Bbi4ucneHue o6Lemos
npocmMpaHCMeeHHbIX mejy
C NoOMoWbI0 UHMe2parna.
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HemHoro teopun.
UTobObl nony4nTb NpeacrasneHne 06 oblwem MeToae Bbl4MCNEHNS OO bEMOB PasfnyHbIX
NPOCTPAHCTBEHHLIX douryp, rnonpobyem Hamtn obbem numoHa. Hu Ha ogHO un3 Ten,
n3yvyaembix B LWIKone (npuama, nupamMmuaa, wap, KoHyc 1 1.4.), IMMOH He noxox. OgHako,
Mbl MOXXEM MOCTYMUTb Kak BCe XO35MKN — pa3pes3aTb JIMMOH Ha TOHKUE JTOMTUKU, pa3Mep
KOTOPbIX 3aBUCUT OT paccToaHma x, npudem x1[0;H].

Torga, no CBOIZCTBy obbema, CyMmMa 06beMOB BCEX NTOMTUKOB JacT HaM 0ObEM BCErO
JIMMOHa.



HemHoro teopun.
C TOYKM 3pEeHust reoMeTpUM Mbl MOCTPOUSIM CEYEHUSA MPOCTPAHCTBEHHON duUrypbl
MNOCKOCTAMW, NEepneHaAVKYNAPHbIMKU OCU QOUrypbl; MPUYEM, €CNM MNPUHATb YMCIO
pa3bneHun beckoHeyHO bonbLnm Yncnom (n—Ll), To:

Cey,

[Mpowe roBopsi, npu OECKOHEYHOM 4ucre
pa3dbueHnn Kaxablh NOMTUK «BbIPOXOAETCA» B
: e NfIOCKOE cevyeHne u o00bemM sfMMOHa paBeH
""""""""""" e H  6ecKoHeyHOW wHTerpanbHOM cymMme nrollaaen
TaKNX CEYEHUN, 3aBUCALLIUX OT PaCcCTOSHUSA X, T.e.

: Viecerir = ISﬁi+.dx’
. 0
v roe H — BbicoTa Tena, a Sceq — HeKoTopasd

dyHKUMS, 3aBUCALLas OT X, npudem xI[0;H].



HemHoro Teopum (6asoBble Kraccbl MOryT MPOMYCTUTD).
Ecnu npnHATL yncno pasbueHnn 6eckoHeYHOo BosbLIMM Yncnom (n—[J), To:
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Veceiii = ISﬁi+.dx’
0
v roe H — BbicoTa Tena, a Sceq — HeKoTopasd

dyHKUMS, 3aBUCALLas OT X, npudem xI[0;H].



I. O6vem npsimoyronbHoro napannenenvneaa

C BbICOTON H 1 nnowagbio OCHOBAHUSA S.

X[
4+ X [O;H]

[Mnowanb cevyeHna He U3MEeHAeTcsa B nobon
TO4ke oTpeska oT 0 oo H v paBHa nnowaaun
H OCHOBaHUA.




I1. O6Lem npsmort npuamel

C BbICOTON H 1 nnowagbio OCHOBAHUSA S.

XL
X [O;H]
[Mnowanb cevyeHna He U3MEeHAeTcsa B nobon
TO4ke oTpeska oT 0 oo H v paBHa nnowaaun
H OCHOBAaHMUS.
............................................ ..
/
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I1I. O6vem n-yronbHOM NpsIMOIA NPU3MbI

C BbICOTON H 1 nnowagbio OCHOBAHUSA S.

[Mnowangb ceyeHns He U3MeHseTcs B Nbown
Touke oTpe3ka ot 0 oo H n paBHa nnowaau
OCHOBaHUA.

H H H
é’o’é;l}igﬁ,g.dx = sz’._!dx =S, X 0 = sz’.'H( )



I'V. O6bem HaknoHHoOM Npr3ambl

C BbICOTOW H 1 nnowagbio OCHOBAHUSA S.

Mnowaab  ceveHus,  NepneHaUKYNSPHOro
BbICOTE, HE W3MeHAeTca B nbor Touke

otpeska ot 0 oo H wn paBHa nnowaau
OCHOBaHU4.
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V. O6beM TpeyronbHON nupammaei

C BbICOTON H 1 nnowagbio OCHOBAHUSA S.

[Mnowagb cedYeHnst WU3MeEHAeTcd B 3aBUCUMOCTU  OT
X[ PaccTossHNA X, MPUYEM OTHOLLEHME MIoLwaan OCHOBaHUSA K
[O;Fg nowann CceyeHusa paBHO KBagpaTy KoadpduumneHTa
nogobuma COOTBETCTBEHHbLIX TPEYroSfIbHUKOB, T.€.:




V1. O6bem n-yronbHoi nupamuaei

C BbICOTON H 1 nnowagbio OCHOBAHUSA S.

[lnowagb cedYeHus WU3MEHsAeTcss B 3aBMCUMOCTU  OT
PACCTOSAHUA X, MPUYEM OTHOLLUEHME NNoLwaan OCHOBaHUSA K
nowann CceyeHusa paBHO KBagpaTy KoadpduumneHTa
nogobma COOTBETCTBEHHbLIX N-YrOfIbHUKOB, T.€.:

o H?
S S
S . = Siriz'..zxz
| H
H H H 3
S .- S, S H 1
V=ISn[ dx=j l”l'zx dx = —= Ixzdx= - ad =—S-H

) . H H* 9 310 3



VII. O6bem yceuenHomn nupamuas..

TEKCT




VIII. O6vem umnuHgpa ¢ BeicoTor H 1 nnoLwaabio OCHOBaHUS S.

H [Mnowagb ceyeHnss He U3MEeHSAEeTCca B Nodown
P - Touke oTtpeska ot 0 go H n paBHa nnowaan

| - OCHOBaHMUS.
X

H H H ,
m&zgzsﬁ,,dmsw !' dx =S, x| =5, H=1R H ( )



IX. O6vem koHyca ¢ BbicoTol H 1 nnoLansio OCHOBaHUS S.

X[
JOA]
A [lnowagb cedYeHus WU3MEHsAeTcss B 3aBMCUMOCTU  OT
PACCTOSAHUA X, MPUYEM OTHOLLUEHME NNoLwaan OCHOBaHUSA K
nowann CceyeHusa paBHO KBagpaTy KoadpduumneHTa

noaobusa COOTBETCTBEHHbIX KPyYros, T.€..

o H?
S S
S . = Siriz'.;'xz
| H
H H H 3
S .- S, S H 1
V=ISm dx=j ’”l'zx dx = —= Ixzdx= - ad =—S-H

) . H H* 9 310 3



X. O6bEeM yceueHHOro KoHyca.

TEKCT




XI. O6vem wapa c pagnycom R.

Hangem 00beMm nonyLapus, Kak BGeCKOHEeYHY0
NHTErpanbHyo CyMMy NSioWwanen ce4eHus ¢ paguycom r, rae:

r=+R*—x?, xe[O;R]

Vs sor rae _I Ldx = J‘ﬂl”zdx=7rji(R2—x2)dx=
0

3HauunT, 06BLEM BCErO LWapa paBeH:

27 R’ B AR’ ( )
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XII. O6vem waposoro cermenTa.

BbiBOog oObema LapoBOro CerMeHTa C BbICOTOM h U
pagnycoMm OCHOBaHWUS I OTNMYaEeTCs OT BbiBog4a oObema
nonyLwapusa HAKHAM Npeaenom MHTerpupoBaHusi. B gaHHoMm
crny4ae oH paBeH R —N :
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ObpaTtute BHUMaHne, YTo B popmMyne obbemMa LLapoBOro CErMeHTa y4acTByeT paanyc

wapa (R), a He pagnyc ocHoBaHua cermeHTa (r)!



XIII. O6vem waposoro cros.

TEKCT



XIV. O6vem waposoro cektopa.

TEKCT



