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HemMHoro reopum

Pa3noxuTh MHOrOWIEH Ha MHOXHUTEIM 3HAYUT IMPEACTaBUTh €ro B BHJE
MPOU3BEICHUS 00JIEE TPOCTHIX MHOTOUYJICHOB.

CyImmecTByeT HeCKOIbKO CIIOCOO0B Pa3IoKEHHUS

= Briaecenune o011ero MHOKHTEIS 32 CKOOKH
s  Croco0 rpynmupoBKu

s C nmomoribio GopMys COKpAIIEHHOIO YMHOXKEHUS






Bocnosib3yeMcst pa3iio;)keHHEM MHOTOYJICHA HA MHOKUTEIIN:
2x*+x —6=(2x-3)(x+2)

Torma 3aganHOE ypaBHEHHE MOKHO MEpeNrcaTh B BUJIE:
(2x-3) (x+2)=0

IIpon3BeaeHE PAaBHO HYIIIO, €CJIM OJUH U3 MHOXUTEJIEH
PAaBEH HYJIIO. 3HAYMT,

oo 2x-3=0,
6o x+2=0.
W3 nepBoro ypaBHeHus x=1,5, a U3 BTOPOTO YPaBHEHUS X=-2.

YpaBHEHHE PENICHO, OHO UMEET ABa KOpHS: 1,5 m —2.




IIycTh HY>KHO HAaUTH 3HAYCHUE YHCIIOBOIO BBIPAKCHUS
ﬁz _4_72
612-39?
CaMoe 3 (PpeKTUBHOE PEIICHUE — ABaXK bl BOCHOIb30BaThCS
(hbopMyJION Pa3HOCTH KBaJAPATOB:

532-47%= (53-47)(53+47) = 62100 =6=3
612-392  (61-39)(61+39) 22:100 22 11

Paznooscenue na muosdxccumenu no3e0auno Ham cCOKpamuma
opoow. Ilozonee mvl ouenum 3mo u npu 8oINOJIHEHUU
oelicmeuil ¢ aizedpauyecKkumu opooAMu.







Jloka3zarb, 4TO AJIs1 JIFOOOr0 HaTypaJlbHOIO
yyclla n BbIpaxkeHHWe n°+3n°+2n penurcs
0e3 ocTarka Ha 6.



IycTs p(n) = n>+3n°+2n.

Ecnu n=1, to p(1)=1+3+2=6. 3nauur, p(1) aenutcs Ha 6 6€3 ocTaTka.

Ecimu n=2, 10 p(2)=23+3-2%+2-2=8+12+4=24. CaenoparensHo, u p(2) neautcs Ha 6
0e3 ocraTka.

Ecnu n=3, 10 p(3)=3*+3-3%+2-3=27+27+6=60. Ilostomy u p(3) menurcs Ha 6 Ge3
OCTaTKa.

Ho BbI ke nToHMMaeTe, YTo Mepedparh TaKk BCE HATypaJibHbIC YKCIIa HAM HE yIacTCHl.
Kax 661T6? Ha moMoris NpuxoasaT aaredpandecKiue MEeTOIbI.

Nmeewm: w+3n°+2n=n(n+1)(n+2).

B camom nene n(n+1)= n*+ n, a (0’ +n)(nt2)=n’+2n*+n’+2n=n>+3n>+2n.

Urak, p(m) = n(nt+l)(nt+2), T.€. p(n) €CTh NMPOU3BEACHUE TPEX HUIYIIUX MOIPS]I
HaTypaJibHBIX uncen n, ntl, nt2. Ho U3 Tpex Takux yucesn OIHO 00sA3aTEIbHO
JCJINTCST Ha 3, 3HAYAT WM WX Npou3BeAcHHWE aenurca Ha 3. Kpome Toro, mo
KpaiHeHl Mepe OJHO M3 3THX YHMCeI — YeTHoe, T.e. aenutcs Ha 2. Urtak, p(n)
JIEIUTCSA U Ha 2, ¥ Ha 3, T.€. JSJIUTCS Ha 6.

Bce npekpacHO, CKaKUTe Bbl, HO KaK JAOrafarhesi, uto n°+3n’+2n= n(n+1)(n+2)?
OTBeT OYeBHIEH: HAI0 YIUTHCS Pa3I0KEHUIO MHOTOYJICHOB Ha MHOYKUTEIIH.

K sTtomy n nepenem.



BeIiHECEHHE O0IIEr0 MHOKHUTEIIS
3a CKOOKHU

AJNTOPUTM OTBICKAHHUS OOIEr0 MHOKHUTEIIS
HECKOJIbKUX OJHOYJICHOB

Haumu naubonvuwui obwui denumens kodghguyuenmos ecex
OOHOYIEHO8, BX00AUUX 8 MHO20YIEH, - OH U Oyoem obuum
YUCTIOBLIM MHOJCUmMenem (pazymeemcs, 3mo OMHOCUMCS
MONLKO K CIYUA0 YelOYUCTIeHHbIX KOdphDuuuenmos).

Haiimu nepemernHnvie, Komopvie 6x005m 8 KadiCOblll UJleH
MHO20YNEHA, U 8bIOPaAmMb O/l KAMCOOU U3 HUX HAUMEHbUIUU
(U3 umMerowuxcs) nokazameib CmeneHu.

lIpouzeedenue xoaghuyuenma, naiideHHo20 Ha nepeom uiaze,
ABNAEMC 00WUM MHOJICUMENEM, KOMOPbLUL UenecoodpasHo
8bIHECU 34 CKOOKU.



Bocnoab3yemcs chopMyIrnpOBaHHBIM aJIrOPUTMOM.

HauOonpmmuii o0mmii genuteab kodpdunueHtoB —1, -2 u 5
paBeH 1.

IlepemMeHHass x BXOAUT BO BCE WIECHBI MHOTOWIECHA C
[IOKa3aTeIIMU COOTBETCTBeHHO 4, 3, 2; cledoBaTeiabHO,

MOJKHO BBIHECTH 3a CKOOKM X2.

IIepemMeHHas y BXOAUT HE BO BCE YJICHBI MHOIOYJICHA; 3HAYMT,
€€ HEJIb3S BHIHECTH 3a CKOOKH.

BBIBOJI: 32 CKOOKHM MOYHO BbIHECTH x°. IIpaBia, B JaHHOM CIIy4ae
1esiecoo0pasHee BIHECTH -x°. ITomydnm:

-x*P-2:3y2H5x°=-x2 (Y +2x)7-5).



Crioco0 rpynnupoBKHU

JIJ1s1 yICHEHHUS CyTH CIIoco0a rpyIIApOBKHU
PACCMOTPHUM CIIEIYIOIIAN TIPUMED:
PA3JIOKUTh HA MHOXKUATEJIM MHOTOUJIEH X)y-0+3y-2y

IlepBrIil cIOCO0 TPYNIUPOBKHU:
xy-6+3y-2y=(xy-6)+(3x-2y).

[ pynmupoBka HeynayHa.

BTopoii crioco0 rpynnupoBKHu:

xXy-6+3y-2y=(xy+3x)+(-6-2y)=x(y+3)-2(y+3)=(y+3)(x-2).
Tpetuii cnoco0 rpynnrMpoBKHU:

xy-6+3y-2y=(xy-2y)+(-6+3x)=y(x-2)+3(x-2)=(x-2)(y+3).

OTtBert: x)-6+3y-2y=(x-2)(y+3).

Kak Buagute, HE Bcerga C NEPBOrO pasa TPYNIIUPOBKA OKa3bIBACTCS
yIa4HOM. Eciy rpynmupoBKa OKa3ajlach HEYHAAYHOM, OTKAXKUTECH OT
Hee, MIUTE MHOM crioco0. I1o Mepe npuoOpeTeHus onbiTa, Bbl OyneTe
OBICTPO HAXOJUTh YIAYHYIO ITPYIIITUPOBKY.




PazioxeHne MHOTOYJIEHA HA

MHOKHUTEIIM C HOMOIIBI0 (hOPMYII
COKpPAIICHHOI'O YMHOKCHMUSI

a’-b°=(a-b)(a+b);
a’-b’=(a-b)(a’+ab+b°);
a’+b’=(a+b)(a’-ab+b°),
a’+2ab+b’=(a+b)*,
a’-2ab+b’=(a-b)".

[lepByto u3 3TUX (POPMYIT MOKHO MPUMEHATH K BBIPAXKEHUIO, MPEICTABISIONIEMY
coboii pasnocmsb keéaodpamog (0€3pa3nMYHO YEro — 4YHCEeJN, OJIHOYJICHOB,
MHOTOYJICHOB), BTOPYIO U TPETHIO — K BBIPAXKEHUIO, IIPEACTABIISIONIEMY COOOM
pazHocmeb (WA cymmy) KyOoB; mocieaHue JBe (OPMYJbl MPUMEHSIOTCS K
TpEXWIEHY, MPEJICTABIISIONIEMY CO00M nonwubii Keadpam, T.€. COAEpKaIIEMy

CYMMY KBaJparoB JBYX BBIPAXKECHUN U YIABOCHHOE IPOU3BEICHUE TEX ¥KE
BBIPAKCHUN.



1) x°-4a’. Bocnionb3yeMcsi nepBoii popmysoii (pa3HOCTh KBaJAPATOB):
xX0-4a’=()’-2a° )’ =(x*-2a°) (X’ +2a°).
2) a®+27b°. Bocnonb3yemcs TpeTbeil hopMyinoii (cymma KyOoB):
a5+ 27b3= (@23 + (3B =(@Pt 3b)((@2)?-a>-3b+(3b)*) =
=(a’+3b)(a’-3a’b+9b*).
3) a’-4ab+4b°. B 3TOM NIpHUMeEpe JaH TPEXUJIEH, AJs €ro pasioKeHUs

HA MHOXHUTEIU OyaeM I0Jb30BaThCsl ISITOM (opMysoH, eciu,
KOHEYHO, YyOeauMCsi B TOM, YTO TPEXWICH SBISICTCS MOJHBIM

KBaJpaTOM:
a’-4ab+4b°=a’+(2b)*-2-a-2b=(a-2b)".

Mpbl  yOenuiauch, 4YTO TPEXWICH COJACPKUT CYMMY KBaJpaToB
OJTHOWIECHOB @ W 2b, a Takke YABOCHHOE IPOU3BEACHUE 3TUX
OJTHOWICHOB. 3HAYWT, 3TO IIOJHBIM KBAJpAT, MPUYEM KBaAJpAT

Pa3HOCTH.



Pa3znoxeHnue MHOroujicHa
Ha MHOXUTEIU C IIOMOIIBIO
KOMOWHAIIMK PA3INYHBIX IIPHEMOB

0 B Maremaruke HE Tak 4acTO OBIBA€T, UTOOBI P PEIICHUU
IpUMeEpa TMPUMEHSJICS TOJBKO OJWH IPUEM, 4Yalle
BCTPEYAIOTCSI KOMOMHUPOBAHHBIC IIPUMEPHBI, IJI€ CHadaia
MCHOJIL3YETCS OJWH IMPHUEM, 3aTeM APYrod u T.J. UToObI
YCHEIIHO pPEeIarh TAKWE IMPUMEPHI, MAJO 3HATh CaMHU
IpUEMbl, HaJAO0 €€ YMETh BbIpadOTaTh IUIAaH HX
ITOCJIEOBATEIBLHOTO NMPUMEHEHUs. UHBIMU ClI0OBaMHU, 3/1€CH
HY>KHbBl HE TOJIBKO 3HAHMUA, HO W OMNBIT. BOT Takue
KOMOMHHUPOBAHHBIE TPUMEPHI MBI 1 PACCMOTPHM.



1) Cnauama 3aiiMeMcsl BBIHECEHHEM OOIIEro MHOXKHUTENIS 3a CKoOku. Paccmorpum
ko3 punuentel 36, 96, 64. Bce onu aenArcs Ha 4, OpUYeM 3TO — HaUOOIBIINN 00U
JICTUTENb, BEBIHECEM €T0 3a CKOOKH. BO BCe WiIeHBI MHOTOYICHA BXOIUT MEPEMEHHAs d
(cooTBeTcTBEHHO a’, a’, a’), mosTOMy 3a CKOOKM MOXKHO BhIHECTH a°. TOYHO TaK ke BO
Bce ujIeHbl MHOTOYJIEHa BXOJIUT IiepeMeHHas b (cooTBeTcTBEHHO b°, b?, b’) — 3a ckoOKM
MOHO BBIHECTHU b°.

WTak, 3a ckoOKH BhiHECEM 4a°b’. Torna nomyunm:

36a°h’-96a’b?+64a’°b’=4a’b> (9a’-24a°b+16b°).

2) PaccMoTpuM TpexuieH B ckoOkax: 9a*-24a’b+16b°. BolacHUM, He sBISETCA U OH
IOJIHBIM KBajparoMm. Mmeem:

9a*-24a’b+16b°=(3a°)’+(4b)*-2-3a°-4b.

Bce ycnoBust momHOTO KBajapaTa COOIOAEHBI, CIEA0BATEIBHO,

9a*-24a’b+16b°=(3a*-4b)’.

3) KomOunupys aBa nmpuemMa (BbIHECEHHE OOIIEro MHOXHTEINS 32 CKOOKH U MCIOJIb30BAaHUE
(bOpMYIT COKPAIIEHHOTO YMHOXKEHHS ), MMOJyYaeM OKOHYATEIIbHBINA PE3yJIbTaT:

36a°b>-96a’b*+64a°b’=4a’b’ (3a°-4b)°.






CHauaa BOCIIOJb3yEMCS T€M, YTO # MOXKHO BBIHECTH
3a ckoOkM: n(n°+3n+2). Temeps K TpexdieHy
n’+3n+2 NpUMEHHM CIHOCOO TIPYIIUPOBKH,
IPEABAPUTEIILHO IIPEACTABUB 31 B BUAEC Zn+tn.
[Honyuyum:

n’+3n+2=n’+2n+tn+2=n’+2n)+n+2)=
=n(n+2)+(m+2)=m+2)(n+1).
OKOHYATEJILHO IOJIYYaeM:
n’+3n+2=n(n+1)(n+2).



IlepBeiii cnoco0. IIpeacraBum —6x B BUIE CyMMBI —X-5X, a 3areM
MPUMEHUM CIOCO0 TPYHIHUPOBKU:

x7-6x+5=x?-5x+5=("-x) +(-5x+5) =x(x-1)-5(x-1)=(x-1) (x-5).
Torga 3agaHHO€ ypaBHEHUE IIPUMET BUJL:
(x-1)(x-5)=0,

OTKyJla HaXOJAUM, YTO JIM00 Xx=1, T1u00 x=).

Bropoii cnoco0. [IpuMenuM METOJ BBIACICHUSI MOJHOTO KBajpara, s
4YEero npeacTaBuM ciaraemoe S5 B Buje 9-4. [Homyunm:

x7-6x+5=x-6x+9-4=(x*-6x+9)-4=
=(x-3)°-2°=(x-3-2)(x-3+2)=(x-5) (x-1).
CHoBa NpUIILIA K YpaBHEHHUIO (X-1)(x-5)=0, nmeroniemy kopHu 1 u 5.
OtBer: 1, 5.



CokpalleHue
anreOpanyecKux apooeu

Aneebpauueckoti OpoObr0 HA3BIBAETCS OTHOIICHHUE JIBYX
MHOTOWIEHOB P u (. IIpu 3TOM MCTIOIB3YIOT 3anuch P

0



ToxecTBa

a’-b’=(a-b)(a+b);
X -dx+4=(x-2)°;
(a+b)c=ac+bc.

HanmmcanHble paBeHCTBAa BEPHBI MPH JIFOOBIX 3HAUYCHHUSAX BXOMSIINX B HUX
COCTaB IEPEMCHHBIX. Takue pPaBEHCTBA HA3BIBAIOT MONCOECMBAMU.
JleByto M TIpaByI0 dYacTh TOXJIECTBAa HA3BIBAIOT BBIPAKCHUSIMHU,
TOXKI€CTBEHHO PaBHBIMHU. 3aMEHY OIHOTO BBIPAKCHHUS APYTHUM,
TOXKICCTBEHHBIM eMy, Ha3bIBAIOT TOXKI€CTBEHHbIM
npeodpa3zoBaHMEM BhIPAKECHUS.

Onpedenenue. ToxaecTBO — 5TO PABEHCTBO, BEPHOE npu JH0ObIX
00NnyCmMuMbIX 3HAUCHUSIX BXOAAIINX B €T0 COCTaB IEPEMEHHBIX.




OCHOBHDIE PE3VYJILTATDI

Mbl BBE/M HOBbIE (19 BAC) NOHATUS MAaTEMATUYECKOro A3bIKa:
Pa310XXEeHNEe MHOro4Y/1eHa Ha MHOXUTENN;
anrebpanyeckas apobb, cokpalleHne anrebpanyeckon apobu;

TOX/AECTBO, TOXAECTBEHHO PaBHbIE BbIPAXXEHUS,
TOX/ECTBEHHOE Npeobpa3oBaHNE BblpaXXeHUS.

Bbl MO3HAaKOMUNINCL CO cieagyoumnmMmm 1pueEMaMnM  pa3nioxkeHnUA
MHOrovjieHa Ha MHOXUTEIN.

BblHECEHWE 0OLLEr0 MHOXNTENS 33 CKOBKU;
rpyrnnupoBKa;

NCMonb3oBaHne opMyn COKpaLLLEHHOrO0 YMHOXEHUS;
BblZle/IeEHNe NONHOro KBaapara.




