Tema S.

InTerpan Ta Moro
3actocyBaHHs. Mnowi
NOBEPXOHDb T3 06’eMm Tin

Io

Ypok 8. O6’em Kyni Ta ii 4HaCTHMH

POBOYMM APKYLL

(Moe iM's1)
OuikyBaHi pe3ynbTaT HaBYaZIbHMX ZOCATHEHND
Ha ypou,i Bu:
1) BuBUMTE fOBeAeHHA dopmynn gna obuncneHHs o6’ emy Kyni;
2) noseaete popmyny 06’emy Ky1bOBOrO CErMEHTa;
3) pi3HaeTech, AK 3HaXoAUTU 06’ eM Ky/IbOBOTO LLAPY;
4) posenete popmyny 06’eMy Ky1IbOBOTO CEKTOPA;

5) HaBuYMTECA BUKOPUCTOBYBATU HAabYTi 3HAHHA ANA PO3B’A3YBaHHA MPAKTUUYHMX 3a/au.

ll. NoBTOpPEHHS

1.

20

KBazpat Bomcaso B ko0, pajiyc skoro gopisaioe R. YoMy mopiBHIOE ILI0IIA KBAgpaTa?

. t dx
O0uwucTiTh 1HTErpaa I—
3 2x
Yomy mopiBHIOE pajiyc cdepH, IJI0Ia IoBepXHI K0l cranoBuTh 1007 cm2?

O0uwmcTiTh IJIONLY OIYHOI ITOBEPXHI ITUIIHIPA, BUCOTA SKOTO JOpiBHIOE 14 cM, a pasaiyc
OCHOBH CTAHOBUTH 4 CM.

KyT Ml TBipHOIO 1 IIJIOIIIMHOIO OCHOBH KOHYyca qOopiBHIOE 60°, BHCOTA KOHYyCa CTAHOBUTD

93 cm. 3HaigIThL TBIPHY KOHYycCA.
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lIl. O6’emM kyni

Jlna sHaxomkeHHsa 00'eMy Kyl o0epTaTHMeEMO ITIBKOJIO Y T 3

) ) f(x) =vR" —x

3 pazgiycom R, 11eHTp AKOro 30iraerbes 3 IIOYATKOM CHCTEMH
KOOpPAMHAT, HABKOJIO ocl abcimc. K Blmomo, Take IIIBKOJIO

MoxHa 3anaTu GyHEieno f(x)=vR® -x*.

Takum umHOM, (popMyay 00'€My KyJIl MOKHA ITOBECTH 13 [9) R x

b
3araJIbHOI (pOpMyJIH AJIA TLI obepTaHHa: V = nI f*(x)dx.

R R

v “_JR(M)Z dx = n_];(RZ ~x?)dx = {R%—%}

3 3
=7 RB—R; -7 —R3+R— =énR3.
3 3

-R

, . . . . 4
Ot:xe, 00’'eM KyJI1, pamiyc SKoi JopiBHIOE R, o0uncaooeThest 3a popmystoo V = gnR3 .

Mpuinag 1. o pomyipHinme: KymuTH KaByH, 1m0 Mae pasgiyc 30 ¢cm, abo Tpu KaBYHH, 110
MaoTh pasmiycu 1mo 10 cm?

. 4
Pozé’snzanna. O0em kaByHa 004mcaumMo 3a popmysion ob'emy Kyai: V = gnR?’ .

O0G’em OitbIIOrO KaByHA: V = %n -30° = %n 27000 = 360007 (cm?).

O0’em TpHOX MEHINTUX KaBYyHIB: V =3- %n 10> =4 -1-1000 = 40007 (cM?).

OTsxe, TOIIIBHIIIIE KYITUTA KaBYH, paiyc SSKOro qopiBHioe 30 cM.
Bionosios. KaByH, paaiyc sskoro craHoBuTh 30 cM.

IV. KynboBuit cermenT i kynbosui wap. O64mcnenHs o6'emis
KY7ZIbOBOIO CErMEHTa Ta Ky71bOBOTO Lapy

Poarnsaemo kymo 3 miearpom O. Ilposenemo i mi-
ametrp AB. Hexait M — BHyTpIIIHSA TOYKaA BlIpPI3Ka
AB. IIposenemo uyepes Touky M IJIOIIUHY IIePIIEHIH-
KyJsipHO 1o miamerpa AB. Ilg mromuHa J1IUTh KYJII0
HA Ba TLJIa, KOMKHE 3 SIKHUX HA3UBAITH KYJIbOBUM

BN

\
\
\
|
1o
|
I
'}
/

\
/

N
/

cezmernmom (OUB. PUCYHOK). OT

Kpyr, 1110 yTBOpHBCSA B pe3ysbTaTi mepepidy KyJii |
ILJIOIIMHOK, HA3UBAITh OCHOBOIO KOKHOIO 3 JIBOX Cer- i
MeHTiB. JloB:xuau Biapiskis AM 1 BM HasuBamOTHL BHUCO- !
TaMM CeIMEHTIB, a TOYKHA A 1 B — IXHIMH BepIIIMHAMH. Be
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Posrnsmemo dyrxro f(x) = vr® —x® Ha mpoMikRy [r—h; 7).
Ii rpadirom e gyra xosa (TUB. PUCYHOK).

IIpu obGepramui Qirypu, odmeskeHol rpadiroM QyHKINI
f(x)=+r*—x* , npamumu x =r — h, x = r ta y = 0, HaBKOJIO oci
a0cIrc, OTPUMAEMO KyJIHOBUI CETMEHT 13 BUCOTOIO A.

OG6uwmcaumo iroro 00’em:

V:ni}ﬂ(x)dx :Tch‘ (r2—x2)dx :n(er—x—;j

r-h

Y f(x) = /r2_x2

)Y

O r-h r

r 3 733
:n[r3—r——r2(r—h)+(r h) j
. 3 3

ITicast mepeTBOpeHb OTPHUMAEMO (POPMYJLY OJIst OOUMCIIEHHS 00 €My KYyJIhOBOI'O CerMeHTa:

V:nhz(r—ﬁ)
3

[leperHemo kyao0 aBoma IapajelbHHUMHU ILJIO-
muHamMu. dacTuHy KyJjil, 0 MICTHUTBCSI MK ITMMH
IUIONMIMHAMY, HA3UBAKTD KYJIb08UM ULAPOM (ITUB.
PUCYHOK).

O0’eM KyJILOBOTO IIAPY MOJKHA 3HAWTH K PI3HU-
10 00'eMIB OBOX KyJbOoBHX cerMmeHTiB. Hampurian,
00’eM KyJILOBOTO IIAPY HA PUCYHKY JOPIBHIOE PI3HUILL
00’eMiB KyIboBHX cerMeHTIB 3 Bucoramu AC 1 AB.

Mpminang 2. V miskyti, pasaiyc sikol mopiBHioe R, yepes cepe
pepis mapaJjesIbHO OCHOBI MIBKYJI. SHAUITE 00’ €MH yTB
mapy.

Pozeénzanna. Hexait mano miBkyJtio, pamgiyce skoi OA =
= R, touka B — cepenuna OA. 300pasumo JaHy IiBKY-
JII0 B po3pi3l (IUB. PHUCYHOK).

R

Bucora cermenta AB=H = E

Ba dopmyow, V. = nH” (R - gj,

2 2
ol 2] (- B) o S S
2 6 4 6 24

\
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/
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JIUHY 11 BUCOTHU IIPOBEIEHO IIe-
OPEHOT0 CETMEHTA 1 KYyJIOBOTO

"y

/is\\

[

O0’eM KyJILOBOIO IIAPY 3HANIEMO SK PI3HUIO 00’ €My INBKYJIL 1 00’ €My cerMeHTa:

Va :gnRS —iTERB ZEnR3 —inRS _1

3 24 24 24 24

Bionogiow. 5—ﬁR3 : ETERS.
24 24

nR?-
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V. KyneoBun cektop. O64mcnenHs o6’'eMy Ky7bOBOro CEKTOPY

PosariissHeMo koHYyC 13 BEPIIIMHOIO B IIEHTP1 KYyJIl Ta TBIp-
HOIO, III0 JOpPiBHIOE paglycy Kyual (muB. pucyHok). OcHoBa
IIHOTO KOHyCa JIIATH KYJII0 Ha JBA KYJIbOBHUX CEIMEHTH.
PosrissaeMo cermeHT, BepIinHa SKOT0 Ta IEHTP KyJl PoO3-
TAIIIOBAHI 110 P13H1 OOKM BiJ ILJIOIIWHU, III0 MICTHUTH OCHOBY
rouyca. O0’eqHaHHS IIHOT0 CETMEHTa ¥ KOHyca HAa3UBAOTh
KYyJi1b08UM CEKMOPOM.

Hexait ky/1b0BHI cerMeHT Ma€e BHCOTY A, TO1 BHCOTA KO-
Hyca nopiBHIOBatuMe R — h, e R — paniyc kyui. Pamiyc
OCHOBH KOHyca 3HatimeMmo 3a Teopemoio [lidaropa:

r=yR>—(R-h)* =J2Rh-1" .
O0G’em roHyca:

v, :%n(ZRh—hz)(R—h):én(Zth—2Rh2 ~Rh*+h?) :énh(ZRz ~3Rh+h?).

¢ -----|-—--@---+--9---¢
@)

O6’em cermenra: V, = nh’ (R — gj :

O06’em rymboBoro cexkropa: V=V, +V = %nh(2R2 —3Rh+h? ) +nh’ (R - —J =
= gnth —nRh* + lnh?’ +nRh® — lnh?’ = gnth .
3 3 3 3

Tarkum unHOM, 00’€M KYJIBOBOI'O CEKTOPA MOMKHA 00UMCIUTU 34 HOPMYJIIOIO:
b
2
V= g nR*h .

Mpuinag 3. Paniyc kymi gopisaioe R. KyT B ochoBoMy I1epepi3i KyJIbOBOTO CEKTOPA TOPiB-
Hioe 120°. 3HaiimiTe 00’eM KyJIbOBOTO CEKTOPA.

Pozé’szanns. Bukonaemo mo0ymoBy (IUB. PHCYHOK). As
Ba ymoBomw, ZCOD =120°, H=AB, R= 0A = 0OC = OD, C sl B D
AB=AO0O - OB. |
Tpuryrauxk COD — piBHoOenpenuii, BO — 0icekrpuca : i
kyta COD. A
0O

Tpuryraux BOD — npsvokytauii, £ BOD = %4 COD =60°.
Tomi ZODB = 90° — 60° = 30°.
3a BIacTUBICTIO IIPAMOKYTHOI'O TPUKYTHHUKA 3 TocTpuM KyTom 30°: BO = éOD = %R .

Toni, H=AB=AO—BO=R—§=§.

2
O0’eM KyJILOBOTO CEKTOPA 00UHCIIOETHCS 3a popmyJioo V = gnR2H , TOOTO

vl B _Tp
3 2 3

Bidnosiow. gR?’.
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VI. Po3B’a3yBaHHs NpakTHM4HOI 3azaui

flk a1 BMpiWIYyIO NeBHy Npo6nemy?

3agava. 3a 3agyMoM apxiTeKkTopa BXiJ 0 Hajally MOJIOAI MAalOTh IIPUKPAIIATHA Bl KyJIl

3 miametrpamu 0,8 M, sIK1 pO3MIIIIEHO 110 00maBa 00kH Bi cxomis. 111 Kyl BUTOTOBJISIOTH
13 IPUPOIHOr0 KaMeHI0, T'YCTHHA JKOro JopisHioe 4,5-103 kr/m®. Yu MosxHA 00MIB1 BU-
TOTOBJIEH] Y MaM¥CTepHI KyJIl JOCTABUTH J0 IIajally OJHIe0 BaHTAKIBKOIO, BAHTAMKHICTD
K01 ,ZIOpiBHIoe 3 T? (C. N. babeHko, feomeTpia 11 Knac. Yci ypoku reomertpii).

VIl. TpenyBanbHi Bnpaeu. Tpu piBHi cknagHocTi: A, B, C

10.

Pisenb A

JliameTp KyJIi mopiBHIOE 6 cM. 3HAKIITH 00'eM KyJIi.

I3 xym, mamerp skoi gopiBHIOE 20 CM, BUTOTOBJISIIOTH KyJIbKHU 3 miamMerpom y 10 pasis
MeHIIuM. CKIJIBKH TAKUX KYJIHOK MOYKHA BUTOTOBUTH?

O06’em omHiel Kyl y 8 pasiB OLIBIIHEI 3a 00’ €M Apyroi KyJii. Y CKIJIBKHK pa3iB palyc mep-
1101 KyJil OLIBIIHHA 32 pamlyc Ipyroi KyJii?

I3 mmaisgpa, ochboBUH IIepepi3 AKOro — KBaaparT 31 cToOpoHo 10 ¢M, BUILIaBUIN KYJIIO.
SHaimTE paglyc el KyJl.

JliameTp o/1HOTO KaByHAa BABIYl OLIBIINIL 32 JJ1aMeTp 1HIOTO. ¥ CKLJIbKH Pa3iB IMePITui
KaBYH BasKJUil 3a Apyruit?

IIepecumarouu ITiCOK 3 IIOPOKHUCTOI ITIBKYJIl 3 palycoM ' y KOHYC, paalyCc 1 BHCOTa
SIKOT'O JIOPIBHIOIOTH I, YY€Hb JINIIOB BUCHOBKY, 110 00’eM ITBKYJI1 Y 2 pas3u OLIbIINHI 3a
00’eMm komyca. Uu BIAMmOBIgAE Pe3yabTaT IIHOT0 €KCIIEPHUMEHTY Teopli?

3HaiiaiTe 00 €M KyJIbOBOIO CETMEHTAa, SIKI0 pajlyc KyJIl JopiBHIOE 4 ¢M, a BHCOTA KY-
JIbOBOT'O CETMEHTA CTAHOBUTH 3 CM.

[Li1ommaa po3dbuBae Ky Ha IBa CEIMEHTH, PaJlyC KoJIa OCHOBH SIKUX JOPIBHIOE 8 CM.
3Ha#gITH 00’'€eM MEHIIIOr0 KyJIbOBOTO CerMeHTa, SIKIIO pasiyc Kyl gopiBHoe 10 cM.

3HaNIITE 00'€M KyJIHOBOIO CEKTOPA, SAKIIO PaIlyc KyJIl JOPIBHIOE 4 CM, a BHICOTa BIJIIIO-
BIJTHOI'O KyJILOBOI'O CETMEHTa CTAHOBUTH 6 CM.

31 cBuHIIEBOI KyJi 3 pamiycoM 10 MM BUTOTOBMJIM IWJIHAPUYHUNA JUCK 3aBTOBIIKU
3 mm. Axwmit miamerp gucka?

*
Pisenb B
Pamiycu TproxX KyJb JOPIBHIOIOTE 3 ¢M, 4 ¢cM 1 5 ¢cM. SHAKIITEL paglyc Ky, 00'eM sIKol
JIOPIBHIOE CyM1 00 €MIB YKa3aHUX KYJIb.

Mogens Kyl 3 giameTpoM 12 ¢M 1 Momesib kyda 3 pedpoM 10 cM BUTOTOBJIEHO 3 OZHOTO
# Toro camoro Mmatepiaity. Maca skoi dgirypu menrma?

CBuHIIEBY KYJIIO 3 paJilycoM 6 cM IIepeILIaBUIN Y ITUIIHAP, JlaMeTp OCHOBH SIKOTO J0-
piBHIOE 12 cM. 3HANIITH BUCOTY ITAJIIH/IpPA.

Maca meTtaseBoi KyJIi opiBHIOE 37 T, giameTp Kyl — 2 cM. O0UHnCITITh TYCTUHY MeTaJy.
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S.

60

10.

10.

Axe Ti0 Mae OLIBIIMIT 00'€M: KyJIs 3 paaiycoM 1 ¢cM Y1 IpaBUJIbHA TPUKYTHA IPU3MA,
KOKHe peOpo AKoi JopiBHIOE 2 cM?

IIepepia Kyl ILIOIMIMHOK, BIAIAI€HO0 B1 IEHTPA KYJIl Ha BIACTAaHBb 2 CM, Mae ILJIOILY
127 cm?. 3Ha#aiTh 00’eM KyJIi.

Jlaryuuy Ky 3 mlaMeTpoM 8 ¢M IIepeIlyIaBIJIM B KOHYC, PaJlyC OCHOBH SKOI'O JIOPIB-
Hioe 4 cM. S3HANIITH BUCOTY KOHYyCA.

[TmommHa 1IUTH KyJII0 HA ABA KYJIbOBUX CETMEHTH, 00’ €MH IKUX CTAHOBJIATE 2521 cM?
1 7207 cm?. 3HAUIITH BHCOTY OLIBIIOTO CErMEHTA.

Paniyc kym gopiBaioe 12 cm. 3HANIITE 00 €M KYJIBOBOIO CEKTOpA IIiel KyJIl, AKIIO ayra
B MOT'0 OCHOBOMY IIepepisl MicTuThb 90°.

Yepes kiHenp pajalyca KyJl IPoBeIeHO mepepis, IJIONMUMHA IKOTO YTBOPIOE 3 ITUM pail-
YCOM KYT O.. SHANIITE 00’ €M KYJIl, SIKIIO ILIOIIA Iepepldy JOpiBHIOE S.

Pisenb C

3 KpalimHu MUJIBHOTO PO3YMHY 3 JiaMeTpoM 6 MM XJIOMYHK BHIYB OyJILOAIIKY 3 JIia-
MeTpom 30 cM. 3HAWTITH TOBITUHY ILJIIBKU OYJIHOATITKH.

Jliaronasi pomba mopiBHIOOTE @ 1 b. Kyns motukaersest 1o BCiX cTopiH pomba. 3Haii-
Th 00’eM KyJI1, SIKITIO BiICTAaHb Bl il 1leHTpa 10 IJIOIIMHHA poMba JTOpIBHIOE M.

Kyns 3 pamgiycom 6 oM 1m1asae y Bogl. SHANIITh BUCOTY YACTHHU KYJIl, SIKA BHCTYIIAE
3 BOOH, SIKIIO T'YCTHHA MaTepiary KyJl ctaHoBuTh 0,7 r/cm?.

Criinbky KyboMeTpiB 3eMJIl Tpeba 3aBe3TH JI0 Cal0BOl TUISHKH, 00 HACUIIATH KJIyMOY,
gKa Mae PopMy KyJIbOBOI'O CerMEHTa 3 pajlycoM ocHOBH 3 M 1 BucoTor 50 cm? Oburc-
JIITH 3 TOYHICTIO JO OJUHUILL, IPUNHABIIN T ~ 3.

Kymio, o0’em sikol mopiBHIoe 367 cM?®, mepeTHYJIU MJIONIMHOI, KA HPOXOIUTH Yepes
IEeHTP KyJ1i. S3HAUIITH IJIOII] IT0BEPXOHDb KOKHOI 3 YTBOPEHUX YACTHUH KYJI.

JIB1 mapaJiesibHI IIOIIMHY IIePeTHHAIOTh KyJIo 3 pamgiycom 13 cMm. Pamiycu kpyris, 1110
YTBOPHJINCS B Iepepisl, JOPIBHIONTE 5 ¢M 1 12 cm. 3HaiimiTh 00’'eM KyJIbOBOTO IIApY,
00MesKeHOro ITUMU KPyTaMu.

Cdepa 3 11eHTpOM y BepIIIUHI KOHyCA J1JIUTH KOHYC Ha ABl PIBHOBEJIMK] YaCTUHU. 3HAM-
Th 00'€M KyJIl, 0OMeskeHOl 110 ceporo, SKII0 paailyc OCHOBM KOHycCa JIOPIBHIOE T
a KyT IPU BEPIIHHI H0T0 0CHOBOT0 IMepepi3y JOPIBHIOE O.

VYV xomyc Bmmcano kyJo 3 pamiycom r. KyT mpu BepImmHl 0CHOBOTO IIepepi3y KOHyca
JIIOP1BHIOE O.. SHAWIITH 00 €M YaCTHHU KOHYyCa, IKa PO3MIIIEHAa I103a KyJel0 Ta MICTUTh
BEPIINHY KOHYyCA.

O0C’em wryu mopiBHIOEe V. Busmaure 00’eM KyJILOBOI'O CEKTOpA, SKIIO B1JOMO, IO HOI0
IeHTPAJIBLHUN KyT JOPIBHIOE O.

Y kysnboBUIT CeKTOp BIHMCAHO Bl B3a€MHO JOTUYHI KYyJIl, paalyCd SKUX CTAHOBJISATH
1 om 13 oM. 3HAWOITE paglyc IbOrO CEKTOPA.
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Pednekcis

1.

S.

A 3uaro, ax qoBoauTH POPMYJIY IJIsT O0UMCTIEHHS 00’ eMy KyJIi.

| | Tar | | IIle Tpeba moTpeHyBaTHCS | | Hi

A 3ma dpopmyiry 00’eMy KyJIH0BOIO CEIMEHTA.

| | Tar | | IIle Tpeba moTpeHyBaTHCS | | Hi

A Bmiro sHaxoguTH 00'€M KYJIHOBOIO IIIAPY.

| | Tar | | IIle Tpeba moTpeHyBaTHCS | JHi

A suar dpopmyny a1 odumcaeHHs 00’ €My KyJIBOBOTO CEKTOPA.

| | Tax | | IIle Tpeba morpeHyBaTHCS | JHi

A posymito, Tk BUKOPUCTOBYBATH BUBYEHY T€MY JIJIsI PO3B SI3YBAHHS 3449 IIPAKTUIHO-
0 3MICTY.

| |Tax || Ille Tpeba moTpeHyBaTHCSA | |Hi

Morknuei Temm npoekTiB

O0’eM chepuuHOro cermMeHTa: MPaAKTUYHE BUKOPUCTAHHSA y OYIIBHUIITBI Ta B TEXHIII].
IcTopis BIQKpUTTSA I 3acTOCYBaHHS (popMyJIH 00’ €My KyJIi: Big ApxiMeaa 0 CydacHOCTI.
3acrocyBaHHS POpMyJI 00’'€My KyJIl Ta 11 YaCTHUH y IIPUPOTHUYNX HAYKAX.

BuwmiproBaHHsS 00’eMy KyJIi €KCIIepUMEHTATbHUM ITIJISX0M.
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