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K.OCUITIEHKO, A.CTIUBAK, B.TUXOMWUPOB

HPEABIAYINEM HOMEPE JKYPHAJIA TEHEHUNE
3TON CTaTbM MPEPBAJOCh B TOM MecTe, Tjie ObLIO
BbIBE/IEHO YpaBHEHHE acTPOU/IbI:

Va2 +3y? =1.
Bot HeckoMbKO yHpaskHEHWH.

Ynpaxxkuenust

9. Haiinure pmHy KpaTdaiiiiero oTpe3ka ¢ KOHIIAMHI Ha OCSX
KOOP/IMHAT, TIPOXO/ISIIETO Yepe3 TOUKY (a; b), rnea?z0ub#0.
10. Kanan, Gepera ko-
TOPOrO — MapaJsilebHble
mpsiMble, MOBOPAYUBAET
- - _ IO/l TIPSIMBIM YTJIOM, IIpH-
- - 4eM [I0 TI0BOPOTA €TO IIH-
pHHA paBHA ¢, TIOCJE TO-
Bopota — b (puc.22). Ilpn
Kakux d 4epe3 TaKoii mo-
BOPOT MOJKET TIPOILIBITH
TOHKO€ GPEBHO [ITUHBI d?
11. PaccMorpum Kpyr
_ _ = p Auamerpa 1, Karguuics
- — - — — _ — y  G6e3 mpocKaIb3pIBAHNS H3-
HyTPH 110 OKPY>KHOCTHU Pa-
Pnc.22 nuyca 2. Hapucyem Tpa-
eKTOpMIO KaKOH-To Toukm KaTsmeiicss okpyxkuoctun (puc.23).
JlokakuTe, 4TO MOJYYUTCS acTPOH[IA.

B
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Y

12. PaccMoTpuM paBHOCTOPOHHMII TpeyroJbHUK ABC, BIH-
CAHHBII B KPYT AuameTpa 3, KaTsmmiicss 6e3 IPOCKaIb3bIBAHUS
UBHYTPH 10 OKpYy>KHOCTH paamyca 2 (puc.24). Jlokaxure, 4T0o
toukn A, B u C ABUXYTCA 10 OJHOH U TOH Xe KPUBOH —
acTpou/e.

Puc.23 Puc.24

Hopmanu K annuncy

OueHb KpacuBa orubarIast A1t ceMeiicTBa HopMasel K
AJLTHATICY . JJIJTATIC, KaK U3BECTHO, MOXKHO 32/IaTh ypaBHe-
HHUEM

2
y_ = 1
b2 '

Hopmasb k annuricy HaWTH JIETKO, €CJIM 3JJINIC 33/1aTh

x? N
)

Oxonuanue. Hauano cm.6 «Keanmes Nof.

apaMeTpHYeCKH:
(x; y) = (acos ¢; bsing).

(910 amanormyHO TOMY, KaK EIMHIYHYIO OKPYXKHOCTD
MOJKHO 3a1aTh U ypasHenneM x> + y° =1, u napamerpu-
weckn: (x;y) = (cos ;sin ). OGaymaiite 310, eciu Bbl He
BCTPEYAINCh C STUM PaHbIue!)

Wrak, x n y — Ppyuxkuun napamerpa ¢ . Borancanm
npoussoaubie: (x'; y') = (~asin¢; beosd). Ecmn oro-
JKHTb BEKTOP C TAKMMU KOOPJAMHATAMHU OT TOUKH (X; ¥), TO
TIOJIyYMM BEKTOpP, KacCaoUIMHCs 3JInIIca. (Kak Bcsakuit
BEKTOP CKOPOCTH, cKazas Obl (PU3UK.)

Jlerko IpOBepUTb, YTO ec/u Bekrop (O B) oT/mden or
HYJIEBOTO BEKTOPA M NEPINEHANKYISPEH IPSAMOH [, mpoxo-
JIIell yepe3 TOUKy ¢ KOOpAUHATAMIL (72; 1), TO IPSIMYIO [
MOYKHO 3a/1aTh ypaBHeHueM Ox + By =am +Bn. ([loka-
sxute a10!)

[ToaToMy ypaBHEHHE HOPMaJu MOXHO 3alKCaTh B
BUJIE

ybcos® — xasing = (b2 —az)sinq) cosd .

Tenepb Mbl paccMoTpuM 6inskyio K ¢ Bennuuny )
(u4T06bI B KOHIlE KOHIOB mepeiitu K npegeay P — ) u
COCTaBUM CHCTEMY ypaBHEHUH

ybcos® — xasing = (b2 - az)sinq) cosd),

ybcosYP — xasin Y :(b2 —az)sin Wcos Y.

JloMHOXWB TIepBOe ypaBHeHMe Ha sin ) , BTopoe — Ha sin ¢
U BBIUTH II€pBOE ypaBHEHHE U3 BTOPOro, MOIYYUM

yb(cosPsind — cosd siny) =
= (02 - b2)(sin¢ cos siny —sin cosYsind),
OTKy/1a
ybsin(¢ —y) = (a2 —bz)sincl) sin(cosp —cosy).

Yro6bl yo6Hee GbLIO TIEPENTH K IIPe/IeTy, IePETUIeM 3TO
PABEHCTBO CJIEAYIONIUM 06PA30M:

cos¢ — cosy O o -y
b-y sin(¢p - @)’

a -b’
yETp

sing siny

[Tocaemnnii MHOKUTENb cTpeMutcs K 1 (310 Tak Ha3bIBa-

eMblil TIepBbIil 3aMedarenbHbIi peaet). Ipeanocaeanmii

MHOKHUTENb CTPEMUTCS K TIPOU3BOHON KOCHHYCA B TOUKE
¢ . 3uauur, B npegege (mpu Y - ¢) nomygaem

2 2

a —-b

y = Tsin2 d(-sing),
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202 2 _ 42
—a .3 a -
— sin ¢ . Anajsiornyto, x =

(TTposepbte a10!)
Wrak, Mbl HALIKM OrubaIonyio:

T.e. Y = cos” ¢

242 2 2
- 3
cos” ¢;

- .3
(v, y)= ——sin" ¢ |.

b
Jlerko y6eanTbesi, 9TO KPUBAsi, 3aj[aHHAs ITUM MapaMeT-
PUYECKUM yPaBHEHHEM, MOKET ObITh 33/[aHA YPABHEHUEM
6e3 mapamerpa:

(ax)2/3 +(by)2/3 =(b2 —az)%,

ATy KPUBYIO TOXKe HA3bIBAIOT aCTPOUIOH.

Yunpaxkuenust
13. [loxaxkure, 4YTo mpsAMas, 3aJaHHAS ypaBHEHUEM
ybcosd — xasing = (b2 —az)sinq) cosd , KacaeTcs B TOUKe

2 _ 32 b2 - a2
3. .3 o o
cos” ¢; —3—sin ¢ | KpUBOIi, 3aJaHHOI ypaBHEHHEM

- 2/3
(ax)2/3 +(by)2/3 :(bz _az)/ _

2 2
14. Ecau a” #b°, TO U3 TOYEK ACTPOUJDI

23 U3 _(,2  2\%3
(ax)?” +(by)™"" = (b -a ) , KPOMe BEPIINH YETHIPEX € «KJTI0-
BOB», K 3JUINICY MOXXHO TPOBECTH TPH TEPIEHAUKYJSIPA, W3
TOUEK BHeITHel 06JacT! W U3 BEpIINH <«KJIIOBOB» — [[Ba, a W3
TOYEK BHYTpeHHell 06JlacTh — YeTbIpe IepreHaAnKyJsipa. [loka-
JKHUTE 3TO.

15. Hapucyiite, Kak BbIrIsSAUT oru6aioniasi ceMeiicTBa HopMa-
Jleit k runep6oJie, 3aJaHHON ypaBHeHUeM xy = 1.

16. OrubGaiornieit 11 ceMelicTBA HOpMaJieil K IUKJIOUIE —
KPUBOIL, 3a/[TaHHOI TapaMeTpuiIecku (POpMyIaMu X = Tut — 7 sint
ny=r-rcost,raer> 0, — ABILETCS [UKION/JA, CBUHYTAs HA
2r BHU3 U Ha T BIpaso. [lOKakute 3To.

BuiwueHka B 6okane

3aBepUIUT IOJTOTOBKY K PEIIEHUIO 3a/1a4l O MaKCHIIU-
JUHpPe 3a7a4a, Kotopyio B 1994 roxy npeanoxxua H.B.Ba-
CUJTbEB OJIMHHA/IIATUKIACCHUKAM — YYaCTHUKaM MOCKOB-
CKOIl MaTeMaTU4eCKON OJIMMIINA/IbI:

3agava. Buwenxa umeem ¢opmy wapa paouyca .
Buympennsas nogepxHocmo 60KaAd NOAYUeHd 8PAeHueM
Kpueoi z = x° goxpye ocu annauxam. Haiioume nau6ono-
wee B03MOKHOe ¥, NPU KOMOPOM GUULEHKA MOXKEm Jie-
Kamv 6 6oKane U Kacamovcs €20 NOGEPXHOCU 8 HAUAEe
KoOpouHam.

Pemenune. PaccMoTpuM TJIOCKyI0 3ajady. 3armuiineM
ypaBHEHUE OKPY>KHOCTH pajuyca 7 C IIEHTPOM B TOUKe
(0, 7):

Py =

)

2 2 4
T.e. x° = 2ry + y° = 0. J1a OKPY>KHOCTD U rpaduK ¥y = X
JIOJUKHBI MIMETh JIMIIb OAHY OOIIYI0 TOYKY — HAYaJIo
koopauHat. IlojcTaBuM 3HaYeHUE y B ypaBHEHUE:

22 =2t + 28 =0.
3uaunr, x = 0 uam

2 -2m? +1=0.

1%

3HaueHno X = () COOTBETCTBYET Yy
Havasto KoopauHaT. YToOb! BHU-

IEHKa Kacajach AHa O6oKaJa,

HOCJIe/THeE YPABHEHNUE HE T0JIK-

HO uMerh Kopueidl. (Pas6epu-

Tecb B 9TOM CaMOCTOSITEJIbHO!)

3armcas ero B BUJIE

x5 +1
r=—
227 : !
1 noctpouB rpaduk QyHKIMK 1 0 1 X
1 1 T /o /o
y=—x +— (puc.25), Bu- V2 V2
2 2x

Puc.25
UM, 4TO 3ajladya CBeJach K Ha-

XOXK/IEHUIO HAaNIMEeHDIIETo 3HaueHus aToi ¢pynkuuu. ud-
depentmpyem:

BV
[2x +2x2) =2 2

TaKk YTO IPOM3BOAHASA O6paliaeTcsd B HOMb B TOUYKaX
1

x= iT; HaVMeHblllee 3HaUeHne (PyHKIUU PaBHO
2

6

i +1
{2

3R
1Y 4
2 _
82
STO n eCTb MaKCHMaJ’IbeIﬁ paanycC BUIIIECHKU.

Ectp m gpyroii crmoco6 pemenus 3ajzayu o Buienke. [is
TTOJIOXKUTETHHOTO YHCJIA 7 PACCMOTPUM KBAJIpaT PACCTOSTHUS OT

TOYKH (0; 7’) JI0 TOYKHI (x; x4) u npoguddepennupyeM Momry-

YEHHYI0 (DYHKIHIO:
2
f(x) = x* +(x4 —r) :
f'(x) =2x+ 8x3(x4 —r)_
IIpousBosnas paBHa Hymo, ecam x = 0 uam
42 = dra® +1=0.

HOC]IeIIHee YpaBHEHUE MOXXHO 3allCaTb B BU/IE

4 1
r=Xx +—2 .
4x
Yrto6bI BUIIIEHKA ITOMEIaJach B O0KaJ, JOJKHO ObITh BBIITOJIHE-
HO HEPaBEHCTBO

f(x)z7r

1Y 1)
22+ x4—[x4 +—) 2[x4+—).
4x? 4y

PackpbIB CKOOKH, MOTydaeM

1 x 1
x2+ >x8+—+

162" 2 16x
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OTKy/a

X2 8
— 22X .
2

1
3HayuT, |x| < T. IlanpHedimme paccysxkaerns (IIpu sKeJaHum)
2

YUTaTeJab JIETKO IIPOBEAET CaMOCTOATEJJIbHO. (HOJIC.BHO paccMoT-

_a, 1 .
perb rpaduk yHkuuM ¥ = X + ——, HailTn TOUKy MHHIMYMa

x
X = 1/ J2 i noHATH, 4TO 3HAYEHIMSAM x > 1/ 2 COOTBETCTBYIOT
TOYKH JIOKQJIbHOIO MMHUMYMA, a 3HaYeHUAM X < 1/ V2 — touxn

JoKasbHOro MakcuMyMa (yskiun f(x).)

PewleHne 3apa4um o nexxayem uununHppe

Tpenunposka 3akonuena. [lopa 3amsarbes 1aBHO o6elaH-
HBIM JIeJIOM — B JaHHbli kKoHyc (mianam) paauyca R u
BbICOTHI H Brmcarth Jjexaunii muuagp (6peBHO) MaKCH-
MaJIbHOTO 0ObeMa. IToMeCTIM HaYalo KOOPAUHAT B ILIEHTP
OCHOBaHHUS KOHyca, a ocb Oz HaIpaBUM B BepIIHHY
komyca. Torza st Jo60ii Touku (x; y; z) 60KOBOIT OBEPX-
HOCTH KOHYCa MMEEM:

H -z

x2+y2

H
R

O6osnauus k = H/R, nonyyaem
kz(xz +y2) =(H -z).

Hec10:xHO 3ammcaTh 1 ypaBHeHHe OKPYKHOCTH Payca 7
¢ uentpoM (x; 0; 7), KOTOpas OrpaHMYMBAET OCHOBAHUE
«J1exKkavero» IHJIMH/PA:

2

)

y2+(,2—1’)2 =

T.e. y* = 2rz — z°. 3HAUNT, KOOPMHATBI TOUKHU TIepeceHe-
HUS 9TOH OKPY’KHOCTH ¢ GOKOBOI MOBEPXHOCTBIO KOHYyCa
YIOBJIETBOPSIIOT YPaBHEHUIO

kz(xz +2rz —22) =(H —2)2_

Kak moMHuTE, €CTh ZBa CJydas: MPHU TOCTATOYHO GOJTb-
IMX X BEJMYMHA 7 MajeHbKasg U OKPYXKHOCTb KacaeTcs
6OKOBOII TIOBEPXHOCTH KOHyCa B TOUKeE (x; 0; k(R - x)), a
IpK MaJIeHbKUX X KacaHue IPOMCXOIUT He B OJHOH TOuKe,
a B ByX. PaccMOTpHUM 9TH C/Iydau 110 OYEpe/IH.

B nepsom cayuae 2r = k(R - x) u

K(R-x)Y

5 = lezx(R—x)z/Z

V =nlx

[poussoanyo dynkuun f(x) = 2(R —x)2 Mbl y3Ke Bbl-
yrcasi. Y Hyso ee yxke mpupasHuBain. [loatomy MbI
naeM, uto yHkuus f Ha unrepsase (0; R) umeer Makcu-
MyM B Touke R /3. Ecim mpu x = R/3 OKpPY:KHOCTb
Kacaercst 6G0OKOBOI TIOBEPXHOCTH KOHYCA B OJHOI TOUKE, TO
cpedu 6cex JeKauux YuAUHOpPos8 MaKCUMAJIbHBIA 06beM
uMeeT TOT, BBICOTA KOTOPOTO paBHa 2x = 2R /3, paauyc
OCHOBaHHMA paBeH 7 = H /3, a o6beM paBeH

V = 2nH’R/27.

2002/ Ne2

O6patute oco60e BHUMAHUE HA CJIOBA «CPEIU BCEX Jie-
JKaunx IUANHAPOB». He cpemnm «Bcex IUIMHAPOB TIEp-
BOro cuyvasi», a cpeau Bcex! [leno B ToM, uTO M B

EpBOM, 1 BO BTOpOM cJydae 7 < k(R = x)/2 u nosromy
V< T[k2x(R - x)2 /2. (O6mymaiire aro!)
A ecim npu x = R /3 OKpy:KHOCTb KacaeTcst GOKOBOii

MOBEPXHOCTH KOHYCa B JIByX TOYKAaX, TO MbI BBIHY K/I€HBI
pasbupaTb BTOPOU cjydail. Y paBHeHUe

kz(xz + 2rz —22) =(H —2)2

MO’KHO 3alucaTbh B BUJIE
22(1 +k2) —2(H +rk2)2 +(H2 —kzxz) =0.

OKpY>KHOCTb KacaeTcss GOKOBOH TTOBEPXHOCTH, KOT/IA 3TO
KBaJIpaTHOE ypaBHEHNE UMEET KPATHBIH KOPEHb, T.¢. KOTr/la
€ro JUCKpUMHUHAHT D paBeH HYJIO. (HO/:LyMaﬁTe, noyve-
my!) Urak,

%: (kR +k2r)2 - (1 +*)(R*R* ~k?2*) =0,
OTKyZ1a

(R+kr)* = (1 +kz)(R2 —x2)

n, cjaeaoBaTe/IbHO,
\/(1 + k2)(R2 —x2) -R

k

r =

Ecsm nuckpuMuHaHT ypaBHEHUS paBeH HYJIO, TO HalTH
- 2 2
€ro KOpeHb JIETKO: z = (H +rk ) / (1 +k ) Pasymeercst,

2 2
JTOJIZKHO GBITH BBITIOTHEHO HepaBeHeTBO (0 < ¢y~ =27z — 27,

T.e. z < 2r. lloacTaBUB B 3TO HEPAaBEHCTBO TOJBKO UTO
Hali/leHHble 3HAYEHUST Z U ¥ U MOYIPAKHIBIIUCH B ajre6-
pamyecKkux peoOpPa30BAHUAX, MMOJYYNM B KOHIIE KOHIIOB

k’R
r<s—— .
2 + k2

O603HauuB JJIs1 KpaTKOCTU d = kZR/ (2 + kz), MbI BUJVIM,
yTo 1ipu x O [d , R) okpy>xHOCTD KacaeTcst GOKOBOM 10BepX-
HOCTH KOHyca OJHOil TouKoii, a npu x 0(0; d) — aBymsi.
HepasenctBo
R
3
BBITIOJTHEHO, KaK JIETKO TpoBepuTh, mpu k < 1. Iloatomy
bl yoke Hamm oter (V = 2mH2R/27) npu k<1 (r.e.
npu H < R).

Ocranoce pazobpars ciayyait k > 1. Korga okpy»xHOCTD

KacaeTcsi GOKOBOW TIOBEPXHOCTH KOHYCAa B JBYX TOYKAX,
o6beM IUJINH/IPA PaBEH

\/(1 +E*)(R? - 2*) =R

k

d<

2

V =2k
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[pomnddepentupyemM GyHKIUIO

)= of ffre ) =) - )

U IpUPaBHAEM IIPOU3BOJHYIO K HYJIO:

(\/(1 +E)(R* - a7) —R)Z -

R kgi)(:Z )) (s ) ) -] =0

(1+12)(R? =) =R (1 +£2)(R? =2%) =221 +k?),

(1+87)(R? =32%) = R (1 +17)(R* =27, ()

(1 +k2)(R2 —3x2)2 =R2(R2 —xz),
9(}32 +1)x4 —(6k2R2 +5R2)x2 +k’R* =0,

5 6k +5 25 + 24k
18(k> +1) '
Ecnu B mocneaneit popmMysie B3STh 3HAK TLIIOC, TO BCJIEI-

6k> +5 £+/25 +24k> 1

CTBUE HEPABEHCTBA 5 >.§ MOJIyYaeM,
18(k” +1)

4To B IpaBoii yactu GpopmyJist (* ) CTOUT OTpUIIATETHHOE

YUCJI0, @ B JIEBOI — TIOJIOKUTENbHOE. 3HAYUT, HAJI0 GpaTh

3HAK MUHYC.

Kax sorrsiaur rpaduk dynxiun V(x)? ITockosbky
byukumst 7(x) auddepeniupyemMa Bo BCeX TOYKAX HH-
tepsasa (0; R), B ToM uucie B Touke X = d, T0 (yHK-
wust V(x) Toxke Beiogy anddepeHipyema Ha HHTEpBaie
(0; R). Jlerko moHsATb, 4TO (PYHKIMS HE MOXKET HMEThH
rpaduk Bpoze u306pasKeHHOTO HAa PHUCYHKe 26, a mMeer
e/IMHCTBEHHYIO TOYKy Makcumyma (puc.27).(Bmopouem,
MOYKHO OGOUTHCH U 6e3 anesisanuu K pucyHkam 26 u 27

N /
Vv %4

2 =R

[
ol

KWV

Qubmmmm oo

R x

Puc.26 Puc.27

u puddepenupyemoct dyukuun V(x). A umeHHo,

npu k > 1 umeeM §<d U, KaKk MOXKHO JI0Ka3arhb,

6k% +5 — 25 + 24k
18(k2 + 1)

<d. Hosromy ¢ynxius V(x)

2 Ksant Ne 2

Ha (0; d) WMeer eMHCTBEHHYIO TOYKY MAaKCHMyMa, a Ha

[d ; R) MOHOTOHHO yG6bIBaer.)

Takum o6paszom, 1ipu k = 1 MakcuMyM o6beMa JIOCTUTa-
eTcsi TIpu

6k +5 — 25 +24k>
18(k2 +1)

Teneps serko Boinucathb otBeT. [Ipu H £ R MakcuMasib-
2
HBI 06bEM JIeJKadero MUINHIPA PaBeH EHRH 2 a npu

R < H makcuMasibHbiil o6beM V' paBeH

2
m/ER3(\/12H2 +13R? + RV24H? +25R? —BJER)

9H\/6H2 +5R? + RV24H? +25R?
ITockoabky

12H? +13R? + RV24H? +25R? =

2
(\/24112 +25R? + Rj

2 )

MOCJIETHIO (POPMYJTy MOKHO YIPOCTUTD:

2
m/ERS( 24H? +25R* - SR)
V = .

18H\/6H2 +5R? + RV24H? +25R?

3azava o JexkaueM IUJIUHAPE pereHal

Yupaxkuenne 17. Haiiure MakcuManabHO BO3MOKHBIH 00beM,
BBICOTY ¥ PAJILyC OCHOBAHUS JIEKAYETO IIUJINH/IPA, BIMCAHHOTO
B JIAHHBIN CTOSYMIA IUJIUHAD, €CJU PAJUYC OCHOBAHUS CTOSYETO

[UJINHAPA PaBeH R, a BbicoTa He MeHble 2R,2/3 .

YTo0 nyuLue — nexarb UNN CTOATb?

Brmmem B JTaHHBIN KOHYC JIeXKaUWid ¥ CTOSTYUHN TTHJINH/T-
PbI MaKCUMaJIbHO BO3MOKHBIX 00beMOB. MHTepecHO, Ka-
Kol 6yzer GoJiblie?

IIpu H < R oTBeT Ha 3TOT BOIPOC IMOJYYHUTh JIETKO:

2 N RN Y S
ZmRH? < = 1R*H = - B— WR°H,
27 27 2 27

Tak 4to OGBEM JieKauero OpeBHA KAK MUHUMYM BJBOE
MeHbIlle 06beMa MAKCHMAJIbHOTO CTOSTYero GpeBHA.
IIpu H = R orHolieHe 06beMOB PABHO

2
2
3\/5 (v24k +25 5)
8 kz\/6k2 +5+24k% +25

rne k= H/R.

Yupaxxuenne 18. lokaxkure, yro npu [ = R OTHOIIeHUE
MaKCHUMAJIbHBIX OGBEMOB JIEKAYero M CTOSYETO IUJIMHIPOB He

IIPEBOCXOUT 242 / 3, mpuueM 3HaYeHNe 242 / 3 mocruraeTcs Nnpn

k=46,

)
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He OpeBHO ang wanauwa, a wanaw ansa 6pesHa

VHTepecHO, a ecsii He B IIAJIAII 3ACOBBIBATH MAKCUMATb-
Hoe GpeBHO, a HAao6OpOT, CTPOUTDH MIajall /st 6peBHA?
[pyruMu cjoBaMH, TIOCTaBUM 3aJady: ONUCAMb KOHYC
60KpY2 yuaunopa evicomvt 2h u paduyca ocmoeanus r
max, umobvl 06PA3YIOUAL UUTUHODA GbIAA NAPAANETBHA
NAOCKOCIU OCHOBANHUSL KOHYCd, d 00veM KOHyca Obvll
MUHUMATOHOLM.

Mpbl 1puBeleM TOJBKO KpaTKWii HAOPOCOK peleHus,
OCTaBUB YaCTh BBIYUCJIEHUN ¥ OOOCHOBAHUN UYUTATEJIO.
BcnomunM BbiBe/ieHHbie Bbiliie (GOPMYJibl, He 3a6bIB 3aMe-
uuth k Ha H/R n x ua h.

Nmeem:

2r=H(R -h)/R
npu i O[d; R), T.e. upn

jajee,
2 2
H H

[R+—E#) =1+ (Rz—hz)
R R

nput f < RHz/(ZRz +H).
B ciyuae paBenctBa h = d umeem

27=M=H(1—ﬁj=

R R
ol H* ) _ 2HR?
2R*+H?* | 2R*+H*’
3HAYNT,
r HR* R
h RH? H’
r
Tak yto R = H D/; Torma, mockoabKy 7 = d, HaxoUM
r 2
Lo RHP HO-TH g,
- 2 2 2 ) 27
2R+ H 2H2D;—2+H2 2r° +h
OTKy/Ia
272 + h? h?
= =2r+—.
r r
Wraxk,
hH h?
_ ec 2r < H <2r +—;
H-2r r

R =

HN7? + 1?2 h?
, ecau H = 2r + —.
JH? =20l - 12 r

YTpoennblii 06beM KOHyCa paBeH

3V(H) = HR*.

2002/ Ne2

[oatomy Hazo paccMorperp ase dyukimn: f(H) =
1732 1L13(r2 +h2)

=— " _ u gH)=——"—.
(H -2r) o) = o=

MepBOi U3 HUX paBHa HyJo ipu H = 37. A npousBo/Hast
BTOpPOIT o6paraercss B HOJb, €CJIH

[TpousBognas

H? - 4rH - 3h% =0.

Ha ocnoBaHumM 3TOr0 MOXXHO HMOJIY4UTb OTBET: MUHUMAJb-
HBIIT 06beM KOHyca paBeH

91U/
———— 1npu h = 2r

T[(TZ + hz)(Zr +\4r® +3h° jg
6(/12 + 2%+ 4r? +3h2j

Yupaxknenue 19. PaccMoTpuM KOHYC MW BOMINEM B HETO
a) crogumii; 6) Jekaumil LUMIMHAP MaKCHMaJbHOIO 00beMa.
BepHo s, 4TO /151 MOJy4EHHOTO UMAMHAPA MUCXOAHBI KOHYC
6yIeT KOHyCOM MHHHMAIbHOTO o6bheMa (M3 BceX KOHYCOB ¢ TOM
3Ke OChIO M TOIl Ke ILIOCKOCTbIO OCHOBAHUS)?

npu i < 2r.

3apgaumn gns pa3MbiluneHns

3agaua 0 MUHUMAJIbHOM 00beMe KOHyca peliieHa. TeMm He
MeHee, OCTaJICs Psi/l HepelleHHbIX 3a7a4. Ecam BaM yaact-
sl PENIUTD OJIHY U3 cJeayionux (MM aHAJOTHYHBIX 1M)
3a/1a4 — coobummTe 06 3TOM B pelaKInio sKypHasa!

1. Ummmeap ob6beMa V' pacmosioskeH B KOHyce o6beMa
W. Bepno jm, uto V/W < 2/9?

2. [lan «jexanyii Ha 60Ky» IWJINHAD, PAIyC OCHOBA-
HUST KOTOPOTO paBeH 7, a Bbicota — /2. Haiimure onucanubiit
«CTOSTUMIT» KOHYC, TLIOIA/Ib GOKOBON TOBEPXHOCTH KOTO-
pOro MUHHMMAJIbHAsl U3 BO3MOXKHDBIX.

3. Haiimute MakcuMasibHBIH 00BEM KOHYCA, KOTOPBIN
MOJKHO PACIOJIOXKUTb B IUJIUHADE, PAAUYC OCHOBAHUS
KOTOPOTO PaBeH #, a BbICOTA — /1.

4. Haiimnre MakcuMasibHbI 06beM KOHYyca, KOTOPBI
MOJKHO PacCIIOJIOXKUTh B KOHyCe, PaJUyC OCHOBAHUS KOTO-
poro paBeH 7, a BbicoTa — h, eciu Tpebyercsi, 4TOOBI
a) BepIIMHA BHYTPEHHEr0 KOHYyCa JieKajla B IIEHTPE OCHO-
BaHIsI BHEIIHETO KOHyCa; 6) OJHa U3 06pa3yIiolux BHYT-
PEHHEro KOHyca Jiexkajla Ha OCHOBaHUY BHEIITHErO KOHyca.

5. Haiinnure HanGobii panyc Kpyra, KOTOPbIi MOX-
HO pa3MeCTHThb B KOHYyCE C PaJILycoM OCHOBaHUS R u
BbIcoTON H.



