACEH, IPOBOAA npeobpa-
30BaHUA?

2) Becerga sim npw YMHOMKEHHH OJHOYJEHA HA MHOrOUIEH OyAeT MHOJy4aThbCs MHOIO-
ynen? Ilouemy?

3) OcHoBBIBafiCh Ha BHINOJHEHHBIX IPeo0pasoBaHMAX, IIPEAJIOIKHTE CBO BaApHAHT
onpeAeNeHNA MPON3BEACHMA OJHOUIEHA ¥ MHOTOUYWIeHa ¥ COOTBeTCTBYIOLIEro IpaBUa.
CpaBHHTEe MOCTPOEHHOE BAMH OHpeZieieHHe W IPABHJIO C OUpeje;leHHeM M IPaBUJIOM

Ha cTp. 38.

186} Banumure BnipaskeHne Kax MHOrOWIeH CTAHAAPTHOIO BHA:
a) (6m?* — 3m + 2n){—%~m2); pym-+(m+n)—-2m - (m — n);
6) —0,5x%(2x% + 6x — 4); e) 3x (3¢ —d) — 2¢ * (bx — d);
B) 2a(a — b) — a(a - 2b); x)3p - (p+49) — 49 - 3Bp — q);
r) - x(x2—5)+ x¥(x - 1); 3) =2a - (6b — a) + 5b - (b + 2a).

187} Vupocrure Bhipaskenme:
a) (2x — 6y + 6) - (—x) + 2y - (—3x + 4y — 8) — 8y(y — 2);
6) 3a - (2a® + ba® — a) — Ta® - (a®> — (1 — 2a)) — a*(a + 4);
B) (3p? — (5p + 3)) - (=p) + (=p* + (p + 1)) * (=2p) + p*(p — 3);
) (~4a? - 6a - 8) - (~3a) + (3a) - (-8a* - 16a - 32) + a(a + 5).
@ JIOK&J’KHTE TOMIEeCTBO.

a)2+(m-nk+(n—-km+(k-m)n+ 2 =4;

) x(x +y+2)-x(x-y+2)+yly-—x-2)-yly +x-2) =0;
B) p(p + 2(q — 1) + q(@ — 20 — 1) + 1(r + 2(p = @) = PP + ¢* + 1%
r) 2a(be + d(b — ¢)) — 2b(ca — d{(c — a)) — 2c(ab — d(a — b)) = —2abc.
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189' CocraBeTe BBRIpasKeHue JJA BEIUHCIEHHS YKA3AHHBIX BeJIHUWH M 3aMUIINTE er0 KaK

MHOTO4YJIeH CTaHJaAPTHONO BHAA:
a) MJIOIaAb IPAMOYTOJBHIKA, IIMPHHA KOTOPOro paBHa (m + n) M, & AyuHa pasHa 2k M;

6) o6’seM NPAMOYTOJBLHOrO Napasejennnesa, AJINHA KOTOPOro paBHA 5a AM, IIUPH-
Ha — 3b aM, a BeIcoTa — (a + b) aMm;

- 2
B) IyTh, IPOHAEHHBIN 3a (M + 1) 4aCOB CO CKOPOCThHIO 3P KM/4;

r) paGora, BBEINOJIHEHHASA C NMPOU3BOAUTEIBHOCTHIO 3X JAeTalell B MHHYTY 3a Bpems
(x + y) MmuHYT.

Pemure ypaBHeHHe:

a) 5x(3x — 2) + 2(x — 3) — 3x(4x + 4) = 3x* + 14;

6) 4a(l - 3a + a®) — 2a(b — 4a + 24% + 2a(2a — 5) = - 8;

B) 3y(2y — 1) — 5y(3 — y) — 6y(3y — 4) = — 4y(y + 2) - 3y(y — 1) + 22;

r) 8b(7 — 4b) — Th(1 — 4b) + 5b(8b — 1) = —45 + 3b(2b + 1) + 5b(6b + T).
Haiinnre 3HaUYeHUE BHIDAYKEHWS NIPU YKABAHHBIX BHAUYEHUAX IEepeMeHHBIX!

a) 3a(4 — 2a + 3a®) — 5a(5 — 2a + 3a?*) + 2a(3a® - 2a + 3) npu a = —5;
Vraszanue: cuenaiite sameny t = 4 — 2a + 3a® u nmpeobpasyiiTe BeIparKeHHe.
6) 4x(6x* + 9x — 27) — 24x(6x* + 9x — 29) + 20x(9x — 25 + 6x?) npu x = 2;
B) (7% — Ob% + 17)9b + 5b(TH% — 9b* + 22) — 14b(7b® — 9b?+ 12) mpu b = -3;
r) 2y(16 — Ty® + 5y) + (26 — Ty® + 5y)d5y — Ty(6 — Ty® + 5y) npm y = 4.
Peummire ypaBHeHHE:

bx—4 16x+ 1 4t +33 17 + ¢t |

W) =T LS S v a
1-9y 19 + -5 8-

5) 51;: 983y; n)1_2x63=34x;
5—-2z_ 18 — 5z, 3y +12 _ 5y — 29

B8 T 12 =y =3 T3

a) Ha mepBom cknazne 6bura 21 ToHHa caxapa, a Ha BTopoMm — 18 ToHH. B TeueHue
HECKOJNbKUX [JHEN Ha NepBBIM CKJAJ exXeAHeBHO npusosuau 9 ToHH caxapa, a Ha
Bropoit — 12 TonH. Ilocste aTOro caxap crajay OTTPYKaTh KJIHEHTaM: €KeTHEBHO IO
5 TOHH ¢ mmepBoTO cKJaajga U mo 10 ToHH co BToporo ckaana. CRoJABKO THeil 3aBO3HJIH
caxap Ha 3TH CKJAaZbI, €CJIH BeCch caxap C mepBOro CKJAaJa OTTPY3MJHU 3a CPOK, Ha 6
AHeH PEeBBIIIAIOINAN OTTPY3KHU BCEro caxapa CO BTOPOTO cKJiana?

©) OcTaToK HeHEXKHBIX CPEJCTB B Kacce MepBOTO MaraswHa B 3 pasa 0ojbllie, 4eM BO
BTOpOM MarasumHe. ITocie Toro kKax M3 Kaccel Iepsoro marasuHa sasuam 20 TeIC. D.,
a4 B Kaccy BTOPOT0 marasmHa, HaobopoT, momomuau 20 TeIC. p., 0KA3aJI0Ch, YTO KO-

5
JUYEeCTBO JeHer B Kacce BTOPOr'O MarasmMHa CTaJi0 PaBHO ‘,? OT CYMMBEI JJeHer' B Kacce

nepeoro MarasmHa. CKOJBKO JieHEer CTAJN0 B Kacce BTOpOTO MarasuHa?
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194' Haner muHOrouIeHsl P M Q. 3anuiunuTe B CTAHZADPTHOM Buze MHorouwied 2xP — 3yQ,

197

HCIIOJIB3YS c0C00 YMHOMKEHUSA ¥ BHIYMTAHUA «B CTOJOHK» !

a) P = 3x? — 3xy + 6y°, Q = —2x% + 4xy + 2y%

6) P = x* + 3x%y — 9xy? , Q = 2x® — 6x% + Y%

B) P=y' - 3y° + 6y° + 3y + 2, Q@ = 4x + 4xy — 2xy* + xy?®
r) P = 6xy? — 12x% + 3x%y* + 942, Q = 4x%y — 6xy + 2x'y — 8x°.

Kakumy MHOrowIeHaAMH HYIKHO 3aMeHHTh A u B, uTo0bl paBeHCTBA OBLIM BEPHBIMU?
a) (be* — 8¢% + 2b%c® — 4cb® — b*) - A = 3cb* — 15¢° — 6b°c® + 24c¢'b + 12¢%b%
6) B - 2ab = 2a°b + 6a'b® — 10a®b® — 12a°b* — 2ab®.

o 196' 3anumuTe BRICKA3LIBAHME HA MATEMATHYECKOM A3bIKe M noc'rpoﬁ're Dﬁp&THOE K

HeMy BhICKasbeiBaHue. OmnpejennuTe HCTHHHOCTL BBICKA3bIBaHMIL. [l J0MKHBIX
BBICKA3BIBAHMH ITOCTPOHTE UX OTPHUIAHUA:

a) Ecau panmosasbHbIE YHCJA PABHBI, TO PABHBI M KBaApPaThl 9THX YHCEJ.

6) Ecsin panmuoHajbHBIE YHCJIA PABHBI, TO PABHBI U KYOBI 3THX uyucel.

B) Ecoim Mmonynu ABYX pamMOHAJIBHBIX UMCEs PABHBI, TO PABHBI U CAMH 4YucJa.

r) Bce HaTypajbHBIE YHCJA OJOMKHUTEIbHBIE.

a) IBa pauuoHAJBHBIX YHMCJA IIPOTHBOIOJIOMHBIE, €CIM UX CyMMa paBHa HYJIO.

e) Eciu mpousseaeHue ABYX PAlMOHAJIBHBIX YHCEJ PaBHO 1, TO 2TH 4MCIa B3aWMHO
obpaTHBbIe.

sk) CyMMa ABYX OTPHUATENBHBIX PAIMOHAJNBHBIX YHCeJ OTPUIlATeJbHA.,

3) Eciin npoussejieHue ABYX panuoHaAbHBIX duces paBHO 0, To xors ObI OJHO U3 ITUX
quces paBHO HYJIO.

a) MEBecTOp BJIOKUJI CBOM cOEpeKeHusl Ha TPH rofia B MHBECTUIIMOHHBIE (DOHABI A U
B. B unBecrununonasiii Goun A on momectua 12 000 p. nmog 10% rogossix, a B MH-
BecTHIMOHHBIH Goux B — 10 000 mox 12% roxoseix. B kKakoMm u3 GOHAOB UWHBECTOD
zapaboraer OoJbIIe JeHEr H HA CKOJNBKO?

6) Kakyio cyMMy JAeHeKHBIX CPeACTB HY3KHO MHBECTHPOBATH B
PasBHTHE NPOMU3BOJCTEA, YTOOBI ONYINATEL Yepes 3 roja A0X0J
B pasmepe 227,5 ThIC. P., €CJM PeHTa0eIbHOCTh HHBECTUIUM
(To ecTh eKerogHBINH JOXOA) IO AAHHOW WHBECTHIIMH COCTaB-
aaer 20%?

B) Beipyuka kKoMnaHum 3a mocjefHue 4 roga exKerogHo yse-
auuyusanack Ha 10%. Onpegenure, Ha CKOJIBKO IPONEHTOB
VBEJIHYMJIACH TOI0Bas BBIPYYKA KOMIAHUK 3a 9TH 4 rojga?

r) Ilo ogHOMY M3 BHOB BKJIaJIOB KOMMepPUYeCKHI 0AHK BBIIIAYMBAET JOXOX, MCXOAA
W3 CJeAVIOIMX IOJOBBIX IIPOLEHTHBIX CTABOK, 3aBHCALIMX OT CPOKA pa3MelleHUS
JEeHEKHBIX CPEeJCTB:

3 mecsama — 12%, 6 mecanes — 13%, 9 mecaues — 14%, 12 mecaues — 15%.

Kakyio cymMMy IOJYYHUT BKJIAZYMK, pasMecTuBmu# Ha gemosute 10 000 p., uepes:
1) 3 mecana; 2) 6 mecanes; 3) 9 mecaues; 4) 12 mecaunes?
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Muoxecrsa A, B u C 3agaHbl IepeuYUCIeHHEeM HX 2JIEMEHTOB!:

A={-3; -2, -1; 1} B = {-9; -3; 1; 4}; C ={-9; -2; 1; 3}.

1) Hapucyiite anarpammy Ditiepa—BenHa s MHOKecTB A, B 1 C M 0TMeThbTe HA Hel
aJIeMeHTHl JaHHBIX MHOMKeCTB.

2) Haitgure:
a) A N B; B) B U C; Z) (AU B)NC; x) BN CNA;
6) AU B; r)ANCc; e) BUANCQC) 3)AU BUC.

Hapucyiite nuarpammy Jittepa—Benna aas muoxkecTB A n B, Haiigure ux nepeceue-
HUEe B o0BbejHuHeHue:

a) A ={a:a =3 (mod 4); -5 < a < 8}; 6) A={a:a=2(mod 7); -5 <a<l1l}
B={b:b=2(mod 5); 4 <b < 9 B={b:b=1(mod 8); -9 < b < 12},

Kaxoit uudpoil OKaAHUNBAETCA YHCJIO:

a) 3333144, ONTTET; B) 1233214 45655 r) 1253 + 5216667

201 anoc'ru're BbIpayKeHHue:

a) 2x(3y ~ x) — y(y + 6x) + 3x%; 6) p(3q — p) — qlp + 2q) — 2(p* — ¢* + gp).
331'IHII.IH’I‘e BhIpaxeHHe KaK MHOI'OWIeH CTaHAapPTHOI'O BHIAa:

a) —2m - (m* + 6m?® — 3m?) — (—4m?) - 2m?®* + 3m? — 4m);

6) (—4b% + 2b — 3) - (-2b2) + (- 2b% + 3b3 + 2b) - (—3b).

CocraBbTe BBIpa)KeHHe JJIsT BHIUNCJIEHUAA:
a) CTOMMOCTH HOKYIKH 2a + 3¢ KHAT mo ueHe H5b p. 3a MITYRY;

0) KoMMUYeCcTBa YKHUJBIIOB B I0Me, B KOTOpoM 2X + Yy KBapTUP, 4 KOJUYECTBO JKHUJIbIOB
B KayKJa0# KBapTHpe paBHO 3z.

3anumnuTre [IOJAYYEeHHO€e BhIpajXeHHe KaK MHOIOWIeH CTaHJAapTHO' 0 BH]IA.

Haiinure 3Ha4YeHHe BBHIpAXKeHUSA IIPM YKABaHHBIX 3HAYEHHAX NEPEeMEHHBIX:

a) 3ab - (4a? — Tab + 2b%) — 4ab - (3a®> — 4dab + 2b) upn a =1, b = -1;

6) 2¢d - (3de? — 2¢? + 4de — 3ed®) — 3c*d - (2¢cd — ¢+ 3d - 2d¥)upuc=-1,d = 1.
Pemure ypaBHeHHe:

a) 3x(4x +6x%) — 2x(3 + 5x + 9x?) - 2x(x — 4) = - 8;

0) 22(3z — 2) — 42(5 — 22) + 32(2z — T7) = Tz(2z — 3) + 22(3z — 2) + 10;
B)x+17_3x—7= 1ﬂ)x:4+3x—2=2x+1_
5 4 5 10 3
Jdaner mHOrowieHsl P u @. 3anuuinTe B CTAHZAPTHOM BHJe MHorouileH 2xP — y@,

HCIOJb3YA CIHOCO0 YMHOMKEHUA U BBIYMTAHUA «B CTOJIOHK»:
a) P = —x* — 4xy + 2y°, Q = —8x? + 4xy — 2y%
6) P = 2x%y — 2xy® + 4y* — 8y, Q@ = 4x° — 4x*y* + Bxy — 10x.

-2; 7.

KaxuMmyu MHOro4JeHaM¥u HYXKHO 3aMeHHUTh A u B, uro0bl paBeHCTBA ObLIM BEePHBIMM?
a) (3z° — 5z% + 82%t% — bzt® — tY) - A = 2¢® — 62% + 102%2 - 62%® + 10z¢3;
6) B - (-3m?) = 12m?3n? + 15m®*n® — 21m*n + 30m?*n* — 15mn°.
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208 Bunanenener noHunkoBoi koMnaruu AHTOH H Kcooma pemuau B3ATh KpeauT B OaHKe

JUIA MHBECTUIIMOHHOIO IPOEeKTa, CBA3aHHOTO CO CTPOUTEJHCTBOM HOBOM IOHUYHMKOBOM
(adpuxu B ITogmockoBbe. KoMMepueckuil GaHK roTOB NPEAOCTABHTL UM KPEAUT B
pasMepe 15 MaH. p. HA CPOK D JIeT, ¢ TOLOBOIM IPOIEHTHOI cTaBKOi, pasHO# 12%,
HAaYUCJIAEeMOH eeroJHO Ha INePBOHAYAJBHYIO CYMMYy Kpeaura. M3BecTHO, UTO peH-
TabeIbHOCTh WHBECTHIIUH II0 STOMY HOPOEKTY (TO eCTh eyKeroiHblil Hoxo0x) Ges yuera
BBIIJIAT IPOLEHTOB IO Kpeauty cocraeiasier 10% roxoseix. Ilonyuar nau AHTOH ¢
Kcromeil mo McTe4eHUH 5 JeT NpUOBLIL IO 3TOMY IOPOEKTY, €CIH BJIOJKAT B IPOEKT
TOJIBKO KPEJAUTHBIE AeHBIH, U €cJH Ja, TO B KakoMm pasmepe? PesyasraT oKpyriamre
JI0 AeCATBIX MHJJIHOHOB py0OJei.

209} B 6axe nepsoro aBromoGuis Geuio B 2 pasa Goubine GeHsmHA, 4eM B 6aKe BTOPOTo.
Ilepen Tem Kak OTHOPABHUTHECH B AOPOTY, BajeNel IePBOrO ABTOMOOH/ISA BEIHYHKAEH OBLI
uapacxomxoats 10 i1 6eH3uHA, a BJameJIel] BTOpOro aBToMoOHIA, HA0OOPOT, MOJIHANI B
fax 15 1 GemsmHa. Pacxox GeHanHA B mepBoM aBToMoOmie 12 autpos Ha 100 KM, a
Bo Bropom — 8 i Ha 100 kM. Cxouapko suTpoB 6eH3uHAa OBLIO MepBOHAYaJbLHO B Oaxe
IepBOro aBTOMOOMIISI, €CclIH IIOCJe TOro, KaK ABTOBJIAAENbIIEI OTIPABUINCEH B JOPOTrY,
TIepBBIii Ipoexas Ha 9TOM 3amace OeHsuHa Ha 150 KM MeHbIUe, YeM BTOPOi?

210' Muoxkecrea A, B u C 3ajaHBl IepedyucjaeHUEeM HX DJIEMEHTOB!
A = {-9; -8; -6; 6}; B = {-9; -6; 4; 5}; C={-9;-7; 4; 6}.
1) Hapucyiite guarpammy Ditjiepa—BeHHa 1151 MHOKecTB A, B 1 C 1 orMeThTe Ha HEH
2JIeMeHThI JaHHbBIX MHOMECTB.
2) Haiigure: a) AN B; 6)BUC; B)(AUB)YNC; r)BNCNA.

211} Hapucyiire guarpammy Ditnepa—Benna nus muoxecTB A u B. Haiinure ux mepeceue-
HHUe U o0BeuHEeHHE,
A ={a: a =4 (mod 5); -6 < a < 10}; B ={b: b =5 (mod 6); -3 < b < 9}.

212' Kaxoii nudpoit okanYuBaeTca duciao: a) 727272 6) 321123+ 65414567

213} Pacnonosxure oTBeTE IPHMEPOB B IOPSKE BO3PACTAHUSA, COMIOCTABUE UX COOTBETCTBY-
IOIKUM OyKBaM, ¥ Bbl Y3HaeTe HasBaHHe GBICTPOXOAHON rpedHOM MUIIOIKH, KOTOpOe
IIPOUCXOANUT OT AHTJIUHCKOTO CJOBOCOUYETAHUA <«KHTODOMHOE CYIHO?.

(87-2)+63-24+(2-30) 1,6 + (-2 + 3,4) - 2
[B] (1% - 6,03) - (~4,14 - 25 - 6,08) - 4,8 53 - 6,3 - (5,7 + 35)
13,5 - (42 - 2.6 - 33 - 2,6): 8L 42,5:1,7-34:

@2,7-0,625-7%.(_%).1%

$

e 21§ BnacrenuH KoJjel »KIeT, Korza Kamabid u3 30 ero BaccajioB, KaKk U B IIpel-

LIECTBYIOLLIME roabl, npenoxsecer emy no 30 sosorsix moHer. Ho BiacrennH

KoJien, 3HaeT, 4YTO OJHMH H3 HHX MMOCTOSHHO NBITAeTCA XHTPHTL M BMeCTO MOHET IIO

10 r Bpyuaer emy moHersl 110 9 r. Kak ¢ momoIis0 Becero JHIlb OXHOTO B3BELIMBAHUA

MOXXHO OOHADPYKHTh BacCaja-XHTpeIra, €CJH TOT ONATh OCMEJHTCH 00MAHYTEH CBOEro
IIOBEJIUTENA?
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£
215 IIpodeccop Creiic moobeman J[Ipako OTKPBITh BEIMKYIO TailHY, €CAH TOT COCTABUT

gynecHslil KBagpaT pasmepoM 3 Ha 3 mu3 umcesn 1, 0, —1 Tak, 4To0bl BCe CYMMEI IO
CTpOKaM, cTON6maM W GOABMMM AuaroHaxsM Geuim pasmuusbl. Cmoxker nu [Ipako
BBHIMOJIHUTS 3aaHue mpodeccopa?

5. YMHOKeHHe MHOIO4YJIeHAa Ha MHOI'OYJIeH

46

Memod pewerus xopoui, eclii ¢ CAM020 HAYANA
MbL MONcem npedeudemsb — u daqee nodmeepdumb smo, —
umo, caedysa amomy memody, mb. docmuzuem yenu.

Tordpuzn Buasreasm dos Jleibaun (1646-1716),
HEMeI KUl MaTeMaTHK H (uaocod

IlpaBuio YMHOMKEHHA OJHOUYJEHA HA MHOTOYJEH, YCTAHOBJIEHHOEe B IIpeAbIAVIIeM
NyHKTe, NO3BOJIsAeT MEePedTH K BBIBOAY IIpPaBHJa YMHOMKEHHUA MHOro4ieHos. [lnd aToro
PacCMOTPUM IIPOCTEHINAN caydYal YMHOMKEHHA MHOTOYJIEHOB:

(a + b)(c + d).

O6ozHaunM JAByWIeH a + b kKakoii-mubo Gykroif, HATpUMep OYKBOH X, ¥ B MONYYEHHOM

npousBesieHun x(c¢ + d) pacKkpoem CKOOKH:
(a + b)(c + d) = x(c + d) = xc + xd.

3arem B BoIpaxkeHumu x(¢ + d) = xc + xd cmenaem obpaTHyio 3aMeHy ¥ Ha @ + b u

BHOBB PacKpoeM CKOOKH:
xc+xd=(a+ b+ (a+bd=ac+bc+ad+ bd=ac+ ad + be + bd.
Hrax:

(a + b)(¢c +d)=ac + ad + be + bd.

M=1 BHIHM, YTO B pe3yabTaTe VMHOMEHHA HAIIHUX ABYYJIEHOB MBI INOJNYVYHUIHA MHOI'O-
yjeH. JlJaHHOE YTBEPKIAEHHE MOKHO JH0KAa3aTh U B 00meM ciaydae. JeficTBUTENIBHO, YMHO-
dasg MHOT'O4YJIeHbl, Mbl YMHOXaeM BCe YJIEHbl OJHOI'O MHOI'OYJIEHA Ha BCe 4YJIeHBI ADYyroro,
a 3aTeM HX CKJaJbIBaeM. HpH VMHOXEeHHH OJHOY/JIEHOB MBI BHOBBE IIOJIy4YyaeM OOTHOUYJIEHEI,
a uX cymMmMa, 1o ounupejejieHU, ABJIAeTCA MHOIMOYJIeHOM.

Wrak, Mbl IPDUXOAUM K CJEAYIOLIEMY OIpe/eIeHUI0 IPOU3BENEHH JBYX MHOTO4YJIEHOB.

Onpedenenue. Ilpon3pegeHneM ABYX MHOTOYJIEHOB HA3bIBaeTCA MHOI'OYJIEH, PaBHBIMN

cyMMe MNPOM3BENEHHIl Ka)KXZOTO UYJeHa OJHOr0 MHOrO4YJIeHa Ha KaXABIH 4YJIeH APYyroro
MHOI'OYUJIeHA.

Ha IPAKTHEe IIPH BBIYHCJIIEHHAX yﬂOﬁHO DOJIb30BATHECA HMPABHJIOM, KOTOpPOE HEIIOC-
pPelcTBeHHO cleAyveT U3 HJaHHOTO oIpeneIeHMs:

Yro0n! VYMHOMXHTE MHOI'OYJIEH Ha MHOI'O4YJIeH, MOKHO KaKJblil 4jeH OJHOTO
MHOro4jieHa YMHOMHUTE Ha KayKABIH 4JIeH ApYyToro MHOro4wieHa H INOJNyYeHHbIe
IIPOH3BeNEeHHUA CIOMKHUTE.




Hanuoe npapuao aiag pasobpaHHOTo HaAMH a b
cliydyad MOMHO INPOMJIIICTPHPOBATE C IIOMOIIILIO -
NpAMOYToJbHHKa Ha puc. 1. Ilmomazns gaHHOTO e be ¢
NPAMOYTOJbHUKA, C OAHOM CTOPOHEI, paBHA LPO-
H3BEJEHHUIO NJHH ero ¢cTropoH (a + b)(e + d), a ¢ ad bd d
APYroil — cyMMe ILIoIajell COCTABAAKIIHX ero
OpAMOYTOJILHUKOB, TO €CTh ac + ad + be + bd. Puc. 1

YMHOKEeHHe MHOTOYJIEHA Ha MHOIOYJIEH TAKIKe MOJKHO 3allHCBhIBATH «B CTONOMEK»:

X
— ymHOEMIN X2 Ha x° — 2x + 1
+ 2x? - 4x% + 2x — yMHOMHAU 2x Ha x? — 2x + 1
x* —2x+1 - ymHoxkunu 1 Ha x* — 2x + 1
xt - 2x* + 1

CnenosarensHo, (x* + 2x + 1)(x* — 2x + 1) = x* — 2x* + 1.

VsyuenHOe TIPABHUJIO YMHOMEHUS MHOMOUWJIEHOB TOCTATOUHO YACTO HUCIIOJIBL3YVeTCH IPH
BBITIOJTHEHUH IIpeodpas3oBaHuil GVKBEHHBIX BBHIPAYKEHHI, NPH HAXO0KJICHUU 3HAYEHUH BbI-
paskeHnil, PelleHnid ypaBHEHWI U HEPaBEHCTB, JOKas3aTelbCTBe TOXAEeCTB. A Bce 3TO B
KOHEYHOM HTOre rnomMoraeT peniaTh MHOI'He IpaKTHYeCKHe 3agadH. HOCTDOHM, HanmpHuMep,
MATEeMATAYECKYIO MOJeNb JIJif CHeAyIoel 3a7auun.

3anmaga. ITyTe ¥3 IyHKTa A B IYHKT B BeJOCHIIEANCT IPOEXal CO CKOPOCTBIO U KM/4
3a t 4. A u3 nyuxkra B B nyHKT C OH exas Ha 2 4 J0oJIbIlie, OIPH 9TOM €ro CKOPOCThL ObLia
Ha 5 KM/4 Goxbime, yem 1o aopore us A B B. Ha ckoasko KujoMeTpoB nyTh or A no B
Kopoue, ueMm ot B g0 C?

Pewenue:

IIyre or A g0 B pasen vt BM, npu arom v > 0 u ¢ > 0. A nyre or B no C pasen
(v + 5)(t + 2) xm. Pasauna D Mexxay sTuMu nyTaAMEu paBHa (v + 5)(t + 2) — vt KM. 3Ha-
Y@T, MaTeMaTHyecKasd MOJeJb Hallleil 3ajayu uMeeT BHJ:

{D=(v+5)(t+2)—vt
v>0t>0

—FF> D=7

VopoeTum noaydeHHoe Ayist D BeIpaskeHue, UCIOIb3Y
IIPaBUJI0 YMHOYXEHUS MHOTOUJIEHOB:

D=+ 5)t+2)—vt=uvt+ 2v+ 5t -+ 10 — vt = 2v + 5t + 10.

Taxum oﬁpa:som, MaTeMaTHYecKas MOJIe/b HaIleld 3a7ladydl MOCTPOeHA.

Htak, rereps MBI 3HAGM, KaK HAHTH IIpOU3BeNeHHE ABYX MHOIOUYJIEHOB. A Kak HalTH
IIpOM3BeIeHHe TPeX WM 0ojiee MHOTOYJIEHOB?

B aToM cayuae cleAyeTr cHavajla YMHOJKHUTH IIE€PBbI MHOI'OYJIEH Ha BTOPOH, 3aTeM
[0JIyYeHHOE NPOU3BeJeHHE YMHOMKHUTh Ha TPETHH MHOTO4YJIEH M T.J. A0 TeX IIop, oKa He
OyaeT BHIMOJHEHO YMHOMEHUEe Ha MOoCjeJHu MHOrouieH. UTobk! mpole Ob1I0 MIPOBOJHUTD
BRIUUCJIEHUSA, MHOTOUJIEH, NOJYUAIOMIUHACSA Ha KAXKJOM IIare BEIUMCJIEHUH, Jyyllle IIPUBO-
OUTL K CTAHJAPTHOMY BUIY.
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Ipumep. 3anuiunuTe BhIpaKeHHe KaK MHOTOWIEH CTAHAAPTHOrO BHJA:
(a — b)(a + b)(a® + b*)(a* + bY).

Pewenue:
ByzeM nocaenoBaTeIbHO BHIIOJIHATh YMHOKEHHE MHOTOYIEHOB cJeBa Hanpaso. [lomy-
| 4YeHHBIE IPOMEKYTOYHBbIE MHOIOYJIeHbI Oy/JeM NPHBOAHUTE K CTAHZAPTHOMY BHAY:

(a — b)(a + b)(a* + b*)a* + b*) = (a* + ab — ab — b*)(a® + b?)(a* + b*) =
= (@* - b*)(a® + b)(a* + bY) = (a* + @B — @?b° - bi)(a* + b*) =
= (a* - b*)(a' + b') = a® + g!b* — @*b* — b° = a® - b°

Hrax,

(a — b)(a + b)(a® + b*)(a* + b*) = a® — bS.

PackpoiiTe cKoOKHM W 3amHAMMINTE PE3yJBTAT KAK MHOTOYJIEH CTAHJAPTHOIO
BHAA:
a) Ty(y — 3); 6) —8a’b(a® + 2ab — 3b%); B) —2m*(—4m® + m? - 9m + 3).

1) CpaBHHTE BhHIpAKEHHS:

(@a+b)c+d) u x(c+d)
Yro B HUX 00miero? Yem onu oramyarTca? Kak MOXHO 3amucaTh B BUAEe MHOTOUJIEHA
mepBoe NPOHU3BEAEHHE, ACHOJB3YA Pe3yJIbTAT PACKDBITHSA CKODOK BO BTOpOM?

2) Ha ocHOBe BBINOJHEHHBIX IpeoOpasoOBaHHUI IPEASIOMKHTE CBOE ONpeAeneHHue A
nNpou3BejeHNdA MHOTIOYIEeHOB H COOTBETCTBYIOIEee IPaBMJIO. CpaBHu're NOJy4YeHHOEe
BaMH OIIpe/ie/leHMe M IPABMJIO C ONpefesieHHEeM H IIPABHJIOM Ha cTp. 46.

BriuucnuTe npon3BeieHHe MHOTOUJIEHOB:

a) (a + 3)a + 2); m) (2m - 3n)(m — n); n) (22 - 2x)(x + 3);

6) (x — 2)(x — 5); e) (5p — 2¢9)(p + q); k) (a* + b°)(3a* - b%);

B) (2y + 3)(4y — 5); x) (Ta + 8b)(3a — 4b); 1) (5p* — pg)(5p® + pq);
r) (2 - 5b)(4b + 3); 3) (9x — 2y)(3y — 2x); M) (2ab — 3b%)(2ab - 3b?).

Kak kKopoye MOKHO 3ammcaTh IIOCJefHee BhIpaskeHne?

3anHInuUTe BRIPayKeHHE KAK MHOTOWIEH CTAHJAAPTHOTO BHA, HCIONbL3YA YMHOMKEHHE
«B CTOJIOHK»:

a) (m — n)(m? + mn + n?); n) @*+p+ 1)3Bp?-2p - 1)
6) (m + n)(m* — mn + n®); e) (5¢* + 8q + 1)(¢* — 2q + 3);
B) (a — b)(a® + ab® + a’b + b3); x) (a® + 2ab + 2b%)(a? — 2ab + b?);

r) (@ — b)(a* + ab® + a’b® + a®b + b'); 8) (x? — 2xy + 5y*)(x* + 2xy — y?).

220 Brerunciaure npoH3dBejeHHe MHOI'OYJIEHOB:

a) (x + 3)% 1) pP(p — 3)p + 2); u) (¢ — 2)(c — 3)(c — 4);

6) (4 — )% e) 4¢°(1 - ¢)(g + 6); K) (2d +1)(2d - 1)(4d® + 1);
B) (2 — ba)% ) 2¢d(2¢ — d)(d + 2¢); a) (a + b)%

r) (3b — 4)% 38) —dm'n*(m* — 1)(n + 1); M) (x — y)i.
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221' IMocTpoiiTe MaTeMaTHUYECKYIO MOJENb 3aAaUH:

a) Ha nmapycHoii perare ogHA M3 AXT CTAPTOBAJA CO CKOPOCTBIO @ KM/4Y U ILIBLIA C
3TOM CKoOpocThbIo { yacoB. OcraBlieecss BpeMs OHA IUIBLIA CO CKOPOCTBIO Ha 7 KM/Y
fonpureii. CKOABKO KM NPOIIBLIA 9Ta AXTA, €CJIH HA NPOXOXKAeHHE AMCTAHIMU OHA
sarpatuna 2¢ + 3 gaca?

0) B reuenne paGouell cMeHBI MaJieHbKHE JKapouHble meyn Kodelino# dabpuru pabo-
TAIOT IO X YacOB, a Kamaaa us Oonsmux — Ha 2 yaca Gosbmie. CKONIBKO KHJIOTPAMMOB
koge ob:xapupaer 3a pabouyio cMeHy ara Kogeiinaa dabpuka, ecjayu IPOU3BOAUTENb"
HOCTH MaJeHbKOH IIeUM Yy KI' B Y4ac, HPOM3BOANUTENLHOCTE Gonbmoil meun Ha 300 kr B
yac Gonbmie u HA Gabpuke 5 MaseHbKHX meuelt u 3 Gonbirue?

Sanumwure OOJIVUYeHHOE BbIpayKeHHe KaK MHOI'OYWJIeH CTaHAApPTHOI'O BHA.

222} Pemnte ypasHeHHE:
a)(g+ 12 =¢*+9; B) (4p — 2)(3p — 1) — 3(3 — p) — 12p® = 21;
6) (y - 2)2 = y° — 3(y + 2); r) 5z - 1)(32 + 2) — 22(5z — 4) = 43 + 522,

223 Haﬁﬂ,HTe 3HaYeHHe BbIDaXeHHA IIPH VKaA3aHHBIX 3HAYEHHUAX nepemeﬂﬂmx:
17
29’

19,
6) (y + 6)2 — y) — (9 + y)5 — y) mpu y = -3335;

a)(x - 38)(x+4)—(x+6)x—HB)opmx =5

B)(a2+4a+4)(a~2)—(02—4a+4)(a+2)npna=51

5
r) 2(b° — 2)(b% + 2) — (b + 2)* — (b* — 2)? npu b = *7%.

2248 Pemure YpaBHEHHE:
a)(x — 1) - (x + 1) = (x + 3)(x — 8) — x* — 3;
6)(y -6+ (y—4)P+9=(6y-2)(11y - 1) - (8y - 3)~

2251 NokaskuTe TOMKIECTBO:
a) (2 + y*)2* + 7)) = (xz — yt)* + (yz + xt)%
0) (a + b)(a® — ab + b%) — (a — b)(a® + ab + b?) = 2b°.

226 PemnTe ypapHeHHe:
a) (a2 + 3a + 4)(a® + 3a + 5) — (a2 + 3a + 6)(a® + 3a + 7) = —22;
Vrkazanue: cuavyana ciaesnaurTe sameny t = a? + 3a + 4 u npeobGpasyiiTe BEIpaKeHHe,
0) (2 +5x =3 x?+5x+3)—(x2+5x+4)(x2+ 5x - 4)=T;
B) (5 — 8y + 2y*)(4 —- 3y + 2y%) - (8 — 3y + 2y*)}2 - 3y + 2y°) = 14;
r) (2 — 3b — 5b%)(2 + 3b + 5b%) — (5 — 3b — 5b*)(5 + 3b + 5b?) = —-21.

[227' Hauer maorouiessl P, @ u R. 3anumure MmHOrowIieH PQR B cTaHAapTHOM BHIE:
a) P=4x?+ 3x + 2, Q@ =4x%2-3x + 2, R=1x%*-1;
) P=a*+a%+ 1, Q@=a'+1, R = a* - a2
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230,

231

50

228| OnpejgenuTe NPaBUIBHOCTh JOTHYECKOTO BBEIBOJZA, MCIIOJAB3YA AHArPaMMbI
Jitnepa—Benna:

a) Eciz HeKOTOpBIE OTpPHIATENBHBIE YHCIA PAlHOHAJIBLHBIE, TO HEKOTOPBIE PATHOHAIb-

HbIe YHMCJIa4 — OTpHIAaTeJIbHLIE.

6) Ecniu HE OWH KBaApaT PalHOHAJBHOIO YHCJA HE OTPHLATENbHbIA, TO HH OLHO

OTpHIIATEJIbHOEe YHCJIO — He KBajapar.

B) Ecsin Bce pemenna ypasEenusa x2 = 1 gapaaioTcs aseMedTaMu MHOKecTBa {—1; 0; 1}

M HEKOTOpbIe 3JIeMeHThl MHOKecTBa {—1; 0; 1} — HeueTHBIe YHCJIa, 3HAUUT, HEKOTODbIE

peilieHus ypaBHeHHs x° = 1 — HeueTHbIE YHUCIA.

r) Eciu Bce aseMeHTHI MHOXKecTBa {—4; 0; 4} — 4YeTHBIe YMCIa M HU OAUH 3JEMEHT

9TOr0 MHOMEeCTBa He KpaTeH 5, 3HAYUT, BCe YeTHbIEe YHCJIa He KPAaTHbI 5.

W3o6pa3ure Ha KOOPAWMHATHON OpaAMOil OX MHOKeCTBO TOYEK, KOOPAMHATHI KOTOPBIX
VIOBJETBOPAIOT HEPABEHCTBY:

a) x > 3; B) -6 < x < 4; nb<x<9 ®) | x|>2;

6) x > —5; r) -8 < x < 5; e)| x| <6; 3)|x—-T7|<3.

Mzobpasure Ha KOOPAUHATHON miaocKocTH Jxy MHOXKECTBO TOYEK, KOODAHMHATHI KOTO-
pPBIX YIOBJIETBOPAIOT HEPABEHCTBY:

a)x > 2; B) B x<T; N4<x<T; x®)|y|> 4
6) y < —4; r) -2 <y < 5; e)| x| <3; 3)|x—-5]|<2.

a) Uz Cauxr-Ilerepdypra B8 MockBy co ckopocreio 80 kM/4 BhIeXaJl aBTOMOOUIHCT,
a yepe3 1 wac BcJed 3a HEM €O CKopocThIo 90 KM/4 BBIeXas BTOPOM aBTOMOOHJIHCT,
KOTOPBIH JorsHaj mepporo 1mno npudbiTuu B MockBy. YeMy paBHO pacCTOAHHE MeXAY
Mocksoii u Cauxr-IlerepGyprom?

6) U3 myakra A Bolexas Besocuneancr. OgHOBpeMeHHO BMeCTe ¢ HUM M3 B HaBcTpeuy
eMy BbIeXaJ MOTOIIHKJJHCT. ‘Iepea YAC OKAas3aJioch, UTO BeJIOCHIIeHUCT HAXOAUTCHA TOYHO
nmocepeauHe MeXIV A ¥ MOTOIMMKJIHUCTOM. A elle yepe3 yac OHH OKas3ajuch HA OJAWHA-
KOBOM pPacCTOsHMM 0T HyHKTa A. BO CKOJIBKO pad CKOPOCTh MOTOIMKAMCTA OoJiblile
CKOPOCTH BeJocHuemgucra?

Iokamxure, 4T0 KaKUMH Obl HU OBLIM IeJble YhCja d U ¢, OJHO U3 YHCel: a, ¢, a + ¢,
a—c, 2a + ¢, 2a — ¢ genurcda Ha 5.

233’ Breruncaure OpoHu3BeJEeHHEe MHOI'OYJIEHOB:

a) (2a + 5b)(5a — 2b); B) (y + 2x)(y - 3x); m) (x + 4)%

6) (2 - y)y + 2); r) (3p + 5¢9)(2p — Tg); e) (4m — 5n)(2n — 3m).
3anuuInTe BhIpasKeHHe KaK MHOTOYJIEH CTaHJAapTHOIrO BHAA:
a)(a+tb+c)a+bd-—c) B)(x+y—c)x—y+c)

6) (p + 29 — 3r)(p — 2q — 3r); r) (m + 4n + 2k)(m — 4n — 2k).

IlocTpoiiTe MaTeMaTHUECKYI0 MOJeNk 3afaun. IlomyueHHOe BhIpasKeHUe 3alUIINTe KaK
MHOTOYJIEH CTAHJapPTHOTO BUA.

Ilepex TeM KaK MATH B Kaccy, Muma mocuyuTaj] KOJHYECTBO AHCKOB, KOTOPhIE OH
xores Kynurh., OKasanock, 4To OH BBIOpaAI @ AMCKOB ¢ KOMIBIOTEPHBIMH HI'DaMH, a
AMCKOB ¢ MY3bIKOH — Ha D Gousine. CKonbko geHer Mumma JoJisKeH 3alJIaTHTEL B Kaccy
MarasuHa, ecJH AMCKH ¢ KOMIBIOTePHLIMM MUI'DAMH CTOMJH b p. 3a IITYKY, & JUCKH C
My3bIKO# Obrau Ha 50 p. memesne?
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a) (7Tx + 1)(1 + x) — 8 — 3x%2 = (2x + 5)(2x — 5) + 4x — 3;
)3y + 1)y —2)+6 =3y(1 +y)+ 312 - y).
Haiingure 3HauyeHUe BHIPAKEHUS NPU YKA3aHHBIX 3HAYEHHAX MMepeMeHHBIX:

a) (x —5)(x+7) —(x— 3)(x + 5) upu x = 9;—;;
6) (2y + 1)(2y — 5) + (3 + 2y)7 - 2y) npu y = —65=.
Peimure ypasnenue:

a)(2x + 12+ (Bx + 1>+ (8x — 3> = (7Tx — 2)(11x — 1);
6) (6 — 3x)* + (5 — 4x)? — 6 = (9 — 5x)* + 20x — 32.

B) (222 + Tx + 3)( 222 + Tx + 5) — (2x2 + Tx + T)(2x% + Tx + 9) = —48;

Viasanue: cHauana caenaiite sameny £ = 2x?> + 7x + 3 u nmpeobpaayiiTe BLIpaskeHHE.
r) (x2+ 92— 5)(x2+9x + 5) — (x2+ 9x + T)(x2+ 9x — 7) = 24.

Hassl mHOrowrensl P, @ u R. 3anummre MmEOrouneH PQR B cTaHIaDTHOM BHJe:
a) P = 5xy - 2x, Q=x*+y, R=x*—y?%
6) P=22-3z- 2, Q=22+3z+2, R=2z2-4,

Mzob6pasuTe Ha KOOPAHHATHOI npAMoi Ox MHOKECTBO TOYEK, KOOPAMHATEI KOTODPBIX
VA0BJIETBOPAIT HEPABEHCTBY:

a) x > 4; 6) x < —2; B) -3 < x < 5; N|x|<7 n|x|>38.

H306p&3HTE Ha ROOp)J;HHaTHDI‘:I IIJIOCKOCTH Oxy MHOMKECTBO TOYEeK, KOODAHHATEI KOTO-
PBIX V/JAOBJIETBOPAIT HEPABEHCTBY:

a) x > -1; 0) y < 3; B) -2 < x < 4; r)-3<y<6;
m|x|<5; e)lyl>2; x®) | x—-2[<8; 3)|y-1[<5.

BJIMEJIBHI:I HOHTIHROBOﬁ KOMIIAaHUU AHTOH H RCIOIII& Pelnua yYacTBOBATh B MEJXK-
AVHAPOAHO} BEJIOTOHKE, B HEJAX IIPHBJIeYEeHHA BHUMAHNA K CBoeil KoMmaHuu. [[ia
Ha4YaJia OHU PEelIHNIM HOTPeHHPOoBaThea Ha HebonbuX gucTaHuuAX. CTapTroBasu oHA
06a co CKOpPOCTBIO 35 KM/4, HO AHTOH peinua odoruarh Keiomy 1 yBEJIHYHI CKOPOCTh
Ha 10 xm/u. IIpoexaB ¢ 3T0# ckopocthio 10 KM, OH MOBEPHYJ Hasal M ¢ TOH Ke CKO-
pocThio noexas HaBerpeuy Kceiomre. CKOMBKO BpeMeHH HPOIILIO ¢ MOMEHTA VBEJIUMUYEeHUA
CKOpOoCTH AHTOHOM JO MOMEHTa ero BcTpedn ¢ Kcromeii?

Hoxaskure, 4yT0O KaKMMH ObI HHM GBLIM LeJble YHCJIA a H ¢, OJHO U3 4Hcen: a, ¢, a — ¢,
2a — ¢ genuTca Ha 3.

2k
2441 B memxke 70 mapos: 20 kpacHbix, 20 cuanx, 20 KeITHIX, a4 OCTAJTbHBIE YePHBIE
u Oenple. Kaxoe HauMeHbIIee YHCJIO [IAPOB HAJO BBEIHYTH M3 3TOTO MeIIKa,
4T00BI Cpesy HUX rapaHTHMPOBaHHO ObLI0 He mMeHee 10 mapoB ogHOro msera?

Ha uyzmo-mepeBe pacTyT GaHaHBI M aHaHACHI. 3a OJHH Da3 ¢ HEr0 MOXKHO COPBAThH JBA
nnozna. Ecan copeare gBa 6aHaHa wiam gBa AHAHACA, TO BLIPACTET OJWH AHAHAC, & €CJIH
copBaTh OJWH aHaHac M oguH 6aHaH, To BEIpacterT oauH O6aHaH. B uTore Ha jepese
ocTayIicA OJHH 0. Kako# 8To MJIOX, €CJIHM HM3BECTHO, CKOJBKO OAHAHOB M CKOJBKO
aHaHACOB pOCJIO Ha YyAO-AepeBe B Hayasue?

51
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§ 3. Popmynibl COKPALLEHHOro YMHOXEHUS

1. KBagpar cymMMbI ¥ Pa3HOCTH

52

Mamemamux — amo mom, Kmo ymeem Haxodumep
ananozuu mexcdy ymeeprcOeHUAMU.

Credan Banax (1892-1945),
TMONBCKUHA MaTeMaTHK

BhIIIOJIHﬂH BBIYHCJIEHUA U npeoﬁpaaoBuBaﬁ pa3JIM4YHbIEe BbIpaXKeHMsd, MbI BCErjga cTpe-
MHMCS TOJYYUTEH pe3ysTar 6osiee KOPOTKUM m yA0OHBIM crmocobom. Hanpumep, uTodbI
BBIMOJHATL YMHOXKeHHe 9 + 200, MBI He cTaHeM 3amUCHIBATH cymMmy 9 ciaaraembIx, paB-
vBIX 200, a cpasdy sanmumieMm peayabTaT 1800. B jaHHOM ciyyae YIPOCTHTH BBEIUHUCIEHUS
HaM IOMOrJa Tabjauia YMHOMKEHWA M YCTAaHOBJI€HHOE HAaMHU NPaBUJI0 YMHOMKEHHA 4ucel,
OKaHYMBAKIIUXCA HYJISAMH.

ITpu yMHOMXEHUH MHOrOYJIEHOB TAKJKEe CYIIECTBYIOT IpaBuja M (GopMyisl, IMO3BOIA-
0IHe VIIPOCTHTE ITPpeodpa3oBaHMI.

BhIJICHHM, HanpuMep, eCTh JIM KaKHe-TO 3aKOHOMEePHOCTH IPpH YMHOMEeHHNH IBYX OJH-
HAaKOBBIX ABYYJIEHOB HJIH, 4YTO TO e caMoe, IIPDH BO3BeJeHHH HX B KBajpar. I[JIH aToro
BO3BEJIeM B KBaJpaT HECKOJBKO PA3JNYHBIX ABYUJIEHOB:

(b+5)P=(b+5)b+ 5)=0b*+ 5b+ 5b + 52 =b%+ 10b + 25;
Bx + y)y = (Bx + y)3x + y) = 9x® + 3xy + 3xy + y* = 9x* + bxy + Y.

Mp1 3amMedaeM, 4TO B KasK/JOM M3 3THX CJIyYaeB MUTOTOBLI MHOIOUJIEH COCTOMT U3 TpeX
CIaraeMblX, [Ba M3 KOTOPBIX — KBaJpaThl WIEHOB MCXOJHOTO ABYYJEHA, a TPEThbe PABHO
VABOEHHOMY IIPDOM3BEJeHHUI 3THUX YJEeHOB.

Hcexonsa us aToro HabmoneHUA, chOPMYINPYEM IHIIOTE3Y, UTO AJA JIOOLIX OJHOYIEHOB

aunb:
(a + b)> = a® + 2ab + b2,
s JokasaTesbCTBa STOH I'MIIOTE3bI BO3BEJEM B KBaJpAT ABYUYJIEH, IIOJb3YACEH IPABH-
JIOM YMHOMEeHHHA MHOIO4YJIEeHOB:
(@a+b)=(a+bla+b)=a®>+ ab + ba + b = a® + 2ab + b2
Hama runoresa fgoxasasa. ITpu 3ToM pesysibTaT BO3BENeHHs ABYUJIeHa g + b B KBaapar
HEe M3BMEeHHNTCHA, €CJIH BMeCTO a 1 b MBI IIOOCTABHM JI100BIe YyMca MM BOOG]I[E JIIOﬁhIe BbIpa-

JKeHHSA. 3HAUHT, yKasaHHasd GopMysa Bcerja BePHA U ABJIAETCSH, N0 CYTH, TOMKJECTBOM.
Wrak, MBI IPUXOAUM K ciaeayiomieii popmye:

Ddopmyna KBagpaTa CyMMBI
KBagpar cymMMBl ABYX BBIDa<e€HWMii paBeH KBaApaTy MEPBOrO BBIPAYKEHHH, ILIIOC
YABOCHHOE IIPOM3BEJeHME II€PBOr0 M BTOPOro BBIPAKEHHH, ILTIOC KBAJPaT BTOPOTO

BRIPAJKEHUS.
(a + b)? = a* + 2ab + b?




AHaJIOrHYHBIM 00pa30M TIPH BHIYMCJAEHUH KBajparTa PA3HOCTH ABYX BHIPDAKeHUIt
IoJIyyaeM:

(@ - b)’ = (a—b)a - b)=a*—ab - ba + b* = a* — 2ab + b*.
9TOT e pe3yabTaT MBI IIOJIYYINM, €CId B (DOpMyJIe KBajpata CyMMbI 3aMeHuM b Ha (— b):
(@ — b)) = (a + (-b))®> = a® + 2a (-b) + (-b)* = a? — 2ab + b2.

®opmyna KeaapaTa pasHOCTH

KBaapar pasHocTu ABYX BbIDasKeHUil paBeH KBaApaTy IEePBOTO BLIPAXKEHHUA, MUHYC
VABOEHHOE MPOU3BeleHe ePROTO ¥ BTOPOro BLIPAMEHMNIH, II0C KBAAPAT BTOPOTrO
BbIpAKeHU A,

(@ — b)? = a? — 2ab + b?

ITonyuerHble HaMM (HOPMYJIBI KBAJPATA CYMMBI U KBagparTa PASHOCTH JJIS IOJIOMKH-
TeJbHBIX 3HauYeHUN a u b (¢ > b) MOKHO NPOHAIIOCTPHUPOBATE MEOMETPHUYECKH:

A B b
A
a a2 ab b? ab — b?
a RS
L 4 i (a — by
A =
b ab b2 S
A J Y

IInomaas nMepBoro KBaapara, ¢ OAHOH CTOPOHEBI, paBHa (a + b)?, a ¢ Jpyroii ¢TOPOHEI,

pasHa a® + b? + ab + ab. Ho Beab 2T0 OJHA U TA e ILIOIAAbL, TOATOMY
(a + b)> = a? + 2ab + b°.

AHATOTHYHO TJIOIIAAL BTOPOrO KBAaApaTa, ¢ OAHONH CTOPOHLI, PABHA d°, a C APYroHd —
cymme (@ — b)? + (ab — b?) + (ab — b%) + b2 YupocTuMm HaHHOE BHIPAMKEHHE U MPOBEHeM
PABHOCHJIbHEIE IMpeobpaszoBaHuda. MsI noJay4yum, 4To

a*=(a—-b)P+ 2ab -0 < (a-—>b)=a®- 2ab+ b2

DopMyabI KBaApPaTa CYMMBI M Pa3HOCTH XOPOIIH, B YACTHOCTH, TeM, UYTO IIO3BOJIAIOT
cpasy samucaTh PesyJbTAT BO3BEAeHHs B KBaJparT Ji60ro AByUJIEHA.

Ilpumep 1.

Boasenure aByunensl B ksaapart: (a® + 5ab?)?, (a® — bab?)’.

Pewenue:

(@® + 5ab®)? = (a®)* + 2(&®)(5ab?) + (bab?)? = a® + 10a'b?® + 25ab!,

(a® — Bab®)? = (a®)?* — 2(a’)(5ab?) + (bab?)? = a°® — 10a'b?® + 25a°b*.

TaxkuM 00pasoM, HMCIOJIbB3YHA YCTAHOBJAEHHBIe (OPMYJibI, HAM HEe HAJ0 NPeACTABIATH
KBaZpaThl ABYYJIE€HOB B BHJE IPOU3BEJEHHA JBYX MHOMKHUTeJIel, 3aTeM BBINOJHATL YMHO-
JHeHHWe W NpHUBeAeHHe NOJ0OHBIX cjaraeMbiX. MBI IIPDOCTO CPa3y 3aNHCHIBAEM DPEe3YyJIbTAT.

B cBaA3u ¢ atuM (hopmynbr KBajpaTa CyMMBI H PAa3HOCTH HAa3BIBAKT TaKXKe (bopmyﬂauu
COKPAUWEHH020 YMHOMEHUA.

naea 4, §3, n.1
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DopMyabl COKPAIEHHOr0 YMHOMXEHHS MO03BOJAIOT He TOJBKO OBICTPO BO3BOAUTH B
KBaZpaT ABYYIEHBI, HO ¥ YCTHO BO3BOJAHMTEH B KBajpaT 4Hcja, NPHYeM He TOJBKO IleJible,
HO U apobHbIe.

IIpumep 2.

Brrumcaure: 10012%; 49,92; 642,

Pewernue:

10012 = (1000 + 1)*=1 000 000 + 2 - 1000 - 1 + 1 = 1 000 000 + 2000 + 1 = 1 002 001;
49,92 = (50 — 0,1)> = 2500 - 2 - 50 - 0,1 + 0,01 = 2490,01;

642 = (60 + 4)* = 3600 + 2 - 60+ 4 + 16 = 3600 + 480 + 16 = 4096.

C nomMowpio GOPMYJIbl CYMMBI KBAJPATOB Mbl MOXXEM TaKKe IIOJYYHUTh IIpocTeliniee
NpaBuIo, KoTopoe De3 TpyJa HDO3BOJMAT BO3BECTH B KBajpar Jioboe HATypaJbHOE YHCIIO,
OKaHUMBAalomeecsa Ha 5.

HeitcTBUTENBHO, JI000€ TaKOE YHCI0 MOMHO 3anucaTek B Buge 10x + 5, rae x — uncio,
MOJYUYeHHOe M3 IePBOHAYAJLHOTO mocie orOpackiBadusa equHuIl, Boassegem uucao 10x + 5
B KBaApAaT, HCIOJb3YA (HOPMYJIY CYMMBI KBagpaTOB:

(10x + 5) = (10x)* + 2 - 10x - 5 + 5% = 100x? + 100x + 25 = 100x(x + 1) + 25.
Hrak, MBI IIOJYYHJIN CIEAYIOIIee IPaBHJIO.

IIpaBuio BO3BeJeHHA B KBAJApPAT HATYPaJLHOTO YHCIA,
OKaHYMBawNmeroca Ha 5

Jlia Toro aro0sl BO3BECTH B KBaApar J0O0e HaTypalbHOe YHUCJI0, OKAaHYMBAOIIeeCs
Ha 5, MOYKHO YMHOXXHTb YHCJIO, OOJYUYeHHOe mocJjie oTOpachiBaHUA eJUHUI], Ha
cJeyIollee 3a HUM HATYpPaJbHOE UHCJI0 ¥ K IOJYYeHHOMY pPe3yJbTATY IPUOUCATH
cupaBa 25.

Hcnons3ysa faHHOE MPABWJIO, PEIIMM CJIEAVIOMIHHA mpuMep.

IIpumep 3.

Beruucaure: 35%, 1052,

Pewenue:

352=3-4-100 + 25 = 1200 + 25 = 1225,

1052=10-11-100 + 25 = 11 000 + 25 = 11 025,

TakuM 00pazoM, MBI BUJIHUM, 4YTO IOJYUYEHHBIe HAMH (QOPMYJILI COKPAIIEHHOI0 YMHO-
JKeHHHA IIOMOraloT CYIMeCTBEHHO YIPOCTHTh KaK BO3BejeHHe ABYUYJIEHOB B KBaApaT, TAK H
caMble pas/InYHbIE€ BLIYHCICHHSI.

oL

AHanoruyHbIM 006pPa30M MOXKHO IIOJAYYHTH (OPMYJIY COKPAIEHHOT0 YMHOMKEeHUA IJIA
BO3BEJEHHSA B KBajpaT TpexuyjeHa a + b + c¢:
(a+b+ecP={(a+b)+c)Y=(a+b)}+2a+be+c®=a®*+b*+ 2+ 2ab + 2bc + 2ac.
3HauuT,

Ksanpa'r TpexXdujeHa paBeH CyMMe KBaJApaTOB BCeX €ro 4jeHOB IUIIOC BCe NoapHbie
VABOEHHEBIE [IPOM3BENEeHHUA ero Y4JIeHOB.

(a+b+c)=a>+ b2+ c?+ 2ab + 2bc + 2ac
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Ionyuennas GopMysa I03BOJISIET YOPOCTHTH BO3BEJEHUME B KBAJPAT JIOOBIX TPEX-
41eHOB. Tak, BO3BECTH B KBAJIPAT CJIEAYIOINNE TPeXUJIeHkl MOXHO (hakTHUecKu yeTHO (He
3a0pIBas yYMTHIBATH B (DOPMYyJie 3HAKH YJIEHOB TpexXdjIeHa):

(3a + 2b + 4¢)? = (3a)* + (2b)? + (4¢)* + 2(3a)(2b) + 2(3a)(4c) + 2(2b)(4e) =

= 9a? + 4b? + 16¢? + 12ab + 24ac + 16bc;

(—3a + 2b — 4¢)® = (—3a)® + (2b)2 + (—4c)® + 2(-3a)(2b) + 2(—3a)(—4c) + 2(2b)(—4c) =
= 9a% + 4b* + 16¢2 — 12ab + 24ac — 16be.

"' E SanuuiuTe BhIpaKeHUE:

a) KBaJIpAT CYMMEI @ U b; T') pasHOCTb KBAJApaTOB ¢ U d;
6) cymma KBazpaTos a u b; I) KBaApaT CYMMEI X, Y U Z;
B) KBAJpAT PA3HOCTH ¢ U d; €) cymMMa KBajpaToB X, Y U Z.

1) Moxrasxure, uro (—m)?> = m?. Hcnonpays AaHHOE CBOMCTBO IIPOTHUBOMOJIOMHEIX YHCeT,
moxazkmre, 9ro (—x — y)* = (x + y), (x — y)* = (y — x)%
2) Cpeau gaEHBIX BBIPAXKEHHUN YKAMKHATE Mapbl PABHBIX X MApPbl IPOTHBOIOIOMHBIX
BBIDajKeHUIH.
a) (x +y)s (x-yps -(x-y¥ B (x-y*H H-x)% —(x—y)

(x+yP (x-pP¥ —(-x-y)% (x-pr (y-2% —(x-y°
1) Ucnonbaysa onpenesieHHe CTENeHU, 3AIAININTE BhIPDaKeHNEe KaK IPOU3BeJeHHe JBY-

4JIeHOB W BBINIOJIHUTE YMHOXKeHHe. PeayibTaT 3alilIdTe KaK MHOTOWIEH CTaAHAAPTHOIO
BHA:

a) (a + 6)% 6) (2m + 4)% B) (bx + y)% r) (2a + 3c)?.
2) Kakue 3aKOHOMEPHOCTH BBl 3aMETHJIN?
1) BanmmmuTe KBajgpaT CYMMEI ¢ U b Kak MHOTOYIEeH craHzaprTHoro suza. Hapucyiite

KBAJpAT ¢ NJIWHOW CTOPOHEI @ + b U 0GBACHUTE reoMeTPUYEeCKHI CMBICH MOJIYUYeHHON
BaMHU (DOPMYJIbI KBaJApaTa CYMMBI JJIA IIOJOXKHTENbHEIX a U b.

2) Ucnosib3ys MOJVIeHHVI0O GOPMYJIY KBaApaTa CyMMBI, BRIBEIHTEe (DOPMYJIY KBajapaTa
pasHocTH @ U b 1 00bACHUTE ee reOMETPUYECKH cMBIca npu a > b > 0.

3) ChopmynupyiiTe IpaBUa BO3BEJEHUA B KBAaJAPAT CYMMBI M PA3HOCTH JBYX BBIpa-
JKeHUI ¥ CpaBHHTE CBOH (DOPMYIMPOBKH ¢ NpaBMJIaMU Ha cTp. 52 — 53 yyeOHUEKA.

BosBeauTe IBY4YJIE€HBI B KBaJparT:

2) (c + dy; 1) (-b + 5)% W2 - 55 B (30— 5o
6) (-m—n)h  e) (3 + k) K)(B-T5 o) Gr- sk
B) (0 - 0% ) (-a — 8Y; ) (2 + 3y n) (-2 + o)
Dxys ) - 45 M) (-4 - )% p) Bc + 3)

B dopmyasr (a + b)?2 = a2 + 2ab + b?u (a — b)? = a®> — 2ab + b? moacrassTe b = a,
b = 2a, b = 3a u ybeguTech B HCTUHHOCTU TNOJYYEHHLIX PABEHCTR.
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Sanumure BBIpAXKEeHHEe KaK TPexXuJieH CTaHJapTHOI'o BHUIAa:

8)(n*- 4% W @a'+ o w (TS + 2 m) (-6ab - 3B
6) (-m' + 3)% ) (b° — 4d)% k) (-3¢ - 569 o) (Fxy + 2wy
B) 3 +pY)%5 &) (=5m - n®)%  a) (4m® — 6n°)% m) (-0,1pg* — 10g*)%
r) (—¢° — 1)% 3) (-Tk + r*)% ™) (8p° + 3¢')%; p) (0,2mn* + 1,5mn??2.
Brruucnaure, ucnonssya GopMysay KBagpaTa CyMMBI WJIM KBaJpaTa PasHOCTH:
' a) 89% B) 299% n) 8,9% K) 32% ) 103%
6) 912 r) 501%; e) 11,1% 3) 98% k) 1972
BeIYHCIHATE YCTHO:
a) 45% 6) 952 B) 195%; r) 305% 1) 10052,
Kakne ofHOUJIEHBI MOMKHO NOACTABUTE BMecTo A, B u C, urobsl monyuyusiieecs pa-

BEHCTBO CTAJIO TOXKIECTBOM?

a) (4x + A =B+ C + y% r) (2s — A)? = B — 20st + C;

6) (A+ 2m)>=4n*+ B + C; o) (A - 5rx)?=16x*- B + C;
B)(A+BY=9p' + C + 25¢5 ) (A +BY = 3° - C + =2
3anumuTe TPEXYICH KaK KBaJApaT ABYy4YJeHA:

a)a®+ 2a + 1; n) 25p* + 20pq + 4q¢% u) —8ab + 4a’ + 4b%;

6) b2— 2b + 1; e) 95 — 12st + 413 K) 6mn + n? + 9m%

B) x% + 4x + 4; xK) 16a® — 40ab + 25b%; a) 16x* — 8x® + x2;

r) y> - 6y + 9; 3) 81x* — T2xy + 16y% M) 4a’b? + 12a°b + 9a*.

ITpoBepbTe peaynbTaT, BO3BOASA MOAYYEHHBINA ABYY/IeH B KBajpar.

ITon6epure A Takum o6pasom, 4TOOBI TPEXUJIEH MOMKHO OBLIO 34IMCAThH KaK KBajpaT
JByYJIeHa:

a) x* — 2xy + A; 6) 25a* — A + 49b% B) A +4p? + 12pq; 1) —A + 1622 + 9¢2,
SanumuTe BhIDaXKeHHe KAK MHOI'OYJIEH CTAHJAPTHOTO BHA:

a) (a + 4)(—a - 4); r) (2x + 3y)* — bxy; x®) (@ — 1) — 4(a + 1)

0) (2b = TNT7 — 2b); n) 60ab — (4da + 7Tb)?%; 3) (3 + x)* — 3(1 — x)%;

B) (—2p% — 3¢)(2p® + 3q); e) —(5s* — 2¢%)? — 20s%*t?; m) 5(1 — ¢)® — 8(c — 2).

JlokaxkuTe, 9TO MpH JIOOOM I[EJIOM X YKa3aHHOE BHEIDAYKeHHe JNeJMTCH Ha a:

a) (8x + 1) — (8x — 1)%, a = 12; B) (bx + 1) + (x — 5)%, a = 26;

6) (Tx + 3)* — (3 — x)?, a = 48; r) (9x + 5)® — (5x + 9)% a = 56.
3anumuTe BRIDAYKEHWEe KAK MHOIOYJIEH CTAHAAPTHOI'O BHA!

a) 3(x + 5)% ) y(7 - 2y) - (3 — y)5 u) (5 — Ta)® - (5a — 3)(4 — 3a);
6) 4(a — b)?% e) 3(z + 2) — z(z — 3); K) 2(3 — 2x)(4x — 5) — 3(x — 8)%
B) 2(-3p — )% x) 2t(3t — 5) — (3t — 2)% m(p+qf-(g+r?+(+p)

r) —5(4m + 2n)% 3) k(5k + 4)* — 3k¥(k + T7); ™) 2m(3m + 4n)? — 5n(3n + 4m)?.
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|261I Kaxoe BeipaceHue Hajgo npubasuts K (a — b)?, 4ro6sl noay4yuts (a + b)2?

262' Pewnnre ypasuenue:

a) a’® — (a — 2)* = 16; B) (3m + 5)(8m — 5) — (8m — 1)? = 10
) (y+4);-(w+8y—-8=96 1)3(z+22+(22-1)*- 7z + 3)(z— 3) = 28.
Haitnure sHaueHWe BHIpA’KeHHA NIPH JAHHBIX 3HAYEHUAX IEPEeMEeHHBIX!

a) - (3a + 2)(3a + 6) + (3a + 4) mpu a = 1011
6) (b + 4)(25b — 10) — (9 + 5b) 1pm b = ~79,415.

264 Coxparnure Apodb NpPH AONYCTUMBIX 3HAYEHUSX NEePEMEHHBIX:

265

266

267

268

8) — m+n 53 6) Te — 7d__2; 2) 4x® + 36xy + 81_:;_’“’; ) 15pq — 9q* )
m* + 2mn + n ¢ —2cd +d 2x + 9y -30pg + 25p* + 9¢°

JOKaKuTe TOMKIAECTBO:

8) (X + yF + (x — y) = 2% + y?); B) (ks + Kt} = k(s + t)%

6) (m + n)> — (m — n)?> = 4mn; r) (b~ a)® = (b — a)(b + a) = 2a(a - b).

IIpencrasbre BhipaXkenue B Bujge A? + ¢, rme A — ABYYJIeH, & ¢ — YHCIO.

a) x> + 8x + 10; r) a’b® + 10ab + T;

6) 422 — 12z + 11; n) p*q*— 4pqg* - 5;

B) 9m? - 12m — T; e) 2554 + 30s%t2 - 6.

, O6pasemn [
P -dx+l=x?-4dx+4-83=(x- 2P -8=(x-2¢+(-3). |
| Omeem: A= x - 2, c=-3. i

i

IIpeacrasbre BhIpaskenue B Buge A? — B?, rae A u B — HEKOTOpbIE BBIDAXKEHUA:

a) p* + 10p; r) 25x% — y?+ 20x + 2y + 8;
0) 4¢° — 28q + 48; m) 422 — 9y* — 12z — 18y;
B) 25n% — 9m? + 40n + 16; e) 4s%t* — 9% — 3282 + 1214 + 64s5% — 442,

B mHuorounen x? — 4x — 7 BMecTo nepemenﬂoﬁ X NoJACTAapbTe NJaHHOE BBEIpaAXeHHe H
3allHIINTe pe3yJibTaT KaK MHOTIOWIeH CTaHJAapTHOI'O BHAa:

a)a + 2; 6) 2a - 1; B) 3a + 4.

269' Haiigure 3HaueHHe BhIpAKeHusA a’ + b2, ecJaH H3BECTHO, UTO:

a)a+b=12u ab = 6,9; 6)a—b=25nmab= 4,8,

A l . 1
I2,7() HaHﬂHTe SHa4YeHHe BbIpaxXeHHusd x2 + F, eCJIH U3BeCTHO, 4YTO:

1_ . N
a)x+x 10,5; 0) x p 1124655

27 1I Kakue BbBIDAMEeHHA MOXHO IIOCTaABHTHL BMECTO AuB s Y TOOBI PaBeHCTBO IIPEBPATHIIOCH

B TOXecTBO?
a) (6d® + A)? = B + 2bc% B) (62 +3)+(8z2-1°-(A-By}=09;
6) (2x — 4 + (8x + 5)* - A= B% 1By -4+ 4y -7 -(A-B?¥=1.
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BosseauTe TpexuJeH B KBapar:

a)(a + b—c) 6) (a - b + ¢)% B) (a — b - ¢)% r) (—a - b - ¢’
BrisenuTe GopMyIy AJif KBaApaTa 4eThIPEX4WIeHA U, IOJIb3YACH €10, 3aNUIINTe JaHHOe
BBIpA’KeHMEe KaK MHOTOWIEH CTRHAAPTHOrO BHAA:

a)(a+b-c+d¥% 6)(a—b+c—d3 B)(—a +b—-c - d)>

JlorkasKuTe TOMJIECTBO:

A+ P+ EE-xP+(2-1P=8x"+1; B(pg-1f+@+qf=00*+1)Xg+1);

6) (a + by — 2(a + b)a — b) + (a — by = 4b% 1) (ac — bd)* + (be + adf = (@® + V*)c* + &°).
Haijigure Bce 3HAYEHUHA X, IPHA KOTOPLIX:

a) kBaapar asy4iaeHa 2x + 5 Ha 120 Goaplre kBagpara aeyuieHa 2x — T;

6) kBagpar aAsyuieHa 5x — 38 Ha 72 MeHbIIe KBajpaTta AByujeHa dx + 6;

B) KBagpaT gByuiera x — 1 B 9 pas MeHsllie KBajpaTa ABywWIieHa 3x + 4;

r) kBagpar asyuieHa 8x — 6 B 4 pasa Gonbine KBaapaTa AByWiIeHa 4x — 5.

JokakATe UCTHHHOCTL BBICKA3LIBAHUM:
a) Ecin k IpoM3BefeHUIO ABYX LEJBIX Y4HCeT, OLHO U3 KOTOPBIX Ha 2 GoJbIle APYroro,
npubaBuTs 1, TO MOJYYHATCS TOYHBIA KBajpar.

0) Ecau K mpoH3BeleHNI0 IBYX MOCJIEJ0BATEALHBIX IEJbIX YKnces] NIpuOaBUTh Oonbiee
U3 HUX, TO NOJYUYUTCS KBAAPaAT OOJBIIEro 9ucia.

Hokaxure, 4TO JAHHBIH MHOIOYJIEH NPH JIOOBIX 3HAYEHWUAX BXOAAIUUX B HEro O6YKB
NPUEUMAET TOJBKO HEeOTPUIlATeIbHbIE 3HAUEHU !

a)a’*+7; 6)c*+6c+9; B)Yd?—8d+19; 1)4n®+ 9k - 28n — 48k + 113.
Haiigure BauMeHblllee 3HAUCHUE BRIPAYKEHUS:

a) (2a — 1)(2a + 1) + 3¢(3¢ — 4a); 6) 2x* — 2xy + y® — 2x + 2.

Haitgure Hanbonbinee 3HAUCHUE BBIPAYKEHUA:

a) 4(10m - 9) — 16(m — 1)}(m + 1); 0) —4p® — 4pg — 2¢° ~ 4q - T.

Banumure BhIpajKeHHe KaK MHOTOUJIEH CTAHJAPTHOrO BHAA M ONpPEJEJIHTE ero cre-
IIeHb:

a) (x + 1) + 3(x — 1) = 5(x + 1)(x — 1); B) 5n?(2n + n?? + (2n? — n)?);

6) 4(y + 32)* + 34y — 2)* - 2(y + 2}y — 2); r) 8(s + t)? — t(s — t)® + 2t(s® + t?).
Haiigure 3HaueHHWe BeipakeHus a’ + b® + ¢?, ecaim W3BECTHO, UTO:
at+tb-c=5muab-bec—-ac=3.

Haiigure 3HaYeHne BBIDAXKEHUA XZ — XY — Y2, €CJIH M3BECTHO, 4TO:
X+ yP+2=45nx-y+z=1.

28 Jf IloxaxuTe, YTO M3 paBeHCTBA:

1) p*+ ¢* + r* = pq + pr + gr cnegyer, 4Top = q = r;
2)(@a-byY+(b-c)i+(c—af=(a+b-2cP+ (b+c—2a)+ (c+a- 2b)’cneayer,
uroa = b = c.
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84| Monezysick dopmynamu kBagpara ABYUYIeHA M TPEXUIEHA, BOZBEAUTE B CTEIEHD:
a) (a + b)% 6) (a — b).
Yro obiuiero B popmMyiax 4eTBEPTOM CTEIEHH CYMMbI H PasHOCTH?

285 3anumuTe BEICKAa3bIBAHHE Ha MaTeMaTHYECHKOM fA3bIKe, OIIpeJeJInTe ero HCTHH-
HOCTh. JIJIsl JIO3KHBIX BBICKA3BIBAHUN MOCTPOITE MX OTPHIIAHUA.

a) Moayimu BaauMHO OOPATHBIX YHCEJ PABHBI MEXAY COOOMH.
6) Yucno, NpPOTHBOIOJIOKHOE YHuCHy (—a), MOKeT ObIThH MEeHbIIe a.
B) KBagpar gucya Bcerga 0oJibille KBajpaTa OIPOTHBOIIOJOKHOIO €MY YHCJIA.

286 Hpe,E[CTaBBTe BbIpaxeHHe B BH/I€¢ CTelleHH C noKasarTrejieM, OTJIUYHBIM OT 1:

a) —a'b’; B) 0,25x%y%2%; n) 81p%q*®; k) a®hla’b?; u) —27mSqriq?;

6) 49m®n? 1) —1—;,5p3q3r3; e) 16x%y‘z'%; 3) 32m'd*d’m; K) —m'2n®k®n’.
& YIIPOCTHTE BEIDAMKEeHHA IIPH JOIIYCTHMBIX 3HAYEHHAX II€epeMeHHBIX.

S IF 17, SY N B 8 5 Y ST 11

288 a) Ha mBeitnoil habpuxe Bce macrepa paboraior ¢ OZJUHAKOBOH IPOU3BOJAUTEIBHOC-
ThI0. [IATH cTaKepoB M ABa MacTepa BBINOJHSAKT 3a § 4acoB TOT ke 00beM padoTel,
YTO CeMb CTAKEPOB M IIATH MacTepoB 3a 4 uaca. Bo cKOJIBKO pa3 IPOU3BOJUTEILHOCTE
MacTepa OOJBIe IIPOU3BOJUTENBHOCTH CTAMKEPa, €CJIM IIPOU3BOIUTEILHOCTh BCEX CTa-
JKepPOB OJMHAKOBaA?

0) Banra HamosHAETCA U3 ABYX KpaHoB. OMMH U3 HUX ¢ TopAYeil, a BTOPOH € XOJOAHOM
Bozioii. I3 ropAdYero KpaHa BaHHA HAIOJHseTcd 3a 48 MMHYT, a U3 XOJOJHOTO — 3a
30 munyTt. CHayana OTKPBLIKM KpaH ¢ ropsdeil Bogou. Yepes CKOJBKO BpeMeHH HAaJ0
OTEPBITE KPaH C XOJIOJHON BOAOM, uTOOLI K MOMEHTY HAINOJHEHWS BAHHBI ropsdei
BOJLI B Heil 6110 B 1,5 pasa Goxsne, yemM XOJOTHOMK?

B) [Insa HamosHeHHMs OacceiiHa cHayaJaa BKJIKYWIHN MEePBBIH HACOC, KOTOPBIA KaXKIYIO
MHHYTY 3axkaunBaeT B Oacceifa 40 1 0,1% -ro pacTBOpa XJOPHPOBAHHOM BOJLI, a Yepes
45 MuHYT 3apaboTaj BTOpOM Hacoc, 3aKauymBapIinuii B MuEyTy 60 o1 0,2% -rO pacrso-
pa XJIODHPOBAHHOM BOJBI. Uepes3 CKOJBKO BPEMEHH IIOCJIe OTKPBITHA BTOPOTO Hacoca
KOHIleHTpaIusa xJjopa B O6acceiine pocturser 0,15% ? (Cumrars, uro obbem DacceitHa
MO3BOJISIET AOCTUYEL HYXXHOW KOHIIEHTPAIWYU XJIOpAa.)

289 Ilo namEBIM Tabauln DOCTpPOiiTe cTOJOYATEHIE JHATPAMMEI:
a) BregeHo B sxcmiayaTamuio oflmei IJIOImagy KUJILIX JOMOB U OOLIEKUTUIL, B MJIH.
M? (IO COCTOSHUIO HA KOHEeIl roja):

T'ox 2000 | 2001 | 2002 | 2003 | 2004 | 2005 | 2006 | 2007 [ 2008

O6man mromans, | 33 | 397 | 338 | 36,4 | 41,0 | 43,6 | 50,6 | 61,2 | 64,1
MJH. M

0) OGopoT PO3HUYHOH TOPIOBJH MPOAOBOJLCTBEHHBIMH TOBapaM#, B MJpPA. p. (o co-
CTOAHHIO Ha KOHeI] roja):

Tox 2000 | 2001 | 2002 | 2003 | 2004 | 2005 | 2006 | 2007 | 2008
O6opor, mapxa. p. 79,5 | 99,4 | 129,38 | 152,8 | 185,8 | 222,7 | 275,0 | 328,3 | 432,6
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2933‘ HaiinTe HaMMeHbIIEe HATYPAJIbHOE UHCJIO, CPABHUMOE C YKCIOM d IO MOAYJIO m:
a)a =789, m = 13; B)a=-915, m=T;
6)a= 1357, m = 11; r)a=-2517, m = 9.

291§l Muma nocmorpen Ha udepbIAT CBOMX UYACOB M OMpPEeNesHJ, KOTOPHIH ceffuac wac.
Kaxoe BpeMs NOKa)XyT 9TH dachl yepes 123 456 789 101 112 4gacos?

: 292' BospenuTe ABYUTEH B KBAJDAT:

8) (-a - b)Y 6) (7 + m); B) (5 — 42)% r) (Jy - 22)%.
293 3anuninuTe BhIpaXXKeHHe KaK TpexdJeH CTaHIapTHOTro BHAAa:
B) (- + 2% 6) (' +325 B (-4m' - Tadh 1) (0,3p% - 2,2p°).

294' BerunpcauTe, UCIOab3ys (GOPMYJIY KBaJApPaTa CYMMBbl MK KBaJpaTa PA3HOCTH!
a) 69% 6) 4012%; B) 14,9% r) 53%; n) 2972,

295 Kakue OgHOYJIEHEI MOKHO MOJACTABHTL BMecTO A, B m C, uro0bl nosyyuBmieecs pa-
BEHCTBO CTAJI0 TOXKAECTBOM?

a) (Tx + A =B + C + 4y% B) (3z — A = B — 42zt + C;
6) (A + By = 81m? + C + 49n%; r) (A + B) = 0,64p* - C + 2,25¢%
D 6l ITpescrabTe Tpexumnen xak KBAaJIPAT JBYUJIEHA:
a) 9x?— 18x + 9; B) 4m? — 24mn + 36n?; n) —10mn + 25n2 + m?%;
0) 16y% + 32y + 16; r) 49a® — 42ab + 9b%; e) 81x% — 36x* + 4x2.

297 IMopGepure A Takum o6pasoM, 4ToOBI TPeXUjaeH MOMKHO OBLIO 3alHACATh B BHAE KBaj-
paTa AByd4JeHA:

a)a’—4a + A; 06)64x®> — A + 16y* B) A + 9¢® + 18cd; 1) —-A + 4s5* + 25¢%

298' BaNUIINTe BHIPAYKeHMe KAK MHOTOWIEH CTAHZAPTHOrO BUAA:

a) (3b — 8)(8 — 3b); 0) 34xy — (2x + 9y)% B) —(7 + 22) — 4(1 - 32)°.
@ IMoxakuTe, 4YTO OPH J0OOM I€JI0OM p YKA3aHHOE BBEIPAYKEHHE JeJUTCA Ha a:

a) (6x + 5)? — (6x — 5)% a = 120; 0) (Tx + 2) + (2x — T)%, a = 53.
E SanumuTe BhIpakeHWe KaK MHOIOYJIEH CTaHAAaPTHOrO BHJAA:

a) 4(a — b)% 0) 3(z + 2) — 2(z — 3); B) 2(3 — 2x)(4x — 5) — T(x — 8).
301} Pemmure ypaBrenwme:

a) (x + 1) — (x — 3)% = 8; B) 22n + 12 - 8(n + 1}n — 1) = 42;

6) 3(b — 1) - 3b(b — 5) = 30; r) 5(t + 3)2— 5(t — 4)(t + 8) + 12 = 87.
@ HaiiguTe 3HaueHUe BHIDAKEHUA NPH JAHHBIX 3HAUEHUAX HEPeMEHHBIX:

a) (x + 3)* — (x — 2)(x + 8), ecaim x = —91%;

6) (y —8)°— (y — 20)(y + 4), eciu y = 9,378.
E@ TIOKAasKUTe TOXKAECTBO:

a) (2a + 2b)* + (2a — 2b)* = 8(a® + b%); 6) (3c + 3d)* — (3c — 3d)* = 36¢d.
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304

312

o1

e

o1

IIpexacrasbre BhIpakeHue B Buae A® + ¢, rae A — ABY4JeH, a ¢ — YHCJO:
a) 922 — 24z + 18; 6) 256x%® — 20x%y* — 7.

Haiigure Bce sHayeHUs X, IPH KOTOPLIX:
a) KBajpar aByd4seHa 3x + 2 Ha 21 GoJblre KBajgpara AByd€JIeHA 3X — 5;

6) kBagpar aBy4dieHa 2x — 6 B 4 pasa MeHbIe KBajapara ABydieHa 4x — 8,
Hajigure 3HaueHne BhIpa)KeHus 4x2 + 4Lx3 eCJIN U3BEeCTHO, UTO:
1 1

a) 2x+ﬂ=6,5; 0) 2x—2—x=8,5.

HokakuTe, 9TO JaHHBIA MHOTOWIEH IpH JIOOBIX 3HAYEHHAX BXOAAIIUX B HEro OYKB
IIPUHHEMAET TOJBKO INOJOKUATENbLHbIE 3HAUCHHA:

a)(b -3+ 1; 6) 50 — 14m + m?®.

3anuuiuTre BhIpaXKeHHe KaK MHOI'OWIeH CTAHJAPTHOrI'O BHAA H OIOpelel/lnTe ero cTe-
NeHb:
a) — (2a + 5b)(2a — bb) — 6(2a — 5b)* + 3(ba + 2b)*;  6) 2pq[(3p + q)* — (p + 3¢)?].
IIpeacraBbTe BhIpAXKEHHME B BHJIe CTEIEHH C IOKA3aTeJeM, OTJHYHEIM OT 1:
a) 16a%p'%; 6) 0,125p%¢°r?; B) 64m'*n's; r) —a'b®a'?b'; 1) —32m'°nbkn,
YrpocTuTe BhIpAXKeHUs TIPH AONYCTUMBIX 3HAYEHUAX TePeMeHHBIX:
a) 45 . p? - (qﬁ)ﬁ * 1"18 . Slx? — 27x5

Bp)* - p* - (@) - ()’ 21x° - Tx*”
a) B monunkoBo# komnanuu AHToHa m Kciomu Bce mexapu paboTamT ¢ OQHHAKOBOMN
OpOU3BOJHUTEJIBHOCTBIO. TIJH nexapda 1 IOATh YY€eHHKOB BBINOJHAKT 3a 6 ,El[-leﬁ TOT

ke o0beM paboTel, UTO CeMb MeKapeil W 4eThipe YYeHWKa 3a 3 AHA. Bo CKOJIBKO pa3
OPOM3BOAUTENLHOCTE NeKaps 00JbIIe NPOM3BOAUTENLHOCTH YYEHHKA, €CIU MPOU3BO-

6)

AHATEJIBHOCTE BCeX YUEHHKOB TaKke OIIHH&ROBaH?

0) PesepByap a1 MBroTOBJ€HUA OHYMKOBOM I'NIA3YPH HAIOJIHSAETCA U3 ABYX KPAHOB.
OpuH U3 HUX C BOJAOH, a BTOPOil — ¢ caxapHbIM cupornoM. VI3 KpaHa ¢ BOZOH pesepByap
HanosHAeTcA 3a 40 MHHYT, a U3 KpaHa ¢ cuponoM — 3a 56 MuayT. CHaYasia OTKPbLIA
KpaH ¢ BoZo#. Yepes CKOJILKO BpeMeHH HaZ0 OTKPBITh KPaH ¢ CHPOIIOM, YTOOBI K MOMEH-
Ty HAIIOJIHEeHUS pe3epByapa BOJAEI HAIWJIOCH B 2,5 pasa Gosbire, yeM caxapHoro cupomna?
Haiinure HauMeHbIee HATYPAJIbHOE YHCJIO, CPDABHUMOE C YHCJIOM @ II0 MOAYJIO /M:
a)a =597, m=11; 6) a = -1029, m = 15.
Hoxraxure, uto A 1 B mMeOT 0OJMHAKOBBIE OCTATKM OT HejieHUs Ha 17:
A=|-1,014:1,3+0,6(-38,5 - 17,5) - 0,62 |;
B=2,2"-(-5,4):(-0,6) + (-2,25- 0,7 - (-7) - 0,25 : (-0,01)) + | -5 - 0,635 |.

3

314} B xmnacce 30 yuennxos. Kortpoasuyio pabory xysxe Bcex Hamucat Ilers, caenas
13 omubok. Bosbime HUKTO TAKOTO KOJMUUECTBA OITUOOK He caesan. JloKkaskuTe,
4TO HAWAYTCA XOTA OBl TPH YUYEHHKA, CHAeJaBIINHe ONUHAKOBOE KOJHUYECTBO OIIUDOK.

102 + 112 + 122 + 132 + 14?2
365 )

Berampciaure yerao:
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2. Pa3HOCTH KBaapaTOB an = m._w__‘]

62

Anezebpa — moe ocHoéHoe 611000,
2eomempus — decepm.

®pancya Buer (1540-1603),
(hpaHIy3CKUiT MAaTEMATHK

Cpenn GhopMys1 COKPAIIEHHOTO YMHOMKEHUA eCTh elle OfHa 3aMeuarTebHas HopMyia,
KOTOpas MOJydaeTcd IPH YMHOMKeHHM PASHOCTH JBYX BBIPDAKEHHH HA MX CyMMY.
YMHOKHUM JPYT Ha APyra CJAeAYION(He MHOIOYJIEHBI:

(a — b)a + b)=a®+ ab — ba — b2 = a®~— b2,
MsI mosyuusIH, UTO NPOM3BeJeHHEe DAsHOCTH ABYX BhIDAyKeHHIl M MX CYMMBI PaBHO
Pas3HOCTH KBaZpaToB 9THUX BhIpakeHuit. IIpum aToM gaHHOEe pPaBEHCTBO GyJAeT BEpPHO NpH
HOJCTAHOBKE B HEro BMECTO @ M b JI0GBIX YmCesJ M BBIDAKEHMI, TO €CTh OHO SABIAETCSH

TOKJECTBOM.
HNrak, MBI OPUXOAUM K chaeiyomiei ¢opmyire:

dopmysia NpOH3BEIeHHA PA3HOCTH W CYMMBI JIBYX BBIDAMKEeHHH
ITpousBeeHre Pa3HOCTH ABYX BBIPAKEHUH U UX CYMMBbI PABHO Pa3HOCTH KBAJPATOB
3THUX BBIpAXKeHUM.

]
E
|
l
(a — b)a + b) = a® - b2 i

MeHssa MeCTaMH JIEBYIO ¥ IIPDABYIO YACTH MOJYYEHHOTO DAaBEHCTBA, Mbl IPUXOAHUM K HO-
BOM (popMyJie COKPAINeHHOT0 YMHOKEHHA, HasblBaeMoi (hopMmynoit pasnocmu keadpamos.

dopMyJsia Pa3HOCTH KBaApaToB

PasHocTe KBagpaToB JBYX BhIpaKeHHH paBHA NPOWU3BEJEHHIO UX DA3HOCTH H
CYMMBI.

a?- b? = (a - b)(a + b). ;

Yro6Bl BEISCHUTE PeOMETPHYECKHI CMBICI (JOpMYJIBI PABHOCTH KBaJApaTOB, PACCMOTPHM
KBajpaT cO CTOPOHO# @ U NPAMOYIOJNBHUK co cTopoHamMu a + b u a — b, rie a u b — npo-
M3BOJIBHEIE IIOJIOMKUTEJbHBIE pallioHAJMbHEIe Yyncaa (a > b).

W3 xkBajpaTa co CTOPOHOM @ BhIpEXeM KBaapar co cropoHoi b.Torxa niomans mosy-
yuBlIeica QUIrypsl OyZeT paBHA PA3HOCTH ILIOIaZel 60NbIIOr0o U MAJeHbKOr0 KBaJpATOB,
TO ecTh a® — b a b

Ho TouyHO Takyio e II0IIajb UMeeT U IPAMOYI0Ib- RS R
HHAK CO CTOpOHaAaMH a + b m a — b. 3HauuT, ¢ ONHOM
CTOPOHEI, IJOIIAAL 3TOT0 NPAMOYTOJBHHUKA PaBHA IPO-
HM3BeJeHUIO JJIMH ero CTOPOH, TO ecTh (a — b)(a + b). A c 2L
IpPYToi CTOPOHBI, OHA paBHAa a’ — b%, W, ciegoBaTeJbHO, B b

at—b* = (a — b)a + b). g
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Hrak, vy HAC Teneps €CTh ABe NIOXO0XKHE IO HA3BAHUIO (DOPMYJIBL:
Dopmyna pazHocmu Keadpamos: Dopmyaa keadpama pasHoCcmu:
a’—- b =(a - b)ae + b) (a — b)? = a® — 2ab+ b*

Ho, xax BUAMM, CMBICJI 9THX (DOPMYJ COBEPIIEHHO DA3HBINH, IO3TOMY He cCJaeaver
ux nyrats. ToO4YHO Tak Ke HAJO PA3IMYaTh BLHIDAMKEHHWs IS KBajapara cymwmbl (@ + b)?
M CYMMBI KBajapaToB a’+ b?, Beap, B OTsIHUME OT KBajpaTa cyMMsl (@ + b)?, nus cyMMbl
KBaJpaToB V HAC HET (DOPMYJIBI.

dopmyia pasHOCTH KBaApPaTOB, KAK U Bce Apyrue (hopMyJbl COKPALIEHHOIO yMHOMe-
HHA, CHJIBHO YIPOIIaeT npeobpasoBaHMe BhIPAKEHWIl, pellleHHe YpaBHeHUI, IpOBeJeHNe
BBIYHCJIEHHM.

PaccMOTpHM HECKOABKO IIPUMEPOB.

Ipumep 1. Banumninure NpousBeieHNe KaK MHOTOYJIEH CTAHAAPTHOrO BHJA:
(5m — 4n)(bm + 4n).
Pewenue:
(5m = 4n)(5m + 4n) = (5m)* — (4n)* = 25m* — 16n°.
IIpumep 2. PemuTte ypaBHeHHE:
0,21x? - 0,81y* — (1,1x - 0,9y)(1,1x + 0,9y) = 0.
Pewenue:
VopoceTuM JIeBYIO Y4acTh YPABHEHHA:
0,21x* - 0,81y° - (1,1x - 0,9y)(1,1x + 0,9y) = 0,21x* — 0,81y” — (1,21x* — 0,81y%) =
= 0,21x* - 0,817 - 1,21x% + 0,817 = — x2
ITonyuaem ypaBHeHHe, PABHOCHJIBHOE NAHHOMY:
~x*=0=x=0

Omeem: {0}.

Mpumep 3. Beruucsure: a) 899 - 901; 6) 5% . 4%—; B) 912 — 92,

Pewernue:

a) 899 - 901 = (900 — 1)(900 + 1) = 900% — 1% = 810 000 — 1 = 809 999.

142 _ Lig L lo_g5 1_ 948
6) 53 - 45 = (5 + 35 — 3) = 5 — (3)* = 25 - g = 245

B) 912 — 92 = (91 — 9)(91 + 9) = 82 - 100 = 8200.

o

317 IIpounTaiiTe BHIpAKEHHA:

(A + B)%; (A - B)%; A? + B?%; A? - B?,
CooTHecuTe NPUBEJEHHBIC HUYKE 3alIMCH € OJHUM K3 3THX YeThIPEX BHIPDAXKEHUH, yKa-
3aB BO3MOKHBIe A B B:

316] Ilpexcrasere, eciu 3T0 BO3MOMHO, BEIDR)KEHNE B BH/E CTETIEHN C IIOKA3aTeqeM 2:

2 p'2q® 5!5 9559
a) 4m'n®  6) 25x'y82'%;  B) 16a®ha’h; 1) 12-?3; x) 100,.4 ;o e) xaﬁés C

a) (5x + 3)% r) (81p* — 4¢%% K) 49a'® — a®; K) —368% + 8
6) 64c* + 25d5; n) m'? + 25n%2; 3) (36x% + y)% a) (-2z - 8)%
B) 4y — 162%; e) (Tk + 4)% u) ris+ 9¢4; M) (9a — Tb)?.

63



Inasa 4, §3, n.2

64

318 1) 3anmumiuTe NTPOU3BEACHHE CYMMBI U PA3HOCTH @ W b KAK MHOTOYJIEH CTAHAAPTHOTO

BHA.

2) Ucnonp3ys IOJYy4YeHHOE PABEHCTBO, CHOPMYJTHDYHTE CHAYANA, KAK MOMKHO HaiTH
IPOU3BEIeHHEe CYMMBI M PA3HOCTH ABYX BBIPAXKEHUM, 4 3aT€M — KAK HAWTH Pa3HOCTH
KBaJIpaToB JIBYX Bblpa:xeHui. CpaBHUTE CBOM (DOPMYJIMPOBKY C IpaBHIAMH Ha cTp. 62
yaeOHUKa.

3) Ilo pucyHKY, npuBeIeHHOMY Ha CTp. 62 yueOHHKA, BHIACHUTE I'eOMEeTPHYECKHii
CMBICJ TIOJIYYEeHHOM BaMu (DOPMYJIBI.

[Toanb3ysace opMyJI0it pa3HOCTH KBAAPATOB, MOKAMKUTe, UYTO AJs JIOOBIX a U b BepHO
PaBeHCTBO:

a)(-a-b)a-b)=b-a* 6)(@a+b)b-a)=0b"~-a’ B)(-a-0b)b-a)=a>- b

Brruucaure HpoussejeHA€ MHOTOYJIEHOB!:

a) (x + 2)(x - 2); 1) (2a + b)X2a - b); ) (32 - 3y)(3x + Sv):

0) (¥ — s)y + s); e) (x — 3y)(x + 3y); K) (—g*a + %b)(ga - %b);

B) (5 — z)(b + 2); K) (T2 + 3t)(Tz — 3t); a) (0,2a + 0,3)(0,2a - 0,3);
r) (t + 7 - 1); 8) (9m + 3n)(—9m + 3n); Mm) (1,5z + 3,5)(3,5 — 1,52).
3anuinuTe BhIpaieHue KaK MHOI'OYJIeH CTAHJIADTHOI'O BHOA:

a) (a® + 9)(a® - 9); &) (—4dm? —- 6n)(6n — 4m?);

6) (2* + 25)(25 — 2°); 3) (7p? + 3y°)(3y® — Tp?);

B) (0,3 + x?)(x* - 0,3); u) (0,2¢* — 0,5s*)(0,5s* + 0,2¢%);

r) (-9p® — 4¢*)(4q° — 9p?); k) (1, 1mn + 2,1k*(1,1mn — 2,1k%);

o) (Bxy + 1)(Bxy — 1); a) (1,3a% — 0,96%)(—0,9b%a — 1,3a’b);

e) (ba® — 3b)(5a® + 3b); M) (—0,8d° — 0,7d?c*)—0,8d° + 0,7d?c?).
Berancsute, ucnoabays GopMyny pasHOCTH KBajpaToB:

a) 31 - 29; B)72-68;  g)5,01-4,99 ) 5% 4%; n) 86 — 14%
6) 199 - 201; r)4,1-3,9; e) 15,2 14,8; 3) 102% : 9%; K) 3282 — 1722,

Kakoii ogHOYJIEH MOXXHO HOACTABHTH BMecTo A, 4To6BI HONYUYHUBIIEeCA PABEHCTBO
CTAJIO TOXMIECTBOM?

a) (4x + A)(dx — A) = 16x* - 81y* 1) (-5m + 24)5bm + 24) = 0,36n% — 25m?;
6) (A — 3b)(A + 3b) = 0,25a* — 9b%; 1) (—3A — 4¢g)(3A — 4q) = 164¢% — 3615;
B) (<A — Te)A — Te) = 49¢2 — 64d% ) (1,5x + BA)-5A + 1,5x) = 2,25x2 — 100y".

SanuniuTe BhIpa¥eHHe KaK MHOTOWJIeH CTaHIapTHOro BMIa, HCIONL3YS Qmpmy.um
COKPAIEHHOTI0 YMHOKEHHSM:

a) (a + b) (b — a); B) (—¢ + d)(c — d); ) (-m — n)(n — m);
0) (—x — y)(x + y); r) (z — )t — 2); e)(=k —r)(-k—r).
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@ BrinosiHHTEe YMHOXKEHHE MHOTOUJIEHOB:
a) T(a + 4)(a — 4);
6) x(x — T)(x + 7);
B) 4b(b + 3)3 — b);
r) 3y*(-y — 2)(2 - y);

1) 8¢*c — 5)(c + 3);

e) —5d4(—d — 6)(d — 6);
®) (2 + 2)(z — 2)(z% + 4);
8) (-t + 8)(—t — 3)(#* + 9); m) 3¢*(¢* + 4)(¢* — 4)(¢* + 16).

HpE,I[CTaBbTE MHOI'O4JIEH B BHle IIPOU3BEAEHHNA CYMMbI H Pa3HOCTH IBYX Bupamenufx:

u) (-10¢2 + 1)(10¢* + 1)(100¢* + 1);
K) 2(s? + 1)(s* — 1)(s* + 1);
m pA(p* + Dp - Dp + 1);

a) x? — 81; xn) 4a®> — 0,01; u) 9m? — 4n?%; H) a%b® — b

6) 16 — y% e) % — 25¢% k) 100%2 — 0,04r% 0) 81x%z* — 3627%;

B) @ ~ d% K) 16 — 64b%; JI) %xz = ;—5y2; ) ab?c?— 256d%;

r) —p? + ¢% 3) 0,362% — 1,21; M) —1,44p* + 1,21¢% p) —625 + r'°,
327} Pemmre ypaBHenue:

a)(a+ Ma-T7)=0; r) 4b? — 100 = 0; k) x2 = 0,25;

6) x2 — 9 = 0; n) —9¢% + 144 = 0; 3) 422 = 9;

B) 25 — y* = 0; e) 256 — 16d? = 0; u) 100m? = 1.

328

a) (a+ 52— 1;

6) (x — 6)* — 16;

B) 49 — (m - 3)%
@ Hoxaxxkute, 9TO:

IIpeacraBbre BBIpaKeHHe KaK NPOU3BeJeHUE ABYX MHOT'OYIEHOB:
r) (4b — 3)2 — 9;

n) (Ty + 9)* — 81;

e) 2,25 — (n + 0,4)%

w) 25(c + 72 — c3;
3) 2%z — 11)* — 424
u) 49p' — (p — 11)%.

a) KBagpar j00ro mejoro 4ucja Ha efMHUNY 0oJiblle NPOU3BeNeHHUA NpeAblIyIero

U CJIEAYIOIEro YHCe;

0) pasHOCTH KBAZApPAaTOB ABYX MOCJEZOBATEJILHBIX ILEJIBIX YHCEJI €CTh YHCJIO HeYeTHOe;

B) pPasHOCTh KBaJIPATOB ABYX HOCJeJOoBaTeJIbHBIX ILEJblIX YHCEJ paBHa CyMMe 3THX

YHCEeJ;

I') Pa3HOCTE KBaJApaToB ABYX IIOCJEeZOBATEJBbHBIX YETHBIX YHCeJ] DaBHA YJBOEHHOH

CyMMe 9THX YHCeJl.

a) (n + 2)(n - 2)%

6) (4 + 2m)(2m — 4)%
B) (x + y)x — y)*

r) (-¢ — d)(d - )%
YipocTuTe BhIpaskeHHe:
a) 4a® + (a — 2)(a + 2);
0) 18 — (y + 5)(y — 5);
B) (8¢ — 2b)(3¢c + 2b) — 10c¢%

r) bk* — 4st — (2k — 4s%)(4s® + 2k);

A—Tlerencon. 7 wa.. a. 2

SanuinuTe BhIpajXeHHe KaKk MHOT'O4YJIeH CTAHIapTHOT'O BHUIA:
n) (x — 3)%(x + 3)%
e) (2 - yiy + 2)5
x) (a — b)a + b);
3) (-r — 8)*(s — 1)

u) (@ — 2)%a + 2)%a® + 4)%
K) (1 — b)*(b + 1)*(-b* — 1)%
m (p - @4p + P + 4%

M) (=m + n)*(—m — n)*(m? + n?>.

)@+ 3)p-3)-(p-5)p + 5)

e) (—2¢ — 1)(2g — 1) - (3g + 2)(2 - 3¢);

xK) 2m(m + 5)(m — 5) — 3m(m — 4)(m + 4);
3) n*(—2n — 3)(3 — 2n) — 2n%(n - 2)(2 + n).
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332| Haitaure 3HauYeHMe BHIPAXKEHNA IIPH AAHHBIX 3HAYCHUAX TEPeMEHHBIX:
a) (a — 1)a® + 1)(a + 1) — (a®* — 1)?, ecau a = 7,5;
0) (b% — 3)2 + (b — 2)(4 + b¥)(—b — 2), ecau b = —9,5;
B) (¢ + 2)° = (¢ = 1)(1 + ¢*)c + 1), econ ¢ = —6,5;

r) 2m(m + n)(im — n) + n(m — ny? - 2mn(2m — 3n) — n¥(n — m) — 2m?, eccou m = 5,3; n =0,3.

333 COKP&THTG HDOGL IIPA AONIYCTHMBIX 3Ha4YeHHAX IepeMeHHBIX:

3m + 3n 5) 4x? — 9y°. 4a® — 25b°

) T 2% T 3y A) 457 + 20ab + 255%
6) 8c - 8d ., ) 5pg — 204°. e) 9m? — 24mn + 16n?
c—d= p? — 16¢* 9m? — 16n° :

334| Ioxasxure ToxIECTBO:

a)(1+a)l +a*(1 -a)=1- a*% B) 2(2n%® - 1) — 4(n + 3)(n — 3) = 34;

6) 46 — (2b + 1)(2b - 1) = 1; r) 3(4m? — 50) — 12(m — 4)(m + 4) = 42.
335} Noxamure, uto Hpn M0OGOM HEJOM p 3HAYEHHE BHIDAXKEHHs JeJUTCHA HA a:

a)(p+92-p%a=09; r) 49 — (8p + 1)2, a = 16;

6) 4p®> — (2p — 5)%, a = b; N((Tp+92-8l,a="T;

B) (3p — 1) - 16, a = 3; e) p’ — p, a = 6.
336} Pemnre ypasuenue:

a) x(x + 2) - (x + 3)(x — 3) = 15; NGB +6y-1=0;

0) 4y(y — 1) - 2y + 52y - 5) = 1; e) 64 — (k- 7)=0;

B) 3z - 5(z + 1)z = 1) + 5(z + 2)(z — 2) = 6; ®) 4(2¢ + 3)* - 36 = 0;

r) 3(2r + 1)2r — 1) — 4(3r — 2)(3r + 2) + 6r(4r + 1) = 25; 3) 81 — 9(2d — 8)* = 0.

337} Borumciure panEoOHATBHBIM CIOCOBOM:

a) 1004 - 996 — 1005 - 995; \ 1242 — 122 %) 872 — 152 .
6) 303 - 297 — 301 - 299; A "9392 -1 ° 972 - 56% + 153 - 31°
B) 3022 — 68% + 370 - 66; e) 106° — 121 2) 592 — 382

122% — 64~ 832 - 172 + 3100°

r) 4152 — 852 — 500 - 30;

338 Haiigure (yCcTHO) 3HaueHHe BeIpaskeHUs a” — b*, eclIM M3BECTHO, UTO:
a)a+b=12una=>b+ 5; 0)a=15-bub=a - 10.

339F a) PassocTs KBagpaTOB ABYX MOCIEAOBATEIBHBIX HATYPAJbHBIX uncen pasra 11. Haii-
AUTE PTH 4YHCJIA.

0) PasHocTh KBaApaToB ABYX IIOCJHEJOBATENBLHBIX YeTHHIX yHcesn paBHa 28. Hailigure
ATH YHCIIA.

B) Cymma AiuH cTOpPOH ABYVX KBazpatope pasHa 20 cMm, a pasHOCTb UX ILIOILajel paBHA
40 cm?, YeMy paBHBI JJIMHBI CTOPOH 3THUX KBaApaToOB?

r) Ka:xayio cTopoHY KBajapaTa yBeauvynan Ha 3 cM. IIpa sToM ero mjaomanb yBeJIHYH-
nack Ha 51 cm?. Haitgure AJUHY CTOPOHBI HCXOZHOrO KBajapara.
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340)

341

343]

3

343]

346

347

@

3*

Brruncanre npouaBeieHNe, HCIOAB3YA (POPMYTY PA3HOCTH KBaJpATOB:

a)(a+b+c)a-b-c) 6)(a—-b+c)a—b-c) B)(a+b+c)a+b-oc)

3anumunTre BblpaxKeHHe KaK MHOro4JieH CTAHZapTHOIO BHAA:

a)la+b+c+d)(a+b-c—d) 6)(a-b+c—d)(a—-b-c+ d).

HaiiguTe 3HayeHue BHIPAKEHUA:

a) (2 + 1)(22 + 1)2* + 1N2% + 1) — 215;  B) 4(5 + 1N5% + 1)(5* + 1)(5% + 1)(5'¢ + 1) — 5%
1032

6) 3% — (3 + 2)(3* + 4)(3* + 16); T) 9 11(10% + 1)(10* + 1)(10® + 1)(10%6 + 1).
CpaBHuTE 3HAYEHUA BHIPAKEHWIA:

a) 45% — 312 u 442 — 30% B) 23' m 18 + 21 - 25 - 28;

6) 297 - 299 u 298% r) 19 u 16 - 18 - 20 - 22,

Haiinure manbGonbinnii o6uiuil geJnTels U HAUMEHbIIee 00Iee KPATHOE YHCEN:
a) 35° — 11° n 48° - 4; B) 63* — 27% u 78% — 30%

0) 49% — 15% u 54? - 374 r) 54% —- 44 u 31% — 18%

Haiignre Hanboabinee 3HAYEHHE BBIPAYKEHMA:

a) (1 - 2x)(1 + 2x); 6) (1 - 22)(1 + 22) + (-5 - 3y)38y - 5) - 3.
Haiignre HauMeHbIee 3HAYEHNE BHIDAYKEHHUA:

a) (8a — 2)(3a + 2); 6) 11 + (4b — T)(4b + T7) — (—9c — 8)(9c — 8).

Mooker nm, ¥ eciid Ja, TO B KAKHX CJyJasx:
a) pasHOCTh KBAAPATOB JABYX HATYPaJbHBIX 4YMCeJ OBITh HPOCTBIM YHCIOM?

6) pasHOCTh KBAJPATOB ABYX PAIMOHANBHBLIX YHCeN OBITH OOJBINe CYMMBI KBaJPaTOB
aTHX uucen’?

E ChopmyinpyiiTe BICKA3BIBAHNA, 00paTHLIE JAHHLIM, B ONPEAEIHTe UCTHHHOCTD
NpAMBIX B 00pATHHIX BhICKasbiBaHUE. 1A JIOMKHBIX BBICKA3BIBAHUN IOCTpOTE
MX OTPHIAHHMA ¥ YCTAHOBUTE MCTHHHOCTH OTPHIIAHMIL:

a) Ecim nesele uncna AeATcA HA HEKOTOPOe, OTINYHOE OT HYJIA, YHUCJIO ¢, TO U CyMMA

OTHX YHCEJ JeJUTCA Ha C.

6) Ecin mesioe 4HCIO @ AEJNUTCA HA HEKOTOPOE, OTJHMYHOE OT HYJA, YHCHIO ¢, TO IIPO-
HM3BeJeHHEe @ M JI60ro APyroro meaoro ymMcjia AeJTUTCA HA C.

B) Ecan mesioe yueno pennrcs #Ha 4, To OHO AesuTcd Ha 8.

r) Ecau mesoe yKco genuTed HA 25, TO OHO JeJHTCSA M Ha 5.
) Ecnu menoe uncno kparso 21, To ono kpatsHo 3 u 7.

e) Ecau nenoe umcno kpatao 54, To oo KpatHo 6 un 9.

YupocTuTe BhIparKeHHe:

a) 13 + ((3(a — 2) + 4a) — Ta) — (Ta — (3a — H)) + 6a — T;

6) 3x — (3y — (-5 + 42)) — (x — 2(x + 3y) — 52) + (—4x + y — 92);
B) -((8m —2n) —4m —3) — (5 — (6m — 8n) — (3m + 4n)) — 7 — 5m + 2n;
r) 2p — (29 — (2r — 48)) — (4p — (3¢ — (2r — 49))) + (p — 3q — (3p — 29)).
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CpaBHuTe uuCaa:

33 165 1999 2000, 107 162 39 391
2) 37 ¥ g4’ B) 5000 * 2001° ™ 360 ¥* 115 *) 73 W 737
14 83 2008 2009 215 357 23 232
6)51 " 126° ™ 2000 ® 20100 @ 512 ¥ 654° 3) 17 ¥ 373

MNzo6pasuTe HA KOOPAMHATHON nNpaAMOiM OX MHOMKECTBO TOUEK, KOOPAMHATHI KOTODPBIX
YAOBJIETBOPAIOT HEPABEHCTBY:

a) x > —6; B)x + 2> 3; nN-2<x+5<4; xK)|x+4|>2;
6) x <T; r) x - 3 < -5; e)-3< x-3<3; 3)|x—-2|<3.
a) B copeBHOBAHMAX II0 JIETKOH aTIeTHKE % YACTh BCEX YYACTHHMKOB 3aHFAJMA IEepPBOe
mecro. Bropoe MecTo 3aHAIH % YaCTh BCEX YYACTHHKOB, & TPEThe — i gacTh. CKOIBKO

YeJOBEK YYACTBOBAJIO B ATHX COPEBHOBAHUSAX, eCJIM 6e3 IIPH30B oCTAINCH 34 yyacTHUKA?

6) CroumocTs NPOUBBOACTBEHHOro obopyaoBanusa mociae 10 ser paGorel paBHa
B} =
200 TBIC. P., YTO COCTABJIAET 51 ero IIePBOHAYAJNBHON cTouMocTd. Yemy Oblia paBHa

IeppoHavYalbHad CTOMMOCTE JAaHHOI'O oﬁopyp;onaﬂnﬂ?

1
B) [Tonyuus sapnnary 3a despans, UBan 35 ©€ UacTb BHeC B KauecTse B3HOCA B mpod-
COIO3HYIO OpraHmMsalmio, % 3apIiuaThl IIOIILJIO HA mOorallieHne KpeguTa 3a BBTOM()ﬁHJIL,
2 .
a i5 OH MOTPATHJI HA NIOKYIIKY IIPOAYKTOB U NOAAPKOB CBOEH KeHe U JeTaM. B peayis-

Tate y Hero octajock 18 800 p. Kakyw sapmuary nonyuui Veau 3a despanin?

Haiigure HauboabIlee HATYPANIBHOE YHUCJO, AeNANieecs: Ha 72, B 3allUCH KOTOPOTO IO
OJHOMY pasdy ydacTeyioT Bce 10 mudp.

354' 38HHI]IHTB BhblIpayXeHne KaK MHOr'OYWiIieH CTaHJapTHOI'o BHOA:
a) (5a + 3)(5a — 3); B) (0,8 + y*)y2 — 0,8); n) (2p* + 9y*)9y* - 2p®);
6) (8z — 2r)(3z + 2r); 1) (=2m* — Tn)(Tn - 2m*); ) (0,3#3 — 0,7s°)(0,7s® + 0,3t3).

Berumcaure, ucnoabsys GOpMyy Pa3HOCTH KBAAPATOB:

a)21-19; 6)52-48; ) 11,1-10,9; 1) 1152 —85% 1) 911—5 : s%%.

Kakoil 0lHOYJIEH MOJKHO IOACTABUTH BMecTO A, 4TOOBI NOJYYHBIIEECS DABEHCTBO
CTaJ0 TOMKAECTBOM?

a) (2a + A)(2a — A) = 4a? - 49b%; B) (—3p + 4A)3p + 4A) = 64¢*> - 9p?;

6) (A — 5¢)A + 5¢) = 0,64d* - 25¢% r) (-6A — 95)(6A — 9s) = 81s* — 1441,
BbINOJHATE YMHOKEHHE MHOIOYJIEHOB:

a) 3(x + 2)(x — 2); B) 2%z — Tz + ) o) (-3t + 2)(3t* + 2)(9¢" + 4);
0) 2y(y — 4)(y + 4); r) —5a*(—a — 3)a — 3); e) 4(2r* + 1)(2r - 1)(4r* + 1).
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38

359

360

361)

362

363

[IpeacTaBbTe MHOTOWIEH B BAJE IPOU3BE/IEHAA CYMMLI H PasHOCTH ABYX BHIPAKEHHIA:

a) a® — 25; B) 25x% — 0,04; n) 16d? — 81z% k) 4p2q® — 9q9%;
6) —b + ¢ r) 0,49y* — 1,44; e) —2,25m? + 1,69n% 3) —400 + r2,
Pemmure ypaBHeHue:

a) x2 - 16 = 0; B) 422 + 64 = 0; ) 4922 = 1;

6) 100 — y? = 0; r) 625 — 2542 = 0; e) 81m? = 9.

[IpeacraBeTe BHIpa)KeHUe B BHAE IPOM3BELEHUA ABYX MHOTOYJIEHOB:

a) (x — 3)? - 4; 6) (2y ~ 5)° ~ 16; B) 9(z + 11)? — 22

YupocTrTe BRIpakeHHE:

a) ba? — (2a — 3)(2a + 3); B)(d + 5)d —5) —(d— T)Nd + T);

6) 1062 — 5¢8 — (3b + 2¢3)(3b — 2¢%); 1) 2p(—3p — 4)(4 — 3p) — 4p(2p — 4)(4 + 2p).
Cokparure gpo0b OPH JONYCTHMBIX 3HAYEHHUAX II€PEMEHHBIX:

) B2+ 5, 25ct— 164 Ox - 64y’
b* —a?’ 5¢ +4d 9x* + 48xy + 64y*°

JIO Kaxure TOMXIECTBO:

a) 8122 — (9z + 2)(9z — 2) = 4;  6) 5(12p — 15) — 15(2p — 3)(2p + 3) = 60.

6)

364' Hoxraskure, 4To OpHU J060M I[€JIOM p 3HAYEHKE BHIDAXKEHHA JeJIUTCA HA a:

a) 25¢%2 - (3¢ — 4)%, a = 8; 6) (6r + 11)2 — 64, a = 3.

365' CD&BHHTB 3HaA4YeHndA BhlpaHCEHHﬁ:

a) 782 — 267 u 93% — 41% 6) 16*n 10 - 13 - 19 - 22,

366' Hainure Hamnbosbliee 3HaUeHUE BBIPDAYKEHUA:

a) (5 - 7r)5 + Tr); 6) (2 — 3p)(2 + 3p) — (-7 — 4q)(—4q + T) + 9.

367' HaiiguTe HauMeHbIIee 3HAUCHHME BBHIPAKEHH:

a) (6m — 10)(6m + 10); 6) T+ (2B — 9)2k + 9) — (—4n — 0,5)(4n — 0,5).

368| a) IIpoBeseHHaA ODEHOYHON KOMIAaHMeH IIepeoneHKa cTaporo o6opyaoBaHuA MOHIHKO-

BOoi koMmnaunum AHToHA H Kelomu mokasasa, 4To TEKYyIasd CTOMMOCTE 000pyAOBAHUSA
7 o
paBHa 511 ThiC. p., YTO cocTaBideT 11 ero nepBoHa4aJbHON cTomMocTH. CKOJBKO

neser AuToH ¢ Kciomeil moTpaTuian Ha MOKYOKY 3Toro oGopynosasus?
6) CoBeT AHMPEKTOPOB MOHYMKOBOI KoMmaHuu AHTOHA M KCIOIIHM NMDPHUHSAN PENIeHHe 0

pacnpegenesun npudsiux B 2010 rogy. Ha pasBuTre KoMnaHum GBLIO PELIEHO IIOTPA-
9 o 3

THTh 7@ Beeil npubsLan, 5( PEWMIHM NOTPATATH Ha BhIILIATHI peMUH COTPYAHUKAM

KOMIIaHMH, & 7o — NEPeUUCIUTh B KadecTse 01arOoTBOPUTENBHOTO B3HOCA B JETCKYIO

donpuuy. OcraBmuecs 72 TBIC. P. PEIIMJIH BBILIATHTH YYPEAHUTENAM KOMIAHUHU
Anrony u Kciome B xadecrBe puBuzesmoB 3a 2010 rox. Karyrwo npubeuis monyumia
noHuYuKoBasg Komnauus B 2010 romy?

69



inaea 4, §3, n.3

369] Yupocrure BeIpajKeHHE:
a) (bx — 8,5y) — (2x — 6y ) — (6x + 2,6y); 06) 12y — (4x + (16y — Tx)) — (-11x — 28 — 4y).

370' Hsobpasure Ha KOOPDAUHATHOH NpaAMoi Ox MHOXECTBO TOUYEK, KOOPAMHATHI KOTOPBIX
VAOBJIETBOPAKT HEepaBeHCTBY:

a) x > —-3; 6) x — 4 < 5; B)-3<x+6<T,; rNix-2|<8.
371} Hokasxure, uro pasnocTs kBagpaTtoB A n B paBra 84:
1_ 145 _5). 999l 3 3,41
. (157 - 1457 - 2) - 2305 + 465 Tty
- 10 ’ 1ol - ol
103 97

: 372' JlBa anbIMHHECTA IIOAHAMAIOTCA HA ABE ONUHAKOBBIE

' TOpBI, a4 3aTeM, He OTAbIXad, CIYCKAITCHd C HHUX.
IlepBriii mogHMMaeTca BBEPX CO CKOPOCTBHIO B jABa pasa
MeHbIIeH, yeM Bropoi. IIpu srom BTOpON cnycKaeTcs
BHHM3 CO CKOPOCTBIO B TDH pa3a MEHBIIEH, YeM IepBBIH.
Ha BocxoxaeHue u mocaeayOUIuil cnyck 06a aabIMHACTA
3aTPAaTHIHA OAWHAKOBOE BpeMsf. BO CKOJBKO pas MeHBIIIe
BpeMeHU TpebyeTcs BTOPOMY AJBIHHHUCTY, UTOOBI MOAHATH
cs BBEPX, YE€M CHOYCTHUTCA BHU3?

ek

373' IlaTe pasiIMYHBIX YHCEJ TAKOBBI, YTO CYMMa TPeX HamMeHbINHX paBHa 10, Tpex Ha-
ubonpmux — 23, a cymMMa HauMeHbUIero, Hauboabmero u cpeguero pagaa 18. Yemy
paBHa CyMMa TpeX CpPeAHMX 10 BeJH4YHWHEe yuces?

3. Ky6 cymmMBI M pasHOCTH

Cywecmeyem docmamouwHo céema 0Aa mex, Kmo xoiem eudemv,
u docmamoyHo Mpaia 04s mex, Kmo He Xo4em.

Baes Ilackans (1623-1662),
(hpaBLy3CKAH MaTeMaTHK, (PUBHK, durocod

Ilonyuwus B mpeAbIAyIONX NYHKTAX (JOPMYJIBI A KBaJpara CyMMbl U DA3HOCTH, Y HAC
eCTeCTBEHHO BOSHMKAET BOIPOC, & MOMKHO JIM IIPOLile, YeM IPAMBIM YMHOKEHHEM, BO3BECTH
IBy4JIeH B Ky0, YeTBepTyio U Gojiee BLICOKHE CTEIeHH.

OxaseiBaercsi, Takue GoOpMyJibl €CTh, 1 OHHA DO3BOJIAIOT BO3BOAHUTH ABYYJieH B IIPOM3-
BOJBHYVIO HATYPAJIBHVIO CTEIleHk, He NPOBOOA NPAMBIX BBIUMCJICHHIN’.

Jns mauasa pasbepeMcsa ¢ KyGom cyMmbl B pasHocTu. ObosHauum O6ykBaMu a #u b
COOTBETCTBEHHO MEPBBIH U BTOPOIl wieHB! AByusneHa. Torjga

(a + b)* = (a + b)a + b) = (a* + 2ab + b*)a + b) = @® + a’b + 2a°b + 2ab* + b’a + b* =
= a3 + 3a? + 3ab® + bi.
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Taxum obpaszom, MBI IPUXOAUM K cjefyiomieid (opMyJie COKpPaleHHOI0 YMHOMKEeHNA:

Dopmyna kyda cymMMbl
Ky6 cymMBI ABYyX BBIpaskKeHHH paBeH KyOy IepBOr0 BbIpa:KeHHdA, IUIIOC YTPOeHHOE
IIpOM3BeJeHNe KBaJpaTa IIePBOI'0 BhIPAasKeHHUs HA BTOPOe, ILIIOC YTPOEHHOEe IIPOH3-
BeJleHHe [TIePBOTr'0 BRIPAXKeHHUs Ha KBAJApaT BTOPOTO, ILTIOC KYyG BTODOTO BBIPAMKEHUS.
(a + b)® = a® + 3a®b + 3ab? + b?

SaMeHdAs B moxydeHHou dopmyse b Ha (—b), IPEXOLUM K HOBOH (hopMyJie coOKpalieH-
HOI'0O YMHOJKEHHHA, KOTOPYIO HasbIBaKOT GopMysoii Kyba pasHOCTH JBYX BBIPAXKEHHIA:

(a — b)) = (a + (b)) = a® + 3a*(-b) + 3a(-b)* + (-b)*= a® — 3a®b + 3ab* — b.

Dopmysa kyba pasHOCTH
Ky6 pasHocTu nBYX BBIpa)KeHHMIH paBeH Ky0Oy IepBOTO BHIPAXKEHUS, MUHYC yTPO-
€HHOe IPOU3BeJIeHHe KBajpaTa IIepBOT0 BhIpasKeHWUs Ha BTOPOe, ILIIOC YTPOEHHOe
NIpOU3Be/IeHNEe I1ePBOr0 BBLIPDAMKEHHS Ha KBaJIpaT BTOPOro, MHHYC Ky0 BTODOroO

BbIpasKeHHUA.
(a — b)’ = a® — 3a%b + 3ab* -

Tax xak noJy4yeHHBIE DABEHCTBA BEPHBI IIPH IIOACTAHOBKE BMeCTO d H b JIIOOBIX UmCces
H BblpaJKEHHﬁ, TO OHH ABJAIOTCA TOMIAECTBaAMMH.

3ameruM, uTo B (hopmysax xyba CYMMBI M PA3HOCTH UIEHLI MTOTOBOIO MHOTOYJICHA
IPUHATO 3alIMCHIBATL B CleHalbHOM nopaake. CHavyama 3aTHCBIBAIOT OAHOYJIEH @°, KOTO-
PBIF TaK:Ke MOKeT ObITh 3amucaH Kak a®b’. B cienyiomneM ojHOUIEHE CTEI€Hb ¢ VMEeHbIIa-
eTcda Ha 1, 4 CTelleHb b VBeJIMYMBaeTCA Ha 1. OCTaJIbeIE YJIeHbI OJHOYJIeHa 3allUChiBAOTCHA
B TOM Ke MOPAJKe, U TaK A0 ofHOWIeHa a’h® = b3,

MoskHO 3aMeTHTh TaKI)Ke, 4YTO B (popMyJse Kyba pasHOCTH IPHM YKA3aHHOH 3amucu
HMTOIOBOI'O MHOTOYJIEHA 3HAKH €T0 YIEHOB YepeAVIOTCH: CHAadala «IJIFC», 3aTeM «MHHYC»
H Tak jajee. ITO NPOMCXOAUT IIOTOMY, YTO CTelI€Hb OJHOYJEHA b CHAuajia paBHA HYJIO —
yerTHas, 3aTeM Ha 1 60JIBI[Ie, TO €CTh HeYeTHadA, U TaK Jajee.

Dopmynsr kyba cyMMBI U PA3HOCTHU MMO3BOJAIOT OBICTPO BHIUMCIATH KYyObl PasHBIX
4qrceJi ¥ BRIDayKEHUI, He MPOM3BOASA KaKILIN pa3 MOUWIEHHOE YMHOXKeHHe ABYUYICHOB U
IpUBeJieHre MOJ00HLIX cjaraeMbeix. PaccMOTpHM OpUMEpPEI.

IIpumep 1.

Boasenure B kyd asyunensr: 1) (x2 + 2y)3; 2) (x — 2y)°.

Pewenue:

1) (2% + 2y)® = (x%)® + 3(x?)? - (2y) + 322 - (2y)* + (2y)® = x°® + 6x'y + 12x%2 + 8y°;
2) (22 — 2y)® = (x%)® — 3(x?H)? - (2y) + 3x? - (2y)* — (2y)* = x® — 6x'y + 12x%° — 8.
Ipumep 2.

Beraucaure: a) 113 6) 3,95 5) (4%)3 +3- (41%)2 Gg) +3- (4E (— + ( )
Pewenue:
a) 113 = (10 + 1)* = 10° + 3- 10 - 1 + 3 - 10 - 12 + 1® = 1000 + 300 + 30 + 1 = 1331;

0)3,9°=(4-0,1=4"-3-4-0,1+3-4-0,1>-0,1*=64 - 4,8 + 0,12 - 0,001 = 59,319;

o (17g) + 3+ (s1g) - (13) + 3 (475) (58] + (8] - (oG + 33) - =~ 12s.

.3
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72

©O©O© A kak BO3BOAMTH ABYYJEH B UETBEPTYIO, HATYIO, IIECTYI0O U GOJee BBICOKHE
creneHu?

OxasbiBaeTcd, CYIIECTBYET JOCTATOYHO IPOCTOE IPABUJIO, KOTOPOE IO3BOJSAET AelaTh
9TO NOYTH MOMEHTAJNbHO. ITO NpaBuyo 0000IIaeT Te 3aKOHOMEPHOCTH, KOTOPhIe MBI Ha-
Osofayid IPH BO3BEJEHHH ABY4Y/IeHA B KBaApaT M B Ky0.

Tax, Mbl BHAEJH, YTO IIPH BO3BeJAEHHUH ABY4YJeHA a + b B KBaJpaT HOJYYalTCA CJa-
raeMelie ¢ OYKBEHHOH YacThIO:

a?v®, a'b', a’?,
TIpH BO3BEJIEHUH B KyD — ciaraemblie ¢ OYKBEHHOH JacThiO:
a’h?, a?b', a'b?, a'bs.

IIpoxomxasd 9Ty 3aKOHOMEPHOCTH, MOYKHO J0Ka3aTh, YTO NMPH BO3BEJEHHUH JBYUJIEHA
a + b B n106yI0 HATYPAJIBHYIO CTEIIeHb 71 UTOTOBBLIM MHOrOYJIeH OyAeT COCTOATH TOABKO U3
OIHOYJIEHOB, TOMOOHBIX CJIEXYIOMIMM:

anbo’ a" - lbl, a"- zbz, s azbn - 2’ albn - 1’ a"b".

MsI BUANM, YTO OJHOUJIEHEI 3aTHCAHEI B TAKOM TOPAAKE, UTO ¥ KAMKIOTO CJIeAVIOIIEro
OIHOUYJIEHA [IOKAa3aTesib CTeNeHH ¢ OCHOBAHHEM @ MOCJEeJ0BaATEeIbHO YMEHBIIAETCS OT 1 JI0
0, a noKasaTenb CTeOEeHH C OCHOBaHWMeM b, HaobopoT, yBenmumsaerca or 0 go n. UmenHO
B TAKOM HOPAAKEe M JONOBOPHJHCH 3AlHCLIBATL YJIEHBI MHOTOYJIEHA, SIBJSIONIETOCH pe-
3YJIBTATOM BO3BEJ€HUS NBYUJIE€HA B HEKOTOPYIO HATYDPATBHYIO CTEIEHE.

Hanpumep, OpH BO3BEIEeHUH JABYYJIEHA @ + b B IIECTYIO CTeNeHb MOJYUHTCA BhIpaske-
HHEe BHIA:

(a + b))t = ...a® + ...a%b + ..a't?® + ...a%b* + ...a%b* + ...ab® + ..b°,

rfe BMeCTO IPOINYCKOB CTOSIT HEKOTOPEIe umciaa. Takum obpasom, npobiieMa BO3BeNeHUS
ABY4JIeHA B IIECTYIO CTeNeHb (Kak U B 00y ADYTYIO n-10 CTeneHb, n € N ) CBOAUTCA K
npoﬁneue HaxXoXKIaeHus Roaql{bHuHEHTOB BCE€X YWI€HOB HTOI'OBOI'0O MHOTOYJIe€HA.

9ra npobnema Gvina pemeHa emie B 17 Bexe. @paAnysckuit marematuk Bies ITackans
B cBoeM «TpakTare 00 apudmMernueckoM TpeyroabHuKe» (1655 r.) yeranoBua cnocob, Ko-
TOPBIA IIO3BOJAET JOCTATOYHO JIEFKO HAWTH TpebyemMble K0a(hGMUIIMEHTH! DU BO3BeAeHUN
JBYUJIeHA B JIOOYIO n-10 cTeneHs (n € N,).

Nns Toro uTo6BI ONpEege uTsL 3TH KOo3MGMUIUEHTE], IOCTABUM B BEPIINHE U BAOJL 60-
KOBBIX CTOPOH HEKOTODPOro paBHOOEAPEHHOro TpeyrojbHUKa umcsio 1. B ramaol cTpoke
9TOrO TPEYrOJNbHHUKA, HAUMHAS C TPeTheil, MeXAy efUHUIAMH HaXOAATCH YucJa, PpaBHbIE
CyMMe ABYX DACHOJIOMKEeHHBIX HAX HUM uuces. IIpu 3ToM cTpOK y 2TOr0 TpeyrolabHHKA
MOXKeT OBITH CKOJIb YI'OJHO MHOTO.

(a +b) A

(a + b)! 1 1
(a + b)? 1 2/\1
ALACA
(a + by F U I
. AN N AN
(a + b)® 1’}\‘ JI‘}\\1(."‘;\‘10"}\‘ ‘)\1
NN W s WA

(a + b)° 1 6 15 20 15 6 1

IMocTpoeHHEIHM TaAKUM 06pAa30M TPeyroJbHUK HasbiBaerTcsa mpeyzonvhukom Ilackans. B
HeM B Kax o (n + 1)-i cTpoke cTosAT Ko3(pHUIIHeHTHl MHOT'04JIeHa, II0JIYYeHHOTO DX BO3Be-
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JeHUH JBY4WIeHa B cTeneHb n, n € N . IIpu 3T7oM K0a(hOUIUEHThI YIEHOB MHOI'OYIEHA UAYT B

TOM IIOPAAKE, B KOTOPOM JOIOBOPHJIMCEH 3aIIMCBIBATE YICHBl HTOOBOrO MHOIOWIEHA. SHAYHUT,
(a + b)® = a® + 6a’b + 15a*b? + 20a%b® + 15a°b* + 6ab® + bS.

A npu BOSBeJEHHH B n-10 CTeNEeHb PASHOCTH JBYX BBIDa:KeHUH 3HAKH «+» H «—» OyayT
yepesoBaThCH, HAYMHAA € «+», KAK MBI 9T0 Habaoganu pauee auaa 2-i u 3-# crenenu. Tak,
(@ — b) = a% - 6a° + 15a'b? — 20a*b® + 15a%b* — 6ab® + bE.

¥ Hac NoKa HeZOCTATOYHO SHAHUI, 4TO0Bl CTPOTrO J0Ka3aTh UCTHHHOCTH JAHHOTO crocoba
HAXO0MKAeHNA KO03(hOHUIIMEeHTOB, HO Mbl MOKEM IPOAHAJIH3UPOBATL, KAK IIOJIYyYaIOTCsa K0ah-

Q)H]IHBHTI:I, Hanpumep, l'l.pH BO3BeIEeHUH ,II;BY‘-LTIEH& B UEeTBEPTYIO CTENeHb. A 3TO, B CBOIO O4e-
pefib, IOMOYKeT HaM IOHATH JIOTHKY MOJyYeHus KoahdHUIHEeHTOE B Tpeyroibanke ITackamnd:

(a +b)! =(a+ b)a + b)® = (a + b)(a® + 3a*b + 3ab® + b?) =
=a'+ 3a®h + 3a?® + ab® +
+ a®b + 3a%? + 3ab®+ b* =
a* + 4a®b + 6a%?® + 4ab® + b
Hrax, Mbl MOsKeM 3aIHCaTh CAEAVIOIIHI AJITODATM BO3BeJEeHHA JBy4YeHa B JN100yI0
HATYPaJLHYIO CTEeleHb.

I

AAropuT™M BO3BEAEHHMA ABYUYJeHAa B 7n-10 CTenenb, n € N,

1. BemmucaTs B yCTaHOBJIEHHOM IOPAXKE BCE OJHOYJIEHBI, KOTOPBIM HOAOOHBI YJIE€HbI
HTOr0OBOT0 MHOTOYJICHA.

2. 3anucare TpeyronsHuk ITackans mxo (n + 1)-it crpoxu.

3. 3anucars IocJef0oBaTebHO B KauecTBe KOI(M(MULIHEHTOB BRINUCAHHBIX OJHOYIE-
HOB uymcya u3 (n + 1)-# crpoxn Tpeyrojpauka Iackamns.

4. ITpu BosBemeHMH B cTENEHbL CyMMEI (¢ + b)" mocTaBUThH Iepej] BCEMH OJHOYJIC-
HAMU 3HAK «ILJIIOCH.

5. Ilpu BO3BeJleHUHU B CTelleHb Pas3HOCTH (@ — b)" MOCTABUTH Hepe]] HePBLIM OJHO-
YJIeHOM 3HaK «IJIIOC», IepeJ BTOPBIM — 3HAK «MUHYC» M Jlajiee YepeJoBaTh 3HaKH
«ITIOC», «MHHYC» [0 TIOCJEAHEro oJHOYJeHa.

@

374' 3anumure BEIpaxKeHue:

a) Ky0 CyMMBI X U Y; B) pasHOCTE KY0OB 2z U T3
6) cymMma Ky0oB X M Y; r) Kyb passHocTH 2 H 7.
375} Hoxaxwure, aro (—m)® = —m?. Vcnonsays AaHHOE CBOMCTBO, JOKAMKHATE, YTO

(—x—yP=-(x+yp)h (x—yP=-(y -2
1) BanumuTe TPOM3BEAEHHE ABYWICHOB KAK MHOIOYJIEH CTAHJAPTHOTO BHIA:
a) (a — 1)¥(a — 1); B) (1 + 2a)%(1 + 2a);
6) (bb — 2)%(5b — 2); r) (b + 3)%(b + 3).
2) Kak mMoxHO mHaue HA3BaTh 9TH npousBeneHus? Kakyio 3aKOHOMEPHOCTH B HTOTOBBIX
MHOTOUJIeHAX BHI 3aMeyaeTe?

(%)
3
(=2}

(%]
|
~J

1) Banumure Ky6 cyMMbl @ B b KAk MHOT'OWIEH CTAHAAPTHOrO BHAA. Mcnmoab3ys mo-
JIy4eHHYIO (hopmyny Kyba cymMMsi, BeiBeguTe hopMyny Kyba pasHocTH a u b.

2) ChopmMynupyiiTe IpaBHIa BO3BEJAEHAA B KyO CyMMBI U PA3HOCTH JBYX BbIPaKeHHi
H CpaBHHUTe CBOU (POPMYJIHMPOBKH C NMpaBUJaMHA Ha cTp. 71 yueOHUKA.
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378' Boapegure ABy4YJIeHBI B KVO:

381

382

383

559

385

386

74

a)(m+ )5 ) (a-3 W) @m- 1) ") (-3y - Sxy;
0) (-p — @)% e) (1 + s)% ) (5 — 2n)%; 0) (¢ — 3d)%;
B) (¢ — d)’; x) (4 - b)"; ) (-3p - 1)% m) (4m + )%
r) (=r + t)% 3) (x — 2)% M) (2 + 4¢)% p) (—=3b +2a)’.
379} Banumure BEIpaXkenue KAK MHOTOWIEH CTAHAADTHOTO BHAA:
a) (x* = 1)% m (p* + 29)% u) (m* — n®)% H) (—2yz — 5¥°)%
6) -y + 4% e -5s)% k) (-2x - 8% o) (Ja% - 8ab¥)
B) (2 — m®)%; x) (3a — b?)% a) (=6m? + 10n*3;  u) (mn® + 4n')?;
r) (—n* — 3)% 3) (—4c — d°)% M) (%k"’ + %ta)"‘; p) (—3cd?® + 5cd?).
380F B dopmyist (@ + b)® = a® + 3a%h + 3ab? + b*u (a — b)* = a® — 3a’b + 3ab® — b* nox-

craseTe b = a, b = 2a, b = 3a u ybegurech B UCTUHHOCTH IOJYUYEHHBIX PABEHCTB.
Boruucaure, HCOOAB3YsA GopMyay Kyba cyMMbI HIM KyDa pasHOCTHM:
a) 19% 0) 313 B) 993 r) 1013 n) 4,9% e) 1,13,

Boluucianre ycTHO:
™ (25y) +3- (23] - (ag3) + 3 (o) (a3) + (o))’

o) (8353) - 8 {ez) - (55} 3 - (658 - (&) - (&)

IIpeacraBpre MHOrOUYJIEH KaK Ky0 ABYUYJIEHA:

a) a® + 3a® + 3a + 1; B) 125p® + T5p%q + 15pq* + ¢

6) b*— 3b* + 3b — 1; r) 24ab?® + 8a® — 8b® — 24ba’.
3anuinTe BhIpajkeHHe KaK MHOTOYJIEH CTAHAAPTHOTO BHAA:

a) (a + 3)(—a — 3)% r) (x + 4y)® — 12x%y — 48xy?%;
6) (2b — T)%(7 — 2b); n) —(2 + p)* - 2(1 - p)%;

B) (—2p* — 3q)(2p* + 3¢)% e) 8(1 — ¢)’ + (c — 5)%

Kakue OgHOYJIEHBI MOYKHO HOJACTAaBUTH BMecTo A, B, C u D, uTo0bl moJy4dmnBLIeecsH
PABEHCTBO CTAJIO TOMKIAECTBOM?

a) (2m + Ay =B + C + D + 8n? r) (4p — AP = B + C + 108pq* + D;

0) (A +3y)’ =125x*+ B+ C + D; n (A-rsP=B+ 21rs%t? + C + D;

B) (A + B)}=27z+ C + D + 8v¥ e) (A + B)? = 125x* — 150x%y + C + D.
JlokaxurTe, YTO IPH JIOGOM I[eJIOM X YKa3aHHOe BhIPaXKeHHe JeJUTCA Ha a:
a)(2x + 12+ (2x — 1)%, a = 4; B) (8x + 5)* + (x — 1)%, a = 4;

6) (5x + 1)* — (T — x)*, a = 6; r) (x + 42 — (3x + 2)%, a = 2.
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387' Kaxoe Beiparxenue Hago npubasuth K (a — b)?, yrober nonyuurs (a + b)*?

388' Sanuiaure BhIpaXeHHe KaK MHOTOYJIeH CTaHIAapTHOro BHIa:

a) 2(a + 3)% n) 29 — 2) — (3 — 2)%
6) 4(c — b)% e) 4(x + 4)® — 4x%(x + 12);
B) 3(-2p - q)% x) (@ + 0y —(b+c) +(c—a)
r) —5(m + 2n)? 3) 2p(p + 2¢)® - 3q(2p + q)°.
@ Pemure YPaBHeHHE:
a) a® - (a — 3)* = 54 + 9a% B) 27cX(c — 1) — (3¢ — 1)* = 19;

6) (b+ 20 —bb+ 3)b—38)—6b*=113; r)3(d+ 2)* +(2d — 1)> — d*(11d + 6) = 2.
390' Haiigure 3HAUeHHE BBHIPAKEHUA NPH JAHHBIX 3HAYEHUSX IEePEeMEeHHBIX:

a) 8a® — 24a% + 24a — 8, ecii a = 11;

0) 27b% + 135b%a + 225ba® + 125a°, ecim b = -1,5; a = 2,5.

39 ll CORP&THTG I(pOﬁB OpH JONYCTHMBIX 3HAYEHHAX MEePeMeHHBIX!

o x+y . )Sa3+1202+6a+1.
x® + 3x2y + 3x® + y*’ 4a> + da +1 °
6) 5z — 5t . r) 9p® — 12pg® + 4q*
28— 32%t 4+ 3212 -3 2 -54p%q® + 2Tp* + 36pg* — 8¢° *

39 JlokasxnuTe TOMXAECTBO:
a) a® + b* + 3ab(a + b) = (a + b); B) (kx + ky)* = K(x + y)%
6) P’ - ¢° ~ 3p9(p — @) = (P~ 9% 1) (¢ — 3d)* ~ (2 ~ 3d)(Bed + (¢ ~ BdY) = - ¢

393] B muOrousnen x* — 3x? + 2x — 5 BMecTo mepeMeHHOM X IOACTaBbTe JaHHOE BhIpa)KeHue
¥ 3aIAIINATE IOJy4YeHHOe BhIPa’KeHHe KaK MHOrOYIeH CTaHJapTHOro BHAA:

a)y + 5; 0) 2y — 1; B) 3y + 4.
@ a) Haiijure 3naveHue BuipakeHus a® + b®, ecam usBecTHO, 4ro a + b = —6 nu
ab = 3,5.
6) Haitgure 3HaueHue BeIpa:keHns a® — b°, ecau maBecTHO, 4To @ — b = 5 u ab = —4,6.
@ Jlokaskure TOMAECTBO:

a)(x +y+2Pf-—x-y*-2"=3(x + yNx + 2)y + 2);
0) (a + b)® = a(a — 3b)* + b(b — 3a)%;

B) (m? + n?? — 3m?n*(m + n)* + 8m?n® = (m® + n®y.

396 3anuinuTe BhIpaKeHHe KaK MHOI'OYJIeH CTaHIapTHOro BHIA
M onpenesiaTe ero CTeleHb:

a)(z+1P+4(z-1P2 - 7=+ 1)z - 1);

6) 5(x + 3y)* + 3(2x — y)’ - 3(x + yNx - Y%

B) 3p[(2g + r*)* + (2r* - ¢)’];

r) a(a + b)® — b(a — b)® — a(a® + b%) + b(a® — b%).
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£

398

00

B

76

Kaxue MHOTOUJIEHBI MOMKHO IIOCTABUTE BMecTO A U B, uTo6Bl PABEHCTBO MPEBPATUIOCH
B TOMJAECTBO?

a) (3a® + A = B + 8b% B) (2¢ + 3)* + (8¢ — 1)) — A = B%
0)B-3°+(b+3°-A=B% 1)By-4P°+({Wy-5°+A=B:.

a) Ilenoe uucio npu gesesunn Ha 8 gaer B ocratrke 7. [okaskure, 4To Ky0 oTOoro uyucia
npu AeJeHUH Ha 8 faer B ocraTke 7.

6) Ilesoe ymciIo U JesleHHH Ha 9 naeT B ocraTke 4. [lokamure, 4To cymMMa Kyba u
KBaJpaTa 3TOro 4YHcja IeJHTCA Ha 5.

B) llenoe 4yHuCJIO OPH AeJleHUH HA S naeT B ocraTke 2. [lokaxure, 94T0 Ky0 aTOr0O Yucaa
IpH AeJIeHHHU Ha 5 [aeT B ocTaTKe 3;

r) Ilesoe uncno npu geneHUH Ha 4 gaeT B octaTke 3. Jloka)kure, 4To cymMma Kyba u
KBajpaTa 3TOT0 4HucJa AeJuTca Ha 4.

TTonsaysach Tpeyroapuurom Ilackasnsa, sanummre GopMysy AJis BOSBEACHHSA B CEABMYIO
CTeleHb:

a) (a + b); 6) (a — b).

1) Cnoskure unca, PACIOIOMKEHHEIE B KAMKA0M U3 IIEPBLIX HIECTH CTPOK TPEYTOJbHUKA
ITackansa. Kakyo 3aKOHOMEpPHOCTh BhI 3aMeuaeTre?

2) B dopmynsr ana (a + b)*; (a + b)%; (a + b)'; (a + b)® noacrassre b = a. Kakyio
CBA3b 9TOr0 3ajaHUA ¢ 3agaHueM 1) BBI 3ameuaere?

401' Ucnonsays auarpammel Ditnepa—BenHa, ompefiesuTe NpaBHALHOCTEL JIOTHYe-
CKOTO BHIBOZA:

a) Ecin HeKOTOpBIe HATYDAJIBHBIE UKHC/IA UeTHBIE, TO HEKOTOPbIe YeTHRIe YUCaa — Ha-
TYpaJbHEIE,

6) Eciu Bce pemeHus HepaBeHcTBa 3x > 0 MOJIOKUTEIbHBIE YHACIA ¥ HEKOTODHIE IIO-
JIOKHTEJbHBIE YHCJIAa — HATYpaJbHble, TO HEKOTOPbIe HaTyPAJIbHEIE YHC/Ia — PEIleHUA
HepaBeHCTBa 3x > 0.

B) Eciyu HM OJHO pelneHuHe HepaBeHCTBa bx — 1 > 0 He ABJsSETCA OTPHUIATEJIBHBIM
4YMCJIOM, a HEKOTOpPble OTPHIATENbHBIE YMCJa JeJATCA Ha 3, 3HAYHUT, HEKOTOPHIE Je-
JAmHeca Ha 3 YHCJa He ABIAITCA PEelleHuaMH HepaBeHeTBa 5x — 1 > 0.

r) Eciim HA OAMH KBajpaT palMOHAJILHOIO YHCJA HE OTPHIATEIbHEIN, TO HA OAHO OT-
pHIATEJIEPHOE YHCJIO He ABJAeTCA KBaJpaToM pPaAalIlHOHAJIBHOI'O YHCIAa.

A) Ecnu B ogHO pelneHune ypasHeHus 2x = 1 He SABJISETCH OEJBIM YHMCIOM, TO HHA
OJHO IEeJIOe YHCJIO He ABAAETCA pelleHHeM ypaBHeHHA 2x = 1.

BriuuciuTe panuoHAIBHBEIM CIIOCO00OM:

a) (93 + 45) — (-7 + 155); m) (28 : 9) - (36 : 7)
6) - (5,2 + 7,9 — (4,8 + 2,1); e)(—4 :9): (20 : 18);
B) 39 — (13 + 4) — (17 + 6); x) —(72:17)-(51:9): (8 :5);

r)5,8+ 7,3 —-(24,7-4,2)-(-2,7+6,3); 3)(-9:11)-(35:24):(7:4):(5:11)- 3.
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403' Pemure ypaBHeHHE:

a)2c—§c=%c—(%+§c)+z;
5)b+1%b+9=§b+4+%b—(gb—%);
8) 22d - (334 - 1) = @ - (53d - 3%d);
r) 1%6—(2%a+2)x—(2~:1§a+%+%).

404} Haiignre sHauenue BEIpaKeHUS:

553 « 528) . (x75 1 x67) - x28 « (y2)!! - y46
a) ({5xy)1° )xe(x R (ys)!e : y™) (.y(()5x)7‘);2 +7:(xy) ectm x = 5, y = 8;

37 . 7 . 9) . p49 . 5)y9 . 426
6) (pql;.n.gie . (g::)ps) : ufﬂ))a . (le 5~ 3(pg)° -~ 6(gr)’, eciu p = 4, g = 3, r = 6.

405 a) 13 ropoga A B ropox B Briexan Besocunepuct. Yepes 1,5 uaca us ropoxa A Beien
3a BEJIOCHIIeJHUCTOM OTIPABUJICA MOTOIAKJIMCT, KOTODBIA OOOTHAN BE/JIOCHUIIEHCTA U
nmpubsrn B ropon B wHa 1 yac panbine Hero. Ilpu sTom Ha Bech nyTh 0T A 10 B moTo-
mukgancTy morpeboasncsa 1 gac 40 mun. YeMmy paBHa CKOPOCTH MOTOIIUKJIACTA, €CJIH
oHa Obria Ha 18 KM/u GoJbIle CKOPOCTH BeIOCHIELHUCTa?

0) I3 myaKTa A B yHKT B BeIexan aBToOyC, a Yyepes 2 yaca BCJel 3a HUM BbleXa
JIEFKOBOM aBTOMOOMJIE, CKOPOCTHh KoTOporo Obriaa Ha 80 km/49 Gosblie CKOPOCTH aBTO-
6yca. Uemy 6bl1a paBHA CKOPOCTH aBTOMOOMISA, ecau oH npubnLl B nyuxT B na 40 Mun
paHsblIe aBTodyca, a Bca gopora oT A mo B 3aHana y Hero 1 wac 20 mun?

B) YToOBI MpHHTH B Ha3HAUEHHBIH CPOK K MECTY TYPHCTHYECKOH CTOAHKH, TYPHUCT
JOJIKEH OT CTAHIIMH 3JIEKTPOIOes3Ja WATH II0 YCTAHOBJIEHHOMY MApUIPDYTY CO CKOPO-
crpio 4 km/u. IIpofinsa moMOBUHY OYTH ¢ 3TOH CKOPOCTHIO, TYPUCT BCTPETHJI HONYT-
HYI0 MAIMWHY ¥ OCTABIIVIOCS YACTh MYTH Tpoexajyl Ha Held co ckopocThio 20 xm/4.
B pesyiabTaTe K MECTy TYPDHCTHUECKOH CTOSHKHW TYPHCT NpuUOLLT HA 2 yaca paHBbIIe
HA3HAUYeHHOr0o CpoKa. UeMy paBHO paccTOSHHE OT CTAHIHH IIeKTPOIOe3Za L0 MecTa
TYPUCTHYECKOH CTOSTHKH?

406 Hpe,[l,CTaBbTe BhEIpaXKeHHe B BH/le CTelleHHN C IIOKasaTeJsjieM, OTJIMYHBIM OT g

a) 256b55832d72; 6) t345839l; B) a-iQT: b?&l; P} x301 s y559‘

4071 a) Ilenoe uucno a npu genenun Ha 12 gaeT B ocTaTke 5, a Hesioe YHCIO ¢ IPH JeTeHHK
Ha 12 xaer B ocraTke 7. Kakoii ocTaTok JaeT ac npu AejeHud Ha 127

0) Kakoil ocTaTok mpu AeJeHHM Ha 8 jaeT KBaJApaT HEUETHOro umcyaa?

408' BosseauTte aBy4ieH B Ky0:
a) (—x — y)% 6) (3 + 2)% B) (4 — 2a)’%; r) (%u - 2¢)8.

409' 3anuuiyTe BLIPAYKEHHE KAK MHOTPOUJIeH CTAHAAPTHOrO BHIA:

a) (—a? + 1)%; 0) (b® + 2¢)?;  B) (—3d* — 2t%)% r) (m*n — 2mn*)®.
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410' Berunciure, UCHoib3ya (GOPMYJTY KBaApaTa CYMMBI MJIH KBAJApPaTa PasHOCTH:
a) 49% 6) 201%; B) 2,9% r) 2,13,

411} Briuncaure ycruo:

(555) + 2~ (o13) - (353) + 3+ (575)- (35 + (353

412' Kakue ofHOWIEHB! MOMHO MOACTABUTH BMecTo A, B, C u D, urobsl nojy4yusIiieecs
PaBEeHCTRBO CTAJI0 TOXKAECTBOM:

a)(2n + AP =B+ C + D + 2Tm? B) (3r — A = B — 54r’s + C + D;

6) (A + B)® = 8p® + C + D + 125¢% r) (A + B)! = C + 48x% + 96xy? + D.
413} IlpeacraBbTe MHOTOWIEH Kak Ky0 ABYYJIEHA:

a)x®—38x2+ 3x - 1; B) 272% + 54z%r* + 36zr* + 8r%;

6) y® - 6y’x + 12yx* — 8x% r) —15a*h + a® — 125b® + T5b%>.
BanuinuTe BhIpajKeHHWe KaK MHOIOYJIEH CTAHJAPTHOI'O BHAA:

a) (x + 2)(—x - 2)% B) (2 + 25)® — 6zs(z + 2s);

6) (3y — 1)*(1 — 3y); r) — 6m(3 + 2m)? — 3(3 - 2m)®.
E Jloka:kuTe, 4TO NpH JO00M IEJIOM X VKasaHHOe BhIDasKeHHe JeJUTCA Ha a:

a) (x + 5 — (x — 5)%, a = 10; 6) (2x + 6)* — (2 + 6x)%, a = 16.
E BanumuTe BhIpajKeHHe KAK MHOrOWIEH CTAHJAPTHOrO BHAA:

a) 8(s — t)%; B) 2(z + 2)* - 2z%z + 6);

0) 2x(=3x - y)*; r)-q°+(@q-ry+@-p)
@ Pemmnre ypaBHeHHe:

a) 8% — (2b — 1) = 13 + 12b% 6) (c + 3> —c(c + 5)c — 5) — 9c2 = 1.

Hajigure 3HaAUeHHWe BLIDAKEHUHA NPH JAHHBIX 3HAYEHUAX NEePEeMeHHBIX:
a) 125x* — 75x* + 15x — 1 npu x= 2,2;
6) 8y + 60y’z + 150y22 + 1252° npu y = 2,5; z = —4,6.

m CokparuTre Apo6b IIPH AONYCTUMBIX 3HAYEHHAX IEPEMEHHBIX:

2) 3x + 3y . 6) 8a® — 12a* + 6a* — 1
x% + 3x?y + 3xy? + y*’ 4a' — 4a* + 1

420' B muOrOUNeH 2y° — y? + Sy — 9 BMeCTO NepeMEHHOH Y NOACTABLTE AaHHOE BEIpAXKeHUe
Y 3aNUIINTE [TOJYYeHHOE BhIPa)KeHHe KaK MHOIOYJIEH CTAHAAPTHOrO BHJAA:
a)a + 2; 6) 3a — 1; B) 2a + 5.

EZ]I a) Haligure sHauenue BeIpaskeHus a® + b%, ecan nasecTHo, uto a + b = -7 u ab = 6,5,

6) Haiinure 3HaueHHe BhIpaXkeHHdA a® — b®, ecaiu u3BecTHO, uTo @ — b = 4 u ab = -2,5.

EZZI a) lenoe uucyo npu geseHuu Ha 6 gaetr B ocrarke 5. JJokaxkure, uTo KyO STOr0 4mcsaa
npu geneHnu Ha 6 gaer B ocraTtke 5.

0) Ilenoe yucao npu genennu Ha 9 gaet B ocrarke 7. JokaxkuTe, 4To Ky6 8TOr0 4mesa
npu geseHuw Ha 9 naer B ocrarke 1.
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a3

424

425

428

429

Kakue MHOro4JIeHBI MOYKHO [IOCTABUTEL BMecTO A u B, uT0OB paBeHCTBO NPEBPATHIOCH
B TOXKIECTBO?

a) (@° + A)* = B + 125b°; 6) (s + 4)° + (25 — 1)* — A = B®,

3anuinuTe Bhipa’keHHe KaK MHOIOYJIEH CTAHAAPTHOIO BUAA M ONPEE/IUTe ero CTeleHb:
a) 6(2a + 3b)* + 4(3a — b)* - 2(3a + 2b)(3a — 2b)%;

6) x(x + 2y)® — y(y — 2x)° — ldxy(x? + y?).

Pemure ypaBHeHMe:

1 3 2 3 3 1
a)3+24—r+23=2r+8,6+-5—r; 6)13—(2s+13,5)=gs—-2-s.

Hatigure 3HaueHUe BBIPAYKEHUSA:

735 « T2} . (22 + 12) . 18 . (y3)B . 25
a) ( (7x;)14(. 15 . yl?t (" :(Zl)a) Lo T(xy)’, ecma x = 6, y = —9;

6} p2‘l o (q43 . q2ﬁ) . r3? . (p3)4 . q15
ql4 o {plﬂ :p13) . (p3]9 . ql‘? . r36

a) Co ckJiaa MOHYMKOBON KOMIaHHM AHTOHA W KCHOIINM K KJIMEHTY BbIeXaJl TPY30BUK
¢ ToBapoM. Uepes 2 yaca mo TOMY 3Ke MapIIPyTy BCJEJ 3a 'PY30BHKOM BbleXalla «ra-
3eJIb», CKOPOCTE KOTOPOH Obwia Ha 28 kM/4 GoJsblie cKOpocTH rpy3oBuka. Yemy 6bLia
paBHA CKOPOCThL «Ta3elid», CJHU OHA MPUOLLIA K KJIAEHTY Ha 1 yac paHbIe TPY30BHKA,
a BcA Jopora OT CKJaja A0 KIHeHTa 3aHsaja y «rasenm» 4 gaca 30 mua?

+ 11 : (pqg)’ eciu p = 3, g = =6, r = 5.

6) CkopocTh ABMIKeHHS AU(TA B 3MaHUH, B KOTOPOM HAXOAWUTCA O(HUC NMOHUYUKOBOH
komnasEuy AHToHA M Kcrommu, Ha 1,5 M/c Goiablme, yeM CKODOCTH ABHUXEHUA Jud-
Ta B goMe AunToHa. [[JIa TOro 4Tobbl MOAHATHECA Ha JHPTEe ¢ DEepBOTO aTaska B oduc
WM KBApTHUPY AHTOHA, HAJO npoexark Ha Judre oxuHakoBoe paccrosHue. [logsem
Ha audTe ¢ MepBOro 3TaxKa B oduc MOHYUKOBOU KoMmanuu sanumaer Ha 20 cexyHI
MEeHBINe BPEMEHH, YeM TIO/'beM C IIepBOTr0 dTaca B KBapTupy AnToHa. Cumrad, 4To
CKOpPOCTE JTU(TOB NOCTOAHHAA, HAUJHTE CKOPOCTh JH(Ta B 3AaHAN, B KOTOPOM Haxo-
JuTca ouc MOHYMKOBOM KOMIIAHUM, €CJIM JUIA TOTO, YTOOLI MOAHATHECS B KBaAPTUDPY
Amnrona, tpebyerca 40 c.

a) Ilemoe umcio a npu gejleHMH Ha 14 naeT B ocraTke 7, a
mesioe yucyuo b npu genenun Ha 14 gaer B octarke 9. Kakoi
ocTaTOK NpHU AeneHuu Ha 14 paer ab?

6) Llesoe umcao npu jgeneHHW Ha 3 maer ocratok 2. Kawxoi
0CTATOK IIPU AeJIeHWU HA 3 JaeT ero Keajapar?

Hoxasxure, uro A u B ganT ofAHAKOBEIE OCTATKH IIPH JeJIeHHH Ha 13:
A = (57,8 +17,2)0,823 + 0,117) — 171,1 : (4,418 + 1,382);

B=503,2 - (5-(20 + 9,744 : 2,4) - 16,3) : 0,25 + 0,752 : 0,04 .
£ 3

. = 1
G Haiinure COTYIO ODH(PY IOochae 3anATON B JeCATHYHOHU 3allMCH YHCcIa ﬁ.

431

2
Ha xaxyio uudpy oxaHuuBaeTrcs 4uCIo 22222229
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e

4. Cymma W Pa3HOCTH KYOOB

80

Baazonpuamhas 603MONHOCMb CKPblEAEMCA
cpedu mpydnocmeil u npobaem.

Annbepr Jiramnreitn (1879-1955),
OJIMH W3 OCHOBATeJ el COBPeMEeHHOM TeOopeTHUYeCKOol (hU3uKH,
CO3JaTeJlb TEOPUH OTHOCHTEJLHOCTH

B mamem apcenane ¢hopMys COKPAIEHHOT0 YMHOMKEHUSA yiKe ecTh (DOpMyJIbl KBajapaTa
¥ Kyba cyMMbl, KBaZpaTa 1 Ky0a pasHOCTH, a TakKe (hopMyia pasHOCTH KBajgparos. [lua
CYMMBI KBaJPaTOB Mbl HOJY4YHUTh (DOPMYJIYy He CMOTJIH. A MOXXHO JH NMOJYIATH QPOPMYTy
JJIsi CYMMBI I Pa3HOCTH Ky0OOB?

BenoMHYUM, KAK MBI DOJYYHIA (GOPMYJY PASHOCTH KBaapaToB. MBI IepeMHOMXKHIHN
CYMMY W PasHOCTh [ABYX BBIPAKEHWi, M 37eCh Hac Jjasa yaada. Okasanock, 4To

(a + b)a — b) = a* — b?,

rie @ U b MOTYT GBITh KAk JMIODBIMM UMCIAMM, TAK U JTHODBIMHA BBHIDAKEHUAMH.
ITorpo6yeM aHAJOTHYHBIM CIIOCODOM JEHCTBOBATHL U AJIS MOJY4YeHUA (DOPMYJIBI Pa3HO-
cTi Ky0OB. ¥ MHOXKUM, HalpUMep, CYMMY JBYX BbIpaKeHWIl Ha xéadpam WX pasHOCTH:

(a + b)(a - b)* = (a + b)(a® — 2ab + b*) = a® — 2a*b + ab® + a*b — 2ab*+ b* =
= g% — a?b — ab®+ b?,
K coskaneHuio, HU CyMMa, HU Pa3HOCTh KyDOB y HAaC IOKAa He moay4yuniaack. OnHaKO
MOYKHO 3aMeTHTh, 4TO ecju B mHOKuUTexe (@’ — 2ab + b*) Koahdunmest 2 3aMeHUTs Ha
1, To npu pacKpeITHH CKOOOK MOAo0HBIE cjaraeMble B3aUMHO YHUUTOMKATCS U OCTAHETCHA

xaK pas Beipaxkenue a® + b. Tem caMpiM noayuum GOPMYIY IS CYMMEI KyOOB.
IIpopepuM HAILIY I'MIIOTE3Y:

(a + b)(a? — ab + b%) = a® — g% + g + g?b — g + b = a® + b°.
Bripaxenue a® — ab + b* mosyunjio HasBaHHEe HeIOJHOr0 KBaJpara Pa3HOCTH 4@ U b,
TaK Kak B OTJIMYHME OT KBaJpara PasHOCTH Y IPOHU3BeJeHUA ab HeT MHOKHTeNnd 2.

Takum o6pasoM, B pe3yabTaTe HAIIEro MCCISHOBAHMUA HaM YAAJIOCh IOJIYIUTE QOPMYJIy
cymmul Ky6o8 ABYX BHIDAsKEHHII,

@opmyna cymmsl KyGoB

Cymma KyOOB ABYX BBIPAMKEHMUI paBHA NPOM3BEAECHHIO CYMMBI 3THX BBIpakeHHUH
Ha HeIOJHBIH KBaJpar HX pasHOCTH.

a®+ b* = (a + b)(a* — ab + b?).

Teneps, uToObl TONVYHTL (GOPMYIAY PASHOCTH KyOOB, 3aMeTHM, UTO
a®— b*=a®+ (-b)® = (a + (-b))(a? — a(-b) + (-b)*) = (a — b)(a? + ab + b?).

Breipasxenue a® + ab + b? nojiyumiio HazBaHKie HENMOJHOrO KBaApaTa CyMMsI a U b, Tak
KaK B HEM TakMe oTcyrcrByeT Koadduuuent 2 y npouspenesuda ab.
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Urak, MBI IPUXOAUM K cIeAyomeid Gopmyse pasHocmu kyboe ABYX BhIPayKeHHii:

Dopmyna pasHocTH KyOoB

PasnocTs kyGoB ABYX BBIPAYKEHHI paBHA NPOM3BEJEHUIO PA3HOCTH STUX BBIPAXKe-
HHH HA HEIOJHBIH KBagpaT UX CYMMEI.

a®— b* = (a — b)(a® + ab + b?).

Ionyuenubie HAMHU HOPMYJIIBI CYMMEI H PA3HOCTH Ky0OB, Kak M Bce ApyrHe (hopMyJIbl
COKPAIleHHOTO YMHOXK€HHHA, PACCMOTPeHHbIe paHee, BEPHEI AJsA JOOBIX 4@ u b, a 3Ha4ur,
ABJIAIOTCA TOXxIecTBaMu. VX ucnosb30BaHue 3HAYUTENLHO YIIPOIIAET PasjHuHbIe Hpeod-
pasoBaHHUA BHIPAXKEHHH U BBIYUCIEHHA. PACCMOTPUM CJeAYIOIIue IIPUMEpDHL.

IIpumep 1. 3anuunTe NPOoU3BeeHNE KaK MHOTOWIEH CTAHJAAPTHOIO BHAA
(2x + 3y)(4x? — 6xy + 9y*).

Pewenue:

(2x + 3y)(4x? — 6xy + 9y?) = (2x)® + (3y)® = 8x® + 27y°.
IIpumep 2. YopocTuTe BHIpasKeHHe

0,027a* + 0,075b* — (0,3a — 0,5b)(0,09a* + 0,15ab + 0,25b%).
Pewenue:
0,027a* + 0,0756* — (0,3a — 0,56)(0,09a* + 0,15ab + 0,25b%) =
= 0,027a® + 0,075b* — ((0,3a)® — (0,5b)*) = 0,027a° + 0,0756° — 0,027a* + 0,125b° =

= 0,20
3 3
IIpumep 3. Berunciaure: 19——4-:}2-1— - (192 + 212).
Pewerue: oy R
1
3 3 2 _ . 2
_1_9__55‘2_1“ ~ (197 + 212) = (L9+21)(19% — 19 - 21 + 21%) _ (192 + 212)

1

=192 - 19- 21 + 247 - 19% — 2¢/= —19 - 21 = —(20 — 1)(20 + 1) = —(400 — 1) = —399.

e 432 HpE,I[CTaBbTe BhIpayKeHHe B BHJe CTeIIeHH C [IoKasarejaemM 3, eCJIk 3TO BOSMOAHO:

125, ) 27Tm*'n'? ) rig’r8gi!
P’ A 13 ’ € 8/ *

a) 27a°"*;  ©) 8x®y'®°z'%;  B) 64a'b%*a’h; 1)

i

33 IIpounraiiTe BolparkeHuA:
(A + B)% (4 - B)%; A2 + B3 A2 — B3,

Coo*rnecwre NpHBENEeHHBIC HHME 3alHCH C OJHHM H3 3THX YeThbIpeXx Bmpa}neﬂnﬁ, VKa-
3aB BO3MOXKHbBIe A u B:

a) (2x + 1)% r) 8y® — 2725 xK) (ba — 3b)%; K) —125¢% + d'3;
0) 64c¢® + d°% n) (12p* — 15¢%)%; 3) r'" 4+ 8s%; a) (6z + 11)%
B) (—x* + y')*; e) m"® + 27n*; n) (9k + 8)% M) 125" — a®.

3'}".'—Elm|won. Trn.,u 2 81
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i)

437

439

82

1) BanumuTe NPOM3BEAeHNe CYMMBI ¢ U b 1 HEIIOJIHOrO KBaJipaTa PasHOCTH @ U b Kak
MHOTOYIEeH CTaHJAapTHOro Bujga. Yro Bel 3ameuaere?

2) B nmonydennymo ¢gopMmyay moicraBbTe (—b) BMectro b. Kaxkas ¢opmysia nojydu-
jach?

3) Hcemonb3ysi moJiyueHHBIE pABEHCTBA, ¢(hopMyIMpyHTe COOTBETCTBYIOIIHE IpaBHJIa H
cpaBHHUTE CBOM (DOpMyJIMPOBKH ¢ hopmynupoBkamu Ha cTp. 80-81 yuebHuka.

435' Hoxaxxure, 4TO:

a) —a® — b® = —(¢* + b*); 6) b* — a@* = —(a® - b°).

[lonb3ysck QPOPMYIAME CYMMEI M DA3HOCTH Ky0OB, HJOKAXKHUTE, 4TO JJIA JIOOBIX a u b
BEPHO PaBeHCTBO:

a) (—a — b)(a® — ab + b?) = —a® - b r) (a + b)(—a? + ab — b%) = —a® - b?;
0) (—a — b)(—a* + ab — b*) = a® + b% n) (—a + b)a® + ab + b?) = b® — a’%
B) (a — b)(—a* — ab — b%) = b* — a% e) (—a + b)(—a* — ab — b*) = a® — b3,

BrimoniHUTE YMHOXEHHE!:

a) (@ + 1)}a® — a + 1); m (2p + 3)(4p® — 6p + 9); 1) (2n + m?)(4n? — 2nm? + m?);
6) (b — 1)+ b+ 1); e) (3¢ — 4)(9¢* + 12¢ + 16); K) (—v — 4w)(v* — 4vw + 16w?);
B) (—c — 2)(c® — 2c + 4); k) (—Br + 2)(2572 + 10r + 4); 1) (5t — 3r)(25¢% + 15tr + 9r);
r)(8—dld*+3d+9); 3)(—1-4s)1 — 4s + 16s?); M) (—4z + 2s)(1622 + 8zs + 4s?).

Sanuuare BbIpaiKeHne KaK MHOIOYJIeH CTaHJapTHOrO BHAA:

a) (22 + 1)(x* - 22 + 1); #x) (3d? + 2¢)(9d* — 6d?% + 4c?);
0) (1 —23)(=8+ 2* + 1); 3) (4p® — 5g*)(16p° + 20p*g® + 25q%);
B) (=2 — 5yt — 25)(b — yY); u) (—2r5 — s} 4r* — 2r°s® + 319);
r) (a® — 2)(a' + 2a° + 4); K) (—25m®% + 10m®n® — 4n°)(—5m® — 2n3);
1) (—4 — bA)(-b° + 4% — 16); 1) (~9K® — 12k*s® — 16510)(3k! — 4s%);
e) (—¢? + 3)(—c* — 3¢c® — 9); M) (0,17° + 0,2s%)(-0,01r2 + 0,02r°s* — 0,045°).
Boruuciure, ACHOAL3YA QOPMYJIBL COKPAINEHHOIO YMHOMKEHNA:
318 -19% 39° + 413 .
a) 212 4 31 10; p) AL _ (392 4 412,
1273 4+ 673 = 48% — 523
6) 2L OT 197 67 n 202 (4ge 4 522,

Kaxoit ogHOUYNIEH MOKHO MOACTABUTH BMeCTO A, 4TOOBI IMOJXYyUYHMBINIEECs PABEHCTBO
CTAJIO TOMKIAECTBOM?

a) (2x + A)4x® — 2xA + A% = 8x® + 2Ty%

6) (A — 4b)(A% + 4bA + 16b%) = a® — 64b3;

B) (A — 3¢c)(A2 — 3eA + 9¢?) = —27c® — 8d?;
r) (-4t + A)(16¢* + 4tA + A?) = 1255 — 64145,
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441} Banumnre BhIpaskeHHe KaK MHOTOUWIEH CTAHAAPTHOTO BUJA, MCIIOAL3yHd HYXKHYIO Gop-
MYJIV COKPAIlleHHOTO0 YMHOXKeHHA:

a) (a + b)(b? — 2ab + a?); r) (z — s}2® + 2zs + s?);
6) (—¢ — d)@* — cd + ¢?); n) (p = Qp* - 2pg + ¢%);
B) (—x + y)(x* + xy + y*); e) (-m — n)(m* — mn + n?).

442 BeinmosnauTe YMHOMXeHHe MHOTOYJIEHOB:

a) 5(a? + 2)(a* — 2a® + 4); n) (x + 3)*(x% — 3x + 9);
6) b(b — 3)(b2 + 3b + 9); e) (—y2 + B)Ay" + 5y* + 25);
B) 3¢(—¢ — 1)(¢?2 — ¢ + 1); w) (22— 1)2% -z + 1)z + z + 1);

r) 5d%(—d + 5)(d® + 5d + 25); 3) s%(s? + 2s + 4)(s — 2)(s + 2).

443 Hpenc'ranb're MHOT'O4YJIEH B BHJe IPOU3BeAEeHHS ABYX MHOI'OYJIEHOB!

a) x* - 27; n) 8p* - 0,001; n) 64m® — 27n?% H) —a®b® - b5
6) 64 + y% e) 125 + 27¢%; k) —k* — 0,0087%;  0) —27x%2° + 2%
; 1 64 ‘
B) —a® - b% k) —0,027 - 64r% x) 2—7x3 = my“; n) p*¢*r* — 125p°%;

ry b + ¢3; 3) -0,125s% + 8; M) 64p° + 21647 p) 343 + rt&
@ Pemure ypaBHeHUe!:

a) (x + 2)(x% - 2x + 4) — x(x — 3)(x + 3) = 26;

6)6(y + 1)+ 2y — D +y+1)— 2y + 1) = 32;

B) (s + 2)3 — 5(3s + 1) + (25 + 1)(4s2 — 25 + 1) = 53;

r) 52(z — 3)> - 5(z - 3) (2% + 3z + 9) + 30(z + 2)(z — 2) = 42.

445' Hpe,nc'ranb're BhIpayXeHue B BHJe NpPOou3BeJeHHA MHOI'OUJIEHOB:

Ta)(x—-TB-1; r) (5a — 4)* - 8; x) 64(m + 5)* — m?
6) (y + 9)° + 27; n) (76 + 3)? + 125; 3) n¥(n — 8)° + 8n%
B) 64 — (z — 5)% e) 0,216 + (¢ + 0,2)% u) 34355 — (r — 11)% .
@ JokaskuTe, 4YTO 3HAUEHUE BHIPAYKEHUA:
a) 72% — 443 pennurca Ha T; B) 97° + 93% menurcs Ha 19;
6) 215°+ 94° pgenurca Ha 3; r) 396° — 114% penurcs ma 141.

E YupocTare BhIparkeHue:
a) (x + y)x* — xy + y*) — (x — Yy} + xy + y*);
0) 2(z — 3}z + 3) — (2 — 2}z + 2z + 4);
B) 2(2 — t)(4t + 3) + t(t + B)> — (¢t + 4)(t® — 4t + 16);
r) (p* - 3)°— (p* — 3)(p* + 3p* + 9);
A (¢* = INg' + ¢* + 1) ~ (¢* - D™

3'/,* 83
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4481 Haiigure 3HaueHHe BHIPAYKEHUS MPH AAHHBIX 3HAYEHHUAX NePEeMEHHBIX:
a)2a*+ 9 - 2(a + 1)(@a* —a + 1) upun a = 11,7;
6) b(b + 2)(b — 2) — (b — 3)(b* + 3b + 9) npu b = 2,5;
B)3(c— 1)+ (c+2)c®—2¢c+4) - (c + 1) upu ¢ = —3;
r)(d -1 —4d(d + 1)(d - 1) + 3(d - 1)(d* + d + 1) upu d = -2.

449 Coxpa’m’re ﬂ.pOﬁb IIPpH AOIIYCTHMBIX 3HaAYeHHMAX IePeMeHHbIX!

) 4x + 4y, 5) 4m?* — 9n? | 27a® - 125b°

By’ 8m? — 27n® %) 9> - 30ab + 256°°
5) 32— 3t" vy 250"~ 16" o) 16¢* + 12cd + 94
9z — 2t 125p° + 64" 64c° — 27d°
450§ Ilpu aonycTUMBIX 3HAYEHHAX TEPEMEHHBIX AOKAKUTE TOKAECTBO:
x3 —_ ![3 _ 5. a.'} — b:i g a3 + b3 _ 2 2.
a}xy+x_y (x+ y)5 B —ab+0 af+rab+pr ¢ TOS
2+ o et —dd — 2
6}z+s zs = (z — s)% r) c—d cd = ¢* + d-.

451' ,H,OKa}KHTE, YTO 1nIpH n000M IIeJIoM ( 3HaAYeHHEe BbIpay eHHsdA NeJJUTCA Ha a:

a) (¢ + 11 - ¢*, a = 11; r) 343 - (6g + 1), a = 6;

6) 8¢° + (17 — 2¢)*, a = 17; n(7Tg+ 11 —-64,a=T;

B) (40 — 2)®* + 8, a = 4; e) 3¢® — 3(q — 4)*, a = 12.
452 CpaBuure 3HAYEHHSA YHCIOBBIX BhIDAMKEHHIA:

a) 369 — 129 1 (36 — 12)5%; B) 53? + 462 g 25— 46",

6) 48° + 24° u (48 + 24)%; r) 2431 4 904,
453§ Haiinure 3Hauenue BuIpaxkerus a® — b, eciu U3BECTHO, YTO:

a)a—b=4uab=-1,75; 6)a—b=-5uab=-6.
4541 Haitpure snauenue Bbipaykenus a® + b®, ecam M3BeCTHO, UTO:

aja +b=06mwuab=8,75; 6)a+b=-2nab=-8.
455§ Ilpexcrasbre BhIpaskeHHe B BHUJIe MPOM3BENEHNA MHOT'OWICHOB:

a) a*b® - 8; r) xy® — Zx; x) (¢ — d)® + (—¢ — d)?

6) X’y*2* + 15 n) ¢’ —c; a) (a + b)* — (a — b)%;

B) 1 — p°q°r%; e) m°n® + 2Tm®n? u) (x — 5)® + (x + 5)%.
456§ 3anmmure BhIpakeHMe KaK MHOPOWIEH CTAHAAPTHOIO BHAA:

a) (@ + 1)(a@* — a + 5); n) (2p — 3)(4p* + 6p + 10);

6) (b — 1)(b% + b — 3); e) (3q + 5)9¢* — 15¢g + 17);

B) (—¢ — 2)(¢? — 2¢ — T); #x) (m + n)(m® — 3mn + n?);

r) (8 — d)(d? + 3d + 6); 3) (r — s)r2 + brs + s?).
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Kakumu MHOro4IeHaMu MOXHO 3aMeHHUTb A, B, C 1 D, 4T00BI paBEHCTBO CTAJIO TOMK-
necTBOM?

a) (2x + A)B + 9y*) = C* — D3 B) (3m + A)B + C)= n® + D%

6) (A - 4p)(25¢*> — B)= C?* + D3 r) (br— A)B — C)= D? — 8s'2,

a) [IBa menbIX 4YMC/a OpH AejeHHN Ha 4 JalT B ocTaTKe coorBercTBeHHO 1 m 3. Io-
Kasarb, 4TO CyMMa Ky0OB 9THX 9HCeJ geJuTcd Ha 4.

0) JIBa uenbix YmciIa OPU AeJeHWHM Ha 7 JAOT B ocraTke coorsercrBeHHO 2 u 3. lo-
Kas3aTh, 4TO CyMMa Ky0OB 9THX YHCEJ AeJUTCA Ha 7.

JlokasKuTe TOXKIECTBO:

a) (x = y)x + y)x' + %Y + y') = x5 - Y&

6) (@ — b)(a + b)(a® + b*)a® + a'b* + b%) = a'* - b'?
B) (c —_— d)Z(c + d)E(cd + czdz + d-l)z - clz —_ 2c5d5 + d12;
r) (p* — ¢)P* - pq + ¢)P* + pg + ¢°) = p° - ¢~
HoxaxuTe, 4To cCyMMa KyOOB Tpex MOcCJef0BaTeJbHBIX IEIbIX YUCes JeJUTCH Ha 3.

461' ITpounTaiiTe BEICKA3BIBAHKE U ONPEAEIUTE, NCTHHHO OHO WU JIOMKHO. 1 J10xk-
HbIX BBICKa3bIBAHUH IIOCTpOﬁTE OTPHAIEHHA U JOKaMKHUTEe HCTHHHOCTD OTpHI.(a.HHﬁ:

a)3p,geZp =g r)3p, qe Z:p?=—q;
6)3m, n,l e Nym=1l:n®=ml DY x,yeQ (x—yP=x—y%
B) da, b e Q: a®= 4b% e) Ve, deQ cd - cid =0.

Ha npunaske marasuHa ObLIO ABe KOpoOku ¢ momuaopamu mo 450 mITyk B KaKIoi.
IMomMuzaops! B pasinIHBIX KOPOOKaxX OTIHYAIHCH HEeHOH npofasmu. Tax, HOMHAODPHL U3
[IepBOM KOPOOKHM MOJIKHEI ObLIM mpogasaTh mo ueHe 50 p. 3a 10 mTyk, a us Bropoit —
o nexe 40 p. 3a 5 mryk. Takum o06paszoM, Bce TOMHAOPHI U3 NIEPBOil KOPOOKU CTOMIH
50 - (450 : 10) = 2250 p., a u3 Bropoi — 40 * (450 : ) = 3600 p. 3nauyur, 3a Bce HoO-
MHJOPBI M3 3TUX ABYX KOPOOOK ILIAHMPOBAJIOCH NMOJNYYHUTEL BEIPYYKY B cymme 5850 p.
IIpopasen paccyzmi, 4uro, B3AB u3 neppod Kopodxu 10 moMuzopoB, a U3 BTOPOH 5,
OH JoJikeHd npoxars atu 15 mommmopor 3a 90 p. [Tosromy OH cMeruas IIOMHZOPHI U3
obenx xopobok BMecTe 1 npogaBain Bce 900 momuznopor no nese 90 p. 3a 15 mryk. B
peayibTaTe UM ObLIA [MOJYYeHA BeIpyYKa B pasmepe (900 : 15) - 90 = 5400 p., To ecTh
Ha 450 p. MeHbIIe TOro, YTO OH JOJIIKeH ObLI HOJYYATH 0T ONPOAAKH BCEX IIOMHUJ0POB.
Iouemy Tax npownsormwnio?

CpaBHUTe 3HAUEHHUS YUCJIOBBIX BEIPAXKEHMM:

a) 5,3 (-4) - [ -3| o 5,3 (-4)-(-3);

6) (-7,8):(-3,6) (- |-7|) m T7,8:3,6-|-7];

B) 10,2 - (-5) - ( —4) z [10,2-5-(-4)};

r) (9,70 - (-4,5)* - | -2 m [9,7%: (-4,5)*| - (-2)".
Haiigure MHOMECTBO IeJBIX PellleHHil HepaBeHCTBAa:

a) -2 < x <4; B) 6 < x < —2; nl<x-3<5; ) 2<x-7<8;
6) 3<x<T; rlx|<2; e)2<x+4<9; 3)|x+5]|<2.

4~TIlerepcon, T k1., 4. 2 85
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EGSI a) B mpoussesennu Tpex YmHceJ NEPBBIH MHOMKHTeNb yBenwuusam Ha 50%, a BTOpOH

1 -
YBeJIMYUIIH Ha 33§% . Kak Hano U3MeHUATHL TPETHIT MHOYKHUTENb, YTO0BI ITPON3BEICHHUE

He U3MEHHJIOCH?

6) PassHocTb nBYX unces pasHa 58. Haliure aTu umcaa, ecay U3BECTHO, 9To 7% of-
HOro M3 HUX paBHO 35% ppyroro.

B) B Hauajyie ssuBapsa umcyo KeHIuH, paborasmux B marasuHe, cocrasisio 80% or
ypcna BCceX COTPYIHHAKOB 3Toro MarasuHa. Ilocime Toro xaxk B ¢eBpajie YBOJHIHUCH
8 sreHmEH, a 10 MyXuUuH OBLIM TPUHATH Ha paboTy, YHUCIO MYMKYHAH H KEeHIHH,
paboTarwinux B 9TOM MarasWHe, CTAJ0 OAUHAKOBBIM. CKOJBKO COTPYAHUKOB OBLIO B
9TOM MaraswHe B Hayaje SHBapsa?

r) [Isa saBozma nosxHbl ObLIM BMecTe BBINYCTUTH B sHBape 360 aBromobunei. OxHakKo
mepBBIA 3aBoJ nepessimonuua naad Ha 10%, a sropoit — ma 20% . IlosTomy oHH BBI-
nmyceTAan BMecTe B sHBape Ha 40 aBromobumeit Hoabiie 3anjgaHupoBaHHoro. CKOJIBKO
aBTOMOOMJIEHd CBepX IJIAHA BBINYCTHJ B AHBAPE KaXIblIil U3 3TUX 3aBONOB?

466 HssectHo, uto [ a | = 5, a | b | = 7. Kakne sHaueHUA MOMKET OPHHHMATH!

a)|a+bl; 6) a—b|?

467. HaiiguTe ocTaTok oT aejneHnsa yucaa 6'° ga 7.

@ BremonunTe VMHOMXeHHe:

a) (—x —3)(x*—3x+9); B)(p - 39)p* + 3pg + 99%); n) (—62 + 5)(362> + 30z + 25);
6) (4 — y)y? + 4y + 16); 1) (-2 — 3t)4 — 6t + 9¢%); ) (—Tm + n)(49m? + Tmn + n?).

4-69' 3anumuTe BbIpayXeHHe KaK MHOI'O4JieH CTaHAapTHOrO BHAA:

a) (—x° — 4x° — 16)(4 — x%); r) (-8p° - ¢')N9p° — 3p’q* + ¢);
6) (y° — 3y + 3y° + 9); 1) (-6m? — n')(-36m* + 6m*n’ — n'');
B) (-2 — 28)(—=° + 22 — 4); e) (br® — 3s*)(—25r1° — 15r3s* — 9s5),
470 Beruucanure, HCnonab3ys (GOPMYINIBI COKPAIIEHHOTO YMHOMKEHUSA:
a) w +03-57; 6) % (792 + B1Y).
471 Kakoil ogHOUJIEH MOMHO IIOJCTABATH BMecTO A, 4TOOBI MOJYUYHBIINEECH PABEHCTBO

CTAJIO TOKJecTBoOM?
a) (4p + A)(16p? — 4pA + A?) = 64p® + 125¢5;
6) (A — 6n)(A% + 6nA + 36n?) = 27mS — 216n°.

BrimoaunTe VMHOMXeHHne MHOT'OYJIEHOB:

5

a) x(x — 2}(x? + 2x + 4); B) (—2% + 2)%(z* + 222 + 4)%

6) 4y(—y — 3)(y?> — 3y + 9); r) (82 — 4)(t2 — 2t + 42 + 2¢ + 4).
4730 IlpencraBpTe MHOrOWIEH B BMAE MPOM3BEIEHUA JIBYX MHOIOUJICHOB:

a) a® — 64; B) 27¢* — 1000; o) 27p® — 64r%; w) —25° - 8%

6) 8 + b%; r) 216 + 0,001¢%; e) —x? — 8y°; 3) —125d%® + a's.
86
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Pemure YpaBHeHHe:
a) (x + 3)(x% — 3x + 9) — x(x — 4)(x + 4) = 59;
6) 9(b + 2)2 + 3(b — 4)(b% + 4b + 16) — 3(b + 1)* = 3.

Hpe,uc'ranb're BbIpaxeHHe B BHe [IPDOHU3BeJIeHUA MHOI'OYJIeHOB!:

a) (a + 7)° + 64; 6) (96 + 5)° — 27T; B) c®(c — 6)® + 125¢°.
HoxaxuTe, 4TO 3HaYEHNE BHIPDAKEHHUS:
a) 68%— 243 gemmtcs Ha 11; B) 79%+ 95° nenurcsa Ha 58;
6) 3263+ 54° genutca na 38; r) 424% - 318?* genurcs Ha 53.
Coxparure gpobb IPH LONYCTHMBIX 3HAYCHUAX IIEPEMEHHBIX:
a) 541 + 5:?; 5) 25223— 164 : 1) 10200:?53 - 27y* y
at+b 125p® — 64¢° 100x? + 30xy + 9y
6) 9¢3 — 9d3; r) 49m? — 16n2‘ : &) zt + 122% + 36#2
5c — 5d 343m* + 64n? z% + 216¢°
[IpexcraBpTe BeIpakeHHe B BHJE NPOM3BEJEHAA MHOTOYJIEHOB:
a) x5y° — 1; B) a%y’ — t%a?; n (2x + y)® — (2x — y)%;
0) 525 — 4052 A e) (4x + 5y)' + 4x + 5y.
HaiiguTe MHOKECTBO LeJILIX peHIeHUi HepaBeHCTBA:
a)-3<y<1; B)-4 <y<-1; n2<y-4<3; K)-1<y-1<1;
6) 6 < y<8§; r)|yl<3; )<y +2<T; 3) |ly+3|<4.

a) B mauane 2008 roga ymciao My»K4mH, paboTaBIIUX B OJHOM H3 (PHJIMAJIOB NOHYU-
KoBo# KommaHuu AntoHa u Kciomm, cocraBiasmo 60% or umcsia Bcex COTPYOHHKOB
atoro (hunuana. B reueHue roga ysosuaock 10 my:xumH, a 6 KeHIHUH OBLIN IPUHATHI
Ha pabory. ITocie aTOro oKasajaoch, YTO MYKYMH — paOOTHUKOB 3TOTO (pUIMAa CTATIO
CTOJIBKO K€, CKOJBbKO KeHIuH. CKOJBbKO COTPYAHUKOB pabGorano B aTom (uauaie
[IOHYHKOBOH KoMnaHuu B Hauase 2008 roma?

6) IBa hunpana NOHYHKOBOK KOMIAHHUH JOJOKHEI OBLINM BMECTe BRINYCTUTE B JeKabpe
40 T TOHYHKOB. B KOHIIe IeKabpsA BBIACHHJIOCH, YTO IIEPBHIH (DHAIMAAN TepPEeBbINOJIHMIII
wiad Ha 20%, a Bropoi — Ha 30% . A MX COBMECTHHIH BBIIYCK B Jexabpe cocraBui 50 T.
CKOJIBKO TOHH IIOHYHMKOB CBEPX ILIaHA BBINYCTHI KAYKIbli U3 aTHX (iiuasnos B gexadbpe?

Haitnure ocraTok or neneHus uucia 382 ma 9.

482' Hoxaxure, uro cymma Ky6oB A u B genurca na 36:

4 _ (11 3_-2 2, 2, 3.3 1

145 (:'112+124 7’15 2 g 363.1.‘5+83 7 28'4+24 9
A= 2 .11 g8y BT % .4 2 1

105_3ﬁ 12§+8?:2? 7§—157'5:24

ok
e Y nByx rpuOHHKOB CIIPOCHJIM, CKOJBKO OHM cobpanu rpubos. Ilepeerit us HUX

CKasaJj, 4YTo OH coOpas rpuboB B JBa pasa MeHbIIe, YeM BTODOH, ILIIOC eIle
30 rpubGoB. A BTOpPO# IPUOHUK CKa3ajl, 9TO OH cOOpaJl CTOJBKO K€ TPHO0B, CKOJIbKO
nepBeiit, mwiroc eife 50 rpubos. Cronbko rpubos cobpanu oba rpubHIKa?

&
CKOJIBKO uncen cpenu nepBeix 100 HaTypajJbHBIX YHCeJ, KOTOPbIe He JeJATCA HU Ha

4%

2, H1 Ha 3, HU HA D, HU Ha T?
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§ 4. PasanoxeHue MHOro4YN1€HOB HA2 MHOXUTENN —

1. BeineceHne 001ero MHOMKHTENS 3a CKOOKH

38

Budemwv u desamv nosoe —
oueHwv 6onbuioe ydosoascmaue,

BoawTep (1694-1778),
dpannysckuii dumsocod

s Toro 4robs1 pasobpaTbcsa B TOM, YTO 3HAYMT PasjIOKHTh MHOT'OYJIEHBI HA MHOMKHTE-
JIA U 3a4eM 3TO HY»KHO, BBIYHCJIHM IIpOH3BeAeHue ABydaeHoB (x + 1)(x — 2). ITonyuaem

(x+1)(x-2)=x*+x-2x-2=x2-—x - 2,
A remeps pemuM ypaBHeHne: x? — x — 2 = 0. MbI TOJBKO YTO TMOJYYUITH, 4TO
x—-x-2=(x+ 1)x - 2),
Ho3TOMY
¥*-x-2=0(x+1)(x—2)=0.

Hponase,aenne HEeCKOJIBKHX MHO}KHTGJIeﬁ Torga ¥ TOJBKO TOrga paBHO HYJIIO, KOorjga
XOTsaA OBI ONMH U3 MHOKHTeJIeH paBeH HyJo. CienoBaresbHO,
(x+1)x-2)=0=x+1=0nmx-2=0
Ho MBI y3ke yMeeM pemaTh Takue YPaBHEHHA:
x+1=0&sx=-1,
x—2=0cx=2.

TakuMm obpasoM, KOPHM HCXOAHOTO VPaBHEHHA X = —1 u x = 2,

Ecyu OBI MBI He Y3HANIH, 9YTO MHOTOWIEH X* — X — 2 MOYKHO IPEACTABUThL B BUJE NPO-
napegenud (x + 1)(x — 2), To He cMorjau OBl PEIUTH JAaHHOE VPABHEHHE, TAK KaK IIOKa
He 3HaeM 001ero crocoba pelleHUA yYpaBHEHHH TAKOTro BHA.

YMmenue pacm:a&weamb MHOZ20YJIeHbL HA MHOMCUMEJAUL, TO eCThb IIPeACTaBJATE HX B
BHle MNPOH3BEeJEHUA OBYX HJIIM dogee MHOT'O4YJIeHOB, OKas3bIBaeTCAd OYeHb ITOJIe3HBIM IpPH
PEIlIEHUH Pal3JIMUHBIX 3amad. A 3HAYWT, HAM HAJ0 3TOMY HAYYHTHCSH.

Crenyer oTMeTHUTh, 4TO JI00OH MHOTOYJEH MBI BCETZa MOKEM IPEACTABHTh B BHJE
IIPOM3BEJEHUS HEKOTOPOrO YMC/IA MU MHOIOUJIeHA, IpUYeM DeCKOHEUHBIM UKMCJIOM CIIOCOGOB.
Iyt TOrO0 JOCTATOYHO BHIHECTH 34 CKOOKH J11000¥ UMCIOBOM MHOMKHUTENb, HATIPHMED:

x?2—x-2=20,5x2-0,5x — 1) = %(3:r2 -8x-6)=0,25x2-5x-10)u 1. a.

Ho Takoe pasno;eHue Ha MHOMKHTEJNN He IIOMOKET HaM B pPelleHMHM MHOI'MX 3ajad
(manpumMep, B pellleHHHM YypaBHEHMNS, KOTOPOe MBI TOJBKO uTO paccMmorpenn). ITosromy,
Korjga Mel OyeM rOBOPDUTE O PABJIOIKEHUY MHOTOYJIEHOB HA MHOMKUTEIH, MbI 6yjeM UMeTh
B BHAY Pasjo)KeHue MHOTOWICHOB Ha OYKBEHHbIE MHOMKHUTENH (TO eCTh TAKHE PAa3JIOMKeHHs,
B KOTOPBIX KaMKIBIH MHOrOYJEH-MHOKHUTE]b HMeeT CTeleHb, OOJbINYI0 HYId).

Hanpumep, onepamuio npeacraBieHus mHorouwneHa 2a + 2b B Buge 2(a + b) MbI He
OymeM CUYMTATH OIepalueil pasioiKeHUs MHOTOUJIEHA HA MHOMKHATENIH, a OymeM CUHTATH
omepariyell BbIHECEHU s YHUCJI0BOI0 MHOMKHTENA 38 CKODKY.




Hrax,

Onpedenenuwe. Pa3ioKuTh MHOTOYJIEH HA MHOKHTeNHU (HAa GYKBEHHBIe MHOMKHUTEHN) —
9TO 3HAYMT NMPEACTaBHUTh €r0 B BHJe NPOU3BeAeHUA ABYX MM Oojiee MHOTOUY/IEHOB, CTEIEHD
KOTOPBIX OoJibmre HYJIS.

Pa3yioskuTh MHOrOYJIEH Ha MHOMKHTEJIW He BCErja JIerKo, a IOPOM W HeBO3MOJKHO.
TIouck coorBeTcTByIOLIEro cmocofa pPas3iioiKeHUWsA — MPOIECC TBOPUECKUI, TPeOYIOmuii
6onpmioit mzobperaressHocTH. TeM He MeHee CYLIECTBYIOT HPHEMEI, [T03BOJIAIOLIHE
YIPOCTUTE 3TOT MOUCK.

OpauM u3 HauOoJiee IIPOCTHIX CIOCODOB PAas3JIOKeHWs MHOrO4YJeHa Ha MHOMKHUTEJH
ABJIACTCH 6bLHeceHUue 00Wez0 MHONUMeAR 3a CKo0ku. JTOT cnoco® OCHOBAH Ha paclipefe-
JIATEJIBHOM 3aKOHE YMHOYKEHHA:

Va,b,ceQ: ab+c)=ab+ ac < ab+ ac =ab + ¢)

(m.m. 3.1.1 — 3.1.2).

Hanpumep, rasasiii wieH mHorouseHa 5x° — 10x? + 25x umeer MHOMKHUTENb HX.
3HAYUT, 3TOT MHOTOUJIEH MbI MOXKEM PACcCMATPUBATH KaK IPOM3BeJeHUe ONHOYJIeHa HXx U
MHorouyieHna x? — 2x + 5. Benb

5x? — 10x%* + 25x = 65x * x> — H5x * 2x + 5x - b = bx(x® — 2x + 5).

Taxum 00pasoM, MBI Pa3IOKMAIA MHOroOwIeH Hx® — 10x% + 25X HA MHOMKHTEJIH DX M
x* = 2x + 5.

IIpoBepuTh NPaBUIBHOCTD PA3JIOKEHUA MHOTOUYJIEHA HA MHOMKHTEIH MOSKHO Y MHONCE-
Huem. Tak, YMHOXKUB 5X HA MHOroujeH x? — 2x + 5, 3aNHCAHHLIA B CKODKAX, MBI ITOJYIUM
MCXONHBIN MHOrowreH 5x® — 10x? + 25x.

Brirecs o01iuii MHOMKUTENb 5X 38 CKOOKH, B CKOOKAX MbI 3a0HMCATNA MHOIOYJIEH, KaX-
ABIA 9JIeH KOTOPOr0o MBI Pa3fenjd Ha OX.

[TpoBegenHoe paccyeHre BepHO U B 001geM cayuae. [[efcTBUTENLHO, IYCTE BCE Yie-
HBbI HEKOTOPOro MHOroujeHa ca, + ca, + .. + ca,, n € N, umeroT o0l MHOXUTEND C.
Torpa ecnm ¢ # 0, To BeIHeCeM 3a CKOOKHM 00IIUMII MHOMKHUTEJNb €, BBINOJHUB CJEIVIONIHE
pPaBHOCHJIbHEIE ITpeo0pasdOBaHUA:

ca, + ca, + .. + ca, = ¢ + =2

Eciau xe ¢ = 0, o pasencreo ca, + ca, + ... + ca, = ¢ (a, + a, + ... + a)) Takxe Oy-
net BepHO. [losTromy BLIHEceHUHE 3a CKOOKH ODIIEro MHOMKHUTEJS, B OTJIHUYHE OT JeHcTBUS
JleJIeHUsA, BO3MOXKHO I MHOMKUTENell KaK paBHBIX, TAK M He PABHBIX HVJIIO.

HWrak, 4roObl BpIHECTH 3a CKOOKM OOIIMII MHOKHMTEJb ¢, MBI MOJKeM B CKOOKax
3aMHCaTh MHOTOYIEH, KAKABIH YJIeH KOTOPOro IOJYYeH B Pe3yJbTATe ero JeJeHHdA
Ha c.

3aMeTHM, UTO YIEHbl UCXOAHOro MHOroujeHa 5x° — 10x% + 25x uMeroT u Apyrue obiue
OyKBeHHBIE MHOMHUTENH: X, —X, —0X, 2x ¥ T.4. Ho 3a CKOOKH yjo0Hee BCero BEIHOCHTh
5x mnm —5x. B aTOM caydae 6 crobkax ocmaemcs MHOZOYAEH, 6Ce YJEHbL KOMOPOZO HE
umerom obuux OYyKeeHHbLX MHONcUumenet. ITpu smom Koapuyuenmosl 6cex LieHo8 Nory-
YuBUWLe20CA 8 CKOOKAX MHO204IEHA — Yeable YUCAaA, Komopble He umenm obuux deaume-
Jeit, omauunblx om 1. AMeHHO K TaKOMY pa3JIOKEeHWUI0 MHOTOYJIEHOB HA MHOMKHUTEJH MBI
H O6yeM CTPeMHTBCA, BBIHOCA ODIIHII MHOYKHTEJb 3a CKOOKH.

PaccMOTpHIM HECKOJIBKO IPUMEPOB MCIIOJL30BAHMSA PAa3JIOMKeHHA MHOIOYJIEHOB HA
MHOKHUTENU TPH PeleHuH 3anad.

cy\ _
+ .0+ -E;—) =c(a, +a,+ .. +a).
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IIpumep 1. Yupocrure npu a # 0 BeIipakeHue: e 33‘::7 —~ ﬁaz.
Pewenue:
3amMeTHM, YTO BCe YIEeHBI MHOIOYJIEHA, CTOANIEr0 B YHCAUTENe, UMEIOT OOIIUH MHOMHU-
Teab 3a. BelHeceM ero 3a cCKOOKH, pasfesNyuB KaXKIblil U3 YJIEHOB MHOTOYJEHA, CTOALIEro
B YHCJIUTEse, HA 3a.
IMonyuaem:
a(ELac _ 3ab _ ﬁ_aa)
9ac — 8ab —6a® _ _\3a 3a 3a/ 3a(3c - b - 2a)
3a 3a 3a )

Tenepsb, mockoasky 3a # 0, MBI MOXXeM COKPATUTH APoOb Ha 3a. B urore momyuaem:
9ac — 3ab — 6a® _

3a
OTMeTHM, YTO BLIHOCHTH 38 CKOOKH MOKHO He TOJBKO OJHOYJEHbI, HO U Oojee CJI0K-

Hble BhIPasKeHHA, eCIN OHM SABASAIOTCA OOLIMMHM MHOMKHTEIAMM BCEX CJIAraeMbIX HEKOTOPOMH
CYMMBI.

3c — b — 2a.

IIpumep 2. Pemurte ypaBHeHHe:
32x -1 -6(2x - 1)) -9(2x - 1) = 0.
Pewenue:
Boipa:xkeHue B JIEBOM YACTH YPABHEHHA COCTOMUT M3 TPEX CJIAraeMbIX, HMEOIIHX OO0LHit

MHOXHUTENb 3(2x — 1):
3(2x - 1 = 3(2x - 1) - (2x — 1)?
6(2x -1 =3(2x—-1)2(2x - 1)
92x - 1)=3(2x—-1)- 3
BrineceMm ero 3a cKoOKH M npeoOpasyeM BbIpajKeHHe, IIOJYYEeHHOe B CKOOKax:
32x - 1P¥-6(2x - 1) -9(2x - 1) =
=382x-1)-(2x—-12-32x~-1)-22x-1)-32x—-1)-3 =
=32x - 1)-[(2x - 1)*- 2(2x - 1) — 3] =
=3(2x — 1) - [4x® — 4x + ¥ — 4x + 2/ - 3] = 3(2x — 1)(4x? — 8x)
Bripaxenue 4x? — 8x, crosiiee BO BTOPOil ckoOKe, MBI TaK)Ke MOXKEM Das3jIoXKHTh Ha
MHOKHTEJIH, BBIHOCA 3a CKOOKH obmiuil MmHokuTenb 4x. [lonyunm:
3(2x — 1){4x%> — 8x) = 3(2x — 1) - 4x(x — 2) = 12x(2x — 1)}(x — 2).

SHAauYHUT, UCXOJAHOE YPABHEHHE PABHOCHUIBHO ypaBHeHUIo 12x(2x — 1)(x — 2) = 0.
IIpousBeieHMe HECKOJBKHAX MHOMKHTeNEH pPaBHO HYJIO TOTAA M TOJBKO TOIZa, KOrja
xoTA OBl OJWH U3 MHOXHUTeJ el paBeH HyJdw. CiegoBaTeNbHO,
12¢x(2x - 1)(x-2)=0 & 12x=0umu2x-1=0unmx-2=0 <
< x=0mmx=0,5nmmx = 2.

Omeem: {0; 0,5; 2}.

3amMeTuM, YTO NPH PelIeHWH NpUMepa 2 HaM IPHUILIOCH BBIHOCHUTH OOIIMIA MHOMKH-
TeJb 3a CKOOKH HEeCKOJBbKO pa3. Beab eciu Gbl MBI BHIHECJIH 338 CKOOKH TONBKO OAWH U3
ofmux MHO:EUTeNeH, x win 2x — 1, aro He Jano 6Bl HAM BO3MOYKHOCTH PEIIATh HCXOIHOE
ypaBHEHHe,
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@ m CoxkparuTe gpodb:

487

488

2a+2b o 24 . 4. ) 25p+d5q ) 27r + 185
3x - 8y’ 12¢ — 160’ 10 * M6r-210°

Kakoit ogHOWwIeH HAA0 IMOCTABUTL BMecTO A, uTo0bI PABEHCTBO IPEBPATHIOCE B TOXK-
JecTBO?
a) 36x%y = A - dxy; B) 18p'° = p* + A; I) 12abc = A - 3c;
6) bdz't? = 2TA - 2% r) 15¢%r* = 5A - rq; e) 9d%s® = 3A - 3d2.
BrruucanTe panuMoHANBHBIM crocobom, Kakoil 3aKoH yMHOMKeHHsI Bbl IPH STOM HC-
MOJIL30BATIHA?
a)6 - 19 + 6; B)34 -3+ 17-4; . I) 58 + 29 - 3;
6)27-5+ 18 - 5; r) 40 - 4 + 32 - 15; e) 72 + 36 - 8.
1) IToneaysck pacupeAeATeNbHBIM 3aKOHOM YMHOMEHNA A, BEIHECHTE 38 CKOOKH OO
YKCITOBOM MHOKHUTENh TPEMS DA3JUUYHLIMH Crocobamu:

x2—-x-2.
CKONBKO PABJIMYHBIX CHOCO0OB BHIHECEHHHA 3a CKOOKH OOIIerc 4uc/JI0BOr0 MHOMKUTEIIA
cyiiecTByer?
2) Haitgure npoussegenue aBy4ieHoB (x + 1)(x — 2). Yro BeI 3amevaere?

3) Hcmonp3ysa oNUH U3 CIOCODOB PA3JIOMKEHHA MHOTOUYJIeHA X2 — ¥ — 2 HAa MHOMKHUTeJH,
peninTe ypaBHeHHE:

x2—x—-2=0,
4) CpaBuuTe crocobbl IpeACTaBJIEHUS TpexdwieHa x° — x — 2 B BUJe NPOW3BEIAEHUS

HECKOJBKUX MHOMKHUTEJNeH, MonyueHHbX B 3aganuax 488 (1) u 488 (2). Yem oHM m0-
xoxu? Yem ornudarTcs?

5) IIpegnokuTe CROM BapHAHT ONpeJeNleHUA ONEpaAllHH «pPasjioXKeHHe MHOTOUJIeHa Ha

MHOKUTeNn». CpaBHUTE CBOE OIIpe/iesIeHHe ¢ OIpejesieHieM, IpUBeJeHHEIM Ha cTp. 89
yueOHUEKA.

Brinecure o0LIuii MHOKHTENL 38 CKOOKY H IPOBEPLTE [IPABUJILHOCTL CBOET'O Pe3yJib-
Tara, BEIIOJHHUB YMHOMKEHHE:

a) 3 — 3a; r) 4m — 8n; W) pg + 8p; K) 2kt — t2
6) 5b — 20; n) 15x + 45y; 8) ab — bc; a) m* + 3m;
B) 2 + 6¢; e) 18¢c — 72d% u) x% - xy; M) 722 — 28,

B Kaxux cayuasix Mbl TOBODHM, UYTO BBIMOJHEHO PAas/IoKeHHe MHOIOUYJIEeHA HA MHO-
KUTETHn?

Pa3zouTe MHOTOUJIEH HA MHOMKHTEJH TPEMsl PA3JIWYHBIME crocobamm:

6y% — 12y% + 36y.
Kaxkoe peiicTBue Haj 4ieHaMH JaHHOTO MHOrOYJEHAa HaAO BBINOJHHTHL, 9YTOOBI Haii-
T BhRIpa:keHme B ckoOkax? Kakoit o6mmii OyKBEeHHBIN MHOKHTENb yZoOHee BCero

BBEIHOCHTH 3a CKOOKH? Ilouwemy? CpaBHHTE CBOM BBIBOABI C BBEIBOZAMH Ha CTp. 89
yuyeOHMKA.
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)

| PasioxxaTe ABYWIeH Ha MHOKHTEIH:

" a) 3a° - 6a%; x) 9x° — Bx2y; w) 16m?n + 8m?n®  m) —p’qr — 5pqr;
6) 16b* — 8b% e) Tris + 21r%; K) —5u’vt — 10uv?; 0) 285ttv® — §Tt3v%;
B) 6ct — 12¢% x) 18pg® — 9¢%; a) —27a*b + 18a%b%  n) 8mn®t + 24mnt?;

r) 10d” + 30d®*; 3) 2a°+ 4a'b; M) 51c®d?® — 34c%d%; p) —15x°yz + 10x*yz22.
@ PaznokuTe TpexdieH Ha MHOMKUTEJIH:

a) ab — be + db; o) 3mn — 9m?n? + 12m®n?;  u) 8¢'d® — 6¢'d? + 16c3dY;

6) —xy — zy + yt; e) —8a'b + 16a%h? — 20a°b®; k) -20m*n® — 12m?2n* + 16msn?;

B) —2a + ab — ac;  x) 2p*¢* + 4pq® — 6pg; x) 15a'v* + 5a°0® — 10a°p°;

r) 3p = 2pq + 4pr;  3) 9x%y? - 6x%y® + 15x%y°5; M) 24r°s® — 161" — 40r'%°.

W3 6/10K0B, IPpUBEAEHHBIX HHKE, IMOCTPOHTE AJI'OPHTM PAas3JIoXKeHHA MHOro4YJieHa Ha
MHOKHUTEJH IIyTeM BhlHeCeHHdA o0mero 6yKBeHHOI0 MHOMKUTENSA 3a CKOOKH:

Hajiryn obuuit 6yKBeHHBIH

MmHOxkuTeJIb C BCceX UJIeHOB MHOTO4YJIeHAa
Hmeror 1u

BCe 4JIeHbI A
o01uil OYKBEeHHBIH
MHOMKHTEJH?

BanucaTh UCXOAHBIH MHOTOWIEH
B BHJe npoussenesna CA

HaiiTi 9T0T 00LIHII MHOMKHTEJb H
06o3HayuTh ero C,

ITonoxxure HOBOe 3HaueHue C paBHBIM
npoussefienuto C, u Haiiiennoro panee C

3anmcaTh pasyioiKeHHe B BHJE
npoussegenna CA

494' HaiiguTe 3HaUYeHNe BhIpaKeHHUsA PAlMOHAJIBHBIM CIIOCOOOM:

a) 6,98a — a® npn a = 1,98; ) H npu x = 1,5; y = =25

15z — 21
©) 3577 = 705 149 P 2 = 2,65
2
B) 32p%q — 25pq npu p = 0,5; ¢ = 30; k) H npu a = —0,3; b = 0,04;

= 3
r) 8m? — 18mn? upu m = 4,5; n = —%; 3) i :icicdl-?cifzda npu ¢ = 1,4; d = 5.

6) b%c — bc*npu b =T; ¢ = —-3;
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495' CoxpaTure Apodh NPHU AOMYCTHMBIX 3HAYEHHAX NMEPEeMEeHHBIX:

3xy — 6x 722~ 2lzd | x? + 2xy + 1P
8) Tyy — 1425 B) L% - 124° A B +5y
6) 5ab + 2bc; r) 3p® — 8pg ; ) Ta —Tb .
25a + 10¢ 24pq - 9p? a® — 2ab + b*"
496§ Ilokaxure, uro 3HaUeHNe BHIPA’KEHHA KPATHO a:
a) 21 -37 + 62 37 npu a = 83; n) 7 + 492 upu a = 8;
0) 46,6 - 8 — 17,6 - 8 ipu a = 29; e) 81° - 9 npu a = 18;
B) 92 - 75 + 28 - 48 npm a = 87; k) 36% — 6° + 36 npu a = 31;
r) 63 - 55 + 105 - 84 npu a = 39; 3) 25* + 57 — 25° npu a = 29.
497} PasnoxnTe MHOrOWIEH HA MHOMKHUTENN:
a) a(b + ¢) + d(b + ¢); A (x—yy - (x-y) n) s(t — 1) = n(1 — t);
0) bx(y + 2) — 3t(y + 2); e) (3z + t)* + (8z + t); K) 2m(4n — 3) — 3k(3 — 4n)%;
B) 6m(p — q) + Tn(q — p); &) 4m — n) — 8(m — n)’; 1) 232 — y*) + 2(y* - 2);
r) Ir(s — t) — 2k(t — s); 3) 2p(p —q) — (p — 9)% M) 4a?(b* + 3)* — 9c3(—b* - 3).
498} Pemmre ypasHeHMe, HCIONB3ys PA3JIOKeHHEe MHOTOUIEHA HA MHOMKHTEIH:
a) x2+ 3x = 0; e)c(3c — 1) - 2(3c — 1) = 0; x) ba® + 4a® = 0;
0) 6y —y = 0; k) 2d(5d + 3) + 3(bd + 3) = 0; M) bt — b% = 0
B) 8z — 122 = 0; 3) bm(m — 4) — 4(4 — m) = 0 H) s° — 35 = 0;
r) -T¢? — 1,4t = 0; u) 1(n - 8) + 6n(8 — n) = 0; o)t —6r=0;

) —3r + 1,82 = 0; k) —8p(6p — 5) — 4(6p — 5) = 0; ) 9d7 + 2d® = 0.
IIpexcraBbTe BBIpAXKeHHE B BUJE MPOU3BEACHUS MHOTOUJICHOB:

a) (4p — 5¢)(3m — 2n) + (4¢ — 5p)(8m — 2n); 1) 2*(Y* - 2°) + YAy - 2%);

0) (8¢ — 2d)(2r + 38) — (2¢ — Td)(2r + 3s); n) m¥(n — ry? + m¥n + r)%

B) (7a + 3b)(9c + 8d) — (6a + 2b)(8d + 9c); e) ab(c? + cd + d?) + ab(c? — cd + d?).

Paznoxxure MHOro4JIeH HA MHOMKHUTEJIH:

a) 3a(b — 1) — 2¢(b — 1) + d(b - 1); e)a(2 — x*) + b(x* - 2) — 2 + x%
6) Te(r — 8) + Bk(r — s) + 3n(r — s); x) x(a + b) + ay + by;

B) p(¢® + r®) + m(q® + r*) + n(g® + r?); 3) q(b* + b* - b) + b* + b* — b;
r)s(a+b+e)y=-ta+b+c)+ kla+ b+ e) u) 3b(m + n) + m + n;

m4zm+n-k)+bdym+n-kK) —-Te(m+n-k; &g RpP+q)—rp—rgq.
IlpeacraBeTe BHIpaskeHHe Kaxk mpouasenenwe (n, k, m € N):
a) 3n+2 + 35; B) 4m+3 — 4m; n) 22k+2 + 22&—2;
() 8 = e r) 6 — 551 ) Gt = (G
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HaiiguTe 3HaYeHHe BHIPA’KEHHUSA PAIMOHAJBHBIM CHOCOOOM:

a) x(z+3)—y(z+3) npu x =0,75; y = 0,5; z = -T;

6) ba(b — 2) — 4a(b — 2) npu a = 0,8; b = 14,5;

B) 4p°(q + 7) - 3p* (¢ + T) mpu p = -0,2; ¢ = 8;

r) (4m — 3n)5r + 2s) — (6m — 4n)5r + 28) npu m = -0,5; n = 2; r = 0,2; s = -3,

503' Hoxaxxure, 4ToO:

a) cymMMa IeJIOT0 4YHCJa ¥ ero KBajpara ecTh YHCJIO
YeTHOE;

0) pasHOCTE Ky0a HeJIoro 4Mcja M CAMOro 4ucJja AeJIHTCH
Ha 6;

B) CYMMA ABYX IOCJIEJ0BATEJLHBIX HATYPAJbHBIX CTeIle-
Heill unciaa 3 genurcesa Ha 12;

r) pasHoCTh JBYX IOCJEA0BATEJIbLHBIX HATYPAJIbHBIX CTe-
neHell uucyaa 5 geantceda Ha 20.

504§ Kaxue ns npuBeseHHBIX HUKe BBHICKA3BIBAHMI ABIAIOTCA OOMIMMH, 8 KAKHE — BhI-
CKasbIBAHUSIMHY O cymiecTBoBaHnu? OnpeaenuTe HCTUHHOCT BhICKa3biBaHUM., [lis
JIOMKHBIX BbICKA3BIBAHUI HOCTpOI‘:ITe OTPHOAHUA ¥ JOKa)KHUTe HCTHHHOCTD o'rpnnannﬁ:

a)Vae@:a*: a®=4a" r)VneN: 28" =17+ 47
0)da e, az0:a*-a?®=2a%; g ¥ ne N: 28 =747
B) Vae@Q:a*:a®®=a%+ a'% e)da, be@:(a—bP=a®-b.

M=uoxxectBa A, B 1 C 3aJjaHbl NepeYUCIeHHEeM KX 3JIeMeHTOB:
A ={-11; -8; 3; 5}; B ={-11; 2; 3; T}; C={8;519).

1) Hapucyiire auarpammy ditsiepa~Benna s MHOKecTB A, B u C 1 oT™MeTbTe Ha Heit
9JIEMEHTHI JAHHBIX MHOMKECTB.

2) Haiigure:
a) A N B; B) BUC; n) (AU B)NC; ) BN CNA;
6) AU B; r) BnNCcC; e)C U (AN B)y 3)AUBUC.

Hapucyiite aunarpammy Jiiiepa—Benna gaa mHoKecTB A u B. Haiiaure ux nepeceue-
HHe U o0BeauHeHHe:

aA)A={a:a=5n+3;neN;0<n<b}); 6)A=laia=-4n+3;neN;-2<n<2)
B={:b=83m+2;meN;-1<m<3}; B={b:b=3m+1;me N;0<m <3}

HEDEBE,IUITE B YKasaHHbIe eJHHHUIBI H3MEPEHUA H BLIUYHCIHUTE:

94

a) B KMJIorpaMMbI: B) B 4Aachl:
0,7 71— 595 kr + 615 r + 3,2 m; 45 mun + 2 cyrox — 12,25 u — 3600 c;
0) B CAHTHMETPHI: r) B pyoJuu:

15,9 m — 215 MM — 15,9 e — 21,4 am; 6,7 TeiC.p. — 1200 xom. + 245,3 p. — 90 xom.
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508' Cokparure Apobsb MPU JOOYCTUMBIX 3HAYEHUAX NEPEMEHHBIX:
9p? + 24pq + 164° . B) 4x® — 28xy + 49y ) 8m? — 36m?n + 54mn® — 27n?,
3p + 4q ; 4x® — 49,7 o~ am? — 12mn — 902’

49m? — T0mn + 25n*’ 25¢2 + 30c¢d + 9d* 16p? + 4pg + ¢*°

a)

509' Haligure HerogHOe yacTHOE B OCTATOK Ipu gedeHun Ha (—11) crexayromux uuces:
a) 0; B) 12; o) 15; x) 27; u) —45; 1) 98;
6) 5; r) —12; e) —15; 8) —-2T; K) 45; M) —98.

E Hoxaxmure:

a) Ecnu menoe umciao genurcsa Ha (—7), TO OHO He MO;KeT UpHu geneHuu Ha (—14) xa-
BaTh OCTATOK 9.

6) Ecsin nestoe uueno npu geisesuy Ha (—12) gaer ocratok 5, To 0HO He genurcd Ha (—4).

B) Ecnu mesoe umcno genurca Ha (—5), To npu genenuu Ha (—15) oHO He MOXKeT ja-
BaTh ocraTtox 11.

1) Ecnn menoe unciao npu genennu Ha (—36) gaer ocraTrox 35, To oHO He genuTcs Ha (—9).

511 a) Cpeguuit BospacT 12 Mrpokos 0ackeTbOJBHON KOMAaH/ABI paBeH 24 roja, a cpeaHUEH
BO3pACT 3TUX UI'POKOB BMECTE C TPEHEPOM paBeH 25 rogaM. CKOJIBKO JIeT TPeHepy dTOH
bacKkeTDOJBPHONM KOMaHIBI?

6) B ropoge N 0ObLI IpoBeJeH aHAIU3 CTOMMOCTH Kaprodena. s aroro Oblimn cobpa-
HBI faHHBIE O crouMocTH 1 Kr xKaprodens B 10 marasmHax @ Ha 5 PBIHKax ropoja.
ITocne BEIYMCIEHUI IIOJIYUYHIOCH, UTO B ropofe N cpegHAs CTOMMOCTEL 1 Kr KapTodess
B MarasumHax cocrtaBiseT 19,5 p., a cpegHAsA CTOMMOCTL Kaprodens Ha PHIHKAX —
18,3 p. Yemy paBHa cpeJHAA CTOMMOCTH 1 KI' KapTodess B 3TUX 15 TOProBEIX TOYKAaX
ropoga N?

B) BriexaB u3 MockBer B Cankr-IlerepGypr, aBromoduauct npoexas caadana 120 KM co
cropoceTbio 60 km/4, sarem 240 KM — co cropocTbio 80 KM/4, a mocaenuune 350 kM —
co ckopocThio 70 kM/u. C KaKoii cpefiHEell CKOPOCTLIO NIEPEABUTAJICH ABTOMOOHIUCT 110
nopore u3 MockBel B CaukT-IleTepoypr?

Mo:ker 11 cpegHee apudMeTHyecKoe 27 IeJbIX UHcea paBHATheA 19,87

513' BriEecuTe 00T MHOMHTEJb 38 CKOOKY M, BBIIIOJHHUB YMHOXXE€HHE, [IPOBEPHTE
TNPaBUJIBHOCTL CBOEr0 pe3yJbTaTa:

a) 17x + 51y; 6) a* + Ta; B) 4b® — 16b% r) y* - xyz.

E ©FE

4 Paznoxure MHOro4JIeH HA MHOMHTEJIH:

a) 16a? — Ta%; B) 5¢2d + 15¢d?; m) 8zt3 — 14225,
6) 7b° — 11b% r) 9xiyt — 27x%y%; e) 12pg® — 164°.
& BanuiuTe BhIpaKEHHe B BHJE MPOU3BEJCHHA MHOIOYJIEHOB:
a) ab — ac — ad; B) O9min — 18m?2n? — 12mdn3; n) 14x5y* — 21x2y* + 28x7y3;
0) —5x — xy + xz; r) 8r't? — 24r’t® + 20rt?; e) 12p8q° + 6p'q® — 48p°¢°.
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516

517

Haiinute sHaueHUE BBIPAYKEHU:

9z — 12
B) 9.7 - 94z + 16 PH 2= 3;

a) a'b? — a*v'npu a = 3; b = —2;

27 _ — 0.5 d = 40 7x? + 21y — 4=
6) 16c¢*d — 12¢d npu ¢ = 0,5; d = 40; r) P gy npu x = 4; y = 2.
Coxparure ApoOh OPU JONYCTUMBIX 3HAYEHUAX IMEePEMEeHHbBIX:

6ab — 12a x® — 2xy + y*. 9p* + 48pq + 64¢°

“ 3ab — 6a ’ B) 9x — 9y ° n) 9p? - 64¢* ’
6) 7c® — 4cd r) 3z — 4t . 5 27m?® + 8n®
21cd — 12d* 9z% — 24zt + 16t*° 9m? — 6mn + 4n*

PasiioskuTe MHOrO4Y/IeH HAa MHOMKHTEIIH:

a) x(y — 2) + y(y - 2); p) (¢ —d)? +(d — c);

6) 3b(a + ¢) — Te(a + ¢); e) (bx + y)* + (bx + y);

B) bmi(m + 2) — n(-2 — m); ix) a®(3 — b?)? + b3(b? — 3);

r) 8(p — 7) + 3¢*(7 ~ p); 8) 2p%(q® + 9)° - 12¢*(—¢* - 9).

Pemure ypaBHeHUe:

a) x>+ Tx = 0; r) a(4a — 1) — 5(4a — 1) = 0; xK) Tp* + 3p* = 0;
6) 9y*> — y = 0; 1) 3b(7b + 5) + 9(Tb + 5) = 0; 3)¢® - q' =0

B) —4z + 242° = 0; e) 4¢(8¢c — 12) — 5(8¢c — 12) = 0; u) 11p° + 6p® = 0.

IIpencraBeTe BhIpa)KeHHEe B BHJe IIPOM3BeJIeHNUA JBYX MHOTI'OUJIEHOB:
a) (7Ta — 3b)(4a — 3¢) — (8a — 4b)(4a — 3c¢);
0) (2x + d5y)(8z + 9f) + (2x + Sy)(11z + 5%);
B) p(p* ~ ¢) + ¢°(P* — ¢*);

r) mn(m? + 2mn + n?) + mn(m?® - 2mn + 2n?).

Haiigure sHaueHUe BBIpAMKEHWS:

a)ab—3) - bb—-3)upu a = 3,8; b = 2,3;
6) (3¢ — 2d)(6r + 38) — (3¢ — 2d)(4r + 5s) mpu ¢ = 7; d = 0,5; r = 0,3; s = 0,4.
Paso:xuTe MHOrOWIEH Ha MHOMKHTEJH:

a) dx(x — 1) — 3y(x — 1) + bz(x — 1); ) %8 -y?) + y@y® - 3) -3 + y%
6)m(m—n-p)—n(m—-n-p)+pm—-—n-—p); n Talc+d+c+d;

B)bala +b—c)+4bla+b—-¢)—6cla+b—-c¢); e)3m(z+r)—nz-nr
IIpencraBbTe BhIpaXKeHHEe KAk npoussenerue (n, m € N):

a] 5n+2 + 5:1; 6) Zm—a - 2m; B) 7n+1 — Tn-l; P) 83m+1 . 83m—1‘
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& M=osxecrBa A, B u C 3afaHbl DepeyucIeHUeM UX BJIeMeHTORB:
A={5;-34Th B ={-3; 2; 4; 9}; C=1{34;79}
1) Hapucyiite gnarpammy Siinepa—Benna ais MHOkecTB A, B u C u oTMeThbTe Ha Heil
QJIEMEHTBI JaHHBIX MHOMECTB.
2) Hangnre:
a) AU B; 6) ANC; B) C U (A N B); rANBnNC,

523‘ Hapucyiire nuarpammy Jiinepa—Benna sisa mHoxecTB A u B. Haiure ux nepeceue-
HHUe U 00beNHEeHHE:

A={a:a=Tn+5neN;1<n<5b5;B={b:b=4m+1; me N; 5<m < 8}.

526 HaiiguTe HemonHOE YaCTHOE M OCTATOK NpH AedeHUM Ha (—9) ciaenyoommx yuces:
a) 0; B) 11; n) 14; x) 25; n) —37; a) 56;
6) 6; r) -11; e) —14; 8) —25; k) 37; M) —56.
@l HoxakaTe:

a) Ecnu nenoe wueno menurca Ha (—3), TO OHO He MOKeT Npwu jAenenuu Ha (—12) jpa-
BaTh OCTaTOK 7.

0) Ecsii mestoe unesio npu aejleHAH Ha (—12) maeT octaTok 5, TO OHO He AeauTcs Ha (—18).

528 a) B nonumkoBo# Komnanum AHTOHA W KcCHOIIM npoBed aHa/u3 [eH HA HOHYUKH
V KOHKYDEHTOB B pasHbIX ropogax. CpeaHsad IeHa OZHOTO MOHYHKA B HATH TOpoAax
enrpansuoro perunona Poccuu pasua 15,6 p., B BockMu ropojax Cesepo-3amagaoro
perumona — 16,8 p., a B cemu roponax K:xuoro peruona — 18,6 p. Yemy paBHa cpenHsasa
IeHa ogHOro moHuYukKa B aTuxX 20 ropomax?

0) Ilo mopore u3 moma B oduc AHTOH npoexas Ha aBToMoOmiIe cHavaaa 12,8 KM co
ckopocteio 16 m/c, 3atem 11 KM — co ckopocteio 22 M/c, a mociaegaue 20 KM — co
ckopocthio 10 m/c. C Kakoif cpegueil ckopocTbio AHTOH exas us goma B obpuc? (Orser
OKPYTIJIUTE C TOYHOCTBIO IO AECATHIX METPA B CEKYHAY.)

529 Mosxer nu cpexnee apudmernueckoe 56 meabx ymcesn papHAThCH 13,2?

530 Hoxaxure, uro pasHocTs Ky6os A u B genurca ma 29:

_ 16 .34 22\ .6 . . _ .
A= (3318 2636 + 148) 611 + 15+ 20,15 : 2,5 — 100,9;

_ _ml, 4 . .10
B=17,5-T¢- (0,85 +35) + 75,11 : 3,7 - 3.

*
e 531’! B cTpoRy BHITIMCAJH OJXHO 38 APYIUM HATypaJbHbIe uucyga oT 1 mo 60:

1234567891011...585960
BrrueprauTe 100 mudp, uyrobsl ocraBnieecss 4HCI0 OBLIO KAK MOMHO

. a) 60aBIIHM; 6) MeHBIIINM.

53% Dyr6onbHBIN MAY CINUT U3 32 JOCKYTOB: 0eJIbIX MIeCTUYTrOJbHUKOB U YEeDHBIX NATH-
YIrOJIBHUKOB., Ka bl YepHBIH JIOCKYT IPAHUYHUT TOJIBKO ¢ OeJIBIMH, a KasKAbIil OeIblid —
¢ TpeMdA YepPHBIMM U TpemsA OesnbiMu. CKOJIBKO JOCKYTOB G€/IOr0 I[BETA B TAKOM Msaue?
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2. Cmoco6 rpynnmupoBKH

98

«Kakx noxasvieaem onvim, HUYMO ¢ MAKOU Cul0l He nobymdaem
a8bLcoKue ymol K pabome nHad obozauieHuemM 3HAHUA, KAK nocma-
HOB8KA MPYOHOU U 68 MO le 6peMs NoLe3HOl 3adauu».

Woranu Bepuyanau (1667—-1748),
IIBEHIAPCKHUN MATEMATUK

B HekoTOpLIX clyyasxX yAaeTcsa Pas3/IOIKHTh HA MHOMKHTEJIH H TAKHe MHOTOYJIEHEI,
YJeHbl KOTOPBEIX He MMeIOT OOIIero GYKBEHHOIO MHOMKUTEIIS.
PaccmoTpuM, HAaIpUMep, MHOTOYJIEH

3ac + 3bc — 8ad — 8bd.

Ero unedanl He MMEIOT 00IIero 6YKBEHHOI0 MHOMKHTeN . Ho MBI MoKeM Crpynmupo-
BaTh MX TaK, YTO IIOCJe HEKOTOPHIX npeoGpasoBaHUil 00l MHOXKHTeNb OYAYT MMETH
oOpasoBaHHEIe HAMH T'PYIIIEL.

Hanpmrmep, B nepByio rpynny o0'befHHUM IIePBLIH X BTOPOH YJIEHBEI MHOIOUYJIEHA, a BO
BTOPYIO — TPETHH W YeTBEepPTHIH (IIPH 3TOM €CJIH Iepej, BTOPLIMHE CKOOKaMH MBI IIOCTABUM
3HAK «MHHYC», TO He 3a0y/eM IIOMEHATH 3HAKH CJaraeMbIX B CKOOKAX Ha IPOTHBOIIOJIOMK-
veie). ITocne 9TOro M3 KaXKA0# rpynnbl BEIHECEM 34 CKOOKH OOH[HIl MHOMKHUTEJIB:

3ac + 3bc — 8ad — 8bd = (3ac + 3bc) — (8ad + 8bd) = 3c(a + b) — 8d(a + b).

MBI DONYYHJIA CYMMY JIBYX BbIPpAKeHWH, KayKJ0€ M3 KOTOPHIX HMMEeT MHOMKHTEJNb
a + b. BeiHeceM ero 3a cKoOKH:

3c(a + b) — 8d(a + b) = (a + b)(3c — 8d).
B pesynb'ra're HaM ygaJjochb pasno:&m’rh HCXD,I[HHﬁ MHOTOYJIeH Ha MHOMKHTEJ M.
3ac + 3bc — 8ad — 8bd = (a + b)(3¢c — 8d).

Croco6, KOTOPBIM MbI 3/eCh BOCIOJIb30BAINUCH, HA3BIBAETCA CIHOCOGOM IPYNIIMPOBKH.
OH cocTOHT B TOM, 4YTO MbI 00beJUHAEM YJIEHBI MHOIOY/IeHa B IPYNIBI TAKHM 06pasom,
yT0oOBI IIOCJEe MPOBEJeHUA HEKOTOPOr0 YHCJIa PABHOCHJIBHEIX IIPE0OPa30BaHHUM Y cJaraeMblX
HOBOTO BBIDAXKEHUA ITOABWJINCH 0OIHEe MHOMKUTEJH.

3amMeTHM, 4YTO BOBce He 00A3aTeNbHO I'PYINHPOBATL WIEHBI MHOIOYJIE€HA, CTOAIINE
panom. HanpuMmep, B pacCMOTPEHHOM HaMH MHOTOMJIEHE MOKHO OBLIO CIPYIIHPOBATH
IIePBLIN YJIeH C TPeTbHM, & BTOPOH — C UETBEPTHIM:

N
3ac + 3bc — 8ad — 8bd = (3ac — 8ad) + (3bc — 8bd) = a(3c — 8d) + b(3¢c — 8d) =
\_/

— (3¢ — 8d)(a + b).

OpHako JajeKko He Kaskjas PYNINHPOBKA NPHBOIAUT K PAasJIOKeHHI0 MHOTOUJIEHA Ha
MHOxuTenn. Tak, eciiu B pacCMOTPEHHOM HaMU NpUMepe CIPYHNIIMpPOBaTh IIePBBIN YJeH ¢
4yeTBEpPTHIM, a BTDpOﬁ — C TpeTbHM, TO KeJIaeMOI'0 pe3yJ/jbTaTa Mbl HE IIOJYYHM.

Bribop moaxoasmieil rpynnupoBKU Tpebyer mopoi Gosbmioii nzodperarensHoctu. Ho
CVIIIeCTBYIOT HEKOTODbIE CTAHAADTHBLIE NpHeMbl. IMEeHHO UX MBI cefiyac ¥ pacCMOTPHM.



IIepecranoeka cjaaraeMmbIx
Ecnu ciaaraeMpie, KOTOPbIE Mbl XOTHM 00BEJHHUTH B TPVIIBI, UAYT HE OOAPAL, TO
YacTo ObIBaeT yJ00HO MOMEHATh HX MecTaMu. MBI MOKeM 3TO CAENaTh Ha OCHOBAHHUH Ilepe-
MECTUTEeJBHOTO 3aKoHa ciaokeHus. [fepecraHoBKa ciiaraeMbIX MO3BOJIAET U30EKATH OLINOOK
IIpH coCTaBJeHHMH rpymnm, ocoDeHHO TOrna, Korjaa cilaraeMbliX NOCTATOYHO MHOTIO.

Iipumep 1. Pasznoxkure Ha MHOMKHUTENIH MHOIOYIEH
3x* + Txy + 38x% + Tyx® + 3x + Ty.
Pewenue:
Crpyunupyem B HalleM MHOTOUYJIEHE cjaraeMble ¢ Koad@huiuueHTOM 3 U cjaraeMsie ¢
KoahduiuenToM 7 U BhIHECEM B KaKAOM rpyimne 3a ckobKu obumit MHOkHTENL. Torga

3x* 4+ Txy + 3x2 + Tyx? + 3x + Ty = (3x® + 3x% + 3x) + (Txy + Tyx® + Ty) =

=3x(x*+x+ 1)+ Ty(x+x*+1)=3x(x*+x+ 1)+ Ty(x®* + x + 1).

3HAYNT, MCXOAHLIA MHOTOYJEH MOYKHO 3anmpcaTh B BHJE CYMMBI JBYX BbIpaXeHWi,
Ka)kJoe U3 KOTOPhIX MMeeT MHOXKHTeJeM TpexwieH x? + x + 1. BeiHOC#a ero 3a cKoOKH,
noJyJyaem

Bx(x?2+x+ 1)+ Ty(x*+ x+ 1) = (x*+ x + 1)(3x + Ty).
Taxkum o6pa3oM, UCXOAHBIH MHOTOWIEH PAa3JIOMeH HA MHOMKHUTEIIN:
3x3 + Txy + 3x2 + Tyx? + 3x + Ty = (x* + x + 1)(3x + Ty).

IIpeacraBieHle YjieHa MHOIOWJIEHA B BHIE CYyMMbl MM Pa3sHOCTH
HOZOOHBIX eMy 4YJIeHOB

Hepexo ujieHbl MHOTOYJI€HA, KOTOPEIH TpeOyeTca pasjioUTh HA MHOMKUTEH, HeJb3sd
cpasy pasbuTh Ha HY3KHBIE PPYNOBL. B 3TOM ciaydae MOXHO MOIPOSOBATH MPEJCTABHTH
Kakoi-HMOYAb M3 ero 4JeHOB B BHJe CYMMBI HJIM PA3HOCTH HECKOJbLKHX HOAOOHBIX emMy
opuHowreHoB. IIpoMIUIIOCTPUPYEM CKazaHHOE CIAeAVIOIAMHU IpUMepaMu.

Ipumep 2. Pasnoxure Ha MHOMKHUTEAN MHOrowieH x5 + 5x* + 4,

Pewenue:

KoaddunuenTsl 4IeHOB UCXONHOr0 MHOro4jeHa paBHH 1, 5, 4. Tak kak 5 =1 + 4,
npejcTaBuM 5x° B Bijie CYMMBI IOJOOHBIX eMy OJHOWIEHOB ¢ koadpunuentamu 1 u 4. Torxa
20+ 5x% + 4 =2x%+ (x®+4x%) + 4= 2%+ 2 + 4x° + 4.

Teneps B nepeyvio rpynny o0beIMHAM IIepBble ABa CjJaraeMbixX, & BO BTOPYIO — TPeThbe
¥ YeTBEepTOe, I0Cje Yero BbiHeCeM B KajKAou ua rpynn odimue muoxuTenn. ITonyunm

X+t +4x° +4=(x°+ x%) + (4x® + 4) = 23(2® + 1) + 4(x® + 1).

Kasxaoe u3 caaraeMelX NOJyYeHHOH CyMMbl MMeeT MHOXHTedb x° + 1. BerHecem ero

3a CKOOKH:
x® + 1) + 4(x® + 1) = (® + 1)(x® + 4).
Takum ob6pazoM, UCXOAHBIN MHOIOYJIEH PA3JIOKEH HA MHOMKHTENHN:
x%+ 5x° + 4 = (x* + 1)(x® + 4).

IIpumep 3. PassiokuTe HA MHOMKHATENU MHOTOWIeH 3y* + Ty — 10.

Pewenue:

KoadpunmenTs! 4IeHOB HCXOAHOTO MHOrowYwieHa pasBHBI 3, 7, —10. Ilpegcraum Ty B
Buzie pazsoctu opguHouwnenos 10y — 3y, rorpa

3y + Ty —10=3y*+ (10y - 3y) - 10 =3y* + 10y — 3y — 10 = 3y* - 3y + 10y — 10 =

=3y(y — 1) + 10(y — 1).

Iasa 4, §4, n.2

99



hasa 4, §4, n.2

MBI 3anucany MCXOAHBIA MHOTOYJIEH B BHJAe CYMMBl JBYX BBIDAYK€HHIH, Kaykjoe U3
KOTOPBIX MMeeT MHOKuTeab y — 1. BoineceM ero 3a ckobku:

3y(y — 1) + 10(y — 1) = (y — 1)(3y + 10).
Taxum ob6pas3oM, HCXOAHBIA MHOTOYJIEH PA3JIOEeH Ha MHOXKHTEJHN:
3y + Ty — 10 = (y — 1)(3y + 10).

ITpubaBnenue H BHIYMTAHHE OJHOTO H TOIO JKe CJIaraemMoro
CJIQ.IIYIO!II.Hﬁ IIpHeM pPasjJoxxeHHMsaA MHOro4dYJieHa Ha MHOMXHTEJHM OCHOBaAH Ha TOM, UYTO
€CJIM MBI K MHOTOYJIEHY npnﬁanm\l H BBIUTEM M3 HEro OJHO M TO JKe BbIpaixeHHe, TO MHO~
ro4jieH orT 3TOro He MGMEeHHTCH.
Ilpumep 4. PasnoxkuTe HAa MHOKHUTENIHA MHOrouseH x° — 1.

Pewernue:

B namHOM MHOro4jeHe BCero ABa uieHa. UToGBI PasjOKHUTL €ro Ha MHOMKHTENIH C
IOMOIIbIO PPYNIIMPOBKH, A00aBUM M BhIYTEM M3 Hero ogHowieHsl x*, x*, x? u x, a sarem
CIpYNIUPYEeM HX MONAPHO U BbIHECEM H3 KaXXKJ0# I'DYINIIbI 3a CKOOKM OOIIHII MHOMHUATEND.
Honyunm

B-1=x-xtt+ -3+ 3-x2+x?-x+x-1=
N

= (x% — 2+ (x*— 2+ (2*- )+ (22— 2)+ (x- 1) =
=x{x-1)+x(x- 1)+ x¥(x—- 1)+ x(x—- 1)+ (x— 1).

Mg1 3anucany HCXOAHBIH MHOTOUJIEH B BHMJE CYMMBI BbI-
paskeHMil, Kam/a0oe U3 KOTOPBIX HMeeT MHOXKHUTeJb X — 1.
BriHeceM ero 3a CKOOKH:

xMx-D+2x-D+a¥(x-1D+x(x- 1)+ (x-1)=(x - I)(x*+ 23+ 22+ x+ 1).
Taxkum 00pasoM, HCXOAHBIN MHOrOYJIEH PA3JIOKeH HA MHOMHUTEH:

206 —-1=(x—1)x*+ x3+ 224+ x+ 1).

KoneuHo, uTo0bl gorafaTeCs O TOM, KaKue cjaraeMmble Hago JoOaBHTH W BHEIYECTh U3
MHOT'OYJIeHa, 3a4acTVI0 HYKHO IIONpPoBOBaThL MHOI'O pasHbix BapuanToB. W, Habiaiogas 3a
TeM, KaK U3MEHSeTCH IIPDHU 3TOM HCXOAHBIN MHOIrOYJIeH, KaKHe BO3MOMKHOCTH ero pasJio-
JKeHUSA IOABIAIOTCH, MOMHO B MUTOre MOJYYHTh MCKOMOE PAa3JIoXKeHHe.

@ BriunciuTe pauuoHAIBHBIM CIIOCOGOM:
a)7-43+12:-5-23-7+ 5+ 68;

6) 9,6 - 46 — 14,3 - 59 + 54 - 9,6 — 141 - 14,3;
B)136:5+213:8+ 114 :5-183: 8;
r)7,8:14-73,4:9+20,2:14 - 16,6 : 9.

534} Cpeau npeacraBieHHBIX OJHOYIEHOB HAHJMUTE IATH AP
OZHOYJIEHOB, HMEIOIIHNX 06IIie GYKBeHHbIe MHOMKATENN:

a) 7x*y?, 3ab?, 40m?n?, 1lax®, 2b'y®, 17a'b?, 19x%y;
6) 3ab, 16m?n, 15xy, 11xz, 4c%d, 9x°y*, 14mn*, 18a’°p®.

100



fnmasa 4, §4, n.2

53]

Cpeau mpeficTaBI€HHBIX BHIPAXKEHHN HANAWUTE Te, KOTOPLIe MMEIOT obImue GyKBeHHBIE
MHOKHTEH:

a) x(x — 4), p(p — 4), y(4 — x), 2a(x - y), -3b(x — 4), 4m(x — 1);

0) 2k(p — q), 3m(a + b), g(a® + b%), n(a® — b?), =Tb(a + b)*, ¢(~-a - b);

B) 4a(m? + 1), 5b(m — 1), —3n(m + 1), e(m — 1)3, Tk(1 — m), 11p(m? - 1);
r) 11c(c + 3), 7d(c* + 9), —4x(c — 3), Yy(c® + 27), Sk(c* + 81), 17(c + 3)°.

1) Y6eaurech B TOM, UTO BCE WJIEHBLI MHOT'OYJIEHA He MMEIOT 001lero 6YKBEeHHOIo MHO-
YKHUTEJA:

2x? + 2xy + 9x + 9y.
Pasnoxure faHHBIA MHOIOYJIEH HA MHOXKHUTEJIH, IPYIIUDPYA YIEHBI, UMelolue odliue
MHOKUTEJIH.
2) IlpoasanusupyiiTe pelieHne NpeABLIAYIIETro IpuMepa U chopMyIupyiiTe HAEKO CIIO-
coba rpynIMpoBKHM IPH PA3JIOKEHHH MHOTOYJIeHA HAa MHOXHTeaH. CpaBHUTe CBOM
BBIBOA ¢ (popMyIMPOBKOIl, OpHBeAeHHOH Ha cTp. 98 yueOHHKA.
3) Ilpemnoxure APYroil BApMAHT IPYINHPOBKH, MO3BOJSAIOLIMN DPa3IOKHAThL HaHHBIH
MHOTOUJIEH HAa MHOMKHTEJIH.

‘Sﬂl Hoxaxkure, uro auas nodeix a, b, ¢ € Q: ]
a) a(b — ¢) = —a(c — b); 6) a(~b — ¢) = —a(b + ¢). '

@ PasnoxuTe MHOTOUYJICH HA MHOMKHUTEIHN CIOCO0OM I'PYHIIIMPOBKH:
a) 3x(a + b) +a + b; n) 2a(x + y) — 3y — 3x; ) (x +y)P - x - y;
0)4z(p—q)+p—q e) bb(z — t) + 5t — bz; K) 3a — 4b — (4b — 3a)%;
B) 6a(x +y) - x - y; x) 8¢(2v — w) — 4w + 8u; a) (p — q) — 9p + 9q;
r) 11d(m — n) — m + n; 3) 6d(3p + 2q) — 9p — 6q; M) (m — n)> — mk + kn.

Pasnoskure MHOrOYJIeH Ha MHOMKUTEJIH:
a) bx + Sy + 3xz + 3yz; W) xy + yz + nx + nz; c)a®+ a*h +a + b;

6) 11z — 11s ~ 8zr + 8sr; k) ab — ac + db — dc; )22 +xy—x—y;

B) pq + pr+ 12q + 12r;  n) p?> + pg + pr + qr; VeE-8¥-b+1;

r) 9m — 9n + kn — km; M) m? — mn + kn — km; &) 12y* + 3ay — 4y — a;

n) ab + ac — 2b — 2¢; H) 2 + Tx2 + Tx + 49; X) 62 — 8x — 1 + 2x%

e) 5 — 4bx — b5x + 4b; o) p*+ pqg - Tp — Tq; o) 7x'z - 2y + Tyz — 2x%;
K)mn + nk—-m— k; n) 22 — zx — 4z + 4x; uy) 3m? — 12nk — 3nmk + 12m?;
d3)ed —cer—d+rn; p) a* — 6a — ab + 6b; ur) 5z°%a + 8y — 102° - 4ayz.

Haiipnte 3HaYeHWe BbIPaXKeHUHA:

a)x* - Tx+ xy — Ty upu x = 9,6; y = 0,4;

6) p> + 4q¢ — pq — 4p npu p = 4,5; ¢ = —5,5;

B) bm® + 8n — bmn — 8m npu m = 2,4; n = -2,6;

r) 9ab — 2¢d + 2ad - 9cb npun a = 5,7; b = %; ¢c=-0,3; d =—4.
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544

547

102

PazosuTe MHOT'OUWIEH HA MHOMKUTENH IBYMS pPasHBIMH coocobammu:

a) 15ab — 5be + 3ad — cd; e) 24a?® — 18ab + 45bc — 60ac; N J
6) 8zy — 20zx — 6ry + 16rx; k) 11d? + 8¢* — 8cd — 11dc; M\}\
B) 3b* — 3bc — 8b + 8¢; 8) r® 4+ r’s — r®t — rst;

r) 6p + 6pg — Tp — Tq; ) m* + m*+ m + 1;

a) 4rm = 9sm — 9sn + 4rn; K)n®*—n®-n?2+1.

IlpeacraBhTe BhIpa)XeHHe B BHJAE NPOM3BEJeHHUs MHOTOUJIEHOB CTelmeHM OO0JbIIeil
HYyJISA:

a) 2abe + 4ac + 10ab + 20a; B) 4¢' — 6¢%r — 6erd + 4c%d;
6) 21x + 35x% + 3x? + Hxt; r) 2z¢ + 322 — 9z — 628,

KaxuM OZHOYIEHOM MOYKHO 3aMEHHTH A, 4To0BI NMOJIY4YEHHEI B pea3ysjbTaTe 3aMeHEI
MHOTIOYJIEH MOJKHO OBLIO PA3JIOYKUTbL HA MHOMKHUTENN?

a) 3ab + ¢b + 3ad + A; B) 4pr + 12p — 3gr + A;

6) x* — 5x® + Tx + A; r) 8y?z — 24y - 12z + A.

Pazioxure MHOrOUIEH HA MHOMKUTENH CIOCOG0M IDYINHUPOBKH:

a) 3x*—x + 3xy —y — 3xz + z; e)a’b +a+ ab®*+ b + 2ab + 2;

0) ac? — be* - be + ac — a + b; K) 2%x —xy —tz? — zy + ty + 2%
Byxy? +zy’—zy—xy + x + z; 8) x%a + bx + yb® + abxy + a’bx + ab?;
r) mr: + nr* + mr - sr* + nr - sr; B) c'd — ¢ - c2d? + c%d® - ed! + d%;

K) pt? + qt? — qt — pt + wt? — wt; K) ax? + by® + ay® + bx? + cx? + cy’.

Paszmnoxxure Tpex4JjieH Ha MHOMHTEJH, IpeacTaBjdAda OJHMH U3 ero YWIeHOB B BHe CYMMEI
HJIA PA3HOCTH IOMODHBIX YJIEHOB:

a) a? + 5a + 6; e) x* + bxy + 4y%; a) p* — 8p? + 45;
o) b> — 6b + 8; x) 22 + 6zt + 5t M) ¢* — ¢* — 6;

B) ¢* + 8¢ + T; 3) u* — duw + 3w H) " - Tr* + 12;

r) d* + 4d + 3; u) m* — 9mn + 20n?% o) s* + Ts* + 12;

n) k2 + 9k — 10; K) 2p* — pg — ¢% o) 2t* — t* - 3.
Peiure ypaBHeHHE:

ay(x®—-56x)+5—-x=0; Nrr-6r-7=0; u) ¢ — 3¢ + 2 = 0;
6) (y> +3y) —4y - 12 = 0; e)s*+3s—4=0; K)d*+d - 20 =0;
B) 22— 2z2-15=0; x) a® — 14a + 48 = 0; ay p? —4p — 21 = 0
r) 2+ 5t - 14 = 0; 3) b* — bb + 6 = 0; M) ¢g° — g — 30 = 0.

JIoOKaKHUTe TOMKALCTBO:
a) (a — 3b)(@* + 2ab + b*) + (3b - a)(a® — 2ab + b?) = 4a*b — 12ab®
6) x*(x? — dxy + Ty?) — y*x? + Sxy® — Ty* — y(x* — y*) Ty — 5x) = x* — x*y°.
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548

550

551

LR

233

554

555

Coxparure Apo6k MPH AOMYCTUMBIX 3HAUEHHUAX IepPeMeHHBIX:

4 3x + 3y — bx — by r) 25 — p? . ) 15a + 5b )
5x% + bxy ’ 2pq — 10g + 4p - 20° 6ac + 2bc — 3ad — bd’
6) ax — x* . )4m2—mn+6n~24m_ ) 2pa + 2pb + ga + gb .
at+ax +T7x - Ta’ N Amn - n® + 24m - 6n° 2pa + qa — 2bp — bq’
B)ab+7a—7b—49_ e)grs—r‘*—93+r, o 49 — x*

a?— 14a + 49 ° 93 —rs+9s—r’ 35xy — 5x%y + 6x — 42°
YupocruTe BeIpaKeHUe HNPH JONYCTUMbBIX 3HAYCHHSX IePEeMeHHBIX:
a)ad+bd+4a+4b. 10d -30 . P

5d + 20 ad + bd - 3a - 3b’
6) xy — Txc + 4y — 28¢ Ay + Tet i
4c’y — 28¢° 2xy + 8y + 1dcx + 56¢” %7
PagzyioKure MHOTOUJIEH HA MHOMKUTENH: /
a) 3x% + 10x — 8; B) 422 + 25z — 21; n) 4b% — 14b + 12;
0) 2y* — y — 15; r) 6a® + a — 12; e) 9¢* — 6¢ — 35;

x) a® + b* + ¢* + 2ab + 2bc + 2ac; 3)pg+ 1)+ ¢ (p+r)+ r(p+ q) + 3pgr.
Hajigure 3HaueHMe BBIPAIKEHUA:

a) a® - b* — a*h® + ab upn a = 0,5; b = 1,5;

6) 5p° — 8¢° — 40p*q¢* + pq upu p = 0,2; ¢ = 0,25;

Kakue 0HOUJIEHBI MOKHO IIOACTABUTh BMecTO A, B u C, uTo0BI PABEHCTBO MIPEBPAaTH-
JIOCH B TOMKIECTBO?

a) 8x* — 12x% ~ 18xy + A = (2x — 3y)(B + C);
6) 12a® + 15a%h — A — 40b° = (B — C)(3a? — 8b%);
B) 63p* — A — 9pg® + 4¢® = (B ~ C)(Tp* — ¢°);

r) 44m® - A + 36m — 63n = (11m* + 9)(B — C).
Paasiosxure MHOrOYJIEH HA MHOMKHUTEIH:

a) (mx + ny)® + (my — nx)* + B*x* + k%%

6) (pg + rs)’ + (ps + qry’ — (@* + r)(g* + 5%);

B) t3 + at? + abt + bt* + bet + act + ct? + abe;

r) 8* — rs® + prs — ps* — qrs — pqs + qs* + pqr.

Pemnre ypasuenue:

Ay - Ty +y—-7=0 B) 22° + 622 + 9z + 27 = 0;

6) x* — 5x® + Tx? — 35x = 03 r) 33 — 18#2 + 8t — 48 = 0.
PaatosxuTe MHOrOUJIEH HA MHOMKHTEJH, A00aBIAsA U BHIYUTAS CIaraeMble:
a) x* - 32; B) r' - 1; Ny -1

0)2°+2z+1; r) st - 1; e)a® - 1.
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8
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556| IlpounraiiTe BHICKA3bIBAHUA ¥ BAIMIINTE UX HA MaTeMaTHYeCKOM Asbike. Ompe-
e meauTe MCTUHHOCTHL BBICKA3bIBaHUMU. J[JIf JIOKHBIX BBICKA3BIBAHMII IOCTpOiiTE
UX OTPUUAHUA:
a) KBagpaT cyMMBI ABYX PAOMOHATIBHBIX YIHCeJI PaBeH KBAJAPATY IEPBOr0 YMCIA, IJII0C
yJIBOBHHOE ITPOH3Be/leHNe IePBOr0 M BTOPOro YHceJI, ILUIIOC KBaApaT BTOPOrO YHCIA.
6) KBagpar pasHOCTH HEKOTODHIX PAllHOHAIBLHBIX YHCEN PABEH PA3HOCTH UX KBAJPATOB.
B) CylecTBYIOT palMoHAaJbHBIE UHCJIA, KBAAPAT CYMMEI KOTOPBIX PaBeH KBAaJpaTy MX
Pa3HOCTH.
r) Ky6 pasHocTH JBYX panmMOHAJNBHBIX YMces MoKeT ObITb He paBeH KyOy mnepsoro
yycja, MHHYC YTPOEHHOe IpPOM3Bef/leHHe KBajpaTa IIepBOr0 M BTOPOTO YHCEN, IIIOC
YTPOEHHOE IPOM3BeJeHHe MMepBOr0 M KBaJpaTa BTOPOTO 4UHCeJl, MHUHYC Ky0 BTOpDOro
qucIIa.

Hcnons3ya pguarpaMmbl Oijepa—BeHHa, omnpezeanTe NpPaBMIBHOCTE JIOTHYECKOTO
BEIBOZA:

a) Ecsm mexkoropsle pemneHus ypaBHeHua x° — 1 = 0 — oTpumaTensHbie 4HUCJIA, TO
HEKOTOPLIE OTPHUIATEBHEIE UHCJIA — PEIIeHHs 3TOr0 YpaBHEHHS.

0) Ecsin Bee pelieHus ypaBHeHus x? — 9 = 0 KpaTHBI 3 ¥ HEKOTODPHIE YHCJA, KPATHBIE
3, KpaTHbI 9, TO HEKOTOpbIE YHC/Ia, KpaTHBIe 9, — pelneHusi ypaBHeHus x> — 9 = 0,
B) Ecsiiu HU oxno pemenue ypaBHeHusa (x — 1)(x — 2) = 0 He kpaTHO 5, a HEKOTOpPLIE
yucsaa, KpaTHele 5, AeATCS HAa 3, 3HAUMUT, HEKOTODBIE JeldInuecs Ha 3 yHCAa He
SABJAIOTCHA PellleHuAMH ypaBHeHHs (x — 1)(x — 2) = 0.

r) Eciii Bce pemenns ypasHeHHs (X — T)(x — 21) = 0 kpaTHBI 7 ¥ HU OJJHO PelIeHHe
9TOro ypaBHEHUA He KpaTHO 9, TO HEKOTOphIe KpaTHbIe 7 YHcia He KpaTHHI 9.

CpaBHHTe 3HAUCHHUS YMCIOBBIX BBIPAMKEHMI:

a) 517 4 51 g 517 - pls; r) (178 + 595)? u 1782 + 595%;

G) T34 — 727 i 734 ; T30, 1) (1314 — 98)% m 13142 + 98%

B) (11%)2(112)% 1 (11%)? + (112)5; e) (904 + T9)? u 904° + T9%.
IIpencraBbTe BhIpAXKeHUE B BHJE IPOM3BEJEHUSA CTEIIEHEH IIPOCTBIX UMCeN U OYKB:
a) (7x)*; B) (—112)%; n) (—56b)*; x)(63¢)'";

6) (45a)'% r) (4p%q)*%; e) (—5r°s™)%; 3) (3a’b%1)°.

Haiinure 3HaYeHNe BBIPAYKEHHA:
216+ x2T . 436 . (x4)8 . (3x)28

a) 37+ x1T . (x50 1 x39) « %6 . 19
6 a*s - (b% : b*7) - %5 - (af)® - b

(abc)s? . bza . (aa-t . al?] . (a12)3 . cn

+ 16x°, eciu x = 3;

— T(ab)°’, ecrma = 4, b= 3, ¢ = 6.

IIpuBeguTe Apobu Kk obHieMy 3HAMEHATEJIO:

WL P YA
) 959 ¥ 207’ 335 * 1273’ B) 1301 ¥ 2033"

a) B Oio/mxere POBHMYHOM CETH 3aIlIAHMPOBAHO K KOHILY BTOPOTO rofia HOOHTHCHA CHHU-
JKEeHHA PACXOL0B IO CPABHEHHIO ¢ TEKYIIAMH IOJOBBEIMH pacxogamu Ha 36% . Kamabri
roJl pacxoibl HOJISKHBI CHHXKATHCS HA OJHO M TO K€ UHMCI0 mpomeHToB. Ha CKOJIBKO
IIPOLEHTOB HYKHO B TeYEHHE 3THX ABYX JIeT CHHIXKAThb €XKerojHble pacxoibr?
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564)
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G

6) B ropoue N B Hacrosinee Bpemsa :xkuseT 69 212 :xureneii. M3BecTHO, uTo Hacese-
HHE 9TOro ropoja mocjeJHue TPU roja exerogHo yseauuusanaock Ha 10% . Croabko
YeJOBEeK JKHUJIO B 9TOM ropofe 3 roja Hasajg?

B) Bnosxkur B mHBecTHnmOHHEBIH Goua 20 000 p., BKAAAYUK MOJTYYHJI yepes 2 roja
poxoxn B pasmepe 8 800 p. UssecTHO, uTO rojgosasd peHTA0EJbHOCTL BJIOMKeHHUi (01-
HOIIIEHHEe JOXO0/8 K CyMMe BJIOMKeHHBIX JleHer) B 9TOM HMHBECTHUHMOHHOM (OHAE B 9TH
roael Oelna ogmHEAKOBOM. UeMy Obljla paBHa rojoBasg peHTa0eJbHOCTH BJIOMKEHHIl B
9TOM HHBECTHIMOHHOM GoHAe?

3Has, uto 1 aaeapsa 2011 roga cy66ora, onpesennTe, KAKUM AHEM HeleJH OyAeT:
a) 1 mas 2011 r.; 6) 1 cenrsabpsa 2011 r.; B) 31 mexabpsa 2011 r.

Kaxkoii ocrarox npu genenun Ha 8 gaer uwmecygo 9997777 . 77779999

565 Pasnoxkure MHOrOWIeH Ha MHOKHTENH CIIOCOOOM T'PYOIIHPOBKH:

a) Tm(m — n) + m — n; r)4c(r —s)—s+r; x®) (2m + n)® — 2m — n;
0) 6p(p —q) +q—p; n) 3x(dy — z) — 15y + 3z; 8) 5x — 3y ~ (3y — 5x)%
B) 11a(a + b) — a — b; e) 8r(6s + Tt) — 28t — 24s; u) Tp + 2q + (2 + Tp).
PasnosxuTe MHOTOYWIEH HA MHOMKHTEIH:

a) 4x* + 4xy + 9x + 9y; 1) ab — be + da — dc; aAr-rs+tr-—s;

0) 8 — 3bx — 8x + 3b; e) m?+ mn — bm — bn; K) 6x'z — 9y + 6yz — 9x*;
BYab+bc—a-c; x) 3y — 3yx — Ty + Tx; a) Tm?® — 13nk — Tnmk + 13m?;
ryrs—rt—-s+t 3) 4a®> — 15a — 4ab + 15b; ™) 62%a + 6y — 12z° - 3ay=.

Haiigure 3HaueHHe BHIPAXKEHUA:

a)a*—-8a +ab-8 nupuna=0,8b=1,2;

6) 4¢2 + 5dc¢ — 4ed - 5d® npu ¢ = 0,6; d = —0,4.

IlpegcTaBbTe BhIpAYKEeHHEe B BHIAE IPOU3BEJEHHS MHOIOYJEHOB CTEIeHH OOJIbIneil
HYJIA:

a) 3xyz + Txz + 9xy + 21x; B) 12a* ~ 18a?h — 18abc + 12ac;

6) ab® + ¢b® + ab — db® + cb — db; r) min — m® — m®*n? + m?n® - mn* + n®.
PasnosxuTe TpexdsieH Ha MHOMKHATENH, IIPEACTABIAI OAUH U3 €ro WIEHOB B BHIE CYMMBI
WUJIW PasHOCTH MOAOGHBIX UJEHOB:

a) x> + 6x + 8; r) a* + ab — 6b% ®) m? + bm — 14;
0) y* — 10y + 21; m) ¢ + Ted + 12d3; a) a® - a — 6;
B) 22 + 12z + 32; e) a* — 2ay — 35y% u) n® + 2n — 48.

PemmuTe ypaBHeHMe:

a)(a®—-3a)+3-—a=0; B) ¢2 — 1lc + 28 = 0; nNy*+y-12=0;

6) b2 + 2b - 15 = 0; r)x2—4x - 12 = 0; e)z+ 8z + 15 =0.

Coxparuare Apo6H IPH JONYCTUMBIX 3HAYCHUAX IePeMeHHBIX:
ax — xb 5pq — 6p + ¢

a)az—ab+9b—ga; B)7q—pq—7p—p2;
6) ab + 4a - 4b - 16 r) 28a + Tb
a*—8a+ 16 ° 12ac + 3bc — 4ad — bd”’
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572“ PagioKUTe MHOTOUWIEH HA MHOMKHUTEIIH:
a) 3x% + 22x — 16; 6) 4x? - 38x — 27; B) 8x% — 19x — 15; r) 6x® — 17x — 28.

573 Kaxue oxHOUIEHE MOXKHO IIOACTABUTH BMecTO A, B 1 C, uro6bl pABEHCTBO NIPEBpaTH-
J0CHh B TOMKIECTBO?

a) 35x* — 20x%y — 42xy + A = (Tx — 4y)(B - C);
~_0) 32m* - A + 32m — 56n = (8m*® + 8)}(B — ().
5745 Pemure ypaBHeHHE:

a)2y* - 18y +y -9 =0; 6) x* — 4x°® + 8x% - 32x = 0.
575| Cpasrure 3HaUeHMA YNCAOBBIX BHIPAXKEHMIL:

a) 8 + 8!2 y 81 - 8% B) (215 + 647)° u 215% + 647%

6) 114 — 1123 ¢ 11 ; 1123 r) (636 — 197)* u 536* + 1972

576 Haﬁ,ﬂ;HTe SHa4YeHHe BhIpaieHHA:
25 . 417 . 416 . 34
Fapid O K5 x® - (Tx) n _ o
a) T3 . 219 . (204 1 x19) - x99 + 3x° npu x = 3;

3. (58 « gAT) - 725 . (pB)B « 39
o) (pf.)s? .(349 ] _gp.ig : p%) .(p(p)lz)aq AT 9pgr)’npup=4,q=3,r=26.

ST a) B Omoprere NOHYMKOBOM KoMoaHuu AHToHA M KcoOmM 3amiaHHpOBAHO K KOHILY
BTOpPOro rojga AoOHThCA CHMIKEHUS PACXONOB II0 CPABHEHHIO ¢ TEKYIIHMH rOJOBBIMHU
pacxomamMu Ha 19% . Kakasiil rog pacxozbl ZOJKHBI CHHIKATBCI HA OJHO M TO JKe
YUCJIO TPONeHToB. Ha CKOMBKO NPOLIEHTOR HYKHO B TeUEHHE 3THX ABYX JIET CHHUXKATH
eerofHble pacxoasl?

0) B norumkoBoii komnasun AHToHa M Kewomm B Hacrosiee BpeMsi pabGoraior 432
corpyaHuka. UsBecTHO, YTO B MOCHEIHME Ba I'OJd YUCJIO0 COTPYIHUKOB IMTOHYUKOBOM
KOMIIAHHUHU e}KerogHo yeeanuunsajgock Ha 20% . CkoJabKo desioBeK paboTasio B MOHYH-
KOBOii KoMImasuu 2 roga Hasazn?

578} B3mas, uro 1 aaBapsa 2012 roja BocKpeceHbe, ONpeAeINTe, KAKUM JHEM Heueau OyaeT:

a) 23 geppana 2012 r.; 0) 1 uwra 2012 r.; B) 4 BosaAOpa 2012 r.

579“ Kakoii ocraTox npu jeneHuu HA 7 gaer yucao 333414 - 4443387

580} IMoxaxcure, uro A u B siBnAmoTCcs pelieHHAME ypaBHEeHna (x — 29)(x + 28) = 0:

_ 08 . T.9_910 _r8 m_ g3 . . 983 .
A—215 5+4g 3 2115 =714 7 918 9+ 2 284.23.
%

5811 Muma, I'oma 1 AHTOH pemann 3agaun. Muma pemma Ha 25% Goxbine 3agauy,
yeM AHTOH, 1 Ha 50% wMenwme, yem N'oma. Ha ckonpko npoienTtos I'oma pe-

A 3a7a4 Ooabnie, yem AHTOH?

. 1.5
:7+253:5 B

¥
SSZH Koraa naccaskup mpoexaJ TpeTh BCero IIyTH, OH CTaJl CMOTPETh B OKHO M CMOTpeJ JI0
Tex mop, NMOKa He OCTaJoch NpoexaTk TPeTh TOr0 MyTH, YTO OH IIPOeXalsi, CMOTPA B
okHO. Kakyio 4acTh BCero NyTH IACCAKHAD MPOEXas, CMOTPS B OKHO?
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3. @opMyJbl COKPALIEHHOT0 YMHOJKEHHSA M PA3JI0KeHUe
MHOTOUJIEHOB HA MHOKHTEJIH

«Mamemamuxa — 00uH U3 U006 UCKYCCMBA».

Hopbepr Bunep (1894-1964),
aMepPHKAHCKHN MATEMATHK M (Puiocod,
OCHOBOIIOJIOZKHUK KHOepHEeTHKH

Wuorja pasosKUTeE MHOrOWIEH HA MHOMKHUTEJIM IIOMOTAIOT MOJIydeHHbIe HaMu B § 3 oToit
raasel OPMYJIBI COKpPAIEHHOT0 YMHOMKeHusA. W meiicTBuTeNnbHO, ecim HaMm Hajo Ovier,
HaIpUMep, PA3JM0KHUTh HA MHOXHUTENH MHorouwaeH a® + 3a%bh + 3ab*+ b%, 70, BCIOMHUB
dopmyay Kyba cyMMbl, MBI Cpasy HanumeMm TpedyeMoe pas/ioKeHue:

a® + 3a’b + 3ab*+ b* = (a + b)’ = (a + b)a + b)(a + b).

A ecnu Ha MHOMKHTEIN HaJO DA3JOMKHUTL MEOrowieHn a® + b?, To, anas GopmMysry cyMmMbl
Ky0OB, MBI 3amUIIeM
a® + b* = (a + b)(a® — ab + b*).

Koreuno, xorga Ana pas/ioKeHHsS HA MHOKHTENH TpeGyeTcA HENOoCpeJCTBEHHO NPH-
MEHHUTH OJIHY U3 (QOPMYJ, TO OTBET MBI MOMKEeM samnucats cpasy. OfHAaKO yalle Bcero pac-
KJIaJbIBATE Ha MHOJKHTEJH IPUXOJUTCA MHOTOYJIEHBI, KOTOPbie He ABJIAITCA SABHBIMH
opMyIaM¥ COKpaIl[eHHOTO YMHOKEHHA, W, MpeKje YeM NPUMMEHHTDH TY HJIH HHYIO (hop-
MyJy, HYJKHO BBINIOJHHTL HEKOTOPBIE IMpeobpasoBanEus MCXOAHOTO MHOTOYJIEHaA. ¥ MeHHe
VBHJETH HY)KHOE IpeobpasoBaHue NMPHUXOZUT ¢ OnbiToM. M KaAblif, KTO XODPOIIO 3HAET
(hopMyIBI COKPAILIEHHOTO VMHOMKEHUSA, MOKET 3TOMY HAYUUTHLCH.

PaccMoTpuM HECKOJIBKO IPHMEPOB, B KOTOPBIX MCIONL30BAHKE (DOPMYJI COKPALEHHOIO
YMHOMKEHUA VIPOIIAeT PasjoKeHNe MHOTOYJICHOB HA MHOMKHTEJH.

IIpumvep 1. PasioxuTe Ha MHOXKHUTEJH MHOTOUJEH Xx° — 2x°% + 1.

Pewenue:
3amernm, uTo x° = (x%)?, 1 = 12, a 2x® apnsercsa YABOSHHBIM IpoH3BeAeHHeM x° u 1.
HAYUT, JJIA Pas3J0oKeHHA JaHHOIO MHOTOWIEHA HA MHOYKHTE/NH MOXKHO BOCIIOJIb30BATBLCH
3Ha
dopmyT0il KBagpaTra pasHocTH. [lomyuaem:

x6 - 2x% + 1= (x®)2-2-2%-1 - 12 = (2 — 1)2
IIpumep 2. Pasno:xuTe Ha MHOKHTEIW MHOTOUIeH Xx* — 1.
Pewenue:
Kasxapiiil uien JaHHOrO MHOIOY/IeHA MOKHO IPEJCTABHTH B BHAe KBajapara: x* = (x%)?%,

a 1 = 12. CnenoBaTensHO, A8 PA3JIOMEHUA MHOTNOUJICHA HA MHOMUTEU MOMHO BOCIIO/Ib-
3oBaThcA QOPMYJI0H pa3sHOCTH KBazparos. Iloaydaem:

x'=1=(x®P-12=(x2 - 1)(x? + 1) = (x — 1)(x + 1)(x? + 1).
Yacrto OpIBaer Tak, 4TO B MHOrOYJEHEe, KOTOPBLIH HAJO DPA3JIOMKHUTL HA MHOMHTEIH,
caraeMble HAYT He B TOM IOPAAKEe, K KOTOPOMY Mbl IPHUBBIKJIM B (hopmysie. Ho Tak Kak

COTJIACHO IePeMeCTUTEJIbHOMY 3aKOHY CJI0XKEHHUS MBI MOXKEM MEHSITh CJlaraeMble MecTaMu,
TO 9TO HE AOJIKHO IOMEIIaTh HAM YBHIAETh (POpPMYIIy.
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Ipumep 3. Pasioxxure Ha MHOMKUATENH MHOrowies 3¢ — 1 — 3¢ + ¢%.

Pewenue:

IlepecraBuB ciaraemMbie B JAHHOM ajre0pawmveckoil cyMMe, MbI IIOJIYUYUM Ky0 pasHOCTH
ypces ¢ u 1:

3c-1-8c2+ce*=¢*~-8c2+8c—-1=(c—-1)>

WHorpa AJis HCHOJL30BAHUA (HOPMYJ COKPAILEHHOIO YMHOMKEHHA TIPH PasjOKeHHH
MHOTI'OYJIeHa HA MHOYKHTE/JHM BHAYAJE IPUXOAUTCA HEKOTOPHEIM 00pa3oM CrpyHIMpOBaTh €ro
ynensl. Tak, AJs pellleHHs CJAeAVIOIEro npuMepa cHavYajJa Hy)KHO BHIOpaTh NPaBHIBHYIO
rpPYIIHPOBKY.

Ipumep 4. Pasjioure Ha MHOMKUTENN MHOrowreH y° + y* — x?— x%,

Pewenue:

3amMeTHM, UTO NepBBIil U YeTBepPTHIH YJeHbl MHOrouJeHa o0pas3yioT pasHOCThH KyDOB Yy
U X, a BTOPOil M TpeTHil ujeHbl — PA3HOCTH KBAJPATOB TeX € caMbIX 4HMCeN Yy U X. 3Ha-
4UT, B 00€MX IPYNIAX MOYKHO BBIZEJHUTH OOIIMHA MHOMKHUTENb Y — X, 4 3aTeM BBIHECTH ero
3a CKOOKH!:

PHy-2-2= -+ @ - )= -yt )ty -x)yt+x)=
=y-xNy*+xy+x*+y+ x).

B HekoTOpBIX npHMepax (JOPMYJBl COKPAIIEHHOIO YMHOMKEHHA CTAHOBATCH BUJHBI
JIMIIb TI0CJIe BEIHECEHHUS 38 CKOOKM O0Iero MHOMKHTEI.

IIpumep 5. Pasnoyxkure Ha MHOKHTEJIH MHOrouwileH 7a’ + 28ab + 28b2.
Pewenue:
Ananusupys sajaHHOe BBEIpa)KeHHe, 3aMedaeM, YTO Kaskloe ero cjaraeMoe uMeer 006-

it MmHOKHUTENDb 7. Ilocime BhIHeceHHA 3a CKOOKHM umcaa 7 B CKOOKax oCTaeTcs KBagpaT
CYMMEI JIBYX BBIpasKeHWit, a u 2b:

Ta? + 28ab + 28b* = T(a® + 4ab + 4b*) = T(a + 2b)>.

OIIHHM U3 crocoboB pasjaoiKeHndA MHOTI'OUYJIEHOB HA MHOMHTEJIH C HCHOOJBE30BAHHEM
(opMys COKpaIleHHOI'0 VMHOXKEHHSA ABISETCA cnocob évideneHus nOaAn0z0 kKéadpama.
Yro6b! IPOHMUIIOCTPUPOBATE HIEI0 ATOr0 crocofa, pacCMOTPUM CJHEeAVIOIHHE npuMep.

IIpumep 6. Pasyioskure HA MHOMKHUTENN MHOrouieH x> + 4x + 3.

Pewenue:

3amMeTHUM, YTO MCXOJHOMY MHOIOYJIEHY He XBATAET [0 IIOJHOrO0 KBAJApaTa eIuHHIIbI.
Ecan Mbl npu0aBEM K HEMY, a 3aT€M BBIUTEM YHCJO 1, TO BhIpakeHHe He M3MEHHUTCH, HO
B HEM MOKHO OyAeT BBIZEJIHMTH DOJHBIA KBaJpaT:

X +4x+3=x*+4x+8+1-1=x*+4x+4-1=(x+2)*-1.

IlonyyeHHOE BBIPAXKEHHE NpPeJCTABJIsET CO0OM Pa3HOCThL KBajApaToB. Pasmoxkum ero
HA MHOXKUTEJIHU:
x+2¥-1=(x+2-1D(x+2+1)=(x+ 1)}x + 3).
B garHOM ciyyae MOXKHO ObLI0 GBI Pa3JoKUTH MHOTOUYJIEH Ha MHOXKHTENH U 6e3 uc-

N0JIL30BaHMA (OPMYJI COKPAILIEHHOr0 YMHOMKEeHUs: pasduB ciaraeMoe 4x Ha JBa claraeMbIx
x u 3x, a 3aTeM IPOBEAA I'PYNIIHPOBRY:

x2+4x+3=x2+x+3x+3=(x*+x)+Bx+3)=x(x+1)+3(x+ 1)=(x+ 1)}(x + 3).
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Taxum oOpasom, AelicTBYs HE3aBUCHUMO ABYM# Pa3HLIMH CIIOCOOAMHM, Mbl HOJIYYHJIA
OIHO H TO JKe pasjioeHHe HCXOJHOI'0 MHOro4djleHa Ha MHOMKHTEJIH:

ROHGT-!HD, BBIﬁOp CHOCOG&, KOTOPBIM IPOM3BOIMTCA pas3jioKeHHe MHOro4dJieHa Ha MHO-
JKHUTEJH, — 3TO BLIOOD UeJIOBEKAa, PEIIAILIero KOHKPEeTHYIO 3a4ady. Ho gaa Toro urobnr
HMETh BO3MOYKHOCThH BhIOMpAThH, HANO 3HATH, KAKHE CIOCOOHBI cyINecTBYOT. Benb, 3Has
pasJMYHEIe CIOCOOBI PA3JIOKEeHHA MHOTOYWIEHOB HA MHOXKUTEJH, Bbl CMOYKeTe BLIOPATH TOT,
KOTOPBI# BaM HOKakeTcda Hambdosee ahHEKTUBHBIM, HIH IIPUAYMAaTh HOBEIH CBO# cmocol,
OTIHYAKINUNECA OT TeX, KOTOPhIE ViK€ U3BECTHBHI.

x*+4x + 3 =(x+ 1)(x + 3).

583' Cpenu mpejcTaBlIeHHBIX BBIPAKeHUN HalijuTe Te, KOTOPLIe SBIAIOTCA: a) pas-
HOCTBHIO KBAJApaToB; 0) cymMoi KyDOB; B) pasHOCTHIO KYOOB.

a® + 27; il =rk pq? — 4; riz + 216; pirt - 1;

ab - 81; 4y - 9; m? + 25; 27a® - 1; 125y° + 64;
64 — x% ns - 8; 3c® - 9; 822 — xiyt; 4x'0 - 49;
4y® + 16; b + 8; 5x® + 27; mé — 27; a’bic® — 81.

3anuinuTe HEMOJHBIN KBAJPAT CYMMbI M HEIOJHBIN KBAJApPaT PA3HOCTH BBIPAMKEHHH
aub:

a)a = 2x, b = 3y; B) a = —3m, b = 8n;
6) a = 4p, b = —Tc; r)a = -5z, b = —-2r.
Brruncaure (ycTHO):

g 12122 5) 32° _
23 152 +2-5-17 + 17>
6 22% — 18° . ) (=T4)?
227 1 22 -18 + 18 ) 389+ 3-382-36 + 3 - 38 - 36 + 36°°

1) MoxHO ¥ pasJIoKHATH JAHHBIM MHOIOYJIEH HA MHOHTEJH, BBEIHOCH 38 CKOOKU
obmuii OyKBeHHBIH MHOMKUTENL? Pagyiomure MHOTOUWIeH HA MHOMKUTEIU, UCIIONbL3Y A
crnocob rpynnupoOBKH:

—54x%y + 9x* + 81y°.
2) Kaxkoi dopMyoii COKPAIIEHHOT0 YMHOMKEHHA MOMKHO BOCIOJIB30BATHCH, YTOOBI

PAa3I0KHTE 9TOT MHOIOYJIEH HA MHOMKHUTeIH? Pasnoure MHOTOUIEH HA MHOMKHUTEIIH,
MCIIONB3YA 3Ty PopMyay.

Cokparure JpoOH IPH AONYCTHUMBIX 3HAUEHHUAX NepPeMeHHEBIX:

a? — b2, y? — 49, 1 - 4x* 121¢? — 1694°,

R e %) ot - 1 *) “18d -~ 11c
2 — d? 25 — m?, 16 — 3%z, 36 — p’q’.

6)c_d9 ﬂ) m_5: 3) yz_+_4! JI) pq2_69

5) x> - 16, = 16 — n?, ) 49a* — 817, . 1 — 9c'd"
x+4° n+d’ W70+ Ta 3c2d® + 1
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588

591

592

110

HDEﬂCTaBbTe BBIPDAMEHHE B BH/I¢ ODPDOM3BEAeHUA ABYX MHOIOWIEHOB, MCOONB3YHA CbOp"

MyYJy PasHOCTH KBaJpaToB:

a) x* - y% e) 16m* - 256;
6) 2% — 36; ) 1 - 144n?;
B) 25 — a% 3) r’s? — 64;

r) 4b% - 9 u) p* - ¢*r%;

I) 81¢? — 49; x) xty? - 25

a) (x + 3y)® — 2% p) (a + 2b)* — (3¢ + 4d)%;
M) (3a + 4b)® = 9¢?; ¢) (m - 2n)* - (2p — 39)%
") (5p% — T¢?° — 121p% 1) (ba — 4¢)* — (3b + 8d)%
0) 16a® — (x — y)% y) (11 + 9x% - (2 + T2)%
n) a*h?® — (¢ - d)%; @) (4w’ + 3v)? — (8x* — 9d)°.

Pa3nouTe MHOTOYJEH HAa MHOMHTENH, HCHOJB3YS (POPMYJIBl KBaJpaTa CYMMBI H

PasHOCTH:

a) x% + 2xy + v% ®) a* + 2a% + b H) m® — 6m*k* + 9k%;

6) a® + 6a + 9; 3) x* — 4b%x2 + 4b% 0) 4p'° + 20p°z° + 252'%

B) —2mn + m?® + n% u) 25m* — 10m?n + n%; n) 9nb + 48n3r? + 64r;

r) 4a® + 4a + 1; K) 9p* + 6pg + g% p) 36x® — 84x'y* + 49y*;
n) 9m? - 6m + 1; n) 49x* — 14x%y° + y*; c) 4p° — 4pPq* + ¢%;

e) —6a — a® - 9; M) 36p* + 12p%¢® + q%; T) 644’ —~ 112a°n5 + 49n'?,

IIpeacraBbTe BhIpaskeHUe B BHAE HPOMIBEACHUA JBYX MHOIOYJIEHOB, HCHOIL3YHA dop-

MYJIBI CYMMBI ¥ Pa3HOCTH KVOOB:

a) m® + n® n) 8a® - 1;

6) ¢ — d¥ e) 27 + 8y%;

B) x® — 8; x) 64c° — b3

r) n® + 27; 8) 27Tm® + 125n%;

u) a® + bS; H) (Tb + 3)° — 64;

K) m® — n® 0) (4c + 5)* + 125;

n) adb® + cbd?; m) 8 + (9 - a®);

M) x%y° — 2% p) (5m + 4n)® — 2164°.

Pa3noxuTe MHOTOYNIEH HA MHOMKUTEIH, UCTIONIB3YA (POPMyJIbl Ky6a CYMMEI M PA3HOCTH:

a) 3x% + y* + 3xy? + x%
6) 3pg* - ¢* — 3p’q + p*;
B) 6m’n + 8n® + 12mn?+ m?;

r) 64 — 96z + 482% — 82°%;

Haiiaure 3HAYEHHE BBIPAXKEHUA:
a) 5x* - 5y mpu x = 0,8; y = 1,2;
6) 282*' - 63s?2 upu z = 0,5; s = l
B) 2ab +a*+ b2 upna=T7,6; b =-0,4;
r) 16¢* + 36d° — 48cd upu ¢ = 0,5; d = 75;
n) 8m?® — 36m? + 54m — 27 upu m = 3,5;

n) 27a%b® + 54a*b'c® + 36ab’c + 8c¢b;
e) d® + 27p*cSd + 9pc*d? + 2TpicY;
k) 8x%y® — 12562° + 150xyz* — 60x%y%z;

3) x°%y'2 + 3xdytzt — 35822 — 28,

e) b® + 15b%? + T5bc* + 125¢% mpu b = —-3; ¢ = 0,8.
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594

597' Iokaxxure TOMXIAECTBO:

593 Hoxaxure, uro ecnu 2° — z pua a1060r0 LEIOro YACIA 2 AEJHUTCA HA 5, TO:

a) z° + 14z pgenurca Ha 5; B) 32° — 18z menurcsa Ha 15;

6) 22° + 82 menurcs Ha 10; r) 42° + 162 genurcs ma 20.

Jokaskure, 4TO:

a) pasHOCThb KBAAPaTOB ABYX IIOCJIEZOBATEJbHBIX YETHBIX YHCeJ ZeJUTCA Ha 4;
0) pasHOCTb KBAJAPATOB ABYX IIOCIAENOBATEJBHBIX HEUETHBIX YHCEN JeJUTCA Ha 8;
B) (6a + 1) — 1 merurcs Ha 12 nis m000ro meIoro a;

r) (86 + 5)* — 9 meamresa Ha 16 ana aroboro meaoro b.

Pemnre ypaBHeHUe:

a) 2% — 64 = 0; ) (3x — 4)? — 81 = 0; u) (m + 2)2 — (3m + 3)? = 0;
6) 100 — > =0;  e) 25— (4y + 11)>= 0; K) (6n — 5)2 — (Tn + 4)* = 0;
B) 922 — 4 = 0; x) (52 — 6)2 — 1622 = 0; 1) (4p — 11)2 — (9p + 14)2 = 0;

r) 812 -36=0; ) (Tr+422-42=0; ™) (5¢ + 9) - (4¢ - 3)* = 0.

PasnoxxnTe Ha MHOMKHUTEJH:

a)a + b+ a® - b% n) mn®+ 2m — m® - 2n; ) x* + y® + 2x% + 2xy%
6) c —d + d® - c% e) p* - ¢* — 8p + 8¢; K) 2° — 8% — 52(2% + 25 + §%);
B) x +y — x4+ y% x) 9 — ¢ — 3d + dc; n) p* + ¢® + 2p* - 2pq + 2¢%

r) 96 — 22—z - 3t; 3) 4d* — 25 — 2d°r* — 5r% M) m* + mn® — m’n + n®

a) (m? + 4)> — 16m? = (m* — 4)%

6) (n®+ nP+ (n*—ny+ n®-17>=3n*+1;

B)(p+ 72— 2(p+ T)p — 3) + (p — 3)* = 100;
) (¢ - 6)° - 2(¢ - 6)(¢ ~ 10) + (¢ - 10" = 16.

Kakum ogHoOUuNneHOM MOMKHO 3aMeHUThH A, uTOOGBI MOJNYUEHHEBIH B pe3yjabTaTe 3aMEHBI
MHOTOYJIEH MOYKHO OBLIO PA3JIOXKHUTh HA MHOMKHUTEIH?

a) A% + 24a%* + 9b% B) 81x%y* + A + 16y5;

0) 49¢® — 70c3d! + A% r) 36m*n® — A + 49m?n’.

Pasznosxkure MHOrOUJIEH HA MHOMKUTEJIH:

a) x' — y'; B) a® — a% B~ d% &) m8 — 6m'n* + n®;

6) 1 — 2% r) b'® - 1; e) p? - 1; 3) 4pqg® — 2p*q + 8¢® — p*.

Kaxoil 3HaK HepaBeHCTBA HAAO IIOCTABUTHL BMECTO | |, 4TOOLI B pe3y/IbTaTe II0JYIHIOChH
HEpPaBEHCTBO, BEPHOE IIPU BCEeX 3HAUEHUSIX IEPEeMeHHOi?

a) 2x% + 6 [] 0; n@E-32+900; n) a® + 16a + 70 [] 0;
6) -5y2 - 9 [] 0; e)—(g+52-1[]0; k) —b% + 8b — 20 [] 0;
B) a? — 10a + 25 [] 0; &) —(r—T72-4[]0; a) —4¢2 — 12¢ — 10 [] 0;
r) b2 + 14b — 49 [] 0; 3) (s +9)2+1[]0; M) 942 — 30d + 30 ] 0.
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[601' PasmoKHTe MHOTOWIEH HA MHOMKHUTEJIH:

a) x¥2 + 14x + 48; B) —22 — 20z — 64; n) ~16b% — 40b - 16;

6) y*> — 16y + 60; r) 4a® - 12a + 5; e) 49¢? - 42¢ + 8.
Pemure ypaBHeHue:

ay(x+ 2)(x2+4)-x*-8=0; B) 22 — 39 + 10z = 0;

6) (y — 3)(y* - 6) — y* + 27 = 0; r) 4r* + 36r + 32 = 0.

Kaxkmpe MHOro4Y/JIeHbl MOKHO IIOCTABATEL BMecT0o A U B, uTobbl paBeHCTBO IIPEBPATUIIOCH
B TOMKJAECTBO?

a) (4x — 7P - (A + B =(x — 12)(7x — 2);
6) (A + B — (bx — 3)> = (7 — 2x)(8x + 1);
B) (4x — 1?2 + (8x + 2)2 — AB = (x — 3)%
r) (6x + 72 + (Tx + 3)* + AB = (4 — x)°

@ COKD&THTB ﬂ,pOﬁH IIpH JONYCTHMBIX 3HAYEHHAX IepPeMeHHBIX!

a) &—1da + 49, p) dc + 3d)° — 9ct )2 =62-16
(a-6pF-1" ¢ + 6cd + 942 A2 "4 - 12°
+4)y -1, y* — 1dxy + x* — 20r -
5 & 4): - 1 oy A9y? — 14 2 e)4:-2 20r — 39
B>+ 6b+9’ (5x + Ty)? — 36x%’ 4r° - 28r + 13~

@ ITocTpoiiTe BhicKasbpiBaHUe, obparHoe naHHOMY. OIpejenure MCTHHHOCTHL MC-
XOAHOTO U 0OpPaTHOIO K HEMY BBICKAsbIBAHUM. /I JIOKHBIX BBICKA3LIBAHUM

noc'rpoﬁ're OTPUIAaHHUA:

a) Eciau menoe unc/io a gennrtes Ha 3, To uyneao 10a taxke jgeaurcs Ha 3.
6) Ecin mesnoe uncio 15a genurcs Ha 5, To YHACJIO @ TAKMKe JeIUTCA HA 5.
B) Eciu x? =4, 0 x = 2 wiu x = —2.
r)Ecimy =3, 10 y* = 9.

) Eenrmz > 2, 10| 2| > 2.
e)Ecau | r|> 5,10 r > 5.

Haiinure 3HAYEHUE BBIPAYKEHUSN:

727 . 2241 . 755 . (24)3 - (1195 : 1153)

1145 . (1_71)2{i . 756 . 2?0

{945 . 320) .+ B . 743 . (78)3 5 (g_;;)
v 6) 551 . (739 . 737)5 « 1512 . 2157 + 15°

a)

607} a) Pasgenure uncio 2478 ua TPHU YACTH IPOIOPHHOHANBLHO ymcaam 2, 5, 7.

6) Paspennre uncno 2420 Ha deTsIpe YacTH IIPONOPUHUOHANBHO yHcaam 2, 3, 8, 11%.

Ha xoopaunarHOi miockoeTH Oxy NOCTPOIITe MHOMECTRBO TOUEK, KOOPAMHATEI KOTOPBIX
VAOBJIETBOPAIT HEPABEHCTBY:

a) x > 5; B) y < —2; ) -3 < x<8; k) -1 < y < 5;
6) -3 <y < 6; r|x|<4 e)lyl>2; 3)|x—-2|<3.

112



rnasa 4, §4, n.3

Ha xoopzuHaTHO# miockocTu Oxy MocTpoiiTe MHOMKECTBO TOUEK, 3alaHHBIX Tabumeir:

a) x -3 -1 0 1 3 B) x 0 1 2 3 4 b
y —4 2 0 2 —4 y -5 5 -3 3 -2

6)| = | 5| -4|-83]l-2|-1]| Dl x|-6[-4|]-=2|21]4]6s
v | 3|5 1|-21]o09 y | 3|-1] 0] o] 1] s

[=p}
[
==

a) Muxann u Bacmiamii, paboTad BMecTe, BBIDBLIM Ha JAYHOM YYaCTKe KOJIOJEN 3a
24 pabounux auA. Ecim O6b1 Muxamn m Bacuiamil peLaIuM TAkod KOJIOAel B OJHUHOUYKY,
70 Muxaua BHIDOJTHUI OB 3Ty padorty B 1,5 pasa GeicTpee, uem Bacusuii. 3a CKOIBKO
pafouux mHei BRIPHLI 6BI 3TOT KoJaomeln Bacmimii, padoras caMOCTOATENBHO?

6) [ly1a HanoJHEeHUS pe3epByapa BOAOW MCIOJB3YIOT TPH Hacoca. IlepBeIil HACOC MOKeT
HAIOJIHUTH HTOT pe3epByap 3a 12 yacos, BTOpo# — 3a 15 uacos, a Tperuii — 3a 20 ya-
coB. CHavasa pesepByap HAOOJHAJH CAEAVIOUIMM 00pa3oM: B TedeHHe MePBBIX Tpex
JacoB padoTaaHM TOJBKO HNEPBBIA M TPETHIl HACOCHI, a 3aTE€M OBLI BKJIOUEH W BTODPOH
Hacoc. B apyroil pas pesepByap HAOJHAJIM MHAYE: B TeUeHUE NepPBLIX 2 uacop pabo-
TAJHA BCe TPU HACOCA, 4 3aTEM TPeTHi HACOC BRIKJIOUMIN. B KakoMm ciyuae pesepsyap
OBLI HamoJIHEeH ObIcTpee?

B) ABTOMOOUIBHEIN 3aBOJ| TOJYUHJ OOJIBIION 3aKas.
Ina BBEIIIOJHEHUSA 3aKa3a B CPOK OH HOJXKeH eXXe/HeB-
Ho BeimyckaThk 100 aBromobuieii. Brinyckas B JieHb
Ha 20 aBromMobOuiei GoJbile, 3aBOJ Ha D AHEH paHBIIE
cpoka ycnen BenycTuTs Ha 10% asromobmiei Gosnpnre.
3aKas Ha IMPOM3BOJCTBO KAKOTO KOJMYECTRA aBTOMODOH-
JIed TIOJYYHII 3TOT 3aBOA?

Haiigure BCe HaTVpaJbHble 3HAYEHHA X, YAOBJIETBOPDAIIIHE PABEHCTBAM:

5 E

a) 2~ = 128; 6) 3% = 729; B) 6°*2 = 216; r) 5*~ %= 625.
BeimonHuTE yKasaHHOE AEHCTBHE 10 MOILYJIIO Mi:
a)6 + 21, m = 8; r) 28 — 12, m = 6; %) 16 - 3, m = 5;
6) 12 + 36, m = T; I) 34 — 42, m = 4; 3) 17-5, m = 3;
B) 98 + 11, m = 12; e) 46 — 63, m = 2; n) 4, m = 11.
@ Coxparure ApPOOM MPH AONMYCTUMBIX 3HAUEHUAX TIePEeMEeHHBIX!
x2 - 49 64 — 2. 25a% — 9b?, 1 — 16¢°d°
Ry 0% =8> ®) “3b + 5a N g -1

IIpencraBeTe BHIDAMKEHHE B BHIE IPOM3BEJAeHHUS MHOTOUIEHOB, MCIIONL3YA (GOPMYIIY
Pa3HOCTHU KBAJIpPATOB:

a) 9a* — 25; B) ¢ —d%?% p)386m2-(m-n); xm) (12 + 52Y)% - (322 + T2)%
6) 64 — 49b% 1) piqt — 15 e) x5yt — (x* — y?)% 3) (3v* + 5v)* — (8v! — Tv)%
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615 Pasnoskure MHOrouNeH Ha MHOMKHTENH, UCIOJIb3ysa (OPMYJBI KBAApPaTa CYMMBI H
' KBaJpaTa pasHOCTH:

a) =2xy + x% + y% B) 36a*' — 12a%b + b%; n) 25p% + 40p®qg® + 16¢*;
6) 922 + 62 + 1; r) 49¢* + 14c%*d + d% e) 81m® — 36m'n® + 4n°,

[=%
[y
N

IlpencraBbTe BBIpaXkeHHe B BHJe NPOU3BEJEHUA ABYX MHOIOYJIEHOB, HCHOABL3YA (op-
MYJIBI CYMMBI # PA3HOCTH Ky0OB:

a) m® — 64; B) 8p® — ¢% B) 2%° + =% k) 343 + (11 - r)%
6) n® + 125; r) 277 + 216s%; e) a®b'® — ¢*dS; 3)(Ts + 3t)® — 216+,

617} Pasnosure MHOrOWIEH HA MHOMKHTENN, UCIIONL3YS (DOPMYJIBI Ky6a CYMMBI ¥ Pa3HOCTH:
a) 27a%b + 27a® + 9ab? + b?; B) x%y3 — 642° + 48x%yz® - 12x%y’z;
6) 64c® — 96c*d + 48cd* — 8d?; r) m'n'? — 3m'°n®k? + 3mn'kt — K°.

618 Haiinure snauenne BhIpaxceHus:
a) 7a® — Tb* mpu a = 1,3; b= 1,7;
6) 25¢? + 49d? — T0cd npu ¢ = 0,4; d =
B) 64x* — 96x% + 48x — 8 npu x = 0,75.

619 HokaxkuTte, 4TO:

1.
14’

a) z2 + (z + 1) npu genenun Ha 4 jnaer ocraTok 1 ans mo6oro nesoro z;
6) (9t — 4)* — 16 menurcs Ha 9 gus a0boro menoro t.
620} Pemmure ypasuenue:
a) 36a* — 25 = 0; B) (3¢ — T)* — 4c¢% = 04 o) (8x — 9)2 — (Tx + 4)° = 0;
6) 9b* - 64 = 0; r) (8d + 11)* — 164d* = 0; e) (6y + 5y — (12y — 8)* = 0.
&I Pa3noxure Ha MHOMKHUTEIN:
a) 2a + 2b — a* + b% B) 16 — p® — 28q + Tpg; a) m® — n®+ 3m?+ 3mn + 3n*%;
6) 4¢* — d? — d — 2¢; r) 9rt — 49 — 3r¥t? — Tt} e) p* + pg* — pPq - ¢
@ Paano:xuTe Ha MHOXKUTENHU:

a) x' — 16; 0) y¥* — ¥y B) 2% - 64; r) 4a® + 3a'b' + bS.

Kakoii 3Hax HepaBeHCTBA HAJ0 MOCTABUTH BMeCTO D, 4TOORI B pesyjasTaTe NnoJiyimMjaochk
HepaBeHCTBO, BEPHOE IIPH BCeX 3HAUEHHAX HQPEMEHHOﬁ?

2 [B
-
5

a)a?— 14a + 49[]0; B) - (¢ — 8 - 5[] 0; n) —x2 + 10x — 28 [] 0;

6) —b> + 16b — 64 [] 0; r)(d+ 112+ 1[]0; e) 4d? - 36d + 84 [] 0.
624 PasnoxuTe MHOTOWIEH HA MHOMKHTENH:

a)x:—-6x-—-T; B) 422 + 12z + 5;

0) ¥ — 10y — 24; r) —9¢2 + 42t — 33.
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Pemmurte ypaBHeHue:
a) (x - 3)(x*+9) — x*+ 27 =0y 6) 22—-5+4z=0.
Haiignre 3HaYeHWEe BHIPAKEHUA:

N g
3% . 1039 . 315 . (23)5 . (512 . 57). (426 : 220) O o (28)7 : (éﬁ) ,
14 . Q22 . 1K29 . 931 ’ 6) 19 ., 19215 . (Q28 . Q13) . 986 - 26°.

b 6 15 2 13 13 (9= 3:%)« 2

a) PasgenuTte umcao 1298 Ha TpH YacTH MPONOPIHMOHAIBLHO YHcyaM o, 6, 11.

a)

6) Pasgennre umcio 2438 Ha dersipe yacTH NPOMOPIIMOHANBHO uHuciaam 3, 4, 9, 10%.

Ha xoopausarHO# mrockocTr Oxy MOCTPOoiiTe MHOMXKECTBO TOYEK, KOOPAUHATEI KOTOPBIX
VAOBJIETBOPAIOT HEPABEHCTBY:

a) -2 <x<38; 6) | x| < 4; B)|y|>3; r|y-38|<2.

a) lIsa cdunmana moHUnKOBOW KomMnanuu AHTOoHA W Kcroomu, paboras BmecTe, BBI-
MDOJIHMJIM KPVIHBIN 3aka3 sa 6 pabouux auein. IIpu arom mepewiil hmnauas, paboras
CaMOCTOATEJLHO, MOT OBl BBIIOJHHUTE JTOT 3akad B 1,2 pasa OpicTpee, yeM ecyin Obl
STOT 3aKa3 BBHINOJHAJ CAMOCTOATEJBLHO BTOPOH (huimas. 3a CKOJBKO pabouymx JHen
BBIIOJHUI OBl 3TOT 3aKa3 OAUH NepBbil Guarnan?

6) [Tonunkosasi koMnaaua AHToHA ¥ Kcromu noayuniaa 60abI10i 3aKa3 HA IIPOM3BOJ-
CTBO TIOHYMKOB. /s BEIMIOJIHEHUS 3aKa34 B CPOK HEOOXOAMUMO eXeJHEeBHO BEINYCKATH
500 Kr moHUHMKOB. BeImycKad B AeHb Ha 150 Kr MOHYHMKOB 00JblIe, KOMIAHUS Ha
2 JHs paHblle cpoka ycuesa BeINycTHTH Ha 20% noH4YuKos 6oabime. CKOJIBKO TOHH
MOHYHKOB HEOOXOAHMMO OBbLIO M3rOTOBUTE, YTOObL BHIIOJHHTE 9TOT 3aKas?

Haitgure Bce HaTypaJibHble 3HAYEHHUS X, VIOBJIETBOPSAIOI[ME PABEHCTBAM:

a) 3* = 243; 6) 22 = 256; B) 7*+1 = 343; r) 6 ° = 216.
BrinosiauTe YKasaHHOe AEﬁCTBHe 110 MOAYJIO m:

a)7+ 5, m=3; B) 36 — 18, m = 5; n 127, m=8;
6) 23+ 14, m = 9; r) 27 — 42, m = 4; e) 3%, m = 13.

Hoxaxkure, uro A2 + B? menurca g€a 5:
A=(-42+3,7-(2,3+5,7—4,3- 2,7 —-(-7,9 + 2,4);

B=-42+0,49-(2+7)+2-4)) - (2,2 - 3,4 — 1,6).

P

@ B I'pysum, B ropax, >KUBeT MOUTEHHLINA TOJITOXKHUTEJH
' T'uBH. Y HEro ecTh JeTH, BHYKHU, IPABHYKY W IpPaIpaBHY-

KH. Beero ux smecre ¢ I'usu 2801 uvesoBek. ¥ Hero, ero HeTe,

BHYKOB U NPaBHYKOB OJMHAKOBOE KOJWYECTBO AeTeil. A y mpa-

IpaBHYKOR jAereil eme Her. Onpenennre, CKONLKO v ['uBH geTeii.

Oren ¥ cuin GeraJid 10 3aMKHYTOH Oerosoit nopoxke. Orer, BpeMs 0T BpeMeHH OBIOHsI
ceiHa. [Tocne Toro Kax ChiH noBesxan B NPOTHBOMOJIOMKHOM HANPABIEHUU, OHU CTAJHA
BCTpeyaThcd B H pa3d uairne. Bo CKOJIBKO pa3 CKOPOCTh OTIIa 0OJIbIle CKOPOCTH CEIHA,
ecsiu 00a OHM GErarmT ¢ HOCTOSHHOM CKOPOCTHIO?

115



rnaea 4, §4, n.4

4. Pa3jnoxeHne MHOTOUWJIEHOB HAa MHOMKHUTEJHM C¢ NPHMEHeHHeM
HECKOJIBKMX CIOCOOORB

«Bce yenHoe docmaemcsa 00pozoil UeHoll — ueHHeuwul
U3 MemaJniog cambliic MYzoniasKul U cambill MANCELbLUY .

I'pacuau-u-Mopanec Banwsracap (1601-1658),
HCImaHCKUH pumocod

B mpeapiayniux IyHKTax 9Toro naparpada Mbl ¢ BaMH PacCMOTPEJH HEeCKOJBbKO CHOCO-
D0OB Pas3/IoKEeHHUsA MHOTOUYJIEHOB HA MHOKHTEJIN: BhIHEeCeHHe 00Iero MHOKHUTENA 3a CKOOKH,
crocod rpynOupOBKH, MCIOIb30BaHKe (DOPMYJI COKpameHHoro ymEokesua. Ho game Beero
IUIST PA3JIOXKEeHUA MHOrOUJIeHA HA MHOMKUTEIH TpebyeTcs MCHOJIb30BaHHE BCEBO3MOMKHBIX
KOMOMHAUWI pa3HBIX CIIOCODOB.

PaccmoTrpum 6osiee ci1osKHBIE IPAMEPbl, B KOTOPHIX AJIA Pa3JIoKEeHHA MHOro4JIeHa Ha
MHOMKHATENN HYXKHO IIPAMEHHTHh HECKOJIBKO PA3HBIX CIIOCODOB.

IIpumep 1. PasiioskuTe Ha MHOKMTEJIH MHOrOYIeH a' + ax® — a’x — x*.

Pewenue:

BripaGoTka cTpaTreruy peleHus.

Tax kak a* = (a?)?, a x* = (x?)?, To, CrPYNNKMPOBAB [EPBOE W YETBEPTOE caraemoe,
MBI CMO’KEeM IIPHMMeHUTb (JOPMYJY Pa3HOCTH KBaApPaTOB:

a* - x' = (a® - x*) (a® + x*).
3ameuas gaiaee, 9to a’ — x° = (a — x)(a + x), MBI OJYYHM, UTO
(@® — x*)(a* + x*) = (a — x)(a + x)a* + x?).
3HAYUT, B UTOTE
at — xt=(a — x)a + x)(a® + x?).

Teneps crpyunupyem BTOpPOe H TPEThE CJIAraeMoOe, OHM HMeIT O0LIui MHOMKHTEIb
ax. Ilocne BoIHECEHHS ero 3a CKOOKH B CKODKaxX OCTAHETCHA MHOLOYJIEH X — 4, PABHBIHA
—(a — x).

ax? - a’x = —ax (a — x).

Takum o6paszom, B pesyibTaTe NPOBeIeHHEIX NpeofpasoBaHuil 00e IPYIIILI CIaraeMbIX

OyayT uMeTh O0LIUH MHOKHTEIbh d — X.

Peanusanusa crpaTeruu.
IIporeseM ykasaHHYIO PYyNIUPOBKY. Kak ¥ miaHMpPOBaIM, B IEPBOH Irpynne NPYMeHUM
GopMyIy PA3HOCTH KBAJPATOB, & BO BTOPON — BhIHECEM 34 CKOOKH OOIIWIT MHOMKHUTENb AX:

a*+ ax® — a’x — x* = (a* — xY) + (ax® — a®x) = (@ — x)a + x)(a® + x?) — ax(a — x) =
-9 ( )+ ( ) = ) ) ) ( )

= (a — x) [(a + x)a? + x?) — ax].

3anMileM BbIDAXKeHWE B KBAAPATHBIX CKOOKAaX KdK MHOI'OWIEH CTAHAADTHOrO BUIA:

(@ + x)(a® + x?) — ax = a® + ax®+ a’x + x® - ax.
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B urore monyuaem cieznyiomee pasioKeHHe HCXOJHOIO MHOrOYJIeHA HA MHOMKHTEJIH:
a' + ax® — a’x — x* = (a — x) [@® + ax®*+ a’x + x* - ax].

IIpumep 2. Pasnokure Ha MHOMKHTEAH MHOrowieH x* + x%y + xy® + 2xy? + .

Pewenue:

Bripaborka crpareruy penieHus.

3aMeyaeM, YTO CPEJH WICHOB HAIIEr0 MHOTOYWIEHA €CTh OMHOWIEH 2xy2. DTo ciaraemoe
ABIAETCA YABOEHHBLIM IMpOH3BeJeHMeM x | y2, Ecau Obl y HAC UMENIMCh TaKKe claraeMble
x* u y*, TO, CrPYNNUPOBAB WX, MBI CMOTJIM OBl TPUMEHUTH GOPMYITY KBazipaTa cymmel. Ho
TaKHX CJaraeMbIX y HAC HeET.

O,EHaKO, aHaJIHU3HUupyHA HCXOII,HBII‘:I MHOro4JjeH, MOMHO 3aMeTHTh, 4TO B rpyIIIe
x*y + 2xy? + y®, cocrodAiel U3 BTOPOrO, YETBEPTOTO W IATOrO CJIATAEMBIX, Mbl MOMKEM
BBEIHECTH 3a CKOOKH OOImii MHOMKHUTENb . A B CKODKAX Kak pas OKakeTcs KBajpaT CyM-
Mel x ¥ y. Takum obpasom,

x%y + 2xy* + y? = y(x? + 2xy + y?) = y(x + y)’.

OcraBuivecs NepBoe M TPEThe cjaraeMble MMEIOT OOINHMH MHOMKHTEIb X. BCIM MbI
BBIHECEM ero 3a CKOOKH, TO B CKOOKax ocramercd cymma Kyb6oB x ¥ y. Ilpumenss coor-
BETCTRYIOIIYIO (DOPMYJIY, IOJYIHM

xt+ xy? = x(x® + y?) = x(x + y)x® — xy + y?).

Takum 00pazom, Ka)aas U3 rpyun Oyger HMeTh OOIIUIA MHOXXHUTENbL X + Y, KOTOPLIA

MOXM{HO BBIHECTH 34 CKOOKH.

Peanmszanus crparerum.

O0befMHUM IEPBBLIA M TPETUH YJIEHBI HCXOLHOI0 MHOTOUWIEHa B OAHY IPYIIy, a BTO-
PO, 4eTBEPTHIM M OATHIA — B APYIVIO M BhIHECEM B Ka)XJOW rpynmne 3a CKoOku olmit
MHOKHTEJb:

xt+ xfy + xy® + 2xy7 + P = (2t + xy®) + (Y + 2x07 + YP) = 2(x® + PP + y(x® + 2xy + Y).

Tenepp B mepBOM caaraeMoM OpuMeHHM (POpMYJIy CYMMBI Ky0OB, a BO BTOpoM — (hop-
Myay KBagpara cymmsbl. Torza B Kamaoit rpynne odpasyerca obmuii MHOXKHTENEL X + Y,
KOTODPBIH MOYKHO BBIHECTH 3a CKODKH:

x(x + y)x* — xy + y?) + ylx + y)’ = (x + Ylx(x® — xy + y?) + y(x + y)].
IIpeobpasysa saTeM BhIpasKeHHEe B KBaJpPATHBIX CKOOKaX, mojydaeM:
x(x* —xy +y*) + y(x +y) = x* - x’y + xy* + xy + Yy

Taxum o6pazom, MbEI IPUXOAUM K CIAEAYIONIEMY PA3JIOKEHUIO MCXOAHOr0 MHOTOUJIEHA

Ha MHOKHUTEJIH:
xt + xPy + xy® + 2xy* + Yt = (x + ylx® - 2Py + xy? + xy + Y7
Ipuamep 3. PazyiosuTe HA MHOMKUTEJIH MHOrOWIEeH x* + 4.
Pewenue:

Bripaborka crpaTerum penreHws.
3amMeuaeM, UTO JAaHHOE BBIDA)KEHHE MBI MOJXKEM samucaTh B Bumge (x?)* + 22, Takum

obpasom, MCXOJHOe BbIpaKeHHe SABJIAETCA CyMMOi KBagpaTtos. Ho dopmyisl mas cym-
MBI KBAApPaTOB Y HaCc HeT, IIOSTOMY Cpa3y pas/jioHTL MHOIO4YJ/IeH Ha MHOMHTEJIH HaM He
yoacTcHd.

fnasa 4, §4, n.4
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rasa 4, §4, n.4
MosxHO 3aMeTHTh TaKkke, dTo x' + 4x2+ 4 = (x% + 2)°. A 3HauHT, €CAU MBI A00ABUM
¥ BBIYTEM M3 UCXOJHOI0 MHOTOYJIEHA OJHOYWIEH 4X*, TO HOJMyYHM:
X +4=x'+4+4x" - 4x* = x* + 4x°+ 4 — 4x° = (x* + 2)° - 4x°.
A ponyueHHOe HAMHM BhIPAXK€HHE MBI YK€ CMOYKEeM PAasJIOKHTh HA MHOMKHTENH, WC-
noab3ya GOpMYyJIy PasHOCTH KBaJPATORB.

Peanusanus crpareruu.

Kak u mianuposaim, 06aBMM K MCXOJHOMY MHOIOYJIEHY W BBIUTEM H3 Hero 4x?,
3aTeM BOCHOJb3yeMcsa (GopMyIoH KBajpaTa CyMMEI, a IOCJe 3TOTr0 NPAMEHHM (OopMYyIy
pasnocta KkBagpatos. [lonygaem:

xt+4d=x"+4+4x> -4’ =x' + 4x*+ 4 —4x%* = (x* + 2)? — 4x? = (x? + 2)* - (2x)*=

=(x2+ 2 - 2x)(x? + 2 + 2x) = (2% - 2x + 2)(x? + 2x + 2).

B uTore Mbl NIPpUXOJHUM K CJIEAVIOLEMY PA3JIOXKEHUIO0 HCXOJAHOI0 MHOro4jieHa Ha MHO-
JKHATEIHN:

X'+ 4=(x*-2x+ 2)(x* + 2x + 2).

IIpumep 4. Paznoxxkute HA MHOMXKHUTENH MHOrouwien: x* + 6x* + 11x + 6.
Pewenue:

Bripaborka cTpaTeriy penieHus.
3aMeTHM, 4YTO B NOCJHEAHHX TpPEX cjaraeMsix, eciad JoOABHTH K HMM X M BBLIHECTH 3a

ckoOKkH 6, «cupsitana» gopmysa KBajgpara cymmsl (x + 1)%

Yrto0bI BRIpasKeHHe NPH 3THX Ipeobpa3oBaHHAX He W3MEHWJIOCh, W3 HEerO HaJ0 BBIYECTh
x. Torza HeMCNOJIb30BaHHLIE ClaraemMbie 00pa3yioT rpynny x° — x, B KOTOPO# ecTh o6muii
MHOXHUTeNb X. [locie BoIHeceHHs ero 3a CKOOKH B CKOOKAX MOJYYMM Pa3HOCTh KBAJIPaTOB
x? — 1, KOTOPYI0O MOXKHO Da3JjIOXKHUTh Ha MHOMHTeIH (x + 1)(x — 1).

Taxum o6pasoM, B KaKJ0i U3 06pA30BAHHLIX ABYX I'DYIII HMEETCH MHOMKHTENb X + 1,
KOTOPBII MOYXHO BBIHECTH 3a CKOOKH.

Peanmszaums crpareruu.
IIposens ykasanHbie npeobpasoBasms, MOJYIUM:

T s o LN
¥+6x*+11lx+6=x+6x*+12x+6 —x=(x*— x) + (622 + 12x + 6) =
~
=x(x* - 1)+ 6(x + 1) = x(x + 1)(x — 1) + 6(x + 1) = (x + D)[x(x — 1) + 6(x + 1)].
IIpeo6pasyem BhIpaskeHue B KBAJPATHHIX CKOOKax. JJis 5TOro CHA4Yaa yIpoCTHM ero,
a saTeM cjaraemoe H5x paso0beM Ha ABa cjaaraeMeix — 2x # 3x:

x(x-1)+6(x+1)=xz—x+6x+6=x2+é§+6=x2+2x\_+/§x+6=

=(x*+2x)+Bx+6)=x(x+2)+ 3(x + 2) = (x + 2)(x + 3).

B pe3yJjibTaTe MbI IIOJIy4YaeM clieayioilee pasyiodeHHe HCXOJHOI'o MHOIo4dJieHa Ha
MHOMHTEJIH:
X+ 6x% + 11x + 6 = (x + 1)(x + 2)(x + 3).

IIpumep 5. Pasioxure Ha MHOKHATEeNH MHorouwies x° + 0,5x — 3.
Pewenue:

Bl K4 CTpaTervu

PaznoxuM 9TOT MHOTOYJIEH HA MHOMKHTENH CIOCOO0M BbiieJIeHHs IOJHOI0 KBajpara
(cm. cTp. 108), KOTOPLIH YACTO HCHOJB3YETCH HNPH PA3JIOHKEHHH HA MHOMKHUTEJIH MHOIMX
TPEX4JIC€HOB.

118




Tnasa 4, §4, n.4

Jns sToro saMeruM, 4To caaraemoe 0,5x MOXKHO 3anucaTh KaK yABOEHHOE MPOU3BEe-

1 1
HUME X ¥ YMcTa 7. Teneps, H00aBNAA M BLIUMTASA M3 MCXOMLHOTO MHOrOUYJIEHA i6 {(xBajspar

1 =
qHCJIa Z), BBIZeJIieM HOJHBIM KBazpat. Ilocne sToro ajs pasjoiKeHHsi MHOrO4YJIeHa Ha

MHOKHTENH UCIONIb3YeM (DOPMYJIY PasHOCTH KBaJpaToOB.

Peannsanus crparernm.
BreinonHsAsA BBIIECKA3AHHOE, IOJIYVYaeM

x"'+0,53373=J:""+2‘;|:°l L 1 3=(x2+2x'i+(i-)2)—4—9—

\_i/ﬁ_fé\_/ o
e Do d- D v o

HTaR, PasjIoeHe Ha MHOMHTEeJIH NaHHOI'0 TpexdJjieHa MMeeT BHUJ:
x? + 0,5x — 3 = (x + 2)(x — 1,5).

FKax Mbl yske roBopuJIH, pasjoyKeHHe MHOTOUIEHOB HA MHOXKHTEJH HEIIPOCTasd, a mo-
po¥ — ¥ HeBBINIOJHHAMAaA 3azadya. Tak, HaupumMep, He JJId BceX 4 B b MOXKHO PasJIOXKHTh
Ha MHOXKHUTENH ABydIeH a® + b? (XxoT#a, Kak Mbl yOeJHJIKUCh B IpUMepe 3, JJii HEKOTOPBIX
KOHKPeTHHIX a@ ¥ b 3T0 pasjioKeHue MOKeT ObITh HAUWeHO).

3ajaua pasJjioKeHUA HA MHOKHTENH TpebyeT He TOJBKO 4eTKOTo 3HaHHA ($opMyJs co-
KPaleHHOI'0 YMHO)KeHMA, HO ¥ CMEKAJKH, YMEHUs BUJETh o0Iijie MHOMKHTENIA U YIa4HO
rpynmHpOBaTh WieHbl MHOTOYIEeHOB. Bmecre ¢ onbiTOM BhimosiHeHHA MOA00HBIX Hpeobpa-
30BaHHUH NoABAAETCA «0c0060€ 3peHue», CHOCOOHOCTD Pasriffers «CIPATAHHBIE» B MHOIO-
wieHaX GOpPMyJIBI B OOI[Me MHOMKUTENH Pa3IduHbIX rpynm ciaaraembix. Ceituac jxe, Korjga
BBl TOJIbKO HAaYWHAETe PAacKJajblBaTh MHOrOWIEHEl Ha MHOMKHTEIH, B BbIOOpE CTpaTernu
pelIeHrsA BaM MOIYT OPHIOAMTHCS CJHEAYIOLIUE COBETHI:

1. Ecin Bce 4iieHbl MHOTOUJIEHA WMEIOT Oﬁmﬂﬁ MHOZKMTeJIb, BEIHECHUTE €r0 3a CKOOKH.

2. MmaTe B MCXOHOM MHOI'OYJI€HE NPU3HAKH (DOPMYJI COKPAIEHHOI0 YMHOMKEHUA —
V/IBOEHHBIE M yTPOeHHbIEe NPOH3BEJeHHA, CYMMY M PasHOCTh Ky0OOB, PasHOCTB KBaj-
paros.

3. HmuTe o6Ique MHOMKATENH TPYII ClaraeMbiX, NpobyiiTe UX CrpPyNIMpoBaTh X BhI-
HECTH OOIMHA MHOMXHTEJbh 3a CKOOKH.

4. Tam, rae He TOMOTJIA OJ{HA TPYNIIMPOBKA, MOXKET MOMOYb Apyras. [loaTomy monpo-
OyiiTe CrpyOnIUpPOBAThL WIEHEI MHOI'OYJIeHA MHAYE.

5. Eciu gisa npuMeHeHHA (POPMYJIBEL MK I'PYIOMPOBKY HE XBaTaeT KAKOro-aubo cia-
raemMoro, nobaBbTe W BHEIUTHTE ero WM pasbeiiTe HA HECKOJBKO CIAraeMbIX OAMH U3
YJIeHOB MHOTOYJIEHA.

6. Ecnu TpeGyercsi pasyioMKHTbL HA MHOMKHTEJIM TpexdJeH Bujga ax’ + bx + ¢, rae a,
b, ¢ € @, n BEI He BAAUTe yAOOHOTO cunocofa pa3JIOKEeHHs, NOUPOOYIATEe BBIAEIUTH
HOJIHBIM KBajparT.

7. H camoe znaénoe: eClid He yAAJIOCH MOJIYYHTH PasjiOoiKeHHe OJHHM CIIocoGOM —
npobyiiTe Apyrum. Eciau onsaTh He ygamocs — npobyiite eme. Beas pemenue 3ajgauu,
Han HOTODOﬁ IIPHUIIJIOCE MHOTI'O TPYAWUTHCA, IIDHHECET BaM HM C YeM He CpaBHHMOe
Y/I0BOJIBCTBHE W PALOCTE.
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e PasmosxuTe MHOTOUJIeH HAa MHOMKHUTEJIH:

120

a) 2a® + a’; 6) xy — yz + 2t — tx; B) 4¢% — 9d%; r) 49m? — 56mn + 16n°.
Kaxwne naydeHHble paHee croco0bl PA3JIOIKEeHNA HA MHOMKHTEIH BbI HCIIOJbL30BAIH?

1) PasnosxuTe HA MHOMKHTEIH MHOTOWIeH: a! + ax? — a’x — x4,

2) CpaBHHTe cBOe pelieHHe ¢ perueHmeM npumepa 1, crp. 116-117. Yem ara sagaya
oTaHUaeTcsa oT 3agau B Ne 6357

3) PaccmorpuTte npuemsl peimieHusa npumepoB 2—5 Ha crp. 117-119 u npouwmraiite
COBeTHI, NpUBefieHHbIe Ha cTp. 119. Kakue U3 HUX BaM KayKyTcsA HaWOOIee BAXKHBIME?
Kakue emie coBeTsl BBl MOTJIHA ObI chOPMYIHPOBATE cAMHU?

HpE.I(CT&BBTe MHOI'OYJIeH B BHJ€ IIPOM3BEJIeHHA HECKOJBKHX MHOI'OUYJIEHOB CTEeIlleHH
Gosprrei HYyJid H Has3sOBHTe IIPpHEMBbl Pas3JjiOoXeHHsdA MHOIOYWJIeHOB HAa MHOMHTEIH, KO-
TOPBI€ BBl MCIIOJIB30BaJIH:

a) 7Ta’b — 7b% e) 2ab® — 2ac?; a) 2a'c — 32bic;
0) 4c¢*d — 9ed?; K) —64m®*n — 27n; M) 3mn® — 192m;
B) bx?y? — 45x%2% 3) 4x'y + 32xy%; H) Tp°q — 7¢%;

r) 3p'¢® — 12p%q*; u) 2r3s — 16s; o) t — 125r5s%¢;
) 144m™n® — 81m3n?; K) r’p® — 64r%; o) 2yt =218,

Pazno)xkure MHOrouseH Ha MHOKUTenw. Kaxkue mpHeMbl pa3iosKeHHS BbI 37[€Ch HC-
MOJIb30BaIN?

a) 3x%y + 6xy* + 3y’ xK) a* — 2ab + b* - % H) a’ - b* —a + b;

6) 5a® — 10a’h + 5ab?; 3) x2 + 2xy + y* — 2% o)c+d+ - d3

B) Txy® + 28xy + 28x; n) 9 — m? + 4mn — 4n?; o) x* — X%y — xy® +
r) 2z — 4zt + 2z1% K) 4p* — 20pq + 25¢* — 36; p) m* + m’n — mn® — n%

m) 12m°n + 24m'n + 12m®n; 1) 1672 — 8rs + s — 49; ¢) pr—qr — p* + 2pq — ¢%
e) 9'q* — 185°° + 9p’s  m) 25 — Ad? + 12dk — OK% ) s+ st + 42 — k* — 6kt — 9.

Pemmnre YpaBHEHHE, MCIIOJIB3YVA Pas3jiodKeHrue MHOTIOYJIeHa Ha MHOMKHTEJIH:

a)a’+ 6a + 8 = 0; e) x2+ 2x — 15 = 0; a) ¢*— 15¢*" — 16 = 0;

6) b2 — Th + 10 = 0; xK) 2y% + 14y + 24 = 0; M) 2rf+ 14r° — 16 = 0;
B) ¢2 — 3¢ — 10 = 0; 3) 322 + 27z + 54 = 0; H) s®— 9s% + 452 — 36= 0;
r) 2d® + 10d + 12 = 0; u) m*+ bm* - 6 = 0; o) bt3— 92 — 2¢ = Q;

o) 2x% — 6x + 4 = 0; K) 3n*— 6n% + 3 = 0; n) 3k* — Tk2 — 6k = 0.

Pasiio:xKuTe MHOTOUIEH HA MHOMKHMTEIH:
a)2t—-2+ 22 - 1; x®) nirt + rn®s® — rPsn® — s'n?  H) (2 + Txy + 3y%P — (* + Y%
6) ¥ + 8 + 6y° + 12y;  3) a’b'c® — a®’c! + a'b’c® — a'c'; 0)(5z — 32 + 22°) — (22° - 32°);

Bzt t+ 2+ 2+ 1; n) d’ — 3d® — 15d + 125; m) (a — b)a* — ) — (a — c)a® — b);
r)a® - a'+3a®+3a%  x)p' - Tp* - 21p + 2T; p) (" — ¢')p + q) + (0 + 9);
NpF-¢-p+gq; m) b+ 27¢3 + b2 — 3bc + 9¢%  ¢) (c — 3)* — 6(c — 3) + 9;

e) m* + m°n — 9n — 9m; ) 8m® — n® — 12m?* — 6mn — 3n* 1) (x+yf - 10(x* — i) + 25(x - y)-
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HajiguTe KOpHM ypaBHEHHA:

a) x® — 4x = 0; n) 6t* — 54¢% = 0, Hym*—m*—-—m?2+m=0;
6) y* + 5y = 0; e) 20s? — 5s* = 0; K) p? — 5p* — 9p + 45 = 0;
B) 22 + T22 = 0 w)a®—-2a+a=0; a) n® — 12 + 3n2 — 4n = 0;
r) P - 3r=0; 3) b* — 18b% + 81 = 0; M) 8¢° - ¢* — 200¢® + 25 = 0.

Haijigure 3HaueHHe BHIPAXKEHUA!

a)a® + b% ecimab =5,a+ b= 2;

6) cd®> — c*d, ecim ed = -3, ¢c—~d =T;
B) m>+ 2mn + n? ecim m + n = 4;

r) pq® + p*q, ecnu pq = -4, p + q¢ = —6;
n) ris®+r’s’, eciurs =2, r+ 8 = -8;

e)x!* -y eemx—y=2, xy=4.

Cokparure Apo6n IpH AOMYCTUMBIX 3HAYEHHMAX IIePEeMEHHBIX:

3)8-12p+6p2—p3. 5) a® - b? . )02—2c—d2+1.
29 —pqg+2r—rp’ a* - b* — 9a + 9b’ A 2ed+ & -1’
6) 1-m? . I|).1:2+4U2—z’3+4;t:yr_ e) r‘—rs—st—t

m?n—2m* + mn-2m+n-2’° x® - 4y° + 22 + 2zx° 8+ r? - 28r — t?°

PanmuoHankHBEIM coco00M HAMJAHATEe 3HAUEHHUEe BHIPAKeHHA:

a) Ta’h + bab? upu a = %; b= _%;

6) x* — 12x® + 10x* + 10x + 11 opu x = 11;
B) (bm — 3n)? — (4m - 2n)* upu m = g—; n = %;

r) (3¢ = 4d)* - (2d - 3¢)®> npu ¢ = 0,75; d = —1,25;

1) y* — 2y*z — 4yz + 82% mpu y = 5,5; z = 0,25;

T

e)p’ + p’q — pg* — ¢ npu p = 1,3; ¢ = 0,8.

Briuucaure:

a) 15,4* - 7,6* + 23 - 2,2; 95 + 97 512 — I8 — 5 — KIS

6) 46,82 — 12 - 51,6 — 34,85, ~ A 3Ty gu g6 ) T gmv_ g )

B) 43 - 8,4 + 27,3% - 15,7% e) 21 — 2 + 219 3) 36° + 36°
167 - 16° -6 +6-6"

r) 18 - 62,4 - 35,22 + 17,2%

JloxkakuTe TOXRAECTBO:

ayx*+4x -y +4y=(x+ylx -y +4);
6) 2° -3t +2z—9t2= (2 - 3t)(z + 3t + 1);
B) (m + n)(m + k) = m®> + m(n + k) + nk;

r)(p-gp—-r)=p*—plg+r)+qr

S5-TNerepcon, 7 xn., 9. 2 121
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Hokaxxkure, 4TO:

a} €eCJ/IH K IPOHU3BEeIeHHI0 ABYX IIOCJIeJOBATEJIBHBIX IIEJbIX YHCeJ HpHﬁ&BHTb Oonnlnee
H3 HHX, TO INOJAYVUHUTCA KBaiapar GoBIIIEero U3 3THX YHCEeJI;

0) pasHOCTh KYyDOB ABYX IOCJEZ0BATENBHBIX IEJBIX YHCEeJ He AeJHTCA Ha 3;

B) €CJIM CyMMa TpeX MHOCIEeJ0OBATEJbHBIX LEJbIX UKCE] eCTh UHCJI0 HeYeTHOe, TO HX
[IpOM3BeJeHNe AeNUTCA Ha 24;

T) KBaJpaT HeYeTHOTO YHCIa NpHU JeJieHNMH Ha 8 gaer ocraTok 1.

Pasyioykure TpexdseH HAa MHOMKUTENH, BhIAeJIsAs MOJHBIA KBAApPAaT:
a)a® + 4a - 5; B) 3¢ + 6¢c — 9; o x2+1,6x—-1; x) 322 - 3,5z — 1,5;
6) b> — 10b — 11; 1) 2d* + 16d — 40; e) y*> - 2,5y — 6; 3) 2n? - 5,5n — 10.

PaznoxuTe MHOro4JIeH Ha MHOMKHUTEJH:

a) x3%(x — 5) + 4x(x — 5) + 4x - 20; n) m? - p* + n® - ¢* - 2mn — 2pq;
6) Yy + 3) + 4y(y + 3) + 3y + 9; e) 4x? + y? — 22 — 9t + 4xy + 62t;
B) 22%(22 + 1) = 5z2(z* + 1) — 322 - 3; k) 25a? — 4¢? + 16b* — d? — 40ab — 4cd;
)33t -7 -ttt — 7))+ 14 - 2¢t; 3) p*q® — p*r? — q%s* + r’s® + 4pqrs.

Jokakure, 4TO 3HAYEHHUE BBIPAYKEHUS HE 3aBUCUT OT 3HAYEHUH IepeMEeHHBIX:
a) (x — 3)(x + 3) — (x — 6)(x + 6);

6) 43y — T) 3By + 7) — 9(2y — 6)(2y + 6);

B)(z + 2)(22 - 2z + 4) — (2 — 2)(22 + 22 + 4);

r) (2r — 3)(4r* + 6r + 9) — (2r + 3)(4r2 — 6r + 9).

Pazno)xkure Ha MHOMKHUTEIH:

a) ab(a — b) — ac(a — ¢) + be(b — ¢); n) 119x - 51y + 42xz — 18yz;

6) mn(m + n) + mk(m — k) — nk(n + k); e) 95p + 114q + 65pr + T8¢r;

B) pA(q — 1) + ¢*(r — p) + r*(p - q); k) 105m — 135mk + 21n — 27kn;
r) X3y - 2) + ¥}z — x) + 2¥(x - y); 3) 132ac — 99bc + 156a — 117b.

Y28 HokakuTe TOMKIECTBO:
a) (2x? + 3)* — 4x*(x — 2)* = (4x + 3)(4x? — 4x + 3);
0) 9y*(2y — 3)* — 4(3y* + 1)* = 9y + 2)(%y - 2 — 12y?);
B) (a — b)*(a + b) — 4ab(a + b) — 8ab(—a — b) = (a + b)?;
r) (¢ + d)*(c — d) + 6¢cd(c — d) + 10cd(d — ¢) = (¢ — d)*.

Pemure ypaBHeHHe:

a) a® — 5a® + 4a = 0; a) m? — m? = 49m + 49 = 0;
6) 2b® + 8b* + 6b = 04 e)n®—n*+ 3n%-3n%=0;
B) ¢ + 3¢ — 9¢ — 27 = 0; ) 2B — R+ 9 — 18k = 0;
r) 3d® — 5d? + 6d — 10 = 0; g r+ri+rr+rr+r+1=0.
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HOR&H’CHTE, YTO MHOTOYJIEH IPDMHHMAaeT TOJbKO HeOTpHIATeNbHBIE 3HAYEHUA NIPH JII0-
OBIX UHMCJIOBBLIX 3HAYCHUAX nepeMeHHBIX:

a) 9x* - 6x + 2; n) p? — 6pg + 9¢° + 5r3%

6) y* — 12y + 40; e)9m? + n? - 6m + 1;

B) a® + b% + 2¢% - 2ac — 2bc + 3; w) 1172 ~ 2r + 1

r) m? — 8mn + 16n? + 9p* + ¢*> — 6pq + 2; 3) 2 — 8Bzt + 2012 - 4¢ + 1.

Haiiaure sHaYeHHe BBIPAKEHUS:
a)x*+6x2+ 1lx+6,ectmx+1=10; B)2*+ 1222+ 44z + 48, eciimz + 4 = 2,2;
) ¥ +3y*—4y - 12, ecomy +3=-10; 1)+ 4> -9t - 36, ecnu t — 3 = —0,5.

Jloka:KuTe TOMKAECTBO NIPA X # Y:

8 . 8
a) T = ()t + g+

16 _ 4,16
6) xT_—g'- = (x + Y + yhxt + Yy + Y

g6 _ 06 )
B) xT__.g_. = (@ + ) + )+ g + ) + )
2% _ 28 . :
i Gl a0 Coll o G i Gl s G Gl R
a) Ilpn xakux 3HAYEHUAX X NPOU3BEAEHUE ABYUIEHOB X + 3 U X — 3 MeHbIlle CyMMBI
UX KBajgpaTtos Ha 287

6) IIpu Kakux 3HAYEHUAX Y Y BOEHHOE IPOU3BEJeHHEe ABYYJIEHOB iy + O M y — D MEHb-
1te CyMMBI UX KBaapaTtos Ha 9y?

Sanuunre cCJlie AVIOIIHEe BbIPpaXKeHusd Ha MaTeMaTHYeCKOM SA3BIKe:

a) KBaJpaT NPOM3BEJEHUA JdHCesa 5, KBajpara 4yucia a, kyba uucia b;
6) npousseaenue Kybos uucesa 3, x, y, 2, 2;

B) cCyMMa NPOH3BEAEeHUA YMCEJ D M X U IPOHU3BEeAeHUA YHcels 4 U ¢;
T') Pa3HOCTH YACTHOTO YucesJ 9 U ¢ U PA3HOCTH MeMAY YUCIOM T U a;
o) KBaapar cyMMmsl uucena 6, r, s, t;

e) cymMMa KBajaparos uucea 8, m, n, k, l;

JK) UeTBepTas CTeNeHb CYMMEI YHCeJ a, b | c;
3) cyMMa NATHIX cTeneHeil uncen 2, 5 u y.

Muosxectea A, B u C 3agaHbl ciaegyroImumM odpasom:
A — MHOMeCTBO HaTypaJbHBIX YHCEJI, MEHBIIHX 5;
B — mMHOKecTBO IeJblX 4YHCeJ, MOAYJb KOTOPBIX MeHbIIe HJIH paBeH 3;
C — MHOXeCTBO YeTHBIX MOJOMKHUTEALHEIX 4YHCeJl, MeHbINuX 8.

1) Hapucyiire guarpammy Jitnepa—Benna 1yia mHOMkeCTB A, B u C # oTMeThTe HA Heil
9JIeMEeHThI JaHHBIX MHOYKECTB.

2) Haiigure:
a)ANC; B) BU C; ) (AU C)n B; x®)C NANB;
6) A U B; r)A N B; e) AU (BNC)y 3) AU BULC.
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CocTaBbTe CIIHCOK 3JIeMEeHTOB MHOMKECTB, 3aJJaHHLIX XAPAKTEPUCTUUECKUM CBOIICTBOM:

661

662

663

124

a)A={a:an;—3€a€5§}; B)C={c:ce Ny -1<c <3}

6) B={b:be N; -5<b<6,9}; r)D={d: -6<d<12ud=238n+1;n € N}.

Hapmucyiite guarpammy ditnepa—Bernna nis mHOKecTB A 1 B. Halinure nx nepecede-

Hue U 00beVHEHNE:

a)A={a:a=2(mod 3); -2<a<10}); 6)A={a:a=1(mod4); 4<a<1l};
B={b:b=3(mod 5); -3 <a <9} B={b:b=5(mod6); 2<a<T}.

IIpoBepbTe cOpaBeIMBOCTL BEICKA3bIBAHMWIMA. [IJIs JTO?KHBIX BBICKA3bIBAHUN MOCTPOHTE

UX OTPHUIAHUA:

a) Ecim unesno geauTceda Ha 5 ¥ Ha 7, TO OHO Bcerja AejuTcs Ha 35.

6) Ecou umesno neauTes Ha 3 1 Ha 15, TO OHO Bcerga JeJATCA Ha 495.

B) Ecsim umcno a He jgenures Ha 4, TO YHCI0 Ha He AenuTcs Ha 4.

r) Ecau yucno b guernoe, To uncao Tb Bcerga genurcsa Ha 14.

1) Ecom uucno 8¢ menurces Ha 7, TO YHCIO ¢ BCerga AeJUTCH Ha 7.

e) Ecom umcso 18d penwrca Ha 15, To ymesno d Beerga gennutces Ha 15.

Hokasxure:

a) Ecau HarypansHOoe UHMCJIO JeJIHTCS HA 5, TO OHO He MOMKeT npu gexenuu Ha 20
naBaTh ocTaTok 16.

6) Ecsin HarypaibHOE YHCI0 IpH AeseHun Ha 27 gaeT octarox 7, TO OHO He genuTes Ha 9.

B) Ecau marypanbHoe 4ucio genurcs Ha 8, TO mpu JeJeHud Ha 16 oHO He MOKeT
AaBaTh OCTATOK 7.

r) Ecnu HaTypansHoe uneso npu gesennu Ha 30 gaer ocraTox 21, To oHO He geaurcs Ha 10.

3anuiInTe MHOTOYJIEH B CTAHZAPTHOM BHJE H ONpPEIEJHTE €ro CTeleHb:
a) (14ab* — Tha? — 6ba) — (—6ab + 14ab?) + 6ba?;

6) —(9m — Tn) + (-6n — (4m + 11)) — (2m — (17 + 5n)) + (m — 4n);
B) 14a + Tb — (9a — 25b) — ((4b + 6a) + (—3a + 18b));

r) 2p + (3p — 29) - 6p* — 9¢° + (9 — 3(4 — 2p* — 3¢°)) - 6p + 12¢;
x) —2(2a + 0,5(9¢ — (2d + 6a) + 2d — 5¢)) — (—2a + 3d - ¢);
e)x-WW-G-x-Y-W+tx-(-x-y).

a) Karep mpomen paccrosaue MesxAy ABYMS IPHUCTAHAMH II0 TeUEHHIO pexu 3a 6 ua-

COB, & MPOTUB TEUYeHUs pPEeKHU — 3a 8 uvacoB. UeMy paBHO PACCTOSHHE MEMXIY 3TUMU
OPUCTAaHAMH, €CJIH CKOPOCTh T€YEHHS PeKH paBHa 2 Km/u?

6) Yrobel mokaTaTsca o pexe, Muma 1 Maia B3gJIuM HaOpoKaT MOTOPHYIO JoaKy. Ha
KaKoe MaKCHMaJbHOE PACCTOAHME OHH MOTYT OTILUIBITH II0 PeKe OT IYHKTa IIpoKara,
yrToOBl yCIEeTh BEPHYTHCHA Yepe3 4 daca, €CJM HM3BECTHO, YTO COOCTBEHHAA CKOPOCTh
JIOAKH 8 KM/4, & CKOPOCTEL TE€YEHUSA PEKH 3 KM/ /a?

B) PaccTrosHue MeskAy QByMsA OpHUCTAHAMH paBHO 35 KM. CKoIbKO BpeMeHH moTpedy-
erca Kouse u Oste, uToOBI OpPOIJIBITE Ha JIOAKE OT OAHOI IPHCTAHM 0 APYrOH U cpasy
BepHYThCA 00paTHO, eciad coOCTBEHHAA CKOPOCTH JIOAKM paBHAa 6 KM/4, a CKOPOCTB
TedeHHA PeKH cocraBiser 1 xm/u?
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e Hpe;l,CTaBbTe MHOI'O4YJIeH B BHJe IIPDOHU3Be/JJeHNH HeCKOJBKHX MHOI'OYJI€HOB:

a) 16a’b — 4ab®; B) —125x® — 27; n) Tm® — 448;

0) 3c2d? — 27¢%t% r) 5y'z + 40yz%; e) 3nb + 3kS.
Pasnosxure MHOrOUIEH Ha MHOKHUTENIH:

a) 6a* — 12ab + 6b% )+ 2rs + 82 — 3 K)a-—b-a®+ b5

6) 3cd? + 12ed + 12¢; n) 25 — m? + 6mn — 9n%; 3) 2¢® + ¢%*d — ed?;

B) 4p — 24pq + 36pg*; e) 9k% — 24kp + 16p® — 49; m) x° - x%y — xy® + yi.
668 Pemure ypasnenne:

a)a’+ 2a - 15 = 0; B) 3¢® + 16¢ — 35 = 0; n) y2+ 15y — 16 = 0;

6) 262 + 2b - 12 = 0 r) x6— 7x* -8 =0; e) 828+ 722 ~-1=0.
Pasno:xuTe MHOTOUYJIEH HA MHOKHTEJIH:

a) x* + 27 + Tx% + 21x; n) a® — 6a? — 4a + 24;

Oy ' -y-y+1; e) 27¢® — d® — 45¢? — 15¢d — Hd?;

B) 28— 2* + 522 - §5; w) m? — 9m? — 4m + 36;

ryre¢+ e -r-s; 3) (p* + 9pq + 5¢°) — (p* + 5¢%).
6708 Haiigure KOPHH YpaBHEHUS:

a) a® + 11la = 0; Bjct+ct—ct—c=0;

0) b® — 8b* = 0; r)d®+ 6d? — 9d - 54 = 0.
6711 Haiingure sHaueHue BBHIpAXKEHUHA:

a) xy? + x%, ecanm xy = 95, x + y = 8;

6) 922 — 12zt + 4t?, ecoim 2t — 3z = 9;

B) b* — a?, ecima—b=3,a+b=-5;

r) ¢t - dd, ecnu ¢ —d =2, ed = 5.

672} Coxparnre xpobu NpM AONYCTHMEIX 3HAUCHHUAX NMepeMeHHBIX:

7 — 15a + 5a? — a®, p> + 9¢*> — 4r* — 6pg .

3)2

3a +ab—-3b—a*’ B)p2—9q2+4r‘2+4pr’
6) — .Ez =i : r) m22+ Zmzn + 4nk — 4k;.
xt—y*—-3x -3y 4n® + m? + 4mn — 4k
673 Pasnoxure TpexuieH Ha MHOMKHTENHM, BBIZENAS MOJHLIH KBAJApaT:
a) x2 + 8x — 20; B) a’ — 2,5a — 6; x) 2¢? - 5e - 8;
6) y* — 9y + 20; r) b2 — 4,5b - 9; e) 3d? — bd — 2.
674} Pasnoxure MHOTOUIEH HA MHOKHUTEIH:
a) x¥(x — 3) — 4x(x — 3) — 21x + 63; B) a? — ¢? — 4d? + 4b* - dab ~ 4cd;

6) y’(y + 7) + 9y(y + 7) + 20y + 140; r) 9m? + 4n? — 25p* — 36¢® + 12mn + 60pg.

675' JJ.OK&}KHTE, YTO 3HAYEeHHe BhIpaKeHHusd He 3aBHCHT OT 3HAYEHHUN nepeMeHHBIX:
a) (x — 5)(x + 5) — (x — 8)(x + 3); B) (2 + 5)(2% — 5z + 25) — (z — 5)(2* + 5z + 25);
6) 9(2y — 8)(2y + 8) — 4(3y — )3y + T); r) (3t — 1)(9¢? + 3t + 1) — (3t + 1)9t2 — 3¢ + 1).
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Pasmoxxure HA MHOMKHTENU:

a) ab(a + b) + ac(a — ¢) = be(b + ¢); B) T0x — 126y + 35xz — 63yz;
6) x¥(y + 2) + y¥(x — 2) — 2%y + x); r) 68m~+ 119n + 36km + 63kn.
Pemure ypaBHeHHE:

a)a®—-Ta—6 =0, B)c®+¢2~9¢c -9 =0;

6) 2b° + 8b% + 2b + 8 = 0; nd-d+d-d*+d-1=0,

MuosxecrBa A, B u C 3ajaHBbl CleAyIONIUM o0pa3oM:

A — MHOKeCTBO HATYPANbHBIX Yuces, Ooabmux 4 u MeHsmux 9;

B — MHOMeCTBO HATYpaJbHBIX ymces, meHbminx 10, gamommx Opu JeleHuH Ha 3
0OCTaToK 2;

C — MHOMECTBO HEYETHBIX IMOJOMKHUTEJbHBIX UKMCes, MeHbIIMX WM paBHBIX 11.

1) Hapucyiite nuarpammy Oiyiepa—BerHa s maoKecTB A, B 1 C 1 oTMeThTe Ha HEeH
3JIEMEHTH! JaHHBIX MHOMKECTB.

2) Haiigure:

a)A N C; 6) A U B; B) (AU C) N B; r)CNANB.
CocraBbTe COHMCOK 3JIEMEHTOB MHOMKECTB, 3aJJaHHBIX XapaKTepHUCTHYECKHM CBOMCTBOM:
a]A={a:an;—7§a€—2%}; 6) B={b:be N; -4 <b< 3,8}.

a) Ilpu KaKuxX 3HAYEHHUAX X TIPOH3BeJeHHEe ABYUIECHOB X + 4 U Xx — 4 MeHbIIIe CYMMBbI
MX KBaJapaToB Ha 527

6) [Ipn KaKuX 3HAUEHHUAX Y YABOEHHOE NPOM3BeJeHNe JBY4YJIEHOB Y + 7 U 7 — iy MeHb-
Ile CYMMBI UX KBajpaToB Ha 14y?

Hapucyiite auarpammy Sitnepa—Benna miasi muoskecTs A u B. Haligure ux nepeceye-
HUe B O0'beIUHEHHE:

A={a:a =5 (mod 6); -3 <a <12} B ={b: b =17 (mod 8); -1 < a < 8}.
Hoxaxure:

a) Ecau mHarypanbHOe umcsno genurcsa Ha 11, TO OHO He MOMKET IPH JejleHUH Ha 33
naBaTh octaTok 17.

6) Ecoii HaTypasJbHOe YHCiI0 1IPH JesieHn Ha 12 gaer octaTok 8, To OHO He jJesauTces Ha 27.
BaHHmHTe MHOI'O4YJIeH B CTAHJAPTHOM BHJ/Ie M OIIpejeJINTe ero CTeleHb:

a) (4xy® — 3x%y — bxy) — (—dxy + xy?) + Tyx?;

6) ~(3p — 4¢) + (-4q — (5p + 12)) = (3p — (13 + 6¢)) — (~11p + Tq).

a) B nmoHunkoBoil Kommanum AHTOHa W Kcroliwm CKiIajg roToBoi NPOAVKIMM H LEX,
B KOTOPOM IIPOM3BOJATCA MOHUYMKH, COeIHHEHBI ABMKYIIelcsa moposkkoi. Ilo aroi
JOpoXkKe AHTOH J0eXas Ha BEJIOCHIEe/e U3 1eXa Ha CKJAJ 3a 5 MUHYT, a B 06paTHOM
HanpasileHHH — 3a 10 muayT. YeMy paBHO paccTOsIHHE OT CKJIAAA I'OTOBOM IPOAYKIINH
J10 I[eXa, ecJIM CKOPOCTh ABHIKYIIeHca nopoku paBHa 1 m/c, a ckopocTh AHTOHA Ha
BeJiocunee ObLIa MOCTOAHHOM?

0) Anarony n Kciome, BragensnamM MOHYMKOBOM KOMIIAHMK, HEODXOAMMO AOCTABHMTH
moHuukHu U3 MockBel B Koctpomy. OHH pelmmMiau IJIA STOTO apeHAOBATh TEILJIOXOJ.
H3BecTHO, YTO CpeAHAA CKOpPOCTh Temnoxoga 17 KM/4, a CKOPOCTh TeUEHUA DPEKH

3 km/4. Kakoe paccroaaue mexay Mockeoi u Koctpomoii, ecJid Ha ZOpPOry Tyha |
ofpaTHO TemyIoxok saTpaTui 34 uaca?
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Horaure, uro A nenurcsa Ha B:
_ 57,24 - 3,55 + 430,728 & 127,18 - 4,35 + 14,067,

A= "5 77188-1,336 | 18 + 214,92 :358,2 °
_[_80-(3,6—2,8) . (0,2—0,15): 0,0001] .
B [0,25 (0,94 + 1,06) T 4,7 - 3,0 ] : 26,92.

3
e Kak pasnauTs MOJOKO M3 ABEHAAIATHJIMTPOBOrO OMIOHA HA ABE PABHBIE YaCTH,
UMes TOJIBKO ABa MYCTHIX OMAOHA — BOCEMUJIMTPOBBIA U NATHUIUTPOBBIM?
o
Ha saHATHAX B CHOPTUBHOHM CEKIMH YHCIO OTCYTCTBYIOIIMX CIOPTCMEHOB COCTAB-
NAET @ YACTh NPUCYTCTBYIOIMINX. Ecnu ¢ sanaTua yiiger oguH CIIOPTCMEH, TO YHUCJIO
1
OTCYTCTBYIOII[MX CTAHET PaBHO T 4YMcJa NpucyrTcrByOmuX. CKOJBKO CIOPTCMEHOB B

5
ATOH CIOPTHUBHOMU CEKIIHH?

5. Pemenne 3agay ¢ mOMOIIBIO PA3JI0KEHM MHOrNOYWIEHOB Ha
MHOKHTEH

«Ompuyams 3a mamemamuiecKumu Gopmyramu 00seKmueHYy0
peaibHOCmb — Mo 3HAYUM He audemb 3a JepesbaAMU Necar.

Jlronsur Bonsnman (1844-1906),
ABCTPMHCKHIT (PU3UK-TEOPETHK

B npeablayimiux NDyHKTaxX Mbl H3Y4YaJy pasHble CIOCOOBI pas3JOKeHHA MHOIOUYJIEHOB
Ha MHOMKHUTenu. Jlesanyu MbI 3TO B TOM duCJie W AJs1 TOr'O, YTOOBI HAYUUTHCA pemiaTh Te
3ajauy, KOTOphIe OBLIM HEZOCTYIIHBI HAM paHee.

B JaHHOM NYHKTE MBI yOeOUMCA B TOM, UTO YMEHHE DACKJIaJbIBATH MHOTOYJEHBI HAa
MHOKHUTEJIN OTKPHIBAET HOBbLIe BO3MOXKHOCTH JJIsl DEIeHHs CAMBIX PasHBIX 3aj1ad.

3apaga 1. I[[IlmpuHa NpAMOYroJbHHKA HAa O CM MEHBbIIE CTOPOHBI KBaJparTa, & ero
OJHHA — Ha 3 cM OoJibllle CTOPOHEI 9TOTO JKe KBajapara. Halinure AIHHY JAHHOTO NPAMO-
YrOJIbHUKA, ec/Id ero Iomazas paBHa 9 cm?.

Peurenue:

IlocTpoeHne MaTeMaTHYECKOM MOJEJIH.

IIycrs cropoHa KBajparTa paBHa X c¢M, rae x > 0.

Torpa mmupuHA OPAMOYroJbHHKA paBHa (x — 9) cM, a ero gumHa — (x + 3) cM, rje
x—5>0,x+3>0.

Ham u3BecTHO, UTO ILIOMIALL NMPAMOYTOJLHUKA pABHA
[IPOU3BEAeHUIO ero AJUHLI U INHPHHBI. C ApYroi CTOPOHSI, IO
YCJIOBHIO 3aJjauM oHa paBHa 9 cm?.

CocTaBuM MaTeMaTHUECKYIO MOJEeNh 3aJauu:

{(x -5 x+3)=9

x>0, x-5>0,x+3>0

— x+3-1?
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Crparerus pelneHus VDABHEHWA.

Huis oTBeTa Ha BOIPOC 3aJjauy HAM HAJO PeIuThL ypasHenHe (x — 5)(x + 3) = 9. 06-
mIAii cnocof pelieEMs TAKMX YpPaBHeHHU HAM IOKa He HW3BecTeH. Ho HaM BeTpeuanuch
ypaBHeHHA Buja (ax + b)(cx + d) =0, rme a, b, ¢, d € @, a x — HeU3BECTHAA BEJIHUHHA.
Mgl 3HaeM, YTO IPOM3BEJeHHEe PABHO HYJIIO TOr/a B TOJBKO TOTJa, KOrja XoTA Obl OJHH U3
MHOKHTeJeH paBeH HYJI0. 3HAYHUT, €CJHM MBI CMOKEM OPEACTABHTL HCXOJHOE YPaBHEHHE
B VKa3aHHOM BHJE, TO JJIsI IOJHOrO PelIeHUs 3aJaYM HAM JOCTATOUYHO OYAET BOCIOJIL3O-
BATHCA NAHHBIM IIPABUJIOM, TO €CTh:

(ax + W) cx +d)=0ax +b=0nmex +d=0.

A HaxoIUTh KOPDHHA TAKHX YPaBHEHHH MBI y3Ke yMeeM. TeM caMbBIM pelieHue YpPaBHEHHSA
HEM3BECTHOro BUJAa OyZeT HaMH CBEJEHO K PEelleHHIO yiKe U3BECTHBIX YPaBHEHMIA,
Taxum o0pasoM, s pellieHUs 3aa4yd HAM HAA0 BBIIOJHHUTH CJIEAYIOIIYIO IOCIEH0-
BATENbHOCTh AEHCTBHMH.
IITaz 1. Tlpeacrasum ypasuenue (x — 5)(x + 3) =9 s Buge (x — 5)(x +3) -9 =0m
3anuineM JIeBYK 4YacTh KAK MHOIOYJIeH CTaHJapTHOro BHOA.
IITaz 2. Pa3ioXuM MOJYUEHHBIA MHOIOYJIEH HA MHOMHTENH.
ITaz 3. Kaxaplii 13 MHOMKHUTEJEN NMpUPaBHAEM K HYJIK W HalgeM KOPHW NOJYYMB-
MIUXCA YPaBHEHUM.
IIlaz 4. BrifepeM U3 BceX KOPHeW Te, KOTOPbIE YAOBIETBOPSIOT HEpaBeHCTBaM x > 0,
x-5>0,x+3>0.
Illaz 5. [lnsn BpIOpDAHHBIX KOPHEHM BBIYHMCIHM X + 3 H 3aNUIIeM NOJYVUHBIIHACA
OTBeT.

Peanmusanusa cTpaTervuu.

IMTaz 1
(x-58)x+3)=9<x-6)(x+3)-9=0x*+3x-5x-15-9=0

& a2 - 2x - 24 = 0.

Hlaz 2

Hxs Toro 4ro6bl pPasioKUTE MHOro4iaeH x? — 2x — 24 Ha MHOMXHTENH, BHIAEIHAM

OOJHEIHN KBagpar. [nsa sroro gofaBum u BeIUTeM 1, a 3aTeM BOCIOJib3yeMcA (GOPMYJIOI
PasHOCTH KBAAPATOB. :

xX-2x-24=x*-2x+1-1-24=x2-2x+1-25=(x—-1P2-25=(x—-1)2-52=
=(x-1-5)x—-1+5)=(x— 6)x + 4).
IlTaz 3

Yrobsl pemuts ypaBHenue (x — 6)(x + 4) = 0, npupaBHAEeM K HYJI0 KaXXIbIH H3
MHOMHTEeH:

(x-6)(x+4)=0=x-6=0ummx+4=0& x=6 uwmm x = —4.

Kopam x = 6 1 x = —4 gaEHOrO ypaBHEHUs SABISAKTCA TAKKe KOPDHAMH HCXOJHOTO
yPaBHEHHA, IMOCKOIbKY OHH HOJIyYeHbl B pe3yJbTaTe PaBHOCHJbHEIX IIpeoOpasoBaHHAM
HMCXOAHOTO YPABHEHHA.

Illaz 4

Kopens x = 6 ymoBieTBOpsier BCeM TpeM AaHHBIM HepaBeHCTBaM, Tak kak 6 > 0,
6-5>0u6+ 3 >0 — ucrurno.

Kopenb x = —4 He yposierBopsaer HepaseHeTBY X > 0, Tak Kaxk —4 > 0 — joxKHO.
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Illaz 5
BriumcauM HCKOMOe 3HA4YEHHE AJIMHBI MPAMOYTOJbHHKA:

x+3=6+3=09 (cm).

Omeem: pnuHa NPAMOYTOJbHHUKA paBHa 9 cM.

Samaya 2. 3aragaji TPHM PAllMOHAJIBHEIX uKcia. IIpousBegeHUe MepPBOTO U TPETLErO
u3 HuX pasHO (—6). M3BecTHO, UTO BTOpOE 3arajjaHHOoe 4yHcJO Ha 6 GoJbllle ImepBOro, a
TpeThe — Ha 11 Gosblne MpousBeAeHUA MEPBOr0 M BTOpOro ymcen. Haligute aT! dmciaa.

Pewenue:

IMocTpoerne MaTeMaTHUYECKOM MOJEJH.

ITycTh mepBoe panuoHAJBHOE YHCJIO paBHO x. Toraa BTOpoe paluoHaIbHOE YMCJIO PABHO
x + 6, a Tperse paBuo x(x + 6) + 11. UssecrHO, uTO X [x(x + 6) + 11] = —6.

CocTaBuM MareMaTHUECKYIO MOJenb 3aJaum:

{x [x(x + 6) + 11] = —6

—_— x,x+ 6, x(x+6)+11 -7
x, x+6,x(x+6)+ 11 €@

Crparerusi penieHus YDaBHEHHS,
1 Toro uTOOBI PEITINTH AAHHOE YPaBHEHHE, 3aIllHIIEeM ero B BHJE

x[x(x +6)+ 111+ 6 =0

¥ PA3JIOKKUM MHOTOYJIEH B JIEBOM €ro YacTH HA MHOMKHMTENH. 3aTeM IPUDABHAEM KaiKAbli
U3 MHOMKHTENEH K HYJI A HalJeM KOPHH MOJYYHBIIHXCSA ypaBHeHHH. TeM caMbIM MBI
HAWIeM KOPHM MCXOJHOTO YDABHEHUSA, TAK KAK MPOU3BEJeHNe PABHO HYJIO TOIZA M TOJIBKO
TOrAa, KOrja XoTd Obl OXWH M3 MHOMKHTeJeil paBeH HYJ. '
Wrakx, nnsa pemieHUsA 3ajayd BBIIOJIHUM CIEAVION[Ae NEHCTBUA B TAKOMl mocjiefoBa-
TeJIbHOCTH
IlTaz 1. TIpepcrasum ypaBeEeHue X [x(x + 6) + 11]=—6 B Bune x [x(x +6) + 111+ 6 =0
H 3alHIIEeM ero JeBYIO YacTh KaK MHOIOYJIEH CTAHJAAPTHOIO BHJA.
Ilaz 2. PaznoxuM NONYYEHHBIH MHOTOYJIEH HA MHOMKHUTEJH.
HIaz 3. Kaxaelit 13 MHOXKHTeNIeH NPHPaBHAEM K HYJI0 M HailileM KODHH IOJydUB-
IMUXCSA YPABHEHHH.
IlTaz 4. TlposepuM, YTO KOPHH YpPaBHEHMH SABIAAIOTCS PAIlHOHAJBHBIMH YHMCJIAMMU.
IlTaz 5. Beruncnum x + 6, x(x + 6) + 11 u sanuineM IOJYyYUBIIUNACA OTBET.

Peannzanus crparerun.

ITaz 1
x[x(x+6)+11]=-6x[x(x+6)+11]+6 =0 x[x*+ 6x+11]+6 =0
SxP+6x2+11x+6=0

Ilaz 2

Ilogpobuo paanoyenme muorouwnesHa x° + 6x? + 1lx + 6 Ha MHOMHTEIH MBI pac-
cmoTpenn B nyHKTe 4.4.4 (cMm. Ilpumep 4). [lostomy 3mech MBI JUIIL KPATKO 3AIIHIITEM
IPOBOAHMEIe IPe00pa3oBaHUA:

X +6x2+1lx+6=a>+6x2+12x+6 —x=x(x>—- 1)+ 6(x + 1) =
\__________/

=(x+ Dfx(x - 1) + 6(x + 1)] = (x + 1)[x* + dbx + 6] = (x + 1)(x + 2)(x + 3).
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ITaz 3
Vpasuenue (x + 1)(x + 2)(x + 3) = 0 paBHOCHJIBHO HCXOZHOMY. YTOOB! €ro pemuTs,
MPUPaBHAEM K HYJIIO KaXKJbli M3 MHOMKHATEJeH:

(x+1)x+2x+3)=0
x+1=0uwmx+2=0nmmx+3=0

x = -1, x = -2, x = -3.

Taxum 06pasoM, MBI MOJYIHIHM, YTO KOPHAMHU MCXOZHOIO
ypaBHeHus faBagiores yucaa (—1), (—-2) u (-3).

Ilaz 4

Bce mosrydeHHBIE KODHH SBISIIOTCA PAIHOHAJIBHBIMM YMCIaMH.

Ilaz 5
Ecmmx=-1,tox+6=-1+6=5,ax(x+6)+11=-1-5+11=6.
Ecmx=-2,tox+6=-2+6=4,ax(x+6)+11=-2-4+11=3.

Ecmx=-83, ox+6=-3+6=3,ax(x+6)+11=-3-3+11=2,
Omeem: MOTJH 3arajaTh CJAeAYIOIIAe TPOMKH palUOHAJBHBIX 4mces: (—1; 5; 6),
(=2; 4; 3), (=35 35 2).

Taxum 06pa3oM, MBI B OUepefHOM pas ydekgaeMcsi, 4TO YMEHHE PACKJIAJLIBATH MHO-
To4JIeHbl HA MHOMKHTEJH NO3BOJIAET CYINEeCTBEHHO PaCIIMpPHTE HAIIM BO3MOH(HOCTH IIPpH
pellleHNH caMbIX pasHooOpasHBIX 3a/ad.

a) 3arajanuy ABa HATYpPaJbHBLIX uucaa. M3secTHO, YTO OHO M3 HUX HA 2 DoJblIe
JApyroro, a UX npoussejsenue paBHo 15. Hailigure sTH uncia.

6) Cymma aByx HaTypaiabHBEIX uucesa paBHa 10, a ux npousseseHne paBHO 24. Haiigure
STH YHCJA.

B) OgHO M3 HATYpaJbHBIX YHCeJ B JBa pasa OoJblle APYroro, a MX NpoM3BeleHHE
paBuo 32. Haitnure aTh yucia.

Pemure ypaBHeHMs:
a) 3ala — 7) = 0; B) (2¢ + 1)(3c = 2) = 0; n) bx%(x — 3)(2x + 4) = 0;
0) 4b(b + 9) = 0; r) (8d + 6)(4d — 5) = 0; e) 3y*(Ty + 14)(2y — 5) = 0.

B xoHTpOJIbHOM paboTe N0 MaTeMaTHKe HYKHO ObLIO PelINTh ypaBHeHHe x° + x = 2x2,
Kousi peman s1e ypasHeHue CIefyiOIIAM 00pasom:

«3aMeTHB, 4YTO MHOIOUJIEH B IPABOM YACTH YPaBHEHHA UMeeT OOIIHil MHOXKUTEIb X,
OH BBIHEC ero 3a CKOOKH. 3aTeM OH pasies]dJj IPaBYI U JIEBYIO YACTH HA OZHO M TO
JKe YHCJIO X W moayuua ypasHenme x? + 1 = 2x. Ilocise aToro oH fob6aBuy K mpa-
BOM W JIeBOHM HWaCTH YPaBHEHMA OJNHO M TO JKe YHCJI0 (—2X) M, BOCIOJb30BABIIHMCH
opMysI0i1 CYMMBI KBAJPATOB, HAIIEJ] KODHU YpABHEHHA. B HTOTe OH 3ammcaj cBOe
pelleHue TaK:

Brtr=2xcx+1=2x2x*+1-2x=0(x-1)P=02Ex-1)(x-1)=0c
S(x-1)=0 x = 1».
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Camma ke pemaj 3TO YpaBHeHHE MHAYE:

«OH cHavasa o0aBHUJI K IIPABOM U JIEBOM YACTH YpaBHEHHs OJHO H TO Ke 4mcyo (—2x2),
a 3aTeM Pas3IOoKHJ IOJYUYUBIIUKCA MHOIMOYJIEH Ha MHOMHUTEJIH K HaIleJ KOPHHU ypaB-
HeHHsA. B uTOre OH 3alHCaJI CBOe pellleHHe TaK:
Prtrx=2xcx*+xr-2"=0cx(x*+1-2x)=0ox(x-1P°=0<
Sxx-NNx-1D=0(x-1)=0mmxr=0c x=1unmm x = 0».

TToyemy ManpYMKH IOJYYHJIH pasHble OTBETHI? B KakoM MecTe H K€M W3 HHUX Oblia

pomymiena omubka? Kaxoe npasuio 66110 HApYIIeHO M KaK NPABUWILHO PElIUThL JaHHOe
ypaBHeHue?

‘1§ 1) ITocTpoiiTe MaTeMaTHYECKYIO MO/JENIb M PEIINTE 387a49Yy:

«I[ImpuHa NpPAMOYroJIBHAKA HAa 5 CM MEHbBIIE CTOPDOHEI KBaJparTa, a ero JJWHa Ha 3 CM
OoJbIme CTOPOHEI 3TOI'0 e KBajpaTa. Haifum're AJITHHY JaHHOI'O NPAMOYTrOJbHHEKA, €CIIH
ero miomazasL pasga 9 cm®»,

2) CpaBHHUTe CBOe pellleHHe HTOH 3a/jauM ¢ pelleHHeM, IPpUBeIeHHbIM Ha cTp. 127-129
yqeﬁmnca. YTouHHTE IIAru ee pelreHnA.

3) Kakoi1 npueM perieHusl ypaBHeHHil ObLI HCIOJAb30BAH TIPH PEIIeHUHU HTOH 3amaun?

Pemure ypaBHEHUHE:
a) Tx(x + 1) = 21 - Tx; B) 42(z + 2) = 32z + 13; I rir — 7) = -3r(3r — 5);
0) yly — 1) =y + 15; r) 3(14 — t) = 6t(2t — 4); e) pX(3p — 7) = 2p(2 — 9p).

a) BesocunenucThl HA IEPBOM 3Talle COPEBHOBAHHUI eXajd B TedeHHe 9 4acoB co cpej-
Heill CKOPOCTRIO X KM/4, 4 HA BTOPOM 3Talle OHU eXaJli Ha X 4acoB 0oJibIIe cO cpefHeil
CKOpocThIO Ha 9 KM/4 Gosbrreii. C Kakoil cpegHeil CKOPOCTBIO eXaid BeJOCHIIeJHCThI
Ha IepBOM JTame, ecjIy Ha BTopoM arame oHH npoexanu 900 xm?

6) Jlauea pebpa Broporo Kyba Ha 3 cM GoJbliie fuuHbI pedpa nepsoro. Haligure aiuny
pebpa mepsoro Kyba, eciu o6bem BTOporo Kyba pasen 343 cm®.

B) Buepa B mMarasmH NpHUBE3IH ¢ KHHUI 110 IEeHE @ P. 3a IITYKY, a CerofiHd IPUBE3/IH
Ha 8 KHMIH MEHbIe, 10 IeHe 3a IITYKy Ha 5 p. Gosbmeid. CKOJIBKO KHUI' IPUBE3JIH
BYepa B MarasuH, eC/IM CeroflHd KHUT IpuBe3au Ha cymy 39 984 p.?

a) Ha opAMOyroJILHOM YYacTKe 3eMJIH, AJWHA KOoToporo Ha 10 M OoJsbiie ero MIHPHHEL,
IIOCTPOMJIM JOM, 3aHuMawinuii wiomans 100 M2, Haiigure f1iuHY 3TOr0 y4acTKa, ecau
HM3BECTHO, YUTO ILIOINAAh YYaCTKa, He 3aHATad JA0MOM, pasHa 164 m2.

6) liMHa NpAMOYTOJBHOrO yyacTKa 3emiid Ha 8 M Gossie ero mupussl. Ecan 66! ero
JUIMHY YMEHBIIWJIM Ha & M, a MIMPUHY YBEJIHYWIN HA 5 M, TO IJIOMIAAL IOJIyIHBIIE-
rocda ygacTkKa craja 6r1 B 2 pa3a MeHbIIe, YeM ILIOINAOEL MCXOAHOI'0, YBeJIMdeHHad Ha
78 m%. YeMy paBHA JJIHHA TOrO y4acTKa 3emMiu?

B) Haligure mepumeTp nNpsMOyrolbHUKA, JJIHHA KOTOpOro Ha 6 cM 6oJbIlle NIMPHUHEI,
a mwiIolagb paBHA 72 cM?,

HaiignTte 3arafjagHble palMOHAJIbHBIE YHMCJA, CJIH M3BECTHO, YTO:

a) AX cyMMa paBHAa 3,0, a MX DPOHU3BEleHHE PABHO 3;

6) ux pasHocTh paBHa 2,2, a UX OpoM3BeJeHHe paBHO 8,4;

B) ofHO uHcio Goasime apyroro =Ha 1,6, a ux mpoms3BeneHne paBHo 13,8;
I') OHO YMCJI0O MEeHbIIe APYroro Ha 4, a WX mpousBedeHue paBHo —1,75.
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a) IlepBblit paGounii, paboTasi caMOCTOATENLHO, MOMKET BBIINOJHHATHL 3aKas Ha 3 Haca
OnIcTpee, YeM BTOPOM. 3a CKOJIBPKO YacOB BBINOJHHUT 3TOT 3aKa3 OJUMH BTOPOIT paboumnii,
ecJIid BMeCTe OHH ero BBINOJHUIM 3a 2 yaca?

6) MacTep 1 ero y4eHMK MOI'YT BBINOJHHUTBH, paboras BMecTe, HEKOTOPYI paboTy 3a
3 uaca. CKOJILKO BpeMeHM Heo0XOoAMMO y4YeHHKY, YTOOBI BEINOJIHHUTE 9Ty paborty ca-
MOCTOSITEIBHO, €CJIM M3BECTHO, YTO MacTep, paboras OWH, CMOIKET BBINIOJHHTH €€ Ha
8 yacoB ObicTpee?

B) JIBa Hacoca, paboTas OAHOBPEMEHHO, MOTYT HANOJHHUTH Iycroil GacceiiH 3a 6 ua-
coB. Ilpu 3TOM OQWH HmepBEIM HACOC HAIOJIHUT 3TOT OacceitH Ha 9 wacoB GbicTpee, yeM
onuH BTOpoi. CKOJIBKO YacoB IMOHAA00MTCA BTOPOMY HACOCY, YTOOBI HAIOJNHUTE 3TOT
baccennH?

a) MoTopHas JIoJKa NPOILIBLIA II0 TedeHHUIO peku 18 kM, a
sarem nporus tedyeHnusa — 30 km. IIpu arom Ha Beck myTh
oHa sarpatuna 8 u. Haligure coOCTBEHHYIO CKOPOCTE JIOM-
KH, eCJIH CKOPOCTh TeUeHHS PeKH paBHA 2 KM/d.

6) Tenstoxon mpoexan 9 KM 1o o3epy u 20 KM 0 TeUeHHIO
pexn 3a 1 gac. Uemy paBHa coOCTBeHHAS CKOPOCTH TeILIO-
Xo0Ja, eClIF CKOPOCTh TeUEeHHA PEeKH paBHA 3 KM/4?

B) /IBa aBTOOyCa BBHILIH OJHOBPEMEHHO M3 NYHKTa A B NYHKT B, paccTosHue MeXAY
koropeiMu 48 kM. CropocTh nmepeoro asrobyca Oniia Ha 4 KM/4 Gonblne, U IO3TOMY
oH npubeLT B nyHKT B Ha 10 MmuayT panbure. Haiigure ckopocTk BTOporo aBtrodyca.

a) B cnuiaB Meil M {UHKA, cojep:xamuii 60 kr menu, gobasuan 160 xr nueka. B pe-
3yJbTaTe NPOIEHTHOE CoAep’KaHHe MeIH B ciiaBe ymMeHbmnmJioch Ha 10. Yemy Obuia
paBHA IlepBOHAYAJbHAA Macca crasa?

0) B cnyaB mMeam M 0Ji0Ba, COJAEpIKAIMMEA 5 Kr oJyioBa, jgobaBuam 15 Kr menn.
B pesyJibraTe HPOLEHTHOE COZep:KaHue MeJH B cijiaBe yBeaumuuaoch Ha 30. CKOJIBKO
KHJorpaMmMoOB MegH 61:1110 B IIepBOHAYaJIbBHOM Cl'iJIaBe?

a) ABToMOOHMJIHMCT BBIEXAJ M3 ropoja Ha Hady MO0 J0opore, AJWHA KOTopo# 24 KM, a
BO3BpATHJICA AOMOM IO ApPyroi mopore, miaunHoi 30 KM. YBeJIMUMUB HA 00PATHOM IIVTH
CKOpOCTb Ha 2 KM/4, OH TeM He MeHee 3aTpaTWJ Ha o0paTHBIA NyThk Ha 6 MuUH 00JIb-
me, ueM Ha nyTh Ha fgauy. C Kako#l CKOpPOCTHIO aBTOMOOMJIMCT exasa Ha jJady, eciiu
M3BECTHO, YTO €r0 CKOpOoCTh Oblia Oonbime 20 xm/a?

6) Crauasa TpaHIIel0 pblia Nepsad Opuraga pabounx. Yepes 4 yaca K Hell IpucoegH-
HWJIach BTopas Opuraga, u, npopaboras BMecTe elle 8 4acoB, OHH BBIPBUIN TPAHIIEIO
IOJHOCTBIO. 38 CKOJILKO YACOB BEIPBLIA OBl 3Ty TpaHmieio Bropas Gpurana, paboras ca-
MOCTOSATEBHO, €CJIH NmepBoii 6purajge morpeboBasock 661 Ha 3T0 HA 8 yacoB Hosbie?

Haijigure 3arajagable pallHOHAJbLHBIE YHCJIA, €CJH U3BECTHO, 4YTO:

a) IMpOoW3BeJIeHNE NMEPBOr0 U TPeThero ua Hux pasHo (—8), Bropoe umcnao HA 5 MeHbIIE
IIepeoro, a Tperbe — Ha 2 donpmie IpoH3Be/IeHN A NepPpBOT0 U BTOPOro M3 3arajlaHHbIX
quce;

6) mpousBeeHNe TIePBOr0 U TPEThEero U3 HUX PABHO 2, BTOPOe YHCIo Ha 2 Gosblme mep-
BOTO, & TpeTbe — Ha 1 MeHbIle IPOu3BeeHNs IePBOr0 U BTOPOro U3 3araJlaHHBIX YHCeJl.
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@ Cpean npuBefeHHBIX BBICKA3BIBAHMN HalijguTe 00lHe BBICKA3LIBAHHUS, BHICKA-
3BIBAHHA O CYIIECTBOBAHMM W BBICKA3BIBAHWS, HE ABJAIOI[HECH HA TEMH, HH

Apyramu. OnpegenuTe MCTHHHOCTH BhICKa3biBaHWM. (I JIOMKHBIX BBICKA3bIBAHUH
TIOCTPONTE WX OTPUIlAHUA.

a) Yucno 6 asiaserca genureneM uuciaa 128.

6) Yucno 9 ssiasiercs JeauTesieM BCeX HATYPAJbHBIX UHCe,
B) CymiecTByIOT HaTypaJbHbIe YNCJIA, JEIUTENeM KOTOPBIX SABJISETCS YUCIO0 5.
r) Bece kopuu ypaBHeHus (x + 1)}x — 2) = 0 — mesasie yuncia.

n) Ypasuenue (3y + 5)(2y — 3) = 0 umeeT LeJbIA KOPEHB.

e) Yucno 0,5 aBnserca kopHeM ypaBHenus (22 — 1)(z + 3) = 0.
3#) Bee mpocThie UBCca HeUeTHEIE.

3) Hexoropsle npocTele uucia HeUeTHLIe.

u) Ilpocroe uucio 5 ABNAETCA HEUYETHBIM.

Haiigure 3HaueHne BHIDAIKEHHA NIPH YKA3AHHBIX 3HAUEHUSX MEPEeMEHHBIX:

a) -2m?®n + 2m?n — (-3n — 3m®n) — (m®n + 2n) upu m = 2, n = -2;
6)3a’—ab—-b*+(-3a®>+2ab-b)+1+a®>— 2ab+ 2P npua=3,b=2;
B)(%x—%y)—x—2+2y+(§x—§y)—(x+y)npnx=5,y= 11;

r) 4p® + 2pq + T = ¢* = (-p* — pq + ¢*) — 3p* —~ 3pq + 2p*) + ¢* npu p = -1, ¢ = 2.
J3] CpaBHuTe 3HAYEHUS YUCIOBBIX BBHIPAKEHHI:

a) 5,56° + 6,7° n 12,23

6) 12,4° - 11,6° n 12,4> + 12,4 - 11,6 + 11,6%
B) 7,9° - 6,3*u 6,3° + 6,3 - 7,9 + 7,9%

r) 14,8° - 15,6% u 0,8?%

n) 21,7 + 13,4* m 21,7 - 21,7 - 13,4 + 13,42,

E&! E-‘ﬁ Ha xoopaunarHOoii miaockocTd Oxy n30o0pasuTe MHOMKECTBO TOYEK, VAOBIETBOPAIONINX

HepaBeHCTBAM:
a)x>5H,y< 4; B)x <6,y <2; ND1<x+2<€4;-2<y~-3<4;
6)x 23,y>-1; r)x 2 -5, y < 6; e)6<x-5<-155<y+4<9.
Wzobpasure HA umci0BOH NpaAMOil Ox MHOKECTBO PelleHMH HepaBEeHCTBA:
a)x+3>0; B)3<x+ 7 < 6; nlx=-2|>1; #)1<|x-6|<2;
0) x -5 <0; r)2<x-4<5; e)|x+ 3| <4; 3) 6 <|x+3|<8.
@ Kakne ocTaTKH JalOT HaATypajbHbIE CTEIIEHU YHUCJIA @ UpHU HeJieHuun Ha b?
a)a=3,b="1, 0)a=4,b=11; B)a=2,b=17.
70 3Has, 4uTo @, b € N, Beruucaure A, eciau:
a) A = 3a — b, 3* = 243, 4* = 256; B) A = 2a + 3b, 5° = 125, 9* = 729;
6) A =5a:b, 6°= 216, 2° = 32; r) A = 3ab, 7° = 343, 8" = 64.
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708 Perunre VDpaBHEHHE:

a) Tx(x — 3) = 0; B) 3z + 2)(z — 4) = 0 n) 4a*(a — 2)(3a + 12) = 0;
6) Sy(y + 2) = 0; r) (4¢ + 8)(2t — 9) = 0; e) 9b3(6b + 5)(4b — 7) = 0.

a) Ha npAMOyroisHOM y4acTKe 3eMJIM, JJIMHA KoToporo Ha 6 m 6oJblie ero mIMpPUHBI,
TOCTPOMJIM AOM, 3aHHMatomui miomanss 120 m?. Hadigure AnuAY 9TOTO YUacTKAa, €CIH
HM3BECTHO, YTO ILIOINAAb YYACTKa, He 3aHATas JOMOM, paBHA 232 Mm%,

0) HajiguTe nepuMeTp NIpAMOYIOJbHUKA, AJHHA KOTOPOro Ha 8 ¢M 0oJibllie IIMPHHEL,
a mwiIom@aas paspHa 128 cm®.

IIpu xaKUX 3HAYEHUAX INePEeMEHHOHM DABHBI 3HAUEHUA BHIPAKEHHH?
a) 3x(x + 1) =9 - 3x; B) a*(12 — a) = Ta(2a — 5);

0) 2y(y — 5) = 6y + 18; r) 2b%(b — 5) = —2b(18 — 4b).

Haiigure sarafjanabsle paliHoHAJLHbIEe YHCIA, €CJIH U3BECTHO, YTO:

a) X cymMMa paBHa 2,5, a HX Ipou3BeJeHHe paBHO 1,5;

6) ux passocTes pasHa 1,5, a ux npoussejgenue pasao 10.

a) IlepBasa Opuramga mexapel MOHUYMKOBOM KoMmMmaHuMu AHTOHA M HKciomwm, paboras
CaMOCTOSTE/JIbHO, MOMKET BBINIOJIHUTEH MOJYYEHHBIH 3aKkas Ha 9 yacoB ObicTpee, 4eM
propada. Paboraa BMecre, OHM BBIIOJHHJIM 2TOT 3aKa3 3a 20 JyacoB. 3a CKOJBKO 4acOB
BeINOJIHMIIA GBI 3TOT 3aKa3 BTOpasd Opuraza, paborTas camMOCTOATENBHO?

0) 1A NpUroToBJEHHA IMOHYHKOB 3aTOTOBHJIM CMECh M3 H3I0MAa H MOHUHKOBOTO TECTa,
cogepakainyio 4 xr uzioma. 3arem B Hee gobasuau 10 Xr Tecra, U B pesyjabTare 5TO-
ro IPOIEHTHOE COJAED:KaHWe M3I0MAa B CMecH yMeHbIIHIoch Ha 2. Yemy 6Grnira paBHa
IepBOHAYaJbHAA Macca cMecHu?

a) fxra nmpomusLia 8 KM 10 TeueHHIO PeKH U 16 KM IpoTHB TeyeHHA peku 3a 1 yac
20 mun. Yemy paBHa coOGCTBEHHAS CKOPOCTH AXTHI, €CJIH CKOPOCTH TEUEHUSA PEKU
paBHa 4 Km/u?

6) ABrobyc Brlexas M3 NYHKTA A B MYyHKT B, paccTosiHue MexXIy KoTopkiMmu 40 xwm.
Bosspamasnace ofparHo u3 B B A, oH exan co ckopocTsio HA 10 KM/u menbmrei. Ilo-
aToMy Ha ofparHbIi nyTh OH 3arparuia Ha 20 muH Oosblne, ueM Ha myTh oT A g0 B.
C kaxo# ckopocTsio exas aBTo0yc s B B A?

B) ABTo0GyC BBIeXan m3 NyHKTA A B NyHKT B, HaxonAnuiicsa Ha paccTroaaun 40 KM ot
"ero. Yepes 10 mun mocse aToro Bejej 3a HEM BblexXas aBToMoOMIs. CKOPOCTHL aBTO-
mMobuna Ha 20 KM/4 GoJbille CKOPOCTH aBTOOyca. UeMy paBHA CKOPOCTb ABTOMODMJISA,
ecJIM B IYHKT B aBTo0yCc M aBTOMOOMJIb NPUOBLIIN OJHOBPEMEHHO?

HaiiguTe 3arajaHHble palMOHAIbLHBIE YHCJIA, €CJH U3BECTHO, YTO IPOH3BEJIeHAEe IIep-
BOro u TpeTbero u3 Hux pasHO 20. Bropoe sarazarmsoe umucio Ha 5 GoJbllle IEPBOTO,
a TpeThbe — HA 4 MeHBIIIe MPOM3BEJEHUA NMEPBOT0 M BTOPOTO UHCEJ.

Haiinure 3HAYeHWe BRIDA’KEHUA NPU YKABAHHBIX 3HAYEHHAX NEePEeMEeHHBIX:
a) 9xyz — (—12xy2%) — (9xyz® + 6xyz — Tzyx*+ 10x*yz) npu x = 2; y = 3; z = —1;
6) (4ab — 5bc?)— (—ab — 4bc*) — be?— bab nmpu a = —1,4; b = -2,5; ¢ = —-0,3.
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CpaBHHTe 3HAYEHMS YHCJIOBBIX BbIDAMKEHHUN:

a) 7,2 + 4,3* u 11,5%

6) 19,3° — 18,4° u 19,3? + 19,3 - 18,4 + 18,4%
B) 21,5° — 15,6% u 21,5% + 21,5 - 15,6 + 15,6%
r) 13,6° — 14,9 u 1,3%

x) 16,9% + 19,7° u 16,9° - 16,9 - 19,7 + 19,7°.

M3o6pa3uTte HAa YHUCJI0BOI HmpAMOil Ox MHOMKECTBO PelleHH HepaBeHCTBa:
a)x-2>0; 6)-2<x+4<T; B) | x —3|>5; r)2<|jx-5|<5.

Ha koopamuaTHOU miockocTH Oxy n3obpasuTe MHOKECTBO TOYEK, YAOBIETBOPAIOIIHAX
HepaBeHCTBAM:

a)x>2,y<-3; 0)x<-T,y<4 B)-2< x+3<8; r)-3<y-4<3.

Kakme ocraTku 4al0T HATYPaJbHbIE CTENeHH 4HCJIA @ TPH JeleHun Ha b?
a)a=3,b=28; 6)a=2,b=9; B)a=4,b=35.
3nas, 410 a, b € N, BeruncauTe A, ecau:

a) A = ba + 2b, 2° = 256, 3" = T729; 6) A = 2a — 3b, 6° = 36, 7" = 49.
Jokaskure, 4To KBaApaT pasHocte A u B jpenurca Ha 9:
A=48-2(5(7T-2)-3)-7-38-(4+9)-3-8-11);
B=-3(7T-4)-5-9)-20,54-283-7~-(83+T7)-9-9-3(5-6).

Ilna symepanuu crparul, KEuru norpebosanock 1392 nugpsel. CKOJIBKO CTPaHMIL
B 9TOIl KHHIe, ecJId IepBasd cTpaHuna umeer Homep 17

Orer 3aBeIajl CBOUM MATEDPHIM CBIHOBBAM TPHU PABHOLEH-
HBIX /IOMa U BejleJ] UM pasfesIATh HacJeACTBO IIOPOBHY.
Bparba OTOBOPHJIKCE, YTO KaMKALIM U3 TPEX CTAPIIUX
OpaTheB BO3bMeET cede IO AOMY U 3aIlJIATHT 34 aTO MJIAJ-
UM OpaTbAM HEKOTOPYIO CYMMY JeHer, KOTOPYIO OHU
pasnensaT Mexnay coboii.

B pesyasraTe 6paThAM yZanoch BBIIOJHUTH 3aBelllaHHe
0TI, ¥ BCE OHU IOJYYHMJIN IODOBHY.

CKOJIBKO CTOMJIM TPH 38BEIAHHBIX OTIIOM JOMAa, €CJH
KaKablil u3 crapmux OparbeB saminatai no 800 sonorsix
MOHeT?

TypHCT oTHpaBHJICA B IIYTh, NpeAIoJaras NPOXOAUTH KamKAblH NeHb TPeTbIO YacTh
BCEro MyTH, 3aIJIAHMPOBAB 4Yepes 3 AHsA HPUOBITH B NYHKT HasHadyeHUs. B nepsblit
JIeHb OH AeMCTBHTEJbHO IPOIIeJ TO PACCTOAHME, KOTOPOe 3allJIAaHUPOBAJ, HO BO BTOPOH
JeHb OH HPONIeJ JHIIb TPEThI0O YacTh OCTABILErocsa IIVTH. B TpeTHil AeHb OH ONATH
MIPOILIEJ TPETHIO YACTh y)Ke HOBOI'O OCTATKA IyTH. B pesyabrare eMy OCTANIOCH NPOHTH
eme 24 kM. CKOJIBKO KHJIOMETPOB IIPOIIEJ TYPHUCT B HepPBBINH JeHb?
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3axaum 1A camMokoHTpoaa K ['nase 4

f SanumnTe OyKBeHHbIE BHIPDAMKEHHS, MCIIOJIb3Vs IIOHATHE CTEIeHM:

a) (—x) * (=x) * (-x) * (—x); B) (mn) - (mn) * (mn) - (mn) * (mn);
0) —3y * 3y * 4z - 4z * 4z; r)(¢c—d):(c—d)- (c— d).

Onpene.lm're, KaKuM YHCJIOM — NOJOMXHTEJbHBIM HJIH OTPHUIATEJNIBHBIM — ABJAAETCH
BbIpaXXeHHue:

o1y o (-4 m e oy o (-3)" cse,n o

11
@ Brruncaure:

8) (-3)*+ (-1)°* 8) : (~2)% B) =2 - (-4 : 3% + (-5°: (%)2)2;
6) g — .t (05 - 2% r) -4t -1y - (3) - (82 - 39) + -2p.

Haiignre 3HAYEHHE BLIDAKEHUA:

(915 . 328) . 243 . 1734 . (173)10 . (g_::)
— 0
A VC R CRST ST 298"

215 o 1423 . 535 - (25)3 o (736 . 713)
7 18
24 . | — o 28 ., 29
10 (5) 35% - 2

a)

Y Hpe,uc'raBb're BBIDaXeHHe B BHJe CTelleHH C [oKasaTejeM, OTJHYHBLIM OT 113

a) 3°- 3% 3; ) (k) : (k)2 (k)*: (R)*: (-R)T;
6) (=be)® - (=be) - (=be)'z (=be)t (=be);  e) (—abe)® : (—abe)'? - (—abc) : (—abe)?;
B) x'% 1 x%; x) ()P

r) (3p — 29)* : (3p — 29)": (3p - 2¢)%;  8) (-(-n)®)’.

@I YupocTuTe BhIpajKeHHEe NPH JONYCTUMBIX 3HAYEHUAX NepeMeHHbIX!
a) x + (3x = 2y) - (5x — 4y - 2(x + (4y — 8x)) — 3x);
6) (—9ab®) : b - (—4bc) : (2ac) - (a®b) : (3ab?);

4pq-%qr— 3p - pgr — 2p*qr + 2prg® — (T + 3p —4r)+3p + 7 — 4r
25p9(p — @)

Onpe,uenﬂ're CcTeneHsb, CT&p]lIHﬁ H CBOGO}IHHﬁ YJIeHbl MHOTOWJIeHA U HalJWUTe ero sHa-
YyeHUe NPH YKA3aHHBIX 3HAUYEHHMAX NEepeMeHHbIX!:

B)

a) -3x* + 2x%y - 5y + 9x*y — 2x%y + 16 npu x = 1, y = —1;
6) 5a” — 4ab — b® + (-3a” + 4ab — 2b%) — T — 2a” — 2ab + 4b° upn a = 2, b = -1.

HaiiguTe cyMMy ¥ pPasHOCTh MHOroduwieHoB P u Q:

a) P = 14x2 + 9 + (1 — Tx?), 6) P = 4a® + 9b* — (Ta* — 3b?),
Q = 3x + 4x2 — (9x — 3x?); Q = —a* + Tb? + (4a® - b?).
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3anuinuTe BEIpAXKEHHE KaK MHOroYJeH CTaHJapTHOrO BHAA:

a) (bx — Ty + 42) - (-y) + y * (bx — 4y + 42);

6) 2a - (5a® + 4a® — 2a) — 2a*(5a*® + 4a — 7);

B) (2y* + xy — y)(=* - Bxy); ) (4p* + 3p + 4)(4p* — 3p — 2);
r) (3m? + 2mn + 3n*)(2m — 3n); e) (g* + 3q + 2)(¢* — 3¢q + 1).

Haiinure 3HaueHHe BHIPAXKEHHA IIPH YKA3aHHBIX 3HAUYEHHAX II€PEeMeHHEBIX!:

a? - g% - g - (a?)° - (3a)*?
a) 30 @ - (@ : a®) - a® - a?

549 . (bTQ . bau) . 023 - caﬁ . (bc)29
6) b4 . 643 . (629 : cl'() . (02)11 . clO. (5b}48 . b2l

B) Bxy * (4x? — 6xy — 2y?) — 2xy - (bx® — Txy — 2y) mpu x = 1, y = -2;

: +a’opu a = 3;

— 4(be)’ npu b = 6, ¢ = 2.

3agaun gna camokonTpons x fnase 4

r) p*q® * (3p® — 2p* — 2pq — 3) — 3p’q - (2p*q — 5p°q — 4pg® — TqQ)upu p = -1, ¢ = 1;

n) (5 + 3b)(5b — T7) — (4 — 3b)(4b — 3) mpu b = —1;
e) (9a — 4c¢)(3a — Tc) — (4a + 3¢)(2a + 9¢) npu a = 0, ¢ = 1,
Pemmnre ypaBHeHHE:

5(x—-3) , 4(x—3) _
a) ) + 18 =1

B) 3a(2 — 4a + a®) — 3a(7 — 2a + a®) + a(6a — 7) = — 33;
r) 66(3b — 2) — Tb(5 — 2b) — 4b(2b — 3) = 10b(b + 4) + 14b(b — 1) + 61;
n) (6z — 2)(2z + 3) — 32(2z — T) = 29 + 62%

e) (83p — 5)(5p — 3) — T(2 — 4p) + 11 — 15p* = 6.

JoxaxuTe IPAMEIM U KOCBEHHBIM METOIOM:

a) Pasencrso 2x(x + 1)(x + 2) = 57 916 HeBepHO
npu J1000M HATYPAIBLHOM X,

6) PaserncrBo 18y(y + 1) = 97 506 HeBepHO IpH JIFOOOM HATYPAJILHOM Y.

3/} Pemnre 3anauy:

a) e AXTbI OJHOBPEMEHHO CTAPTOBAJU OT ONHOM
PEeYHOH IPHCTAHH C OJMHAKOBOH CODCTBEHHOM CKO-
POCTBIO B IPOTHUBOIOJOKHBIX HAaIIpaBJIeHHAX. depes
3 yaca AXTHI PA3BEPHYJIHNCH H MOMJILLIH HABCTPEUIY
aOpyr apyry. Yepea CKOJBKO BpeMeHHM IIOCJE CTAPTA
OHM BCTpETATCA?

6) M3 nyHKkTa A BHHS3 II0 TEYEHHIO MOILILLIA JIOAKA,
uepes HEKOTOPOe BpeMs OHA PA3BepHYJAChH K 4Yepes
2 yaca IIocJie CTapTa IPHUILILLIA 00paTHO B IYVHKT A.
CKOJBKO KHJIOMETPOB IPOILILLIA 9Ta JIOAKA, ECIIHA
ee coOCTBeHHANA CKOPOCTE PaBHA 5 KM/4Y, & CKOPOCTH
TeyeHUs pasHa 2 KM/4u?

4; 0) 3(x + 7))+ 2(3x — 7) = 43x — 2) + 3;
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738 ITocTpoiiTe MaTeMaTHUYECKYI0 MOJe/b U PelluTe 3a7audy:

a) Yucsao GyrdoanCTOB, TEHHACHCTOB U BOJICHOOJMCTOB, 3aHMMAIOMINXCA B CIIOPTUB-
HoM obmjecTBe «lOHUMOP», oTHOCUTCA Kak 5 : 2 : 7. CKojabko QyTOOJSUCTOB B 3TOM
CIIOPTUBHOM 0011ecTBe, ecau GyTdoIncToB, BOJIEHDOIUCTOB ¥ TEeHHHCHCTOB B HeM 154
yesioBeKa?

6) B nuToMHUKe KUBYT 3€0PBI, TUIPHI B CJIOHBI. [IpH 3TOM YHCJIO TUTPOB, 3e6p | CJI0-
HOB B IUTOMHHKE oTHOcHUTCcs Kak 4,2 : 6,4 : 1,4. Croupko 3e0p B 9TOM HMTOMHHKE,
ecs B HeM Bcero 60 ;KHBOTHBIX?

11
B) JlekapcTBeHHBIE PACTEHHSA IIPH CYIIKe TEPAIOT 13 ¢Boero Beca. CroJIBKO HAZO co-

OpaTh CBEKHUX PacCTeHHiH, YTOOBI MONYYATE 8 KI CyMIEeHBIX?

r) Ha npasgnosanuu Hosoro rosa B mxoJje seictyivienus Jlega Moposa u Crerypou-
2
KU 3aHAIM 77 BCEro MPasjHUKA. IlpasgHUYHAS JUCKOTEKa 3aHAJIA 55 NMPasfHuUKA, a
1
Ha MOCUAENKY 32 NPA3/AHAYHBIM CTOJIOM NPHULIACE g YACTH NPA3AHHAKA. OcraBmeecs

BpeMdA OBLIO IIOCBALIEHO NO3APaBJIEeHHIO y‘IHTEHEﬁ. CKOJBKO BpeMEeHH IIPDOXOIHJIO
npasasoranue HoBoro roja B mkoJje, ecam yuurelseit mosgpasiasiau 1 gac?

CpaBHUTE 3HAYEHUS BEJIUUMH:

a) 36 m 15 am 64 cm 1 375 am 976 Mm; r) 39 v 519 kr u 425 o 35 Kr;
0)6kMbH12M 1l ;M u S5 kM 15676 M b am; 1) 16 p 850 kr 700 rm 2 v 4 1 700 r;
B) Heyr. 39 78 mun u 124 4y 13 mun 7 c; e) 65 a 98 m> u 0,5 ra 15 a 78 M2,

IMocTpoliTe MaTeMaTHYECKYI0 MOJAENb H PelIuTe 3aJady:

a) Cymma aByX HaTypaJbHBIX unces paBHa 26. Ilepsoe uucio npu geneHuu Ha 9 paer
OCTATOK 5, a BTOPOE YHCJIO0 Ipu AeneHun Ha 9 gaer ocrarox 3. Haligure arm umcia.

6) IlepBoiii yros Tpeyroisauka Ha 30° MeHbIIE BTOPOTO U
B UeThIpe pasa MeHbIne Tperbero. Haitaure 60abiuii yroma
ATOr0 TPEyTroJbHHUKA.

B) lnuna somanoit ABCD pasna 17,8 cm. M3BecTHO, uTO
AB paBHO TIOJIOBHHE PACCTOSHUSA MEMKAY HAYAJIOM JIOMaHOM
ABCD n ee xoanoMm, BC Ha 6,7 cm mensine AB, a CD B
2 pasa menbme BC. Yemy pasHo 3BeHo BC aToit Jo0MaHO#M?

r) Cymma nudp saraflaHHOrO0 YETHIPEX3HAYHOTO YHCJIA
pasHa 25. Bropas nudpa sToro umcna B 2 pasa Goabime
IepBoii, TpeTbs — B 4 pasa Oosblile IepBoH, a YeTBeprad —
Ha 3 Oosbiue TpeTheii, Kakoe uucno saraganu?

Cpanmt're 3HaYeHundA BHD&JKEHHﬁ:

14 15
a) 7% u 8% B) 11" i 9% DE) =(E):  w28m23n

6) 10 u (-8)% 1) 1D7u (9% o) (-3) u(-3)5 @) (2,30 u (2,37
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HokaxuTe TOXAECTBO:
a) 3(a + b)? — 3(a — b)* = 12ab;
6) 2(xy — 1) + 2(x + y)? = 2(x® + 1)(y* + 1).

BossejguTte AByUIeHBI B KBaApAaT:

a) (3a + 4b)%; 6) (=bc — Td)% B) (—6x + 8)% r) (2m?® + 9n)?.
ITpeacraBbTe TpeX4IeH KaK KBaJpaT ABYUWIEHA:

a) 9x% — 48xy + 64y%; 6) 25a® + T0ab + 49b% B) —16¢cd + 4c* + 16d°.
Kaxue ogmounensr MOXHO moacraBuTbh BMecto A, B u C, uro0nl mosydHBieecs pa-
BEHCTBO CTAJO TOX/ECTBOM?

a) (4x + A)? = B + C + 25y% 6) (8z — A)> = B — 48zt + C.

[TonGepure A Takum 06pazom, 4To0bI TPEXUJEH MOXKHO OBLIO 3alHcaTh KaK KBajpaT

JIBYYJIEHA.
a) x? —4xy + A; 6)81z2 - A+ 16t% B)A + 9a® + 24ab; 1) —-A + 64c* + 364d°.

Hcnoneaysa ¢bopMyny pasHOCTH KBaJpaTOB, 3alIMOINTE BhIpajKeHHe KaK MHOIOYJIeH
CTAHAAPTHOTO BHUJA:

a) (x + y)y — x); 6)(c —6a)—6a—c); B)(-m—9)(-m + 9); r) (b’ — 4kn®)b? + 4kn?).

3amunnre BhIpameHHe KaK MHOI'OWJIeH CTAHJAapTHOrO BHIA:

a) (a + 4)(—a — 4); n) (z + 3)z — 3)(z* + 9);
6) (3x — 1)(1 - 3x) e) (2¢ — d)(2¢ + d)(4c? — d?);
B) 6b(b + 5)(5 — b); k) 8t(—t + 1)(—t — 1)(t2 — 1);

) y¥ -y = T + y); 8) x*(x* + 4)(x — 2)(2 + x).

Boseenure nBy4JieHBI B KYO:
a) (2x + 1)%; 6) (3a — 2b)%; B) (—m + 4)3% r) (—-3n — 2y)*.
IIpexgcrarpre MHOrOUNEH KAK KYD ABYUJIEHA:

a) 125a® + 75a* + 16a + 1; 0) 36¢%d — 8¢® — Hdcd? + 27d°.

HUcnons3ysa ¢GopMyJBl COKPALIeHHOTO YMHOXKEHHMs, 3allMINNTE BBIPAYKeHHe KaK MHO-
roujieH CTaHZAPTHOIO BHAA:

a) (a + 5)a* — 5a + 25); n) (a + 4)(—a — 4)% u) 4(-y* - 3)(¥° — 3y® + 9);

6) (b — T)(9b® + 21b + 49); e) (2b — 5)A(5 — 2b); ) x%(x® + 4)(x* — 422 + 16);

B) (-b — 5)25 — Bb + b?); ) (=8¢ — d)(d + 3¢)% ;) (¢ + 1)t - 1) + £ + 1);
Ny + 9y + 16 + 3% 3) (P + 29P%(0° — 29); M) (2 + 3)(z — 3)=" + 81 + 927).
BanumuTe BBIpa)keHHe KaK MHOMOYWIEH CTAHAAPTHOrO BHjA:

a) (-n = 1)(n - 1)} B) (-p — 39)*(p — 39)% R) (=1 + 8)(-r = )H(r* + %)%
6) (2x — y)(y + 2x); r) (—a + b)X(a + b)% e) (m — n)*(m + n)*(m? + n?>.
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Breruncaure:
1 11
a) 69% 6) 712 B) 8,9%; r) Qﬁ 13 o) 1122 — 882,
Haiinure 3HAYEHUS BBEIPAXKEHUH PAIMOHAIBHBIM CIIOCODOM:
) ) ) 216° — 36° 423 — 283 ome
a) 692+ 69 - 62 + 31% B) G ) —17 + 42 + 28;
o 2 . . 78% — 26* o M - .
6) 5032 — 972 + 94 - 600; 1) 837 21 7 38 . 104° e) 100 (512 + 493);
4 4\ (,13 s4). (137 , (513
) (517) +38-(577) - (275) + 8- (577) - (23 ) + (217)’
9V _a.(09V. 9). (09
3) (957) - 8- (957 - (25%) + 8- (0gT) - (27 Al EE
Pemiure ypaBHeHMe:
a)(x+5P-(x+3)(x-3)=4; ) 64c¥(c — 1) — (4¢ — 1)* = 25 — 16¢3%;
6)64 —(k— 7)) =0 e)3z—-6(z+1)z—-1)+5(z+2)(z—-2)=6
B) 4(2¢ + 3)* — 36 = 0; )4y + 3P+ @By -2 -13(y + 2)(y — 2) = —4;

r)4y(y — 1) — (2y + 5)(2y — 5) = 1; 3) a® — (a — 4)® = 88 + 124
Haiignre 3HaYeHWe BHIpa)KeHUs TIPH JAHHBIX 3HAYEHHUSIX TMEPEeMeHHBIX:
a) —(2a + 5)(2a + 7) + (2a + 6)%, ecsim a = —56,217;

6) (b2 — 4)2 + (b — 3)(9 + b®)(—b — 3), ecin b = —9,5;

B) (¢ + 5)? — (¢ — 2)(4 + ¢*)(c + 2), ecaimt ¢ = —6,5;

r) 27a® -~ 54a® + 36a — 8, eciim a = 2;

n) b(b + 3)b—3)— (b — 4)(b* + 4b + 16), ecin b —9,
e)d(c— 22 +(c+ 3)c2—3c+9) —(c + 2)° ecin ¢ = -3.

Coxpature npo0b IIPH AONYCTUMBIX 3HAYEHUAX NEePEeMEHHBIX:

49a® — 36b%. 9p® — 644° 2x + y
8 " 7a+6b ) 957 + 48pq + 64> ) B ¥ 12x% + 6ay’ + o
6) 9x? +336xy - 36y2; o 362: - 9¢* . 5) 27a® —22;7112 + 9a - 1;
x + 6y 216p® + 27q 9a% — 6a + 1
142t — 4¢2 8a® — 640° | ¢® + 12c¢%d + 48cd® + 64d®
B) 382t + 4022 + 4% O A +8ab+ 1668 P - 16a :
PasnosxuTe MHOIOYJIEH HA MHOMKHTENIN:
a) Tx + Ty + 6xz + 6yz; xK) x¥(x — 6) + 6x(x — 6) + 9x — 54;
0) pg + qr + rs + ps; 3 yy +T) +4y(y + 7) + 4y + 28;
B) 22 — zx — 5z + 5x; n) 64a°b® + 48a’bic? + 12ab’c* + cb;
r) 3x'z — 6y + 3yz — 6x%; K) d® + 12p%c°d + 6pc’d? + 8pc’;
n) 4x%y + y® + 4xy® + x% a) m? — p? + 4n® — 9¢* — 4mn — 6pgq;
e) bpg® — ¢° — 5p’q + p%; M) 9x% + y? — 22 — 25¢% + 6xy + 10zt
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Paznoxure TpexujaeH Ha MHOMHTeJIH:

a) a®> — 3a — 70; B) x? + 10xy + 24y% o) p® + 12p* + 27;

6) b2 - b — 72; r) 22 — 16zt + 63t% e) ¢* — 12¢% + 32.
[IpeacraBeTe BhIpasKeHHE B BH/E IPOM3BEAECHHASA MHOIOYJICHOB:

a) (a + 6) — 4; n) 27 + y?; u) 36(x + 3)* — x%;

6) (b - 72 - 25; e) —kS — 12613 K) yi(y — 14)* - 9y
8) 16 — (3¢ — 5)% x) (y + 2)° — 27; 1) (2b + 3)° + 125;

r) 64 — (8d + 5)% 3) 8 —(z—4)5% m) 0,343 — (¢ + 0,5)%.
Pemure ypaBHeHUA:

a) ¢? — 6c — 27 = 0; 6) 22 + 3z — 28 = 0; B)d*+d—-42 = 0.

HailiznTe 3HAUeHHE BhIPAMKEHMI:

a) 5qg + p?> — pq — 5p, ecam p = 1,5, ¢ = —0,5;

0) 4m® + 3n — 4mn - 3m, ecau m = 2,5, n = 3,5.
Cokparure apobu:

)ab+6a—2b—12. 6) 16a + 4b
)71+ 126 + 36’ 8ac + 2bc — 4ad — bd’

a) Ha npAMoyroJbHOM yYacTKe 3eMJIM, AJIMHA KOoToporo Ha 16 M Goibllle ero IMPHHEL,
IOCTPOMJIM Z0M, 3aHUMaminuii mromass 140 m?. Haiiaure fiuHY 3TOrO y4acTKa, ecian
M3BECTHO, UTO ILIOINAAL YYACTKA, He 3aHATAaA AOMOM, paBHa 120 m?.

0) JliuHA TPAMOYTOJbHOTO yUacTKa 3eMyu Ha 6 M Goxbime ero mupusbl. Ecin 661 ero
MIWHY VMEHBITHUIA HA 7 M, 4 IMUPUHY YBEJIUUYUJIHA HA 7 M, TO ILUIOIIAAL MOJIYYMBIIE-
rocsi yuacTka craja 6sl B 2 pasa MeHbIIe, YeM ILIOINaJhL HCXOAHOT0, YBeINYeHHasd Ha
2 Mm%, Yemy paBHA JJIMHA STOrO yYacTKa 3eMJIH?

B) Haiigure nepuMeTp OpAMOYIOJbHUKA, AJHHA KOTOPOro Ha 12 cM Oojblle IIHPUHBIL,
a mnomanpb pasHa 133 cm?.

CpaBHUTE UHcaa:

oy 4T, 282, 5 2010 2011 g 255,352 68 682

53 = 324’ 2011 & 2012’ 419 © 516’ 79 7 7927
a) B aBTocepBuce Bce MacTepa paboTarT ¢ OQMHAKOBOM Ipous3BoguTebHOCTEIO. 1llecTs
CTAa’XXepOB M JIBA MacTepa BBINOJHAIT 3a 9 yacor ToT ke 00beM paboThl, UTO JEeBATH
CTa>XepoB M CeMb MAacTepoB 3a 3 yaca. Bo CKOJIbKO pa3 NpoM3BOANUTEJIBHOCTH MacTepa
0oJibllle TPOM3BOLUTENBHOCTH CTasKepa, €CJH IIPOM3BOJUTEJBHOCTH BCEX CTaKepoB
TaKKe ojuHaKoBasa?

0) Bacceiin HanonHAeTcA U3 ABYX KpaHOB. OfHH U3 HUX ¢ MOPCKOH, & BTOPOH ¢ PDOJHHU-
KoBOI Bozmoi. M3 KpaHa ¢ MOPCKOI BOzoi DacceifH HAIIOJHAETCS 34 D 9acoB, a U3 KpaHa
¢ POJHUKOBOI BOAOM — 3a 4 yaca. CHauaia OTKPBLJIM KPaH ¢ MOPCKOH Bomoi. Yepes
CKOJIBKO BPeMEHH HaJ0 OTKPBITh KPAH C POOHUKOBOM BOAOH, YTOOBI K MOMEHTY Ha-
nosHeHHsA OacceliHa MOPCKOM BOJbI HAJIWJI0Ch B 2 pas3a 0ojblle, YeM POTHUKOBOH?

B) CTOHMOCsT]: aBTOMOOHMJIA mocje O JeT sKcmiayataummu paBHa 150 TeICc. p., 9TO CoO-
CTaBIACT 15 €ro NepBOHAYAJBHOH cTouMocTH. UeMmy OblIa paBHA NepBoHAYaJbHAA
CTOMMOCTE 3TOT'0 aBTOMOOHIIA?
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r) U3 ropona A B ropoa B Belexan Benocunmepucr. Yepes 1 yac U3 ropojga A Bcueg
3a BEJIOCHUIIEJMCTOM OTIPABHJICA MOTOLIMKJIHCT, KOTOPBLIM 00OrHAJ BeJIOCUIIEAHUCTA U
npudsLi B ropos B Ha 3 yaca pausme "Hero. [Ipm arom Ha Bech nyTh ot A 10 B MoToO-
HuKJIuCTy norpeboBanock 2 gaca. Yemy ObLia paBHA CKOPOCTh MOTOIUKJIMCTA, €CJIH
oHa ObL1a HA 40 KM/4 GoJIblIe CKOPOCTH BeJOCHIeAucTa?

n) U3 nyakra A B nyeKT B Belexas aBrobyc, a yepes 8 4acoB Bejiej 32 HEM BbieXaJl Jier-
KOBOM ABTOMODOHJIb, CKOPOCTE KoToporo 6suia Ha 90 kM /4 GoJibiiie cKOpoCcTH aBTobyca.
Yemy OblJIa pABHA CKOPOCTH ABTOMOOMJISA, €CJIM OH IPHOBLLI B IYHKT B OAHOBpEeMeHHO
¢ aBTobycom, a Bes nopora or A mo B zaHsiia y Hero 2 vaca 40 mun?

Ha roopauuaTHO# miockoceTd Oxy nzobpaszure MHOYKECTBO TOUEK, YA0BIETBOPAIOIIHX
HepaBeHCTBaM:

a)x>4,y<-6; 6)x<-2,y>4; B)-1<x+4<5H r)-3sy—-2s<T.
HaiiguTe MHOMECTBO 11€JbIX PElIeHH! HepaBeHCTBA:

a)x+7>5; B)-3<z<-1; mn|b|>5;

6)y — 9 < 6; r) -6 <a< 8; e)|le—-4|<6.

Mosxer am:
a) uucio, Kparuoe 7, npu AeneHnd Ha 49 naBaTh ocraTok 277

6) umcio, kpatHoe 11, npmu zenernun Ha 33 AaBarthk ocraTok 47

HaiiguTe Bce HATYPAJIbHBIE 3HAUCHUS X, VAOBAETBODAIOIIHE DABEHCTBAM:

a) 2¢ = 128; 6) 8% = 81; B) 4%+ 1 = 256; r) 5+ 2= 125.
3aMeHHTEe X CTEleHbIO TaK, YTOOB! BHIIOIHSIOCH PABEHCTBO:

a) 312+ 3% = x; 6) 5% - x = 5% B) (22)% : x = 4%

r) x: 7% ="7% n) x - (4%)5 = 2%, e) x : (11%)2 = 113,

HoxraxxuTe, 4TO AJA JIOOBIX HEJbIX 4!
a) ecau a + 1 genurca ua 3, 1o 2 + 5a genurea Ha 3;
6) ecoim a + 2 penurca Ha 7, ro 5 + 6a genmrea Ha 7.

Kakue 0lHOYIEHBI MOKHO ITOCTABUTEL BMecTo A, B, C 1 D, 4T0oOBI KasK10e U3 paBeHCTB
CTAJIO TOMIeCTBOM?

a) 6x'y’ + A = 18x'y"; 6) 7a’ - C = 21b"a* (a, b # 0);
B) 14p°¢'! — B = 5pq'l; r) 48m'n® : D = 8m'n'? (m, n # 0).

KaxyuM MHOrouJieHoM MOXKHO 3aMeHHTh K, 4yTo0BI yKasaHHOe
BBIpAsKEeHUE CTAJI0 MHOTOYJIEHOM cTeneHH n?

a) 6¢® — 12¢ — 9¢® — 4c® + 12¢? + 9¢®* + K, ecaim n = 2;
6) 8ab® — 4b%a — 9b%a® + Tab + 4a%? - K, ecnn n = 3.

IokauTe, 4TO:

a) 51 + 5% genurcs Ha 13; 6) 16° — 4° gesurcsa BHa 3.
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Kakoii uudpoit okaHYuBaeTCA YUCI0?
a) 121222, 6) 31113+ 1133, B) 565%°% + 656°%°,

. , 1
HaHﬂHTe dHaYeHHe BhIpaxeHHSA xe + ?, €eCJIKM U3BeCTHO, 4YTO:
l_35: 1 _ 145
a}x+;—3,5, G)x—z— ,9.

Kakne MHOTOUYJIEHB MOKHO TTOCTABHTHL BMecTO A M B, 4T0o6B paBeHCTBO IPEBPaATHIIOCH
B TOXKJAecTBO?

a) (7a® + A = B + 81b% 6) (8¢ + 8)2 + (4¢ = 7)* — (A - B)? = 12¢ + 109,

JlokaskuTe, YTO JaHHLIA MHOIOUYIEH IPH JIIOOBIX 3HAYEHUAX BXOAAIINX B HEro OYKB

I NIPHHUMAaeT TOJbKO NOJOKHUTEJIbHbIe 3HAYEeHHA:

a) x? — 12x + 40; 6) 25y + 4922 — 20y — 42z + 15.

Haiigure HauMeHbIllee 3HAYEHUE BBIPAXKEHHUA:

a) (3a — 1)}(3a + 1) + 2b(2b — 6a); B) 2¢? — 4cd + 4d* — 6¢ + 10;

6) (4a — 5) (4a + 5); r) 9 + (6b — 8)(6b + 8) — (—3c — 4)(3c — 4).
Haiignte HanboJIbIliee 3HAYEHUE BBIPAKEHHUA!

a) 4(5x — 7) — 25(x — 1)(x + 1); B) —9y? — 12yz — 52° - 6z — 10;

6) (1 — 4y)(1 + 4y); r) (1 -52)1 + 52) + (7 + 2y} -2y + 7) - 2.
Haiigure sHaueHne BRIPAKEHUA:

a) 2(3 + 1)3% + 1)(3* + 1)(3® + 1) — 3'%; 6) 7% — 6(7 + 1)7* + 17" + 1).
CpaBHuTe (YCTHO) 3HAUYEHHUA UMCIOBBIX BBIPAXKEHUM!

a) 562 — 412 u 552 - 40% B) 32 u 26 - 30 - 34 - 38;

6) 137 - 139 u 138%; : r) 43" u 36 - 39 - 47 - 50.

3anuinnTe BhIpasKeHHWe KAK MHOIOYJEeH CTAHJapTHOT'O BHJAA:

a) (b - )% 6) (a +d)’; - B)(x +y)% r) @ - 9% a) (z + 1)
H3zobpaaute Ha KoOpAWHATHOHU OnpaAMoit OX MHOMKECTBO TOYEK, KOODAMHATHI KOTOPBIX
YZOBJIETBOPSAIOT HEPABEHCTBY:

a) x > —5; B)x +5>1; ND-1<x+6<T; ®)|x+1]|>8;

6) x < 3; r)x -4 < -4; e) 6<x-2<1; 3){x-6|<2.
Hailigure saraganHble pallHOHAJbHbBIE YHC/a, €CJH H3BECTHO, YTO:

a) IpoH3Be/IeHMe [IePBOr0 ¥ TPeThero U3 HUX paBHO 63, BTOpoe 3aragaHHoe YHUCI0 Ha T
0oJiblIe TIEPBOrO, & TPeThe — Ha 9 MeHbIlle NPOM3BEAeHHA MEePBOr0 U BTOPOTO UHCEJI;

0) npousBeseHNe NMEePBOro M TPETHEro M3 HUX paBHO 32, BTOpOe 3aralaHHoe YUCJIO
Ha 2 OoJsbmoie IepBOro, a TpeThe — Ha 16 MeHbIIe NpPOM3BENEeHUA MEPBOr0 M BTOPOTO
YHCeJI.
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194. a) 6x° — 6% 6) 2x* — 3y*; B) —xy* — 6xy +4x; 1) 36xy>. 195. a) —3c; 6) a’ + 3a®b — 5a%h? — 6ab® — b*.
197. a) B ponrnme B Ha 77 p. 28 xomn.; 6) 312,5 Teic. p.; B) 46,41%; r) 1) 10 300 p.; 2) 10 650 p.; 3) 11 050 p.;
4) 11 500 p. 200. a) 1; 6) 3; B) 9; ) 6. 201. a) x* — y% 6) —3p% 202. a) 6m® ~ 10m?; 6) —b* + 2b°.
204. a) —-3; 6) 0. 205. a) —4; 6) -0,5; B) 13; r) 34. 206. a) 2y* — 2x%; 6) —6xy. 207. a) —-2¢;
6) 5m*n® — 10mn* — 5mn® + Tm®n — 4n% 208. moxyuar ~ 0,2 mun.p. 209. 58 x. 212. a) 1; 6) 7.
218. u) x* + x* — 6x; k) 3a' + 2a%*? — b%; n) 25p* — p*q*; M) 4ab* — 12ab® + 9b'. 219. a) m® — n®; 6) m® + n?;
B) @' — b% 1) @® — b% 1) 3p* + p* - 3p — 1; e) Bg* — 2¢° + 22¢ + 3; x) a* — a%? - 2ab® + 2b%;
3) x* + 12xy® — by'. 222, a) 4; 6) 10; 8) —4; r) 3. 223. a) 18; 6) —33; B) 105; r) —16. 224. a) 3; 6) 1,7.
226. a) {-3; 0}; 6) Q; B) {0; 1,5}; r) Q. 231. a) 720 xm; 6) B 4 paza. 236. a) —5,25; 6) —2. 237. a) —20; 6) 16.
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238. a) 1; 6) 1; B) {~3,5; 0}; r) Q. 239. a) 5x5y 5xy5 — 225 + 2xy*; 6) 2° — 182% — 122 + 322° + 482 +16.
242, 15 muH. 244.38111 250 H]9b2+2bc+ o) —5xy+25y3;n)4a3- +4:l2,l3)902+2+912

252. 5) 36a*h* + 4ab® + ?, o) 16 -+ Xy + 4x*y; u)O 01p2q5+ 2pq” + 100¢%; p) 0,04m?*n® + 0,6m?*n® + 2,25m?n'.
253. a) 7921; 6) 8281; B) 89 401; r) 251 001; x) 79,21; e) 123,21; &) 1024; 3) 9604; 1) 10 609; x) 38 809.
254. 1) 1 010 025. 258. 1) 4x*+ Txy + 9y°; 1) 4dab — 16a* — 49b%; ) —25s* — 4¢%; 1) —3a® — 10a — 3; 3) —4x* —

u) —3c? + 22¢ —-27. 260. 1) -3y + 13y — 9; e) 222 + 152 + 12; &) —3¢% + 2t — 4; 3) 22k + 19%° + 16k;
u) 64a® — 99a + 37; k) —19x% + 92x — 222; 1) 2p* + 2pq + 2pr — 2¢gr; m) 18m® — 32m?®n — 88mn?® — 45n°.
262. a) 5; 6) 2; B) 6; ) —6. 263. a) 4; 6) —121. 264 6) B}2x+9u, r) ﬁ 269. a) 130,2; 6) 634,6.
270. a) 108,25; 6) 158,25. 275. a) 3; 6) 0,5; B) 6,I‘)l 278 a) —1; 6) 1. 279. a) 5; 6) —3. 280. B) 25n° + 25n*;
creness 6; r) s* + 33% + 3st? + 3 cremens 3. 281. 19. 282. 2. 286. n) (—3m?g*r’)®; ) (—m*n°k°®)>.
287. a) Txy*; 6) 4dc; B) = 288 a) B 3 pasa; 6) 16 mun 48 cex; B) 1u 30 muu. 290. a) 9; 6) 4; B) 2; 1) 3.

292. B) 16x2 — 40x + 25; r'] i6 ¥2 + 422, 293. 8) 16m® + 56m*n® + 49n*; r) 0,09p%* — 1,32p%q* + 4,84p°¢5.
294. a) 4761; 6) 160 801; 8) 222,01; r) 2809; x) 88 209. 296. e) (9x* — 2x)°. 298. a) —9b* + 48b — 64;
6) —4x* — 2xy — 81y B) —402* — 4z —53. 300. a) 4a — 8ab + 4b* 6) 22* + 15z + 12; B) —23x + 156x — 478.
301. a) 2; 6) 3; B) 4; r) —13. 302. a) 25; 6) 144. 305. a) 1; 6) 2,5. 306. a) 40,25; 6) 74,25.
308. a) 47a? + 180ab — 113b% crenens 2; 6) 16pg — 16pg®; crenens 4. 309. n) (-2k*m?n®)°. 310. a) 2¢°;
6) 2%3 311. a) B 6 pas; 6) 12% s, 312. a) 3; 6) 6. 315. 2. 316. ¢) (’-gg}z. 321. %) 16m* — 36n;
3) 9y°® — 49p*; u) —0,25s% + 0,04¢% ) 1,21m?n? — 4,41k*; n) 0,81a%h* — 1 69&“!)2 M) 0,64d' — 0,49¢%d*.
322, a) 899; 6) 39 999; 8) 4896; r) 15,99; 1) 24,9999; e) 224,96; sx) 2 9, 3) 99 00, u) 7200; x) 78 000.
325. 1) 8¢% — 200¢%; e) 5d° — 180d*; %) 2* — 165 3) t* — 81; m) 1 — 10 000£5; k) 25° — 2; 1) p° — p% M) 3¢ — T68¢°.
326. u) (ab — b*)(ab + b%); 0) (9xz% — 62)(9x2® + 62); n) (abc — 16d)(abc + 16d); p)(r* — 25)(r* +25).
327. a) {-7; T} 0) {-3; 3}; 1) {55 5}; e) {—4; 4}; %) {-0,5; 0,5}; a) {~1,5; 1,5}; ) {-0,1; 0,1}. 328.
a) (a + 6)(a + 4); 6) (x = 10)(x — 2); B) (m + 4) (10 — m); 1) 4b(4b — 6); n) Ty(Ty + 18); eX1,1 — n)(1,9 + n);
) (4¢ +35) (B¢ + 35); 3) (112 — 322)(112 + 22); 1) (Tp? — p + 11)(Tp? + p — 11). 330. 6) 8m* — 16m? — 32m + 64;
r) e2d — ¢ — d® + cd?; p) ' — 18x% + 81; €) y* — 8y + 16; 3) s* — 28*r> + r'; u) a® — 32a* +256; M) m8 — 2m*nt + nt.
331. B) —c? — 4b% 1) k2 + 12s5%; n) 16 e) bg* - 3; m} —-m3? — 2m; 8) 2n* — n? 332. a) 110,5; 6) —516,5; B) 174;
r) -23,85. 333. 8) 2x — 3y; r)p+4q; )2a+5b, )3m+4” 336. a) 3; 6)6 B) 7; 1) 2; n){ 7; -5);
e) {~1; 15}; xx) {-3; 0}; 8) {2,5; 5,5}. 337. a) 9; 6) —8; B) 111 000; ) 150 000; 1) — 15, e) 0,75; JR) 3 3) 0,21.

338. a) 60; 6) 150. 339. a) 51 6;6) 6 1 8 mim —8 u —6; B) 9cm u 11 em; 1) 7 em. 340. B) a® + 2ab + b2 — ¢2,
342, a) —1; 6) 256; B) —1; 1) % 344. a) HOJI = 92; HOK = 27 600; 6) HOO = 17; HOK =27. 7 -13 - 17;
B) HOJ] = 648; HOK = 2° . 3'. 5; r) HOIl = 49; HOK = 22. 5. 72. 13 . 345. a) 1; 6) 23. 346. a) —4; 6) ~102.
349. a) 2a - 5; 6) 4y — 5; B) 5m — 9; r) —4p. 352. a) 72 weun.; ,6) 840 Tric. p.; B) 27 000 p. 354. ) 81y* — 4pF;
e) 0,096 — 0,495'°. 355. a) 399; 6) 2496; 5) 120,99; r) 6000; x) soggg 357. B) 24 — 492% r) 5a° — 45a%
1) 16 - 8125 e) 64:‘9 4. 358, m) (2pg — 3¢*)2pq + 3¢%); 8) (r° — 20)(* + 20). 359. 6) {~10; 10}; B) {~4; 4};

r) {-5; 5} n) {- 7, }, e) {- 3, 3} 360. a) (x — 5)(x — 1); 0) (2y - 9)(2y — 1) B) (22 + 33)(4z + 33).

361. a)a* + 9; 6)b2—c° B) 24; 1) 2p® + 32p. 362. a] —5_ ; 6) be — 4d; 3)3—4-_-3-3 366. a) 25; 6) 62.

367. a) —100; 6) ~74,25. 368. a) 803 . p 6) 640 t.p. 369 a) —3x — by; 6) 14x + 28. 8372.8 1,5 paaa

373. 15. 378. 1) —27y* — 18xy? — 4x2y — 27 5 0) ¢! = 9ctd + 2Ted® — 27d'; 1) 64m® + 16m*n + gmnz + 37,
p) 8a® — 36a% + 54ab* — 27b°. 379. 1) -8y°2° — 60yz* — 150y°2 — 12545 0) % - 1,5a%" + 484*b° — 512a°°;

m) m*n? + 12m?n'® + 48mn'' + 64n'?%; p) ~27c%d® + 185¢°d® — 225¢%d" + 125¢3d°. 381. a) 6859; 6) 29 791;
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8} 970 299; r) 1 030 301; x) 117,649, e) 1,331, 382, a) 343; 6) 216. 384.r) x* + 64y 1) 2p° — Tp* + 2p - 6,
e) ~Te* + 9¢% + Ble — 117, 388, 1) 27z — 27; ) 192x +256; x) 3a%h + 3Jab? — 3bc — 3be? + 3a?c - 3ac?;
a) 2pt — 12p°q - 12p%¢° - 2pg® - B¢, 389. a) -1; 6) 5; B) —-2; r} —0,5. 390, a) 8000; 6) 512. 391. 6) r}2,13]2a+1
D g L 57 394. 2) ~153; 6) 56. 396. o) —22° - 162° + 222 +4, cremems 3; 6); 26x3+12x2y+ 15622 — 1205,
crenens 3; B) 27pr® ~ 18pgrt + 54pg®r® + 21pg?, crenens 7; r) —3ab* + 3a®h + 6422, crenens 5. 402, a) -10;
6) —20; B) —1; r) -11; #) 16; e} —0,4; 1) —15; 3) -4,5. 403. a) 5; 6) -2; B) 30; r) 1. 404, a} 207; 6) 63.
405. 2) 30 x00/%; 6) 120 xou/%; ») 20 xou. 408. ©) (55" ») (b,,] 1) (:—;)‘". 407. 8) 11; 6) 1.
408.1) 5= ~ "3” + 4c2p — 8¢3, 409, B) —27d" — 54d8t2 — 36d*t* — 815, 1) mn® — 6m°n® + 12m°n® — 8min'2,
410. a) 117 649; 5) 8 120 601: B) 24,389; r) 9,261. 411, 729, 414, B) z* + 8s% ) — 180m? + 108m — 81.
416. B) 242 + 16: 1) 3pg? — 3p%g + 3qr2 — 3¢°r + 8p?r — Sprd. 417. a) -2; 6) —0,5. 418. a) 1000; 6) —5832.
419, 3) (sz)?; 6)2a% — 1. 421. a) —208,5; 6) 34. 424. a) 102a° + L44a?h + 384ab? + 142b%, crenens 3;
6) x' — i, cremein 4. 425. a) —20; 6) -10. 426, a) 6,5; 6) —64. 427. a) 70 kM/4; 6) 3 m/c. 428.a) 7; 6) 1.
430.6. 431. 6. 432.¢)( 5 1+2] 437, 1) B3 1+ M ) — 0° — 641%; 1) 12565 — 2774 ; ) Bs® - 642°. 438. ) —s5'> — 875;
k) 126m*® + 8n% n) 645" — 27k'%;, M) — 0,0017% —0,0085'2. 439. a) 2500; G) 3600; ) —1599; r} 2496.
442, My x* + 3x° + 2Tx + 81; €) ° - 3y — 1 28y° + 625; 1) 2° — 1; 3) 8° + 25° — 85° — 16s% . 444. a) 2; 6) 5; 8} 4; 1) 0,6,
445, %) (3m + 20)(21m? + 180m+400) ; 3) n*(3n — 8Y3n? + 64); w) (7r° — r+ LLYA9H + Tr° — T6r* ~22r +121);
447. a) 2y%; 6 ) 8§ — Yz, B} 2¢* +35t - 52; r) 27p* — 9p*; A) 3¢* — 3¢°. 448, a) 7; @) 17; 8) 37; 1) —30.
450, ) 207+ 150b 2 268, o) L — 453, 5) 43; 6) ~35. 454. 2) 58,5; 6) ~56. 455. 1) x(y? - My +y'z + 27
e) m3n®{mn + 3m3n® ~- 3mn + 9); k) —2d(3¢? + d°); 3) 2B(3a® + b2); w) 2x(x® + T5). 456. a) a® + 4a + 5;
6) b —4b+3:8)—c®+ 1le+ 14; 1}~ + 3d + 18; a) 8p* + 2p — 80; €} 27¢* — 24q + 85; sw) m* + n? - 2mn - 2mn?;
3) r* — s + 4rfs — 478, 465. 2) ym. Ha 50%; 6) 14,5 n 72,5 mnru —14,5 u -72,5; B) 30 uwen.;
1) I~ 32 apr., I - 8 aBT. 466. 2) 12 wnu 2. 467. 1. 468. r) 2713 - 8; 1) 125 — 2162%. 469. x) n®' + 216mS;
e) —125r1% + 27s% 470. a) 22 500; 6) —6399. 472, B) 2'* - 162°% + 64; r) t° — 64,
474. a) 2 sg 6. 475. 5) 18¢k(c ~ 1(Tc* + 6c + 12). 477. 1) oz _7’;‘8;;’: e ® 10x - 3y;
e) Eﬁz 478. 1) 2(12% + y9; o) (4x + BY)(4x + By + 1(16x? + 40xy + 2542 - 4x — 5y + 1).
480.2)80 wem.; 6)1 - 4v, I1 - 6 7. 481. 4. 483, 270 rpudos. 484. 22, 485. n) 2+ 8% 487 ) 120; 6) 200;
n) 170; ) 640; x) 145; ¢) 360, 491, u) Bmnt(n?® + 3t ); p) —-bxtyz(3x° — 22), 492 n) 2.‘:3d9(4cd 3e + 842,
K) 4dmPni(Emin + 3n? — 4mb); n) 5a*63(3a®b + a — 265); m) 8r955(3s — 2ris? — 5r%), 494. a) 9,9; 6) —840;
B) —135; 1) 720; n) —2; e) 0,5; 5) 200; 3) —18,2. 495. 5) %; by —%; B) %y; e) p E b.497. m(l Bfs st ry
K) (4n - 3) (2m — 12kn + 9k); 1) (4° - 2)(x%® — 2x° + 2%); m) (B + 8)(4a%b? + 12a® + 9&)
498. 2) {~3; O); 6) {05 ) B) {05 355 1) {-0,2; O m) {03 13); ) (35 25 ) {-1,5; ~0,6: ) (~0,8; 4} m) {15 BY;
k) {~0,5; %}; m {-0,8; 0}; M) {0; 1} 5){0; 3}; 0} {0; 6}; m) {~4,5; 0]. 499. r) (y° — 2°)x* + ¥); )2m(n* + ),
e) 2ab{c® + d%). 500.e) (2 —x?Ya b 1) m) (x +yNa + B); BB +b—1Mg + 1) m(m + n)3b+ 1 ®) (B + )k~ 7).
501. o) 17 - 2¢-% ¢) 35 - 61, 502, a) -1; 6) 10; 8) 0,6; r) —15. 507. a) 505,615 xr; 6) 1338,6 cm; B) 35,5 u;
r) 6932,4 p. 508. 1) 2m — 3n; ) 4p — ¢. 511. a) 37 zet; 6) 19,1 p.; B) 71 xkM/q. 514, 1) 2213(4 - Tx#2);

e) 4q5(3p 4q] 515 1) Tx%A(2x%y — 3y + 4x%); e) 6p°¢°(2pyg® + p* - 8¢°). 516. a) 180; 6) —80; B} 0,6; 1} 0,7.

517.8) 25k 1) ol i) gl o) 3m + 20 518.2) (e ~ dile ~ d ~ 1) €) (5 + g5 + y + 1)

x) (b° — 3) («flzfi'2 30"’+b2), 3) 2(@‘ +9)(P2q2+ 9p° + 69°). 519. a) (~7; 0}; 6) {0; 9} 2) {0; 6} r} {0,25; 5%
1) -8; ~21 €) (1,25 1,51 ) (=25 0); ) (0 1) m) (-3 0}. 520. ) ¢ - ¢)P? + 4% 1) mn(2m? + 3n),
521, 8) 1,051 61 4. 522. 9 (3 - ¥)x - ¥ - 1): 2) (Ta -+ e + s &) (3 — m)(z + ). 523, 8) 48 - T+
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r)63-8*-1,528.a) 17,13 p.; 6) = 13,3 m/c. 532. 20. 533. a) 540; 6) —~1900; 8) 75; r) -8. 538. u) (x + yMx +y —1);
K) (3a — 4b)(1 — 3a + 4b); 1) (p — Q}p — q — 9); M) (m — n)m — n = k). 539. ¢) (a* + 1)(a + b); 7) (x — L)(x + y);
¥) (b — 1)%(b + 1); @) (By — 1)(4y + a); x) (8x + 1)(2x* — 1); ) (7z — 2)(x* + y); 9) 3(m + 4)(m* — nk);
m) (522 — 4y)az — 2). 540. a) 26; 6) 5; B) 20; r) —30. 544. p) i(t — 1)(p + ¢ + w); e) (a + b + 2)ab + 1);
x) (22 - y)x — t + 2); 38) (by + ab + x)ax + b); k) (x* + y*Na + b + ¢). 545. 1) (p — 3)(p?— bp — 15);
M) (@2 + 2)(g* - 3); B) (r — 2)(r + 2)(r2 — 3); 0) (s* + 4)(s* + 3); m) (22 — 3)(#* + 1). 546. a) {1; 5}; 6) {-3; 4};
B) {-3; 5} I‘) -7 25 m) -1 Th 6) { 4 1}; ) {6; 8}; 3) {2; 3}; m) {1; 2}; x) {55 4}; 1) {~3; T}; M) {53 6}.

548. x) 2c 7 a) 2 +g, u) 5xy 6 549. a) 2; 6) £.550. m) 2(b — 2)(2b - 3); e) (3¢ — T3¢ + 5);
xK) (a + b + )% 3)(p+q+ rpq + pr + rg). 551. a)—30625 6) —0,135. 553. B) (¢ + a)(t + b)(t + ¢);
r) (s = r)(s + q)s = p). 554. a) {7}; 6) {0; 5}; B) {~3}; 1) {6}. 555. M) (y —~ DY + ¥ +y* + ¥ + ¥ Ty +1);
e)(a—1)a®+a” +a®+a*+a' +a®+ a*+a+ 1). 559. ) 3% - 77 - ¢'7; 3) 3" - a® - b% - ¢*. 560. a) 43;
6) 65. 562. a) 20% ; 6) 52 Teic. e B) 20% , 564. 7. 565. ) (2m + n)2m + n — 1); 3) (5x — 3yX1 — 5x + 3y);
n) (7p + 2¢)1 + 2¢ + Tp). 566. u) (r* + 1)(r — s); k) 3(2z - 3}x* + y); 1) (Tm + 13}(m® — nk);
M) 3(22° — y)(za - 2). 567. a) ~14,4; 6) 0,4. 569. r) (a + 3b)(a — 2b); n) (¢ + 4d)(c + 3d); e) (a + SyMa — Ty);
x) (m — 2)(m + T); 3) (a + 2)a - 3), u) (n + 8)(:; 6). 570. a) {1; 3); 5) {(~5; 3); B) {4; T}; 1) {~2; 6);
1) {4 3% @) {-5; -3). 571. a) —£; 6) 224 ) 6"*;). 1) . 572. 2) (x + 8)(3x - 2);
6) (x — 9)(4x + 3); B) (8x + H)}(x — 3); r) (bx + 7)(x 4) 574. a) {9}; 6) {0; 4}. 576. a) 24; 6) 63. 577. a) 10%;
6) 300 yes. 579. 6. 581. 5a 150% . 582. % yacTts. 585. a) —1; 6) 4; B) 1; r) —1. 587. ) —11c — 13d; 1) —6 — pg*;
M) 1 — 3c*d®. 588. n) (9¢ — T)(9c + 7); w) (x%y — 2*)x*y + 2°); m) (a®b — ¢* + d*)a®h + ¢* — d%);
®) (4w® + 3v — 8x* + 9d)(4w® + 3v + 8x' — 9d). 589. n) (m* -3k%)% o) (2p° + 52°)% m) (3n® + 8r®)%;
p) (6x* —Ty?); ¢) (2p° — ¢*)%; 1) (8a® — Tn):. 590. r) (n + 3)(n* — 3n + 9); 8) (3m + 5n)(9m? — 15mn + 25n%);
M) (x%y? — $*2%)(xiyt + x%y? 8'2° + $°29); p) (Bm + 4n — 6y)(25m* + 40mn + 16n* + 30my + 24ny + 36y°).
591. 1) (3ab® + 2¢%)%; e) (d + 3pc?)?; x) (2.1:y 52)%; 3) {x“y - 2%)%, 592. a) —4; 6) —5,25; B) 64; r) 2 25
) 64; e) 0,008. 595. 6) {—10 10}; B) { 3, 3}, ) {-1 g, 3}, e) {-4; -1,5}; x) {3, 6}; 8) {-8,4; 4-—}
u) {—1,25; -0,5}; k) {-9; 3}, a) {-5; 13}, M) {—12; 3} 596.1) (Bt +2)3t-z-1)e)(p-q)p+q— 8),
3) (242 + BN 22 — 12 — B5); k) —(5 + 42)2* + sz + 8%); 1) (p + q + 20P* = pq + ¢*); M) (m + n)m® — m’n + mn? — mn + n?).
599.6) (1 —2)(1 + 2X1 + 251 + 2*); m) (¢ — d)e + dXc? = ed + AN 2 + ed + d?); ox) (m* — n* = 2m*n®) m* — n* + 2m°n®);
3) (2¢ — pX(2¢q + p)*. 601, 6) (y — 6)(y — 10); r) (2a — 5){2a = 1); e} ('Tc — 4)(7¢ - 2). 602. a) {-2; 0};
6) (-5 3}; B) (13 3} 1) (-8; ~1). 604.») B30y U= ) 2=B1 ) 22 606. ) 56: 6) 16.
607. a) 354; 885 u 1239; 6) 200, 300, 800, 1120. 610. a) 60 xreii; 6) B 060X caydanx 3a OTMHAKOBOE BPEMA;
B) 6000 mir. 611. a) 7; 6) 3; B) 1; 1) 7. 612. a) 3; 6) 6; B) 9; 1) 4; x) 0; e) 1; 1) 3; 3) 1; u) 3. 613. B) ba — 3b;
r)-4c’d*— 1.614. 1) (5m + n)Tm — n); €) (Y — 22+ ) (PP + 2 — y?); ) (52 — 322 — T2 + 12)(62* + 32° + T2 + 12);
3) v¥(— 8v® + 3v? + 12)(8v° + 3v? - 2). 615. 1) (5p° + 4¢%; €) (Im* — 2n)2. 616. x) (x%y® +t2' )W x'y® — 1Pyt + 1°28);
e) (a®h® — c*d*)(ah'® + a®b°c®d?® + c®d*); =) (18 — ri)(r® — 15r* + 93); 3) (78 — 3t){4952 + 84st + 63t?).
617. B) (xzy 42)3 r) (m®n* — k)% 618 a) —8,4; 6) 2,25; 8) 1. 620. a) {— } 6) {- 2 3}, B) {1,4; T);
r) {-2,75; — },.11){ -3,25; 0, 5},e){ ,2 } 621. 1) (m - n+3}(m*+mn+n2),e)(p q)(p+q)(p2—pq+q2)
622. B) (z — 2)(2 +2)22 + 2z + 4)(22 22 + 4); r) (2a* + b* + a®b*)2a* + b + a?b®). 624. B) (22 + 52z + 1);
r) 3(11 - 3é)¢t — 1). 625. a) {0; 3}; 6) {-5; 1}. 626. a) 10; 6) 3. 627. a) 295, 354, 649; 6) 276, 368, 828, 966.
629. a) 11 greii; 6) 13 1. 630. a) 5; 6) 4; B) 2; r) 8. 631. a) 0; 6) 1; B) 3; r) 1; 1) 4; e) 1. 633. 7 ner.
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Orasersi
634, B 1,5 p. 637. 1) 2c(a ~ 2b)a + 2b)(a* + 4b*); M) 3m(n - 2 n + 2)(n* + 2n + 4)}n* - 2n + 4);
H) Tg(p — gXp + qip® — pg + ¢*Np? + pg + ¢%): o) t(1 — Bres?)(1 + Bris? + 256r'8'); m) PP(x'y — 22Dy + 2°t).
638 H)(a-blilatb-1x0){c+dl+tc—dym(x+ylx—ylsp)(m+n)m-n)c)(p-gir—p+q);
T) (8 — & — t)(s + 5t + k). 639. 8) {-4; -2}; 6) {2; 5}; B) {-2; 5}; r) {-3; —2; p) {1; 2); e} {-5; 8}; x) {-4; -3}
8) {~6; =3} w) {-1; 1}; x) {~1; 1}; m) {-2; 2} ») {~2; 1}; ®) {-3; 3}; 0) {-0,2; 0; 2}; m) {*%; 0; 3}.
640. 1) Txy(2x® + 6y° + Txy); o) 52%(42° — 62" + 5); m) (a - b)(a — e)e ~ b); P) 2p(p + @)% ¢) (c — 6)%
1) 4(3y — 2x)°. 641. a) {~2; 0; 2}; 6} {0}; B) {-7; O} 1) {0 3}; ;) {-3; 0; 3}; ) {-2; 0; 2}; ) {0; 1}
8) {=3; 31 w) {~1; 0; 1}; ) {~3; 3; 6); 1) {-3; -2; 2}; m} {-5; 0,5; 5}. 642. a) 14; 6) 21; 8) 16; r ) -176;
2 -12; ¢) 32. 643.8) 230 oy ;if-‘f_“z:; pilid g il s a2z 600l
) 805 2) 146,25; ©) 2,205. 645, a) 230; 6) 360; n) 860; r) 180; &) 305 ©) ~gr; 1) —go; ) -0,2.
848. 2) (x — 0,5)x + 2); e) {y — 4y + 1,5); x) (2 — 1,5)(3z + 1); 3) (n — 4)(2n + 2,5).
49.m)(m-n-p-gXm—-na+p+gkel2x+y—z+8t)2x+y+z-3t) m) (S —4b—2c—d}Ba—4b+2c+d);
3)(pq+ rs—pr+gsipq+rs+pr—gs) 65L.8) (p —r)(q - pHr - @i ) (x —2Wy —x)z - yAx + z + y);
%) 3(5m + n)(7 — 9k); 8) 3(1lc + 13)(1a - 3b). 653. a) {0; 1; 4} 6) {-3; —1; O}; B) {-3; 3}; 1) {1«%};
2 {~7; 13 T}; ) {0; 1}; %) {-3; 0,5; 3}; 3) {~1}. 655. a) 1320; 6) ~1650; B) 1,848; r) ~17,875. 657. 2) {-1; 1};
6) 11%. 664. a) —a’b, cren. 3; B) 2a + 10b, cren, 1;1) 10g — p — 3, cren.1; e) —2x — 4y + 22, cren.l.
665. a) 96 xm; 6) 13,75 km; B) 12 u, 666, ) T(m — 2)(m + 2}(m? +2m + 4)(m* - 2m + 4);
e) 3(n? + k2)nt ~ n%k + k). 667. ) (a — Y1 — a ~ b); 3) clc + d)2¢c - d); m) (x - YY(x + y).
668. a}{-5; 8}; 6) {-3: 2}; 8) {-T; 1%}; r} {-1; 2}; a) {-1; 1}; e) {-1; 0,5}. 668.1) (s — 1){s + 1)(r + 8);
3) 9pg(2p® + 9pg + 10¢%). 670. a) {0}; 6) {0; 8}; 5) {-1; 0; 1}; r) {-6; —3; 3}. 671, a) 40; 6) 81; 5) 15; r) 38.
672. 6) —~ ; Lo -0 ';ff 57, 673.6) (u — 5}y — 4); 1) (0 - 6)® + 1,5); ) (@ - 2)(3d + 1). 677.
2) {-2; —1; 3); 6) (-4} B) {~3: —1: 3}; 1) {1}, 680. &) {2 2}; 6) {0; 3,5}. 684. a) 1200 u; 6) 280 km.
687. 42 u. 692. a) {-3; 1}; 6) {-3; 5} ») {-0,5, 8,55 1) {-4; 0; 6}, M) {-5; 0: B}; ) {-4: O; %}. 693. a) 21 xu/z;
6) 4 cm; B) 190 ku. 694, a) 22 M; 6) 12 M; B8) 36 cm. 695.2) 1,6 n 2;6) 2 mw4,2 umm -4,2u - 2; ) I u 4,6
nan —4,6 1 - 35 r) -3,5 1 0,5 uan —0,5 u 3,5, 696. a) 6 u; 6) 12 a; ) 18 u. 697. 2) 7 xm/vu; 6) 27 wu/w;
B) 32 xm/4. 699. &) 240 kr; 6) 5 kr. 699, a) 48 xe/y; 6) 16 7. 700. a) (2; —8; —4) wm (-1; -6; B) i (4; -1; -2);
3 (1; 3; 2) mam (—1; 1; —2) nam (=25 ¢; —-1). 702, a) —26; 6) 4; B) —-7; r) 3. 707. a) 11; 6) 3; B) 15;
r) 18. 709. a) 22 M; 0) 48 cM. 710. a) {-3; 1}; 6) {-1; 9}; B) {~-7; 0; 5 r) {0; 8; 6}. T11. a) 1,5 u 1;
6)—4 12,5 wnu 4 ¥ 2,6. 712, a) 45 4; 6) 40 1. 713. a) 20 KM/7; 6) 30 KM/1; B) BO /4. T14. (2; 7; 10)
wi (—2; 3; —10) uau (-5; 0; —4). 716. g) 36; 6) 0,45, 720, e} 52; 6) —2. 722. 500 crp. 723. 6000 MoHeT.
724. 27 kM. T27. a) —%; 6) —850; B) 6; r) 19. 728, a) 10; 6} 11. 730. a) 10y — 12x; B} —g. 734. a) 28;
6) 56; B) —4; r) 24; 1) 25; e) 1. 735. a) 21; 6) 4; B) 1,5; r) —1; a) 1; e) 1. 737. a) 6 u; 6} 8,4 kM.
738. a) 55 dyT6.; 6) 32 aeb.; B) 52 kr; r) 6 4. 740. a) 5w 21; 14 u 12; 23 u 3; 6) 100°. 753. a) 4761;
8) 5041; 8) 79,21; 1) 80%-‘413; x) 4800. 754. a) 10 000; &) 300 000; B) 0,72; r) 0,52; @) 4900; e) —2499;
) 512; 3) 343. 755. a) {~8}; 6) {-1; 15}; ) {~3; 0}; r) {6}; m} {-2}; e} {7}; %) {~B}; 3) {~0.,5}. 756. a} 1; 6) —625;
8) 463,5; 1) 64; 1) 60; ¢) 101. 761, a) {-3; 9}; 6) {~7; 4}; B} {—T; 6}. 762, a) -T; 6) 7. T64. a) 26 M;
6) 8 M; B) 52 cM. 766. a) B 9 p.; 6) uepes 2 u; B) 360 TRIC.p.; T) 60 KM/u; F) 120 KM/u. T70. a) 7;
&) 2: 8) 3: r} 5. 776. a) 2; 6) 8; ) 1. T77. a) 10.25: 6) 212,25, 780, a) -1; 6) —-25; 8) 1; r) -71.
781.a) 1;6) 1; r) -1; r) 48. TR2_ a) —-1; 6) 1.
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TABJIMIIA KBAIPATOB

HATYPAJIBHBIX YUCEJ 10 100

12 1 | 212 | 441 | 412 | 1681 | 61> | 3721 | 812 | 6561
22 4 | 222 | 484 | 42 | 1764 | 62* | 3844 | 822 | 6724
32 9 | 23 | 520 | 43 | 1849 | 632 | 3969 | 83 | 6889
42 | 16 | 24 | 576 | 44 | 1936 | 64> | 4096 | 842 | 7056
50 | 25 | 25° | 625 | 45% | 2025 | 65% | 4225 | 852 | 7225
6 | 36 | 26° | 676 | 46% | 2116 | 66 | 4356 | 862 | 7396
7 | 49 | 272 | 720 | 47¢ | 2200 | 67 | 4489 | 87 | 7569
8 | 64 | 28 | 784 | 48 | 2304 | 68 | 4624 | 88 | 7744
9° | 81 | 29° | 841 | 49* | 2401 | 692 | 4761 | 892 | 7921
10° | 100 | 30° | 900 | 50* | 2500 | 70® | 4900 | 90> | 8100
112 | 121 | 312 | 961 | 512 | 2601 | 712 | 5041 | 91 | 8281
122 | 144 | 32 | 1024 | 52 | 2704 | 722 | 5184 | 92* | 8464
13* | 169 | 33* | 1089 | 53* | 2809 | 73* | 5329 | 93> | 8649
14> | 196 | 342 | 1156 | 542 | 2916 | 742 | 5476 | 94 | 8836
152 | 225 | 352 | 1225 | 552 | 3025 | 752 | 5625 | 95 | 9025
16 | 256 | 362 | 1206 | 562 | 3136 | 762 | 5776 | 962 | 9216
17> | 289 | 37> | 1369 | 57> | 3249 | 77> | 5929 | 97> | 9409
182 | 324 | 38° | 1444 | 58 | 3364 | 78 | 6084 | 98° | 9604
19* | 361 | 392 | 1521 | 592 | 3481 | 79¢ | 6241 | 99 | 9801
20° | 400 | 40° | 1600 | 60> | 3600 | 80® | 6400 | 100* | 10000
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TABJHUIIA KYBOB
HATYPAJIbHBIX YHCEJ 10 60

13 1 21° 9261 413 68 921

23 8 223 10 648 423 74 088

33 27 233 12 167 433 79 507

4? 64 243 . 13824 44° 85 184

5° 125 25° 15625 45° 91125

6° 216 26° 17576 46° 97 336

73 343 27° 19 683 47° 103 823
8? 512 28° 21 952 48* 110 592
9? 729 293 24 389 49° 117 649
102 1000 30° 27 000 50° 125 000
113 1331 313 29 791 51° 132 651
123 1728 323 32 768 523 140 608
133 2197 33° 35 937 53° 148 877
143 2744 343 39 304 543 157 464
152 3375 35° 42 875 55° 166 375
162 4096 36° 46 656 563 175616
173 4913 37 50 653 573 185193
18° 5832 38° 54 872 58? 195112
19° 6859 393 59 319 59° 205 379
20° 8000 40° 64 000 60° 216 000

151



Oznasnenue

TFnaga 4. BeegeHHe B TEODHIO MHOTOYJIEHOB  «rcectsastacnossasssasnsssasnssssssassssssnssssssssas

§ 1. CreneHb C HATYPAJIBHBIM ITOKABATEIICM 4..uveerseenssernremssrenterssesssssnreesssassstessesnssnns
4.1.1. ITorsAiTHE CTENEHU C HATYPATBHBIM ITOKABATEIEM +1vrverrernereernsresasrensensnnas
4.1.2. CBOMCTBA CTETIEHH C HATYPAIBHBIM IIOKABATEIIEM t1eevertenssssssrasascnsaseaseanas

§ 2. MHOTOUIEHBI M JEHCTBIA € HHMH «.ouvnnrinranneseenerinraneessessssassnssneonssssnssannsrsessssares
4.2. 1. OBHOUIIEHDI uennrenerieranrreessassesseaasassssssansassansesssssssnsassssnessssssnarensnnns
4.2.2, MHOTOUITEHBI . .uutuneuienneneanransansassesasassesesnssassssassssssssssssesnssnrsarsssnnns
4.2.3. ClOMEHHE MHOTOUIIEHOB «.eureersrraraneereernesnsasraasesnesnsassasnassssnsasronnssnsnns
4.2.4. YMHO)XKeHHE OJHOUJIEHA HA MHOTOUJIEH t1euurirerersrsncrisannssssasssasasssssonssnses
4.2.5. YMHOXEHHE MHOTOUTEHA HA MHOTOUIICH «uvenrrerernernsennensessesoeensassssnsssnnns

§ 3. PopMyJIbI COKPATIEHHOTO YMHOMEHMI 1 1uuuntirnnsnriaensisenserasonssssesssssssssssssssessnnsanes
4.3.1. KBagpaT CyMMBI K DA3HOCTH ....... £000CO3050AC0006G 500060C 00000000BG0G00060
il LEERMEENDS T LRI 06n00000060000000000005000000000600000600G0000060G0000000006000300300
4.3.3. Ky6 cymMMBI 1 pa3HOCTH ....... e eeerraaen cereen rereereaes O O reeees
4.3.4. CyMmMa ¥ pasHoCTb KYOOB ...ccvvvens.ns T

§ 4. PaznoeHne MHOTOYIEHOB HA MHOMTEIH .1vuuereeeenssreenssesnsssssssssessssassssnssssnsnsens
4.4.1, Beirecenne o0Iero MHOKHTENIA 38 CKOOKH .....
4.4.2. Crioco® rpynioupOBEH .......... eraen et aeeiebeeeireeeeannaeeanaeannas
4.4.3. @opMysibl COKPAIEHHOI0 YMHOKEHUA ¥ PA3JIOKEeHHEe MHOIOUJIEHOB

W W W

10
19
19
25
32
38
46
52
52
62
70
80
88
88
98

HA MHOMKHTEH vuvrurnearnsnnnnanans eeann e e e e eeee e eeeaea s raaeeteaaaaanan verenreeenness 107

4.4.4. PagioxeHHe MHOTOUJIEHOB HA MHOYKHUTEIH C IPUMEHEHUEM

TS50 513 FUEHIRID 0000000000000006006000000000600000000585006000000056006600a0000000060606000000 4 L)
4.4.5. PemneHue 38184 ¢ NOMOILIBIO PA3JIOKEHUS MHOTOYIEHOB HA MHOXKUTENH ..,.. 127

3agayu i caMOKOHTPoAA K ['1aBe 4 ....cevvviniininennnns BO0CEEOE000600C 00C0ee000000000 1KLL

OITBEOTBL +evreeennrenseseressussssssesessensssosssessnsssssnetrssssssssssssesesnssssssssessasssssnnssassnssenneees 144

VRO (e 100 YRR LI ENTY 00000000000000000000000000600006000000C0000CC0006Ca0000Ca00a05600006C00000000000c000a 414 40

Iipuaoxenna:

Tabauua KBagparoB HATYPaabHBIX YHCEJ K0 100 ..oicviiniiiiiiiiiiiiiiiiieniiiianene... 150
Tabauna KyO60oB HATYPANBHBIX YHCEI O 60 ...cvvrvviininiiniieiriressrsnesiensssarnnneeess 101



CBOMCTBA CTEIIEHHA

am.an=am+n (ab)n=an.bn (am)n=am-n

art:a*=am™" " (a:b)y*=a":b" (%)u='§

POPMYJIbI COKPAIIEHHOI'O YMHOKEHHAA

(a + b)? = a® + 2ab + b® - popmyaa KBagpaTa CyMMBEI

(a —b)%=a?- 2ab + b? - popmyaa KBaJpaTa pa3HOCTH
a?—b*=(a — b)a + b) — popMy.1a pa3SHOCTH KBAXPATOB
(a + b)® = a® + 3a®b + 3ab? + b® — popmyaa kyba cymmsl
(a — b)® = a® - 3a?b + 3ab? — b® - popmyaa kyba pasHoCTH
a® + b® = (a + b)(a? — ab + b®) — bopmyna cyMmMbI KyOOB

a® - b® = (a - b)(a? + ab + b?) — popmyna pasHOCTH Ky6OB
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