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§ 20. MHOrOrpaHHUKHM.

1. I3 Touek A u B B rpaHsax IBYTrPaHHOIO yIJa OMYIIEHHI NEPIEH-
TUKyIspel AA, n BB, Ha pedpo yrina. Halinure nmiHy oTpeska 4B, eciu
AA (=a, BB\=b, A\B=c v IByTpaHHBI{ yTOJ pPaBCH al.

3amaua permrena B yueOHuke 1. 171, ctp. 59.

2.V tpexrpanHoro yria (abc) nByrpaHHBIH yrol mpu pedpe ¢ mpsi-
MOH, IByTpaHHBIN yron rnpu pedpe b paBeH @, a Tockuit yroa (bc) pa-

T
BEH Y (qw<5 )-

Haiinure nBa npyrux miockux yria o = Z (ab), p = Z(ac)
3anaya perieHa B yueOHuke 1. 172, ctp. 60

3. VY TpexrpaHHOro yria OAuH IUIOCKHUIl Yyroji paBeH ¥, a Ipuiierar-
T o
IIMe K HeMy JIByTpaHHBIE YIUIBI PaBHBI @ (¢ < E) ). Haiinure nBa npyrux

IUTOCKUX yIJIa o ¥ Yroj 3, KOTOpbIH 00pa3yeT MIOCKOCTh yriia Y ¢ Mpo-
THUBOJICKAIIIIM PeOPOM.

W3 npowusBonbHOM TOukK S pedpa, MPOTUBOJISKAIIME YTy Y, IPO-
BeJIeM NEePIEeHAUKYIAPB SA Ha MIOCKOCTh yIia Y U MEepHeHIUKYIISPHI
SB u SC Ha ero cTtopoHsl. Torza rmo reopemMe o Tpex NepHeHINKYIApax
AB1OBu ACLOC.

Paccmorpum mpsimoyrosibabie ASCA 1 ASBA. OHU paBHBI 11O KaTeTy
u npotuBonexamemy yriny (£LSCA=2/SBA=@). Torna AB=CA. A 3Ha-
gnt, AAOB=AAOC 1o xatery u runotenyse. Tak uto LZAOC =ZA0B.

A Tak kak ZCOB=/4A0C+£AOB=y, 10 LAOC=LAOB=% .

Hanee, B AASC SC= 4S I/IAC:£.
sin @ 1go
B AACO OA=— ijDC: AC __ 4AC Hoczﬁzi_
sin Y Y Y Y
sin—  fg@-sin— 1g— 180-1g—
) go ) g2 gP 82
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sC tg(p-tg%-AS tg%
Torma uz ASDC  tgo= — =—— = .
ocC sin@- AS cosQ

AS AS-tg(p'sinl y
A 3z ASAO: tg= —=—"—==1tgo-sin—.
Ly AS 8PS
tgl
OtBert: a=arctg 2 , p=arctg (tg(p-sinlj .
cosQ 2

4. Y TpexrpaHHOro yria J(Ba IUIOCKUX yIJla OCTPBIC M PaBHEI O, &
TpeTHil yroa paseH y. Hailnure nqByrpaHssle yribl (), IPOTHBOJIEKALUE
IUTOCKHM YTJIaM O, ¥ YTOJl 3 MEXIy INIOCKOCTBIO Y ¥ IIPOTUBOJICKALINM
pedpom.

W3 npou3BoJIbHON TOUKU A NIPOTHUBOJIEKALIETO YIJIy Y YIJIa IIPOBE-
JIeM NepIeHAuKYIsIpsl AK Ha II0CKOCTh 3TOro yria u AB u SB Ha apy-
rue pedpa.

Torpma no Teopeme o Tpex nepnesaukyiaspax BK1SB u KC1SC.

Torna AAKC=AAKB (o obumemy kateTy AK M MPOTUBOJIESKAIIEMY
yray £LAKC=ZABK=¢). Torna BK=KC n £/BKS=/CKS (110 TUTIOTEHY-

3¢ W KaTery). 3HA4MT 4KSB=4KSC=%. Hamee, wumeem
SC=SB=A4S"cosa., u AB=AC=AS-sina.. I3 ASCK nomy4aem:

KC=SC-tg L =4S cos atgl uSK= SC__ AScosa
g 2 cost  cost
2 2
¥ Y
KC AS cos atg 5 tg 5

Hanee, u3 AACK cos ¢ =cos LACK = — = - = .
AC AS sina tgou
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SK AScosa _cosa

U u3 AASK cosp = cosLASK=A— = .
AScos . ©OSY
2
tg% cosol
OrtBer: a=arccos| —= |, B=arccos
tgat cos

5. I[OKEDKI/ITC, YTO CCYCHHUC IIPU3MBI, MapauIeJIbHOC OCHOBAHUAM,
PaBHO OCHOBAHUSIM.

Ilyctb A,B,C; — nannoe ceuenue npusmel. Torna AA4A,C,C, AA,B,B,
BB,C,C — mapamienorpamMMel.

3uaunt, AB=A,B,, AC=A,C,, BC=B,C, u T.A., TO ecThb
ABC...=A,B,C,... . Uto u TpeboBanoch q0Ka3ath.

6. CkonpKo IuaroHajei nMeeT n-yrojabHas mpusma’?

Tak kak AuaroHajgb NPU3MbI — 3TO OTPE30K, COCIWHAIONINI /BE
BEPIIUHBI MPHU3MBI, HE MPUHAIUICKANIUEC OTHON IpaHH, TO U3 OIHOMN
BEPUIMHBI MOKHO ITPOBECTU Il-3 PAa3JIMYHBIC JWaroHaau. Ho BECpLIVH B
OCHOBAHMU /1, TaK YTO 00IIIee KOJIMYSCTBO THaroHajieh oyaer n-(n — 3).

Otser: n-(n — 3).

7. TloctpoiiTe ceueHHE YETHIPEXYTOJIBHOW MPHU3MBI IMJIOCKOCTHIO,
IPOXOAALIEH Yepe3 CTOPOHY OCHOBAHMS U OAHY W3 BEPIIUH IPYroro
OCHOBAHHS.
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[TycTp, HanpUMep, IUIOCKOCTD MTPOXOJUT Yepe3 CTOPOHY OCHOBAHUS
AD u Bepunny Cj, Toraa orpe3ok C;D npuHaanexxuT ceuenuro. [lanee,
BO3MOXKHBI J1Ba cirydas: nubo AD mepecekaer BC, nubo Her. Ecom AD
nepecekaer BC, TO TOUKYy WX mepecedeHus: obo3Haumm F. F € BC, a
3Haunt F' € (BCC)). [Iposenem otpe3ok FC;. On nepeceuer BB B TOU-
ke K. Torga gerbipexyronsHUK AKC|D OyneT HCKOMBIM CEUCHHEM.

Ecmu AD we mepecekaer BC, 10 AD || BC. Ho BC || B,C), Tak 41O
AD || B|C,, a uepe3 [Be mapaulelbHbIE MPSIMbIE IPOXOIUT CIMHCTBEH-
Hasl IUIOCKOCTh, COZEpIKalias UX. JTa IUIOCKOCTh SIBIISIETCSI HCKOMBIM
CeYeHHEM T K. TOUkU A, D, C| mpuHaIex,aT 3TOH MIOCKOCTH.

8. IlocTpoiiTe ceueHHE YETBIPEXYTOJBHOM MPU3MBI ILIOCKOCTHIO,
MPOXOJISIIEeH Yepe3 TPH TOUYKH Ha OOKOBBIX peOpax MpPHU3MBL.

Ilycts K, M u N — 1aHHbIE TOUKHU.

Bo3MoxHBI TpH cirydast:

1) Touku K, M, N pacnonoxenst tak, 4ro MN || DC u KM || MN.
Torna nnockocTs, npoxoasduas yepe3 Touku K, M u N napasienbHa
wiockoctd Tpaan ABCD, T k. nBe mepecekarontie npsmeie KM u MN
napamiensHsl rpanun ABCD. Iposeaem npsmyio ON || AD. Torga ona
OyJeT mpuHaIJIeXaTh MIIOCKOCTH ceueHus. Tak Kak WHave OHa mepece-
Kana Obl ¥ rpab ABCD, TO ecTb U AD, 4TO HEBEPHO.

Torna uetsipexyroiabHuk KMNO — UCKOMOE CEUEHHE.

2) Touku K, M, N pacmonaraiorcs TaK,
uyro KM || BC, Ho MN ne napauiensHo DC.
Torga yepe3 Touku M u N nposeneM nps-
MYyI0 a, KoTopas nepecekaer npsimyto DC B
HEKOTOpOil Touke S.

Torga S npunaanexur ceueHuro. Yepes
TouKy S mpoBeneM npsmyto b || KM. Torna
b mpuHamnexut cedenuto U b || BC, T.K.
b || KM n KM || BC. Torna AB mepecekaet
npsimyto b B Hekotopoir Touke X. Torma X mpHHAIICKHAT CEUCHUIO.

8
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A Takxe MOXKHO cOeIUHUTh Toul K 1 X 0Tpe3KoM, KOTOPBIH nepeceder
A1A B Hexotopolt Touke O. Torna Touka O TOXKE MPUHAAIEKUT ceye-
HUIO. A 3HAYUT, 4eThIpeXyTroibHUK OKMN — 3TO HCKOMOE CeUcHHE.

OO0mwmii cirydaii:

3) Korna touku K, M, N pacnona-
raroTcsl Tak, 4ro MN He napajuieabHO
DC wu KM ne mapamiensao MN. To-
raa npsamas MN nepecedyer npsMyro
DC B HekoTOpoil Touke F, mpsMas
MK mnepeceder npsmyto BC B Heko-
Topoil Touke X. Touku X u F mpu-
HajauexxaT Iockoctd ABCD, a Taxke MCKOMOMY CEUEHMIO, 3HAuuT,
miockocTs ABCD u ceuenune nepecekarorca no npsamoil XF. Torna
npsmas AB, wim npsimast AD, unu 06e 3TH TPSIMBIX HEPECEKaroT Mps-
myto XF. lonyctum 4B nepecekaer XF B Touke S. Torga Touka S npu-
HAJJIEXKUT U I0cKocT A4, BB, a Taxxke cedenuto. [IpoeeneM mpsmyro
SK. Ona nepecedet pedbpo A4, B Touke O. Tak uto MNOK — nckomoe
CCUCHHE.

9. V mpu3Mbel 0gHO GOKOBOE PEeOpO MEPIEeHANKYISAPHO IIOCKOCTH
ocHoBanus. Jlokaxute, UTo ocTayibHbIe OOKOBBIC peOpa TOXKE MepIeH-
JIMKYJSIPHBI TUIOCKOCTH OCHOBAHHSI.

BokoBbie pebpa npu3Mbl NMapajuienbHbl MEXTy coOOH, Tak 4To Io-
CKOJIBKY OJIHO peOpo MepHeHANKYISIPHO OCHOBAHHUIO, TO 3HAYMT, U OC-
TanbHble OOKOBBIC pebpa ToXke MEepIeHAUKYIIPHBI OCHOBaHHIO. UTO U
TpeOOBaIOCH JI0KA3aTh.

10. B npsiMoii TpeyrobHOM MpU3Me CTOPOHBI OCHOBaHUs paBHBI 10 cMm,
17 cm u 21 cmM, a Beicota npusMbl — 18 cm. HaliauTe muomans ceueHus,
MIPOBEJICHHOTO Yepe3 OOKOBOE pedpo, ¥ MEHBIILYIO BBICOTY OCHOBAHHSI.

8,
1
AL \H NG
B,
A |
r -~
f’ ‘\ Sl
™y Y
A H c

JlaHHBIM cedeHMEeM SIBIIIETCS NPSAMOYTOJIbHUK BHH B co cTopoHa-
mu BB,=18 cm u BH; rne BH — menbias Beicota AABC.
[Hanee, mioniaas OCHOBaHUS C OJTHOM CTOPOHBI paBHA:

S=\p(p-a)p-bXp-c) =
= /24(24-10)(24 -17)(24 - 21) =84 (cM).
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C npyroii cTopoHsl S :%AC -BH , TaK 4TO

BH=25 2284 g,

AC 21
Torua HCKOMad Ijiouajib CCUCHUS paBHa
S, =BB, - BH=18 - 8 = 144 (c™?).
Orser: 144 cM>.

11. bokoBoe peOpo HAKIOHHOW MPHU3MBI PABHO 15 CM M HAKJIIOHEHO
K IJIOCKOCTU OCHOBaHus noJ1 yriioM 30°. Haliaute BBICOTY MPU3MBL.

Ber™

A

BO — nepnenaukynap K OCHOBaHMIO, Tak 4To AABO — mpsmo-
yronbHbiid. 3Hauut, BC=AB-sin/BAC=1 5-sin30° =7,5 (cm).
Orger: 7,5 cM.

12. B HaKJIOHHOW TPEYrONBLHON MPU3ME PACCTOSHHS MEXIy OOKO-
BBIMHU peOpamu paBHbI 37 cM, 13 cm u 40 cM. Haiinute paccrosiane me-
Ky OorbIielt 00KOBOH TPaHBIO M MIPOTHBOJIECKAIIAM OOKOBEIM peOpoM.

[Tycth ceuenne MNK nepneHIuKyISIpHO OOKOBBIM pedpaM IMpPU3MEL.
Torna B AMNK:

MN = 13cm, NK = 37cm u MK = 40cmM.

HckoMoe paccTosiHue paBHO BBICOTE, MpoBeAeHHOM B AMNK k
Oopmmeii ctopone, To ectb NH, tne NH | MK.

IInowans AMNK ¢ 0lHOH CTOpOHBI paBHa:

S=+/p(p-a)(p-b)(p-c) =

J45(45-40)(45-37)(45-13) =/45-5-8-32 =240 (cm).

10
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C npyroif CTOPOHBI S=% MK-NH, Tak 410

NH:A = w =12 (CM)
MK 40

Ortsert: 12 cMm.

13. OcHOBaHMEM NPHU3MBI SABISAETCSA MPABWIBHBIA MIECTUYTOIBHHUK
CO CTOpOHOH @, a OOKOBBIE TpaHW — KBaApaTel. Haiimute nuaroHamn
HPU3MBI ¥ TUIOIIA €€ AUaroHaNbHBIX CeUCHHUH.

' ] C,
1
D
v ".-‘—"B' "‘:"\‘
~T . 5
’t’-_o—‘ C
A B

JlnaroHanbHble CeUeHMs MPU3MbI — 3TO NPAMOYTOJIbHUKN AA DD
u AA,C,\C. danee, AA,=a, AD=2a (mnameTp OMHMCAHHON OKPYKHOCTH) 1

AC=a \/3 (o Teopeme kocuHycoB U3 AABC).
Tak 4To noa U CEYeHU paBHBI:
Si=AA, - AC= a- a\/§=a2\/§ W
S,=A4, - AD = a-2a=2a’.
I[l/IaFOHaJ'II/I IMMPU3MBI BBIYUCIAKOTCA 10 TECOPEME HI/l(baropa:
AD= 4472 + AD? =+Ja® +4a® = 5a* = a5 = d;,
AC= \/AAlz +4C* =Va? +3a% = V4 =2a=d,.
OrtBer: S, :azﬁ 1S, = 2a2; d, :a\/g s dr=2a.

14. B mpaBHIbHOW IIECTUYTOJILHOM NpH3ME, Y KOTOPOH OOKOBEIE
TpaHW — KBaJpaThl, MPOBEIUTE IUIOCKOCTh YEPE3 CTOPOHY HIKHETO
OCHOBaHMS W IIPOTHBOJIEKAIIYI0 €ii CTOPOHY BEPXHEro OCHOBAHMS.
CropoHa ocHOBaHHMS paBHa a. HalimuTe miomanb NOCTPOSHHOTO cede-
HUSL.

E| Dl‘
70 )
.,
LY l': Il‘\ C
AR (!
[N ’ X
L [ PR
rlh:’E o R
17
4\ c
o A 8 F

11
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JlaHHOE ceueHne MpoXoIuT depe3 ocHoBaHue AB u E\D;. O6o3HaunM
TOUKy nepeceueHust npssmbix AB n DC touka F. Torga F' npuHauIe)KuT
TUTOCKOCTH cedeHus, a Taoke miockoctd CC D C. Tak 4ro mpoBemem
npsmyto D\ F, kotopas mepeceder pedbpo CC B HEKOTOPO TOUKe X.

Hanee, nponomxum npsimele EK U AB 10 UX NEepeceueHus B
Touke O. DTa TOYKAa MPUHAIICKHUT IUIOCKOCTH CEUEHHs, a TaKXKe
rpanu KK E\E. Torga nposeaem npsmyio OF |, koTopas mepeceder
pebpo KK B HEKOTOpoO# Touke Y.

llectuyronshuk ABXDE|Y — wuckomoe cedyenue. Haiinem ero

wiomans mo Qopmyne S = , rae S — IuIomaas OCHOBAHHS

0s oL
HPU3MBL, @ 0. — YroJI, KOTOPBIH 00pa3yeT NaHHOE CEeYeHHE C IUIOCKO-
cThio ocHoBaHMA. Tak xak EAL1AB, To u E1A1AB (1o Teopeme o Tpex

nepneHaukysipax). Tak uro LEAE\= a. Hanee, EE| = a, u AE =a\/§
(o Teopeme kocuHycoB u3 AAEK). [lanee, mo Teopeme Iludaropa
AE, = wlaz +(a\/§)2 =2a, TaK 4TO COS Ol _AE = a\/g =£.
AE,  2a 2
S= 2SAKE + SAEDB = AK-AE-sin/ZAKE + AE-DE =

2

= a%sinl120° + a-

2
Tax gto S'= S :M:&zz.
cosa 2\/5

Otser: S'=34°.

15. Yepes CTOPOHY HMXKHETO OCHOBAHUS MPABUIIBHON TPEYrOIbHOMN
NPU3MBI ITPOBEJCHA IUIOCKOCTD, MepeceKaroiasi OOKOBbIE IpaHH MO OT-
pe3kam, yroil MeXIy KOTopbsIMu o.. HaiiniuTe yron HakioHa 3TO# 1ioc-
KOCTH K OCHOBAHHUIO IIPU3MBL.

B,
1
]
y A
' LA X I C,
[ R
.r"z"‘-’ﬂ\.‘
‘e lh LY
55- lr X )
A H [

ITycts AOC — nannasa mnockocts. IIposenem BH1AC. Torpa no
Teopeme o Tpex neprneHaukyisipax OH1AC. 3naunt, LOHB —WucKo-
a~3

5

Mbli. [lanee, B paBHOCTOpoHHEM A4ABC BBIcOTa BH=

12
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Tanee, 4AOH=% z40c=2.

Tax uro B AAOH: O. ~AH __a .
tgg Ztg2
2 2
s aV32ie a
Jlanee, B AOBH: cos/OHB=——= — 2.3 “tg—.
OH 2a 2

Tak yto LOHB=arccos (\/gtg %j .

OtBeT: arccos (ﬁtg%) .

16. B mnpaBuibHOM 4YeTHIPEXyrolpHONW NpPU3ME uepe3 CepeUHBI
JIByX CMEXHBIX CTOPOH OCHOBAaHHUS IIPOBEJEHA ILIOCKOCTb, Iepece-
Karomasi Tpu OOKOBBIX peOpa M HAKJIOHEHHAs K IUIOCKOCTH OCHOBAaHUS
nof yriom o.. CTOpoHa OCHOBaHUS paBHa d.

HaiinuTe nnomans Noy4eHHOrO CEYEHHUS.

1
1
1
”, \
S
A8 1 #e
\u‘_ 2N
A M D
ABCNM — 3T0 opTOroHajgbpHas HpOeKIMs ceueHus. Torga eciu
S — mnomanas ABCNM, To miomaas ceueHus S’ = Sl .
cosal
1
I[anee, S= SABCD — SMND = AD2 *E MD - DN =
1 2
=d- —-£~£:1a2.TaKqToS’= S = Ta .
222 8 cosa  8cosa
2
OrtBer: a .
8cosa

17. B npaBuiIbHOM YETHIPEXYTONBHOM NPU3ME IIOLIalb OCHOBAHUS
144 cM?, a BeicoTa 14 cMm.
Hailingute nuaronanb npu3Msl.

13
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Tak kak mpu3Ma MpaBUIIbHAS, TO B OCHOBAHUU €€ JICKUT KBaJpaT U
€ro IIoa b paBHa:

S=d. Tormaa = \/§=\/ﬂ =12(cm).

Jlanee, 3aMeTHM, YTO MpPaBUIIbHASL YETHIPEXYTONbHAS MPU3Ma SIBJIS-
eTCsl MPSIMOYTOJIbHBIM MapaUIeNEHIIeIOM, TaK 4YTO KBajpaT 000
JTUaroHaIM PaBeH CyMME KBaJpaToOB TPEX €ro M3MEPEHUil, TaK uTo:

d=va®+a® +h> =122 +122 +14% =22 (cm).
OrtBeT: 22 cM.

18. B mpaBuIIbHOI 4YeTHIPEXYroJIbHONH NpPHU3ME IUIONIAh OOKOBOM
rpanu paBHa O HaiiauTe miomaas 1MaroHaabHOTO CEYECHUS.

c,
1
A, 1
1
1
I
B
===z +C
>, -1
s - -
A D
Tak kak OOKOBasi TrpaHb — TPSAMOYTOJNBHHUK, TO €€ IUIOIIAJAb

0=AA"AD. A Tak Kak OCHOBaHHE NPU3MBI — KBajpaT, TO JUArOHAIb
AC=AD \/5 . Torpa mnomaas 1MaroHaabHOIO CEYCHHUS:

S=AC-AA, =2 -AD-44,=0-2 .

OtBeT: Q\/E .

19. CtopoHa OCHOBaHMS NPABUIIBHOW UYETBIPEXYTOJIBHOM MPHU3MBI
paBHa 15 cm, BelcoTa paBHa 20 cM.

Haiinute xparuaiiliee paccTOsHUE OT CTOPOHBI OCHOBAaHMS A0 HE

HepeceKa}omeﬁ €€ AuaroHajin MIPU3MBI.
D, c

B,

~ ""gq_ o

Nz T
--7>c

ITposenem mnockocts A1BCD, a yepe3 pebpo AB mpoBeaeM Iioc-
KoCcTh ABMN, nieprieHAuKyJISpHYo TockocT A B CD.

14
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Tak kak AB mnepneHAMKYJsipHAa OOKOBBIM TpaHsiM, TO ABMN —
HIPSIMOYTOJIbHHUK.

IIycts O — Ttouka nepeceuenuss AC u MN. Ilposenem OK L AB.
Torma OK=BM.

B mpsimoyronsaom ABB,C:
B\ C= \/ BBI2 +BC? = \/ 202 +152 = 25(cm) (o Teopeme ITudaropa). To-
raa wiomans ABBC: S = \/p(p—a)(p—b)(p—c) =4/30-15-10-5 = 150(c™?).
2§ 2-150

1
C oii ctoponsl, S=— BC-BM, tak uro BM=——=—"—""—=12(cm).
Apyr P 5B BC 25 (cm)

Hy n OK=BM=12 (cm).
OtBert: 12 cMm.

20. B mpsmoit TpeyronapHOI pu3Me Bce pedpa paBHBI. bokoBas 1mo-
BEPXHOCTh paBHa 12 M’.
Haiinute BrICOTY.

Tak kak Bce peOpa paBHBI, TO OOKOBBIE I'PaHU SIBJISIOTCS KBajpara-
Mmu. Jlanee, ruioniaab OAHON IPaHU paBHA TPETH IUIOIIAIU OOKOBOH IMO-
BepxHocTH: 12 : 3 = 4 (v?). 3HauMT, CTOpPOHA KBajpaTa paBHA

Ja=2 (m). Toraga pebpo NPU3MBI PaBHO BEICOTE U PABHO 2 M.
OtBer: 2 M.

21. bokoBasi IOBEPXHOCTh NMPABMWJIBHON YETHIPEXYTOJIBHON MPU3MBI
32 M, a monHast oBepXHOCTh — 40 M.
Haiinute BbICOTY.

Tak kak miIomaab NOBEPXHOCTH S = Sgox + 2Socx, TO TIIOIIATL OCHO-
BAHHS PaBHA Soe, = (40-32) : 2 = 4(v?).

B ocHOBaHHMHM HAXOIMTCS KBAJpaT, TaK KaK MpH3Ma MpPaBIbHAsS, TaK
4TO CTOPOHA KBA/PATa PaBHA v/4 =2 M.

BokoBasi TOBEpXHOCTh MPABHIBHON MPHU3MBI paBHA Sgoc=p-h=4a'h,
TaK uto h=S:(4a)=32 : (4 - 2) = 4(m).

OtBeT: 4 M.

22. B HaKJIOHHOHW MPH3ME MPOBEICHO CEUCHHUE, MIEPICHIANKYIIPHOE
OOKOBBIM peOpaM U IepeceKaroliee Bce 00KOBbIe pedpa.

Haiizute 60KOBYIO MOBEPXHOCTH MPU3MBI, €CIIU MEPUMETP CCUCHUS
paBeH p, a O0KOBBIE pedpa paBHEI /.

3ajaua pemreHa B yueOHuke 1. 176, cTp. 65.

15
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23. PaccrosHus Mexay NapajuieIbHbBIMU MPSIMBIMH, COAEPKALIUMU
6okoBbIe peOpa HAKJIIOHHOH TPEYToJbHOM NPU3MBL, PaBHBI 2 CM, 3 CM U
4 cM, a OOKOBEIE pedpa — 5 cM.

Haiinure 60K0BYIO MOBEPXHOCTD MPU3MBI.

A
IIposenem ceuenne MNK, neprneHIUKYIIPHOE OOKOBBIM peOpam.

Torna croponsl AMNK paBHBI pacCTOSHUAM MEXAY IapasuieiabHbI-
MM IIPSIMBIMH, COIEPKALIUMHU pedpa.

Hanee, ruoniap OOKOBOW IMOBEPXHOCTH HAKJIOHHOM MPU3MBbI pPaBHA
MIPOM3BEICHUIO TIEPUMETPA CEYEHHS, IEPICHIUKYISIPHOTO OOKOBBIM
pebpam, Ha JuIMHY 60KOBOTO pedpa. Tak dro

Soox =p * [ = (243+4) - 5 =45(cm?).

Ortger: 45 cm”.

24. Tlo cropoHe OCHOBaHHSA a U OOKOBOMY peOpy b Haiimurte mOJ-
HYIO TIOBEPXHOCTh MPAaBWIBHOM MPU3MEL: 1) TpeyromsHOM; 2) 4eThIpex-
YTOJIEHOM; 3) MIECTHYTOJIFHOM.

[TosHast MOBEPXHOCTH MPHU3MBI BEIYHCIIAETCS IO hopMyIIe:

S= SGOK + 2S0cu-
1) OcHoBaHue MMPpU3MbI — paBHOCTOpOHHI/Iﬁ TPCYTOJIbHUK, TaK 4YTO
a*\3

ero Immomangb S = 1 [Tnomans OOKOBOW IMOBEPXHOCTH

Seox =p - [ =3ab.
a®\3
5
2) OCHOBAHHE PH3MBI — KBAJPAT C IUIOMABI0 Soe, = a°. Il0IIams

0GOKOBOI TOBEPXHOCTH Sgox = p-l = 4ab. Tax uto S = 2a’+ 4ab.
3) OcHoBaHMe NPU3MBI — MPaBIIBHBIN MIECTUYTodbHUK. Ero mio-

.azx/g_az?a\/g
4 2

Tax yto S = 3ab +

magb Syy = 6 A mionrags OOKOBOH MOBEPXHOCTH

Séox = p-l = 6ab. Tak uro S = 6ab + a®3 \/5

16
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26. Y napajuieienunea TpH IPaH HMEIOT MoBepxHOCTH 1 M7, 2 M°
w3
Yemy paBHa NOJIHAs TOBEPXHOCTH Mapaieenunena’?

VY mapannenenuiiea MPOTHUBOIIOIOKHBIE TPAaHH PaBHBI, a 3HAYUT,
MMEIOT paBHBIC TUIOMIAW. Tak 4To JaHHBINA MapajuIeNenuIe] UMeeT IBe
IpaHy ¢ TIomaabko | M2, JIBE TPaHU C IUIOMIAbIO TIO 2 M’ 1 1Be TpaHu ¢
IUIOIIAABIO 10 3 Mm%, Tak uTo ILJIOIIA/Ib TIOJTHOW MOBEPXHOCTH

§S=2-(1+2+3)=12 ().

Orger: 12 M.

27. UzBecTHBI yTIiIbI, 00pa3yeMble peOpaMu mapasuieNenunea, cXo-

JIIIMMUCS B OHOW BepimHe. Kak HalTH yriibl Mexmy peOpaMu, cXo-
JIIAMUCS B IFO0O0H pyToit BepiuHe?

[pu Bepumne A LA AD = o, LA\AB = B u £ZBAD = vy. Tak kak
BCe rpaHy Mapajienenumnena — napayuenorpammsel, £C= £A4; =y (kak
MIPOTHBOIOJIOXKHBIE B Mapajuienorpamme), £B = ZD =180° — y (B ma-
pasuteniorpamme ABCD).

Hanee, £/B1A\D, = £B,C\D, = £ZBAD = ZBCD = y (TaKk Kak MpoTH-
BoJIeXKale rpanu paBHol). anee, LZABC=/LADC=/AB,C\= £LA,D,C=
= 180° — Y, ZAlAB = éAlBlB = ZD1C1C = B, éAAlBlz 4BIBA =
=4C1CD = ADDIC = 180° — B, AAIAD = LA]DlD = ABIBC = o,
ZAAlDl = ZDlDA = LBBIC: ZC1CB =180° —q.

28. JlokaxxuTe, 4TO OTPE30K, COSAMHSIONIMNA LIEHTPHl OCHOBAaHUMN
napajuieJieue a, napauiesicH 00KOBEIM pedpam.

17
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LeHTpsl OCHOBaHWIA MapayUICICNUICa  SBISIOTCS — TOYKAMH
nepeceueHust AuaroHaneil mapamienorpammoB ABCD u A,B,C\D;.
Hamee, ABCD = A,B;C\D; (kak TpOTHBONOJOXHEIE I'paHH). Tak 4To

AC = A]Cl, n 01C1 = 0C= %AC Tak xak 01C1||OC n 01C1 = OC, TO
0,C, OC — mnapamnenorpamm, tak uro OO||CC,. Yto u TpedoBamoch

JIOKa3aTh.

29. B npsiMoM mapajuieienuieie CTOPOHBI OCHOBaHHUA 6 M U 8 M
obpasytor yrox 30°, 6GokoBoe pedpo paBHO 5 M. Haifmute monHyto mo-
BEPXHOCTB 3TOT0 Mapaiesenunesa.

B, C,
AL
‘ b,
2B |,
30" ¢
A D

[MomHas MOBepXHOCTH MPSMOTO MapajUieNienuea papaa S=25,+5;.
[Mnomane mapamnenorpamma ABCD, SBISIONIETOCS OCHOBaHUEM,

paBHa Sy = AB --AD - sin30°=6 - § - % = 24(cm?).

A 1momans 60KOBO MOBEPXHOCTH pPaBHA

Soox=p * | =2(AB + BC)AA4, =2 - (6+8) - 5= 140 (cm?).
Tax uto S =2 - 24 + 140 =188(cm?).

Otser: 188 cm®

30. B npsimoM napajuieNienuneie CTOPOHbl OCHOBaHUS 3 ¢cM U § cM,
yron Mexy Humu 60°. Bokoast ToBepXxHOCTb paBHa 220 cm”. Haifute
MTOJTHYIO TIOBEPXHOCTb.

[TomHas MOBEpXHOCTH Mapajuienenumnena paBHa S = Sgot2S,c; Tak
KaKk B OCHOBAaHMHW JICKUT Mapajuienorpamm, To S; = ab - sino =

=3.8-5in60°=12+/3 (cM?). A S = 220 oM’ (110 yCIIOBHIO).

Tak uto S=2 - 12+/3 +220 =220 + 24+/3 (cM?).

31. B npsmoM mapasuienenumnesie CTOPOHbI OCHOBAaHUS 3 CM U 5 CM,
a OJlHa U3 MaroHalieif ocHoBanus 4 cM. HaiiauTe GoblIyto MaroHab

napauielieune/a, 3Has, YT0 MEHbBINAs THaroHajab 00pa3yeT ¢ ILIOCKO-
CTBIO OCHOBaHUs yrou 60°.

18
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D c, ITo ycnoButo A;D; = 3cm, D|C; = 5Scwm,

S DBy = 4cm. Tak Kak OCHOBaHHUE SIBIISICTCS IIa-

A =G0 payienorpaMMoM, a y nag)annenorpaMMa CyM-

! - 8, Ma KBaJpaTOB IUArOHAJeH paBHAa CyMME KBaJ-

: <l paToB ero cTopoH, T0 2 A;By’ + 2 - A\D\* =
-=cd= _ 2 2
Jom TN, c =A4,C,"+B\D,".

L Tax uro:

=x/2-32 +2.52-4% = \/5_2 (cm). Tak uto 4,C>D,B;, a 3HauuT, IUaro-

Hanb BD — menbias, a A;C — OoJibIias.
Jlanee, B ABB,D,: BB\=B,D;1g60°=4 /3 (cm). CCi=BB,=4 /3 cm.
Hainee, B ACC14, no teopeme [udaropa:
A,C= JA4CE+CC? = (52)% + (@3)? =100 =10 (cm).

Otset: 10 cm.

32. Haliaute nuaroHajy MpsIMOTO TapajulesienuIeia, y KOTOpOro
Kak/10€ pedpo paBHO @, a yToJ OCHOBaHMS paBeH 60°.

n
A 13 D! I’
T K
[
1
B{'r'\
,/‘:""::
PRS- C
- )
A D

Tak kak kaxmoe peOpo paBHO a, To AABD — paBHOOEIpPEHHBIN
(AB=AD=a) u tak xakx £BAD=60°, To AABD siBnsercs paBHOCTOPOH-
HUM U BD = AB =a.

Haiee, n3 nmpsmoyroneaOoro ABB D 1o Teopeme [Iugaropa

BiD=BD? +BB? =\a? +a® =a\2 .
B AADC mio Teopeme KOCHHYCOB

AC=AAD? + DC? —24D-DC-cos120° =

=Ja2 +a’ =24’ (—%) =a\/§.

A u3 mpssmoyronsHOoro AACC, o Teopeme [Tudaropa:
AC= AC? +CC =\3a? +a” =2a.
Otser: av2 u2a.
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33. bokoBoe pedpo MPSIMOTO IMapauIeIenuIea 5 M, CTOPOHBI OCHO-
BaHusg 6 M 1 8 M, a oIHA W3 AuaroHanael ocHoBanus 12m. Haiigure nua-
TOHAITN TTapauIeTIeTIAIICA.

OcHoBaHme mapajuienenunena — mapamienorpaMmm ABCD co cro-
ponamu AB=6 M, AD=8 M u nuaroHainbsio AC=12 u. Tak kak B mapain-
JeorpaMMe CyMMa KBaJpaTOB BCEX CTOPOH paBHA CyMME KBaJApaToB
JaroHayeu, To 2-AB*+24D*= AC*+ BD?. OTKyna moxyqaem:

BD=2- AB® +2-AD? — AC? = V2.6 +2-8 —12% = /56 (m).
Haiee, B mpsimoyronbHOM AACC| o Teopeme I[Tudaropa:

AC, = \/AC2+CC12 :\/122+52 = 13(M). A B THpSAMOYTOJHGHOM

ABB.D  B.D=yBD? + BBE =[J56) +5% =BT = 9(u).

Otser: 13 Mu 9 M.

34. B npssmom maparurenenunene 60koBoe pedpo 1M, cTOPOHBI Oc-
HoBanusg 231M u 114M, a IuaroHajd OCHOBAaHMSI OTHOCATCS Kak 2:3.
Haiingure miomany JuaroHajJbHbIX CEYEHHUH.

OcHOBaHHE MapaUIesienunea — MapauIeJIorpaMM CO CTOPOHAMH
a; =23am 1 a; = 11am u aquaroHansMu d, U dp, OTHOIIEHUE KOTOPHIX
dy :dy=2:3.Ilycts d, = 2k, Torma d, = 3k.

B mapamienorpaMmme cymMma KBaJpaToOB BCEX CTOPOH pPaBHA CYMMeE
KBaJIpaTOB [UaroHaJIeH, TaK 4TO
2a.2+ 20,2 =d* + dzz, TO €CTh
2-23%+2 - 117=(2k)*+ (3k), 13k* = 1300, k=10 (am).

Tak uto d; = 20(am) u d, = 30(mm). Janee, Beicota 2 = 1M = 10aM u
TUTOIIAIV JHATOHAIBHBIX CEUYCHUH BRIYHCIISIOTCS TIO (hOpMyTIaMm:

Sy=d;-h=20-10=200(am>) =2 (m).

Sy =d,-h=30-10=300(am>) = 3 (m).

Otser: 2m* 1 3M%.
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35. Haiinute nuaroHainu OpsIMOYTOJIBHOTO Mapajuielienurena 1o
Tpem ero mmepenusm: 1) 1,2,2;2)2,3,6;3)6,6,7.

KBampar amaroHamd MpsSMOYTOJBHOTO TIapaUIesIeTuIie/ia PaBeH
CyMMe KBaJIpaTOB TPEX €ro U3MEPEHHI, TO €CTh & =a+ b+ A Tax

ato d= va>+b*+c? :

d=1?+22+2% =9 =3;
2)d=v22+32+6% =49 =7;
3)d=V6>+6>+7% =121 =11.

36. PeOpo ky0Oa paBHO a. Haligure paccTosiHue OT BEpUIMHBI KyOa
J10 €ro JUaroHajiv, COeUHSIOEN ABE APYrUe BEPIINHBI.

Hmeem A,D = a2 (3 AAA,D). danee, AA1B1D — mnpsMoyrosns-
e, A\B,= a, A\D ZxE .

B' C'
n D
A, "_:i"H
$ A}

’?' g
A D

Janee, kBagpaT nuaroHaau B HPSAMOYTOJBHOM MapaiieNenumnese
paBeH CcyMmMMe KBaapaToB TpexXx €ro Hu3MepeHuid, TO ecTh

B1D2 =+d+ az, Tak 4o B1D = a \/E
[Tnomans A4,B,D paBHa:

S = %AIBI -A1D=%A1H' B\D, Tak uto

AIBI~A1D_a-a\/E_a E
B,D a3 37

OtBerT: a\/z.
3

37. B npsAMoyroJibHOM TapajuieNienuneie CTOpOHbl OCHOBaHUS 7 M
1 24 1M, a BbICOTa MapajuieNenumena 8 am.

Haiinute miuomaapr 1MaroHalbHOrO CEUYEHUS.

OcHOBaHUE MapajieNenunea — MOPsIMOYTOJIbHUK CO CTOPOHAMU
a;="7TaM " a, = 241Mm.

Torna ero quaronans mo Teopeme Iludaropa:

b=va? +b? =72 +24* = 25(am).

AlH:
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JlmaroHaipHOE CEYCHHE — HTO NPSIMOYTOJBHUK CO CTOPOHAMH
b=251m u ¢c = 81M (BBICOTA).

Torna mion@anp [MaroHaaIbHOTrO CEYCHUS paBHa:
S=b-c=25-8=200(um>) = 2(m").

Otser: 2 M°.

38. HaiinnTe moBepXHOCTH MPSIMOYTOJIBHOTO MapauieNienuiesa 1o
TpeM ero m3mepenusMm: 10 cm, 22 cm, 16 cm.

IIycte a = 10cm, b =22 cMm u ¢ = 16 cM — u3MepeHus mapauiese-
nunena. Tak Kak MPOTHUBOIOJIOKHBIE TPAHW PABHBI, TO W TUIOMIAIN UX
PaBHBL. A 3HAUWT, IUIOIIA/b TOBEPXHOCTH NapaulesienuIIe/la paBHa!

S = 2ab+2bc+2ac =2-10-22+2-22-16+2-10-16 = 1464 (cM?).
Otsert: 1464 cv”.

39. Haiinute GOKOBYIO TOBEPXHOCTH MPSIMOYTOJILHOTO Tapaliiesie-
MUIeIa, €CIM ero BhICOTA /1, TUIOIIAAb OCHOBaHHS (), a IJIONIA/h Jua-
TOHAIBHOTO ceueHus M.

OcHOBaHHE mapajuleienunesa —IIpSIMOYTOJBHHUK CO CTOPOHAMH
AB=awn AD = b.
Torna auaronans BD HaxomuMm mo teopeme [Tudaropa:
BD =va?+b> .
A momaap OCHOBaHUS paBHA
Q=AB-AD=a-b.
[Tnomane mpsmoyronsHuka BBDD, paaa M = BD - h, Tak 4TO

BD = M .
h
M2
CrieoBaTenbHO: h_2 =a*+b*,a0=ab.
Torpa:
M? M?

h—2+ 20 =a’ + b* + 2ab, To ecTh h—2+ 20=(a+b).

{ 2
Tak yt0: a + b= AZ—2+2Q.
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[Tnomans GOKOBOM IOBEPXHOCTH paBHA:
2

M
S=P -h=2a+bh=2h h—2+2Q=2,/M2+2Qh2 )

40. [lnaroHanu TpexX TpaHel MpsIMOYTOJBHOTO Mapaiiefenuresna,
cXoJsmuecs B OQHOW BepIIMHE, paBHBI a, b u ¢. Halimute nuHelHbIe
pa3Mepsl apajuieenunesa.

¥y

Ilycth X, y, z nuHeliHbIe pa3Mepbl NPSIMOYTOJIBHOIO Mapajuieenu-
nena. Toraa mo Teopeme ITudaropa:

x2+y =
y2+zz—a2
2 =p?

Crnoxum IEPBLIC IBA YPABHCHUS U BBIYTEM TPETHE:

W=+ d- b TaKqToyi1 %(02 +a’ -b?).

1
AHanormuHo: 27°=a*+b*- % z= E(C2 +a’-b?)
/ 1
u 2°=b"+c*d, x= E(b2 +c?—a?).
41. OcHoOBaHHE MUPAMUABI — PaBHOOEAPEHHBIH TPEYrOJIbHUK, Y

KOTOpPOI'o OCHOBaHHe paBHO 12 cM, a 6okoBas cropoHa — 10 cm. Boko-
BbIe TPaHM 00pa3ylOT ¢ OCHOBAaHMEM paBHbIC IBYI'DAHHBIE YIJIbI, CO-
Jepxarnue 1o 45°. Haiinute BEICOTY NHpaMUIBL.

A
NS5

c
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IIposenem nepnenaukysp SO K MIOCKOCTH OCHOBAaHUS U MEpIEH-
qukynsapsl SK, SM u SN k ctoponam A4BC. Torza no teopeme o Tpex
neprnenaukyisipax OK | BC, OM 1 ACwu ON L AB.

Torma, ZSKO = £ZSMO = ZSNO = 45° — xak JHHEHHBIE YTJIBI
JIAaHHBIX JBYTPAHHBIX YIJIOB.

A cnenoBaTenbHO, NMPSIMOYToibHBIE TpeyronbHUkd SKO, SMO u
SNO paBHBI IO KaTETy U OCTPOMY YTIIy.

Tak uro OK=OM=O0ON, To ecTh TouKa O SBISETCI IEHTPOM OKPYXK-
HOCTH, BriucanHou B A4ABC.

Bripazum mmomane npssmoyronsHuka ABC:

S=p(p—A4B)(p—AC)(p— BC) =16-(16-10)-(16—10)- (16—12) =48(cm)

C npyroii cTopoHsl, S =p - r. Tak 4ro r -5 % =3 (cm). OK=r=3 cm.
p

Tak kak B MIpsIMOYTOJIBHOM TpeyroibHuke SOK OCTpBIil yroil paBeH
45°, To ASOK sBnsiercst paBHOOeapeHHBIM U SO=0K=3 cMm.
Otgert: 3 cMm.

42. OcHOBaHUE NMUPAMUABI — IPSIMOYTOJIBHUK CO CTOPOHAMHU 6 cM
n 8 cM. Kaxxoe 6okoBoe peOpo mupamuzsl pasHo 13 cm.
Beruncnure BEICOTY MTHpaMUIbL.

Tak xak S4 = SB = SC = SD, T0 npAMOYTOJIbHBIE TPEYTOJIbHUKH
ASO, BSO, CSO n DSO paBHsl 10 THLIOTEHY3€ U 001IeMy katety SO.

Torma AO = BO = CO = DO, a 3uaunt, Touka O SBISETCSI TOUKOMI
nepeceuenust AC u BD.

B A4BD:

BD=+ AB* + AD* =62 +82 =10(cm). Tora

OD :% BD = 5(cm). [Janee,
B ASOD 1o Teopeme ITudaropa:

SO =VSD? —0D? =+/132 -5 = 12(cm).
OtsBert: 12 cMm.
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43. OcHOBaHMEM NUPaMUIBbl SBJISETCS NMPAaBUIBHBII TPEYrOJIbHUK;
0JlHa U3 OOKOBBIX I'paHeil MepreHIMKYIIpPHa OCHOBAHHMIO, a JIBE APYTrHe
HaKJIOHEHbI K HEMY IOJ] YTJIOM OL.

Kak HakJIOHEHHI K IIOCKOCTH OCHOBAaHUS OOKOBEIE pedpa?

Homyctum, mutockocts SBC nepHeHINKYIsIpHA OCHOBaHMIO. Torma
SK 1 BC sBnsercs BeicoToil mupamunbl. [Iposemem SM L AC u
SN L AB. Tlo Teopeme o Tpex nepreHaukysipax KM 1 ACu KN L AB.
3naunt, LSNK = ZSMK = o Kak THHEHHBIE YTl JaHHBIX IBYTPAHHBIX
YTJIOB.

Torma ASMK = ASNK mo karety um octpomy yriay. Tak d9to
MK = NK. Nanee, AMKC= ANKB (tax kak MK = NM u £/ C=/B =60°).

Tak uto KC = KB :% .
Janee, B ACMK:

MK =KC - sin 60° =

V3 a3
2 4
a3

B ACAK: AK = AC - sin 60° :T.

NG

B ASMK: SK = MK - tgo. = “T - tgoL.

a
2

BASCK: tgssck— SK _af3tea2 3
KC 4.a 2
H }

ZSCK = ZSBK = arctg (Ttgoc

tga

BASAK: tgs/SAK =K _ a3 1g0-2 ~Liga.

AK 403 2

Tak yto £LSAK = arctg (% tga) .
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44. B ocHOBaHUM NMUPAMUABI JICKUT NPSIMOYTOJbHBIN TPEYTONBHUK
¢ runoTenysoit a. Kaxmoe 60koBoe peOpo 00pasyeT ¢ IMIOCKOCTHI0 OC-
HOBaHUsA yroi (. Halinute ee BrIcOTY.

c

Ioctpoum BeicoTy nupamuasl SK. Torma mnpsMOYToJIBHBIE Tpe-
yroneHUKH SAK, SBK, SCK paBHBI 110 KaTteTy U ocTpoMy yriay (SK —
o0mmit xatet u octpbie yribl B). Tak uro AK=BK=CK, TO ecTb TO4Ka
K siBnsieTcst IEHTPOM OKpY>KHOCTH, OTIMCAHHOW OKOJIO OCHOBAHHMS, TaK

uyto K nexwur Ha runorenyse BC u CK = KB :% .

Hanee, B ASKC: SK=KC-tgp= %.

atgpP
5

OtBeT:

45. OcHOBaHME MUPAMHUIBI — MPSIMOYTOJBHBIM TPEYTOJBHUK C Ka-
TetaMu 6 ¢cM U 8 cM. Bee aByrpaHHbIe yIiibl IpU OCHOBAaHUU MHpPaMHU-
JIbel paBHBl 60°. Halinute BBICOTY NUpaMUbL.

IIpoBenem SO — BbICOTY MupaMuAbl U NepneHuKyIsapsl SK, SM u
SN k cooTBeTcTBYIONIMM cTOpoHam AABC.

Toraa no Teopeme o Tpex neprnenaukyisipax OK L BC,OM 1L ACwnu
ON 1 AB. Tak uto £SKO = ZSMO = ZSNO = 60° — nuHelHbIe YIIIbI
JIaHHBIX JBYTPaHHBIX YITIOB. 3HauuT, TpeyrousHuku SKO, SMO u SNO
paBHBI 10 KaTeTy U ocTtpomy yriay. Torna OM = OK = ON, To ecThb
Touka O SABIAETCS IEHTPOM OKPY)KHOCTH, BIHMCAaHHOW B OCHOBaHue. B
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npsiMoyroiabHoM AABC: AB = \/AC2 +BC? :\/62 +82 = 10(cm). To-
raa mwiomanb AABC paBHa:
= lAC .BC= 1,
2 2
Tax 4ro r _S5_2_ 2(cm).
p 12

6 -8 =24(cm?). C JIPYTO# CTOPOHHL, S = pr.

Tanee, 8 ASMO: SO = MO - tg 60°=r - /3 =24/3 (cm).
Otset: SO = 24/3

46. OcHOBaHUE TUPAMUJIBI — TApaLIEIOrpaMM, Y KOTOPOTO CTOPO-
HBI 3 ¢cM ¥ 7 CM, a OJTHA U3 IUaroHayieu 6 cm.

BricoTa mupamMuasl MPOXOAUT Yepe3 TOUKY NepecedeHus AuaroHa-
nei, ona paBHa 4 cMm. Haiinure OokoBoe peOpo nupamupl.

)

A ]

Tak kak OCHOBaHWE TUPaMUIBI — Mapaiienorpamm, To BO = DO u
AO = OC.

Torna tpeyronsauku A0S u COS paBHBI 10 ABYM KateTam. Tpe-
yrossHuKY BOS u DOS Taxxe paBHBL

Tak uro BS = DS u AS = CS. [Janee,

op=LBp=L.6=30cm).

2 2
B ADOS no teopeme [udaropa mmeem:

DS=1/S0% +0D? =42 +3% =5(cwm).
BS=DS=5cm.

Janee, B mapanienorpaMMe cyMMa KBaJpaTOB BCEX CTOPOH paBHA
CyMMe KBaJpaTOB JHaroHanei, 1o ects 2 - AB*+2 - AD*= BD*- AC%.

Tak ato, AC = 24B> +24D* - BD? =232 +2.7% 62 =+/30 (cm).
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[Hostomy AO = %AC =%\/% :\/% (cM) 1 B TPSAMOYTOJIEHOM
AAOS 1o Teopeme [Tudaropa morygaem:

AS= S0 + 40? =42 +(420)* = 6(cm).
CS=A4S=6cwm.

47. OcHOBaHNE HPaAMHUIBI — POMO C JHATOHAISIMU 6 M U § M; BEI-
COTa THPAMUABI TPOXOAMUT 4Yepe3 TOUKY IEepPEeCeUeHU auaroHayei
pombOa u paBHa 1 M. Haiinnte 60KOBYIO MOBEPXHOCTh MUPAMH/IBI.

S

C
A P K
M D
AAOD = ACOD (tak xak AO = OC :%AC u OD — oOmas).

Torna Beicotsl OM=0K. 3Hauurt, npsmoyroiasHsle ASOM n ASOK
paBHBI IO 1BYM Karetam. Tak uto SM = SK.

ITosToMy BO Bcex GOKOBBIX TPAHSX BBICOTHI, IIPOBEJCHHBIE K CTOPO-
HaM OCHOBaHUSI, paBHBI. Tak 9To IO OOKOBOH IIOBEPXHOCTH paBHA

Soox = %P-SM: %~4AD -SM=2-AD -SM.
Tak B AAOD: AO =%AC= 4 m,a OD =%BD = 3 m. Tak uro o

teopeme ITudaropa AD =+vA0*+0D* = 5 (cm). Janee, miomans
AAOD pagHa:

S=%A0 -OD=%0M~AD.

OM:M:ﬁ: 2,4 (m).
AD 5
Torma B ASOM:

SM=+/S02 +0M? =(2.4)% +12 =2.6 (w).

U S0 =2+ AD - SM=2-5-2,6=26(m).
Ortser: 26 M.
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48. OcHOBaHME NHpaMUAbl — PaBHOOEIPEHHBIH TPEYrONBHUK CO
ctopoHamu 40 cm, 25 cM u 25 cm. Ee BbIcOTa IPOXOJUT Yepe3 BEPIINHY
yriia, IpoTuBoJexamero cropone 40 cMm, 1 paBHa 8 cMm.

Haiinure 60KOBYIO ITOBEPXHOCTH TMPAMH/IBL.

S5

B

K
c

B AABC AB = AC=25cm u BC = 40cm.
IIposenem AK 1 BC. Torga no teopeme 0 Tpex MEpHEHIUKYISIpax
SK 1 BC.

Susc = Suss :%AS~AC:l 125 -8 =100 (cm).

N

Tanee, KC = %BC = L 40 =20(cm).

2
Tak uto B AACK:
AK = {AC? —KC? =~25% =20% = 15 (cm).
Hanee, B AASK:

SK = v 4S? + AK? =82 +15% =17(cm).
IToatomy mnomans ASBC paBHa:

Sspc = % «BC -SK= % - 40 - 17 =340(cm?). Tax uTo

IUIOIIA b OOKOBOW MOBEPXHOCTH paBHA Sgo = Sysc + Susz + Sspc =
=100 + 100 + 340 = 540 (c™?).
Ortser: 540 cm’.

49. OcHOBaHWE MTUPaMUABI — KBaJIpaT, €€ BBHICOTA MIPOXOAUT Uepes
OJIHY U3 BEPIINH OCHOBAHHSI.
HaiizuTe G0KOBYIO IMOBEPXHOCTH MPAaMHBL, €CIM CTOPOHA OCHOBA-
Hus paBHa 20 1M, a BeicoTa — 21 M.
s

A D
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ITycts SB — BhICOTA.

Tak xkak ABCD xBagapar, 10 AB = BC =CD = AD =20 om, ABLAD n
BCLDC. Torma, mo teopeme o Tpex mnepneHaukyispax ASLAD u
CSL1DC.

Hanee, tpeyronsHuku ASB u CSB paBHBI IO ABYM KaTeTaM, a 3Ha-
YHT, UX TUIOLIAIN TAK)KE PABHBI.

1 1
S.485 = Scas= EAB -SB = 5 20 - 21=210(am7).
Janee, B AASB:

AS = v AB? + SB* =+/20% +212 = 29(xm). Tax xax ASAB = ASCB, 1o
AS = SC, u npsmoyronbHble TpeyrodbHUKU ASD u CSD paBHBI 1O
JIBYM KareTaM, a 3HaYMT, UX TUIOIA N TOXKE PABHBI:

Sisp=Scsp= %AD AS = % 220 - 29 =290(am?).

Tax 4T0 Sgox = 28455 + 2S45p=2 - 210 + 2 - 290 = 1000(;m>) = 10(m?).
Otset: 10 M%

50. IToctpoiiTe cedeHre MUPaMUABI TUIOCKOCTHIO, IPOXOIIICH Ye-
pe3 BepIINHy TUPaMUAbI U ABE JaHHBIE TOYKH HAa €€ OCHOBAHHU.

[Iycte manHble TOUkH M U N, nexaiiye Ha OCHOBAaHMM IMHPaMHJBL.
Torma MN nepecekaer pedpa nupaMuabl B HEKOTOPHIX Toukax P u Q.
Tak kak To4yka P JeXUT ¢ BEpIIMHON S B OJHOM IJIOCKOCTH, TO MOXHO
npoBecTH 0Tpe3ok PS. Tak kak Touka () JEXKUT C BEPUIMHON S B 0HON
IJIOCKOCTHU, TO MOXKHO ITpoBecTH oTpe3ok OS. Tak uto SOP — uckomoe
CEeUCHHE.

51. IloctpoiTe ceyeHHE TPEyrojabHOW NHpPaMUbl IUIOCKOCTBIO,
MIPOXO/SIIIEH Yepe3 CTOPOHY OCHOBAaHMS IHPAMHIBI M JAHHYIO TOYKY
Ha MPOTHUBOJIEKAIIEM pedpe.

D

c
A \
B

Tak kak Touku B u M nexart B ogHo# miaockoctd DBC, TO MOXKHO
MIPOBECTH OTPE30K MB, Tak Kak TOUYkH A u M nexaT B OJHON IUIOCKO-
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cti ADC, To MOXHO npoBecTu oTpe3ok AM. AMB — uckomoe ceue-
HUe, Tak Kak AB€e AMB n Me AMB.

52. [TocTpoiiTe ceueHue YEThIPEXyroIbHOW MUPaMUIbI IITOCKOCTBIO,
MIPOXOSIIIIEH Yepe3 CTOPOHY OCHOBAaHMS M TOUKY Ha OJHOM M3 OOKOBBIX
pebep.

[Iycte M Touka Ha 60K0BOM pebpe. CtopoHa BC mpHUHAATIESKUT Ce-
4yeHuro. Toraa BO3MOXHBI [1Ba CiTydast:
S

N M ¢

B C
1) BC || AD. Torna yepe3 Touky M mpoBeneM IpsSIMYI0, TTapalieib-
HYyI0 AD u nexantyio B miockoctu (4ASD), koTopas mepecedeT IpsaMyro
AS B Hekotopoii Touke N. Tornma MN || BC. Uepe3 2 napasuienbHble
MpSIMBIE MOXHO ITPOBECTH ITOCKOCTh. Tak uro BNMC — nckomoe ce-
YeHHe.

c

2) BC =e mapamnensHo AD (oOmmii ciydvaif). Torma mpoBemem
npsimeie AD n BC no nepeceuenus B Touke X. Jlanee, mpsimas XM tie-
pecekaeT AS B HEKOTOpPOi Touke N.

Torma BNMC — UCKOMOE CEUEHHE.

53. V 4eThIpeXyronbHOM YCEUEHHOH NMHMpaMHIbl CTOPOHBI OJIHOTO
OCHOBaHHUs paBHHBI 6, 7, 8, 9 cM, a MEHbIIIasi CTOPOHA JAPYTrOro OCHOBA-
Hus paBHa 5 cM. HalijuTe ocTajbHbIE CTOPOHBI ’TOTO OCHOBAHUS.

VY ycedeHHOM mupaMuIbl OCHOBAHHMS MOJA00HBI. 3HAss MCHBIIIHE CTO-
POHBI HIJKHETO W BEPXHEr0 OCHOBaHWH, HaillieM KOA(PQHUIMEHT I0/I0-

oms: k= % . Torga cooTBeTCTBYIOIIME CTOPOHBI paBHBL 7 - k=7 - % =

35 5 20 5 15
=— (™M), 8- k=8-==—(cMm) 1 9- k=9 ==—(cm).
6( ) o 3( ) o 5 (M)

31



http://alexbooks.ucoz.com

54. BoxoBoe pedpo nMupamMuIbl pa3AeieHO Ha YEeThIPE PaBHbBIC YacTH,
W 4epe3 TOUKH JISJICHNS] IPOBEAEHBI TUIOCKOCTH HapaJuleNIbHbIe OCHOBA-
Huto. [Tnomane ocuoBanus pasHa 400 oM>.

Haiinure momaay OCHOBaHUHN.

3amaua permreHa B yueOHuke 1. 183, ctp. 70.

55. Bricota mupamunael paBHa 16 M. [Inomans ocHoBaHMS paBHA
512M”. Ha KakoM pacCTOSHHM OT OCHOBAHHS HAXOAWTCS CEUYEHHE, Ia-
pauIebHOE eMy, eCIH TUIOMAb cedeHus 50 M>?

CeueHue, napajuielibHOE OCHOBAHHUIO, OTCEKAEeT OT JaHHOM MUpaMH-
JIbI IPYTYIO THPaMHUY, OI00HYI0 qaHHO#. OTHOIICHHE TUTOMAAeH Mo-
JIOOHBIX (uryp paBHBI KBagpary Ko3(h(HUIMEHTA 1T0100HS.

Tak 9TO MMeeM I0 YCIOBHIO k*= SSTO2 Taxk 4to k= % OtHomre-

HHE BBICOT paBHO K0d(dunmeHTy nogoous.

Tak 9To BBICOTa MEHBIIEH NHUpaMHUIBI paBHa X = k - 16mM = SMm.
A 3HAuUT, PaCCTOSIHUE, HA KOTOPOM HaXOJUTCSl CEYCHUE OT OCHOBAHWUSI,
paBHo A =16 —x =11 (m).

Otget: 11 M.

56. B npaBuiibHON TpeyroJIbHOM NHUpaMuie ¢ BBICOTOH /1 yepe3 cTo-
POHY OCHOBaHMsI a IIPOBE/EHA IUIOCKOCTb, MEpeceKaroIas MpoTUBOIIE-
Karee 00KoOBO€ pedpo 10T PSIMBIM YTJIOM.

Haiinure mmomanb ceyeHus.

[Tycts ABCS mupamuna, ABC — TpaBUIEHBINA TPEYTOIHHHUK.

[Tnockocts ADC nepnenaukyisipHa pedpy BS. Torma tpeyromsHu-
ku ADB, CDB u MDB nipssMOyTOJIbHBIE.

AADB = ACDB mo runotenyse u karery (4B = BC = a u DB —
obmuit katet). Tak uto AD = DC.

CnenoBatensHO, BM 1 DM — MequaHbl U BBICOTHI TPEYTOJIBHUKOB.

7

av3 .
Torna BM = -~ (tak xax ABC — paBHOCTOPOHHUIA).
Beicota SH B npaBUbHONM NMUpaMuAe MPOXOJUT Yepe3 LIEHTP OK-
PYKHOCTH, OITICAHHOM OKOJIO OCHOBAHHSI.

Takuto HB =R= &

3
3
Haiee, B mpsimoyroneHOM ASHB:

SB=SH* + HB* = h2+§: #
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B npsmoyronsasix ASHB 1 AMDB octpsiit yron £SBM — o0mmii.
3uaunt, ASHB ~ AMDB 1o nBym yriaam. Tak 9to

@ = @ OTKyJa 1nnojydacm, 4To
=g O™ yuaeMm,
SH - MB h-a3 3ha
MD = - - .
B J3h2+a2 N

3

A TuTomanp cedeHus HaXOAUM TI0 (opMyIie:
3ha 3ha’

S= lAC-MD=l~a- = .
2 2 P +a® 43h?+d?
57. BeicoTa npaBUIILHON YETHIPEXYTOJbHONU MUPAMUABI PaBHA 7 CM,
a ctopoHa ocHOoBaHus — 8 cM. Haiinure 60koBOE pedpo.

S

z D

A
Ve

BeicoTa npaBuiIbHON MHMpaMUABl MPOXOANUT Yepe3 LEHTP OKPY)KHO-
CTH, OTIMCaHHOI OKOJI0O OCHOBaHHMA. Tak Kak OCHOBaHME HAHHOW IHpa-
MHJIBI — KBaapar, To O — TOUYKa MepPeceUeHns TuaroHajeH.

Tak uto OC= % BC:%AB V2 = 42 (em).
[Hanee, B npsmoyroisHoM ASOC 1o Teopeme [Inudaropa Haxoanm

SC=S0% +0C? =72+ (442)? =+/81 = 9(cwm).
Ortser: 9 cMm.

58. B npaBuIbHOM YETHIPEXyTONBHOW MUPaMUIE MIIOCKUN yToJl Ipu
BEpIINHE PABEH OL.
HaiinuTe nByrpaHHblil yroJ X Ipu OCHOBaHUYU HPAMUBIL.
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Bricota SO npaBUNbHONW YeTHIPEXyTroJbHOW MUPAMUABI MPOXOIUT
gepes HEHTp nepecedeHus nuaronaneit AD u BC.

IIposenem SML1DC. Torga mo TeopeMe O Tpex MEpHEeHAUKYIIpax
OM 1 DC.

3uaunt, OM — paguyc OKpYXXHOCTH, BIIMCAHHOW B KBajpaT, IO-

sTomy OM =%. B pasrobenpennom ADSC ZDSC = o.. Beicota SM

SIBIISICTCS MEAMAHON M OMCCEKTPHCOM, TaK 9TO

sosm=2 acm=28 gasmc: sy= M _ 4B
2 2 tgg 2tgg
2 2

Tak kak ZSMO sBisieTCs IMHEHHBIM YTIIOM JIBYTPAaHHOTO yTIia, 00-
Pa30BaHHOTO TUIOCKOCThIO OCHOBAaHUS M OOKOBOH rpaHbio, T0 LSMO=x
u u3 ASMO:

a

AB-21g—

cos x = cos LSMO = O—M:—zztg—.
SM 2-AB 2

o
Tak 4uro x = arccos (tgzj .

59. Ilo nanHOI#t cTopoHe @ u OOKOBOMY peOpy b HailuTe BBICOTY
NpaBWIBHOM mupamuisl: 1) TpeyroyipHOH; 2) YeTHIpEXyroybHON;
3) mecTHyTONBHOM.

5

B c
B npaBuibHON nupamuae BeicoTa SO NPOXOAUT Yepe3 LIEHTP OK-
PYKHOCTH, OIIICAHHOM OKOJIO OCHOBAHHUSI.
3uauut, AO = R. A u3 AASO:

SO = AS? = 402 =b? —R?
Torna:

23

1) B paBHOCTOpOHHEM TPEYTOIBHUKE R = =

3uauwnt, SO =

34



http://alexbooks.ucoz.com

a2

2) B xBagpare R = T . Tax yto

3) B npaBuibHOM mIecTHyronbHuke R= a. [loatromy
SO=+b*-a* .

60. ITo nanHOIi CTOpOHE OCHOBaHHUS ¢ U BBICOTE b HalauTe anodemy
MPaBUIBHON mHUpamMuabl: 1) TpeyroapHOH; 2) YETHIPEXYTrOIbHOM;
3) meCTUYTOJIEHOM.

S

A D
M
8 c

B npaBunbHON mupamuae BeicoTa SO MPOXOAUT Yepe3 LIEHTP OK-
PYKHOCTH, BIHMCaHHOW B ocHoBanue. [lyctb SM — anodema. To ectb
SM 1 DC. Torna o Teopeme o Tpex nepneHaukyiasipax OM1DC. 3una-
qut, OM = r.

Hanee, mo Teopeme ITudaropa B ASOM:

SM= 50> +oM? =\b>+? . Torna

1) B nmpaBmJIbHOM TpeyTroibHUKE 7 = %. Tax uto

2) B kBagpare r = E ; TaK 4TO SM—] b* + ] +—

3) B npaBuIbHOM HIECTUYTOJILHUKE 7 =

, TaK 4TO
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61. Ilo cropoHe OCHOBaHMS @ W BBICOTE b HalIUTE HOJIHYIO IO-
BEPXHOCTH NTPABUIILHOM MTUPAMUIBL:

1) TpeyroipHO;

2) deTBIPEXyTrOJbHOM;

3) mecTHyTONHHOM.

B npaBuibHO# nupaMuze anodema

SM=SO? +OM? =+lb? +* (cmorpu 3axauy Ne 60).

[Tonnas moBepXHOCTh S = Socir + Seox-

Tak kak OOKOBasi IOBEPXHOCTh COCTOUT W3 1 PAaBHBIX TPEYTrOJILHH-
KOB C OCHOBaHHEM ¢ U BBICOTOM, paBHOH anopeme SM, To

S60K=n-l-a-SM=l(na)-SM=1P- b +r?
2 2 2

rae P — nepumerp ocHoBanus. Torna

£, ah

1) B npaBWIBHOM TPEYTOJIBHHUKE Sy = ur=

1 [ a2
Torna Sgoc =—- B2+ a\/_ V1262 +4? . Tax uto

2

2
_a ﬁ+¥\/12b2+a2 =§(a+\/12b2+a2).

4

2) B kBagpare Soc; = dur= % . Tak uto

%4a b2+—— V4b2+a .TormaS=a*+a- \4b b? +a?

3) B npaBWIBHOM IIECTHYTOJbHUKE

aZ\/g 3a2\/§ _ a\/g
2

S601< =

Soen =6 - = ur= . Tak uto

4 2

a2
= 3a, 4b* +3a* . [loaTomy

1 2,
Soox = —-6a-4/b
ook

2
5—3"2\/§+37”- 4b% +3a% = 32“(a 3 +v4b2 +3a° j
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62. Haiinure moyiHYI0 NMOBEPXHOCTb MPABWIBHOW WIECTUYTOJbHON
UpaMUbl, eciu ee O0KoBoe pedpo @, a paauyc OKPY>XHOCTH, BIIHCaH-
HOH B OCHOBaHME, 7.

0 B
M

B npaBuIBHOM 1IECTUYTOJIBHUKE CTOPOHA BBIPAXKAETCSL UEPE3 paliu-
2r\/§
3
Janee, muionaap NpaBUJIbHOTO IECTUYTOJBHUKA paBHA:
6. ABN (43 oap
4 9
Hanee, B ASMB:

NG

MB = %AB = rT , SB = a. Torma mo teopeme ITudaropa:

yC BIMCAaHHOM OKPYXHOCTH 110 (hopmyiie: AB=

SOCH =

2
SM=+/SB? —MB? = az—%.

[Tnomaas OOKOBOW MOBEPXHOCTH MPABWILHOW MUPAMHIBI paBHA

S6OK:%-P-SM , Tne P — mepumetp ocHoBaums (SM — amodema). Tax

4qTo

2
Soox = %-6AB-SM =%-6-#-1/b2 —% =2rV3b2 -2 . Torna
UTOIA/Th [TOJTHOM MOBEPXHOCTH PaBHA!

S=273+2r36% =12 = 2r(r/3 +43b7 = 1?) .

63. B mpaBmiIbHOH YeTHIPEXyrojbHOW NMupamuie OOKOBas IOBEPX-
HOCTH paBHa 14,76 M°, a moyHas noBepxHocTh — 18 M”. Haiiure cro-
POHY OCHOBAHUS U BBICOTY IUPAMHUIBI.
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[Tnomans ocHOBaHUS paBHA PA3HOCTH IUIOIMIAICH IMOJHOW M OOKO-
BOM MOBEPXHOCTH. TO €CTh Speyy =S — Sgox = 18 — 14,76 = 3,24(M2)

Tak xak ABCD — xBanpat, T0 AB=,/S.; = /3,24 =1,8 (m).
Tak Kak B IpaBUJILHOM MUpamMuae

1
Seox =5 ‘P-h, tne P — mepuMeTp OCHOBaHUS U h — amnodema, TO

nojayvacm, 4To

h=sp= P 2Soox 21476 _ gy
P aAB | 48

Haiee, mo Teopeme ITudaropa B ASOM:
SO = \/SM2 —OM? = \/4,12 ~0,97 = 4(m), TaK Kak OM:%AB =0,9(m).

OtBer: 1,8 Mu 4 M.

64. Ilo cropoHe ocHOBaHUS ¢ HaiuTe OOKOBYIO IMOBEPXHOCTH IIpa-
BUJIBHOM YETHIPEXYrOJbHOW MUpPaMUbl, Y KOTOPOMl AHMAroHaJbHOE Ce-
YeHHE PABHOBEIINKO OCHOBAHUIO.

JunaronanpHoe ceuenne npexacraBisieT coboit AASC ¢ BeicoToit SO,
paBHOI BbICOTE MHPAMUbL, U 0ocHOBaHHEM AC, SBISIOUIMMCS JHaroHa-

nwto kBajapata ABCD. Tak uto AC = AB \/5 =a x/E .
Tak kak guaroHaabHOE CCUCHHE paBHOBeJ‘II/IKO OCHOBaHUIO, TO IIO-

=a+2 .
a\/_
Haiee, B ASOM 1o Teopeme ITudaropa:

2
SM=SO* +oM? =.[24* +“T = 1.5a.

[Tnomans GOKOBOW IMMOBEPXHOCTH NPABMIBHOM NHpaMHIBl paBHA

1
S60K = 5

TydaeM: %AC SO =AD*u SO =

- P - SM, tne P— niepumeTp ocHoBaHUS (SM — anodema).

Tak uto Sg., = — - 4a - 1,5a = 34>

1

2
Orger: 3d°.
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65. Haiinute OOKOBYHO IOBEPXHOCTh MHUPAMHJIBI, €CIIH IIONIAh OC-
HOBaHUs (J, a ABYTPAHHBIE YIIIbI IPU OCHOBAHUHU (.

[Tnomans ocHOBaHMS paBHA CyMME OPTOTOHAIBHBIX MPOEKnuii 00-
KOBBIX I'paHEH, a OOKOBBIE TPaHH COCTABIIIOT C OCHOBAaHHEM paBHBIC
0

cos @

YIIIBL @, TOATOMY Spox =

66. Haiinute aByrpaHHble yribl IPY OCHOBAHWU MPAaBUILHON MUpa-
MHJIBI, Y KOTOPOH IUIOLIagb OCHOBaHMA paBHa Q, a OOKOBas IMOBEPX-
HOCTB S.

Kak u B npeapiaymieit 3agaye:

S60K = Q

.Takdrocos o= =, = arccosg .
cos S S

67. Hafizure CTOpOHY OCHOBaHWS W amodeMy IPaBHIBHOW Tpe-
YTOJIBHOW MUpaMHIbI, eciu ee 6okoBoe pedbpo pasHO 10 cM, a GokoBas
TIOBEPXHOCTH paBHa 144 cv’.

S

A
M c

Iycts AB = BC = AC = x, a SM = y — anodema. Torna uz AASM
1o Teopeme ITndaropa umeem: AS* = AM*+ SM?, To ecth
2
10 :xT +y 400 = x>+ 4y,
Tak xak mromans OOKOBOHM MMOBEPXHOCTH TPABHIEHOW HHPaMHUIIBI
1
=—.P-h,roe
2

P — niepumerp ocHOBaHus U 7 — amodema, To 144 = % -3x -y, TO

ecthb xy = 96. Umeem:
x> +4y% =400
xy =96

X% + dxy + 4y* = 400 + 4 - 96;
(x +2y)° = 784;
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x+2y=28;
x=28—2y. Torna 96 = (28 — 2y)y,
96 =28y — 2)”,

Y —14y+48=0; y=6wmm y=38. Tornax= 16 wm x = 12.
OtBet: 16 cMu 6 cM min 12 cM u 8 cM.

68. B nipaBMIIbHON YeTHIPEXyroabHONW MUpaMHIEe HAWIUTE CTOPOHY
OCHOBaHHMS, eciii O0KOBOE pedpo paBHO 5 cM, a MOJHAs MOBEPXHOCTh
—16 cM.

IMycte AB = BC = CD = AD = x, a SM = y — anogema. Toraa mo Teo-
peme Iudaropa B ASMC:

2
X
SC*=SM* + MC* , 5 =" s T ecth x> +4y* = 100.
[Tonnast moBepxHOCTH paBHA S = Soeir T Seox » THE Soenr — IUIOIIATH
1
KBaJIpaTa, TO €CTh Sy = ¥ u Soox :E - P+ h, rne P — niepuMeTp OCHO-

BaHUs U h — anodema, Tak 9To Sgox = 2X).
Tax uro x>+ 2xy = 16.

Nmeem:
{xz +4y2 =100 16— 2
X’ + 2xy =16 ’ 2x
"\ 2
Tax uto x2+4[16_xx ] =100, To ecTh

xt = 100x* + (16 —x%)* =0

xt— 66x% + 128 = 0. IIycts = a, Toraa

a* —66a + 128 =0, a=2nmm a = 64. Tor/:[ax=\/5 Wi x = 8.
Ho npu x = 8 miomans ocHOBaHUS OOJIbIIE TTOIHOM.

Taxk uto x= \/5 .

OrtBert: \/E CM.

69. Jloxaxxute, 4To OOKOBasi MOBEPXHOCTh MPABIIBHON yCe4eHHO
MUpaMUbl PaBHA TPOU3BEICHHIO TTOJIyCYMMBbI IEPUMETPOB OCHOBAHHIN
Ha armodemy.

3anmaua penieHa B yueOHuke . 184, ctp. 71.

70. BricoTa mpaBUIBHOM YETHIPEXYTOJBHONW YCEUEHHOM MUPaMUIbI
paBHa 7 cM. CtopoHbl ocHOBaHuH paBHbI 10 cM u 2 cM. Haiinnte 6oko-
BOE PeOPO MUPAMUJIBL.
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Paccmorpum puaronansHoe cedenne A4,CC, A4,=CC, u A,C||AC.
Tax uto A4,C;C — paBHOOCApEHHAS TPATICIIHS.

A,Cy m AC — nuaroHajy KBaJIpaToB, JISKANINX B OCHOBAaHHU ycCe-
YEHHOMW MUPaMU/Ibl. SHAYHUT,

A,C = A4,B) -2 =22 (eM) 1 AC = AB -2 =102 (cm).

Tak xak 4,K1AC u C\H1AC 10 A|C{HK — TpAMOYTOIBHUK H
AIK:CIH: 7 cMm.

[Ipssmoyronpabie TpeyroiabHUKu AA|K u CC H paBHBI 110 TUIIOTEHY-
3e u Karety. Tak uro AK=CH. Torna

CH = AK = %(AC-AICQ: %(10\/5-2\/5)=4\/5 (cm)
Haiee, mo Teopeme [Tudaropa B A44,K:

Adi=AK? + 4K =[02] +72 = V32749 =81 =9 (cm).
OtgeT: 9 cM.

71. CTOpOHBI OCHOBaHUM NMPAaBHIBHON yCEYEHHOU TPEYrONbHON MH-
pamust 4mm 1 1M, BokoBoe pebpo 2 mm.
Haiinute BoicOTY MpaMubI.

JlononaHuM yceueHHY0 NUpaMuy 10 ITOJIHOM.

Tak xak B MpaBUIBHON MHPAMUAE BHICOTA MPOXOIHUT 4Yepe3 LIEHTP
OKPY>KHOCTH, OTIMCAaHHOIN OKOJIO OCHOBaHUS, TO ToukH O u O; — LieH-
TPHI ONUCAaHHBIX BOKPYT AABC u A4,B,C; okpyXHOCTE.

Tornma
B3 _ 43
3 3

AO=R, = IM) 1
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AB{V3
4,0, =R, lel‘/_zg (™).

AA,0,0 — npsAMOyTOIbHAS TPATICIIHS.
IIposenem A, K1 AO. Torna

A

A,0,0K — npsmoyronsHUK, U A10; = KO :TS (™).

Tak uto AK = AO - KO = T_

Haiee, B AA4;K o teopeme Iudaropa:

AK =\ 442 —AK? =22 —(3)? =1(am).
Otsert: 1 oM.

W3 3
T—\/E(HM)-

72. B npaBUIbHON 9ETHIPEXYTOIBHON YCEUeHHON MHpaMHuIe BBICOTA
paBHa 2 cM, a CTOPOHBI OCHOBaHWI — 3 cM u 5 cM. Halinure auarosans
3TOM NUpamMUIBbIL.

JlnaroHadpHBEIM CEYCHUEM JaHHOW MHUPAMUJIBI SBISCTCS PaBHOOO-
kas Tpanemus AA4,C,C.

Tak kak 4,Cy u AC — muaronamu kBagparos, A1B,C,D; u ABCD, to
A,Ci=AB, - N2 =32 (M) u AC=4B V2 =52 (cw).

Iposenem A\ KLACu CHLAC.

Torma A,C,HK — npsmoyronsuuk u 4,C, = KH.

Tax 4ro, npsimoyrosnbsHble TpeyroabHUKU A4 K u CC H paBHBI 1O
THIIOTCHY3C U KaTeTy.

Torna, AK=CH=%(AC7A1C1)=%(5\/573\/5)= V2.
Torna CK = AC— AK =52 2 =442 (cm)

u 110 Teopeme ITudaropa B A4;CK:

A,C= 4K +CK? =22 +(42)? = 6(cm).

OTBeT: 6 cMm.
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73. CTOpOHBI OCHOBaHUI yCE€UEHHO! MPAaBUIBHOI TPEYroabHON MH-
pamuzbl 2 cM u 6 cM. bokoBast rpaHb 00pazyeT ¢ OOJIBIINM OCHOBaHHEM
yrou 60°. Hafinure BBICOTY.

JlonoaHuM yCceueHHY0 TUpaMUuIy 10 ITOJIHOM.

Tak xak B MpaBUIBHON MHPAMUAE BHICOTA MIPOXOIHUT YEpe3 LEHTP
OKpPY>KHOCTH, BIIMCAHHOH B ocHOBaHMe, TO O u O] — LEHTPH OKPYXK-
HocTel, Brucanublx B ABC u A\B,C.

[posenem SK1AC, a 3Haunt, u SK,14,C,.

Torma mo Teopeme o Tpex nepreHnukymsipax OKLAC u OK,1A4,C).
3naunt, OK n O,K| — paanycsl OKpy>KHOCTEH, BIMCAHHBIX B NPaBHJIb-
Hble TpeyronsHuku ABC u 4,B,C;.

Tak yto, OK = AB6.\/§ :% = \/5 (eMm)
O\K, = %\E = % = g (cm). Hanee, mposenem K| H1KO.

Tornma K;0,0H — nipaMOyTONbHUK, 3HauuT, K1H = 00,

Tak xak ZK;KH sBnsiercd JNUHEHHBIM yIJIOM JBYTPAHHOIO YIJa
MEX]Jy OCHOBaHHEM U OOKOBOW rpaHbio, To LK KH = 60° (mmo ycno-
BHIO).

Torna B AK,KH: K,H=KH - tg/K,KH= 3 KH.

ﬁ]zﬁ'

KH=KO - OH=KO - K,0, :[‘/__T 5

Tak 9T0 KIH—\/§-¥ =2 (c™m).

001 = KIH: 2 cMm
OTser: 2 cMm.
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74. B mpaBUNBbHOM yCEUE€HHOH TpEYrolbHOM NHpaMuIe CTOPOHA
0O0JIBIIIETO OCHOBAHUS ¢, CTOPOHA MEHbIIero b. bokoBoe pebpo oOpasy-
€T C OCHOBaHHMEM yrou 45°.

Haiinure rutomans cedeHns, IpOXOAsIIero yepe3 6okoBoe pedpo u
0Ch TIHPAMUJIBL.

Tak kak B MpaBUJIBLHOW MUPaMUJE BBICOTA MPOXOAMUT YEPE3 LIEHTP
OKPY)KHOCTH, ONHCAHHON OKOJIO OCHOBAaHMs, a OChb MPaBUJILHOU yce-
YEHHOH MHpaMHIbl COBIIATAET C OCHI0 COOTBETCTBYIOMICH MONHON mH-
pamuger, TO O U O] — LEHTPH OKPY)KHOCTEH, OIMMCAHHBIX OKOJIO
AAB,Cy u AABC. Tak 4uto

b\/_ a\/g
3

A01 Rl—— AO:R2:

Hamee, mposenem A4KLAO. Tak uro 40,0K — npsSMOYTOIBHIK,

ol bl )5
3

noaromy 4,0,= KO. Torna AK = A0 — KO = =(a —b)—

Haiee, B mpsimoyroinsHOM A4AA 1K AAAlK =45°,

NG

Taxk uro, 41K =AK = (a - b)T.

B mpaBunsHOM TpeyronbsHuKe ABC AH = ,

b3

aBAA1B1C1: 1H1——

[Tnomaap ceueHus paBHa rwiomianu Tpaneuuu A4,H H u paBHa:

AH+AH, (0\/_ b\/_] V3
2 ™

S =

(a —b)——

:l.i.\/_( T+ b)a—b)= i(az—bz).

OtgeT: 7 (a2 —b).
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75. BeicoTa NMpaBUIBHON 4YETBIPEXTPAHHOM YCEUEHHON HHpaMUJIbl
paBHa 4 cM. CTOpOHBI OCHOBaHUI paBHBI 2CM U 8CM.
Haiinure miomaay JuaroHajabHbIX CEYEHUH.

B anaroHanbHOM CEYEHUM HAXOIUTCS TParelus ¢ BBICOTOM, paBHOM
BBICOTE TMUpPAaMUABI — 4 CM, U OCHOBAaHWSMHM, PaBHBIMH JHArOHAJIAM
OCHOBAaHHH, TO €CTh KBaJpaTOB CO CTOPOHAaMH 2 ¢M H 8 cM. Tak 9to oc-

HOBAHUS TPANCIUU PaBHBI 2 V2 emu 842 em.
CrenoBaTesIbHO IUIONIA b CEUCHNUS paBHa:

S= M 4=20y2 (cv).

OrtBert: 20«5 .

76. B mpaBUNBbHOI TPEyroJIbHOW YCEUEHHOM NHpaMuIe CTOpOHA
HUDKHETO OCHOBaHHUS 8M, BepxHero — 5w, a Bbicota 3 M. IIpoBenure
CCUCHHE YEpPEe3 CTOPOHY HMKHETO OCHOBAHUS U IPOTHBOIOJIOKHYIO
BEpIINHY BEPXHETO OCHOBAHMSI.

HaiinuTte muomans ceueHuss U ABYTPAHHBIN Yrod MEXIY CEUEHUEM
U HIKHUM OCHOBAHHEM.

Ocp npaBUIBHON yCEYEHHON MHUpaMHIbl COBHANAET C OCBIO COOT-
BETCTBYIOLIEH MOJHOW mupaMujisl, nodtoMy OO, SBISETCS BBICOTOM
yceueHHOH nupamujsl, a TOukd O u O — LEHTPHI OKPYKHOCTEH, OMH-
CaHHBIX OKOJIO TpeyroinbHUKoB ABC u 4,B,C).

Torma
A4,B3 f AB\/— 83
% —— (M) uAd0= 3 —— ().
Janee, npoBegem AHJ_BC B AABC. Tak xak AABC — paBHOCTO-

A101:

pOHHMH, TO AH =

Haiee, mo Teopeme o Tpex meprneHnukymsipax AH1BC (B A4,BC).
Torna £AHA — nuHEWHBIA yron UCKOMOTO AByrpaHHoro yria. Ilpo-
Berem A K L AH. Torna u3 npsamoyronbauka 400K momrydaem, 9To:
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A0, =KO. Tak uto AK = A0 — KO = i—i =3 (m).
Torma KH = AH - AK =4+/3 - 43 = 3@ (m). Tlanee,
B npsimoyrojbHoM A4 KH

KH _3\3

ctg/AHK = Tk 3 \/5 Tak uro LA HK = 30°. Jlanee,
1

o Teopeme [Indaropa B A4 KH:
A H= \/Ale +KH? = \/32 +(3\/§)2 = 6(Mm). Tak uto

IUTOIIAb CEYCHUS paBHA Sa,pc = %BC -AH= % -8-6= 24(M2).
Otser: 24 m* u 30°.

77. B npaBUIBHON YETHIPEXYTOJIBHOM YCEUEHHOM NUPAMUJE CTO-
poHBI ocHOBaHUH 8 M u 2 M. BricoTa paBHa 4 M. Haiinute nonnyio no-
BEPXHOCTb.

Tak Kak ocb IIPABWJIBHOHN yCEUYEHHOM MUPAMMJIbI COBIANAET C OChIO
COOTBETCTBYIOLIEH MOMHON mupaMuabl, TO OO, SBISETCS BBICOTOH M-
pamunsl 1 Toukn O U O SBIAIOTCS IEHTPAMU OKPY>KHOCTEH, BITUCAH-
HBIX B kBagpaTtel ABCD u A\B\C\D,. Torna nposenem OK L AD n
OK, 1L A\D.

3naunt, OK u OK; — paauychl BIHCaHHBIX OKPYXHOCTEH

1 1 1 1
OK==AB=—-8=4(m) u O\K;== 4,B,=—=- 2=1(m).
5 5 (M) 1 O1K; 5 b= (M)

Hanee, nposenem K H 1 KO. U3 npamoyronsuuka K,0,0H cneny-
er, uto OK = O,K,=1 m. Tax 4uro

KH=KO-OH=4-1=3(m.)

Hanee, n3 npssmoyronsHoro AKKH Haiinem o Teopeme [Iugaropa:

KK, = \/KHz +K1H2 = \/33 +4% = 5(m), rie KK, — anodema.
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Janee, miomaape MoIHOH MOBEPXHOCTH S=S5cptS4,5.c101 S sox

'A1D1+AD 8+1 5:100(M2)

Seox =4 .KlK:4.T.

Supcp = AB =8> = 64 (m?).
Sumap=AB; =2> =4 (M).
Otser: 168 M%.

78. Haiinure nojaHy0 NOBEPXHOCTh MPABWIBHOW yCEYEeHHOM mupa-
MUJIBL: 1) TPEYTONbHOM; 2) YeThIPEXyroidbHOW; 3) IeCTHYTOJIbHON, €ClIn
BBICOTA /1, & CTOPOHBI OCHOBaHUA a U b.

ITposenem OK L AB u OK; L A|B;.

Beicota OO, = h npoXOauT Yepe3 ICHTPhl OKPY>KHOCTEH, BIHCAH-
HBIX B ocHOBaHus. Tak uro OK=r, u O, K, = r,.

Torna B npssmoyronsHoM AKK | H: KH = OK-OH=O0\K\=r—ru
o Teopeme ITudaropa:

KK, = \/KIHZ +KH? = \/h2 +(r—r)* — anodema.

[Tnomaapr MOTHOW MOBEPXHOCTU paBHA CyMMe Iiom@aaen S; u S,

P, +P
OCHOBAaHMII M TLIOMAIM OOKOBOH MOBEPXHOCTH. Sgoe = ————2 - KK,
rae Py u P, — nepumerpsl ocHoBaHui. Torna:
3 a*\3 ENE)
1) B tpeyrompHOI mupamuzae S; = 2 nsS, = T, P,=3aq,

a3
u

2
7= @.TaKqTOI(Kl:‘/hZ+M "
6 6 12
2 2 2
S8 +8 4528 ﬁ+b \/§+3a+3b. /h2+(a—b) _
4 4 2 12

e

P2:3b, ry=

+b% +(a+b)y12h? +(a—b)2j.
2) B uerpIpexyronpHON mupaMuze S, = az, S2=b2, P,=4a, P,=4b,

aI/I
r=— ry= —.
2

2
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{ 2
Tak uro KK, = n? +@ u

AV
S= S+ Syt S a?+p?+ SR 2y L0

=a*+b*+ (a+ b)4h* + (a—b)?

2\/_ 3a2x/§

3) B mectuyronsHON tmpamuae Sy = 2 5

2 2
S2=6-b4\/§=3b2\/_ — 6a, P, = 6b, r “‘/_ r2=¥.

Tak uto KK, = | h* +é(a2 —bz) u

3a2\/_ 3b2\/_ 6a+6b

S=81+8 + So0x =
1 T2 T 35 5 5 2

L 3a- by
4

W’ V3@ +b%) +(a+b)WAR? +3(a—b)>
Ei\e

79. JlokaxxuTe, 9TO IEHTPHI TpaHel KyOa SBISIOTCS BEpIIMHAME OK-
Taszpa, a LEHTPHI TpaHeil OKTas/pa SBISIOTCS BEpIIMHAMH Ky0a.

1 Acr

; / ’J'JI h\ N

’ )l - \.\\
<2 Ir:f C s ::C
Y ) o
RNy g
L’ VC
3
00603HaunM 1IeHTpPHI rpaneii kyda Ci, C,, C;, Cy4, Cs, Cs.

Kaxxnas rpanb Ky0a rpaHUYHT C YETHIPHMS OPYTUMH, TaK YTO KaX-
nas u3 Touek C Oynmer coeiMHeHa ¢ 4eThipbMs ApyruMu. Tak kak pac-
CTOSIHMSI MEXJly LIEHTpaMH I'paHei, nMmeronmx oodmee pedpo, B Kyde
OJJMHAKOBBI, TO MOJyYHM (QUTYpy, HMEIOIIYI0 6 BEPIINH, B KOXKIOH M3
KOTOPBIX CXOIHUTCS MO 1 pedep, U Bce TpaHK HPeCTaBIsIOT co0oit mpa-
BUJIBHBIC TPEYTOJIbHUKH.

3Ha4nT, 3Ta PUTYpa — OKTAIP.

Hao06opor:

O603Ha4nM TIEHTPHI TpaHeil okTasapa Cy, Gy, C;, Cy, Cs, Cg, C;, Cs.

Kaxnmas rpaHp OKTa’apa TpaHUYUT C TpeMs APYTMMH, TaK YTO
LEHTP KaXIOW rpaHd OyIeT COCIMHEH peOpaMu ¢ TPEeMs COCCIHUMHU
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HeHTpaMH. Tak Kak pacCTOSIHUS MEXAy IIEHTpaMy I'paHei, MMEIOIINX
o0bmee pedpo, OAMHAKOBBI, TO MOJy4HTCsl (purypa, MMeromas BOCEMb
BEPIIVH; M3 KOKIOW BEpPUIMHBI BEIXOIAT MO TPU OJMHAKOBBIX pedpa u
BCE TPaHH NPECTABIAIOT COOOH KBagpaTHI.

3Haunt, 3Ta GUrypa — Kyo0.

Uro u TpeboBaNoCh JOKA3aTh.

80. {okakute, 4TO KOHIIBI IBYyX HEMapauUICJIbHBIX AUAroHaNeH mpo-
TUBOJIEXKALINX IpaHell Ky0a SIBISIOTCS BEPIIMHAME TETPAdIPA.

CoeqHUM KOHIIBI HellapaJUIebHBIX TUaroHajel IpOTHBOJIEKALIHX
rpaneii ABy u CD;.

Paccmorpum nonyuennyio ¢urypy AB;D,C. B kaxa0i n3 4eThipex
AB\Dy u C BepmuH cxomsaTcs TpH pedpa. A Taxke Bce OTpe3Ku ABj,
AD,, AC, B\D,, D\C u B|C SBIAIOTCS AMarOHAIISIMU PaBHBIX KBaIpaTOB
W, 3HAYHT, paBHBI MeXay coboit. Tak uro ¢urypa AB,D,C cocraBieHa
U3 YETBIPEX INPABUIBHBIX TPEYTOJIBHUKOB, TO €CTh SBISIETCS TETpPas-
JPOM.

Uro u TpeboBaNOCh JOKA3aTh.

81. Haiiaute nByrpaHHbIe yTIbI IPaBUIBHOTO TETPA3apa.
3amaua perieHa B yueOnuke 1. 185, ctp. 72.

82. HaiinuTe nByrpaHHbIe YIIIBI OKTA3pa.

5

-,
-

Ac
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IIposeneM ock SS), koTopas nepneHauKynspHa miockoctu ABCD.
Tak kak BepxHss 4YacTb OKTa’Apa — INpaBUWIbHAS MNHUpaMUIA,
T0 O — LEHTP OKPYKHOCTH, BIUCaHHOU B kBaapaT ABCD.

O603Ha9nM pebpo okTarapa x. Toraa, ecniu OK1DC, To OK=r=% .

IIposenem SK u SiK, Torma mo TeopemMe O TpeX MEPIEeHINKYISpax
umeeM SK1DC u §1KLDC. Tak uro ZSKS| — IuHEHHBIN yrojl UCKO-
MOTO JIBYTPAaHHOTO yTJa.

\/_ \/_

W3 npaBunsHOro ASDC: SK = o ams AS,DC: S\K =2

[arnee, n3 mpsAMOYTOIBHOTO ASOK 10 TeopeMe Hnd)aropa MOJTy4YaeMm:

2
SO = VSK2-0OK> = %3—% =§— OS,. Tak at0 SS;=205=x/2 .
ITo Teopeme kocunycoB B ASKS:
SS,27SK* + S\K* - 28K - SK - cosZSKS,.
2 2
TOBCTB,x2~2: al 3+x 3_2'x \/§~x \/g-coson.
4 4 4 4

Tak 4to, cosa = —% . Torma a = 109°28’

OcraspHbIe IBYTPaHHbBIC YTIIbI PABHBI HAHICHHOMY.

83. Kakwue miockocTi CHMMETPHH UMeeT PaBUIIBHBINA TeTpasap?

5

[TpaBWIIBHBIHA TETPadAP UMEET TIOCKOCTH CUMMETPHH, IIPOXOISIINE
4yepe3 Kakoe-11bo pedpo, MepHeHUKYIISIPHO IPOTHBOIIOIOXKHOMY ped-
py. Tax kak pebep 6, TO ¥ INIOCKOCTEH CUMMETPHH 6.
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84. Ckoybko MIOCKOCTEH CHUMMETPUU Yy IpPAaBUIBHOIO OKTadpa,
JIoJIeKadipa U uKoca’apa’?

S,

)

S,

B oxTasape yepe3 mapy mpOTHUBOIIONIOKHBIX BEPIIMH S| U S; IPOXO-
JIAT YETHIPE IMJIOCKOCTH CUMMETPHU (IBE M3 HHUX IPOXOJAT uepes pedpa
A;S;, u A,S; a Takke B1S; 1 B,S;.

Eme nBe miiockocTv MpoxosT depe3 och SiS, MepHeHAUuKYISIPHO
pedpam A B, u A,B, a Takke pedpam B1A, u A,B;.

Hanee, yepe3 nmapy NpOTHBOIIOJIOXHBIX BEPIIUMH A, A IO TEM XKe
COO0OpaXEHHUSIM IPOXOAAT YETHIPE IUIOCKOCTH CUMMETPHUH; HO OJHA U3
HUX, Ipoxojsmas aepe3 A;S; 1 A,S; y)xe ObUIa ydITeHa.

Tak 4TO0 ecTb ele TpU MIOCKOCTH CHMMETPHH.

UYepes napy npoTUBOIIONIOKHBIX BepIIMH BB, npoxonaar taxxe ve-
TBIPE TUIOCKOCTH CUMMETPHH, HO JIBE€ U3 HUX yXe ObUIM y4TCHbI. 3Ha-
YUT, OIy4uM Bcero 4+3+2=9 miockocTel CHMMETpHUN.

IIpaBumnbHBI HKOCasap UMeeT 12 BepIIuH.

Uepes nepByro napy HPOTHBOMNOJIOXKHBIX BEPLIMH IPOXOIAT HSATh
TUIOCKOCTEH CHMMETpUH (KaxJasi MX HUX HPOXOAUT uepe3 pedpo, co-
JiepoKalliee BepIIMHY, MEePIeHIUKYIJIIPHO NPOTUBONOIOKHOMY YTIIY).

Jlanee, 4epe3 BTOpyIO Hapy NPOTHBOIMOJOXHBIX BEpPIIMH TaKKe
MPOXOJST 5 TUIOCKOCTEH, HO OJJHAa U3 HMX IOJCYMTAHA B MEPBOM CITy-
4ae, TaK YTO OCTAIOTCS HOBBIX YETHIPE TNIOCKOCTH CHUMMETPHHU.

Jlnist Tpetbeil maphl momyduM — 3 HOBBIX INIOCKOCTH, a JUISl YETBEp-
TOM — JBE IUIOCKOCTH U JJIS IIATOM Napsl TOJIbKO OJHA HOBasl ILIOC-
KOCTb.

UYepes miecTyro napy BEepLUIMH HE MIPOIAET HU OJHON HOBOM IJIOCKO-
CTH CUMMETpPHHU.
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3naunrt, Bcero 5+4+3+2+1=15 nnockocreit cummerpuu. IIpaBuis-
HBII JI0JIeKa’Ap COCTOMT W3 JBEHAIIATH NPaBHJIbHBIX ISTHYTOJIEHH-
KOB. Tak 4TO IJIOCKOCTH CHMMETPHH MPOXOAAT 4depe3 pedpo, comep-
JKalllee BEPIIMHY, TEPICHIUKYISIPHO IPOTHBOIOJIOKHOMY pedpy.
IToaTOoMy

yepe3 MEpBYI0 Tapy IPOTHBOIOJIOKHBIX MATHYTOJIBHUKOB IIPOXO-
T 5 TUIOCKOCTEH, "epe3 BTOpyIo mapy — 4, depe3 TpeTbio — 3, 4eT-
BepTylo — 2, miatyio — 1. Tak d9To BCero miIoCKOCTed CHMMETPHH
5+4+3+2+1=15.
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§21.Tena BpaueHus.

1. Panuyc ocHOBaHuS IMAMHJpA 2 M, a BBICOTA 3 M.
Haiinnre quaroHais 0CEBOro CEUEHHUS.

OceBoe ceueHue SBISIETCS NPSIMOYTOIBHUKOM CO CTOPOHAMHU
CD =2mu AD = 4m. Tak uto U3 npsmoyroiasHoro AACD:

AC=vAD? +CD? =42 +3? = 5(m) (1o Teopeme ITugaropa).
OtBeT: 5 M.

2. OceBoe ceueHHe MIIMHAPa — KBapar, Iioaap Kotoporo Q.
Haiinure miomaas OCHOBAHUS HIMIMHIPA.

3anaua penrena B yueOnuke 1. 187, ctp. 82.

3. BeicoTa munuHapa 6 cM, paaunyc OCHOBaHHSA 5 CM.
Haiigure rutomans cedeHus, MPOBEACHHOTO IAPAIIEIBHO OCH IIH-
JIMHIpA Ha PacCTOSIHUH 4 CM OT Hee.

B paBnoGenpennom AAOD OK 1 AD; tak uro OK=4 (cm). [lanee,
o Teopeme [Ingaropa B AAOK

AK=v042 —OK? =~/5> — 4% =3(cm), a AD = =2AK = 6(cm).

Torza Sagep = AD-AB=6-6=36(cM?).
Orger: 36 cM>.

4. BeicoTa mmunmmHApa § M, pagnyc OCHOBAHHUS SIM.
Hunmuaap mepecedeH IIOCKOCTBI0 TaK, YTO B CEUCHHH TIONYUUIICS
kBajgpat. Haiinure pacctosiHue OT 3TOro ce4eHus J10 OCH.
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Tax xak B ceuernuu kBaapaT ABCD, o AB=AD=8 qm.
B paBHoGenpernnom A4OD niposenem OK LAD.

Torna AK:% - AD = 4(;m). [lanee, no teopeme ITudaropa

OK = VAO? — AK? =+/52 —4% =3 (am).
Ortser: 3 M.
5. Bsicora munuHapa 6 aM, paguyc ocHoBaHMsA 5 oM. KoHisl ot1-

pe3ka AB, pasHoro 10 qM, Jie)xaT Ha OKPY>KHOCTSIX 00OMX OCHOBAaHUI.
Haiinute kparyaiiiiee paccTosiHEE OT HETO O OCH.

IIpoBenem uepe3 AB mnockocts ABCD, napamnensHyto OO,. Tak

kak ABCD npsIMOyTOJIBHUK, TO AD= \/AB2 -BD? = \/102 —62 = 8(am).
B paBrOoOenpennoMm AAOD niposenem OK L AD, torna AK= 0,5-AD=
= 4(am).
U3 AAOK

OK=v 40% — 4K? =+/5% —4% =3(xm)..

6. B paBHOCTOpOHHEM IMIMHApPE (IMAMETP PaBEH BHICOTE LIMJINHII-
pa) TOUKa OKPY>KHOCTH BEpXHETO OCHOBAaHMS COEIMHEHA C TOYKOH OK-
PYKHOCTH HH)KHEI0 OCHOBAHHUSI.

VYron Mexay paauycamu, MPOBEACHHBIMU B 3THU TOYKH, paBeH 60°.
Haiinure yron X Mexny npoBeA€HHON NPAMON U OCBIO LIUIHHJPA.
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UYepes nansble Toukd 4 u C nposeaeM miockocts ABCD, mapai-
nenbHy0 ocH. CoennanM ToUkH B 1 O). YTOJI MEXIy pagiycaMu, Ipo-
BEJICHHBIMA B NaHHBIE TOUYkd A U C cooTBeTcTBeHHO M3 O u O Oynmer
paseH yriay £ZBO,C = 60°.

CnenoBatenbHo, paBHOOeapeHHBIHT ABO,C sBisieTcsl paBHOCTOPOH-
HuUM 1 BC = 0,5 = K. VckoMBIif yron X MexIy IPOBEICHHON MPsIMOit A
C u ocero mummHapa paseH ZBAC. B mnpsmoyromsnuke ABCD
AB=D=2R (no ycnosuto). Toraa u3 npsmoyroasaoro A4BC

BC R 1

1
teX=tg/BAC=——=—=— u X=arctg—.
eX=te AB 2R 2 g2

OtBet: X = arctg% .

7. B nunuHap BHucaHa NpaBUIbHAs IIECTUYroibHAs npusMa. Hai-
JIITE YroJI MEXAY JMaroHalblo ee OOKOBOI I'paHM M OCBHIO IMJIMHAPA,
€CJIU paJlyC OCHOBAHMSI PaBEH BbICOTE MIMHPA.

3amava permreHa B yueOHuke 1. 188, ctp. 83.

8. Bricora umnunapa 2 M. Paanyc ocHoBanus 7 M. B 3TOT nununap
HaKJIOHHO BIMCaH KBaIpaT — TakK, YTO BCE BEPIIUHBI €TO JIekKaT Ha OK-
PYKHOCTSIX OCHOBAaHUM.

Haiinure cropony kBaapara.

IIycte ABCD — naHHBIN KBagpaT, Torna mposexeM BB; u CC,
MEPIECHANKYJIIPHO TUIOCKOCTH OCHOBaHUs. [1o TeopeMe o Tpex mepreH-
mukynspax BiALAD n C\D1AD. Tak uto AB1C;D — mpsMOyTOJIBHHUK
u AD = B,C,, a ero nuaronanb AC) SBISETCS JUAMETPOM OKPY>KHOCTH,
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tak uto AC,=14(m). 3 AADC, u ACDC, nomyuum 1o Teopeme Iluda-
ropa DC> = AC,> — AD’ u DC\* = DC* — CC\. Jlanee, mycTh
AD=DC=a, Torpa:

ACP-dP=a*-CCAL 14 - *=a*-22,=100ua= 10(m).

OtBert: 10 (Mm).

9. Paanyc ocHOBaHMA KOHYycCa 3 M, BBICOTa 4 M.

Haiinute obpasyromryto /.

. c

A B
U3 mpssmoyroneaOTo ABOC 110 Teopeme [Tudaropa momryanm:

I=BC= OB +0C? =32 +4> =5(w).
OTBeT 5 M.

10. Obpasyromias koHyca / HaKJIOHEHa K TUIOCKOCTH OCHOBAHHUS O]
yriaoMm 30°. Haiiaure BBICOTY.

W3 npamoyronsaoro ABOC:
CO=BC - sin30° = é

11. Pagunyc ocHOBaHUS KoHyca R. OCeBBIM CEYEHHEM KOHYCa SIBIIS-
eTcs IPSIMOYT OJIBHBIHM TPEYTOJIbHUK.

Haiigure ero miomnags.

JlaHHBIT TPAMOYTONBHBIA TPEYTOIBHUK SBISIETCS €IIe U paBHOOE-
PCHHBIM. Taxk uTo BBICOTA B HEM, MMPOBEACHHAA K OCHOBAaHUIO, ABJIACTCIA
1 MeJaHou. A MeauaHa, MpoBeJieHHas K TUIIOTeHY3€, paBHa MOJOBUHE
THIOTEHY3bl, TO €CTh PajuycCy, TaKk Kak THIOTEHy3a paBHA TUaMETpy.
Tornma momans

s=L.g.n=Lor.r=p2

2 2

Orger: R%.

56



http://alexbooks.ucoz.com

12. B paBHOCTOpOHHEM KOHYycCe (OCEBOC CEUCHHUE — IPABHIBHBIIN
TPEYTOJILHUK) paJinyC OCHOBAaHUSA R.
Haiinure riomans ceueHus, IPOBEACHHOTO 4Yepe3 JBe 00pa3syro-

Iue, yroj Meay KOTOPbIMH paBCH Ol.
c

A
) 8

Tak xak B oceBoM ceueHun AABC — mnpaBwibHbIH, TO0 AC=AB=2R.
[Tnomans AMCK Haiinem o gopmyire:
S:%MC - CK sina = % 2R - 2R sin a = 2R? sin o (Tak kak MC =

=CK = AB — obpazytomue).
Ortget: 2Rsina.

13. BricoTa koHyca 20, pammyc ero oOCHOBaHHUS 25.
HalizuTe 1uromanp ceyeHus, NPOBEIEHHOTO 4Yepe3 BEepLIMHY, €CIIU
paccTosiHHE OT HETO J0 IIEHTPa OCHOBAaHUS KOHYyca paBHO 12.

A Iy 8
IIposenem OD LMK B paBHOOeapenHOM AOMK. T1o Teopeme o Tpex
nepreaaukyisipax CD1MK. Tlposenem OELCD B ACOD.
Tornma OF naHHOe pacCTOsSHUME OT LIEHTpa OCHOBAHUS KOHyca JIO
minockoctu MCK. OF = 12.
_OE 12 _

Tax uto B ACOD: sinZOCE = — =0,6.
oc 20
Tornma

cos ZOCE = \1-sin®> ZOCE =,/1-0,36 = 0.8.
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Tax uro, tg ZOCE = SM£0CE _06 _ 45
cosZOCE 08

Hanee, OD = CO - tgZOCE=20-0,75=15
CD = JOD? + CO* =152 +20 =25 .
B AOMD 1o teopeme ITudaropa:

MD = \Jom? —0D? =+/25% —15% =20, Tax uro MK = 2MD = 40.

SMCK: %MK CD:%“'O - 25 =1500.

Otser: 500.

14. Paamyc ocHoBaHHUs KOHyca R, a oOpasyrolias HakKJIOHEHa K
IUTOCKOCTH OCHOBAHUS TOJ YTIIOM 0. Uepe3 BepUIMHy KOHyca IpoBee-
Ha MJIOCKOCTH MOJ] YITIOM @ K €r0 BBICOTE.

Haiinute miuowmaab noixy4eHHOrO CeUeHus.

B mpsmoyroiasaoM AACO CO = 4O - tgo. = R - tga..

B AOMK mnposenem OD1MK. Tornma mo TeopeMe o Tpex HepreH -
kymsapax CD1MK.

B mpsimoyronsaom AOCD mmeem OD = OC - tgo = R tgo tgo u

CD = oc _ rl8™
cosp  cosQ

Janee, B mnpsmoyromsHoM AODK mno Tteopeme Iludaropa

DK= \/OK2 -0D* = \/R2 - thgza tgz(p = R\/l - tgzoc tgz(p . Tak uto

wromans ACMK paBHa Scyx :% -MK-CD=

1 2Rt R?
:—~ﬂ-R\ll—tg2atg2(p zﬁ'\/l—tgzatgzq’ .
2 cosQ

cos P
R2

OrtBeT: Kiga V1- tg’a tg
cosQ
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15. 3amaua pemieHa B yueonuke 1. 190, cp. 85.

16. BreicoTa koHyca H.

Ha xakoMm paccTOSIHUM OT BEPIIMHBI HaZ0 MPOBECTH IUIOCKOCTH, Ha-
paJuIeNIbHYI0 OCHOBAHHIO, YTOOBI IIOIIAh CEYCHHUs OblIa paBHA IOJIO-
BUHE IUIOLIA ] OCHOBAHHMS ?

[IpoBeneHHas IUIOCKOCTH OTCEYET OT KOHyca IMOAOOHBIA KOHYyC. B
MOTOOHBIX (PUTypax OTHOIICHHWE JTHHEHHBIX pa3MepoB paBHO K03 ¢u-
IIMEHTY MOA00us, a OTHOIICHHWE COOTBETCTBYIOIIMX IIIOIAAeiH —
kBazpary kodd¢unmenra nonodus. Tak uto

S, :K2:l . HoaTOMYK:L' Torma é:KI/I

s, 2 N

I=H K— , TIe [ — MCKOMO€ pacCTOSIHHE.

7z

H
OtBer: —=.
V2
17. Yepes cepeamHy BBICOTHI KOHyCa TpOBEICHA MpsAMasi, Imapai-
nenpHas obpasyromiei /.
Haiinute 1yuHy oTpe3ka MpsIMOM, 3aKJIFOUEHHOM BHYTPH KOHYcCA.

ITycte MN — naHHas npsMasi.
PaccmoTpuM oceBoe ceueHue KoHyca, cofepxaiiee npsmyro MN. B
ACOB 1o ycnosuto CO; = 0,0 u O|N ||CB. Toraa no teopeme daeca

ON = NB, a 3uauur, ON = %R. Tax yto NA = %R.

Hamee, AAMN ~ AACB, mosToMmy AN = MN . Tak uto
AB CB
3R
MN=AN-CB _2 3,
AB 2R 4
OrtBeT: il .
4
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18. O6pasyromas konyca 13 cM, BeicoTa 12 cM.

Konyc nepecedeH npsiMol, napanineabHOU OCHOBAHHIO, PACCTOSTHUE
OT HEe JI0 OCHOBAHHMS PaBHO 6 CM, a JI0 BBICOTHI — 2 CM.

HaiinguTe oTpe30k npsMoii, 3aKII0UEHHBI BHYTPH KOHYCA.

N3 ACOA o teopeme [Tudaropa:

04 =\ CA? —C0* =132 =12 = 5(cm).
IMpoBeneM IMUIOCKOCTh, MAPAIUICIBbHYI0 OCHOBAaHHMIO W COACPIKALIYIO
JaHHyo npsamyro BD. Torna npoBeneHHas IIIOCKOCTb OTCEYET OT KO-
Hyca nofo0HbIi konyc. Jaee, ACOA1~ACOA.
o4 _Co , T0 ecTb O14,= 04-CO, _5-(12-6) 2,5(cm).

04 co co 12
Hanee, B ABO,D nposenem O M_LBD.

Torna B npsimoyronsHoM ABOM
BM= \/BOI2 —OM? = \/2,52 -22 = 1,5(cm) (mo teopeme ITudaro-

pa). Takuto BD=2 - BM =2 - 1,5 =3(cm).
OtseT: 3 cM.

Tornma

19. Paguycsl ocHOBaHUH ycedeHHOTO KOHyca 3 M u 6 M, BEICOTa 4M.
Haiinute oOpasyromryto.

8 or [y

| []
A M g K D
PaccmoTpuM oceBoe ceueHune yceueHHoro konyca. Torma ABCD —

paBHOOOKas Tpamenus ¢ ocHoBaHusIMH BC =2R;=2-3=6(M) u
AD =2R, =2 - 6=12(m).
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Hainee, mpoenem BMLAD n CK1AD. BCKM — npsSIMOyTOJIBHHUK.
Nmeem BM = CK u AABM =ADCK. Tloatomy
KD = AM= AD-MK _AD-BC 12-6

2 2 2
B ipsaMoyrosbHoM A4 BM 1o Teopeme [ucdaropa:

AB = AM? + BM? =32 +42 = 5(w).
OTBerT: 5 M.

=3(m). Hanee,

20. Pagmycsl OCHOBaHUH ycedeHHOro KOHyca R u r, oOpasyromas
HaKJIOHEHa K OCHOBAHHUIO MOJ yriioM 45°.
Haiinute Boicoty H.

g8 0O cC

45, -
A M 0O K b
PaccmoTpuM oceBoe ceueHHe yCedeHHOro koHyca. MM sBmsercs
ABCD — paBHOOOKas Tparemnus ¢ OCHOBaHUSIMHU
BC=2-BO,=2r u AD=2-A40 =2R.. Jlanee,
npoBeaeM BM1AD n CK1AD. Torna

BCKM — npsmoyronsauk u BC = MK, BM = CK. AABM = ADCK.
Tak utO

AD-MK _AD-BC _2R-2r _

KD = AM= 3 3 3 R—r. Jance, AAMB
paBHOOENpeHHBIH, Tak kKak Z£A = LABM = 45°. Tak dro
H=BM=AM=R-r.

OtBet: R—7.

21. O6pa3yromas yceueHHOro KOHyca paBHa 2a M HaKJIOHEHa K OC-
HOBaHMIO 11071 yrioM 60°. Paguyc oqHOro ocHOBaHMs BABOE OOJIbILE
panuyca Jpyroro OCHOBaHHs.

Hatinure paguycsl.

B ol C

GO, .

A M 0 K D
PaccMoTpuM OceBOE CeueHHE YCEUCHHOro KoHyca. MM sBisercs
paBHoGenpennas tpanenus ABCD, rne BC=2R, u AD = 2R, =2 - 2R,=
=4R,=BC. Jlanee, nposenem BM1AD wu CK1AD. Torma BCKM —
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OpsIMOYTOJbHUK, Tak uT0o BC=MK u BM = CK. Iloatomy AABM =

ADCK (4B = CD u BM = CK). Tak uro

AD-BC 4R, -2R,
22

AM =KD =

=R,

Hamee, B mpsimoyroneHOM AABM: AM = R = AB - cos60° = 2a % .

Torma R, = 2R, = 2a.
OtBet: au?2 a.

22. Pagmycsl OCHOBaHWI yCEYEeHHOI'O KOHyca 3aM W 7aM, obpa-
3yronias SaMm.
Haiigure miomans 0CeBOro ceueHusl.
8 01 [

ul []
A M O K D

PaccmoTpuM oceBoe cedeHHE yCeueHHOro KoHyca. MM sBisiercs
paBHOOenpenHas Tpamnerus ABCD c ocHoBarusamu BC = 2R, = 6 oM u
AD = 2R, = 14mm. Nlanee, mpoBenem BM1AD u CK1AD. Tak 4to
BC=MKwu BM = CK. Torna

BCKM — npsimoyronsauk. AABM = ACKD, Tak 4Tto

KD =AM = ADZ;BC :gz 4(am). B mpssimoyronsHoM AABM
o Teopeme ITudaropa momyqnm:

BM = \/A32 —AM? :\/52 —42 =3(mm). Torma

_ AD+BC-BM: 6+214_3:3O(HM2)'

S

Orger: 30 am>.

23, TIn0many OCHOBAHHI YCEUeHHOTo KoHyca 4 aM° i 16 aM2, yepes
CEpeIMHY BBICOTHI MPOBEACHA TUIOCKOCTb, MapajlieIbHas OCHOBAHUSM.
Haiigure miomans cedeHus.

B 0 C

M N

A 0, D

PaccMoTpuM oceBoe cedeHHE YCEUCHHOro KoHyca. MM sBisercs
ABCD — tpanertus ¢ ocHoBaHUAMHU BC = 2R u AD = 2R,.
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Tanee, S, = nR,* = 4(qm?). Tak uto R, = (M) u BC=—

2 ().
N =
S, = nR,* = 16(am?). Tak uto R, =% (M) u AD :ﬁ (mm)

MN sBiseTcs CpelHEN JIMHUEHN TpaNelUu, TaK YTO:

MN= M = i . Ho MN — nuaMeTp JaHHOTO CEYEHMSI.
2 Jr
1 3
Torpa paguyc storo ceueHus R =— MN =— u miomanp
2T

S=nR=7.2 —9()1M)
Otser: 9 am°.

24. TInomans OCHOBaHUI yCEUEeHHOT0 KoHyca M U m.
Haiinure nnomans cpetHero cedeHus, napamieIbHOr0 OCHOBAHUSAM.

M/ | \N
/[ AN

A 0, D

OceBoe CeueHHE YCEYEHHOI'0 KOHyca IMPEICTaBIseT coOOW Tpare-
uuto ABCD ¢ ocHoBanusmu BC=2R; u AD=2R,.

Taxk kak IIomaayu OCHOBaHUH paBHbI M = 7rR22 um= nR22 , TaK 4TO

R]ZWM I/IRQ_\/Z.
T T

Torna, nockosbky MN — cpeassist IMHUS, TO

BC+AD M +Vm
2 Jroo

1
Torga paguyc cedyeHus paBeH R = EMN =

MN=

M ++m
Wn

(J_+J_)z W r)z

A wiomans S = nR? =

25. Y nupamup! Bce OOKOBBIE pedpa paBHEL.
Jlokaxxute, 4TO OHA SIBJISIETCS] BHUCAHHOM B HEKOTOPBIN KOHYC.
3anava permena B yueOHuke 1. 191, ctp. 85.
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26. B xoHyce naHbl paguyc ocHOBaHUs R U BbIcoTa M.
Haiinute pebpo BIUCAHHOIO B HETO Ky0a.

Paccmorpum oceBoe ceuenne kyb6a ASD. Torma B AASD Bmumcan
BCC,B— npsMoyroibHUK €O cTOpoHamu BB, = a — niuHa pebpa Ky-

b6au BC=a x/E — JIMaroHANb KBaJpaTa, SBJISFOIIETOCs TPaHbio Kyo0a.
Hanee, AASD ~ ABSC Tax uro:

BC_SO a2 _H-a
AD SO, 2R H

Ha~2 = 2RH — 2aR. Tax uto a(2R + H~2 ) = 2RH, u

, OTKyJa

L 2RH
QR+HA2
2RH
OtBeT: 4 = ————.
2R+ HA2

27. B KoHyce JaHbl paanyc oCHOBaHUs R U BbIcOoTa H.

B Hero BmmcaHa mpaBWiIbHAS TPEYTOJbHAS MPU3Ma, Y KOTOPOi 0o-
KOBBIE I'PaHN — KBa/IPAThI

Haiinure pebpo npu3Mel.

D
[TycTs nnmuHa peOpa NpU3MbI paBHa d.

Torma u3 paBHOCcTOpOHHETO AABC Haiinem OA — paanyc OKpyxk-
av3

3
Boe ceuenne SO,D. Tak kak ASOA ~ ASOD, to

64
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04 _SO a3 _H-a

= , ————, TakK 4TO
oD SO,’ 3R H
RH
aH\/§=3RH73Ra R a(3R+H\/§):3RH, na= 3—
3R+ HA3
OTtBeT: a = 3R—H
3R+ HA3

28. [onymap ¥ BIUCAaHHBII B HETO KOHYC UMEIOT 00liee OCHOBaHUE
1 OOLILYIO BBICOTY .

Yepes cepelMHy BBICOTHI IIPOBEJEHA MIOCKOCTb, NMapaeabHas oc-
HOBAHUIO.

Jlokaxxute, 4TO IUIOLIA b CEUCHUS, 3aKITIOUYCHHOTO MEXAY OOKOBOI
MOBEPXHOCTBIO KOHYCAa M MOBEPXHOCTBIO MOJYyIIapa, paBHAa MOJOBUHE
TUTOIIA T OCHOBAHMS.

a) C
A
PaccmoTpum oceBoe ceuenne konyca COA.
CO, 04,
Torma ACO4;~ ACOA, Tak 4T0 —— = ———, TaK 4TO
CoO 04
1
—CO
01A1 = OA% =044—= lA() .
co co 2
B
A

B mpsimoyrosneaoM AOO; B 1o Teopeme ITudaropa:

2
0,B= =0B* - 00} =1{R2—GRJ :R—f

Hckomasi miiomaas CeYeHHs paBHA Pa3HOCTH IUIOIIANCH KPYTOB C
pamuycom OB u O14:
R*:3  R* R’

- — = —

S=n-0B -1 O4 =
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A miomank OCHOBaHHA Sp = nOA* = nRZ, TaK 4YTO IUIOIIAJb CEUCHHUS
paBHa MMOJIOBHHE TUIOMIAIA OCHOBAHUS, YTO M TPEOOBAIOCH TOKA3ATh.

29. IlTap, paguyc koToporo 41 nm, nepeceueH IIOCKOCTBIO HA pac-
CTOSTHAU 97IM OT LIEHTpA.
Haiinure momans ceyeHus.

i

B mpsimoyroneaOM A4AOB 1o Teopeme [ugaropa:
AB= \/ OB* -04° = \/ 41% —-9? =40(am). Toraa ruromanb ceIeHU

S=m-AB’ =1 - 40° = 1600n(am”) = 167(n°).
Otser: 167 M°.

30. Yepes cepenuHy pajiyca mapa IpoBeIeHA MEepICHINKYIIIpHAS
€My IUIOCKOCTb.

Kax oTHOCHTCS IIIOIaab MOTYYEHHOTO CEYEHMs K Iuomann 6ob-
mroro xpyra?

3amaua pemrena B yueouuke 1. 193, ctp. 87.

31. Pammyc mapa R. Uepe3 koHel] pajguyca MpoBelieHa MIOCKOCTh
noj yrioMm 60° k. Hemy.
Haiimute muomans ceueHus.

B mpsimoyronsaoM A4OB nmeeMm:
AB=0Bcos 60°= OB LR .
2 2
Torpa mromans cedeHus paBHa:
2 2
S=n-AB’=n R :i.
2 4

2
T
OtBer: —— .
4
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32. Paguyc 3emHoro mapa R. Uemy paBHa AJIMHA Mapaijeiu, ecilu
ee mumpota 60°?

B mpsmoyronsnom A4OB:
ZAOB=90°-2BOK=30°.

AB=0B-sin/AOB=R- % :g . Torga nvHa napajuieny paBHa

[=2n-AB=2m- g =TnR..
OtBer: nR..
33. T'opon N mHaxomutcst Ha 60° ceBepHOH IUPOTEHL.
Kakoil nyTh coBepuiaer 3ToT
NYHKT B TeueHue 14. Bcaeacreue

BpaleHusi 3eMJIM BOKPYI cBoeil ocu?

Paguyc 3emnu npusste paBHbIM 6000 kM.
B mpssmoyronsHoM AAON:
ZAON=90°-NOK=30°.

Torma ANZON-sin60°:§ . 3a oxguH 9ac ropox N COBEPIIUT ITyTh O

JIyTe, paBHOI i JUINHBI OKPY>KHOCTH € pagiycoM AN.
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6000

Tax uro, 1=% 27AN= . 2.1 = 250 ~ 785(km).

1
24
OtBer: <785 KM.

34. Ha noBepxHOCTH I1apa AaHbl TpU TOUYKH. [IpsaMonunelinsle pac-
CTOSIHUS MEeXAY HUMH 6 cM, 8 cM, 10 cm. Paguyc mapa 13 cm. Haiinure
paccTosiHHE OT LIEHTpa 10 HHOCKBOCTI/I, NPOXOAAIIEH Yepe3 ITH TOUKH.

[IpoBenem OO, nepnenaukyisipHO Tockoctn AABC. Torma mps-
MoyronbHbeIe TpeyronbHuku 40,0, BO,0, CO,0 paBHBI O KaTteTy U
runotenyse (tTak kak AO=BO=CO — paauyc 1mapa u OO;— oO0muit
kareT). Tak yTo O;—LEHTP OKPY>KHOCTH, OTIMCAHHOI OKOJIO TPEyTroJb-
Huka ABC (01A2013201C).

Jlanee, 3aMeTHM, 4TO 6°+8%= 102, TaK 910 AABC npsIMOYTOIBHEIH ¢
runotenys3oit AC. Iloatomy O, — cepeauna AC, Tak 4TO

AOF%AC:S (o).
Hamee, B mpsamoyronbHOM A4AOO;:

001:\//102 — 407 =137 =52 =12 (cew).

OtseT: 12 cm.

35. Inametp mapa 25 cMm. Ha ero moBepxHOCTH NaHBI TOYKa A U OK-
PYKHOCTB, BCE TOYKH, KOTOPOH yIaleHs! (1o mpsamoi) ot 4 Ha 15 cm.
Haiingute paauyc 3Toi OKpY>KHOCTH.

A

(o>

Pannyc mapa paBeH MoJOBHHE AnaMeTpa.
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Tax uro A0=OB=% 25=12,5 (cm).

Hamee, AAOB paBHOOenpeHHbIN (Tak kKak OB=0A4) n AB=15 cm.
Haiinem mmomans AAOB 1o Gopmyie:

Sio= \p-(p—A40)-(p-OB)-(p- AB) =

=/20-(20-12,5)-(20-12,5)- (20— 15) =75(cm). Ho Ss05 :% -AO-BO,.

Tak uto R=BO, ~ 25408 _ 275 =10(cm).
AO 15

Otset: 10 cm.

36. Panuyc mapa 7 cMm. Ha ero noBepXHOCTH JaHbl JIBE paBHbBIE OK-
PYKHOCTH, MMEIOIIHE OOIIYI0 XOpAY JUIHHOH 2 CM.
Haiinure pannycsl OKpy>KHOCTEH, 3Hasi, 9YTO UX TIOCKOCTH HEPIICH/IN-

KYJISIPHBI.
B,
E orN

af

U3 nentpa mapa O nposenem neprneHauKyisipel OO, u OB x miiocko-
CTSIM COOTBETCTBYIOIINX OKpyskHOCcTel. V3 Touek O u B mpoBenem
neprieHAuKyIsIpsl OB u BB k obmeit xopae AC. Torma

AB[Z BIC:%Aczl(CM)

Hanee, B mpsimoyronbHoM AO 4B, ecniu O14A=R u CB=a, TO NOJ1y4YUM
01A2:01312+A812, TeR*=d*+1.B npsimoyroiabHoM ABCB| 0003Ha-
yum BC=R, BB,=b, torna BC’=BB,*+B,C%, 1.e. R* = b*+ 1. Tax uto
a=b, To ectb O1B,=BB,.

Torna OO,BB; — kBajapaT u €ro JuaroHaib OBIZ=2OlBZ=2a2.

Hanee, B mpamoyronsHoM AOAB; OA=7 cwm, Toroa OA2=0312+A812, TO
ecth 49=2a"+1, o =24.

Hanee, R*=a’+1=25, tak uro O;4=R= J25 =5(cm).
OtgerT: 5 cMm.
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37. Nan map paguyca R. Uepes onHy TOUKY €ro MOBEPXHOCTH IPO-
BEJICHBI JIBE IJIOCKOCTHU: IIepBasi — KacaTellbHasl K 11apy, BTopas — IOJ,
yriiom 30° x nepBou.

Haiinnre nmomanb ceyeHus.

Tak kak £014AB=30°, a OALAB, t0 LOAO=90°-~0,4B=90°—
-30°=60°.
Hanee, B mpsimoyronbHoM AAQO,O:

AO=A40-c0s£0,A0=R-c0os60°=R- % =§ .
RY xR
Tor/a mIomas cedeHns pasHa S=m -40,’= T{Ej e

2
T
OTtBer: —— .
4

38. meercs Teno, OrpaHUYEHHOE ABYMsI KOHIIEHTPUYECKUMH Ia-
POBBIMHU MTOBEPXHOCTSAMU (TIOJBIN TIap).
JloxaxkuTte, 4TO €ro cedeHre MmIOCKOCThIO, MPOXOIAIIel uepes LIeHTp,
PaBHOBEJIMKO CEUYEHHIO, KacaTeJIbHOMY K BHYTPEHHEH IapoBOH 1Mo-
BEPXHOCTH.

Jonycrum, 4To paauycsl AByX 11apoB paBHbl R u R,. Torna
B ipssMoyroibHOM AOO,A4:
042= 02— 00 =R} -R? .

IInomans kacaTeIbHOrO CEUEHHs PaBHA
S=n0,4’=n(R,*-R.)).
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[Tromans cedeHus mapa MIoCKOCThIO, MPOXOIAIIEH Yepe3 LEHTP, paB-
HA PA3HOCTH TIomaneit S=nR,*~mR,*=n(R,>~R,%). To ecTh miomau
HCKOMBIX CEUECHUI PaBHBI.

Yro 1 TpeOOBaIOCh 10KA3aTh.

39. [ap paguyca R xacaeTcsi BceX CTOPOH NMPaBUIBHOTO TPEYTOJh-
HUKa CO CTOPOHOM a.
Haiinute paccTosiHue OT LEHTpa 11apa 10 INIOCKOCTH TPEYrOJIbHUKA
3amauda perreHa B yueOnuke 1. 195, ctp. 88.

40. Ctoponsl TpeyronsHuka 13cm, 14cm u 15cm. Haiinute paccros-
HHE OT IUIOCKOCTH TPEYTroJIbHUKA JI0 IIEHTpa HIapa, Kacarolerocs: Bcex
CTOPOH TpeyroibHuKa. Pannyc mapa Scm.

T

[Iposenem OO, nepneHauKysIpHO IocKkocTH AMNK. Tak xak cTopo-
HeI AMNK xacatotcs mapa, To OA, OB u OC nieplieHANKYISIPHBI CTO-
ponam AMNK. Toraa o Teopeme o Tpex neprnesankymsapax 014, OB
u O,C ToXe NepneHANKYIAPHBI K COOTBETCTBYIOIIUM CTOPOHAM
AMNK.

Haiee, Tak kak AAOO,=ABOO,=ACOQ (110 kaTeTy ¥ TUIIOTEHY3¢E), TO:
0,4=0,B=0,C. Tax uro O — IeHTp BIIMCAHHON OKPY>KHOCTH B
AMNK. ITnomans AMNK paBHa:

S=\Jp-(p—MN)-(p—MK)-(p— NK) =/21-7-8-6 =84 (cv).

Ho S=pr, Tax uto O4=r = s = 84_ 4(cm).
p 21

Hamee, B mpsamoyronbHOM A4AOO;:
00,=1 40 - 40} =\5* —4> =3 (cm).

OTBeT: 3 cM.
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41. JTnaronanu pomoda 15 cm u 20 cm. IllapoBas moBepxHOCTH Kaca-
eTcst Bcex ero cropoH. Paguyc mapa 10 cm. Haligure paccrosiHue ot
[IEHTpa Iapa JI0 MII0CKOCTH poMOa.

a)

A

[Mposenem neprneHnukyIsip OO, K IIIOCKOCTH poMOa.
Otpeskun OM=0ON=0K=0OFE=10 cM 1 nepneHIuKyISPHBl COOTBETCT-
BYIOIIIMM CTOpOHaM poMOa. Tak 4To 1o TeopemMe 0 TpexX NepPIEeHANKY-
nspax OM, O|N, OK u O E nepneHIuKyIspHEl COOTBETCTBYOILIIM
cropoHam pomba. lanee, AOO,M=AOO,N=AOO,K=AOO,E (1o ruto-
TeHy3e u karery). Tak uro O1M=0,N=0,K=0,E u 3Ha9uT, O] — TEHTP
BITCAaHHOM B POMO OKpY’KHOCTH.

6) B N

9

A E D
B mpsmoyronsaom A4O,D (ACLBD):

2 2
AD=,/40} + DO} :\/[%ch +GBD) =47.5* 10 =12.5 (cm).

Torma

SABCD=%-AC'BD =%~15-20 =150 (cM?).

C npyroii CTOpOHBI,

S 150
S =ah=AD-NE. Tak uro NE=242C0 _— _~= =[)(cm).
ABCD D 125 (cm)

Torna OIE=% NE=6(cm).

Hanee, B npsmoyronsHoM AOO,E:
00, = JOE - 0,E> =107 -6 = 8§(cwm).

OrtBer: 8 cMm.
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42. Yepes kacaTelbHYI0 K NOBEPXHOCTH 1Iapa MPOBEICHbI JBE B3a-
UMHO TEpHEeHIUKYISIPHBIE IIIOCKOCTH, MEPECEKAIOIIIE MIap N0 Kpyram
pazycoB 7y ¥ 1,

Haiigure paguyc mapa R.
A

4

Iposenem nepneHnukysapsl OO, u OO, K JaHHBIM TUIOCKOCTSIM.
o ycnoBuro £0140,=90°, tak uto 00140, — npsMOyroyibHUK. To-

rza 1o teopeme [Tudaropa O4 =R = \/ 0012 + 0022 = \/ rlz + r22 .

OtBer: 1 +77 .

43. I1lap paanyca R BIMCaH B yCEYCHHBIA KOHYC.
Yroia HakIo0Ha 00pa3ylolei / K INIOCKOCTH HIKHETO OCHOBAHHS KOHY-
Ca PaBeH o .
Haiizute paguycel OCHOBaHHI U 00pa3yIOIIyI0 YCEUSHHOTO KOHYCa.

B O, ¢
K
&)
NP .
A M O, D

PaccmoTpum oceBoe ceuenue, kotopoe sBisiercs Tpanenueit ABCD,
npuueM AB=CD. ZBAD=a. llpoBenem BM1AD. Torna BM=0,0,=2R.

B AABM: I=AB= ?M = _2R .
sino.  sina
LenTp BuucanHoi B ABCD OKpYKHOCTH JIEXKHT Ha MEpPEeceyeHnt Ouc-

cexrpuc, Tak 910 A0 1 BO — OHCCEKTPHUCHI, TO €CTh ZBAOZ%OL S

ZABO :% ZABC= 90°—%a .

Tax uto AABO — npSMOYTOIBHBIH, IOATOMY
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2R -sin & R
BO=AB-sin/BAO=

sin o a
oS —
2

Haiee, B mpsimoyromeaom ABOO,: BO, = \/BO2 —0012 =

1—cos2g sian o o
= 2 _R 2 :R‘/tgz—:Rtg—.
a 20 2 2 2
cos— cos” — cos” —
2 2 2

Tak kKak OTpe3KH KacaTeNbHBIX, NMPOBEIACHHBIX M3 OAHON TOUYKH K
OKPYXKHOCTH, paBHbl, T0 BK=BO| u AO,=AK.

Tora AO, = AK = AB — BK = AB — BO, =R _ g% =
sino 2
.o R-l1=si 2& 2 0
IR Rsin— sin 5 Rcos™— o
= - 2 _ = 2 = Rctg—.
.a o o o . o a . o 2
2sin—cos—  cos— cos—sin— cos—sin—
2 2 2 2 2 2

a o
OTtBeT: Rtg— u Rctg—.
g2 g2

44. JIpa paBHBIX I1apa paauyca R pacHOJI0XKEHbI TaK, 4YTO LEHTP Of-
HOTO JIEKUT Ha MOBEPXHOCTH APYTOTO.
Haiinure jumHy ITHUHAY /, 10 KOTOPOH TepeceKaroTCsl UX MOBEPXHOCTH.
3amayda perreHa B yueOHuke 1. 196, ctp. 90.

45. Pagiycsr mapoB 25 oM u 29 1M, a pacCTOSHHE MEXIY UX IeH-
Tpamu 36 nM. Haiinute miwHy JWHAU [, IO KOTOPOW TIEPECEKAIOTCS MX
MIOBEPXHOCTH.

1!\
"/

PaccMmoTpum ceuenne, mpoBeIcHHOE Yepe3 ICHTPHI mapos. Torna Jm-
HUSI IEPECEUCHHS [IAPOB MPEACTABISIET COO0M OKPYKHOCTh pajryca
AH, tne AH— BoicoTa B AOAQO,, npoBeneHHas k ctopone OO0,.
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[Tnomans AOAO, paBHa
S=\p-(p-04)-(p—0,4)-(p-00,) =
= \J45(45 - 25)(45 — 29)(45 - 36) = 360(mv).

Ho ¢ apyroii ctoponst S=% 00, -AH, Tax 4T0

AH=25_ 2360 501,

00, 36
Hanee, nnvna smanu [ = 2nAH = 27-20 = 401 (am) = 41 (m).
OtgeT: 41 M.

46. Haiigure paauyc mapa, OIMCaHHOT'O OKOJIO KyOa ¢ peOpoM a.

A, C,

A (o

PaccmoTpum oceBoe ceueHue mapa, IpOXOJSILEro Yepe3 JUaroHaib
KyOa. Tak Kak B IpsIMOYTOJILHOM TapaulesIeuIIe/Ie KBapaT 000
JIUaroHalay paBeH CyMME KBaJpaToB TPEX €ro U3MEPEHUil, TO

a3

3
2

1
AC*=d*+d’* +a* u AC,=ay/3 ; Torna R=AO=—ACi=—=.
47. JIoKaXuTe, 94TO LIEHTpP Iapa, OMMCAHHOTO OKOJIO IMPaBHJIBHON
MUPaMUJIBL, JIEKHUT Ha €€ OCH.
3amaua perieHa B yueonuke m. 197, ctp. 90.

48. Jlokaxwure, 4YTO LIEHTP ILIapa, BIMCAHHOTO B MPaBWIBHYIO MHpa-
MUY, JISKUT Ha €€ BBICOTE.

75



http://alexbooks.ucoz.com

[TycTs X Touka Kacanus mapa u 60koBoii rpann ASB. U3 Toukn X npo-
BenieM npsmyto XM1LO,0,, rae O,0, — nuamerp 1apa, neprneHanKy-
JISIPHBINA IUNIOCKOCTH OCHOBAHHUS.

Torna no Teopeme ITudaropa 8 AOXM:

XM:\/OX2 -OM? = \/R2 -OM? ,rne R — pazauyc mapa.

Tak 4T0 TOYKM KacaHUs miapa ¢ OOKOBBIMH I'PAHSIMHU JIEXKAT B TUIOCKO-
CTH, NepneHauKysapHoil ruamerpy OO0, 1 Ha paBHOM PACCTOSHUM OT
TOUKU M.

3HAYNT, BCE TOUKH KAacaHUs MIPUHAJICIKAT BIMCAHHON B CEUEHHE, TIep-
neHaukyssipaoe 00, OKPY>KHOCTHU C IIEHTPOM B Touke M.

Torna, Touka M n€XUT HA OCH NIPABWIIBHOM NUpaMUbl, KOTOpas ABJIS-
ercst BBICOTON. Tak 4uTo u Touka O JEeXKHUT Ha BBHICOTE NMPABHIBHOH IH-
pamuzbl. YTo 1 TpebOBaNIOCh A0Ka3aTh.

49. Haiimute panuyc mapa, OMCaHHOTO OKOJIO IIPaBMIIBHOTO TeTpa-
37pa ¢ pedpom a.

ITycTs BeIcOTa TeTpasapa DO, nepecekaeT MOBEPXHOCTD I1apa B HEKO-
TOpo# Touke M. BpicoTa B IIpaBUILHON NUpaMUIEe IPOXOJUT YEPE3
LEHTP OKPYXKHOCTH, ONTMCAHHOM 0K0JI0 ocHOBaHusA. Tak uro O;C —
paanyc onucaHHOH 0koy10 ABC OKpyKHOCTH.
AABC paBHOCTOPOHHHUH, TaK 4TO
AB\/_ a\/g

3
PaCCMOT'pI/IM 0CeBOe cedeHue mapa, conepxkariiee Touky C. ADCM—
MPAMOYTOJBHBIN, TaK KaK BOHCAaHHBINA yron ZDCM onupaercs Ha Ana-
MmeTp DM. Torna katrer DC — ecTb cpeiHee TEOMETPHUECKOE MEKTY
cBoelt poekiueit u runotenysoi. To ectb DC= (DM -O\D.

0,C=———
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B AO,DC: DO\=,/DC? -0,C? =
DC? 02\/5 B a\/g

DO, a2 2
a6
4

Torma DM =

A pagmyc mapa R =%DM =

50. B mpaBuibHON 4YeTHIPEXYTONBHON MHUpaMHUIEe CTOPOHA OCHOBA-
HUS paBHA g, a IUIOCKUH yroJ IpU BepluuHe paBeH a. Haiinure panny-
ChI BIIICAHHOTO ¥ OMMCAaHHOTO LIAPOB.

[Iposenem B mupamuae Boicoty SO u SHLDC. Torma mo Teopeme o
Tpex nepneHaukyisipax OH1DC. Toraa, Tak kak ASDC paBHOOGEIpEH-
HBIN, TO SH sABIsIETCS U MEMAaHOM, 1 OuccekTpucoi. Tak uto

He=2 u zcsH=2 . B AsHC: SC=— 1€~ 4
B 2 sin ZCSH 26in &
sSim-—
2
sH=_HC __a
tgZCSH Ztgg
2
6) a5
E
0,
H O

Janee B ASHO: 0H=% . Tak uto SO =\ SH* -OH* =
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_ aycosa

2sin—
2

. Hanee, ZSBM=90°, Tak KaK 3TOT BIIMCaH-

HBIH YTOJ onmpaetcs Ha auaMeTp SM. 3HaeM, 9TO KaTeT SBICTCS
CPEAHUM IMPONOPIMOHATBHBIM MEXY THIIOTEHY30H U IIPOEKINEH KaTe-
Ta Ha TUIIOTeHy3y, TaK 4To BS’=SM-SO, Tak ato

2 .o
BS? _ SC2 _ a Qsmz _ a .
SO SO 4sin2%~a\/cosa 2sin%\/cosa
a’ .a\/cosa

=2R
25ing

SM =

a

4sin%x/cosa

i R =

a
.o ’
2sm5\/cosoc

Hanee, paccMOTpUM ceUe€HHE TUPAMUIBI IITIOCKOCThI0 SOH.
00,=EO, — paguyc snucanaoro mapa. imeem ASHO ~ ASO,E:
10} _

2E = 50, W 00, = S0-00, . Tax uto
SH OH SH

g . a-\/cosa

2 .Qa 2 o
_OH-50 _ 251n5 B 2a \/cosa-tgz

1
Tak kak paguyc ONMCAHHOIO LIapa R:E SM, To R =

Taxk ato

a~cosa -tg%

OO omsH - @ a - -
* —+ 4asin® 1+tgg 2c0s% 1+tgE
2 52 2 2 2 2
g
2
leos? * —sin2 ¢ @ cos & —sin ¥ | cos & +sin &
_a cos 5 sin 5 \/[ ) 5 5 5
2cos & 1+tgg 2 cos & +sin &
2 2 2 2
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cosg—sing 1—tg —
2 2 _a &

o

a . o a
c0s —+sin — 1+tg—
2 2 2

51. B map paauyca R BnucaHa npaBUiIbHasl TPEYrObHAs MUpaMuia
C IUIOCKMMU YIJIaMHU 0. TIpU ee BepunHe. Halinure BpICOTY NUpaMubl.

IIpoenem Bricoty SO mupamunsl, u SHLAC. Tak kak AASC paBHO-
OenpeHHbId, To SH SIBIIACTCS U MEIUAHOM, U OuccekTpucoii. Tak uto,
ecian AS= X, To

AH=ASsin% =X-sin% n AC=2AH=2 -Xsin% . B paBHOCTOpOHHEM AABC

pauyc OIMCaHHOM OKPY>KHOCTH paBeH AO0=

. a
AC\/g _2~X-51r?-\/§

3 3 ’
B mpsimoyronsHOM AASO 1o Teopeme [udaropa:

SO=+ AS* - 40 :\/Xz—éXzsinz% :X\/l—gsinz% .

PaccmoTpum oceBoe ceuenne mapa, cofeprkariee Touky 4. £SAD=90°
— Kak BIIMCAHHBIN yroi, onuparomuiics Ha auametp SD. Tak kak B
IPSIMOYTOJIbHOM TPEYTOJIBHUKE KaTeT SIBJISIETCS CPEIHUM MIPONOPIHO-
HaJIBHBIM MEXJy TMIIOTE€HY30H U MPOEKIHEeH KaTeTa Ha TUIIOTEHY3Y, TO

B AASD: AS*=SD-SO, X2 =2R ~X1’1—§sin2% , TaK 4TO
X=2R ,/1—isin2 &
3 2

[TosToMy BBICOTa MUPAMUABI paBHA:

SO=X- \/l—isinZE = 2R\/l—isin2&~\/1—isinzg =
3 2 3 2 3 2

79



http://alexbooks.ucoz.com

=2R l—isin22 .
3 2

52. IIpaBuiibHas n-yrojpHas Ipu3Ma BIMCaHa B wap paauyca R.
Pebpo ocHoOBaHMS TpU3MBI paBHO g. HaiimuTe BBICOTY IPHU3MBI HpH:
Dn=3;2)n=4;3)n=6.

Tak kak BIHCaHHAas MpU3Ma MPaBUIbHASL, TO BRICOTA OyIET paBHA IJTH-
He oTtpeska 0,0, tae Touku O, u O ABIAIOTCA HEHTPaMU OKPY>KHOCTEH,
OIMCaHHBIX OKOJIO OCHOBAaHMU npu3mel. Toraa

00,=200,= 2\/0132 -0B? = 2\/R2 —b? tae b=0OB — pajuyc oKpyx-

HOCTH, OIIMCAHHOW OKOJIO OCHOBaHMs MpU3MbL. Torxa:
1) n = 3. B 0CHOBaHUY MPHU3MBI JISKUT PABHOCTOPOHHUHA TPEYTOIHHHUK.

Tax gro b:% , TO3TOMY

3) n = 6. B ocHOBaHUM MPHU3MBI JIS)KUT MPABUIEHBIN MIECTHYTOIBHIK.
Tax uro b= a, moatomy OO,= ZVR2 —a? .

53. CtopoHa ocHOBaHUS MPABUIIEHON /1-YTOJBHON MMAPaMUIBI paBHA
a, IBYTrpaHHbIN yroi Mpu OCHOBAaHMU paBeH ¢. Hailnure paguyc mapa,
BIIMCAHHOTO B MUPaAMHUIY.
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B mpaBunbHOI nupaMmuzae nposeneM Beicoty SO. Torna O — neHtp
OKpPY>KHOCTH, OIIMCaHHOM 0K0JI0 ocHOBaHMs. Tak uto A4OB — paBHO-

360°

6enpennsii 1 LAOB= . Hanee, npoBenem OH1 BA. Torna no

TeopeMe 0 Tpex neprneHaukyspax SH1AB. Torna ZSHO=¢ (muHel-
HBIA yTOJ JAaHHOTO JIBYTPAHHOTO yTJIa).
B mpsimoyronsnom AOHB:

BH a
= = , (Tak kak OH — BBICOTa, MeTMaHa U Ouc-
1gZHOB  , 180°
g—
n
CEKTpHCa).
LenTp BMCaHHOH OKPYXHOCTH JICKHUT Ha ITEPECEICHUN OUCCEKTPHC,

Tak 9ro O;H— Guccexrpuca yria ¢, tTak utro ZOHO, =%

B mpsmoyronsaom AOO, H:

o
atg —
00,=0H - tgZOHO, =—20 — HCKOMBIi1 panuyc.
2tg
n
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54. Haiigutre paguyc Iapa, OINMCAHHOIO OKOJO MPaBUIBHOU
n-yrOJBHOW IHpPaMUJIBI, €CIIM CTOPOHA OCHOBaHMS paBHa d, a OOKOBOE
peOpo HAKJIOHEHO K IJIOCKOCTH OCHOBAHMUS MO YIJIOM OL.

IIpoenem BricoTy SO npaBmiIbHOM mupamMusl. Toraa O — LEHTP OK-
PY’KHOCTH, OIIMCAHHOM OKOJIO OCHOBaHus. Jlanee,
AO AO

B npsmoyronsHoM AASO: SA= = )
cos ZSAO cosa

AO =;O (paguyc onucaHHON OKPYXHOCTH B IPAaBUJIBHOM N-
2sin 180
n
YTOJIbHUKE.
Torma S4=———2— Jlanee, SO = AO-tgo = — 2 8%
. 180° . 180°
2sin cosa 2sin
n n

PaccmoTrpum oceBoe cedeHue mapa, cojiepkaliee TOUKy A.

ZSAD = 90° kak BOUCAHHBIN YToJl, OMUpAIOIIUics Ha nuameTp SD.
Tak Kak KaTeT sIBJISeTCS CPETHUM TIPOIIOPLMOHATBEHBIM MEX/Ty TUIIOTEHY-
301 1 IpoeKIweil KaTeTa Ha rUnoTeHy3y, T0 AS” =SD - SO (8 AASD).

5 . 180°
4S? a” -sin
Taxk uto SD = = n =
SO . 21807
8sin“ ——cos” a.- atga
n
_ a B a
8sin sinocoso.  4sin sin2a
n n
1
Torma SO, =— SD = a — — UCKOMBIA paauyc.
2sin2o. - sin——

n
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§22. O0beMbI MHOTOTPAHHUKOB.

1. Tpu natyHHBIX Ky0a ¢ peOpamu 3 cM, 4 CM U 5 M IieperIaBIeHbI
B onuH Ky0. Kakoe pebpo y atoro ky6a?

O0beM HOBOTO KyOa OyZeT paBeH cyMMe 00BEMOB TPEX JaHHBIX KyOOB.
To ectb V=V,+V,+V3;. Ho 06beMm kyba paBeH V=a’. Tax uto
a=3ai +i>+as —333 447 453 =6 (cm).

OtBeT: 6 CM.

2. Merammyecknii ky0 mMeeT BHemrHee pebpo 10,2 cM m maccy
514,15 r. TommuHa creHok paBHa 0,1 cm. Haiimute TUIOTHOCTE MeTa-
J1a, U3 KOTOPOTO cAeNaH Kyo.

Pebpo BHyTpennero kyba pasHo b = ¢—2-0,1=10 (cm).
O0beM MeTaluia paBeH pa3HOCTH 00bEMOB KyOOB:
V=a’-b’=10,2"-10°=61,208. Torzia mioTHOCTH

514,15

I ~ 8.4 r/em’.
V61,208

3. Ecnin kaxnoe pebpo Kyba yBeJM4nTh Ha 2 CM, TO €ro 00beM yBe-
nuunBaetcs Ha 98 cM’. Uemy paBHO pebpo Ky6a?
3amauda perreHa B yueOnuke 1. 200, ctp. 99.

4. Ecn kaxmoe pedpo kyba yBennmuuth Ha 1 M, TO ero o0seM yBe-
muantes B 125 pas. Haligure pepo.

ITycte pebpo xyba paBHO a, TOrga €ro o0BeM V=a’. Jlanee, pebpo
HOBOTO Ky6a paBHO a+1, ero obwem V =(a+1)’. Tlo ycnoBuio:
v (a+1)° a+l

— =125, = 125,
V a a

=5. Tak uro a=0,25(m).

5. Kupnuu pasmepom 25x12x6,5 umeet maccy 3,51kr. Haiiaure ero
TUIOTHOCTb.
Haiizem 06beM kuprma: V= 25-12-6,5 = 1950 (cm?).

Janee, 3,51kr=3510r. Tak 4TO IJIOTHOCTh
m 3510 3
=—="-=18(r/c™m).
P V1950 ( )
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6. TpeOyeTcst yCTaHOBUTH pe3epByap I BOABI eMKOCThIO 10 M Ha
mwiomaake pasmepom 2,5m x 1,75 M, ciyxaieit Ay Hero gHoM. Haii-
ITUTE BEICOTY pe3epByapa.

Inomane aua S =2,5-1,75 = 4,375 (m). Tak kak
V=S-h, 10 h="- =2 <229 ().
S 4375

7. 3mepenus npsiMOyroibHOTO napaienenumneaa 15m, S0m u 36Mm.
Haiinure peOpo paBHOBENIHMKOTO eMy KyoOa.

O6beM napaseenuneaa pasen V =15-50-36 = 27000 (m°).
Iycts pebpo kyba a, Torna V=a’. To ecth

a =+/27000 =30 (m).

8. M3mepenns npsmoyroiasHOTO Opycka 3cM, 4cMm 1 Scm. Ecin yBe-
JMYUATH KaXH0€ peOpo Ha X CAHTHMETPOB, TO OBEPXHOCTh YBEIUIUTCS
Ha 54 cM’. Kak yBemmantcs 06bem?

[Tnomane TOBEPXHOCTH  MNPSMOYTOJBHOTO — Hapajulelienumnesia
S=2-(ab+bc+ac), rne a, b, c — ero uamepenus. [1omans NOBEpXHOCTH
JAaHHOTO Opycka paBHa S=2-(3-4+3-5+4-5)=94 (cm?). Toraa rromamb
MOBEpXHOCTH  HOBoro  Opycka  S'=2-((X+3)(X+4)+H(X+3)(X+5)+
+H(XH4)(X+5))=6X"+48X+94=S+54=148 (cM”). Tak uTO

6X+48X+94=148

X+8X-9=0, X=9 um X=1. Koperb X=—9 He MOAXOIHT, TaK KaK
MHaYe pa3Mepbl HOBOrO OpycKa OTpULATeNbHbI. 3HAYUT, X=1.

V' 4.5-6 6
Tak yto —=—=—
Vo 3-4.5 3

= 2. O0beM yBean4uTcs B 2 pasa.

9. UyryHHast TpyOa UMeeT KBaIpaTHOE CEUCHHUE, €€ BHEIIHSS [IHPH-
Ha 25 cM, TonuuHa cTeHoK 3 cM. KakoBa Macca moroHHOro Metpa Tpy-
65! (ILI0THOCTH UyryHa 73 r/cM’)?

Haiinem BHyTpeHHIOIO MHUPHHY TPYOHI y = x—2:3 = 25-6 = 19 (cm).
Torna ruomanb ce4eHus paBHa S = xz—y2 =25219%* =264 (CMZ) 1 00B-
eM MeTpa Tpy6sI V = §-100=26400 (cm).

Hanee, m=p - V'=7,3-26400 = 192720(rp) = 192,72(xr) = 193(xr).

10. Yemy paBeH 00BEM IPSMOYTOJFHOTO TapajuIeenune/ia, JUaro-
HaJlb KOTOPOTO ¢ COCTAaBJISIET C INIOCKOCTHIO OCHOBAHMS yTroi o, a ¢ 00-
KOBOM TpaHbi0 — yroi 3?
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B AACC;:
C,C=AC;-sino=asina..
AC=AC-cosa=acosa. [lanee,

B AchlA
D,C=AC-sinf=a-sinf.
DC=D,C\=asinf. Torma

B AADC 1o teopeme ITudaropa:

AD = \/AC2 -DC? =4/a? cos? a—a? sin? B= a'\/cos2 a—sin? B.
O0BeM IPSAMOYTONBHOTO MapajuIeenuIeia PaBeH MPONU3BEACHUIO TPEX

ero u3MepeHHuii, Tak uto V=AD-DC-CC, =a’ sino.-sin} \/cos2 a—sin’p .

11. B mpssMoM mapasuieNnenunee CTOpOHbI OCHOBaHUSA a U b o0pa-
3y1oT yrou 30°. bokoBast moBepxHOCTH paBHa S. Haifmute ero oobpem.
3anmaua pemrena B yueonuke 1. 201, ctp. 100.

12. B nmpsimMoM mapasienenunese CTOPOHbl OCHOBaHMSA 2\5 CM U
ScM 00pasyroT yroi 45°. MeHblias 1uaroHaib paBHa 7cM.
Haiigure ero oobeMm.

B
A =
: "a‘ D'
Bn ',’
445"~ "=~ c
A D

B ocnoBanuu napajiejenuieaa JEKUT napauiejorpamMm C mjiomia-

abto S=AB - AD - sin 45° =242 5. g = 10(cv?).
Haiee, B AABD 1o TeopeMe KOCHHYCOB:

BD =V AB® + AD* =2 AB- AD-cos45° =

=\/8+25—2-2\5-5'g =13 (em).
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Torma 8 ABDD; nio Teopeme IIudaropa:
DD, =+[BD} - BD? =77 =13 = 6(cm). TlosTomy
V=S-DD;=60(cm).

13. OcHoBaHme TPAMOTO MapaieNenueaa — poMo, IUIomaab Ko-
TOpPOTO M2, IInomane AUaroHaabHBIX CEYEHHI 3 M’ u 6 M°. Haiigure
00BpeM mapajuiesenunesa.

A, C

1 L

i1

OcHOBaHUe MapajuieNenunena — pomo, C IDIOMAIHI0
§= % AC-BD=1 (\?). Tak uro
AC-BD=2(w’). [lmaronaibHble ceueHus — npsamoyronsuuku ACCiA4,
u BDDB, ¢ mmomansamu S,=AC-CC, u S,=BD-DD,. Torga
$1°8,=AC-BD-CCy* =2CC,* = 3-6 = 18 (m?), Tak uto CC,=3 (M) 1
V=S-CC=1-3=3 (m?).

14. PemuTe npeApIyIIyro 3a1ady B 0OMIeM CITydae, CIU IUIOIIAIb

poMba O, a mIomanu TUaroHanbHBIX ceuyeHnd M u N. B ocHOBaHuu
JIKUT pOMO.

[lycte dy u d, — nuaronamm pomb6a. Torma Q= % d,-d,. [Inaronainb-

HBIMH CEUCHUSIMU SIBIISIOTCS MPSIMOYTOJBHUKH, Y KOTOPBIX OJHOM CTO-
POHO# SIBIISIETCSl IMAroHallb poM0a, a JPyroil — BhICOTA MPSIMOTO Ia-
paJutenenue/ia.

Tax 4TO WX IITOLIAIN:

M=d,-hu N=d,h, rne h— BbIcOTA.

Torna MN = d,-d>-h* = 2Qh. Otkyna h* =A2/[—g u

h= M;Torz[a V=0Q-H= M—NQ
20 2

86



http://alexbooks.ucoz.com

15. OcHOBaHue HAKJIOHHOTO Mapajlienenunena — KBajapar, CTOpPO-
Ha KOTOporo paBHa IM. OqHO M3 OOKOBEIX pedep paBHO 2M U 00pazyeT
€ KaXJIO¥ M3 MPUIICKAIIX CTOPOH OcHOBaHUsA yroa 60°. Haiinure 00b-
€M TTapaJuIeyIeTInIe/Ia.

A D
U3 Touku 4, npoBeaeM NEPHEHAUKYISPHI K CTOPOHAM OCHOBaHUS AD u

AB. Torna AA4,-c0s60°=2-0,5=1M=A4D. Tak 4T0 OCHOBaHHEM TEPIIECH-
IUKyIsipa seisiercs Touka D. Jlanee, A4,-cos60°=1mM=4B, Tak 410 OC-
HOBaHHWE TEPICHINKYJIIPA, OMYIIEHHOTO U3 TOYKH 4| HAa AB OyneT B
touke B. To ectb A|DLAD u A;BLAB. Torna no Teopeme o Tpex nep-
nenaukyisipax A;CLDC u, cootBerctBeHHO, A|CLBC. Tak uto A|C —
BBICOTA MapaJUIeIICTUIIC A,

B kBaapare ABCD nuaronanp AC = \/EAB = \/5 (m). Torma

B psaMoyroinbHoM AA4A4,C o Teopeme [udaropa:

A,C=+ 442 — AC? =\4-2 =2 (m). Tax ut0
V=55 4C = AB*- 4C =1-2 =42 ().

16. T'panu mapamienenumnenaa — paBHbIe poMObI CO CTOPOHOH a U
OCTpPBIM yTiioM 60°.
Haiinute 00beM mapasuienenumnesa.

IIposenem nmepneHAUKYISIP A;O K TNIOCKOCTH OCHOBAHHS, a TaKKe
AMLAD n A K1AB. Tlo Teopeme o Tpex nepreHanKymsapax OM1AD u
OK1AB. AAAM=AAA,K (o rumoteHy3e AA; W ocCTpoMy YTy

LA AM=/A4,AK=60°). Torna AK=AM=AA,-cos60= % .
Hamee, AAMO = AAKO (1o THITIOTEHY3€ U KaTeTy).
87



http://alexbooks.ucoz.com

Tak yto LKAO=Z0OAM=30°.
AM a a a\/g

0 = = =—=
cos ZMAO  2c0s30° 3 3
B mpsimoyronsaoM A4A4,0 mio Teopeme [Tudaropa:

2
| 2
4,0 = 447 — 40* = |d? —“T :a\/;.

OcHoBaHue mapauienenumneaa — pomoO ¢ TIOMAIbI0
a3

2

2 3
TornaVzS'AIO:ﬂ-a\/Z:a—_
2 3 42

S=AB-AD-sin/BAD=a-a-sin60° =

>

17. Kaxxmoe pebpo mapamenenuieaa paBHO lcMm. Y omHON U3 Bep-
IIMH NapajIeenuesa BCce TPH INIOCKUX yTJIa OCTPhIE, 110 200 KayKIbIH.
Haiinute 06pem mapasurenenunesna.

8, C,

A M D
[Tposenem neprneHUKyIIp 4;O K MIOCKOCTH OCHOBAaHUS, a TAKXKe
AMLAD u A\ K1 AB. Toraa mo TeopeMe 0 TpexX NepHeHINKYIApax
OM1AD v OK1AB. AAA\M=AAA K (10 THIIOTEHY3€ U OCTPOMY YTy
2a). Tak uro AK=AM=AA,-cos2a=cos2a. lanee, AAMO=AAKO (1o
THIIOTEHY3¢e U KaTtery). Tak uto LKAO=/MAO=a..
0= AK  cos2o
cos /KAO  cosa.
[anee, B npssmoyronsHoM A4A4,0 no Teopeme [Indaropa nomyyaem:

2 2 2
4,0 = ,AAE—AOz :\/l_cos 22(1 :\/cos a 2cos 20 _

Cos ™ A Cos o

= (cm).

Jl+c0s2a—1—cos4a \/cosZa—cos4a B x/sin(x~sin3(x
2cos’ a - cosa

Janee, ocHOBaHME HapalJIeIeHIIea — POMO C IUIOIIAIBIO

S=AB-ADsino=1 - 1sin2a=sin2a (cm?). Torza oGbem

2cos’ o
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vsinasin3o.  2sinocosaw/sinasin3o

cosol cosol
Cofe 3 3
=2+sin” asin3a (cm’).

18. B mapamnenenurene IJTHHBI TpeX pedep, HCXOMAINX U3 OTHOM
BEPIIUHEI, paBHHI @, b, c. Pebpa a n b B3aMMHO TEePIEHANKYISIPHEI, a
pebpo ¢ oOpazyeT ¢ KaXIpIM U3 HUX yroi o. Haiimure oobem napaie-
JeTUIena.

V=8 -AP =sin2o-

OcHoBaHUe Napajuienenuiena — npsamMoyroyisHuk ABCD co ctopoHa-
mu AB=a u AD=b. Ero miomans S=AB-AD=ab. VI3 Touku A, mpoBeaemM
neprneHAnKYIsIpsl A0 K IIIOCKOCTH OCHOBaHUS, a Takoke A\ MLAD u
A K1AB. Torma o TeopeMe o Tpex nepneHaukyasipax OM1AD n
OK1AB. Nanee, AAAM=AAA,K(1i0 THIOTEHY3€ ¥ OCTPOMY YTy Q).
Tax uto AK=AM=AA;- cosa=c-cosal..
Hamee, AAMO = AAKO (AO —obmas cropona u AK=AM). Tak ato
£ZMAO=/KAO=45°. Torna
40 = AM _c-cosa
oS ZLMAO  cos45°
B A4A,0 no teopeme ITudaropa nomyyaem:

AIO:\/AAIZ—AO2 :\/c2—2czcoszoc =C\/1—ZCOSZOL =c-4—cos2a .
Torma V =S 5cp - 40 = abeN—cos2a .

=cy2cosa.

19. o cropoHe ocHoBaHus @ 1 OOKOBOMY peOpy b Haiinure o0beM
NPaBWIBHOM MPHU3MBIL: 1) TPEeyroibHOM; 2) 4eThIpexyronbHon; 3) mec-
TUYTOJBHOI.

OO0beM npusmsl paBeH V=S, -h, taie h — BeicoTa. Ho B mpaBmisHON
Ipu3Me BbICOTa paBHa OOKOBOMY pedpy, Tak uTo /2 = b (110 yCIOBHUIO) U
V=>b-S, Torma:
1) OcHOBaHMe — PaBHOCTOPOHHMH TpeyroiabHUK. Ero miomane pasHa:

a3 ba*3
Soen = . Torma V = .

4 4

2) [Mnomanp kBagpara Socﬂ=a2, V=ba*.
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a

VAVAN
VAV

3) [IpaBUIbHBINA MIECTHYTOJBHUK MPEICTABIISIET COOOM 1IECTh PaBHO-
CTOPOHHHX TPEYTOJIBLHUKOB CO CTOPOHOM a. Tak uTto

2 2
SOCH:G-SA:6-af:#.

2
- 3ba2\/§ '

20. /lepeBsiHHas umTa B (hopMe IPaBUIBHOTO BOCBMHYTOJIBHUKA CO
cropoHor 3,2cM. u tonuuHou 0,7cM mmeer maccy 17,3 r. Haiimute
IUIOTHOCTh JIepeRa.

CB

A\

)

B ABCO: Z0CB=90° u Z/BOC=22°30'.
Tornma
CB AB 1,6

0= = = (cm).
tg/BOC  2tg22°30  tg22°30'

JHaiee, miomans NpaBUIbHOIO BOCBMUYTOJIBHUKA
4.3,2-1,6 20,48

S=8-SAOB=8-1~AB~OC=4AB~CO= = (eMd).
2 1922°30'  tg22°30'

Torna o0bem TpyOBI V =S -h = ﬂ (en).
1222°30
17,3-t222°30/
Jlaiee, p:M ~ 0,5 _r .
14,336 JE
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21. luaroHayb NpaBUJIBHOM YETHIPEXYroJbHOM MpPHU3MBI paBHA 3,5
CM, a IaroHais OOKOBOI rpaHu 2,5 cM.
Haiinute 00beM pu3MEL.

. B ¢,
D
el
)l'

sy Lo P F A
= c
A D

Taxk xax mo ycnosuto npusma npasuibsHasi, T0 CC;LDC u DC1AD.
Tak uro mo Teopeme o Tpex nepneHaukyisipax C;DL1AD. [lanee, B
npsimoyroibHoM AACD o Teopeme [Tudaropa naxomum:

AD =\ AC2 - DC? =352 =257 =6 (cm).

Torna B npssmoyromsHOM ADC| C 1o Teopeme [Tudaropa Haitnem:

C,C =4/DC2—DC? ={DC? - 4D? =25 ~6 = 0,5(cm).
Jlanee, V =S pcp - CCp = AD?*-CC; = 6-0,5 =3 (cM”).

22. CTopoHa OCHOBaHHMS IPAaBUIILHOM TPEyroabHOM MPU3MBI paBHA d,
OGOKOBast TOBEPXHOCTh PaBHOBEJIMKA CyMME OCHOBAHHH.
Haiinure ee 00beM.

[Tnomans ocHOBaHMA paBHA IDIOMIAIN PABHOCTOPOHHETO TPEYTOJb-

N a*\3
HHUKA CO CTOpOHOM a. Tak uto S, = 1

JHaiee, mmomans OOKOBOW MOBEPXHOCTH PaBHA MPOU3BEACHUIO ITe-
pUMeTpa OCHOBaHHUSA Ha BBICOTY, TO €CTh Sgo=3a - h. Ho o ycrnoBuro

_ 2a2\/§ a\/g

S6OK:2SOCH “3a-h 5 = .

4 6

2 3

a3 av3 a
Torma V = “h= . =—.
8 oet 4 6 8

23.B npaBWIbHOW MIECTHYTOJHFHON MPU3ME IIIOMIah HAUOOJIBIIErO
JUarOHAJIIHOTO CEYEHUS 4M2, a PacCTOSIHUE MEXIY ABYMs IIPOTHUBOIIO-
JIO)KHBIMU OOKOBBIMHU TPAHSIMH 2M.

Haiinute 00beM mpu3MelL.
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AL O, | D,
M’ ‘\----Jl-
4 '::..---:2:
AG] o D
B c

HaubGonsie quaronansHoe ceuenne — 310 AA, D D. Torma AD —
JIMaMETpP OKPY>KHOCTH, OTIMCAHHOMN OKOJIO MPABMIIBHOTO IIECTHYTOIb-
nuka. Tak uto AD=2R u AB=AM=R. ZMAB naiinem no ¢opmyie:

180°-(n—2) _180°-(6—2)
n

4MAX=%4MAB=60° u MX:%MB:%-Z:I(M).

ZMAB = =120°. Torna

Hanee, B npsimoyronibHOM AAMX:  AM=— MX = ﬁ = 2\/5 .
sin ZMAX 43 3

Tak yTo R = AM_i (m).

3Hauut, AD = 2R —i (m).

A 1OCKONBKY S 44 p p = A4 - AD =4 M?, To AA, ———\/_ 3 (M)

3

Janee, mioiaabr OCHOBAHMUS PaBHA IJIOIIA/N ECTH PABHOCTOPOHHUX
A, T0O eCThb Sy = 6-Syn0 =

=6 MO A0 -sin 60° —65(iJ \/_—2\/_()

3

Torma V =S8, - 44, = 243 -43=6().
Otser: 6 M.

24. B HakJIOHHOHW MpHU3Me MPOBEACHO CeUeHHe, IMEePICHINKYIIPHOE
OOKOBBIM pebpam H IepeceKaromiee Bce OOKOBBIE pedpa.
HaiiguTte 00beM pu3MBI, €CJIH TUIONIAAb cedeHus (), a 60KoBbIe pedpa
paBHBHI /.
3anmaua permrena B yueOnuke 1. 202, ctp. 102.

25. BokoBble pedpa HaKJIIOHHOW TPEyroJbHOM NPU3MbI paBHbI 15M, a
PacCTOsIHUE MEXY COJIEpKAIIMMH UX MapauieIbHbIMU MPSIMBIMH 26M,
25m u 17m. Haiinure o0beM IpU3MBL.
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IIposenem ceueHwue, MEPHCHINKYIIPHOE OOKOBBIM pedpam. [Tomyuurcs
AMNK co cTopoHaMH, paBHBIMH PACCTOSIHUSIM MEX/1y MapajuleIbHbIMU
MPSIMBIMH, COJICPIKAIIMMU OOKOBBIC pedpa MPHU3MBbI.

Hcnonp3ys 3agauy Ne 24, umeeM, 94T0: 00beM MPU3MBI PABEH IPOU3BE-
JICHUIO TIJIOIIAAN CEYEHHsI, TIPOBEICHHOTO NEPIIEHANKYIISIPHOTO OOKO-
BBIM pebpam, Ha JuinHy O60koBoro pedpa. lanee, Haiinem no gopmyie
I'epona Syyk:

S =yp(p—MK)(p—MN)(p—NK) =
= [34-(34-26)- (34— 25)-(34~17) = 204 (\).
Torma V = S- BB, = 204-15 = 3060 ().

26. Beruucnure IponMycKHYIO CIIOCOOHOCTh (B KyOMYECKHMX METpax
3a 14) BomOCTOYHON TPYyOBI, CEYeHHE KOTOPOW MMEeT BHI paBHOOE.-
PEHHOTO TPEyTOJNbHUKA C OCHOBaHUEM 1,4M U BeIcoTOH 1,2M. CKOpOCTH
TEYEHUS BOIBI 2M/C.

Ecnu d — muinna Tpy0, KOTOpYIO MPOXOaUT Boja 3a 1 vac, To
V=S-d=S-v-t, Tme v — cKopocTh TedeHUs BoAbI 3a =1 qac=3600 cek.
S — monaab TPEyroyibHUKa, TaK Y4TO

S = 5-1,4 1,2 = 0,84(M2), ITO3TOMY KOJHYECTBO MPOIIEIICH BOIBI paB-

HO
V=5-v-1=084-2-3600 = 6048(»°).
Otset: 6048 M°.

27. CedeHue >KeNe3HOJOPOKHON HACBIIK MMEET BHUJ Tpameluu C
HIDKHEM OCHOBaHHEM 14M, BepXHUM 8M U BBICOTOH 3,2M.
Haiinute, cCKONBKO KYOHMUYECKUX METPOB 3eMJIM IPUXOAUTCS HAa 1 KM Ha-
CBIIIH.
YKene3HOmOpOKHAS HACKIITH TPEACTABISIET COOOH MPSMYIO IPU3MY C
OCHOBaHHEM B BHJIC TPAICIIUU U BEICOTOH, paBHOI OOKOBOMY pedpy
muao# 1 kM=1000 M. Toraa

a+b-l-h=14+8

V=S, h= -3,2-1000 =35200(»°).

OCH
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28. B mpsamoit TpeyrojapHOH MpHU3ME CTOPOHBI OCHOBAaHHUM pPaBHBI
4cMm, S5cm u 7cm, a 6oKoBOe pedpo paBHO OOJIBIICH BRICOTE OCHOBAHUS.
Hatinure 06beM PU3MBL

A H
Haiinem mmomane ocHoBaHus o Gopmyite I'epona:

Soen =\ P(P=a)p=b)(p—c) =
= J8-(8=4)-(8=5)-(8—7) = 4/6 (cM?).
[lanee, BeIcOTa IpU3MBI paBHa OOKOBOMY pedpy, TO ecTh OOJIbIIeH BBI-

cote ocHOBaHUs. bonpmiast BEICOTa OCHOBaHHMSA Ta, KOTOPas IpOBeIeHa
K MEHbIIIEMY OCHOBaHu0. Toraa, eciiu oHa paBHa /1, TO

= %ah =46 (em?). Tak uto h = 25 =26 (cm).

a

S

OCH
Hy, n V =S, -h =46 -2/6 = 48(cvr?).
Ortser: 48 cv’.

29. Ilnomane OCHOBAaHUS NPSAMOW TPEYrojJbHON NPHU3MBI paBHA
4cM?, a TTowaaH GOKOBBIX rpaneit — 9 em?, 10 em® i 17 em.
Haiinure o6bem.

BokoBbIE rpaHy IPU3MbI — 3TO NPSAMOYIOJIBHUK C OJHOU U3 CTOPOH,
paBHOU JyTiHE OOKOBOTO pedpa, To ecTh AA |, a IPyroi — paBHOU CTO-
pone AABC, nexarinero B ocHoBaHuH. Jlasee,
Syupp=AB- A4 Spccp, =BC BBy Scc g4 =AC-CC.

10 17

Tax uto B AABC: AB=—— BC=—2 4c=17T .
m m m
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Torna nonynepumerp p= %(AB +BC+ AC) = % N no popmyne I'e-

poHa:
S5c =+ p(p—AB)(p— BC)(p— AC) , 10 ecth

L A S
AA; A4, A4, A4
4=—7o. AA =9, wm AA, =3 (cm). mm H=3(cm).
A4
Torma V= Ssc -AA\= 4-3=12(c™).
30. OcHoBaHHME MPU3MBI — TPEYTOJIBHUK, Y KOTOPOTO OJJHA CTOPOHA
paBHa 2cM, a aBe Apyrue — mo 3cMm. bokoBoe pebpo paBHO 4cM H CO-

CTaBJISIET C IUIOCKOCTHIO OCHOBaHUS yroi 45°.
Haiinure pebpo paBHOBENHMKOrO Ky0a.

[Iposenem nepneHmUKyIsAp A;O K IIIOCKOCTH OCHOBaHUsA. Toraa
B IpAMOYronsHoM A4A4,0

V2

A0 = A, sind5° =4 2= = 212 (em).
Janee, Haiiziem Iuioma (> OCHOBaHUs 10 popMyJie:
Soen =V P(p~4B)(p— AC)(p ~BC) =
= \/4 -(4-2)(4-3)(4-3) = 242 (cm). Janee, 00beM MIPHU3MBL:

V =8y 40 = 242 -24/2 =8 (cm?). OGbem ky6a pasen
V1=a3. Torma, ecmu V=V =28 CM3, roa=8ua=2 (cm).
OrBerT: 2 cMm.

31. OcHOBaHUEM HAKJIOHHOH MpPU3MBI SBISETCS PAaBHOCTOPOHHUH
TPEYTOJBHUK CO CTOPOHOM a; 0JHAa M3 OOKOBBIX I'paHel NMEepHEeHINKY-
JSIpHa OCHOBAHUIO W SIBISIETCS POMOOM, y KOTOPOTO MEHBIIAs JHaro-
Hallb paBHa c. Haiinnte 00beM IIpu3MBI.
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Z
A HB

[Tycts rpanb AA,BB aBuseTcs poMOOM U IEpICHINKYIISIPHA OCHOBA-
Huto. Torna npoenem 41H1AB Tak, 4ro nomyuum 4,;H — BeIicoTa

a’\3
T

nipu3Mbl. AB=AA=a. Ilnomans AABC paBHa So¢,=
Hamee, mromans AAA4,B paBHa:

l (v}
N AAB = EAB “AH = %AIH . C npyroii cTopoHbI

Saap =+P(p—AB)(p—A4)(p— 4B) =

2a+c (2a+c 2a+c 2a+c
= . —-a —a —c|=
2 2 2 2

—\/2a+c.£.£.2a—c el 2
Tak uto 4 H = A4 B :cm '
1 a 2a
2
Aance, ¥ =Sy 4t =5 i =G ac
a

32. Yemy paBeH 00beM IPSMON YETHIPEXYTOIBLHON IPU3MBIL, €CITH €€
BBICOTA /1, AMAarOHATN HAKJIOHEHBI K TUIOCKOCTH OCHOBAHUS MO YTIIaMHU
o ¥ B ¥ OCTPBIN Yoyl MEXy IMaroHaJIsIMH paBeH y ?

B mpsimoyronsneix A4AC,C u ABDD, umeem:

ac=CG _ g DD b

tgo  tgo ’ g tgf '
[Tnomaap yeThIpexyroibHUKa paBHA MPOU3BEICHUIO AUAaroHael Ha
CHUHYC yriia MeXJy HUMHU. Tak 4to
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2 .
S =L AC.DB-siny = L S0T_
2 2tgatg
n siny

Torna o0bem V =S, - h Pgotgh
33. Ilo cTopoHe ocHOBaHMS a U OOKOBOMY peOpy b Haliaure 00beM

NpaBWIBHOM mHpaMunsl: 1) TpeyronbHOH, 2) 4YeTBHIPEXyroJbHOH,

3) mIeCTHYTONBHOM.

B npaBunbHOM MupaMuae BHICOTa IPOXOANT Yepe3 LIEHTP OKPYKHOCTH,

OTIMCAaHHOM OKOJI0 OCHOBaHUs. Toraa

1) ITnomans OCHOBaHMS paBHA IUIOMIAAN PABHOCTOPOHHETO TPEYTOb-

A3 ) o3

HUKA: S, = 1 Panuyc onucannoit okpyxHoctu A0 = = To-
raa B A4AO,O:

2 2_ 2
00, =40} — 40* = Jb2 —“T = \/31’—‘Z . Tak uto

1 1 2\/_/ - Nasmey
:3SOCH 001_5 a —a

B

2) OCHOBaHHE — KBAPAT C IUIOMIAIBIO Socy=a’. Pajmyc omucaHHo
OoKpy>kHOCTH AO paBeH MOJOBUHE JUAarOHaIN KBaapaTa:

AC_ a2
2

2

AO=

. Hanee, B AAOO;:

2 2 le 2b2—a2
00, = AOI -AO b BN T.TaK‘lTO

2 2 2
V=;SOCH ool—é 2, %T”:% 4b* —24°
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3)I[Inomans OCHOBaHMS paBHA IUIOIAAN IPABUIBHOTO HIECTUYTOJIbHU-
Ka, TO €CTh IJIOIIA/N LIECTH PABHOCTOPOHHUX TPEYTOJIBHUKOB CO CTO-

pOHOII a.
2 7 .2
a43:3 ;a . Hanee,

Pagmyc onricaHHON OKPYXKHOCTH paBeH CTOpOHE ocHOBaHUA AO=a .
Torma B AAOO;:

00, =\/40% - 40% =\b? —a> .Hyn

2 2
VzéSOCH-OOI =§~3*/§“ N =%-\/3(b2—a2).

O,

Soc =6-Spupo =6-

34. CtopoHa OCHOBaHUS MPaBUIBHON IECTUYTOJIBHON MTUPAMUIBI d,

a JIByrpaHHbIIl yroJi Ipu ocHoBaHMHM paBeH 45°. Haiigure o0bem nupa-
MUJBL.
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IIposenem BeicoTy mupamunasl O;0. B npaBuibHON mupaMuzae Bbl-
coTa MPOXOAUT 4Yepe3 LEHTP OKPYKHOCTH, BIIMCAHHOM B OCHOBAHUE.
Torna mnposegem OFEL1AB. Tlo TeopemMe O Tpex MEpHEHIUKYISIpax
O,E1AB. Tak uto OEF — paauyc BIOHCAHHOW OKpPY)XHOCTH, a
Z0EO=45° xak TMHEWHBIN yroji JaHHOTO JBYTPaHHOIO yrJa.

Torma OF =r = a\z/g .

Janee B AO,OE:

N

00, =0E = % (Tak xak AO;OF — paBHOOEAPEHHBIN).

Janee miomaar OCHOBaHUS paBHA IUIOIIAIU 6 PABHOCTOPOHHUX Tpe-
YIOJIbHUKOB CO CTOPOHOMH a:

3\/§a2
2

. Tak urto

Socu =6 Spuo =

"3 72 T2 4

35. BokoBble pedpa TpeyrojibHOM NMUpaMuAbl B3aUMHO IEPIICHIH-
KyJISIpHBI, Kax10e pedpo paBHO b. Haliante 00beM nmupamupl.
0O,
&

[Tposenem BricoTy OO, nupamuabl. Ilockonbky Bce G0KOBBIE pedpa
PaBHEL, TO BBICOTA IMPAMHIBI IIPOXOIUT YEpe3 HEHTP ONMHUCAHHOHN OKO-
JI0 OCHOBaHUS OKpYKHOCTH. Tak uto AO=R.

Janee B paBHOOeApeHHBIX NpsIMOYTouibHBIX A4O B, ABO,C, AAO,C:

AB=BC=AC=—" _p\7.

sin45°
Tak yto B AABC: AO =R = AB;/E = # . Janee momane paBHOCTO-
2 2
pounero AABC paBHa S, = AB4\/§ = # 3areM B MPSMOYTOIIb-

HOM AAO;0 110 Teopeme [Tudaropa momyyaem:
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2
00, =+ 407 — 40* =1/b2—b 9'6 :#.
e

1
Torma V==S.. -00, = ———.
3 OCH 1 3 5 3 6

3
OrtBerT: b— .
6

36. Uemy paBeH 00BbeM MPaBHIBHON TPEYTOIBHON MUPAMHUIBL, Y KO-
TOPOM CTOPOHA OCHOBaHUsI @, a OOKOBbIE pedpa B3aMMHO MEPICHANKY-

JSApHBI?
Ol

8
Hnoman}, OCHOBAaHU paBHA IUIOMIAAN PAaBHOCTOPOHHET'O TPCYTOJIbHUKA

a’\3
4

SIBIISICTCS PABHOOCIPEHHBIM MPSIMOYTOJIBHBIM TPEYTOJIEHUKOM. Tak 9To
_A4B _a\2

V22
Jlanee 3HaeM, 4TO BBICOTA IpaBMIIbHON upamMuasl OO MPOXOAUT Ye-
pe3 LEHTP OKPYKHOCTHU, OIIMCAHHOW OKO0JIO OCHOBaHMs. Tak 4To

CO CTOPOHOH d, TO €CTh Socy= . Janee xaxxgas O0KoBas rpaHb

AO] = BOI = CO]

av3

AO=R= . ITo Teopeme [Mudaropa 8 AAOO, nony4um:

2 2
00, =407 —40? = [~ _ % Torma v =15 .00, =
2 3 Je 3
e O O G )
304 o 1242 24

37. Ilo pedpy @ mpaBWIBHOTO TETPadIpa HAMIUTE ero 00beM.
0,
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[Tnomans oCHOBaHMS TETpad/pa paBHA ILIONIAIA PABHOCTOPOHHETO
R
[Haiee Bricota mupamuasl OO MPOXOIHUT Yepe3 MEHTP OKPYKHOCTH,

e

AAOO;: 00, =40} — 40* = 1/ - = \/Z

la

TPEYTOJIbHUKA CO CTOPOHOI1 a. Tak uto S, =

Torma V = %SOCH -00, =

38. I1o pedpy a okTa’apa HAWAUTE €ro 00BEM.

OKTasp COCTOUT U3 ABYX MPABUJIBHBIX PABHBIX YETHIPEXYTOJbHBIX TH-
pamuz. [Tnomaabs OCHOBaHUS KaXKI0M MUPaMHUIbI Soc,,:az. Bricora xax-
JTOW TUPAMUIBI IPOXOAUT Yepe3 IEHTP OKPYKHOCTH, OIMICAHHON OKOJIO
KBaJ[para, JISKAIIEro B OCHOBAaHUH.

Tak uto AO=R=a% . Hdanee 8 AAOO;:

[ 2
00, = \/AOI2 —A40?% =.|a? _aT = a%. Tornma o6beM THpaMHITBI
1 1, 2 &2

Vo ==Soen 00 = —a" -a— =
0 3 OCH 1 3 ) 6

A 00BeM OKTaspa paBeH JAByM 00beMaM IUpaMunsl V =2V, =

a*2
T

39. OcHoBaHHE MTUPAMHUIBI - IPSIMOYTOJEHUK CO CTOPOHAMH 9 M H
12 M, Bce OokoBEIe peOpa paBHEI 12,5 M.
Haiinute 00beM mupaMuab.
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)
A B

Tak kak Bce O0KOBbIe pedpa paBHbI, TO BbicoTa OO | THpaMHbI IIPOXO-
JIUT Yepe3 LIEHTP ONHMCAHHOW OKOJIO OCHOBaHHUS OKpY>KHOCTH. Ho 1ieHTp
OKPY>KHOCTH, OTIMCAHHOM OKOJIO NMPSIMOYTOJILHUKA 3TO TOUKa Iepece-

1
yeHus quarodaner. Tak 4ro AO=R=EAC . anee B AACB:

AC =+ 4B% + BC? =122 492 =15 (w).

[Mosromy AO = %AC =7,5(m).

Haiee no teopeme [udaropa 8 AAOO;:
00, =407 - 40? =125 —7,5> =10 (m).

IInomane ocHOBaHMS Sy = AB - BC=9 - 12 = 108(M2).

00, = %-108-10 =360 (M).

OCH

Torma V :éS
Otser: 360 M.

40. OcHoBaHHNE THPaMHIBl — PaBHOOEOPEHHBIN TPEYTOIBHHUK CO
cropoHamu 6 cM, 6 cM 1 8 cM. Bce 6okoBbie pebpa paBHbl 9 cm. Haii-
JIUTe 00BEM MMUPAMUIBI.

0,

A B
Tak kak Bce 60KOBBIE pebpa paBHEI, TO BbIcoTa OO TUpaMUIBI TIPOXO-
JIIT 4epe3 LEHTP OKPYKHOCTH, OIIMCAHHOW OKOJIO0 OcHOBaHus. To ecTh
AO=R. lanee no ¢popmyie ['epona:

Soen =+ P(p— AB)(p— AC)(p - BC) =
= J10(10-6)(10— 6)(10—8) =85 (cM?).
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Jlanee paanyc ONMCaHHONW BOKPYT TPEYTOJIbHUKA OKPYKHOCTH HaleM
1o ¢opmysie:
AB-BC-AC _ 6-6-8 9\/5

(cm).
48 4pc 4 8\/_
Torma B AAOO;:

001=,/A012—A02=,/81—% ﬁ( M).

1 1 1
Tak 410 ¥ = =Sy, 00, = ?8\/38%/; = 48 (cv).

AO=R=

Otger: 48 e,

42. B OCHOBaHMHW IHMPaMUJBI JEKHUT MPIMOYrojbHUK. Kaxknoe 6o-
KOBOE peOpo MUPaMUIbI PAaBHO / U COCTABIISET CO CMEKHBIMU CTOPOHA-
MH IIPSMOYTOJIBHUKA YTIIBI o U 3.

Hatinure 00beM mupaMu/ipl.

Taxk xak Bce O0OKOBBIC peOpa mupaMHIBl paBHEL TO ee Beicota OO0, Tpo-
XOJIUT Yepe3 LCHTP ONMCAaHHOW OKOJIO OCHOBAaHHS OKPYKHOCTH. LIeHTp
OKPY’>KHOCTH, OIIHCAHHOM OKOJIO MPSMOYTOJIbHUKA, 3TO TOYKA Iepece-

yeHus guaroHaner. Tak 4to AO:R:%AC . Ilposenem O\MLBC n

O,KLDC. Torna no Teopeme o Tpex nepneHaukyisipax OMLBC, a
OK1DC. Tak yto OMCK — npsimoyroisHuk u OM=KC.

B mpsmoyronsabix AO,CM u AO,CK: CM=0,C-cosa.=/-cosa,
KC=0,C-cosp=I-cosp.

Hanee, B npsimoyroibHoM AOCM 1o Teopeme ITudaropa:

OC=R =\/OM2 +CM? = \/12 cos? B+12 cos? a =l\/c052[3+coszoc .
Hanee, B mpsamoyronsaoMm AO,0C:

00, :\/OlCz—OC2 =\/12—1200s2[3—12c052a= l\/SiHZB—COSZ(X .

3arem roniangs ocHoBaHuA S, =DC-BC=2KC-2MC= 412 cosPeosa .
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1 1 .
Torma V :ESOCH~001 :?412 cosoccosB'l\/smzﬁ—cos2 =

4 .
= 513 cosacosf sin? B —cos’a .

43. Haiinute 00beM IHpaMUIBI, UMEIONIN OCHOBAaHHEM TPEYTOJIb-
HHUK, JIBa yIiia KOTOpOro a u 3; paauyc onucanHoro kpyra R. bokoBbie
pebpa nupamu/bl HAKJIOHEHBI K TJIOCKOCTH €€ OCHOBAHHMSI T10/1 YTJIOM Y.

O,

Tak xak Bce O0KOBBIE peOpa MUPaMuIbl HAKJIOHEHBI K INIOCKOCTH OCHO-
BaHHWA o4 OAHUM U TEM K€ YTJIOM, TO BbICOTA IMMAUPaAMUIbL 010 Impoxo-
JIIT Yepe3 LEHTP ONMCAHHOW OKOJIO OCHOBAHMSI OKPY)KHOCTH. Tak uTo
AO= OB=0C=R.
Haiee, B mpsmoyronsHoM A4O,0: O0=A0-tgy=R-tgy.
B AABC £ZBAC=180°—(0o+p).-Torma cormacHo TeopeMe CHHYCOB

AC 4B BC ~

sino. sinp  sin(180°— (o +p)
Tak uro AB=2R-sinf, AC=2R-sina, BC=2R-sin(180°—(a+P))=
=2R-sin(a+p).

AB-BC- A4
3areM momans TpeyronpHuka ABC: S, = # =

_ 2RsinfB-2Rsino - 2Rsin(a + B)
4R

= 2R%sina-sinBsin(a+p).
1 2 3. o
Torma V = ESOCH -00, = ER sina.sin Bsin(o + P)tgy .

44. Haiinure 00beM yCceueHHOW MMPaMU/IBI C IIOMAABI0 OCHOBaHUH

011 0, (0;>0») 1 BEICOTOl A.
3amada pemreHa B yaeOnuke 1. 205, ctp. 104.
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45. B nupamuze ¢ MmiIoMagblo OCHOBaHUSA () MPOBEACHO CEUEHHUE,
napajuleNbHOe OCHOBAHUIO, Ha PaccTOSHUM /4 oT Hero. [Inomans cede-
Hus O,. Halfinure BRICOTY TUpaMHUIBL.

O,

A' C:
SN

B
CeueHne OTCeKaeT OT JAHHOW MUPaMHUIBI TOJOOHYIO THPaAMHILy

0,4,B,C. Tak kak miomaay mogo0HbIX GUIYp OTHOCSTCS KaKk KBaapar
9
0>
Jluneiinbie pa3Mepbl MOJOOHBIX GUTYP OTHOCATCS Kak KOG PHUIUEHT
2

00 = K, Tak 4To &: & . Tak uto
0,0, 00, —h 0,

00,0, -0, )= 10, . Tax ur0 00, :\/ah—\/%Q_.
1 2

46. B npaBmIIbHON yCeUeHHOHN YeThIPEXyrojJbHON MUpaMuae CTOpo-
HBI HIDKHETO U BEPXHEr0 OCHOBAaHMH PaBHBI ¢ M b, a ABYTpaHHBIA yroi
npu pedpe HIKHET0 OCHOBaHHS PaBeH OL.

Hatinure 06beM nmupaMupl.

ko3 dunrenra noxodus, To K =

noxo6us. Tak uro

[Toctpoum oceBoe ceuenne 4ABCD, neprneHUKyIIPHOE CTOPOHE OCHO-
BaHusa MN. Torna £BAD=0 — NUHENHHBIA yTOJI JAHHOTO ABYTPAHHOTO
yraa. [Iposenem nepneraukyssipst BOLAD nu CKLAD. Torna BO=CK
— BbICOTA ycequHoﬁ MmUpaMuabl.
PaccmoTpum paBHOGenpennyro Tpareiuio ABCD. AABO = ADCK.
AD-OK AD-BC a-b

2 2 2

Tak uto KD = A0 =
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Torma 8 AABO BO=A4 O-tg(x=%tga . Jlanmee momaayd HUKHETO U

BEPXHEro OCHOBAHHil MUPAMH/IbI PABHBI COOTBETCTBEHHO Si=a’ U
S,=b’. Torna o6beM mupamMuzsl (13 3a1aun Ne 44) pape:

v =%BO(S1 + 515, +5,)=

_ 343
%-azbtga(a2+x/a2b2 +b2):a 6b -tga .

47. Pemute npeapAyIIyIO 33/1a4y B cllydae MPaBUIbHON YCEUSHHON
TPEYTOJIbHOM NMUpaMUIbL.

JlonoaHUM TaHHYIO0 YCEUEHHYI0 MupaMuay 1o mnosuHoil. [IpoBeneM Bbl-
coty O,0. Tak Kak B IpaBUIIbHON MUPaMHJIE BEICOTA IPOXOAUT Yepe3
LEHTP OKPYKHOCTH, BIFCAHHOU B ocHOBaHue, To MO u M0, — pa-
JINyChl OKpYKHOCTEH, BicaHHbIX B AABC u AA,B,C,. Janee miomanu
3B

paBabl AABC n AA4B,C; paBHBI S| = 2

S

COOTBETCT-

av3
u
6

BCHHO, a paJinyChbl BHUCAaHHBIX Opr)KHOCTeﬁ OM =

o, - 2B

6
ITockonsky OM1AB, T0 ZM;MO=0. — NuHEHHBIH yroj JaHHOTO JIBY-
rpaHHOrO yria. B npsamoyronsHoit Tpameun MM, 0,0 nipoBenem

M, K1 MO, Torma

MK=M0—K0=MO—MIOI:@ .
Janee B AM\MK:
MK = MK -tgo. = @tga . Tak uto
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V= %MIK(Sl +/5,5, + S2)=%~@'tga(a2 +ab+b2)§ =
(& -P)go
24 '

48. Uepes cepeuHy BBICOTHI IIMPAMUJIBI TPOBEJICHA IIOCKOCT, Ta-
pajienbHas OCHOBAHHUIO.
B xakoM OTHOILIEHNH OHA JEIUT 00BEM MUPAMHIBI?
3anaya pemreHa B yueonuke 1. 206, ctp. 105.

49. Bricota nupamMusI A.
Ha xakoM paccTOSIHUM OT BEpIIMHBI HAXOUTCS CEUCHHE, MapalIeib-
HOE OCHOBAHUIO U JIeJIAIIee ee 00beM nononam?
ITpoBeneHHOE ceueHNne OTCEKAeT OT JAaHHOW MMPaMu bl HogoOHy0. B
mMOoIOOHBIX (PUTYpax OTHOIICHUE TMHEHHBIX pa3MepoB paBHO K0d(hhu-
UEeHTY 1o00us, a OTHOILIEHHE 00hEMOB KyOy K03 durmenTta momo-

1 1 h
6us. Tak uto V; :V, = k* =7 TO €CTh k:3—. Hanee hlzkh:3—.

" "

OrtBer:

N
5
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§ 23. O6bemMbl U MOBEPXHOCTH TeJ1 BpPallleHH.

1. 25M MeaHOI poBosokH umeroT Maccy 100,7r.
o T
Haiigute nuameTp MpoBONIOKH (TIOTHOCTH MEIHN 8,94—3 ).
cM

Haiinem 00beM IPOBOJIOKH:
m_ 100,7 (CM3).
8,94

2
Ho V= R ="%" ./ Tax ro

4
d = /4_V = _ 41007 ~ 0,076 (cMm) = 0,76(Mm).
nl 8,94-1-2500

2. Hacoc, nogaromuif BoAy B apoOBOM KOTEN, UMEET JBa BOISHBIX
nurHapa. J{uamerpsl nuauHapoB 80MM, a xoa mopmHs 150mm.

Uemy paBHa 9acoBasi MPOU3BOAUTEIHFHOCTh HACOCA, SCIH KaXKIbIH
nopieHs aenaet 50 pabounx X010B B MUHYTY?

2
O0BeM KaXJ0ro HWINHIPA paBeH V) = % - = 2400007 (Mpr°).

Torna 3a 1 MUHYTY uepe3 HacOC MPOXOJUT
Vy = 250-7, = 100-2400007 = 24-10°7 (Mm°) = 247 ().
A 3a 1 yac =60 munyt V' = 60-V| = 14407 (1) =~ 4500 ().

3. Bo ckonbKo pa3 Hajo yBEIMYHUTH BBICOTY LWJIMHIpPA, HE MEHS
€ro OCHOBaHHWE, YTOOBI 00BeM yBenuuwics B n pa3? Bo ckomeko pa3
HaJ0 YBENMYHTh PaJHyC OCHOBAHHS LMJIMHIPA, HE MEHSS BBICOTY, YTO-
051 00BbEM yBEITHUHICS B 71 pa3?

O0beM muuHIP paBeH V= S, - h. Torma, ecnu

r ! !

—=n,T0 =n uS’=S8, 10 h' = nhy.

" So-ho

To eCThb, €ClIM HE MEHSTH OCHOBAHME JUIS TOTO, YTOOLI 00HEM YBEIH-

YUTH B 71 pa3, HAJ10 BBICOTY HUJIMHJpPA YBEJIMINTD B 71 pas. I[aﬂee, (&40
2

V' . S h TC(R’)Z R
—=n,uh’ = hy, 1O = 5—=|—| =n,TaKuro

VO SO . ho TCRO RO
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R =+n Ry . To ectp 4T0OBI NP HEM3MEHHOH BBHICOTE YBEIUYUTH

00beM LWIMHApPA B 7 Pa3, HANO PagUyC OCHOBAHMS YBEIHUYUTH B0
pas.

4. B mwuHIp BNHCaHAa NpaBWIbHAs TpEyrojbHas IpU3Ma, a B
npu3My BOHcaH muinHAp. Halinure oTHOMIEHNE 00bEMOB IIHIIHHAPOB.

IIycTh cTOpOHA OCHOBaHUS IPU3MbI PABHA X.
Torma paguyc UUIMHIpPA, ONUCAHHOTO OKOJIO NMPHU3MBI, paBEH pa-
JINYCY OKPYXKHOCTH, ONMCAHHOH OKOJIO IPaBUIIBHOTO TPEYTOJIBHUKA, CO

y X3
CTOPOHOM X R =——.
3
A paguyc BOMCAaHHOI'O B IPU3MY LMJIMHIpPA PABEH PALUYCY OKPYK-
HOCTH, BIIMCAHHOW B IPABWIBHBIM TPEYrojJbHUK, CO CTOPOHOH X;

R2:a

3
rak OTHOLIEHUS! 00BEMOB LIMITHH/POB:
2

Vi _mRPh RE [x43:6

=L IV g
V, wnRi-h R} | 3-x\3

5. Haiinure 00beM LMIIMHIPA, BIMCAHHOTO B MPAaBHJIBHYIO LIECTH-
YTOJIbHYIO IIPU3MY, Y KOTOPOH Kak[0e pedpo paBHO a.

A D 5
ITo ycnosuto H=AA,=a. Janee AAOB — paBHOCcTOpOHHMIA. Paanyc
BriucanHoro nuwimHapa OD = AO-sinZOAD =

= A0 -sin60° = % (tak kak AO=R=AB=aq).
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Torma o0beM IIITHHIPA

2
a\EJ a= 3na’

2
V = Soe-h =1OD? - A4 = (2 "

6. CunIOBas TPy6a (IIOTHOCTH CBHHIA 11,4 T/cM’ ) ¢ TONIMMHOlM
CTEHOK 4MM HMeeT BHYTpeHHHI auameTp 13mmM.
KakoBa macca 25 M 310i1 TpyOBI?

Ecmu BHyTpenHMit quameTp d1=1,3cM, TO
BHemmHuH muamerp dr=1,3+2-0,4=2,1(cm).

Jaiee,
m=p-V=p,-N)= p[ndz “h- “Zl 'hJ:
p”h PR @2 —a?) = w(z,lz ~1,3%) ~ 60854(r) ~ 61(xr).

7. Ky4a 1mebHsi uMeeT KOHUYEeCKYI0 (GopMy, paauyc OCHOBaHHS KO-
TOpOii 2 M, a obpasyroras 2,5 M.
Haiinute 00beM Kyuu mieOHs.

A B
0

B ASAO no teopeme [Mugaropa momydaem:
SO=VSA? —04% =+/2,5* — 22 =1,5(w).
Torma o6bpeM Kyuu:

V=%7r-A02-SO=%-TE-22-1,5=27t(M3)z6,3(M3).

OrtBet: 6,3 M.

8. OceBbIM ceucHHEM KOHYyCa SBISCTCS PaBHOOCAPCHHBIA MPSIMO-
YTOJIbHBIN TPEYTOIbHUK, IO/ KOTOPOTo 9 e
Haiinure 06beM KOHYCA.
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V:% RZ-H:%n-OBZ-SO.

B paBHOOepeHHOM MPSMOYTOJIBHOM TpeyrosibHuke ASB AS=SB n

2
:lAS.SBZQ )
2 2

Tak uto AS = BS =+/2-5 =+/2-9 =342 (m).
Torna AB = AS? + BS® =18 +18 = 6 (m) I/IAOZ%AB:3 (M).

Jlanee B ASAO: OS = AS -sin45° =342 '%‘3(1‘4)-

Tax uro V = %moz .50 = % -3 -3 =9n(v’) ~ 28,26 (D).
Otser: 28,26 M°.
9. Jlnvua obpasyroniell KOHyca paBHa [, a JJIMHA OKPY>KHOCTH OCHO-

BaHUS — c. Halinnte 06bem KoHyca.
5

A B
O

dopmya s UIHHBL OKpYy)KkHOCTH L=21R. Tak 9rto OB:R:2i .
T

[Janee B npsimoyronsHoM ASBO 1o Teopeme [Tudaropa nomyqaem:

2 272 2
SO = BS? -~ OB* =\/12—C—2 =M.
47 2n

1
Tormal = ESOCH h=

1 1 2 a2 2
=—nR?-§0=—n-—— "0 = O 4
3 3 4n 2n 24m

10. OOpa3zyromasi KOHyca COCTaBIISIET C IUIOCKOCTBIO OCHOBAHUS
yron o. Haiinure o6bem koHyca.

S
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B mpsimoyroimeaOoM ASBO SO=BS"sina.=/sina, a
BO=BS-cosa=/cosa.

3

Torma V = %SOCH -SO = lﬁl2 cos? alsino = icos2

asina .

11. Cror cena mmeeT GopMy IIIHMHIPA C KOHMYECKHM BepxoM. Pa-
JyC €r0o OCHOBaHWS 2,5 M, BBICOTa 4 M, NpHYEM IMIMHAPHYECKAs
9acTh CTOTA UMEET BBICOTY 2,2 M.

[InotHocTs cena 0,03 r/om’.

OmnpenenuTe Maccy cTora ceHa.

S
A B

A, B,

p=0,03r/cM’=30kr/M>. OA=R, 00,=h-OS=h,.
Torma R = 2,5(m), h=2,2(m).

Tak ut0 hy =4m — hy = 1,8 (m).

Hamee, m = V-p=p-(V1 + V) =

= p(nR* -y +§TcR2h2) = priR? (I +§h2) =

=30m-2,52(2,2+0,6) = 525 (xr) ~ 1648,5(xT) .
OrtBeT: ~#1648,5 kr

12. Xugkocts, HanmuTas B KOHWYECKHH cocyn BbicoToit 0,18M u
muameTpoM ocHoBaHUsS 0,24M, mepenuBaeTcs B HUIHMHIPUICCKAN CO-
CyI, TamMeTp ocHoBaHMA KoToporo 0,1 m.

Kak BbICOKO OyJIeT CTOATH YPOBEHB KHUAKOCTH B cocyie?

Haiinem 00beM KOHHYECKOTO COCYAa:

| 1

Vo 3 TRy - My o

Tak xak 00beM XKUAKOCTH HE U3MEHUICA , TO 00beM LUIMHIpA
2
nd
V="V,. To ectb T-h =1.

ndg - hy = %n -0,24 0,18 = 0,86471-107> ().

4V,  4-0864-1-107

Tak yto h = 7=
nd -0,01

=0,3456 (M) ~ 0,35() .
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13. PaBHOCTOpPOHHMI TpPEYroJbHUK BPAILIAETCS BOKPYI CBOEH CTO-
POHBI a.
HaiinuTe 00beM MOTyYEHHOTO TeNa BPALICHHUS.
A

c
B paBroctoponnem A4BC

1 a\/g

0C=A0=—AC=2 a Bo=2Y>
2 2 2

Toraa 00beM NOJy4EHHOTO Tea BpalleHHs paBeH CyMMe 00beMOB
JIByX OJMHAKOBBIX KOHYCOB ¢ pagmycoM BO u Bricotoit AO=0C.
2
ToectsV =2V, :2-1-11-032 ~A0:2-ln~£~ a3 Uy
3 3 2 4 4

14. IIpssMoyrosbHBI TPEYronbHUK C KareTamMu A u B Bpamaercs
OKOJIO THIIOTEHY3HI.
Haiinure 06beM IOTydeHHOTO TeJa BpaleHusI.

A 0
~
c
O0BbeM MOJIYUYCHHOT'O TCJia BpallICHHUA PABCH CYMME 00BEMOB KOHY-

coB ¢ paguycoM OB u Beicotamu SO u CO.

Haee 8 ASBC no Teopeme ITudaropa CS= Va® +b? . Mnomanp

B

TpeyronpHuka SBC paBHa S=% -BC-BS, a Takxke S=% - SC-BO.
BC-BS  ab
SC \/ a’ +b? .

Nanee V="V,+V, :%nOBZ ~SO+%1IOBZ -0C= énOBZ(SO+CO):

Tak yto BO =

1 242 2b2

1 2 a’b D) a’bn
=—qnOB°-CS =—n———\Va " +b" =————.
3 3 q%+b? Wal + b2
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15. Haiinute 00beM yCEUECHHOTO KOHYCa, Y KOTOPOTO PaJNyCHI OC-
HOBaHWH R, u R, (R1<R»), a BeICOTA /.
3amaua permrena B yueOnuke 1. 209, ctp. 111.

16. CocHoBOe OpeBHO AMMHON 15,5 M WMeeT AMaMETPHl KOHIIOB
42cM u 25¢M.

Kakyio ommOKky (B TpOLEHTax) COBEPINAIOT, KOTJAa BBIYMCIISIOT
00beM OpeBHa, yMHOXKasl €To JUIMHY Ha IUIOIAAb [IONEPEYHOr0 CeUSHUS
B cepeanHe OpeBHA?

Ap—  _—— B

M N

D C

IIpoBenem oceBoe ceuerne ABCD. Torma MN — cpenmHsas THUHUAS
tpaneruu ABCD, AB=25cm=0,25m , CD=42cMm = 0,42 M. Tak 9to

_AB+CD

MN =0,335(m) . lanee

O0nem OpeBHa paBeH V = %nh(Sl2 +./8,S, +87) =
:%nh(Rz +Rr+r?) =

=§-3,14~15,5-(0,212 +0,21-0,125+0,125%) ~ 1,395 (m°).

Ecnu BbruMcnsaTe 00beM OpeBHa IMyTeM YMHOKEHHUS €TO JJIMHBI Ha
IUTOIIA/Ib ITOTIEPEYHOTO CEYEHHS B CEpeHE OpEeBHA, TO MOIY4HM:

2 2
MNT = 3,14-%.15,5 ~1365(m°) . Tak 4TO JOMyCKaeT-

V=nm-

cs omubKa w 100% =~ 2,15% ~ 2% .

i

17. Panguychl OCHOBaHMI YCEUCHHOTO KOHyca R u r, oOpa3yromias
HAaKJIOHEHA K IJIOCKOCTU OCHOBAHUS MOJ yriioM 45°.
Haiinure 00beM.
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IIposenem Boicoty OO,;. Torna AOOD — npsiMOyrojibHasi Tparie-
uus. [posenem A4, 1DO,.

AOO A — npsAMOYTOJIbHUK, TaK UT0 AO=A4,0,=r.

Tor;[a DA 1:D01—A101:R—r.

Hanee, B npsiMmoyronsHOM TpeyroiabHuke ADAA, LADA,=45°, tak
yt0 LADA=90°-£LADA,=45°. Tloatomy

ADAA; — paBHoOenpennsiit u A4;=DA;=R-r=0Q0;, — BBICOTA KO-
Hyca. Torga

.

—5“001 (R*+R-r+1%) =§1¢(R—r)(R2 +Rr+1%) :%ﬂ:(R3 -y,

18. Inomaas 0ceBOro CeueHus: yCeUeHHOTO KOHYCa paBHa Pa3HOCTH
IJIOLIA/Ie OCHOBAHUM, a paJlyChl OCHOBaHUN R U 7.
Haiinure 06beM 3TOTO KOHYCA.

AB

D C

[Tnomaap Tpaneunn ABCD paBHa pa3HOCTH IUIOIIAJIEH OCHOBAHUH,
AB+ DC 2R+2r

TO ecTh T.oolzn-olcz—moz;z, .00, =R —r? |
RE_ 2?2
Tak uto OOlzu:ﬁ(R—r).
R+r

1 1
Torma V = 5nool(Rl2 +Rr+72%) = 5nz(R PR +Rr+r%) =

1 5. .3 3
=—7n"(R°=r").
3 ( )

19. VYceueHHBI KOHYC, Yy KOTOPOTO PaJWyChl OCHOBaHWHA 4cM M
22cM, ¥ paBHOBEIMKHUI LUJIMHAP UMEIO OJTHY U TY K€ BBICOTY.

Uemy paBeH paanyc OCHOBaHHUS 3TOTO LWINHIpA?

Mo ycnoBuro 00beMBbl IMIMHAPA U KOHYCA OJJMHAKOBBI M UX BBICOTHI
paBHBL, Tak 4to V=V"u h=h'.

Tak uto, nR>-h = %Tch(42 +4.22+22%).

2 2
To ecth, R = % =14 (cm).

OtBeT: 14 cm.
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20. [To maHHBIM paauycaM OCHOBaHHM R W 7 oNpeaenuTe OTHOILEe-
HHUE 00EMOB YCEYCHHOTO KOHYCa M MOJTHOTO KOHYCA.

JlommomHuM ycedeHHBIH KOoHYyC 10 monHoro. Torma, ecmu V) — 00b-
€M YCeUYeHHOTO KOHyca, a J| — o0beM KOHyca C pamgmycoM I, TO
V: V2 + V].

r Vi
U3 moto0ust KOHYCOB CIIEAYET, YTO CIU 2 =k, TO 7‘ =i R

3
Tak 4to ﬁ=u=1—ﬁ=1—k3=1_ Il
4 14 |4 R

21. UyrynHslii map perynaropa uMeet Maccy 10xr.

Haiinute nuamerp mapa (IUI0THOCT uyryHa 7,2 r/cm’).

[InoTHOCTE p=7,2 T/cM® = 7200kr/M’. [lanee 06beM mapa
m 10 1

=S _— = ().
p 7200 720

3
Tak kak V:inR3=i,T0 d:%,i:J 6 :31f; ~0,14 (m).
3 6 T 7720  \120r

22. Tpebyercs meperuiaBuTh B OJUH IIap JBa YyTyHHBIX IIapa ¢
nuamerpoM 25¢cMm u 35cMm. Haiinute nuameTp HOBOTO miapa.

OObeM HOBOTO IIapa paBeH CyMMe OOBEMOB MAaHHBIX LIAPOB:
V= V1+ Vz. Taxk uto

3 3 3

% = %+% , TO €CTb dj = %/df +d; =%/253 +35° %39 (cm).

23. MmeeTcst KyCOK CBHHITa Maccoit 1 kr.
CKOJIbKO MIAPUKOB JHAMETpOM | CM MOXHO OTJIHTh M3 KyCKa
(twtotHOCTH cBuHIA 11,4 T/em’)?

d’ 13
Macca ogHoro mapuka m =V -p = nT-p = RT -1L4 =197 (7).
1 1
3HaunT, 00IIIee YNCIIO MTAPUKOB: 1 = LI 000r ~167.
m 1.9nr
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24. 13 ACPEBAHHOTIO HUJIMHAPA, BBICOTA KOTOPOI'0 paBHA AUAMCTPY

OCHOBaHMs, BBITOYEH HauOonbmmidi map. CKOJBKO IPOIEHTOB MaTe-
puana cToueHo ?

Papgnyc mapa paBeH paauyCy HWIMHIPA M MOJOBHHE BBICOTE IH-

munapa. Torma, ecim R — paadyc MHIMHZPA, TO 00BEM IIapa
"

ETCR3 , a 00beM mumHApa V=S, - 2R=iR*2R=27R’.
Torma 00beM CTOYEHHOTO MaTepHaa

V=V V= 2R — 2R3 = 2

ZnR3.
3
A TIPOLIEHTHOE COOTHOIICHHUE:!
2 R3
4 3 1
—-100% = 5-100% =33-%.
V 2R 3

25. Buemnnit nuametp mostoro mapa 18 cm. TonmuHa cTeHOK 3 cM
Haiinute 06pemM MaTepuana, U3 KOTOPOTO M3TOTOBIICH IIap.

BuemHnit  pagmyc R=%~18:9(CM). Torma BHYTpeHHHH paguyc

FR—% =6(cm).

O0beM MaTepHana paBeH pa3HOCTH 0OBEMOB BHEUIHErO M BHYTpPEH-
4 4 4
HETO I1IapoB, TO €CTb V =V =V, =R} S22

=R -r3) =
3( )

= %n‘(93 —6°) =684 ~ 2148 (cm).

26. Cocyn umeet ¢Gopmy monymiapa paanyca R, TOOTHEHHOTO IH-
JMHIPOM.

Kakoii BbICOTBI OJKHA OBITh HMJIMHIPUYECKAs YacThb, YTOOBI COCY /T
umea oosem V?
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O0beM cocyna paBeH CcymMMe OOBEMOB MOJymIapa paguycoM R u
LWIMHIpPA C pailyCOM OCHOBaHHUSA R U MICKOMOH BBICOTOM X.

To ects V :%n}ﬁ +TR%-X .
2
V—gnR3
X=—3 - " _Zp
nR? nR®> 3

27. TInocKOCTh, MEPIICHIUKYIIApHAs AHaMETPy IIapa, IENAT ero Ha
JacTh 3¢cM 19 cM.

Ha xakwne gactu JCIIUTCA 00BeM Luapa?

0,

WD

00, = 3 cMm, Tak uYTO 00BEM BEpPXHEro CEerMeHTa paBeH
V1=1t0012-( —%}.

" :n~32~(6—§]=45n (M), TaK kak R :%:%:6(@\4)—

panuyc mapa.

Torma o0beM HMKHEH 9acTH paBeH Pa3sHOCTH OOBEMOB IIapa U
BEPXHET0 CErMEHTa, TO ECTh

4 4
Vy=Vy—V, = EnR3 -V = gn-63 — 457 = 243n(cm’) .
28. Kakyro gacTh 00bE€Ma IIapa COCTAaBISIET 0OBEM IIapOBOTO CET-
MEHTa, Y KOTOporo BeicoTa paBHa 0,1 muamerpa mapa?

Bricora 4 = 0,1d = 0,2R. Torga 00peM IapoBOTO CErMEHTa
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3
v, = nhz[R_gJ _ 0’04ER2(R_ 0,§RJ _ 0,11§nR _

3
Tax o 20 = L1127 LZ”R SO2 o008
3. gﬂ:R:5 4

29. JIBa paBHBIX I1apa PacloJOKEHBI TAK, YTO LIEHTP OJHOTO JIEKUT
Ha MOBEPXHOCTH JPYTOTro.
Kak otHOCHTCS 00BEM OO0IIEH YacTH MIApOB K 0OBEMy IENIOro Ia-

pa?
A
B
OO0wias yacTh IApOB MPECTABISET CO00I CyMMYy JIBYX OJMHAKO-

N 1
BBIX IIAPOBBIX CETMEHTOB C BhICOTON OK= 7 R, rne R — panuyc ma-

POB.

2 3
(1] e 322

Vo _5nR*3 5
V.oo12-4nR° 16~
30. Inametp 1mrapa, paBHbIil 30 cM, SBISIETCS OCBIO LIUJIUHAPA, Y KO-

TOPOTO pajiyc OCHOBaHus paBeH 12cm. Haiigure oObem wact mapa,
3aKJIIOYEHHBIA BHYTPY HWINHApA.

A : B

1
D c
Paccmotpum oceBoe cedenune mapa. OObeM 9acTu HIapa, 3aKiIo-
YEHHBII BHYTPH LWIMHAPA, PABEH CyMME 00BEMOB LIMIMHAPA C PaAny-
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coMm ocHoBaHust NB=12 cM u BeicoToi BC, a Takke JIByX OJMHAaKOBBIX
HIAPOBBIX CETMEHTOB C BBICOTON MN.

Nwmeem B AOBN.: OB:% -:30=15(cm) u NB=12(cm).

Tax urto o Teopeme [Tudaropa:

ON =vVOB? —=NB? =9(cm).

Hamee BC=2NO =18 (M) u NM =OM —ON =15-9 = 6(cm) .
Tak 4o 00BEM mapoBOro cerMeHTa ¥y = tiNM z(R —%) =

= 36m(R-2) = 36713 = 468 (cm).
O6bem mumuuapa V, = tNB*BC=n-12%18 = 25927 (cu).
Tax uto 06mmii 06BbeM V =2V, + V> = 35287 (cm).

31. Yemy paBeH 00bEM IIAPOBOTO CEKTOPA, €CIIM PAIIYC OKPY)KHO-
cTH ero ocHoBaHus 60 cM, a paguyc mapa 75 cM.

AEI

PaccmotpuMm oceBoe ceuenue mapa. B mpsmoyromsHoM AOBK
OB=75cMm, KB=60cM (110 yCIIOBUIO).
Tornma o Teopeme [Tuaropa

OK =vOB? — BK? =/75% —60% =45(cm).
Tak 4TO BBICOTA MIAPOBOTO CETMEHTA
CK=CO-0OK=75-45=30(cm).

W 06beM OJTHOTO CerMeHTa:

v, = %nCOz .CK = %n -752.30 =1125007 (cM®) = 112,57 (am).

O0BbeM OcCTaBILIETOCS IapoBOTr0 CEKTOpa paBC€H PA3HOCTU o0bema
mapa u HaﬁﬂeHHOl"O o0beMa CerMeHTa:

4 4
V, = EnCOS -V = 3™ 75% —1125007 = 450000 (cm>) = 4507 (av°).
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32. Kpyrogoii cextop ¢ yrinom 30° u pagmycoM R BpamaeTcsi OKoJo
OJTHOTO M3 OOKOBBIX PAJIyCOB.
Haiinute 00beM MOITyueHHOTO Tea.

ACTII3iiys

(@]
B npsimoyronsnom AOO,B; BO=R, ZBO0O,=30°.

Rf

Tax uro, OO,=B0-c0s30°=——
Jasee, BbICOTa ITOJIyYEHHOTO mapOBoro CerMeHTa

g2y

KO=KO-00,=R-R— fR 3

2\/_ 23
g

Tax uto ero o0beM

y=2aR2. OK = 2R R
3 3

33. [ToBepxXHOCTH ABYX LIAPOB OTHOCSTCS KaK /M. 7.
Kak oTHOCSTCS X 00BEMBI?
[NosepxHOCTB BRIUHCIsETCA IO hopmyne S = 4nR. Torma, ecnu

S 4TCR12 m R, m
21 S =—, T0 —-= ’—;TaK‘ITO
Sz 47’[R2 n Rz n
4 3 3
= 3 3 2
no_3™ [R—J (=] (=)
£ %TCR; Ry n n

34. T'unoTeHy3a U KaTeThl TPEYrOJIbHUKA SIBISIOTCA AUAMETpaMHU
Tpex mapoB. Kakas cymecTByeT 3aBHCHMOCTh MEXIY HX IOBEPXHO-
cTsamu’?

ITo Teopeme ITudaropa B IpsMOYTrOIILHOM TPEYrOJIbHUKE: *=a*+b*.

Tax uro nc’=na’+nb’. Tlnomans [IOBEPXHOCTH IlIapa paBHa S=nd’,
Tak YTO IUIOUIagh IIapa C JUAMETPOM, PaBHBIM THIIOTEHY3€, paBHA
CyMMe JIByX IIapOB C THAMETPAMU, pAaBHBIMHU KaTeTaM.
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35. IToBepxHOCTPH Tesa, 00pa3yeMoro BpalleHHEM KBaJpaTa OKOJIO
CTOpPOHBI, PAaBHOBEJIMKA IIOBEPXHOCTH IIapa, IMEIOIIETO PaJIilyCOM CTO-
poHy KBajpaTa. Jlokaxure.

—
D E ¢
Ol

Tak xak OBCO, — xBazpar, To BeicoTa uuuHapa OO, paBHa pa-
nuycy ocHoBanus OB. [1nomaabs NOBEPXHOCTH HWJIMHIPA paBHA CyMMeE
TIoImaae 60KOBOH MOBEPXHOCTH U IBYX OCHOBAHUH:

81=28 e tSs0=2nOB*+2110B- 00, =41 OB,

Jaiee, turomans MOBEPXHOCTH IIapa, UMEIOIIETO PaunyCcoM CTOPO-

Hy OCHOBaHHMs, paBHA S,=4TR’=4nOB’=S. Uro u TpeGoBaIOCh JOKA-
3aTh.

36. Pamuyc mapa 15 cm.
Kakyio miomanas UMeeT 4acTb €ro HOBEPXHOCTH, BUAUMAS U3 TOY-
KW, YJaJICHHOH OT 1eHTpa Ha 25 cM?
B

=

B npsAMOyronpHOM TPEYTONBHHUKE KaTeT SABISETCS CPEJHUM T'€OMET-
PUYECKUM MEXIY TMIOTEHY30M M €ro MpoeKUHeld Ha THIOTeHy3y. Tak
uto B AOBA:

OB’=04-00,.

2 2
Tak uto OO, _08” I 9 (cm).
o4 25

[Hostomy O;C=0C-00,=15-9=6(cm).

Tak 4ro mIomans BUAUMOT0 c(hepuiecKkoro cerMeHTa paBHa

S=271R-0,C=210B-0,C=27-15-6 = 1807 (cM?).

37. lap paguycom 10 cM OMIMHAPUYECKHA TPOCBEPICH IO OCH.
Juametp otBepctus 12 cm.
Haiinute nosiHyo noBepXHOCTH TeA.

c
A 8
D

(0]
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PaccMotpuM oceBoe ceyeHue mapa.
Torna OB=R=10(cm)
BD=r= 1 D= L 12=6(cm).
2 2
Tak yro B ADBO no teopeme [Tndaropa nomyunm:

OD=+0B? —BD? =\10>—6> =8(cw).

[Tnomans UCKOMO¥ MOBEPXHOCTH paBHA CyMMeE IUIOLIaa OOKOBOM
MOBEPXHOCTU LIWJIMHAPA C PaJuyCOM OCHOBAaHHUs, paBHbIM DB, U BBICO-
Toit BM=2-OD =2-8=16(cm) u muomany S', paBHOW Pa3HOCTH TLUIOIIA-
JIeH 11apa 1 IByX HIapOBBIX CETMEHTOB C BBHICOTOM

CD=CO-0OD=10-8=2(cm).

To ectb S=Sy+S8'=2n-DB-BM+(4n-OB*2-21:OB-CD)=

=1(2-6-16+4-10°-4-10-2)=5127 (cM’).

38. Lunuuapuyeckas IpIMOBasi Tpyba ¢ JuaMeTpoM 65 cM uMeeT
BBICOTY 18M.

CKOJIBKO KECTH HY)KHO ISl €€ M3TOTOBJICHHS, €CIM Ha 3aKJICHKH
yxomut 10% marepuana?

BokoBasi moBepXHOCTh TPYOBI paBHA OOKOBOW MOBEPXHOCTH LUITHH-
1
Jipa ¢ painycom RZE -65=32,5(cM) u BeIcOTOIT h=18(M).

Sox = 2mRh = 271:0,325-18=11,7 (M?).

S=7zD-H.

VYuuteiBasg, 4To Ha 3akienku yxoauT 10% marepuana, To oOriee
xonm4uecTBo ero: S=1,1Sq.,=1,1-11,77~40,4 (Mz).

39. INomyuunuHAPUYECKUN CBOJI IMOJBala MMeeT 6 M B UIMHY H
5,8M B qiuamerpe. Hailiaurte nojiHyro NOBEPXHOCTh MOJBAA.

Ilonnas MOBEPXHOCTH IOJIBajia COCTOUT U3 IMOJOBUHBI IIOJIHOH I10-
BEPXHOCTH HUIMHAPA U IJIOIIAAN 110J1a, T. €. TUIoOMIaaAnu IMPAMOYTOJIbHU-

Ka CO CTOpOHaMH h=6 M U d=5,8 M.

2
Tak uto S :%(Sﬁox +28,)+h-d :%[ndh +%}+h-d =

= %(n-5,8-6+16,82n)+ 34,8 =2581n+348 ~ 116(m?).
Otget: 116 (M).
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40. 13 xpyrioro jiMcra MeTajula BBIITAMIIOBAH WJIMHAPUYECKUN
cTakaH auameTrpoM 25 cM u BeicoToi 50 cm. Ilpeanonaras, 4yro mio-
a1 JINCTA TP IITAMIIOBKE HE M3MCHMJIACH, HAWIUTE AUAMETP JIUCTA.

[Tnomans crakana Sy paBHa CyMMe TUTOMIaIHd OOKOBOH IIOBEPXHOCTH
MWIMHAPA U TUIOINAAA OCHOBAHUS

2 2
-2
S0=%+ rdh = 22 1 1.25.50 = 1406,257 (evd).
nd?
Tax kak miIomanek He U3MEHHIIACH, TO :T =5.

Otkyna d = ‘/ﬁ =4/5625 =75 (cm).
T
OtBert: 75 (cM).
41. B nmnmHApe wIonaas OCHOBaHMA paBHa (O, a IUIOMIAAbh OCEBOTO

cedeHus M. Uemy paBHa MOJTHAS MOBEPXHOCTD IIMINHAPA?

OceBBIM CEUeHHEM LIINHAPA SBISETCS NMPSIMOYTOJIBHUK CO CTOPO-
HaMu d — quameTp U i — BbICOTa IWJIUHAPA, Tak uTo M = d-h.
Hanee, S=Seot2Soer=1td -h+20=ntM+20.

42. KonycooOpa3Has manaTka BBICOTOH 3,5 M U JMamMeTpoM OCHO-
BaHUA 4 M TOKpbITa nmapycuHou. CKOJIBKO KBaJpaTHBIX METPOB Mapy-
CHUHBI MO0 Ha NanaTky?

C

BO:% AB=2(w).

B mpsimoyrosisaoM ACBO 1o Teopeme [Tudaropa momyunm:

CB =V CO? + BO? =352 +2? =[16,25 ().
Jlanee miomaapr OOKOBON MOBEPXHOCTH KOHYCa

S=nRI=r-OB-BC=7-2- /16,25 =253 (cm?).
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43. Kpeia 6amsan nmeeT popMy KoHyca. Beicora kpbimu 2m, 1ua-
MeTp OanrHu 6 M.
HailinuTte noBepXHOCTb KPBILIH.

C

OB:% AB=3 (m).

B mpsmoyroneaOoM ACBO 10 Teopeme [Tudaropa moryanm
BC=vOB? +0C? =43 +2% =13 (w).
Tanee, S=n-RlI=n-OB-BC=n- 313 ~ 34(m?) .
Otser: 34 (M?).

44. Ilnomans ocHOBaHMA KOHyca S, a 0Opa3ylollie HaKIOHEHBI K
IUIOCKOCTH OCHOBaHUS MOJ yriioM a. Haiinure OOKOBYHO MOBEPXHOCTh
KOHyca

C

[Tnomans ocHOBaHHS KOHYyCa S=nR*=n-OB>. Otkyna R=0OB= \/E .
b

Hamee, B npssmoyronsHOM ACBO: CB—— =
coso.  coso VW

Torna, S, =ntRI=ntOB-BC=n - \/7
T COSQ cosoL

45. Kak otHOcATCS MeXOy co00i OOKOBast W MOJTHAS MOBEPXHOCTH
PaBHOCTOPOHHETO KOHYyca (B CEUCHUH MPAaBUIBHBIA TPEYTOIBHUK)?

c
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Tax xak A4BC — paBHOCTOPOHHHUH, TO

R=0B= % AB=% BC. Torna 60xoBasi HOBEPXHOCTH paBHA

Ssox=TRI=TR-BC=nR 2R=27tR".
A TIoITHasI MOBEPXHOCTH paBHA S=Se0xTSoe=2 TR+ R*=31R%.
Sgox _ 2TR* 2

Taxk uto = >==-
3nR 3

46. IlonHas MOBEPXHOCTh PABHOCTOPOHHETO KOHYCa PaBHOBENIHKA
MOBEPXHOCTH IIapa, MOCTPOCHHOTO HAa €ro BBICOTE KaK Ha JAUaMeTpe.

Jokaxwure.
c

A L B

D
[TosHast MOBEPXHOCTH PAaBHOCTOPOHHEIO KOHYyca paBHA S; = 3R
(cmoTpu 3amauy Ned5).
Janee paccMorpuM oceBoe cedeHue. Torna B paBHOCTOPOHHEM

AB3 R\/_

AABC BBICOTA CD—— = R\/_ Tak uro OD=——

IIOIIA b HOBCpXHOCTI/I 11apa paBHa
2
S=410C* = 4x (R—f] —3nR% =5, .

Uro u TpeboBaNIOCh JOKA3ATh.

47. ITonykpyr CBEpHYT B KOHUYECKYIO MTOBEPXHOCTh. Haifmure yron
MEXay 00pasyromei 1 0CbI0 KOHyca.

a)
A_O B

[Ipu cBOpaunBaHKM MOMYKPYyTa B KOHYC JUIMHA AyTu AB Oyxner pas-
Ha JUTNHE OKPY>KHOCTH OCHOBaHMs KOHyca. Tak 4ro
21- A0 _
h=

n- A0 =2x- A0, .

Tak uto AOI—A—ZO
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A C
0,

B mpsimoyronsaom A4OO;:

sin 400~ — 1 Taxaro £400,=30°.
10 2

Ortaert: 30°.
48. Paguyc kpyroBoro cekropa paseH 3 M, ero yroia 120°. Cexkrtop

CBEPHYT B KOHMYECKYIO NMOBEpXHOCTh. HaiinuTte paguyc ocHOBaHUS KO-
Hyca.

a) C JmHa OKpY>KHOCTH OCHOBaHUS KOHYca (0) paBHa
A 8 mHe 1yri AB. To ecTb
I 21AC-120° _ 273 om el =240
360° 3
6 ¢ )
Tax uto AO=-" =1 (m).
2n
: K
D Otget: 1 M.

49. CxoIpKO KBaJPAaTHBIX METPOB JIATYHHOTO JIFICTA TOTpedyeTcs,
YTOOBI C/eNIaTh PYIOp , Y KOTOPOro auamerp oxHoro konma 0,43 m,
npyroro xkoxa — 0,036 m u obpasytromas — 1,42 m?

K
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I[OHOJ'IHI/IM ycequH},H‘/i KOHYC 10 IIOJHOTIO. Toraa us3 HOH06I/I$I KO-

HYCOB CJIEIYET, YTO —— _kB
DC KC'
Ilycts KB =a.
0,036 a
Torna = .
0,43 a+1,42

Tax urto a=0,1297(m) u KC=a+1,42 =1,5497 (m).
[Tnomans 60KOBOM MOBEPXHOCTH YCEUEHHOTO KOHYCa paBHa Pa3HO-
CTH TUIOIIaziel OOKOBBIX OBEPXHOCTEH KOHYCOB:

S=S, — Sy=1-0,C-KC—m-OB-KB= (ch KC— 2B KBJ

=(0,215-1,5497 — 0,018-0,1297)~1,04 (m°).

50. Cxompko onmudsl moTpedyercs: Il OKPaCKW BHEIIHEH MOBEPX-
Hoctu 100 Benep, MMErONMX (GOPMY yCEUEHHOTO KOHYyCa C THaMeTpaMu
ocHoBammit 25 cM 1 30 cM 1 obpasyromeii 27,5 cm, eci Ha 1 M Tpeby-
ercst 150 r onudsr?

JlononHUM yCeYeHHBIM KOHYC JI0 MOJHOTO. K
ITycts KB=a.
W3 nomoOust KOHYCOB cileyeT:
A 8
AB _KB 25  a
, OTKyJa
DC KC 30 a+2175
KB=a=137,5(cm) u KC=a+27,5=165(cm). D c
[Monnas rmulomans Bexpa COCTOMT M3 IUIOLMIAJM OCHOBAaHUS
2
Soen :MTB=156,2575 (cM?) 1 GOKOBOIl MOBEPXHOCTH BEpa, PABHOIL

pa3sHoCTH OOKOBBIX HOBCpXHOCTCfI KOHYCOB!:
D
S60K:S17S2: [TC KC - 2 KBJ

=n(15-165-12,5-137,5)=756,251 (cM).
Tak 910 S=SyetS50=912.5 (cM?)=0,09125 (m?).
Obmee xonmmuecTBo kpacku m=100-S-150~4300 (1)=4,3 kr.
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