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OnpenenecHue cclje bl
11T,

» Cdepoit Ha3bpIBAETCS MOBEPXHOCTh, COCTOA U3 BCEX
TOYEK IIPOCTPAHCTBA, PACIIOI0KECHHBIX Ha JJAHHOM
paccrosgHuu (R) ot nanHou Touku (eHrpa 1.0).

0 Cdepa — Teno monydeHHOE B
pe3yJIbTaTe BPaIllCHUS OJTYOKPYXK-
HOCTH BOKPYT €€ JuaMmeTpa.

R — pagmyc chepnl — OTPE30K,
COCJIMHSIOIINI JIFOOYIO TOUKY
c(ephl ¢ HEHTPOM.

0 1. O —meHtp chepnr

0 D — mmameTp cepsl — OTPE3OK,
Ouamemp COEUHSAIOIINN Jno651f: 2 TOYKH
cepbl U TPOXOAAIIUNA Yepe3
IIEHT).
0 D=2R
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Lilap

Teno, orpannyeHHOE
c(epoil, Ha3BIBACTCS IIIAPOM.

LlenTp, paauyc u guameTp
c(ephl SABIISIIOTCS TAKXKE
LIEHTPOM, PATUYCOM H
IAaAMETPOM MIapa.

[Ilap pagnyca R 1 nueaTpom
O coaepKUT BCE TOYKHU
IIPOCTPAHCTBA, KOTOPHIE
pacnonoxkeHsl oT T. O Ha
PACCTOSIHUH, HE
IpeBbImaromniem R.
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Hcropugeckne CBeAeHU O Chepe | Hiape

O0a cioBa «1map» 1 «cpepa» NpPouCXoIsIT OT IPEYECKOTO CIOBA
«caripa» - msy.

B npeBHocTH cdepa u map ObUTH B OOJIBIIOM MOYETE.
AcTpoHOMUYECKHUE HAOIIOCHUS HaJl HEOECHBIM CBOJIOM BBI3HIBAJIN
o0pa3 cdephl.

[Tudaropeiiibl B CBOMX NOJYMUCTUYECKUX PACCYKICHUSIX

yTBEP KA, 4TO cpepuueckre HeOECHBIC TeJIa pacIoiararTcs
APYT OT ApYyra Ha PaCCTOSHUU MPOMOPIIMOHAIBHOM HHTEPBAJIAM
MY3bIKQJIbHOM FraMMBbI. B 3TOM ycMaTpuBainucCh 3JIEMEHTHI MUPOBOI
rapmMoHud. OTCro/1a MO0 BBIPAXKEHUE «MY3bIKa CPEPBI».

APpPHCTOTENb CUUTA, YTO apooodpaznan popma, Kak Haubonee
coeepuiennas, ceoricteeHHa Counnny, 3emie, JlyHe u BceM
MHPOBBIM TejlaM. Tak e OH moJyiaraj, 4Tto 3eMJIsl OKPY)KEeHa psSiAoM
KOHIICHTpUYECKHUX cdep.

Cdepa, map Bcermga IMIMPOKO MPUMEHSUIMCH B Pa3IMYHBIX 00JIaCTIX
HAyKHA U TEXHUKHW.




YpaBHEHUE OKPYKHOCTH

 3a1aJIUM IIPSIMOYTOJIBbHYIO
cucTeMy KoopauHar Oxy
M(x;y)  [TocTpOUM OKPY>KHOCTH C LIEHTPOM B
’ T. C ¥ paguycom r

* PaccTosiHME OT IPOU3BOJIBHOU
T. M (X;y) 110 T.C BBIUHCHISETCS MO

dbopmye:

2
MC= \(x—x)? + (y - ¥,)?
MC =R, wm MC?=R?

CJIIEIOBATEIBLHO YPABHEHHUE

>

X

OKPY>KHOCTH HWMEET BUJL:

(X=X +(y =y} =R’
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3agauya 1.
3Has koopauHathl HeHnTpa C(2;-3;0), u
paauyc chepbl R=5, 3anucarb ypaBHEHHUE
cepsl.
 Pemenue

TaK, Kak ypaBHEHHE c(Pepbl ¢ paauycom R u
EHTPOM B TOYKe C(X ;Y ;2 ) MMEET BU]I

(X-X )2 +(y-y, I = (77 o) —R , @ KOOPJAWHATHI
[IEHTpa JaHHOM ccpepbl C(2; 3 ;0) u paguyc R=5,
TO YPAaBHECHHE JAHHOM C(EPHI

(x-2)* + (y+3)* + z°=25

(x-2)* + (y+3)* + z°=25
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YpaBHEHUE ChEphl

e 3a1aIUM IPSIMOYTOJIBHYIO
cucrtemMy koopauHar Oxyz

e [TocTtpoum cepy ¢ nentpom B T. C
U paguycoM R

MC = ) + (7~ Y + (2 7,

e MC=R, wm MC?=R?

CJIEIOBATEIIbHO YPABHEHHUE

cepbl UMEET BUI;

(X - X0)2 T (y - y0)2 T (Z - 20)2 - R2
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B3anMHO€E pacIioaoKeHNUe
c(hephl M MIOCKOCTHU

* BBegeM NpsAMOYTOJIbHYIO CUCTEMY
koopauHat Oxyz

* [locTpOMM IIOCKOCTH O, COB-
MaJaoIIyIo C II0CKOCThI0 OXy

* 11300pa3zum cepy ¢ nentpom B T.C,
JISKAIley Ha MMOJIOKUTEIbLHOU
nonyocu Oz © UMEIONIEN
xoopauHarsl (0;0;d), roe d -
paccTosiHue (IMePHEeHAUKYISAP) OT
1eHTpa cepsbl 10 MIOCKOCTH O, .

e B 3aBUCHUMOCTH OT
cooTHomenus d u R
BO3MOXHBI 3 CiIyyas. ..
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B3anMHO€ pacronokeHue CPepol
Y TNIOCKOCTH

* Paccmorpum 1 cnyyan

 d <R, T.e. €cllu pacCTOSIHUE OT
1eHTpa chepshl 10 MIOCKOCTH
MEHBIIIE pajauyca cpepbl, TO
ceueHue chepsnl INIOCKOCThIO
€CTh OKPY>KHOCTh PaJyCOM T.

r= VRz—d2

CedeHue mapa mioCKOCThIO

€CTh KPYT.

*C npuOIMKeHHEM CEKYIIEH IIOCKOCTH K LIEHTPY LIapa paanyc
KpyTa yBeJIUYUBAECTCA. [ [NIOCKOCTD, MPOXOas1Ias yepe3 JuamMeTp
Iapa, Ha3blBaeTCs AMaMeTpaabHou. Kpyr, mojgy4yeHHbIl B
pEe3yJIbTAaTE CEUCHUS, HA3bIBACTCS 00JIbIIMM KPYIOM.



B3anMHO€ pacnoIOKECHUE
c(pepsbl U MMIOCKOCTHU

Paccmorpum 2 ciyyan

« d=R, T.€. eciu
pacCTOsIHUE OT LICHTPa
c(epbl 40 IIOCKOCTHU
PaBHO paJnycy cepsl,
TO chepa U IIOCKOCTh
MMEIOT OJIHY OOIIYIO
TOUKY

AR \ Y\ Y A VR A A
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B3anMHO€ pacroioKEHUE
c(pepsl U INIOCKOCTH

e Paccmorpum 3 ciay4dau

 d>R, T.c. ecau paccTosiHuE
OT 1LIeHTpa ChEPHI 10
IIJIOCKOCTH OOJIbIIIE
paauyca chepsl, To chepa u
IIJIOCKOCTh HE UMEIOT
OOIIHX TOYEK.
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JaHo:

[Ilap ¢ nearpom B 1.0
R=41 mm

oL - CEKyIas MIOCKOCTh
d=9 mm

R

O d

Haitu:r =79
ccu

Pemenmne:
Paccmorpum AOMK — npsiMOyTronbHBIN

OM=41mm; OK=9am; MK=r1, r= (R*’-d°

o Teopeme Iugaropa: MK? =1? = 412- 9> = 1681 - 81=1600
orcroma r = 40 oM

Oteer: 1 =40 1 [>
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Ianp C

« Ciepy Henb3s pa3BEpHYTh Ha IJIOCKOCT.

« OnuieM OKoJo cepsl
MHOTOTpaHHHUK, TaK YTOOBI chepa
Kacajaach BCEX €r0 IPaHEM.
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* 3a oAb chepbl MPUHUMAETCS
MIPEAEIT MOCJIEA0BATEILHOCTH
IUIONIAAEH MOBEPXHOCTEN OIMCAHHBIX
OKOJIO C(hepbl MHOTOIPAHHUKOB IPH
CTPEMJICHUH K HYIII0 HAnOOJIBIIETO
pa3Mepa Kax10u rpaHu

IInomans cheprl paguyca R:
S q)=4nR2

T.e.: [llmomaab MoBEpXHOCTH
[Iapa paBHa Y4€TBEPEHHOMN
IJIOIIAAM OOJBIIIErO Kpyra

2000000000




— 3amava3.
~ Hairtu nimongaas MOBEPXHOCTH CQEPHI,
= panryc KOTOpoi = 6 cM. >

Jlano: Pelienue:

cdepa L S = 4nR?

R=6c¢cm 2. S, =4n 6= 144n cm?
Hauru:

VU \ Y\ U AT\ AN\

OTBeT: Sccp = 1441 cm?
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