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BykBa/IbHO — n3y4yeHue, HayKa. HayKka, nepBoHa4a/ibHO
ncc/1eA0BaBLLIAA KO/IMYeCTBEHHbIE
OTHOLLEHMA M NPOCTPAHCTBEHHbIE GOPMBbI.

bo/siee coBpeMeHHOEe NOHUMAHKE: 3TO HayKa 06 OTHOLLEHMAX
Mexay 06 beKTaMu, O KOTOPbIX HAYEro He U3BECTHO, KpoMe
OMUCbIBAOLLUX UX HEKOTOPbIX CBOUCTB, — MMEHHO TeX,
KOTOpble B KQ4YeCTBE aKCMOM MO/10XKeHbl B OCHOBaHME TOW WU
MHOW MaTeMaTU4eCKOU TeEOPUM.
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Bo3bmuTE 24 CMUYKU U pa3ge/InTe UX Ha TPU HePaBHble KY4KU, TaK YTOObI B
nepsou 6b1710 11, BO BTOPOU 7, @ B TpeTen 6 cnuyex.
B KaXKAY0 KY4KY MOXHO 406aB/AATb CTO/IbKO e CrUYEK, CKO/IbKO Y¥Ke eCTb
B Hel. bpaTb CnMYKM MOXKHO 13 1HOO6OM APYrOM KydKe, HO TaK, YTODObI B HeM
OCTaBaznacb XOTA Obl 1 CMYKa.
Lle/b: 328 MMHMMa/IbHOE KO/IMYECTBO LLArOB CPaBHATb KO/IMYECTBO CMUYEK B
Tpex Ky4Kax, T.e. YTOObl B KaxKA40M CTaso no 8 Cruyex. egl
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8809
7111
2172
6666
1111
3213
7662
9313
0000
2222
3333

n i
COPLMFFEFNOORAEOOO

5555
8193
8096
1012
7777
9999
7756
6855
9881
5531
2581
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HeKkoTopble 6a30Bble CBE4EHUA MO OCHOBHbLIM
MaTeMaTU4eCKMM onepauuam

dopmy/1bl COKPALLEHHOr0 YMHOEHUA

KBagpaTHOe ypaBHeHUE 1 GOpMY/ia Pa3/I0KeHUA
KBaApPaTHOrO Tpexy/1eHa Ha MHOXUTe U

[Tapabona

OCHOBHblIe CBOMCTBA CTeneHeu

OCHOBHble CBOMCTBA MaTeMaTUYECKUX KOpPHeMH
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3a4acTyto 3TN GOPMY/1bl MPUMEHAKOTCA HE CTO/IbKO

AN1A TOro YTOObl COKPATMUTbL NPOLLECC YMHOXKEHMUA, a
HAaobOpOT CKOpee A/1A TOro, 4HTobbl NO pe3y/bTaTty
MOHATb, YTO €ro MOXHO NpeACTaBMUTb KakK
Npou3BeAeHUe HEKOTOPbIX MHOXUTENEeN. Taknm
0bpasom, gaHHble POPMY/Ibl HYXKHO YMeTb

MPUMEHATb He TO/IbKO C/1eBa HanpaBo, HO 1 CpaBa
HaneBo. [lepeync/imm OCHOBHbIE POPMY/Ibl
COKpaLLEeHHOro YMHOeHMUH. -7,
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* KBagpaT CyMMbl: (a+b)’ =a’+2ab+b’
(a—b)y =a" —2ab+b"
* KBagpaT pa3HoCTU:

+ PasocTb keagpatos: a4 —b" =(a+b)a-b)
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b NMO3Xe. “

Nx Bygem peLuat

* Pa3HOCTb KyHOB: ' -b' =(a-b)a +ab+b)
* CymMma Ky6oB: ¢ +b =(a+b)a’ -ab+b’)
# Ky6 cymmbi: (a+by =a +3a’b+3ab* +1’

(a+by =a’ +b"+3ab(a+b)

+ Kyb pasHocTu: (a-by =a’-3a’b+3ab’ - b’
(a=by =a =b’-3ab(a-b)
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(a+b) =a +2ab+b’

3apaHme. Packpoite ckoBkm ( 10y 4+ S .

Pewenne. Pewexwe npoeeaem B ABa 3Tana, MNEpebid - BOZESASM B KBaApaT no

o o
ONpeAeneHHD, TO ecTb YMHOMMM BbipazkeHue 10y~ + Jir Ha ceba; BTOpoM - MCNONBIYEM
oprMmy Ny COKPALLEHHOMO YMHOM¥EHKA "KBa4paT CymMmbl'".

1. Mo onpeaenexuio:

(10y2+32)% = (10y> +32)(10y% +-32) = 10y 10y +10y > 32 + 3210y > + 3232
= 100y* + 302y* + 30xy® + 927 = 100y* + 602y> + 02?

2. Mcnonbaya dopmyny COKPaLWEHHOMO VMHO¥EHHWA:

(10y” 4 32)7 = (10y2)* +2- 1097 - 32 + (32) = 100y* + 60xy® + 927

Hak BwgHO, McnonbzoeaHue GopmMynbl COKPALWLEHHONO YMHOMEHMA NpuEeno H Gonee ﬁ}l
DbICTPOMY PELIEHHIO. R/
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(a—b)* =a*—2ab+h’ S——

3apganme. PackpbiTe ckODHM {5.'1.' —_ ﬁry}l2

Pewenne. Pewenwe npoBeaem B ABa 3Tana, NepeEbid - EBO3ESdeM B KBagpaT no
onpeasneHHio, TO 8CTb YMHOMMM BblpameHne 3 — (Y Ha ceBA; BTOPOM - MCNOAbIyEeM
hoprmyay COKPaLLEHHOMD YMHO¥MEHMA "KBAQpaT pasHoOCTH",

1. No onpegenexuio:

(5x — 6y)? = (5x — 6y)(5x — 6y) =52 - 5z — 52 - By — 6y - 5x + 6y - 6y =
= 2527 — 30xy — 302y + 36y = 2527 — 60xy + 3617

2. McnonozyAa opmyny COKPALWLEHHOMD YMHOMEHWA:

(5 — 6y)* = (5x)® — 2. 52 - 6y + (6y)” = 2527 — 60xy + 3647

Hak BMAHO, MCNonb2oBaHWe opMyNbl COKPAWEHHOND YMHOMEHHMA NPMEENno K Donee
GbicTpoMy pelleHHio. Mocnonbzoeadye Takol QoprMynbl YMEeHBIWWT EEPOATHOCTE OWMGKH. @}l
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3agaHme. Packpbite ckobrm (Gy — x)(6y + )

a-b=(a+b)a-b)

Pewenue. Pewenue npoeedem B ABa 3Tana, NEpPEbIM - YMHOMMM ABa ABYYASHA MO
onpejeneHuid, TO 8CcTh YMHOMMM EbipaxerHue Gy — & wa by + . BTOpOM - Mcnonbayem
Gopmy Ny COKPALWLEHHOMND YMHOMEHHA "PAZHOCTD KEAApaToR".

1. Mo onpeaeneHmio:

(Gy —x)(by +x) =6y -Gy + 6y -r—x-by—r 2=
Eﬂyz + Gy — Gry —x* = Eﬁyg -2

Z. Mcnonbzya doprmyny COKPaWEHHOro YMHOMEHMA:

(6y — x)(6y +x) = (6y)° — (2)° = 36y — 2

Hak BMAHO, WCNOAb30BaHWE OpMyNbl COKPALWLEHHOMD YMHOMEHWA npueenc k Gonee
DLICTPOMY PELUEHMID. E}l
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@ -b =(a-b)a +ab+b’)

3apaHue. PaznomuTe BbipakeHme 27 — Eyﬁ Ha MHOMHTENM.
Pewenne. 27" — 8" = (3x)° — (2y°)" =
= (32 = 2" )((B2)" + 32 2 + (29°)") = (B — 27) (92" + 6™ + 4y")

IIIII
UNIVERSITY



\

@ +b =(a+b)(a -ab+b’)

3aganme. Paznomuts ebiparkedue Ha mHomuTenn: ( 10y ]3 + {5:1-‘]3

Pewenme. (10y)° + (52)° = (10y + 52)((10y)* — 10y - 5z + (5z)%) =
= (10y + 52)(100y? — 50xy + 250%)
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(a+b) =a’ +3a’b+3ab* +b
(a+b) =a’ +b"+3ab(a+b)

3apaHme. PackpbiTe CKODKM {'i:l.' + ;yf

Pewenne. Pewienue npoeegses B ABa 3Tana, NEPELIH - BO3BEAenM B KYE No onpeasneHuio,

TO €CTh YMHOMMM EblpaxeHue I + iy ABa paza Ha cebA; BTOPOM - HCNoAbayem dopmyny
COHPALWEHHOMD YAMHOMEHMA "KYD Cymmbl”.

1. Mo onpegenexmio:

3z +y)* = Bz + y)(3x +y)* = (3 + y)(92® + 62y +y°) =

= 272® + 1827y + 3ay® + 922y + 6xy® +4° = 272 + 2727y + 02 +o°

2. Mcnonbz2ya dopmyny COKPaLLEHHOND YMHOMEHMA:

Bx+y)P =G +3- 322 - y+3-32- () +y*=272 + 2722y + 9xp® + ¢

Hak BugHOo, MCcnonbzo0BaHue oOpMynbl  COKPAWEHHOrO  YMHOMEHWMA 3HAYMTENbHO E}l
YNPOCTHUAO M YCHOPMIO PELLUEHME. R
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(a-b) =a’ -3a’b+3ab" - b’
(a=by =a =b"-3ab(a-b)

3aganme. Packpbits ckobrum 2oy — 1)°

Pewenwue. PeweHue Nnpoeeges B 4Ba 3Tana, NepeEblid - BOZES4eM B KYD NO onpegensHui,
TO 8CTb YMHOMMM Bbipaxenne 2y — 1 aea paza Ha ceBA; BTOpoK - Mcnonbaya dopmyny
COKPALWEHHOro YMHOHEHHA "KyD pazHocTH".

1. Mo onpegeneHuo:

(2zy — 1)° = (2zy — 1)(2ry — 1)® = (2ey — 1){da’y® — dzy +1) =

= 8x’y® — By + 2wy — A7yt + dry — 1 = 82 y* — 1207y + Gy — 1

2. WcnonezyAa dropmyny COKPaWLEHHOrD YMHOMEHMA:

(2ry —1)° = (22y)* =3 (2zy)*- 1+ 322y -1° — 1% = 82”y”° — 1227y + 6y —

Hak BMAHO, MCNONb30BaAHHE ¢)'CI|JM'3|’JIIJI COHpPAWEHHONo YMHOHEHMA YNPOCTHAD peleHue ﬂ\l
Ha HECKOMAbKD Warge M CKOPATHND BEEpPOATHOCTE OWHBKH. &
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Kak nonyuntb Haubonbluee 4ncno,

nepeMecTMB ABe CrUYKU?




1) (x-y)(x+Y)

2) x2-4

3) 9-y*2

4) 4x"2-9y"2

5) 142X+X"2

6) 16+8y+y”2

7) X 2-6X+9

8) 4xM2-12x+9

9) 16y 2+40Xy+25X2
10) XM3+6XN2+12X+8

o

11) XM2-3XM2+3X-1

12) (X-y)(XM2+xy+y”2)
13) (x-2)(xM2+2x+4)
14) (2-X)(4+2x+x"2)
15) 8X"3-12XM2+6X-1
16) (x-y)*2

17) (x+2)2

18) (2x-1)"2

19) (2x+y)"2

20) (x-3y)"2
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1. ™ab="a b
3. (Va)t = Vak

4 e ="Ya
5.VaF = ya

6. Va™k = (/a™)

o
7.

|| ecam N—ueTHOE

{1 ecIH 71— HeYeTHOE

(a+bl=a*+2ab+ b
(a-bf=a*-2ab+ b?
a’-b=(a-bia+ b
(@a+b+cl=a’+b+ct+2ab+2ac+2bc

(a+ b’ =a’+3a’b+3abF + ¥
(a-by=a°-3ab+3abl -0
@+ b =(a+ba*-ab+ b
@ - =(a-bia*+ab+bH

8. oaa mrooEx @ 1 b, Taksx 9to 0 < @ = b EeprO HepaBeHCTEO:

"a =™ b

—

1

2.

3.

a- gM=qn+m

4 (aHM=a"m

5.

6.

a*b™=(ab™

L

n

at=

=]
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OTtragaere?
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34eCb HeT r/1aBHoro uam seayutero! Ecte Mbl!

KTO BO3bMeTCA N0AroTOBUTL C/1eaytoLlee
3aHATHE?
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HeKkoTopble 6a30Bble CBE4EHUA MO OCHOBHbLIM
MaTeMaTU4eCKMM onepauuam

PopMy/ibl COKPALLLEHHOIO YMHOXEHUA

KBagpaTHOe ypaBHeHue u popmy/ia pas3/ioxKeHus
KBagpaTHOro Tpexy/ieHa Ha MHOXUTe/NU

[Tapabona

OCHOBHblIe CBOMCTBA CTeneHeu

OCHOBHble CBOMCTBA MaTeMaTUYECKUX KOpPHeMH
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[TycTb KBagpaTHOE ypaBHEHUE UMeeT BUA:
ax*+bx+¢=10

Torga AMCKPUMMHAHT Haxo4AT no ¢opmye:

D=b"-4ac
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Ecim D > 0, TO KBagpaTHOE YypaBHEHME UMEET ABa KOPHA,
KOTOpble HaxoAaAT no ¢opmy/am:

_—b-~D _ _-b+D

X
1 3 2
2-a 2-a

Ecam D = 0, TO KBagpaTHOE ypaBHEeHUe umeeTt OAUH
KOpeHb (ero KpaTHOCTb: 2), KOTOPbIi UeTca no popmye:

-b

2a
Ecan D < 0, TO KBagpaTHOE YpaBHEHME HE UMEET KOPHE. @E
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“Tom, KMo He 3Haem mamemMamuku,
He Moxcem y3Hdmb HUKakoU dpyzou
HAyKu u oaxce He Moxcem
0OHApym#ums csoez0 Hegexcecmaa!”

AHz2aulickul ¢punocod u
ecmecmasoucneimamess Xlll seka

Pooxcep bakoH
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Becn/iaTHbIM TO/IBKO CbIp B MblLLe/10BKe!

Tbl xo4veT pe3yabTat? Tbl XO4eT A406UTbCA yCnexa,
npouseTaHua? Torga Hago byaet paboTaTh!

Tbl HaLe/s1€H OTTOUYUTb U NOCTAaBUTb NOA KOHTPO/1b
CBOW pasym?!
Tonbko Briepeg! lNpuaertca notTpyamuTbCA!
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