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“... B MaTe€MaTHKe cJIeAyeT IOMHHUTh
He (OpMYIIBI, a TPOIECC MBIIUICHHS

E.N. UrnateeB

Hccneoosamenvckuti 0bpazosamenvbHulil npoeKm

MeToabl M cnocobbl Bo3BeAEHUA Yucen
B N-yI0 CTerneHb

U U3BJIEYEHUA KOPHEMU N-OM CTEMNEHM

Heab: u3y4uTh paziMuHble METOJIbI U CIIOCOOBI BO3BEIECHUSI YHUCEN B KBaApaT, KyO
U T. [I., @ TAKKE€ BapHUaHThl U3BJICUCHUS! apU(PMETUUECKOTO KOpPHA N-Oil cTEereHu U3
quCced.

3apaum:

4 IMO3HAKOMMTHCSI ¢ OCHOBAMHU BO3BEICHMS YHCEII B CTCIIEHb M M3BJICYCHUS
apuPMeTHIECKOro KOpHS,

v HCCJICA0BATh CIIOCOOBI BO3BEICHUS YHMCE B CTCIICHb U M3BJICUCHUS
apuMETHIECKOTO KOPHS,

v MOCTApaThCs MPUMEHUTh HA MPAKTUKE METOJIbl U CIIOCOOBI BO3BEACHUS
YHCe B N-yI0 CTENEHb W MU3BJICUCHUS KOPHEH N-0U CTEMNEHHU.
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BBenenne

B xoge pelieHrsT HEKOTOPBIX MaTeMaTUYECKUX 3a/1ad MPUXOJUTCS OTEPUPOBATH CO
CTENEeHs MU U apu(PMETUIECKUMHU KOPHSAMH. [l03TOMYy BaKHO 3HATh MpaBuUIIa
JEUCTBUM CO CTEMEHSIMHU M apU(PMETHUECKUMU KOPHSIMHU U HAyYUTHCS
npeoOpa3oBbIBaTh BhIpAKEHUs, UX cojepkaunme. HaMm mokazanack 10CTaTOuHO
UHTEepecHOU TeMa « MeTopl M criocOOBI BO3BEACHUS YHCEN B N-yIO CTENEHb U
W3BJICUCHUS KOPHEU N-OU CTETIEHW.

JlanHasi Tema akTyallbHa, TaK KakK 3aJaHusl CO CTEHEHAMH U apU(PMETUYECKUMU
KOPHSIMU €CTh B KOXJAOM Kjlacce 0011e00pa3oBaTeNbHbIX IIKOJI, JIUIIEEB,
KoJUIeKeil. MHOTHe TeoMeTpUYecKHe 3ajavyu, 3a/1a4u Mo GU3UKe, XUMHUHA U
OHMOJIOTUN PEIAlOTCs C MOMOIIBIO YPAaBHEHUM, COJEpkKAIIUX CTEIEHH U KOPHU.
VYpaBHeHuUsl pemanu Baalarh NATh BEKOB Ha3ad. OHU CO34al0TCA M CErOJHA — KaK
JUTSL ICTIOJIb30BaHMs B Y4e€OHOM TpoIliecce, TaK U JJisi KOHKYPCHBIX K3aMEHOB B
BY3bl, JIJIs1 OJIMMIIAA]] CAMOTO BBICOKOTO YPOBHSI.

JI1st BO3BEe/ICHMS B CTENEHb U M3BJICUECHUS KBAJIPATHOTO KOPHS CYIIECTBYIOT
TaOJIMIBI KBAAPATOB JJI IBYX3HAYHBIX YUCEJ, MOKHO Pa3JI0KUTh YUCIIO Ha
MPOCThIE MHOXKUTEIU W U3BJICUb KBAJ[PATHBIN KOPEHb M3 MPOU3BEICHUA. Ta0auilbl
KBaJIpaTOB OBIBACT HEJIOCTATOYHO, U3BJICUCHHUE KOPHS Pa3JI0OKEHHUEM Ha
MHOXUTENU — TPYAO0EMKas 3aja4a, KOTopasi TOXKE HE BCerjaa MpUBOIUT K
KeJNaeMoMy pe3ynbTary. Mbl mocTapaiuch HAMTU CTIOCOOBI, KOTOPBIE OBI
MO3BOJIMJIM BO3BECTU YKCJIO B CTENIEHb U U3BJICUb apU(METHUECKUN KOPEHb B
JTr000M CcliIydae.
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|. MeTOabI M CIOCOOBI BO3BEACHUS YHUCEJ B N-VIO CTENEeHb

1. HMonsitue crenenn X' ¢ HATYPAJILHBIM MOKA3aTeJIeM

X eX eXeXo X =X [IpousBeneHre N COMHOXKUTENEH, KAKIAbINA W3
KOTOPBIX PaBEH X, HA3bIBACTCS N-0il CTENEHbIO

11 pa3

umcaa X 1 06o3Hauaercs X .
Hanpumep, 3anucarth npousBefeHHe B BUIE CTETICHU:

1) mmmm; 2) aaabb; 3) 5:5-5-5ccc; 4) ppkk + pppk — ppkkk.
Pewenue:

4
1) mmmm=m", Tak Kax, 1o ONPEICICHUIO CTCIICHH, POU3BEICHUE YEThIPEX
COMHOXHUTENEH, KaXIbIi U3 KOTOPBIX paBeH M, Oy/IeT YeTBEPTON CTENEHBIO YHCIIa
m.

2) aaabb = a%b?; 3) 5-5-5-5-ccc=5c*; 4) ppkk + pppk — ppkkk = p?k*+ p3k — pk’.

HeﬁCTBI/Ie, moCpeacCTBOM KOTOPOTO HAXOAUTCA MHPOU3BCACHUC HCCKOJIBKUX PAaBHBIX
COMHO)KHTCHCﬁ, Ha3bIBACTCsA BO3BCACHHEM B CTCIICHD.

qI/ICJ'IO, KOTOPOC BO3BOAUTCA B CTCIICHb, HA3bIBACTCA OCHOBAHMEM CTCIICHUH.
qI/ICJ'IO, KOTOPOC ITOKA3bIBACT, B KAKYIO CTCIICHb BO3BOJHUTCA OCHOBAHHC,
Ha3BIBACTCs NMOKaA3aTeJIEeM CTCIICHH.

Tak, a " — cTeneHb, a — OCHOBaHHE CTeNeHN, N — MoKa3aTenb cTerneHu. Hampumep,

3
2° — 970 cTeneHb. Ynucino 2 — OCHOBaHME CTENEHH, MOKa3aTelb CTEIEHH PaBeH 3.
3 3
3Hauenue cterneHu 2° paBHO 8, Tak kak 2°= 2-2-2= 8.

o o N
2. CBoiicTBa cTeneHel X , riae N = HaTypaJibHOe (MJIM 1€JI0€)

JIoboe uucno 6 nepsoil cmenenu pasHo camomy ceoe.
0 n m n+m
3%, x"exM=x

Hpu YMHOJICEHUU cmenenell ¢ 0OUHAKOBbIMU OCHOBAHUSIMU OCHOBAHUE OCMAGIAION

npesiCHum, a noxkasameau CKIIA0bIBAIOM.
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Hpu oenenuu cmenenell ¢ OOUHAKOBLIMU OCHOBAHUSIMU OCHOBAHUE OCMABISAIOM
npesiCHuM, a uz noxkasameijsi CmeneHu 0eUMO020 B8bIYUMAIONM NOKA3AMeNb CeneHu

oenumes.
50. (X m) n =X mn

Hpu 6036€0eHUU CMENeHU 6 CMeNneHb OCHOBAHUE OCMAGIIOM npesiCHum, a
nokasameiu nepemHoNcaront.

60. (X.y)n:Xn_yn

Ilpu 6036edenuu npouszeedeHus 6 cmenenb 8036005M 6 MY CMENEHb KANCObIU U3

MHOMHCUmMerneu.
x\? X"

(-5
y y

Ilpu 6038e0enuu 6 cmenenb OpodU 6036005M 6 IMY CMENeHb U YUCIUMETb, U
3Hamenamenb Opoou.

80 X -n_yn
N = — , raen =umenoe
y X

IIpu 6036e0enuu 6 ompuyamenvuylo cmenenb 0poobu 6036004M 6 NONOHCUMETLHYIO

cmeneHb U YucaIumensv, U sHameHamenb 0poou, a camy 0pobs nepesopauusaom.
0 -n —
9. x —; , e N = 1emoe

Hpu 8036e0€HUL 8 ompuyameillbHyro CmeneHsb 4ucia 80360051M 8 NOJI0AHCUMENIbH)IO
cmeneHb 4ucjio u 3anucslearom e2o 6 3HameHamerne @p06u c yucaumenem 1.

3. Crenennas pynkuus y = X "

o n
CrenenHoi Ha3biBaeTCs (QYyHKIUS BHA Y = X (YUTAeTCsl Kak Y paBHO X B CTEIEHU
N), rae N — HEKOTOPOE 3aJaHHOE YKCIIO.

. _ — 2
YacTHBIMH CIydasMH CTENEHHBIX (QYHKUMH SBISIOTCA (QYyHKIMHU BUOay = X, Y = X',

1

3 o
y =X, Y == u MHOTue Japyrue. Pacckaxem moapoOHee 0 KaKI0W U3 HUX.
X

JIuneiinas gynkumus Y = X * (y = X)

I'paduk — npsimast uHMs, npoxosimas yepe3 Touky (0; 0) mox yriiom 45 rpagycoB
K MOJIOKUTEIHbHOMY HampalieHHI0 ocH OX.
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I'paduk npencrapieH HUXKe.

OcHOBHBIE CBOMCTBA JIMHEHMHOU
(GyHKIUM:
v OyHKIMSA BO3pacTarouias u

OIpENENeHa Ha BCEW YUCIIOBOM OCH.

v He umeer MmakcumMajinrHOTO U
MUHUMAJIBLHOTO 3HAYECHUI.

KBaapatuunasi pynknus y = X 2

['padukom kBagpaTHuHOM (YHKIIMU ABISIETCS Mapadora.
OOmumit Bu mapaboJibl MPEACTaBICH Ha PUCYHKE HIDKE.
OcHOBHBIE CBOMCTBA KBAAPATUYHON (PYHKIIUU:

v 1L.Tlpux=0,y=0,uy>0 npux+0

v 2. MuHuManbHOE 3HaueHUE KBaJpaTHuHas (DyHKIMs TOCTUTAeT B CBOEH
BEpIIMHE Ymin pu X = 0; Cremyer
TaKK€ 3aMETUTh, YTO MAKCUMAaIbHOTO
3HaYEHUS y PYHKIIUU HE CYIIECTBYET

v 3. ®ynkuus yObIBaeT Ha
npoMexyTke (— oo, 0] u Bo3pacTtaer Ha
npomexytke [0; +oo)

v 4. IIpOTUBOIOJIOAKHBIM
3HAYEHUSIM X COOTBETCTBYET
OJIMHAKOBBIC 3HAYECHUS Y
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KyOounueckasi pyHkuus Yy = X

I'padukom kyOuueckoi pyHKIIMM Ha3blBaeTCcsl KyOuueckas napabora.
OO0umit Bua mapaboJibl MPEACTaBICH HA PUCYHKE HIDKE.

OCHOBHBIE CBOMCTBA KyOMUEeCKOM
GyHKITUH:

v 1.IIpux=0,y=0.y>0mnpu
x>0ny<Onmpux<0

v 2.V xyOuuyeckoil QpyHKIUU HE
CYILIECTBYET HE MAaKCUMAaJIbHOTO HU
MUHUMAIILHOTO 3HAYEHUSI.

v 3. KyOuueckas ¢yHKIus
BO3pAacTacT Ha BCEH YMCIOBOW ocH (—
00, +0),

v 4. IIpoTHUBONOJIOKHBIM

3HA4YCHUAM X, COOTBCTCTBYIOT
IIPOTUBOIIOJIOXXHBIC 3HAUYCHHUA Y.

@Oyukmus Buga y = X " (y = 1/x)

I'paduxom ¢yHkimu y = 1/X Ha3pIBaeTcs rumnepOoa.

OO6umii BuI runepOo0JIbl MPECTaBICH Ha PUCYHKE HIDKE.

OcHOBHbIE CBOMCTBA (PYHKIUH
y = 1/x:

v 1. Touka (0; 0) uentp
CUMMETPUU TUTIEPOOJIbI

v 2. OcH KoOpIUHAT —
ACUMIITOTBI TUIEPOOJIbI

v 3. Ilpsmag y = - X — och
CUMMETPHH TUIEpOOJIbI

v 4. O0nacTh omnpeaeneHus
¢dbyHKIMH Bce X, Kpome x = 0

v 5. y>0npu x>0;y <0npu X
<0

v 6. OyHkiMs yObIBaeT Kak Ha mpoMexyTke (— oo, 0), Tak ¥ Ha POMEKYTKE
(0; +oo).
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v 7. OyHKUMA HE OTpaHUYEHA HU CHU3Y, HU CBEPXY.
v 8. Y pyHkuMHU HET HU HAMOOJIBILIETO, HA HAMMEHBIIIETO 3HAYEHUH.
v 9. ®yHKIMsA HenpepbiBHA Ha MpoMexyTke (— oo, 0) U Ha MpOMEKyTKE

(0; +o0). Imeer pa3psiB B Touke x = 0.

\

10. O6nacTh 3Ha4eHUH (QYHKIIMH 1B OTKPBITHIX MPOMEXYyTKa (— oo, 0) u

(0; +o0).

4. Tabauubl KBAJAPaTOB, Ky0OB M 4eTBEPTOM cTenmeHu yuces oT 1 10 9

B mkonpHOM Kypce MaTeMaTHKU 5 Kjlacca JaroTcsl TaOJMIIbI 3HAUYEHUM KBaJpaToB
u Ky0oB yucen ot 1 10 9. BcnomanM #X, a Takke pacCMOTPUM U YETBEPTYIO
creneHb yucen ot 1 10 9. B nepBoit cTpoke 3anucansl yucia ot 1 10 9, a Bo
BTOPOU CTPOKE TaOJIMIIBI — YUCTIA, BO3BEJACHHBIE B HEKOTOPYIO CTemeHb (N = 2, N =
3wm n =4)

n=2
1 2 3 4 5 6 7 8 9
X ° 1 4 9 16 25 36 49 64 81
n=3
1 2 3 4 5 6 7 8 9
x> 1 8 27 64 125 216 343 512 729
n=4
1 2 3 4 5 6 7 8 9
x* 1 16 81 256 625 | 1296 | 2401 | 4096 | 6561
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5. Tabauua kBaaApaToB HATYpaJbHBIX Yucesa oT 10 10 99

| 2910%050%00031

0 1 2 3 4 5 6 7 8 9

1| 100 | 121 | 144 | 169 | 196 | 225 | 256 | 289 | 324 | 361

2 | 400 | 441 | 484 | 529 | 576 | 625 | 676 | 729 | 784 | 841

3 | 900 | 961 | 1024 | 1089 | 1156 | 1225 | 1296 | 1369 | 1444 | 1521

4 | 1600 | 1681 | 1764 | 1849 | 1936 | 2025 | 2116 | 2209 | 2304 | 2401

5 | 2500 | 2601 | 2704 | 2809 | 2916 | 3025 | 3136 | 3249 | 3364 | 3481

JlecaTku

6 | 3600 | 3721 | 3844 | 3969 | 4096 | 4225 | 4356 | 4489 | 4624 | 4761

7 | 4900 | 5041 | 5184 | 5329 | 5476 | 5625 | 5776 | 5929 | 6084 | 6241

8 | 6400 | 6561 | 6724 | 6889 | 7056 | 7225 | 7396 | 7569 | 7744 | 7921

9 | 8100 | 8281 | 8464 | 8649 | 8836 | 9025 | 9216 | 9409 | 9604 | 9801

6. le/leMbl BO3BCACHUA YUCET B KBaJAparT

YMeHue cuurtaTth B YME KBaApPaTbl YHUCCII MOKCET IIPUTOAUTLECA B PA3HBIX
JKU3HCHHBIX CUTyalWAX, HAIIpUMCEp, IJIA 6BICTpOfI OLICHKHM HMHBCCTHUIHMOHHBIX
CACIIOK, OJI1 MIOACYCTa I'IJ'IOI_HaI[ef/'I 151 O6T)CMOB, a TaKKC BO MHOTI'MX APYTHUX CIIydasax.
KpOMe TOTO0, YMCHUC CUYHUTATb KBAJpPAaTbl B YMC MOJKCT CIIYKUTbH ,Z[GMOHCTpaHI/Ieﬁ
HHTCJUICKTYAJIbHBIX cnocobnocTteit. Hmke pa306paHLI MCTOAUKHU U AJITOPUTMBI,
IMMO3BOJAIOIIUC HAYYHUTHLCA 3TOMY HABLIKY.

Keaopam cymmer u keaopam pasnocmu

OJHUM U3 CaMbIX MPOCTHIX CIMIOCOOOB BO3BE/ICHHUS IBY3HAYHBIX YMCEN B KBaApar
SIBJISIETCS METOJIMKA, OCHOBAaHHAsI HA MCIOJIb30BaHUU (HOPMYI KBajpaTa CyMMbI U
KBaJpara pa3HOCTHU:

(a+ b)? =a? + 2ab + b?

JIJis UCrob30BaHUs 3TOI0 METOJa HEOOXOIUMO Pa3IokKUTh ABY3HAUHOE YMCJIIO HA
cymmy uwnciaa kparHoro 10 m yucna menpiie 10. Hanpumep:

v 37%=(B0+7)?=30%+230-7 +72=900 + 420 + 49 = 1 369
v 94%=(90 +4)°=902+2904 +42=8100 + 720 + 16 = 8 836
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[IpakTHueckn Bce METOJIMKH BO3BEIEHUS B KBaJpaT (KOTOPBIE OMMCAHBI HUXKE)
OCHOBBIBAIOTCA Ha (hopMyJnax KBajJpara CyMMbl U KBajpara pa3HOCTH. DTH
(GopMyIbl TO3BOJIMIIM BBIAEIUTH Pl ITOPUTMOB, YIPOILAIOMIMX BO3BEICHUE B
KBaJpaT B HEKOTOPHIX YaCTHBIX CIIyqasx.

Keaopam, 6nuszkuii k useecmuomy keaopamy

Ecmm yucno, BO3BOAMMOE B KBaApar, HaXOJAUTCS OJIM3KO K YHCITy, KBaapar
KOTOPOTO Mbl 3HAEM, MOYHO UCTIOJIb30BATh OJHY U3 YETHIPEX METOJMK IS
VIOPOUICHHOTO CU€Ta B yMe:

Ha 1 Gonpie:

MGTOZ!I/IKaI K KBaJIpaTy 4uCJia Ha CANMHUIY MCHBIIIC HpI/I6aBJIHCM caMoO 4YHCJIO U
YHCJIO Ha CAUHHUIY MCHBIIIC.

v 31°=302%2+31+30=961
v 162=152+15+ 16 =225 + 31 = 256
Ha 1 menbie:

Meroauka: W3 KBajpara 4ucja Ha €IHHUILY OOJIbIIE BEIYUTAEM CaMO YHCJIO U
YHUCJIO HA €UHUILY OOJIbIIE.

e 192=202-19 —20 =400 — 39 = 361
e 24%2=252_24 _25=625_25_24 =576
Ha 2 Gounpbite

Meroauka: K KBaapary 4ucia Ha 2 MEHbIIIe NpHUOaBIsIEeM YIBOCHHYIO CYMMY
CaMOro 4ucJjia ¥ YMCJIa Ha 2 MEHbIIE.

e 222=20%+2- (20 +22) =400 + 84 = 484
e 27%=25%+2- (25+27) =625 + 104 =729
Ha 2 menpie

Meronuka: W3 KBajpara 9ucja Ha 2 OOJIbIe BEIYUTAEM YABOCHHYIO CYMMY CaMOI0
qucia ¥ Yuciia Ha 2 OOoJIbIIe.

v 482=502-2- (50 + 48) = 2500 — 196 = 2 304
v 982=100 %-2- (100 +98) = 10 000 — 396 = 9 604

Bce 3T MeToauKkn MOXHO JIETKO J10Ka3aTh, BHIBENS AITOPUTMBI U3 (GOPMYI
KBaJpaTa CyMMbI U KBajpara pa3HOCTU (0 KOTOPBIX CKAa3aHO BBIILIE).

Keaopam uucen, 3axanuusarowuxcs Ha 5

Meroauka: yMHOXKUM MepBYy0 HUPpy camy Ha cebs +1, a B koHue nonumiem 25.
252 = (2- (2+1)) & 25
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2-3=6
625

D10 BEpHO U JyI 00JIee CIIOKHBIX MPUMEPOB:
v 155 = (15%(15+1)) 25 = (15*16)25 = 24 025
Keaopam uucen oausxux x 50

Metoauka: CyuTtaTh KBaapaT 4UCEI, KOTOPbIE HAXOAATCA B Auana3one ot 40 xo
60, MO’XKHO OYEHb MPOCTHIM CIIOCOOOM. AJITOPUTM TaKOB: K 25 mpubasisieM (Win
BBIYUTAEM) CTOJBbKO, HACKOJBKO 4HCIIO Ooubiie (win MeHble) 50. YMHOXaeM 3Ty
cymmy (uimm pasHocth) Ha 100. K aroMy mpousBeneHuio 1o0aBisieM KBagpaT
Pa3HOCTHU 4YMCJa, BO3BOJAUMOTO B KBaJpar, U niatuaecsitd. Hanpumep:

e 4472=(25-6)-100 + 6 %=1900 + 36 = 1936
. 532=(25+3) -100 +32=2800 + 9 = 2809
Keaopam mpexznaunvix uucen

Bo3sBenenue B kBajipar TPEX3HAYHBIX YUCET MOKET ObITh OCYIIECTBIECHO MPHU
MOMOITM OJHOM M3 GOPMYJI COKPAIIIEHHOTO YMHOKEHUS:

(a+b+c)?>=a?+b%*+c?+2ab + 2bc + 2ac

Henp3s ckazath, 4TO 3TOT cioco0 sIBISIETCS] YIOOHBIM Il YCTHOTO CYeTa, HO B
0Cc000 CIIOKHBIX CIIydasX €ro MOXHO B3ATb Ha BOOPY)KECHUE!

436 2= (400 + 30 +6)> =400 *+ 30 >+ 6 °+ 2:400-30 +2-400-6 + 2:30-6 =

= 160 000 + 900 + 36 + 24 000 + 4 800 + 360 = 190 096

7. 3a cmpanuyamu mamemamuku. bpicTpoe BO3BeJeHHUE YHCEJ B CTENEHD C
NOMOIIBIO A3BIKOB NMporpammupoBanus C++ u Pascal

Jlyist BO3BeeHHS YUCa X B CTENIEHb N, KaK MPaBUIIO, YHCIIO X YMHOXAOT N pa3
caMo Ha ceosl.

[pyroe neno nporpaMMHUpPOBAHUE, € BaXXHO HE TOJBKO PEIIUTH MOCTABJICHHYIO
3a71a4y, HO U COCTABUThH ONTUMAIILHOE PEIIECHUE, YOBJIECTBOPSIONICE
MPEAYCMOTPEHHOMY JTHAMAa30HY BXOJHBIX JAaHHBIX. Tak, B 4aCTHOCTH, JUJIS
oIepanyy BO3BEJICHHS YHCJA B CTENEHb UMEETCS JTOPUTM, MO3BOJISIIOIIMN
3HAYUTEIFHO COKPATUTh YUCIIO TpeOyembix omepanuii. OH JOCTATOYHO MPOCT U
OCHOBBIBACTCS HAa MaTEMaTHUYCCKHUX CBOMCTBAX CTEICHEH.

IlycTh MMeeTcs HEKOTOpas CTeleHb X', Tae X — JelCTBUTENbHOE YUCIo, a N —
k
HatypanbHoe. Toraa ams X' cIpaBeauBO paBeHCTBO: X' = (X)

10
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_ 6_(a3\2 £7_/=N\1 .
Ipu sTtom m-k = n. Hanpumep, 3°=(3°)7, 5'=(5")". D10 CBOKCTBO ABIIETCS OIHUM
U3 OCHOBHBIX CTEIEHHBIX CBOWCTB, U IMEHHO Ha HEM OCHOBBLIBAETCS

paccmarpuBaeMbli MeTo. [lanmee, 3ameTum, 4TO B cily4ae, €ciid N ABJISETCS

uentibim 9YUCJIOM, TO BEPpHO CICAYIOICC PABCHCTBO!

X" = (X

Tak, ecom X =3, an = 6, 10 umeem 3° = (36/2)2

X
— 362, 5612

n/2)2 — Xn/2 . yN/2

. Ucnonb3ys 3to

CBOMCTBO, YIaCTCS CYIIECTBEHHO YMEHBIIUTHh YUCIIO OTIepaIii HEOOXO MMBIX IS
BO3BeleHUs X B cTeneHb N. Tenepp amantupyem GopMmyiy Ui Cliydasl C HeuemHbim
n. JImst 3T0T0 MOHaA0OUTCS MPOCTO MEPEUTH K CTEIEHU HAa €UHUILY MEHbIIEH.
Hanpuwmep, 5" = 5°5, 12° =12%12. O6was dbopma paBeHCTBa Mepexoa:

X" = x"x

B nporpamme, peanusyronieil anroputM OBICTPOTO BO3BEECHUS B CTEMEHb,

HCIIOJIB3YIOTCA YKAa3aHHBIC CBOMCTBA: €CJIM CTEICHb N 4cTHadg, TO MCpCxXoanum K
CTCIICHU BABOC MGHBIHCfI, HHA4YC 3aMCHACM 110 UMCIOINMMCA IIpaBUJIaM HCUCTHYIO

CTEIECHb HA YETHYIO.
Koa nporpammsel Ha C++

#include "stdafx.h"
#include <iostream>

using namespace std;
//BEICTPOE BO3BEINEHME B CTENEHb
float bpow (float x, int n)
{

float count=1l;

if (!n) return 1;

while (n)

{

if (n%2==0)

{

n/=2;

X*=X;

}

else

{

n--;

count*=x;

}

}

return count;

}

//TiaBHas QyHKIMS

void main ()

{

setlocale (LC_ALL, "Rus");
float x; int n;
cout<<"OcHoBaHme > "; cin>>x;
cout<<"Creneus > "; cin>>n;

cout<<x<<"NM"<<n<<"="<<pbpow (x, n);

system ("pause>>void") ;

}

Koxa nporpammsbl Ha Pascal

program Exponentiation;

uses crt;

var x: real; n: integer;
{BrlIcCTPOE BO3BENEeHME B CTENEHE}
function bpow (x: real;

n: integer): real;

var count: real;

begin

if n=0 then

begin

bpow:=1; exit;

end;

count:=1;

while n>0 do

begin

if n mod 2=0 then

begin

n:=n div 2;

X:=X*X;

end

else

begin

n:=n-1;

count:=count*x;

end;

end;

bpow :=count;

end;

{ocHOBHOM GJIOK HNPOT'PAMMEI}
begin

write ('OcHoBauue > '); read(x);
write('Crenens > '); read(n);
write(x, '*', n, '=', bpow(x, n));
end.

11



U

S0y gow ¢

admin-s22@rambler.ru

Il. MeToabl M CHOCOOBLI U3BJCYCHHUS KOPHE# N-0M CTeNeHu

1. Kopensb N-oii cTenenn

HamoMuaMM, 4TO KBagpaTHBIM KOPHEM M3 YHCJIA a HA3BIBACTCSI TAKOE YHCJIO,
KBaJpaT KOTOPOIO paBeH a. AHAIIOTUYHO ONPENENsAeTcs KOpPEeHb 000
HAaTypaJlbHOW CTENEHU H.

KOpHeM n-0M CTeNeHM U3 YHCJjla a Ha3bIBACTCs TaKoe YUCJIO, n-s CTCIICHb
KOTOpOTI'O paBHa a.

Hanpumep, xopHeM msiToil cterneHu u3 32 sBISIETCS] YUCIO 2, TaK Kak 2° = 32;
KOpHEM 4eTBepTOM cTeneHn u3 81 sBisercs Kaxaoe U3 yucen 3 U — 3, Tak Kak 3*=
81 u (— 3)* = 81. KopeHb BTOpOii CTEIICHN [PHHSATO HA3BIBATh KBAAPATHBIM
KOpHEM, a KOPEHb TPEThEe CTENEeHN — KyOMYEeCKHUM KOPHEM.

PaccMOTpHM CTENEHHYIO (YHKIHMIO y =X " ¢ HEUETHBIM TOKa3zareneM 7. J{is
JTr000r0 Yucia a CyIECTBYET €IMHCTBEHHOE 3HAUYEHUE X, M-5 CTENEHb KOTOPOTO
paBHa a. DTO 3HAYEHUE SIBJIIETCSI KOpHEM N-i cTeneHu u3 a. JJis 3anucu KopHs
HEUETHOM CTEMeHM 71 U3 YUCNa @ MCHIONb3YIoT o603Hadenue y/a (dutarot: «KopeHs
N-ii cTenenu u3 a»). Yucao n Ha3bIBAIOT nokasamenem KOpHs, BBIPAXKEHHUE, CTOS-
1Iee MO/l 3HAKOM KOPHSI, — NOOKOPEHHbIM BbLPAINCEHUEM.

a5 0o ¥
al
y —X",
n— He4dYeT /
1 T / 1 T y __x«.
Y, G n-— Heder.
// of 1% x [ f 0 1 x
/ a=0 a<0
| a

[IpuBeneM npumepsl.

3ammch /125 o3HauaeT KyOHUecKuil kopeHb u3 125. M3 ompe/encHust KopHs
cremyer, 4to 3125 = 5, Tak Kak 53 = 125. 3amicy ¥— 128 o3nauaer KOpEHb
cepMoii crenenn u3 — 128. Tak kak — 128 = (— 2)%, 1o ¥—128 = —2.

PaccMOTpHM Temephb CTENEeHHYI0 (GyHKIHMIO Y = X ' ¢ 4eTHBIM mokasatereM N. Ilpu
mo6oM a > 0 cymiecTByeT JBa MPOTHUBOIOJIOXKHBIX 3HaYEHUS X, N-SI CTENECHb
KoTOphIX paBHa a. [Ipu a = 0 takoe uucyo ogHo (yucio 0), mpu a < 0 Takux vucen
HetT. [[pyrumu cnoBamu, ecim N — yeTHoe 9ucio u a > 0, To cymecTByeT 1Ba
KOPHsI N-0# cTeneHn U3 8. DTH KOPHU SBIISIOTCS TMPOTHUBOTIOJIOKHBIMU YHCIIAMHU.
Ecim a = 0, To xopeHb N-oii cTenenu u3 a paBeH Hymo. Eciu a < 0 u N — yetHoe
YHUCJI0, TO KOPHS N-Oi CTEeNeHN U3 a He CYIIeCTBYET.

12
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B ciydyae yeTHOTo N 3HAKOM \/a 0003HAYAIOT HEOTPHIATENHHEI KOpeHb N-0if
ctereHd u3 a. OTpunarensHelii KOpeHb N-oi cTereHn u3 a (mpu a > 0)

3aMUCHIBAIOT Tak: — \/a. Belpaxkenne \/a mpu uetHom N u a < 0 He UMeET CMBICIA.

Urak, ecau N — HEYETHOE YHCTIO, TO BHIPAKEHHE 1/ MMEET CMBICI TIPH OOOM &

ecl N — 4eTHOE YHCIIO, TO BRIPAKEHHE \/a MMEeT CMBICT UMb TpH a = 0.

W3 onpenenenus KOpHs N-OW CTENEHU CJENYET, YTO IPU BCEX 3HAYEHUAX a, IPU

n
KOTOPBIX BbIpaXeHHe 3/a UMeeT cMbicl, BepHo pasenctso (Va) .

Beipaxkenue x/a npu a > 0 UMeeT CMBICH KaK MPH YETHOM, TaK U IPU HeYeTHOM N,
Y 3HAQUEHUE ITOTO BBIPAKEHUS SIBISIETCS HEOTPULATENbHBIM 4YHUCIOM. Ero
Ha3bIBAIOT apU(PMETUIECKUM KOpPHEM N-Oi CTENeHH U3 a.

ApupMeTHYeCKHM KOPHEM N-0# CTeNEeHHU U3 HEOTPULATEIBHOTO YHCa a
Ha3bIBAIOT HEOTPULIATEIILHOE YHCJIO, N-asi CTENEHb KOTOPOI'o paBHa a.

Kopenb HeueTHOU CTeneHu U3 OTPULATEIBHOIO YMCJIa MOXKHO BBIPA3UTh Yepes
o 3 3 3
apudmernueckuii kopeHb. Hammpumep, v—8 = —1/8, tak kak V-8 = —2u

-8 =-2.

Boo0iue, npu 1:000M HEYETHOM N M MOJIOKUTEILHOM & BEPHO PABEHCTBO 1/ —a =

—Va.
2. dynknus Buaa y = /x

Beimie MbI BBeNu MOHSATHE KOPHS N-i CTENEHH, OTMETHIIN, YTO U3 JIHOOOTO
HEOTPHUIATEIBHOTO YHCIIa MOKHO U3BJI€Yb KOPEHb JIIOOOM cTereHu (BTOPOW,
TpeTbel, YeTBEPTOH U T.1.), @ U3 OTPULATEIBHOTO YKCJIa MOKHO U3BJIEYb KOPEHb
o060t HeueTHOU ctenenu. Ho Toraa criexyer moaymars v 0 QyHKIIMH BUIA Y =

Vx, o ee rpaduke, o ee cBOHCTBaX.

®dyuxnus Buga y = Yx,rme n =
YE€THOE

I'padux Gpysxmmm y = x, ae n =
YETHOE, MOXKHO TOJYYUTh U3
rpaduka GyHKmn y =x2, x> 0c
MOMOIIBbIO0 TTPeoOpa3oBaHUA
CUMMETPUU OTHOCHUTEIHHO MPAMOI

y=x.
CaoiicTBa ynkmmu y = /x, raen

= 4y€THOE.

1) OGrnacTh onpeneneHus GYHKIIMN
[0; +00);




n admin-s22@rambler.ru

Sy w>

e 2) ®yHKIUS HE SBJISCTCS HU YSTHOM, HU HCUCTHOM;
3) Bo3pacraer Ha [0; +0);

4) He orpannyeHa cBepXy, OTpaHHYCHA CHHU3Y;

5) He nMeer HanOONbIIETO 3HAYCHUS, Vipin = 0;
6) HenpepoiBHa;

7) Obnacth 3HaueHn#t QyHknuu [0; +0)

31ech MOKHO J1aTh TOHSTHE BBIYKJIOCTH BBEPX M BBIMYKIOCTH BHM3. 'paduk
dynkmuu y = X/x, rae n = uérnoe, oOpalieH BBIMTYKIOCTBIO BBEpX, TOIA KaK
rpadux QyHkiuM y = x ", e N = 4éTHoe, 0OpaIleH BBITYKIOCTHIO BHH3.

OOGBIYHO TOBOPST, YTO HEMPEphIBHAS (PYHKIUS BBIMYKJIA BHU3, €CIIH, COCIUHUB
Tr00bIe JIBE TOUKH ee rpaduka OTPE3KOM IMPsSMO, 00HAPYKUBAIOT, UTO
COOTBETCTBYIOIA YacTh I'paduka JEKUT HUKE MPOBEIECHHOTO OTPE3Ka,
HenpephIBHAsT (PYHKIIMS BBITYKJIA BBEPX, €CJIHM, COSAUHUB JFOOBIC IBE TOUKHU €€
rpaduka OTpE3KOM MPSMO, 0OHAPYKUBAIOT, YTO COOTBETCTBYIOMIAsI YacTh
rpaduKa JISKUAT BBIIIE TPOBEACHHOTO OTpE3Ka.

®ynknus Buaa y = 3/x, rae n = neuérnoe

Jlasiee eCTh CMBICT IOTOBOPUTH O QYHKIIUUA Y = Vx, roe n = HeuérHoe, I
JIFOOBIX 3HAYEHUH X.

CoOCTBEHHO TOBOPS, eciu N — HeueTHoe yucio (N =3,5,7,..), Toy = Vx —
HedeTHass (PyHKIIHS.

Kak ke BBINIAAUT rpaduk (GyHKIUMU y = /X B cIyuae HEYETHOrO MOKa3aTess N?
IIpu x > 0 BeTBb MOKHO IOTYuuTh U3 rpaduka ¢pynxmuu y =x ", x> 0c
MOMOIIIBIO0 TIPE00pa3OBaHUsI CUMMETPUU OTHOCUTENbHO TpsiMoit ) = x. JloO6aBUB K
HEWl BETBb, CHMMETPHUYHYIO €l OTHOCHUTEIILHO Hadajia KOOpJWHAT (YTO, HATOMHUM,
XapaKkTepHO IS JIIOOOH HEYETHOU
byHKIIMK), TOIy4uM rpaduk
dynakmun y = R/x, roe n =
HEUETHOE, U 3JIECHh OCh ) SIBIISICTCSI
KacarelbHOM K rpaduky B TOUKE X

=0.

CgoiicTBa ynkimu y = /x, raen
= HE4€THOE.

1) Obnacth omnpeaencHuss HYHKIUH
(=05 +00);

2) OyHKIUSA HEYeTHas,

3) Bospacraer Ha (—00; +00);

4) He orpaHuveHa CBEpXY,
OrpaHUYeHa CHHU3Y;
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5) He umeer HanOOIBIIEIO M HAUMCHBIIIECTO 3HAYCHMIA;
6) HenpepriBHa;
7) O6macte 3HaueHN QyHKIUH (—00; +00)

Hrak, moBTOpUM eue pas:
ecii N — YeTHOe YMCIo, To rpaduK QYHKIMH y = /X CyIIecTByeT TOJbKO B 1

4eTBEPTH, €CTH N — HedeTHOe 4MCIo, To Tpaduk GyHKImE y = \/x cymecTByeT u B

1 yerBepTH, U B 3 UETBEPTH.

3. CBoiicTBa KOpHS N-0#i cTeNeHU

YTtoOnI YCIICHIHO HCIIOJIb30BATHh HA IMPAKTHUKC OIICPpAIIUIO M3BJICUHCHUS KOPHA,
HY>XHO ITO3HAKOMHTBCS CO CBOMCTBaMH 3TOM OoIicpanuru, 4To Mbl U CACIIACM .

Bce cBolicTBa hopMyIMpyIOTCS TOJBKO JUII HEOTPUIIATSIILHBIX 3HAYCHUI
MIEPEMEHHBIX, COJEPKAIIUXCS T0JT 3HaKaMu KOpPHEH.

0 .
1 . KOpeHb n-ou cmenerdu us3 npous’eedeﬂuﬂ aeyx HeompuyamelbHovlx HUuceil padeer

np0u3ee()eHu10 KOpHeﬁ I/l-OTZ cmeneHu u3z smux vucei.
n _n n
Vab =\aVb

0
2°. Ecwa=0ub >0 un—namypasnoe uucio, 6onsuee 1, mo cnpageduso
PABEHCMBO:

,,a_'\‘/a

b %p
Kpartkas (xotst 1 HeTouHast) (GOopMyIMPOBKA, KOTOPYIO yIOOHEe UCIO0JIb30BaTh HA

NpaKTHKe: KOPEHb U3 IpOOU paBeH APOOU OT KOPHEH.

0
3", Ecua=>0kun- HamypaivHule Yucia, boavuue 1, mo cnpagediuso
PAaBeHcmaeo:

(Va)* = Va*

WNHpiMEU crioBaMu, 4TOOBI BO3BECTH KOPEHb B HATYPAIbHYIO CTEMEHb, JOCTATOYHO
BO3BECTH B 3Ty CTEIEHb MOJKOPEHHOE BBIPAXKECHHUE.

0
4°. Ecnu a = 0, ku n— namypanvnsie uucna, 6onsume 1, mo cnpasednugo
DPaBEeHCmeo:

n

Ya = "Y/a

15
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NupiMu cioBaMu, 4TOOBI U3BJIEYh KOPEHb U3 KOPHS, I0CTATOYHO MEPEMHOKUTh
MOKa3aTea KOpPHEH.

0
5 . Ecnu nokazamenu KOpHA U I’lOak’OpeHHOZO 6bIPAJNCEHUS YMHOINCUNL UJIU
pa3deﬂumb HA 0OHO U MO JHce HamypajbHOoEe YUCI0, MO 3HAYEeHUe KOPHA HE

USMEHUMCAL.
Vakv = ak

Bce cBolicTBa KOpHE, KOTOpbIE Mbl 00CYKIAIM B 3TOM MHaparpade, paccMOTpPEHBI
HaMH TOJIBKO JUJISl CITy4asi, KOTJa IEPEMEHHbIE NIPUHUMAIOT JIMILb
HEOTpHUIaTeNbHble 3HaueHus? [louemy MpUILIOCH cleNnarh TaKOe€ OrpaHudeHue?
[ToroMy, 4TO KOpEHb N- CTENEHU W3 OTPULIATEIBHOIO YHUCJIA HE BCET1a UMEET
CMBICJI — OH ONPEAEICH TOJLKO JJIsl HEYETHBIX 3HAYCHUM N. JIJIs Takux 3HAYCHUU
MoKa3aresisi KOPHsS PaCCMOTPEHHBIE CBOMCTBA KOPHEH BEPHBI U B CIIy4ae
OTPHULATENBHBIX MOJKOPEHHBIX BBIPAKECHUM.

4. UcTopusi KBaJIpaTHOTO KOPHS

3HaK KOpHs (paguKai) MPOUCXOIUT U3 CTPOUYHOMU JJATUHCKOW OYKBHI I' (HAaUaJIbHOU
B jar. radix — KOPEHb), CPOCIICICS ¢ HAACTPOUHOM YEPTO: paHee, HATUEPKHUBAHUE
BBIPAXCHUST MCITOJIb30BAJIOCH BMECTO HBIHEITHEr0 3aKIFOUYEHUs ero B CKOOKu. Tak

41O Va + b ecTh BCEro JIMIIb BUAOU3MECHEHHBIH CITOCOO 3aIMCU BBIPKCHUS
ra + b.

BriepBrie Takoe 0003HaUYeHHE MCIIOIB30BAT HEMEKUN MaremMaTuk Tomac Pymnonbd
B 1525 rony.

Oka3pIBaeTcs, CYIIECTBYET HEO(PHUITMAIBLHBINA Ipa3IHUK, TOCBSIIICHHBIN
KBaJpaTHOMY KOPHIO.

JleHb KBaJpaTHOTO KOPHS — MPa3IHUK, OTMEYAEMBIN JEBSTh pa3 B CTOJICTHE: B
JIeHb, KOT/Ia U YHCJI0, ¥ TIOPSIKOBBIA HOMEpP MECAIa SBISIFOTCS KBaJIpaTHBIMU
KOPHSIMH U3 IBYX mocieaHux mudp roga (Hanpumep, 2 despans 2004 roga: 02-02-
04).

BriepBbie 3T0T npa3aHuk otMeuancs 9 ceHtsops 1981 roxaa (09-09-81).
OcHoBarenem mpa3AHUKA SBISAETCS IIKOJbHBIN yuuTess PoH I'opnoH u3 ropoaa
Penyn Cutu, Kamudopuus, CIIA. Ilo coctosauto va 2010 rox ['opnon
POJIOJDKAeT MyOJIMKOBATh 3aMETKH O MPUIYMAHHOM WM MpPa3aHHUKE, aKTUBHO
KOHTAaKTUPYs 10 3ToMy moBoay co CMMU. Ero mous ¢ momoinsio Facebook codpana
IPYIIY MOKJIOHHUKOB 3TOTO MPa3AHUKA, TJI€ KKl MOXKET MOACTUTHCS CBOUM

CIIOCOOOM OTMETHUThH 3Ty HEOOBIUHYIO AATy.
16
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['maBHBIM OJIFOJOM HA 3TOM IPA3JHUYHOM CTOJIE» OOBIYHO SIBJISIOTCS BapEeHbIE
KyOMKHM M3 OBOILIEW U BbINIEYKA B (hOpME MATEMAaTUYECKOTO0 3HAKa KBAaJpPaTHOTO
KOPHS.

[Io 00BEKTUBHBIM MAaTEMAaTUYECKUM MPUYMHAM STOT Mpa3THUK MOKET OTMEYaThCs
CTPOTO JIEBSITh pa3 B CTOJIETUE (CEMb pa3 B MEPBOM MOJIOBUHE BEKa U JBAXKIbl — BO
BTOPOI), BCETJa B OJHU U T€ XK€ JHU:

1 suBapsa xx01 roma

2 ¢espans xx04 rona
3 mapra xx09 roaa

4 anpens xx16 roaa

5 mas xx25 rona

6 uronst xx36 rona

7 mions xx49 roga

8 aBrycra xx64 rona
9 cenrsa0ps xx81 rona

[Ipu 3TOM UHTEpPECHO 3aMETUTh, YTO MPOMEXKYTOK (B I0/1ax) MEXKIY Mpa3IHUKaAMU
COCTaBJISIET HEMPEPBIBHYIO MOCJIEA0BATEILHOCTh HEUETHBIX uucen: 3.5, 7u T. A.

PaccMmoTpuM mpubarKeHHBIE METOJIBI M3BJICUEHUST KBaJpaTHOTO KOpHS (03
UCTIOJIb30BAHUS KATbKYIATOPA), UCTIOIb3YEMbIE B IPEBHOCTH.

JlpeBHHE BaBWJIOHSHE MOJIb30BAIKCH CIEAYIONMM CIIOCOOOM HAXOXKICHHUS
npUOIMKEHHOTO 3HAYEHUS! KBaJpaTHOTO KOPHS uX uucia. Uuciio x oHu
PENCTABISIA B BHAE CyMMSBI a° + b, rie o Gimkalliimii K YuCiy X TOUHBI
KBaJIpaT HaTypaJIbHOTO YHCJIA a (a2 < X), ¥ NOJb30BATUCH HOPMYIOH

b
\/a2+bza+z.

N3BneueM ¢ momouipio 310l PopMysbl KOPEHb KBAJIpaTHBIN, HaApUMeEp, U3 YUCia

28:
V28 =V57+3~5+—=~53
PesynpTar u3BieUeHUsT KOPHA U3 28 C MOMOIIBI0 MUKpPOKAIbKY/IsITopa 9,2915026.

Kak BuauM croco6 BaBUJIOHSH AaeT Xopolilee NpUOIKeHHE K TOUHOMY 3HauU€HUIO
KOPHS.

Ncaak HproToH pazpaboTtan METO U3BJICUEHUS KBAJIPAaTHOTO KOPHS, KOTOPBIM
Bocxoaui emie k ['epony Anekcanapuiickomy (okosio 100 r. H.3.). MeToa 3TOT
(u3BecTHBIN Kak MeTo] HbroTOHA) 3aKirodaeTcst B CIEAYIOLIEM.

17
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[TycTh a1 — nepBOe NpUOIIMKEHNE YHCIa /x (B KaueCTBE @3 MOYKHO Oparh
3HAUCHMS KBAJPATHOTO KOPHS U3 HATYPAIbHOTO YHCJIa — TOUHOTO KBajpara, He
TPEBOCXO/ISAIICTO X).

Crenyromee, 60jee TOUHOE MPUOMKEHHE dp YHCIIA A/x Haigercs 1o hopmyiie
1 x
a, = E (al + a—l) .
Tpertne, eme 6oJiee TOUHOE MPUOTIHKEHNE
1 x
az = 2 (az + a_z)

N T.AO.

(n + 1)-e mpubmmxenue +/x Haigercs mo Gpopmysie

_ 1 X

n

Haxoxnenne npubmmkeHHOTO 3HadeHus yucia V28 meronoM HeroToHa paer
CIICMYIONIME PE3YNbTaThl: a1 = 5; ar = 5,3; az=5,2915.

1 x
Anyr =5 (an + a—) - popmyna HeroToHa 111 HAXOKJIEHUST KBAaJApaTHOT'O KOPHS U3
n

guciaa x (N = 2,3, 4, ..., ap - N-¢ TpuOIIKEHNE /x ).

5. U3Bj1eyeHne KBaJAPpaTHOTO0 KOPHA U3 MHOTO3HAYHBIX YUCEJI

Jlyis u3BNeYeHnus KBaApaTHOTO KOPHS CYIIECTBYIOT TaOJMIbI KBaAPaToOB IS
JBYX3HAYHBIX YHCEJ, MOXKHO Pa3J0KUTh YUCJIO HA MPOCThIE MHOXKUTEIH U
U3BJICYb KBAJPaTHBIN KOpPEHb U3 mpou3BeaeHus. Tabiuipl KBagparoB ObIBaeT
HE0CTAaTOYHO, U3BJICUECHNUE KOPHS PA3JIOKEHUEM HA MHOXKUTEIM - TPYJAOEMKAs
3a/1a4a, KOTOpasi TOKE HE BCEr/ia MPUBOJAUT K KEIAEMOMY PE3yIbTaTy.
[NonpoOyiite u3BIEUb KBaApPaTHBIM KOopeHb u3 uncna 2097647 PaznoxeHue Ha
POCTBIC MHOXKUTENH JaeT npousBeneHue 2-2-52441. Merogom npo0 u ommooK,
no00pOM — 3T0, KOHEYHO, MOYKHO CJI€JIaTh, €CIM OBITh YBEPEHHBIM B TOM, YTO ITO
nenoe unciio. Crioco0, MpUBENCHHBIN HIDKE, TIO3BOJISIET U3BJICYh KBaIpaTHBIN
KOpEHb B JIIOOOM ClTydae.

OcCHOBOI 3TOr0 c1II0c00a, ABJISIETCS COCTaB YHCJIa

ApQy_q1 .. 020,09 = A, 10" + a,,_; 10" 1+... + a,10% + a, 10 + q,.
W3BnedeM kBaJpaTHbI KOpeHb U3 yncia 5963364. Hckomoe uncio &:
V5963364 = &, 1.e. & *= 596334,
1. PazbuBaem uucio (5963364) Ha mapsl cripaBa HasieBo (5°96'33°64)

2. V3BieKkaeM KBaJpaTHbIH KOpPEHb U3 MepBoii ciesa rpymsl (V5 — uncio 2). Tax
MBI MIOJTy4aeM MepBY0 HMUQpy uucia &.
3. Haxonum kBazpat nepBoii udpsl (2 2= 4).
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4. HaxoquMm pa3HOCTB NEPBOM TPYIILI U KBajpara nepoi mudpsr (5 —4 = 1).
5. CHocumMm crnepyromue aBe nudpsl (Modydunu qyucyio 196).

6. YiBanBaeM MEpBYIO, HallIeHHYIO HamMH IUQpY, 3alUChIBAa€M ClieBa 33 YepTOU
(2-2=4).

7. Tenepb HEOOXOAMMO HAWTH BTOPYIO MUGPY uncia &: yABOCHHas TepBas 1udpa,
Hal{JleHHas HaAMU, CTAaHOBUTCS IU(PPOU JECATKOB YUCIA, TPU YMHOKEHUH
KOTOPOT'O Ha YKMCJIO €IUHHUILl, HEOOXOAMMO MOJYYUTh YHUCJIO MeHbIee 196 (310
mudpa 4, 44-4=176). 4 — Bropas 1udpa uncia &.

8. Haxonum pasHocts (196 — 176 = 20).

9. CHOCUM clienymollyo rpymniy (MoJydyaeM YHucio
2033). V5'96'33'64 = 2442
44 | 4
10. YnBauBaem uwmcio 24, noiydaem 48. 4| 196
11. 48 necsTKOB B uMCIe, IPU YMHOKEHUU 484 1 76
KOTOPOTO Ha YHUCIIO €AUHULI, MBI JTOJDKHBI 4 20 33
NOoJy4uTh unciao Mensluee 2033 (484*4=1936). 4882 19 36
Haiinennass namu uugpa enunun (4) v ectb 2 97 64
TpeThs uugpa uymncia &. 97 64
0

Jlanee mpoiiecc MOBTOPSIETCS.

I[OKGS&T@HI)CTBO AJId CiIydasa HU3BJICHCHUSA KBAJAPATHOT'O KOPHA M3 TPCX3HAYHOI'O
qyucla.

abc =100a + 10b+c mn=10m +n
2m <10 + n|V abc = mn
n|m?
(a-mI)100 + 10b + ¢
20mn + n’
100a + 100m*+ 10b + ¢ - 20mn - n?
IR KK KOPEID USTERAEMEA, MO OCmamOK pasen 1y
100a + 100m’ + 10b + ¢ - 20mn - n°= 0
Ons yoobemea pasGusaem na wacmu, m. e.
100a + 10b + ¢ = 100m° + 20mn + n’
abc = (10m + n)’
cneooeamenvro, abc - a3mo keadpam yucia mn

19



admin-s22@rambler.ru
mjg‘, Cow W

JlokazarenbCcTBO AJIS Cydas M3BICUEHHUS KBAJAPATHOTO KOPHS W3
YEeTHIPEX3HAYHOTO YHUCJIA:

abed = 1000a + 100b + 10c + d
2m« 10 + n|V abcd = mn
n|m?
(10a +b-m?)100 + 10c +d
20mn + n’
1000a + 100b - 100m* + 10c + d - 20mn - n’= 0
1000a + 100b + 10c + d = 100m?+ 20mn + n’
abed = (10m + n)
C/1e008aMENbHO, abed - amo Keaopam wucia mn

VKa3zaHHBIH CITIOCO0 MO3BOJISIET U3BJIEKATh KBaIIpaTHBIfI KOPCHbL U3 00JILIIIOTO
YHCJIa ¢ 000U TOYHOCTBIO, IIpaBJda C CYIICCTBCHHBIM HCIOCTATKOM:
I'POMO3AKOCTDH BBIUHMCJICHUM.

6. 3a cmpanuyamu mamemamuru. U3BjieyeHue u3 yuces KoOpHeil N-oi
CTEeNEHHU C MOMOUILIO A3LIKOB NporpammupoBanus C++ u Pascal

Kona IporpaMmMsl Ha C++ Kon IporpaMmsl Ha Pascal
#include<iostream> Program koren;
#include<math.h> var k,n:integer;
#include<stdlib.h> s:real;
using namespace std; Function po(x:real;m:integer) :real;

var y:real;

int main() i:integer;
{setlocale (LC_ALL,"Rus"); Begin
float a,b; y:=1;
int ¢, t=0; For i:=1 tom do
cout<<"Beemure umcyjio —--> "; yi=y*x;
cin>>a; po:=y;
cout<<"BremuTe CTeleHb M3BJIeUeHMUd ——> end;
"; Begin
cin>>b; Writeln ('BBemmuTe UMCIJIO U CTEIEHb
c=b; TIOHMXEHUs uyepes npoben');
if (a<0&&c%2!=0) Readln (k,n);
{a*==1;t++;} if n>0
if (a<0&&c%2==0] | b-c>0) then
{cout<<"Oumbxa "; begin
cin.get (); s:=Po(k, (1/n));
cin.get (); Writeln ('xopeHb ',n, '-on crTeneHu
exit (0) ;} us 'Lk, ! paBen ',s5:10:3);
b=pow (a,1/b); Readln;
if (t!=0) end
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b*=-1; else Writeln ('Oumbxa');
cout<<"PezynbrTar = "<<b; readln;
cin.get (); End.

cin.get ();

return 0;

}

21



77/

Soy cow W

admin-s22@rambler.ru

3aKJo4YeHue

PabGota Ham maHHBIM MOKa3ajia MoKa3aua, 4TO U3yYEHHUE KOPHEH — He MPUXOTh
MaTeMaTUKOB, a 00BEKTUBHAsI HEOOXOJAMMOCTh: B PEAbHOM JKU3HU CIy4arOTCS
CHUTyallud, MAaTEMaTHYECKUE MOJENIHA KOTOPBIX COAEPKAT ONEPALMIO NU3BJICYEHUS
KBaJparHoro KopHs. Ho He Bcerna noa pykou Mbl UMeeEM KaiubKyssaTop. [Tomumo
TOTO, OBIBAIOT CUTYAllMH, KOTJIa UCTIOJIb30BaHUE KAJbKYJIATOpA HEIOMyCTHMO,
Hanpumep, Ha EI'D. Bot Torga-To m npuayT Ha NOMOIb MaTrepuaibl JaHHOUN
paboThl, KOTOPBIE MO3BOJISIIOT OBICTPO, APHEKTUBHO CIPABUTHCSA C
NPELIOKEHHBIMU 3a1aHUSIMU.

B npeaucnosuun k cBoeMy nepsomy uzganuio «B napctee cmekanku» (1908 ron)
E. W. UrHatbeB MUIIET: «... YMCTBEHHYIO CaMOJIEATEILHOCTh, COOOPa3UTEIbHOCTD
U «CMEKAJIKy» HEeIb35l HU «BIOJOUTH», HU «BJIOKUTH» HU B UbIO T'OJIOBY.
PesynbTarel Han&KHBI UMb TOT/A, KOTJA BBEJCHHE B 00JIACTH MaTeMaTH4eCKIX
3HAHUI cOBepIIaeTcs B JIETKOW U MpUATHOU (hopMe, Ha MpeaMeTax M mpumepax
0OBIJICHHOU M MTOBCEIHEBHON 0OCTAHOBKH, MOJO0OpAHHBIX C HAJIEKAIIUM
OCTPOYMHUEM U 3aHUMATEIbHOCTHIO.

MpbI HE MOXKEM HE COTJIACUTHCSI C U3BECTHBIM PYCCKUM MareéMaTUKOM, TaK KakK B

MaTeMaTHKe CJIeAyeT MOMHUTh He (POPMYJIbI, & MPOLECC MBIILIICHHUS.
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CnucoK MCI0Jb3YEMOM JIUTEPATYPLI

Anrebpa. 9 knacc: yueOHUK a1 001ieo0pazoBar. opranuzamuii / A45
[FO.H.Makaperue, H.I'.Munmtok, K.M.Hemkos, C.b.CyBopoBsa] ; mox pen.
C. A. TenskoBckoro. - 21-e uza. — M.: [Ipocsemenue, 2014. — 271 c.
Anrebpa: y4ueb. mis 8-x k1. 00mieo0pa3oBar. miK. ¢ yriyOJ. U3ydeHueM
mateMatuku / K.O. Ananuenko u ap.— MH.: Hap. acBera, 1994.

[lerpakoB U.C. «Maremarnueckue Kpyxku B 8—10 xmaccax»: KH. s
yuurenst. — M.: IIpocBemenue, 1987 r.

Ounuknonenus s aerei. T. 11. Maremaruka/ I'maB. pen. M. AkceHoBa.
M.: ABanrta+tmmoc. 2004 r.

HNurepHeT-pecypenl
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htip://www.nado5.ru/e-book
htip://4brain.ru/schitat-v-ume/vozvedenie-v-kvadratphp
htip://kvodo.ru/byistroe-vozvedenie-v-stepen.html
htip:/festival.1september.ru/articles/517087/
htip://genius.pstu.ru/file.php/1/pupils_works/Bursuk.pdf
htip:/mathematik.boom.ru/
http://www.worldlingo.com/ma/enwiki/ru/

. C. UtanuH.

MBOY COLU Ne22 cena ConeHoro MO MocTtoBckuii paioH. Hosbpb 2014.
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