
23 CTEPEOMETPI/Is:l 

CTepeoMeTpneii Ha3biBaiOT pa3,n:cJI reoMeTpHH, B KOTopoM H3y'Ia­

IOT CBOHCTBa rrpoCTpaHCTBeHHhiX ¢wryp. IlpocTeHlliHMH ¢wrypaMH B 

rrpoCTpaHCTBe 5!BJI51IOTC51 mOttKa, np5l.Ma5l H YlJlOCKOCmb. 

23.1. CsolllcTsa npfiMbiX 111 nnocKocTelll 

,UBe IIp5!Mhie B npOCTpaHCTBe rrapaJIJieJihHbl, eCJIH OHH JieJKaT B 0.[(­

HOH IIJIOCKOCTH H He rrepeceKaiOTC51. 

,UBe IIp5!Mbie B IIpOCTpaHCTBe CKpell(IIBaiOTC51, eCJIH He CyllleCTByeT 

TaKOH IIJIOCKOCTH, B KOTOpOH OHH o6e JieJKaT. 

llpu31taK cKpe~u6aw~uxcR npRMoLY. EcJIH o,n:Ha H3 ,n:Byx rrp51-

MhiX JieJKHT B HeKOTOpOH II7JOCKOCTI1, a ,n:pyra51 I1p51Ma51 rrepeceKaeT clTy 

IIJIOCKOCTh B TO'!Ke, He IIpHHa,n:JieJKaii~eH rrepBOH IIp51MOH, TO 3TH IIp51-

Mbie CKpeii~HBaiOTC5!. 

f1IIOCKOCTh H IIp5!Ma5!, He IIpi1Ha,n:JieJKaU.!a51 IIJIOCKOCTH, rrapaJIJieJib­

Hhi, eCJIH OHH He HMeiOT 06111HX TO'IeK. 

llpu3HaK napaJtJteJlollocmu npRMOU u 1UtocKocmu. EcJIH np51Ma51, 

He IIp11Ha,n:JieJKallla51 IIJJOCKOCTH, napaJIJieJibHa KaKOH-JIH60 IIp51MOH, 

IIpHHa,n:JieJKallleH IIJIOCKOCTH, TO OHa rrapaiiJieJibHa l1 IIJIOCKOCTH. 

C6oucm6a nJtOCKocmu u npRMoii, napa;meJloHoii nJZOCKocmu: 
1) eCJIH ITJIOCKOCTh co,n:epiKHT IIp51MYIO, napaJIJJeJihHYIO .n:pyroii 

IIJIOCKOCTH, l1 rrepeceKaeT 3TY IIJIOCKOCTh, TO JIHHH51 rrepece'!eHH5! 

IIJIOCKOCTeH rrapaJIJieJILHa ,n;aHHOW IIp5!MOH; 

2) eCJIH qepe3 KaJK.[(YIO H3 .[(BYX rrapaJI.IeJibHhiX IIp5!MhlX rrpoBe,n:e­

Hbl rrepeceKaiOIIIHeC5! IIJIOCKOCTH, TO JIHHH5! HX rrepeceqenn5! rrapaJI­

JieJibHa ,n:aHHhiM IIp5!MbiM. 

,UBe IIJIOCKOCTH rrapaJJIIeJJhHhi, eCJIH OHH HC HMeiOT 06111HX TO'IeK. 

llpu3HaK napaJZJteJlonocmu nJtocKocmeu: ecJIH ,n:Be nepeceKa­

IOIIIHec51 IIp5!Mbie OJJ:HOH IIJJOCKOCTH COOTBeTCTBeHHO napaJIJieJibHhi 

JJ:BYM rrepeceK3IOIIIHMC5! IIp5!MblM ,n:pyron IIJIOCKOCTH, TO 3TH IIJIOCKOC­

TH rrapaJJIIeJibHbi. 

flp5!Ma51 neprreH,n:HKYII5!pHa IIJIOCKOCTH, eCJIH OHa rreprreH,n:HKYII5!p­

Ha mo6oii rrp5!MOH, rrpi1Ha,n:JieJK3llleH IIJIOCKOCTI1. 

llpU31lUK nepne1ldUKYJlRp1loCmU npRMOU U nJlOCKocmu: eCJII1 

IIp5!Ma5! rreprreH,n:l1KYII5IpHa JJ:BYM rrepeCeKaiOIIII1MC5! IIp5!MbiM, JICJKa­

IIIHM B IIJIOCKOCTH, TO OHa rreprreH,n:HKYII5IpHa IIJIOCKOCTH. 

367 



' 
C6oiicm6a npRMoii, nepneuiJwcy;mpuoii nJZoc1cocmu: 
1) ecJIH O,J:J:Ha 113 .D:BYX napaJIJICJihHhiX IIpHMhiX nepneH,J:J:MKYJIHpHa 

IIJIOCKOCTH, TO 11 ,J:J:pyra5I IIp5IMa5I rreprreH,J:J:HKYJIHpHa :'HOM IIJIOCKOCTH; 

2) IIp5IM35I, nepneH,J:J:HKYJI5IpHa5I O,J:J:HOli H3 ,J:J:BYX napaJIJICJ!hHhiX 

HJIOCKOCTCH, nepneH,J:J:HKYJIHpHa 11 Apyroi:\: IIJIOCKOCTH. 

llpU31WK nepne11.dUKYllRp110CmU 1lJlOCKOCmeii: CCJll1 IIJlOCKOCTh 

CO,J:J:epJKI1T nepneH,J:J:HKYJI5Ip K npyroi1: IIJIOCKOCTH, TO OHa nepneH,J:J:HI<y­

JIHpHa 3TOM IIJlOCKOCTI1. 

I1p5IM35I, rrepeceKaiOina5I IIJlOCKOCTh, HO He nepneH,J:J:HKYMlpHaH K 

Hei1, Ha3hiBaercJI HaKJIOHHOH K n.nocKOCTH. 

TeopeMa o mpex nepneuiJuuyJZRpax. ,l{JIH roro <no6hi rrpHMa5I, Jie­

JKalll,aH B ITJIOCKOCTH, 6biJia rrepneH,J:J:HKYJI5IpHa HaKJIOHHOH, Heo6xo,J:J:H­

MO H ,J:J:OCTaTO'-IHO, '-IT06hi OHa 6biJJa rreprreH,J:J:HKYJI5IpHa rrpoeKIJ;HH 3TOH 

HaKJIOHHOH Ha ITJIOCKOCTh. 

Ha pucyHKe 23.1 np5IMaH b - HaKJIOHHaH I< nJIOCKocTH, rrp5IMa5I 

C - npoeKIJ,HH 3TOH HaKJIOHHOli Ha IIJlOCKOCTh H TIOCKOJibKY a .l C , TO 

a.lb. 

Puc. 23.1 Puc. 23.2 

YvwM MeJK3y Jta10lmawu u ruzocKocmbiO Ha3biBaercH yroJI Me)KAy 

HaKJIOHHOH H ee npoeKu;neJ:i: Ha IIJIOCKOCTh. Ha pHCYHKe 23.2 rrpHMaH 

b - H3KJlOHH35! K IIJIOCKOCTH, np51Ma5I a - npOCKl{HH 3TOH H3KJIOiiHOH 

Ha IIJlOCKOCTh, a - yroJI MeJK,n:y 3TOH HaKJIOHHOH l1 IIJIOCKOCTbiO. 

JJ,eyzpaHHbtU yzoJL o6pa3yerc5I B pe3yJihTare rrepece'-!eHHH ,J:J:Byx 

IIJIOCKocTei1. IlpHMa5I, rroJiy'-!eHHa5I B pe3yJihTare nepece<JeHHH ABYX 

IIJIOCKOCTCM, Ha3hiBaeTCH pe6po.M AByrpaHHOfO yrJia . .lJ:Be IIOJIYIVIOC­

KOCTH C 06liJ;HM pe6poM Ha3hiBaiOTC5I zpaHRMU ,J:J:ByrpaHHOfO yrJia. . 

iloJiyiiJIOCKOCTh, rpaHHIJ;a KOTOpOH COBIIa,J:J:aeT C pe6poM AByrpaH­

HOfO yrJia l1 KOT0pa5I ,J:l;CJIHT ,J:J:ByrpaHHh!IJ yroJI Ha ,J:J:Ba paBHbiX yrJia, 

H33hiB3CTC5I 6ucceKmOpllOU IIJIOCKOCTbiO. 

,l{syrpaHHhiM yroJJ H3MCp5IeTC5I COOTBCTCTBYIOll!HM JlUHCUllblM yz­
JlOM. JlHliCMHhiM yrJIOM AByrpaH)iOfO yrJia H33hiB3CTC5I yroJJ MCJKAY 

nepiiCH,J:l;HKy.nHpaMH, npoBe,J:J:eiiHbiMH B Ka)!(,J:l;OM rpaHH K pe6py. 
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23.2. nplt13Ma 

MuororpaHHHK, ,n:Be rpauu KOToporo paBHhie n - yroJibHHKH, Jre­

:>Karuue B rrapaJIJieJihHhiX IIJIOCKOCT5IX, a OCTaJihHhie n rpauei1- rrapaJI­

JieJiorpaMMhi, Ha3hmaeTC5I n-yzoJLo1WU npu3.MOU . 
.ll:Ba n-yroJibHUKa 5IBJI5IIOTC5I OCHOBaHU5IMH IIpU3Mhl, IIapa.JIJieJior­

paMMbl - 6oKOBhiMH rpaHHMH. CTopoHhi rpauei1 Ha3hiBaiOTC5I pe6pa­
MU IIpH3Mbl, a KOHU,bl pe6ep - BCpWUHaMU IIpH3Mbl. 

BhrcoToi1 rrpu3Mhi na3hmaeTC5I oTpe30K rreprren,n:uKyJIHpa, 3aKmo­

qeJ-IHhiH Me:>K,n:y OCHOBaHH5IMH IIpll3Mhl. 

.UuaroHaJibiO rrpH3Mbi Ha3biBaeTC5I 0Tpe30K, COe,l.(HH5IIOIUHH ,l.(Be 

BCplliHHbl OCHOBamiH, He Jie:>KaiUne B O,l.(HOII rpaHH. 

Ilp5L.Moii rrpn3MOH Ha3hmaeTC5I rrpH3Ma, 6oKOBhre pe6pa KOTopoi1 

rrepneH,l.(HKY JI5IpHbi nJIOCKOCT5IM OCHOBaHHH (pH C. 23.3). 
HaJUWJmotl rrpH3MOH Ha3biBaeTc5I rrpH3Ma, 6oKOBhie pe6pa KOTopoi1 

5IBJI5IIOTC5I HaKJIOHHbiMU K IIJIOCKOCT5IM OCHOBaHHH (puc. 23.4). 
06oe.M u n;ww,aob noBepX11ocmu npu3.Mbt BhiCOThi h uaxOil.HT no 

¢opMyJiaM: 

v == SOCII . . h ' s/lVG. == 2S OCII. + s 6oK . . 

I1JioiUall.h 6mcoBoii noBepxnocmu npRMoii npu3M'bt MO:>KHO Bhi­

qHcJIIITh no ¢opMyJie s6ol<. = POC/1.. h. 
06oe.M u n.now,aob noBepxnocmu ttaKJtonnoii npu3.Mbt (puc. 23.4) 

MO:>KHO BhlqUCJIHTb TaK:>Ke HHaqe: V = Sceq. ·/ , S6o~<. = pce•1. .[, 

r.n:e MNK - ceqeuue, nepnen.n:uKyJI5IpHoe pe6py /. 

JipaeUJLblWtt npu3AtOU na3hiBaeTC5I np5IMa5I npu3Ma, ocnoBanueM 

KOTOpOH 5IBJI5IeTC5I rrpaBUJibHblll MHOfOYfOJlblUIK. 

Jlapa/lJzeJLenunedoM Ha3hiBaeTcH npi13Ma, Bee rpau11 KOTopoii - rra­

PaJIJieJiorpaMMhi. 

JlpmtbLM napaJIJleJtenunedoM ua3hiBaerc5I napaJIJieJierrune.n:, 6oKo­

Bhie pe6pa KOTOporo rreprreH,n:HKYJIHpHbl IIJIOCKOCT5IM OCHOBaHIIH. 

JlpmwyzoJtb1lbtM napaJIJleJtenuneooM ua3biBaeTc5I rrp5IMoif rrapaJI­

JieJierrune.n:, OCHOBamieM KOTOporo 5IBJI5IeTC5I Ilp5IMOYfOJlbHIIK. 

B B 

A c 

-----~- d 
I -- A Bj._ __ 

c / 
/ 

/ 

/ -
~--

A a c 
Puc.233 Puc.23.4 
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Ceoucmeo dualouaRu npRMOYlORbUOlo napaRReRenuneda 
KBa~paT ~Harona.JIII rrp51MoyroJibHoro rrapMJieJierrHne~a paBeH eyM­

Me KBa~paToB Tpex ero H3MepenH:ii: d 2 = a2 +b2 +c2
, r~e a, b, c- ~JIH­

Hhi pe6ep, BbiX0~51lilliX II3 O~HOH BepiiiHHbi, d - ~HafOHaJib napaJIJie­

JICITHITe~a (pHe. 23.3). 
06oeM npRMOYlORbUOlO napaRReRenuneda naxo~HT no ¢opMyJie 

V=abc. 
Ky6oM Ha3hiBaeTCH rrp51MoyroJibHbii:i rrapa.JIJieJierriirre~ c paBHhiMH 

pe6paMH. Bee rpanH Ky6a - KBa~paThi. 
06oeM, nRO~adb noeepxuocmu u duawuaRb tcy6a e pe6poM a 

naxo~HT no ¢opMyJiaM: 

v ::= a3
, snOB,= 6a2 

1 d 2 
::= 3a2

. 

23.3. n111p8MIIIA8 

MnororpaHHIIK, o~Ha rpanh KOToporo - MHoroyroJibHHK, a oe­

TaJibHhie rpaHH - TpeyrOJibHHKH e 06IIIeH BepiiiHHOH, Ha3biBaeTe51 

nupaMuaou. MnoroyroJihHHK na3biBaeTc51 oenoBanHeM rrHpaMH~hi, a 

TpeyrOJibHHKH - 60KOBbiMH rpaH51MH. 

Bbtcomou rmpaMHtJ:bi na3hmaeTe51 OTpe30K rreprreH~HKYJIHpa, npo­

BetJ:eHnoro 113 BCpiiiHHbl I1HpaMH~bl K IIJIOCKOCTH OCHOBaHIUl. 

EcJIH Bee 6oKOBbte pe6pa nupaMuabt paBllbt HJIH naKJIOHenhr K mwc­

KOCTII OCHOBaHIUI IIO~ O~HliM II TCM )KC yrJIOM, TO BbiCOTa onyeKaeTe51 

B !ICHTP onucallllOU OKPYJIC1tocmu. 
EeJIH 6oKOBbie rpan:n rrHpaMHtJ:bi naKJIOHeHbi K IIJIOCKOeTII oeno­

BaHH51 IIOtJ: O~HI1M II TCM )KC yrJIOM ( aayzpallllbte Y2llbl npu OCUOBaUUU 
paB1lbt), TO BhreoTa orryeKaeTC51 B !IeHTP anuca1t1tOU OKPYJIC1locmu. 

A 
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S TI:npaMI1~a Ha3hiBaeTc51 npaBURbllOU, eeJIH 

c 

Puc.23.5 

ee OCHOBaHHCM 51BJI51CTC51 rrpaBIIJibHbiH MHO­

royrOJibHIIK, a BbieOTa orrycKaeTe51 B !ICHTp 

BIIHeaHHOH II OiliiCaHHOH OKpy)KHOCTH MHO­

royroJibHHKa, JIC)KaiiiCfO B OCHOBaHIIH I1Hpa­

MH~bl. BhrcoTa 6oKOBOM rpann rrpaBHJihHOH 

rr:npaMH~bi, rrpOBC~CHHa51 H3 ee BepiiiHHbi, 
B na3hiBaeTc51 anorjJeMou. 

HanpUMep, na piicynKe 23.5 I13o6pa)Ke­

na npa6URbUaR mpeylORbUaR III1paMH­

~a SABC (TeTpaa~p): AB=BC=AC=a, 
OD = r - patJ:IIye oKpy)KHOeTn, BrrHeanno:U: 

B TpeyroJibHHK ABC, OA == R - pa~Hyc OK-



PY/KHOeTH, ormeannoli oKoJio TpeyroJihHHKa ABC, SO= h - BhieoTa 
rrHpaMHJJ:hi, SD = l - arrocpeMa, LSAO =a - yroJI naKJIOHa 6oKoBoro 
pe6pa SA K ITJIOeKoeTH oenoBamm, LSDO = cp - yroJI naKJIOHa 6oKo­
Boi1 rpanH SECK rrJioeKoeTH oenoBamur rrHpaMHJJ:hi. 

TpeyroJibHa5I rrHpaMHJJ:a na3biBaeTe5! mempa9apoJ.t. TeTpasJJ:p na-
3biBaeTe5! rrpaBHJihHhiM, eeJIH Bee ero pe6pa paBHhi. 

06oe.M nupa.MUObt u nllotu,aOb ee no6epxnocmu naXOJJ:5!T no cpop­
MyJiaM: 

1 v =]soCII .. h' sno6. =SOCII.+ s6m:.' 

r11:e h - BhieOTa IIHpaMHJJ:bi 
Illlotu,aOb 6oKo6oii no6epxnocmu npa6UllbHOU nupaMUObt naxo-

1 
JJ:5!T no cpopMy Jie s60h' = 2 POC/1 • h6oK' rJJ:e h6oK. - arrocpeMa IIHpaMHJJ:bi. 

Yeeqennoli rrHpaMHi'l,OM na3hiBaeTe5! MnororpaHHHK, BepiiiHnaMH 
KOTOporo eJiy/KaT BepiiiHHbi OeHOBaHH5! IIHpaMHJJ:bi H BepiiiHnhi ee ee­
'leHH5! ITJIOeKOeTbiO, rrapanJieJibHOM oenoBaHHIO nupaMHJJ:hi. OenoBa­
HH5! yeel.JeHHOM IIHpaMHJJ:bl - IIOJJ:06Hhie MnoroyroJibnHKH. 

06oe.M ycetteHHOU nupa.MUObt naXOJJ:5!T ITO cpopMy Jie 

V =~h(S1 +52 +~5152), 
r11:e 51 l1 52 - IIJIOU~aJJ:H OenoBannli, h - BbleOTa yee'-lennOM IIHpa­
MHJJ:bi. 

23.4. npaBIIlflbHble MHOfOfp8HHII1KII1 

llpaBHJihnhiM MnororpannHKOM na3biBaeTe5! BhinYKJihiM Mnoro­

rpannHK, y KoToporo Bee rpann- rrpaBHJihnhie MnoroyroJihniiKH e OJJ:­

nnM H TeM /Ke '-IHeJIOM eTopon H B Ka/KJJ:OM Bepnmne MnororpanniiKa 

eXOAIITe5! OJJ:nO II TO /Ke l.JIIeJIO pe6ep. 

fpanii rrpaBHJibnOrO MnororpannHKa MOryT 6hiTb liJlli paBnOeTO­

ponniiMH TpeyrOJihnHKaMH, liJIH KBaJJ:paTaMH, HJIH rrpaBIIJlbHbiMH n5!­

THyrOJibHHKaMH. 

EeJIH y rrpaBHJihHoro MnororpaHHHKa rpami- rrpaBHJihnhie Tpey­

roJihnHKH, TO eOOTBeTeTBYIOIUHMH MnOrorpanniiKaMH 5!BJI5!10Te5! rrpa­

BHJibnhiM mempaaap (on HMeeT 4 rpanH), rrpaBHJihnhrli oKmaaap (on 

HMeeT 8 rpaneli), rrpaBHJihnhrli uKocaaap (on HMeeT 20 rpaneli). 

EeJIH y rrpaBHJibHOrO MnOrorpanHHKa rpanH - KBaJJ:paTbl, TO MnO­

rorpannHK na3hiBaeTe5! Ky6oM HJIH zeKcaaapoM (on HMeeT 6 rpaneli). 
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Ecm1 y rrpaBIIJih.Horo MnororpaHHIIKa rpaHH- rrpaBHJihHLie IT5lTH­
yroJihHIIKH, TO MHOrorpaHHHK Ha3biBaCTC5l aoaeKa3apoM ( OH HlVICCT 
12 rpaneli). 

23.5. ltiiiJliiiH.Qp 

Puc. 23.6 

aUJluHapoM Ha3biBaeTC5l cpurypa, IIO­
JIY'IeHHa5l B pe3yJihTaTe BpameHH5l IIp5IMO­
yrOJibHHKa BOKpyr O,TJ,HOH H3 ero CTOpOH. 

Ha pucynKe 23.6 rrp5IMa5l 001 - ocb 

Bpa:w;eHH5I; 001 = h - BblCOTa, f - o6pa-

3YIOllJa5I; ABCD - ocesoe ce'-Ieime IIH­
JIMH.Upa, IIOJIY'-IeHHOI'O BparuenneM IIp5IMO­
yrOJihHHKa 001 CD BOKpyr cToponhi 001. 

06aeM u nJto~aiJb no6epxHocmu U,UJtuuiJpa naxo,TJ,5IT no cpop­
MyJiaM: 

V = Soc//. · h , Soc·"· = nR
2 

, S noa. = 2S"""· + S 601,. , S 60,. = 2nRl , 
r,TJ,e R - pa,~~,Hyc ocnosaHH5l, h - BhiCOTa, l- o6pa3yiOill,a5l [JHJIIIH,TJ,pa. 

23.6. KoHyc 

B 

A 

Puc. 23.7 

c 

KoHycoM na3hiBaeTc5l cpnrypa, rroJiy­
qenna5l B pe3yJihTaTe Bpamenn5l rrp>IMO­
yroJibnoro rpeyroJihHMKa BOKpyr O,TJ,HO­
ro 113 KaTeToB. Ha pncynKe 23.7 np5IMa5l 
DB - och BpameHn5I; OB = h - Bbico­
Ta, l - o6pa3yiOllJa5l, MBC - oceBoe 
ceqenne Konyca, noJiy'-Iennoro Bpame­
mieM rrp5IMoyroJihnoro TpeyroJihHMKa 
OBC BOKpyr KaTeTa OB. 

06aeM u nJto~aiJb noBepxHocmu KOHyca Haxo,TJ,5IT no cpopMyJiaM: 

v = ts()('JI. 0 h' SOCII= nR2' snoe. =SO('//.+ s60k',' s601{. = nRl' 

me R - pa,TJ,nyc OCHOBaHH5l, h - BblCOTa, l- o6pa3yiOIIJa5l Konyca. 

372 



Yce'JeHHotM lWHYCOM Ha3bmaeTC5I qacTb KoHyca, orpaHHqeHHa5I ero 

OCHOBaHHeM l1 ceqeHHeM, napaJIJieJibHbiM IIJIOCKOCTH OCHOBaHl15I. 

llJlOfl4aO'b no6epxHocmu u o6oeM yce<te1l1l020 KoHyca HaXO/l:5IT no 
¢opMyiiaM: 

1 
S60"· = n(R1 + R2 )l, V = 3nh( Rl + Ri +~R2 ), 

r,n:e ~ l1 R2 - pa,n:HyCbi OCHOBaHHH, h - BbiCOTa yce"IeHHOrO KOHyca. 

23.7. Ccflepa 1.-1 wap 

Cpepoii Ha3biBaeTC5I ¢Hrypa, rroJryqeHHa5I B pesyJibTaTe spameHH5I 

ITOJIYOI<py%HOCTI1 BOKpyr ee IJ:HaMeTpa. 

llJlOfl4aO'b cpepbt pa,n:Hyca R Haxo,n:JIT ITo ¢opMyJie Scrp. = 4rtR2 

llJapo.M Ha3biBaeTC5I ¢nrypa, rroJiyqeHHa5I BpameHHeM noiiyKpyra 

BOKpyr ero ,n:HaMeTpa. 
4 

06oeM wapa pa,n:Hyca R HaXO/l:JIT ITO ¢opMyJie V,"apa = 3nR3
. 

CeqeHHe mapa rrJIOCKOCThiO, ITpoxo,n:JIIl(eM qepes ero ueHTp, Ha3bi­
BaeTc5I 6oJiomHM KpyroM. 

KacaTeJibHoli ITJIOCKOCThiO K c¢epe ( mapy) HasomaeTC5I nJioCKOCTh, 
HMeiOil(a5I CO c¢epoH eJ(HHCTBeHHYIO o6myiO TOqKy. ::hy TQqKy Ha3hi­
BaiOT ToqKoi1 KacaHH5I c¢epbi n ITJIOCKOCTH. KacaTeJihHa5I ITJIOCKOCTh 
nepneHJ(HKYIIHpHa paJJ:nycy c¢epbi B ToqKe KacaHH5I. 

Puc. 23.8 

Cpepu'ieCKUM (wapoe-bw) cel.MeH­
mo.M Ha3hisaeTc5I qacTb c¢epbr (mapa), 

oTceKaeMa5I nJIOCKOCThiO. BhiCOTOM h 
mapoBoro cerMeHTa Ha3hiBaeTc5I J(JIHHa 

0Tpe3Ka J(HaMeTpa, nepneHJ(HKYII5IpHO­

f0 OCHOBaHHl') rnapOBOfO cerMeHTa, pac­

IIOJIO)KeHHOfO Me%J(y 3THM OCHOBaHIIeM 

II c¢epoi1 ( Ha piic. 23.8 AB =h). 

llJtofl4aO'b cpepu<tecKoii noBepxHocmu u o6oeM wapoB020 cel­
MeHma HaXOJJ:5IT no ¢opMyJiaM: 

Sno6 =2nRh, V =nh2 (R-!._h), . cew. 
3 

fl(e R - pa,n:nyc mapa; h - BhiCOTa cerMeHTa. 
llJapoeow ceKmopo.M Ha3hmaeTC5I TeJio, rroJiyqeHHoe BpameHneM 

KpyrOBOfO CeKTOpa BOI<pyr OJ(HOfO 113 orpaHHqJIBaiOil(HX KpyroBOM 

ceKTop paJJ:nycoB. BhrcoToli mapoBoro ceKTopa Ha3hmaeTC5I BbiCOTa 
qacTH ero ccpepnqecKOM IIOBepXHOCTII. 
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06&e.M mapoeozo cetcmopa Haxo.zvrT no ¢opMyJie 

2 2 
~eKm. = -rrrR h , 

r.n.e R - pa.n.nyc mapa; h - BhiCOTa cerMeHTa. 

23.8. KoM6111H8~111111 MHororpaHHIIIKOB 

Ill TeJl Bpa~eHIIISl 

1. MHororpanHHK 11 map. 
illap BnHCaH B MHOrorpaHHHK, CCJIH OH KacaeTC5l BCCX rpaHeH MHO­

rorpaHHHKa. 

illap OllHCaH OKOJIO MHOrorpaHHHKa, CCJill BCe BCplliiiHhi MHOfO­
rpaHHMKa Jie%aT na noBepxnocTH mapa. 

Pernenne 3a,ll,a'I, KaK npaBIIJIO, neo6xo.n.uMo Ha'IHHaTh c onpe.n.eJie­
HM.H pacnoJIO%CHII5l rxenTpa rn apa n pa.n.nyca mapa. 

B np51.MoyWllb1iO.M napalllleJtenuneae c BhiCOToJ:i h 11 .n.HaronaJihiO d 
rxenTpOM Bnncannoro n onncannoro mapa .HBJI.HeTc.H TO'IKa nepeceqe­
HII.H .n.uaronaJieJ:i napaJIJieJiemme.n.a; pa.n.nyc Bnncannoro mapa naxo-

.lJ..HT no ¢opMyJie R
6
n. = ~, a pa.n.Hyc onHcannoro mapa - no cpopMyJie 

d 
Ron. =2. 

B npou3BOJlb1iOM .M1iowzpa1muKe rxenTpoM mapa, Bnncannoro B 
MHOrorpaHHHK, 5IBJI5ICTC5l TO'-IKa nepecetJ:eHII5l 6HCCCKTOpHbiX IIJIOC­
KOCTCH Bcex ,ll,ByrpaHHhiX yrnoB MHOrorpaHHHKa, a rxenTpOM mapa, 
onncanHoro oKoJio ~mororpannnKa, 5IBJI5ICTC5l TO'IKa nepecetJ:eHH5l 
BCeX nJIOCKOCTCH, npOXO,ll,5lllXIIX 'ICpe3 cepe,ll,IIHhi pe6ep MHOfOrpaHHH­
Ka H nepneH,ll,HKYJI5IpHhiX liM. 

2. KoM6Hnau;HH TeJI Bparn:enHH. 
illap BnHCaH B KOHyc, CCJIH OH KaCaCTCH OCHOBaHH5l KOHyca B era 

rxenTpe, a 6oKoBoi1 noBepxnocTn- no OKPY%HOCTH. UenTp mapa na­
XO.lJ.HTC5l Ha OCH KOHyca H paBHOY.lJ.aJICH OT QCHTpa· OCHOBaHH5I H o6pa-
3YIOIIXCH Konyca. 

lllap onncan OKOJIO Konyca, ecmr BeprnHHa n oKpy)KHOCTb ocnoBa­
HH5I Konyca Jie%aT na noBepxnocTn mapa. UenTp mapa Jie)KIIT na npH­
MoJ:i, CO,ll,Cp%arrxei1 OCb KOHyca, H paBHOy,ll,aJieH OT BCplliHHhi II TO'ICK 
0Kpy%HOCTH OCHOBaHII5I KOHyca. 

illap BnHCaH B L(liJiliH,ll,p, CCJIII OH KacaeTC5I OCHOBaHHH QHJIIIH,ll,pa B 
HX L(CHTpax, a 6oKOBOH nOBepXHOCTH L(HJIHH,ll,pa no 6oJihlliOil OKpy%­
HOCTH mapa, napaJIJieJibHOH ocnoBaHH5IM. UenTp mapa Jie%nT na ce-
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pe.n;HHe oe11 :U:HJIHH.n;pa, a pa.n;IIye mapa Haxo.n;51T no cpopMyJie R
6

n. == ~, 
r.n;e h - BbieOTa IJ;M.lliiH):(pa. 

illap OIIHeaH OKOJIO UIIJIMH):(pa, eeJIH OKpy)KHOeTM OeHOBaHMH UM­
JIMH):(pa Jie)KaT Ha TIOBepXHOeTM mapa. I.l,eHTp mapa Jie)KMT Ha eepe.n;M-

He oeM UMJIMH.n;pa, a pa.n;Mye mapa Haxo.n;51T no cpopMyJie Ron. = ~ , r.n;e 
d - .n;MaroHaJih oeeBoro eeqeHM51 :U:MJIIIH.n;pa. 

Kouye BTIHeaU B UHJIMH):(p, eeJIM OeHOBaHJie KOHyea eOBIIa.n;aeT e 
O):(liMM II3 OeliOBaHMH IJ;IIJIIIH):(pa, a BepmHHa KOHyea eOBIIa.n;aeT e UeH­

TpOM .n;pyroro OeHOBaHII51 UIIJIIIIi):(pa. 
llpii pemeHIIH 3a):(a'l UeJieeoo6pa3HO eTpOIITb BeiiOMOfaTeJibHOe 

ee<IeHIIe, npoxo.n;51IUee <Iepe3 oeh UMJIIIH.n;pa IIJIII KoHyea II uenrp mapa. 
llpii noM B ee<Iemm UIIJIIIH.n;pa 6y.n;eT noJiy<IaThe51 np51MoyroJihHIIK, B 
ee<IeHIIII KOHyea - paBHo6e.n;peHHhiH TpeyroJILHIIK, B eel.remm mapa -
Kpyr e pa.n;IIyeoM, paBHhiM pa.n;IIyey mapa. 

TeeT .QllH nposepKIII TeopeTVI'-IeCKIIIX 3H8HIIIVI 

YcmalioBume coomBemcmBue (1-7): 
1. IT pii3Ma: 

BMJJ: 

1) npaBHJILHa51; 

XAPAKTEPI1CTHKA 

a) IIp51Ma51 npH3Ma, OeHOBaiiHe­
npaBHJihHhiH MHOroyroJihHHK; 

6) Bee rpami - napaJIJieJiorpaMMLI; 

3) IIpaBIIJihHa51 llp51MOYfOJihHa5I; B) Bee rpaHH - KBa.n;paTLI; 

4) napaJIJieJiennne.n;; 

5) rrp51MOH napaJIJieJiennrre.n;; 

6) IIp51MOYfOJihHhiH 
napaJIJieJreniirre.n:; 

r) 6oKoBLie pe6pa- nepneH.n;MKYJI51-
phi K TIJIOeKOeT51M OeliOBaHm1; 

.n;) 6oKOBhie pe6pa HaKJIOJ-IeHhi 
K TIJIOeKOeTH OeHOBaHH51; 

e) oenoBaHHe - npaBHJihHhiH 
MHOroyrOJihHHK; 

)I{) oenoBaHne- rrapaJIJieJiorpaMM, 
6oKOBhie rpaHH - np51MOyroJihHHKH; 

3) OeHOBaHHe - KBa):(paT, 60KOBhie 
rpaHH - llp51MOYfOJihHHKH; 

H) Bee rpaHM- IIp51MOyrOJihHMKll. 
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2. TiupaMH,l.l;a: 

B¥UI. 

1) rrpaBJ:LllbHa5I; 

2) TeTpa3,~.~;p; 
3) rrpaBHJlbUb!H TeTpa3JJ;p; 

4) 'IeTbipexyroJihUa5I; 

5) rrpaBHJ!bHa5l 
'!eTbrpexyroJibHa5I; 

6) n-yroJibHa5I; 

7) npaBHJibHa5l TpeyrOJiblla5l. 

3. BbrcoTa rmpaMH,l.l;bi: 

OfiYCKAETC5I 
1) B I(enTp oKpyJKnocTH, BIIH­
cannoH: B ocnonamre; 

2) B QenTp oKpyJKnocTH, orm­
cannoH: OKOJIO OCHOBaHJ:I5I; 

3) na cepe,~.~;Hny nrnoTeny3hr; 

4) B TO'!Ky, 5lBJ!5liOIQYIOC5IQeH-

XAPAKTEPI1 CTI1KA 
a) OCliOBaHI1e ~ rrpaBHJ!blibiH 
n-yroJibHHK; 

6) OCHOB3HHe ~ n-yroJibHHK; 

B) nee rpamr TpeyroJibHHKH; 

r) nee rpanH ~ rrpaBHJibHbie 
TpeyrOJibHHKH; 

A) OCHOBaHHe ~ np5IMOyroJibHHK; 

e) OCHOBaHHC ~ KBa,a;paT, 60KOBbie 
pe6pa paBnhr; 

JK) OCHOBamre ~ npaBHJ!bHbiH 
TpeyroJibHHK; 

3) OCHOBaHHe ~ rrpaBHJiblibiH 
n-yrOJibHHK, 6oKOBbre pe6pa paBHhr; 

H) OCHOBaHHe ~ npaBHJ!bHbiH Tpey­
fOJ!bHHK, 6oKOBbie pe6pa paBHbl. 

I1PI1 YCJIOBI1I1, qTO 

a) pe6pa pamm; 

6) OCHOB3HI1e ~ rrp5IMOyrOJibHbiH 
TpeyrOJibHHK; 

B) OCHOB3HHe ~ IIp5IMOYfOJ!bHbli':'l 
TpeyroiihHHK, pe6pa paBnhr; 

TpOM BIIHcaimoJ:r u onucammH: r) rrpaBHJibHbiH TeTpa3,~.~;p; 
OKPYJKHOCTew ocuoBaHH5l. 

,~.~;) ,~.~;nyrpaHHhie yrJihi rrpH 
OCHOB3HHH paBHbi; 

e) TeTpa3,~.~;p . 

4. l1JIOlU3,l.l;b 6oKOBOH IIOBepXHOCTH MHOrorpaHHHKa: 

<DOPMYJIA 

1) S =4a2
; 

2) s = P,IC/1. • h; 
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MHOfOfPAHHI1K 

a) rrpaBHJibHa5l rrnpaMn,~.~;a; 

6) np5!Ma5l rrpH3Ma; 



<DOPMYJIA 

5. 06beM MHOrorpaHHHKa: 

<DOPMYJIA 

1) V = a3
; 

2) V= SOCfl. ·h; 

MHOf0fPAHHI1K 

B) Ky6 c pe6poM a; 

r) rrpH3Ma; 

11:) IIHpaMIIlJ:a. 

MHOf0fPAHHI1K 

a) HaKJIOHH~ IIpli3Ma, h- BbiCOTa; . 

6) IIIIpaMIIlJ:a, lz- BbiCOTa; 

B) yceqeHHaH IIIIpaMHlJ:a, h - BbiCOTa; 

r) Ky6 c pe6poM a; 
11:) Ky6 c pe6poM h. 

6. llJiomall:h nosepxHoCTII TeJia BpaUJ,eHH5C 

<DOPMYJIA 

1) S =4nR2
; 

2) S =nR2 +nRZ; 

3) S = nR2 + 2nRl ; 

7. 06beM TeJia spaUJ,eHII51: 

CDOPMYJIA 

1) V=~nR2h; 

2) V=inR3 
· 3 , 

1 
3) V=3SOC/I.·h; 

4) V = n; (I~f +R~ +RtR2 ); 

5) V=SOC/I.·h. 

TEJIO BPAIUEHI151 
a) KOHyc, R - pall:HYC OCHOBaHIUJ, 
h - BhiCOTa, 1- o6pa3yron~a.H; 

6) ccpepa pall:Hyca R; 

B) I~IIJIHH.n:p, R - pa.n:nyc ocHOBaJIH5I, 
h - BbiCOTa, f - o6pa3yJOUJ,aH; 

r) yceqeHHbiM KOHyc: 

7EJIO BPAIUEHI151 

a) map pall:Hyca R; 

6) KOHyc; 

B) yceqeJUibiM KOHyc, Rt H R2 -
pa.n:HyCbi OCHOBaHHI.f, h - BhiCOTa; 

.n:) rnapoBoM ceKTop, R - pa,ll,Hyc 
mapa; h - BhiCOTa cerMenTa; 

e) nraposoli cerMeHT. 
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I-loMep 3a,n:amr!l 1 2 3 4 5 6 7 
BapiiaHT 1- a; 1- 3; 
npaBHJihHOro 2- r; 2- B; 1- a; 1-n; 
OTBeTa 3 -3; 3- r; 

2-n; 
1- B; 1- r; 1- 6; 2 -a; 

4-6; 4 -,n:; 2- 6; 2- a; 2- a; 3- 6; 
5- )!{; 5- e; 

3 -B; 
3-a 3-6 3-B 4-B; 

6-n; 6- 6; 
4-r 

5-r 
7-B 7-H 

.npV!Mepbl 

IlpHMep 1. BhrqHcJitne o6neM rrpamiJihHoro TeTpasi'l,pa c pe6poM, 
paBHbiM a. 

D 

a 

c 

Pew.enue. TaK KaK TeTpasi'l,p rrpaBHJih­
HbiH (pHC. 23.9), TO ero BbiCOTa orrycKa­
eTCH B IIeiiTp TpeyroJibHHKa ABC : ToqKy 
0, TOqKy rrepeceqeHH51 BbiCOT, 6HCCCKT-

pi1C n Mei'l,HaH 3Toro TpeyroJibHHKa. Toma 

OA = R = JJ -pai'l,Hyc OKPY)I<HOCTH, orrH-

B caHHofr OKOJIO MBC; DO= h - BhiCOTa 

TeTpae>i'l,pa. 

Hafri'l,eM BbiCOTy TeTpasi'l,pa. PaccMOT­

pHMTpeyroJibHHKAOD. DoTeopeMe nmpa­

ropa OD2 = AD2
- A02 HJIH h2 = a2

- R2
. 

Puc. 23.9 /z7 ~ 2a2 .J2a 
Toma h=va--3 = T = J3 . 

06neM TeTpa3i'l,pa BbiqHCJIHM ITO <j:>opMyJie V = -;;S
0

c
11
h, 

- J3a2 .) 
ri'l,e S,c,. --4-. 

1 J3a2 .J2a J2a3 
3amriiieM: V = 3 · - 4

- · J3 = 12 . 

.J2a3 
Omeem: 12. 

IlpHMep 2. B OCHOBaHHH rrHpaMHi'l,bi ne:>KHT rrp51MoyroJibHhiH Tpe­

yroJibHHK c rHrroTeny3o:H, paBHOH c, 11 ocTpbiM yrnoM 30°. EoKOBbre 

pe6pa mrpaMHi'l,bl HaKJIOHeHbl K IIJIOCKOCTH OCHOBaHH51 IlOi'l, yrJIOM 60° . 
Haii:i'l,HTe o6neM rrnpaMHi'l,hi. 
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Pewmtue. OcHOBaHIIeM rmpaMIIJl.hi .HB.TIH­

eTCH TpeymnbHIIKABC: L C = 90°; AB = c 
(piic. 23.1 0). TaK KaK 6oKOBbie pe6pa 

IIHpaMIIJJ:bl HaKJIOHCHhl K ITJIOCKOCTII OC­

HOBaHHH ITOJJ: Oll,HHM II TCM )J{C yrJIOM, TO 

Bh!COTa ITHpaMHJJ:hl OITYCKaeTCH B IICH'fp 
oKpy)KHOCTII, OITIICaHHOM OKOJIO 3Toro 

TpeyroJihHIIKa (na piicynKe 23.10 Tocr- A 

Ka 0 ). Torll,a AO = R = ~ II BhiCOTa ITH­

paMHJJ:hi fz =SO. 

s 

PaccMoTpiiM rrpHMoyroJihHI>IM Tpey- c 
roJibiiHK SAO. Yron SAO HBJIHeTCH yrJIOM Puc. 23.10 
JJaKJJOJ-Ia 60KOBOrO pe6pa K TIJIOCKOCTH 

B 

ocnonamm, TaK KaK oTpe3oK AO - ITpocKIIJIH pe6pa AS Ha ITJIOCKOCTh 

ocnonaiiiiH n LSAO = 60°. Torll,a tg 60° = ~~ H SO= 1c =h. 

PaccMOTpnM rrpHMoyroJII>HLrii TpeyroJibHIIK ABC: CB = ~ ITO 

cnoi:J:C"rny KaTeTa, Jie:>Kau~ero ITponm yrJia 30° ; LB = 60° . IIJio-

ru:aJJ.b TpeyroJihHHKa nali:JJ.eM ITO ¢opMyJie S MBC = ~ AB · CB · sinLB, 

1 c .J3 .J3c2 
v 

SMBC =2c·:2'2' SMBC =-8-. HaH,a:eM o6neM niipaMHJJ.bi: 

V = tsoc"h , v = t. ~c2 ·1c = ~~ . 
c3 

Omaem: 
16 

. 

IIpuMep 3. OcnonanweM mrpaMIIJJ:hi 
CJIY)J{HT TpeyrOJibiUIK CO CTOpOHaMH 5, 6 
H 6 CM. ooKOBbre rpann nnpaMHJJ.hi o6pa-

3yroT C ee OCHOBaHHCM paBHh!C JJ:Byrpan­

HbiC ymhr, coll,ep:>Ka~IIe rro 45° . Orrpe­

JJ.CJIIITe o6neM rmpaMIIJJ.hi. 

Peweuue. OcnonaniieM mrpaMHJJ.bi 
(piic. 23.11) CJIY)J{IIT panHo6eJJ.permhili 

TpeyroJibHHK ABC: AB = CB = 6 eM, 

A C = 5 CM. TaK KaK 6oKOBhre rpamr 
o6pa3yiOT C ITJIOCKOCThiO OCHOBaHIIH 

paBHhie JJ.ByrpaHHhiC yrJihi, TO Bh!COTa 

mrpaMHJJ:hi orrycr<aeTcH n IICHTP 

B 

s 

A 
Puc. 23.11 

c 
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OKPYJKHOCTH, nnwcaHHoi1 B TpeyroJihHHK ABC, To ecTh B TO'IKY 0, 
JieJKaiiJ,yiO Ha BhiCOTe BK ::noro TpeyroJII>HHKa. 

Tor.n:a AK =CK =2,5 eM; OK =r, r.n:e r- pa.n:wyc OKPYJKHOCTH, 

BTIHCaHHOH B OCHOBaHHe IIHpaMH,l(bi H r = ~ . 
a+ +c 

TIJioma,n:r, TpeyroJibHHKa ABC Hai1.n:eM no ¢opMyJie fepo-
/ 5+6+6 Ha St:.il.BC =vp(p-a)(p-b)(p-c), r,n:e p= 

2 
=8,5 (eM) H 

SMBC =~8,5·(8,5-5)(8,5-6)2 
= 

5? (cM2). CJie,n:onaTeJibHO 

_ 5.JII9 _ 5J7 < ) r-2:-r7- 2.Jf7 CM. 

YroJI SKB - JIHHei1HI>ri1 yroJI .n:nyrpaHHoro yrJia SACB, TaK KaK 
BK l_ A C 11 SK l_ A C , 11 corJiaCHo ycJIOBHIO 3a,n:aqw LSKB = 45° . 

3Ha'IIIT TpeyroJII>HHK SOK panHo6e.n:peHHbiHH h = r = 5~ eM. 
I 2"1117 

CorJiacHo ¢opMyJie ~S0c11h uai1,n:eM o6oeM rmpaMu,n:r,r: 

V=1.,5.J119. 5J7 =25·7 =175(cM3) 
3 4 2.Jf7 24 24 . 

0 . 175 3 meem. 
24 

eM . 

IIpwMep 4 . .D:waroHaJib rrp.HMoyroJII>Horo napaJIJieJienwrre.n:a paBHa 
6 eM, a ,n:HaroHaJIH ero 6oKOBhiX rpaHei1 paBHhi 4 11 5 eM. Orrpe,n:eJIHTe 
o6neM napaJIJieJierrHne.n:a. 

A 
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Pewe11ue. PaccMoTpHM rrp.HMoyroJib­
HhiH rrapaJIJieJieTIHTie,l( (pHC. 23.12), 
r.n:e a , b , c - TPH ero M3MepeHH.H; 
d = 6 CM - .n:waroHaJih .. 3arrurneM cnoik­

c TBO ,n:uarOHaJIH IIp5IMO~fOJibHOfO napaJIJie­
JieTIHTie,n:a: d 2 = a2 +b +c2

. PaccMoTpHM 

TpeyroJihHHK DCC1. TaK KaK DC1 = 4 eM, 

TO b2 +c2 = 16. PaccMOTpHM Tpeyro.JibHHK 

DAA 1. TaK KaK A1D = 5 eM, TO a2 +c2 = 25. 

3aiiHIIIeM H peiiiHM CHCTeMy ypaBHe-

lb BTOpOrO ypaBHeHH5I CHCTeMbi Bbipa3HM b2 
: 



b2 = 16-c2
. 113 TpeTbero ypaBHCHIUI Bbipa3HM a2 : a2 = 25-c2

. ITo,n:­

CTaBHM IIOJiyqeHHbiC 3HaqeHH5I a2 
H b2 

B rrepBOC ypaBHCHHC CHCTCMhi 

H HaH,l(CM 3HaqetiHC c: 

25-c2 +16-c2 +c2 =36, c2 =5, c=J5 eM. 

3Ha5I C, orrpe,n:eJIHM 3HaqeHH5I a H b: b2 = 16-5 = 11 , b = M CM; 

a2 =25-5=20, a=2J5 eM. 

CorJiacHo cpopMyJie V =abc Hail,n:eM o6beM napaJIJieJiermrre,n:a. 

I1oJiyqHM V = 2J5 · v"'T · J5 =1OM ( cM3). 

llpHMep 5. Onpe,n:eJIHTe o6beM npaBIIJihHOH qeTbipexyroJihHOH 

rrpH3Mbi, CCJIH ee ,l(HaroHaJih o6pa3yeT C IIJIOCKOCTbiO 6oKOBOH rpaiiH 

yroJI 30°, a CTOpOHa OCHOBaHHJI paBHa 2. 
PeweHue. CorJiacHo ycJIOBHIO 

3a,n:aqH OCHOBaHHCM IIpH3Mhl 5IB­

JI5ICTC5I KBa,n:paT·CO CTOpOHOH 2 
(pHc. 23.13). 

Bt 
~-------~q 

TaK KaK oTpe30K AB1 JIB- At 
JI5ICTC5I IIpOCKIIliCH ,l(HaroHaJIH f---,1--!..1 --4:----.f'Dt 

rrpH3Mbi DB1 Ha rpaHh AA1B1B, I I \ d 
I Bl \ 

TO yroJI AB1D JIBJIJICTCJI yrJioM h 1 ).;---\..... 
HaKJIOHa ,n:Harona;m rrpH3Mhi / /' ', \ 

K IIJIOCKOCTH 60KOBOH rpaHH II I /..( ' \ 

LABtD=30°. 1
" ',\ 

PaccMOTpHM TpeyroJihHHK A 
AB1D. ITo CBOHCTBY KaTeTa Jie­

)Kaiiiero npoTHB yrJia 30° 3ani-I­

lllCM BID= 4. 

2 
Puc. 23.13 

TaK KaK corJiacHo CBOHCTBY ,n:I-IaronaJII-I rrpJIMoyroJihHOro rrapaJIJie-

Jieni-Ine,n:a d2 =AD2 +AB2 +AAf,To 16=4+4+h2
, h2 =8, h=2J2. 

Hail,n:eM o6beM rrpi-I3Mbi rro cpopMyJie V = S0 c11h . I1oJiyquM 

v =4·2J2 =8J2. 
Omeem: SJ2. 

llpHMCp 6. I1JIOIIIa,l(h 6oKOBOH IIOBepXHOCTH IIHJII-IH.D:pa paBHa 119, 
a o6beM ero paBeH 7rc. HaHJJ:HTe BhiCOTY 9TOro IIHJIHH,n:pa. 

PeweHue. llJioiiiaJJ:h 6oKOBOH rroBepxHOCTH I-I o6beM IIHJIHHJJ:pa 

naHJJ:CM no cpopMyJiaM S6o1<. = 2nRh H V = nR2h, rAe R- pa,n:Hyc oc-
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HOBaHII51, h - BbiCOTa QHJIMH,n,pa. Tor,n,a corJiacHo ycJIOBHIO 3a,n,a•m 3a-

{
2rrRh = 119, 

IIHIIIeM: 2h Pa31J:eJIHM nepnoe ypamieHHe CHCTeMbi Ha BTO-
rrR = 7rr. 

2nRh 119 2 17 2rr u h 
poe 11 rroJiyqHM: --2- = -

7 
, R ==-, R = 

17 
. Ha1111:eM H3 nepnoro 

nR h rr rr 
119 119·17 2023 

ypanHemnr cHcTeMbi: h = 
2 

R· = -
2 2 

= - 2- . 
rr rr· rr 4rr 

2023 Omaem: --2 . 
4rr 

IIpnMep 7. Pali:HYC ocHOBaHM51 Koi-Iyca paBei-I .Jf5 , a yro.11 rrpM nep­
IIIHI-Ie B pa3nepTKe ero 6oKonoH: rronepxi-IOCTH paneH 90° . Onpell:eJIHTe 

o6neM KOI-Iyca. 
Peweuue. PaccMOTpHM Koi-Iyc pa,n,11yca R = .Jf5 (p11c. 23.14) H 

pa3BepTKY ero 60KOBOH IIOBepXI-IOCTM - KpyroBOH ceKTOp pali:Hyca f 
(pHC. 23.15). 

HaH:11:eM lJ:JIIII-IY OKPY:>KI-IOCTM B oci-IoBamm KOHyca 
Cow = 2nR =2Mrr 11 lJ:JIIIHY ,n,yrH B pa3BepTKe 6oKOBOH IIOBepXHOC-

. _ 2rr/ o _ nl _ 2 R ·- nl TH Ko:nyca C0y2u- 3600 · 90 - 2 . TaK KaK CoKp.- C6y2u , TO rr - 2 
11 l =4R =4M. 

PaccMoTpHM TpeyroJihHHK AOS. CorJiacHo TeopeMe flu¢aropa 

3aiiHIIIeM: h2 =l2 -R2
, h=.J16·15-15=15. 

s s 

A 

Puc. 23.14 Puc.23.15 

Omaem: 7 Srr . 
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IlpHMCp 8. B KOHyc, OCCBOC CC'ICHHC KOTOporo- paBHOCTOpOIIIIHli 

TpeyrOJibiUIK, BIIIICaH map. HaH,ZJ,IITC o6neM KOHyca, CCJIII o6neM mapa 

paBeH ~~ CM3. 

Pewenue. 3armmeM <fJopMyJiy ,ZJ,JI5I · 

HaXO)K,ZJ,CHIUI o6neMa mapa: Vw = 1nJ?! . 
Pa,ZJ,IIyc mapa Ha:i1,ZJ,eM, pemM ypaBHerme 

±n~>3 = 91t OTKy,ZJ,aiiOJIY'IIIM R, =l_ CM. 
3 "zu 16 ' 11 4 

TaK KaK oceBbiM ce':leHHC!\1 KoHyca 5IBJI5I-

eTC5I paBI-IOCTOpOHHIIH TpeyrOJihHIIKABC 

(piiC. 23.16), TO [(CHTp mapa (TO'IKa 0 1) 

JIC)KIIT Ha BhiCOTC KOIJYCa II pa,ll,IIYC mapa 

paBeH pa,ZJ,IIycy r oKpy)KHOCTII, BIIIICaH­

HOH B TpeyroJihHHK ABC, T. e. R,, = r. 
B cBOIO O'Iepe,ZJ,h pa,ZJ,IIyc oKpy)KHOc-

A c 

Puc. 23.16 

TII, BIIHCaHHOH B rrpaBHJibHhiH TpeyrOJihHI1K CO CTOpOHOH a, HaxO,ZJ,5IT ITO 

¢opMyJie r = 2~ . CJie,ZJ,oBaTeJihHO, a = 2.J3 · r, a = 2.J3 · i = 
3f} (eM). 

HaH,ZJ,CM pa,ZJ,IIYC OCHOBaHII5I KOHyca II ero BhiCOTy: 

- 1 - 3J3 . 
RKou. - 2 ·a --

4
- (eM), 

h,.011• =~a2 - ~2 

= 1_a, hKOI!. = 1· 3!} =%(eM). 

CorJiacno <fJopMyJie V = jsacl!h na:H,ZJ,eM o6neM KoHyca: 

V::::: 1.1t( 3.J3 )2 . .f!_::::: ~i:!I ( CM3). 
3 l 4 4 64 

0 . 811t 3 meem. 
64 

eM. 

IlpHMep 9. PaBHo6e,ZJ,penHM Tparre:QII5I c ocnonanHRMH 12 H 13 eM 

H OCTpbiM yrJIOM 60° BpalllaCTC5I BOKpyr MCHbmero OCHOBaHH5I. Bbi­

'IHCJIHTC IIOBCpXHOCTb IIOJiy'IeHHOH <}Jnrypbl BpaiiiCHH5I. 

Pewenue. PaccMoTpnM paBno6e,ZJ,peHnyro Tparre:QIIIO ABCD c oc­

HOBaHII5IMH BC = 12 eM n AD= 13 CM (piic. 23.17). BpaiiiM Tparre­

:u:nro BOKpyr ocHOBaHM5I BC, rroJiy'IHM TeJio, 6m<aBM rroBepxnocTh 

KOTOpOrO COCTOHT 113 6oKOBOH IIOBepXHOCTII [(11JIIIH,ll,pa 11 60KOBOH 

noBepxnocnr ,ZJ,BYX paBHhiX KOHYCOB: sno6. = s6oK.lfU.7. + 2S60K.KOII .• B Tpa­

IIC[(1111 ABCD 113 Bepm11H B II C rrpone,ZJ,eM BbiCOThi BN II CM. Tor,ZJ,a 
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"::-r~---
Cr 

I 
I 
I 
I 

Br ___ _ 
.... ~ .... 

D 

M 

N 
- _,...,..- b_-- ..... - ..{!0 ,..,,., ....... 

At ..:;: _____ .L ---- A 
R 

Puc. 23.17 

BN = CM = R,
1
U7. = RKOII. = hmp. · 

PaccMoTpHM npJIMoyroJihHhiH 
rpeyroJihHHK ABN: LEAN = 60°, 

1 1 1 
AN =:z(AD-NM)=:z·1 =:z (eM), 

TOr,aa AB = 2AN = 1 (eM) H 

Gf1\2.J3 
BN=vl -\'2) =:z(cM). 

CorJiacriO ¢opMyJic 

S6mc.!fu.'. = 2nR,1wJ,1wi. IIOJIY'HIM: 

SVO/C.lfll!. = 2n ·1· ·13 = nJJn ( CM2). 

CorJiacno ¢opMyJie 

S . R l S J3- 1 .fJn ( 2) 
fio.-.rwll. == 1t .-on. ram. IIOJIY'II1M: uoK.K0/1. =Ttl· = -

2
- CM · 

HaH:,aeM rrHoru:a,ah noBepxnocTI1 TeJia Bparu:eHHJI: 

s/106. = I3..f3n + 2. ~rc = I4J3'1t ( CM2). 

Omeem: 14.J3rc cM2. 

IIpuMcp 10. Hai:i,aHTe OTHOIIICHHe paAnyca Uiapa, ormcamroro 
OKOJIO rrpaBHJihHOfO TeTpa3_apa, K pa_aaycy Uiapa, BTII1CaHHOfO B 3TOT 
TCTpa3Ap. 

Pewe1me. TiycTh pe6po TeTpa3Apa paBno a. Bhrcora npam1JibHO­
ro TeTpa3,apa onycKaeTCJI n ueHrp rrpamurbnoro TpeyroJibHHKa ABC 

(pnc.23.18),rroaroMy OA=R= ~-, OD=r= ar;:;-.UenTpbrormcan-
. "3 2"3 

A 

384 

S HOfO OKOJIO rrpaBHJibHOfO TCTpa-

c 
Puc. 23.18 

3_apa n Brrncamwro B nero IIIapoB 
conna,aaroT 11 JIC)KaT ua BbiCOTe 
TCTpa:mpa SQ (T01·IKa q ). 

TiocKoJibKY TO'!KH A, B, 
C , S JIC)KaT ua nonepxuoc­
TH orrncannoro Uiapa, TO 

B 0 1A = qc = 0 1B = qs = Ronuc. 
Yron ADS - yroJI naKJioua 6oKo­
noi:i rpaHif K ITJJOCKOCTH OCHOBa­
HH5I (SD 11 AD - rreprreH,aHKYJIJI­
pbi K pe6py CD). BnHcaHiibiH map 
KaCaCTC51 BCCX rpaneH TCTpa3_apa; 



CJIC~OBaTCJibHO, ero pa~nyc 5l:BJI51CTC5T nepneH~HKyJmpoM K IIJIOCKOC­

THM rpaHe:i1, TO ecTb Rr.nuc = qo = 0 1N. 

TaK KaK 6.50D- 6.SN01 ( LSN01 ;::: LSOD == 90° 11 LS - o6r~11:i1), 
OD SD r SD R. . ·SD 

T03aiii1IIICM --=-- HJIH --=---, OTKy~a Ronuc = 6111111
"" 

N01 501 R1muc. Ronuc. . r 
,llmmy OTpe3Ka SD uai1~eM no TeopeMe nwparopa H3 TpeyroJib-

HHKa SDB: SD=~SB2-DB2 , CD=fa2 --a:-=af . 

.Haj{~eM OTHOIITCIII1C pa,n:HyCOB OITHCHOfO OKOJIO TCTpas,n:pa I1 BIIH­

C3HHOI'O B TeTpas~p IIIapos: 

Ronuc. = Rumw. · SD _ SD = aJ3 . a _ aJ3 · 2J3 
R

6
nuc. r · R

111111
c. r -2- · 2J3 - 2a 

3. 

Omeem: 3. 

3a,qaYIII AJUI caMocTmnenbHoro peweHIII.s:J 

1. 113 TOlfKH, KBa~paT paCCTOHHHH OT KOTOpOH ~0 IIJIOCKOCTH panen 
50, rrpOBCJ~CHbl JJ:BC H3KJIOHHblC, o6pa3yiOII~HC C IIJIOCKOCTb!O yrJibl B 
45°. PaccTomll!e MC)KJJ:Y ocHonaHH5IMI1 HaKJIOHHb!X paBHO 10. Hai1~n·· 
TC yroJT MC)KJ~y HaKJTOliHLIMH. 

2 . .Ha pc6pe ;~syrpaHHoro yn1a, panHoro 120°, B3HT OTpC30K AB. 
J.-13 ero KOHUOB B pa3.nH'-!HblX rpaH5iX K J-ICMY BOCCTaHOBJICJ-Ibl nepnen­
JJ:HKYJI5ipbl AC .ll.JIHIIOH 1 eM n BD ~JIHHOH 2 eM. PaccT051HHe MC)K~y 
TO<IKaMH C H D pasno 4 CM. Bol'IHCJTHTC .n:mmy OTpe:3Ka AB. 

3. B np5!MOM napaJVIenernme1~e CTopOHbJ ocnonaHH.H panHbi 3 H 4, 
a yron MC)KJJ:Y HITMH co.n:ep:>I<HT 120°. Eonollla5! ~IIaronaJTb ocnonanHSI 
panna MCBbme:i1 ,n:ITaronaJIIT rrapaJIJieJiemme~a. Ha:i1~nre o6beM rra­
paJTJienerrnue.n:a. 

4. B ocHonanHH naKnonnoii npH3Mbi JlC)KHT rrapaJIJre;rorpaMM co 
CTOpOHaMII 3 11 6 ~M H OCTpbiM yrJJOM 45°. DOKOBOC pe6po IIpii3Mbl 
HaKJIOHCHO K TIJIOCKOCTH OCHOBaHH5I ITOJJ: yrJJOM 30° . 06beM rrpii3Mbl 

paneH 18.J2 ~M3 . Haii~HTe ~mmy 6oKoBoro pe6pa. 
5. OcHOBaHITCM rrpHMOI'O rrapannenerrnrre.n:a CJIY)KHT poM6. nnoc­

KOCTb, IIpOBC~CHI-IaH T.Jepe3 OJJ:HY 113 CTOpOH HH)K.HCfO OCHOBaHH5! H npo­
THBOITOJlO)KHYIO CTOpony nepxnero OCHOBaHIIR, o6pa3yeT C ITJJOCKOCTbiO 
OCHOB3HIUI J'l'OJI 45°. TIOJJY<JCHHOC CC'ICHHC liMCCT IIJ!Oll~a,n:b, paBHYIO 
2.J2 . Orrpe~eJmTe 6orwsyro noBepxnocTb napanne.nennne~a. 

6. B ocuosaHI-III rrpRMOro rrapannenerriirre~a Jie:>I<MT napanJienor­
paMM co cToponaMH 0,1 H 0,4 ~M H TyrroiM yrnoM 120°. EoJJhll!a5i ~na­

ronano rrapaJIJJeJiemme~a paBHa 50 MM. Onpe.n:emue ero o6beM. 
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7. Orrpe.n:emiTe . o6beM rrpaBHJihHofr rnecTHyroJibHOH rrpH3Mhi, 
y KOTopoil HaH60Jihiiia5I .n:naroHaJib pamra J3 , a 6oKOBhre rpanH -
KBa,l.l,paTbi. 

8. Ha:H.n:HTe o6beM Ky6a, ecJIH paccT05IHHe OT ero .n:HaroHaJIH .n:o 
HerrepeceKarorrreroc5I c ne:H pe6pa paBHO 1. 

9. OcHoBaHne rrpH3Mhi - Kna.n:paT co cTopoHo:H, paBHoil 4-J3. 
O.n:Ha H3 6oKOBhiX rpaHei1- TaK>Ke KBa,l.l,paT, .n:pyra5I - poM6 c yrnoM 
60° . Orrpe.n:ennTe ITOJIHYIO rronepxHOCTb rrpH3Mhi. 

10. OcnoBaHneM rrapaJIJienerrnrre.n:a CJIYJKHT Kna.n:paT co cToponoi1, 
paBHOH 2. 0,1J,Ha H3 BCpiiiHH Bepxnero OCHOBaHH5I O,l.l,HHaKOBO OTCTOHT 
OT ncex nepiiiHH HHJKHCTO OCHOnaHII5I H y,IJ,aJICHa OT IIJIOCKOCTH 3TOTO 

ocnonaHH5I na paccT05IHHe, paBnoe J3 . Orrpe.n:enHTe no;myiO noBep­
XHOCTh rrapaJIJICJICIIHITC,IJ,a. 

11. Orrpe.n:eJIHTe o6beM rrp5IMoyroJioHoro rrapannenermrre.n:a, .n:Ha­
ronaJib KOTOporo paBHa .J2 H COCTaBJI5ICT C O,l],nOH rpanbiO yroJI 30° , 
a c .n:pyroi1 - 45° . 

12. OcnoBanHeM rrp5IMoro napannenemme.n:a cnyJKHT poM6, rrno­
rna.n:h KOToporo pamm 5. llJionra.n:H .n:naronaJihHhiX ceqenHi1 paBHhi 3 11 
4. Orrpe.n:eJIHTe o6-oeM 11 6oKonyiO rronepxnocTb rrapaJIJreJierrHrre.n:a. 

13. HaH60Jihiiia5I ,IJ,HaronaJib rrpanHJihHOH rnecTHyroJibHOH rrpn-
3Mbi pasna d H coCTaBJI5ICT c rrnocKOCThiO ocnonaHH5I yroJI 60°. Hai1-
,IJ,HTe 06beM IlpH3Mbi. 

14. CToponr:,r ocnonamui rrpJIMoyroJJbHoro napanJienerrnrre.n:a pan­
Ubi ..f5 n 5. )lnaronaJib napannenemme.n:a naKJIOnena K 6oKoBoi1 rpa­
nn, co.n:epJKarne:H cTopony ocnonaHH5I, paBnyro ..J5, no.n: yrJIOM 60°. 
Hafr.n:HTe o6beM rrapannenemme.n:a. 

15. OcnonanneM naKJIOHI-IOH TpeyroJibHOH npH3Mhi cnyJKHT pan­
nocToponnni1 TpeyrOJibHHK CO CTOpOnOH 10, 6oKOBOC pe6po npH3Mbi 
paBnO CTOpone OCHOBanH5I H HaKJIOneno K TIJIOCKOCTH OCnOBanH5I ITO,l.l, 
yrnoM 60° . Haii.n:nre o6beM upH3Mbi. 

16. Hafr.n:nTe o6beM rrpaBHJihi-IOH rpeyroJihnoi1 rrpH3Mhi co crapo­
noli OCHOBaHH5I a, CCJIH f!JIOIIIa,IJ,b OCHOBaHH5I npH3Mbl paBHa IlOJIOBH­
HC f!JlOIITa,I],H ee 60KOBOH IlOBCpXHOCTH. 

17. B npamiJihHOii rpeyronhnoii rrpH3Me rrnorna,IJ,h ceqenH5I, npo­
xo.n:5Irnero qepe3 6oKonoe J?e6po rreprren.n:nKyn5Ipno rrpoTnBoJieJKarne:H 
6oKonoH: rparm, panna .J3 . CTopona ocnonann5I rrpH3Mhi panna .f5. . 
Hafr.n:nTe rronnyro riOBepxnocTh rrpH3Mhi. 

18. )lnaronaJih np5IMoyroJihiiOro rrapannenennne.n:a panna 10 CM n 
o6pa3yer c rrnocKOCThiO ocnonaHH5I yron 60° . EoKonM rronepxnocTb 
rrapannenennrrc.n.a panna 70J3 cM2. Hail.n:nTe rrJiorna.n:h ocnonann5I. 

19. Orrpe.n:ennre o6beM rrp5IMOyroJibHOro rrapannenerrnrre,n:a, ecJin 
era .n:naronaJih panna 2, a ,n:JIHHhi pe6ep oTHOC5ITC5I KaK 1 : 2 : 3 . 
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20. IJIIOil\aAH 6oKOBhiX rpaHeH IIp5IMOH TpeyroJibHOH rrpH3Mhi paB­

Hhi 3, 4 u 5. Ee 6oKoBoe pe6po panna 6. OrrpeACJIHTe o6beM rrpH3Mhi. 

21 IJJIOil\aAh OCHOBaHH5I H 06beM npaBliJihHOH qcTb!pexyrOJihHOf:I 

IIpH3Mhl COOTBCTCTBCHHO paBHhl 18 II 15. BbPIIICJlliTC ee ITOJIHYIO IIO­

BCpXHOCTh. 
22. HaHAIITe 6oKouyro rronepxnocTh rrpaBHJihHOH TpeyroJihHOH 

t:lpii3Mbi C BhiCOTOH 7, CCJII1 rrp5IMa5I, npOXOA5Ill\a5I qepe3 I~CHTp Bepx­

Hero OCHOBaHH5I H TOqKy K- cepCAHHY CTOpOUhl HIDKHCfO OCUOBaHII5I, 

HaKJIOHCHa K I1Jl0CKOCTI1 60KOB0Il rpaHH, COACp)l(aii(yio TOqKy ](, IIOA 

yrJIOM 30°. 
23. I1paBIIJihHa5I mecnqroJihHa5I rrpii3Ma, 6oKOBhie pe6pa KOTopoi:J: 

paBHhl 3 CM, pacceqena J~HarOHaJibHOH ITJIOCKOCThiO Ha ABC paBHbiC qe­

TbipexyrOJibHblC npH3Mhi. OnpeAeJIHTe 6oKoByro nonepxnocTb qeThi-
.., ' r' .... 

pexy~OJlbHOH rrpH3Mhi, CCJIH OObCM IIICCTHyrO.IIbHOH rrpH3Mbi paBCH 

18.J3 CM3. 

24. DOKOBOC pe6po npaBHJlbHOH TpeyroJibHOH npH3Mhi paBUO Bbi­

COTC OCHOBaHH5I, a I1Jl0Il(i1Ah CC'ICHHH, npOBCACHHOfO qepe3 3TO pe6po 

H BhiCOTY ocnonanHH, paBHa 3-13 . OnpeACJIHTe o6beM npH3MbL 
25. B rrp5IMOM napa.nJieJiemmeAe CToponbr ocnoBanii5I paBHbi 6 H 

4 11 o6pa3yiOT yroJI 30° . EoKoBa5I rroBepxnocn paBna 2. OrrpeACJIIITe 

o6beM napa.nJICJlCIIHI1CAa. 
26. CTopoHhJ ocmmaHH5I np5IMoyroJihHoro rrapaiiJieJieiiiiiTeAa OT­

HOC5ITC5I KaK 0,2:0,3, a AIIafOHaJibHOC ceqcnHe 11pCACTaBJI5ICT co6oi1: 

KBaApaT c IIJIOil\aAniO, pamroH: 9. OrrpeACJIIITe o6I>eM napaJIJieJiemr­

ner~a. 

27. M3Mepenrr5I npHMoyroJibHoro napaiiJieJrerrHrreAa 6, 2, H 3. HaH:­

AIITe IIJIOII(aAb rpaHH TaKOfO Ky6a, ~ITo6bi o6bCMbl 3THX TCJl OTUOCII­

.7IIICb KaK HX IIOBCpXHOCTH. 

28. OrrpeACJIIITe o6beM HaKJIOHHOH TpeyroJibHOH npH3Mbi, y KOTO­

poH: rrJiorn:aAb OAHOH H3 6oKOBhrx rpaHei1 paBna 4, a paccTo5Inne oT 

IIJIOCKOCTH 3TOH rpann AO. !!Q_OTHBOJIC)I(all(CI'O pe6pa paBHO 6. 
29. Ky6 o6beMOM 64~27 nepece'leH rrJiocKOCThiO, npoxoA):[Il\HH 

qepe3 cepeAHHhi Tpex ero pe6ep, BbiXOA5Ill\HX H3 OAHOH BepmHHbi. 

Hai1AHTe nJiorn:aAh ceqeHH):[. 

30. BnrqncJIHTe o6beM npaBHJihHOro TeTpa3Apa, ecJIH PaAHYC OK­

pyJKnocTH, OllHCaHHOH OKOJIO ero rpaHH, paBCH 8. 
31. CTopona ocHonanii5I npaBHJibnoi:J: TpeyroJihHOH rrHpaMHAbi 

paBna a, a AByrpaHHbiH yroJr npn ocHoBaHHH paneH 45° . OnpeACJIHTe 

o6beM H nomryro rroBepxnocTh nnpaMHAbL 
32. IJJIOCKHH yroJI npH BCpiiiHHC rrpaBHJlbllOH TpeyrOJihHOH rrupa­

MH/~hl paBCH 90° . HaHAHTC KBaApaT OTHOIIICHH5I ITJIOil\aAH OCHOBaHH5I 

nnpaMHAhi K ee 6oKOBOH ITOBCpXHOCTH. 
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33. OcHoBaHHCM npaBHJibHOH rrupaMIIIJ:bi c.ny:amr rnecruyroJib· 
HHK. DOKOBOC pe6po, paBHOC ~ , COCTaBmiCT C BbiCOTOH mrpaMHIJ:bl 
yroJI 30° . Onpe,n:eJiuTe o6neM rrupaMII.Ubi. 

34. ,lluaroHaJih KBa.n:para, Jie)Kan~ero B ocHoBamm npaBHJibHoi1 
':ICTbipexyrOJihHOH D11paMH,Ubi, paBHa ee 60KOBOM)' pe6py H paBHa 2. 
Han,n:ure noJIHYIO rroBepXHOCTh n11paMI1.Uhi u ee o6neM. 

35. AnocpeMa npaBHJihHon rneCTI1)'fOJihHOH rrHpaMH.Uhi pasHa 'if3, 
a 60KOBCUI rpaHb rrnpaMH,Uhi HaKJIOHCHa K TIJIOCKOCTH ee OCHOBaHH51. 
noll: yrJioM 60° . Han,n:Mre noJIHyro rrosepxHocTh rrMpaMM.Uhi. 

36. Han,n:11re noJIHYIO nosepxHoCTb npaBHJihHOH TpeyroJibHoli: nM­
paMH.Uhi, CTOpOHa OCHOBaHI'l51. KOTOpOH paBBa a, CCJIH anocpeMa TIHpa· 
MI1,Uhi o6pa3yeT C ee BhiCOTOH yroJI 30° . 

37. 0cHosaHI1e ':leThipexyroJihHOH niipaMII.Uhi - np51.MoyroJihHIIK c 

,n:11aroHaJibiO, pasHon .J6, II yrJIOM 120° MC)K.ZJ:Y .n:uarmraJI5l.MH. Ka)K­
.n:oe 113 6oKOBblX pe6ep o6pa3)'CT C TIJIOCKOCTbiO OCHOBaHHR yroJI 45° . 
HaHIJ:HTe o6neM niipaMIIIJ:hi. 

38. CTopona ocHosamm npaBIIJihHOH rpeyroJihHOH niipaMIIIJ:hi 
paBHa 1 eM, a ee 6oKoBa51. noBepxHoCTh paBHa 3 cM2. Han.n:nre o6neM 
TIHpaMIIIJ:hl. 

39. OcnoBaHIIeM niipaMII.Ubi CJIY)KIIT TpeyroJihHHK co CTopoHaMH 
3, 3 II 5. Bee 6oKOBhre pe6pa HaKJIOHCHhi K nJIOCKOCTH ocHOBaHIIR no.n: 
yrJIOM 60°. Onpe.n:emne o6neM nHpaMll.Uhi. 

40. BoKoBoe pe6po npaBMJibHOJI rpeyroJihHOH nupaMH.Uhi paBHo 
11, a BhiCoTa pasHa 7. Onpe,n:eJiuTe o6neM mrpaMII.UbL 

41. 0cHOBaHll5l.MH npaBHJihHOH )'CC':ICHHOH nupaMM,Ubl CJiy)KaT 
KBa,n:paThi CO CTOpOHaMH 8 11 6. DOKOBhiC pe6pa HaKJIOHCHhl K TIJIOC­
KOCTll ocnosaHM51. no.n: yrJIOM 45°. Orrpe,n:eJII1Te o6neM yce'IeHHOH nii­

paMIIIJ:hL 
42. EoKOBbie pe6pa npaBIIJibHOH yce'IeHnon TpeyroJibHOH mrpa­

MII.Uhi HaKJIOHCHbi K IlJIOCKOCTll OCHOBaHM51. TIO.U )'fJIOM 60° . CTOpOHbi 
HH)KHCfO ll BCpXHCfO OCHOBaHHH paBHhi COOTBCTCTBCHHO a H b (a> b). 
HaH:,n:nTe o6neM yceqeHnoH: nupaMH.ZJ:bi. 

43. Onpe)l:CJIHTe .n:naroHaJib npaBIIJihHOH ':ICThrpexyroJihHOH yce­
':ICHHof'r TIIIpaMII,Ubi, CCJIH ee 06bCM paBCH 872 CM3, a ,UJIHHbl CTOpOH 
OCHOBaHMH 14 H 10 CM. 

44. Orrpe,n:emne o6neM npaBHJihHOH ':ICThipexyroJihHOH nnpaMII­
.Uhi, CCJIII ee 6oKO~OC pe6po COCTaBJI5leT C IIJIOCKOCTb!O OCHOBaHIIR yroJI 
45° , a IIJIOIIIa.Uh ,UIIarOHaJibHOfO CC':ICHII51. paBHa 81. 

45. OcnoBaHIICM rriipaMIIIJ:bi cJiy)KIIT poM6 c ocTphiM yrJioM 30° . 
DOKOBbiC rpaHII HaKJIOHCHhi K IIJIOCKOCTII OCHOBaHHR IIOIJ: yrJIOM 60° . 
Orrpe,n:eJIIITe o6neM II rroJinyiO noBepxnocTb nnpaMII.Uhi, ecJIII pa.n:uyc 
BTIIICaHHOfO B poM6 Kpyra paBCH 1. 
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46. 06beM npaBHJibHOi1 TpeyrOJibHOH TIHpaMHll:bi paseH 9 CM3, 
ZJ:ByrpaHHhie yrJihl npH ocHoBaHHH pasHbi 45° . HaiiZJ:HTe noJIHyro no­
sepxnocTh nHpaMHZJ:bl. 

47. B TpeyroJihHOH TIHpaMHZJ:e 6oKOBbie pe6pa B3aHMHO nepneH­
ll:HKymrpHbi H HMeioT ZJ:JIHHbi .Jfi, .JfS H .Jf8 CM. HaiiZJ:HTe o6beM 
nnpaMHlJ:bl. 

48. BbicoTa npasnJihHoro TeTpaaZJ:pa pasna h. BbPil1CJIHTe ero noJI­
HYIO nosepxHOCTb. 

49. Ka:>KZJ:Oe 113 6oKOBhrx pe6ep nHpaMIIlJ:bi pasno 4. Ee ocHOBaHHeM 
CJIY:>KHT Tip5IMOyrOJibHbiH TpeyroJibHHK, KaTeTbl KOTOporo OTHOC5ITC5I 
KaK 3: 4 , a rHnoTeHy3a pasHa 6. BhilfHCJIHTe o6beM mrpaMHZJ:bi. 

50. B ocHoBaHHH nHpaMHZJ:bi Jie:>KHT KBaZJ:paT. ,llse 6oKOBbre rparm 
nepneHZJ:HKYJI5IpHbi TIJIOCKOCTH OCHOBaHH51, a ZJ:Be ZJ:pyrHe HaKJIOHeHbi 
K new noll: yrJioM 45° . Cpe.n:Hee no seJiwnme 6oKosoe pe6po pasHo 
J2 . Haii.n:HTe o6beM II POJIHYIO rrosepxHoCTb rrHpaMH.ZJ:bL 

51. flo CTOpoHe OCHOBaHH5I, paBHOH a, onpe.n:eJIHTe 6oKOBYIO TIO­
BepXHOCTb H 06beM npaBHJibHOH lfeTbrpexyrOJibHOH ITHpaMH.ZJ:bi, y KO­
TOpoii ITJIOJ.l(a.ZJ:b .ZJ:HarOHaJibHOrO CelfeHH51 pasHa ITJIOJ.l(a.ZJ:H OCHOSaHH51. 

52. HaHZJ:HTe OTHOIIIeHne o6beMa npaSHJibHOH IIIeCTnyroJibHOH ITH­
paMH.ZJ:bl K o6beMy rrpaBHJibHOH TpeyrOJibHOH TIHpaMH.ZJ:bi, eCJIH CTOpo­
Hbl OCHOBaHHH 3THX rrnpaMH.ZJ: paBHbi H B 2 pa3a MeHbiiie HX ano¢eM. 

53. B nHpaMn.n:e FACB qepe3 Me.n:HaHy BK ocnosannR ABC H cepe-
.n:nny L 6oKosoro pe6pa FA npoBeZJ:ena TIJIOCKOCTb. HaiiZJ:IITe OTHOIIIe­
HHe o6beMa MnororpanHHKa BCKLFK o6beMy rrnpaMH.ZJ:bi ABKL. 

54. B npaBHJibHOM TeTpaa.n:pe SABCnocTpoeno ceqenne, rrpoxo.n:R­
mee qepe3 pe6po AC II TOlfKY K, npHna.n:Jie:>KamyiO pe6py SB, npHlfeM 
ZJ:JIHHa oTpe3Ka BK s .n:sa pa3a 6oJibiiie ,LJ;JIHHbi oTpe3Ka KS. HaiiZJ:IITe 
o6beM nnpaMH.ZJ:bi KABC, ecJIH pe6po TeTpaa.n:pa pasno 3. 

55. UHJinn.n:p o6pasosan spamenHeM npRMoyroJibHHKa soKpyr o.n:­
Hoii n3 ero cTopon. HaH:.n:nTe o6beM IJHJIHH.n:pa, ecJIH TIJIOII(a.ZJ:b npRMo­
yroJibHnKa pasHa 15, a .n:mma oKpy:>KHOCTH, onncannoii TOlfKOii rrepe­
celfeHn51 ero .n:naronaJieii, pasHa 151t. 

56. BbiCOTa Konyca pasna .n:HaMeTpy ero ocHoBaHH5I. Haii.n:rue OT­
HOIIIeHHe TIJIOJ.l(a.ZJ:H ero OCHOSaHH5I K 60KOSOH TIOsepXHOCTH. 

57. HaiiZJ:HTe o6neM KOHyca, ecJIH ero 6oKOBM nosepxHOCTb pasHa 
3 li paCCT051HHe OT IJeHTpa OCHOBaHH51 .ZJ:O o6pa3yiOII(eH paSHO 1. 

58. BbrcoTa KoHyca pa3.n:eJieHa Ha Tpn paBHbiX oTpe3Ka H qepes Toq­
KH .n:eJieHH5I napaJIJieJibHO OCHOSaHHIO npose.n:eHbi TIJIOCKOCTH, pa36H­
BaiOIIIHe KoHyc Ha TPH lfacTn. Haii.n:IITe o6neM cpe.n:Hero ycelfeHHoro 
KoHyca, ecJin o6beM .n:annoro KoHyca paseH V. 
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59. bOKOBaH llOBCpXHOCTb KOHyca pa3BepHyTa Ha nnOCKOCTH B 

ceKTop, qeHTpanbHhiH yron Koroporo co.nepmnT 120°, a ee nnoru:aJl.b 

panHa 6n: . Hail.n»Te o6beM KoHyca. 

60. Bbi'-IHCn»Te noBepxHOCTb rena, nony<J:emwro npn nparu:emn1 
4 

poM6a nnOII(a)l,biO - BOKpyr O)l,HOH 113 era CTOpOH. 
n: 

61. Ha orpe3KC AB KaK Ha ;a:naMerpe noCTpoeHa nonyoKpymHOCTb 

c u,eHrpoM B TOl.J:Ke 0, aHa oTpe3Kax OA II OB nocrpoenhi rro.rryoKpym­

HOCTn, pacnonomeHnhre B TOH JKC nonynnocKocrn c rpamn~ei1 AB, '-ITO 

H nepBaJI. HaH)l,HTC OTHOIIICHHC 06'beMa II llOBCpXHOCT¥I Tena, KOTOpoe 

o6pa3oBaHo nparu:eHHCM BOKpyr AB ¢nryphr, orpamrqenHoH STHMH 

nonyoKpy:>KHOCTJIMH, ecn11 AB = 20 CM. 

62. MerannH'-ICCKHH IIIap nepennannen B KoHyc, ITJIOII(a)l,b ocHo­

BaHHJI KOTOporo B 3 pa3a MCHbiiiC IWOIIIal(H 60KOBOH llOBepXHOCTH. 

Bhrcora Konyca paBna 4. Hai1.nnre )l,HaMerp mapa. 

63. Onpe.nenHTC o6beM OKTas.npa (npaBHJihHoro BOChMHrpanmr­

Ka), pe6po KOTOpOrO paBHO 3J2. 
64. UeHTp nepxHero ocnoBaHH5l npaBHJibHOH '-ICThrpexyroJihHOH 

11pH3Mhl H CCpC)l,J1Hhi CTOpOH HH)KHCfO OCHOBaHHJI CJiy:>KaT BCpiiiHHa­

Mll nn»car-moii B npH3MY rmpaMHJl.hi, o6beM Koropoi1 paneH 6. Hai1.nn­

Te o6beM np!13Mhi. 

65. Ha OCHOBaHimX ll,IIJIHH)l,pa C KBa)l,paTHhiM OCeBbiM CC'-ICHJ1CM 

nocrpoeHhi ,nna KOHyca c neprmmaMH B cepe.nrme ocn U,HJIHH)l.pa. Hai1-

Jl.HTe cyMMY llOJIHhiX llOBepXHOCTCH KOHyCOB, CCJI!1 BbiCOTa U,IIJII1H)l,pa 

panHa 2( v'2 -1). 
66. Orrpe.nemiTe o6heM mapa, Brrncanuoro B npaBHJihHyro n»pa­

MH;a:y, y KOTOpOH BhiCOTa paBHa 3, a )l,ByrpaHHbiH yroJI npH OCHOBaHim 

paneH 60° . 
67. KoHyC l1 TIOJIYillap HMCIOT o6ru:ee OCHOBaHMC, pa)l.IIYC KOTOporo 

paneH 5. HaH)l,HTe 6oKonyro noBepxHOCTh KoHyca, ecmr era o6beM pa­

Ben o6beMy rronyiiiapa. 
68. HaH)l,IITe OTHOillCHI1C IIOBCpXHOCTII H o6beMa IIIapa COOTBCTC­

TBCHHO K IIOBCpXHOCTJ1 H 06beMy BIUICaHHOfO B IIIap Ky6a. 
69. HaH)l,J1Te OTHOIJICHHe IIOBCpXHOCTH II o6beMa mapa COOTBCTC­

TBCHHO K llOJIHOH IIOBCpXHOCTH 11 o6beMy OITHCaHHOrO BOKpyr Hero 
KOHyCa C paBHOCTOpOHHHM OCeBbiM CC'-ICH11CM. 

70. Onpe.nennTe noBepxHoCTb mapa, ormcanHoro OKOJIO Konyca, y 
KOTOpOrO pa)l,»yc OCHOBaHHJI paBCH 2, a BbiCOTa paBHa 4. 

71. B IIIap nn»caH KoHyc, o6pa3yiOuJ,a5l Koroporo panHa .nnaMeTpy 
OCHOBaH!1.H. HaH)l,llTC OTHOIIICHHC TIOBepXHOCT!1 IIIapa K IIOJIHOH no­

BepXHOCTH KOHyca. 
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72. MeTaJIJIHqecKIIM map pa,n:Hyca ifi neperiJiaBJieH B KoHyc, TIJIO­
II(aJJ:h OCHOBaHII51 KOTOpOfO B 3 pa3a MeHbme 6oKOBOM TIOBepXHOCTH. 
BbrqncJinTe Bbicory KOHyca. 

73. OceBoe ceqeHIIe KoHyca - paBHocropoHHHM rpeyroJibHHK. 
HaMJJ:HTe OTHOmeHHe o6neMa BTIIICaHHOfO B KOHYC mapa K o6neMy 
KOHyca. 

0mBembl: 1. 60° . 2. 3 CM. 3. 36,Ji. 4. 4 Jl:M. 5. 8. 6. 4.J3 CM3. 

27../5 17\ ( 17\) Mi'\ 9d
3 

7. ---sQ. 8. 2v2. 9. 13 4-v3 .10. 24.11. 0,5.12. -v30; 10 .13. 
64 

. 

25-/6 3 M 2 12M 14. -
3
-. 15. 375. 16. 0,125a . 17. 6+v3. 18. 12cM . 19. ~. 

20. 1. 21. 36+10,Ji. 22. 294. 23. 30 CM2. 24. 3ffl. 25. 1,2. 26. \~2 . 
a3. a2.J3(i+,J2) 1 3 

27. 9. 28.12. 29. 6. 30. 128-/6. 31. 24, 4 . 32. 3. 33. 8. 
r;:;. 2../3 3a2.J3 3,Ji J47 3 34. 2+2v I , 3· 35. 4,5. 36. -

4
-. 37. 4· 38. UCM. 

15../3 148,J2 (a3
-b

3 ).J3 
39. -

4
-.40. 126.J3. 41. -

3
-.42. 

12 
. 43. 18 CM. 44. 486. 

45. 8f; 24. 46. 9.J3(,J2+1)cM2. 47. 6.JT0 CM3. 48. 1,5h2.J3. 

72.fi 1 r;:; 2 a 3 J2 6../1833 49. ~-50. 3 ; 2+v2. 51. 3a; -
3
-. 52. 

47 
. 53. 3. 

3,[i .J5 7V 8n 5 54. -
2
-.55. 2251t. 56. S. 57. 1. 58. 27 . 59. 3 . 60. 16. 61. 3 CM. 

62. 2ifl. 63. 36. 64. 36. 65. 8n(,J2-1)'. 66. 4;. 67. n25.JS. 

68. 51 : 52 = 1t: 2; V1 : V2 = n.J3: 2. 69. 51 : 52 = V1 : V2 = 4: 9. 70. 25n. 

71. 16:9. 72. 4. 73. ~. 
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KoHTponbHbllll TeeT 

N!! 3a.n;aHIUI BapnauTWOTBeToB 

flJJOI.l\a,ll;b 60KOBOli ITOBepXHOCTH KOHy-
1)47t; 

ca pasHa 2n.J13 . EcJJu paiJ.HYC KOHyca 
2) 67t ; 

1 3) 4n.J3; 
S ITOJJTOpa pa3a MeHhiiie ero Bh!COThl, 

4) 2n.J3; 
TO ITJJOlll,a,ll;h OCHOBamm KOHyca paBHa 

5) 127t. --
,llHaroHa.Jih npaBIIJihiiOH qeTbipexyroJih- 1)2J2; 
HOH npH3Mhi o6pa3yeT yroJJ 30° c 6o- 2)2J3; 

2 KOBhiM pe6poM. Bo cKOJJbKO pa3 cyMMhi 3) 2..f6; 
llJIOlll,a,ll;eH OCHOBaHUil npH3Mbi Meiibiiie 4) J3; 
llJIOJ:Ua,ll;H ee 6oKOBOH llOBepXIiOCHI? 5) ..f6. 
fiJIOlll,a,ll;h 6oKOBOH llOBepXHOCTH U:HJJHH- 1) 32; 
,npa pasHa 30. Ecmr oceBhiM ceqetmeM 2) 52; 

3 QHJJHH,'lpa 5IBJJ5IeTC51 KBaJJ;paT, TO IIJJO- 3) 36; 
UlaJI.b llOJIHOH llOBepXHOCTH U:HJJHU,n:pa 4) 45; 
pasHa 5) 30. 
BepiiiHHbi np51MoyroJibuoro TpeyroJJhiiH- 1) 7t; 
Ka c KaTeTaMH 5 II 6 JJeJKaT Ha nonepxuoc- 2) 31,24; 

4 TH ccpepb!. Ecmr IIJIOUla,'lh ccpephr pasHa 3) 4; 
125 7t, TO pacCT05IHHe OT u:euTpa ccpephr 4) 9,3; 
,21;0 IIJJOCKOCTII TpeyrOJJbHHKa paBHO 5) 23,5. 
B paBHo6e.n;peHHOM TpeyroJJhHHKe ABC 
c ocuonaHIIeM AB = 6 H 6oKonoil: CTopo-

1) 10; 
HOH BC = 5 H3 u:eHTpa 0, Brr!Icarmoil: B 

2)M; 
5 TpeyrOJJbHHK OKPYJKHOCTH, BOCCTaHOB-

3) .f[9; 
JJen rrepneH,'liiKYJI5Ip OK K nnocKOCTII 

4) 5,5 
TPeyroJihHHKa ABC. EcJJII paccT05In:He 
oT ToqKH K ,no rrp5IMOH AB paBHO 3,5, TO 

5) 25. 

.n;JJHHa OTpe3Ka OK pasHa 

B rrpaBIIJJbuoil TpeyroJJbnoil nnpaMn,ne 1) 4; 
6oKOBOe pe6po o6pa3yeT C BhiCOTOH yroJJ 2) 2,9; 

6 60°. EcJJH rrJJoma,n:h 6oKonoli rronepxHoc- 3) 2.J7; 
TH rmpaMII,ll;hi panna 3.J7 , TO cTopoua ee 4) 3; 
OCHOBaHII5I paBHa 5) 2f3. 
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3aAaHIUI BapuaHTbi OTBeToB 

7 

8 

9 

B TpeyroJibnyro rm:paMHAY BIII1can Ko- 1) 14; 
nyc, IIJIOII(alJ.b OCHOBaHI151 KOTO_?OfO paB- 2) 7,7; 
Ha 1t. Ecmr nJIOIUa,IJ,b 6oKOBOH rroBepx-

3
) 21 . 

HOCTH ITIIpaMHlJ.bi paBHa 7 .JfO , a o6beM 4 7 J7 . 
nupaMHlJ.bi paBeH 7, TO nepHMeTp ee oc- 5~ 2Ji0 . 
HOBaiUUI paBeH 

B Kouyc Brrucaua nupaMMAa SABCD, 
"' 1) 12; 

OCHOBaHMeM KOTOpOM CJIY)KMT Tpaneu;M5I 
2

) 
24

. 
ABCD. EciiM yroJI BAD paBeu 45°, oc- 3) 26; 
uoBaHH5I Tpaneu;HM BC =6, AD=30, 4) 

6
M. 

a o6pa3yiOIUa5I Kouyca paBua .J810, TO S) 3,25.J1o. 
BbiCOTa rmpaMMlJ.bi paBHa 

EcJIH OKOJIO rrpaBHJihHOH TpeyroJihHoii 
npM3Mbi, CTOpOHa OCHOBaHM5I KOTOpoif 
BlJ.BOe MeHbllle BbiCOTbi, OIIHCaTb map, TO 
OTHOlllenne o6beMa mapa K o6beMy rrpn-
3Mbi 6y11.eT paBHO 

IliiomaAb ocnoBamui npaBHJibHoii 
TpeyrOJihHOH IIMpaMHlJ.bi paBHa 9.J3 , 
a ee 6oKoBoe pe6po paBHO 3.J2 . Ecm1 

1) 641t . 
27 , 

2) 2n.J3; 
3) 1t; 
4) 181t; 
5) 32. 

1) 9,5; 

1 O qepe3 CTopouy OCHOBaHH5I IIIIpaMHlJ.bl 
nepneHAIIKYJI5IpHO IIpOTMBOJie)Kall(eMy 
60KOBOMY pe6py npoBeCTM llJIOCKOCTb, 
TO IIJIOII(a,IJ,b noJiyqenHoro ceqemm 6yAeT 
paBHa 

2) 9; 
3) 10; 
4) 12,2; 
5) 6.Jf0. 

B np5IMoi1 napaJIJieJiennneA, o6beM KO- 1) 6; 
Toporo pasen 36, BmrcaHa c¢epa. EcJIM 2) 10; 

1f llOJIOBHHa OlJ.HOH H3 CTOpOH OCHOBaHM5I 3) 4,5; 
napaJIJieJienuneAa paBHa 2, TO AMaMeTp 4) 4; 
c¢epbl paBen 5) 3. 

--------------------------+~------------~ 
OcnoBarmeM np5IMOH npH3Mhl CJIY)KIIT 1) 72 cM2. 
paBuo6e11.pennM Tpaneu;n5I ABCD co 2) 180 c~2; 

12 cropouaMn AB =CD= 13 cM, BC = 11 CM 3) 222 CM2. 
n AD= 21 CM. EcJIH o6beM npH3Mbi pa- 4) 150 CM2: 
Ben 1728 CM3, TO IlJIOII(alJ.b ee AHafOHaJib- S) 70 CM2. ' 
noro ce<IeHH5I paBna 
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.N!! 3a,z:t;aHHJI BapnaHTbi OTBeToB 

B ocHoBamm qeTbipexyroJibHOH nHpa-
MHJl.bi PABCD JieJKHT KBa,z:t;paT ABCD. 

1) 2J2; Pe6po PB nepneH,z:t;HKyJiapHo nJIOCKOCTH 
ocHoBaHHa H HMeeT ,z:t;JIHHY !if2 . Tol.JKa 2) JPi.; 

13 
M- cepe,z:t;HHa pe6pa PC. EcJIH rrJIOCKOCTb 3) 2; 

BMD o6pa3yeT c nJIOCKOCThiO ocHoBaHHa 4) 12; 

ITHpaMHJI,bi yrOJI 45° , TO IlJIOill,aJJ,b Tpey- 5) 1. 

roJihHHKa BMD paBHa 

B KoHyc BITHCaH map pa,z:t;Hyca 1. Ecm1 
1) sin4ex; 

2) sin3ex. 
o6pa3yiOill,a51 KOHyca BHJJ,Ha H3 !IeHTpa 3 ' 

14 BIIHCaHHOfO B KOHYC mapa ITOJJ, yrJIOM ex 
3) _ tg ex . 

, To paJJ:Hyc mapa, omrcaHHoro oKoJio Ko- sin4ex' 
Hyca,paBeH 4) 2cosex; 

5) 5cosex. 

HoMep 3MaHIHI 1 2 3 4 5 6 7 

HoMep npaBHJibHoro 
1 3 4 3 2 5 1 

OTBeTa 

HoMep 3a.naHH.H 8 9 10 11 12 13 14 
Hol\mp npaBHJibHoro 

2 1 2 5 2 5 3 
OTBeTa 
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