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ЛЕКЦИОННОЕ ЗАНЯТИЕ
ТЕМА: «Площади боковых поверхностей тел вращения»
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2. Nnowaab NOBEPXHOCTH yCeveHHOro Kokyca. Ilycre L — ofpasyionias
yCEe4YeHHOr0 KOHyca, X — o0pasyioniasi JOIOJHeHHO! JacTH KOHYCE,
R — paguyc HMXXHEro OCHOBaHHA, r — PaJNyC BePXHero OCHOBaHMA
(puc. 198).

ITo dopmyae (14.1)
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S. =nR(L+x)—-nrx=nRL+n(B—-r)x. *

Gox

U3 nonobus tpeyronbaukos AOP u BO, P cieryer:

R _L+x

r x

Ilocne npeoOpasoBaHU MOMYYHUM

R—r L+x-—x R—r L Lr
= = = - = X = .
r x r x R—r
TlopcTaBum 3HayeHUe x B (¥):
S60K=1tRL+n(R—r)-RLr = nRL + nrL = (R + )L
-r

Puc. 197 Puc. 198
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2858

_ 2nR + 27r

Spoe = ——5— + L. (14.2)

ILnoians GOKOBOI ITOBEPXHOCTY YCEUEHHOr0 KOHYCA PaBHA IIPOU3Be-
JEHMIO TIOJIyCYMMBI AJIMH OKPYXKHOCTEI OCHOBaHHSA Ha 00pa3yIoniyio.

IlosnHas nioa b MOBEPXHOCTU YCEUYEHHOro KOHYCa PABHA
S =n(R+ r)L + nR?% + nr?

noJsH

uinu
S =n(LR + Lr+ R2 + r?).

IIOJIH
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2. Nnowaab nosepxHocTu spaweHun. Ilpegesn, K KOTOPOMY CTpEMHTCS
IUIOHI2Ab IOBEDXHOCTH, 0OpasoBaHHOIi BpaleEHMEM JIOMAaEOH
M M,..M_ _,M,, suucansoii B xyry M M, , npy HeOrpaHHYEHEOM
YBeJIMYEeEHH UYHNCIA ee 3BEeHbeB, EA3bIBAETCSH IJIOIAABLIC MOBEPXHGC-
cTH, cOpasoBannoit Bpamenuem ayru My M, .
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BrryucnuM momaab NOBEPXHOCTH, 0OOpasoBaHHOII BpalneHHeM
anemeHTta UAB nyru, 3aadH0M ypaBHeHNEM ¥ = f(x), BOKpyT ocu Ox
{puc. 205). Byrem cuntats GHYyHK-

uuu f(x) u f'(x) HenpepLIBHLIMH B Yj

npomexyTke [a; b], tme a u b — Y T4y} 7 B\\
abcuucesr Touek 4 1 B cooTBert-

crBenHO. Paspenum nyry AB Ea n y1 ¥ = f(x)
yacTei M COEZUHMM TOUKM Je-

JIEHUH XOpPAaMH, T. €. BIHMIIEM B

AyTry JOMaHyK JuHMIO. PaccMmor- 0 "%

PHUM OHY U3 XOPJ, OIDAHKYEHHY IO
TOYKaAMM, KOTOpble 0003HAYUM Ye-
pe3 M(x; y) u N(x + Ax; y + Ay).
HaiineM npuGamKeHHBIE RBBIPAKEEMS [AJA IJIOIMIAAM NDOBEPX-
HOCTH, oOpasoBaHHO!l yyacTKoOM UMMN KpuBOii, 3aMEeEMB KPHBYIO
y = f(x) xopmo#t MN. Ilnomaab NOBEpXHOCTH, 0OPA30BAHEYIO XOPAO%
MN, M0XHO DpHOJIMIXEEEO NPUHATH PABHOM IJIOMaAu GCKOBOK OG-
BEPXHOCTHU yCEe4eHHOre KgHyca Sg . ., OIMCAHHOrO BPAINEeHUEM XCp-

Puc. 205

Isl MN. PaguycaMu OCHOBAHHSA 3TOT0 KOEYCA SABJISIOTCH OPAMHETHL
y u y + Ay, BeIcOTOM# — 0Tpe3oKk Ax u obpasyomeit — xopra MN =

=y Ax2 + Ay?, 1. e. no (14.2)
Sﬁox. K ny ¥ 41;(1/ *49) N Ax? + Ay2 = 11:(2y + Ay) ,J Ax2 + Ayz i
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Bes niomagb NoBepXHOCTH, OITMCAHHOM JIoMaHoit AB, paBHa

b b 2
xzan(Zy +Ay)JAx? + Ay? = Y n(2y + Ay) /1 + (%) Ax =

x=a
b
= Y n(2y + Ay)- Al
xX=a
TakuM ob6pasoM, miIoIaAb S MOBEPXHOCTH, 0Opasyemoii Bpale-
H¥UeM Ayru UAB, fBIAeTCS OpPEfesioM, K KOTOPOMY CTPEMMTCH 3Ta
uHTerpainbHas cymma npu Ax — 0, Ay — 0, noaromy

b
b
§ = lim, 3 m(2y+Ay) Al =2n [ ya (14.5)
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Bripaskenue (14.5) aBnsercs hopMysioi ANA BEIYMCIEHKS IJIOIA-
Y IIOBEPXHOCTH TeJIa BpallleHus; 3aech fuddepennman ayru dl onpe-
gensiercs no ¢opmylie (14.3). Oyarousa y = f(x) u guddepennman
Ayru dl 1oJsKHEBI OBITH BBIPAYKEHEBI YEPEe3 OOHY U TY JKe IIEPEMEeHHYIO.

IInomans, obpasoBanHasi BpameHueM Ayru AB Bokpyr ocu Oy,
onpejeisieTcs YypaBHEHHUEM

q
S=2n|xdl, (14.6)
P

rage p 1 g — OpAHHATHI TOYEK A u B cOOTBETCTBEHHO.

3. Mnowaab nosepxuoctu chepsi. IlycTs noBepxHOCTHL cheprl 0GpasoBa-
Ha BpalleHKeM NOJYOKpYyXKHOCTH x2 + y?2 = R2? Bokpyr ocu Ox. IIpo-
nubdeperpyeM YPaBHEHHNE OKDPYYKHOCTH § = A/ RZ — x2:

dx —-2x x x

a;_gJRz_xz JR2 — x2 y

Haiinem puddepennuan gyru

_/ XY g o |BEE X _JE" _ER
1+(y) dx g dx= [ dx= 1 de.

TIloacTaBuB HaliileHHOE 3HAYEHME B BhIparkeHue (14.5), noayuum

Rdx R

= 2nR(R+ R) = AnR2.

-R

S= 2nj yE&X _onR IR dx = 2nRx
“R

Ilnomans NOBEPXHOCTH Cdephbl pPaBHA YYETBEPEHHOM MJIoIany
HSosb11IOro Kpyra 3Toi cheprn::

S =4nR2.
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Puc. 206 Puc. 207

4. nowaab nesepxHocT chepuueckore cermerta. Ilyers cerment, oGpa-
30BaHHBIHK K3 cepw paguyca R, nmeet Beicoty h (puc. 206). Kak u B
IpenbIOYIIEM CIyYae,

Rdx

’RZ — x2 ’

y=+R% —x%2,dl=
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TOorza rjonaab NOBEPXHOCTH cd)epuqecxoro cerMeHTa S COCTABJIAET

R R
s=on [ JR2 - 22— _ _oxr | dx=2nRx -
I ,JR2 — x2 R'[h R-h

—27R(R- R+h)=2nRhA,
T. €. IJIOI3aAb ITIOBEPXHOCTH cq)epnqecxoro CeérMmeHTa paBHa opon3Be-

JEeHHIO AJIUHBI OKPYXHECCTH SONBINIOTO Kpyra STOrC CerMEETa Ha ero
BEICOTY.

5. howaan nosepxuocry cepuueckore nosca. Ilycrs cdepuuecknii no-
fc obpasoBax u2 ciephl pagnyca i, KMEST BHICOTY i M IIYCTh TO OCHO-
Barue chepryecKoro mosAca, KOTOpPoe pacnoyokKeso Oinxe K AHaMeT-
panbHOMY CEYEHHIO, OTCTOUT OT Eero Ha oTpesok a {puc. 207). Kak u
B OpeAblAyueM ciyyae,

Rdx
= NR2 — x2 4l = —=—.
/Rz_xz

TOI‘JIa miaonianb HOBepxﬁOCTH c@epnqecxoro nncAaca S cocTaBjsaeT
a+h a+h
s=on | JR? — 222X _orp [ ax=2nRx
NRZ — x2 2
—2nR(a+ k- a)=2zRh,
T. €. IJIOMAaAb MOBEDXHOCTH cheDMYECKOrc NOsica PaBHA IIpou3Bejie-
EHIO ITMHBI OKPY>XEOCTE BOFELIICrO KPYia B8 BECCGTY HOSCA.

a+b

I

a
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2. Nnowaae noBepxHocTH unamMHapa. Ecim MbicneHHO paspesaTh OOKO-
BYIO IIOBEPXHOCTDb LUJIUHAPa N0 o6pasyioweii CB i1 pasBepHYTh ee Ha
ILUIOCKOCTE, TO MOJYYUTCH MPAMOYTOJbHHUK, AJHHA OCHOBAHHUS KOTO-
poro paBHa AJIMHE OKPYXXHOCTH OCHOBaHUA uuMIMHApa 2nR, a BeIiCO-
Ta — BBICOTE UMJIMHAPA k; 3TOT NPAMOYIOJILHUK SBJISETCS PasBepT-
KO¥ IIMJIMHApA.

B xauecTBe rioniaayu 60K0BOM HOBEPXHOCTH IIJIMHApPA NpURKMA-
eTcd IUIOLAAL pasBepTKY, paBHad 2nRhA.

Ilnomaae mMosHON NMOBEPXHOCTH LWJIMHIAPA S COCTONT M3 CyMMBI
nomageil IByX OCHOBaHMII — KPYroB — M IJoniaau GOKOBOH mo-
BEePXHOCTU UMAMHADA, T. €. S = 2nR? + 2nRh nin

S = 2zR(R + h).
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2. Nnowaab noBepxHocTy KoHyca. Eciii MbIcIeHHO paspe3aTh GOKOBYIO
DOBEPXHOCTH KOHYca o obpasyiomeii AB (puc. 196) n passepryThH ee
Ha IJIOCKOCTb, TO MOJYYHM KPYroBoil CEKTOD, PAANYC I' KOTOPOIoO pa-
BeH ofpasyomieii Kouyca AB = L, a IJIMHS AYTH CeKTOpa paBHA JJINES
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OKPYXHOCTH OCHOBAHHMA KOHyca 2nR.
CrnepoBaTenbHo, MJIOIIanL OOKOBOM IIO-
BEPXHOCTH KOEyca S paBHa Ijouiagy
pa3BepTKU GOKOBOM NOBEPXHOCTH KOHY-
C&, T. €. IIomagu cexTopa ABA:

rrio _Tro 1

Secexe = 360 ~ 180 2
3pech 0L — yroJ1 Op¥ BepriuHE PasBepT-
r— T0 LS -
KU, panuyc cexropa, r =L, 100

Puc. 196

BJINHA AyTrn ceKTopa.

Torna S

cexe — L* 5 - SAMEHMB B 9TOM BhipaxKeHuu ! sa 2nRurua L,

HOJIYYHM
§=S8,.,=nRL, (14.1)

rie R — paauyc ocHOBaHUs KOHYyca, L — ero o6pasymwomnias.

Ilnomane nonHOM noBepxHOCTH Komyca S_ = = Se  + S ., roe

— R2
S,.. = TR, Torna

S, = nR(R + L).




