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§ 20. MHOrOrpaHHUKH.

1. I3 Touek A u B B rpaHax IBYTrpPaHHOIO YIJia OMYILIEHHI NEPIEH-
IKyIsipel A4, u BB, Ha pebpo yrna. Haliante nimmny otpeska AB, ecnu
AA \=a, BB,=b, A\B,=c u IByrpaHHSIii yroj paBeH o.'.

3amada perreHa B yueOHuke 1. 171, ctp. 59.

2.V TtpexrpanHHoro yria (abc) nqByrpaHHBIH yrol mpu pedpe ¢ mps-
MOH, IByrpaHHBIN yrou rnpu pedpe b paBeH ¢, a miockuit yron (bc) pa-

T
BeH ¥ (Q,y< 5 )-

Haiinure nBa mpyrux miockux yra o = £ (ab), B = Z(ac)
3anaya perieHa B yueOHuke 1. 172, ctp. 60

3. V TpexrpaHHOro yria OAMH IJIOCKUI yrol paBeH Y, a MpUieraro-
T .
IMe K HEMY JIBYTPaHHbBIE YIJIbI PaBHBI @ (¢ < > ). Haitaure nBa npyrux

IUIOCKUX yIJia O ¥ YroJ 3, KOTOPbIH 00pa3yeT MIOCKOCTh yriia Y ¢ Mmpo-
THBOJICHKAIIMM PEOPOM.

W3 npousBosibHO# TOukM S pebpa, MPOTHBOJISKAIKE YIITy Y, IPO-
BeZIeM INEePIEeHANKYIAPB SA Ha MIOCKOCTh yINa Y U NMEePHEeHIUKYIISPHI
SB u SC Ha ero cTtopoHsl. Torza 1mo Teopeme o Tpex MeprueHInKyIIpax
AB1OBu ACLOC.

Paccmorpum mpsimoyrosisabie ASCA 1 ASBA. OHU paBHBI 11O KaTeTy
u npotuBonexamemy yriuy (£LSCA=2ZSBA=). Torna AB=CA. A 3Ha-
unt, AAOB=AAOC 1o karety u runorenyse. Tak uro LZAOC =ZA0B.

A Tax kak ZCOB=/A0C+/AOB=y, 10 4A0C=4AOB=% .

Hanee, 8 AASC SC= 4S HACzﬁ.
sm @ 1go
B AACO OA=— ﬁZDC: AC __AC oo AC A4S
sin .Y Y Y Y
sin tgQ-sm — 1g— 1g80-1g—
5 gp 5 g2 gp g2



tg(p-tgx-AS tgl
Torma uz ASDC  tgo= —=—— 2 =—2
ocC sin@- AS cos @

AS AS~tg(p-sin1 y
A 3 ASAO: tgfh= —=——~ =tgo-sin—.
ep 0A AS &0 2
tgl
OtBer: a=arctg 2, B=arctg (tg(p -sin l) .
CosQ 2

4. Y TpexrpaHHOTo yria JiBa INIOCKHX yIJla OCTPBIC M PaBHBI O, a
TpeTuil yroia paseH y. Haiinure nByrpaHssle yribl ¢, IPOTHBOJIEKALUE
IUIOCKHMM YIJIaM 0., X YTOJ 3 MeXIy IUIOCKOCTBIO Y ¥ IIPOTHBOJIEKALINM
pedpom.

W3 npou3BoIbHON TOUKN 4 TIPOTHBOJISKAILETO YTy Y yTJIa IPOBE-
JIEM TIepIeHANKYIApBl AK Ha MIIOCKOCTh 3TOro yria u AB u SB Ha npy-
rue pedpa.

Torna no Teopeme o Tpex nepneHaukysipax BKLSB u KC1SC.

Torna AAKC=AAKB (no obmemy katety AK W MPOTUBOJISKAIIEMY
yray £LAKC=ZABK=¢). Torna BK=KC n £/BKS=ZCKS (110 Tumoreny-

3¢ © Karery). 3Ha4MT 4KSB=4KSC=%. Hanee, umeeMm
SC=SB=A4S"cosa, u AB=AC=AS"sina.. I3 ASCK nony4aem:

KC=S8C-tg Y :AScosatgl u SK = 5¢ =M.
2 2 Y Y
COS—  COS—
2 2

KC AS cos (xtgl tgl
Hanee, u3 AACK cos @ =cos LACK= —= - 2__2
AC AS sina tgou




SK  AScosa _ cosa

U u3 AASK cosP = cosLASK=— =
AScos )  ©OSY
2
tg% osal
OrtBer: a=arccos| —= |, B=arccos
tgat cos

5. I[OKEDKI/ITC, YTO CCYCHHUC IIPU3MBbI, Napa/luICJIbHOC OCHOBAHHUAM,
PpaBHO OCHOBAHUSAM.

Ilycts A4,B,C; — nannoe ceuenue npusMmel. Torna AA4,C,C, AA,B,B,
BB,C,C — napannenorpaMMsl.

3uaunt, AB=A,B,, AC=A,C,, BC=B,C, u T.A1., TO e€cTh
ABC...=A;B,C,... . Uto 1 TpeboBaIOCh JOKA3aTh.

6. CKOJIBKO IHaroHalieil UMeeT N-yroibHas mpu3ma’?

Tak kak auaroHaidb HPU3MbI — 3TO OTPE30K, COEIWHAIONINI JBE
BEPIINHBI MPHU3MBI, HE MpPUHAUIeKAIINE OTHONH T'paHH, TO W3 OIHOI
BCPUIMHBI MOKHO ITPOBECTU Il-3 PA3JIMYHBIC JUaroHaau. Ho BCpUIVH B
OCHOBAHHMHU /1, TaK YTO 00IIIee KOIUIECTBO TuaroHaiten oyzaer n-(n — 3).

Otsert: n-(n — 3).

7. IlocTpoiiTe CceueHUE YETBIPEXYTOJIBHOM IHPU3MBblI IUIOCKOCTBIO,
MPOXOAAIIeH Yepe3 CTOPOHY OCHOBaHMSA M OAHY M3 BEPLIMH JIPYroro
OCHOBAHUSI.




ITycTts, HanpuMep, MIOCKOCTh MPOXOAUT YEPE3 CTOPOHY OCHOBAHHUS
AD u Bepunny Cj, Toraa orpe3ok C;D npuHaanexxuT ceueHuro. Jlanee,
BO3MOJKHBI JIBa ciryyast: 100 AD nepecekaer BC, nmubo ner. Ecim AD
nepecekaer BC, TO TOUKy HX mepecedeHus o00o3HauuMm F. F € BC, a
3Haunt F € (BCC)). [IpoBenem orpesok FCy. OH nepeceyer BB B TOY-
ke K. Torna yersipexyroiabHuk AKC D OyaeT HCKOMBIM CE4eHHEM.

Ecmu AD we mepecekaetr BC, 10 AD || BC. Ho BC || B,C), Tak 4TO
AD || B,C,, a uepe3 IBe mapauIebHbIE IPSIMbIe IPOXOIUT SAHMHCTBEH-
Hasl TUIOCKOCTh, COZEprKamias MX. JTa IUIOCKOCTh SIBIISIETCSI HCKOMBIM
CeYeHHEM T.K. TOUKU A, D, C| mpuHaaIekKaT dTOH MIOCKOCTH.

8. ITlocTpoiiTe cedeHHE YETHIPEXYTOIBHOM MHPU3MBI ILIOCKOCTHIO,
MIPOXOJIATIECH Yepe3 TPU TOYKU Ha OOKOBBIX peOpax MPU3MEI.

Ilycts K, M u N — naHHbIE TOUKH.

Bo3MmoxHBI Tpu ciayyast:

1) Touku K, M, N pacnonoxensl Tak, ato MN || DC u KM || MN.
Torna miockocTs, npoxoasas yepe3 Touku K, M u N napasienbHa
mI0cKocTu Tpanu ABCD, T.X. e mepecekaromme npsimbie KM u MN
napaensusl rpanun ABCD. Iposeaem npsmyio ON || AD. Torma ona
OyJeT mpuHaJIeKaTh MIOCKOCTH ceueHusl. Tak Kak hHave OHa mepece-
Kana Obl ¥ rpanb ABCD, T0 ecTb U AD, 4TO HEBEPHO.

Torna gersipexyronbHUK KMNO — HCKOMOE CeUeHHE.

2) Touku K, M, N pacnomnararmTtcs Tak,
yro KM || BC, Ho MN wHe napainensHo DC.
Torga yepe3 Touku M u N nposeneM mps-
MYI0 @, KoTopasi nepecekaer npsmyw DC B
HEKOTOPOH TOUKe S.

Torma S mpuHamIexRUT cedeHnto. Yepes
Touky S mposenem npsmyto b || KM. Torma
b mpuHagnexut cedenuto U b || BC, T.k.
b || KM n KM || BC. Torna AB nepecekaer
npsmyto b B HekoTopoi Touke X. Torma X NMpHHAANICKUT CEUCHHIO.
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A Takxe MOXKHO coeTUHUTH Toul K 1 X 0Tpe3koM, KOTOpBIH nepeceder
AA B Hexotopoit Touke O. Torna Touka O TOXKE MPUHAAIEKUT cede-
HUIO. A 3HA4UT, 4eThIpeXyTroabHUK OKMN — 3TO HICKOMOE CEUCHHE.

OO0mwuit cyvait:

3) Korma Touku K, M, N pacmnona-
raroTcsi Tak, 4ro MN He napajuieabHO
DC w KM we napamiensHo MN. To-
raa npsamas MN nepecedyer npsMyro
DC B HekoTOpoil Touke F, mpsmas
MK mnepeceuer npsimyto BC B Heko-
topoii Touke X. Touku X u F' npu-
HajanexxaT Iiockoctd ABCD, a Taxke MCKOMOMY CEUEHMIO, 3HAUUT,
mwiockocTs ABCD u ceuenune nepecekarorca no npsamoil XF. Torma
npsmas AB, wim npsimast AD, wnu 00e 3TH IPSIMBIX NEPECceKaroT IMpsi-
My XF. [lomyctum 4B mepecekaer XF B Touke S. Torma Touka S npu-
HAUIEKUT U 1ockoctu A4 BB, a Takxke cedueHuto. [IposeneM npsmyro
SK. Ona mepeceder pedbpo A4, B Touke O. Tak uto MNOK — nckomoe
CEUCHHUE.

9. V mpu3Mbl 0ZHO OOKOBOE PEeOpO MEPIEHAUKYIAPHO ILIOCKOCTH
ocHoBaHus. Jlokaxute, UTo ocTanbHble OOKOBBIE pedpa TOXKe TepIrieH-
JKYJISIPHBI TNIOCKOCTH OCHOBaHMS.

BokoBble pebpa Mpu3Mbl MapajuliebHbl MEeXTy COOOH, TaK 4To Io-
CKOJIbKY OZIHO PeOpo MEepreHIUKYIIPHO OCHOBaHHIO, TO 3HAYUT, U OC-
TaJIbHBIE OOKOBBIE pedpa ToXKe MEePIEeHANKYIISIPHBI OCHOBaHUIO. UTo M
TpebOBaJIOCh JI0KA3aTh.

10. B npsimMoii TpeyronbHON NpHU3Me CTOPOHBI OCHOBAaHUs paBHbI 10 cM,
17 cm m 21 cm, a BeicoTa nipm3Mel — 18 cMm. Haifnure mnomans cedeHws,
MPOBEIECHHOTO Yepe3 O0KOBOE peOpo, ¥ MEHBIIYIO BHICOTY OCHOBAHHSL.

A,

A H c
JlaHHBIM ceueHHEeM SIBIISIETCS IPAMOYToJIbHUK BHH B co cTopoHa-

mu BB,=18 cm u BH; rne BH — menbias Beicota AABC.
Janee, uiomaas OCHOBaHUS C OJIHOM CTOPOHBI paBHa:

S=\p(p-a)p-b)p-c) =
= /24(24-10)(24 -17)(24 - 21) = 84 (cM).




C npyroii cTopoHsl S :%AC -BH , TaK 4to

BH= £=&=8(CM).

AC 21
Torua HCKOMas IJI01aZb CCUCHUS paBHa
S, =BB, - BH=18 - 8 = 144 (c™?).
Orger: 144 e,

11. BokoBoe pebpo HAKIOHHOW NMPHU3MBI PaBHO 15 ¢cM M HaKIOHEHO
K IUIOCKOCTH OCHOBaHUs 1o yriioMm 30°. Haiigute BEICOTY IPU3MBIL.

B

A

BO — nepnenaukynsp K OCHOBaHHIO, Tak 4To AABO — mpsmo-
yroyibHbId. 3HauuT, BC=AB-sin/BAC=1 5-sin30° =7,5 (cm).

OrgerT: 7,5 cm.

12. B HaKkIOHHOW TPEYroJbHON NMPU3ME PACCTOSHHUS MEXIy OOKO-

BBIMHU peOpamu paBHbI 37 cM, 13 cm u 40 cM. Haiinute paccTosiHue me-
Ky OompIieli 00KOBO# rpaHbIO M MPOTHBOJIEKAITAM OOKOBBIM PEOPOM.

[Tycts ceuenne MNK nepneHIUKYISIPHO OOKOBBIM pedpaM IMPU3MBL.
Torna B AMNK:

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

Hckomoe paccrosiHue paBHO BbIcOTe, NpoBeneHHod B AMNK k
Oonpiei cropone, To ectb NH, tne NH L MK.

[Inomwaas AMNK ¢ 0JHOI CTOPOHBI paBHA:

$=/p(p-a)(p-b)(p-c) =

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




C npyroii CTOPOHBI S=% MK-NH, Tak 9t0

NH= =12 (cm).

25 2.240
MK 40

Ortsert: 12 cMm.

13. OcHOBaHWEM TIPU3MBI SBIACTCSA MPABWIBHBIA MIECTUYTOIHHHUK
CO CTOpPOHOH a, a OOKOBBIC TpaHW — KBajpaThl. Haiinure muaroHamu
MIPHU3MBI U TUTOIIA/IN €€ JHAarOHAIBHBIX CEUCHUH.

D,
3 1

1
' ] [

1
D
' ’L-B,--’—\

CJ L3

z="
A B
JlnaroHanbHble CEUSHHS MPU3Mbl — 3TO NPAMOYTOJIbHUKN AA DD

u AA,C,C. danee, A4,=a, AD=2a (quameTp ONMCaHHON OKPY>KHOCTH) U

AC=a \/5 (o Teopeme kocunycoB U3 AABC).
Tak 4TO IIIOIIAIM CEUEHUN PABHBI:

Si=dd, - AC= a- a3 =3 u
S,=A4,-AD = a-2a=2d".
JlnaroHanu mpu3Mbl BEIYUCIISIOTCS 110 Teopeme [Tudaropa:

AD =442 + AD? =+la* +4a® = 5a* = a5 = d;,
AC= 442+ AC? =a? +3a* = V4a? =2a=d,.
Ortser: S :azx/g; S, = 2a2; d, :a«/g ;dy=2a.

14. B mpaBuJIbHOW IIECTUYTOJILHOHM NpH3ME, Y KOTOpOH OOKOBBIE
rpaHd — KBaJApaThl, NPOBEIUTE ILIOCKOCTh YEpe3 CTOPOHY HIKHETO
OCHOBaHMS M IIPOTHBOJIEKAILIYI0 €ii CTOPOHY BEPXHEr0o OCHOBAHMS.
CropoHa ocHOBaHHMs paBHA a. HalimuTe miomanb NOCTPOSHHOTO cede-
HUSL.

E| Dl‘
' )
.,
LT i': :\‘ C
[ ]
¥ % (K] ’ ‘X
T [ G
".E'IE D R
e 7
KON c
o A B F



JlaHHOE ceueHue MpoXouT depe3 ocHoBaHue AB u E\D;. O003HaYMM
TOuKy nepeceueHus: npsmbix AB u DC Touka F. Toraa F' npuHaIeKAT
IUIOCKOCTU ceueHus, a Takxke Iockoctd CC D C. Tak uTo mpoBenem
npsmyto D\ F, kotopas mepecedet pedbpo CCy B HEKOTOPOit Touke X.

Hanee, nponoikuMm npsimble EK u AB 10 ux mnepecedyeHus B
Touke O. DTa TOYKA MPUHAMICKHUT IUIOCKOCTH CEUCHHs, a TaKXKe
rpanu KK E\E. Torna nposegem npsamyio OF), KOoTopas mepeceder
pebpo KK| B HEKOTOPO# Touke Y.

[ectuyronmeank ABXD,E,Y — wuckomoe ceudenue. Haiimem ero

wiomans mo Gopmyne S’ = , Tae S — TUIomaab OCHOBaHUS

osa
MPU3MBI, & 0L — YTOJI, KOTOPBIH 00pa3yeT NaHHOE CEUCHHE C IIOCKO-
cThio ocHoBaHUA. Tak kak EALAB, To u E\A1AB (1o Teopeme o Tpex

nepneHaukysapax). Tak uto ZEAE\= a. [lanee, EE| = a, u AE =a\/§
(o Teopeme xocunycoB U3 A4AEK). [lanee, no Teopeme [Iudaropa
AE, = 1[a2 +(a\/§)2 =2a, TaK 4TO COS O _AE = a\/g =£.
AE, 2a 2
S= ZSAKE + SAEDB = AK-AE-sin/AKE + AE-DE =

2
o5 -2

= a%inl120° + a-

2
Tax urto S'= S M =342,
cosa 2\/5

Otser: S'=34°.

15. Yepes CTOPOHY HMXKHETO OCHOBAHUS MPABUIIBHOW TPEYrOIbHOMN
NPU3MBI ITPOBEJIEHA INIOCKOCTD, NepeceKaroiasi O0KOBbIE IpaHH 10 OT-
pe3Kam, yroj Mexay KOTOpbIMHU o.. HalianuTe yros HakJIoHa 3TOH Ij1oc-
KOCTH K OCHOBAHHIO TIPU3MBI.

B,
h
1
Op
A N,
S
L4 1]
f, 4"‘:’8‘\‘
s 'b
521 X W
A H C

ITycte AOC — pmannas wiockocts. Iposenem BH1AC. Torma mo
Teopeme o Tpex mneprneHaukyisipax OHL1AC. 3naunr, LOHB —

a3

uckomsliil. Jlanee, B paBHocTopoHHEM A4BC BricoTa BH= -
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Tanee, LAOH=% 240c=2.

Tak uro B AAOH: OH = ﬂ: a_ .
tgg 2tgg
2 2
BH ax/g~2tg% G a
anee, B AOBH: cos/OHB=——= ———= =43 -tg—.
a OH 2a g2

Tak yto LOHB=arccos (ﬁtg%) .

OtBer: arccos [ﬁtg%) .

16. B npaBunbHOM YeTHIPEXyroJbHONH MpU3ME uepe3 CEepeaUHBI
JIByX CMEXHBIX CTOPOH OCHOBAaHHUS IPOBEJEHA IUIOCKOCTh, Iepece-
Karomasi Tpu OOKOBBIX pedpa M HAKJIIOHEHHAs K IIOCKOCTH OCHOBaHMUS
noz yrioM o.. CTOpoHa OCHOBaHUs paBHa a.

Haiinure nuomans Nojry4eHHOTO CEYEHHUS.

1

!

]

- 1
g
3 Bivd._
- ~ o C
- c‘; ?4- b N
A M b
ABCNM — 310 opTOroHajgbpHasl MpOeKIus ceueHus. Torma eciu
S — mnomans ABCNM, To momans ceueHus S’ = ) .
cosa
1
Nanee, S= Suzcp — Syvp = AD? -3 MD - DN =
l 2
=d - —'£'£=1a2.TaKHTOS'= S = Ta .
222 8 cosa  8cosa
2
OrtBeT: a .
8cosa

17. B npaBuIbHON YETHIPEXYTONBHOM MpU3Me IJIOUalb OCHOBAHUS
144 cM?, a BeicoTa 14 cm.
Haiinure nuaroHaib mpu3Msl.
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Tak kak mpu3Ma MpaBUIIbHAS, TO B OCHOBAHHU €€ JIC)KUT KBaJIpaT
€ro IIoaab paBHa:

S=d’ Tornaa= JE=M =12(cm).

Janee, 3aMeTHM, YTO MpPaBUIIbHASL YETHIPEXYTrOJNbHAs PU3Ma SIBJIS-
eTCsl NMPSIMOYTOJIbHBIM MapaJuIeNICIUIIEIOM, TaK YTO KBaapaT 0o
JIMaroHaji PaBeH CyMMe KBaJIpaTOB TPEX €ro M3MEPEHHd, TaK uTo:

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

18. B npaBuibHON YETHIPEXYTONBHOW MPU3ME IUIOMAAb OOKOBOI
rpanu paBHa 0 HaiinuTe niomans 1MaroHanbHOTO CEYEHUS.

C,
1
A, 1
1
1
1
B
=== C
- 1>
4:-"‘
A D
Tak kak OOKOBasi TpaHb — TPSAMOYTOJBHHUK, TO €€ IUIONIA/ab

0=AA4,"AD. A Tak xak OCHOBaHHE MPU3Mbl — KBaJpaT, TO AUAroHIb
AC:AD\/E . Torga mioniaabs AMaroHaNbHOTO CEYEHMUS:
S=AC-A4,=2 -AD-44,=0-2 .
Otger: Qﬁ .

19. CtopoHa OCHOBaHMS NPABUIBHOW UYETBIPEXYTOJIBHON MpPU3MBI
paBHa 15 cm, BeIcoTa paBHa 20 cM.

Haiinute xpardaiiliee pacCTOSHHE OT CTOPOHBI OCHOBaHHsS 10 HE
MepeceKaroIel ee JUaroHaIy IPU3MBbI.

D, C,
1
'
1
A, & 1 B,
R L
T o\
NET TR
) ,'6‘, c
v - ’
0’ ’
i
A K B

IIposenem mrockocth A1B1CD, a uepes pedbpo AB mpoBeaeM IIoC-
KocTb ABMN, nepneHnIuKyIsapHyto miockoctu 4B, CD.
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Tak kak AB mnepneHIMKYJsipHA OOKOBBIM TpaHsiM, TO ABMN —
HIPSIMOYTOJIbHUK.

ITIycts O — Touka nepeceuenust AC u MN. Ilposenem OK | AB.
Torma OK=BM.

B npsmoyronsaom ABB,C:

B,C= \/BBI2 +BC? = x/202 +152 = 25(cm) (10 Teopeme Iudaropa). To-
ria wiomans ABB,C: S = | p(p—a)(p—b)(p—c) = +/30-15-10-5 = 150(cm?).

25 2-150
BC 25

C nmpyroit CTOpOHEI, S:%BIC-BM, TaK 4ro BM= =12(cm).
Hy u OK=BM=12 (cm).
Otsert: 12 cMm.

20. B npsimoit TpeyroibHOI pu3Me Bce pedpa paBHBI. bokosas mo-
BEPXHOCTh paBHa 12 M°.
Haiinute BricOTy.

Tak kxak Bce pebpa paBHBI, TO OOKOBBIC TPaHH SBISIOTCS KBaJpaTa-
Mmu. Jlanee, ioniaab OJHON TPaHM paBHA TPETH TUIOIIAIU OOKOBOH ITO-
BepxHocT: 12 : 3 = 4 (v’). 3HauMmT, CTOPOHA KBAApaTa paBHA

Ja=2 (m). Tornma pebpo npu3MBbI paBHO BEICOTE U PABHO 2 M.
OtBer: 2 M.

21. bokoBasi IOBEPXHOCTh MPABMIFHON YETHIPEXYTOJIHHON ITPU3MBI
32 M, a MoNHas HOBEPXHOCTh — 40 M°.
Haiinute BbIcOTY.

Tak xak miomaab TOBEPXHOCTH S = Sgo T 2Soch, TO TIIOIIATL OCHO-
BAHHS PaBHA Soe, = (40-32) : 2 = 4(v7).

B ocHoBanun HaxoJUTCA KBaJpaT, TaK KaK IMMpu3sMa IpaBujibHas, Tak
YTO CTOPOHA KBaJpaTa paBHA Va=2m

BokoBasi MOBEpXHOCTh TPABHILHOW MPU3MBI paBHA Sgo=p-h=4ah,
Tak 4yto h=S:(4a)=32: (4 - 2) = 4(m).

OtgeT: 4 M.

22. B HaKJIOHHOW Mpu3Me MPOBEJACHO CeUeHUe, MEePIeHAUKYISIPHOE
OOKOBBIM pebpaM u MepeceKarolee Bce 00KOBbIC pedpa.

Haiinure 60KOBYIO MOBEPXHOCTh MPHU3MBI, €CIIH IIEPUMETP CEUSHUS
paBeH p, a 6oKkoBbIe peOpa paBHBI /.

3ajaya perieHa B yueOHuke 1. 176, ctp. 65.
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23. PaccrosHus Mexay napauleabHbBIMU MPSIMBIMU, COAEPKALIUMU
6oKkoBbIe peOpa HAKJIIOHHOHM TPEYToJbHOM NPU3MBL, PaBHBI 2 CM, 3 CM U
4 cM, a OOKOBBIC pedpa — 5 cM.

Haiinure 60K0BYIO MOBEPXHOCTH PU3MBI.

A
[IpoBenem ceuernne MNK, nepneHIUKyIIpHOE OOKOBBIM pedpam.

Torna croponsl AMNK paBHbBI pacCTOSHUSAM MEXAY NapalieibHbl-
MH IPSIMBIMH, COZIEPXKALIUMHU pedpa.

Janee, ruomaas OOKOBOH ITOBEPXHOCTH HAKIOHHOW MPHU3MBI paBHA
MMPOU3BECACHUIO TIECPUMETPA CCUCHUSA, NECPICHIAUKYIAPHOTO OOKOBBIM
pebpam, Ha [uMHY O0KOBOTO pedpa. Tak uto

Soox =p * [ = (2+3+4) - 5 =45(cm?).

Otger: 45 cM”.

24. Tlo cropoHe OCHOBaHHA ¢ U OOKOBOMY peOpy b Haiimurte mOJ-
HYIO TIOBEPXHOCTh NMPAaBWIBHON MPU3MEL: 1) TPEyrompHON; 2) 4eThIpex-
YTOJIEHOM; 3) MECTHYTOIBHOH.

ITonHas MOBEPXHOCTH MPU3MBbI BEIYHCIAETCS O opMyIIe:

§= S601< + ZSOCH'

1) OcHoBaHME MPHU3MBI — PABHOCTOPOHHUI TPEYTOJIBHUK, TaK YTO

23
a“+/3 .
ero Immomangb S = 1 [Tnomans OOKOBOW IMOBEPXHOCTH

a®\3
5
2) OCHOBAHHE MPH3MBI — KBAJPAT C IUIOMAABI0 Sy = a°. [LoImap
OOKOBOM TTOBEPXHOCTH Sgo = p+l = 4ab. Tak uro S = 2a%+ 4ab.
3) OcHoBaH#e MPU3MbBI — MPABWIBHBIA MIECTHYTONBHUK. Ero mo-

CaV3_a’H3
4 2

Ssox =p - | =3ab.

Tax yto S = 3ab +

magp Sy = 6 A Turomanb OOKOBOW MOBEPXHOCTH

Ssox = pl = 6ab. Tak uro S = 6ab + a3 ﬁ
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26. Y napajuieenunea TpH FPaHH HMEIOT oBepxHoCTH 1 M7, 2 M°
w3 M
UeMy paBHa IOJIHAs MOBEPXHOCTH Mapauienenumnena’?

VYV mapannenenumena MPOTUBOIIOIOKHBIC TPAaHU pPaBHBI, a 3HAYUT,
UMEIOT paBHBIC IDIOMIAH. Tak 9TO JaHHBIA MapaJlIeNIeuIIe] UMEeT IBe
IPAHH C IUIOMAABI0 | M%, 1B TPAHH C IUTOMAIBIO 10 2 M I JIBE TPAHH C
mIomapko mo 3 M%. Tak 4T MIOIA/b TTOTHON TIOBEPXHOCTH

§S=2-(1+2+3)=12 ).

Ortaer: 12 M%.

27. V3BecTHBI yriibl, oOpa3zyemble pedpaMu napauieienumneia, cxo-
JSIIIIMUCS B OZIHOM BepiumHe. Kak HalTH yriiel Mexny pedpamu, cXo-
JUIIIIMUCS B JTI000H Ipyroit BepuinHe?

[Mpu Bepmmne A LA AD = o, LZA\AB = B u £ZBAD = vy. Tak kak
BCE TpaHM Mapajuiesenunena — napamiesnorpamMmmel, ZC= £A4; =1y (kak
MIPOTUBOIOJIOXKHBIE B Mapajuienorpamme), £B = ZD =180° — y (B na-
pannenorpamme ABCD).

Hanee, /B 1A\D, = £B,C\Dy = £ZBAD = ZBCD = y (TaKk Kak MpoTH-
BoJIeXKale rpaHu paBubl). Janee, LZABC=/ADC=/A,B,C\= ZA\D,C\=
= 180° — v ZAlAB = ZA[BIB = Zchlc = B, ZAAlBlz ZB[BA =
=ZC1CD = ZDDIC = 180° — 13, LAlAD = ZAIDID = ZBlBC =
AAAlDl = ADIDA = LBB]C: ZC1CB =180° —q.

28. JlokaxxuTe, 4TO OTPE30K, COSAMHSIONIUNA LEHTPhl OCHOBAaHUU
napauielienuie/a, napaiesicH 00KOBBIM pedpam.

15



LeHTpsl oOcCHOBaHMI mNapajuiesienunena SBISIOTCS  TOYKaAMHU
nepeceyeHus: auvaroHaiel mnapamenorpammoB ABCD u AB,C\D;.
Hamee, ABCD = A,B,C\D; (kak IpOTHBOIOJIOXHEIC I'paHu). Tak 4To

AC = AICI, u 01C1 = 0C= %AC Tak xak 01C1||0C n 01C1 = OC, TO
0,C, OC — mapamnenorpamm, tak uro OO,||CC;. Yto u tpeboBanock
JIOKa3aTh.

29. B npsiMoM mapajuiesienuieie CTOPOHBI OCHOBaHUSA 6 M U 8 M
obpasytot yrox 30°, 6GokoBoe pedpo paBHO 5 M. Haifmute nonHyto mo-
BEPXHOCTB TOT'0 Mapaliesenunea.

B, C,
AL
‘ b,
2B |_.
30" ¢
A D

ITonHast moBepXHOCTH NPSMOTO Mapaienenunena papHa S=25,+S;.
[Mnomane mapamnenorpamma ABCD, SBISIIOUIIETOCS OCHOBaHUEM,

paBHa Sy, = AB AD - sin30°=6- 8§ - % = 24(cm?).

A mnomaas 60KOBOM MOBEPXHOCTH paBHA

Ssox=p - | =2(AB + BC)AA, =2 - (6+8) - 5 = 140 (cM?).
Tak uto S =2 - 24 + 140 =188(cm?).

Otser: 188 cm?

30. B npsiMom napaJuienenumnee CTOPOHbI OCHOBAaHUSA 3 CM U 8 cM,
yron mMesxry Humu 60°. BokoBast moBepxHocTh paBHa 220 cm”. Haiiaute
MOJTHYIO TIOBEPXHOCTb.

[TomHas mMoOBepXHOCTH Mapauienenunena paBHa S = Sgot2S,c; Tak
Kak B OCHOBaHHMM JISKHUT Hapajuiesiorpamm, To S; = ab - sino =

=3.8-5in 60°=12+/3 (cM?). A Sgoc = 220 oM (110 YCIOBHIO).

Tak uto S=2 - 124/3 +220 =220 + 244/3 (™).

31. B npsaMom mapaJuienenuieie CTOpOHbI OCHOBAHUA 3 ¢M U 5 ¢M,
a OJlHa U3 JAuaroHaieil ocHoBanus 4 cM. HaliauTe 0oplIyto AMaroHalb

napaJuleNenuIiesia, 3Hasl, 4To MEHbIas JuaroHallb 00pa3yer ¢ IIOCKO-
CTBIO OCHOBaHUs yroi 60°.
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o c, ITo ycnouro AD; = 3cm, D|C; = Scwm,

S DBy = 4cm. Tak Kak OCHOBaHUE SBIIACTCS I1a-
]
G0 pajUIeNIorpaMMoM, a y mapajiesorpaMma CyM-
A, - A 8, Ma KBaJpaToOB JHMAroHaledl paBHa CyMMe KBal-
bo-] paToB ero cTopoH, T0 2 A\B + 2 - A\D\* =
(L o ) B ’
oS =4,C/+B\D,".
A * Tak 4ro0:
A 8 AC=\2- 4,82 +2- 4D -D,B, =

=\/2-32 +2-.52-4% = 52 (cm). Tak uro A,C;>D,B,, a 3HauuT, AUArO-

Hanb BD — menbmast, a A;C — OoJibIas.
Jlanee, B ABB,Dy: BB\=B,D,g60°=4 /3 (cM). CCi=BB,=4+/3 cm.
Haiee, B ACC14, o Teopeme [ucdaropa:
A4,C= 402 +CCP = J&52)% +(443)? =100 =10 (cm).

Ortsert: 10 cMm.

32. Haiigute auaroHanu MmpsiMOro mapajiesenuiena, y KoToporo
KaXkJ10€ peOpo paBHO @, a yroll OCHOBaHHUs paBeH 60°.

L Cl
A :‘) D, i
r .‘
[ I
<
B
pmm -
P c
A D

Tak kak kaxmoe peOpo paBHO a, To AABD — paBHOOEApPEHHBIN
(AB=AD=a) un tak xakx £BAD=60°, T0 AABD sBIsi€TCSI paBHOCTOPOH-
HUM U BD = 4B =a.

Hamee, n3 mpsamoyroneHOoro ABBD mio Teopeme [Tugaropa

BiD = BD> +BB? =\a’ +a> =aV2 .
B AADC o Teopeme KOCHHYCOB

AC=+AD? + DC? —24D-DC-c0s120° =

—\/a2 +a?-2a’ [—%j =ax/§.
A u3 npsimoyronsHOT0 AACC 0 Teopeme [Tudaropa:
AC= AC? +CC? =\3a® +a =2a.
Otser: av2 u2a.
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33. bokoBoe pedpo MpsAMOro HmapavieNeuIIeaa 5 M, CTOPOHBI OCHO-
BaHug 6 M 1 8 M, a oHA W3 quaroHanel ocHoBanus 12m. Haiigure nna-
TOHAIY NapaJICIICITHITCAA.

OcHoBaHue mapaienenuiena — mapamrenorpamm ABCD co cro-
poHamu AB=6 M, AD=8 M u nuaroHansio AC=12 u. Tak kxak B mapai-
JenorpaMMe CyMMa KBaJpaTOB BCEX CTOPOH paBHA CyMMeE KBaJpaToB
JIaroHaleu, To 2-AB*+24D*= AC*+ BD?. OTKy[a morydaem:

B, C,

A

)
»
I
+
Vv
i\

A D

BD=\2. AB? +2-AD? — AC? = 2.6 +2-8 —12? = /56 (m).
Hamee, B mpamoyronbHOM AACC| o Teopeme ITudaropa:

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

ABBD B.D=BD*+BB? =36 +5° =BT = 9(w).

OtBeT: 13 MU 9 M.

34. B mpsiMmoM mapasutesnenumene 00koBoe pedpo 1M, CTOpoHHI Oc-
HoBaHusg 23aM ¥ 11aM, a aIuaroHaad OCHOBAaHMS OTHOCATCS Kak 2:3.
Haiinure mromany 1uaroHaJIbHBIX CEUESHUMN.

OcHoOBaHHWE MapajuieNienuIesa — MapajuieIorpaMM cO CTOPOHAMU
a;=23mMm 1 a, = 11am u quaroHansiMu d; u d,, OTHOIIEHNE KOTOPBIX
dy:dy=2:3.Ilycrts d, = 2k, Torna d, = 3k.

B mapamienorpamMmme cymMma KBaJpaToOB BCEX CTOPOH paBHA CyMMe
KBaJIpaTOB JUaroHaJlel, TaK 4To
2a.’+2a,*=d\> + d,*, 10 ecth
223242 117=(2k)*+ (3k)*, 13K* = 1300, k=10 (am).

Tak uro d; = 20(xm) u d, = 30(mm). danee, Beicota £ = Im = 10am 1
TUTOIIAIN JUATOHAIBHBIX CEYCHUH BRIYHCISIFOTCS TIO (POPMyIIaM:

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

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

Otset: 2m* 1 3M°.
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35. Haiiaure auaroHaiau HOpsSIMOYTOJBHOIO Mapajuliefenunena Mo
Tpem ero mmepenmsm: 1) 1,2,2;2)2,3,6;3)6,6,7.

KBagpar amaroHanmm mpsSMOYTOJBHOTO TapaliesieluIe/ia PaBeH
CyMMe KBaJpaToB TpeX ero M3MepeHHii, To ecTb d° = a* + b* + ¢*. Tak
uto d= Va*>+b*+c*

d=1?+22+2% =9 =3;
2)d=22+32+6% =49 =7;
3)d=V6>+62+7* =121 =11.

36. Pebpo kxyba paBHO a. Haiimute paccTossHHE OT BEpIIMHBI KybOa
JIO €r0 TUarOHajIM, COSAMHSIONICH IBE IPYTrUe BEPIIUHBL.

Umeem 4D = a2 (13 A4A\D). danee, AAB\D — npsmMoyronb-
wveid, 41B1=a, A;D =x/5 .

B, C,
n D
' "—:t“.H
A
$ A}
B e
A D

Jamee, kBagpaT IWaroHadM B HPSAMOYTOJNBHOM MapaliesieluIee
paBeH CyMMe KBaJpaToB TpeX €ro HU3MEpeHuil, TO ecTh

BID2 =d+d+ az, Tak 4to B|D = a\/g
[Tnomans AA4,B,D paBHa:

S = %A131 .AID:%AIH.BlD, TaK 4TO

AB-AD a-a2 |2
= =a,|— .
B.D a3 3

OTBeT: a\/Z .
3

37. B npsiMOYTOJIbHOM TapaiiesenuIe e CTOPOHbI OCHOBaHUS 7 M
1 24 1M, a BbICOTA Mapajuiesienumneaa 8 am.

Haiinure miomans 1uaroHanbHOIO CEYEHUs.

OcHoBaHue mNapamenenunesa — MNPsIMOYTOJbHUK CO CTOPOHAMH
a,="71M " a, = 24nm.

Torna ero quaronans o Teopeme IIudaropa:

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

AIH:
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JlnaroHanpHOE CEYEHHE — OSTO MPSIMOYTOJIBHHK CO CTOPOHAMHU
b=251m u ¢ = 8mM (BBICOTA).

Torma mromanb AMarOHAIEHOT'O CCUCHHUSI PaBHA:
S=b-c=25-8=200(am") = 2(m).

Otser: 2 M°.

38. Haiigure moBepXHOCTH MPSMOYTOJIBHOTO IMapajuleNenueia mo
TpeMm ero mmepenusMm: 10 cM, 22 cm, 16 cum.

ITycte a = 10cM, b =22 cMm u ¢ = 16 cM — H3MepeHus mapauiese-
nunena. Tak Kak IMPOTHBOIIOJIOKHBIE I'PAaHN PaBHBI, TO M IUIOMIAAN UX
PaBHBL. A 3HAUUT, IJIOIIA/b ITOBEPXHOCTH MapalIe/eNUIea paBHa:

S = 2ab+2bc+2ac = 2-10-2242-22-16+2-10-16 = 1464 (cm?).
Ortser: 1464 cv’.

39. Haiigure OOKOBYHO MOBEPXHOCThH MPSIMOYTOJBHOTO Mapajuielie-
MUIea, eCIM ero BhICOTA A, TUIOIIAAb OCHOBaHMS (), a IJIOIIA/h Jua-
TOHAJILHOTO ceueHust M.

OcHOBaHHUe MapajuleNenuena —IpPSIMOYTOJBHIK CO CTOPOHAMH
AB=awn AD =b.
Torma auarosans BD Haxomum 1o Teopeme ITudaropa:

BD=va*+b* .
A myomaabp OCHOBAaHUS paBHA
QO=AB-AD=a-b.
[Tnomans mpsmoyroneauka BB DD, paaa M = BD - h, Tak 49TO
M

BD =—.
h

2
M

Crenosatensuo: ——=a’+b°,a 0 = ab.
h

Torna:

2 2
M—+2Q:a2+b2+2ab, TO €CTh M—2+2Q:(a+b)2.
h

[1/2
Tak9to: a +b= %nLZQ.

20



[Tromans GOKOBOM IOBEPXHOCTH paBHa!
2

M
S=P-h=2a+bh=2h h—2+2Q=z,/M2+2Qh2 .

40. [maroHamm TpeX TpaHel MpsSMOYTOJIBHOTO MapauieNienuIesa,
CXOJsIIHMecs B OQHOW BEpIIMHE, paBHBI a, b u c. Haligure nuHelHbIe
pasMepsl apajuieNenunena.

¥

[

[Iycth X, y, z nuHelHbIe pa3Mepsl NPSIMOYTOJBHOIO Napajlienenu-
nena. Toraa mo Teopeme ITudaropa:

e
e,
2+’ =0

Crnoxxum NEPBLIC IBa YPABHCHMS U BBIUTEM TPETHC!:

2y*=c*+a*- b*. Tak HT0y=1/%(c2 +a’ -b?).

1
Amnanormuno: 2z°=a*+b*- %, z= E(cz+a2 -b?)

u 2X°=b+c*d’, x= 1/%(bz +c?—a?).

41. OcHOBaHHE MUPAMUABI — PAaBHOOEAPEHHBIA TPEYTOJbHUK, Y
KOTOpPOT'0 OCHOBaHHUe paBHO 12 cM, a 6okoBas cropoHa — 10 cm. boko-
BbI€ TPaHU 00pa3ylOT C OCHOBAaHMEM paBHbIC JBYI'DaHHbBIE YIJIBI, CO-
Jepxatnue o 45°. HaiinuTe BEICOTY TMpaMUIbL.

A
NS

c
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ITposenem nepnenaukyisp SO K MIOCKOCTH OCHOBAaHUS U NEPIEH-
qukysapsl SK, SM u SN k ctopoHam A4BC. Torza no teopeme o Tpex
neprnenaukyisipax OK 1 BC, OM 1. ACwu ON L AB.

Torma, ZSKO = ZSMO = ZSNO = 45° — xak JUHEHHbIE YIJIbI
JIAHHBIX JIBYTPAHHBIX YIJIOB.

A cnenoBaTenbHO, NpsIMOYyroibHble TpeyronsHuku SKO, SMO u
SNO paBHBI IO KaTETy U OCTPOMY YTIIIy.

Tak uro OK=OM=ON, To ecth TOUKa O SBISETCS IEHTPOM OKPYXK-
HOCTH, BriucanHou B AABC.

Bripazum mmomans npsimoyronsHuka ABC:

S=\/p(p—AB)(p—AC)(p-BC) =/16-(16-10)-(16-10)- (16—12) =48(cm)

C apyroii cToponsl, S =p - . Tak uto r -5 % =3 (cm). OK=r=3 cm.
p

Tak Kak B MPSIMOYTOJIBHOM TpeyroibHuke SOK OCTPHIH yroil paBeH
45°, To ASOK sBnsiercst paBHOOenpeHHBIM U SO=0K=3 cMm.
OtBert: 3 cMm.

42. OcHOBaHHE MUPAMUABI — IPSIMOYTOJIBHUK CO CTOPOHaMHU 6 cM
u 8 cm. Kaxmoe 60koBoe pedpo mupaMuabl paBHo 13 cM.
BeruncinTe BEICOTY TUpaMUABL.

Tak xak SA = SB = SC = SD, To npsAMOYTOJIbHBIE TPEYTOIbHUKA
ASO, BSO, CSO n DSO pagHnsI 110 TUIIOTEHY3€ H 0011eMy karety SO.

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

B AABD:

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

OD :% BD = 5(cwm). Jlanee,
B ASOD no Teopeme [Tucaropa:

SO =vSD? —0D? =132 =52 = 12(cwm).
Otsert: 12 cMm.
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43. OcHOBaHMEM NUPAMUIBI SBJISETCS MPABUIBHBII TPEYTrOJIBHUK;
0JIHa 13 OOKOBBIX I'paHeil MepreHIMKYIIpHa OCHOBAHMIO, a JIBE APYTHe
HaKJIOHEHbI K HEMY IOJ] YTJIOM OL.

Kak HakJIOHEHBI K TJIOCKOCTH OCHOBaHMsI O0KOBBIE peOpa?

Homyctum, mutockocts SBC mepHeHINKYIsIpHA OCHOBaHMIO. Torma
SK 1 BC sBasercs BbicoTodl mupamuabl. [Iposenem SM L AC u
SN L AB. Ilo Teopeme o Tpex nepneHaukysipax KM 1 AC u KN 1 AB.
3uraunt, LSNK = ZSMK = o KaKk JIMHEHHBIE YTIIbI JaHHBIX IBYTPAaHHBIX
YTJIOB.

Torma ASMK = ASNK mo katety W ocTtpoMy yriay. Tak dto
MK = NK. lanee, AMKC= ANKB (tak xak MK = NM n ZC=/B =60°).

Tax uto KC = KB :g .
Hanee, B ACMK:

MK =KC - sin 60° =

3oa3
2 4
a3

B ACAK: AK = AC - sin 60027.

a3

B ASMK: SK = MK - tga. = e tgoL.

a
2

SK _ a\/g-tgoc-Z :ﬁ

B ASCK: tg/SCK = — tga
KC 4.4 2

/SCK = ZSBK = arctg (%tgaj .

BASAK: tg/SAK =K _ afiga2 1 tgor

AK  4.03 2

Tak uro £LSAK = arctg (% tgaj .
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44. B ocHOBaHUM NMUPAMUABI JEKUT NPSMOYTOJIbHBINA TPEYTOJIBHUK
¢ runoTeny3oit a. Kaxmoe 60xoBoe pedpo oOpasyeT ¢ MIOCKOCTHIO OC-
HoBaHwus yrou 3. Haiinute ee BrIcOTYy.

c
Ioctpoum BeicoTy nupamuasl SK. Torma mpsMOYroybHBIE Tpe-
yronbHUKU SAK, SBK, SCK paBHBI 110 KaTeTy u ocTpoMy yriy (SK —
o0mmit xatet u octpeie yribl ). Tak uro AK=BK=CK, TO eCTh TOUKa
K sBnsieTcst IEHTPOM OKpPY>KHOCTH, OIMCAaHHOW OKOJIO OCHOBAHHMSA, TaK

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

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

atgf
S

OTBeT:

45. OcHoBaHME IHPAMHJIBl — MPSIMOYTOJBHBIA TPEYTOJbHUK C Ka-
TetaMu 6 cM U 8 cM. Bece AByrpaHHBIE yIIbI IPU OCHOBAaHUU IHPaMH-
Jael paBHbl 60°. Halinute BBICOTY MUPAMUABL.

ITpoBeneM SO — BbICOTY MupaMuAbl U NepneHuKyIspsl SK, SM u
SN Kk cooTBeTcTBYIOUUM cTOpoHaMm AABC.

Torna no Teopeme o Tpex nepneraukyssipax OK L BC, OM 1L ACn
ON 1 AB. Tak uro ZSKO = ZSMO = ZSNO = 60° — nuHeiHbIe yIisl
JAHHBIX IBYTPaHHBIX YIIIOB. 3HauuT, TpeyronsHuku SKO, SMO u SNO
paBHBI 10 KateTy U octpoMy yriy. Torma OM = OK = ON, To ecTb
Touka O SBISETCS LIEHTPOM OKPY)KHOCTH, BIIMCAHHOW B OCHOBaHHE. B
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npssMoyroinbHoM AABC: AB = x/AC2 +BC? :x/62 +82 = 10(cm). To-
raa wiomanb AABC paBHa:

S= %AC .BC= % .6+ 8 = 24(cw). C Apyroii cTopoHbL, S = pr-
Tax 9to r S 24 2(c™m).
p 12

Tanee, B ASMO: SO = MO - tg 60°=r - /3 = 24/3 (cm).
Otser: SO = 243

46. OcHOBaHME MUPaMUABI — MapalIe]IorpaMmM, ¥ KOTOPOTO CTOPO-
HBI 3 ¢cM # 7 CM, a OJTHA U3 IMaroHajie 6 cm.

Beicota mupaMuzibl MPOXOJHUT Yepe3 TOUYKY NepecedeHHs TuaroHa-
nei, ona paBHa 4 cMm. Haiinure OokoBoe peOpo mupamupl.

)

A ’

Tak kak OCHOBaHKE HpPaMHIBI — Tapaiuiesnorpamm, To BO = DO u
AO = OC.

Torna tpeyronsauku A0S u COS paBHBI IO AByM KateTam. Tpe-
yronsHuku BOS 1 DOS Taxke paBHBL.

Tak uro BS = DS u AS = CS. lanee,

op=1pp=1.6=30wm).

2 2
B ADOS 1o teopeme [Tudaropa nmeem:

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

Janee, B mapajuienorpaMme cymMMa KBaJIpaTOB BCEX CTOPOH paBHA
CyMMe KBaJpaToB AUATOHAJIEH, TO ecTh 2 - AB*+2 - AD*= BD*- AC~.

Tak ato, AC =V 24B% +24D* —BD? =y2-32 +2.7% =6 =+/30 (cm).
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IToatomy AO = %AC =%@ =420 (cM) W B TIPSMOYTOJIEHOM

AAOS no teopeme [ugaropa nomyqaem:
AS=VS0? + 40? =42 +(20)* = 6(cm).
CS=AS=6cm.

47. OcHOBaHNE HPaMHUIBI — POMO C JHArOHAISAMHU 6 M U § M; BBI-
coTa MUpPaMHUIBI MPOXOJUT YEpe3 TOUKY IEPECeUCHUI auaroHaiei
pomba u paBHa 1 M. Haiinmnte 60KOBYIO MOBEPXHOCTH TMPAMHU/IBL.

5

C
A L > K
M D
AAOD = ACOD (tak xak AO = OC :%AC n OD — obmras).

Torna Beicotel OM=0K. 3Hauut, npsamoyroiasHsle ASOM u ASOK
paBHBI IO ABYM Kateram. Tak uto SM = SK.

ITosToMy BO Bcex OOKOBBIX TPAHSIX BBICOTHI, IIPOBEJCHHBIE K CTOPO-
HaM OCHOBaHUSI, paBHBI. Tak 9To IIonaab OOKOBOH IIOBEPXHOCTH paBHA

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

teopeme ITudaropa AD =y A0’ +0D?> = 5 (cm). Jlanee, miomazns
AAOD paBHa:

s=240.0p-Lowm ap.
> >

om=29"9D _ 3% _5 4 (w).
AD 5
Torma 8 ASOM:

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

U S =2+ AD - SM=2-5-2,6=26(x").
Ortser: 26 M~
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48. OcHOBaHME THMpaMUAbl — PaBHOOEIPEHHBIH TPEYTONBHUK CO
ctopoHamu 40 cMm, 25 cM u 25 cM. Ee BbIcOTa IPOXOJUT Yepe3 BEPIIUHY
yria, IpOTHBOJIEXKAEro cTopoHe 40 ¢M, K paBHA 8 CM.

Haiinute O0KOBYTO TOBEPXHOCTD MTUPAMHIBL.

5y

B8

K
c

B AABC AB = AC=25cm u BC = 40cm.

ITposenem AK L BC. Torga no teopemMe 0 Tpex MEpHEHAUKYISIpax
SK 1 BC.

Susc = Suss :%AS - AC:% 125 -8 =100 (ev).

Tanee, KC = %BC - % 40 = 20(cw).

Tax uro B AACK:
AK = {AC? —KC? =252 —20% = 15 (cm).
Janee, B AASK:
SK = v AS? + AK? =82 +15% =17(cm).
ITosromy mnomans ASBC paBHa:

Ssac = % -BC -SK = % - 40 - 17 =340(c™?). Tak uto

TUIOIAb OOKOBOM MOBEPXHOCTH paBHA Ssox = Sysc + Sasp + Sspc =
=100 + 100 + 340 = 540 (cm?).
Otset: 540 cMm>.

49. OcHoBaHUe MUpaMUIbl — KBaJApaT, €€ BBICOTA MIPOXOAUT Yepe3
OJTHY M3 BEpPIINH OCHOBAHHUS.
Haiinnte 60KOBYIO MOBEPXHOCTH MUPAMUJBI, €CIIH CTOPOHA OCHOBA-
Hus paBHa 20 1M, a BEIcoTa — 21 M.
s
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ITycts SB — BBICOTA.

Tak kak ABCD xBaapart, T0 AB = BC=CD = AD =20 nm, ABLAD n
BC1DC. Torma, mo teopeme o Tpex nepneHaukyisapax ASLAD u
CSLDC.

Hanee, Tpeyronsuuku ASB u CSB paBHBI 10 IBYM KaTeTaM, a 3Ha-
YWT, WX TUTOLIA I TaKKe PaBHBI.

S.ps = Scas= %AB -SB = % - 20 - 21=210(am’).

Janee, B AASB:

AS = VAB? + SB? =202 +21% = 29(1m). Tax xax ASAB = ASCB, 10
AS = SC, u npsmoyroibHble TpeyroinbHUKu ASD u CSD paBHBI O
JBYM KaTeTaM, a 3HaYMT, UX IIIOLIAN TOXKE PaBHBI:

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

TaKx 4T0 Sgox = 28455 + 2S4sp=2 - 210 + 2 - 290 = 1000(m*) = 10(m?).
Orser: 10 M~

50. IlocTpoiiTe ceueHne MUPaMUABI IIOCKOCTHIO, MPOXOAAIICH Ye-
pe3 BepILIMHY MUPaMUbl U IBE JAHHBIC TOUKH HA €€ OCHOBAHHH.

ITycte manHBIE TOUKM M u N, nexariyue Ha OCHOBAaHMM IHPaMHJBL.
Torma MN nepecekaer pedpa nUpaMuabl B HEKOTOPHIX Toukax P u Q.
Tak kak To4yka P JNeXUT ¢ BEpIIMHON S B OJHOHN IIIOCKOCTH, TO MOXKHO
npoBecTu oTpe3ok PS. Tak kak Touka Q NEKUT C BEPIIMHON S B OAHOMN
IJIOCKOCTH, TO MOKHO IpoBectu oTpe3ok OS. Tak utro SOP — uckomoe
CeueHHUe.

51. IloctpoiiTe ceyeHHE TPEYroJbHOW NUPAMUIBl IUIOCKOCTBIO,
MPOXOISIIIEH Yepe3 CTOPOHY OCHOBAaHWS NMHUPAMUIBI M JAAHHYIO TOYKY
Ha TIPOTUBOIIEKAIIEeM pedpe.

D

c
A \
B

Tax kak Touku B u M nexart B ogHoi# miaockoctd DBC, To MOKHO
MIPOBECTU OTPE30K MB, Tak Kak TOUkU A U M nexaT B OJHOU IIOCKO-
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cti ADC, To MOXHO IpoBecTH 0Tpe3ok AM. AMB — uckomoe ceue-
HUe, Tak Kak ABeAMB n Me AMB.

52. IocTpoliTe ceyeHne YeThIPEeXyroIbHOM MUpaMUAbI INIOCKOCTEIO,
MPOXOISIIIEH Yepe3 CTOPOHY OCHOBAaHMS M TOYKY Ha OJTHOM M3 OOKOBBIX
pebep.

[Tyctes M Touka Ha 6okoBOM pedpe. CtopoHa BC nmpHUHAIIESKUT Ce-
4yeHuto. Toraa BO3MOXKHBI ABa CiIydas:
S

1) BC || AD. Torna yepe3 TouKy M mpoBeneM MpsSIMYT0, TTapajlieib-
HyI0 AD 1 nexantyto B IWIOCKOCTH (ASD), koTopas mepecedeT mpsMyro
AS B HekoTopoii Touke N. Tornma MN || BC. Uepe3 2 napasuienbHble
MpsSIMbIE MOXHO TPOBECTH IUIOCKOCTh. Tak uro BNMC — uckomoe ce-

YCHUE.
N
X 4
c

2) BC w=e mapamiensHo AD (obumii ciydaif). Torma mpoemem
npsimbie AD n BC no mepecedenus B Touke X. Jlanee, npsmas XM te-
pecekaet AS B HEKOTOPOii Touke N.

Torma BNMC — UCKOMOE CEUEHUE.

53. V 4eTpIpeXyronbHOM YCEUeHHOH NMHUpaMHIbl CTOPOHBI OJIHOTO
OCHOBaHHMSA PaBHHI 6, 7, 8, 9 cM, a MEHbIIasi CTOPOHA JIPYTOr0 OCHOBA-
Hus paBHa 5 cM. Haligure ocTanbHBIE CTOPOHBI ’TOIO OCHOBAHMUS.

VY yceueHHOW MUpaMHIbl OCHOBAHMUS MOJOOHBI. 3Hasi MEHBILUE CTO-
POHBI HIDKHETO W BEPXHEro OCHOBaHWH, HaiileM KOA(pQHIMEHT MOa0-
5
6

ous: k = % . Torma cOOTBETCTBYIOIIHME CTOPOHBI PaBHBI 7 - k=7 -
35 5 20 5 15

== (M), 8- k=8-=="—=(ecMm) © 9- k=9 ==—(cm).
6( ) 63 (cm) 5 2( )
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54. BoxoBoe pebpo MupaMuIbl pa3aeieHo Ha YeThIPe paBHbBIC YacTH,
Y Yepe3 TOUKH JIJICHNs! IPOBEECHBI IUIOCKOCTH MapaJulelIbHbIE OCHOBA-
Hmto. [lnomans ocHoBanus papHa 400 cM”.

Haiinure momaay OCHOBaHUH.

3amada perreHa B yueOnuke 1. 183, ctp. 70.

55. Beicota mupamuael paBHa 16 M. Ilnmomans ocHOBaHMS paBHA
512m*. Ha KakoM pacCTOSHHH OT OCHOBAHWS HAXOIHMTCS CEUEHHE, Ma-
pajUIeTbHOE €My, eClU IUTomaapb ceueHus 50 M2?

CeueHue, napauielIbHOE OCHOBaHUIO, OTCEKAeT OT AaHHOM NMupamu-
JIbI IPYTYIO TIHPaMHUY, TTO00HYI0 JaHHOHW. OTHOIIICHHE TUTONAaaeH mo-
JOOHBIX (pUTyp paBHbI KBaapary ko3 dHIreHTa Mo 100usl.

Tak 4TO HMeeM IO YCIOBHIO k°= SSTO2 Tak uro k= % OtHore-

HHE BBICOT PaBHO KO3((HULKEHTY TOA00MSI.

Tak 4TO BBICOTa MEHBIIEH NUpaMHUIBI paBHa X = k - 16M = 5M.
A 3HAYUT, PacCTOSIHUE, HA KOTOPOM HAXOIUTCS CeUYeHHE OT OCHOBAHMS,
paBHO £ =16 —x =11 (m).

Otsert: 11 M.

56. B npaBuiIbHOM TPEyrojapHON MUpaMHEJIE C BRICOTOH /4 yepe3 cTo-
POHY OCHOBaHHS a MPOBEICHA TUIOCKOCTH, IepeceKaromasi MPOTHBOJIC-
kKaree O00KOBOe peOpo MO MPSIMBIM YTIIOM.

Haiigute nnowmaas ceueHusl.

[Tycts ABCS mupamuna, ABC — npaBUIGHBINA TPEYTOJIBHUK.

[Tnockocts ADC nepnennukynspaa pedpy BS. Torna tpeyrosnbHu-
ku ADB, CDB u MDB npssMOyTOJIbHBIE.

AADB = ACDB mo runotenyse u karery (AB = BC = a u DB —
obmruit katet). Tak uto AD = DC.

CrnenoBarensHo, BM 1 DM — MequaHbI U BBICOTHI TPEYTOJIBEHUKOB.

Torna BM = % (tak xax ABC — paBHOCTOPOHHUH).
Bricota SH B mpaBUIbHONM NMUpaMUAE MPOXOJUT Yepe3 LIEHTP OK-
PY’KHOCTH, ONIMCAaHHOI OKOJIO OCHOBAHHSI.
av3
-
[Hamee, B mpamoyronsHoM ASHB:

2 2 2
SB = SH? + HB? = h2+“?: 3’1%

Taxk uto HB =R =
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B npsmoyronsaeix ASHB 1 AMDB octpsrii yron £SBM — o0umid.
3nauut, ASHB ~ AMDB 1o nsym yriaM. Tak 9ro

MD _ MB OTKYZa IOJy4aeM, YTO
S sB’ y. y )
_ SH-MB h-ay3 3ha
MD = = = .
SB 2.\/3h2+a2 W3h? + a2
3
A TUTOIAAb CEeUEHHS HAXOAUM TI0 (OopMyIIe:
2
s=Lycomp=-Lig3ha ___ 3ha”
2 2 o3 4a?  a3h%+a?

57. BeicoTa npaBHILHON YEeThIPEXyTroJbHON MUPaMUABI PaBHA 7 CM,
a ctopoHa ocHoBaHUsA — § cM. Haiinure 60koBOe pedpo.

BeicoTa npaBuibHON MHMPaMHUIBl MPOXOINUT Yepe3 IEHTP OKPY)KHO-
CTH, OTIMCAaHHOM OKOJI0O OCHOBaHMA. Tak Kak OCHOBaHHME JAHHOW IHpa-
MHJIBI — KBaapar, To O — TOUYKa MEePeceyeHus! JuaroHaIeH.

Tax 4to oc:% BC:%AB V2 =442 (em).
[Hanee, B npssmoyroisHoM ASOC 1o Teopeme [Indaropa Haxoanm

SC= VS0 +0C? =[72 +(42)* =81 = 9(cm).

OrtBerT: 9 cMm.

58. B mpaBUIbHON Y4ETHIPEXYroabHON MUpaMuIe IUNIOCKUH yTOoJl IpU
BEpIINHE PaBEH OL.
HaiinuTe nByrpaHHbIil yromn x Ipyu OCHOBAaHUH ITHUPAMHUJIBL.
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Bricota SO npaBunbHOM YeTHIPEXyTroJbHOW MUPaMUABI MPOXOIUT
yepes HEeHTp nepecedeHus nuaronaneit AD u BC.

IIposenem SMLDC. Torga mo TeopeMe O Tpex MepHEeHAUKYIsIpax
OM 1 DC.

3Haunt, OM — paauyc OKpY>KHOCTH, BIIUCAHHOW B KBajpaT, IO-

stomy OM =A—ZB. B paBuoGenpennom ADSC £ZDSC = o. Beicota SM

SBIISICTCS MEAUAHON M OMCCEKTPHCOIL, TaK UTO

ZCSM = %,aCM=A—ZB.BASMC:SM= o _ 4B

g% g%
€ 2 & 2
Tak kak ZSMO sBrseTCs TMHEHHBIM YTIIOM JIBYTPAHHOTO yTia, 00-
Pa30BaHHOIO IUIOCKOCTHI0 OCHOBaHMSI U OOKOBOM rpaHbio, To LSMO=x
u u3 ASMO:

cos x =cos ZSMO = %:—ztgg.
SM 2-AB 2

o
Tak uro x = arccos [tg;j .

59. Ilo nanHOIt cTopoHe @ u OGoKOBOMY peOpy b Haiimute BBICOTY
NpaBWIBHOM mupamMuasl: 1) TpeyroyipHO#; 2) YeTHIPEXyroJbHOM;
3) mecTHyTOIbHOM.

s

B c
B npaBunbHON nupamuae BeicoTa SO MPOXOAUT Yepe3 LEHTP OK-
PY>KHOCTH, OITMCAHHOM OKOJIO OCHOBAHHUSI.
3uauut, AO = R. A u3 AASO:

SO = AS? = 40? =b? —R?
Torna:

N6

1) B paBHOCTOpOHHEM TPEYTONBHUKE R = =

3uauunrt, SO =
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2) B xBagpare R = g. Taxk ato

3) B npaBuiibHOM miecTUyroiabHUKE R= a. [loaTomy

SO = b?>-a? .

60. ITo naHHO¥ CTOPOHE OCHOBAHUS ¢ U BBICOTE b HalauTe anopemy
NPaBWIBHON THpamMuIbl: 1) TpPeyroipHOH; 2) YETHIPEXyTONbHOM;

3) meCTHyTrONbHOM.
s

A \D
M
B o4

B npaBunbHON nupamune BeicoTa SO TPOXOAWT Yepe3 HEHTP OK-
PY’KHOCTH, BIHMCaHHOW B ocHoBaHue. Ilyctb SM — anogema. To ectb
SM L DC. Torma o Teopeme o Tpex neprneHaukymsipax OMLDC. 3ua-

qut, OM = r.
[anee, no teopeme [Tudaropa 8 ASOM:

SM = SO0? +0M? =+b? ++? Torna

1) B mpaBmIbHOM TpeyroNbHUKE 7 = %. Tax uto

3) B npaBunbHOM MIECTHYTOJBHUKE 7 =

; TaK 4TO

2 2
2) B xBanpare r:£;TaKqT0 SM=.[b?+| < :‘/bz +4
2 2 4
a3
2

2 4

2
N a«/gj _ |y 34>
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61. Ilo cropoHe OCHOBaHMS @ W BBICOTE b HalAWTE MOJHYIO IIO-
BEPXHOCTh ITPABUIILHOM ITUPaMHUIbL:

1) TpeyronbHON;

2) deTBIPEXyTrOoJbHOM;

3) IecCTHYTOIBHOM.

B npaBunbHOI nupaMuie anodema

SM=/SO? +0M? =+b? +r2 (cmorpu 3amauy No 60).
[TonHas moBepXHOCTb S = Socr + Seox-
Tak kak OOKOBasi HIOBEPXHOCTh COCTOUT U3 1 PAaBHBIX TPEYTrOJIbHH-
KOB C OCHOBaHHUEM ¢ U BBICOTOMH, paBHOM arnodeme SM, To
1 1 1
Soox =11 5a SM=E(na) . SM=EPo\/b2 +r?

rae P — nepumetp ocHoBaHus. Toraa

1) B npaBUIBLHOM TPEYTOJIBHHUKE Socy =

1 , a’ a3
Torma Sgox =—-3a-4/b" +— =
2 12 4

2
S= a \E+i\/12b2 +a’ =¥(a+'\/12b2 +a’? j

3
4 4

*3 a3
ur= .
4 6

12b% +a? . Tak uro

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

2
%-4a b? +aT:a~\/4b2+a2 .Torz[aS=a2+a- \/4132+cz2

3) B mpaBWIBHOM IIECTHYTOJIEHUKE

.azx/g:?aaz\/gnr:a 3
4 2 2

2
Soox = %-6a~‘,b2 +3aT =37a-\/4b2 +3a® . Tlostomy
S= ﬁ+3a-\/4b2+3a2 =37“(a 3+\/4b2+3a2j.

2 2

SGOK =

Soc = 6 . Tak 4ro

(93]
Q
)




62. HaiinuTe monHyr NOBEPXHOCTh MPABUIBHOM IIECTHYTOJbHOU
IHpaMubl, eclu ee OOKOoBOE pedpo @, a paauyc OKPYXHOCTH, BIIHCAH-
HOH B OCHOBAHHUE, 7.

B nmpaBuiisHOM IIECTHYTOIBHUKE CTOPOHA BBIPAXKAETCS Uepe3 pasu-

o Zr\/g
yC BIMCAHHOW OKPYXXHOCTH 10 opmyie: AB= 3
[anee, miomaaps NpaBUIbHOTO MECTHYTOJIbHUKA paBHa!
2 2
c. AB */5:@4 3 L0 f
4 9
Hanee, B ASMB:

NG

MB = lAB =r——, SB = a. Torma no teopeme Iudaropa:

2 3
2
SM=SB* - MB?* =|a’ —’T .

[Tnomans OOKOBOW MOBEPXHOCTH MPABWILHOW MUPAMHILI pPaBHA

SOCH =

SﬁoK:%-P-SM , Tne P — mepumetp ocHoBauus (SM — amodema). Tak

4qTo

2
Soox = %~6AB~SM=%~6~2r‘/§-1/b2—%:2r\/3b2—r2. Torza

3
ILIOIIAb ITOJTHOM IIOBEPXHOCTH paBHA!

§=273+2r36% =1 = 2r(r3 +30% = 7).

63. B npaBuiIbHON YeTHIPEXYTOJbHOM Mupamuie OOKOBask IOBEpX-
HOCTH paBHa 14,76 M°, a monHas noBepxHocTh — 18 M”. Haiiure cro-
POHY OCHOBAHUS U BBICOTY TUPAMHUIBI.
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[Tnomans ocHOBaHWS paBHA Pa3HOCTH IUIOIMIAJCH IOJHOW M OOKO-
BOM MOBEPXHOCTH. TO €CTh Syeyy = S — Sgox = 18 — 14,76 = 3,24(M2)

Tak xak ABCD — xBanpart, 1o AB=,/S.,, = /3,24 =1,8 (m).
Tax xak B IpaBUJIbHON MUpaMUJIE

1
Stox :E -P-h, tne P — mepuMeTrp ocHOBaHUS U I — amnogema, To

HOJTy4aeM, 4To

ho=sm= Poo  2Seue 20476 _
P 4B 418

Hamee, mo Teopeme ITudaropa B ASOM:
SO =SM? —0M? =142 —0,9> = 4(w), Tax KaK OM:%AB = 0,9().

OtBer: 1,8 Mu 4 M.

64. Ilo cropoHe OCHOBaHMS ¢ HalaUTe OOKOBYIO IIOBEPXHOCTH Ipa-
BWJIHOM YETHIPEXyTOJbHOW MUpPaMHUAbI, Y KOTOPOH AWAroHaIbHOE Ce-
YeHHEe PAaBHOBEIIMKO OCHOBAHHUIO.

JunaronanpHOE cedeHne mpeacraBisieT coboit AASC ¢ Beicotoit SO,
pPaBHOM BBICOTE MUPAMHUIBI, H OCHOBaHHEM AC, SIBISIONIMMCS THAroHa-

nwto kBaapaTa ABCD. Tak uto AC = AB ﬁ =a+?2.
Tak xak JAMaroHajJbHOE CeYeHHUE paBHOBeJ‘II/IKO OCHOBaHHIO, TO TO-

af el

Hainee, B ASOM nio Teopeme [Tugaropa:

2
SM=S0? +OM? = |24 +"T = 1,5a.

[Tnomans OGOKOBOM TMOBEPXHOCTH MPABWIBLHONH MUPaMUIbI PaBHA
1
Soox = 3 - P - SM, tne P — nepumetp ocHoBauus (SM — anodema).

TydaeM: %AC -SO =4D*n SO =

-4a - 1,5a=3d%

Tax 9T0 Sgox = l
2

Orser: 3d°.
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65. Haiimute OOKOBYIO TOBEPXHOCTh MHPAMHIBI, €CIU IUIONIAIb
OCHOBaHHUsA (), a IBYTPaHHEIC YIIIBI IPH OCHOBAHHH (.

[Tnomans OCHOBaHMS paBHA CyMME OPTOTOHAIBHBIX MPOEKIuii 00-
KOBBIX T'paHEH, a OOKOBBIE TPAaHH COCTABIIAIOT C OCHOBAHHEM DPaBHBIC

cos @

YTIIBL @, TO3TOMY Sgox =

66. Haiinute nByrpaHHble yIibl IpU OCHOBAaHUM MPaBUIIBLHOM MUpa-
MHJBI, Y KOTOPOH IUIoNIafab OCHOBaHUS paBHa Q, a OOKOBas MOBEpX-
HOCTb S.

Kak u B npeapiayieit 3agaye:

S601< =

. Tak yTo cos @ =

Q ,p= arccosg .
cosQ S S

67. Haiimure cropoHy OCHOBaHMS M amogeMy INpaBWIBHOH Tpe-
YTOJIEHOW MHPaMUIBI, eCiii ee 00KoBoe pedpo paBHO 10 cM, a GokoBas
TIOBEPXHOCTh paBHa 144 cv’.

S

A
M c

IMycte AB = BC = AC = x, a SM = y — anodema. Torna uz AASM
o Teopeme ITudaropa umeem: AS® = AM*+ SM?, 10 ecTh
2
10 :xT +y w400 = X7+ 4y°.
Tak xak mromans OOKOBOH MOBEPXHOCTH TPABHILHOW MHPAMHIBI
1
S=—=-P-h,roe
2

1
P — nepumerp ocHoBaHust U 7 — anodema, To 144 = 7 3x -y, TO

ecTb xy = 96. meem:
x* +4y% = 400
xy =96

x>+ 4dxy + 4" =400 + 4 - 96;
(x +2y)° = 784;
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x+2y=28;

x =28 —2y. Torna 96 = (28 — 2y)y,

96 =28y — 2y,

Y —14y+48=0; y=6 wm y=8. Torna x = 16 wmm x = 12.
OtBer: 16 cMu 6 cMm mm 12 cm 1 8 cm.

68. B npaBuiIbHON YETHIPEXYTOJIbHON NMUpPaMUIE HalAWTE CTOPOHY
OCHOBaHMSA, eclnu O0KOBOe pedpo paBHO 5 cM, a MOJIHAs HOBEPXHOCTb
—16 M.

[Mycte AB = BC = CD = AD = x, a SM = y — ano¢ema. Toraa mno teo-
peme [Tudaropa B ASMC:

2
X
SC*=SM* + MC*, 52:y2+7, 10 ecTh X” + 4y = 100.
[Tonnas moBepXHOCTb paBHA S = Soci T Seox » THAE Soen — IO
1
KBajIpaTa, TO €CTh Sy = x* 1 Sgox :E - P h, tne P — mepuMeTp OCHO-

BaHUS U i1 — anodema, Tak 9To Sgox = 2X).
Tax uro x>+ 2xy = 16.

Nmeem:
{xz + 4y2 =100 16 — x*
X%+ 2xy =16 ' 2x
2\ 2
Tax qTox2+4[16_xx J =100, To ecTh

X' = 100x* + (16 — x*)* =0

x = 66x* +128 =0. [Iycts = a, Toraa

a*—66a+ 128 = 0, a=2wumma=64. Torzlax=\/§ I X = &.
Ho npu x = 8 muomans ocHOBaHUsI OOJbIIIE TTOJTHOH.

Tak uTO x=\/5 .

OrtBer: \/5 CM.

69. JlokaxwuTte, 4T0 OOKOBasi TIOBEPXHOCTh MMPABUILHON YCEUSHHON
NHUPaMUIbl PaBHA IPOU3BEIECHHIO MTOJIYCyMMBI IEPUMETPOB OCHOBaHUH
Ha anogemy.

3amaua perieHa B yueOnuke 1. 184, ctp. 71.

70. BricoTa MpaBUIBHOIN YETHIPEXYTONBHOM yCeueHHON Mupamubl
paBHa 7 cM. CropoHs! ocHOBaHu# paBHHI 10 cM u 2 cM. Halinnte 60ko-
BOE peOPO MUPAMUJIBL.
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Paccmorpum quaronansroe ceuenne A4,C,C, A4,=CC; u A,Cy||AC.
Tak uto A4,C;C — paBHOOEApPEHHAS TpaTICTIHs.

A,Cy m AC — nmuaroHany KBaJIpaToB, JISKAIINX B OCHOBAaHHUU ycCe-
YeHHOH MupaMuabl. 3HAYWT,
A,C = A,B) A2 =22 (eMm) u AC = 4B -2 =102 (cm).

Tak xaxk 4, K1AC u C\H1AC 10 AC;HK — TpsAMOYroibHHUK U
AIK:CIH: 7 cm.

IIpsimoyronbHblie TpeyroabHUKU 44K u CCH paBHBI 10 TUIIOTEHY-
3e u Karety. Tak yto AK=CH. Torna

CH=AK = %(AC—AICI): %(10\/5-2\/5)=4\/5 (o)

Hamee, mo Teopeme ITudaropa B A4A4,K:

Adi=JAK? + 4K =\[02] +72 = 32749 =BT =9 (cm).

OtBeT: 9 cM.

71. CTOpOoHBI OCHOBAHMH NPABMWIBHOW YCEYEHHOM TpeyroybHOU
nmupamMuasl 41M u 1M, bokoBoe pebpo 2 M.
Haiinure BBICOTY MUpaMUBL.

JlonoiaHuM ycedeHHy0 TUpaMuy 10 MOJIHOM.

Tak kak B NpaBWIBHON MHPaMUAE BHICOTA MPOXOIUT depe3 LIEHTP
OKpPY>KHOCTH, OTIMCAaHHOH OKOJIO OCHOBaHUS, TO TOYKH O u O; — LieH-
TpBI OUCaHHBIX BOKPYT AABC u AA4,B,C) okpyxkHOCTE.

Torna

AO=R, = (av) 1

4Bz _ 43
3

3
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A B3
4,0, =R, lel\/_zg (™).

AA,0,0 — npsiMOyronbHas Tpanelus.
[Iposenem A K1 AO. Torna

NG

A,0,0K — npsmoyTonsHUK, U A,0; = KO =T3 (mm).
Tak uto AK = AO — KO = #—é =3 (am).
Hanee, B AAA4,K no Teopeme [Tudaropa:

AK =442 — AK? =22 —(3)2 =1(am).

Ortsert: 1 oM.

72. B IpaBUIIbHOM YETHIPEXyTOMBHON YCeUeHHON MHpaMHU/Ie BBICOTA
paBHa 2 cM, a CTOpOHBI OcHOBaHUI — 3 cM 1 5 cM. Halinure nuaronans
9TOI MUPaMUBI.

JlnaroHanbHBEIM CEUCHHEM JaHHOW MHpPaMUIBI SBISCTCS PaBHOOO-
kast Tpaneuust A4,C,C.

Tak kak 4,Cy u AC — nuaronamu kBagparos, A,B,C1D; u ABCD, To
A,Ci=A,B, - N2 =32 (M) m AC=4B 2 =542 (cm).

Iposenem A1\ KLACu CHLAC.

Tornma 4,CiHK — npsmoyronenuk u 4,C, = KH.

Tax 4ro, npsmoyroibHble TpeyrodbHUKku A4 K u CC1H paBHBI 1O
THIIOTEHY3¢ U KaTeTy.

Tora, AK=CH=%(AC7A1C1 )=%(5x/573\/§)= V2.
Torna CK = AC— AK =52 —v2 =442 (cw)

u o teopeme I[Tudaropa B A4,CK:

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

OrTBeT: 6 cMm.
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73. CTOpOHBI OCHOBaHUIl YCE€UEHHO! MPABUIABHON TPEYrOIbHON MH-
pamuzpl 2 cM u 6 cM. bokoBast rpaHs 00pasyeT ¢ OOJBIINM OCHOBaHUEM
yroin 60°. Halinure BbICOTY.

JlonoaHuM yceueHHY0 TUpaMUy 10 MOJIHOM.

Tak kak B NpaBWIbHON MHPaMUAE BHICOTA MPOXOIUT depe3 LIEHTP
OKpYKHOCTH, BIIHCAaHHON B ocHOoBaHue, T0 O u O; — LIEHTPBI OKPYX-
HocTel, Brmcanubix B ABC u 4\B,C,.

IIpoBenem SK1AC, a 3naunt, u SK;1A4,C;.

Torma mo Teopeme o Tpex nepreHaukysapax OK1AC u OK,1A4,C).
3naunt, OK u 0K — paguycsl OKpY>KHOCTEH, BIMCAHHBIX B MPABIIIb-
Hble TpeyroabHuku ABC u A,B,C).

Tak uro, OK = AB6'\/§ :%— ﬁ (em) m
O0.\K, = 14131—6\/5 = % = g (cm). Hamee, mposenem K| H1KO.

Torma K;0,0H — npsaMoyTonbHUK, 3Ha9uT, K1H = OO0,

Tak kak ZK,KH sBisercs NUHEWHBIM YIJIOM [BYI'PAHHOIO yria
MEXIy OCHOBaHHEM M OOKOBOU rpaHbio, To LK KH = 60° (mo ycio-
BHIO).

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

ﬁ}&

KH=K0—OH=K0—K101=(\/_—T 3

Tak gaT0 KIH—\/E-é =2 (c™m).

001 = KIH: 2 cMm
OrtBer: 2 cMm.
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74. B mpaBUIBHOM yCEUE€HHOM TpEYroiabHON NHpaMHIE CTOPOHA
0OJBIIIETO OCHOBAHUS a, CTOPOHA MeHbIIero b. bokoBoe pedbpo oOpasy-
€T C OCHOBaHHEM yrou 45°.

Haiinure mromans cedeHnst, MpOXOIsIIero yepes 60koBoe pedpo u
0Ch TTUPAMUJIEI.

Tak kak B MpaBUJIBbHOW MUPaMUJE BBICOTA MPOXOAUT YEPE3 LICHTP
OKPY>KHOCTH, ONHMCAHHOI OKOJIO OCHOBAaHMs, a OCh MPaBUILHOU yce-
YEHHOW MHUpaMUAbl COBMAAAET C OChIO COOTBETCTBYIOIIEH MOIHOM MHU-
pamunel, To O u O] — TEHTPHl OKPYXHOCTEH, OIHCAHHBIX OKOJIO
AAB,C; n AABC. Tak 4uro

a3
3

b\/_

A101 Rl— — AO:R2:

Hamee, mposenem A1KLAO. Tak uro 4,0,0K — npsIMOyTOJHHHK,

a\/_ b\/_ x/_

=(a—-b)2=
3 =(a )
Hanee, B mpsamoyronsHoM A4AA4 K LAAII( =45°,

N

Tak urto, 41K =AK = (a -b)T.

noatomy A,0,= KO. Tornga AK = A0 — KO =

B mpaBmwisHOM Tpeyronsauke ABC AH = R

b3

aB AA131C1: AlHl——
[Tnomans cewenus paBHa miomany tpamnenun 4A4,H H u paBHa:

AH+ AHy o [af bf} 3
2 )

S =

(@-0)2=

:l.i.*/_( T+ b)a—b)= i(az_bz).

OtgeT: 7 (a2 —b).
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75. BeicoTa MpaBUIBHON 4YETBIPEXTPAHHOM YCEUEHHON MHpaMUJbI
paBHa 4 cM. CTOPOHBI OCHOBAHUH PaBHBI 2CM U 8CM.
Haiinure miomaan qUaroHalIbLHBIX CCUCHHUH.

B nuaroHanbHOM c€YEHMM HaXOAWUTCS Tpamneuus ¢ BBICOTOM, paBHOM
BBICOTE€ NMHPAaMUABI — 4 CM, U OCHOBAHUSMH, PaBHBIMH ITHATOHAJISIM
OCHOBaHHMH, TO €CTh KBapaTOB CO CTOpOHaMH 2 c¢M U 8 cM. Tak 4rto oc-

HOBAHUS TpAIlellny PaBHBI 2 V2 emu 842 om.
CrenoBaTenbHO IUIONIAb CEUEHUS PaBHA:

S:M' 4=20{2 (cMd).

OrtBerT: 20\/5 .

76. B mpaBUIBHOM TPEYroNbHOM YCEUEHHOH NHpaMHIE CTOPOHA
HIDKHETO OCHOBaHWA 8M, BepXHEro — 5w, a Beicota 3 M. IlpoBenure
CEYCHNE Yepe3 CTOPOHY HIKHETO OCHOBAHUSI W IPOTHBOIOJIOKHYIO
BEPIINHY BEPXHETO OCHOBAHMS.

Haiinute muomans ceyeHuss U ABYTPAHHBIN YroJl MEXIY CEUYEHUEM
Y HIDKHUM OCHOBaHHEM.

Ocp npaBWIBHON yCEUYEeHHON MHUpaMMIbl COBIAAAET C OCBIO COOT-
BETCTBYIOIIEH MOJHOW MHUpaMujisl, modToMy (OO, SBISETCS BBICOTOH
yceueHHOH nupamMusl, a TOUkr O 1 O — LEHTPHI OKPYKHOCTEH, OMHU-
CaHHBIX OKOJIO TpeyroiabHuKoB ABC u A,B,C;.

Torma
A4,B\3 «/_ AB\/— 83
% == (M) ud0= = (.
[Hamee, mposenem AHJ_BC B AABC. Tak kak AABC — paBHOCTO-

A101:

poHHUH, T0 AH =

[Hamee, mo Teopeme o Tpex mnepreHAukymsipax AH1BC (B A4,BC).
Torna £AHA — nUHENHBIA yron UCKOMOTO AByrpaHHoro yria. Ilpo-
Begem A K L AH. Tornma w3 npsimoyronbsanka 400K momydaem, 4To:
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83 543

4,0, = KO. Tax uto AK = AO — 1<0———— V3 (m).

Torna KH=AH — AK =443 - 3 = 3[ 3 (m). Jaree,
B npsiMoyrojbHoM A4 KH
ctg/A HK = flz ﬁ = ﬁ , Tak uto LA HK = 30°. [lanee,
1
o Teopeme Iludaropa B A4 KH:

AH= \/A1K2+KH2 :\/32+(3\/§)2 = 6(m). Tax uto

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

77. B npaBWIBHON YETBHIPEXYTOJIBHOM YCEYEHHOH NUpaMHUIE CTO-
poHBI ocHOBaHUH 8 M u 2 M. BricoTta paBHa 4 M. Haiinute nonnyto no-
BEPXHOCTb.

Tak Kak ocb MPaBWIBHON YCEUEHHON MUpPaMHJIbl COBIAAAET C OChIO
COOTBETCTBYIOLIEH MOMHON mupaMuabl, To OO, sBIsSETCS BBICOTOH ITH-
pamuasl 1 Toukn O U O SBIAIOTCS IIEHTPAMU OKPY>KHOCTEH, BITUCAH-
HBIX B kBagpaTtel ABCD u A,B|C\D,. Torna mposegem OK L AD n
OK, 1 A\D..

3uaunt, OK u OK; — paauychl BIHCAaHHBIX OKPYXHOCTEH

1 1 1 1
OK=—AB=—-8=4 O\K|=—A4,B;=—-2=1(m).
5 5 (M) m O\K; ) 151 5 (M)

Hamee, mposenem K H 1 KO. U3 npsmoyronsauka KO,0H creny-
er, uto OK = O,K,=1 M. Taxk 4ro

KH=KO-0OH=4-1=3(m.)

Hamee, n3 mpsamoyroneHOoro AKK | H HaiineMm 1o Teopeme [Iudaropa:

KK, = \/KHZ +K1H2 = \/33 +4% = 5(m), rie KK, — amodema.
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Janee, miomanp MOITHOMH MOBEPXHOCTH S=S45cpTS4180101 TS ok

.A1D1+AD 8+1 52100(M2)

SﬁoK:4 KIK:4T

Supcp = AB = 8% =64 (m?).

Supcp=AB =2"=4 ().

Otser: 168 M™.

78. Haiinute MoJHYIO MOBEPXHOCTh MPAaBMUIBHOM yCeUueHHOH mupa-

MUJIBL 1) TPEYroNbHOM; 2) 4eThIPeXyroiabHON; 3) NIeCTHYTOIBHON, €CIIn
BBICOTA /1, @ CTOPOHBI OCHOBaHUM ¢ U b.

IIposenem OK L AB u OK; L A|B,.

Bricota OO, = h poXOIUT Yepe3 IICHTPhl OKPY>KHOCTEH, BIHCAH-
HBIX B ocHOBaHud. Tak uro OK=r, u O,K;=r,.

Torna B npsamoyronsHom AKK |\ H: KH = OK—-OH=0K\=ri—nru
o Teopeme ITudaropa:

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

[Tnomaapr MOTHONW MOBEPXHOCTH paBHA CyMMe IUiomaaei S; u S,
P +P,

OCHOBAHHHU W IDIOMIATN OOKOBOW MTOBEPXHOCTH. Sgox =

- KK,
rae P, u P, — nepumetpsl ocHoBaHu#. Torna:

az\/g _ bzx/g
4

1) B tpeyromsHOl mupamuzae S; = p us,

2
Py,=3b, r| = a3 A= ﬁ.TaK‘ITOKKIZ‘}hZ-FM b3
6 6 12
2 2 2
S8 +8 4528 ﬁ+b x/§+3a+3b. /h2+(a—b) _
4 4 2 12

NE)

=T(a2+b2+(a+b) 12h2+(a—b)2).

s P1:3a;

2) B geTpIpexyronpHoi nupamMuse S, = az, S,=b* P,=4a, P,= 4b,
=L = 2
1 2 2 .

2
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[ 2
Tak uro KK = W2 +@ u

AV
S= S+ Syt S a2 +p2+ 2R 2 2D

=a*+ b+ (a+ b)y4h? +(a—b)?

2\/_ 3a%\3
4 2
2[ 3b2f _ b @3 b3

= 6a, P, = 6b, ur
;D g 2

Tak yto KK :‘/hz +—(at2 —bz) 31

3a2f 3b2\/_ 6a+6b

2 2 2

><1, EC b) (J_ (@® +b%) + (a + bW 4h* +3(a—b) )

79. JlokaxkuTe, 9TO LEHTPHI TpaHel KyOa SIBISTIOTCS] BEPIIMHAMH OK-
Ta’pa, a HEHTPHI TPaHel OKTasApa SBIAIOTCS BEPIIMHAMH Ky0a.

1 Cr
AN
s ) Y
AN
- !
< r- ‘_’ ~rC,
\PJ\— ) o
I\

3) B mectuyronpHoi upamune S; =

Sy =

1__ 27 T

S=8 +8 + Seox =

g e - =
e Jg
&
00603HauuM 1IeHTpHI rpaneii kyoa Cy, C,, Cs, Cy, Cs, Cs.

Kaxnas rpanp Ky0a rpaHUYHT C YETHIPbMS IPYTUMH, TaK YTO Kax-
nast u3 Toyek C OyneT coeluHeHa ¢ YeThIpbMs IPYyTUMH. Tak Kak pac-
CTOSIHMSI MEXIy LEHTpaMH TIpaHed, MMeronmx oodmee pedpo, B Kyde
OJIMHAKOBBI, TO MOJYYHM (QUTYpY, UMEIOIIYI0 6 BEpIINH, B KaXKI0H U3
KOTOPBIX CXOAMTCS 1O 1 pedep, U Bce TPaH! MPEICTaBISIOT cO00it mpa-
BUJIbHBIC TPEYTOJbHUKH.

3HaunT, 3Ta PUTYpa — OKTAIP.

Hao6opor:

O003Ha4uM 1EHTpHI rpaHeii oktasapa C, Cy, C;, Cy, Cs, Cq, Cq, Cs.

Kaxpast rpaHb OKTa’apa TIpaHHUYUT C TpeMs APYTHMH, TaK 4YTO
LEHTP KakOoi rpaHu OyIeT coequHEH pedpaMH C TpeMsl COCeIHHMH

46




HneHTpamMu. Tak Kak pacCTOSHUS MEXITy IIEHTPaMHU TpaHEH, MMEIOIINX
obrmiee pedpo, OMUHAKOBEL, TO TOIXYYHUTCS (PHUTypa, UMEROIas BOCEMb
BEPIINH; U3 KKIOH BEPIIMHBI BEIXOIAT 0 TPU OJUHAKOBBHIX pedpa u
BCE IPaHM MPEJCTABISIOT COOOM KBaPAThI.

3uHaywnr, 3Ta pUrypa — Kyo.

Uro u TpeboBAIOCh OKA3ATh.

80. JloxaxkuTe, YTO KOHIBI ABYX HEMapaljIeNbHBIX THAroHaiIen
MIPOTHUBOJIEKAITUX TpaHel Ky0a SIBIISIOTCS BEepIIMHAME TETPadIpa.

8, o
A: '
! j
A
D
CoennHNM KOHIIBI HeMapaJUIeNbHbIX JHAaroHalel MpOTHBOIEKAIUX
rpaneit AB| u CD;.

Paccmorpum noyuennyro ¢urypy AB;D;C. B kaxa0i n3 4eThIpex
AB1Dy n C BepuH cxXofsTcsi Tpu pedpa. A Takxke Bce OTpe3kH 4B,
AD,, AC, B\D,, D\C u B|C sSBIAI0TCS AHAarOHAISIMU PaBHBIX KBaJpaTOB

W, 3HAYHT, paBHBI Mexay coboil. Tak uro ¢urypa AB,D,C coctaBneHa
U3 YeTHIPEeX MPABHJIBHBIX TPEYTOJIBHHKOB, TO €CTh SIBISAETCS TeTpad-

JPOM.
Yro u TpeboBaNIOCH TOKA3aTh.

81. Haiigure nByrpaHHbie yIibl IPaBUIILHOTO TETPadApa.
3amava perieHa B yueOHuke m. 185, ctp. 72.

82. Haiiaure nByrpaHHble yIiibl OKTa3pa.

S

-
-

AC
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ITposeneM ock SS), koTOpas NepHeHAUKyYIIpHa mockoctd ABCD.
Tak kak BepxHss 4YacTb OKTad[pa — IMPaBWIbHAs MNHUPaMUIA,
T0 O — LEHTP OKPYKHOCTH, BIMCAaHHOHU B kBaapat ABCD.

0O603HaunM pebpo okTadapa x. Torma, ecmu OKLDC, to OK:ri% .
IIposenem SK u S1K, Torma mo TeopemMe O TpeX MEPIEeHIUKYISIpax

umeeM SK1DC u S;KLDC. Tak uro ZSKS| — NUHEWHBIN Yyroja UCKO-
MOTO IBYTPAaHHOTO yTJIa.
w3

W3 npasunbHoro ASDC: SK = 73 ,au3 AS|DC: S$1K = x2
Hanee, u3 npsimoyronsHoro ASOK no teopeme [Tudaropa nonydaem:

3 sk,

K32 w2 OS;. Tak uto SS;=208=x+/2. .
4 4 2
ITo Teopeme xocunycoB B ASKS;:
S8~ SK*+ 8,K* - 28K - S|K - cos/SKS;.
x3 +x2 -3 _2.x-x/§.x-\/§
4 4 4 4

SO = \SK*-0K? =

To ecth ,x2 -2= -COSOL .

1
Tak 4To, cosa = —E . Torma oo = 109°28’
OcranbHble JBYTPAHHbBIC YIIIbI PABHBI HAWJICHHOMY.

83. Kakue miockocT CHMMETPUH UMEET MIPaBUIBHBINA TeTpadap?

IIpaBubHBIN TeTpasAp UMEET IIOCKOCTH CUMMETPHH, IPOXOASIINE
yepe3 Kakoe-T1u00 pedpo, MepreHIUKYISIPHO TPOTHBOIIOJIOKHOMY peo-
py. Tak xak pebep 6, TO ¥ IIIOCKOCTEH CUMMETPHH 0.

48



84. Cxonbko MIOCKOCTEH CHMMETPUU Yy IpPAaBHIBHOIO OKTa’dpa,
JoJeKa’Ipa U uKoca’apa’?

S,

3

S,

B oxrasape yepe3 mapy NpOTHBOIIOJIOKHBIX BEPIIUH S| U S) MPOXO-
JUIT YeThIPE IUIOCKOCTH CUMMETPHH (J[BE M3 HUX MPOXOJIT Yepe3 pedpa
A;S;, 1 A,S; atakxke B1S; u B,S;.

Eme nBe IMIOCKOCTH MPOXOIAT 4yepe3 oCh S;S; MepHeHAUKYISIPHO
peopam A B, u A,B, a Takke pedpam B1A, u A)B,.

[anee, guepe3 mapy NpPOTHBOIOJIOKHBIX BEpIINH Aj, A, IO TeM e
CO00paKEHUAM TPOXOAAT YETHIPE IUIOCKOCTH CUMMETPHUH; HO OJHA U3
HUX, IpoxXosmas uepe3 A;S; u A,S; yxe Oblia yuTeHa.

Tak 9T0 €cTb ele Tpu MIIOCKOCTH CUMMETPHUH.

Uepes napy NpoTHBOIIONIOKHBIX BepIIUH BB, npoxondar taxxe de-
TBIPE IIOCKOCTH CUMMETPHH, HO JIBE U3 HUX YK€ ObUTH y4TeHBI. 3Ha-
YUT, TOTy4IUM Bcero 4+3+2=9 miockocTeil cuMMeTpHH.

IIpaBumbHBIM HKOCasap UMeeT 12 BepuIuH.

Uepe3 nepByro napy HPOTHBONOIOXKHBIX BEPIIMH MPOXOIAT MSATh
TUTOCKOCTEH CHMMETpUH (KaXIas MX HUX HPOXOAUT Yepe3 pedpo, co-
JieprKalee BEpIINHY, IEPHeHIUKYIISIPHO TPOTHBOIOIOKHOMY YTIIY).

[lanee, 4epe3 BTOpyIO Mapy NPOTHBOIOJOXHBIX BEpPIIMH TaKKe
MPOXOIST 5 TUIOCKOCTEH, HO OJJHAa M3 HHUX ITOJCYMTAHA B MEPBOM CITy-
4ae, TaK YTO OCTAIOTCS HOBBIX YETHIPE ITIOCKOCTH CHMMETPHH.

Jlnst Tpetbeil mapbl momyduM — 3 HOBBIX IIOCKOCTH, a TSI YeTBEp-
TOW — JBE TUIOCKOCTH M Ul MATOM Mapbl TOJBKO OJHA HOBas IJIOC-
KOCTb.

UYepes miecTyro napy BepILINH HE MPOHAET HU OJHON HOBOM MIOCKO-
CTH CUMMETpPHU.
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3Haunt, Bcero 5+4+3+2+1=15 mnockocreil cummerpuu. ITpaBunb-
HBII JTOJIeKadAp COCTOMT W3 ABEHAIIATH NPaBHIBHBIX IIATHYTOJIBHH-
KOB. Tak 4TO IJIOCKOCTH CHMMETPHM MPOXOAAT 4yepe3 pedpo, comep-
JKalllee BEPIIMHY, TEPHCHIUKYISIPHO MPOTHBOIOJIOKHOMY pedpy.
IToaTOoMy

yepe3 MEpBYI0 Hapy MPOTHUBOIOJIOXKHBIX MATHYTOJIBHUKOB ITPOXO-
JUT 5 TUIOCKOCTEH, uepe3 BTOpyIo mapy — 4, depe3 TpeTbio — 3, 4eT-
BepTyl0o — 2, matylo — 1. Tak 9To BCero IIOCKOCTEH CHUMMETPUH
5+4+3+2+1=15.
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§21.Tena BpaueHus.

1. Paguyc ocHOBaHUS IMAMHApA 2 M, a BBICOTA 3 M.
Haiinure nuaronans 0CEBOro CEYEHUSI.

OceBoe ceueHue SBISIETCS NPSMOYTOIEHIUKOM CO CTOPOHAMHU

CD =2m u AD = 4m. Tak yto u3 npsmoyroiasaoro A4CD:
AC=y AD? +CD? =42 +3% = 5(m) (0 Teopeme [Mudaropa).
OtseT: 5 M.

2. OceBoe ceueHue LIIMHAPAa — KBaJpat, IUIoNans Kotoporo Q.
Haiinure miomans OCHOBaHUS LUITUHIPA.
3anaya pemieHa B yueOnuke 1. 187, ctp. 82.

3. BeicoTta mumHApa 6 cM, painyc OCHOBAHHUS 5 CM.
Haiinute muomanp ceueHHs, NPOBEACHHOTO IapajlledbHO OCH
IMJIMHIPA Ha PacCTOSIHUH 4 CM OT Hee.

B paBroGenpernom AAOD OKLAD; Tak utro OK=4 (cm). Hanee,
o Teopeme [Ingaropa 8 AAOK

AK=+0A2 —0K? =+/52 — 4> =3(cm), a AD = =2AK = 6(cwm).

Torna Sagep = AD-AB=6-6=36(cM?).
Otset: 36 cM>.

4. BeicoTa muHApa 8§ M, pagnyc OCHOBAHHUS SIM.
Hunmuaap mepecedeH IIOCKOCTBI0 TaK, YTO B CEUCHHU ITOITYyYHIICS
kBajpaT. HaliquTe paccTosiHUE OT 3TOrO CEYEHHUs O OCH.
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Tax xak B ceuennu kBaapat ABCD, To AB=AD=8 am.
B paBHoGenpennom A4AOD nposenem OK LAD.

Torna AK:% - AD = 4(mm). [lanee, o teopeme ITudaropa

OK = VA0% — 4K? =+/5% —4% =3 (1m).
Otser: 3 M.
5. Bricota mummHApa 6 oM, paauyc ocHoBaHus 5 nM. KoHIb! oT-

peska AB, pasHoro 10 1M, j1exxaT Ha OKPY>KHOCTSX 000MX OCHOBAaHHH.
HaiinuTe kpaTuaiiiee pacCTosIHAE OT HETO A0 OCH.

IIpoBenem uepe3 AB mnockocts ABCD, napamnensHyto OO,. Tak

kak ABCD nipsIMOyTOJIBHUK, TO AD= x/AB2 -BD? = \/102 —-62 =8(1m).
B paBHoOenpennom AAOD niposenem OK LAD, torna AK= 0,5-AD=
= 4(am).
U3 AAOK

OK=A A40? — AK? =/5? 4% =3(am)..

6. B paBHOCTOpPOHHEM LWINHJpE (AUAaMETP paBeH BBICOTE LIMIMH/-
pa) TOYKa OKPY>KHOCTH BEPXHEIO OCHOBAaHMS COEIUHEHAa C TOYKOH
OKpPY>KHOCTH HHXKHETO OCHOBAHUS.

VYron Mexay paguycamu, MPOBEAEHHBIMU B 3TU TOYKH, paBeH 60°.
Haitnure yron X Mexay npoBeeHHOMN NPsMOM U OCbIO LIUIHMHApPA.
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Uepes nansbie Toukud 4 u C nposeaeM miockocts ABCD, mapain-
nenbHyto ocu. CoemuHuM Toukd B u O;. Yron Mexay paauycaMu, mpo-
BEJCHHBIMU B NaHHBIE TOUYkd A U C cooTBeTcTBeHHO M3 O U O Oynet
paseH yriny £BO,C = 60°.

CrnenoBarenbHo, paBHOOeapeHHBIH ABO,C ABisieTCsl paBHOCTOPOH-
HuUM 1 BC = 0,5 = K. VickoMBIif yron X MeX Iy POBEACHHON MPsIMOit A
C u ocero nunuHapa paseH ZBAC. B mnpsmoyromenuke ABCD
AB=D=2R (no ycnosuto). Toraa u3 npsmoyroiasHoro A4BC

BC R 1 1

tgX =tg/BAC TRET R n X=arctg 5

OtBeT: X = arctg% .

7. B unnuHap BOMcaHa NpaBUIbHAS LIECTHYToJbHAs npu3Ma. Haii-
JIUTE YroJI MEKAY JWaroHalblo ee OOKOBOI IpaHHM M OCHIO IMJIMHAPA,
€CITH PaJyC OCHOBAaHMS PAaBEH BHICOTE LIMIIMHIPA.

3anaya perreHa B yueOnuke 1. 188, ctp. 83.

8. Bricota mmmaapa 2 M. Paguyc ocHoBanus 7 M. B 3T0oT nmimHOp
HaAKJIOHHO BITMCAH KBaJpaT — TakK, YTO BCE BEPILMHBI €ro JIeXkAaT Ha OK-
PYKHOCTSIX OCHOBaHU.

Haiinute cropoHy kBampara.

IIycte ABCD — naHHBIN KBagpaT, Torza mposeaeMm BB u CC,
MEePIEHANKYIISIPHO TUIOCKOCTH ocHOBaHUS. 1o Teopeme o Tpex mepreH-
mukynsapax BiALAD n C\D1AD. Tak uto AB;C;D — npsMOYTOJIBHUK
u AD = B,C,, a ero nuaronanb AC) SBISETCS JUAMETPOM OKPYKHOCTH,
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tak uto AC|=14(m). 3 AADC; u ACDC| nonyuum 1o Teopeme [Iuda-
ropa DC*> = AC;> — AD’ u DC\* = DC* — CC,. Jlanee, mycTh
AD=DC=a, Torpa:

ACP —d*=a* - CCP 14 —d*=a* -2, a* =100 u a = 10(m).

Otsert: 10 (Mm).

9. Pannyc ocHOBaHUA KOHYycCa 3 M, BBICOTa 4 M.

Haiinure oOpasyromryto /.

A B
U3 npsmoyroneaOoro ABOC 110 Teopeme [Tudaropa moryanm:
I=BC=OB>+0C? =32 +4% =5(m).
OtBeT 5 M.

10. O6pa3yromas KoHyca / HaKJIOHEHa K TNIOCKOCTH OCHOBAaHUS MO
yraom 30°. Haiiaure BBICOTY.

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

11. Pagmyc ocHOBaHUS KoHyca R. OCeBBIM ceUeHHEM KOHYcCa SBIIS-
eTcs IPSIMOYTOJIBHBIA TPEYTOJIBHHUK.

Haiinure ero miomansk.

JlaHHBII NPSMOYTOJBHBIN TPEYTOJILHHK SIBIISETCS €le U paBHOOE-
peHHBIM. Tak 4TO BBICOTA B HEM, IPOBE/IEHHAs K OCHOBAHUIO, SIBIISETCS
U MeluaHoH. A MequaHa, IpoBeIeHHAas K TUIIOTEHY3€, paBHA MOJIOBUHE
TUIIOTEHY3Bl, TO €CTh PAJUyCy, TaK Kak TMIIOTEHy3a paBHA JHAMETPY.
Tornma momans

s=L g n=Lor R=-pR.

2 2

Orger: R%.
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12. B paBHOCTOpOHHEM KOHYycCe (OCEBOE CEUCHHE — IPABHIBHBIN
TPEYTOJILHUK) pailyC OCHOBAaHUS R.
Haiinure roiomanp cedeHus, TMPOBEICHHOTO Yepe3 NBe 00pa3yro-

e, yroj Mexay KOTOPbIMU paBEH Ol.
c

A
) 8

Tak xak B oceBoM ceueHH AABC — npaBuibHbIN, TOo AC=AB=2R.
[Tnomans AMCK Haitnem no gpopmyie:

S:%MC - CK sina = % 2R - 2R sin a = 2R? sin o (Tak kak MC =

=CK = AB — o0pa3zytormue).
Ortget: 2Rsina.

13. BricoTa koHyca 20, pagmyc ero OCHOBaHUS 25.
Haiigute muiomanp cedeHus, NPOBEIEHHOTO 4Yepe3 BEepLIMHY, eCIH
paccTosiHUE OT HETOo JI0 IIEHTpa OCHOBaHUS KOHyca paBHO 12.

A Iy 8

[Mposenem OD LMK B paBHOOeapenHoM AOMK. T1o Teopeme o Tpex
nepreaaukysipax CD1MK. Tlposenem OELCD B ACOD.

Torma OF naHHOE pacCTOSHHE OT IIEHTpa OCHOBaHMsS KOHyca 0
mnockoctd MCK. OF = 12.

Tak uro 8 ACOD: sinZOCE = OF = 12 0,6.

oc 20
Torna

cos ZOCE = \1-sin*> ZOCE =/1-0,36 = 0.8.

55



Tax uro, tg ZOCE = SM£0CE _06 _ 45
cosZOCE 08

Hanee, OD = CO - tgZOCE=20-0,75=15

CD = NOD? +CO* =152 +20% =25.

B AOMD 1o teopeme [Tudaropa:

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

Syckx = %MK' CD=%'40 - 25 =500.

Ortser: 500.

14. Paamyc ocHoBaHHWs KOHyca R, a oOpa3yrolas HakJIOHEHa K
IUIOCKOCTH OCHOBAHUS TOJ yTIIOM 0. Uepe3 BeplInHy KOHyca IpoBeie-
Ha TUIOCKOCTb MO/ YIJIOM () K €r0 BBICOTE.

Haiinute miomaap moJiy4eHHOTO CEUeHUSI.

B mpsimoyronsHom AACO CO = A0 - tga. = R - tga.

B AOMK npoenem OD1MK. Toraga mo TeopeMe o Tpex MepreHIH-
kymsapax CD1MK.

B mpsimoyronsaom AOCD umeem OD = OC - tgp = R tgo tgo u

cp=9¢ _pigo
cosQ  cosQ

Janee, B mnpsmoyromsHoM AODK mno Tteopeme Iludaropa

DK= \/OK2 -0D* = \/R2 - R*tg%otg’ = R\/l —tg%a tg’p . Tak uto

wromans ACMK paBHa Scyx :% -MK-CD=

1 2R R?
=—~ﬂ'R1[1—tg2atg2(p =ﬂ‘\/1—tg20ﬁtg2q’-
2 cosQ

cos P
R2

OrtBeT: Kiga J1-tgla tg?e
0
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15. 3agaua pemrena B yaeOnuke 1. 190, ctp. 85.

16. BricoTa konyca H.

Ha xakoM paccTOsIHUM OT BEpPIIUHBI HAJJ0 IPOBECTH ILIOCKOCTD, Ta-
paIeNbHYI0 OCHOBAHHIO, YTOOBI IUIOIIAL CEYEeHHs ObUla paBHA MOJIO-
BUHE IUTONIad OCHOBAHUS ?

[IpoBeneHHas IIOCKOCTH OTCEYET OT KOHyca MOAOOHEIN KOHyC. B
NoZ0OHBIX (pUrypax OTHOIICHHE JIMHEHHBIX Pa3MepoB paBHO KOIhdH-
[IUEHTY MNOZOoOMs, a OTHOLIEHHE COOTBETCTBYIOIIMX IUIOmaned —
kBazpary ko3 ¢uuuenra nonodus. Tak uTo

i=K2=l . HO3TOMyK:L. Torga %=K14

S, 2 NG

H
/= H-K=—, t1e | — UCKOMO€ pacCTOsHUeE.

NA

H
OtBeT: —

5

17. Yepe3 cepenvHy BBICOTHI KOHYyca NpOBEACHA NpsAMas, Hapai-
JenbHas 00pasyromeii /.

Haiinute nnuHy oTpe3ka MpsIMOM, 3aK/IFOUEHHOW BHYTPH KOHYca.

ITycte MN — nanHas npsMasi.
PaccmoTpuM oceBoe ceueHne KoHyca, cofepxaiee npsamyoo MN. B
ACOB 1o ycnosuto CO; = 0,0 u O|N ||CB. Toraa no teopeme daneca

ON = NB, a 31auur, ON = %R. Tax uto NA = %R.

Hanee, AAMN ~ AACB, nostomy ﬂ = M . Tak uto
AB CB
SR
MN=AN-CB 2~ _3,
AB 2R 4
OrtBeT: il .
4
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18. O6pa3yromast konyca 13 cm, BeicoTa 12 cM.

Konyc nepeceueH npsiMoi, napaiieabHON OCHOBaHHIO, PACCTOSIHHE
OT HEe JJO OCHOBAHUS PaBHO 6 CM, a 10 BBICOTBI — 2 CM.

Haiinute oTpe30k npsmMoii, 3aKIIOUEHHBI BHYTPU KOHYCA.

U3 ACOA o Teopeme ITudaropa:

04 =C4% —C0? =132 —122 = 5(cm).
[IpoBeneM IUIOCKOCTH, MapayIeIbHYI0 OCHOBAHHIO M COICPIKAILYIO
JaHHY10 npsimyto BD. Torna npoBeieHHas MIIOCKOCTh OTCEYET OT KO-
Hyca nofo0HsIi konyc. Jamee, ACO41~ACOA.
Torma Oy = o , To ecTb O14,= 04-C0, = >-(12-6) _ 2,5(cm).
o4 CO co 12
Hanee, B ABO,D nposenem O, MLBD.

Torna B npsimoyroinsHOM ABO M
BM= \/BOI2 —OM? = \/2,52 -22 = 1,5(cm) (mo Teopeme ITudaro-

pa). Takato BD=2 - BM =2 - 1,5 =3(cm).
OtBeT: 3 cMm.

19. Paguycsl ocHOBaHUT yceueHHOTO KOHyca 3 M 1 6 M, BBICOTa 4M.
Haiinure oOpasyromryto.

B C r

1 ]
A M 0 K D
PaccmoTpum oceBoe cedenne ycedeHHOro konyca. Torma ABCD —

paBHOOOKas Tpamnenus ¢ ocHoBaHusiMu BC =2R; =2 -3 =6(M) u
AD =2R,=2-6=12(m).
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Hanee, npoenem BM1AD u CK1AD. BCKM — npsiMOyTOJIbHHUK.
Nmeem BM = CK u AABM =ADCK. Tloatomy
AD-MK AD-BC 12-6

2 2 2
B ipssMoyrosnbHoM AABM 1o Teopeme [Iucaropa:

AB = AM? + BM? =32 +42 = 5(u).
OTBeT: 5 M.

KD = AM= =3(m). Hanee,

20. Pamuycel OCHOBaHMI yCEYEHHOro KoHyca R W r, oOpasyroras
HaKJIOHEHa K OCHOBAHUIO MOJ yrioM 45°.
Haiinute BoicoTy H.

8 O cC

45°, -
A M O K b

PaccMoTpuMm oceBoe ceueHHe yce4eHHOro KoHyca. MM sBisiercs
ABCD — paBHOOOKas Tpamnenus ¢ OCHOBaHUSIMH

BC=2-BO=2r u AD=2-A40 =2R.. [lanee,

npoBeaeM BM1AD n CK1AD. Torna

BCKM — npsmoyronsuuk U BC = MK, BM = CK. AABM = ADCK.
Tak uto

AD-MK AD-BC _2R-2r _

KD = AM= 5 5 5 R—r. Hanee, AAMB
paBHOOenpeHHBIH, Tak kKak LA = JLABM = 45°. Tak dt0
H=BM=AM=R-r.

Otsert: R—7.

21. OOpa3yromias yCeUeHHOT0 KOHyca paBHa 2a M HaKJIOHEHa K OC-
HOBaHMIO oA yrioM 60°. Paguyc omHOro OcHOBaHHS BABOE Oouiblie
paauyca Apyroro OCHOBaHHSI.

Haiinure panuycel.

B 01 C

GO, .

A M 0 K D
PaccMoTpuM oceBoe ceueHHE YCEUSHHOTO KoHyca. MM sBisercs
paBHOOenpennas tpaneuust ABCD, rne BC=2R, u AD = 2R, =2 - 2Ry~
=4R,=BC. Jlanee, nmpoBeaeMm BM1AD u CKL1lAD. Torma BCKM —
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OpSIMOYTONbHUK, Tak uT0 BC=MK u BM = CK. Iloatomy AABM =

ADCK (AB = CD n BM = CK). Tak uro

AD-BC 4R, -2R,
22

AM = KD = =R,

Hanee, B mpamoyronsHoM AABM: AM = R = AB - cos60° = 2a % .
Torma R, = 2R, = 2a.
OtBeT:au2a.

22. Pagmycsl OCHOBaHHM yce4eHHOro KOHyca 31M U 7aM, obpa-
3yromas SaMm.
HaiinuTe niomanas oceBoro ce4eHusl.
a8 0, C

ol ]

A M o K D

PaccMoTpuM oceBoe cedyeHHe yCe4eHHOro KoHyca. MM siBnsieTcs
paBHOOenpenHas Tparenus ABCD c¢ ocHoBanmssmu BC = 2R, = 6 M 1
AD = 2R, = 14nm. Nlanee, mpoBeneM BM1AD u CK1AD. Takx 4to
BC=MKwu BM = CK. Torna

BCKM — npsmoyronsank. AABM = ACKD, Tak 910

KD =AM = # :%: 4(mm). B mpsimoyromsaOM AABM
o Teopeme [Ingaropa nomyanm:

BM = \/AB2 —AM? :\/52 —42 =3(am). Torma

_ AD+BC_BM: 6_;14-3230(Z[M2).

S

Otger: 30 am>.

23. TIn0many OCHOBAHHH YCeueHHOTo KoHyca 4 aM° i 16 aM>, uepes
CepeIMHY BBICOTHI MPOBEACHA TUIOCKOCTb, MapalielibHas OCHOBAHUSM.
Haiinure momanp cedeHus.

B 0 C

M N

A 0, D

PaccmoTpuMm oceBoe cedeHHe yCeUeHHOTO KoHyca. MM sBnsercs
ABCD — tparteniuist ¢ ocHoBaHUSAMU BC = 2R 1 AD =2R,.
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2 4

JHanee, S; =R 2= 4(ILM2). Tak uro R, = (am) u BC= (am).
1 1 1 Np N
S, = nR,* = 16(am?). Tak uro R, L (mm) u AD -8

i 7

MN sBnIsieTCs CpEeHEN JIMHUEHN Tpanelyy, TaK 4To:

BC+A4D 6
MN= ——— =— . Ho MN — nuameTp JaHHOI'O CEYECHMSI.

2 V=

1 3
Torga paguyc 3Toro ceueHus R :E MN =— wu miomanip

Jn
S=nR’=n 2o 9(mm?).
Y
Otser: 9 v,

24. TInomaae OCHOBaHUI yCEUEHHOr0 KoHyca M U m.
HaiiguTe miomans cpeqHero ce4eHus, NapauieIbHOIO OCHOBAHUSM.

B O C
M/ \N
/[ AN
A o, D

OceBoe CeueHHE yCEYEHHOro KOHyca MpeiCcTaBisieT co0oil Tpare-
uyio ABCD ¢ ocHoBauusiMu BC=2R, u AD=2R,.

Tak Kak MIoIagy OCHOBaHUM paBHBI M = TCR22 um= nR22 , TaK 4TO

Rl:,‘M I/IRZ—\/Z.
T T

Torna, nockonsky MN — cpenHss THHUS, TO

vy BE+AD _ mw;_
2 Jr
M +m

1
Torga paauyc ceuyeHus paBeH R = EMN =

W
A} _ (07
47 4

A mwionans S= R =n (x/ﬁ

25. Y nupamuzp Bce OOKOBBIE pedpa paBHBI.
JlokaxkuTe, 4TO OHA SBJISIETCS] BIMCAHHON B HEKOTOPBII KOHYC.
3amauda perreHa B yueOHuke 1. 191, ctp. 85.
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26. B xoHyce naHbl paguyc ocHOBaHUs R U BbIcOTa H.
Haiinure pe6po BIMCAHHOIO B HETO Ky0a.

Paccmorpum oceBoe ceuenue kyda ASD. Torma B AASD Bmucan
BCC,B|— npssMOyTroJibpHUK €O cTOpOoHamu BB| = a — nynHa pebpa Ky-

b6au BC=a x/E — IMarOHAb KBaJpaTa, SBISIOIIETOCs TPaHbIo Ky0a.
Hanee, AASD ~ ABSC Tax 4ro:

BC_50 a2 _H-a
AD SO, 2R H

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

, OTKyZa

,_ _2RH
QR+HA2
OTtBeT: a = M;H .
2R+ HA2

27. B KoHyce naHbl paaunyc ocHoBaHMs R U BeicoTa H.

B Hero BnmcaHa mpaBWIbHAS TPEYTOJbHAS MPU3Ma, Y KOTOpPOH 0o-
KOBBIE TPaHN — KBa/IPATHI

Haiinure peOpo mpu3Msl.

[TycTs anmuHA pedpa MpU3MBI paBHA d.
Torna n3 paBHOCcTOpOoHHETO AABC Haiinem OA — paanyc OKpyxk-

o av3
HOCTH, onmcanHoi okojo AABC, OA=T. [Harnee, paccMoTpuM oce-

Boe ceuenne SO|D. Tak kak ASOA ~ ASOD, Tto
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04 SO a3 _H-a

—_—=—, , TaK 4TO
oD SO, 3R H
aHx/E=3RH73Ra,a(3R+H\/§):3RH,Ha=3i.
3R+ HA3
OTBeT:a:ﬂ.
3R+ HA3

28. [Nonymiap ¥ BIUCAHHBII B HETrO KOHYC UMEIOT 001I[ee OCHOBaHKE
1 00NIYIO BBICOTY .

UYepes cepeuHy BBICOTHI IPOBE/ICHA IUIOCKOCTD, MapajjenbHas oc-
HOBaHHIO.

JlokakuTe, 4TO IUIOMIA/h CEUYCHHMS, 3aKIFOUCHHOTO MEXy OOKOBOH
MOBEPXHOCTHIO KOHYCa M ITOBEPXHOCTBHIO ITOJIYIIapa, paBHA MOJOBHHE
TUTOIIA I OCHOBAHMSI.

a) C
A
Paccmotpum oceBoe ceuenne konyca COA.
CO, 0,4,
Torma ACOA4; ~ ACOA, Tak 4T0 —— = ———, TaK 4TO
CoO o4
1
—CO
01A1 = OA% =04=—— ZLAO .
co 2
B
A

B mpsimoyroneaom AOO; B 1o Teopeme ITudaropa:

2
0.B= =\JOB* - 00} = ‘/Rz—(%RJ =R—f

Hckomast Tiomaah CEeUeHUs] paBHA Pa3HOCTH IUIOIIA/EH KPYroB ¢
panuycom OB u OA4:
R*.3 R* nR?

- — = —

S=n-0\B-n O4=1
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A miomane ocHoBaHus So = 1OA® = nR%, TaK 4TO ILIOL[A/b CCUCHHUS
paBHa IMOJIOBUHE TUTOMIAA OCHOBAHUS, YTO M TPEOOBAJIOCH TOKA3aTh.

29. Ilap, paguyc xoToporo 41 nm, nepecedeH INIOCKOCTBIO HA pac-
CTOSIHUM 97IM OT LIEHTpA.
Haiinure nomanb ceueHus.

G

B mpsmoyroneHOM AAOB 110 Teopeme [Tudaropa:
AB= \/ OB?> —04* = x/ 41? —9? =40(mM). Torma TuTOIIaIL CEUCHUS

S=m-AB’ =1 - 40° = 1600n(am”) = 167(n).
Otset: 16T M°.

30. Yepes cepennHy pamuyca mapa IpoBeleHa MepIeHANKYISIpHAs
€My IIIIOCKOCTb.

Kak oTHOCHTCS Mmomanp MONydeHHOTO CEYEHHs K IUTOMany O0ib-
mroro xpyra?

3ajaya perieHa B yueOnuke . 193, ctp. 87.

31. Pammyc mapa R. Yepes koHell paanyca MpoOBeAeHa MIOCKOCTh
nof yrioMm 60° k. Hemy.
Haiigute muomans ceueHus.

B mpsimoyronsaOM AAOB nmeeM:
AB=0Bcos 60°= O A_R .
2 2
Torpa mroma s cedeHus paBHa:
2 2
S:n~ABzzn£ :i.
2 4

2
T
OtBer: —— .
4
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32. Papuyc 3emHoro mapa R. Uemy paBHa AjIMHa MapajuieNu, eciau

ee muporta 60°?

B mpsmoyronsaOM AAOB:
ZAOB=90°-2BOK=30°.
1

AB=0B-sin/AOB=R- E :§ . Torga nvHa napajuienu paBHa

[=2n-AB=2mn- g =nR..
Ortser: nR..

33. T'opon N mHaxomutcs Ha 60° ceBepHOU IIHUPOTHI.

Kakoii myTh coBepmIaeT 3TOT IyHKT B TEUEHHE l4. BCIEICTBHE

BpalieHus 3emMiii BOKpYT cBoeit ocu?

Pagnyc 3emmnu npussaTh paBHEIM 6000 KM.
B npsmoyronsaOM A4AON:
ZAON=90°—~NOK=30°.

Torma ANION-sin60°:§ . 3a ouH 9ac ropoa N COBEPIIUT Iy Th IO

Jyre, paBHOM 2—14 JUTMHBI OKPY>KHOCTH C paguycoM AN.

TaK‘lTO,ZZL'ZIZZAN: L.z.n.@
24 24

OrtBert: ~785 KM.

= 2501 = 785(km).
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34. Ha noBepxHOCTH 11apa JaHsl Tpu Touku. [IpsMonuHeiHble pac-
CTOSIHUS MeXAy HUMU 6 cM, 8 cM, 10 cm. Paguyc mapa 13 cm. Haitnurte
paccTosiHUe OT LEHTPa A0 MIOCKOCTH, IPOXOAIEH uepe3 ITH TOUKU.

B

[Ipoenem OO, nepnenaukysipao miockoctd AABC. Torga mpsi-
MoyroJibHbele TpeyroiabHuku 40,0, BO;0, CO,0 paBHBI 10 KaTeTy U
runorenyse (tak kak AO=BO=CO — paguyc mapa u OO,— obumi
kater). Tak uro O1—LEHTP OKPY>KHOCTH, OITUCAHHOM OKOJIO TPEYyTroJjb-
nuka ABC (01AZOIB:01C).

Jlanee, 3amerum, uto 6° + 8 = 107, Tak uto AABC IPAMOYrOIbHBIiL
¢ runoteny3oit AC. [Toaromy O, — cepenuna AC, Tak 4To

AOIZ% AC=5 (cm).
Hanee, B mpsimoyronbHoM A4AOO;:

001=y40 - 40% =137 =57 =12 (cw).

Ortsert: 12 cMm.

35. InameTp mapa 25 cM. Ha ero moBepXHOCTH JTaHbI TOYKA A U OK-
PYXHOCTB, BCE TOUKH, KOTOPOU yJasieHsl (1o mpsiMoii) oT 4 Ha 15 cm.
Hailinure paauyc 3101 OKpY>KHOCTH.

A

(700>

Panuyc mapa paBeH MOJIOBHHE AHaMETpa.
Tak 4yT0 AOIOBI% -25=12,5 (cm).
[Hanee, AAOB paBHoOGenpeHHsli (Tak kak OB=0A) u AB=15 cwm.
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Haiinem momans AAOB o gpopmyire:
Sios=/p-(p—40)-(p~OB)-(p—~4B) =

=,/20-(20-12,5)-(20-12,5)-(20—15) =75(cm). Ho S,0p =% -AO-BO.

Tax uro R=BO, = 23408 _ 275 _ 1),
40 15

Ortsert: 10 cMm.

36. Pagmyc mapa 7 cm. Ha ero moBepxXHOCTH JaHBI 1BE€ paBHBIE OK-
PYKXHOCTH, UMEIOIIHE OOIIYI0 XOpAY AITHHOM 2 CM.
Haiinute panunycsl OKpy>KHOCTEH, 3Hasl, YTO UX IUIOCKOCTH IEPIIECH-

JKYJISIPHBL.
B,
Eon N

i

W3 nentpa mapa O nposeneM neprneHaukynsapsl OO, u OB k mioc-
KOCTSIM COOTBETCTBYIOLINX OKpYyxHOCTeH. 13 Touek O; u B nposenem
neprnenaukysipsl OB u BB; k obweii xopae AC. Torna

AB[Z BIC=%AC=1(CM).

Hanee, B npamoyronsHoMm AO1AB;, ecmn O14=R u C\B=a, To nony-
YUM 01A2=01312+ABIZ, reRP=da+1B npsiMoyroiasHoM ABCB; 060-
3uaunM BC=R, BB,=b, Torna BC2=BB12+BICZ, T.e. R* = b*+ 1. Tax uro
a=b, 1o ectb O,B,=BB,.

Torna OO,BB| — xBanpart u ero auaronans OB 12:20182:2a2.

Janee, B mpsmoyronmsHoM AOAB, 0OA=7 cM, Torma
OA*=OB*+A4B/%, 10 ectb 49=2a"+1, a* =24.

Janee, R2=a2+1=25, taK 9o 01A=R=+/25 =5(cm).

OtgerT: 5 cMm.

37. Jan map pagmyca R. Uepe3 ogHy TOUKY €ro MOBEPXHOCTH IPO-
BCICHBI IB€ MJIOCKOCTU: I€pBasi — KacaTCJ/ibHas K 1Iapy, BTopas — 10/

yriaoM 30° k IepBoOH.
Haiigure nnomaab ceueHus.
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2

A B
Tax xax £0AB=30°, a OA1AB, to £LOAO=90°—-0,4B=90°—
-30°=60°.
Hamnee, B mpsamoyronsHoM AAO,O:

AO=A40-c0s£0,4A0=R-cos60°=R- % :g .
RY R
Tornma mmomane cedeHus paBHa S=mn -A012: n[?J = T

2
T
OtBer: —— .
4

38. NmMeeTcsa Tenmo, orpaHMYCHHOE ABYMS KOHIICHTPHYESCKAMH IIIa-
POBBIMH MTOBEPXHOCTSAMHU (ITOJIBIH mIap).

Jlokaxxute, 4YTO €ro CeyeHue IUIOCKOCThIO, MPOXOMSIIed dYepe3
HEHTpP, PABHOBEIINKO CEUYECHHUIO, KaCATeIIbHOMY K BHYTPEHHEH IIapOBOM
TTOBEPXHOCTH.

Jomyctum, 4To paauychl IByX IIApOB paBHBL R U R,. Torna

B npsMoyronsHoM AOO,A4:

042= 02— 00 =R} -R? .

ITnomans xacaTeaTpHOTO CEUCHHS paBHA

S=10,4*=1(R\*-R>?).

IInomans ceyeHus mapa IUIOCKOCTBIO, IMPOXOASILEH 4epe3 LEHTP,
paBHa pasHOCTH UTomazaei S=nR,*~mR,*=n(R,’~R,*). To ecTh MIOMALH
HCKOMBIX CEUECHUH PaBHBI.

Yto 1 TpedoBanoCh 10Ka3aTh.
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39. IlTap paguyca R xacaeTcs BCEX CTOPOH MPABUIBHOTO TPEYTOJIb-
HHUKa CO CTOPOHOH a.

Haiinure paccrosHue oT LeHTpa mapa A0 MIOCKOCTH TPEYroabHUKA

3amauda perreHa B yueOHuke 1. 195, ctp. 88.

40. Ctoponsr Tpeyromsauka 13cm, 14cm u 15cm. Haiinmure paccrost-
HHE OT IUIOCKOCTH TPEYTOJIbHHKA JI0 IIEHTpa IIapa, Kacaroulerocsi BCex
CTOpPOH TpeyrojpHuKa. Paauyc mapa Scm.

L Nc
(%

IIposenem OO, nepnenaukynsipHo miockocty AMNK. Tak kak
ctoponbsl AMNK xacatotcs mapa, T0 O4, OB n OC nepnesuKyisipHel
croporam AMNK. Torga mo teopeme o Tpex mepneHAuKyisipax 0,4,
O,B u O,C ToXe TepneHANKYISIPHBl K COOTBETCTBYIOIINM CTOPOHAM
AMNK.

[Hamee, Tak kak AAOO,=ABOO,=ACOQO; (110 KaTeTy U TUIOTEHY3e),
t0: 014=0,B=0,C. Tak yt0 O — UEHTp BIHCAHHOH OKPYXHOCTU B
AMNK. ITnomane AMNK paBHa:

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

Ho S=pr, Tax uto O14=r = s = 84_
p 21
[Hanee, B npsmoyronsHoM AAOO;:
00=yA40” - 40} =\5* 4> =3 (cwm).

OTBeT: 3 cM.

4(cm).

41. JTuaronamu pomoda 15 cm u 20 cm. IllapoBas nmoBepxHOCTH Kaca-
eTcst Bcex ero cropoH. Paguyc mapa 10 cm. Haligure paccrosiHue ot
LIEHTpa I1apa J0 MII0CKOCTH poMoa.
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[Mposenem neprnenukysap OO; K IIIOCKOCTH poMOa.

Otpesku OM=0ON=0K=0E=10 cM U nepneHIuKyIspHbl COOTBET-
CTBYIOIIMM CTOpOoHaM poMOa. Tak 4To 1o Teopeme O Tpex MepHeH.IH-
kymsapax O/M, O\N, OK u O\E niepnieHAuKYISIPHBI COOTBETCTBYOLIIM
croponam pomoda. [lanee, AOO,M=AOO,N=AOO,K=AOO,E (uio rurmo-
TeHy3e u karery). Tak uro O,M=0N=0,K=0,E u 3Ha9uT, O] — UCHTP
BIIICAHHOM B pOMO OKpY>KHOCTH.

6) B N

9

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

2 2
AD=1/ A0} + DO} =\/&ch +&BDJ =752 +10% =12.5 (cm).

Torna

SABCD%-AC-BD =%-15-20 =150 (cMm).

C npyroii CTOPOHHI,

S 150
Sapcp=ah=AD-NE. Taxk uro NE=248D - —~= =12(cm).
ABCD AD 12,5 ( )

Torza 01E=% NE=6(cm).

Hanee, B mpamoyronsaoM AOOE:
00, = JOE? - 0,E> =107 -6 = §(cm).

OrtBer: 8 cMm.

42. Yepes kacaTenbHYI0 K TOBEPXHOCTH IIapa MPOBEICHHI IBE B3a-
MMHO NEPHEHANKYJISIPHBIE TUIOCKOCTH, NEPECEKAIOIIIE IIap 110 Kpyram
pamuycoB 7y U 1,

Haiigure paguyc mwapa R.
A

24

70



IIposenem nepnenaukysipel OO 1 OO, K JaHHBIM TUIOCKOCTSIM.
ITo ycnosuro £0,40,=90°, tak uto 0040, — NpAMOYroJbHUK. To-

rna o teopeme I[udaropa O4 =R = \/ 00} +003 = \/ g

OtBet: i +77 .

43. Illap paanyca R BNucaH B yCEUEHHBIH KOHYC.

Yron HakioHa oOpasyromiei / K IIOCKOCTH HU)KHETO OCHOBAHHUS
KOHYycCa paBeH d. .

Haiinure pannycel OCHOBaHHI ¥ 00pa3yOIIyI0 YCEYCHHOTO KOHYCA.

B O, ¢
K
0
NP . S
A M O, D

PaccmoTpum oceBoe cedeHne, kotopoe siBisiercs Tpamnemnueid ABCD,
npuueM AB=CD. ZBAD=o. Ilposenem BMLAD. Torna BM=0,0,=2R.
B A4BM: I=AB= l_RM = _2R .
sina.  sino
Hentp BumcanHoit B ABCD OKpYXHOCTH JIEKHT Ha IEPECEUCHHU

ouccextpuc, Tak uto AO U BO — OUCCEKTPHCHI, TO €CTh ZBAO:%OL R

ZABO :% ZABC= 90°—%0c .

Tak uto AABO — TpSAMOYTOJBHBIN, TIOATOMY

2R -sin & R
BO=AB-sin/BAO=——2 —
sin o, o
cos —
2
Hanee, B mpsamoyronsaoM ABOO,:  BO, = \IBOz —0012 =
R 1-cos? « sin? « o o
= ~R*=R- 2 _R 2 _R[tg®Z = Rig—.
o 2 20 2 2
cos— cos S cos”—

Tak Kak OTPE3KU KacaTeNbHBIX, NMPOBEIACHHBIX M3 OJHON TOYKH K
OKpY>XHOCTH, paBHbI, To0 BK=BO, 1 AO,=AK.
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Torna AO, = AK = AB - BK = AB - BO;, =———-Rig—=
sina 2
.2
2R Rsing R(l—smzzj RcosZg o
= - 2 _ = 2 = Retg— .
e a a a . o a . 2
2sin—cos—  COS— cos—sin— cos—sin—
2 2 2 2 2 2 2

o a
OTtBeT: Rtg— u Rctg—.
g2 g2

44. JIpa paBHBIX IIapa paanyca R pacrojoXeHbI TaK, 9YTO IEHTP OA-
HOT'O JIC)KUT Ha MOBCPXHOCTU APYIOTO.

Haiinure anuHy JIMHAY /, IO KOTOPOU MEPECEKAIOTCS UX HOBEPXHO-
CTH.

3anaya perieHa B yueOnuke 1. 196, ctp. 90.

45. Paauycel mapoB 25 1M u 29 1M, a pacCTOSIHUE MEXIY UX LIEH-
tpamu 36 aM. Halinure mummHy nuHUM [, IO KOTOPOH MepeceKaroTcst uxX
MIOBEPXHOCTH.

PaccMmoTpuM cedeHue, MpOBEACHHOE Yepes IEHTPHI mapoB. Torma
JUHUS TIEPECEUCHHUS MApOB MPECTaBIsIeT cO00i OKPYKHOCTh pamuyca
AH, rne AH — Boicota B AOAO,, npoBeaeHHast k ctopone OO0,.

[Tnomans AOAO, paBHa

S=\p-(p-04)-(p-0,4)-(p-00,) =
= \J45(45 - 25)(45 - 29)(45 - 36) = 360(mv").

1
Ho ¢ npyroii ctopoHsl S:E 00,-AH, Tax uTO

=25~ 2360 50 0am).
00, 36
Hanee, wna nuauu [ = 2nAH = 2120 = 40n (am) = 47 (m).

OTBeT: 41t M.
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46. Haiinure paguyc niapa, olucaHHOTO OKOJIO KyOa ¢ peOpoM a.

A, C,

A c

PaccmoTpuM oceBoe ceueHne mapa, IPOXOASIIETo Yepe3 JUaroHalb
Ky0Oa. Tak Kak B NPsIMOYTOJILHOM MNapaiJiesienuieae KBaapar Jro00n
JUaroHaJW paBeH CyMME KBaJgpaToB TpPeX €ro W3MEpEeHHH, TO

AC*=a*+d* +a* u AC\=a+/3 ; Torma R:AO:% AC= .

3
5
47. JIoKaXuTe, 94TO LEHTpP Iapa, OMMCAHHOTO OKOJIO IMPaBUJIBHON
MMUpaMUbl, JICKUT HA €€ OCH.
3amava perieHa B yueonuke m. 197, ctp. 90.

48. Jlokaxwure, 4YTO LIEHTP IIapa, BIIMCAHHOTO B MPaBHIBHYIO MHpa-
MUJY, JE€KUT Ha €€ BBICOTE.
S

ITycte X Touka xacaHus mapa u 60koBoit rpanu ASB. U3 Touku X
npoBeneM npsamyo XM1.0,0,, tne 010, — muaMeTp mapa, IepreHIu-
KYJISIPHBIN IUIOCKOCTH OCHOBAHUSL.

Tornma no Teopeme [Tucaropa 8 AOXM:

XM=x/OX2 —OoM? =x/R2 —OoM? , Tne R — panuyc wapa.

Tak 4TO TOYKH KacaHMA IIapa ¢ OOKOBBIMM I'PaHSIMU JIEXKAT B IIOC-
KOCTH, NMEepHeHAUKYJIsApHOH quamerpy 0,0, U Ha paBHOM PacCTOSIHUU
OT TOYKHU M.

3Ha4YNT, BCe TOYKH KAacaHHUs MPHUHAAJIEKAT BIHMCAHHOI B ceueHUe,
nepneHaukysapaoe O0,, OKPYKHOCTH € IIEHTPOM B Touke M.
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Torna, Touka M JEXUT Ha OCHU MPAaBWIBHON NHpaMUIbl, KOTOpas
siByisieTcs BbIcOTOM. Tak uto u Touka O JIeKUT HA BBICOTE MPaBUIbHON
nmupamMubl. YTo 1 TpeboBaoch 10Ka3aTh.

49. Haiinute pagiyc mapa, OIMCaHHOTO OKOJIO MPABIIBFHOTO TeTpa-
37pa ¢ pedpom a.

[TycTs BeIcOTa TeTpasrapa DO, nepecekaeT MOBEPXHOCTh IIapa B He-
KOTOpOil Touke M. BbicoTa B NpaBUIBLHOW MHUpaMUAE MPOXOAUT YEPE3
HEHTP OKPY>KHOCTH, OMHCAHHOH OKOJOo ocHoBaHWA. Tak uto O;C —
panuyc onmcaHHO# 0koio ABC OKpyKHOCTH.

AABC paBHOCTOPOHHHH, TaK 9TO

0,c=ABV3 a3
3 3
Paccmotpum oceBoe cedenue mapa, cogepxkamiee Touxy C. ADCM—
MPSMOYTONBHBIN, TaK KaKk BIUCAHHBIA yron £DCM ommpaercst Ha aua-
metrp DM. Torma kater DC — ecTh cpegHee TeOMETPHIECKOe MEXILy

cBoel mpoekimeit u runotenysoil. To ecte DC= /DM -O\D.

B AO,DC: DO=+DC? -0,C?* =
DC? azx/g _ a\/g

DO, a2 2

Torna DM =

a

A paauyc mapa R :%DM = 46 .
50. B npaBuiabHON 4YETHIPEXYTOJIbHOW MUpPaMUIE CTOPOHA OCHOBA-

HUS paBHa d, a IUNIOCKUH yros Ipu BepluuHe paBeH o. Hailigute paany-
CBI BIIMCAHHOTO M OITMCAHHOTO LIAPOB.
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IIposenem B mupamupe Beicoty SO u SHLDC. Torna no teopeme o
tpex neprenaukyisipax OHLDC. Toraa, Tak kak ASDC paBHOOepeH-
HBIH, TO SH SBIsACTCS U MEIUAHOM, U OuccekTpucoil. Tak 4To

ae=% u scsu=%. B AsHc: sc=—HC ___ ¢
2 2 sin ZCSH i a
Sin—
2
sp=—1C ___a
@/CSH 5,0
2
6) AS
E
2
H 0

Janee B ASHO: OH=% . Tak uto SO =\SH* -OH* =

2
cos” —
a~cosa
2 —-1= . Hanee, ZSBM=90°, Tak kaKk 3TOT BIIHCaH-

. aa .
sin“ — 2sin—
2

HBIl yron omupaercs Ha auameTp SM. 3HaeM, 4TO KaTeT SIBISETCS
CPEIHHUM IMPONOPLHUOHATIBHBIM MEXAY THIOTEHY30H U MPOeKIUeH Kare-
Ta Ha PHIOTeHy3y, TaK 4To BS’=SM-SO, Tak uto
2 . a
a’-2sin—
BS* sc? 2 a

SO SO 4sin2%-a\/cosa 2sin%\/cosa

SM =
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a’ avcosa
=2R.

. a

4sin? = 2sin —

i R =

4sin%VCos a
a
2sin%\/cosoc

Jamee, paccMOTpUM CedYeHHE MHPaMUABl IUIOCKOCTBIO SOH.
00,=EO, — paauyc Bnucansoro mapa. Umeem ASHO ~ ASO,E:
O,E _ SO, - 00, _S0-00, Tax uto
SH OH SH

ﬁ . a~/cosa

2 .a 2 o a
_OH-SO _ ZSIHE B 2a \/cosortgz a\/cosa-tgz

Tak Kak paguyc ONMCAHHOTO LIapa R:% SM, To R =

Taxk uto

0= s~ a a - - -
* T+ 4asin2 1+tgg 2cos > 1+'[gg
2 5% 2 2 2 2
g
2
/ 2020 g leos % —sin % | cos & +sin &
_a cos 5 sin ) \/( > 5 > 2)
2cos & 1+tgg 2 cos & +sin &
2 2 2 2
o . o o
cos ——sin — 1-tg—
42 2 4] 2
. 2
COS — +sIin — l+tg—

51. B map pagmyca R BnmcaHa mpaBmiIbHast TPEYTOIbHAS THpaMuIa
C TUIOCKMMU YTJIaMH 0 TIPH e€e BepiunHe. Haiiante BRICOTY MUPaMU/IBI.
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IIposenem BoicoTy SO mupamunsl, 1 SHLAC. Tax xak AASC pas-
HOOEIPEeHHBIN, TO SH SBISICTCS U MEIUAHOM, U OuccekTpucoi. Tak 4ro,
ecnu AS= X, To

AH=ASsi %=X'sin% u AC=2AH=2'Xosin%. B paBHOCTOpOHHEM

.o
AC\B _2-X-s1n5-\/§

3 3
B mpsimoyroneaoM AASO 1o Teopeme [udaropa:

AABC paguyc onucaHHON OKPYXHOCTH paBeH AO=

SO=+48% - 40> :\/Xz—insin22= \/l—isinZE.
3 2 3 2

PaccmoTpum oceBoe ceueHue 1mapa, copaepikamiee Touky A.
ZSAD=90° — xak BIUCaHHBIA yroJ, onuparoouuiica Ha auameTp SD.
Tak kak B HPSAMOYTOJIBHOM TPEYrOJbHHKE KATeT SIBISAETCS CPEeIHHM
MPOTIOPIIMOHAIBHBIM MEXIY THIIOTEHY30M M MPOEKIMEH KaTeTa Ha T'H-

noteHys3y, T0 B AASD: AS’=SD-SO, X* =2R- X‘fl —gsinz% , TaK 9TO
X=2R [1-2sin? &
3 2

[TosTOoMy BBICOTa MUPAaMUABI paBHA:

SO=X- 1—isin23=2R\/1—fsin23-\/1—isin23=
3 2 3 2 2

=2R| l—isin22 .
3 2

52. TlpaBunbHas n-yrojbHas MpHU3Ma BIMCAaHa B HIap paguyca R.
Pebpo ocHOBaHMsI Npu3MBlI paBHO a. HalianTe BBICOTY NPHU3MBI IPH:
Dn=3;2)yn=4;3)n=6.
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Tak kak BIHCaHHAs MpH3Ma MpaBWIBHAs, TO BhICOTa OyJeT paBHA
mune otpe3ka 0,0, rae Touku O, u O ABISIOTCS LEHTPaMH OKPYKHO-
CTel, OMUCaHHBIX OKOJIO OCHOBaHUH npu3mbl. Torga

002:2001:2\/0132 —-0B? = 2\/R2 —b* te b=OB — pajanyc Ok-

PY’KHOCTH, OIIMCAHHOM OKOJIO OCHOBaHUs Npu3Mbl. Torna:
1) n = 3. B ocHOBaHWHU MIPHU3MBI JIEKHUT PAaBHOCTOPOHHHUH TPEYTOIb-

av'3
Huk. Tak uro b:T , IO3TOMY

3) n = 6. B 0OCHOBaHUM TIPU3MBI JIGKHUT MPABWIBHBIA MIECTHYTOb-
HUK. Tak uto b= a, mostomy OO,= 2\/R2 —a? .

53. CropoHa OCHOBaHUS MPABWIBHON 71-YTONBHONW MUPAMUIBI PaBHA
a, IByTpaHHbIN Yroj Ipyu OCHOBaHWM paBeH ¢. Hailinure panuyc mapa,
BIHCAHHOI'O B MUpaMuUay.

S

B npasunsHO# nupamune nposeneM Beicoty SO. Torna O — neHTp
OKpPY>KHOCTH, OTIMCaHHOM 0k0s10 ocHOBaHUs. Tak uro A4OB — paBHO-

360°

n

oenpennsiii 1 LAOB= . Hamee, mpoBenem OHL1BA. Torma mo

TeopeMe o Tpex nepnenaukyisipax SHLAB. Torna ZSHO=¢ (nuHei-
HBII yTOJI JAHHOTO JIBYTPaHHOTO YIJIa).
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B nmpsimoyronsaom AOHB:

BH a

= = , (tak xak OH — BbICOTa, MeaUaHa U

tg/HOB 1800

2Ag——

n
OuccekTpuca).
IlenTp BIHMCaHHON OKPY)KHOCTH JISKUT Ha INEPECEUCHUH OHCCEK-
_9

TpHC, Tak yTo O H— OGuccekTpuca yria @, Tak 4ro ZOHO| =—
B npssmoyronsrom AOO, H:

o
atg —
00, =0H - tgZOHO, =2 yckomsrii pamuyc.
180°
2tg ——
n

54. Haiigute paauyc 1Iapa, OINMCAHHOTO OKOJIO MpPaBHIbHOMN
N-YTOJIEHOW MUPaMUJIBI, €CIIM CTOPOHA OCHOBAHHS pPaBHA ¢, a OOKOBOE
peOpo HAKJIOHEHO K IUIOCKOCTH OCHOBAHUSI O] YTJIOM OL.

[Tposenem BrIicoTy SO mpaBmiIbHON mHpamugsl. Torga O — HEHTP
OKPYKHOCTH, OIIMCAaHHOW 0KO0JIO OcHOBaHusl. [ainee,
AO AO

cos ZSAO - coso

B mpsimoyromeaOM A4ASO: SA=

AO =LO (paguyc ONMMCAHHOM OKPYXHOCTH B HPaBUIBHOM N-
2sin 180
n
YTOJIBHUKE.
t
Torna SA = 4 Hanee, SO = AO-tga SLL L
. ° . 180°
2sin cosa 2sin
n n

PaccmoTpuMm oceBoe ceueHue IIapa, cojaepkamee TOuky A.
ZSAD = 90° kak BOMCAHHBIN YTroJj, OMUpAIOIIUAcs Ha nuameTp SD.
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Tak Kak KaTeT SBISCTCS CPESAHUM IPOMOPIHOHAILHEIM MEXKTy THIIO-
TeHy30i1 i IPOCKIMeil KaTeTa Ha THIIOTeHy3y, To AS” =SD - SO (B AASD).

> . 180°
482 a“ -sin
Tak uto SD = = n =
N . 2 180° 5
8sin“——cos” a.- atga
n
_ a B a
8sin sinocosa.  4sin sin2a
n n
Torma SO, _1 SD = a — — HCKOMBIA paauyc.
2sin2q - sin——
n
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§22. O0BbeMbI MHOTOTPAHHUKOB.

1. Tpu naTyHHBIX Ky0a ¢ peOpamu 3 cM, 4 CM U 5 CM TIepeIUIABICHBI
B oquH Ky0. Kakoe pebpo y atoro ky6a?

O0beM HOBOTO Kyba OymeT paBeH cyMMe OOBEMOB TpeX IaHHBIX
Ky60B. To ecth V=V +Vy+73. Ho 06beM ky6a paBen V=a’. Tak 4To
a=3ai +ai3+as —333 147 453 =6 (cm).

OTBeT: 6 cM.

2. Meraummdyeckuid Ky0 mMeeT BHemHee pebpo 10,2 cM m maccy
514,15 r. TonmuHa creHok pasHa 0,1 cm. Haliqure mioTHOCTh MeTai-
J1a, U3 KOTOPOTO CAeNaH Kyo.

Pebpo BHyTpennero xy6a pasHo b = a—2:0,1=10 (cm).
O0beM MeTaluia paBeH pa3HOCTH 00bEMOB KyOOB:
V=a’-b’=10,2’-10"=61,208. Torza mioTHOCTH

m_ 514,15

=—= ~ 8.4 r/em’.
vV 61,208

3. Ecin xaxkoe pedpo KyOa yBenn4uTh Ha 2 CM, TO €ro 00beM yBe-

nuunBaetcs Ha 98 oM. Uemy paBHO pebpo kyGa?
3amauda perreHa B yueOnuke 1. 200, ctp. 99.

4. Ecnn kaxmoe pedpo kyba yBennuuth Ha 1 M, TO ero o0seM yBe-
mmautes B 125 pas. Haitnute pebpo.

ITycte pebpo kyba paBHO a, TOraa €ro 00BeM V=d’. lanee, pebpo
HOBOrO Kyb6a paBHO a+l, ero obwem V =(a+1)’. Tlo ycnoBmio:

3
V_1:125, (a+31) ~ 125, a+1
V a a

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

5. Kupnnu paszmepom 25x12x6,5 umeer maccy 3,51kr. Haiinure ero
IUIOTHOCTb.
Haiiiem o6beM kuprmda: V= 25-12-6,5 = 1950 (cm”).

Hanee, 3,51kr=3510r. Tak 4T0 IJIOTHOCTH
_m _3510_ 1,8 (r/ev).
Vo 1950
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6. TpeOyercst yCTaHOBHTH pe3epByap UL BOABI eMKOCTHIO 10 M Ha
wiomaake pasmepom 2,5m x 1,75 M, ciyxaieit ayis Hero qHoM. Haii-
JIUTE BBICOTY pe3epByapa.

IInomane nua S =2,5-1,75 =4,375 (Mz). Tak xak
V=5-h, 10 h="-=—2_ <229 ().
S 4375

7. U3mepenns npsaMoyronbHoro napamienenumnena 15m, 5S0m u 36Mm.
Haiinure pebpo paBHOBEIMKOrO eMy KyOa.

O6beM mapannerenunena paset V =15-50-36 = 27000 ().
Iycts pebpo Ky6a a, Torna V=a". To ecTb

a=+/27000 =30 (m).

8. M3mepenns npsmoyroiasHOTO Opycka 3cM, 4cMm 1 Scm. Ecin yBe-
JMYUTH KaXkoe pedpo Ha X CaHTHMETPOB, TO HOBEPXHOCTh YBEIUYHUTCS
Ha 54 cM”. Kak yBenmuutes oobem?

[Tnomans MOBEPXHOCTH  HPSMOYTOJBHOTO — Hapajuielienunena
S=2-(ab+bc+ac), rne a, b, c — ero u3mepenus. [nomans noBepxHOCTH
JAHHOTO Opycka paBHa S=2-(3-4+3-5+4:5)=94 (cm?). Toraa ruromamb
MOBEPXHOCTH  HOBOro  Opycka  S'=2-((X+3)(X+4)+H(X+3)(X+5)+
+HXH4)(X+5))=6X+48 X+94=S+54=148 (cm?). Tax ut0

6X*+48X+94=148

X+8X-9=0, X=—9 umu X=1. Kopenp X=—9 He MOIXOIHT, TaK KakK
MHaYe pa3Mepbl HOBOrO OpyCKa OTpULATENbHbL. 3HAYUT, X=1.

V' 4.5-6 6
Tak yt0 —=—"—=—
V345 3

=2. O0beM yBenuuuTcs B 2 pasa.

9. UyryHHast TpyOa UMeeT KBaJpaTHOE CEUCHHUE, €¢ BHEIIHSS [IIHPH-
Ha 25 cMm, TonmmuHa cTeHOK 3 cM. KakoBa Macca MOrOHHOTO MeTpa Tpy-
65! (IIOTHOCTH uyryHa 73 r/em’)?

Haiinem BHyTpeHHIOIO MIHPHHY TPYOHI y = x—2-3 = 25-6 = 19 (cm).
Torna mromanp cedeHus paBHa S = xz—y2 =25219" =264 (CMZ) A 00b-
eM Metpa Tpy6sI ¥ = 5-100=26400 (cm).

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

10. Yemy paBeH 00BeM IPSMOYTOIBHOTO MapajuIeiIenune/ia, JUaro-
HaJlb KOTOPOTO ¢ COCTaBJISET C IUIOCKOCTBIO OCHOBaHMS yroi o, a ¢ 00-
KOBOM TpaHbi0 — yrodi ?
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B AACCII
C,C=AC;-sino=asina..
AC=AC;-coso=acosa.. Jlanee,

B AC]D]A
D,C=AC;-sinf=a-sinf.
DC=D,C\=asinP. Torga

B AADC 1o Teopeme ITudaropa:

AD:\/AC2 -DC? =4/a® cos? a—a? sin? B :a-\/cos2 o —sin’ B.

O0BeM MPSMOYTOJIBHOTO ITapaJUISNIeITUIIE/Ia PaBeH IPOU3BEICHUIO TPEX
ero u3MepeHuii, Tak uto V=4D-DC-CC; =a’ sino.-sinp \/cos2 a—sin’p .

11. B mpsiMoM mapajurenenuneie CTOpOHbI OCHOBaHUS a U b o0pa-
3ytot yroxn 30°. bokoBas moBepxHOCTE paBHa S. Haiinure ero oopem.
3amada pemreHa B yaeOnuke 1. 201, ctp. 100.

12. B npsiMoM mnapajuiesienunee CTOPOHbI OCHOBaHMS 2+4/2 ¢M H
ScM 00pa3yroT yroa 45°. MeHbIas TMaroHaab paBHa 7CM.
Haiinure ero oobem.

A G
: "“ D'
BLeT . _.--
445~ "=~ c
A D

B ocHoBaHum napajjeiienuneaa JCKUT napauiejorpaMm ¢ mjiomia-

mbi0 S=AB - AD - sin 45° =24/2 5. g =10(cM).
Hamee, B AABD 1o TeopeMe KOCHHYCOB:

BD =\ AB® + AD? —2- AB- AD -cos45" =

—Jsus-z-zﬁ-s-% =13 (em).
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Torma 8 ABDD; nio Teopeme [Tudaropa:
DD, = \/BDI2 —-BD? = x/72 —13 = 6(cm). [TosTOMy
V=S8 DD =60(cy).

13. OcHoBaHme TPSMOTO TapaUIeNenuIIea — poMO, TUIOMIAIh KO-
TOpPOTO 1M [Tnomans guaroHaabHBIX CEYEHHH 3 MU 6 M. Haiinure
00BeM mapaiesienumesa.

Y L,

i

OcHoBaHUe MapajuieNenunena — poMo, ¢ IIOIIAIHI0
:%ACBD:l (m?). Tax 4To
AC'BD=2(M2). JnaronanbHble cedeHuss — mpsMoyronbHUKH ACC A,
u BDD/B, ¢ mnomansmu S,=AC-CC, u S,=BD-DD,. Torga
S1:8,=AC-BD-CCy* =2CC\* = 3-6 = 18 (M?), Tak ur0o CC,=3 (M) 1
V=S-CC=1-3=3 (m?).
14. PemuTe npeapIaymIyro 3agady B 0OIIeM CiTydae, €CITU IUIOMIaIh

pomba Q, a TUIOMAAN AWATOHANBHBIX ceueHnid M u N. B ocHOBaHHMU
JIEKUAT pOMO.

Ilycts d| u dy — nmaronamu pomoda. Torma Q:% d-d,. Inaronanb-

HBIMH CEUCHUSMU SIBIITIOTCS MPSIMOYTOJIBHUKH, Y KOTOPBIX OJHOM CTO-
POHOI1 SIBIIIETCSI TUArOHAIh poMOa, a JPYroi — BEICOTA MPSIMOTO Ta-
panenenuena.

Tak 4TO X MJIOLIAIN:

M=d;-hu N=d,h, rne h— BbIcoTa.

Torna MN = d,-d>-h* = 20h. Otkyna h* =A2/[—]QV u

h= ﬂ;Torzxa V=0Q-H-= M
20 2
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15. OcHOBaHME HAaKJIOHHOTO Mapajielenunena — KBaapar, CTopo-
Ha KoToporo paBHa 1M. OnHO 13 GOKOBBIX pedep paBHO 2M K o0Opazyer
C KOKI0H M3 MpHiIeXalnX cTOPOH ocHOBaHUs yron 60°. Haiinure 0056-
€M TapauleNennIe s1a.

A D
U3 Toukm Al MMpoBEACM MCPHCHAUKYJIAPbI K CTOPOHAM OCHOBAHHUA

AD n AB. Torna AA4,-c0s60°=2-0,5=1mM=AD. Tak 4T0O OCHOBaHUEM TEP-
HNeHauKysapa apnserca Touka D. [anee, A4,-cos60°=1mM=AB, Tak 4ro
OCHOBaHHE TEPIICHANKYIISAPA, OMYIICHHOTO U3 TOYKU A Ha AB Oyzer B
touke B. To ectb A|DLAD u A|BLAB. Torna no Teopeme o Tpex nep-
nenaukyisipax 4;CLDC u, coorBerctBeHHo, A;C1BC. Tak yto A|C —
BBICOTA TapajUIeIIeHIe a.

B kBanpare ABCD nuaronans AC = \/EAB = \/5 (m). Torma

B nipsimoyrosibHOM A4 A4, C no Teopeme [Tucaropa:

A,C= 44} — AC? =J4-2 =2 (m). Tax ut0
V =S,pcp- AC = AB* - A4C =1-42 =2 ().

16. I'panu mapannenenuiena — paBHbIE POMOBI CO CTOPOHOI a U
OCTpPBIM yriioM 60°.
Haiinute 06pem mapasienenunesa.

[Mposenem nepnenaukynsp 4,0 K TUIOCKOCTH OCHOBAHUS, a TaKXe
AMLAD n A K1 AB. Tlo Teopeme o Tpex neprneHaukynsapax OM1AD u
OK1AB. AAAM=AAA,K (no rumoteny3e AA; U OCTpoMy Iy

LA\ AM=/4,AK=60°). Torna AK=AM=AA1-cos6O=% .
Hamee, AAMO = AAKO (1o THIIOTEHY3€ U KaTeTy).
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Tak uto LZKAO=Z0OAM=30°.
AM a a _ ax/g

0= = =— ==Y
cosZMAO  2c0s30° /3 3
B mpsimoyroneaoM A4A4,0 1o Teopeme [Tudaropa:

2
4,0 =44} - 40? = |a® —% :a\/?

OcHoBaHue napajjeicnuneaa — p0M6 C IIomaabro
V3

2 >

2 3
Torz[aV=S~A10=ﬂ-a\/Z:a—,
2 3 2

S=AB-AD-sin/BAD=a-a-sin60° =

17. Kaxxmoe pebpo mapamenenuesa paBHo 1cMm. Y omHON U3 Bep-
IIMH NapaJUIeNeluIIeia Bce TPU IUIOCKUX YIJIA OCTPBIE, IO 20, KaXKIbIH.
Haiinure 00peM mapasmrenenumnesa.
B, C,

A M D

[Mposenem nepnenaukynsip 4,0 K TUIOCKOCTH OCHOBAHUS, a TaKXe
AMIAD n A KLAB. Torna mo TeopeMe O Tpex NepHEHANKYIsIpax
OM1AD u OK1AB. AAA\M=AAA K (110 THIIOTEHY3€ U OCTPOMY YTIIIY
2a). Tak aro AK=AM=AA,-cos2a=cos2a. Jlanee, AAMO=AAKO (1o
TUIOTeHY3¢e U KateTy). Tak uto LKAO=/MAO=q..

0= AK  cos2a
cos ZKAO  cosa.

Hamnee, B mpamoyronbHOoM A4A4;0 o Teopeme ITudaropa momygaem:

2 2 2
4,0 = ’AAIZ—AOZ :\/l_cos 220c :\/cos a 2cos 20 _

CosS A CoS ™ a

1+ cos2a —1-cos4a cos2o —cosda Jsina-sin3a
= 5 = 5 = (CM)'
2cos“a 2cos“a cosa
Janee, ocHOBaHME TapaJlICICIIUIIEa — POMO C TUIOIIAIBIO
S=AB-ADsino=1 - 1sin2a=sin20 (cM?). Toraa oGbem
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vsinasin3o  2sinacosow/sinasin3a

cosol cosal
— 03 : 3
=24/sin” asin3a (cm).

18. B mapamtenenunesne JUIMHBI TpeX pedep, NCXOSIINX U3 OJHOH
BEPIIUHEI, paBHHI ¢, b, c. Pebpa a n b B3aMMHO NepIeHANKYISAPHEI, a
pebpo ¢ obpasyer ¢ KakIpIM U3 HAX yroa o. Haiimure o0bem mapaie-
JeTTUIea.

V=8-AP =sin2o-

OcHoBaHUe Mapajenenunena — npsMoyroinsHuk ABCD co cropo-
Hamu AB=a u AD=b. Ero mnomans S=4B-AD=ab. U3 Touku A, npose-
JIeM TepHeHIuKyIsIpel 410 K TIOCKOCTH OCHOBaHUS, a Takke A\ MLAD
u A1K1AB. Torga mo teopeme o Tpex mepneHAuKymsipax OML1AD wu
OK1AB. Jlanee, AAA\M=AAA,K(110 TUIIOTEHY3€ U OCTPOMY YTy O).
Tak ato AK=AM=AA;- coso=c-cosal..

Hamee, AAMO = AAKO (A0 — obmas cropona u AK=AM). Tak aro
ZMAO=/KAO=45°. Torna

0= AM =C'Cosa=c\/500sot.
cosZMAO  cos45°

B A4A4,0 no teopeme Iudaropa momyvaem:

AIO:\/AAIZ—AO2 :x/cz—Zczcoszoc :cx/1—2cosza =c-v—cos2a .
Torna V =S pcp - 40 = abeN—cos2a. .

19. o cropoHe ocHoBaHus @ 1 OOKOBOMY pelOpy b HaiauTe 00BEM
NPaBWIBHOM MPU3MBIL: 1) TPEyroibHOM; 2) 4eThIpeXyroibHOn; 3) mec-
TUYTOJBHOM.

O0BeM Tpu3Mbl paBeH V=S, -h, e h — BbicoTa. Ho B mpaBuIib-
HOH NpHU3Me BBICOTa paBHa OOKOBOMY peOpy, Tak uTo s = b (1o ycio-
BUO) U V' = b-S,,. Torna:

1) OcHoBaHMe — paBHOCTOPOHHWI TpeyronbHUK. Ero muromans
paBHa:
2 2
Soen = a f . Torma V = ba4\/§ .
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2) [Tmomans KBagpaTa SOCI,:az, V=ba*.
a

VAVAN
VAV

3) IIpaBUIIBHBIA MECTHYTOJIBHUK MPEACTABISET COOON IIECTh paB-
HOCTOPOHHUX TPEYrOJIBHUKOB CO CTOPOHOH a. Tak uTo

azx/g _ 3a2\/§

Soen =655 =6- 4 5
- 3ba22ﬁ .

20. JlepeBsiHHAs TUUTA B (hOpME MPaBUIIBHOTO BOCBMHYTOJIBHUKA CO
cropoHot 3,2cM. u tonmumHou 0,7cM mmeer maccy 17,3 r. Haiigure
TUIOTHOCTH JICpERa.

c B

B ABCO: Z0CB=90° u ZBOC=22°30'.
Torma

CB AB 1,6
0= = = - (cM).
tg/BOC  2tg22°30'  tg22°30

JHanee, miomazns MpaBUIbHOIO BOCBMHUYTOJIBHUKA
4-32-1,6 20,48

S:S-SAOB=8-1-AB-OC:4AB.C0: = (cMd).
2 1922°30'  tg22°30'

14,36 3
Torma o0beM TpyOBI V =S-h=——"— (cM).
8 by w230 )
Tance, p= 173192230 o f v |
14,336 om’
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21. JluaroHans NpaBUIBHON YETHIPEXYroJbHOM MPHU3MBI paBHA 3,5
CM, a InaroHaib OOKOBOI rpaHu 2,5 cM.
Haiinute 00beM pu3MEL.

PRI F S
-

A D
Taxk xak mo ycioButo npusma npasunbsHasi, To CC1LDC u DCL1AD.
Tak uro mo Teopeme o Tpex nepneHaukyisipax C;DL1AD. Jlanee, B
npsimoyrosibHoM AACD no Teopeme ITudaropa Haxomum:

AD =\ AC? —-DCE =352 =2,5% =6 (cm).

Tornma B mpsimoyronsHOM ADC, C 110 Teopeme [Iudaropa Haiigem:
C,C =4/DC2—DC? ={DC? - 4D? =257 6 = 0,5(cm).
Tanee, V =S pcp - CCy = AD*-CC; = 6-0,5 =3 (cm).

c

22. CTopoHa OCHOBaHHMS IPAaBUIILHON TPEYTOIbHOM MPU3MBI paBHA d,
GOKOBast TOBEPXHOCTH PABHOBEIIKA CyMME OCHOBAHHH.
Haiinure ee 00beM.

[Tnomans ocHOBaHKs paBHA IUIOMIAIM PAaBHOCTOPOHHETO TPEYrojb-
1
Jaree, momans OOKOBOW MOBEPXHOCTH PaBHA MPOU3BEACHUIO Tie-
pUMETpa OCHOBAHHUS Ha BBICOTY, TO €CTh Sgo =3¢ - . Ho mo ycrnoBuro

2
Seox=280cu - 3a - h = 2614\/5 , h= af .

a? 3'ax/§_a_3
4 6 g

HHKa CO CTOpoHOH a. Tak 4to S, =

Torma V =S, -h=

23.B mpaBWIBHON IMIECTUYTOJBFHON MPU3ME IIIOIIAh HAUOOJIBIIIETO
JIMArOHATLHOTO CEUeHHs 4M’, a PACCTOSHHE MEX/IY ABYMs IPOTHBOIIO-
JIO)KHBIMH OOKOBBIMHU TPAHSIMU 2M.

Haiinute 00beM mpHU3MEL.
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Y
‘S.

~

HaunGonbiie nuaronanbHoe ceyenne — 310 AADD. Torma AD —
IUaMeTp OKPY)KHOCTH, OIMCAHHOW OKOJIO IPABHIBHOTO IIECTHYTOJb-
Huka. Tak uto AD=2R u AB=AM=R. ZMAB naiinem o ¢popmyie:

180°-(n—2) 180°-(6-2)
n

4MAX:%LMAB:60° u MX:%MB=%-2=1(M)-

ZMAB = =120°. Torma

Janee, B mpssMoyTonbHOM AAMX:  AM= MY 12 23 )

sin ZMAX ?
23

Tak uto R = AM—— (m).

4f

3uaunt, AD =2R =—— (M).

4.3
A TOCKONBKY S 44 p p = A4 - AD =4 M, T0 AA =—= = 3 (M)
43
Janee, miomans OCHOBaHMS paBHA ILUIOLIAAU LIECTU PABHOCTOPOH-
HHX A, TO €CThb Syey = 6-Syri0 =

=6- MO AO-sin60° =6-— [iJ */__zf(M)

Torna V = Sy, - A4 = 243 /3= 6().
OtBeT: 6 M.

24. B HaKJIOHHOH MpHU3Me MPOBEACHO CEUEHHE, MEePICHINKYIIIPHOE
OOKOBBIM pebpaM U TiepeceKaroliee Bce OOKOBBIE pedpa.

Haiinure o0bpeM mpu3Mbl, ecnd Imiomans cedeHuss (J, a OOKOBBIE
pebpa paBHsI /.

3ajaya periena B yueonuke 1. 202, ctp. 102.

25. BokoBble pedpa HaKJIIOHHOHM TPeyrojbHOU MPU3MBI paBHbI 15M, a
paccTosiHIEe MEXIy COJEPKAIMMHU UX MapajuIebHBIMU MPSIMBIMU 26M,
25m u 17m. Hatinure 00beM IpPU3MBL.
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[IpoBenem ceuenue, neprneHAUKYIIpHOE OOKOBBEIM pebpam. Iloiry-
yntcst AMNK co cTOpoHamH, paBHBIMH PacCTOSHHAM MEXIy Tapain-
JIETIbHBIMU TIPSIMBIMH, COJIEPKaIIMU OOKOBBIE peOpa IPHU3MBL.

Hcnonp3ys 3amady Ne 24, uMeeM, 4To: 00bEM MPHU3MBI PaBEH IPO-
W3BE/ICHUIO ITUIOLIAIN CEYCHHMs, IPOBEIECHHOTO MEPHEHANKYISPHOTO
6oKkoBBIM pebpam, Ha anuHYy O0KOoBOrO pebpa. anee, HalineMm 1o ¢op-
myiie ['epona Syk:

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

26. Boruucnure npomycKHyIO CriocOOHOCTD (B KyOMYECKHMX METpax
3a 19) BOZOCTOYHOH TPYOBI, cE€YeHHE KOTOPOH MMEET BHJA PaBHOOE-
PEHHOTO TpeyToJIbHHUKA ¢ OCHOBaHMEM |,4M u BeIcoTOH 1,2M. CKOpOCTH
TEYEHUS BOIBI 2M/C.

Ecnmu d — pnmua TpyO, KOTOpYIO MpoXomuT Boaa 3a 1 dac, To
V=S-d=S-v-t, Tne v — ckopocTb TeueHus Boabl 3a =1 gac=3600 cek.
S — IuIoImaak TPEeyroJbHNKA, TaK YTO

S 25-1,4~1,2:0,84(M2), ITO3TOMY KOJIMYECTBO TPOIISAIICH BOIBI

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

27. CeueHue Xele3HOAOPOKHOM HACBHIIM HMMEET BHJ Tpameluu ¢
HIDKHEM OCHOBaHHEM 14M, BepXHUM 8M H BBEICOTOII 3,2M.

Haiinure, cKonbKko KyOMYECKHX METPOB 3eMIIM NMPHUXOANTCS Ha 1kM
HAaCBIIH.

JKenesHomopoxHast HACHIIH MPEACTABISIET COOON MPSAMYIO IPU3MY C
OCHOBaHHMEM B BHJE Tpaleluyd M BHICOTOH, paBHOH OOKOBOMY peOpy
mmHo# 1 kM=1000 m. Torma

_a+b 14+8

V=S, h= > -l-h=T~3,2-1000:35200(M3).

ocH
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28. B mpsmoit TpeyroiapHON MpHU3ME CTOPOHBI OCHOBAaHUM paBHBI
4cMm, S5cm u 7cm, a 60KOBOe pedpo paBHO OOIBIIEH BRICOTE OCHOBAHHUS.

Hatinure 00beM MPU3MBL

Haiinem nnowanb OCHOBa:I/IH HochopMyne I'epona:
Soen = P(P=a)(p=b)(p—c) =
= J8-(8=4)-(8=5)-(8—7) = 4/6 (cM?).
[anee, BbICOTa MPU3MbI paBHa OOKOBOMY peOpy, TO €CcTh OOJbLIeH

BBICOTE OCHOBaHUs. bornbllas BeICOTa OCHOBAaHUS Ta, KOTOpasi MPOBEe-
Ha K MEHbIIIEMY OCHOBaHUI0. Toraa, eciy oHa paBHa /i, TO

Soen = %ah =446 (cM?). Tak uto /h = 25 26 (cm).
a

Hy, 1 V =S, -h = 46 -24/6 = 48(cn).
Ortser: 48 cv’.

29. Ilnomane OCHOBAaHUS TPSAMOW TPEYroJbHON NPU3MBI paBHA
4CM2, a TuTomanyd OOKOBBIX TpaHeld — 9 CM2, 10 em® 1 17 em’.
Haiigure o0beM.

BokoBrle rpaHu HMPU3MBI — 3TO MPSAMOYTOJNBHUK C OJHON U3 CTO-
POH, paBHOI JyTnHE OOKOBOTO pedpa, To ecTh AA,, a Ipyroit — paBHOH
ctopoHe A4ABC, nexamiero B ocHoBaHHH. [laiee,
Syaps=AB- A4 ;Spccp, =BC BBy ; Scc 44 =AC-CC.

9 10 .17

Tak uto B AABC: AB=——, BC=——, AC=——.
A4, A4, A4,
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Torpa monmynepumerp p= %(AB +BC+ AC) = % .M no dopmyne

I'epona:
S4sc =+p(p—AB)(p-BC)(p— AC) , T0 ecTh

_ |18 9 8 1
A4, A4, A4 A4
4= % CAA2=9, mwm AA, =3 (cm). i H=3(cm).
1
Torma V= Sizc -A4\= 4-3=12(c™).

30. OcHOBaHME MPU3MBI — TPEYTOJILHHUK, Y KOTOPOTO OJHA CTOPOHA
paBHa 2cM, a JBe Apyrue — mo 3cM. bokoBoe peOpo paBHO 4CM H CO-
CTaBJISIET C TUIOCKOCTHIO OCHOBaHUS yroi 45°.

Haiinure pebpo paBHOBENNKOTO KyOa.

[Iposenem neprnenaukysap A;O K IIOCKOCTH OCHOBaHus. Toraa
B IpAMOYronsHOM A4A4,0

V2

A0 = Ad, sind5° =4 5= = 22 (em).

Janee, Haiinem ruioma > OCHOBaHUS MO GopMyJie:

Soen =V P(p~ AB)(p ~ AC)(p~BC) =

= \/4 -(4-2)(4-3)(4-3) = 22 (cm). Janee, 00beM MPHU3MBL:
V =8y 40 = 242 -24/2 =8 (cv?). OGbem ky6a pasen

V1=a3. Torma, ecmu V=V =28 CM3, rod=8ua=2 (cm).
OtBeT: 2 cMm.

31. OcHoBaHHEM HaKJIOHHOM MpPU3MBI SABISETCA PaBHOCTOPOHHUM
TPEYTOJBbHUK CO CTOPOHOM a; OJHAa M3 OOKOBBIX I'paHEel MEpHEHANKY-
JSIpHa OCHOBAHUIO U SIBIISIETCS pOMOOM, y KOTOPOTO MEHBINasi JHaro-
HaJlb paBHA c. Halinute 00beM pu3MBl.
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A

A HB
[TycTs Tpans AA,B,B sBusiercst poMOOM M NEpIEHIUKYJISIPHA OCHO-
BaHuto. Torma npoBeaem A H1AB Tak, yto noxyuyum 4;H — BwicOTa
23
a3

4

npu3Mbl. AB=AA,=a. [Inomans AABC paBHa S,c=

Hamee, mromans AAA4,B paBHa:

Saa = %AB A4 H = %AlH . C Ipyroii CTOpOHBI

Saap =+ P(p—AB)(p—AA)(p— 4B) =

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

_\/2a+c c ¢ 2a-c _c ,4a2—cz.

2 22 2 4

28448 cv4a® - ¢*

Tak 9ro 4H = =
a

2 [
Tanee, V=S, - AH =2 3¢ Vaa? —c? =% \12a2 ~ 362 .
OCH 1 4 > 3
a

32. Yemy paBeH 00beM MPSIMOi YETHIPEXYTOJIbHOM MPU3MBI, €CITU e
BBICOTA /1, AMAroHalN HAKJIOHEHBI K IMJIOCKOCTU OCHOBAHMS O[] YIIIaMU
0 ¥ B ¥ OCTPBIN yroN MeXIy JUaroHaIsIMU PaBeH Y ?

Ci
D

B npsmoyronsaeix AAC,C u ABDD, nmeeMm:
ac CG_h gy DD b
tgo  tgo tgf  tgP
[Tnomans yeThIpeXyroyibHUKA paBHA MIPOU3BEACHUIO IUaroHanei Ha
CUHYC yIJla MeX1y HUMH. Tak uTo
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1 W siny

Soey =—=AC-DB-siny = .
R ! 2tgotgP
3 .
Torma o6vem V =S, -h= sy .
2tgotgP

33. Ilo cropoHe ocHOBaHUsI a U OOKOBOMY peOpy b Haiinure 00beM
NpaBWIBHOM mWpamunsl: 1) TpeyroiabHOH, 2) HYeTBIPEXyroJbHOM,
3) mecTHyTOIbHOM.

B npaBunsHOI nupamue BHICOTA TPOXOAUT Yepe3 LEHTP OKPY)KHO-
CTH, OIIMCAHHOM OKOJIO OCHOBaHMUsI. Torma

1) ITnomaae ocCHOBaHMS paBHA MJIOIMIAAN PAaBHOCTOPOHHETO TPEYTOIb-

azx/g av3
3

HUKA: S, = 7 Paguyc onucanHoit okpyxHoct A0 =——. To-

raa B AAO,0:

2 2 2
00, =440} - 40? =\/b2 —%=\/3I)Ta.TaK 4TO
1 1 &3 /3b2—a2 a’ St
V=<8 .00 =—- N Y & Y% S
grom PHLT 3y 3 12
0O,

B
2) OcHOBaHHME — KBaApaT C IUIOMAABIO So=a’. Pamuyc ommcaHHOi
OKpy)XHocTu AO  paBeH  TNOJOBMHE  JHAaroHalmd  KBajpaTa:
AC  av2
AO:7= 5 . Hanee, B AAOO;:

2 2 2 a2 2b2—a2
00, =4/AO0{ —A40* =,|b* —— = | ~——— . Tax uT0
2 2
2_ 2 2
a*- Zb—a=%\/4b2—2a2.

1 1
V ==8,0 - 00, =~
3 OCH 1 3 )
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3)[Inomans OCHOBAaHMS paBHA IUIOUIANM MPABWIBHOTO IIIECTH-
YTrOJbHHUKA, TO €CTh IUIOIIAU IIECTH PABHOCTOPOHHUX TPEYTrOJIHLHUKOB

CO CTOPOHOMH a.
2 7 z.2
a43 =3 ;a . Hanee,

Pagmnyc onmicaHHO# OKPYKHOCTH PaBeH CTOpOHE OcHOBaHUA AO=a .
Torma B AAOO;:

00, =\[40? - 40 =\b* —a® . Hyn

2 2
V:%Smmoo1 =%-3*§“ b2 - =%~\/3(b2—a2).

0,

Soen =6-Spupo =6-

D
C

34. CtopoHa OCHOBaHUS MIPABUJILHOM IIECTUYTOIBHONM MUPAMUIHI 4,

a JBYTpaHHBII YroJl Ipyu OCHOBaHMHM paBeH 45°. Haiinure o0beM nmpa-
MUJIBL.
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ITposenem BeicoTy nmupamunael O;0. B npaBuibHON nupaMuae Bbl-
coTa MPOXOAUT 4Yepe3 LEHTP OKPYKHOCTH, BIIMCAHHOM B OCHOBAHUE.
Torga mnposegem OFEL1AB. Tlo TeopeMe O Tpex MEPHEHIUKYISIpax
O\E1AB. Tak uto OE — paauyc BIHCAHHOW OKpPY)KHOCTH, a
Z0EO=45° xak NTMHEWHBII yroj IaHHOTO JIBYTPAHHOTO yTa.

Torma OF =r = a

3
5
Hanee B AO,OE:

N5

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

Jlanee miomanbs OCHOBaHMS paBHA IUIOLIAAW 6 PaBHOCTOPOHHHUX
TPEYTOJbHUKOB CO CTOPOHOH a:

3«/§a2
2

. Tak 4uto

SOCH =6 'SAABO =

3 2 2 4

35. BokoBble pebpa TpeyroyibHOM MUpaMHAbI B3aUMHO IEpHEHIN-
KyJISIpHBI, Kax10€ pedpo paBHO b. Haiinnte 00beM mupamMupl.

0,
(]

IMposenem Beicoty OO, nupamusl. Ilockonbky Bce 60KOBEIE pedpa
PaBHBI, TO BBICOTA MHUPAMUABI IPOXOANUT Yepe3 HEHTP OMHCAHHOW OKO-
JI0 OCHOBaHUSA OKpYKHOCTH. Tak uto AO=R.

Janee B paBHOOenpeHHBIX npsAMOyrosbHbIX AAOB, ABO,C,

AO,C: AB=BC=AC=—L"— _p 2.

sin45°
Tak uto B AABC: AO =R = AB;/E = # Janee miomanb paBHO-
2 2
croporHero AABC paBHa S, = AB4\/§ = # 3areM B mpsAMoO-

yrosnsHOM A4 O, 0 1o Teopeme ITudaropa momygaem:
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2
00, =40} - 40? =1/b2—b9'6 :#.
L o3 b3 b

1
Torma V=-S5, -00 = ———-
A 3 OCH 1 3 P 3 6

3
OrtBerT: b— .
6

36. YUemy paBeH 00beM IPaBUIBHON TPEYTOIBHOW MUPAMUABI, Y KO-
TOPOM CTOpPOHA OCHOBAHUsI @, a OOKOBbIE pedpa B3aUMHO MEPHCHINKY-
JSApHBI?

0,

B
[Tnomans ocHOBaHMs paBHA ILIOMIAAM PAaBHOCTOPOHHETO TPEYTrOib-
a’\3
4
TpaHb SIBIAETCS PAaBHOOCAPEHHBIM IPSIMOYTOJBHBIM TPEYTOJIBHHKOM.

_AB a2
Va2
Jamee 3HaeM, 9TO BBICOTa HpaBWIbHOW mupaMunsl OO, MPOXOIHUT
yepe3 LEHTP OKPYKHOCTH, OIIMCAHHOM OKOJIO OCHOBaHus. Tak uTo

HUKA CO CTOPOHOM @, TO €CThb Syeu=

. Janee kaxnas OokoBas

Taxk aro A01 = BO] = CO]

AO=R= % . ITo teopeme [Mudaropa 8 AAOO, nony4um:
2 2
00, =440} 40> = |“- -2 =L Torm y-Ls. .00 -
2 3 Je 3
i R I )
304 V6 1242 24

37. Ilo pebpy a MpaBUIBHOTO TETPadApa HAHANUTE ero 00bEM.
0,
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IInomans ocHOBaHUS TeTpad/pa paBHA ILIOUIAU PABHOCTOPOHHETO
T
[Janee BicoTa nupamuasl OO, MPOXOIUT Yepe3 HEHTP OKPY>KHOCTH,

a3

OTNHMCAHHON OKoJIo ocHoBaHus. [loaTomy AO=R=T. Janee B

} 2
AAOOI: 001 :'\’AOIZ —A02 = a2 _aT :a\/g.
2 3
TOFHaV:lSOCH'OOlzl'a\/g'a\/z:aﬁ.
3 3 3 2

4 1

TPEyTOJIbHUKA CO CTOPOHOI1 a. Tak uto S, , =

38. Ilo pebpy a okTasapa HAWIUTE €ro 00BEM.

OKTasp COCTOUT U3 ABYX MPABUIBHBIX PABHBIX YETHIPEXYTOJIbHBIX
nupamu. [lnomaas OCHOBaHUS KaXIOW MUpaMUIbI Soc":az. Bricora
KKJOW NMUpaMUAbl NPOXOAUT 4Yepe3 LEHTP OKPYXKHOCTH, OMHCAHHOMN
OKOJIO KBaJpaTa, JICXKAIIeT0 B OCHOBAHUH.

Tak uto AO=R=a£ . anee B AAOO;:

2
[ 2
2
00, =/A0} — 40? =,|a? —% = a% . Torna o6bpeM nHpaMHUIBI
1 1 2. \/5 aS\E

Vo==8,.,- 00, = —a"-a—=
0 3 OCH 1 3 ) 6
A o0beM oOkTa’apa paBeH JABYM OObEMaM  MUPaMH[bI
V2

3

39. OcHoBaHMe MTUPAMUIBI - TPSIMOYTOJBHUK CO CTOPOHAMH 9 M H
12 M, Bce OoKOBEIE peOpa paBHEI 12,5 M.
Haiinure 06peM nupaMupl.
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()
A B

Tak kak Bce OOKOBbIC pebpa paBHBI, TO BbicoTa OO; MHPAMHIBI
MIPOXOAUT Yepe3 LEHTP ONUCAHHOI OKOJIO OCHOBaHMA OKpYkHOCTH. Ho
LEHTP OKPY>KHOCTH, OMTMCAHHOW OKOJIO MPSIMOYTOJIbHUKA ATO TOYKA Tie-

1
pecedenus auaronanei. Tak uto AO=R=EAC . [lanee B AACB:

AC =V 4B% + BC? =122 492 =15 (w).
[MosTomy AO=%AC:7,5 (m).

Haiee no teopeme [Tudaropa 8 AAOO;:
00, =402 - 40* =\12,5% —=7,5> =10 (m).

ITnomane ocHoBaHus Sy = AB - BC=9-12 = 108(M2).

Torma V = %SOCH 00, = %~108~10 =360 (M°).

Orgert: 360 M.

40. OcHoBaHHWe MHpaMUAIBl — PaBHOOEOPEHHBIN TPEYTOIBHHUK CO
cTopoHamu 6 cM, 6 cM 1 8 cM. Bce GokoBeie pebpa paBHbl 9 cM. Haii-
JIUTe 00HEM MUPAMUJIBI.

0,

A B
Tak kak Bce OOKoOBBIE peOpa paBHBEI, TO BeicoTa OO; THPaMUIBI
IPOXOIUT Yepe3 LEHTP OKPY>KHOCTH, OIIMCAaHHOI OKO0Io ocHOBaHus. To

ectb AO=R. Jlanee no ¢popmyne ['epona:
Soen =y P(p—AB)(p— AC)(p - BC) =

= J10(10-6)(10—6)(10—8) =85 (cm?).
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Jlanee pajuyc ONMUCAHHON BOKPYT TPEYTOJbHUKA OKPYKHOCTH Haii-
JieM 1o popmyie:

AB-BC-AC _ 6-6-8 95

AO=R= = = (cm).
48 4pc 4.85 5

Torma B AAOO;:

00, =y 40% - 40* = ,/81—% :# (cm).

Tax uto V = %SOCH .00, = %8\/3# =48 (em).
Ortaer: 48 cm’.

42. B OCHOBaHMHU IHMPaMUJBI JEKHUT MpIMOyrojbHuK. Kaxnoe 0o-
KOBOE peOpo MUpaMUIbI PABHO [ U COCTABIISET CO CMEKHBIMU CTOPOHA-
MU MPSIMOYTOJIbHUKA YTJIBI 0L U 3.

Haiinure 00beM nmupaMupl.

Tak kak Bce OOKOBBIE peOpa MUpaMuIbl paBHbL, TO ee Bbicota OO0,
MPOXOINUT Yepe3 IICHTP OIMCAHHOM OKOJO OCHOBAHUSI OKPY>KHOCTH.
LleHTp OKpY>KHOCTH, ONHMCAHHOM OKOJO MPSMOYTONBHHKA, 3TO TOYKa

nepeceueHus guaronaneit. Tak yro AO:R:%AC . [Iposenem OMLBC

u O\ KLDC. Torga o Teopeme o Tpex neprneHaukyusapax OMLBC, a
OK1DC. Tak uto OMCK — npsmoyronsHuk 1 OM=KC.
B mpsimoyroneabix AOCM u AO,CK: CM=0,C-cosa.=Icosa,
KC=0,C-cosp=I-cosp.
Hanee, B npsimoyroibHoM AOCM 1o teopeme [Tudaropa:
OC=R =\/0M2 +CM? :\/12 cos? B+1? cos® a =l\/coszﬁ+cosza .
Hanee, B mpamoyronsaoMm AO,0OC:
00, = \/OIC2 -0C? = \/12 —1*cos*p—1*cos’ o = l\/sin2 B—cos’a .

3areM miomaap ocHoBaHus Sy, = DC-BC=2KC-2MC= 412 cosPeosa .
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1 1 .
Torma V :ESOCH -00, :§'4l2 cosoccosB'l\/ngB—cos2 =

4 .
= 513 cosocosPy/sin’ B —cos’ a .

43. Haiingure 00beM IHpaMUIBI, UMEIONINI OCHOBAaHHEM TPEYTOJIb-
HUK, JIBa yIJia KOTOpOro a u 3; paauyc onucanHoro kpyra R. bokoBbie
pebpa nupamu/Ibl HAKJIOHEHBI K MJIOCKOCTH €€ OCHOBAHMS I10JT YTJIOM Y.

0,

Tak kak Bce OOKOBbIE peOpa MUPaMHUJbl HAKIOHEHBI K IIOCKOCTH
OCHOBaHHMs T10JI OJIHUM U TEM JK€ yIJIOM, TO BbicoTa nupamuabl 0,0
MPOXOMT Yepe3 LEHTP ONMCAHHON OKOJIO OCHOBaHMUS OKPYKHOCTH. Tak
yt0 AO= OB=0C=R.

Hanee, B mpamoyronsHoM A4AO,0: O0=A0-tgy=R-tgy.

B AABC ZBAC=180°—(0o+f).-Torma cormacHo TeopeMe CHHYCOB

AC 4B BC ~
sino. sinp  sin(180°— (o +PB)

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

AB-BC- A
3arem miowanp TpeyronsHuka ABC: Sy, = # -

_ 2RsinfB-2Rsina - 2Rsin(a + B) _oR?
4R

sina.-sinfsin(otp).
1 2. 5. o
Torma V = ESOCH -00, = ER sinousin Bsin(a + B)tgy .

44. Haiinure 00beM yceueHHOM MUpaMuIbl € TIOMIAAbI0 OCHOBAaHHUH

0, 1 0, (0;>0,) 1 BHICOTO A.
3amada perreHa B yaeOruke 1. 205, ctp. 104.

45. B mupamuze ¢ IUIOMangpio OCHOBaHUS (J) TMPOBEINCHO CEUeHHE,
napajuieibHOe OCHOBAHMIO, Ha pacCcTOSIHUM A oT Hero. [Imomanp ceve-
Hus O,. Haiiaure BRICOTY TUPaMU/IBI.
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o,

As C,
N

B
CeueHne OTceKaeT OT JAaHHOM MUpamMHIbl MOAOOHYIO NHpaMumy

0,4,B,C). Tak kak IIomaay mog00HEX (GUTYp OTHOCSTCS KaK KBaapat

koa¢dunmenTa mogodus, To K = 9 .
0y
Jluneiinsle pa3Mepsl MONOOHBIX (UTYp OTHOCATCS Kak Koadduim-
00 00
e’T nmoxobus. Tak 4drto 2-K , TAK 9T0 ——2— = & . Tak utoO
0,0, 00,-h \O,

OOZ(JQ_Z—@)z—h@. Tak uro 0O, =\/ah—\/a\l/Q_.
I ~VE2

46. B mpaBwIbHON yCeUEHHOH YEeTHIPEXyTOIbHON MUPaMUIE CTOPO-
HBI HIDKHETO W BEPXHET0 OCHOBAaHWW PaBHHBI @ U b, a ABYTPAHHBIA YOI
pu pedpe HIKHETO OCHOBAHUS PAaBEH Ol.

Haiinure 00beM nupaMu/ipl.

IMoctpoum oceBoe ceuernne ABCD, TepneHOUKYISPHOE CTOPOHE
ocHoBanuss MN. Torna ZBAD=0 — NUHEWHBIN yroyl AaHHOTO [BY-
rpanHoro yria. IIposenem nepnenauxymspsl BOLAD u CK1AD. To-
rna BO=CK — BBICOTa YCEUCHHOW MTUPaMUJIEI.

PaccmoTpum paBHOGenpernyro Tparneruio ABCD. AABO = ADCK.
AD-OK AD-BC _a-b

o2 2]

Tak uto KD = A0 =

Torna B AABO BO=AOotga=%tga. Hanee mnomaau HIKHETO U

BEPXHET0 OCHOBAHMH MHPAMHIB PABHBI COOTBETCTBEHHO S;=a’ ©
S,=b’. Torna o6bem mupamusl (13 3axaun Ne 44) pase:
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% ( S ++/515, +S2)
_ 3_43
:%~a2btga(a2+\/a2b2 +b2):a 6b -tgo .

47. Pemute npeaslayIlyo 3aady B Cllydae NpaBUIbHON yCEYEHHOU
TPEyTroJIbHOW MUPaMUJBL.

JIOTIONTHUM IaHHYIO YCEUeHHYI0 mupaMuay o mnonHoi. [Iposeaem
BeicoTy 0,0. Tak kak B NPaBWIBHOI MHpaMUAE BHICOTA IPOXOAUT de-
pe3 LEeHTp OKPYKHOCTH, BIHCAHHON B ocHOBaHme, To0 MO u M,0; —
paauycsl okpy>kHocTel, BnucaHHbIX B AABC u AA4,B,C,. danee mio-

azx/g b2\/§
4 4

maau paBHbl AABC u AA,B,C| paBHH S =

I/IS2:

COOT-

a3
6

BETCTBEHHO, a paJuyChl BIUCAHHBIX OKpYXHOCTed OM =

o, -3
6

ockoneky OM1A4B, To LM \MO=0, — nUHEHHBIN yroJl AaHHOTO

IByrpaHHOTO yria. B mpsMoyromneHO# Tpaneunun MM,0,0 tipoBeneM

M, K1 MO, Torna
_(a=bn3 b)f

MK=MO-KO=MO-M,0
Janee B AM\MK:

(a—bW3
6

MK = MK -tgo. = tgo . Tak uTo

=—M1 (Sl+w1515'2 +52) 1 (@=bN3 b)\/_ tga(a2+ab+b2)€:

(& -b)go
24 '
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48. Uepes cepequHy BBHICOTHI IIMPAMUJIBI TPOBEJICHA INIOCKOCTH, Ha-
paJutenbHasi OCHOBAHHIO.

B xakoM OTHOIIECHNH OHA EIUT 00BEM MUPAMUIBI?

3amada pemreHa B yaeOnuke 1. 206, ctp. 105.

49. Bricota mupamusl /.

Ha xakoMm paccTOsSHUM OT BEpIIMHBI HAXOAWTCS CEUeHHE, Iapal-
JIeTbHOE OCHOBAHUIO M Jelismiee ee 00beM mormoiam?

[IpoBeneHHOE ceyeHHE OTCEKAaeT OT JAHHOH MUPaMUABI MOTO00HYIO.
B nonoGHbIX (hurypax OTHOILIEHHE JHHEHHBIX pa3MepoB PaBHO KO-
(bUIMeHTy Moa00us, a OTHOLICHHE 00BEMOB KyOy KOA(QHIIMEHTA TO-
nobus. Tak uro ¥, :V, = k° =%, TO €CTb k L . Hanee h1=kh=i.

v v

OTBeT:

o
5
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§ 23. O6beMbl U MOBEPXHOCTH TeJl BpallleHMsI.

1. 25M MenHoM npoBonoku umeroT maccy 100,7r.

. Tr
Haiingute muameTp mpoBOIOKH (TUIOTHOCTH MEIH 8,94—3 ).
M

Haiinem 00beM pOBOJIOKH:
m_ 100,7 (CM3).
8,94

2
Ho V= nR%1="%" ./ Tax ro

4
d= 2 2107 676 (em) = 0.76(um).
o \8.94-7-2500

2. Hacoc, mogarouuif BoAy B apoOBO KOTEN, UMEET JBa BOISHBIX
mumHApa. AuaMeTpsl muHApoB 80MM, a xo mopiras 150MM.

UeMy paBHa 9acoBasi MPOM3BOAUTENIFHOCTh HACOCA, SCIH KAy b
nopiieHs fenaet 50 pabouynx X0I0B B MUHYTY?

2
O0beM KaXI0ro MIMH/PA paBeH v = % h = 2400007 (Mm).
Torpa 3a 1 MUHYTY Yepe3 HacoC MPOXOIUT
V) =250-V, = 100-240000m = 24-10° (Mm) = 247 (;1).
A 3a 1 gac =60 munyt V' = 60-V, = 14407 (;1) = 4500 (7).

3. Bo ckonbKO pa3 HaJlo YBEJIMYHUTH BHICOTY LIMJIMHAPA, HE MEHS
€ro OCHOBaHHE, 4TOOBl 00BbeM yBenmmumics B 7 pa3z? Bo ckoibpko pas
HaJI0 YBEIMYHTH PaJHyCc OCHOBAHMS LIMJIMHIPA, HE MEHSS BBICOTY, YTO-
OBl 00bEM yBeTHUHICS B 71 pa3?

O0beM muuHAp paBeH V=S, - h. Torma, ecim

! ’ ’

—=n,T0 =n uS’=Sy, 0 h' = nhy.

Yo So - ho

TO €CTb, €CJIM HC MCHATH OCHOBAHHUC JId TOIO, ‘1T06I)I O6’I)eM yBeﬂI/l-

YUTH B 71 Pa3, HAJI0 BBICOTY LMIMHAPA YBEIMYHTE B 11 pa3. Jlaee, eciu
V' Sn  mwR) (R
—=n,uh’ = hy, 10 = ( 2) =|—| =n, TaK 4To
Yo So-hy TRy Ry

106



R =+n Ry . To ectp 4TOOBI NP HEM3MEHHOH BBICOTE YBEIUYUTH

0o0beM LWIMHIpPA B 7 Pa3, HAJO PaJUyC OCHOBAHUS YBEIHYHTh BN
pas.

4. B mwmHIp BNMCaHAa NpaBWIbHAs TPEYrojbHAs IpU3Ma, a B
pHU3My BIHcaH nwinHAp. Haliaure oTHOIIEHHE 00hEMOB IIMITHHIPOB.

IlycTh cTOpOHA OCHOBaHUS NPU3MBI PaBHA X.

Torma paguyc IMIMHApPA, OMHUCAHHOTO OKOJIO NPHU3MBI, paBeH pa-
JINyCy OKPY>KHOCTH, OIIMCAHHOMN OKOJIO NPAaBUIILHOTO TPEYroJIbHUKA, CO
w3

3

A paanyc BOMICaHHOTO B MPHU3MY IMIIMHIPA paBEH PaguyCy OKpYK-

HOCTH, BIIMCAHHOW B IPABWIBHBIM TPEYrojibHUK, CO CTOPOHOH X;

CTOPOHOU X R =

a

R, = 63 . OTHOIIEHUS 0OBEMOB ITUIIHHIPOB:
2
Vi _nRE-h RE [x43:6

=S IV gy
V, R:-h R} | 3-x43

5. Haiinure 00beM LMIIMHIpPA, BIMCAHHOTO B NPAaBHJIBHYIO LIECTH-
YTOJIbHYIO PU3MY, Y KOTOPOH Kaka0e pedpo paBHO 4.

A D 5
ITo ycnoButo H=AA,=a. Jlanee AAOB — paBHOCTOpOHHMIA. Pagnyc
BriucanHoro mwimHapa OD = AO-sinZO0AD =

= A0 -sin60° = # (tak kak AO=R=AB=a).
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Torma o0beM IIITHHIPA

2
aﬁ} g 3na’

2
V = Sy -h =1OD -AAI:m[ : .

6. CunmoBas Tpy6a (mIoTHOCTH cBUHIA 11,4 r/eM’ ) ¢ TommuHON
CTEHOK 4MM MMeeT BHYTpEHHUH auamerp 13mm.
KakoBa macca 25 M 3101 TpyOBI?

Ecmu BHyTpeHHnit auametp d1=1,3cM, TO
BHeIHUH muametp dr=1,3+2-0,4=2,1(cm).

JHanee,
2 2
m=p-V=pV,-V)=p ™y g |
4 4
- p%:h(df —d}) = M(z,l2 ~1,3%) ~ 60854(r) ~ 61(xr).

7. Kyua mie6Hs uMeeT KoHHYeCKyio (opMy, paJinyc OCHOBAHUS KO-
TOpo# 2 M, a oOpasyrommas 2,5 M.
Haiinure 00beM Kyuu 11eOHS.

A B
0

B ASAO no teopeme [Tudaropa morygaem:
SO=+/SA? —04% = 2,52 2% =1,5(w).
Torma o6bpeM Ky4u:

14 :%WAOZ .SO :§-7t~22 1,5 =2n(m%) ~ 6,3(m°) .
Ortser: 6,3 M.

8. OceBbIM ceucHHEM KOHYycCa SBISETCS PABHOOCIAPEHHBIA TPSIMO-
YTOJIEHBIN TPEYTONBHUK, TIOMAb KOTOPOTro 9 M.
Haiinure 06pem KoHYyCA.
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V:% R* -H:%WOBZ -50.
B paBHOOempeHHOM MPSIMOYTOJIBHOM TpeyronbHuke ASB AS=SB u
2
S:lAS-SBzﬁ .
2 2
Tak uto AS = BS =+/2-5 =+/2-9 =32 (m).
Torsia AB = AS? + BS? = 18418 =6 () 11 4O :%AB =3 (w).

z

Jlanee B ASAO: OS = AS -sin45° =342 5 =30).

Tak uro V = %TCAOZ -SO =%-n-32 3=91(m°) ~ 28,26 (\°).
Ortsert: 28,26 M°.

9. Jlimna oOpasylomeid KoHyca paBHa /[, a JJIMHA OKPYXXHOCTH
ocHoBaHMsI — c. Haiinure o6beM KoHyca.

s

A 3]
O

®Dopmyna anst HHEL OKpykHOCTH L=21R. Tax uro OB=R= Zi .
T

[Janee B npsimoyronsaoM ASBO nio teopeme [Tudaropa nomyvaem:
? B \/411212 —c?

4r? 2n

SO =+ BS? - 0B? =\/12 -

TormaVl = %SOCH h=

2 f422 2 2
:énRz'SO=1n~c—~ " —c —— 2\/4152[2—02.

3 4n? 2n 241

10. OOpa3zyromasi KOHyca COCTaBIISIET C IUIOCKOCTBIO OCHOBaHUS
yrox o.. Haiimure o6beM koHyca.

s
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B npsmoyronsHom ASBO SO=BS'sina=Isino, a
BO=BS-cosa=Icoso..
I

1 1 .
Torma V = ESocu -SO = gnl2 cos>alsina = %cosz

asina .

11. Cror cena umeeT GopMy IMIIMHIPA C KOHMYECKHM BepXxoM. Pa-
JUyC ero OCHOBaHUS 2,5 M, BBICOTa 4 M, NpUYEM IMIMHAPHYECKAs
YacTh CTOI'a UMEET BBICOTY 2,2 M.

[notaocTs cena 0,03 r/em’.

Omnpenenute Maccy crora ceHa.

5
A B
A, B,

p=0,03r/cM’=30kr/M°. OA=R, O0,=h,-OS=h,.
Torma R = 2,5(m), h=2,2(m).

Tak uto hy = 4m — hy = 1,8 (m).

Hamee, m = V-p=p-(V1 + V5) =

=p(nR? - Iy +%nR2h2) = pnR*(ly +§h2) =

=30m-2,52(2,2+0,6) = 5257 (k) ~ 1648,5(k) .
OrtBeT: ~1648,5 kr

12. Xugkocts, HanmuTas B KOHWYECKHH cocyn BbicoToit 0,18M u
muamerpoM ocHoBaHUS 0,24M, mepenuBaeTcs B MUIHMHIPUIECKAN CO-
cyll, AMaMeTp ocHoBaHus kotoporo 0,1 m.

Kak BbICOKO OyJeT CTOATh YPOBEHb KHUAKOCTH B cocyie?

Haiinem 06beM KOHHYECKOTO COCyAa:

Vo= %nRé hy = %nd@ by = %71-0,242 -0,18 = 0,8647-107° (M)

Tak kak 00beM >KUIKOCTU HE U3MEHUIICA , TO 00beM LMINHIpa
2
nd
V="V,. To ectp Th =V.

-3
Tak uto / = 4—Vg ZA0864-7 107 3456 () ~ 0.35(u)
md n-0,01

110



13. PaBHOCTOpPOHHMI TpPEYrOJBHUK BPAILIAETCS BOKPYI CBOEH CTO-
POHEI a.
Haiinute 00beM MOIyYEHHOrO Tejla BPAILEHUs..
A

c
B paBroctoponnem A4BC

1 a\/g

0C=A0=—AC=2 a Bo=2"2
2 2 2

Torpa 00beM MOIY4YEHHOTO Tella BPAIIEHHUsS PaBEH CyMME 00BEMOB

JIBYX OIMHAKOBBIX KOHYCOB ¢ pammycoM BO u Bricotoit AO=0C.
2
ToectsV =2V, =2-l-rc-0B2 -A0=2-1n~£~ a3 =
3 32 4 4

14. IIpssMoyroybHBIN TPEYronbHUK C KateTamMu A u B Bpamaercs
OKOJIO TUIIOTEHY3bI.
Haiinure 00beM MOITy4eHHOTO TeNna BpalleHusl.

A o
~
C
O0beM MOJIYUYCHHOT'O TCJia BpAllICHHUA PABCH CyMME 00BEMOB KOHY-

coB ¢ paguycoM OB u Beicotamu SO u CO.

Hanee B ASBC no teopeme Iludaropa CS=+ a’ +b* . Tnomanp

B

1 1
TpeyrosnsHuka SBC paBHa S=5- BC-BS, aTake S:E - SC-BO.
BC-BS  ab
SC \/ a’ +b? .

Tanee V="V,+V, :%nOBZ ~SO+%nOBZ .0C= énOBZ(SO+CO):

Tak uto BO =

1 ) 1 &% 5 2 a’b’n
—ETEOB -CS :Enz—bz' a +b :ﬁ.
a + 3Wa +b
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15. Haiinute 00beM yCEUEHHOTO KOHYCa, Y KOTOPOTO PaJANyCHI OC-
HOBaHWH R, 1 R, (R;<R,), a BBICOTA /1.
3anaya perreHa B yueOnuke 1. 209, ctp. 111.

16. CocHoBOe OpeBHO AMMHON 15,5 M WMeeT AUaMETpPBHl KOHIIOB
42cm u 25¢m.

Kakyio ommOKky (B TpOLEHTAax) COBEPIIAIOT, KOTJA BBIYHCISIOT
0o0bem OpeBHa, YMHOXKasl €ro [UIMHY Ha IJIO0IIAb OIePEYHOr0 CeUeHNUs
B cepenuHe OpeBHa?

AB

M N

D c

IMposenem oceBoe ceuernne ABCD. Torma MN — cpemHss THHAS
tparneru ABCD, AB=25cm=0,25m , CD=42cm = 0,42 M. Tak uto

MN = # =0,335(m) . Janee

O0mbem OpeBHa paBeH V = %Trh(Sl2 +1S,S, +87) =

=%nh(R2 +Rr+ rz) =

=%~3,14-15,5-(0,212 +0,21-0,125+0,125%) ~ 1,395 (\°).

Ecnu BbumcasTe 00beM OpeBHA IyTeM YMHOXKEHHS €rO JJIMHBI Ha
IUTOIIA b ITOTIEPEYHOT0 CEYEHHS B CEpeMHE OpeBHA, TO MOIY4NM:

MN? 0,335%

V=n- h= 3,14~T~15,5 ~1365(m°) . Tak 4TO JOMyCKaeT-

cs1 ommbKa %'100% ~215% ~ 2% .

s

17. Panguychl OCHOBaHMH YCEYECHHOTO KOHyca R u r, oOpa3syromas
HAaKJIOHEHA K IJIOCKOCTU OCHOBaHUS MOJ yriiom 45°.
Haiinure 00beM.
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[Iposenem Boicoty OO;. Torna AOOD — npsiMOyrojibHasi Tparie-
uus. [posenem A4, 1DO,.

AOOA| — npsMoyroapHUK, Tak 4to AO=A4,0,=r.

Torma DA=D0O—A4,0,=R-r.

Janee, B npsAsMOyrosisHOM TpeyroiabHuke ADAA, LADA,=45° Ttak
yt0 LADA=90°-~2ADA,=45°. TloaTomy

ADAA,; — paBHoOenpennsiii u A4;=DA;=R-r=0Q0;, — BbICOTa KO-
Hyca. Torga

1
V=

= 5noa1 (R*+R-r+r) = %n(R — )R> +Rr+r%) = %n(zﬁ -y,

18. ITnomane 0CeBOro CeYeHMs yCEUCHHOTO KOHYCa paBHa Pa3sHOCTH

IUIOINaAe OCHOBAHUH, a pauyChl OCHOBAaHUM R U 7.
Haiinure 00meM 3TOTO KOHYCA.

AB

(8] C

[Tnomanp Tpaneuuun ABCD paBHa pa3HOCTH IUIONIAJIEH OCHOBAHUH,

TO eCTh %001:7:0@2—7&032, 2R+2r~001:nR2—1'cr2.
R2_,;2)2
Tak uto OOlzu:n(R—r).
R+r

Torma V = %nool(}zl2 +Rr+7%) = %nZ(R — PR+ Rr+r%) =
L 2.3 3

=—n"(R°-7r").
3 ( )

19. YceuyeHHBI KOHYC, y KOTOPOTO PaJWyChl OCHOBaHWHA 4cM U
22cM, U paBHOBEIMKUH LIWIMHIP UMEIO OJIHY U TY K€ BBICOTY.

Yemy paBeH paanyc OCHOBAHHUS 3TOT0 LWINHpPA?

ITo ycnoButo 06beMbl HUIMHAPA U KOHYCA OJUHAKOBBI X MX BBICOTHI
paBHBI, Tak uto V=V"u h=h'.

Tax urto, TR’ - h = %nh(42 +4-22+22%).

2 2
To ects, R = w =14 (cm).

OtseT: 14 cm.
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20. [To maHHBIM paguycaM OCHOBaHHM R W r onpeaenuTe OTHOILEe-
HUE 00BEMOB YCEYEHHOTO KOHYCa U TIOJHOTO KOHYCA.

JlononHuM yceueHHBIH KOHYC 110 mosiHoro. Toraa, ecinu Vy — 00b-
€M YCEUYEeHHOTO KOHyca, a V; — 00BEeM KOHyca € pPaanycoM I, TO

V= V2 + Vl.
r n_,s
U3 momo0ust KOHYCOB CIIEIYET, YTO SCIIU 2 =k, TO 7 =k’,

3
Yo Vh Ky po (2]
v R

Taxk uto
7

21. YUyryHHsli1 map perymnsropa uMmeeT Maccy 10kr.
Haiinute nuamerp mapa (IWIOTHOCTh uyryHa 7,2 r/cv’).
IInotHOCTH p=7,2 r/em’ = 7200kr/M’. Jlanee o6bem mapa
m 10 _ 1 (M3)

o 7200 720

3
Taxk kak V=iTCR3=i,TO d:%,ﬂ:J 6 :%/L ~0,14 (m).
3 6 T 720 V120rn

22. TpeOyercsi mepeIuiaBuTh B OJUH IIap JBa YyTyHHBIX IIapa c
nuameTpoM 25cm u 35cM. Haiinute auaMeTp HOBOTO 1apa.

OObeM HOBOro Imapa paBeH CyMMe OOBEMOB JaHHBIX [IAPOB:
V= V1+ V2. Tak uto
3 3 3
R . R— =Y} + a3 =325 +35° ~39(cm).

>

6 6

23. ImeeTcst Kycok CBUHLIA Maccoi 1 Kr.
CKOJIBKO IIAPHKOB JHAMETPOM | CM MOXHO OTJIHTh H3 KycCKa
(totHOCTH cBuHIA 11,4 r/em’)?
nd® n13
Macca ogHoro mapuka m =V -p = ~ p=

Ikr 1000r
3Ha4nT, 00IIee YNCIIO MIAPUKOB: n = —
m

11,4 =197 ().
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24. 13 ACPEBAHHOTIO HUJIMH/PA, BBICOTA KOTOPOI'O0 paBHA JUAMCTPY

OCHOBaHHMsI, BBITOYeH HauOonbmmidi map. CKOJBKO TPOIEHTOB MaTe-
puana cToueHo ?

Pagmyc mapa paBeH paanycy HWIMHApPA ¥ TOJIOBHHE BHICOTE ITH-
muHapa. Torma, eciim R — pagmyc OWIHHApPA, TO 0O0BEM IIapa
4
Vo = EnR3 , a 00beM muuHApa Vo=Sq¢; - 2R=rtR*2R=27R’.
Torma 00beM CTOYEHHOTO MaTepHaia

V'=V-Vy=2nR> - 4R =2

— ZnR3.
3
A TIPOIIEHTHOE COOTHOIICHHUE:!
2 R
V' 3 1
—-100% = -100% =33—-%.
14 2nR? 3

25. Buemnuit amametp nosioro mapa 18 cm. TommuHa CTeHOK 3 ¢M
Haiigure 06beM MaTepuraa, U3 KOTOPOrO H3TOTOBJICH IHap.

BuemHnit  pagmyc R:%-18:9(CM). Torma BHYTpeHHHI panuyc
2
FZR—§:6(CM).

O0beM Marcpurajia paB€H pasHOCTU 00BEMOB BHEIIHETO U BHYTPCH-

HEro 11apoB, TO ecTb V =V, =V, =inR3 —in'r3 =%TE(R3 —r3):

= §n~(93 —6%) = 6847 ~ 2148 (cm).
26. Cocyn umeet ¢opmy monymiapa paanyca R, JOIOTHEHHOTO ITH-

JUHIPOM.

Kakoii BBICOTHI T0IDKHA OBITh HMIMHAPUIECKAs 9acTh, 9TOOBI COCY T
umen oonem V?
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O0beM cocyna paBeH CyMMe OOBEMOB MOJymIapa paguycoMm R u
LWIMHIpPA C PaliyCOM OCHOBaHUs R 1 HCKOMOH BBICOTOM X.

2
Toectp V = EnR} +nR>- X .
2

V—g R®

X=—3 =" __ZpR
nR? nR> 3
27. TInocKoCTh, MEPICHAUKYIIAPHAS AHaMETPy Iapa, IEeNSAT ero Ha
JacTH 3¢M B9 cM.

Ha xakue wactu genutcs o0beM mapa’?

0,

WD

00O, = 3 cMm, Tak 4YTO 00BEM BEpPXHEr0 CErMeHTa paBeH
1/12150012.( _%j

V,=m-3° (6—2) =457 (cM’), Tak Kak R _00, 319 _4 (cM) —
3 2 2
paamyc mapa.
Torma o0BeM HWKHEH 4YacTH paBeH Pa3sHOCTH OOBEMOB Iapa H
BEPXHETO CErMEHTa, TO eCTh

V, =V, -, :?mﬁ -V = %n-63 — 4571 = 243m(cm’) .
28. Kaxyro uactb 00beMa IIapa COCTaBIIIET 0OBEM ILAPOBOIO Cer-
MeEHTa, Y KOTOporo BeicoTa pasHa 0,1 muamerpa mapa?

Bricora 4 = 0,1d = 0,2R. Torga 06beM IapoBOTO CErMEHTa
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3
v, = nhz[R_g] _ 0,04nR2[R— o,iRj _ 0,11§1TR .

3
Tax uro L0 = %1127R° f”R 026008
3'§TER3 4

29. JIBa paBHBIX I1apa PacroI0KEHbI TaK, YTO LEHTP OJHOTO JICKUT
Ha MOBEPXHOCTH JIPYTrOro.
Kak otHOCHTCS 00BEM OOIIEH YacTH mIApOB K 00BEMy LENOro Ia-

pa?
A
B
OO0wiasi yacTe WApOB MPEICTABISET COO00 CyMMYy JBYX OJMHAKO-
. 1
BBIX IIIAPOBBIX CETMEHTOB C BBICOTOH OK= ) R, rne R — paguyc ma-
POB.

2 3
rc 02 o)

4
Vo SnR3 5
Voo12-4nR® 16

30. Juametp mapa, paBabiid 30 cM, SBISETCS OCHIO IIMIIMHAPA, Y KO-
TOPOTO pasnyc OocHOBaHMs paBeH 12cM. Haiinure oObem wactu mapa,
3aKJI0YCHHBIN BHYTPHU LIMIIMHAPA.

A . B8

D . c
PaccmoTtpum oceBoe ceuenme miapa. OObeM 4acTd mIapa, 3aKiIro-
YeHHBIH BHYTPH LIWIMHApPA, paBeH CyMMe 00beMOB LWIIMHAPA C Paany-
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coMm ocHoBanust NB=12 cm u BeicoToil BC, a Takke IBYX OAMHAKOBBIX
HIAPOBBIX CETMEHTOB C BBICOTON MN.

Nwmeem B AOBN: OB=% -30=15(cm) u NB=12(cm).

Tak uto mo Teopeme [Tudaropa:

ON =+ OB? - NB? =9(cm).
Jlanee BC =2NO =18 (cM) 1 NM = OM —ON =15-9 = 6(cm) .

Tak 4T0 00BEM MIApOBOTO CErMEHTa V] = TNM Z[R —%}

=36m(R-2) = 36713 = 4687 (cM’).
O6beM mumuuapa V, = tNB*BC=n-12218 = 25921 (cm’).
Tax uto 06wl 06BeM V=2V, + Vs = 35287 (cm).

31. Uemy paBeH 00beM IIAPOBOTO CEKTOPA, €CIIU PAJUyC OKPYHKHO-
cTH ero ocHoBaHus 60 cM, a paguyc mapa 75 cM.

AEI

PaccmoTtpum oceBoe cedenue mapa. B mpsmoyromsHoM AOBK
OB=75cMm, KB=60cM (110 YCIIOBHIO).

Torpa no Teopeme IIngaropa

OK =\OB? — BK? =752 —60% =45(cm).

Tak 4To BBICOTa IAPOBOTO CErMEHTa

CK=CO-OK=75-45=30(cm).

U 06beM oJHOTO cermMeHTa:

V, = %rcco2 .CK = %n-752 .30 =1125007 (em”) = 112,57 (ve).

O0BbeM OCTaBIIETOCs [1apoOBOT0 CEKTOpa paBC€H PA3HOCTU o0BemMa
mapa u HafII[CHHOFO 00beMa cerMeHTa:

4 4
V, = gnco3 V=g 75% 1125007 = 450000 (cm>) = 4507 (vd).
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32. Kpyrooii cexrop ¢ yriaom 30° u paxuycom R Bpamaercs 0KoJo
OJTHOTO M3 OOKOBBIX PAIMYCOB.
Haiinure 00beM 1oirydeHHOro Tela.

ACTII3iTyp

O
B mpsimoyroneaoM AOO, By BO=R, ZBOO,=30°.

RV3

Tax uto, 001=BO~cos30°=T .

Ilanee, BBICOTA MMOJIYYEHHOI'O MIapOBOI'0 CETMEHTA

V3_,2-43

KOIZKO—OOIZR—RTZR .

2
Tak uto ero o6beM
14 =§nR2 0K = %nRZ ‘R- 2_2‘5 = nR? 2_3*/5 .

33. IloBepXHOCTH OBYX IIAPOB OTHOCSTCS KaK /. 7.
Kak otHOCSTCS X 00BEMBI?
IMosepxHOCTH BRIUHCHACTCS TIO hopmye S = 4nR. Torma, ecim

Sy 41rR12 m R, /m

it > =—, T0 ——=,|— ; TaK 4T0
4 3 3
= 3 3 2

no_3™ [R_) (=] (=)

v, %TERS R, n n

34. I'mnoTeHy3a M KaTeThl TPEYroJbHHUKA SIBIISIIOTCS IUaMeTpaMu
Tpex apoB. Kakas cymiecTByeT 3aBHCHMOCTb MEXIY HX IOBEPXHO-
cTsamu’?

ITo Teopeme ITudaropa B IPsSMOYroIbHOM TPEYTONbHUKE: ¢ =a’+b’.

Tax urto nc’=na’+nh’. Tlnomaas NOBEPXHOCTH apa paBHa S=mnd”,
TaK 4TO IUIOIIab IIapa ¢ JIHAMETPOM, PaBHBIM T'HIOTEHY3€, paBHA
CyMMe JIBYX IIapOB ¢ JHaMeTpaMH, PaBHBIMH KaTeTaM.
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35. IloBepxHOCTh Tena, 00pa3yeMoro BpallleHHEM KBaJpaTa OKOJIO
CTOPOHBI, PAaBHOBEIMKA MOBEPXHOCTH Iapa, HMMEIOIIEro pajnycoM
CTOpOHY KBajpara. Jlokaxure.

'
D E .
OI

Tax xak OBCO, — xBazpar, To BelcoTa uuHapa OO, paBHa pa-
nuycy ocHoBanus OB. Ilnomaabs NOBEpXHOCTH HWJIMHIPA PaBHA CyMMeE
TIOIaAe OOKOBOW TOBEPXHOCTH U IBYX OCHOBAaHUI:

81 =28 e+ S50=2MOB*+210B-00,=41 OB,

Janee, muiomans NOBEPXHOCTH 1Iapa, UMEIOIIET0 PajnyCcoM CTOPO-

HY OCHOBaHHMs, paBHA S,=4TR’=41OB’=S. Uto u TpeGOBAIOCH IOKA-
3aTh.

36. Paguyc mrapa 15 cm.
Kakyro miomass UMeeT 4acTh €ro MOBEPXHOCTH, BUAUMAS U3 TOY-
KH, YOAJICHHOM OT eHTpa Ha 25 cM?
B

G

B npsiMOyrospHOM TPEYTroNbHHUKE KaTeT SBISIETCSI CPEJHUM T'eOMET-
PUYECKMM MEXIY TMIOTEHY30M U €ro MpoeKuueld Ha TUIoTeHy3y. Tak
yto B AOBA:

OB’=04-00,.

2 2
Tak uto OO, _08” 1 9 (cm).
o4 25

[Mostomy O;C=0C-00,=15-9=6(cm).

Tak 4T0 MIomank BUAUMOTO Chepuueckoro cerMmeHTa paBHa

S§=271R-0,C=210B-0,C=27-15-6 = 180m (cM?).

37. llap pagmycom 10 cM IMAMHAPUYECKH IPOCBEPIIEH MO OCH.
Juametp otBepctus 12 cm.
Haiinure nosiHyto nNoBEpXHOCTH Tea.

Cc
A B
D

0]
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PaccmoTrpum oceBoe ceuenue mapa.
Torma OB=R=10(cm)
BD=r= 1 D= L 12= 6(cm).
2 2
Tax uro B ADBO 1o teopeme [Iudaropa noxyanm:

0D=+0B? - BD? =y10>—6> =8(cw).

[Tnomans BCKOMOW MOBEPXHOCTH PaBHA CyMME IUTOIIAAN OOKOBOM
MOBEPXHOCTU LIMJIMHAPA C PaJuyCOM OCHOBAaHHUs, paBHbIM DB, U BbICO-
Tolt BM=2-OD =2-8=16(cm) u muiomany S', paBHOW Pa3HOCTH ILIOIIA-
JleH 11apa v IBYyX HIapOBBIX CETMEHTOB C BBICOTOM

CD=CO-0D=10-8=2(cm).

To ectb S=Sy+S8'=2n-DB-BM+(41-OB*2-21-OB-CD)=

=1(2-6-16+4-10°-4-10-2)=5127 (c™’).

38. Hunmanpudeckas ApIMOBas TpyOa ¢ muamerpoM 65 CM HUMeeT
BBICOTY 18M.

CKOJIBKO KECTH HY)KHO ISl €€ M3TOTOBJIEHHsS, €CIIM Ha 3aKJICIKH
yxogut 10% marepuana?

bokoBast moBepxHOCTh TPYOBI paBHa OOKOBOH MOBEPXHOCTH LIMJIMH-
Jipa ¢ painycom R:% -65=32,5(cm) u BeicoToi h=18(Mm).

Seox = 2mRh = 271:0,325-18=11,7 (m?).

S=7zD-H.

VYunteIBast, 4ro Ha 3aienku yxomut 10% marepuana, To oluiee
KosmaecTBo ero: S=1,1Ss.,=1,1-11,71~40,4 (MZ).

39. [NomyunnMHAPUYIECKANA CBOJ IO/Baja MMEET 6 M B UIMHY H
5,8M B nuamerpe. Haiiaure nojgHyo noBEpXHOCTH MOABAJIA.

Ilonuas IMOBEPXHOCTH IOJiBajia COCTOUT U3 IMOJIOBUHBI IOJIHOM TI0-
BEPXHOCTHU HWJIMHAPA U IJIOIIAAN 110JIa, T. €. TUIOHIaaAn MPAMOYT'OJIbHU-

Ka cO cTopoHaMu /=6 M u d=5,8 M.

2
Tak uto S =%(S60K +28,0)+h-d =%(ndh+%]+h-d =

= %(n -5,8-6+16,821)+34,8 = 25811+ 34,8 ~ 116(m?) .
Orgert: 116 (M).
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40. 13 xpyrioro jiucra MeTajula BBIITAMIIOBAH LWJIMHAPUYECKUI
cTakaH nuamerpoM 25 cMm u BeicoToi 50 cMm. Ilpeamonarasi, yto mio-
aab JUCTA MPH IUTAMIIOBKE HE W3MEHUJIACh, HAWJUTE JUAMETP JIUCTA.

[Tnomans crakana Sy paBHa CyMMe IUIOIa i OOKOBO MTOBEPXHOCTH
MWIMHAPA U TUTOIIAAA OCHOBAHUS
2 2
nd m-25
So= e +7dh =

+7-25-50 = 1406,257 (cM?).

nd?
Tax kak mIomans He U3MEHUIACh, TO S:T =S

Otkyna d = ‘/ﬁ =4/5625 =75 (cm).
T
OtBer: 75 (cm).
41. B umnuHape miomaas OCHOBaHus paBHa (O, a MJIOINajb 0OCEBOrO

cedeHust M. Uemy paBHa MoJTHas MOBEPXHOCTD IIMIHHAPa?

OcCeBbIM CEUeHHEM LUITUHJPA SIBJISIETCS MPSIMOYTOJIBHUK CO CTOPO-
HaMUu d — JauaMeTp U i — BBICOTa WJIMHAPA, Tak uTo M = d-h.
Hanee, S=Seo+2Soci=ntd h+20=ntM+20.

42. KonycooOpa3Has manaTka BBICOTOH 3,5 M M JnamMeTpoM OCHO-
BaHUA 4 M TOKpbITa mapycuHou. CKOJIBKO KBaJpaTHBIX METPOB Mapy-
CHHBI TIOIILJIO HA MAJIaTKy?

C

BO:% AB=2(w).

B mpsimoyronsaom ACBO 1o Teopeme [Tudaropa momyaum:

CB =V CO? + BO? = 3,52 + 2% = 16,25 ().
Janee miommaaps 60KOBOM NOBEPXHOCTH KOHYCa

S=nRI=n-OB-BC=m1-2- /16,25 =253 (cM?).
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43. Kpeia 6anran umeeT GpopMy KoHyca. Beicora kpbimu 2m, 1ua-
MeTp OanrHu 6 M.
Haiinute noBepXHOCTH KPBIIIH.

c

OB=% AB=3 (m).
B mpssmoyroneaOM ACBO 110 Teopeme [Tudaropa momryaum
BC=vOB? +0C? =43 +2% =13 (w).

Tanee, S=n-Rl=n-OB-BC=n-3\/13 ~ 34(m?) .
Ortaer: 34 (M?).

44. Tlnomans ocHOBaHMA KOHyca S, a 00pa3ylolie HaKIOHEHBI K
TUIOCKOCTH OCHOBaHMsI 10/ yriioM a. Haiinure OOKOBYIO MOBEPXHOCTH
KOHyca

C

[Tnomans ocHOBaHMS KOHYycCa S=nR’=1-0OB". Otkyna R=OB= \/E .
e

Q
Y
| tr

Hamee, B npssmoyronsHoM ACBO: CB=—— = ——- .
cosa.  coso T

Torna, S, =nRI=tOB-BC=rt - s ~\/E= S
T

T CcoSsd cosa

45. Kak oTHOcATCS MeXOy co00i OOKOBasl M MOJHAS TIOBEPXHOCTH
PaBHOCTOPOHHETO KOHYyca (B CCYSHUH NPABUIBHBINA TPEYTOIHHUK)?

C
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Tax xak A4BC — paBHOCTOPOHHUM, TO

R=0B= % AB= % BC. Torna 60koBasi HOBEpXHOCTh paBHA
So=TRI=nR-BC=ntR 2R=21R".

A TIOTTHAs TOBEPXHOCTH paBHA S=Se0 TS0 =2 R+ R*=31R>.

2
Tak uto h= 2nR =E.
3nR> 3

46. IlonHas MOBEPXHOCTh PAaBHOCTOPOHHETO KOHYCa PAaBHOBEIIMKA
MOBEPXHOCTH IIapa, MOCTPOEHHOIO Ha €ro BBICOTE KaK Ha JHaMeTpe.

Hoxkaxure.
c

AEIIA
D
[TomHast MOBEPXHOCTH PABHOCTOPOHHETO KOHyCa paBHA Sy = 3nR*
(cmotpu 3amauy Ned5).
Janee paccmorpuMm oceBoe ceueHue. Torna B paBHOCTOPOHHEM
4B\3 R3

5 =R\/§. Taxk uro O :TS "

IUTOIIA b TIOBEPXHOCTH IIapa paBHA

2
S=470C? = 4n [@J —37R% =5, .

AABC BricoTa CD=

Yrto u Tpe60BaJ'IOCI) J10Ka3aTh.

47. Tlonykpyr CBEepHYT B KOHHYECKYIO MTOBEPXHOCTh. Haiimute yron
MEXIy 00pasyromel 1 0ChI0 KOHYyca.
a)
A__ O B

[Ipu cBopaurBaHWYU MOTYKpPyTra B KOHYC JUIMHA AyTu AB Oyner pas-
Ha JUIMHE OKPYKHOCTH OCHOBaHHMs KOHyca. Tak 4To
2n- AO
ll =

=n-40=2n-40, .

Taxk uto AO,ZATO .
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A c
0,

B mpsimoyronsaom A4OO;:
sinz400=29% _ L Taxuro 2400,=30°,
AO 2
Ortaert: 30°.
48. Paguyc kpyroBoro cektopa paseH 3 M, ero yroua 120°. Cexrop

CBEpHYT B KOHMYECKYIO NMOBEpXHOCTh. Halinute paguyc ocHOBaHUS KO-
Hyca.

a) C JimHa OKpY)KHOCTHM OCHOBaHHA KoHyca (0)
A 8 paBHa juinHe ayru AB. To ectb
/= 2nAC-120 _ 2m-3 =] =240
360° 3
6 ¢

Tax 4uro AO:E =1(m).
21

OtBeT: 1 M.

49. CxompKO KBaJPAaTHBIX METPOB JIATYHHOTO JIFICTA MOTpedyeTcs,
YTOOBI C/eNIaTh PYIOp , Y KOTOPOro xuamerp oxHoro konma 0,43 m,
npyroro kouma — 0,036 M u obpasyrormmas — 1,42 m?

K
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I[OHOJ'IHI/IM ycequHLIﬁ KOHYC 0 IIOJHOTIO. Toraa us3 HOZ[06I/I$I KO-

HYCOB CJIEAYET, UTO AB _ KB
Y YO e T ke
Ilycts KB =a.
0,036 a
Torma = .
043 a-+142

Tak 4ro a=~0,1297(m) u KC=a+1,42 =1,5497 (m).
[Tnomans GOKOBOW MOBEPXHOCTH YCEUCHHOTO KOHYCA paBHA Pa3HO-
CTH IUIOMIAJIe OOKOBBIX MIOBEPXHOCTEH KOHYCOB:

S=S, — Sy=1-0,C-KC—1-OB-KB= n(DTC KC— % : KBJ -

=n(0,215-1,5497 — 0,018-0,1297)~1,04 (m?).

50. Ckonpko ommdsl moTpedyeTcs IS OKPacKW BHEITHEH MOBEpX-
HoctH 100 Bemep, nmeromux GopMy yCEUeHHOTO KOHYCa C AHaMETPaMU
ocHoBaHHii 25 cM 1 30 cM 1 0bpasyromeii 27,5 cm, ecim Ha 1 M Tpeby-
ercst 150 r omudui?

JlonoiHUM yCeYeHHBIH KOHYC JI0 MOJHOTO. K
ITyctes KB=a.

13 nono6ust KOHYCOB CIIEAYeT:

A B8

AB KB 25 a

= = , OTKyJa

DC KC 30 a+275

KB=a=137,5(cm) u KC=a+27,5=165(cm). D c

IlonHas mmomazbs BeApa COCTOMT W3 IUIOMIAJM  OCHOBAaHHUSA

4B , y

Socn =T=156,25n (cM®) 1 GOKOBOl MOBEPXHOCTH BEIpa, PABHOIL

pa3zHOCTH OOKOBBIX IOBEPXHOCTEH KOHYCOB:
SGOK:SI—SQZTE (D—C -KC - ﬁ . KBJ =
2 2
=n(15-165-12,5-137,5)=756,251 (cM?).
Tak 910 S=SyeitS50=912.5 (cM?)=0,09125 (m?).
Oo6mee konmmyectBo kpacku m=100-S-150~4300 (r)=4,3 xr.

126



	§ 20 Многогранники
	1 - 50
	51 - 84

	§ 21 Тела вращения
	1 - 50
	51 - 54

	§ 22 Объемы многогранников 
	§ 23 Объемы и поверхности тел вращения

