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122. Oobem mnupamuasl. ['opm3oHTANIBHBIE IIOIIE-
peuHble CeUeHUs ONPENeIAITCA IJs IMIUPaMHUIbl TakK
’)Ke, KaK ¥ JJIA IPU3MEI.

Onpenenenue. IlonmepeyHBEIM ceUeHHMEM IHUPaAMUILI
Ha3bIBAIOT €€ IIepeceueHue C MJOCKOCThIO, IapaJljeih-
HOM OCHOBAHMUIO.

Ha PUCYHEKE 2.5916 AAlBlCl S
SIBJISIETCS IIONEPEUYHBIM CeUeHMU-
eM IoupamMujbel Sype, TaK Kak
IIJIOCKOCTh O, KOTOPOM IIpMHA-
minexutr AA;B1Cy, nmapaJienb-
Ha MJOCKOCTH OCHOBAaHHS IITMpa-
MMIBI.

IIo mepe TOro Kak ropma3OH-
TaJbHAA ILJIOCKOCTb AIBUIKETCHA Puc. 2.516
OT OCHOBaHUS NUPaAMUILI K €€ BepIlnHe, ILJIOMAaAb II0-
IIEPEYHOro ceueHus Bce BpeMs yObIBaeT, A0 TeX IIop,
IIOKa OHA He CTaHET PAaBHOM HYJIIO.

B cienyromein TeopeMe MBI BbIBeZieM (DOPMYJY, IIO-
Ka3bIBaIOIIyI0, KAK N3MEHAETCA IJOMIaAb IIOIIePeUHO-
I'0 CeUeHUd JJIs TPEYroJIbHOHU NMupPaMubI:

Teopema 5. Kakmoe mnomepeuHoe cedeHHE Tpe-
YTOJIbHON NHpaMuAbl, 3aKJIOUEHHOe MeXKJy OCHOBA-
HHEM 1 BEPIINHOM, SBJSETCS TPEYTroJbLHUKOM, II0400-
HBIM OocHOBaHUIO. Eciim A — BBICOTa MUPaAMUIbI 1 B —
pacCcToOsHNE OT BEPIIMHBI A0 IIJIOCKOCTH IIOIEPEUYHOI'O
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céueHusda, TO IloImaAb IIOIIePpEeYHOI'0 CeueHUudA pPaBHa

" Iz
Iiomaay OCHOBaHUA, YMHOMEHHON Ha YMCJIO h_z .

IImomagy momepedyHBIX CEeUeHHM BeAyT cebdsa Tak:
He3aBHCHMO OT TOI'0, KaKyio (popMy MMEET OCHOBaHMIe

" Iz
IIMpaMmnabl, OTHOIIIEHNE IIJIOIIadell BCeraa PaBHO h_z .

Teopema 6. OTHoOIIIEHME IIJIOIaAN IIOIMIEPEUYHOro ce-

k2
YeHU A K IIJoImaay OCHOBaAHUA IINPaMHUAbI PAaBHO I? ’

rae h — BBICOTA NUpPaMUAbI, & B — pPacCTOsIHUE OT BEP-
IMMHLBI OHPaAMUALI OO IIJIOCKOCTH IIOIIEPEYHOro ceue-
HUS.

IIpuBeseHHbBIE BBIIIIE TEOPEMBI IO3BOJIAIOT HAM JO-
KasaTh ellle OTHY TeOpeEMY.

Teopema 7. Ecau n1Be nupaMuibl UMEIOT OOHY U TY
’Ke IJIOHMIaAbh OCHOBAaHUWS U OJHY M Ty K€ BBICOTY, TO
X IIoIlepeuHbIe CeueHMsI, pPaBHOYIaJIeHHbBIE OT Bep-
IITH, UMEIOT OHY ¥ TY JKe IJIOIIalb.

HNMeeT MecTO OOJHO M3 BasKHEMIIIMX CBOMNCTB IIHpa-
MUIbI.

Teopema 8. Ecau nBe nupaMuabl UMEIOT OOHY U TY
’Ke ILJIOINaAbh OCHOBAHUA M OLHY M TY K€ BBICOTY, TO
OHH MMEIOT OIWH U TOT 3Ke o0neM.

MoXHO Tak’Ke MAOKAa3aTh TEOPEMY O HAXOMKIEHHU
00'beMa TPEeyroJIbHOM NHUupaMHuIbI.
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Teopema 9. O6'beM TPeyroJibHOU IMUPaAMHUAbLI PaBEH
OZHOW TpPETH IIPOM3BEIEHUS IIJIOHIaAM €€ OCHOBAHUS
Ha BBLICOTY.

ToT Ke pe3yJbTaT COXpaHAETCS M IJA JIIOOBIX IIH-
pamMu/.

Teopema 10. O6bemM nmupamMubLl paBeH OAHOM TPETH
IIPOU3BEAeHUs ILJIOIaAN ee OCHOBAHMUS HA BHICOTY.

Nraxk,
1
VIII/IpaMI/I/ILI= gS * h,

rae S — mJjolnaxb OCHOBAHUSA NUpaMuibl, a  — BBI-
coTa IInpaMuILI.

Teopema 11. O6beM yceueHHOM NUPaAMUALI C ILIOMIA-
oMU ocHoBaHuUM Sq u S9 (S1 > Sy) u BbICOTOI £ paBeH

V= 2hS; - S+ ./S;Sy).

IIpumep. OcHoBaHMe HUpPaAMHUILI — PpPaBHOOEH-
PEeHHBLINI TPEYroJbHHUK €O cTopoHamMm 6cm, 6cM u
8 cm. Bce 60koBbIe peOpa paBHBI 9 cm. HatinuTe o6 beMm
IUpPaMHUILIL.

Pemenmue. U3 ycaoBusa 3agaum nMeeM:

1. PABC — TpeyroJbHas NupamMuia.
2. ANABC — paBHOOeIpeHHbII,

AB = 6 cMm, > IaHO
AC =6 cm, BC =8 cm. (puc. 2.517)
3. PA =PB =PC =9 cwm.

4. Viupamumge: = %SOCH - H, rme H — BBICOTaA NIUpAa-

Muabl PO (popmysia o6bemMa mupamMuabl).
5. Urak, HaxoXJIeH1ne 00'beMa NUupaMUAbl CBOAUTCS
K HaXOXJEHHUIO ILJIOINAAN OCHOBAHUA — S A 4pc U BBI-

COTHI mupamMuabl H.
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Puc. 2.517 Puc. 2.518

6. IIpoBenem BrIcoTy nupamuabl — PO = H (1mo-
cTpoenue) (puc. 2.518).

7. Tax Kax OOKOBBIE peOpa IHMpaMHUIbI PAaBHHI,
ocHoBaHue O BbICOTHI nupaMuibl PO ecTh IEeHTP OIU-
CaHHOM OKOJIO OCHOBaHUA OKpysxkHOCTH (1, 3, cBOICT-
BO MUPpaMHUIbI).

8. OcHOBaHME BBICOTHI — TOUKA O —

A IIPUHAAJEKUT BBICOTE pPaBHOOE]-
M peHHoro TpeyrojabHuka ABC, mpoBe-
o JeHHOM K ocHoBaHuio AB (6, 7, cBoOii-
B ¢ CTBa MUPaMHLEI).
D Ham 0yzeTr yamo06HO OTIEJLHO pac-
Puc. 2.519 CMOTpPEThL OCHOBAHWE IIMPaMUIbI —

ANABC (puc. 2.519).

BosHukaer 3asmada Ha IIJIOCKOCTH: B pPaBHOOEIpEH-
HoM TpeyroabHuke ABC AB = 6 cm, AC = 6 cm, BC =
= 8 cMm. Haiitu OB — 1ieHTp onucauHoi okoysio NABC
OKPY*KHOCTH.

9. CoeqguauM ToukKy O ¢ Toukoii B u ¢ Toukon M —
cepenuHoi cTopoHbl AB (mmoctpoenue) (puc. 2.519).

10. PO oTwickuBaeTcs 1o dopmyne H = JPB2 — R2
(6, 7, 8, 9, reopema IIudaropa).
Hawm ocTagocs HanTu pasnyc R.
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Pagunyc R onmcanHoOil 0K0JI0 Tpeyroabanka ABC ok-
PYKHOCTH MOKHO HauTu u3 TpeyrojgbHuxka AMO, rae
MO — cepenmHHBIHA NEPHEHAUKYJIAP K OTpe3ry AB.
IJTO TOXKe OTHeJbHAas 3aaua Ha IJOCKOCTH.

11. O6o3uauum yron MAO uyepe3 o, Torma wus

ANABD moayuum sin o = fl_g = % = g, a cosa=
/ —= = 2= (9 omnpeniejieHusl CHHyca M KOCHHYyCca).
12.R=OA=AN‘;=2ABOC -6 _39 cmo9,11).

COS COS
9.5 5
2
13.H = [92-% — [02(1-4) —9-2- 1 — 18 ¢y
5 5 5 /5

(10, 12).
14. Eciu D — cepeauna BC, To AD — BbICOTa OCHO-

Bauusa. BD = CD = B7C= 4 cm, AD = «/ABZ—BD2=

=./62-42= /20 =2./5 cm (2, 9, Teopema ITudaropa).
15. Ilnomane ocHoBaHuUAg S = % -BC-AD =

_ % -8-2./5 = 8./5 cm? (14, popMyJia ILIOMAKH TPE-
YTOJIbHUKA).

16. O6beMm nmupamuasl V = ls.H = 18J5 18
3 3 J5

— 48 cm2.
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49. IImpamunsei. Ilupamuda — 3TO MHOTOIPaHHUK,
OJHOM M3 I'PaHEel KOTOPOTO SBJIAETCS HEKOTOPHIA MHO-
rOyroJbHUK, a4 OCTAJbHBIE TI'DAHU — TPEYTrOJbHUKH.
Ha pucynke 2.209 usobpaxeHa TpeyroJjbHasa IUpPaMu-
Ia, rpaHAMU KOTOPOH ABJSIOTCA TpeyroabHuku OAB,
OBC, OCA, ABC. Pebpamu nupaMuiabl SABJIAIOTCS OT-
pesxku OA, OB, OC, AB, BC, CA. TpeyrogbHasa nupa-
MHuIa MMEET eIle OLHO Has3BaHue — mempaaop, UTO
O3HAUaeT «UYeThIpeXrpaHHuUK» (Y Hee Bcerga deThbIpe
rpasu).

Touky O HasBIBAIOT 8epuLUHOl nupamudst, pedpa OA,
OB, OC — 6okxosvimu pebpamu, a rpaib ABC — ocho-
sanuem nupamudv.. Bepmmmaa O TpeyroJbHON mnupa-
Muabl u ee pedopa OA, OB, OC o0pa3yoT TpexrpaHHBIN
yTOJI.

B 3aBucuMocCTH OT Bua TPeXI'PaHHOIO YIJIa M OT OC-
HOBaHUA NHPaAMUIbI PasJnyualoOT TPEYroJibHbIE IIHpa-
Muabl: npsimMele (puc. 2.210), HakaoHHBIE (puc. 2.211).

o

C B

Puc. 2.209 Puc. 2.210
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Onpenenenune. Ilupamu- O

0ol Ha3bpIBaeTCsI MHOTO-
IrPaAaHHUK, KOTOPBIA COCTOMT C
13 IIJJOCKOTO MHOTI'OYI'OJIb-
HUKa — OCHOBGAHUS IInpa-
MUJIBI, TOUKU, He JeKaIlen
B IIJJOCKOCTHU OCHOBAHUSA —
8epULUHbL TIMPAMUALI M BCEX OTPE3KOB, COEIUHSIIO-
IMUX BEePIINHY INPAMULBLI C TOUKaMi OCHOBaHMUA.

Ha pucynke 2.212 unsobpaskena nupamuga SABCD.
YeroipexyroabHuk ABCD — ocHoBaHmue ImpaMwujbl,
TOUKa S — BepIInHa IupamMumgbl, orpe3ku SA, SB, SC
n SD — pebpa nupaMugbl.

Onpenenenue. Bwicomoii nupaMugbl Ha3bIBAIOT
IIEePIeHANKYJISAP, ONYIeHHbI N3 BEPHINHBLI HHPAMU-
IbI Ha IIJIOCKOCTH OCHOBaAHUSA.

Ha pucynke 2.212 SO — BbIcoTa nupamuzabl. Ha
puc. 2.210 y npamMoii nupaMuabl OCHOBaHME BBICOTHI —
TouKa K — IpuHAAJIEKUT OCHOBAaHUIO nupamMmuabl. Ha
puc. 2.211 y HaKJOHHOI NupaMugbl OCHOBaHIE BBICO-
Thl — TOUKa M — He IPUHAAJEKUAT OCHOBAHUIO ITHUPAa-
MHJIbI — TpeyrojabHuky ABC.

Mo:xeT OBITHL TaK, UYTO BLICOTA NMPaAMUALI COBIIaAa-
eT u ¢ ee peobpom. Ha puc. 2.213 OA — BBICOTa ITHPA-

M A G
Puc. 2.211

S

Puc. 2.212 Puc. 2.213
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MHJIbI M OSHOBPeMeHHO ee peOpo. Taxyro numpamMuny
Ha3bLIBAIOT NPAMOY20JLbHOU.

IImpamuabl o00JiagaloT CBOMCTBOM «XKECTKOCTH »
(kax u TpeyroabHuKM). IlupamMmmuga — «KecTKoe» reo-
METPUUYECKOE TeJI0, T. €. €e HeJb3sd HN3MEHUTh, CJO-
MAaTh.

Ecau B ocHOBaHUM IIUPaAMUIBLI JIEKUT N-yTOJIbHUK,
TO IMPaAMuLa Ha3bIBAETCSA N-yTOJIbLHOM.

Onpenenenne. IIupamMuny Ha3LIBAIOT NPABUJLbHOLL,
€CJII €€ OCHOBAHUEM SABJISETCS IIPaBUJIBHBIM MHOI'O-
YTOJIbHIK, & OCHOBaHMEe BLICOTHI COBIAJAET C IEHTPOM
3TOr'0 MHOT'OYTOJIbHUKA.

Y npaBuJbHOM NupaMuibl O0KOBBIE pedpa paBHBI;
cJieJoBaTeJIbHO, OOKOBBIE I'PaHN — pPaBHbIE PaBHOOE/I-
peHHbIe TpeyroJbHuKMN. BbIicOTy 00KOBOII rpaHmu IIpa-
BUJIBHOM IUPaMUABLI, IPOBENEHHYIO M3 €€ BEPIINHEI,
Ha3bIBAIOT Anopemoil.

3 onpenmeseHnsa NIpaBUJIbHON NMUpaMUIBLI CJEOYyET,
YTO OCHOBAaHME €€ BBICOTHI IONIaJaeT B IEHTP OCHOBA-
Hus. Y IPaBUJIbHOMU TPEYrOJbHOU NMUPAMHUIABI — 35TO
IIEHTP PaBHOCTOPOHHEI'O0 TPEYroJbHUKA, V YeThIPeX-
YyIrOJbHOM — IEHTP KBaapara u T. [.

OmnpepneseHne IIO3BOJISET JIETKO CTPOUTHL IIPaBUJIb-
Hble nupaMugbl. Il TaKOro mocTpoeHUs JOCTATOUYHO
B3ATHh JIIO0OOM IIPaBUJIbHBIII MHOIOYIOJILHUK, M3 €ro
IIEHTPa IPOBECTH IEPHEHAMKYJSIP K IJIOCKOCTH MHO-
IrOyTroJIbHNKA U COeIUHUTL KaKyIO-HUOYAL TOUKY IIep-
IMeHAUKYyJIsapa (OTJINYHYIO OT €r0 OCHOBAHMS) C TOUKA-
M1 MHOT'OYT'OJIbHUKA OTPE3KaMMU.

OnmHaKo 3TO onmpesesieHuEe He II03BOJISIET JIETKO IIPO-
BEepUTh, OYAEeT Jii IPaBUJBLHON JaHHAas peajbHas IIH-
pamMujga (HanpumMep, JHAepeBsSHHAA HNJIU MeTaJljaude-
ckasa). Bo3aMOKHOCTh TaKoOll IPOBEPKH JAIOT CJIEHYIO-
I1e IIPOCTRIE C80ICMBa NPABUNbHbLX NUPAMUQ.
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Teopema 58. BoxkoBnle peOpa mpaBUJIBHON IIHMpAa-
MHJBI PaBHEI.

Teopema 59. BokoBble rpanm mpaBUJIBHON HHpAa-
MHALI — paBHBIE APYr APYry paBHOOeIpPEeHHBIE Tpe-
VTOJbHUKH.

Mo:xkHO mHaUe OonpeneinTh NPaBUIbHYIO IINPaAMHULY.

Onpenenenune. Ilupamuay Ha3bIBAIOT NPABUJIbHOIL,
eCJII ee OCHOBaHWE — IIPaBUJbHBIA MHOI'OYTOJIbHUK,
a O0OKOBBIE peOpa paBHHEI.

ITupamMugy Ha3LIBAIOT NPABuUJbHOIL, ecJau ee 00KO-
Bble I'PaHN — pPaBHBIE paBHOOeIpPeHHBbIE TPEYTroJbHU-
KM, OCHOBaHMSA KOTOPHIX JIeKaT HA OCHOBAHWM ITHpa-
MUIBI.

ILnockocTh O, MapaJjeJbHasaA IJIOCKOCTH [3 OCHOBA-
HUS NUPaMUIbI U IIepecekaloniasa NupaMuIy, OTCeKaeT
OT Hee nodobHYy10 nupamudy. [Ipyrasa 4acTh TUPaAMULBI
IIPECTaBIsAET CO00ii MHOTOIPAaHHUK, KOTOPBIiI Ha3bI-
BAIOT YCeueHHOoU nupamudoil. I'paHn yceueHHOI mupa-
MHUJBI, JeKallyue B HapajlaelbHEIX IIJIOCKOCTAX O 1 [3,
Ha3bIBAIOT OCHOBAHUSAMU YCEUEHHOH IIMPaMHIBLI, OC-
TaJIbHbIe I'PAHU HA3BLIBAIOT O0K08bLMU 2pAHAMU. OCHO-
BaHMNS YCEUEHHO NMupaMuibl IPEACTABISIIOT OO0 I10-
no0HbIe (00Jiee TOro, TOMOTETUYHBLIE) MHOTOYT'OJILHI-
KM, 00KOBBIe I'paHu — Tpanenuu. Ha pucynke 2.214
nzobpakeHa yceueHHadA nupamuna ABCDA,B{C,D;.

Al Dl

O
Bl Cl

Oe

—

B C

Puc. 2.214
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YceueHHYI0O IIMPaAMUAY, KOTOPasA MNOJydYaeTCA u3
IIPAaBUJBLHON NUPaAMUIbI, TaKXKe Ha3BIBAIOT NPABUJLb-
Holl. DOKOBBIE TI'paHM IIPaBUJIBHOM YCEUEHHOMN IImpa-
MUl — pPaBHbIe PAaBHOOOKMNE Tpalelyuu, MX BBICOTEI
Ha3BbIBAaIOT anogemamu.

Ha pucynxke 2.215 n3obpaxkeHa npaBuJbHasA YCEUYEH-
Hasd 4YeThIPEXYroJibHAsA nupamuaa. Ee oCHOBaHHUA —
kBaapatsel ABCD u A{B{C{D¢, rpaHu — paBHbIE paB-
HOOOKuMe Tpanenuu — ABB{A,, BCC{By, CDDCq,
DAA{D,, GoxoBrle peOpa — paBHBIe OTpe3ku AAj,
BB,, CCq, DD;.

C,

D,

Puc. 2.215
Il pumep. B Tpeyroasroit mupamune ABCD pebpo
CD 1 AD, CD 1 BD, pgByrpaHHBII yroJi IIpu peope

CD = 1 pasen 120°, a AD = BD = ﬁ . Havinure Benn-
YMHY ABYI'PAHHOIO yrJja Ipmu pebpe AB.
Pemenue. U3 ycaoBua 3agauu nMeeM:.

1. ABCD — TpeyroJbHas IupamMuia,

CD 1 AD,CD 1 BD.

2.CD =1. \ TaHO

3. IIByrpauHbIil yroJ npu pedbpe CD (puc. 2.216)
paBeH 120°.

4. AD =BD = /2.
5. HayiguTe nByrpaHHblil yroJ npu peope AB.
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D
Puc. 2.216 Puc. 2.217

N3yunB gaHHble 3afauyn, IOJYUNM:

6. Otrpesox CD 1nepneHIUMKYJSIPEH IBYM IIepece-
KaromuMcs npsamMbiM BD u AD niockoctu ABD, a 3Ha-
yuT, CD nepneHguKyJasapeH mniaockoctu ABD (1, Teo-
pema 1 . 77, cm. c. 540).

(. ZADB = 120° (3, onpeaeseHnue JUHENHOTO yT-
Jla IBYIPaHHOTO yrIJia).

8. AADB — paBHOOenpeHHBI (4).

Hy:xHO HaliTHM BeJWMUYMHY ABYI'PAHHOTIO yIJa IIpH
pebpe AB. Jlins aTOoro Hajxo HAWTH JIMHEMHBIN YIroJ
ATOT'0 ABYI'PAHHOTO yIJla, & CTOPOHBI JIMHEHHOTO yI-
Jla mepuneHIUuKyJIApPpHbI AB. YuurtbiBasg m. 8, MOXXHO
paccMOTpeTh (IIocTpouTh) TOUKy K — cepenuHy peo-
pa AB.

9. IlocTpoum Tourky K — cepenuny pedbpa AB u co-
equHUM K ¢ Toukamu C u D (moctpoeHue) (puc. 2.217).

10. DK — memgumana AADB, a 3HauuT, u BeIcoTa (8,
9, T. 15).

11. KB 1 CK (1, 6, 10, TeopeMa 0 Tpex mepHeHIu-
KyJsapax).

12. 2.CKD — JguHeUHBIN yIroJI ABYI'PAHHOIO yrJa
npu pedbpe AB (10, 11, onpeneneHue JIUHEHHOro yrJa
IBYTPAHHOTO yTIJIa).

13. ZCKD = 45° (HaiiguTe CaMOCTOATEJIBHO).




