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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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HeKkoTopble 6a30Bble CBE4EHUA MO OCHOBHbLIM
MaTeMaTU4eCKMM onepauuam

PopMy/ibl COKPALLLEHHOIO YMHOXEHUA

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

[Tapabona

OCHOBHbIe CBOUCTBA CTerneHeu

OCHOBHble CBOMCTBA MaTEeMaTUYECKUX KOPHEN
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dopMma/ibHOE OnpeseneHne HaTypa/ibHO a =d-a-da-..-d
CTerNeHU MOXHO AaTb C MOMOLLBIO C/1e4ytoLL e v
3anucu:  pas

Y MaTeMaTM4YeCKMX CTeNneHem eCTb HECKO/IbKO

Ba*KHbIX CBOMCTB, Nepevyncaum ux. MNpum ptg P g
YMHOX€EHUU CTeneHen ¢ 04MHAKOBbIMU (I =l -+l
OCHOBAHUAMM NOKa3aTe/In CTeneHemn

CK/1aAbIBAOTCA:

Mpu geneHmm cteneHemn ¢ OAMHAKOBbIMM a’ o
OCHOBaHMAMM U3 NOKasaTe 1A CTeneHu — =1
Ae/IMMOr0 BblMMTAETCA NOKa3aTe/lb CTEMNeHM a®

e/nmTenA: :
A -
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20142015 X 2014—2013 20142015+(—2013) 20142
201472 x2014° 2014240 20142

= 20142-(-2) = 2014*
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277 X 2 2 2

— — — 2300—240 — 260
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21 x 22 x 23 x 2% =210
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[Ipy BO3BeAEHUM CTEMNEHU B CTEMEHb
MoKasaTe/n CTeneHem nepemMHOKarTCA:

Ec/im nepemMHOXaroTCA Ymncaa C
OAVHAKOBOM CTEreHbto, HO Pa3HbIM
OCHOBAHMEM, TO MOXHO CHa4a/a
MepeMHOXUTb YNCA], A 3aTeM
npou3BeAeHne BO3BECTU B 3TY CTEMEHb.
ObpaTHaA npoueaypa TakXe BO3MOXKHa,
ec/IM UMeeTCA Npou3BeAeHne B CTeNeHn, TO
MOXHO Ka*Ka0e 13 YMHOXaeMbIX BO3BECTH
B 3Ty CTerneHb MO OTAE/IbHOCTH a
pe3y/IbTaTbl NEPEMHOXKMUTD:

\

(a-b) =a”-b"
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TaKKe, ec/M AeNATCA YMCaa C OAMHAKOBOM CTEMNeHbto, HO
pa3HbIM OCHOBaHWEM, TO MOKHO CHa4vasza Nnoae/InTb
YMCAa, @ 3aTEM YaCTHOE BO3BECTU B 3Ty CTeNeHb
(obpaTHaA npoueaypa Tak»Ke BO3MOKHA):

F
a” cl

b’ b
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HeCKO/NbKO NPOCTbIX CBOMCTB CTEMeHeMu:

* /o600 YMCN0 B HYZ1I€BOM CTEMNEHM AQET eAVHULLY.

* /Itob0oe YnMC10 B NepBOM CTEMEHM PABHO CamoMy cebe.
* EamMHMUA B N10OOOM CTeneHn paBHa eaguHuMLE.

a’=1 al=q | "=

Ho/ib B 110601 NO/0XUTEAbHOM (N > 0) CTerneHU paBeH HOO.
3anoMHUTE: HO/Ib He/1b3A BO3BOAMUTb B OTPULLATE/IbHYHO UK

HY/1€BYIO CTEMNEHb. <
0" =0 =y
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OCHOBHOE CBOUCTBO OTpULATE/IbHOW CTENeHU
3anucbiBaeTCA cieayrowmm obpasom:
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MaTemaTuyeCKnM KOpeHb MOXXHO NpeACTaBUTb B BUAE
O0ObI4YHOM CTeneHu, a 3aTemM No/1b30BaTbCA BCEMM
CBOMCTBAMM CTeneHen npuBeaEHHbIMU Bbllwe. AaA
npeACTaB/IeHNA MaTeEMATUYECKOrO KOPHA B BUAE
CTeneHu UCMNo/b3yrT C1eayroLyto Gopmyy:
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KBagpaTHbIM KOpHEM Ha3biBaeTCA MaTeMATUYECKUIM KOPEHb

BTOPOW CTeneHu: |
Jx =3x =x?

KBagpaTHbI KOPEHb MOXKHO U3B/1I€4b TO/IbKO U3
HeoTpuLuaTe/IbHOro Yyncaa. [1py 3Tom 3Ha4yeHume
KBaZpaTHOrO KOPHA TaK»Xe BCerga HeoTpuuaTe/ibHo:

Ja =0 @
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ANA KBagPaATHOrO KOPHA CyLLLeCTBYET ABa BAaXKHbIX
CBOMCTBA, KOTOPbIe BA*KHO He NyTaTb:

(JE)I =a; tae a=0

\l’;:‘a‘: a, econ a=0
—a; ecm a <0
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Ec/iv Nog KOPHEM CTOUT HECKO/IbKO MHOXKUTE/1eM, TO KOPEHb MOXKHO
M3B/1I€KATb U3 KaXKA0r0 U3 HUX NMO-OTAE/IbHOCTU. [1pU 3TOM Ba*KHO
MOHUMATb, YTO KaXKAbll U3 STUX MHOMKMTE/IEN NO-0TAE/1bHOCTU (a He
TO/IbKO UX NPOU3BEAEHUE) A0/1KHbI OblTb HEOTPULLATE/IbHBIMMU:

JE:JEJE npu az=0; b=0

Kpome TOro, Hy>kHO OTMETUTb, YTO €C/I1M UCMO/Ib3YeTCA 3aMUCb CO 3HAYKOM
MaTeMaTMYeCKOrO KOPHsA, TO NMOKA3aTe/Ib CTEMEHM 3TOFO KOPHA MOXKeT
ObITb TO/IBKO Le/1bIM YUC/TOM, MPUYEM 3TO YMUCA0 A0/MKHO ObITb BOo/bLLIE

b0 paBHO ABYM:
{/E . e x=2
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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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1. Bolumcnure 4/ 100 - 49 — +/81 - 400.
2. ¥Ynpoctute /72 -32 4+ /50 - 18.

3. Boluncnure \/132 —122 + \/12*2*2 — 222,

M3BneknTe KopeHb 4/ 3% 442

HanauTe 3HaueHue BbipaxeHus v/ 63 - /7.

HaiauTe 3HaueHue BblpaxeHus v/ 13 - v/52.
. Ynpoctute (v/a +2)(a —2y/a +4).
8. BuinonHute yMHoxeHue (2v/a + v/b)(3/a — 2v/b). h

N oo u oA
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2,/10—5
4—/10 °
4

6 _
V23 V2430
11. Ynpoctute 3v/8 + v/2 — 318 + (2 — v/3)(2 + v/3).
12. YnpocTturte —% -/ 27 + %1,!3[}[} + 54/3.

13. V4+ V9 — /16

9. CokpaTtuTte apobb

10. ¥YnpocTture

14. /12 — 2v/3
15. 4y/4 — 34/9+ 24/25 N



—\

'YIoA

'YIO/1 NNERC

IIIII
Ty



\
YO/l -

101°9 = 10’000000’000'000’000’000’000’000’
000'000'000°000'000’000’000’000’
000’000’000"000’000’000’000’000’
000’000’000’000’000’000’000’000’
000
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DTO HAaCTO/IbKO 60/1bLLOE YNUC/0, YTO
OHO D0/blLUe, YemM obLLee YNCAO
aTOMOB BO BCeMu Hawen BceneHHow!

Ho ecTb uncna ropasao 6osbLue!
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7111
2172
6666
3 i |
3213
7662
9313
0000
2222
3333

COLRFEFNOOLLOOO

5555
8193
8096
1012
7777
9999
7756
6855
9881
5531
2581
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NOUVIWHEHELOMEVIWO
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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 Bnepea! PaboTtaem Hag cobo!
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